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1. Heau 1 3a1a4n 0CBOEHUS TUCHMILINHBI (MOTYJIs1)

Heas nzyyenusi nucuunmimHbl «L{ndpoBbie ycTpoiicTBa 1 MUKPOIIPOIIECCOPHI B KOHCT-
pykuusax 9C» - 0OCBOCHHE CTYJECHTAMHM KOHLENTYalIbHbIX OCHOB, COBPEMEHHBIX IIOJX0J0B U Me-
TOJIMK HCIOJIB30BAHUS HUPPOBBIX YCTPOCTB 1 MukporporeccopoB (LY u MII) B sanexkTpoHHOM
annaparype; (GOpMHpPOBaHHWE NPEACTABICHUH O COBPEMEHHBIX IPOTPAMMHBIX M alllapaTHBIX
KOMIIJIEKCaX, CIIOCOOHBIX aBTOMATHU3MPOBAThH MPOLEAYPHI peanu3aluu (QYHKIUN MPU aaropuT-
MHUYECKOM, (DYHKIIMOHAJIBHO-CTPYKTYPHOM, JOIMYECKOM M CXEMHOM IPOEKTHPOBAHHUM MHUKPO-
IIPOLIECCOPHBIX CUCTEM;

3agauu u3ydYeHUus1 TUCHHUILINHBI:

- 1aTh MH(OPMAIMIO 00 OCHOBHBIX PELICHUSX, UCIOIb3YEMbIX B COBPEMEHHBIX CHCTEMAX
pa3paboTku 1udpoBbix 1 MII ycTpoicTB pa3nuyHOil Ha3HAYECHNUS;

- MO3HAKOMHUTh CTYAECHTOB C NMPHHLUUIAMM pabOThI, XapaKTEPUCTUKAMH U MapaMeTpaMu
1Y u MII 1 ux KOMIIOHEHTOB;

- IIO3HAKOMUTh CTYJECHTOB C COBPEMEHHBIMH METOJAMHU aHAJIN3a U OINPENEICHUS] OCHOB-
HBIX XapakTepUCTUK U napamerpos LY u MII;

- Hay4uTh OpuMeHATh MeToAbl LIY u MII nns pemeHnss mHXKEHEPHBIX 3a7a4d IpU CO3/a-
HUM YCTPOUCTB JEKTPOHUKU U (PYHKIMOHAIBHBIX y3110B BT;

- 1aTh HAaBBIKM OILICHKHU 00JIaCTel MpUMEHEHUS U PeKUMOB 3Kcrutyatanuu 1Y u MIT.

W3ydenune TUCHMIUIMHBI HAIIPABJICHO HA TIOATOTOBKY CIIEIIHATIMCTOB, CIIOCOOHBIX peIIaTh
po0JIeMbl, BOSHUKAIOLIME IIPU SKCIUTyaTalluy U3/IeIUi 3JIeKTPOHHONW TEXHUKH C y4eToM olac-
TH, TUTIOB U 33/1a4 NPO(HeCCHOHATBHON AEATEIbHOCTH B COOTBETCTBHHU C MPO(EeCCHOHATBHBIMU
CTaHIapTAMHU:

—  06.005 «Cneumanuct mo SKCIUTyaTallud paJuO3JEKTPOHHBIX CPEACTB (MHXKEHEep-

AJIEKTPOHMK)», YTBEPKJIEHHBIA MprKa3oM MUHHUCTEpCTBA TpyJa U COLMAIBHOU 3a-
umthl Poccuiickoit @eneparun ot 31 uronst 2019 roga N 540H (3apeructpupoBaH B
Mumnrocte PO 28 aBrycra 2019 rona, peructpanuonssiiit N 55756).

— 40.058 «MHxeHep - TEXHOJIOT MO NPOU3BOACTBY U3IAEIUNA MUKPOIJIEKTPOHUKNY, yT-
BEPKIACHHBIM NPHUKa3oM MUHHUCTEpCTBA TpyJa M COLMAIBHOMN 3amnuThl Poccuiickon
@eneparun ot 03.07.2019 r. Ne 480H (3apeructpupoBaH Munioctom Poccun
29.07.2019 r. Ne 55439).

2. Mecro nucumiuiaabl (MoayJisi) B crpykrype OIIOII BO

Huctumnnuna «L{ugppoBeie ycTpoiicTBa 1 MUKPOIPOLIECCOPBD» OTHOCUTCS K BapHATUBHOU
YacTH JUCHUIUIMH y4eOHOro ruiaHa mo HampasiieHuto noarotoku BO 03.03.03 Pamnodusuka
npodmib: «KoMnbroTepHast 3JeKTPOHUKA U HH()OPMAITMOHHBIE TEXHOJIOT UM

Nzyuenne aucuuruinabl «L{udpoBsie ycTpoiicTBa U MUKPOIIPOLIECCOPBD) ONMUpaeTcs Ha
3HAHUS, YMEHUS U KOMIIETCHLUH, TPUOOpEeTEHHBIE U CPOPMUPOBAHHBIC B PE3YJIbTAaTEe U3YyUEHUS
Moayst «Dusuka» v IucHUIUIMHBL « THOpMamoHHbIE TEXHOIOTHUI.

[Ipu ocBoeHMM AMCHUIUIMHBI OOYYAIOIIMICS CMOXET YacTUYHO NPOJEMOHCTPHPOBATH
cnenytromue 0600meHHbie TpynoBbie GyHKunu (OTD):

— Dkecmryataums paauodieKTPOHHON anmmapatypsl (MpoQecCHOHANbHBIN CTaHIapT
06.005 «CrenuaaucT MO JKCIUTyaTalldd PaJAUOAJIEKTPOHHBIX CPEICTB (MHKEHEP-
ANIEKTPOHHUK)», Ko B, ypoBeHb kBanudukanuu -5);

— Pa3pabGorka eIUHHYHBIX TEXHOJIOTHYECKHX MPOIECCOB M PeKOMEHIalUil 10 ycTpa-
HEHHI0 M NpeAyNpexIeHn0 0paka B NPOM3BOACTBE H3JeJMii MHUKPO3JIeKTPOHUKHU
(npodeccronanbubiil cTanaapt 40.058 «HXKeHED - TEXHOJIOT MO MPOU3BOCTBY U3IEITHI
MUKPORJIEKTPOHHUKIY», KOl B, ypoBeHb KBanupuKanmum -6).

3. TpeGoBaHusi K pe3yJibTaATaM OCBOEHHS COJIeP:KAHUS TUCHUIIUHBI

[Iponiecc mM3yueHns AMCUMIUIMHBI HAmpaBlieH Ha (OpMHpOBaHUE 0OmIenpodeccruoHalb-
Hoi kommereHimu (I1K-1): CrocobeH camMoCTOATENFHO NMPOBOIUTH SKCIEPUMEHTAJIbHBIE HC-
CIICIOBAHUS U MCI0JIb30BaTh— OCHOBHBIC MPHEMbI 00pa00TKH U MPECTABICHUS MOTYyYSHHBIX



naHHbIX. KoJpl 1 HAMMEHOBAHMS UHANKATOPOB JOCTkeHHs kommnereHuuu: [1K-1.2 I1posoaut
BBIOOp HAMJIYUIIETO CIIOCO0a MPOBEACHHUMN IKCIIEPUMEHTATBHBIX— UCCIICOBAaHUH.
B pesynbrate nzydenus aucuurinabl (Moayns) «{udpossie ycTpoiicTBa 1 MUKPOTIPO-

LIECCOPBD» CTYAEHTHI TOJIKH
3HATh:

bI:

OCHOBBI CXEMOTEXHUKH M JIEMEHTHYIO 0a3zy M IM(POBBIX AIEKTPOHHBIX YCTPOMCTB, a
TaK)Ke apXUTEKTYPY, YCIOBHS U CIIOCOOBI MCIOJIB30BaHUS MUKPOIIPOLIECCOPOB U MUKPOIIPOLIEC-

COPHBIX CHCTEM;
YMmerTh:

HCIOJIb30BaTh CTAHAAPTHBIC ITAKCTHI NPUKIIAJAHBIX IMPOrpamMm JIs1 PCIICHUSA IPAaKTUYC-

CKHUX 3a/1a4;

IIPUMEHATH KOMIIBIOTEPHBIE CUCTEMBI U MAKEThI IPUKIAJAHBIX IIPOrPAMM HJI IPOEKTUPO-
BAHMS U MCCIIEIOBAHUS PAAUOTEXHUYECKUX YCTPOUCTB;
IPUMEHATD JIeHCTBYIOIINE CTAaHJAPTHI, OJOKEHHUS U HHCTPYKIMUHU 10 O(hOPMIIEHUIO TeX-

HH‘IGCKOfI I[OKYMGHTaHI/II/I.
Baagers:

MCTOJaMHU pacucTa TUIIOBBIX aHAJIOTOBBIX U I_[I/I(I)pOBBIX YCTpOﬁCTB;
METOAaMU IMOCTPOCHUA PAAUOTCXHUYCCKUX y@[‘pOﬁCTB Ha OCHOBC MUKPOIIPOLECCOPOB U
MHUKPOITPOLCCCOPHBIX CUCTEM.

4. Conep:kanue ¥ CTPYKTYpa JAMCHMILIMHBI (MOIYJIfA)

Conep:kanue AUCHUILIMHBI. B Tabmuie 1 mpuBOAMTCS COACpIKAHUE TUCIMILIHHEI,
CTPYKTYpUpPOBAaHHOE IO paszesiaM, ¢ YKa3aHHEM 0 KaXAOMYy pas3aeny (popMbl TeKyIIero KoH-
Tpods: 3ammra JaboparopHoil padbotsl (JIP), komnokBuym (K), Tectuposanue (T).

Tabauna 1
Koxa xoH-
TPOJIN-

Ne HanmeHnoBanue pyewoii | ®opma
pas- pasena Conep:xanue pasjiena KOMIIe- |TeKyLlero
nen TeHUHH |KOHTPOJIS]
a (nsm ee

YACTH)
1 2 3 4 5
1. |OcHoBbI anre6ps! J10-(OCHOBHBIE aKCUOMBI, TeOpeMBbI U ToxaecTBa anre0-I1K-1 K, T, JIP
MKW U TEOPUU Tepe-|pbl JIOTUKH, IPUHLHKI ABOWCTBeHHOCTU. Oneparus]
KITIOYaTeIbHBIX CyMMa 0 MOJYJIO /Ba M ee cBoiicTBa. OOmacTh
byHKIMi onpezaeneHuss QyHkuuid. TabGnuubl HCTUHHOCTH,
[loJIHOCTBIO M HE IIOJIHOCTBIO OIPEAEICHHBIC
¢bynkuuu. [loaHOCTRIO HeompeneneHHas (QYHKITHUS,
KOHBIOHKTUBHBI U JU3bIOHKTUBHBIE TEPMBL. Mu-
HUMHU3AIUS  TepeKIovaTenbHbiX  QyHkui. OmA
penenenrie MJIH®, MKH® u MH® B 6a3ucax
- HE u WJIM-HE.
2. |ACMHXPOHHBIE TPUT- |ACHHXPOHHBIE NOTEHLIHUAIBHBIE TPUITEPBl THHA R-[TK-1 K, T, JIP
rephbl S, UX cuHTe3 W a”aiuu3. 1aOIW4HBIII METOH OTBI-
CKaHusl (PYHKIMI BO30YXKIACHUSA. ACUHXPOHHBIE 1O~
TEHLUaJbHble TpUITepsl THUHOB D-L u D-L-R ¢
[IPUOPUTETOM BXOJ0B L wiu R u ux cuHre3. Tpur-
repsl Jpia.
3. |Cunxponnsie Tpurre-Cuaxponsslie Tpurrepsl Tanos D, D/R, D/R-S, J-K [IK-1|K, T, JIP
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u T cJIOBECHOE ONHMCaHUE 3aKOHOB (DYHKIHO-
HUPOBAHUS M TaOIMYHOE 33/1aHue WX (QYHKIHH TIe-
ex0/10B. DyHKIMHU BO30YKICHUS TPUTTEPOB.

CraHmapTHble  MHTEA
rpanbHbie cxembl (MC
TTJI u KMOII cepuit
[lpaiiBepsl U mpue-
MOTIEpEATYMKU C OTH
KPBITBIM ~ KOJIJIEKTOPA
HbIM  BBIXOJOM U
TpEMsI  COCTOSIHUSIMU
BbIXO/1a. bydepHbie pe-
TUCTPBl C TPEMs CO-
CTOSIHUSIMU BBIXOJA

Cxembl 0a30BbIX 3JIEMEHTOB HMHTErPalbHBIX CXEM,
BbINOIHsEMBbIX 110 pasnnyHbiM TTJI u KMOII Tex-
HojorusiM. CTaTUyeckue W JWHAMUYECKHE Iapa-
METPBI HHTEIPAJIbHBIX CXEM.

IIK-1

K, T, JIP

MuHUMH3aLUs JTOTU-
YECKUX (GyHKIUH.
Kapts! Kapho.

MunuMuzaus OyneBbIX (QYHKIHMHA C ITOMOIIBIO
kapT Kapno (3-6 nepeMeHHBIX)

IK-1

K, T, JIP

KomOuHamoHHble
1(POBBIE CXEMBI

POB M WX KacKaaupoBaHHe. MyJIbTUIUIEKCOPH U
MYJIBTUILUICEKCOPBI- JIEMYJIBTUIIIEKCOPBI  MYyIbTHII-
JIEKCOpPBI CO CTPOOM- pPOBAaHHUEM U TpPEMsl COCTOS-
HUSIMU BBIXOJIA.

Hasnauyenue nemmgpparopoB u aemyiabTuruiek- co-I1K-1

K, T, JIP

[{udposeie Kommapa-
TOPbl U CXEMBbI CpaB-
HEHUsI YUCEI

[{udpoBbie KOMIAapaTOPbl U CXEMbI CPAaBHEHUS YU-
cesl. ApecHble KOMIIapaTophbl.

[1K-1

K, T, JIP

JlBomuHbIE ©W  ABO-
WYHO-IECATUYHLIE
CUETUYUKHU.

HBOI/I‘{HHG I [IBOMYHO-TECATHYHEIE  CYETYUKH. ACPIHXpOHHbIe
AMITYIbCHRIE CUETYHKH. Cus- XPOHHbIE  CYETUHKH. PeBepCI/IBHbIe
IBOMYHLIE

1 BOMYHO- IECATHYHBIE CUETYUKH

[1K-1

K, T, JIP

[Ipumepsl IpUMEHEHUS
MUHTETPAIBHBIX  CXEM
[pU TPOEKTUPOBAHUU
[M(POBBIX YCTPOKCTB

[IporpamMmMupoBaHue MOJIyJIs IIEpecUeTa JIBOWYHBIX
U JIBOUYHO-JECATUYHBIX CUETYHMKOB. IIporpam-
MHUPOBAaHUE MOJIYJIA II€pecdeTa ¢ IMOMOIIBIO ACHH-
XPOHHOM ¥ CUHXPOHHOW MapauIeJIbHON 3arpy3KH.

IIK-1

K, T, JIF

10.

[{udpo- ananorossie
npeoOpazoBaTEIH.
AHasoro- nuQpoBbe
npeodpazoBaTesu

[{udpo-ananorossie npeodpazoBaTeIn, CTPYKTYpa,
napametrpbl. PesuctuBnas matpuna R-2R. Anaino-
ro-1udpossie npeobpazoBaTenn. AHaNIOro- uugppo-
Bble mpeoOpazoBateny, kiaccupukanus. Ilapan-
nenpHbIe ALLTL. KoHBeliepu3anys BBIOOPOK.

ITK-1

K, T, JIP

11.

ApXHUTEKTypa
MuKkpoOBM

Ob6mas crpykrypHast cxema. lllunbl anpeca, naH-
HbIX U ynpasieHus. [lamare u BY. Onepannsl.
EavHMLIBI U3MEPEHNUs TaMSTH.

[1K-1

K, T, JIP

12.

ApXHUTEKTypa
KpUCTAJIbHBIX
[POIIPOLIECCOPOB

OJJHOA
MUK

CrpykrypHas cxema MII. Peructpsr oOmiero Ha-
3HAYCHMUsI, yKa3aTeIbHbIC, NHJEKCHBIC, CETMEHTHBIC
peructpsl. AJIY. Peructp ¢naros. Odepenp ko-
MaH[. DpdeKTuBHbIE U PU3NUECKHE aapeca.
MynbTUILUIEKCHAS IIMHA aJpeca-JaHHbIX. YIIpaBiie-
HHE MTaMThIO0 U BHEIIHUMU yCTpoHCcTBaMH. [leck-
puntopsl. Opranu3zanus creka. HasHauenue curxa-
JI0B TOTOBHOCTH, 3alIpOCca MPEPBIBAHMN U 3a1poca
npsiMoro goctyma K mamatu. [lluna MultiBus

[1K-1

K, T, JIP

13.

I1K-1

ADPXUTEKTYpa OJTHO-

CrpykTypHas cxeMa MUKpOKOHTpoJsuiepa. Ha3zHau-

K, T, JIP
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KPUCTAJIBHBIX MHUKPO-
KOHTPOJUIEPOB

€HHE ero OCHOBHBIX y3J10B. BHYyTpeHHssI mamsTh 1
Taiimep. Opranu3aiiys BBO/1a-BhIBOJIA.

14.

Pa3paboTka por-
paMMHOro obecreye-
HHUS MUKPOKOHTPOJI-
1epoB

Pa3paboTka MporpaMMHOT0 o0ecre4eHus: MUKpO-
KOHTpOJLIEpOB. IIporpaMmel TECTUPOBAaHUS U UHU-
[AJTN3alM1 MUKPOKOHTPOJIEpoB. [Iporpammsl
yIpaBJIeHUs] BBOJIOM-BBIBOJOM.

[1K-1

K, T, JIP

15.

Cratuueckue ornepa-
TUBHbIE  3alIOMHUHA-
[OIIME  YCTPOMCTBA,
[locTosiHHBIE  3ar0-
MUHAIOIIAE  yCTPOM-
cTBa. QId1II- NaMSATh.

CraTuyeckue onepaTuBHbIE 3alIOMUHAIOIIUE YCT-
potictBa (O3Y). Cratnyeckue U TMHAMUYECKHE
0O3Y. dunamuyeckue napamerpsl O3Y. AnpecHbie
nemudpatops s cenekuuu BUC O3Y. Tlocto-
STHHBIE 3aroMuHarome ycrpoiictea (EPROM).
[Tpuniun padorsr EP ROM. [lunamuueckue napa-
meTpbl EPROM. Haznauenue, npunuun padoTsl 1
npUMeHeHue UIdII-NaMsITH.

[1K-1

K, T, JIP

16.

MeToIb!
BBO/a-BEIBOJIA

Kraccudukanus peructpoB naMsiTd 1 METO/I0B
BBOJA-BbIBO/A. Perncrpsl BBOJa, BBIBO/A, BBOJA-
BBIBOJIA M MEPEKII0YaeMbIe C BBOJIa Ha BbIBOA. Pe-
UCTPBI C 00paTHBIM YT€HHEM. PerucTpsl JaHHBIX,
yIpaBJIeHUS U COCTOSHUS.. Peanuzanus npuopu-
TETHOTO 0OCTYXHBAaHUSI BHEIIHUX YCTPOHCTB 110
MpepbIBaHNI0. BBOA-BBIBO/ 1O MPSAMOMY JOCTYITY
K mamsaTy. HasHaueHue BBOAa-BbIBO/IA IO NIPSIMOMY
OCTYIMYy K MamMsATu. AnmnapaTHoe oOecriedeHne BBO-
1a-BBIBOJIA 10 MPSMOMY JIOCTYIY K MaMSITH.

I1K-1

K, T, JIP

17.

Wutepdeiicupie BUC

[IporpamMMupyeMblii  mapajuienbHbId  HHTEpQeiic
CTpyKTypHast cxema, CUTHaJibl U PeXHUMbI paboThl
napajuiensHoro uHrepdeiica. IlporpamMmmupoBanue
pexxuMoB paboTsl. Onepanyy BBOJa-BbIBOJA U TPO-
rpaMMHpPOBaHUE peXUMOB padoThl. [logkiroueHue
K KOHTPOJUIEPY MOCTOSIHHOTO 3alIOMUHAIOIIETO YCT-
poiicTBa 3HAKOT€HEpaTOpa U 3HAKOCUHTE3UPYIOIIUX
WH/IMKAaTOPOB.  YTpaBJIeHHE BBIBOJOM HH()OP-
Maruu. YTeHHe COCTOSIHUM cyeT4yuKoB. [Iporpam-
MUpPYEMBI KOHTPOJUIED IpepblBa HHUH. 3aJaHUE
cTaTyca ypoBHEH NMpHOpHUTETa. YTIpBIEHUE paboTOM

KOHTPOJIJIEPA MPEPhIBAHUM. .

[IK-1

K, T, JIP

CTpyKTypa AUCHUIIMHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI cocTaBisieT 3 3auetHbie eauauIlpl (108 yaca)

Tabmua 2

TpyaoeMKocTbh, yachl
Buz pabots! 5 Cpe}IIVI€CTp Bcero
OO6mr1ast TpyA0€MKOCTH (B Yacax) 180 180
KonraktHas pabora: 60 60
Jlextmm (J1) 30 30
[Tpaxtuueckue 3ausatus (I13) - -
Cemunapckue 3ausatus (C3) - -
JlaGopaTtopubie paboTsl (JIP) 30 30
CamocrosiTenbHas paboTa, B TOM YMCiIe KOHTaKTHas pabo- 39 39
Ta!




Kypcosas padota (KP) / Kypcosoii mpoexT (KIT) - -

Pacuetno-rpaduueckoe 3ananue (PI'3) - -

Pedepar (P) - -

Occe (D) - -

CaMOCTOSTENbHOE U3YUECHHE Pa3JIEIOB 39 39

Konrtpomsnas padora (K) - -

[TonroroBka n NPOX0XkKAEHNUE TPOMEKYTOUHOM aTTecTaluu 9 9

Bun HpOMe)ICYTO‘IHOﬁ aTTcCTanuu 3a4€T 3a4€T

JIeKIIMOHHbIE 3aHATUA
Tab6mura 3

) Tema

OCHOBBI aJIreOpbl JIOTUKU ¥ TEOPUH MEPEKITI0YATENbHbBIX (QYHKINH.

ACHHXPOHHBIC TPUITEPHI

CHHXpOHHBIE TPUTTEPHI

B W= Z

Crannaprtasie unrerpanshslie cxemsl (MC) TTJI u KMOII cepuii: [paiiBeps! u
PUEMOTIEPEATYMKHU C OTKPBITHIM KOJUIEKTOPHBIM BBIXOAOM M TPEMS COCTOSIHUSIMH BBIXO/1A.
BydepHbie perucTphl ¢ TpeMsi COCTOSHUSIMH BBIX0/1a

Munnmuzaius jorudeckux pynkimii. Kaprer Kapho.

KomOuHarmonHable I(pPOBbIE CXEMBI

[{udpoBbie KOMIApaTOPBI U CXEMbI CPAaBHEHUS YHCET

X

,HBOI/I‘IHBIC U JBOUYHO-JICCATHYHBIC CYUCTUYUKU. P CBCPCUBHBIC IBOMYHBIC U JIBOMYHO-
JCCATHYHBIC CYCTUYUKHU

9. [[Ipumepsl IpUMEHEHHs] HHTETPAIbHBIX CXEM MPHU NPOEKTUPOBAHUH LU(PPOBBIX YCTPONUCTB

10 |[{udpo-ananorossie mpeodpazoBaTesn. AHAIOTO-IU(GPOBBIC TPeoOpa3oBaTen

11 |Apxurekrypa MukpoOBM

12 |ApxuTeKTypa OAHOKPUCTAIbHBIX MUKPOIIPOILIECCOPOB

13 |ApxuTeKTypa 0THOKPHUCTAIbHBIX MUKPOKOHTPOJIJIEPOB

14 |PazpaboTka mporpaMMHOT0 obecredeHus] MUKPOKOHTPOJIJIEPOB

15 |Cratnyeckue ornepaTUBHBIE 3allOMUHAIONINE YCTpoWcTBa. IlOCTOSHHBIE 3amlOMHHAIOIIHE
ycTpoicTea. DIidI-11aMsTh.

16 [Mertoapl BBOJIa-BEIBOIA

17 [Uutepdetricarie BUC

JIEKIIMOHHBIE 3aHATHUSI IpOBOAATCA € UCIIOJIB30BAHUCM KOMIIBKOTCPHBIX Hpe3eHTaLlHI>i B
AyJAUTOPUAX, OCHAILICHHBIX BUACOIIPOCKTOPOM.

IIpakTH4yeckue 3aHATHA (CEMHMHAPBI) HE IIPELYCMOTPEHBI

Tabmma 5

Tema
VccnenoBaHue J0rHyeckux GyHKIUN
MoaenupoBaHUE TPUTTEPOB.
HccnenoBaHue CTaTHYECKUX U JMHAMUYECKUX XapPAKTEPUCTHK
TTJI - UHTErpaJbHBIX CXEM.
Kapter Kapno n nuarpammsl Beitua
MoenupoBaHue KOMOWHAIIMOHHBIX HU(PPOBBIX CXEM
MopennpoBaHue KOMIIApaTOPOB
VccnenoBanue paboTel cymmaropa
MopenupoBaHue reHeparopa Koaa

WA= Z

0NN




JlaGopaTopHbIil MPAKTUKYM SIBJIIETCSI BaXKHBIM 3JIEMEHTOM OOy4€HHUs, T.K. IPUBUBAET Ha-
BBIKM CaMOCTOSITEIBHON pabOThl HA pasTUYHOM JaboparopHOM 000pyAOBaHWU. BeITONHEHHE
nabopaTopHON paboThl MpemycMoTpeHo B mporpammuoM makte ElectronicsWorkbench, mo3Bo-
TSIOMIEH M3y4aTh paboOTy AIEKTPOHHBIX CXEM M MPUOOPETaTh HABBIKM HANAJKH SJICKTPOHHBIX
cpencTB. B xozne npoBeneHus 1ab0paTOPHBIX 3aHATUHN MO0 JUCIHMILTUHE CTYJIEHTHI MOIy4aroT Ha-
BBIKM MMHTALUU PE3YyJIbTATOB M3MEPEHUN, MOJCIMPOBAHUS MPOIECCOB B MPOrPAMMHON Cpelie
Electronics Workbench, a Takke HaBBIKM MaTeMaTHYECKOH OOpaOOTKH MOJTYYEHHBIX pe3yJibTa-
TOB uMuTauu. CTyIEHT JTOJDKEH COCTaBUTH OTYET O BBIMIOJHEHHOW paboTe, comepkamiuii 1aH-
HBIE O EJIU U pe3ysibTaTaX pabOThl: UCXOJIHYIO CXEMY, TaOIHIIbI HCTUHHOCTH aHAJIM3UPYEMBbIX
cxeM. [Ipu cmade otdera CTYIEHT JODKEH MOKA3aTh MOHMMAHUE CYIIHOCTH (PU3UYECKHX sIBIIE-
HUH B MCCIIEOBAaHHBIX MaTepuanax, OObsICHUTDH MOJIyYeHHbIE PE3yJIbTAaThl U CAENATh BHIBOJBI B
OTYETE JOJIKHBI UMETHCS TMCHbMEHHBIE OTBETHI Ha BOTIPOCHI K 3a/1a4aM.

CamocrosiTe/IbHOE H3y4YeHHe Pa3/ies 0B AUCHUIIIMHBI
Tabnuua 6
Ne | Borpocsl, BEIHOCUMBIE Ha CAMOCTOSITEJIBHOE H3YUYEHUE |

1 [IpyHIMIT [BOMCTBEHHOCTM W 3aKOH JBOWCTBEHHOCTU. TeopeMbl pas3ioKeHUs U
CBSI3aHHBIE C HUMHU TOXJecTBa. [lepBUUHbBIE TEPMbI, MUHTEPMBbI, MAKCTEPMbI U UX
cBoiicTBa. CoBepIlIeHHbIE HOpMaJIbHBIE (DOPMBI IpeCTaBICHUs (DYHKIUH.

2 |CkoGounbie (opmbl GyHKIHNA, TOpaaoK (GyHKIuHA u koMOumHarmoHHBIX cxeMm (KC).
Mogenu noruueckux anemeHToB (JID). Ilepexoansie nponeccel B KC. Coctsizanus JIO.
Cunre3 KC, cBOOOIHEIX OT COCTA3aHHI.

3 J{uarpammbl Beitua. MuHUM#3aI11st HETIOTHOCTHIO onpeieneHHbIX GyHKinid. CoBMecTHas
MUHUMH3AIUST HECKOIBKUX (DYHKITUH.

4  |Tpurreppt HImutra TTJI m KMOII cepuii. Ilpumenenus tpurrepoB [lImwurra. WC
MYJbTUBHOPATOPOB M HMX MpUMeHeHHs. MynbTHBHOpaTophl 0e3 mepesamycka U ¢
Hepe3anyCcKoM M CXEMbI Ha MX OCHOBE.

5  [KackagupoBaHHE CYETYMKOB C OPraHU3ALUEN MOCIEN0BATEIbHOIO U LAPAJUIEIbHOIO
[IEpPEHOCOB.

6  MynbTUIUIEKCOPBI M JeMyJbTUIUIEKCOpbl.  CyMMaTopsl W HOJIYCYMMAaTOpBI,
KackanmupoBaHHe CYETYMKOB C OpPraHM3alMel IOCIENOBATEIBHOIO U IapajuIeIbHOIO
epeHocoB. PeBepcUBHBIC ABOMYHBIE U JBOUYHO-JECATUYHBIE CUETYUKU. PeBepcuUBHBIE
CYETUUKHU

7  |[lIporpaMMupoBaHHe MOJIYJIS IEepecyeTa ¢ MOMOIIBI0 cOpoca B HYJIEBOE COCTOSIHUE.
[IpoexkTupoBaHue IenuTeIe YaCTOThI C MEPEKII0OUYaeMbIM KO3()PUIIMEHTOM JI€TICHHUS.

8  |HudpoBbie cuHTE3aTOPHI 4YacTOT. Marpuunbie ImUdpaTopsl KIaBHATYpHl. 3HAKOTeE-
HEpaTopel W WHAMKATOpHbIE ycTpoiictBa. WC ympaBieHuss 7-CErMEHTHBIMH U
MaTpUYHBIMU ~ MHAUMKaTOpaMu. IIpoexkThpoBaHME HHAMKATOPOB C JIHUHAMUYECKUM
YIIPABJICHUEM.

9  |[[IporpamMmupyemble KOHTPOJUIEPHI MPSMOro jaocTyna K namatu. CTpyKTypHas cxema u
Ha3HA4YC€HHE CHUTrHaNoB. [IporpaMMupoBaHuEe KOHTPOJUIEpA MPSIMOTO AOCTyNa K HaMSTH.
3agaHue cTaryca ypoBHeH npuoputeTa. PexumMbl paboTsl KOHTpOIUIEpa MPSIMOTo 10CTYIa
k nmamstu. Kiaccudukanus nocnenoBaTeNbHbIX KaHAJIOB CBSA3H, NMPUHIUI aCUHXPOHHBH
[epefadynd JaHHBIX, CKOPOCTb IIE€PENayd JaHHBIX, MPUHLUI ACUHXPOHHOIO IIpUEMa
naHHbIX. CUTHAIBI yIPaBICHUS] MOJEMOM. YTIPaBJI€HUE JAHHBIMU U PEKUMaMU pabOThI
CBSI3HOTO MHTEpdeiica. ACHHXPOHHBIM U CHHXPOHHBIH PEKUMBI PAOOTHI.
MeTtoauyeckue peKOMeHAAINH 110 CAMOCTOATEIbLHON padoTe CTy/1eHTOB




Lenbto caMOCTOATENBHOM PabOTHI CTYJCHTOB SIBJISETCS OBJIAJeHUE (yHIAMEHTAIbHBIMU
3HAHUSAMH, TPOPECCHOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOGUIIO, OIBITOM
TBOPYECKOH, MCCIIE0BATENBCKOM esTenbHOCTH. CaMocTosTenbHas paboTa CTYJJeHTOB CIIOCO0-
CTBYET Pa3BUTHIO CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPYECKOTO
MOJIX0/1a K PEUICHUIO TPOoOJIeM yueOHOTO B MPO(ECCHOHATBHOTO YPOBHSI.

3agauamu CPC gBASIOTCS: cUCTEMAaTU3aIUs U 3aKPETJICHHE OTYYEHHBIX TEOPETUYECKUX
3HAaHUW U MPAKTUYECKUX YMEHUH CTYIEHTOB; yIiyOJeHHe M pacUIMpeHHe TEOPEeTHYECKHX 3Ha-
HUM; (OpMHpPOBAHME YMEHHI HCIIONB30BaTh HOPMATHUBHYIO, CIPAaBOYHYIO JOKYMEHTAIUIO H
CHELMANIbHYIO JIMTEPaTypy; pa3BUTHE IMO3HABATENbHBIX CIOCOOHOCTEW M AKTHUBHOCTH CTYJIEH-
TOB: TBOPYECKON WHHUIIMATHBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH M OPraHW30BaHHOCTH;
(dbopMUpOBaHHE CAMOCTOATEILHOCTH MBILIUIEHUS, CIIOCOOHOCTENH K CaMOpa3BUTHIO, CAMOCOBEp-
IICHCTBOBAHUIO W CaMOpEaJHM3allM{; Pa3BUTHE MCCIIENOBATEIbCKAX YMEHHI; HCIONIb30BaHUE
MaTepuaia, COOpaHHOTO U MOJYYEHHOTO B XOJ€ CAMOCTOSITENIbHBIX 3aHATHI Ha MPAKTUYECKUX U
71a00paTOPHBIX 3aHATHAX, U 3((HEKTUBHON MOATOTOBKU K 3K3aMEHY.

MeTtoauKka OpraHu3alnuyd CaMOCTOSITENbHON paboThl CTYIAEHTOB 3aBUCUT OT CTPYKTYPBHI,
XapakTepa U 0COOCHHOCTEH M3y4aeMoil JUCHHUIUIMHBI, 00beMa 4acoB Ha €€ M3ydeHHe, BUa 3a-
JaHWH 711 CAMOCTOSTENIbHOM pabOThI CTYI€HTOB, MHAUBUIAYaIbHBIX Ka4YECTB CTYJEHTOB U YCJIO-
BUH y4eOHOH eATeIbHOCTH.

[Tpouecc opranu3anuu caMOCTOSITEIbHOW pabOThl CTYJAEHTOB BKIIIOYAET B CeOsl CIEAYIO-
M€ 3Talbl: MOATOTOBUTEIBHBIN (OMpeieneHne 1eiel, COCTaBIeHHe MPOrpaMMbl, MOJArOTOBKA
METOAMYECKOTO O0eCIeUeHus); OCHOBHOM (peayim3aliusi MporpaMMbl, MCIIOJIb30BAHUE MPHUEMOB
MovcKa MH(POPMaLUH, YCBOSHHsI, IepepadOTKH, HOBOW MH(pOpMaLnH, (PUKCUpPOBaHUE pe3yiIbTa-
TOB, CAaMOOPTaHU3aIMs TIpoliecca padoThl); 3aKITIOYUTENIBHBIN (OIIEeHKAa 3HAYMMOCTH M aHAJIU3 Pe-
3yJIbTAaTOB, UX CHUCTEMaTH3allus, OLEHKa 3(PPEeKTUBHOCTH U MPUEMOB palbOThI, BHIBOJBI O Ha-
MIpaBJICHUSAX ONTHMHU3ALMU M3y4YeHUs Marepuaina). B mpouecce camocTosTeNnbHOM paboThl CTY-
JIEHT MpUOOpeTaeT HaBBIKM CaMOOPIaHU3AIUN, CAMOKOHTPOJIS, CaMOYTIpaBJIeHUs, caMopedIiek-
CUM U CTAHOBUTCS aKTUBHBIM CAMOCTOSITENIbHBIM CYObEKTOM yUeOHOH AeATeIbHOCTH.

CTyneHT OMKEH OCBOMTh MUHUMYM COJIEpYKaHMS, BBIHOCHMBIN Ha CaMOCTOATENIbHYIO
paboTy CTYJIEHTOB IO AAHHOM TUCIUIUIMHE; MNIAHUPOBATh CAMOCTOATEIbHYIO paboTy MO u3yue-
HUIO OTAEJBHBIX TEM IUCIMIUIMHBI, BHIIOIHATH CAMOCTOSATENbHYIO pabOTy M OTYUTHIBATHCS 1O
ee pe3ysbTaram.

CTyneHT MOXeT CBepX MpPEUIOKEHHOI0 MUHHUMYMa 00s3aTelIbHOTO COJEpKaHHUsS CaMmo-
CTOSITENIBHO OTIPEJIEIATh YPOBEHD (TIIyOMHY) MPOpaObOTKHU CoNep KaHUsl MaTepHalia; u3ydaThb J0-
MIOJTHUTENBbHBIE TEMBI M BOIPOCHI JUIsI CAMOCTOATENBHOM MPOPadOTKU; UCIONIb30BaTh ISl CaMo-
CTOSITENIbHOM PabOThI METOAMYECKHUE TOCOOMs, YueOHbIe TTOCOOus, pa3pabOTKU CBEpPX MPEIIo-
KEHHOT'O CIHCKAa PEKOMEHJOBAHHOW JIMTEpaTypbl; UCIOJIH30BATH CAMOKOHTPOJIb PE3yJIbTaTOB
CaMOCTOSITENTFHOM pabOThl B COOTBETCTBUU C METOIAMU BHIOPAHHBIMU CaMOCTOSITENILHO.

CamocrosTenbHas paboTa CTyIEHTOB JTOJDKHA OKa3bIBaTh BaKHOE BIUSHHE HA (popMupo-
BaHUE JIMYHOCTH OYyIyIIEro CrenuaIiucTa, OHa MIIaHUPYETCsl CTYyIEHTOM camocTosTeNnbHo. Kax-
IBIA CTYIEHT CAaMOCTOSITENIFHO ONpEAEIsieT peXUM CBOeH paboThl 1 Mepy TpyAa. OH BBINOIHSAET
BHEAyJIUTOPHYIO pabOTy MO JUYHOMY WHIUBUAYaTbHOMY ILJIaHY, B 3aBUCUMOCTH OT €ro MOJro-
TOBKH, BDEMEHHU U JIPYTUX YCIOBU.

OcHOBHOH (POopMOI CaMOCTOSTENIHPHOM PAOOTHI CTY/IEHTA SBJSETCS M3YyYCHHE, PEKOMEH-
JOBaHHOU JuTeparypsl. Ho as ycnenHoi yueOHOW NesTeIbHOCTH, €€ HHTeHCU(UKAIIH, HE00-
XOJUMO YYMTBHIBaTh ClEAyIOIlINe CyObeKTUBHbIE (DAaKTOPHI: HAIUYUE YMEHUN, HABBIKOB YMCT-
BEHHOT'O TpyJa: yMEeHHE KOHCIIEKTUPOBATh Ha JIEKIMU U MpU paboTe ¢ KHUTOM; BIaJeHHUE JIOTHU-
YeCKUMH OIepalusMH: CpaBHEHHE, aHaJIN3, CUHTE3, 0000LIeHNe, ONpeieIeHne MOHATHH, MpaBu-
Jla CUCTEMAaTH3aIMH U KITaCCU(PHUKAIIIH.

Crneuungurka nmo3HaBaTeIbHBIX NCUXWYECKUX MPOIIECCOB: BHUMAaHHE, NMaMsITh, pedb, Ha-
OJI0AATENbHOCTh, MHTEIJIEKT U MbluieHne. Craboe pa3BUTHE KaXJIOTO U3 HUX CTAaHOBHUTCS
Cepbe3HbIM MpEnsTCTBUEM B yueOe. Pe3ynbpraT olieHHBaeTCs He KOJIMYECTBOM HH(pOpMaIuH, a
Ka4eCTBOM €€ YCBOCHHs, YMEHHEM €€ HCIIOJIb30BaTh U Pa3BUTHEM Y ceOsi CIOCOOHOCTHU K Jallb-
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HeHImeMy caMoCTOsITeIbHOMY 0Opa3oBaHuio. OBlIaIcHUE ONTHMAJIbHBIM CTHJIEM PabOThI, 0Oec-
MEYMBAIOIINM YCIEX B CTPECCOYCTOMYMBOCTH Ha HK3aMEHaX M OCOOEHHOCTHU MOJITOTOBKU K HUM,
YpoBeHb TpeOoBaHMii K cebe, ompenesieMblid CII0KHUBIICHCS CAMOOIICHKOW. AJIeKBaTHAS
OLIGHKA 3HAaHUH, TOCTOMHCTB, HEJIOCTATKOB - Ba)KHASI COCTABJIAIOIIAs CAMOOPTaHU3aIUU YeJloBe-
Ka, 0e3 Hee HEBO3MOXKHA YCHEUIHas padoTa MO YNPaBJICHUIO CBOMM IIOBEJICHHEM, JIEATEIHLHO-
CTbIO. 3HAasi OCHOBHBIE METObl HAYYHOW OpraHMU3alMi YMCTBEHHOIO TpPy/Aa, MOXKHO IMpH Hau-
MCHBIIUX 3aTpaTax BPEMCHH, CPCACTB U TPYIOBLIX yCI/IJII/Iﬁ AOCTHUYb HAWITYYIIHX PE3YJIbTATOB.

5. OueHo4YHbIEe MaTEePHUAJIbI IJIA TEKYLIEr0 U py0e:KHOTr0 KOHTPOJISI yCIIeBAeMOCTH U NPO-
MEKYTOYHOM aTTeCTAMU

@opMBbl KOHTPOJISI TEKYIIUX, IPOMEXYTOUHBIX M UTOTOBBIX 3HAHUM CTYJIEHTOB IO JHC-
[UTUTMHE OMPEIEISIFOTCS B COOTBETCTBUHU € YUEOHBIM TUTaHOM 00pa30BaTeNbHON MPOTpaMMBI U B
COOTBETCTBHUH C JieHcTBYOmMUM [looxkeHnemM o GayTbHO-PEUTHHTOBOM CHCTEME OILICHKH yCIie-
BaeMOoCTH cTyneHToB KBI'Y.

B cemectpe npoBoasaTcs 3 KOJUIOKBHYMa, KOTOPBIE OIEHUBAIOTCS 10 7 0AJJIOB KaXK IbIi.

IIpumepHbIe 3aaHus 1J151 TeKYLIEro KOHTPOJIs (KOJJIOKBHYM) KOHTPOJIUPYEMbIE KOMIIETEH-
nun OIIK-3, ITK-4
IlepBblii KOJIJIOKBHYM
OcHOBBI aNreOphl TOTUKU U TEOPHH MEPEKITI0YATETbHBIX (QYHKITHIMA
MuHUMU3AIUS HECKOJIBKUX (DYHKITUN
OCHOBBI TEOPUH aCUHXPOHHBIX MOTCHIIUATBHBIX U CHHXPOHHBIX aBTOMATOB
ACHHXPOHHBIE TOTEHIMAIbHBIE TPUITEPHI
CHHXpOHHBIE TPUITEPHI
Cranpaptabie unterpaibuble cxemsl (MC) TTJI u KMOII cepuit
Tpurrepst llImutTa. HTErpatbHBIE CXEMBI MYJIBTUBHOPATOPOB M UX TPUMEHEHUS.

i A O St e

)IpaﬁBepLI " IpUueMOonepeaAaT4uKu C OTKPBITBIM KOJUJICKTOPHBIM BBIXOOOM WU TPEMSA COCTOSA-
HUSAMH BbIXOJA.

9. JlemmdpaTophl U AEMYIbTUILIEKCOPBL.
10.MynpTHnIeKcopsl.
1 1.KomMGuHaIMOHHBIE CYMMATOPBI.
12.1Indparopsr.
Bropoii K0JLI0KBHYM
Komnaparops!.
CrBuraromue perucTpsl.
CueTryuku.
[Tpumepsl MPUMEHEHHSI HHTETPATBHBIX CXEM IPH MPOSKTUPOBAHUH U(POBBIX YCTPOUCTB.
[Tpumepbl MPpUMEHEHNS] HHTETPATTBHBIX CXEeM JUIS IPOSKTHPOBAHUS BBOJIA- BEIBOJIA.
[{udpo-anaoroseie mpeobdpazoparenu. AHAIOTO-U(POBBIC TPEOOPA3OBATEIIH.
TpexmmHHas apXuTeKTypa MUKpoOBM.
Apxurektypa ogHOKpucTaabHbIX MII.
ApXUTEKTYpa OJJTHOKpUCTANBHBIX MIT.
10.0Oan0xpucransabie MIT: ®opMaThl KOMaHI.
11.0an0kpucransasie MIT: Anpecanus.
12.0nuo0kpucransusie MIT: ApudmeTnueckuii conpoueccop.

A A

TpeTnii KOJITOKBUYM
1. TIporpammnoe obGecrieueHre MUKPOKOHTPOJLIEPOB.
2. TIpuHUMIHATBHBIE CXEMbI MUKPOKOHTPOJLIEPOB.
3. 3anomuHaIOLIME YCTPOICTBA.

11



Peructpsl namsru.
BBoa-BEIBOI.

Wntepdeiicupie BUC: [1apamiensHbiii naTEpdEiic.

Wntepdeiicapie BUC: [loctyn k namsatu. CBsizHbIe HHTEP(EHUCHI.

[TocnenoBarenbHble HHTEPDENCHI.

4
5
6.
7. WNurepdeiicanie BUC: IIpepoiBanus.
8
9.
|

0. MynbTUIIPOLIECCOPHEIE CHCTEMBI.

KonmokBuyMBI 10 TIIaBHBIM pa3jieiaM Kypca MpU3BaHbl CHCTEMAaTU3UPOBATh, 0000IINUTh
M3y4aeMblil MaTepUall, HO3BOJISIIOT MIPENOIaBATEIO IPOBEPUTH MOJIHOTY 3HAHUH, LIEJIOCTHOCTh
BOCIIPUSITHUS U NPABUIBHOCTh YCBOCHUS Marepuaiia. [[oAroToBka Kk KOJUJIOKBUYMY SIBJISIETCS 3Ta-

IIOM IIOJAI'OTOBKH K 9K3aMCHY.

Kpurepuu oneHuBaHus

JIOITYCKAaeT CYIIECTBEHHBIC
OIMMOKNA B OTBETaX Ha BO-
MPOCHI

KOJIJIOKBHUYMa, J0-
IMyCKa€T HCTOYHOCTHU
B OTBCTC HaA BOIIPOC

rpaMOTHO H  TIO
CYIIECTBY H3JIaraer
ero, IOIycCKas He-
KOTOpBIC HETOYHO-
CTH B OTBETEC Ha
BOIIPOC

O1enka
HEYJIOBJICTBOPHUTEIBHO YIOBJICTBOPUTEIIHEHO XOPOIIIO OTJIMYHO
1 Oamn 3 Oamna 5 OanoB 8 OamioB
Crynent He 3HaeT 3Hauu- | CTyaeHT mnoBepxHO- | CtyneHT  xoporio | CTyeHT B TOJHOM
TEJIHOW YacCTH BOIPOCOB, | CTHO 3HAET BOMPOCHI | 3HAET  MaTepual, | oOObeMe 3HaeT Ma-

Tepuan, rpaMOTHO U
10 CYIIECTBY H31a-
raer ero, He JOIyc-
Kas CYIIECTBEHHBIX
HETOYHOCTEH B OT-
BETE Ha BOIPOC.

O0pa3upbl TecToBBIX 3agaHuil (koHTpoaupyemble komnereHuuu OIIK-3, 11K-4)
1. CaMblif MaJTOMONIHBIN JIOTHYECKUM JIEMEHT

1) U2
2)  DCI
3)  TTI
4)  OTA

2. Bolcokuil Iornyeckuil ypoBeHb HEKOTOpoi cxemsl coctasisieT 0.7 B. /lannas cxema npen-

CTaBJIAET COOOM

3. K remneparypHbIM H3MEHEHHSIM HaU0OJIEe UyBCTBUTEIILHBI CXEMBI

4. CxeMa BBIITOJIHSICT JIOTUYCCKYIO OIICpanuro

5) N2JI-cxemy
6) 3CJI-cxemy
7) TTJI-cxemy
8) NTJI-cxemy
9) MOII-cxemsr
10)  BCJI-cxembr
11)  TTJI-cxemsb
12)  ATJI-cxembl

HU-HE

n

WJIN-HE

nJin
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MeTtoauyeckue peKOMeHAALNHU 110 OATOTOBKe
U NPOXOKAeHHUI0 TECTHPOBAHUS

TecTbl — 3TO BONIPOCHI WM 33/1aHHUs, IPELyCMATPUBAIOLINE KOHKPETHBIN, KpaTKUM, 4eT-
KM OTBET Ha MMEIOIMECS 3TaJOHbI OTBETOB. [Ipu caMocTosATENIbHOI MOATOTOBKE K TECTHPOBA-
HUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHUIO, MPOpadboTaTh MH(GOPMALIMOHHBINA MaTepHall MO JTUCIUILIN-
He. [IpokoHCYIbTHPOBAThCS ¢ MpEenoaBaTeIieM Mo BOMPOCY BHIOOPA yueOHOM IUTEpaTyphl;

0) 4eTKO BBISICHUTH BCE YCJOBHSI TECTUPOBAHUA 3apaHee. 3HAaTh, CKOJIBKO TECTOB OyneT
IIPEJIOKEHO, CKOJIBKO BPEMEHHM OTBOJIUTCS HAa TECTUPOBAHUE, KAKOBA CHCTEMA OLICHKH PE3yJIb-
TaTOB U T.J.

B) IpUCTynas K paboTe ¢ TeCTaMu, BHUMATEJIbHO U /10 KOHIIA TPOYUTATh BOIIPOC U MpPE-
JaraeMble BapuaHThl OTBETOB. BbIOpaTh nMpaBUiIbHBIE OTBETHI (UX MOXET ObITh HECKOJIBKO).

I') B IIpoliecce pelieHus KeaaTeIbHO MPUMEHATh HECKOJIBKO MOIXO0/I0B B PEIICHUH 3a/a-
HUS. OTO MO3BOJSIET MAaKCHUMajbHO TMOKO ONEpUpOBaTh METOJIAaMU PELICHUS, HaXOMAs KaXKIbIi
pa3 oNTHMasbHBIN BapHaHT.

1) HEOOXOAMMO MPETyCMOTPETh BpeMs NIl IPOBEPKU OTBETOB, YTOOBI M30€kKaTh MeXa-
HUYECKUX OIINOOK.

Kpumepuu oyenusanus
Orenka
HEYOBJIETBOPUTEIILHO | YIIOBJIETBOPUTEIHLHO XOPOIIIO OTJINYHO
0 Gannos 3 Ganna 4 Gamna 5 GanoB
Menee 50 % npaBwibHO | 50-70% npaBuiIbHO 71-85% npaswiibHO | 86-100% npaBuiIbHO
BBITIOJIHEHHBIX 33J]JaHUM. | BBITIOJIHEHHBIX 33/1a- | BBINOJHEHHBIX 3a/a- | BBIIIOJIHEHHBIX 3a/a-

6. Ilpome:xxyTouHasi arrecTanusi

(xonTponupyemble komnerenuuu OITK-3, [1K-4)
Bonpocsl K 3k3aMeny

OcHOBBI anredpsl JOTUKU U TEOPUH MEPEKITI0YATEIbHBIX (PYHKIIHHA
MunumMu3aius HeCKOJIbKUX (pyHKINN

OCHOBBI TEOPUU ACUHXPOHHBIX MOTEHIUATBHBIX U CUHXPOHHBIX aBTOMATOB
ACHHXPOHHBIE TTOTEHITUATBHBIE TPUTTEPHI

CUHXpOHHBIEC TPUTTEPHI

Crannaptasie nHTEerpasibHble cxeMbl (MC) TTJI u KMOII cepuii
Tpurrepsr [ImuTra.

WHTerpanbHbie CXeMbl MyJIbTHBHOPATOPOB U UX IIPUMEHCHHS.

e e A

JpaiiBepsl U IPUEMONIEPEIATYUKH C OTKPBITHIM KOJUIEKTOPHBIM BBIXOJIOM U TPEMs CO-
CTOSIHUSIMU BBIXOJ1a

10. Jemmdpatops! 1 1eMyIbTHILIEKCOPEI
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11. MyasTunnekcopst

12. KomOuHaionHsle CyMMaTOphI

13. Ilugpparopsr

14. Komnaparopsr

15. Capuraromue peructpor

16. Cueruuxn

17. TlpuMenenus MHTErpaIBLHBIX CXEM TIPH MPOEKTHPOBAHUM IU(POBBIX YCTPOICTB
1 8. [IpuMepbI IPUMEHEHUS HHTETPAIBHBIX CXEM JUIS IPOEKTHPOBAHKS BBOJIABBLIBO/IA
19. Liudpo-ananorossie npeoGpasoBareu.

20. Aranoro-nudpoBsie mpeobpasoBaTenn

21. Tpexmmunas apxurekrypa MEKpoOBM

22. ApXHMTEKTYpa OJHOKPUCTAIBHBIX MUKPOIPOIIECCOPOB

23. OHOKpHCTATBHBIE MEKPOIIPOIIECCOPHI: POpMaThI KOMaHT

24. O IHOKpHCTAIBLHBIE MUKPOIIPOLIECCOPHL: Apecanust

25. O1HOKpHCTAILHBIE MUKPOIIPOLIECCOPEL: ApH(METHUECKHUI COIPOLIECCOP
26. TIporpamMHOE 0G€eCTIEYEeHHE MUKPOKOHTPOJIIEPOB

27 . TlpvHIMIHATIBHBIE CXEMBI MEKPOKOHTPOJIIEPOB

28. 3anomuHaromme ycrpoicTaa

29. Peructpsl mamsatu

30. Unrepdeiicupie BUC: IMapamienbublii uuTEpdEiic

31. Unrepdeiicubie  BUC: Tlpepnianus

32. Nurepdeiicusie  BUC: Jloctyn k namstu. Cesi3HbIe MHTEP(EHCHI

33. TlocnenoBarenbubie MHTEP(EHCHI

34. MyabsTHIPOIIECCOPHBIE CUCTEMEI

MeToauuecKkue PE€KOMEHIAIUHA IO MMOATOTOBKE K IK3aMEHY

[ToaroToBka CTYAEHTOB K 9K3aMEHY BKIIFOYAET TPU CTAIIHH:

1) camocrosiTenbHast paboTa B TeUeHHE yueOHOTO rojia (cemecTpa);

2) HemocpeICTBeHHAs! MOJTrOTOBKA B JIHH, MPEIIICCTBYIOIINE SK3aMCHY

3) TOArOTOBKA K OTBETY Ha BOMPOCKI, COACPIKAIIUeCcs B OuieTe

OCHOBHBIM HCTOYHHKOM ITOJTOTOBKH K 9K3aMEHY SIBJISICTCS] KOHCTICKT JICKIIUH. YUeOHBIH
MaTepHual B JEKIUH JaeTCs B CUCTEMAaTU3MPOBAHHOM BHJIE€, OCHOBHBIC €T0 IMOJIOKEHHS JEeTaIH-
3upytorcsi. [IpaBHIBHO COCTABICHHBIM KOHCIIEKT JIGKIIUH COJCPKUT TOT ONTHUMAIBHBIA 00beM
nH(pOpPMAaLIMU, HA OCHOBE KOTOPOTO CTYACHT CMOXKET MPEJICTaBUTh ce0e Bech y4eOHBIN MaTepu-
all.

[Ipexne Bcero, ciaeayeT BHUMATENbHO MEPEYUTATh Y4YEOHYIO NMPOrpaMMy M BOIPOCHI,
BBIHOCHMBIC Ha YK3aMEH, YTOOBI BBIICIUTh M3 HUX HAUMEHee 3HaKoMble. Jlanee JMoJnKeH clieso-
BaTh ATall IOBTOPEHHUSI BCETO MPOWeHHOro MaTepuana. Ha aty paboty nemnecoodpa3sHo OTBECTH
OoJbIIy0 YacTh BpeMeHHU. CIeIyroIIuM 3TaroM SBISICTCS CAMOKOHTPOJIb 3HAHHS W3yYEHHOTO
MaTepHala, KOTOPbIi 3aKJII0YaeTcsl B YCTHBIX OTBETAaX HA BOMPOCHI. Te€3UCHI OTBETOB HAa HamOO-
Jiee CIIO’KHBIE BOIPOCHI JKEJIATENILHO 3alKCcaTh, TaK KakK. B MPOIECCE 3alUCH BKIIOYAIOTCS JI0-
TIOJTHUTENIbHBIE MOTOPHBIE PECYPCHI TAMSTH.

J1J1s1 TOATOTOBKH K OTBETaM Ha AK3aMEHAIMOHHBIC BOIIPOCHI CTYICHTHI TOJKHBI UCTIONb-
30BaTh HE TOJBKO KYpC JIEKIUH M OCHOBHYIO JIUTEPATYpy, HO U JOMOJHUTEIBHYIO JUTEPATypy
111 BBIPAOOTKHM YMEHUS 1aBaTh pa3BepPHYTHIC OTBETHI HA IMOCTABJICHHBIC BOTIPOCHI.

[IpemnoxeHHast METOIMKa HEMOCPEICTBEHHOM MOATOTOBKM MOXET OBITh M H3MEHEHA.
Tak, Ui CTYACHTOB, KOTOPBIC CYUTAIOT, YTO OHH YCBOWJIM NMPOTPAMMHBIM MaTepHall B TIOJTHOM
0o0BEME B YBEPEHBI B IPOYHOCTH CBOWX 3HAHHIA, JOCTATOYHO OErJIOr0 MOBTOPEHUS y4eOHOTO Ma-
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tepuana. OCHOBHOE BpEeMsi OHU MOTYT yACTUTh YIIIyOJIEHHOMY U3yYEHHUIO OTACTbHBIX, HanOoIee
CIIO’KHBIX, Pa3/IejiOB U TEM Kypca.

OTBeTHI Ha TEOPETUYECKHE BOMPOCH! JOHKHBI OBITH JaHBI B COOTBETCTBHU C (POPMYJIIH-
POBKO¥ BOIIpOCa M COAEPIKATh HE TOJILKO U3yUCHHBIH TEOPETHYECKUI MaTepuall, HO U COOCTBEH-
HOE TIOHMMaHue MpoOJieMbl. B oTBeTax jKenaTellbHO MPHUBECTH MPUMEPHl PEATH3AMHA TeX WU
WHBIX TU(PPOBBIX YCTPOUCTB.

[ToaroToBky K SK3aMeHy MO JAMCIUILIAHE HEOOXOAUMO HadaTh C MPOPAOOTKH OCHOBHBIX
BOIIPOCOB, CITUCOK KOTOPBIX MPUBEIICH.

st 3TOr0 HEOOXOIUMO MPOYECTh M YSCHHUTH COJCpPKAHUE TEOPETHYECKOrO MaTepuaa
Mo y4eOHUKaM W Y4eOHBIM MOCOOWSM W3 CIMCKA OCHOBHOUM M JOTIOJIHUTEIHHOW JIUTEPATYPHI.
Criucok MOXKeT OBITh JIOTIONHEH W PAaclIMpeH caMuMu cTyaeHTamu. Ocoboe BHUMaHUE TP TIOI-
TOTOBKE K 3K3aMEHy HEOOXOIMMO YAETUTh TEPMHUHOJOTHH, T.K. YCIEIIHOE OBJIaJCHUE JII000I
JTMCHIUIUIMHON TIPEIoiaraeT yCBOCHHE OCHOBHBIX MOHSATHH, X MIPU3HAKOB M OCOOCHHOCTH.

Takum 00pa3om, OATOTOBKA K 3K3aMEHY BKJIIOYAeT B ceOs MpopadOTKy OCHOBHBIX BO-
MPOCOB Kypca; YTEHHWE OCHOBHOHM M JIOTIOJIHUTEIHHOW JMTEPaTyphl IO TeMaM Kypca; Toa0op
MPUMEPOB U3 MPAKTHKH, WILTIOCTPUPYIOMINX TEOPETUISCKUN MaTepHal Kypca; CUCTEMATH3AIUIO
Y KOHKPETH3AIMI0 OCHOBHBIX MOHSTHI; COCTAaBICHHE MPUMEPHOTO TUIaHA OTBETAa Ha DK3aMeHa-
[IMOHHBIE BOTIPOCHI.

B Xoze moaroToBKH K 9K3aMEHY CTYJeHTaM HEeOOXOMMO 00pamiath BHUMaHHE HE TOJIBKO
Ha YPOBEHb 3aIIOMHHAHUS, HO M Ha CTENICHh MOHMMAHUS U3y9aeMbIX BOPOCOB. A 3TO JOCTHra-
€TCsl He TIPOCTBIM 3ayYHMBaHUEM, & YCBOCHHEM MPOYHBIX, CHCTEMAaTU3UPOBAHHBIX 3HAHU, aHAIIU-
TUYEeCKUM MbIieHrneM. Cle10BaTebHO, HEMOCPEACTBEHHAS TIOJTOTOBKA K AK3aMEHY JIOJKHA B
Pa3yMHBIX MPOIOPIUSIX COYETATh M 3alIOMHHAHUE, U TIOHUMaHUE TIPOTPaMMHOT0 MaTepHara.

MOKHO BBIICTTUTH CJICIYIOIINE ACMIEKTHI, IO KOTOPHIM MPEToAaBaTelh OOBIYHO OIICHUBA-
€T OTBET Ha dK3aMEHe: COACPIKATEILHOCTh (YETKOE M JOCTATOYHO TIyOOKOE M3JI0KEHHE BOTIPO-
ca); MOJHOTA U OJTHOBPEMEHHO pa3yMHasi JAKOHUYHOCTh; CTENIEHb UCIOIB30BaHUS U TOHUMAHHUS
HAYYHBIX HCTOYHHKOB; YMEHHE CBS3BIBATH TEOPHIO C MPAKTUKOM, TBOPYECKH TIPUMEHSTH 3HAHUS
K HEOpJIWHAPHBIM CHUTYyAIlMsIM; JIOTUKA U apTyMEHTHUPOBAHHOCTh HM3JI0XKEHHS; TPAMOTHOE KOM-
MEHTHPOBaHUE, TPUBEJICHUE IPUMEPOB, aHAIOTHH; KYJIbTYpa PEUH.

Takum 06pa3zom, TperoaBaTehb OIICHUBAET Ha dK3aMeHe Kak 3HaHUe JaHHOTO MpeaMeTa
(comeprkaHue), Tak U BRIOpAaHHYIO CTYJIEHTOM (OpMY OTBETa.

Pacnpeodenenue 6annoe mexkyuiezo, pyoexcnozo KOHmMpoaa u IK3amena

Ne Oo0masn 1-s1 TOuKa 2-91 TOUKA 3 Touka
cymma
1. | Tekymmii KOHTPOJIb
HOCEIICHUE 3aHsTUN 10 Gai- 3 3 4
JIOB bamna Oamna Oanna
BBIIIOJTHEHHUE U 3aIlUTa 21 7 7 7
71a00paTOPHBIX pabOT oan OayIoB OaIIoB OaytoB
2. | PyGeskHblii KOHTPOJIb
TECTUPOBaHUE 15 Gan- 5 5 5
JIOB 0ajioB 0annoB 0ajioB
KOJUJIOKBUYM 24 8 8 8
Oana 0ajioB 0annoB 0ajioB
HUroro 70 23 23 24
0a10B 0aa 0aJy1a 0aJs1a
3. | DOk3ameHn 30 min — 15, max — 30
0as10B 0aJI0B
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7. MeTogu4eckue MaTepuaJbl, ONpeae/sione Npoueaypbl OHeHMBAHUS 3HAHUH, YMEHH,

HaBBbIKOB M OIIbITA A1€ATECJIBbHOCTH

Tabnuna 6. Pe3ynbrarel 0cBOCHHsI YI4eOHOW AMCITUIUIMHBI, TOJICKAIINE MPOBEPKE

Pesynbrarsr OcHoBHBIE TIOKa3aTeNN OIIEHKH Pe3yJbTaToB o0yue- | Bum omnenou-
oOydeHus HUS HOTO Mare-
(KOMTIETEHITNH) puaia

Crniocoben camocTos- 3HaTh: TPHUHIUI PabOThl YCTPOWCTBa;— MeToAbl H | Koimoksuym
TCJIbHO IPOBOAUTDH CpeacTBa MPOBEACHUSA— JKCIIEPUMCHTAIBHBIX HCCIIE- TecTuposa-
OKCNICPUMCHTAJIbHbIC JOBaHUN, 00OpaOOTKH U OIEHKU TMOTPEITHOCTH pe3yiib- | HUC
HUCCJIEIOBAHUA U UC- TaTOB U3MEPECHUM;
TOJIb30BaTh OCHOBHBIC | VMeTh: HCIONB30BATh CPEACTBA— M3MEpeHHil jis | DBITOTHEHHE
preMbl 00PabOTKI M | kOHTPONS TEXHHYECKOTO COCTOSIHHS MPHOOPOB ek~ | ¥ 3alluTa Jia-
MPEICTABICHAS ONY- | TpoHHOl TeXHHKH; PaGoTaTh C SKCILTyaTALMOHHOH— | OOPATOPHBIX
“ICHHDIX TAHHBIX. JIOKyMEHTalMell 10 TeXHHYecKOMy 00ciyskupanuio | PA0OT
(TIK-1) Kol n Ha- npruOOPOB DIIEKTPOHHOM TEXHUKH.
MMCHOBAHW HHANKA- | Branery: MOHHTOPMHIOM TEXHMYECKOTO— COCTOSHHUS Konnoxsrym
TOPOB AOCTHKCHIA npubopoB IT; »skcmmyartanue npuOOpOB— dJIeK- Boinonuenue
komrerenuuu: [1K- TPOHHOM TEXHHKH. Y 3allNTA JIa-
1.2. TIpoBoauT BBIOOP 00paToOpHBIX
HAWIYYIIEro crocoda pabot
MPOBEJICHUI HKCIIepHU-
MEHTAIIbHBIX UCCIIE]O-
BAHMM.

8. Meroauyeckue peKOMeHAAUMHU 10 00Y4EeHH IO JIMI
€ OrPAHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIHU/I0B

[Ipodeccopcko-nenarornyeckuii COCTaB 3HAKOMHUTCSL C TICHUXOJIOTO-(HU3UOTIOTUUYECKIUMHU
0COOEHHOCTSIMM O0yYaroIuxcs MHBAJIUAOB U JIUI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pPO-
Bbsl, UHIUBUYaJbHBIMU MPOTpaMMaMH peadMINTalui MHBaINAOB (pu Hamuuuu). [Ipu HEoO-
XOAMMOCTH OCYIIECTBIISIETCS IOTIOJIHUTEIbHASL TIOJIePKKa MPENoAaBaHusl, ICUXOJIOTaMH, COLH-
IbHBIMU pa0OTHUKAMH, TIPOIIEIIIMMHU OATOTOBKY aCCUCTEHTAMH.

B cootBeTcTBHM C MeTOAMYECKMMHU peKoMeHAauussMu MunoOpHayku P® (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpeanojaraeTcs HCIOJIb30BaTh COIMATLHO-aKTHBHBIE U ped-
JIEKCUBHBIE METO/Ibl 00YYEHUs, TEXHOJIOIMH COLMOKYJIbTYPHOH peaOuIuTaluy C 1eJbl0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUHU TIOJTHOIICHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C JPYTUMH CTYICH-
TaMH, CO3JJaHUU KOM(OPTHOTO MCUXOJOTHUECKOro KiIMMara B cTyieHueckoi rpymnne. Ilogbop u
pa3paboTka yueOHBIX MaTepUalIoB MPOU3BOJATCS C yUYETOM NPEAOCTaBICHUs MaTepualla B pas-
JUYHBIX (hopMax: ayauagbHOM, BU3YalbHOM, C HCIOJb30BAHUEM CIEIMATIbHBIX TEXHHUUYECKUX
CpeAcTB U HH()OPMAITMOHHBIX CUCTEM.

Mennamarepuainbl Takke clelyeT UCHOJIb30BaTh U aJalTHPOBATh C yUYE€TOM HMHAWBUIY-
QIBHBIX 0COOeHHOCTEeH 00yueHus ymi ¢ OB3.

OcBoenune nucuumiansabl gunamu ¢ OB3 ocylecTBiseTcst ¢ MCMOIb30BaHUEM CPEICTB
o0y4eHHst OOIIero W CIeUaTbHOTO HAa3HAYEHUs (TIEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MaTepHaabHO-TEXHUYECKOe OOecreueHue MpeycMaTpuBaeT MPUCIIOCOOIEHUE ayauTO-
puii k Hyxaam jmi ¢ OB3.

dopma MpoBeAEHUS aTTECTALUU JJIS CTYAECHTOB-UHBAJINAOB YCTAaHABIUBACTCA C yUETOM
WHAWNBUIYAIBHBIX TICUX0pu3ndeckux ocodeHHocrei. st crynentos ¢ OB3 mpexycmaTpuBaet-
csl ocTynHas (opMa MpeJOCTaBIEHUs 3a/laHUil OLIEHOYHBIX CPE/ACTB, a UMEHHO: B MEYaTHOU
WIN 3JEKTPOHHOU (popme (Auist MLl ¢ HApYIICHUSIMH OMOPHO-ABHTaTEIBHOTO ammapara); B Iie-
yaTHOW (opMe WIIM 3JIEKTPOHHOM (hopMe ¢ YBEIMUYEHHBIM LIPUPTOM M KOHTPACTHOCTBIO (IS
JIMII C HAPYIICHUSIMH CITyXa, Peuu, 3pEeHUs ); METOJIOM YTCHHUSI aCCHCTEHTOM 3aJaHus BCIYX (IS
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JIUL] C HApYLIEHUSIMU 3PEHUSA).

CryneHTaM C MHBaJIUIHOCTBIO YBEIUYMBACTCS BPEMs Ha IOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. [IJisl TaKUX CTYJCHTOB MPEAyCMaTPHUBACTCS JOCTyNHas (opMa MpeaocTaB-
JICHUs OTBETOB Ha 3aJ]aHUs, & UMEHHO: MMCbMEHHO Ha Oymare win HaOOpOM OTBETOB HA KOMIIb-
foTepe (A7 I ¢ HapyLICHUSIMH CIIyXa, Peun); BBIOOPOM OTBETa M3 BO3MOXKHBIX BapUAHTOB C
HCIOJIb30BAaHUEM YCIYT aCCUCTEHTa (IS JIUL C HApYLIEHUSIMH OIOPHO-BUTATEILHOIO anmnapa-
Ta); YCTHO (U151 JIML] C HApYLIEHUSMU 3pEHUS, OIIOPHO-/IBUTaTEJILHOTO alIapara).

[Tpu HEoOxoaMMOCTH 7151 00YUAIOMIMXCS ¢ MHBAIMAHOCTHIO NPOIIEypa OLIEHUBAHUS pe-
3yJIbTATOB O0YUYEHHS MOKET IPOBOAUTHCS B HECKOJIBKO JTAIOB.

8. YueOHO-MeTOAMYECKO€E oecliedyeHne JUCIUIIIINHBI

OcHoBHas JuTEpaTypa
1. Mukymma A.B. LudpoBeie ycTpoHCTBa M MHUKpPOIpOLEeCcCOphl: yueOHOoe mnocodue. BXB-
[TetepOypr, 2010. - 832 c. http://rbook.ucoz.ru/ (cBO6OHBIN AOCTYII)
2. babuu H.I1. OcHoBBI 1IM(pOBOIT cXeMOTeXHUKHU: YuebHoe nocodue / badbuu I1., Kykos
N.A. - M.: IMK IlIpecc, 2016 http://www.studentlibrarv.ru /book/ISBN9785941201150.html
3. Hudpossie ycTpoicTBa [DNEeKTpOHHBIH pecype] : yuebHoe mocobme s By3os / [.U. Ily-
XaJIbCKHM, T.A. HoBocemnb1iena. - CIIo. : Ilonurexuuka, 2012. -
http://ww.studentlibrary.ru/booMSBN5732503595.html
4. DneKkTpoHMKa W MHKPOCXEMOTEXHHKa [DIEeKTpOHHBIN pecypc] : yueOHoe, mocobue / C.H.
Umxkwma. - M. : YMIL XT, 2012. - http://ww.stodentlibrary.ru/ book/ISBN9785890356499.html

JonoaHuTeIbHAS JIUTEPATYpPa

1. Besyrmogr JI.A., Kammenko U.B. Lludgpossie ycTpoicTBa M MUKPONPOILIECCOPEL. - M.: deHuKc,
2008. - 469 c. http://rbook.ucoz.ru

2. Hapeiukua A.K. [ludpoBsie ycTpoiicTBa 1 MUKpOIpOIieCcOpsl. - M.: Akagemus, 2006. - 320
c. http://rbook.ucoz.ru/

3. Ilyxambckuii I'. W., HoBocensuesa T. S. Iludpossie ycrpoiicta: YueOHOe mocobue mis
BTy30B. - CII6.: [TonmuTexnuka, 1996. - 885 c.

4. Vrpromos E. I1. [Tudposas cxemorexuuka. - CI16.: BXB - Cankr IletepOypr, 2000. 518 c.

5. Tyxansckwuii I'. U., Hosocenbiesa T. S1. [IpoekTUpoBaH#e AUCKPETHBIX YCTPOMCTB HA MHTE-
rpayibHBIX MUKpocxeMax: CripaBoyHUK. - M.: Paguo u cBs3b, 1990.-304 c.

6. Mukponpoueccopubiii komiuiekt K1810: cTpykTypa, NporpaMMHpOBaHHUE, NPHMEHEHHUE:
CrmpaBounas kuura / 0. M. Kazapunos, B. H. Homokonos, I'. C. [TonknetHo, ®@. B. ®unun-
noB; [lox pen. FO. M. Kazapunogsa. - M.: Beici. mk,, 1990.-269 c.

7. Tpuropses B. JI. ApxurexTypa U NporpaMMHPOBaHUE apu(YMETHUECKOTO COMPOLECCOpPA. -
M.: Dueproaromusaar, 1991. -208 c.

8. Wcnonssosanue Turbo Assembler ipu paspabotke nporpamm / Coct. A. A. Yekartkos. - Ku-
eB: "Jlmanekruka", 1995. - 288 c.

9. Mopc C. I1., Ans6epr [I. JI. Apxurekrypa mukpompoueccopa 80286: Ilep. ¢ anru. - M.: Pa-
MO U cBA3b, 1990. - 304 c.

HNHuTepHeT-pecypcsl

http://lib.kbsu.ru/ - bubanorexa KbI'VY.

http://www.garant.ru/ - CripaBouHasi mpaBoBas cuctema «["apanT».

1
2
3. http://www.consultant.ru/ -CnipaBounas npaBoBas cuctema «Koncynprantllnrocy.
4. http://www.studmedlib.ru - 3bC «KoHcynbTaHT CTyAEHTa»
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5. http://www.ph4s.ru/book_electronika.html - O6pa3zoBatenbubiii mpoekT A.H. Bapru-

Ha
http://www.Russianelectronics.ru -nopran «Bpems 31eKTpOHUKI;

http://www.platan.ru — KaTajgor 3JeKTPOHHbIX KOMIIOHEHTOB;
http://metodist.lbz.ru/iumk/nano/lections.php - BUICOPOIUKH 110 HAHOTEXHOJIOTUU;
http://nano.fcior.edu.ru — kaTagor Hay4HO- 00pa30BaTEIbHBIX PECYPCOB JUIsl HAHOWH-
ITyCTPHH.

10. https://www.sciencedirect.com/ - [TonHoTekcToBast 6a3a naHHbIX ScienceDirect.

A SR

9. IlporpaMMHoOe o0ecriedeHre COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHHKANMOHHBIX
TEeXHOJIOTUH

1. CtyneHTsl uMeroT Jnoctyn depe3 MHTepHET mocTyn K eAuHOMY 00pa3oBaTeIbHOMY
HOpTaJly, TJ€ B OTKPBITOM JIOCTYIE UMEIOTCA PECypCchl y4eOHO-METOAMYECKON JINTepaTyphl, sB-
JsoLMecs pa3padoTkaMu Beaylux By30B Poccun.

2. JIns peUTHHIOBOIO KOHTPOJISI UCIOJB3YETC CUCTEMA KOMIIBIOTEPHOIO TECTUPOBAHUS
Ha 0a3e nporpammHoro obecrnieuenus Moodle.

3. IIpu BBINOJIHEHUH JTAOOPATOPHOIO MPAKTUKYMa CTYAEHTHI B 00s3aTEJILHOM HOPSJIKE
MPOBOAAT 00pabOTKY HKCIEPUMEHTAIbHBIX JAaHHBIX C HPUMEHEHHEM IPOrPaMMHBIX Cpel
Microsoft Exell, MathCad.

4. B pamkax o0ecrieueHus: IPUMEHEHUSI KOMIIBIOTEPHBIX TEXHOJIOTUI B 00pa30BaTeIbHOM
IIPOLIECCE UMEIOTCS CIEUAIN3UPOBAHHBIE KOMIIBIOTEPHBIE KJIACCHI C COBPEMEHHBIM IIPOIpaMM-
HBIM 00€cTeYeHHEM U UMEIOIUM BbIX0]1 B IHTEpHET.

10. MaTrepuajJbHO-TeXHHUYECKOE O0ecTiedeHue TN CIUTIINHbI

[Ipu npoBeneHUN 3aHATUI UCIONB3YETCS ayAUTOPHs, 000OPYJIOBaHHAS MPOECKTOPOM ISt
oToOpakeHus mpeseHTauud. Kpome Toro, npu mnpoBeleHUU JEKUUNA U MPAKTHUECKUX 3aHATHIA
HEO0OXO0 UM KOMITBIOTEp C YCTAHOBJICHHBIM Ha HEM Opay3epoM M MPOrPaMMHBEIM 0OECIIeYeHHEM
JUTsl ieMoHcTpanuu npe3entanuii (Power Point u ap.).

B xone mpoBeneHust 1a00paTOPHBIX 3aHATHH MO JUCHUIUIMHE CTYJCHTHI MOIXYy4aloT Ha-
BBIKM MMHTALMU PE3yJIbTaTOB M3MEPEHUN, MOJECIMPOBAHUS MPOILECCOB B IMPOrpaMMHON cpefe
Electronics Workbench, a Tak ke HaBbIKM MaTeMaTH4eCKO 00pabOTKM MOTYYECHHBIX Pe3yJIbTa-
TOB UMUTaMK. CTyIeHThl UMEIOT JOCTYN K €IMHOMY 00pa30BaTeIbHOMY MOpTaly, I/I€ MOTYT B
OTKPBITOM JOCTYIE IOJIb30BaThCSI pecypcaMu y4eOHO-METOANYECKON JINTepaTyphl, SBISIONIN-
Mucs pazpadorkamu Benyimux BY3o0s PO.

J1s1 peTHHIOBOrO KOHTPOJIS 3HAHUM MCIIOJIb3YETCS CUCTEMAa KOMIIBIOTEPHOIO TECTHPO-
BaHMs Ha caiite open.kbsu.ru Ha 6a3e nmporpammuoro obecrieuenuss Moodle. B maboparopHbix
3aHATUSAX WUCHOJB3yeTCS MPOTPaMMbl CXEMOTEXHHUYECKOTO MojnenupoBaHus Electronic Work-
bench u Micro Cap 8. Ilpu BbImOIHEHUU Ja0OPATOPHOTO MPAKTHKYyMa CTYJCHTHI B 00s3aTeIIb-
HOM TIOPSAJKE MPOBOAAT 00pabOTKY SKCIEPUMEHTAIBHBIX JAaHHBIX C MPUMEHEHHUEM IPOTPaMM-
HbIX cpea Microsoft Exell, MathCad.

IIpyn npoBeneHMM 3aHATHN JIEKIMOHHOIO THUIA, CEMMHAPCKUX 3aHATHH MCIOJIB3YIOTCS
JUIEH3UOHHOE MPOrpaMMHOe 00ecrieueHue:

JIUYEHIUOHHOE RPOZPAMMHOE 0DecneueHue u c60000HO pACNPOCMPAHAEMbLE NPOZPAMMBL:

e Microsoft Office nuuensus: Jlorosop Nel35 ot 22.05.2018, moroop Ne 5n-21100 ot
20.09.2017, ceptudukar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot
29.08.2017, noroBop Ne 18/2016-31603884322 ot 12.08.2016, noroop Ne 4/14-08 ot
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14.08.2015, moroBop Ne 1/01-12 ot 01.12.2014, norosop Ne0331100002314000061-
0003152-01 ot 25.11.2014, morosop Ne0331100002314000077-0003152-01 ot
29.12.2014, norosop Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar
ot 20.04.2009, ceptudukar ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot
14.03.2007;

e apxuBatop 7z, Adobe Acrobat Reader munensus: npegocraBiseTcsi OECIUTATHO HA YCIIO-
BUAX 10 aapecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome nuiieH3usi: mpeaocTaBis-
eTcst 0ecIIaTHO Ha YCJIOBMSIX JIMIIEH3HMOHHBIX COTJIAIIEHUN Ha MporpamMmHoe obecriede-

HHE c OTKPBITHIM WCXOTHBIM KOJIOM o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

a Tak e CBOOOIHO pacIpoCTpaHsIeMbIe IPOTPAMMBbI:

- Academic MarthCAD License - MaTemMaTuueckoe IporpaMMHOE oOecrieueHre, KOTOpOoe
MO3BOJISIET BHIMIOJIHATH, aHAIM3UPOBATh BaKHEHIINE HWHXCHEPHBIC pacueThl M OOMEHUBATHCS
UMU;

- WinZip nns Windows - mporpamm Jjisl CKaTusi U pacliakoBKH (aiiios;

21.]'[5[ CTYACHTOB C OrpaHMYCHHBIMU BO3MOXXHOCTAMHU 3J0POBBA CO3AaHBI CIICIIUAJIBHBIC
YCIIOBHS JJIs1 TIOJTYYEHUS] 00pa30BaHMSI.

B mensx DOCTYHMHOCTH TMOJyY€HHs BBICIIETO O0Opa30BaHUS MO 00pa30BaTEIbHBIM IPO-
rpaMMaM MHBaJIHJAMH M JIUI[AMU C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI YHUBEPCUTETOM
obecreunBacTCs:

IbTEPHATHUBHOMN BepcUel OpHIIMANIBHOTO caiiTa B ceT «IHTepHET» s CTa00BUIAIINX;

NPUCYTCTBHE aCCHCTEHTA, OKA3bIBAIOIIETO 00YYAOMIEMYCsl HEOOXOMMYIO TTOMOIITH;

JUTSL MHBAJIMJIOB U JIUI] C OTPAaHMYCHHBIMHA BO3MOXHOCTSIMHU 3JIOPOBbBS IO CIYXY — JTyOJIn-
pOBaHME BCIyX CIIPaBOYHOM MH(pOpPMAlLMU O paclucaHUM y4eOHBIX 3aHATHI; obecrieueHne Hal-
JISKAIIUMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHUS MH(POPMAIINH;

IJI1 UHBAJIMAOB W JIMI C OIrPaHUYCHHBIMU BO3MOXHOCTAMH 300POBbs, UMCIOIIHUX HaApPy-
IIICHUSI OTIOPHO-JIBUTATEJILHOTO amiapara, CO37aHbl MaTepHabHO-TEXHHUECKUE YCIOBHS 00ec-
MEYMBAIOIINE BO3MOXKHOCTh OECIPENSITCTBEHHOTO JOCTYIa 00yJYaromuxcsi B y4eOHbIE TTOMEIIIe-
HUSI, OOBEKTY MUTAHUS, TYAJICTHBIC M PYTUE TIOMEIICHHS YHUBEPCUTETA, a TAKXKe MPEObIBAHUS B
YKa3aHHBIX MOMEIICHUAX (HaJIM4ie pacHIMPEeHHBIX ABEPHBIX IPOEMOB, MOPYUHEH U IPYTUX MpH-
CIIOCOOJICHMIA).
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