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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
06.03.2015 roma, paccMoTpeHa u omoOpeHa Ha 3acemaHuu Kadeapsl [IpD «  » 20
rojyia, mpoToKoi Ne

Pa3zpaboTunku:
JIOLICHT, KaH/1. TeXH.HayK kKad. [1pD B. M. Caron
npodeccop kad [1p3 H. C. Jlerocraes

3aBeayromumii odecreunBaronieii kad.
[Ip> C. I'. Muxajib4eHKO

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

(O] I1. E. Tposu
OKCIEPTHI:

IIpodeccop kadeapsl MPOMBIIIIICH-
Hot anexkTponuku (I1p2) H. C. Jleroctaes

JloueHT xadeapsl Gpusnueckoil 3ex-
TpoHUKH (D) N. A. Ynucroenosa
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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,
BKJIIOUAsl MTOJrOTOBKY K IIPOLEAYPE 3alUThl U Ipoueaypy 3amuTsel, [Ipegaumnomuas npakruka, [Ipouec-
CBhl MUKPO- U HAHOTE€XHOJIOTUH.

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 14 14
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 ®duszuka + + +

[Tocnenyromuye TUCITUTITUHBI

1 3amuTa BbIMYCKHON KBaTU(UKAIUOHHON
paboThl, BKITIOYAsi TIOATOTOBKY K MPOLEaAype + + + + +
3aIIUTHI U IPOLEAYPY 3aIHUTHI

2 IlpeanumioMHasi IpaKTUKa

3 Hpoueccm MHUKPO- U HAHOTCXHOJIOTUHU

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, pOPMHUPYeMbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX NPH W3yYEHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBlIeHO B Ta0nuue 5.4.
Tabmua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aHA-

THH
§ Bunn! zanstuin
: . ~
o [t
) <
5 y & 8 S DopMBI KOHTPOJIS
s = 5 g Z
g Sy S &)
M =
OIIK-3 + + + + KonTponbhas pabota, OT-
4eT 1o JabopaTopHOM pado-
te, Onpoc Ha 3aHATUSIX, 3a-
qeT, TecT
[K-1 + + + + KonTponbhas pabota, OT-
9eT 110 JJaOopaTopHOit pabo-
te, Onpoc Ha 3aHATHSIX, 3a-
qeT, TecT

6. UnTepakTUBHbIE METO/ABI U (POPMBI OPraHU3ALUH 00yYeHU S
TexHOMIOTMM HHTEPAKTUBHOTO OOYUEHHS IPU pasHbIX pOpMax 3aHATHIl pUBeIeHBI B Tabmuie 6.1.
Ta6mura 6.1 — TexHOIOTHHM HHTEPAKTUBHOTO O00YYEHHS IPU Pa3HbIX (HOpMax 3aHITUI

WNHTepakTruBHBIE HNutepakt
HNHrepakTuBHBIC
Meronbt nabopaTopHbIC 3aHATUSA, | HBHBIC Bcero, u
PaKTUYECKUE 3aHATUSA, U
q JIEKIUH, 9
7 cemecTp
Uccnenosarensckuii 4 2 6
METOJ
Pemienue cutyanimoOHHbBIX 2 2 4
3a1a4
Pabora B xomaHze 2 2
TTonckoBEIiT MeTON 2 2
Hroro 3a cemectp: 6 4 4 14
Hroro 6 4 4 14
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

3 z§
3 =
< 25
]
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
2 ¥
> Sz
(a¥ Q <
= S
7 cemecTp
3 lludpossie Hccnenoanre mudpoBbIX YCTPONCTB KOMOWHAIIN- 4 OIIK-3,
MHUKPOIJIEKTPOHHBIE OHHOTI'O THIIA. IK-1
yCTpOMCTBA Hroro 4
KOMOMHAIIMOHHOT'O THIIA
4 Iludpossie Hccnenoanne mudpoBbIX YCTPONCTB MOCIIEI0BATEb- 4 OIIK-3,
MHUKPO3JIEKTPOHHBIE HOCTHOTI'O THIIA. IK-1
YCTPOKCTBA Hrtoro 4
MIOCJIEJOBATEIIBHOCTHOTO
TUIA
5 OCHOBBI aHAJIOTOBOM UccnenoBanue ycunuteneit u npeodpasoBareseii cur- 4 OIIK-3,
MHUKPOCXEMOTEXHHUKH. HAJIOB Ha ONEPALIMOHHBIX YCHUIIUTEIAX [K-1
Hroro
Hroro 3a cemectp 12
8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeieHo B Tabiure 8.1.
Tabmua 8.1 — HamMmeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMUHAPOB)
A v =
= CIS
3 = 5
g > 5
Ha3Banus paznenos HaumeHoBaHNe IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
& 2, 5
> o =
a e g
= o
7 cemecTp
1 Ilpenmer, nenu u Knaccudukanus, ycnoBHbIe U YCIOBHBIE Tpaduye- 2 OIIK-3,
3a7a4u CKHE 0003HAYCHUSI HHTETPATHHBIX MUKPOCXEM. IK-1
MHUKPOCXEMOTEXHHUKH. Wroro 2
2 MareMaTuieckuii [Ipencrasnenue, npeodpazoBaHUe 1 MUHUMM3ALINS 2 OIIK-3,
anmapar OyneBbIX QYHKIMM ITK-1
MHUKPOCXEMOTEXHUKHU
P [IpencraBnenue, npeodpa3oBaHUE U MUHUMU3ALIUS 2
OysieBbIX (YHKITUH.
Hroro 4
3 Ludpossie AHanu3 u cuHTe3 HUPPOBBIX YCTPOUCTB Ha Oa3e OIIK-3,
MUKPOIEKTPOHHBIE MYJIBTUILIEKCOPOB, JE€MYIBTUILIEKCOPOB, MKdpaTo- [IK-1
ycTpoiicTBa POB U emudpaTopos.
KOMOHMHAITMOHHOTO THII .
OMOMHAIMOHHOTO TUIIA | A g 1yis ot cprprres 1M (POBBIX yCTPOICTB Ha 0a3e CyM- 2
MaToOpOB U IIU(PPOBBIX KOMIIAPATOPOB.
CuHTe3 KOMOMHAIIMOHHBIX IU(PPOBBIX YCTPOMCTB Ha 2

0a3e mMporpaMMHUPYEMBIX JJOTHIECKUX WHTETPATbHBIX
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CXEM.
Hroro

4 Hudpossie AHanm3 U CUHTE3 HUPPOBBIX CUETUYUKOB OIIK-3,

MUKPOSICKTPOHHEIC AHanu3 ¥ CUHTE3 MOCJIEeI0BaTEIbHOCTHBIX IU(PPOBBIX 4 TIR-1

TpoiicTBa .

yeTpouc YCTPOICTB

MOCJIEI0BATEIIbHOCTHOTO

THIIA Hroro 6

5 OcHOBBI aHAJIOTOBOM AHanm3 aHAJIOTOBBIX 3JIEKTPOHHBIX CXEM HAa OCHOBE 4 OIIK-3,

MHUKPOCXEMOTEXHHUKH. OIIEpPaLMOHHBIX YCUIIUTENIEH IK-1
Hroro 4

Hroro 3a cemectp 22

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIIUY TPEICTABIICHBI B

tabnuie 9.1.
muna 9.1 — Bugbsl caMocToOsATEeTbHOU THI, TPYAOEMKOCTb U MHPYEMbIE KOMIICTSHIINN
Tabmmma 9.1 — B CaMOCTOSTEIbHOMN pabo OEMKOC 0 €MBbIE KOMITECTE
3 =
T
Bunapr camocTosTensHOM & > O
Hassanus paznenon = o = DopMbI KOHTPOJIS
paloTEI L s 2
X o =
Y o 2
= iS)
7 cemecTp
1 IIpenmer, nenu u 3agaun | [IpopaboTka JTEKIIMOHHOTO 2 OIIK-3, 3auet, Onpoc Ha 3aHATUAX
MHKPOCXEMOTEXHHUKH. Marepuala IIK-1
Hroro
2 MaremaTuueckuit [ToaroroBka Kk mpakTuue- 4 OIIK-3, |3auger, Onpoc Ha 3aHATHSIX,
armapar CKUM 3aHSTHSIM, CEMUHA- [IK-1 Tect
MHUKPOCXEMOTEXHUKH pam
[TpopaboTka JIEKIIMOHHOTO 2
Marepuaa
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro
3 Hudpossie [TonroToBka k npakTuye- 10 |OIIK-3, |3auer, KonTponbhas pabo-
MUKPO3JICKTPOHHbBIC CKHUM 3aHSATHSIM, CEMHHa- IIK-1 ta, Onpoc Ha 3aHATHSIX,
YCTpOWCTBA pam Otyet no taboparopHon
KOMOMHALIMOHHOTO THIIa TIpopaBoTKa JEKIHOHHOTO 2 pabote, Tect
Marepuaia
[IpopaboTka JIEKIIHOHHOTO 5
Marepuaa
[TpopaboTka TeKIHOHHOTO 2
Marepuaia
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
OdopmieHre OTYETOB IO 6

JabopaTOpHBIM paboTam
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[ToaroroBka K KOHTPOJIb- 6
HBIM paboTam
Hroro 33
4 Iludpossie [ToaroroBka Kk nmpakTu4e- 2 |OIIK-3, |3ayer, KontponbHas pabo-
MHUKPO3JIEKTPOHHbIE CKHM 3aHSATUSAM, CEMHHa- [K-1 ta, Onpoc Ha 3aHATHSIX,
yCTpOMCTBA pam Otyet mo maboparopHOn
MOCEN0BATENBHOCTHOTO | 110 roniea & 11 paKTHHe- 2 pabote, Tect
Tana CKHM 3aHATHSAM, CEMHHA-
pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
[TpopaboTka JIEKITMOHHOTO 4
Marepuaia
OdopmieHre 0TYETOB 10 6
nabopaTOpHBIM paboTam
[ToaroroBka K KOHTPOJIb- 6
HBIM paboTam
Hroro 22
5 OCHOBBI aHAJIOTOBOM [ToaroroBka k mpakTuye- 2 OIIK-3, |3auer, Onpoc Ha 3aHATHSIX,
MHKPOCXEMOTEXHHUKH. CKHUM 3aHATHSIM, CEMHHA- [K-1 Otuer no taboparopHoi
pam pabore, TecT
[TpopaboTka JIEKITMOHHOTO 1
Matepuana
[TpopaboTka JIEKIIMOHHOTO 2
MaTepuana
OdopmiteHre 0TIETOB 1O 4
JabopaTOpHBIM paboTam
Hroro 9
Hroro 3a cemectp 74
Hroro 74
10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA

Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcuManbHBIH MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
3auer 20 20
KonTposasnas padota 10 10 10 30
Onpoc Ha 3aHATUSX 5 5 5 15
OTuet no nmabopaTopHOii 10 15 25
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pabore

Tect 10 10
Hroro makcumyM 3a nepu- 15 25 60 100
on

Hapacraromumm urorom 15 40 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

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

4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OauioB Ha naty KT

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaljIOB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B Ta0IHLe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl 6aJI0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Wrorosas cymma 6aiisos,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTENBHO)

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Jlerocraee H.C. Muxkposnekrponuka: Yueb.mocobue/ H.C. Jlerocrae, K.B.UerBepros -
Tomck: Dmb Kontent, 2013. - 172 ¢.ISBN 978-5-4332-0073-9. (nara obpamienus 03.05.2018) [DnekTpoH-
HBII pecypc] - Pexxum noctyma: http://ie.tusur.ru/docs/Ins/me.rar, nara o6pamenus: 14.05.2018.

12.2. lonotHUTEIbLHAS JTATEPATYpPa
1. EdumoB M.E. OCHOBBI MHKpPOIJICKTPOHHKH: YueOHUK:. 3-e., ctep.- CII6.: MzmatenbcTBO
"Jlanp", 2008.-384 c.: wn.- (YueOuuk ans By3a. CnenmansHas nutepatypa.) ISBN 978-5-8114-0866-5.
(mara obpareHus 23.04.2018) [DnexTpoHHbII pecypc] - Pexum JOCTYyTIa:
https://e.lanbook.com/reader/book/709/#1, nata obpamenus: 14.05.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. JleroctaeB H.C., YerBeproB K.B. MUKpO3JIEKTpOHUKA: METOAUYECKUE YKa3aHHUS IO H3y4de-
HUIO aucuuiuinHbl. — Tomck: @akynbrer qucrannuoHHoro odydenus, TYCYP, 2012. — 86 ¢ : camocT.
paboTa 1o MOAroTOBKE K MPAKT. 3aHATUSAM., KOHTPOJIbHBIM pab0TaM,0Npocy Ha 3aHATUAX. ¢TP.9-79. (mara
oOpareHus 03.05.2018) [D5eKTpOHHBIM pecypc] - Pexxum JOCTYyTIa:
http://www.ie.tusur.ru/docs/Ins/me_mu.rar, nata o6pamenwus: 14.05.2018.
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2. IHapamo A.B. Mukposnekrponuka: Yue6.mocobue / A.B.IllapanoB. —Tomck: Tomck. roc.
YH-T CUCTEM yIIp. U paauodaekTporuku, 2013. — 138 c. -nabd padora "MCCIIEAJOBAHUE ITUD®POBBIX
YCTPOUCTB KOMBHUHAIIMOHHOI'O TUITIA" crp. 110 . (nata o6pamenus 03.05.2018) [Dnexrpon-
HBIHN pecypc] - Pexxum goctyna: http://www.ie.tusur.ru/docs/mel.zip, nata obpamenus: 14.05.2018.

3. IHapano A.B. Mukpoanekrponuka: Yued.nmocobue / A.B.Illapamos. —Tomck: Tomck. roc.
YVH-T CHCTEM ymp. U paauodaekTpoHuku, 2013. — 138 c. - pemenne nmpakTHYECKUX 3a7ad. (ata ooparie-
Hus 03.05.2018) [Dnexkrponnblit pecype] - Pexxum mocryma: http://www.ie.tusur.ru/docs/mel.zip, gara 06-
pamenus: 14.05.2018.

4. IllapanoB A.B. Mukposnektponuka: Yue6.mocobue / A.B.IllapanoB. —Tomck: Tomck. roc.
YH-T CUCTEM yIIp. U paauodaekTporuku, 2013. — 138 c. -nab padora "MCCIIEAJOBAHUE [TUD®POBBIX
YCTPOUCTB TTOCJIEJOBATEJIBHOCTHOI'O THIIA" ctp. 117 . (nara o6pamenus 03.05.2018).
[OnmexkTponHbIii pecypc] - Pexum nmoctyma: http://www.ie.tusur.ru/docs/mel.zip, nata oOpaieHus:
14.05.2018.

5. Jleroctaes H.C., YerBeproB K.B. MUKpO3JIEKTpOHUKA: METOAUYECKUE YKA3aHHUS MO M3y4e-
HUIO quciuinHbel. — ToMck: DakynpTeT quctannuonHoro ooyuenus, TYCVYP, 2012. — 86 ¢ : ma6.pabo-
ta "YCWJINTEJIN 1 [TPEOBPA3OBATEJIN CUT'HAJIOB HA OINTEPALIMOHHBIX YCUJIUTEJIAX."
C.64. (mara oOpamenus  03.05.2018). [OnexktponHblii pecypc] - Pexum  pocryna:
http://www.ie.tusur.ru/docs/Ins/me_mu.rar, nata o6pamenwus: 14.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS /ISl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUEeCKUE MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydarolmuxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI
1. TIIpod. 6a3sr nanHbIX - https://lib.tusur.ru/ru/resursy/bazy-dannyh
2. Ilpod. 6a3za nanHbIX - http://protect.gost.ru/

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JUCIUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne 1JIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEXKYTOYHOU aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTces
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHA Tl
JlaGopaTopusi MUKpPOTIPOLIECCOPHBIX YCTPOMCTB U cucteM / Jlabopatopus I'TIO
yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja0OpaTOpHOrO THUMA, yuyeOHas ayIUTOpUs IJIsi MPOBENCHHS 3aHATUH CEMHHAPCKOTO
THUIIA, IOMEIEHUE AJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT)
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634034, Tomckas ob6macts, T. Tomck, Bepmmnauna ynuna, a. 74, 333 ayn.
Ornucanue UMeIIerocs 000pyIOBaHUS:

- JIaboparopusie MakeTs! (10 mt.);

- Mukpornporeccopubiit Moxyib «SDK-1.1» (8 mt.);
- Ocrnorpadst (12 mr.);

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

- [lepconanbhblii koMmbroTep (12 mt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— ASIMEC

— LTspice 4

PTC Mathcadl13, 14

Windows XP Pro

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne I J1adopaTopHbIX padoT

JlaGopaTopust MUKpOITPOLIECCOPHBIX YCTPOUCTB 1 cucteM / JlTabopatopus ['TIO

yueOHasi ayuTOpusl ISl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpHUs IS TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUIIa, TOMEIEHUE I KypPCOBOTO MTPOSKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX padoT)

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, a. 74, 333 ayn.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- JJabopartopusie makeTs (10 miT.);

- Muxkponpoueccopssiii Mogynb «SDK-1.1» (8 mt.);

- Ocmwmnorpadst (12 mit.);

- I'enepatop curnanos 1'3-54 (2 wr.);

- [lepconanpHbIil KOMTBIOTED (12 TMIT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:
ASIMEC
LTspice 4
PTC Mathcad13, 14
Windows XP Pro

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAaMOCTOSITe IbHON padoThl
st camocTosTeNnbHOM paboThl HCMONB3YIOTCA y4ueOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 aJIpecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTb, T. Tomck, Bepimanna ynuima, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 mwiT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecreunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo obeceueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
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- 7-Zip;
- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

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

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOiaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P TOMOIIH BUACOYBEINIUTENICH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE 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 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3a1aHus

1.lecsTnunoe ymncio 3 nepeBecTH B ABOUYHBIHN KOJI...

00

11

01

10

2. JIBonunoe uncio 111 nepeBectr B AECATUYHOE YHUCIIO. ..

5

9

6

7

3.Jecatuunoe yncio 12 nepeBecTy B MIECTHAAUATEPUUHOE YHUCIIO ...

9

F

C

A

4. Terpana COOEPKMUT...

1 Our

2 Oura

3 6uta

4 buta

5.baurt - aTo rpymnma us...

2-x OuT

3-x Out

6 out

8 our

6.Curnanel A, B,C nmocTynaroT Ha TpU BXO/a COOTBETCTBEHHO JIOTMYECKOro 3emMeHTa «1». Onpe-
JIETITh CUTHAJI Ha BBIXOJE...
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ABC

A+B+C
AB+C
A+ BC

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

OrnpenenuTh CUTHA Ha BBIXOJIE. .

ABD

A+B+D

AB +D

8. KOHBIOHKIUS — 3TO JJOTHYECKOE...
Cnoxenue

YMHOXKEHHE

NuBepcus

Brranranue

9.JIN3BIOHKIIMS - 3TO JIOTHYECKOE...
CrnoxeHue

YMHOXEHHE

Henenue

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

Brei6upaet onun Bxoa n3 N mHGOPMAIIMOHHBIX BXOJOB U TOJIKIIIOYAET €T0 K BBIXOMY IO KOHKPET-

HOMY aJpECHOMY CHUTHAILY;

[ToxxrodaeT YeTHBIC BXOJIBI K BBIXOY;
[ToaxntoyaeT HeYETHBIE BXObI K BBIXOY

11.JleMyJIbTUILIEKCOpP —3TO YCTPOHCTBO, KOTOPOE...

[Moxxmrouaet nH(GOPMALIMOHHBIN BXOJ] K OMPEAEICHHOMY BBIXOIY M3 N BBIXOAOB [0 KOHKPETHOMY

aJIpeCHOMY CHUTHAITY,

HO,Z[KJIIO‘-I&GT BXOJ TOJIBKO K YETHBIM BbIXOJaM,

HOI[KJ'IIO‘IaeT BXO/J] TOJIBKO K HCYCTHBIM BBIXOJaM

12.Mmeetcst mynpTuriekcop 4-1. Ilpu kakom agpecHoM curHaie 3-i MHPOPMAIMOHHBIA BXOJ

MTOJIKJTFOUUTCS K BBIXOTY?

11
10
01
00

13.Mmeetcst nemynbruruiekcop 1-8. IIpu kakom agpecHOM curHasige WHGOPMALUOHHBIA BXOJ MOJ-

KITIOYUTCA K 6-MY BBIXOTY

011
101
101
111

14. BeiOpats OykBeHHOE 0003HAUCHHE MU paTopa

MS
DMS
CD
DC

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

Jlenut yacToTy BXOIHOIO CUTHAJIA;
N3MeHseT aMIIuTyly BXOAHOTO CUTHAa;

Brinmonssaior OICpalurio CABUTa BbIXOAHOTI'O CUT'HAJIa OTHOCHUTCJIILHO BXO/aA.
16.Mmeetrcst acuHxpoHHBIN RS-Tprrrep. YkazaTh 3anpeiieHHoe cCOCTOsIHUE Ha Bxonax R u S...

11
10
01
17.D-tpurrep
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YMeHblIlIaeT nepuoji BXOAHOTO CUTHANA;

YBenuuuBaeT nepuo]] BXOJIHOTO CUTHANA;

BrinonnseT 3a1ep:kKy BXOJHOTO CUTHAJIa HA OJJUH TaKT.

18.KomMOMHAIIMOHHOE YCTPONUCTBO — 3TO MUPPOBOE YCTPOUCTBO, KOTOPOE...

Cogeprkat 3JIeMEHThI TaMSITH;

@opMHUpYET BBIXOIHOM CUTHAJ, OMPEENIIeMbIil TONBKO 3HAYEHUSIMU BXOAHBIX IEPEMEHHBIX CH-
HaJIOB;

Conepxut nH(HOPMAITMOHHBI MACCHB JIAHHBIX.

19.¥YcrpoiicTBO moCie10BaTeIbHOCTHOTO TUIIA — 3TO YCTPOMCTBO, KOTOPOE

['eHepupyeT BBIXOIHOM CHUTHAJ, OMPEASTIEMbIii KOMOMHAIIMEH BXOJHBIX CUTHAJIOB B TEKYIIHH U
MPEALIECTBYIONIUA MOMEHT BPEMEHHU;

@opMHUpYyeT BBIXOJHON CUTHAI IU(PPOBBIX CXEM TOJIBKO OT TEKYIIeil KOMOMHALIMK BXOAHBIX CUTHA-
JIOB;

Conepxut nH(HOPMAITMOHHBI MACCHB JIAHHBIX.

20.Beib6paTh KOMOMHAITMOHHOE YCTPOHCTBO

MynbTUILIEKCOp

Cuerunk

ACHHXPOHHBIW TPUTTEP

Peructp

21. BeiOpath ycTpolcTBa MOCIEA0BATEILHOCTHOTO THITA

Tpurrep

[udparop

JleMyIbTUILIEKCOp

Cymmarop

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

1.CucreMsl cunciieHus.

2.IlepeBoa AECATUYHOTO YKCIIa B JTBOMYHBINA, BOCBMEPHYHBIHN, MIECTHAIIIATCPUYHBIN KOl U HA000-
pOT.

3.ba3oBbIie sorMYecKkue dJIeMEHThI (YCIOBHOE rpadudeckoe OoTOOpakeHHe W TadJiMila UCTUHHO-
CTH).

4.AKCcHOMBIL,3aKOHBI U TipaBuia byneBoil anreOpsi.

5.VupouieHus OyaeBbIX BBIPAXKEHUI ¢ TOMOIIBIO JIOTHYECKUX NTPe0Opa3OBaHU.

6.Kapra Kapno.

7.Munumu3zanus OyJeBbIX BBIPAXKEHUH C MOMOILBIO KapThl KapHo.

8.Ilonsarue CAH® (coBepiieHHOM TU3BIOHKTUBHON HOPMaJIbHOUM (POPMBI).

9 Mymnerumiekcop (Buabl, YI'O, Tabnuia HICTUHHOCTH).

10. demynprunnexcop (Buabl, ¥YI'O, Tabauia HCTUHHOCTH).

11.udparop u aemmdparop (Buasl, YI'O, Tabnuia UCTUHHOCTH).

12.Cymmartop (Buael, YI'O, Tabnuiia HCTUHHOCTH).

13. Boeruutarens (Bunbl, YI'O, Tabnuiia HCTUHHOCTH).

14.11udposoit kommapaTop.

15. Tpurrepsl: acunxpoHHbiii RS-tpurrep, takrupyemsiit RS-tpurrep, D- tpurrep, T-tpurrep, IK
-tpurrep. YI'O u Tabnuua u COCTOSIHUM.

16. Knaccudukanusi cHeTYMKOB.

17. AcuHXpOHHBIN cueTYUK cymMmmupyromuii u Berantaroumii (YI'O u auarpaMMbl COCTOSIHUM).

18. Peructpsl casura u namsat (YI'O u auarpaMmmbl COCTOSIHUI).

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

20. OcHoBHbIe cxembl ycuineHust Ha OY U ux Ko3(pPUUUEeHTHI yCHIeHHS.

14.1.3. 3auér
1. Buasl cucteM cuuciaeHus.
2. IlepeBecTH JeCATUYHOE YMCIIO B IBOMYHBIN KO M HAOOOPOT.
3.IlepeBecTH NECATUYHOE YUCIIO B BOCBMEPHUYHBIN KO 1 HA00OPOT.
4.IlepeBecT AECATHYHOE YUCIIO B IIECTHAIIATEPUIHBIN KO U HA00OPOT.
5. bazoBeie mornueckue anmementsl U, I, ucknrovaromee MJIN, naBepTop 1 uX TaOIMIIBI HCTHH-
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HOCTH.

6. byneBa anreOpa. AKCHOMBI, 3aKOHBI M TTPABHJIA.

7. Ilpumeps! yripouieHuit OyneBbIX BIPAKEHHA C TIOMOIIBIO JJOTHYECKUX MTPeoOpa3oBaHuil.
8. Kapra KapHo u ee mpumeHeHue Jy1sl YIPOIICHUH OylIeBhIX BEIPAKCHHM.
9. Peanu3oBarh cXxeMy MyJbTHILIEKCOpA X/y.

10. Peanu3oBath cxeMy JAeMYJIbTUIIIIEKCOpA X/Y.

11. Peanu3oBats cxemy mudparopa x/y.

12. PeanuzoBars cxemy aemmdparopa x/y.

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

14. HaitTu pa3HHIly IBYX YMCEJ C TOMOIIBIO CXEM JBOMYHOIO BHIYUTAHUSI.
15. PeanuzoBarb cxemy IH(PPOBOro KOMIIApaTopa.

16.Acunxponnbiii RS-tpurrep.

17. Taktupyemsliit RS-tpurrep.

18. D- Tpurrep.

19. T-Tpurrep.

20. IK-tpurrep.

21.Knaccuduxanus CueTUNKOB.

22.AcuHxpoHHbIN cueTyuk cymmupyromuid (YI'O u quarpamMmbl COCTOSIHH).
23. AcuHxpoHHbIH cueTyuK BeuuTaroumii (YI'O u nuarpaMMbl COCTOSIHUI).
24. CUHXpOHHBIN CUETUHK.

25. JleauTenu 4acTOTHI.

26. PerucTpsl ciBUTa BIIPABO.

27. Peructp casura BIIEBO.

28. Peructp mamsru.

29.Cxema ycunenust Ha OV - uHBepTUpYIOLIas.
30.Cxema ycuiienust Ha OY - HEMHBEPTUPYIOIAs.
31.Cxema ycunenus Ha OV - nuddepeHnmaabHas.

14.1.4. Tembl KOHTPOJILHBIX PadoT
1. Yopouenue OyieBOro BbIpaKEHHsI C MIOMOIIbIO JIOTHYECKUX MpeoOpa3oBanuil. Peanuzanus Oy-
JeBOM (PYHKIMH C TIOMOUIbIO JIOTHUYECKUX 3JIEMEHTOB.
2. CocTtaBiieHne U MHUHUMU3aLKs OylIeBOro BhIpaKeHHs ¢ momolbio kapThl KapHo. Peanuzanus
OyreBa BbIpaKEHHSI C TIOMOLIbIO MYJIBTUILIEKCOPA.
3. Tpurrep acuHXpOHHBIN. Peann3oBaTh cxemy JUIs HAPACTAKOLIETO U CIAJAIOIIETO CUETa.

14.1.5. Tembl 1a60paTOpHBIX padoT

HccnenoBanne mu@poBhIX yCTPOHCTB KOMOMHALIMOHHOTO THIIA.

HccnenoBanue nupoBbIX YCTPOHCTB MOCIEI0BATEIbHOCTHOTO THIIA.

HccnenoBanue ycunuTelel U mpeodpa3oBaresieii CHTHAIOB Ha OMEPAIMOHHBIX YCHUITHTEIISX

14.2. Tp660BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU

310POBbSI 1 HHBAJIH/I0B

I[JISI JiI) ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHL KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/111a 14 — I[OHOJIHI/ITGJII)HI)IC MaTepuajibl OLUCHUBAHUA IJId JIUL C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU

300POBbA U UHBAJIWJIOB

Kareropun
oOyJarommxcs

Bu/pl TONOTHUTENBHBIX OIICHOUHBIX
MaTepuaioB

@opMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YEeHUS

C napymeHusMu
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

C HapymieHusiMu
3peHus

Co0GecenoBanue 10 BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs IIPOBEPKA
(MHIMBUAYAIBHO)

C napymeHusMu

Perrenre qucTaHIIMOHHBIX TCCTOB,

HpeI/IMYIJ_[CCTBCHHO JUCTaHIIMOHHBIMHA
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OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCHMEHHBIE
JIBUTATEIIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJIaMH
amnrapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
o0IIeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeTtoau4yeckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHuaiaM JJIsl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jiis M1 ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 111 Takux 00ydaromuxcs mpearycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHNs, 2 IMEHHO:

- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

JI1s1 1ML ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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