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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, o0cykaeHa u ogoopena s peanuzamnuu B 2020 - 2021
yueOHOM TOJly Ha 3aceaHuu KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.H. nyLﬂHOB

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100pena s peanuzamnuu B 2021 - 2022
yueOHOM TOJly Ha 3aceaHuy KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii C.H. nyLﬂHOB




1 Iles1u ocBOEHUS TN CHMILTUHBI (MOYJ151)

Henssmu  ocBoeHust aucuuiinHbl  (Monynsi) «lIpoexkTupoBaHue ¥ TEXHOJIOTHS
AJIIEKTPOHHON KOMIIOHEHTHOU Oa3bl» SIBISIOTCS:

— (QopMupOBaHUE Yy CTYACHTOB 3HAaHUN B OO0JIACTH MPOEKTHUPOBAHUS COBPEMEHHBIX
MOJIYITPOBOJTHUKOBBIX ~HMHTETPAIbHBIX CXEM UM TEXHOJIOTMM HW3TOTOBJIICHHUS 3JIEKTPOHHOU
KOMITOHEHTHOI1 0a3bl;

— U3y4€HHE OCHOBHBIX TEXHOJIOTMUYECKUX MTPOLIECCOB IPOU3BOACTBA UHTETPAJILHBIX CXEM,

— ¢opMupoBaHHE CHOCOOHOCTH pa3pabaTbiBaTh CTPYKTYPHbIE M (PYHKIIHMOHAIbHbBIE
CXEMBbl DJIGKTPOHHBIX CHCTEM U KOMIUIEKCOB, MPHUHIMIHAIBHBIE CXEMbl YCTPOHCTB C
HCIIOJIb30BAaHUEM CPEICTB KOMIIBIOTEPHOTO MPOSKTUPOBAHMUS,

— ¢hopMUpOBaHKE CIIOCOOHOCTH TTPOBOIUTH MPOCKTHBIE PACUETHI;

- (opmupoBaHHEe CMOCOOHOCTH MPOU3BOIUTH TEXHHUKO-IKOHOMHYECKOE OOOCHOBaHUE
MPUHSITOTO PEIICHUS C pacyeTaMu ce0ECTOMMOCTH YCTPOMCTBA M CTOMMOCTH €TI0 SKCIUTYaTallHH.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucnummaa [IpoekTupoBaHWE € TEXHOJOTHS JJICKTPOHHOW KOMIIOHCHTHOH 0a3bl
BXOJIUT B YaCTh y4eOHOro miaHa (GopMHpyeMyIO0 YJacTHUKaMH 00pa3oBaTENbHBIX OTHOILICHHMA
00pa30BaTesIbHOI TPOrpPaMMBI.

Jisa  u3ydeHus  AMCUMIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS JUCIUTUTNH/ IPAKTUK:

AKTyaJlbHbIE TPOOIEMBI COBPEMEHHO ANMEKTPOHUKU U HAHORJIEKTPOHUKHI

Merononorus 1 METObl HAYYHOTO UCCIIEIOBAHNUS

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yUSHHS TUCIUTLTNH/TIPAKTHK:

KoHTpoub 1 HenbITaHus 3JIEKTPOHHBIX YCTPOMCTB

HanexHoCTb 371EKTPOHHBIX YCTPONCTB

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHust

B pesynbrare ocBoeHus aucuMmiauHbel (Moayns) «lIpoekTupoBaHHE M TEXHOJIOTHS
AJIEKTPOHHOM KOMIIOHEHTHOH 0a3bl» oOydaromuiics JoKeH o0safaTh — CIelyIoIUMU
KOMIETEHIMSIMU:

KO,[[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHHUA KOMIICTCHIIMH

[1K-2 CniocoOeH pa3pabaTbIBaTh CTPYKTYPHBIE M (DYHKIIMOHAJIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM
U KOMIUIEKCOB, MPHUHIMIHAIBHBIE CXEMbl YCTPOWCTB C  HCIIOJIb30BAHUEM  CPENCTB

KOMITBIOTEPHOTO MIPOEKTUPOBAHMUS, MIPOBEICHUEM MPOEKTHBIX pacyeToB u
TEXHUKO-DKOHOMUYECKUM 000CHOBAaHUEM MPUHUMAEMBIX PEIICHUN
[TK-2.1 Pa3pabarpiBaeT SCKU3HBIH TMPOEKT, BKIIOYAIONIEH: BBIOOP CTPYKTYPHOM

CXEMBbI 3JIEKTPOHHOTO YCTPOWCTBA WJIM CHUCTEMBI IMYTEM COMOCTAaBICHUS
paSJ'II/I'-IHBIX BapI/IaHTOB U HNX OHLOCHKU C TOYKH 3peHI/I$I TCXHHUYCCKHUX H
SKOHOMHYECKUX TpeOOBaHMIA; pacdyeT BceX HEOOXOIMMBIX TMOoKa3aTeneil
CTPYKTYPHOM CXEMBI JIEKTPOHHOI'O YCTPOWCTBA WJIM CHCTEMBI, B TOM YHCIIE
MoKasaresel KadyecTBa; BHIOOP U OOOCHOBAHHME CXEMblI BCIIOMOTATENbHBIX
VCTDOWCTB

[1K-2.2 [lonroraBnuBaeT TEXHUUYECKUH MPOEKT, BKIIOYAIOMIETO: pa3paboTKy
MPUHIMITUATIBHON CXEMBbl BCETO 3JIEKTPOHHOTO YCTPOWCTBA U OTAENBHBIX
€ro JeTajeil M y3/I0B; BBIOOp THUIIA JIEMEHTOB C YYETOM TEXHHUYECKUX
TpeOoBaHMIl K  pa3pabaThIBAEMOMY  YCTPOMCTBY, = 3KOHOMHYECKOMN
11eJ1eC000Pa3HOCTH U PEANoaaraeMoil TEXHOJIOTUH €r0 U3rOTOBICHUS

[TK-2.3 [Tpon3BOIUT TEXHUKO-3KOHOMUYECKOE 000CHOBAHUE MPUHSATOTO PEIICHHUSI C
pacdeTamu ceOeCTOMMOCTH YCTPOWMCTBA M CTOMMOCTH €r0 JKCILTyaTalluu;
CpPaBHEHUE C aHAJIOTaMU MO TEXHUKO-3KOHOMHUYECKHM XapaKTEPUCTUKAM




4. CTpyKTypa, 00b€EM U colepKaHNe TUCHUIINHBI (MOLYJI51)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 53,3 akaj. 4acoB:
—ayauTopHas — 51 akaJ. 4acos;

— BHeayIuTopHas — 2,3 akaJl. 4acoB

— caMOCTOsITeNIbHAs paboTa — 55 akaj. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast g
o | xouTaxTHas pabora E 3 ®dopma TeKyILero
=
Paznen/ rema % (B axaj. uacax) E e Brg . KOHTPOIIA Kon
S 3 ©| caMOCTOSITEIbHOM | yCIeBaeMOCTU U
JIACIMTUTHHBI 5 S . | KoMIeTeHIuH
@) g £ paboTsl MIPOMEKYTOYHOM
Tex. mab. | mpaxT. zS aTTecTalyy
3aH. 3aH. | O &
1.1
1.1 TMonydenue ;aMZ;;(;ﬂTeggEgeﬁ AynutopHas IK-2.1,
KPEMHHUEBOW 3aroToBKH Mo| 2 11/61 | 11 qu Ha Z(:IO KOHTPOJIbHAsS I1K-2.2,
MeToay YoXpalbCKoro. J'H/ITepZTypH pabota IK-2.3
Hroro no pazneny 11/61 | 11
2.2
2.1 Tepwieckoe CamocTosiTenbHOe
BbIpalllUBaHUE TUIEHKU A AynutopHas MK-2.1,
JIIBYOKUCH  KpeMHHs  Ha| 2 10/61 | 11 y‘IH HAVEIHO KOHTPOJIbHAS [1K-2.2,
MOJIYIPOBOAHUKOBOM e zT . pabota IK-2.3
TUTACTHHE. patyp
Hroro no pazneny 10/61 | 11
3.3.
3.1 HccnenoBanue Piahf:éiiinggig; AynuTopHast MK-2.1,
npoiiecca XUMH4eckoro| 2 10 11 y . yHO KOHTPOJIbHAS I1K-2.2,
OCaXICHUS Mapa nmepZtTIypm pabora [K-2.3
Wroro no pazneny 10 11
4.4,
4.1 Wccnenosanue CaMoCTOSITENbHOE
npouecca VIOHHOM U3ydyeHHe yueGHOM AyuTopHaz MK-2.1,
MMIUIAHTAUMd TpPUMECH B 2 10 1 U HAy4IHO KOHTPOIbHAA MK-2.2,
« ! p i pabora I1K-2.3
PEMHHUEBYIO TUTACTHHY. JIUTEPATYPhI
Wroro no pazneny 10 11
5.5.
51 Cosnasne ctpyKTypLI CamocrosTensHOe
OUIOISIPHOTO TPAaH3UCTOPA M3VUCHIC VICOHO AynuropHas IK-2.1,
Ha  TOJYNPOBOJHHUKOBOW| 2 10 11 qu Ha Y‘:IO KOHTPOJIbHAS [K-2.2,
MOJITIOKKE METOZ0M e ZITI - pabora I1K-2.3
T Py3uu. patyp




Uroro no pazaeny 10 11
Uroro 3a cemectp 51/121| 55 JK3aMeH
HToro no aucuuruinHe 51/121| 55 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce npenoaaBanus UCHUILTAHEL «[[pOEKTHPOBAHUE Y TEXHOJIOTHUS AJICKTPOHHON
KOMITOHEHTHOM 0a3nl» MNPUMCHAIOTCA  TpaAulUOHHAA n MOAYJIBbHO-KOMIICTCHTHOCTHAA
TEXHOJIOTUH.

CaMOCTOSTENbHO U3YYCHHBIH MaTepuall 3aKpeIuIsieTcss Ha MPAKTUYECKUX 3aHATHSIX, Ha
KOTOPBIX BBINOJHSIOTCS WHIMBHAYaJIbHBIC W TPYIIOBBIC 3aJaHusl MO 3amaHHOM Teme. Ha
MPAKTUYCCKUX 3aHATUAX TaAKKC MNPHUMCHANOTCA MCETOJ KOHTCKCTHOTO 06yquI/151, pa6OTBI B
KOMaHJIe ¥ MeToj Case-Study, mo3Boisroniue yCBOUTh y4eOHBIH Marepran IyTéM BBISBICHUS
CBSI3€ MEXKJYy KOHKPETHBIM 3HAHMEM W €ro NPHUMEHEHHEM, a TaKKe aHalM3a KOHKPETHBIX
CHUTYallMil U TOMCKa PELICHUH B IPYIIE CTYACHTOB. 3allUTa Pe3yJIbTaTOB MPAKTUYECKUX padoT
npoxoautT B (opMe TPOBEPKH TPABHIBHOCTH OTBETOB C MOCICAYIOIIUM JHAJIOrOM
HpernojgaBatTess ¥ CTYICHTa, IpernojaBaTeieM 3aJaloTCs KOHTPOJIBHBIC BOHPOCHI C IIENBIO
BBISICHEHUS TNIyOMHBI 3HAHUN CTYJAEHTa 10 JAaHHOMY pas3zelny, MpU 3TOM MPOoOensl B 3HAHUAX
CTYJCHTA BOCIIOJIHSFOTCS AOTOTHUTEIbHBIMH MOSICHEHUSIMH, KOMMEHTAPHUSIMH [TPEIIO1aBaATEIs.

B xozne camoctosiTensHON pabOTHl CTYIEHTHI MONTyYaroT 0oJiee TITyOOKHe MPaKTHIeCKHUe
HABBIKU 110 JUCLUIUIMHE IPH MOJArOTOBKE K BBIMOJHEHHIO M MPAKTHYCCKHX PabOT U UTOrOBOM
arTecranuu.

B kadecTBe OLICHOYHBIX CPEICTB HA MPOTSHKCHUH CEMECTpa HCIHOJB3YHOTCS: YCTHBIH
orpoc (cobece0BaHue), BBIMOIHCHNE TPAKTHYSCKUX PA0OT U 3al[MTa MOJIYYCHHBIX PE3YJIbTATOB.

6 YueOHO-MeTOIMYeCKOE 00ecredeHue CaMOCTOSITeIbHON padoThl 00y4aroIuXCs
[IpencrasneHo B mpuitoxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE ObecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Kpytorun, /1. I'. UcTopus u MeTO10JIOTHS HAYKH U TEXHUKH B 00JIACTH JIEKTPOHUKHU U
HAaHOTEXHOJIOTUH : yuyeOHO-MeToauyeckoe nmocodue / 1. I'. Kpyrorun. — Mocksa : MUCHUC,
2015. — 102 c. — ISBN 978-5-87623-920-4. — Texkct : snexkTpoHHbli // JlaHb
NIEKTPOHHO-OMOIMoTeynass cucrema. — URL: https://e.lanbook.com/book/116667 (mata
obpamienus: 09.10.2020). — Pexxum poctymna: i aBTOPU3. MOJIb30BaTENEH.

2. PabunoBuu, O. WM. OCHOBBI TEXHOJIOTMH 3JIEKTPOHHONH KOMIIOHEHTHOM Oa3bl
yueOHo-MeToudeckoe mocobue / O. . PabunoBuu. — Mocksa : MUCHUC, 2015. — 59 ¢c. —
Texkct : oanexktpoHHsldi / Jlanb :  2nexkTpoHHO-OmOmmoreyHas cuctema. —  URL:
https://e.lanbook.com/book/116686 (mata obpamienus: 09.10.2020). — Pexkxum gocrtyma: uis
aBTOPH3. NOJIb30BATEIICH.

0) lonoJiHMTE ILHASA JIUTEpaTypa:


https://e.lanbook.com/book/116667
https://e.lanbook.com/book/116686

1. Ucmannos, T. A. TloaynpoBOIHUKOBBIE TEPMOAJIEKTpUUYECKHE YHEProd(pPpeKTHBHbIE

ycTpoiictBa : moHorpadus / T. A. Ucmauno, X. M. 'amkueB. — Cankt-IlerepOypr : Jlans,
2020. — 124 c. — ISBN 978-5-8114-5376-4. — Texkcr : osnexkTpoHHsblii // Jlanb
aJeKTpoHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/149458 (nara

obpamienusi: 09.10.2020). — Pexum goctyna: AJjis aBTOPU3. MOJIb30BaTENEH.

2. FOpuyk, C. FO. KoMnbroTepHO€ MOJIETMPOBAHNE HAHOTEXHOJIOT U, HAHOMATEPUAJIOB U
HAaHOCTPYKTYpP: MaTeMaTH4eCKOe MOJCIUpOBaHUE (HOTONMUTOrpahUIECKUX MPOLECCOB H
MPOLIECCOB AJIEKTPOHHON JUTOrpaduu mpu CO3MaHUU CYOMUKPOHHBIX CTPYKTYpP U CTPYKTYp C
HaHOMETPOBBIMH pazMepamu : yaebHoe nocodue / C. 0. FOpuyk. — Mocksa : MUCHUC, 2013.
— 45 c¢. — ISBN 978-5-87623-662-3. — Tekct: osnekrpoHHbIH / JlaHb
JNIEKTPOHHO-OMONMoTeynass cucrema. — URL: https://e.lanbook.com/book/116643 (nmara
obpamenus: 09.10.2020). — Pexum goctyna: AJiss aBTOPHU3. MOJIH30BaTEICH.

3. IOpuyk, C. 0. KomnbeioTepHoe MoieIMPOBAaHNE HAHOTEXHOJIOTUM, HAHOMATEPHAJIOB U
HAHOCTPYKTYpP: MOJEIHUPOBAHHE HAHOCHCTEM METOJaMH MOJEKYJISPHOW AMHAMHUKH @ ydeOHOE
nocooue / C. FO. FOpuyk. — Mocksa : MUCHUC, 2013. — 47 ¢. — ISBN 978-5-87623-663-0. —
Texcr: oanektpoHHbldd / Jlanb : 2NEKTpOHHO-OMONMoOTe4yHass cucrema. — URL:
https://e.lanbook.com/book/116642 (mata obparmtenus: 09.10.2020). — Pexkum jgoctyma: uis
aBTOPU3. MOJIb30BATENCH.

4. Kypouka, C. II. MonekynspHao-miyukoBass 1 MOC-ruapuiHas TEXHOJIOTUH: METOIbI
dbopMUpOBaHNS HAHOCTPYKTYPUPOBAHHBIX T€TEPOKOMITO3ULINH ;| yUeOHO-METOIUYECKOE TocoOHe
/ C. II. Kypouka, A. A. Cepruenko. — MockBa : MUCHUC, 2015. — 82 c¢. — ISBN
978-5-87623-940-2. — Tekcr : 31ekTpoHHbIN // JIaHb : 3IEKTPOHHO-OMOJIMOTEYHAS] CUCTEMA. —
URL.: https://e.lanbook.com/book/116673 (nara oopamenus: 09.10.2020). — Pexum gocrymna:
JUISL aBTOPU3. TOJIb30BATENECH.

B) MeToanyeckne yKa3aHus:

1. boapo, E.D. Tepmuueckoe BbIpallMBaHUE IUIEHKH JBYOKHMCH KpEMHHUS Ha
MIOJIYTIPOBOJJHUKOBOM IUIACTHUHE: METOJ. yka3. — Marnutoropck: M3a-so Marauroropck. roc.
TexH. yH-Ta uM. [.11. Hocosa, 2016. — 10 c.

2. bompoB, E.D. Co3nanue CTpyKTypbl  OWIOJSPHOrO  TpaH3UCTOpa  Ha
MOJIYITPOBOJTHUKOBOM TMOIOKKE MeToaoM auddy3un: meTon. yka3. — Maruutoropck: U3a-Bo
Marnuroropck. roc. TexH. yH-ta uM. I'.11. HocoBa, 2016. - 11 c.

3. bonpos, E.D. [lomyueHne KpeMHHEBOIH 3arOTOBKH MO METOIy YOXpalbCKOTO: METOI.
yka3. — Marauroropck: M3n-so Marauroropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2016. -9 c.

4. boapos, E.O. MccrnenoBanue mporecca XUMUYECKOTO OCAXKACHUS Mapa: METO. yKa3. —
Marnuroropck: M3a-so Marauroropck. roc. Texs. yu-ta uM. I'.11. HocoBa, 2016. — 13 c.

5. boapos, E.D. MccnenoBanue nporecca MOHHONW UMIUIAHTAUHU IPUMECH B KPEMHHUEBYIO
IJIaCTUHY: METOA. yka3. — Marauroropck: M3n-so Marauroropck. roc. Texs. yH-ta uMm. I'.1.
Hocoga, 2016. - 13 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammuoe o0ecneyenne

Haumenoanue 110 Neo norosopa CpoK nercTBUS JIUIEH3UU

Windows 7 J-1227 o1 8.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
J-1421-15 ot 13.07.2015 13.07.2016



https://e.lanbook.com/book/149458
https://e.lanbook.com/book/116643
https://e.lanbook.com/book/116642
https://e.lanbook.com/book/116673

7 Zip CB00OOHO pacrpocTpaHsIeMoe 0eccpovHO

MS Office 2007  [Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager cB00OOTHO pacnpocTpansiemoe [10 OecCpovYHO
MS Office 2007

. Ne 135 ot 17.09.2007 OeccpouHo
Professional

IIpodeccuonanbablie 6a3bl JAHHBIX U HH()OPMALMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
HanunonanbHas HH(pOpMaAITMOHHO-aHATUTHYECKAS URL:
cucreMa — PoccHiiCcKkuil MHIEKC HAy4HOIO LIUTHUPOBAHUS '
(PMHII)
Mexnynaponnas cmpaBouHas cucrema «llommpen»|URL:
polpred.com orpacib «OOpa3oBaHKEe, HAYKAY http://education.polpred.com/
9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

https://elibrary.ru/project risc.asp

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUACT:

Ayautopus A MPAaKTUUECKUX 3aHSATHI: NEpCOHAJIbHBIE KOMITBIOTEPHI ¢ maketoM MS
Office, Bbixoq0M B IHTEpHET U € IOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO
Cpeny YHUBEPCHUTETA.

Ayautopun JUIsi TPYIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTAIUH, TEKYIIET0 KOHTPOJIS U
INPOMEXYTOUYHOH aTTECTallMU: ayJUTOPUH Kadeapbl NMEKTPOHUKA M MHUKPOIJICKTPOHHUKH (ay/.
457,458,459,460).

KoMnbroTepHbIii Ki1acc: mepcoHanbHble KoMIboTepsl ¢ nakerom MS Office, Beixomom B
WHTEpHET W C JIOCTYIIOM B DJIIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTENbHYIO CpPEdy
YHHUBEPCHUTETA.

AyIUTOpHH JUTSI CAMOCTOSITENIEHOW pabOThl: KOMIIBIOTEPHBIE KIIACCHI; YMTATbHBIE 3aJIbl
OMOIMOTEKH: TepcoHANbHbIe KoMmIbloTepbl ¢ maketoMm MS Office, Beixomom B MHTepHET U ¢
JOCTYTIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPElY YHHBEPCHUTETA.

[Tomemenne JuIst XpaHeHMs W NPO(PUIAKTHUYECKOTO OOCIYKMBAaHUS — y4eOHOTo
o0opynoBanusi: Cremaxu, ceidbl U1l XpaHeHHus ydyeOHoro o0opyaoBanus. HCTpyMeHTHI U1t
peMoHTa 000pyI0BAHUS.


https://elibrary.ru/project_risc.asp
http://education.polpred.com/

IMpuioxenue 1
Y4eOHO-MeTOAMYeCKOe 0O0ecTieYeHne CAMOCTOATeIbHOI padoThI CTYIeHTOB

Ilepeuens mem 011 HOO20MOEKU K CEMUHAPCKUM 3AHAMUAM:

Tema 1. CoBpeMeHHas ICKTPOHHAs KOMITOHEHTHAas 0a3a.

1. Knaccudukanus 37eKTpOHHONH KOMITOHEHTHOM 0a3bl.

2. O0nacTh MPUMEHEHHS YJICKTPOHHON KOMIIOHCHTHOMN 0a3Bbl.

Tema 2. CranmapTuzanus pa3paboTKH dICKTPOHHONH KOMIIOHEHTHOM 0a3bl.

1. KOHCTpYKTOPCKO-TEXHUYECKAs! TOKYMEHTALHA.

2. OddexruBHoCcTh CALS-TeXHOTOTHH.

Tema 3. CucreMsl aBTOMaTH3UpOBaHHOTO TpoekTupoBanus (CAIIP).

1. CkBO3HOE IPOEKTUPOBAHKE 3JIEKTPOHHOTO YCTPOUCTBA.

2. 00630p CAIIP pa3nu4HbIX TPOU3BOAUTEIICH.

3. CxemoTexHHUYEeCKOe IpoekTupoBanue B peaakrope OrCAD Capture.

Tema 4. MoaenupoBaHue Ha BCEX ATanax MPOCKTUPOBAHUSL.

1. Ucnons3zoBanue VHLD- u SPICE-mozmeneii.

2. MonenupoBanue paboTsl 1Hppo-aHaIoOroBoro ycrpoiictea ¢ momompio OrCAD PSpice AD.
AHanm3 paboOTHI CXEMBI.

Tewma 5. TexHOMOTHUH N3TOTOBJICHUS PIEKTPOHHON KOMIIOHEHTHOH 0a3kbl.

1. KoHcTpyHnpoBaH#e y3I7I0B, 3IEMEHTOB U YCTPONCTB JIEKTPOHHOM anmnaparypsl.

2. MoaynpHbII NPUHIUI KOHCTPYUPOBAHHUSL.

3. TexHONOrUs M3TOTOBIICHNUS TIEYATHOW TUIATHI.

4. TexHOJOTHsI U3TOTOBJICHHUSI MUKPOCXEMBI.

Tema 6. ABTOMATHYECKHE WHTEPAKTUBHBIE TPACCHPOBINUKH JUIsI TIEYATHBIX IUTAT U CIOMKHBIX
WHTETpaIbHBIX cxeM B cocTaBe CAIIP.

1. IlpoBepka TOMOIOTHH HA COOTBETCTBHE TEXHOJIOTUYECKUM U 3JICKTPHUECKUM TPABUIIAM IIPOCKTA.

2. JInarHocTuKa U UCTIPaBICHHE OMIMOOK MPOSKTUPOBAHHSI.

3.TpaccupoBka medaTHOM MIaThl ¢ momoIisio peaakropa OrCAD PCB Editor.

TeMbl IPaKTUUECKUX 3aAHITHN:

1. Tepmuyeckoe BbIpallliBaHWE€ IUIEHKH JIBYOKHCH KPEMHHMsI Ha MOJIYIPOBOJIHUKOBOM
IUTACTUHE.

2. Co3maHue CTPYKTYpBl OMITOJIIPHOTO TPAH3MCTOpA HA TOJIYIPOBOJHHUKOBOH IOITIOKKE
MeToaoM U dy3un.

3. IlonmydeHnne KpeMHHEBOH 3aTrOTOBKH 10 MeTOAY Y0oXpanbCcKoro.

4. NccnenoBaHue mporecca XMuMUUECKOTr0 OCaKACHUs napa.

5. UccnenoBanue npoiiecca MOHHON UMILIAHTAIMK IPUMECH B KPEMHHUEBYIO TUIACTUHY.

[IpuMepHBIE KOHTPOJIBHBIE BOITPOCHI JJIs1 IPOBEPKH NMPAKTUYECKUX 3aHATHM:

1. Yro Takoe moaens una-I'poysa?

2. Kakwue ectb criocoObI oTy4eHHess MOHOKPHCTATHYECKOTO KPEMHHS?

3. Ha ckompko Oonblie HEOOXOOUMO TEXHOJOTHYECKHMX IIAroB JJIs  CO3/IaHUs
KMOII-Tpan3ucropos no crpaBHeHuto ¢ MOII-Tpan3ucropamu?



IMpuioxenue 2

OueHouHbIe CpeCTBA IJIS1 MPOBeIeHUsI MPOMEKYTOUYHO aTTecTaluu

a) Ilnanupyemble pe3yJabTaThl

NPOMEKYTOYHOM aTTecTalum:

0o0y4yeHUS] W OLIEHOYHbIE CpeICcTBA /AJf NpPOBedeHHUs

Kon
HHIIKATOpa

HNHnukaTop nOCTIOKEHUS
KOMITETEHLIMH

O1ieHOYHBIC cpe€acTsa

I1K-2 Cnocoben pa3pabaTeIiBaTh CTPYKTYpHBIE U (DYHKIIMOHAIBHBIE CXEMBI JIEKTPOHHBIX CUCTEM H
KOMIUIEKCOB, IPUHIIUIHAIBHBIE CXEMBI YCTPONUCTB C HCIIOJIB30BAHUEM CPEACTB KOMIIBIOTEPHOTO

IPOEKTUPOBAHMSI, IPOBEJCHNEM IIPOCKTHBIX PACUETOB M TEXHUKO-?)KOHOMUYECKUM 0OOCHOBaHUEM
NPUHUMAEMBIX PEIICHUN

IK-2.1

PaspabartbiBaeT S3CKHU3HBIN
IIPOEKT, BKIIIOUYAIOLIEH:
BBIOOD CTPYKTYpHOM
CXEMBI 3JIEKTPOHHOTO
YCTPOMCTBA UJIU CUCTEMBI
MyTEM COTIOCTABJICHUS
Pa3IUYHBIX BAPUAHTOB U
X OHCHKU C TOYKU 3PCHUA
TEXHHUYCCKUX U
SKOHOMHUYIECKHX
TpeOOBaHMIA;, pacueT Bcex
HEOOXOIMMBIX
MOKa3aTeleld CTPYKTYpPHOU
CXEMBI 3JIEKTPOHHOTO
YCTpOMCTBA UJIK CUCTEMBI,
B TOM YHCJIE TIOKa3aTenen
KauecTBa; BHIOOD H
000CHOBaHUE CXEMBI
BCITIOMOT'aTCJIbHBIX
YCTPOMCTB

IlepeyeHb TEOPETHYECKUX BONPOCOB K IK3aMEHY:

1. Bunsl u criocoObl TPOSKTUPOBAHUS AIIEKTPOHHOM
KOMIIOHEHTHOM 0as3bl. ABTOMAaTU3UPOBAaHHbBIE
MHTETPUPOBAHHBIE CPEABI IPOCKTUPOBAHMS.

2. Metozsl U 3Tarbl IPOSKTUPOBAHUS AJIEKTPOHHOM
KOMIIOHEHTHOM 0a3bl. Moiesu 3JIeKTPOHHOM KOMITOHEHTOM
0a3bl Ha Pa3IMYHBIX ATaNax NPOECKTUPOBAHHUS.

3. OyHKUMOHAJIBHOE  MOJAEIHpOBaHHE.  S3BIK
omnucanus anmnaparHoro obecrniedenuss VHLD. Peannzanus
Ha VHLD 0CHOBHBIX IH(PPOBHIX Y3IIOB.

4. CXeMOTeXHHYECKOE MOZEIUPOBAHUE.
Spice-moznenu KOMHOHEHTOB cxeMbl. CITUCOK MapamMeTpoB
Mozaene. AHamM3 CXeMbl 10  IIOCTOSHHOMY |
MIEPEMEHHOMY TOKY, aHalIM3 IEePEXONHBIX IIPOIECCOB,
aHanu3 Oypre, BepoATHOCTHBIN aHanu3 Monrte-Kapio.

5. TpaccupoBka neuatHod miatel. IIpoBepka
TOMOJOTMM Ha COOTBETCTBHE TEXHOJOTMYECKHM U
JJEKTPUYECKUM IIpaBUjaM IpoekTa. JluarHoctuka u
UCTIpaBIieHHE OIIHOOK MPOCKTHPOBAHHUSL.

6. DnexTpoBakyyMHble mpubopsl. Kinaccuduxanus.
Cdepa  npumenenus. OCHOBHBIE  NPOU3BOIUTEIH.
[IpoexkTrpoBaHne 1 TEXHOIOTHS U3TOTOBICHUS.

7. OnToanekTpoHHble npubopsl. Kinaccuduxanus.

Cdepa npumenenus. OCHOBHBIE  NPOU3BOIUTEIH.
[IpoexkTrpoBaHne 1 TEXHOIOTHS U3TOTOBIICHUS.

8. DNeKTpOaKyCTUYECKUE MIPHOOPHI.
Knaccupukanusa. Cdepa  npumenenus.  OcHOBHBIE
mpov3BoAuTenu.  IIpoekTHpoBaHMEe M TEXHOJOTHS
H3TOTOBJICHUS.

9. CoBpeMEHHOE NPOU3BOJCTBO HHTETPATbHBIX
MukpocxeM. Kiaccudukanysi HHTErpaibHBIX CXEM.

10. OcHOBHBIE TEXHOJIOTUYECKHE OIEpanuyu Mpu
MIPOU3BOJICTBE UHTETPATHLHBIX MUKPOCXEM.

11. IIponecc doronaurorpadpumn.

12. [Ipomecc mudy3un
MTOJTYTIPOBOJTHHK.

13. IIpouecc MOHHOW UMILIAHTAIUH.

14. Tlponecc TpaBneHws.

15. ITocnenoBaTenbHOCTH TEXHOJIOTHYECKUX
orepanyii, HEOOXOIUMBIX [UIS TOJNYYEHHS] CTPYKTYPhI
OMITIONSIPHOTO TPAH3UCTOPA.

16. [TociemoBaTENBHOCTS TEXHOJIOTHIECKUX OTICPAITHA,
HEOOXOIUMBIX IS TTOTyYEHHUS] CTPYKTYPHI TIOJIEBOTO
TPaH3UCTOPA.

npumecei B




Kon HNHnukaTop nOCTIOKEHUS
WHIUKaTOpa KOMIIETCHIIUA OneHo4Hble CpeacTBa
IK-2.2 ITogroraBnusaer IIpuMepHbIe NpaKTHYECKHE 3aJaHUA I IK3aMeHa:
TEXHUYECKUH TPOEKT, 1. Ucnonezys PHUCYHOK, ONpPEAETUTD
BKJIFOYAIOIET0: PE3YABTUPYIOLLYIO TONIIMHY TEPMUYECKU BBIPAIICHHOM
pa3paboTKy OKCHUJIHOM TUICHKH Ha YUCTOM KPEMHHMEBOU IJIACTUHE THIIA

MPUHIUINHAATEHONW CXEMBI
BCETO AIIEKTPOHHOTO
YCTPOKCTBA U OTAEIBHBIX
ero Jeranei u y3Jos,;
BBIOOp THIIA SIIEMEHTOB C
YYIE€TOM TEXHHYECKUX
TpeOOBaHUIT K
pa3pabaTsiBaeMOMY
YCTPOKUCTBY,
SKOHOMUYECKOI
11eJ1eCo00Pa3HOCTH U
NpernoaaraeMoi
TEXHOJIOTHH €TO
HU3TrOTOBJICHUA

100 mocne  BBIMIOJIHEHUS
CJICAYIOIINX TPEX IIaroB:

a) 60 munyr npu Temmeparype 1200 °C, cyxas
OKCHJIALINS;

6) 18 munyr mpu Ttemmeparype 900 °C, BomHas
OKCHJIAIINS;

B) 30 muHyr mpu temmeparype 1050 °C, Bomnas
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(b)
Oxide thickness — TtommmpHAa OKCHUIHON IUICHKH
(MKM),
Oxidation time — Bpems okcuaaiiu (4acsi),
Dry oxidation — cyxas okcumarus,
Wet oxidation — BogHas okcuaanus.
[Ipumeuanue: st KaKIOro MOCIEAYIOIIETO Iara
HEOOXOAMMO TIEPECUNTHIBATH HAYaJIbHOE BpeMsS B

3aBUCUMOCTH OT TMOJYYEHHOTrO B MpEeAbIAYyIIEM Iiare
3HAYEHU TOJIIIHMHEI (T.€. HY’>KHO HaliTH BpeMsi, KOTOPOe OBl
OTPeO0BAIOCH JJIS MOJYyUSHHUS TUICHKA TaKOH TOJIIUHBI C
rapaMeTpamH I TEKYIIETo 1ara).

2. HaWTn mmTEenbHOCTH TIpoIecca MONyYCHHUS




Kon
WHIUKATOpa

WNuaukaTop MOCTHKCHHS
KOMITETEHLIMH

OneHo4Hble CpeacTBa

mwienku SiO; tommmHol o, = 0,4 MKM Ha KpPEeMHHEBOI
wiactiuae Tuna 111 mpu OKHCICHNU BO BIAYKHOM H CYXOM
(omHa deTBepTh OONIETO BPEMEHH) KHCIOPOAE IIPH
temneparype 7 = 1100 °C, momaras, 94To TUIEHKa PacTeT 1o
napaboInIecKoMy 3aKOHY

toe = Bt u mauanvnas momuyuna okcudnoii niemxu na
naacmune to, = 0. Hackompko m3MeHHTCs oOmiee Bpems
OKHCIICHUS, €CIIM TeMIlepaTypy moBsicuTh Ha 100 °C?

3. Ocymectrusercs auddysus 6opa (B) B kpemHnn
B TedeHue 1 gaca mpu temnepartype 1000 °C, mpu 3TOoM
KOHIIEHTpaLuss Ha moBepxHocTH pasHa 10%° cm®. Jlns
Cllydasi «IOCTOSHHOTO HUCTOoYHMKa» Haiith Q(t) wu
rpamuenT Kounenrparmu dC/dX y mosepxuoctr (x =0) 1 B
TOM MeCTe, TJie KOHI[EHTpAIHs JOCTHIHEeT Benmdunsl 10
cM >, Kospduuuent muddysun Gopa mpu Temmeparype
1000 °C cocrapmser 2:10 ™ cm?/cex.

4. Cnywail «orpaHu4YeHHbBI ucTOYHUK». Ha
MOBEPXHOCTh KPEMHHUEBOH IUIACTHHBI TPEABAPUTEIHLHO
ObUT TIOMeleH MBIIBIK (AS), B pe3ylibTare yero ObLia
mosrydeHa obmas mo3a Qr = 10" aromon/cm?. Ha kaxoii
rryouHe OyAer pacronaratbest  P-N-TIepexoa  Imociie
3aroHKU MbIbsika B TedeHne 20 munyT? KoHueHTparms
IpUMecH B MCXOXHOMN riacTuHe paBHa 10" aToMoB/cM’,
temneparypa 1200 °C, Dy = 24 CMZ/CGK, E.=4,08 3B.

5. IIpoucxoaut npoiiecc HOHHOM UMITIaHTaIK Oopa
(B), numetomiero suepruto noHos 100 k3B, B kpemHHEBYIO
miactuHy auamerpoM 200 MM B KOHUEHTpalUH 5-10%
MOHOB/CM’. PaccuyMTaTh MHKOBYKO KOHIIGHTPALMIO (HA
riayOuHe, paBHOI R;) um TpeOyemblii TOK MOHHOIO Jy4a,
€ClIM TIpolecC HMMIUIaHTauuu Juutes 1 munyty. s
YIPOLIEHUS [I0JIaraeM, 4To BCe HOHBI UMEIOT 3apsan +1 (T.e.
aTOMY HE XBaTaeT TOJIBKO OJIHOTO DJIEKTPOHA).
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WHIUKATOpa

WNuaukaTop MOCTHKCHHS
KOMITETEHLIMH

OneHo4Hble CpeacTBa
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6, = AR, — crannapTHOe OTKIOHEHHE, 6L = ARL —
OOKOBOE CTaHIAPTHOE OTKIOHEHHE.

6. Kakyro yacTh MMITaHTUPOBAHHBIX MOHOB Oopa,
umeronmx 3Hepruo 200 k3B, 3agepxuT ciaoi AMOKCHAA
kpeMHus ToimuHon 0,9 MM, eciu R, = 0,53 MM, AR, =
0,093 mMxMm.

7. Onpenenutb BpeMsl BO3AECHCTBUS ITydyKa HOHOB C
mioTHOCTEI0O  Toka 0,1 MA/cM? Il TOJYy4YEeHUs
JIETHPOBAHHOTO cJiosi ToymuHoi d = 100 HM co cpeaHeit
KOHLEHTpauei 102 em . KpaTtHocTh MOHM3a1uu paBHa 1.

8. Paccumrath TyOMHY 3ajeraHus pP-N-nepexojna
IIp¥ MOHHO} nMIUTaHTaruu 6opa c sneprueii E = 100 koB u
nmo30it Q = 10" wonos/cm ™ B KpPEeMHHU N-TUMNa C UCXOAHOU
KOHIICHTpanuen 10" atomos/cm °.

[IK-2.3

[Ipoussoaut
TEXHUKO-DKOHOMHUYECKOE
000CHOBaHUE MPUHATOTO
pelIeHus ¢ pacueTaMu
ce0ecTOMMOCTH
YCTpPOMCTBA K CTOMMOCTHU
€r0 IKCILTyaTaIuu;
CpaBHEHUE C AaHAJIOTAMH TI0
TEXHUKO-D)KOHOMHYECKHUM
XapaKTePUCTUKAM

[IpumepHBIEe TEMBI AJ151 CAMOCTOATEILHOTO U3YUICHUSI:
1. HanonmMmpuraTHas uTorpadus.

2. Ocobennoctu  ¢oronurorpapuu B
IKCTPEMAaIILHOTO YIbTpaduoiera.

3. OcobeHHOCTH TPaH3UCTOPOB,
TEXHOJIOTHH  «CJIa00JIETHPOBAHHEIHI
Doped Drain (LDD)).

4. FinFET—TexHoorusl.

5. OnurakcuaabHOE HapalluBaHUE MOIYIPOBOIHHUKOB.
6. MESFET -Trexnomorus.
7. TexHOIOTH4ecKue

oOiactu

BBIIIOJTHEHHBIX 10
3atBop»  (Lightly

Hp06J'I€MLI, KOTOPBLIC  HYXHO




Kon HNHnukaTop nOCTIOKEHUS
HWHJIUKaTOpa KOMITETEHLIMH OLieHOYHBIE CPENICTBA

MIPEOI0JIETh HAHOAIEKTPOHHUKE.
8. BICMOS-texnomnorusi.

9. DOddexTpl, BBI3BaHHBIE YMEHBIICHHEM pa3MEpOB
OUITONISIPHBIX U HOJIEBBIX TPAH3UCTOPOB.

10. CnocoObl  (QopMHpOBaHHMS TOHKHX IUICHOK Ha
KPEMHHEBOU MOJIJIOKKE.

11. Ilpouecc moaydyeHus: NOIYNPOBOIHUKOBOU IUTACTHUHBI
13 KPEMHUS M apCEHHUA TalInsl.

12. TIpo6emMbl, BO3HUKAIOIIKE TPH TPUMEHEHHH Tpoliecca
HMOHHOW MMITIAHTALlMU U UX YCTPaHEHHUE.

13. doTope3nucTsl, NpUMEHsIEMBIE B IPOLECcCe TUTOrpaduu.
14. OcobGeHHOCTH TPOU3BOJICTBA MACOK JJIsl TUTOTPaduu.
15. TexHonoruss MNPOU3BOACTBA  ONTOSJEKTPOHHBIX
YCTPOMCTB.

15. Texnonorus MEMS.

16. IlomydeHne  MOHOKPHCTAUNIMYECKOTO  KPEMHHUS
METOAOM OeCTUTeIbHOM 30HHOU IUIABKH.

17. DnexTpoHHO-ITyueBas TUTOTpadus.

18. CriocoObI npenoTBpalieHus «3¢pGhexTa 3aIeIKuBaHus
B KMOII-Texnonoruu.

19. TexHOA0TUS TPOU3BOJCTBA MUKPOCXEM MAMSITH.

20. Paznuuusi B TEXHOJIOTHH MTPOM3BOACTBA MUKPOCXEM
MaMSITU U JOTHKH.

0) Ilopsizoxk mnpoBeleHUsi IPOMEXKYTOUHOH aTTecTallu¥, IOKAa3aTeJM M KpUTepuu
OLlcHUBAHMSA:

IIpomexyTouHas arrtecranus o aucuuiuimHe «IIpoexTHpoBaHME M TEXHOJIOTHS 3JEKTPOHHOU
KOMITIOHEHTHOH 0a3bl» BKIIOYAaeT TEOPETUUECKUE BOMPOCHI, MO3BOJISIOMINE OLIEHUTh YPOBEHb YCBOCHHS
00yYaroIUMHUCS 3HAHUH, U TPAKTUYECKUE 33JaHus, BBISBISIFOIINE OLEHUTH CTETIEHh CPOPMUPOBAHHOCTH
YMEHUH U BIaJCHUH, MPOBOJAUTCS B (popMe IK3aMeHa.

OK3aMeH 10 JaHHOH IMCIMIUIMHE MPOBOIUTCA B YCTHOM (OpME MO 3K3aMEHALMOHHBIM OHIIETaM,
KaKABIN U3 KOTOPHIX BKIIIOYAET 2 TEOPETHUECKUX BOMPOCA U OJJHO MPAKTHYECKOE 3aJaHHE.

Iloxa3zaTesM M KpUTEPHH OLeHUBAHUA IK3aMeHA:

— Ha OLEHKY «OTJAHM4YHO» (5 OayuioB) — 0OyyaromMiCs JEMOHCTPUPYET BBICOKMI YPOBEHb
c(hOPMHUPOBAHHOCTH KOMIIETEHIIM, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe M TIJy0OKoe 3HaHHE Y4eOHOro
MaTepuaia, CBOOOJHO BBITIOJHACT MPAKTUYECKUE 3aJIaHHs, CBOOOJHO ONEPUPYET 3HAHUSIMH, YMEHHSIMH,
NPUMEHSET UX B CUTYalHsIX MOBBIILIEHHOHN CI0XHOCTH.

— Ha OLEHKYy «xopomo» (4 Oamia) — oOydaroOIIMiCs AEMOHCTPUPYET CpPEIHHH YPOBEHb
c(hOpMHUPOBAaHHOCTH KOMIIETEHIIMH: OCHOBHBIE 3HAHHWA, YMEHHS OCBOEHBI, HO JIOIyCKAaIOTCS
HEe3HAYHUTEIbHBIE OITMOKHM, HETOYHOCTH, 3aTPyAHEHUS IPY aHATUTHIECKUX OTIepalysX, IepeHoce 3HaHNH
Y YMEHUI Ha HOBBIE, HECTAH/IaPTHBIE CUTYaLINH.

— Ha OIICHKY «YI0BJETBOPHUTEJbHO» (3 Gamna) — oOydarouiuiics JEMOHCTPUPYET MOPOTOBBIN
ypOBeHb c(HOPMHUPOBAHHOCTH KOMIIETEHIINI: B X071 KOHTPOJIBHBIX MEPOTIPHATHUI JIOITyCKAIOTCS OMHOKH,
NpPOSIBIISIETCS  OTCYTCTBHE OT/ACIBbHBIX 3HAHWHA, YMEHHH, HaBBIKOB, OOYYAIOIIMHCS MCIBITHIBACT
3HAYUTENBHBIE 3aTPYJHEHNUS MPH ONEPUPOBAHUM 3HAHMSAMHU M YMEHHUSMH IIPU MX IEPEHOCE Ha HOBBIE
CUTYaIlH.

— Ha OIEHKY «HEyHOBJIETBOPHUTEILHO» (2 Gamna) — oOydJaromuiicss TEeMOHCTPUPYET 3HAHUS HE
Oonee 20% TEOPETUUECKOrO0 MaTepHana, JOIyCKaeT CYIISCTBEHHBIC OLIMOKM, HE MOXKET I0Ka3aTb
MHTEIJIeKTYaIbHbIE HABBIKM PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYAOBJETBOPUTEILHO» (1 6ayut) — 0OydJarommiicsi He MOKET IMOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOM3BEIECHHS U 00BICHEHUSI HH)OPMAIIMHU, HE MOXKET ITOKa3aTh HHTEIJIEKTYalIbHbIE HABBIKH
pELIeHUs IPOCTHIX 3ajad.




