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HHTerpajbublie yCTPOHCTBA PaAHOICKTPOHUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (npoduns) / cnennanuzanusi: KoHcTpynpoBaHHue M TEXHOJIOTHSI HAHOIJIEKTPOHHBIX
CpelcTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 3

Cemectp: 6

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 6 cemectp Bcero Ennanner
1 Jlexknuu 48 48 JacoB
2 IIpaxTryeckue 3aHATUA 48 48 4acoB
3 JlaGopaTopHbie pabOThI 24 24 JacoB
4 KonTpois camocTosiTensHON paboThI (KypcoBOH 18 18 4acoB

MIPOEKT / KypcoBast paboTa)
5 Bcero aymuTopHbIX 3aHATHN 138 138 4acoB
6 CamocrosrenbHas paboTta 42 42 4acoB
7 Bcero (6e3 sx3ameHna) 180 180 JacoB
8 [TonroroBka u cnava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

Dx3aMeH: 6 cemecTp
KypcoBas pabota (mpoekr): 6 cemectp
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JIMCT COI'JIACOBAHNA
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa30BaTeNbHOr0 cTangapra Beicuiero obpasosanus (PI'OC BO) mo HampaBieHHIO MOJATr0-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 ropa, paccmorpena u onoOpena Ha 3acemanun kadenper KVIP «  »
20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kad. KYIP M. H. PomanoBckuii

3aBenyronmii o0ecnieunBaromeii kad.
KVY]IP A. T Jlomunos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KVY]IP A.T. Jlomunos
OKCIIepTHI:

noueHt kagp. KYIP C. A. Aptuies
npodeccop kad. KYJIP C.T. Exanun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3y4yeHne OCHOBHBIX HHTETPATBLHBIX YCTPOUCTB PAIUO0IEKTPOHUKH.
dopmupoBaHUE CIIOCOOHOCTH MOJACIHPOBATh OOBEKTHI U MPOLIECCHI C UCMOIB30BAaHUEM CTaHAAPT-
HBIX MAKETOB MPUKJIAIHBIX TPOTrPaMM

1.2. 3amaum AMCHUIIIMHBI
—  O3HaKOMJICHUE C TEHICHIMSIMH Pa3BUTHS MUKPO- U HAHOIJICKTPOHHKH.
— U3ydenue mojenedt 3J€MEHTOB W THUIOBBIX TEXHOJIOTMYECKHUX IPOIECCOB HHTETPATHLHOM
DIIEKTPOHUKH.
—  ®opMupoBaHUE CITIOCOOHOCTH MOJACIHPOBATH OOBEKTHI M MPOIIECCHI C UCTIONb30BAaHHEM CTaH-
JAPTHBIX TTAKETOB aBTOMATH3UPOBAHHOTO MIPOSKTUPOBAHUS U MCCIICIOBAHUS

2. MecTo nucuuiiuebl B cTpykrype OIIOII

Hucuumuinna «HTerpanbueie yerpoiictBa paguoanektpoHuku» (b1.B.O/1.8) otHocutces k 610Ky
1 (BapuaTuBHas 4acTh).

[TpeamecTByOIMKUMU AUCHUIUTMHAMH, (POPMHUPYIOIIMMH HavalbHbIE 3HAHUS, SBIAIOTCSA: BBenenue
B npodeccuro, MaTtepuanibl 1 KOMIIOHEHTBI 3JIEKTPOHHBIX CPeACTB, DPU3NUECKUE OCHOBBI MUKPO- M HAHO-
JIEKTPOHUKH.

[Tocnenyromumu AUCUUIIMHAME SIBISIOTCS:: OCHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBAHUS HIIEK-
TPOHHBIX cpelncTB, OCHOBBI KOHCTPYMPOBAHUS NIEKTPOHHBIX CPEACTB, TE€XHOIOIMsS MPOU3BOJACTBA JJIEK-
TPOHHBIX CPENCTB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— JIK-1 crnocoOGHOCTBIO MOJIETUPOBATh OOBEKTHI U MPOLIECCHI, UCIIONb3Ysl CTAHAAPTHBIEC MAKEThI
AaBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS U UCCIIEA0BAHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLUICs TOJKEH:

— 3HATh COBPEMEHHBIE TEHJEHIIUH Pa3BUTHS MIEKTPOHUKH, U3MEPUTEIBHON U BBIYMCIUTEIBHON
TEXHHUKH, OCHOBBI TEXHOJIOTUU MHMKpPO- U HAHOZJIEKTPOHUKH, MaTeMaTHYECKHE MOJIEIM OCHOBHBIX 3Jie-
MeHTOB MHTerpaibHbIX cxeM (MC), pusnueckrne 0CHOBBI YCTPONCTB (DyHKIIMOHATIBHOMN 3JIEKTPOHUKU

— yMeThb BbIOMpaTh M MPUMEHSATh TUIIOBBIE TEXHOJIIOTMYECKUE MPOLIECCHI, OTPaHUYUBATH YCIIO-
BUS JI7Is1 pa3BUTHSI MEXAHU3MOB SIBHBIX M CKPBITBIX J1€()€KTOB MHTErPaIbHbBIX YCTPONCTB

—  BJIaJleTh HaBbIKAMU MOJIEIMPOBAHMS UHTEIPAIbHBIX YCTPONCTB C UCIOIb30BAaHUEM CTaHIAPT-
HBIX [1AKETOB aBTOMAaTU3MPOBAHHOTO IIPOEKTUPOBAHMSI U UCCIIEIOBAHUS

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

6 cemecTp

AynuaTopHbI€ 3aHATHS (BCETO) 138 138
Jlexknuu 48 48
[IpakTuueckue 3aHATHS 48 48
JlaGopaTtopHbIe pabOThI 24 24
KoHTposb camocTosTenbHON paboThI (KypcOBOW MPOEKT / 18 18
KypcoBas paboTa)
CamocrositenbHast paboTa (Bcero) 42 42
BrimonHeHne KypcoBoro npoekra (padboTsl) 18 18
OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 6 6
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[TpopaboTka JIEKITMOHHOTO MaTepraia 16 16
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 2 2
Bcero (6e3 sx3amena) 180 180
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 216 216
3auetHble EauHunml 6.0 6.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

= | = | = | = | 2§ &t
= z g | g s | §3 5 £
- = e S < 5os 20
HasBanus paznenoB TUCIMILIAHBI i ® o, o, & o O & &
= 5 e = 2 s 0 =
= 2| 85 &5 g8 5z
= = o e A8 s g
6 cemecTp
1 Beenenue 2 0 0 1 18 3 |IIK-1
2 Toamoxxku 2 0 0 1 3 IK-1
3 IIpoBoadiue ciiou 2 0 0 1 3 TIK-1
4 TTonynpoOBOAHUKOBBIE CIIOU 4 0 0 2 6 |IIK-1
5 JludnekTpuueckue ciou 2 0 0 1 3 IK-1
6 Jlutorpadus 8 0 0 2 10 |IIK-1
7 Mojenu nosryrpOBOAHUKOBBIX 8 48 0 22 78 |TIK-1
CTPYKTYp
8 bunonspusie UC 2 0 8 3 13 |IIK-1
9 UC Ha noneBbIX TPaH3UCTOPAX 4 0 8 3 15 |IIK-1
10 UC na GaAs 4 0 0 1 5 |IK-1
11 DreMeHThI HHTETpaIbHON ONTHUKH 4 0 0 1 5 |IK-1
12 Dnements! Jxxo3edcona 4 0 0 1 5 JIIK-1
13 AKyCTO3JIEKTpOHHBIE YCTPOMCTBA 2 0 8 3 13 |IIK-1
Hroro 3a cemectp 48 48 24 42 18 180
Hroro 48 48 24 42 18 180
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JIEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 @]
= =
2 > 5
2 S5
HazBanus pa3znenos ConeprkaHue pas3ienoB JUCIUILIAHBI 110 JIEKIIHUIM z 7 &5
E
= | Bz
=) s =
6 cemecTp
1 BBenenue MununaTiopr3anys paguo3JEeKTPOHHBIX CPEACTB. 2 TIK-1
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Knaccudukanus MC. CymHOCTb TEXHOJIOTHUH TTOTY-
npoBogHUKOBBIX IC. OCHOBHBIE HaIlpaBiIeHUs (QyHK-
[IMOHAJILHOM 3JEKTPOHUKHU

HUroro

2 Iommoxku

PaznoBugHOCTH MoToXKeK. [1omynmpoBOTHIKOBEIE Ma-
Tepuanbl. Mexanndeckas 00paboTKa MOITOKEK.
OuncTKa ¥ TpaBlIeHUE MOATOKEK

Hroro

IIK-1

3 [IpoBoasiuiue cion

Hasnauenue u matepuarnsl. [lonyuenue cioeB ¢pusu-
YECKUMH U XUMHUYECKUMHU METO/IaMHU

HUroro

IK-1

4 TIonynpoBOIHUKOBBIE
CJIOU

Huddysus npumeceii. onHoe seruposanue. Jmu-
TaKCHAJIbHOE HapamuBaHue. [ ereponepexoasl. KBan-
TOBOPAa3MEPHBIE CTPYKTYPbI

Hroro

IIK-1

S MdneKkTpuuecKue Ciou

Hasnauenue n marepuansl. Merons! nonydenus. [1a-
paMeTphl KaueCTBa. 3AIUTHBIE CIIOU

HUroro

IK-1

6 Jlurorpadus

®otomurorpadus. [loBsleHne pazpemaromeit
criocobHoctH (poromurorpadun. DIEKTPOHOIUTOTpa-
¢us, peHTrenonyyeBas auTorpadus, HOHHAs JIUTOTPa-
¢us. UMnpuHTHHT.

Hroro

IIK-1

7 Monenn
MOJIYIIPOBOIHUKOBBIX

CTPYKTYP

CymHocTts npoextupoBanus MC. Mogenu nomymnpo-
BOJHHUKOBBIX CTPYKTYP

Htoro

IIK-1

8 bunosmsipasie 1C

bazoBnie TeXHOIOTHUECKIE IMPpOLECCChI. ITaccuBHBIE U
AKTHUBHBIC 3JICMCHTEI

Hroro

[IK-1

9 C ua moseBbIX
TPaH3UCTOPAX

CrpykTypa MeTallI — AUIIEKTPUK — TOTYITPOBOIHUK.
[ToneBbie TPAaH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM.
KoHcTpyKkTHBHO-TEXHOJIOTUYECKAs peanu3alius nH-
BepTOpoB. OCOOEHHOCTH TOMOJIOTUN

HUroro

IK-1

10 UUC ma GaAs

bunonsipasie rereporpan3ucTopsl. [lonessie TpaH3u-
cropsl [llorTkn. Pe30HaHCHO-TYHHENbHBIE TUOABI U
TpaH3ucTopbl. OTHOANIEKTPOHHBIE TPUOOPHI HA OCHO-
B€ JBYXOapbepHBIX CTPYKTYP

Hroro

IIK-1

11 DnemeHTsI
MHTErPAIbHON ONTUKHU

OCHOBHBIE 3a]J1a4¥ UHTETPaIbHON ONTUKU. MUKpO-
BOJIHOBOJIbI U JPYTHE 3JIEMEHTHI MHTETPAJIbHOM ONTH-
ku. JIazepHbie uctounuku. PoToHNUKA

HUroro

IIK-1

12 DnemeHThI
Jlxo3edcona

CaepxnpoBoauuku. I ¢exts! xozedcona. [pu-
MeHeHus 3pdexroB [[xo3zedcona

IIK-1

CornacoeaHa Ha noptane N2 33068




Htoro

13 Akycroanektponnbsie | OOmme cBeeHus. YCTpoHCTBa 1l 00padOTKK CUTHA- 2 [IK-1
yCTpOMCTBA JIOB. AKYCTOONITHYECKOE B3aUMOJICHCTBHUE U YCTPOU-

CTBa Ha €r0 OCHOBE

Hroro 2
Hroro 3a cemectp 48

5.3. Pa3nesibl AUCHUIIMHBI M MEKIUCHMILUINHAPHBIE CBSA3M ¢ 00ecneYuBAKIIMMH (Peabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (IOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
obecrneynBaeMbIMH (ITOCIEAYIOMIMMHI) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabuie 5.3.
Tabmuma 5.3 — Pa3iensl IUCIMIUIMHBI 1 MEKIUCIUTUIMHAPHBIC CBS3U

Ne paznenoB qaHHOW MUCHIUIUIAHEIL, 1711 KOTOPBIX HEOOXOIMMO U3yUeHUE
00€eCIIeunBaIOIMX U 00ECIIEUNBAEMBIX TUCIIUILINH

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13

[IpenmecTByronme qUCUUILIMHBI

HaunmenoBanue
JUCITATUINH

1 Beenenue B mpodec-
CHIO

2 Marepuansl u
KOMITOHEHTBI JIEK- + + + + + + + + + +
TPOHHBIX CPEJCTB

3 ®dusudecKue OCHOBEI
MHUKpPO- U HAHODJIEK- + + + + + T
TPOHHUKHU

[Tocnenyromue TUCIUITITUHBL

1 OCHOBBI KOMITBIO-
TEpPHOTO MPOEKTHUPOBA-
HUS JIEKTPOHHBIX
CpelCTB

2 OCHOBBI KOHCTPYH-
POBaHUS IEKTPOHHBIX +
CpeACTB

3 Texnonorus npous-
BOJICTBA 2JIEKTPOHHBIX + + + + +
CpeACTB

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW NUCHUIUIMHBI, W BUAOB 3aHATHH
npeCcTaBIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, U BUIOB 3aH-

THH
< Bunnl zagsatuii
= —
E . s .
2 5 'S = 'S
3) i ® & E g ®DopMBI KOHTPOJIS
= = = S = S
o o l‘::“ =% <
A = éé @)
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[IK-1 + + + + + 3amura otuera, OTUET
1o JiabopaTtopHoit pado-
Te, 3aluTa KypcoBbIX
MPOEKTOB (pador),
KoncynpTupoBanue,
Tect, OT4eT 1o npakTu-
YeCKOMY 3aHSITHIO

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
3 = 5
Z = 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 7 & 5
2 2 E
> sz
(o¥ Q <
= S
6 cemecTp
8 bunomsipusie 1C DneMeHTbl KpeMHHUEBbIX Ounosspabix NC 8 [IK-1
Hroro 8
9 1C nHa noneBbIxX OnemenTsl M/IIT uHTErpaIbHBIX CXEM 8 IIK-1
TpPaH3UCTOPAX Hroro 8
13 Axyctoanektponusie | [lonmocoBsie ¢pmibTpel Ha [TAB 8 IIK-1
YCTPOKCTBA Hroro 8
Hroro 3a cemectp 24
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HanmeHnoBaHMe npakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmuiie §.1.
Tabmuna 8.1 — HammeHoBaHME MPAaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
3 =
Z = 5
HasBaHnus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUIN (CEMHHAPOB) - =5
: 2 <
> o =
a e g
= S
6 cemecTp
7 Mopenun AxTuBHBIE 351eMeHThI C 8 ITK-1
TOMYTIPOBOHHKOBBIX dyHKUMOHaNbHOE npoektupoBanue NC 16
CTPYKTYp
Pa3zpabotka koHcTpyKimu u Tonojiorun MC
Texuonorust nzroronenust UC 8
Odopmiterre TOKyMEHTAITUN 8
Hroro 48
Hroro 3a cemectp 48

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH TPEICTaBICHbI B
tabmuue 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

HasBanus pasnenos

Bunnr camocTosTeLHON
paboThI

TpynoeMkocTsb,

dopMUpyeMbIe

KOMIIECTCHIIUU

@OpMBI KOHTPOJIA

6 cemecTp

1 Beenenune

[TpopaboTka JIEKITMOHHOTO
MaTepuana

—

HUroro

IIK-1

Tect

2 Iommoxku

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

HUroro

[IK-1

Tect

3 IlpoBoasiue ciou

[IpopaboTKa JIEKIIUOHHOTO
Mmarepuana

Hroro

IK-1

Tect

4 TlomynpOBOTHUKOBBIE
CIIOH

IIpopaboTKa JIEeKIUOHHOTO
Marepuaia

Htoro

IIK-1

Tect

5 JIudneKkTpudecKkue ciou

[TpopaboTka JIEKITMOHHOTO
MaTepuana

HUroro

IIK-1

Tect

6 JIurorpadus

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

HUroro

[IK-1

Tect

7 Monenn
MTOJTYTTPOBOTHUKOBBIX

CTPYKTYp

[TogroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka JTeKIIHOHHOTO
Marepuaia

BrimonHenue KypcoBoro
npoekTa (paboThl)

18

Htoro

22

IK-1

3amuTa KypcoBbIX IPOEK-
TOB (padoT), TecT

8 bunonspusie UC

[TpopaboTka JIEKITMOHHOTO
MaTepuana

OdopmiteHre 0TIETOB TIO
nabopaTopHbIM paboTam

Hroro

IIK-1

3amura otuera, OT4eT IO
nabopaTopHoii padore,
Tect

9 C ua moseBbIX
TPaH3UCTOPAX

[IpopaboTka JIeKIIMOHHOTO
Marepuana

OdopmiieHre 0TIETOB TIO
nabopaTopHBIM paboTam

HUroro

[K-1

3amuTa otyera, OTYET IO
nmabopaTopHOU padore,
Tect

10 UC ma GaAs

[IpopaboTka JIeKIIMOHHOTO

[IK-1

Tect
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MaTepuana
UTtoro 1
11 DnemeHTHI IIpopaboTka JIEKIIUOHHOTO 1 IK-1 Tect
WHTErPAIBHON ONTHKH Marepuaia
UTtoro 1
12 DnemeHThI [TpopaboTka JIEKITMOHHOTO 1 IK-1 Tect
JIxo3edcona MaTepuana
Hroro 1
13 Akycroanektponnbie | [IpopaGoTka JIEKITMOHHOTO 1 IK-1 3amuTa ot4yeta, OT4eT 1o
YCTpOKCTBA Marepuaia nabopaTopHoii pabore,
Tect
OdopmiieHne 0T4ETOB 1O 2 cc
nabopaTopHbIM paboTam
Hroro 3
Hroro 3a cemectp 42
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
Uroro 78

10. KypcoBasi paGoTa (IpoexT)
TpynoeMKoCTh ayIUTOPHBIX 3aHATUN U GOpMUpPYEMble KOMIIETEHIIMN B paMKaX BBIMIOJIHEHUS Kyp-
CoBOI1 paboTsI (mpoekTa) npezcTasiensl Tadmume 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH U (POPMHUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUsI KypcOBOH paboTHI (IPOEKTa)

3 =
S P=a=t
Z > 5
HanmenoBanue ayqMTOpHBIX 3aHATUI s &5
o E
= g s
a o 2
~ S
6 cemecTp
[IpoekTupoBaHre HHTETPATBHBIX YCTPONCTB PaIUOIIEKTPOHUKHU 18 ITK-1
Hroro 3a cemectp 18
10.1. TembI KypcOBBIX padoT (IPOEKTOB)
[TpumepHas TeMaTHka KypcoBBIX padoT (IIPOEKTOB):
—  Manomymaiuii HHTErpajbHbIA YCUIIUTEb HA apCEHUAE TalIus
— Tlonocosoii punstp Ha [TAB
11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst
11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — baniabpHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJIS
. . MaxkcuManbHbII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuon
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
3anmTa KypcoBbIX ITPOEK- 15 15
TOB (paboT)
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3amura oTUeTa 5 5 5 15

KoncynpTrpoBanue 5 5 10

OTuet no nmabopaTopHOii 5 5 5 15

pabote

Tect 5 5 5 15

Hrtoro makcumyM 3a nepu- 20 20 30 70

on

DK3aMeH 30

Hapacraromnm nrorom 20 40 70 100

11.2. IlepecyeTt 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIoOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMMbl OalIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY INpEJCTaBlIeH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aiios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpHUTENIBHO)

3 (yZIOBJIETBOPHUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHHue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. HurerpanbHble yCTpOHCTBA paanodneKTpoHUKU. YacTe 1. OCHOBHBIE CTPYKTYPHI MOIYIIPO-
BOJIHUKOBBIX MHTETPAJbHBIX cXeM: YueOHoe mocodue / PomanoBckuit M. H. - 2012. 123 c. [DnekTpoH-
HBIH pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1304 (mata obpamenus: 20.06.2018).
2. HHTerpanpHbIe YCTPONCTBA PagUO3ICKTPOHUKU. HacTh 2. DIEeMEHTH HHTETPAIBbHBIX CXeM U
¢byHKIMOHANbHBIE ycTpoiicTBa: YueOHoe nocodue / PomanoBckuit M. H. - 2012. 127 c. [DneKkTpoHHbII
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1309 (mzara o6pamenus: 20.06.2018).

12.2. lonostHUTEILHAS JIATEPATypa
1. JparynoB B.II. OcHOBBI HaHO3JEKTPOHUKHU: ydeOHOe mocobue mis By3oB/ B.II. JlparyHos,
W.T'. Heussectrbiii, B.A. I'pumguun. - M.: @usmatkaura, 2006. - 494 c. (31 3k3) (Ham4ne B OUOIMOTEKE
TYCYP - 31 3k3.)
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2. Hanorexnonoruu B anextponuke: Monorpadus / H. U. boprapar [u ap.]; pea. FO. A. Yarusi-
ruH; MOCKOBCKH TOCYIapCTBEHHBIN HHCTUTYT 3JICKTPOHHON TeXHUKHU. - M. : TexHocdepa, 2005. - 446 c.
(20 5K3.) (manmuuue B 6ubmmoreke TYCVYP - 20 7k3.)

3. Hanoonektponuka: YueOHoe nmocooue / Caxapos 1O. B., Tposu II. E. - 2010. 88 c. [Dnek-
TpoHHBIH pecypc] - Pexum gocrtyna: http://edu.tusur.ru/publications/537 (nara obpamienus: 20.06.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. HHrerpanbHble YCTpPOWCTBA PaJMOdIEKTPOHUKH. [IpoeKkTupoBaHUE WHTErpalbHBIX CXEM Ha
apceHujie rajutus: PykoBoICTBO K mpaktuyeckuM 3aHsaTusM / PomanoBckuii M. H., Hedenner E. B. -
2010. 76 c. [OnexTponnbiii pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/334 (mata obparre-
Hus: 20.06.2018).

2. HHrerpanbHbIE YCTPOMCTBA PaaUOdIEKTPOHUKHA. DJIEMEHTHI KPEMHHEBBIX OumossipHbix MC:
PykoBozcTBO K 1aboparopHoit padote / Pomanosckuit M. H. - 2010. 15 c. [DnexTponnslii pecypc] - Pe-
kuM foctyna: http://edu.tusur.ru/publications/336 (nara oopamenus: 20.06.2018).

3. HurerpanpHble ycTpoHCTBA paaunodyieKTpoHuku. JnemeHTsl MJIIT unTerpanpubeix cxem: Py-
KOBOJICTBO K JtaboparopHoii padote / PomanoBckuit M. H., Hecmenos H. C. - 2010. 8 c¢. [DnekTpoHHBIH
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/337 (nara o6pamenus: 20.06.2018).

4. HHTerpaibHBIA YCUIUTENIb: METOAMYECKUE YKa3aHHs K KypCOBOMY MPOeKTy / PoMaHOBCKHIA
M. H. - 2012. 32 c. [DOnekrpoHHbI# pecypc] - Pexxum moctyna: http://edu.tusur.ru/publications/1363 (mata
obpamenus: 20.06.2018).

5. TlIpoextupoBanue ¢punbrpoB Ha [IAB: PykoBoACTBO K MPAaKTUYECKUM 3aHSATHSIM H CAMOCTOS-
tenpHON pabore / PomanoBckuit M. H. - 2016. 21 c. [DnekrponHbiii pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/6604 (mara obpamenus: 20.06.2018).

6. Ilomocorsie punbTpel Ha ITAB: PykoBoacTBo K maboparoproii padote / PomanoBckuii M. H. -
2017. 11 c. [Dnekrponnbit pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/6959 (mata 06-
pamenusi: 20.06.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS AJIsl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbS U
UHBAJU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIIPUATHUS UHPOPMAITIH.

JL1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEITMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 1M1 ¢ HAapYLIeHUsIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI
http://edu.tusur.ru — HaygHO-00pa30BaTENBHBIN TTOPTAT

http://www.xumuk.ru — HHGOpPMAIIMOHHO-CIIPAaBOYHbIE PECYPCHI

http://elibrary.ru — HayuHas 31eKTpOHHAsI ONOIMOTEKA
https://www.twirpx.com/files/radioelectronics/components/integrated/?ft=reference — smex-
TpoHHbIe KHUTH 110 VIC

https://lib.tusur.ru/ru/resursy/bazy-dannyh

SN NS e
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecrieyeHne A1 NPAKTUYEeCKUX 3aHATHI

Jlaboparopusi KOMIBIOTEPHOTO MPOEKTUPOBAHUS

yueOHast ayJuUTOPHS TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOPHS Ui IPOBE-
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHas ayTuTOPpHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast aymuTopust JIsl IPOBEICHHS 3aHATUH CEMHHAPCKOTO TUTIA, MOMEIICHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUA (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJbTAIlMi, TOMEIIEHUE JJIsl TPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTalllu, TOMe-
[IEHHE IS CAaMOCTOSTENBHON paboThI

634050, Tomckast obnactsb, . Tomck, Jlennna npocnexr, a. 40, 143 ay.

Ornucanue UMerIerocs 000pyI0BaHUS:

- [lepconanbHblii koMbroTep (20 mIT.);

- YcrpoiicTBO reHeparuu U o6paboTku curHanoB Analog Discovery 2; - National Instruments
Edition (10 mmr.);

- HcnprtaTenbHpId  JTaOOpAaTOPHBIA CTEHJI Y3JIOB aHAJIOTOBOM W HH(POBOH DIEKTPOHUKH
MikroElektronika Analog System Lab Kit PRO (10 mrT.);

- Otnagounas mnata Arduino UNO (15 mT.);

- Otnanounast mara STM32F4291-disk (10 mr.);

- TpéxkaHaJIBHBIN TUHEHHBIN HCTOYHHUK TTOCTOSTHHOTO Toka GPD-73303D (10 miT.);

- Ocummnorpag DSOX1102G (10 mt.);

- JJaboparopusiit makeT Basys 3 Artix-7 FPGA Trainer Board (10 mir.);

- IIpoextop Acer P1385WB;

- DKpaH Ui IPOEKTOpa;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— Google Chrome

— NI Multisim

— PTC Mathcadl3, 14

13.1.3. MaTepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadOpaTOPHbIX padoT
W3meputensHas madopatopus / Jlaboparopus "DOU3NKO-XUMUYIECKUX OCHOB MUKPOAJIEKTPOHUKH"
yueOHas ayuTOpUs JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHSATUI MPAKTUYCCKOTO THITA, yueOHAast ayTUTOPUS sl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
yueOHasi aymuTOpHsl AJIs IPOBENCHUS 3aHATUN CEMUHAPCKOro THIIA, MOMEIIEHUE AJIs IPOBEICHUS TEKY-
IIETO KOHTPOJISL U TPOMEKYTOYHOM aTTeCTaluN

634050, Tomckast obmactb, T. Tomck, JlennHa npocrekT, 1. 40, 316 ayx.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- Hoytoyk Aser AS5101AWLMI,

- Komnbrorep WS2;

- BekropHsbiii ananuzarop neneit 063op-103;

- BexTopHbIi UMITYNIbCHBIN aHanu3aTop uenei umnynse-M P4-u-01;
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- BoastmeTp B6-9;

- 'eneparop curnanos ['CC-05;

- 'eneparop-uactoromep FG-7020;

- Usmepurens J12-22 (2 mit.);

- Ucrounuk nmuranus b5-43;

- JIngenaei nctounnk nutaaus HY3003;

- Mynstumetrp APPA 207,

- Ocummnorpag RLGOL DS 1042 C;

- [Tpubop IMHXT - 1;

- [Ipoextop LG RD-DX130;

- Hudposoii ocummnorpad DSO-3202A;

- lludposoii ocrmmtorpad GDS-806S;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows
Microsoft Windows

OpenOffice

13.1.4. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOM padoThl
Jist caMOCTOSITENNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacth, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8[T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCcreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYE€HHBIMU
BO3MOKHOCTSAMM 310POBbSI M HHBAJIU/I0B

OcBoeHUE NUCUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIb30BAaHUEM CPEICTB 00yUEHHs OOILEro U CIelnaIbHOTO0 Ha3HAYEHHS.

[Tpu 3aHATHIX ¢ OOYUAIONIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoaBaHus il 00YJatOLTHXCsI
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOM 3aHUMAIOTCS
oOyyaronyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaIEHHBIX 00BEKTOB (Hampumep, TeKCTa

CornacoeaHa Ha noprane Ne 33068 14



HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIU BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNAapaTa HCIOJb-
3YIOTCS aJIbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JTUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. [TmockocTs (111) B MOHOKpHCTAJIIE apCEHU 1A TAJTUS HA3bIBAIOT. ..

KPUTHYECKON

MBIIITBAKOBOM

apCeHUAT ATUTUEBOM

raJyIneBon

2. Kpucrannorpaduuaeckue maockoctu (110) u (100) B MOHOKpHUCTAIIIIE KPEMHHUS PACTIONOKEHBI

1oJ1 yriioM (B Tpagycax)...

270

180

0

90

3. Ocb pocTa CIMTKa KPEMHUS, BBIPAILIEHHOTO METOIOM Y0XpanbCKOro, COOTBETCTBYET KpPUCTAJI-

norpaduueckomy HanpasieHuto [111]. ITnactuasr opuenTaruu (111), BeIpe3aHHbIE W3 ATOTO CIUT-
Ka, Oy-

IyT UMETh POopMYy...

AIIUIICA

MPSIMOYTOJIbHUKA

napajiesorpamMmma

Kpyra

4. TonmuHa NPUNIOBEPXHOCTHOTO HAPYILIEHHOTO CJIOSt MOHOKPUCTAINTMYECKUX MJIACTUH MUHU-

MaJibHa MOCIIE. ..

pe3Ku

M oBKU

MOJINPOBKHU

TpaBJIEHUS

5. Oxucastoriee pa3ioKeHne OpraHMueCKUX MpUMecei Ha TOBEPXHOCTHU TUIACTUHBI 00ecTIeunBa-

IOT...

TUAPOKCU]T aMMOHUS

CTPOTHi KOHTPOJIb 32 PaOOTHUKAMHU

BOJA

MEePEKUCh BOAOPOAA

6. K cogepanuto nblIu B TEXHOJIOTHYECKOM ITOMEIIEHUN HAUMEHEe KPUTUYEH METO/T. ..

doronuTorpadun

MPOEKIIMOHHOW AJIEKTPOHOIUTOTpAPHH

MOHHOM JuTorpaduu

PEHTTEHOBCKOI nuTorpadun

7. Ilpu nmpoBeneHuu Gortonurorpadhuu MUHUMAaIbHAS TOJIIIMHA CJI0sl POTOpE3ncTa ONpeneseT-

cil...

MUHUMAaJIBHBIM pPa3MepPOM AJIEMEHTOB pelibeda

CBETOUYBCTBUTEIILHOCTBIO (DOTOpE3UCTa

PEXKUMOM 3KCIIOHUPOBAHUS PoTOpE3ncTa

JIOMYCTUMOM MJIOTHOCTBIO MPOKOJIOB
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8. dopmupoBanue penbeda ciioeB 0e3 NpUMEHEHUs (POTOIIA0IOHOB BO3MOKHO METOIOM. . .

KOHTAKTHOU (oTonurorpadun

PEHTI€HOBCKOM JuTOrpadun

MPOEKITMOHHON (poTonuTorpadun

AIIEKTPOHHOIIYYEBON TUTOrpaduu

9. CratuKy 1 JMHAMUKY NOJIBUKHBIX HOCHUTENEH 3aps/ia B MOJIYIPOBOJHUKOBBIX CTPYKTYpax

ONPEAETAIOT MOJEIIN. ..

TEXHOJIOTUYECKHUE

AIIEKTPUUECKHE

dbparMeHTHBIC

(PU3UKO-TOTIOJIOTHYECKHE

10. CkopocTh MEepeKITIOUEHUsT OUTTONIIPHBIX TpaH3UCTOPOB Jiorndeckux MC orpannueHa. ..

00paTHBIM TOKOM SMHUTTEPHOTO Mepexoaa

TOKOM KOJUIEKTOPHOT'O IIEpexoa

IIPOLIECCAMU T€HEPALIMK HOCUTENEN 3apsiia

BpPEMEHEM paccachblBaHUs U30BITOYHOTO 3apsia, HAKOIJIEHHOTO B PEKUME HACHIIIICHUS

11. Emxocts M/III KoHEHCATOpA B peXKUME O0OTaIEHHSI ONPEACISIECTCS. . .

HanpsHKEHUEM

MaTepUaJIOM 3JIEKTPOAa

MOJIYIIPOBOJHUKOM

JTUDIIEKTPUKOM

12. CornacHo TeopuH NpONOPIUHUOHATIEHOM MUKPOMUHHUATIOPU3AIMU, C YMEHBIIIEHUEM Pa3MEPOB

TPaH3UCTOPHOU CTPYKTYpbl B M pa3 KOHLICHTpALMs JETUPYIOLIUX IIPUMECEH B MOMJIOKKE JOJLKHA
OBITh. ..

ymeHblieHa B M pa3

yMeHbllleHa B M2 pa3

yBesnuueHa B M2 pa3

yBenuueHa B M pas

13. Cratnueckuit 3p(peKT BRITECHEHUS SMUTTEPHOTO TOKA B OMTIOISIPHBIX TPaH3HCTOpPax 00yCIIOB-

JIEH...

peKoMOMHANIMEH HOCUTENEH 3apsiia

s dexTom moss

BIIUSTHUEM OKPY’KaIOILEH Cpezibl

naJIcHueM HanpsHKEeHUS] Ha BBICOKOOMHOM CJI0€ aKTHBHOM 0a3bl

14. B 6unossipasix UC pe3uctopsl ¢ 00JIbIINM HOMUHAIBHBIM COTIPOTUBIICHUEM W3TOTABIUBAIOT

Ha OCHOBE CJIOAL. ..

6a3b1

SMUTTEpA

KOJUIEKTOpa

0a3bl, OTPAaHUYEHHOTO CII0EM IMUTTEPA

15. B M/IIT - UC B kauecTBe pe3uCTOPOB OOBIYHO HCIIONB3YIOTCS. . .

nud}y3rnoHHBIE PE3UCTOPHI

IIUHY - PE3UCTOPHI

MOJINKPEMHHUEBBIE PE3UCTOPBI

M/II - TpaH3uCTOpEI

16. ITox npousBoguTenbHOCThIO MC MOHKUMAIOT . ..

(axTop KauecTBa

JIOTUYECKHI Tiepena

pabouyio 4acToTy

MIPOU3BE/ICHUE YUCIIa AJIEMEHTOB Ha padouyio 4acToTy

17. Baxkueiimum nipeumytectsom KMAII-cTpykTyp sBisiercs...

BBICOKasl paboyvast yactoTa

Ha/1e)KHOCTh

HU3KO€ HaIPSHKEHUE MTUTaHUS

CornacoeaHa Ha noprane Ne 33068 16



MaJioe CTaTUYeCKOe MOTPEOICHIE SHEPTUU

18. bunonsipabie reTepoTPaH3UCTOPHI XapAKTEPU3YIOTCS MOBBIILICHHOM. ..
HAJICKHOCTBIO

paszpemaroneii crnocoOHOCThIO

IJIaCTUYHOCTBIO

3(PEeKTUBHOCTHIO DMHUTTEPA

19. I1o cBOMM XapakTepuCcTUKaM Hanbosee OJIM3KHU K MIeaIbHBIM T'eTepOIepPeX0/Ibl, H3TOTOBIICH-
HBIE HA OCHOBE TBEP/IBIX PACTBOPOB ...

JABYXKOMITOHCHTHBIX

TPEXKOMITOHEHTHBIX

HA30IEPUOIHBIX

MSATUKOMIIOHEHTHBIX

20. [IpeumyiiecTBEHHAsE MHXKEKIIMS 3JIEKTPOHOB XapaKTepHa JJisi TeTePONEPEXOIOB ...
p-N

HN30TUITHBIX

AQHU30TUITHBIX

n-P

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
. OCHOBHBIC HAIPABIICHHUS TBEPIOTEILHON HIIEKTPOHHUKH.
. CyIIIHOCTb TEXHOJIOTUU UHTETPATIBHBIX CXEM.
. THITBI ¥ OCHOBHBIE XapaKTEPUCTUKH MOJUTOKEK HHTETPAITBHBIX CXEM.
. McxoaHble NOIyIpOBOJHUKOBBIE MaTepHallbl HHTETPATIBHBIX CXEM.
. Mexanuueckast 00paboTKa MOJI0KEK UHTEIPaJIbHBIX CXEM.
. Buzipl 3arpsi3HeHuii U OYUCTKY MOII0KEK HHTETPATbHBIX CXEM.
. KunkoctHast 00paboTKa ¥ Cyxoe TpaBJICHHE IUIACTHH.
. Haznauenue u MaTepuasbl IpOBOSIIUX CIOEB.
. [Tomyyenue mpoBOASAIIHMX CI0€B GU3HICCKUMHA METOTAMH.
. I[Tony4yeHue npoBOIAIIUX CI0€B XMMUYECKMMU METOIAMH.
. Texnomnorus nuddysun.
. TeXHOIOTUSI HOHHOTO JITUPOBAHMUS.
. [Tomy4yeHune 3nuTaKcHaIbHBIX CTPYKTYP.
. Haznauenue u Matepuasl JU3JIEKTPHUUECKUX CIOEB.
. MeTozpl nony4eHus JUdJIEKTPUUECKHUX CIIOEB.
. [TapameTpsl KauecTBa JUIIEKTPUUECKUX CIIOEB.
. @oronutorpadus.
. @OTOIIA0JIOHBI U TEXHOJIOTUSI UX U3TOTOBJICHUSL.
. DnexTpoHoauTOorpadus.
. PentrenonyueBast 1 mOHHas TUTOrpadus.
. CyIIIHOCTB IPOEKTUPOBAHMS HMHTETPATHHBIX CXEM.
. Mozenu noinynpoBOAHUKOBBIX CTPYKTYP.
. Metoa nponopuroHaJIbHON MUHHAATIOPU3ALIIH.
. MexaneMeHTHast U301l OUNOJISIPHBIX UHTETPAJIBHBIX CXEM.
. bazoBbIe TEXHONIOTHYECKHE MTPOIIECCH OMTIOISIPHBIX HHTETPATBHBIX CXEM.
. laTerpanbHble pe3ucTOphbl U KOH/IEHCATOPBI.
. AKTHBHBIE 3JIEMEHTHI OUTIOJSIPHBIX HHTETPATBHBIX CXEM.
. CtpykTypsl ¢ 6apsepom LoTTKH.
. CTpyKTypa MeTal — JUAJIEKTPUK — MOTYTPOBOJHHUK.
. IToneBble TPaH3UCTOPBI C U30IUPOBAHHBIM 3aTBOPOM.
30. UuBepTOpHI.
31. IToneBsle TpaH3ucTopsl ¢ 6apbepom LLIoTTKH.
32. I'ereponiepexopl.
33. KBanToBopazMepHbie 3P PEKTHI.
34. ®u3nyueckre OrpaHUYCHUS Ha YMEHBIIIEHHE Pa3MEPOB IIEMEHTOB HHTETPAIEHBIX CXEM.
35. DnemenTsl Jxxo3edcona.
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36. DieMeHTBl UHTETPAJIbHOM ONTHKH.

37. JlazepHble HICTOYHUKHU B UHTETPAJILHON OINTHKE.

38. AKyCTOONTHYECKOE B3aUMOJIEHCTBUE U YCTPOICTBA HA €r0 OCHOBE.

39. CriocoOsI BO3OYKIEHUS U TTpUEMa aKyCTHYECKUX TTOBEPXHOCTHBIX BOJIH.

40. YcrpoiicTBa 1151 00pabOTKM CUTHAIOB HAa aKyCTUYECKUX TTOBEPXHOCTHBIX BOJIHAX.

14.1.3. Bonnpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
AxTuBHBIE 351eMeHThI UC
®yHKIMOHaNbHOE poektuposanue NC
Pa3paboTka koHcTpyKUunu U Tonojoruu MC
Texnonorus nzroronenust UC
Odopmiienne ToKyMeHTAIIUN

14.1.4. Tembl 1a060paTOpHBIX padoT
OneMeHTHl KpeMHUEBBIX Ounonsapasix UC
OnemenTsl M/IIT uHTErpaIbHBIX CXEM
[Tonocossie punbTpsl Ha [TAB

14.1.5. Tembl KypcOBBIX IPOEKTOB (pador)
Manomymsanuil HTHTETpaabHbIM YCUIUTENb HA apCEHUIE TN
[Tonocogoit puneTp Ha [TAB

14.1.6. MeToanueckue peKoOMeHAalu1
JleiicTBytoliee MpOMBIIIIICHHOE TEXHOJIOTHYECKOEe 000pyI0BaHHE, PYKOBOSIINE TEXHUYECKHE Ma-
TepHaJibl U TEXHOJIOTMYECKHE MHCTPYKIUHU CTYACHTHI M3Yy4aloT JOMOJHUTEIBLHO BO BpeMs JIETHEW Mmpou3-
BOJICTBEHHO-TEXHOJIOTHYECKON MTPAKTHUKH.

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIMI] C OTPAHHUYEHHBIMHU BO3MOKHOCTAMH
310POBbSl 1 HHBAJIU/I0B
I[JISI JiuI) ¢ OrpaHMYCHHBIMH BO3MOXHOCTAMU 3J0POBbSA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIbHBIE OLIEHOYHbIE MaTEepPHaJIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabiuie 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIQ MaTepuajibl OLCHUBAHUSA IJId JIML C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU
3JI0POBbsl U MHBAIN/IOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLIEHKH
oOyyaronuxcs MaTepuaoB pe3ynbTaToB 00y4eHuUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusaMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenusmu | CobecenioBaHue 1o BoIpocam K 3aueTy, | IIpenmyiiecTBeHHO yCTHas MpoBepKa

3peHHUs OIIpOC MO0 TEPMUHAM (MHAMBHYaTbHO)
C HapyuieHussMu Pemienue qUCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBEHHO AUCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITENIbHbIE PaOOTHI, BONPOCHI K METOlaMH
anmnapara 3a4eTy
C orpannuenusiMu 110 | TecTsl, NMCbMEHHbIE CAMOCTOSITENIbHbIE [Ipenmy1iiecTBEHHO TPOBEPKa
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJJaMH UCXO/I U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM [JIsl JTUI ¢ OTPAHUYEHHbIMHU
BO3MO’KHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B
Jis M1l ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OIIEHOYHBIX CPEJICTB, @ IMEHHO:
- B IleyaTHo# (opme;
- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;
- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;
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- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

JI1s1 1M1 ¢ HApyIIEeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpu HEoOXOAMMOCTH ISt JIULL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI U HHBAJIUIOB IIPOIIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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