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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 49 or« 5 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMuUpOBaHUE 3HAHUN, YMEHUN M HABBIKOB CXEMOTEXHHUYECKOTO IMPOEKTUPOBAHUS OOBEKTOB
HAHO- U MHUKPOCHUCTEMHOU TEXHHKHU U (PU3UKO-MATEeMaTHUECKOrO MOJCIUPOBAHUS MPOTEKAIOIIUX B HUX
MIPOIIECCOB.

1.2. 3amaum AMCHUIIIMHBI

— ®dopmupoBaHHe 3HAHWUK O TIpeaMeTe, NMPUHIIUIIAX, COBPEMEHHBIX W MEPCIEKTUBHBIX HaIpaB-
JICHUSIX MUKPOCXEMOTEXHUKH; V3ydeHre MaTeMaTHIeCcKoro amnmapaTa MUKPOCXEMOTEXHHKHY;

— Haxkomnnenue 3HaHWE O HA3HAYCHUH, XapaKTEPUCTUKAX M IMapaMeTpax MU(GPOBBIX U aHAJIOTO-
BBIX HHTETPAIbHBIX MUKPOCXEM;

— OcBoeHue crmoco0OB pelIcHHs 3a/1a4 aHAIM3a M pacueTa XapaKTePUCTHK ICKTPHUSCKHUX IIe-
Te;

— N3ydeHune MeToAmMK TpOBEACHUS (DU3MKO-MATEMaTHUYECKOTO MOJCTHUPOBAHUS HCCIEAYSMBIX
MIPOIECCOB HAHOTEXHOJIOTUU M OOBEKTOB HAHO- U MHUKPOCHCTEMHOW TEXHUKH C UCIIOJIh30BAaHHEM COBpE-
MEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH.

2. MecTo nucuuiiuebl B cTpykrype OIIOII
Hucuumuinaa «Mukpocxemotexuuka» (b1.B.O/I.11) otHocutcs k 610Ky 1 (BapuaTHBHAs 4acTh).
[TpenmecTByOUMMHI TUCHUIUIMHAMHU, (OPMUPYIOUIMMH Ha4yaJbHbIE 3HAHUS, ABIsIOTCA: MaTtema-
TUKa, TBeproTenbpHas 3IEKTPOHUKA, TeopeTuuecKkue OCHOBBI ANEKTPOTEXHUKH, Dr3nKa.
[TocnenyromumMu TUCHUIUIMHAMYU SABJISIOTCSA: 3allUTa BBIMYCKHON KBaJM(UKALIMOHHOW paboThI,
BKJIIOYAsl IOJrOTOBKY K IIPOLEAYPE 3alIUThl U IpolLenypy 3amuTsl, [Ipenaumiomnas npaktuka, Ousuye-
CKHME€ OCHOBBI MUKPO- 1 HAHOCUCTEMHON TEXHUKHU.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— OIIK-3 cnocoOHOCTBIO peliaTh 3a/1a4d aHajlh3a M pacdera XapaKTepUCTUK AIEKTPUUECKUX
LeTei;

— IIK-1 cnocoGHOCTBIO MPOBOAUTH (PU3MKO-MATEMaTHUECKOE MOJIEIMPOBAHUE HCCIEAYEMbBIX
IPOILIECCOB HAHOTEXHOJIOTUM U OOBEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU C UCIOJIb30BAHUEM COBpE-
MEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI;

B pesynbrate n3yueHust JUCHUIUIMHBI 00y4JaroIUICs TODKEH:

— 3HATh CrOcOOBI peIIeHus 3aJay aHajlu3a U pacyeTa XapaKTePUCTHK AIICKTPUYECKUX LIeMei;
HaBBIKM MPOBOJUTH (PU3UKO-MATEMATHUECKOE MOJEIMPOBAHUE HMCCIETYEMBbIX MPOLECCOB HAHOTEXHOJIO-
TMH U OOBEKTOB HAHO- M MUKPOCHCTEMHON TEXHHKH C HCIIOJb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHH.

— yMeThb peuiarh 3a/1a4y aHaJli3a U pacueTa XapaKTEPUCTUK JIEKTPUUECKUX LIeNel; IPOBOAUTD
($U3MKO-MaTEMaTHUECKOE MOACIHPOBAHUE HCCIIEAYEMbIX MPOLIECCOB HAHOTEXHOJIOTHH M OOBEKTOB HAHO-
Y MUKPOCHCTEMHOM TEXHHMKH C UCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH.

— BJaJeTh CIIOCOOHOCTBIO pelllaTh 3aJaudl aHaJli3a U pacueTa XapaKTEPUCTUK JJIEKTPUUECKUX
Lenel; crocoOHOCThIO MPOBOIUTH (DPU3UKO-MATEMATHUYECKOE MOJEIUPOBAHUE HCCIIEyEMBIX MPOLECCOB
HAHOTEXHOJIOTUM M OOBEKTOB HAHO- M MUKPOCHCTEMHON TEXHUKH C HCIOJB30BAHHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOT .

4. O0beM TMCHUILIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUTHHBI cOCTaBIsieT 4.0 3aU€THBIX €MHUIIBI U TIPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — Tpya0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
7 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 70 70
Jleknun 36 36
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[IpakTuyeckue 3aHATUS 22 22
JlaboparopHbie pabOTHI 12 12
W3 HuX B MHTEpaKTUBHOMN (hopme 26 26
CamocrositenbHas paboTa (Bcero) 74 74
[ToaroroBka K KOHTPOJIBHBIM paboTaM 14 14
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 16 16
[TpopaboTka JIEKITMOHHOTO MaTepuaia 24 24
IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (0e3 ax3amena) 144 144
OO6m1ast TpyI0€MKOCTb, 4 144 144
3aueTHble EquHuIb 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ @]
B o & 2 g 4 E
: ° 0 Qo Q = g
? 3 s s oS 2 0
HasBanwusi pa3nenoB IuCHUTLITUHBI i ) =Y o, o 2 &5
= 5 © = 5o S =
o, < < Q 8 8—1 g
7 cemecTp
1 Ilpenmer, nenu u 3a1a4M MUKPOCXEMO- 2 2 0 2 6 OIIK-3, TIK-1
TEXHUKH.
2 MartemMaTu4ecKui anmapatr MUKpOCXe- 2 4 0 8 14 |OIIK-3, IIK-1
MOTEXHHUKHU
3 HudpoBbie MUKPOITEKTPOHHBIC 14 6 4 33 57 | OIK-3, IIK-1
yCTpoiicTBa KOMOMHAIIMOHHOTO THIIA
4 TludpoBbIe MUKPOITEKTPOHHBIE 12 6 4 22 44 | OIIK-3, TIK-1
YCTPOWCTBA MOCEA0BATETFHOCTHOTO
TUTIA
5 OCHOBBI aHAJIOTOBOM MUKPOCXEMOTEX- 6 4 4 9 23 | OIIK-3, IIK-1
HUKH.
Hroro 3a cemectp 36 22 12 74 144
Hroro 36 22 12 74 144
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIHUSIM) IPUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
3 zE
3 = =
2 25
Ha3zBanus pasznenos Conepxanue pas3iesioB TUCIHUIIIMHBI IO JICKIHSIM 5 ) &5
o E
= 2 =
a e g
= S}

7 cemecTp
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1 TIpenmer, nienu u MUKPOCXEMOTEXHHKA KaK pa3/ie] MUKPOIJICKTPOHU- 2 OIIK-3,
3a7a4u KU. [I[pyHIMIIBI 1 OCHOBHBIE HANIPABIEHUS MUKPOCXE- IK-1
MUKPOCXEMOTEXHHUKHU. MOTEXHUKH. TepMUHBI U ONpe/IeIeHUs. DTallbl CXEMO-
TEXHUYECKOIO IPOEKTUPOBAHUS MUKPOIIEKTPOHHBIX
ycrpoiicts. Knaccudukaiius, yciaoBHble rpaduieckue
0003HAaYEeHUSI HHTETPAIIbHBIX MUKPOCXEM.

Hroro 2
2 MareMaTn4eckui Hudposoe koquposanue curHanos. [Ipeacrasienue 2 OIIK-3,
ammapar udposoit nHGpopmaru. Marematuueckuii anmnapar IK-1
MUKPOCXEMOTEXHUKH OyneBoii anredpel. MaTemMaTuiyecKkuil anmnapar TeOpuu

KOHEUYHBIX aBTOMATOB.

Hroro
3 Hudpossie Jlornueckue 3neMeHThl. CXeMOTEXHUYECKas peann3a- 4 OIIK-3,
MUKPOIJIEKTPOHHBIE L1l OCHOBHBIX JIOTHYECKHUX YIEMEHTOB. IIK-1
YCTpOUCTEa CuHTE3 1 aHAJIN3 MUKPOAIIEKTPOHHBIXKOMOMHAIIUOH - 6

KOMOHMHAIIHOHHOTO THTIA o
1t HbIX IUpoBeIX ycTpoicTs. [ Indparopsr nemmudparo-

pBL.MynbTUILIEKCOPBI U IeMyJIbTUILIeKCcOphL. L{ngpo-
Bble cyMMaTopsl U BeluntaTenu.l{ugposeie komnapa-

TOPBI.

[IporpamMmupyemMble TOTHUECKUENHTETPATIBHBIE CXE- 4

MblI. [TocTOsIHHBIE3aTIOMUHAIOIINE YCTPOICTBA.

Hroro 14
4 Iludpossie CuHTE3 M aHaJIM3 MUKPOAJIEKTPOHHBIX TOCIEA0Ba- 8 OIIK-3,
MHUKPOIJIEKTPOHHBIE TEJBHOCTHBIX IU(PPOBBIX yCTPOUCTB. Tpurreps! nams- IK-1
YCTPOKCTBA ] U caBura. Cuetuuku. [lenurenu yacrorsl.Pacnpe-
IIOCJIEZI0BATEIbHOCTHOTO | IEIUTEIN UMITYJIbCOB U ypoBHEH. OniepaTUBHbIE 3a110-
THIA MUHAIOIINE YCTPOMCTBA.

3allOMUHAIOIIKE YCTPOUCTBA 4

Hroro 12
5 OcHOBBI aHAJIOTOBOM [IpuHIMIIBI aHAIOTOBOM MUKPOCXEMOTEXHUKHU. 4 OIIK-3,
MHUKPOCXEMOTEXHHUKH. OCHOBHBIE U CIIEIIMATIbHBIC AHATOTOBbIE (PYHKIUH. [IK-1

Knaccmbnxaum[ AHAJIOTOBBIX MHTCIPAJIbHBIX
cxem.MHTET PaJIbHBIC OINICPATINOHHBIC YCHUIIUTCIIN.
I/IHCTPYMGHTaHI)Hble AHAJIOTOBBIC MHTCTPAJIbHBIC CXC-
MBI.

OCHOBHEBIE Y3Jbl aHaJIOTOBOM MHUKPOCXECMOTCXHHUKH

Hroro

Hroro 3a cemectp 36

5.3. Pa3neqbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOCTEAYIOIMMH) THCHUTIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeUMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrnieyrBaeMbIMH (TIOCJIEAYIONIMMHI) TUCIMIUTMHAMY NIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zienoB gaHHOW AMCIUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIONIUX U

Hanmenosanye qucHuImH 00ecIeYnBaeMbIX TUCIIATLIHH

1 2 3 4 5
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[IpeamecTByrOmMME TUCITUATITUHBI

1 Maremaruka + + +

2 TeepnorenbHast JIEKTPOHUKA + + +

3 TeopeTtnueckue OCHOBBI AEKTPOTEXHUKHU + + +

4 ®dusuka + + +
[Tocnenyromue TUCHUIIMHBL

1 3amuTa BbIMYCKHON KBaTU(UKAIUOHHON

paboThl, BKITIOYAsi TIOATOTOBKY K MPOLEaAype + + + + +

3aIUTHI U TPOIEYPY 3aIIUTHI

2 IlpennuiuioMHasi IpakTHKa + + + + +

3 CDI/ISI/IiIeCKI/Ie OCHOBBI MHUKPO- U HAHOCH- n n N . N

CTEMHON TEXHUKH

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUH TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HM3yYCHUHW AWCIMILIMHBI, W BHJOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCHUUILIAHBI, U BUJOB 3aHS -

TUU
§ Bunrwl 3anstuit
S ©
5] <
5 < o S g ®opMBbl KOHTpPOJIS
S = = g 2
S & = O
2 =
OIIK-3 + + + + KonrtponpHnas pabora, Ot-
4eT 10 J1abopaTopHOi pado-
te, Onpoc Ha 3aHATHIX, 3a-
yet, TecT
[TK-1 + + + + KonrtponpHnas pabora, Ot-
4eT 1o 1JabopaTtopHoil pabo-
te, Onpoc Ha 3aHATHIX, 3a-
yeT, Tect

6. UnTepakTUBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
TexXHOIOTUM HHTEPAKTUBHOTO O0YUICHHUSI PU pa3HBIX (popMax 3aHATUH MpUBEICHBI B Tabmwie 6.1.
Tabmura 6.1 — TeXHOIOTHH MHTEPAKTUBHOTO O0YUYEHHS MTPHU Pa3HBIX (hopMax 3aHATHI
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WNHrepakTuBHbBIE Hurepakr
HuTepakTuBHbBIE
Meronbt 1abopaTopHbIE 3aHATHSA, | HBHBIE Bcero, 1
MIPaKTUYECKHUE 3aHATHSL, U
q JEKLUH, Y
7 cemecTp
HccnenoBarensckuil 4 2 2 8
METOJ
Pemenne cutyaliMOHHBIX 2 4 6
3a1a4
Pa6ora B komanze 2 2 2
[lonckoBbIN MeTO
[Ipesenraruu ¢ 2 2
HCIIOJI30BAaHUEM
pa3gaTouHbIX
6




MaTcpualioB C

00CcyXJIeHrEeM
[Ipe3enramuu ¢ 2 2
HCIIOJIb30BAaHUEM
WHTEPaKTUBHOMN JOCKU C
o0CyXIeHHEM
Hroro 3a cemectp: 8 14 26
Hroro 8 14 26
7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1ab0paTOpHBIX padboT
3 =
3 = =
o
= > O
HaszBanus pasznenos HanmenoBanwue 1abopaTtopHBIX padboT 5 - Sl
o) S E
X g =
e e g
= S
7 cemecTp
3 Hudpossie HccnenoBanue nu@poBbIX yCTPOUCTB KOMOMHALIN- 4 OIIK-3,
MUKPOIIEKTPOHHBIC OHHOTO TUIIA. [K-1
YCTpOKCTBA Hroro 4
KOMOHMHAIIMOHHOTO TUTIA
4 Iludpossie Hccnenoanre mudpoBbIX YCTPONCTB MOCIIEIOBATEb- 4 OIIK-3,
MHUKPOIJIEKTPOHHBIE HOCTHOI'O THIIA. IK-1
YCTPOKCTBA Hroro 4
HOCJIEZI0BATENILHOCTHOTO
THIA
5 OCHOBBI aHAJIOTOBOM HccnenoBanne ycunuTeneit u npeodpasoBaresieii cur- 4 OIIK-3,
MHUKPOCXEMOTEXHHUKH. HaJIOB HA ONEPAIIMOHHBIX YCUIIUTEIAX [IK-1
Hroro
Hroro 3a cemectp 12
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME PAKTUYECKUX 3aHATUH (CEMUHAPOB)
3 =
2 =
Z > 5
HasBanus pasnenos HanmMeHnoBaHMe MpakTUYECKUX 3aHATUN (CEMHHAPOB) - =5
o) 5 £
S a8 =
a e g
= S
7 cemecTp
1 IIpenmer, nenu u Knaccudukarus, ycnoBHbIE U YCIOBHBIE Tpaduye- 2 OIIK-3,
3a1a4u cKre 0003HAUEHUS! MHTETPATBHBIX MUKPOCXEM. [IK-1
MUKPOCXEMOTEXHUKH.
pocxeMoTe Hroro
2 Marematuyeckuit [Ipencrasnenue, npeodpazoBaHUE 1 MUHUMH3AIIHS OIIK-3,
ammapar OyneBbIX (QYHKITUH ITK-1
MUKPOCXEMOTEXHUKH
POCXEMOTE [Ipencrasnenue, npeodpa3oBaHNe ¥ MUHUMHU3ALIHS 2

OyneBbIX (YHKLUH.
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Hroro
3 Hudpossie AHanm3 u cuHTe3 HUQPPOBBIX YCTPOUCTB Ha Oa3e OIIK-3,
MHUKPORJIEKTPOHHBIE MYJIbTHILIEKCOPOB, 1€MYIBTHIIIIEKCOPOB, IIU(paTo- I1K-1
yCTpPOHCTBA POB U emudpaTopos.
KOMOMHAIEOHHOTO THITA AHanu3 U CUHTE3 HUPPOBBIX YCTPOUCTB HA Oa3e CyM- 2
MaTOPOB U IIU(PPOBHIX KOMIIAPATOPOB.
CuHTe3 KOMOMHAIIMOHHBIX IU(PPOBBIX YCTPOUCTB HA 2
0a3e nporpaMMHUpPYEMbIX JOTHUYECKUX WHTETPAJIbHbBIX
CXEM.
Hroro
4 Hudpossie AHanm3 U CUHTE3 HUPPOBBIX CYETYUKOB OIIK-3,
MHKPOS/ICKTPOHHBIC AHalu3 U CUHTE3 NOCIeI0BATebHOCTHBIX U(POBBIX TK-1
TPOMCTB .
yerponctsa YCTPOMNCTB
HI0CJIe/I0BATEILHOCTHOTO
THIIA Hroro 6
5 OcHOBBI aHAJIOTOBOM AHanu3 aHAJIOTOBBIX JIEKTPOHHBIX CXEM HAa OCHOBE 4 OIIK-3,
MHUKPOCXEMOTEXHUKH. ONEPALMOHHBIX YCUIUTENIECH [IK-1
Hroro 4
Hroro 3a cemectp 22

Bunel camoctosTensHOM paboThl, TPYI0EMKOCTh U (pOpMHUpyeMble KOMITETEHITNH TPECTaBICHbI B

9. CamocTrosiTesqibHasi paboTa

tabmme 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
3 z§
2 =
) O =
Bunabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a Q2
= S
7 cemecTp
1 Tlpenmer, nenu u 3agauu | [IpopaboTka JIEKIIMOHHOTO 2 |OIIK-3, |3auer, Onmpoc Ha 3aHATUAX
MUKPOCXEMOTEXHHUKH. Marepuasa IK-1
Hroro
2 MaremaTtndecKui [ToaroroBka k mpakTuue- OIIK-3, |3adger, Onpoc Ha 3aHATHSIX,
armapar CKWM 3aHSITHSIM, CEMHUHA- [K-1 Tect
MUKPOCXEMOTEXHUKH pam
[IpopaboTka TeKIHOHHOTO 2
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Utoro 8
3 Hudpossie [ToaroroBka Kk npaxkTuye- 10 |OIIK-3, |3auer, KonTponbhas pabo-
MHUKPO3JIEKTPOHHbBIE CKHM 3aHSTUSAM, CEMHHa- IK-1 Ta, Onpoc Ha 3aHATHUSAX,
yCTpOMCTBA pam Otyet mo taboparopHOU
KOMOMHAIIMOHHOTO TUIIA abore, Tect
OMOMHAITHOHHOTO [TpopaboTka JIEKITMOHHOTO 2 pabore, Tec
Marepuaa
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[TpopaboTka JIEKITMOHHOTO 5
Matepuana
[TpopaboTka JIEKITMOHHOTO 2
Martepuaia
[TpopaboTka TeKIHOHHOTO 2
MaTepuaia
OdopmieHre 0TYETOB IO 6
nabopaTOpHBIM paboTam
[ToaroroBka K KOHTPOJIb- 6
HBIM paboTam
Hroro 33
4 Hudpossie IToaroroBka K mpaxkTuye- 2 |OIIK-3, |3auer, KontponsHas pabo-
MUKPOSJIEKTPOHHBIE CKUM 3aHSITHSIM, CEMHUHA- IK-1 Ta, Onpoc Ha 3aHATHUAX,
YCTpOWCTBA pam Otuer no 1aboparopHOH
TOCIENIOBATENBHOCTHOTO | 170 momopica K MpaKTHUE- 2 pabote, Tect
Tuna CKUM 3aHATHUSAM, CEMUHA-
pam
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
[IpopaboTka JIeKIIMOHHOTO 4
MaTepuana
OdopmiteHre 0TIETOB TIO 6
nabopaTopHbIM paboTam
[ToaroroBka K KOHTPOJIb- 6
HBIM paboTam
Hroro 22
5 OCHOBEBI aHAJIOTOBOM [ToaroroBka Kk mpakTuue- 2 OIIK-3, |3auger, Onpoc Ha 3aHATHSIX,
MHUKPOCXEMOTEXHHUKHU. CKHUM 3aHSATUSIM, CEMHHA- [IK-1 Otyet no 1aboparopHoOn
pam pabote, Tect
[IpopaboTka TeKIHOHHOTO 1
MaTepuaia
[IpopaboTka TeKIHOHHOTO 2
MaTepuaina
OdopmieHre 0TYETOB T10 4
JabopaTOpHBIM paboTam
Hroro 9
Hroro 3a cemectp 74
Hroro 74
10. KypcoBas pa6ora (IIpoeKT)
He npenycmorpeno PYIIL.

11. PeliTuHrOBasi cucTEMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm

11.1. baajbHble OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

DneMeHTHl yueOHOH MakcumabHbIN MakcumabHbIN MakcumanbHbII Bcero 3a
NEeATETHHOCTH 6amn Ha 1-yto KT ¢ | Gamn 3a mepuon 0aJut 3a mepuos ceMecTp
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Havana ceMectpa | Mexay 1KT u 2KT mexty 2KT u a
KOHEIl ceMecTpa
7 cemecTp

3ayer 20 20
KonTponbHas pabota 10 10 10 30
Onpoc Ha 3aHATUSX 5 5 5 15
Otuet no nabopaTopHOii 10 15 25
pabote
Tect 10 10
Hroro makcumym 3a nepu- 15 25 60 100
on
Hapacraromum ntorom 15 40 100 100

11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6aIOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJTOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH

banbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

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

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpereraento)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (HeyoBIETBOPUTEIIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Jlerocraee H.C. Muxkposnekrponuka: Yueb.mocobue/ H.C. Jlerocrae, K.B.UerBepror -
Tomck: Dnb Kontent, 2013. - 172 ¢.ISBN 978-5-4332-0073-9. (nara obpamienus 03.05.2018) [DnexTpoH-
HBII pecypc] - Pexxum nocrtyna: http://ie.tusur.ru/docs/Ins/me.rar, nara oopamenus: 24.05.2018.

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. EdumoB MN.E. OCHOBBI MHUKPO3JIEKTPOHUKHU: YueOHuk:. 3-e., crep.- CIIO.: M3matenbcTBO
"Jlanw", 2008.-384 c.: un.- (YueOnuk st By3a. CrienmansHas jmrepatypa.) ISBN 978-5-8114-0866-5.
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(mara oOpareHus 23.04.2018) [DnexkTpoHHbII pecypc] - Pexum JlocTyna:
https://e.lanbook.com/reader/book/709/#1, nara obpamenus: 24.05.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus
1. JleroctaeB H.C., YerBepros K.B. MukposnekTpoHHKa: METOJUYECKUE YyKa3aHUs IO H3yde-

HUIO TucuuIuinHbl. — Tomck: DakynpreT auctanimonHoro ooydenus, TYCVYP, 2012. — 86 ¢ : camocT.
paboTa 1Mo MOJArOTOBKE K MPAKT. 3aHATHUSIM.,KOHTPOJIBHBIM pab0OTaM,0Npocy Ha 3aHATUAX. cTp.9-79. (nara
oOparneHus 03.05.2018) [DneKTpOoHHBII pecypc] - Pexum JloCTyna:

http://www.ie.tusur.ru/docs/Ins/me_mu.rar, nata oopamienwns: 24.05.2018.

2. IapamoB A.B. Mukposnekrponuka: Yueb.mocoobue / A.B.IllapamoB. —Tomck: Tomck. roc.
YH-T CHUCTEM ymp. U paauodnektporuku, 2013. — 138 c. -nmad padora "MCCIIEAOBAHUE HUPPOBBIX
YCTPOMCTB KOMBUHAITMOHHOI'O THUIIA" ctp. 110 . (nata o6pamenus 03.05.2018) [DnekrpoH-
HBII pecypc] - Pexum nocrtyna: http://www.ie.tusur.ru/docs/mel.zip, nara oopamenus: 24.05.2018.

3. HlapanoB A.B. Mukpoanektponuka: Yueb.mocooue / A.B.IllapamoB. —Tomck: Tomck. roc.
YH-T CUCTEM YIIp. U paauoieKTpoHuku, 2013. — 138 c. - pemeHre nmpakTUUECKUX 3aaad. (1aTa odparie-
Hus 03.05.2018) [DnekrpoHHBIH pecypc] - Pexxum goctyna: http://www.ie.tusur.ru/docs/mel.zip, nara 00-
pamenusi: 24.05.2018.

4. IllaparmoB A.B. Muxkposnekrponuka: Yue6.mocooue / A.B.IllapanoB. —Tomck: Tomck. roc.
YH-T CUCTEM ymp. U paauodnekTporuku, 2013. — 138 c. -nmad padora "MCCIIEAOBAHUE HUPPOBBLIX
YCTPOUCTB ITOCJEJOBATEJILHOCTHOI'O THUITA" crp. 117 . (mara o6pamenns 03.05.2018).
[OnexTponHblii pecypc] - Pexum nocryma: http://www.ie.tusur.ru/docs/mel.zip, mara oOparmieHus:
24.05.2018.

5. JleroctaeB H.C., YerBepros K.B. MuKp03J1€KTpOHUKA: METOAMYECKUE yKa3aHUS M0 H3yye-
HUIO TUCIUIUTMHBI. — ToMck: DakynbTeT auctanimonHoro ooyuenus, TYCYP, 2012. — 86 ¢ : ma6.pabo-
ta "YCUJINTEJIN 1 ITPEOBPASOBATEJIN CUTHAJIOB HA OITEPAIIMOHHbBIX YCUJIUTEJIAX."
C.64. (mara oOpamenus  03.05.2018). [DnextponHslii  pecypc] - Pexum  mocryma:
http://www.ie.tusur.ru/docs/Ins/me_mu.rar, nata oopamienwus: 24.05.2018.

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKrne MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHMJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbsS U BOCIIPUATHUS HH(OPMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. TIpod. 6a3el nanHbIX - https:/lib.tusur.ru/ru/resursy/bazy-dannyh
2. Ilpod. 6a3a mannbIx - http://protect.gost.ru/

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIUVINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
I[J'IH IMPOBCACHUA 3aHATHI JICKIMOHHOI'O THUIIA, I'PYIIIIOBBIX U MHAWBHUAYAJIbHBIX KOHCy.]'II)TaIII/II\/II, TC-
KYILEro KOHTPOJISL U MPOMEXKYTOUHOU aTTECTAllMU UCIIONb3YyeTcs yueOHasi ayUTOpUs ¢ KOITUUECTBOM I10-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepua/ibHO-TEXHUYECKOE U IPOrPaMMHoOe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTopusi MUKpPOIIPOLIECCOPHBIX YCTPOMCTB U cucteM / Jlabopatopus I'TIO

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs NPOBENEHHs 3aHATUH CEMHHAPCKOIOo
THUIIA, IOMEIIEHUE JJIs1 KypCOBOTO MIPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 74, 333 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaboparopHsle MakeTs! (10 mt.);

- Mukpomnporeccopubiit Moayib «SDK-1.1» (8 mT.);

- Ocutorpadst (12 w.);

- 'enepatop curnanos I'3-54 (2 wrt.);

- [lepconanbublit kommnerotep (12 mrt.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpamMmMHoOe obecrnieueHue:

— ASIMEC

— LTspice 4

— PTC Mathcadl3, 14

— Windows XP Pro

13.1.3. MaTepuaJibHO-TEXHUYECKOe M IPOrPaMMHoe odecredyeHne J1JIs J1adopaToOpHbIX padoT

JlaGopaTopusi MUKpPOTIPOLIECCOPHBIX YCTPOMCTB U cucteM / Jlabopatopus I'TIO

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH Ja0OpaTOpHOrO THUMA, yyeOHas ayIuTOpus A NPOBENEHHS 3aHATUH CEMHHAPCKOIo
THUIIA, TTOMEIIEHHE JIJIS1 KYPCOBOTO MTPOECKTUPOBAHMUS (BBITIOJIHEHHS KYPCOBBIX paboT)

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 333 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- Jlaboparopusie makeTs! (10 mT.);

- Muxkponpoueccopsiii Mogyinb «SDK-1.1» (8 mrt.);

- Ocrutorpadst (12 wr.);

- 'enepatop curnanos I'3-54 (2 wrt.);

- [lepconanbHblit KoMmbloTep (12 1IT.);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMMHoOe obecrieueHue:

— ASIMEC

— LTspice 4

— PTC Mathcad13, 14

— Windows XP Pro

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPAaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATe IbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macThb, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimauna ynuia, 1. 74, 207 aya.
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CocTtaB 060pyI0OBaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKITIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMIL C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/mepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecsi ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIE 3aaHUA
1.lecsTnunoe ymncio 3 nepeBecTH B ABOUYHBIHN KOJI...
00
11
01
10
2. JIBonunoe uncio 111 nepeBect B AECATUYHOE YHUCIIO...
5
9
6
7
3. Jecatruunoe yncio 12 nepeBecTy B MIECTHAAUATEPUUHOE YHUCIIO ...
9
F
C
A
4. Terpana COOEPKMUT...
1 6ut
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2 Guta

3 6uta

4 buta

5.Baiit - 310 rpynna us...

2-X OUT

3-x Out

6 out

8 our

6.Curnans! A, B,C noctynaroT Ha Tpu BXoJa COOTBETCTBEHHO JIOTHYECKOro AieMeHTa «1». Onpe-
JIEIIUTh CUTHAJI HA BBIXOJIE. ..

ABC

A+B+C

AB+C

A+ BC

7.Curnanel A, B, D moctynaior Ha Tpu BXOJa COOTBETCTBEHHO JIOTHUYECKOro 3jemeHTa «M».
OrnpenenuTth CUTHAI HA BBIXOE. ..

ABD

A+B+D

AB +D

A+BD

8. KOHBIOHKIIMSI — 3TO JIOTUYECKOE. ..

Cnoxenune

YMHOXKEHHE

NuBepcus

Beruuranue

9.JIN3BIOHKIIMS - 3TO JTOTHYECKOE...

Crnoxenue

YMHOXKEHHE

Jenenue

Beruutanue

10.MynbTUILIIEKCOP —3TO YCTPOUCTBO, KOTOPOE....

Bribupaet onun Bxoa u3 N nH()OpPMaLMOHHBIX BXOA0B M MOJKIIOYAET €r0 K BBIXOIY MO KOHKPET-
HOMY aJI]pECHOMY CUTHAIY;

[Tonxirodaer 4YeTHbIE BXO/bI K BBIXOY;

[ToaxntoyaeT HeYETHBIE BXObI K BBIXOY

Konupyet nndopmaiuio ¢ BbIxo/1a Ha BX0J CO CIIBUTOM

11.leMynbTUIIIIEKCOP —3TO YCTPOUCTBO, KOTOPOE...

[TonkmtoyaeT MHGOOPMALIMOHHBIN BXOA K ONPEIEIIEHHOMY BbIXOIY M3 N BBIXOAOB 110 KOHKPETHOMY
aJpeCHOMY CUTHAILY;

[Tonxirodaer BXOJ TOJIBKO K YETHBIM BBIXOJAaM;

[Toaxnrovaet BXoJ TOIBKO K HEUYETHBIM BBIXOJaM

Konupyet nadopmaiuio ¢ BbIxo/1a Ha BX0J CO CIIBUTOM

12.Mmeetcst mynpTuriekcop 4-1. Ilpu kakom agpecHoM curHajie 3-i MHPOPMAIMOHHBIA BXOJ
MOJIKJIFOUUTCS K BBIXOTY?

11

10

01

00

13.Mmeetcst nemynbruruiekcop 1-8. IIpu kakom agpecHOM curHasige WHGOPMALUOHHBIA BXOJ] MOJ-
KIIFOUUTCS K 6-My BBIXOIY

011

101

101

111
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14. BeiOpats OykBeHHOE 0003HAUCHHE MU paTopa

MS

DMS

CD

DC

15.Peructp caBura — 310 yCTPOMCTBO, KOTOPOE...

JenuT yacToTy BXOAHOTO CUTHAA;

M3MeHsieT aMIUIUTYyoy BXOIHOTO CUTHAJIA;

BrinonHsIoT onepannio CABUTa BIXOAHOTO CUTHAIA OTHOCUTENIBHO BXO/IA.

YMHOKaeT 4aCTOTY BXOHOTO CUTHAJIA;

16.Mmeercst acunxpoHHbIN RS-Tpurrep. Yka3aTs 3anpeiieHHoe cCOCTOsIHAE Ha Bxonax R u S...

11

10

01

00

17.D-tpurrep

YMeHbIlIaeT nepuo/i BXOAHOTO CUTHANA;

YBenuuuBaeT nepuo]| BXOJHOTO CUTHANA;

BrinonsseT 3a1ep:kKy BXOJHOTO CUTHAJIa HA OJIUH TaKT.

BrimomnHseT 3a1ep>kKy BXOAHOTO CUTHAJIa Ha TPU TakTa.

18.KoMOMHAIIMOHHOE YCTPOMCTBO — 3TO MIU(PPOBOE YCTPOUCTBO, KOTOPOE...

Copepixar >JIeMEeHTHI TaMSITH;

@opMUpYyET BBIXOJHOW CHTHAJ, OMPEIEISEMbI TOJbKO 3HAYCHHUSIMU BXOJHBIX MMEPEMEHHBIX CHUT-
HAJIOB;

Conepxut nHGOPMAITMOHHBIN MacCUB JJAaHHBIX.

[TepeBomuT curHam u3 UGPOBOTO BHUIa B AaHAJIOTOBBII

19.YcrpolicTBo nocie10BaTeIbHOCTHOTO THIIA — 3TO YCTPOMCTBO, KOTOPOE

['eHepupyeT BBIXOIHOUN CHUTHAJ, OMPEASTIEMbIii KOMOMHAIIMEH BXOJHBIX CUTHAJIOB B TEKYIIHH U
MPEALIECTBYIOIIUA MOMEHT BPEMEHHU;

DopMHUpYyeT BBIXOJHON CUTHAI IU(PPOBBIX CXEM TOJIBKO OT TEKYIIeil KOMOMHALIMK BXOAHBIX CUTHA-

JIOB;

ConepxuT nHOOPMAITMOHHBI MACCHB JIAHHBIX.

[lepeBomuT curHai u3 LuppoOBOro BUa B aHAJIOTOBBIN

20.Bp16parh KOMOMHAIIMOHHOE YCTPOUCTBO

MynpTHILIEKCOD

Cuerunk

ACHHXPOHHBII TpUITEp

Peructp

21. BeiOparth ycTpoiicTBa MOCIEI0BATEIHHOCTHOTO TUTIA

Tpurrep

HIudpatop

JeMynbTUILIEKCOP

Cymmarop

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

1.Cuctembl cuucieHus.

2.IlepeBon AECATUYHOTO YMCIIA B IBOMYHBIN, BOCBMEPUYHBIH, IIECTHAAIATEPUYHBIN KOA U Ha000-
pOT.

3.bazoBble Jlornyeckue NEeMEHThl (yCIOBHOE rpaduyeckoe oToOpakeHHe W TalOluia MCTUHHO-
CTH).

4.AKCUOMBI,3aKOHBI U TIpaBuiIa byneBoil anredpsi.

5.¥Ynopouenust OyaeBbIX BRIPAKEHUM C TIOMOIIBIO JIOTHUYECKUX MPEeoOpa3oBaHUM.
6.Kapra Kapho.

7.Munumu3zanus OyJaeBbIX BhIpaXKEHUN ¢ TOMOIIBI0 KapThl KapHo.

8.Ilonsarue CAH® (coBepiieHHO# TU3BIOHKTUBHON HOPMAILHOU (POPMBI).
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9 Mynerumiekcop (Buabl, YI'O, Tabmuiia HCTUHHOCTH).

10. AemynpTumiekcop (Buabl, YI'O, Tabimiia MICTUHHOCTH).

11.Mudparop u gemmdparop (Buasi, YI'O, Tabnuia UCTUHHOCTH).

12.Cymmatop (Buabl, YI'O, Tabnuiia MICTHHHOCTH).

13. Beruurarens (Buanl, YI'O, Tabauiia ICTUHHOCTH).

14.1Tucdposoit kommapaTop.

15. Tpurrepsl: acunxpoHHbIi RS-tpurrep, takrupyemsiit RS-tpurrep, D- tpurrep, T-tpurrep, 1K
-tpurrep. YI'O u Tabnuiia u COCTOSTHU.

16. Knaccudukanust cHeTYMKOB.

17. ACHHXpOHHBIN CUETYHK CyMMHpPYIOIUi 1 Berantaroniuii (YI'O u quarpaMmMbl COCTOSTHUT).

18. Peructps! capura u namsatu (YI'O u guarpaMMel COCTOSHUI).

19. YT'O norudeckux 31€MEHTOB U UX TaOJIULbI COCTOSHUH.

20. OcHoBHbIe cxembl ycuineHust Ha OY U ux Ko3(pPpUIueHTHl yCHIeHHs.

14.1.3. 3auér

1. Buasl cucteM CUMCIICHHUS.

2. IlepeBecTH JeCATUYHOE YUCIIO B IBOMYHBIN KO M1 HAOOOPOT.

3.IlepeBecTH 1ECATUYHOE YUCIIO B BOCBMEPUYHBIN KO 1 HA00OPOT.

4.IlepeBecTu 1€CATUYHOE YHMCIIO B IIECTHAALATEPHUYHBIN KO U HA00OPOT.

5. bazoBele noruyeckue snements W, MW, uckmouaroniee MJIW, nuuBepTop u ux TaONULbI UCTUH-
HOCTH.

6. ByneBa anreOpa. AKCHOMBI, 3aKOHBI M TPABUJIA.

7. Ilpumepsl ynpouieHnii OyneBbIX BbIPAKEHHUH € IIOMOIIBIO JJIOTHYECKUX MTPeoOpa3oBaHuil.

8. Kapra KapHo u ee npumeHeHue /i yIpoIlleHuid OyJaeBbIX BbIPaKEHUH.

9. Peanu3oBarh cxeMy MyJbTUILIEKCOpaA X/Y.

10. Peanu3oBath cxeMy JAeMYIbTUILIEKCOpPA X/Y.

11. Peanu3oBath cxemy mudpatopa X/y.

12. PeanuzoBars cxemy aemmdparopa x/y.

13. Haiitu cyMMy ZIByX 4MCEJl C IIOMOIIBIO JBOMYHBIX CYMMaTOPOB.

14. HaiiTu pa3HuIly ABYX YHCEII C TIOMOIIBIO CXEM JIBOMYHOTO BBIYMTAHUS.

15. Peanu3oBarh cxemy 1U(PpPOBOro KoMIaparopa.

16.Acunxponnsiii RS-tpurrep.

17. Taktupyemslii RS-tpurrep.

18. D- tpurrep.

19. T-Tpurrep.

20. IK-tpurrep.

21.Knaccuduxanus CueTUUKOB.

22.AcuHxpoHHBIN cueTynk cymmupyrouuii (YI'O u nuarpaMMbl cOCTOSIHUR).

23. AcuHXpoHHBIH cyeTunk BhrunTaromuid (YI'O u nuarpaMMel COCTOSIHUI).

24. CUHXpOHHBIN CUETUHK.

25. Jlenutenu 4acTOTHI.

26. Peructpsl ciBura BIIpaBso.

27. Peructp casura BIIEBO.

28. Peructp nmamsru.

29.Cxema ycunienust Ha OV - uHBepTUpYIOLIas.

30.Cxema ycunienus Ha OY - HEMHBEPTUPYIOIIIAS.

31.Cxema ycunenus Ha OY - nuddepeHnmaibHas.

14.1.4. Tembl KOHTPOJILHBIX padoT
1. Yroporenue O6yaeBoro BeIpakeHHsI ¢ OMOILBIO JIOTHUECKUX IpeoOpa3oBaHuil. Peanuszanus Oy-
JeBOM (PYHKIIH C TIOMOUIBIO JIOTHYECKUX IIEMEHTOB.
2. CocraBiieHue ¥ MMUHUMU3aLMs OylneBOro BbIpaXKEHUs ¢ MOMOIIbI0 KapThl KapHo. Peanuzauus
OyseBa BbIPaKEHUS C IIOMOILLBIO MYJIBTUILIEKCOPA.
3. Tpurrep acuHXpOHHbIH. Peann3oBats cxeMmy JUIsl HApACTAIOIIEr0 U CHAIAOLIEro cUeTa.
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14.1.5. Tembl 1a00paTOpHBIX padoT
Hccnenoanue nupoBhIX yCTPOMCTB KOMOMHAIIMOHHOTO THIIA.
Hccnenoanue nupoBhIX YCTPONCTB MOCIEI0BATEILHOCTHOTO THIIA.
WccnenoBanne ycunuTennen u npeodpazoBareieii CHTHAIOB Ha OTIEPAIIMOHHBIX YCUITUTEISIX

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLIIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCBMEHHAs
IIPOBEpKa

C napyueHusMu
ciyxa

C napymenussmu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPpOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
OO0IIEeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MIPUDTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJIUJAaM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTcsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCHOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPE/ICTaBIICHUE OTBETOB YCTHO.

[Iponemypa orieHHBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpelycMaTpUBAeT MpeocTaBleHue nHpopmanun B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS H BOCTIPUATHS HHPOPMALINH:

JL1s1 ML ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Aypa OLCHUBAHUS PE3YJIbTATOB 06y‘-IeHI/I$I MOXKET NPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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