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1. LHeau u 321241 OCBOEHUS TMCUMILTHHBI (MOTYJIs1)

Heap nzyuenns qucuumiannbl «L{udppoBbie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI B KOHCT-
pykiusax 9C» - 0CBOEHUE CTYIEHTaMH KOHLENTYaJbHbIX OCHOB, COBPEMEHHBIX MOAXO0/I0B U Me-
TOJUK MCIOJIb30BaHUs IUPPOBBIX YCTPOHCTB B MUKporpoieccopoB (LY u MII) B anekrpoHHO#
anmaparype; (OpMHpPOBaHHME MPEJCTABICHUNA O COBPEMEHHBIX HPOTPAMMHBIX M aIllapaTHBIX
KOMIUIEKCaX, CIOCOOHBIX aBTOMATU3UPOBATh MPOLEIYphl pean3auuu (GyHKIUN MpU alIrOpUT-
MHUYECKOM, (DYHKIIMOHAIBHO-CTPYKTYPHOM, JIOTHYECKOM U CXEMHOM IMPOEKTUPOBAHMUA MHUKPO-
MIPOLIECCOPHBIX CUCTEM;

3agaum u3ydeHus AUCHUIIMHBI:

- 1ath UH(OpPMAaLINIO 00 OCHOBHBIX PELIEHUSX, UCIIOJIb3YEMbIX B COBPEMEHHbBIX CHCTEMAaX
pa3paboTku 1 poBbix 1 MII yCcTpoiCTB pa3nuyHON Ha3HAYCHUS;

- TIO3HAKOMHTbH CTYACHTOB C MPHUHIMIIAMHU paOOThI, XapaKTEePUCTUKAMU U MapamMeTpaMu
1Y u MII 1 ux KOMIIOHEHTOB;

- MIO3HAKOMUTH CTYJIEHTOB C COBPEMEHHBIMH METOJIAMU aHAJIU3a U ONPENEICHUS OCHOB-
HBIX XapakTepucTUK 1 napamerpos LIY n MII;

- HayuuTh npuMeHATh MeTonbl LY u MII qnis pemeHust mHAKEHEpHBIX 3a7a4 MpU CO3/a-
HUM YCTPOUCTB 3JICKTPOHUKH U (PYHKIMOHAIBHBIX y3710B BT;

- 1aTh HaBBIKH OLIEHKU 0o0JacTel MpUMEHEHUS U peKUMOB dkcrutyarauuu LY u MIT.

W3yueHne QUCUUIUIMHBI HAIPABJICHO HA MOATOTOBKY CHEIMAINCTOB, CIOCOOHBIX pelIaTh
MpOoOGJIeMbI, BOSHUKAIOUIHME MTPH SKCILTyaTalluy U3ENIUN JIIEKTPOHHON TEXHUKHU C Y4eTOM olJac-
TH, TUTIOB U 33124 MPO(HEeCCHOHAIBHON JESITETLHOCTH B COOTBETCTBUH € IPOPECCHOHATHHBIMU
CTaHJapTaMM:

—  06.005 «CrnenuanucT Mo 3KCIUTyaTallMd PaJUOdJEKTPOHHBIX CPEICTB (MHKEHEP-

AIEKTPOHUK)», YTBEP)KIEHHBIM NpukazoM MUHUCTEPCTBA TPyJa U COLIMATIBHOM 3a-
muThl Poccuiickoit ®@enepanuu ot 31 utonsa 2019 roga N 540H (3apeructpupoBaH B
Muntocte PO 28 aprycra 2019 roga, peructpaunonusiii N 55756).

—  40.058 «MHxeHep - TEXHOJOT MO MPOU3BOJACTBY U3JEIUI MUKPOIIEKTPOHUKUY, YT-
BEPKACHHBIM IIPUKa30M MUHHUCTEPCTBA TPyJda U COLMAIBHOU 3amuThel Poccuiickon
Oenepanu ot 03.07.2019 1. Ne 480m (3apeructpupoBan Munioctom Poccuu
29.07.2019 r. Ne 55439).

2. MecTo qucuuniunbl (Moay.isi) B crpykrype OIIOII BO
Nzyuenne aucuuruinHbl «LludpoBbie ycTpolcTBA U MHUKPOIPOLIECCOPH» OMUPAETCS Ha
3HAHUS, YMEHUS U KOMIIETEHIIUH, IPUOOPETEHHBIE U CPOPMUPOBAHHBIE B PE3y/IbTaTe U3YyUEHUS
Moty «Du3uKa» U TUCHUILTMHBI « THPOpPMAaLlMOHHBIE TEXHOIOTHI.
[Ipn ocBoeHMM IUCHUIUIMHBI OOYYarOIIMKCA CMOMKET YaCTUYHO MPOJEMOHCTPUPOBATH
crieaytomue o6o61meHHsle TpyaoBbie pyHkun (OTdP):

—  DKcIuyaTaums pajauodieKTPOHHOI annapatypsl (IpodecCuOHANbHBIM CTaHIapT
06.005 «CnenmanucT MO SKCIUTyaTalldd pPaJUO3JEKTPOHHBIX CPEIACTB (MHXKEHep-
ANEKTPOHUK)», Ko B, ypoBeHb kBamudukauuu -5);

— Pa3paldorka eIMHUYHBIX TEXHOJOTHYECKUX NMPOLECCOB M PeKOMEHIaluil Mo ycTpa-
HEHHI0 M NpeAyNnpexIeHnI0 0paka B NMPOU3BOACTBE M3/1eJHH MHKPOYJICKTPOHMKH
(mpodeccuonanpubrii ctanaapt 40.058 «HxeHep - TEXHOJIOT 10 TPOU3BOACTBY U3CITHIA
MHUKPO3JIEKTPOHUKUY, KOJI B, ypoBeHb KBamupuKauu -6).

3. TpeboBaHusA K pe3yJIbTATaAM OCBOEHHSI COEPKAHUS TUCHMUIIINHBI
[Iponece u3ydeHus: TUCUUIUIMHBI HAaNlpaBiieH Ha (OPMHUPOBAHUE HIIEMEHTOB CIIETYIOLINX
komnereHiMii B coorBeTctBUM ¢ PI'OC BO u OIIOII BO no paHHOMY HamnpaBieHUIO
MOJATOTOBKH:

npogeccnonanbubix komnerenuuii (IIK):

— CnocofeH  mpoBOAUTL  TeXHHYECKOe  O0CJHY:KMBaAaHHE  PAJAHO03JIEKTPOHHOI
annaparypsl (IIK-1) (mpodeccuonanpnsiii  crangapt 06.005 «Cnoemuaauct 1o
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DKCIUTyaTallMM  PagUO3IEKTPOHHBIX CpPEACTB (MH)KEHEpP DJEKTPOHUK)», TPYAOBasi
pyuxuus B/01.5 - Texuuueckoe 00CayKUBaHHE PAAMO0ITEKTPOHHON annmaparypbl).
B pesynbrare u3ydenus AucuuruiuHbl (Moayis) «Lludpossie ycTpoiicTBa 1 MUKPOIIPO-
LIECCOPBI» CTYJAEHTHI TOJKHBI:
3HaTh:
OCHOBBI CXEMOTEXHHUKH M 3JIEMEHTHYIO 0a3y U UU(POBBIX 3JIEKTPOHHBIX YCTPOHCTB, a
TaKXKe apXUTEKTYPY, YCIOBUS M CIOCOOBI MCIIOJIB30BAaHHUSI MUKPOIIPOIIECCOPOB U MUKPOIIPOLIEC-
COPHBIX CHCTEM;
Ymersn:
WCIIO0JIb30BaTh CTAHJAPTHBIC AKETHI PUKIIAIHBIX IPOrPAMM JJIsl PEIICHMS IPAKTHYe-
CKHX 3aJ1a4;
MIPUMEHATHh KOMIIBIOTEPHBIE CUCTEMBI U NTAKEThI IPUKJIAJHBIX TPOrpamMM JJIsl IPOEKTUPO-
BAHMS U UCCIIEIOBAHUS PAAMOTEXHUYECKUX YCTPOMCTB;
MIPUMEHSITH JEHCTBYIONIUE CTAHIAPThI, MTOJOKEHHS U HHCTPYKLUUU IO 0OPMIICHUIO TEX-
HHUYECKON JOKYMEHTALIUU.
Baagern:
METOAAaMH PacyeTa TUIIOBBIX AHAIOTOBBIX U IIU(PPOBBIX YCTPOHCTB;
METOJaMH MOCTPOEHUS PATUOTEXHUUYECKUX YCTPOMCTB HA OCHOBE MUKPOIIPOLIECCOPOB U
MHKPOIIPOLIECCOPHBIX CUCTEM.

4. Conep:xkanue ¥ CTPYKTYpa JMCUHHUIJIMHBI (MOIYJIfA)

Coaep:kanue gucHUILIMHBI. B Tabmuue 1 mpuBoautcs coaepikaHue IUCIHUILTAHBL,
CTPYKTYPUPOBaHHOE IO pasjieliaM, C YKa3aHHUEM M0 KaKIOMY paseily (GopMbl TEKYIETO KOH-
TpoJis: 3anuTa Jiaboparopuoi padbotsl (JIP), komnoksuym (K), rectuposanue (T).

Tabmuna 1
Koa xon-
TPOJIHU-

Ne HanmenoBanue pyemoii | dopva
pas- pasnena Coaepsxanue pasgesa KOMIIe- (TEeKYILero
aea TEHIUH |KOHTPOJIs

(nsm ee
YACTH)
1 2 3 4 5
1. |OcHoOBBI anredpsl 10- (OCHOBHBIE aKCHOMBI, TEOPEMBI U TokKAecTBa anred-[1K-1 K, T, JIP
MKW M TEOPUU TIEpe- [Pbl JIOTMKH, MPUHIMI ABOWCTBEHHOCTH. Oneparus
KJIFOYaTEIIbHBIX CyMMa [0 MOJYJIO J1Ba M ee cBoiicTBa. OO6nacTh
byHKIUH onpeaeneHuss QyHkuuid. TaOmuubl HCTUHHOCTH.
[IoMHOCTBIO M HE IIOJHOCTBIO  OIPEIEICHHBIC
¢byakuun. [lomHOCTRIO HEompeaeneHHass QYHKINS,
KOHBIOHKTUBHBI U JIU3BIOHKTUBHBIE TEPMBL. MH-
HUMH3AIUS TepeKIovareabHbiXx  (QyHkmuit. O
peneneane M/IHO®, MKH® u MH® B 6azucax
W- HE u UJIN-HE.
2.  |ACHHXpPOHHBIE TPUI- [ACHUHXPOHHBIE NOTEHUUANbHbIE Tpurrepsl Thma R-I1K-1 K, T, JIP
repbl S, UX CHHTE3 M a”HaiIu3. TaOJWMYHBI METOJ OTHIA
cKaHUs QYHKIUN BO30OYX/IEHUS. ACUHXPOHHBIE T10-
TEHIUadbHble Tpurrepel tUnoB D-L u D-L-R ¢
[IPUOPUTETOM BXO0B L nnu R 1 ux cunres. Tpur-
repbl Opia.
3. |Cunxponnsle Tpurre-| Cuaxponssie Tpurrepsl Tunos D, D/R, D/R-S, J-K [I1K-1 K, T, JIP




3

pBI

1 T cIoBECHOE ONMCaHHUe 3aKOHOB (DYHKIIHO-
HUPOBaHMsI U TAOIMYHOE 3a/laHue UX (PyHKIMH Te-
pexonoB. OYHKIUHU BO30YXIECHUS TPUTTEPOB.

CrangapTHble  WHTe-
rpaibHble cxembl (VC
TTJI u KMOII cepuit
JlpaiiBepsl U IIpHe-
MOTepeaaTyuku C OT
KPbITBIM ~ KOJUIEKTOP
HbIM  BBIXOJIOM W
TpeMsi COCTOSIHUSIMH
BbIx07IA. bydhepHbie pe-

THCTPBI C TPEMs CO-
CTOSIHUSIMH BBIXOJIa

CxeMbl 0a30BBbIX JIEMEHTOB HHTETPAJBbHBIX CXEM,
BbINOJIHAEMBIX 110 pa3zauuHbiM TTJI 1 KMOII Tex-
HostoruaAM. (CraTudeckue M JMHAMHUYECKUE I1apa-
METPBl HHTETPAJIBHBIX CXEM.

[1K-1

K, T, JIP

MuHuMU3aM JIOTH-
JECKUX GbyHKUIUHA.
Kapts! Kapho.

MuHrMu3anus OyaeBbIX QYHKIIUI ¢ TOMOIIBIO
kapT KapHo (3-6 mepeMeHHBIX )

[1K-1

K, T, JIP

KomOuHanoHHbIe
U (POBBIC CXEMBI

Haznauenue nemmdpaTopoB U 1eMYyIbTUIUIEK- COH
POB M HMX KackagupoBaHue. MybTHUIIEKCOPHI H
MYJIbTUIUIEKCOPBI- AeMYIbTUILIEKCOPbl MYyJbTHIIA
JIEKCOPBI CO CTPOOH- pOBAaHHEM M TPEMS COCTOS-
HUSIMU BBIXOJIA.

[1K-1

K, T, JIP

[{udpossie kKommapa-
TOPBI U CXEMBI CPaB-
HCHUA YHNCCJI

[{udpoBbie KOMITAPATOPBI U CXEMBI CPABHEHHS YH-
cenl. AJIpecHble KOMIIapaToOphl.

[1K-1

K, T, JIP

J[BomuHbBIE H  JBO-
WYHO-ICCATUUHBIC
CUYCTYHKHU.

JIBOVIUHBIE VI JIBOMYHO-IECATUYHBIE CUETUVIKIA.
ACVHXPOHHBIE VIMITYJIbCHBIE cYeTdMKy. CrH-
XPpOHHBIe cueTuVKi. PeBepcrBHBIE IBOVYHBIE
VI JIBOMYHO- JIeCATUYHBIE CUeTUVKI

[1K-1

K, T, JIP

[Ipumepsl NIpUMEHEHUS
WHTETPAIBHBIX  CXEM|
[IPU IPOEKTUPOBAHUU
111 (POBBIX YCTPONUCTB

[IporpamMmMupoBaHue MOJIYJIsS II€pecdeTa JBOMYHBIX
U JBOMYHO-JECATUYHBIX CYETYMKOB. IIporpam-
MHUPOBAHHE MOJYJIS IIEPECUYETa C MOMOLIBIO ACHH-
XPOHHOM ¥ CUHXPOHHOM ITapajuIeIbHON 3arpy3KHU.

[1K-1

K, T, JIP

10.

[{udpo- ananorossie
peoOpa3oBaTeH.
AHanoro- 1uQpoBble
peoOpa3oBaTean

[{udpo-ananorossle npeoOpa3oBaTen, CTPYKTYpa,
napameTpsl. PesuctuBHas matpuna R-2R. Anaio-
ro-uudpossle peodbpazoBarenu. AHaIoro- nudpo-
Bble IpeoOpaszoBarenu, kiaccuduxamus. Ilapan-
nenpHble ALTL. KonBeliepusanus BEIOOPOK.

[1K-1

K, T, JIP

11.

ApXUTEKTYypa
MHUKpOOBM

O6mas ctpyktypHas cxema. [lIunsl agpeca, naH-
HbIX U ynpasieHus. [lamsate u BY. Onepanel.
EnuHuib1 nsMepeHus aMsTu.

[1K-1

K, T, JIP

12.

ApXUTEKTypa
KPUCTAIbHBIX
POIIPOLIECCOPOB

OJIHOA
MUK

Crpykrypnas cxema MII. Peructpsr obiiero Ha-
3HAUEHUS, YKa3aTeJIbHbIE, NHACKCHBIE, CCTMEHTHBIE
peructpol. AJIY. Peructp ¢dnaros. Ouepenp ko-
MaH1. D¢ deKkTUBHBIE U (PHU3HYECKHEe aapeca.
MynbTUIUIEKCHAS IIWHA aJipeca-JaHHbIX. Y IIpaBiie-
HUE NIaMATbIO U BHEIIHUMU yCTporcTBamMu. [leck-
puniropsl. Oprannszanus creka. Hasnauenue curna-
J1I0B TOTOBHOCTH, 3aIlpoca IPEphIBAaHUN U 3a11poca
npsiMoro jgocryna k nmamsta. [1luna MultiBus

[1K-1

K, T, JIP

13.

ApXUTEKTYpa OJHO-

CrpykTypHasi cxema MUKpOKOoHTposuiepa. Haznau-

[1K-1

K, T, JIP




1 2 3 4 5
KPUCTAJIbHBIX MUKPO-EHUE €r0 OCHOBHBIX Y3JI0B. BHYTpeHHsIsl maMaTh 1
KOHTPOJLJIEPOB Taiimep. Opranu3zanus BBOJa-BbIBO/IA.
14. |Pa3pabotka npor-Pa3paborka nmporpammuoro obecneuenust mukpo- [[1K-1 K, T, JIP
pammHOro obecriede-KoHTposuiepoB. [IporpaMMbl TeCTUPOBAHUS U UHU-
HUS MUKPOKOHTPOJI- |UAIU3ALUN MUKPOKOHTpoIepoB. IIporpammel
IepoB yIPaBICHUS BBOJIOM-BBIBOJIOM.
15. |Crarnueckue onepa-{Cratuueckue onepaTuBHble 3antoMuHatomue yer-  [[IK-1 K, T, JIP
TUBHBIC  3armoMuHa-poicTBa (O3Y). Crarnueckue U TMHAMHYECKUE
tomue  ycrporctBa O3Y. dunamuueckue napamerpsl O3Y. AnpecHble
[TocTostnabie  3amo-aemmdparopsl s cenekiuu bBUC O3Y. Tlocro-
MUHAIOLIUE YCTpON-sHHbIE 3anioMuHaroue ycrpoiictsa (EPROM).
ctBa. Oidm- namate. ([Ipuaiun padoter EP ROM. Jlnnamudeckue napa-
MeTpel EPROM. Ha3nauenue, npuHIumn padoThl U
MpUMeHEeHHEe (QIAII-NaMSITH.
16. [Metomasl Kiaccudukanus perucTpoB mamMsTH U METOJIOB T1K-1 K, T, JIP
BBO/Ia-BbIBOJIA BBO/Ia-BbIBOJIA. Peructpel BBOJa, BHIBOA, BBOJA-
BBIBOJIa U TMIEPEKIIIOYaeMbl€ C BBOJIa Ha BhIBOJ. Pe-
TUCTPBI ¢ OOPaTHBIM YT€HHEM. PerucTpsl JaHHBIX,
YIpaBJICHUS U COCTOSHUSA.. Peann3anus npuopu-
TETHOTO 0OCITY>KUBaHUS BHEITHUX YCTPOUCTB IO
[pepbIBaHNI0. BBOI-BBIBO/I 11O MPSAMOMY JOCTYITY K
namsTu. HazHaueHnre BBOa-BbIBO/IA IO MIPSIMOMY
JOCTYIY K aMsATU. AnnapaTHoe o0ecrieueHrne BBO-
1a-BBIBOJIA IO MPSMOMY JOCTYITY K aMSITH.
17. |Uurepdeiicasie BUC |[Iporpammupyemsiii  mapamiensHsiii - uaTEpdeiic [1K-1 K, T, JIP
CTpyKTypHasi cXxema, CUTHaJlbl U PEXHMbI paboThl
napajuienbHOro uHTepdeiica. IlporpammupoBanue
pexxuMoB paboTsl. Onepanyy BBOJa-BbIBOJIA U PO
rpaMMHUpPOBAaHUE PEXUMOB padoThl. [loaxnroueHue
K KOHTPOJIJIEPY MOCTOSIHHOTO 3alIOMHUHAIOIIETO YCTH
poiicTBa 3HAKOT€HEpaTOpa M 3HAKOCUHTE3UPYIOLIUX
WHAMKATOPOB. YIIpaBlI€HHE BBIBOJOM  HMH()OP-
Maruu. YTeHWe COCTOSIHUK CcYeTYMKOB. [Iporpam-
MHUPYEMBIM KOHTPOJUIEp MpepbiBa HUHM. 3aJaHue
cTaTyca ypoBHEH mpuOpHUTETa. Y IPBICHUE pabOTON
KOHTpOJIEpa NPEPHIBAaHUIL. .
CTpyKTypa AMCUHIIMHBI
Tabmuma 2
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTaBIIsIeT 3 3aueTHbie equHUIB (108 yaca)
Buz paots! TpynoemMkocTh, 4acsl
7 cemectp Bcero
OO0m1as TpyA0€MKOCTh (B 4acax) 108 108
Konrakrnas pabora: 56 56
Jlexmmm (J1) 28 28
[TpaxTiueckue 3anstus (I13) - -
Cemunapckue 3ansatus (C3) - -
JlaGopaTopusie padoTs (JIP) 28 28
CamocrosTenbHas paboTa, B TOM YHCI€ KOHTaKTHas pabo- 25 25
Ta!




Kypcosas padora (KP) / Kypcosoit mpoekt (KIT) - -

Pacuerno-rpaduueckoe 3aganue (PI'3) - -

Pedepar (P) - -

Occe (I) - -

CaMOCTOSITEIbHOE U3YUYCHUE Pa3JIeNIOB 25 25

KonTponbhas pabota (K) - -

[loaroToBKa U MPOXO0XKACHHUE IPOMEKYTOUHON aTTECTALUU 27 27

BI/I,I[ HpOMe}I(YTO‘IHOI;'I aTTecrTainun 9K3aMCH 9K3aM

CH

JleKIMOHHBIE 3aHATHA
Tabnuua 3

Tema

OCHOBBI areOpsl JIOTUKKA U TEOPUH TTEPEKITIOYATEIBHBIX ()YHKIIUH.

ACHHXPOHHBIE TPUTTEPHI

CHUHXPOHHBIE TPUTTEPHI

B =2

Cranpaptablie uarerpanbable cxeMbl (MC) TTJI u KMOII cepuii: paiiBeps! u
IpUEMOIIEPEeJaTYUKU C OTKPBITHIM KOJUIEKTOPHBIM BBIXO0M U TPEMS COCTOSHUSAMH BBIXO/A.
BbydepHble peructpsel ¢ TpeMs COCTOSHUSMU BbIX0/1a

Munumuzanus gorudeckux ¢pysnkuuil. Kaprer Kapno.

Komb6uHannonHsie 1upoBbIe CXEMBbI

[{udpoBble KOMIApaTOPBI U CXEMbI CPABHEHUS YHCET

el Fal g

I[BOI/I‘-IHI)IC 1 IBOUMYHO-ACCATUYHBIC CUCTUYUKU. PeBepCI/IBHI)Ie JBOUYHBIC 1 IBOUYHO-
JCCATUYHBIC CHCTUYUKHU

[TprMeprl IPUMEHEHMSI UHTETPAIbHBIX CXEM IPU IPOEKTUPOBAHNUU U(PPOBHIX YCTPOUCTB

10

[udpo-ananorossie npeodpazoBaTenu. AHaIOro-uudpoBbie Mpeodpa3oBaTesn

11

ApxuTeKkTypa MUKpoOBM

12

ApXI/ITeKTypa OOTHOKPHUCTAJIbHBIX MUKPOIIPOLIECCOPOB

13

ApPXUTEKTYpa OTHOKPUCTAILHBIX MUKPOKOHTPOJJIEPOB

14

Pa3paboTka nporpaMMHOro o0ecredeHrss MUKpPOKOHTPOJIIIEPOB

15

Crartndeckue ornepaTUBHBIC 3aIIOMUHAIONINE YCTPoicTBa. [l0CTOsSTHHBIE 3aITOMUHAIOIINE
ycTpoicTBa. DidII-1IaMsaTh.

16

MeToabl BBOJA-BEIBOIA

17

Wnrtepdeiicupie BUC

JIeKITMOHHBIE 3aHATHUS MMPOBOIATCA C UCIIOJIb30BAHUEM KOMITBIOTCPHBIX Hpe3eHTaHHﬁ B

AYAUTOPUAX, OCHAICHHBIX BUACOIIPOCKTOPOM.

IIpakTnyeckne 3aHATHA (CEMMHAPBI) HE IPETYCMOTPEHBI

Tabnuua 5
Ne Tema
1  [MccnenoBaHue JTOrMUeCKUX (PYHKIIMIMA
4  MogaenupoBaHHUE TPUTTEPOB.
3 |MccnenoBaHue CTATHYECKUX U JUHAMAYECKHUX XapaKTEPUCTHK

TTJI - uHTErpasbHBIX CXEM.

Kapter KapHo u nuarpammsl Beiiua

MO,Z[CJII/IpOBaHI/IC KOM6I/IHaL[I/IOHHBIX I_II/I(prBLIX CXEM

MO,Z[CJII/IpOBaHI/IC KOMIIapaTopoOB

VccnenoBanue paboThl cyMMaTopa

0| NN |

MozaenupoBaH#e TeHepaTopa Koja




JIaGopaTopHBIii MPAKTUKYM SIBISIETCS BaXKHBIM 3JIEMEHTOM OOYdYeHUs, T.K. IPUBUBAET Ha-
BBIKH CaMOCTOSITEIBHOW pabOThl Ha pa3IMYHOM JabopaTopHOM 00OpynoBaHUH. BrimonHeHne
nabopatopHoii paboThl TpeaycMoTpeHo B mporpammHom nakte ElectronicsWorkbench, mo3Bo-
JSFOIIEH M3y4aTh paboTy AIEKTPOHHBIX CXEM U MPHOOpETaTh HABBIKM HAJAJKU JJIEKTPOHHBIX
cpeacts. B xozne npoBenenus 1ab0paTOPHBIX 3aHATUN MO AUCHUILIMHE CTYIEHTHI MOJy4aroT Ha-
BBIKM MMUTAlMU PE3yJbTaTOB M3MEPEHUIl, MOAEINPOBAHUS MPOIECCOB B MPOTPaMMHOM cpene
Electronics Workbench, a Takxe HaBbIKM MaTeMaTH4eCKOil 0OpaOOTKU MOTYYEHHBIX pe3yJibTa-
ToB MHTAMU. CTyJeHT IOJDKEH COCTaBHTh OTYET O BBHINOJHEHHOW paboTe, colepKaiui J1aH-
HBIC O IIEJM M pe3yibTaTax paboThl: UCXOIHYIO CXeMY, TaOJUIbl HCTHHHOCTH aHAJM3UPYEMBIX
cxeM. Ilpu cmaue oTyeTa CTYAEHT JOJDKEH MOKa3aTh MOHMMAaHME CYIIHOCTH (PU3NYECKUX SIBIIC-
HUH B UCCIICZIOBAaHHBIX MaTepHaiiaX, OOBSICHUTH MOJIyUYECHHBIE PE3YAbTAaThl U C/ENaTh BHIBOABI B
OTYEeTE JOJDKHBI IMEThCS MIMChbMEHHBIE OTBETHI HAa BOIIPOCHI K 33J[a4aM.

CamocTosiTe/IbHOE H3yYeHHe Pa3/iesioB AU CHUIIIMHbI
Tabmnuma 6

\ Ne \ Bomnpocel, BEBIHOCHMBIE HAa CAMOCTOSITENIbHOE U3YYEHUE

1 [IpyHIMI JBOMCTBEHHOCTM M 3aKOH JIBOMCTBEHHOCTH. TeopeMbl pas3loKeHUus U
CBSI3aHHBIE C HUMHU TOXJecTBa. [lepBUUHbIE TEPMbI, MUHTEPMBbI, MAKCTEPMbI U UX
cBoricTBa. CoBepIIeHHbIE HOPMAJIbHBIE (POPMBI TIPEICTABICHUS (PYHKIIUH.

2 |Ckobounbie (opMmbl (GyHKIMH, MOpANOK (yHKImMA ¥ KomMOMHauoHHBIX cxeMm (KC).
Monenu noruueckux sneMmeHntoB (JID). Ilepexoansie mporeccsl B KC. Coctszanus JI3.
Cunte3 KC, cBOOOIHBIX OT COCTSA3aHUM.

3 Jlnarpammbl Beitua. MuHuMU3alys HENOJHOCTBIO onpeesieHHbIX (yHKui. CoBMecTHas
MUHUMM3ALUS HECKOIBKUX (YHKLUH.

4 Tpurreps! HImutra TTJI 1 KMOII cepuii. [Tpumenenus tpurrepos lImutra. UC
MYJIbTUBHOPATOPOB U UX MpUMEHEHUs. MylbTUBUOpaTOphI O€3 mepe3amnycka 1 ¢
[epe3anyckoM M CXEMbI Ha MX OCHOBE.

5  |KackaaupoBaHHE CYETUMKOB C OpraHU3allel MOoCcIeq0BaTeIbHOIO U [IApaJIeIbHOIO
[IEPEHOCOB.

6  |MynpTUIUIEKCOPBI M AeMyidbTUILUIEKCOpbl.  CyMMaTopbl W IMOJIYCyMMAaTOpbI,
KackanupoBaHue CYETUYMKOB C OpraHu3aliedl IOCJIEN0BAaTENbHOIO W INapajuIeIbHOTrO
[IepeHOCOB. PeBEepCUBHBIE IBONYHBIE U IBOUYHO-/IECATUYHbBIE CYETUNKHU. PeBepcuBHbIE
CUETUUKU

7  [IIporpaMmupoBaHHE MOJYJIs IIepecyeTa ¢ MOMOLIbI0 cOpOca B HYJIEBOE COCTOSIHUE.
[IpoexTHpoBaHUE AETUTENEH YaCTOTHI C MEPEKII0YaeMbIM KO (UITUEHTOM JeCHHUS.

8  |HudpoBbie cuHTe3aTOpHl YacTOT. MarpuuHble MmH(paTOpsl KiIaBUATYypbl. 3HAKOTE-
HEpaTopbl W MHIUMKATOpHble ycrpoiicTtBa. WC ympaBieHHMs 7-CErMEHTHBIMU U
MaTpUYHBIMU ~UHAMKaTOpamH. IIpoexkTupoBaHMe MHAMKATOPOB C JIMHAMUYECKHUM|
YIIPaBIECHUEM.

9  [[IporpamMMupyemMble KOHTPOJUIEPHI MPSIMOrO AOCTyna K namsaTu. CTpyKTypHas cxema U
Ha3HaueHWe cUrHaaoB. [IporpaMMupoBaHHMe KOHTpOJUIEpAa MPSIMOrO JOCTYyNa K MaMSTH.
3anaHue cTaryca ypoBHel npuopurteTa. PexxuMbl paboThl KOHTpoOJIIepa MPSIMOTO JOCTYTIA|
Kk mamsaTd. Kiaccudukanms mnocinenoBaTeNbHbIX KaHAJTOB CBSI3U, MPUHIMIT aCUHXPOHHBH
repelayd JITaHHBIX, CKOPOCTb IMepelayd JaHHBIX, MPUHIUI AaCHUHXPOHHOTO IpHEMa)
naHHbIX. CUTHAIIBI YIIPaBJIEHUS MOJAEMOM. YTIpaBJIeHUE TAaHHBIMHU U PEXUMaMU paObOThI
CBSI3HOTO MHTep(derica. ACHHXPOHHBIN U CHHXPOHHBIN pPeXUMBbI PaOOTHI.

MeToan4yeckne peKOMEHIAIUN 10 CAMOCTOATEIbHOI padoTe CTY/1eHTOB




Lenbio caMOCTOSATENBHOM PabOThI CTYJCHTOB SIBJISETCS OBJIaJeHHE (DyHIaMEHTAIbHBIMU
3HAaHUSAMH, TPOPECCHOHANBHBIMA YMEHHUSIMHA M HABBIKAMHU JICATEIILHOCTH 0 MPOQHUIIIO, OIBITOM
TBOPYECKOM, MCCIIE0BATENbCKOM eaTesibHOCTH. CaMoCTosATeNbHAs paboTa CTYyIEHTOB CIOC00-
CTBYET Pa3BUTHIO CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH W OPraHM30BaHHOCTH, TBOPYECKOTO
MOJIX0/1a K PELICHUIO TPo0seM yueOHOro U NpogecCHOHAIbHOIO YPOBHS.

3agauamu CPC sBisitoTcs: cucTeMaTH3alys U 3aKperieHUe MOJIy4eHHbIX TEOPEeTHYECKUX
3HAaHUI M NPAaKTUYECKUX YMEHHMH CTYJIEHTOB; YIiyOJieHHEe U PaCHIMpPEHHE TEOPETUYECKUX 3Ha-
HUH; (OpMHpPOBaHHWE yMEHUH HCIOJIF30BaTh HOPMATHBHYIO, CHPAaBOYHYIO ITOKYMEHTALUIO H
CIELUANIbHYIO JINTEpaTypy; Pa3BUTHE IO3HABATEIbHBIX CHOCOOHOCTEH M AKTMBHOCTHU CTYJEH-
TOB: TBOPYECKOW WHHUIIMATHBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH W OPraHM30BAHHOCTH;
(dbopMHpOBaHHE CaMOCTOSITEIbHOCTH MBIIUICHHSI, CIIOCOOHOCTEH K caMOpa3BUTHIO, CaMOCOBEp-
IICHCTBOBAHUIO W CaMOpEaJH3alllH; pPa3BUTHE HMCCIEIOBATEIbCKUX YMEHUH; HCIIOIb30BaHHE
MaTepuala, COOpaHHOIO U MOJIyYEHHOT'O B X0JI€ CAaMOCTOSATENIbHBIX 3aHATHI Ha MPAKTUYECKUX U
1a00paTOPHBIX 3aHATHIX, U 3()(HEKTUBHON TOJATOTOBKU K 3K3aMEHY.

Metoanka opraHu3anyi CaMOCTOSTENIbHOW pabOThl CTYIEHTOB 3aBUCHT OT CTPYKTYpBHI,
XapakTepa ¥ 0COOCHHOCTEH M3y4aeMOW MUCHMIUIMHBL, 00beMa 4acoB Ha €€ M3y4eHHUe, BUIa 3a-
TAHUN JUI CAMOCTOATENbHOM paboThl CTYAEHTOB, HHIUBUAYAJIbHBIX KAUE€CTB CTYAECHTOB M YCIIO-
BUI yu4eOHOMU AESITEIbHOCTH.

IIponiecc opranu3anuy caMOCTOSATENILHOW PabOThl CTY/IEHTOB BKIIIOYAET B ce0sl Cleayro-
[IMe ATaIlbl: MOJATOTOBUTENBHBINA (ONpEeAeTIeHnEe IIeNIei, COCTaBIEHHE MPOrpaMMBbI, MOJTOTOBKA
METOAMYECKOro o0ecreyeHts); OCHOBHOM (peanu3anus NporpaMMbl, MCIOJIb30BaHUE MPUEMOB
MoucKa MHPOPMAIIUK, YCBOCHHUS, IepepaboTKu, HOBOM nH(popMarmu, GUKCHPOBAHUE PE3yJIbTa-
TOB, CAaMOOPraHM3alLKs [polecca padoThl); 3aKIOYUTENbHBIN (OLIEHKAa 3HAYMMOCTH U aHAJIU3 pe-
3yJIbTAaTOB, UX CHUCTEMAaTH3alHs, OIEHKAa ()(EKTUBHOCTH M NPHEMOB PaOOTHI, BHIBOABI O Ha-
IIPaBJICHUAX ONTUMM3ALMU U3YydeHUs MaTepuana). B mpouecce camocTositensHOU paboOThI CTY-
JICHT MPHOOpETaeT HAaBBIKM CaMOOPTaHMU3AlNU, CAMOKOHTPOJISI, CAMOYIIPaBJICHUs, caMopedIeK-
CHM U CTAaHOBHUTCS aKTUBHBIM CAMOCTOSATEIbHBIM CYyOBEKTOM y4eOHO! AESATEIbHOCTH.

CTyneHT MODKeH OCBOMTh MHHHUMYM COJEPXKAHHS, BHIHOCHMBIN HAa CaMOCTOSATEIBHYIO
paboTy CTYJEHTOB 0 JAaHHOHN JUCLUIUIMHE; MJIAHWPOBAaTh CAMOCTOATENBbHYIO padoTy MO U3yue-
HUIO OTACNBHBIX TE€M JUCIHUIUTNHBI; BBITOIHATH CAMOCTOATEIBHYIO Pa0OTy W OTYUTHIBATHCS IO
ee pe3ysbTaraMm.

CTyneHT MOXeT CBEpX MPEUIOKEHHOT0 MHHHMYyMa 00s3aTENbHOTO COAEp)KaHUSI caMo-
CTOSITENIBHO OIPEeJeNIATh YPOBEHb (INTyOMHY) MPOpabOTKM COJepkKaHUs MaTepHaia; u3ydaTh J10-
MOJTHUTEJIBHBIE TEMBI U BOIIPOCHI JIISI CAMOCTOSITEIFHONW MPOPaOOTKH; MCIIOIB30BaTh ISl CaMO-
CTOATENBHOU PabOTHI METOAMYECKHE MOCOOUs, ydeOHble MOocoOus, pa3paboTKu CBEpX MPeasio-
KEHHOTO CIHCKa PEKOMEHJIOBAHHOM JMTEPaTyphl; HCIIOIB30BaTh CAMOKOHTPOJIb PE3yIbTaTOB
CaMOCTOSITENTbHON pabOThl B COOTBETCTBUH C METOAAMHU BBIOPAaHHBIMU CAMOCTOSITENBHO.

CamocrosTenbHas paboTa CTy/IEHTOB TOJDKHA OKa3bIBaTh BAKHOE BIUSHHE HA ()OPMHPO-
BaHUE JIMYHOCTH OYAYILEro CIEUaluCTa, OHa TUIAHUPYETCsl CTYIEHTOM caMocTosATenbHO. Kax-
TIBIA CTYZICHT CaMOCTOSITEIBHO OIIPEENISIET PEKUM CBOEH paOboThl U Mepy Tpyaa. OH BBITIOIHSET
BHEAYJAUTOPHYIO paboTy MO JUYHOMY MHAMBHYyaJbHOMY IUIaHY, B 3aBUCUMOCTH OT €ro MOATro-
TOBKH, BPDEMEHHU U JIPYTUX YCIOBHIA.

OcHoBHOI (popmMoil camocTosATeNbHON pabOThI CTy/AEHTa SBIISETCS M3Y4YE€HHUE, PEKOMEH-
JOBaHHOM nuTepaTypsl. Ho 1 ycrienrHoi yd4eOHOM NesTeNbHOCTH, €€ HHTEHCU(pUKAUU, HE00-
XOJMMO YYMTBIBATh CJIEIyIOIe CYyOBEKTUBHBbIE (DAaKTOpBI: HAIUYME YMEHUH, HABBIKOB YMCT-
BEHHOT'O TPpyJa: YMEHHE KOHCTIEKTHPOBAThH Ha JICKIIUHM U MPH PadOTe ¢ KHUTOM; BIaJICHUE JIOTH-
YEeCKUMH ONepalMsIMU: CpaBHEHHUE, aHAIN3, CUHTE3, 0000IIeHe, OonpeesieHIe OHATHIA, TPaBU-
J1a cUCTeMaTH3alluu U Ki1acCu(UKaIUH.

Crnenuduka mo3HaBaTeIbHBIX MCUXUYECKUX MPOLIECCOB: BHUMAaHHE, MaMsTh, peyb, Ha-
OIOIaTeNbHOCTh, MHTEIUIEKT W MblluieHHe. Ciraboe pa3BUTHE KaKIAOTO M3 HUX CTAHOBUTCS
CephEe3HBIM TPENATCTBUEM B yuebe. Pe3ynbraT oljeHMBaeTCsl HE KOJMYECTBOM HMH(oOpMauu, a
Ka4yecTBOM €€ YCBOECHHUS, YMEHHEM €€ UCIOJIb30BaTh U PA3BUTHEM Y c€0sl CIOCOOHOCTH K Jajb-
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HelleMy caMocTosTenbHOMY 0Opa3oBaHuio. OBlaZieHHe ONTUMAIBHBIM CTUJIEM padoThl, o0ec-
MEYUBAIOIINM YCIIEX B CTPECCOYCTOMYMBOCTH Ha IK3aMEHAX M OCOOEHHOCTH TOJITOTOBKU K HUM,
YpoBeHb TpeOoBaHU K ceOe, OnpeesseMbIi CIIOKUBIIEHCS CaMOOILICHKOW. AJIeKBaTHAs
OIICHKA 3HAHUM, JOCTOMHCTB, HEJIOCTATKOB - BaKHAsI COCTABJISAIONIAs] CaMOOpPTraHU3aIliu YeIoBe-
Ka, 0€3 Hee HEBO3MOJKHA YCIENIHas pabdoTa MO YMPABJICHHIO CBOUM IOBEIACHHEM, NEATEIBLHO-
CThI0. 3HAsi OCHOBHBIE METO/Ibl HAYYHON OpraHu3alMy YMCTBEHHOTO TPYJla, MOKHO IPU Hau-
MEHBIIIUX 3aTpaTax BPEMEHH, CPEACTB U TPYIAOBBIX YCHIINNA JOCTHYh HAMIIYYIIIUX PE3YJIbTAaTOB.

5. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl TEKYIIEro 1 pyﬁemnoro KOHTPOJIA YCII€BACMOCTH U IIPO-
Me)l(yTO‘lHOﬁ aTrrecranmuu

@OpMBI KOHTPOJISI TEKYIIUX, IIPOMEKYTOUHBIX U UTOIOBBIX 3HAHUM CTYACHTOB IO JUC-
LUIUTMHE ONPEJEIISIOTCS B COOTBETCTBUU C YUEOHBIM IJIAHOM 00pa30BaTEIbHON MPOTrPaMMBbl U B
COOTBETCTBUM C JedcTByrouM [lonoxxenuem o GalIbHO-PEHTHHIOBOM CHCTEME OLEHKH ycIie-
BaemoctHu cryaeHToB KbI'Y.

B cemectpe nmpoBosATCs 3 KOJUIOKBUYMA, KOTOPbIE OLIEHUBAIOTCS 110 7 0AJIJIOB KaXIbIH.

IIpumepHble 3aJaHus ISl TEKYNIEr0 KOHTPOJIs (KOJUIOKBHYM) KOHTPOJIUPYEMbIe KOMITETEH-
muu [1K-1
IlepBbIii KOJIOKBHYM
OcHOBBI AJITeOPBI JJOTUKU U TCOPHH MTEPEKITI0YATEIBHBIX (PYHKIINI
MuHuMH3a1KsS HECKOJIBKUX (PYHKITUN
OCHOBBI TEOPUU ACUHXPOHHBIX IMOTEHIIMATBHBIX U CHHXPOHHBIX aBTOMATOB
ACHHXPOHHBIE TTOTEHITUAIBHBIE TPUTTEPHI
CHUHXpOHHBIE TPUITEPHI
Crangaprtusie unterpanbubie cxemsl (MC) TTJI u KMOII cepuit
Tpurrepst llImutTa. HTErpatbHBIC CXEMBI MYJIBTHBHOPATOPOB U UX IPUMCHCHHS.

PN =

I[paﬁBepLI " npueMonepeaaTuyuKu ¢ OTKPBITBIM KOJUICKTOPHBIM BBIXOAOM U TPEMA COCTO-
HUSAMH BbIXOJA.

9. Jemmdparopsl ¥ 1EMYIIBTUILIEKCOPHL.
10.MynbTuriekcopsr.
1 1. KoMOMHAIMOHHBIE CyMMATOPBI.
12.1lIudparopsr.
BTopoii KoII0KBUYM
Kommnaparopst.
CaBuraromnye perucTpsl.
Cuerymnku.
[Ipumepsl NpUMEHEHMSI MHTETPaIbHBIX CXEM MPU MPOEKTUPOBAHNHU IIU(PPOBBIX YCTPOMCTB.
[Ipumepsl npuMEHEHNs] HHTETPaIbHBIX CXEM JJIs IPOEKTUPOBAHUS BBOJIA- BBIBOJIA.
Hudpo-ananorossie npeodpazoparenu. AHaaoro-udpoBsie MpeodpazoBaTEH.
TpexmuHHasg apxuTeKTypa MUKpoOBM.
Apxurektypa ogHoKpucTanbHbIx MIT.

WX B W=

Apxurektypa onHoKpucTanbHbix MII.

10.0OgnokpucTansasie MIT: ®opMaTel KOMaHI.

11.0gn0kpucransasie MII: Anpecanms.

12.0nuoxpucransasie MIT: ApudmeTnueckuii conpoueccop.
TpeTnii KOJNJIOKBUYM

1. TIporpammuoe oGecrieueHre MUKPOKOHTPOJIIEPOB.

2. TlpuHIMIHAIBHBIE CXEMBI MUKPOKOHTPOJLIEPOB.

3. 3anoMuHaIOIME yCTPOMCTBA.
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Peructpsl namaru.
BBoa-BeIBO.

Wntepodeiicapie BUC: [lapamenbHblil nuaTepgeiic.

Nutepdeiicapie BUC: octyn k mamstu. CBsi3HbIE HHTEP(DEHUCHI.
[TocnenoBarenbHble HHTEPEICHI.

4
5
6.
7. Nurepdeiicunie BUC: IpepsiBanus.
8
9.
1

0. MyJIbTHIIPOLIECCOPHBIE CHCTEMBI.

KOJ'IJ'IOKBI/IYMBI 110 TJIaBHBIM pa3JciiaM Kypca IIpru3BaHbl CUCTEMATU3UPOBATh, O606H_II/ITB
H3y‘laeMbII>i MaT€purall, MO3BOJIAIOT IIPEIIOAaBaTEIIIO IIPOBEPUTH ITOJIHOTY 3HaHI/II>'I, OEJIIOCTHOCTh
BOCIIpHUATHUSA U TPABUJIIBHOCTH YCBOCHUA MaTCpuraia. IloaroroBka k KOJUIOKBUYMY ABJISICTCA 3Ta-

IIOM IIOAT'OTOBKH K 3K3aMCHY.

Kpurepum oueHuBanus

JIOTTYCKAeT CYILECTBEHHbIE
OmMOKK B OTBETaX Ha BO-
IPOCHI

KOJUIOKBUYMa,  JI0-
MyCKaeT HETOYHOCTHU
B OTBETE Ha BOMPOC

rPAaMOTHO M 1O
CYLIECTBY H3JIaract
€ro, JOIyCKas He-
KOTOpBIE HETOYHO-
CTH B OTBETE Ha
BOIIPOC

Onenka
HEYJIOBJIETBOPUTEIBHO YZI0BJIETBOPUTEIILHO XOpOLLIO OTJIMYHO
1 6amn 3 Gana 5 6amioB 8 OaioB
Crynent He 3Haer 3Hauu- | CtyneHT mnoBepxHO- | CtyneHT Xopomio | CTyIeHT B IOJHOM
TEJIbHOM 4YacTH BOIIPOCOB, | CTHO 3HAeT BOINPOCHI | 3HAET  Marepual, | oObeMe 3HaeT Ma-

TepUall, TPAMOTHO U
[0 CYIIECTBY H3J]a-
raer ero, He JOIycC-
Kasi CYIIECTBEHHBIX
HETOYHOCTEH B OT-
BETE Ha BOIPOC.

OO0pa3ubl TeCTOBBIX 3aJaHUil (KOHTPOIUPYEMbIE KOMITETSHITHH )
1. CamBbIif MaJTOMOIIHBINA JIOTHYECKUI IIIEMEHT

1) M2
2)  93CI
3)  TTI
4y  ITI

2. BoIcokuli IoruuecKuii ypoBeHb HEKOTOPOi1 cxeMsl coctasiisieT 0.7 B. Jlannas cxema npen-

CTaBJIAET COO0OM

3.K TEMIICPATYPHBIM U3MCHCHUAM HanOoJee YYBCTBUTCIILHBI CXCMbI

4. Cxema BBINOJIHAET JOTHYECKYIO ONIEPALUIO

5) N2JI-cxemy
6) 3CJI-cxemy
7) TTJI-cxemy
8) A TJI-cxemy
9) MOII-cxemsr
10)  DCJI-cxembl
11)  TTJI-cxemsr
12)  ATJI-cxemsl

HN-HE

n

NJIN-HE

nJIn
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MeTtoauyeckue peKOMeHAAMH 110 NOAr0TOBKe
U NPOXO0KACHHUI0 TECTHPOBAHUS

TecTbl — 3TO BOIIPOCHI UM 3aJaHUsl, IPEAYCMAaTPUBAIOIINE KOHKPETHBIN, KPAaTKUM, YeT-
KM OTBET HAa MMEIOIIMECS ATAJIIOHBI OTBETOB. [Ipy caMOCTOATENBbHON MOATOTOBKE K TECTHUPOBA-
HUIO CTYJEHTY HEOOXO0UMO:

a) TOTOBSCh K TECTUPOBAHHIO, TPopaboTaTh MH(OPMAIIMOHHBIN MaTepuall 10 JUCLUILIN-
He. [IpoKOHCYIBTHPOBATHCS € TIPENOaBaTeIeM 0 BOIPOCY BHIOOpA yueOHOM IUTEpaTypHI;

0) 4EeTKO BBISICHUTh BCE YCIIOBHUS TECTUPOBAHMs 3apaHee. 3HaTh, CKOJIBKO TECTOB Oyner
MIPETIOKEHO, CKOJIBKO BPEMEHH OTBOJAUTCSA HA TECTUPOBAHME, KAKOBA CUCTEMA OLICHKU PE3Ylb-
TaToB U T.J.

B) IIpUCTYyNas K paboTe ¢ TeCTaMu, BHUMATENbHO U JI0 KOHIAa IPOYUTATh BOIIPOC U MPE-
JaraeMble BapuaHTbl OTBETOB. BbIOpaTh MpaBUIIbHBIE OTBETHI (UX MOXKET OBITh HECKOJIBKO).

I') B IIPOLIECCE PELICHUSI XKEJIATEIbHO IPUMEHATh HECKOJIBKO MOJIX0/JI0B B PELUICHUM 3a]1a-
HUS. OTO MO3BOJISIET MAKCHMAJIbHO 'MOKO ONEpPHpPOBATh METOJAMH PELICHMS, HAXOs KaxJbli
pa3 ONTUMAJIbHBIN BapUaHT.

1) HeoOXOAMMO MPEAYCMOTPETh BpeMs JUIsl IPOBEPKU OTBETOB, YTOOBI M30€KaTh Mexa-
HUYECKUX OIINOOK.

Kpumepuu oyenueanus
Onenka
HEYJIOBJIETBOPUTEIBHO | YIOBIETBOPUTEIHHO XOpOLIO OTJIMYHO
0 6amnoB 3 Gamna 4 6anna 5 6amioB
Menee 50 % npaBunbHO | 50-70% npaBUIBHO 71-85% npaBunpHo | 86-100% npaBuIbHO
BBITIOJTHEHHBIX 33/1aHUM. | BBIMOJIHEHHBIX 33J1a- | BBIMOJIHEHHBIX 33/1a- | BBINOJIHEHHBIX 33]1a-
HHI. HHIA. HHUI.

6. IIpoMe:xxyTOYHAsSI aTTECTALUA

(xoHTpONupyembie komneTeHuu 11K-1)
Bonpocsl k 3k3ameny

OcHOBBI aNreOphl JOTUKU U TEOPUH MEPEKITI0YATENbHBIX (PYHKINN
MuHuMHU3aIus HECKOJIBKUX (YHKITUI

OCHOBBI TEOPHH ACHHXPOHHBIX MOTEHIMAIBHBIX U CHHXPOHHBIX aBTOMaTOB
ACHHXPOHHBIE IOTEHLMAJIBHBIE TPUITEPHI

CHUHXpPOHHBIE TPUTTEPHI

Crangaptubie nnterpanbhbie cxemsl (MC) TTJI u KMOII cepuit
Tpurreps! LlImurra.

WHTerpanbHble CXeMbl MyJbTUBHOPATOPOB U UX PUMEHEHHUS.

I[paﬁBepH U IpUEMOTICPCAATINKHU C OTKPBITBIM KOJUICKTOPHBIM BBIXOJOM U TPEMS CO-
CTOSAHHUAMM BbBIXOOa

WX nh WD =

10. Jemmdparops! 1 eMyIbTUILIEKCOPBI
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11. MynsTunnexcops

12. KoMOGuHAIMOHHBIE CyMMATOPbI

13. lIngparopsr

14. Komnaparops!

15. Capuraromue peructpsl

16. CueTunku

17. lpuMenenus MHTErpaIbHBIX CXEM IIPU MPOEKTHPOBAHUH HU(POBBIX YCTPONCTB
18. IIpuMepbl TpUMEHEHU MHTETPATIBbHBIX CXEM I IIPOEKTUPOBAHMS BBOJABBIBOIA
19. Lndppo-ananorossie mpeodpazoBaTeNy.

20. Ananoro-mppossie mpeobdpazoBaTenn

21. Tpexmmnnas apxuTekTypa MUKpoOBM

22. ApXuTeKTypa OJHOKPUCTAILHBIX MUKPOIIPOLIECCOPOB

23. OaHOKpHUCTANBHBIE MUKPOIIPOLECCOPL: POpMAaThl KOMaH

24. OHOKpHUCTATBEHBIE MUKPOIIPOLIECCOPHL: Apecanus

25. OIHOKpHCTANBEHBIE MUKPOIIPOLIECCOPHL: ApH(PMETHUECKHUI COIPOLIECCOD
26. IIporpamMuoe 06ecIeueHe MUKPOKOHTPOJLIEPOB

277. TlpuHIMNHAIbHBIE CXEMBI MUKPOKOHTPOJIIIEPOB

28. 3anomuHaronme ycrpoiicTaa

29. Peructpsl namstu

30. Unrepdeiicasie BUC: [Mapamnensubiii uaTepdEeiic

31. Uurepdeticavie  BUC: TlpeprbiBanus

32. Nurepdeiicasie  BUC: Jloctyn k namstu. Csi3HbIE HHTEP(EHCHI

33. IlocnenoBarenbubie MHTEP(EHCHI

34. MynbTUIPOIIECCOPHBIE CHCTEMBI

MeToauueckue PE€KOMEHIAUHA ITO MOATOTOBKE K IK3aMEHY

[TonroroBka cTyJI€HTOB K 3K3aMEHY BKJIIOYAET TPU CTaJAUU:

1) camocrosTenbHas paboTa B TedeHHE Y4eOHOTO roja (cemecTtpa);

2) HemoCpeICTBeHHAs OrOTOBKA B JIHHU, MPENIECTBYIOIINE K3aMEHY;

3) mOATrOTOBKA K OTBETY Ha BOIIPOCHI, COAEpIKAIIHECs B OueTe

OCHOBHBIM MCTOYHHUKOM MOJTOTOBKHU K 3K3aMEHY SIBISIETCS KOHCHIEKT JeKIUN. Y4eOHbIH
MaTepuai B JIEKIIMM JACTCS B CUCTEMATU3UPOBAHHOM BHJIE€, OCHOBHBIE €r0 IOJIOKEHUS JEeTaAIN-
3upytorcs. [[paBUIIBHO COCTABJICHHBIM KOHCIIEKT JICKIIUN COJNEPNKHUT TOT ONTHUMAIBHBIA 00bEM
uH(pOpMaIMY, Ha OCHOBE KOTOPOT0 CTYAEHT CMOXET NpPeACTaBUTh cebe Bech yueOHbII MaTepu-
all.

[Ipexne Bcero, cieayeT BHUMATENbHO MEPEUUTaTh Y4EOHYIO MPOrpaMMy M BOIPOCHI,
BBIHOCHMbIE Ha 3K3aM€H, 4TOObI BBIACIUTH U3 HUX HaUMEHee 3HakoMble. Jlanee JomKeH cieno-
BaTh JTall MOBTOPEHUS BCETO MPOHIeHHOro Matepuana. Ha 3Ty paboTy 1eiaecoo0pa3HO OTBECTH
00Jb1IyI0 YacTh BpeMeHU. ClelyloluM 3TAroM SBJISIETCS CAMOKOHTPOJIb 3HAHUS M3YyYEHHOIO
MaTepHasa, KOTOpbI 3aK/II04aeTcss B YCTHBIX OTBETaX Ha BOMPOCHL. Te3Huchl 0TBETOB HAa HanbO-
Jiee CJIO0XHBIE BOMPOCHI JKEJIaTeNIbHO 3alKcaTh, TaK KaK. B MPOLECCE 3aMUCH BKIIOYAIOTCS J0-
IIOJIHUTENIBHBIE MOTOPHBIE PECYPCHI TAMSITH.

JI1st HOITOTOBKM K OTBETAaM Ha 3K3aMEHAIlMOHHBIE BOIPOCHI CTYJIEHTHI TOJKHbBI UCIOJIb-
30BaTh HE TOJIBKO KYypC JIEKIIUM M OCHOBHYIO JINTEPATYPY, HO U IOMOJHUTEIBHYIO JIUTEPATYPY
JUIS BBIPAOOTKH YMEHUS 1aBaTh pa3BepHYThIe OTBETHI HA MOCTABJICHHbBIE BOMPOCHI.

[TpennokeHHass METOAMKA HEMOCPEIACTBEHHOW MOATOTOBKM MOXKET OBITh M W3MEHEHA.
Tax, nns CTyQeHTOB, KOTOpPBIE CYMTAIOT, YTO OHU YCBOWJIM MPOTPAMMHBIN MaTepual B MOJTHOM
o0beMe M yBEpEHbI B IPOUYHOCTH CBOMX 3HAHUI, JOCTATOUYHO OETJIOro MOBTOPEHUS y4yeOHOro Ma-
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tepuana. OCHOBHOE BpeMsi OHM MOTYT YJIEJIUTh yriIyOJICeHHOMY U3y4EHHIO OTAETIbHBIX, Hanbomee
CIIO’KHBIX, Pa3/ieJIoB U TeM Kypca.

OTBeThl Ha TEOPETHUYECKUE BONPOCHI JOJDKHBI ObITh JaHbl B COOTBETCTBUU C (HOPMYIIH-
POBKOI BOMpOCa U COAEPKATh HE TOIBKO M3YYEHHBIN TEOPETUUECKUN MaTeprall, HO U COOCTBEH-
HOE MOHMMaHue npobieMbl. B oTBeTax jkenarenbHO MPUBECTH IPUMEPHI peayln3alluu TeX WU
MHBIX HU(POBBIX YCTPOUCTB.

[ToaroToBKy K 9K3aMeHy IO AUCHUIUIMHE HEOOXOAMMO HAa4yaTh C MPOPAOOTKH OCHOBHBIX
BOIIPOCOB, CITUCOK KOTOPBIX MTPUBE/CH.

JUis 3TOr0 HEOOXOIUMO MPOYECTh M YACHUTb COJACPKAHUE TEOPETHUYECKOro Marepuana
o y4yeOHHMKaM M Y4eOHBIM MOCOOMSM U3 CIHMCKA OCHOBHOW M JIOTIOJIHUTEIHHOW JIMTEpaTypBhI.
Criucok MOXeT ObITh JONOJHEH U pacIIupeH caMUMHU cTyaeHTaMu. Ocoboe BHUMaHKE MU MOA-
TOTOBKE K JK3aMEHY HEOOXOAMMO YAEIUTh TEPMHUHOJIOTUH, T.K. YCIICIIHOE OBJIAJCHUE JII000H
JUCLUIUIMHON IPEoiaraeT yCBOEHHE OCHOBHBIX OHATHH, X IPU3HAKOB M OCOOEHHOCTH.

Takum 00pa3zom, MOArOTOBKA K HK3aMEHY BKIIIOYAeT B ce0si MpopabOTKy OCHOBHBIX BO-
IIPOCOB Kypca; YTEHHE OCHOBHOM M JONOJIHMUTENBHOM JUTEepaTypbl IO TeMaM Kypca; MoJaoop
MPUMEPOB U3 MPAKTUKU, WILTIOCTPUPYIOMIUX TEOPETUUECKUI MaTepral Kypca; CUCTEMaTH3alUI0
U KOHKPETHU3al[MI0 OCHOBHBIX MOHATHUI; COCTaBlIeHHE NMPUMEPHOIo IUIaHa OTBETa Ha JK3aMeHa-
IIUOHHBIC BOTIPOCHI.

B xoze moAroToBKH K 3K3aMEHY CTyJ€HTaM He00X0AuMO oOpalaTb BHUMaHHE HE TOJIBKO
Ha YpOBEHb 3aIIOMHHAHMSA, HO U Ha CTETNICHb MIOHUMAHHUs M3y4aeMbIX BOIPOCOB. A 3TO JOCTHTa-
eTcs He IPOCThIM 3ay4MBaHUEM, @ YCBOCHHEM IIPOYHBIX, CHCTEMAaTU3UPOBAHHBIX 3HAHUMN, aHAJIH-
TUYEeCKUM MbIuieHneM. Cie10BaTelbHO, HETIOCPEICTBEHHAS TIOATOTOBKA K IK3aMEHY JJOJDKHA B
pa3yMHBIX MPONOPLUAX COYETAaTh U 3alIOMUHAHKE, U IOHUMaHUE IPOrPaMMHOI0 MaTepuara.

MO’HO BBIICTHTD CIEIYIOIINE aCTIeKThI, II0 KOTOPBIM IpenoaBareib OOBIYHO OIIEHHUBA-
€T OTBET Ha HK3aMEHE: COJePKATENbHOCTh (UETKOE M JOCTATOYHO INIyOOKOE M3JI0KEHHE BOIPO-
ca); MOJTHOTa ¥ OJJHOBPEMEHHO pa3yMHas JJAKOHUYHOCTh; CTETIEHb UCIIOIb30BaHUS U TIOHUMAHUS
HAy4YHBIX MCTOYHUKOB; YMEHHE CBS3bIBATh TEOPHUIO C MPAKTUKOMN, TBOPUECKU MPUMEHATh 3HAHUS
K HEOpJAWHAPHBIM CHUTYAIMsIM; JIOTHKA W apryMEHTHPOBAHHOCTh H3IJIOKEHHS; TPAMOTHOE KOM-
MEHTHPOBaHUE, IPUBEICHUE IPUMEPOB, AHAJIOTUH; KYJIbTYpa PEUH.

Takum o0Opa3zom, mpenoaBaTeb ONEHUBACT HA YK3aMEHE KaK 3HAaHHE JaHHOTO IpeaMeTa
(conmeprkaHue), Tak U BBIOpaHHYIO CTYAEHTOM (POpMY OTBETA.

Pacnpeodenenue 6annos mekyuiezo, pyoexcnozo KOHmMpoJsa u IK3amena

Ne Oo6man 1-s1 Touka 2-51 TOYKA 3 Touka
cymMma
1. | Tekyumii KOHTPOJIb
IOCEIICHHE 3aHATUI 10 6an- 3 3 4
JIOB Oaia Oaiia baia
BBITTIOJTHEHME 1 3aITATa 21 7 7 7
1a00paTOPHBIX pabOT Oamn OayToB OayoB OayoB
2. | PyGe:xHblil KOHTPOJIb
TECTUPOBaHUE 15 Gan- 5 5 5
JIOB 0aiioB 0annoB 0annoB
KOJUIOKBUYM 24 8 8 8
bama 0aJIoB 0aIoB 0aIoB
Hroro 70 23 23 24
0aj10B oas1a oaj1a 0a1a
3. | Ok3amen 30 min — 15, max — 30
0aj10B 0as10B
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7. MeToauvecKkue MaTepuaJibl, ONpeaesisiionue npoueaypbl OlleHNBAHUSA 3HAHUA, YMEHUI,

Tabnua 6. PeaynpTaThl 0OCBOGHUS yUeOHON AMCUUIIIMHBI, TIOJUIEkKAIINE TPOBEPKE

HABbIKOB U OIIBITA JE€ATCJIbHOCTH

Pesynbrath OCHOBHBIE TIOKa3aTeNH OLIEHKU Pe3yJIbTaToB 00y4ye- | Bua omenou-
00y4eHus HUS HOI'O MaTe-
(KOMIIETEHITNN ) puana

CnocoGen camocTos- 3HaTh: TPHUHIMI PabOTHl yCTpoiicTBa;— Meronsl W | Komnoksuym
TCJIBPHO IIPOBOJANUTH Cpe/icTBa MPOBEJIEHHsA— AKCIIEPUMEHTANbHBIX Hcclle- | 1 €CTHpOBa-
SKCIICPUMCHTAJIbHBIC JIOBaHMI, 0OpaOOTKU U OLIEHKH MOTPEIIHOCTH Pe3yib- | HHE
HCCJICAOBAaHMUA U HUC- TaTOB U3MEPECHUM;
TOJIb30BaTh OCHOBHBIE | YMerTh: MCIONB30BaTh CPEICTBA— H3MepeHmii s | BbIIOTHEHHe
npUeMBl 00PAOOTKU U | KoHTPONIS TEXHHYECKOr0 COCTOSIHHS MPHOOPOB 7r1ek- | U 3alluTa jia-
MPE/CTABICHHS MONY- | 1poHHON TeXHUKU; PaGOTaTh ¢ SKCILIyaTalHOHHOH— | OOPATOPHBIX
YCHHbIX JTAHHBIX. JOKyMeHTalKell 110 TeXHAYeCKOMy 0GciIy:KuBaHmio | PA0OT
(OIIK-2) Kozpr 1 Ha- IpuOOPOB DIIEKTPOHHOU TEXHUKHU.
MMCHOBAHUA HHANKA~ | ByaneTy: MOHHTOPUHTOM TEXHHYECKOTO— COCTOSHHUS Komnoxsuym
TOpOB AOCTIDKCHIA npubopoB OT; skcruryatanmeid npuOOpOB— dIIEK- Bemonmenue
komuerennuu: OITK- TPOHHOI TEXHHUKH. M 3aluTa jJa-
2.2. IlpoBoaut BBIOOD 00paTOpHBIX
HaWJIy4IIero crocoba pabort
NPOBE/ICHUI SKCIIEpH-
MEHTaJIbHBIX UCCIIE0-
BAHUM.

8. Meroanueckue peKoOMeHIAIUH M0 00YUYEHH IO JIMIL
€ OrPAHUYEeHHBIMU BO3MOKHOCTSAMHU 310POBbsI U MHBAJIHN/I0B

ITpodeccopcko-negarornyeckuif cocTaB 3HAKOMHUTCSI C TCUXOJI0Tr0-(U3UOIOTHUECKUMHU
0COOEHHOCTSIMH 00y4aroInXCcsl UHBAJIUAOB M JIML[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl, UHAWBUIyaJbHBIMU IpOrpaMMaMH peadWIMTAallud UHBAIUAOB (Mpu Haimuuuu). [Ipu HeoO6-
XOJUMOCTH OCYILECTBIISIETCS JOTIOJIHUTEIbHAS TOAAEP/KKA TIPEMIOAABAHUS, TICUXOJIOTaMHU, COLU-
aJIIbHBIMU paOOTHUKAMHU, TIPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM C METOAMYECKUMH peKoOMeHIalusiMu MunoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpearnoiaraercsi UCIoJIb30BaTh COLMAIbHO-aKTUBHbBIE U ped-
JIEKCUBHBIE METO/Ibl O0Y4YEeHHs, TEXHOJOTHUH COLMOKYJIBTYPHOH peadMIMTallMy C LEeNbI0 OKa3a-
HUS TIOMOIIY B YCTAHOBJIEHUU MOJHOLUEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C APYTUMU CTYZEH-
TaMH, CO3JJaHMHU KOM(OPTHOTO NMCUXOJIOTUYECKOT0 KiIMMaTa B cTyaeHdeckoi rpymmne. [Togbop n
pa3paboTka yueOHBIX MaTepuaioB MPOU3BOJAATCA C YUETOM MPEJOCTaBICHUS MaTepuasa B pas-
JUYHBIX (opMax: ayaualbHOW, BH3YyalbHOH, C MCIOJIB30BAHUEM CIEHUAIBHBIX TEXHUYECKHUX
CPEICTB U UHPOPMAIIMOHHBIX CUCTEM.

Menaunamarepuaibl TakKe CIIEAYyeT HCIOJIb30BaTh U alallTUPOBATh C YYETOM WHIAUBUIY-
aIbHBIX 0cOoOeHHOCcTel 00yueHus i ¢ OB3.

OcBoenue muciuIiMHbl JunamMu ¢ OB3 ocyliecTBiIseTcs ¢ UCNOIb30BAHUEM CPEJCTB
o0y4yeHHs OOILIEro M CIEeNUalbHOTO Ha3HAaYeHUs (MEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUA). MaTepuanbHO-TEXHUYECKOE OOecreueHnue mpeycMaTpuBaeT IpUcIoco0IeHne ayauTo-
puii k Hyxnaam aun ¢ OB3.

dopma npoBeACHUS aTTECTAllMK JJIsl CTYJACHTOB-UHBAJIUIOB YCTAHABIMBAETCS C yUETOM
MHAMBUIYAIBHBIX MCUX0(pu3ndeckux ocodennocreit. s crynentoB ¢ OB3 mpenycmarpuBaet-
csl focTynHas (opMa MperoCTaBlIeHUsl 3aJaHUIl OLEHOYHBIX CPEJCTB, a UMEHHO: B NEYaTHOU
WIN 3JIEKTPOHHOM (opme (Ui UL C HApYUICHUSAMHU OMOPHO-ABUraTeIbHOTO amrmapara); B Ie-
YaTHOM (opMe WM 3JEKTPOHHOU (hopMe ¢ YBEIMUEHHBIM LIPU(PTOM M KOHTPACTHOCTHIO (IS
JIMII ¢ HAPYIICHUSMU CITyXa, PeUH, 3pEHUs ); METOJIOM UYTEHHsSI aCCHCTEHTOM 33/1aHuUs BCIyX (7151
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JIUL C HAPYIICHUSIMU 3PEHHUS ).

CryneHTaM ¢ MHBaJIMAHOCTHIO YBEJIMYMBAETCS BPEMsl HA MOATOTOBKY OTBETOB HAa KOH-
TPOJIBHBIE BOIMPOCHL. ISl TAKMX CTYIEHTOB MpeaycMaTpuBaeTcs IOCTymHas ¢opMa mpeaocTaB-
JICHUS] OTBETOB Ha 3aJjaHUs, a UMEHHO: MUChbMEHHO Ha Oymare wid HabOpOM OTBETOB HA KOMITb-
foTepe (VI JIML ¢ HapYUICHUsIMH CITyXa, Pe4YH); BEIOOPOM OTBETa M3 BO3MOKHBIX BAPUAHTOB C
KCIIOJIB30BAaHUEM YCIIYT aCCUCTEHTA (Uil JIULl ¢ HApYIICHUSIMUA OTIOPHO-ABUTATEIILHOTO arlapa-
Ta); YCTHO (AJIs1 JIUII C HAPYIICHUSMHU 3PEHUS, ONIOPHO-/IBUTATENILHOTO armapara).

[Ipu HeoOxomuMoOCTH AJ1si 00YYAIOIIMXCS ¢ MHBAIMIHOCTBIO MIPOLIeypa OLCHUBAHUS pe-
3yJlbTaTOB OOYyUEHUSI MOKET IIPOBOJAUTHCSA B HECKOJIBKO ITAIOB.

8. YueOHO-MeTOAMUYECKOE 0ecTIeyeHHe TUCIUIIINHBI

OcHoBHas1 JiuTEpaTypa
1. Mukymma A.B. IludpoBbeie ycTpoHCTBa 1 MEKPOITPOIIECCOPHBI: yaeOHOoe mocooue. bXB-
[TerepOypr, 2010. - 832 c. http://rbook.ucoz.ru/ (cBoOOAHBIN TOCTYIT)
2. babwu H.IT. OcHoBBI TU(pOBOI cXeMOTeXHUKH: YdueOHoe mocobue / badwu I1., Kykos
N.A. - M.: IMK Ilpecc, 2016 http://www.studentlibrarv.ru /book/ISBN9785941201150.html
3. Hudpossie ycTpoiicTBa [DnekTpoHHBIN pecypc] : yuyeOHoe mocobue st By3oB / .M. Ily-
XaJIbCKUH, T.A. HoBocenbiiena. - CIIo. : IlonutexHuka, 2012. -
http://ww.studentlibrary.ru/booMSBN5732503595.html
4. DJCKTpPOHWKA W MHUKPOCXEMOTEXHHWKA [DIEKTPOHHBIN pecypc] : ydebHoe, mocodme / C.H.
Umxwma. - M. : YMIL XAT, 2012. - http://ww.stodentlibrary.ru/ book/ISBN9785890356499.html

JlonoTHUTEIbHASI JIUTEpPaTypa

1. Besyrnos JI.A., Kanmuenko 1.B. Lludpossle ycTpOHCTBa 1 MUKPOIIPOLIECCOPHI. - M.: DenuKc,
2008. - 469 c. http://rbook.ucoz.ru

2. Happikun A.K. I{udposbie ycTpoiicTBa 1 MUKpOIIPOLeccopsl. - M.: Akanemus, 2006. - 320
c. http://rbook.ucoz.ru/

3. Tlyxambckuii I'. ., HoBocensuesa T. 4. Liudppossie ycrpoiicTa: YueGHOE mocodue ais
BTYy30B. - CII6.: [lonurexnuka, 1996. - 885 c.

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

S. Tlyxansckuii I'. U., HoBocenbriea T. . IIpoekTupoBaHue IUCKPETHBIX YCTPOMCTB HA UHTE-
rpajbHbIX MUKpocxeMax: CrpaBouHuK. - M.: Paguo u cBs3p, 1990.-304 c.

6. Muxkponporneccopusiii kommiekt K1810: crpykTypa, NMporpaMMHUpOBaHHE, MPUMEHEHHE:
CnpaBounas kaura / F0. M. Kazapunos, B. H. Homokonos, I'. C. Iloakinernos, ®@. B. ®unun-
noB; [lox pen. FO. M. Ka3zapunosa. - M.: Beicu. mk,, 1990.-269 c.

7. TpuropseB B. JI. ApxuTekTypa U MpOrpaMMHPOBaHUE apU(PMETHUECKOTO COMPOLECCOpa. -
M.: Oneproaromusznat, 1991. -208 c.

8. Wcnonb3osanue Turbo Assembler npu pazpabotke nporpamm / Coct. A. A. Yekarkos. - Ku-
eB: "Jlmanexruka", 1995. - 288 c.

9. Mopc C. I1., An6epr . JI. Apxutekrypa Mukpomnpoieccopa 80286: Ilep. ¢ anri. - M.: Pa-
IO | CBA3B, 1990. - 304 c.

HNuTepHeT-pecypcnl

http://lib.kbsu.ru/ - bubdmmorexa KBI'Y.

http://www.garant.ru/ - CripaBodHasi mpaBoBas cucteMa «l apant.

1
2
3. http://www.consultant.ru/ -CnipaBounast mpaBoBasi cuctema «KoncynstanTlImrocy.
4. http://www.studmedlib.ru - 9bC «KoHCynbTaHT CTyI€HTa»
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http://rbook.ucoz.ru/
http://www.studentlibrarv.ru/book/ISBN9785941201150.html
http://ww.studentlibrary.ru/booMSBN5732503595.html
http://ww.stodentlibrary.ru/%20book/ISBN9785890356499.html
http://rbook.ucoz.ru/
http://rbook.ucoz.ru/
http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/

5. http://www.ph4s.ru/book_electronika.html - O6pa3oBarenbublii mpoekT A.H. Bapru-

Ha
http://www.Russianelectronics.ru -mopran «Bpems 37eKTpOHUKIY;

http://www.platan.ru — KaTajaor 3JIeKTPOHHBIX KOMIIOHEHTOB;
http://metodist.lbz.ru/iumk/nano/lections.php - BUAEOPOIHUKHU IO HAHOTEXHOJIOTHH;

A I

http://nano.fcior.edu.ru — kaTajor Hay4HO- 00pa30BaTEIBHBIX PECYPCOB JIJIST HAHOWH-

TyCTPHH.
10. https://www.sciencedirect.com/ - ITonmHoTEKCTOBas 0a3a maHHBIX ScienceDirect.

9. IIporpammMHoe oGecniedeHne COBpeMEeHHbIX HH(OPMAIIHOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOT I

1. CrymeHThl HMEIOT AOCTYN uepe3 MHTEepHeT AOCTYH K €IHHOMY 00pa30BaTeiIbHOMY
nopTaiy, rie B OTKPBITOM JOCTYIIE UMEIOTCS PECYpChl yUeOHO-METOANYECKON JIUTEPATyPhI, SB-
JSTFOIIHECs pa3paboTkaMu Beaylux By30B Poccun.

2. JInst peHTHHTOBOTO KOHTPOJISI UCIOJB3YETCsl CHCTEMa KOMITBIOTEPHOTO TECTHPOBAHUS
Ha 6a3e nmporpammHoro obecneuenus Moodle.

3. Tlpu BbINONHEHUH 1a0OPATOPHOTO MPAKTUKyMa CTYACHTBHI B 00SI3aTEILHOM IOPSIIIKE
MPOBOJAT 00pPabOTKY AKCIEPUMEHTAIbHBIX JaHHBIX C MPUMEHEHHEM IMPOrPAMMHBIX Cpejl
Microsoft Exell, MathCad.

4. B pamkax oOecriedeHUs IPUMEHEHHS KOMITBIOTEPHBIX TEXHOJOTHI B 00pa30BaTeIbHOM
MpoIecce UMEIOTCS CIICUAM3UPOBAHHBIE KOMITBIOTEPHBIC KJIACChI C COBPEMEHHBIM MPOrPaMM-
HBIM 00ECIICYCHUEM M UMEIOIINM BbIX0]] B IHTEpHET.

10. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUINIMHBI

IIpu npoBeneHUN 3aHATUN UCHONB3YeTCs ayAUTOpUs, 000pYyJOBaHHAs MPOEKTOPOM ISt
oToOpaxkeHHsl npe3eHTauuii. Kpome Toro, mpu mpoBeieHUHU JIEKIMH U MPAKTUYECKUX 3aHATUN
HE00XO0/IMM KOMITBIOTEP C YCTaHOBJICHHBIM Ha HEM Opay3epoM M IPOrpaMMHBIM oOecrieueHueM
Ut neMoHcTparuu npesentanuii (Power Point u ap.).

B xone mpoBeneHust 1a00paTOPHBIX 3aHATHI MO TUCIMILIMHE CTYJCHTHI MOJIYYaloT Ha-
BBIKM MMUTAIUU PE3YIbTATOB M3MEPEHUH, MOJEIMPOBAHUS MPOIECCOB B MPOTPAMMHOM cpere
Electronics Workbench, a Tak >ke HaBbIKM MaTeMaTHYecKol 0OpabOTKHU MOJIy4YEHHBIX pe3yJbTa-
TOB UMHTAMU. CTYIEHTHI UMEIOT IOCTYII K €JMHOMY 00pa3oBaTeIbHOMY TOPTATy, IJI€ MOTYT B
OTKPBITOM JIOCTYIE TOJIb30BaThCS pecypcaMu y4eOHO-METOAMUYECKONW JTUTEpaTyphl, SBIISIONIU-
Mucs papabotrkamu Benymux BY3os PO.

Jlist peTHHIOBOTO KOHTPOJISI 3HAHUI MCIIONB3YETCsl CUCTEMa KOMIBIOTEPHOTO TECTUPO-
BaHMs Ha caifte open.kbsu.ru Ha 6a3e mporpammHoro obecrneuenuss Moodle. B mabopaTopHbix
3aHATUSAX HUCMOJIb3YyeTCs IMPOrpaMMbl CXeMOTeXHu4eckoro mozenupoBanus Electronic Work-
bench u Micro Cap 8. Ilpu BeImoSHEHNH J1a0OPAaTOPHOTO MPAKTUKYMa CTYACHTHI B 00s3aTEIh-
HOM TIOPSIJIKE MPOBOAAT 00pabOTKy SKCIEPUMEHTAIbHBIX JAAHHBIX C MPUMEHEHHEM IpPOrpaMM-
HbIX cpen Microsoft Exell, MathCad.

[Tpu mpoBeneHUM 3aHATUN JIEKIIMOHHOTO THIIA, CEMMHAPCKHUX 3aHITUN HCHOJIB3YIOTCS
JUIEH3MOHHOE TIporpaMMHOE oOecIiedeHue:

JUUEH3UOHHOE NPOZPAMMHOE 0ODecneuenue u c60000HO PACHPOCMPAHAEMbLE NPOZPAMMDbL:

e Microsoft Office munensus: JloroBop Nel35 ot 22.05.2018, moroBop Ne n1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, nmoroop Ne 28/2017-31705322460 or
29.08.2017, noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot
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14.08.2015, morosop Ne 1/01-12 ot 01.12.2014, moroBop Ne0331100002314000061-
0003152-01 ot 25.11.2014, moroBop Ne0331100002314000077-0003152-01 ot
29.12.2014, norosop Ne0331100002314000038-0003152-01 ot 10.09.2014, cepruduxar
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 nmunen3us: npenocrapisieTcss OeCIiaTHO Ha YCIIO-
BUSIX TIO ajpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome numeH3us: npeaocTaBis-
eTcs OecIIaTHO Ha YCIOBHSX JIMIIEH3UOHHBIX COTJIAIICHUN HAa MPOrpaMMHOE obecreue-
HUE c OTKPBITBIM UCXOJIHBIM KOJIOM o anpecy
https://code.google.com/intl/ru/chromium/terms.html.

a Tak e CBOOOJIHO PAaCIPOCTPAHSIEMbIC IPOTPAMMBbI:

- Academic MarthCAD License - MaTeMaTH4ecKoe MpOrpaMMHOE 00eCTICUCHHE, KOTOPOE
MIO3BOJISICT BBIMOJHATh, AHAIM3HPOBATH BAKHEHIINE HH)KEHEPHBIE PAacdyeThl U OOMEHUBATHCS
MU,

- WinZip ans Windows - mporpamm JUtst CKaTusl M pacliakoBKH (Haiiiios;

Jlis CTYZAEHTOB C OrpaHUYEHHBIMH BO3MOYKHOCTSMHU 370POBbSI CO3JaHbl CIELUAIbHbBIE
YCIIOBHSA JJ1s IOJTY4EHUsI 00pa30BaHMsL.

B mensx QoCTymHOCTH MOJydyeHUs BBICIIETO0 OOpa30BaHMs MO 0Opa30BaTENIbHBIM IPO-
rpaMMaM MHBAJIMJIAMH U JIMIAMU C OFPaHUYEHHBIMHU BO3MOXKHOCTSMU 3/I0POBbsI YHUBEPCUTETOM
obecrieunBaeTCs:

JIbTEPHATUBHOM Bepcuel opunanbHOro caifta B cetd «HTepHEeT» Ui Cl1ab0BUIAIINX;

IIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO 00yYaIoLIEMYCsl HEOOXOIUMYIO IOMOIILb;

JUIS. UTHBAJIMJIOB U JIMII C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/J0POBbS 110 CIIyXy — AyOJu-
poBaHME BCIYyX CIIPaBOYHOM MH(OpMALMU O paclUCaHUM Y4eOHBIX 3aHATHI; oOecrieueHrue Haj-
JIKAIIMMU 3BYKOBBIMH CPEICTBAMU BOCTIPOU3BEICHHSI HH(POPMAIIUH;

JUISL UHBAJIMJIOB U JIMI[ C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbS, UMEIOIIUX Hapy-
IIEHUs1 OMOPHO-/IBUraTelbHOTO ammnapaTa, CO3[JaHbl MaTepHaIbHO-TEXHUYECKHUE YCIIOBHs obec-
MEeYMBAIOIINE BO3MOXKHOCTh OECIIPENSATCTBEHHOIO JOCTYyNa 00y4aromuxcsl B yueOHbIe MoMelle-
HUS, 00bEKTY MUTAHUS, TyaJIETHbIE U IpYTHe OMEIIEHUSI YHUBEPCUTETA, a TaK)Ke MpeObIBaHMS B
YKa3aHHBIX MOMENICHUSIX (HaJIMYhe pacIIMPEHHBIX JBEPHBIX MPOEMOB, IOPYUYHEN U IPYTUX MPHU-
CrocoOJICHUH).
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punioxenne 1

JIucT n3MeHeHuil (I0MoJIHeHUil) B padoveil mporpamMmMe qucuuIuiaabl (MoayJis) «ugpo-

Bbl€ YCTPOHCTBA H MHKPONPOLECCOPbl B KOHCTPYKIUSIX IC»
110 HANPABJICHUIO IOATOTOBKHU

Ha 20___ -20__ y4yeOHBIii roa

Ne
n/n

OnemenTt (myHkT)PI1

[Tepeuenb BHOCHUMBIX
M3MEHEHUH (JIOTIOJTHEHM)

[Ipumeuanue

HBIX TEXHOJIOTUH

[Iporokoin No OT «___»

3aBeayronuit kadeapoit

O6CY)K,I[6Ha U PCKOMCH/IOBaHa Ha 3aCCIaHun Ka(be,[[pbl QJICKTPOHUKH U I/IH(bODMaI_[I/IOH—

20 I.
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