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1. Ilesin ocBOEHUSI AUCHMIIIMHBI

[lenbto ocBoeHUst AUCHUIIIMHBI «Pa3paboTka 3ME€KTPOHHBIX YCTPOMCTB M CXEMOTEXHHKA»
sBsieTcs (POPMUPOBAHHME CHCTEMBbI 3HAHWH, YMEHMH M HAaBBIKOB B 00JacTW (yHKIMOHHPOBAHUS
3JIEKTPOHHBIX U MUKPOIPOLECCOPHBIX CUCTEM.

3anaud AUCLUUIUIMHBL W3Y4YEHHME NPUHLUIIOB IOCTPOEHUS U IKCILTyaTallUd 3JIEKTPOHHBIX
YCTPOMCTB,  HW3YYEHHE  TEOPETHYECKHMX  OCHOB  IMGPOBON  BJIEKTPOHUKH,  OCHOBHBIX
CXEMOTEXHUYECKUX NTPUEMOB, U3YUEHHUE IPUHIIUIIOB IOCTPOEHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

2. Mecro aucuumiauHbl B cTpykrype OOII 6akanaBpuara

JuciumimHa «Pa3paboTka 3JIEKTPOHHBIX YCTPOMCTB U CXEMOTEXHHMKA» OTHOCHUTCSA K
aucuuiiiHaM  BapuatuBHOW 4vacth  (bnoka 1) OCHOBHOW  00pa3oBaTeNbHOM IPOTPaMMBI
OakanaBpuaTa; U3y4yaeTcs BO 3 ceMecTpe.

Jucnuninna 6a3upyercs Ha CIEeIYIOIIUX, MPONIEHHBIX AUCIUIUINHAX:

- «®u3nkay (UIKOJIBHBIN KypC, Pa3e dJIEeKTPUIECTBO);

- «JIuneitnas anredpa;

- «MaTemMaTHYeCKHI aHAIN3,

- «OCHOBBI IPOrPAMMUPOBAHMS MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABICHUS;

- «[IporpammupoBaHue U OCHOBBI AITOPUTMHU3ALIHI.

3. IlepeyeHb mnJaHUpPyeMbIX Ppe3yJabTATOB OOY4YeHUS] MO JAUCHMILUIMHE (MOIYJIIO),
COOTHECEHHble C IUIAHMPYeMBbIMH pe3yJbTaTaMHM OCBOECHHMs 00pa30BaTeJIbHOM

NMPOrpamMMbl
B pe3yabTare ocBOeHUs
Kon o0pa3oBaTeJbHOM IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB
KOMIIETEHIMHU | MPOrpaMMbl 00y4alouiuiics 0o0yueHUsl MO JUCIHUIJINHE
JA0JI2KeH 00J1a1aTh
OIIK-1 CIIOCOOHOCTBIO  TPUMEHSTH | 3JHamb 0 METOAaX MaTeMaTUYeCKOro
€CTECTBEHHO-HAyUHbIE U | aHAIM3a W MOJENUpPOBaHUsA.  3HATh
OOIIIEMH)KEHEPHBbIE  3HAHUSA, | OCHOBHYIO TEOPHIO 00
METOJBI ~ MAaTeMaTUYECKOTO | DKCIIEPUMEHTANbHBIX HCCIEJOBAaHUSIX B
aHajgM3a W MOJEIUPOBaHUs, | MPodhecCHOHATHHOM NeSATETbHOCTH,
TEOPETHYECKOTO u Ymems npuMeHSTh €CTECTBEHHO-
HKCIIEPUMEHTAILHOTO Hay4YHbIE M OOIIEWH)KEHEPHBIE 3HAHUA,
UCCIEI0BAHUS B | METOBI MAaTEMaTHYECKOr0 aHalu3a |
npodecCHOHAIbHON MOJICIUPOBAHUSA,  TEOPETUYECKOTO U
JIeATETbHOCTH AKCIIEPUMEHTAIBHOIO  HCCIIEIOBAaHUA B
npoQeCCHOHAIBLHON JeSATeTLHOCTH.
Bnademp HaBbIKAMH TPUMEHEHUS
MOJIYYEHHBIX  3HAHWH W HaBBIKAMH
OOIIEMHKEHEPHOTO MOJEIIUPOBAHUS.
Bnanets YMEHUSIMH MIPOBOIUTH
AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMUSL.

OIIK-2 CnocoOHOCTBIO ~ OCBauWBaTh | 3HAMLL _TEOPUIO O CaMbIX COBPEMEHHBIX
METOJUKH  HCIIOJNB30BAHUS | HHPOPMAITMOHHBIX TEXHOJIOTHSIX u
MPOTPaMMHBIX CPEACTB JJIsl | MPOTPAMMHBIX CpPEJICTBAaX, METOJAaX UX
peleHus MPAKTUYECKUX | TPUMEHEHUS B npoheCCUOHATTLHOM

3ama4 NS TeTLHOCTH.
Ymems __ ucnionp3oBaTh  COBPEMEHHBIE
nH(pOpMallMOHHbBIE TEXHOJIOTHH u
MpOrpaMMHBIE CpPEJICTBA, B TOM YHCIIE
OTEYECTBEHHOIO0  TMPOM3BOACTBA,  IpHU
pemieHnyn  3amad  npodeccroHalbHON

JIESITEIbHOCTH.




Baademov HaBbIKaMM TPUMEHEHUS
CaMBIX COBPEMEHHBIX HWH()OPMAIMOHHBIX
TEXHOJIOTHI W TPOTPAMMHBIX CPEICTB B
pELICHUH IOCTABJICHHON 3a/1a4u.

4. CTpyKTypa U cofep:KaHue TUCIUTIINHBI

OO0mas TpyI0eMKOCTh JAUCIUIUIMHBI COCTaBIAeT 4 3a4eTHBIX €AUHUILI, 144 akageMHUYEeCKUX
yaca (U3 HEX 72 Yaca — aynuTopHas paborta, B TOM uucie 18 dacoB yeknuii, 54 yaca 1abopaTOPHBIX
3aHIATHH, U 72 4aCOB CaMOCTOSTENILHOM paboThl CTYJICHTA).

Bo tpetbem cemectpe - 18 wacoB jekmuii U 54 daca m1abOpaTOpHBIX padOT, CaMOCTOSTEIIbHAS
pabota — 72 gaca. @opMa UTOTOBOTO KOHTPOJIS — SK3aMEH.

Crpyktypa U coaepxaHue JucuuIUiMHbBl «Pa3paboTka AJIEKTPOHHBIX YCTPOHCTB U
CXEMOTEXHHUKa» IO CPOKaM ¥ BHIIAM paOOThI OTPaKCHBI B TIPUIIOKCHHH 1.

Conep:kaHue pa3aesioB TUCHUATIHHBI

TemaTuka JIEKIHOHHBIX 3AHATHIA:
Tema 1. Ocrosbl pabomvl uMnYIbCHLIX U YUPDPOBBIX Ycmpolicme. BUIbl UMITYIBCHBIX CUTHAJIOB U
MX OCHOBHBIE ITapaMeTpbl. JINHEWHBIEC JIEMEHTBI UMITYJIbCHBIX YCTPOMCTB.
Tema 2. Kniouegvie snemenmsr umnynvcHulx ycmpoticms. Jnogneie kmoud. Kmroun Ha BT.
JIMHaMHA4YecKuil K104 Ha KOMIUIMMEHTapHbIX TpaH3ucTopax. Kmroun na IIT
Tema 3. [Jugposvie u nocuueckue ycmpoticmea. CUCTEMbI CUUCIEHUS U TUPPOBbIE KOAbl. OCHOBBI
anreOppl JIOTMKH. THUIBl CEPUHHBIX JIOTMYECKHX JIIEMEHTOB (MHTErPANbHBIX cXxeM). ba3oBbie
snemenTsl TTJI. bazossie anementst KMOIL
Tema 4. Kombunayuonuvie yughposvle ycmpoticmeéa. MyIbTUIUIEKCOPHI, IEMYJIbTHILUIEKCOPHI,
mudpaTopsl, nemudpaTopsl, apupMeTHIecKue CYMMAaToOphl, CXEMBI KOHTPOJIS
yeTHOCTH/HeYeTHOCTU. [{udpoBbie KOMIapaTopsl.
Tema 5. Ilocnedosamensvhnuvle ycmpoticmea. TpuUrrepsl, perucTpbl, CY€TYUKH, HUPPOBBIE ABTOMATHI.
Tema 6. Ananocoso-yughposvie u yugpo-ananozosvie npeoopasosamenu (AL u [JAII). Metoas
npeoOpa3oBaHus aHajaoroBblX BenuuuH B koj. [lapamnensubiii AL, ALl mocnemoBaTensHOTO
npubmpkenus, ALl ¢ npomexxyTouHslM mpeoOpa3oBaHueM B MHTepBai BpeMeHu. Cxema LIAII,
OCHOBHBIE ITapaMEeTPbl U XapaKTEPUCTUKU IPeoOpa3oBaHusl.
Tema 7. OcnosHvle cedeHus 0 cemeticmee MUKpokoHmpoieposd AVR. ApxuTekTypa mpolieccopa
AVR. Peructpsl obuiero HazHaueHust 1 AJIY. Peructp coctosiHus. Anpecanus ycTpoiicTB BBOAa-
BbiBosia U naMatu SRAM. Ilporpammusiii cuetunk u crtek. [IpepbiBanus. CnocoObl agpecanuu
JTAHHBIX.
Tema 8. Cucmema xomano mukpoxkonmponnrepos AVR. OcoOEHHOCTH apXUTEKTYpPbl
MHUKpOKOHTposuiepa. Komansl nepecbulki. Apudmerndeckrue U Jiornyeckue Komanasl. Komanst
ynpasiienusi nporpammoil.  Komanasl cpaBHeHua. Komanabl ycinoBHOro mnepexona. Komanmasl
capuroB. Komanzapl yctaHoBku OuToB. KoMaHabl u3MeHEHHMs OWTOB perucTpa MpPHU3HAKOB.
JonomuaurensHbie KoMaHabl. KoMaHIbI pacimupeHHoro Habopa.
Tema 9. Apxumexmypa muxponpoyeccopnozo saopa MmuxpoxkoHmposiepos AVR. Opranuzanus
namatu. [IporpaMMHast MoJenb.
Tema 10. [Ilpocpammuposanue AVR. OOmme cBeaeHus. 3amuTa KoJa U JaHHBIX.
Kongurypaunonnsie sueiiku . Unentuduxatop. KamubGpoBounas sueiika. OpraHuzauus namsiTu
IporpaMM M JaHHBIX MHKDOKOHTpOJUIEpOB ceMelcTBa Mega. VYmpaBieHHe MpoleccoM
nporpammupoBanus. . IIporpammupoBanne 1o mnocienoBaTenbHOMY KaHaiy. llapamnensHoe
nporpammupoBanue. [IporpammupoBanue o unrepgeiicy JTAG.

TemaTtuka 1a60paTopHbIX padoT

JlaGopatopHas padota Ne 1. MccenoBanue JOrHuecKux JIEMEHTOB U CXEM.



JlabopaTtopHnast pabota Ne 2. MccnenoBanne KOMOWHAIIMOHHBIX YCTPOWCTB.
JlaGopaTtopHnas padora Ne 3. HcciaenoBaHue mocie10BaTeIbHOCTHBIX YCTPOMCTB.

Jlabopatopnass pabora Ne 4. UccnenoBanwe aHamoro-iupoBeIX W IU(PPOAHATIOTOBBIX
peoOpazoBaTeeH.

JlaGoparopHnast padora Ne 5. 3nakomcTBO co cperoit AVR Studio:nmpuHIHUIIEI TpOrpaMMUpPOBaHHS
MHUKPOKOHTposiIepoB AVR.

Jlaboparopnas pabota Ne 6. Pabora ¢ mopramMu BBOJa-BBIBOJA.

JlabopaTtopnast pabora Ne 7. [IporpamMmmupyemslii Taitmep.

JlaboparopHuas pabota Ne 8. Pabota ¢ aHanoro-mu@poBsIM IPeoOpa3oBaTEIICM.
JlaboparopHuas pabota Ne 9. PaboTa ¢ yHUBEpCaIbHBIM ITOCIICIOBATEILHBIM HHTEP(EHCcOM.

s npoBeneHus 1abopaTopHbIX padboT Tpebyercs KoMibloTepHbId kiacc (AB2507, AB2614) ¢
YCTAHOBJICHHBIM NporpamMmHbIM obecriedenneM NI Multisim 13.0, AVR Studio, Proteus Design

Suite 8.6.
TeMaTmca BOI[pOCOB AJIA CAMOCTOATECIIBHOIO nsyqe}mﬂ

e (CoBpeMeHHas 37eMeHTHast 0aza HudpoBbIX YCTPONCTB — MukpocxeMsl cepun TTJI u
KMOII, 555 taiimep, MUKpOCXEMbl KOMOMHAIIMOHHBIX M ITOCEA0BATEIIbBHOCTHBIX
ycTtpoiictB. Mukpocxemsr LIATT u ALIII.

e OcobOeHHOCTH 1 MHOTOOOpa3ue ceMeiicTBa MUKpoKoHTposuiepoB AVR, STM32/

e DkocucreMa ApIyHHO.

5. O0pa3oBaTebHbIEC TEXHOJIOTHH

Metonuka mpenofaBaHMs —JIUCHUIUIMHBI  «Pa3paboTka 3JIEKTPOHHBIX YCTPOWCTB U
CXEMOTEXHHKAa» M peaau3alus KOMIIETEHTHOCTHOTO MOAXOAAa B W3JI0KEHHUM U BOCHPHITHU
MaTepuaia IMpeaycMaTpUBAaeT HCIOJb30BaHUE CIEAYIOIIMX AaKTUBHBIX M HWHTEPAKTHBHBIX (Hopm
IIPOBEJCHMSI AyIUTOPHBIX U BHEAYAUTOPHBIX 3aHATH:

— ayIUTOPHBIE 3aHATHU: JICKIUH, JJAOOpaTOpHBIE pabOThI, TECTUPOBAHHE;

— BHCAYJIUTOPHBIC 3aHATUA: CAMOCTOATC/IILHOC M3Yy4YCHUC OTACJIbHBIX BOHNPOCOB, MOAIOTOBKA K
nabopaTopHBIM paboTam.

6. OuneHouyHble cpeacTBa AJs TeKYyIWIero KOHTPOJISI YCIeBaeMOCTH, MPOMEXKYTOYHOI
aTTecTallMd MO HMTOraM OCBOEHUHM [IHCHHMIUIMHBI M Yy4e0HO-MeToqu4uecKoe ofecrevyeHne
CaMOCTOATEIbHOI padoThl CTY/1eHTOB

B mpomecce o0yueHust B Te€YCHHE ceMecTpa UCTIONB3YIOTCS OIIEHOYHBIE CPENICTBA TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOUHBIX arTectanuil. [I[puMeHsoTes cleayromuye oleHOYHbIe
CpeZCTBa: TeCT, 3alIuTa JJabOpaTOPHBIX PaboT, 3a4eT, IK3aMEH.

O6p8.3LIBI TECTOBBIX 3aJaHUN U BOIIPOCOB K 3K3aMCHY H 3a4CTy IMMPUBCIACHLI B IIPUIIOKCHUN
2.

6.1. ®DoHA OLEHOYHBIX CPeACTB /Jsi NPOBEACHHSA IMPOMEKYTOYHOH ATTEeCTALMH
00y4aromuXcH Mo JUCHUILIHHE (MOXYJIIO0).
6.1.1. IlepeyeHb KOMIETCHLUUH C yKa3aHUEM 3TarnoB UX (POPMUPOBAHHS B MPOLIECCE OCBOCHHS
00pa3zoBaTebHON MPOTPaAMMBI.



B pesyasbtarte dpopmupyrorcs

KOMIICTCHIINH

OCBOEHHMSl JIUCHUIJIMHBI  (MOIYJIfA) cJeaAyrLue

B pe3yabTare ocBoeHusi 00pa30BaTeJbHOMH MPOrPaMMbI

Kon xomnerennuu .
00y4yarouuiics 10/KeH 00J1a1aTh

OIIK-1 CITOCOOHOCTBIO NPUMEHATh  €CTECTBEHHO-HAy4YHbIE U
0OIIIEeMH)KEHEePHBIE 3HAHUS, METObl MATEMATHUYECKOTO aHAIN3a
U MOJCTUPOBAHUS, TEOPETHYECKOTO M AIKCIIEPUMEHTAIBLHOTO
MCCJICIOBAHMSI B MPOPECCHOHATBHON JIEITETbHOCTH

OIIK-2 CnocoOHOCTBIO OCBaWBaThb METONUKH  HCIIOJIb30BaHUI

IIPOrPaMMHBIX CPEACTB AJI PELICHUS IPAKTUYECKUX 3a]1a4

B npornecce ocBoeHus 00pa3oBaTeNbHOM MTPOrpaMMbl TaHHAsE KOMIIETEHIUS, B TOM YHCIIE UX
OTJIeJIbHbIE KOMIIOHEHTBI, (JOPMHUPYIOTCS TOATAMHO B XOZ€ OCBOCHMS OOYUYaIOIIMMUCS JUCLUILINH
(Momyneit), IpakTUK B COOTBETCTBMHU C YUEOHBIM IIJIAHOM M KaJCHIAPHBIM TpapuKOM y4eOHOTO
nporecca.

6.1.2. Onucanue moOKa3arejeil W KpPUTEPHEB OLECHUBAHMA  KOMIIETCHIIUIA,
(opMuUpYyeMBIX 110 UTOTaM OCBOEHUS TUCHMILIMHBI (MOIYJisl), ONIMCAHHNE IKAJ OlleHMBAHMSI.

[Tokazarerem OIICHHBAHHS KOMIIETEHIIMH Ha pa3IMYHBIX JTanax WX (QOPMUPOBAHUS
SABIIETCA JOCTHIXXCHUC O6y‘~IaIOHH/IMI/IC$I IJIAaHUPYCMBIX PE3YJILTATOB O6yT-IeHI/I$I 10 JUCHUIIIINHE

(Momysio).

OIIK-1crocoOHOCThIO MTPUMEHSTh €CTECTBEHHO-HAYYHBIE U OOIICHHKEHEPHbIC 3HAHUS, METO b
MaTeMaTUYECKOI0 aHaJIM3a U MOJIEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOIO
UCCIIEI0OBaHMs B IPOPECCUOHATIBHOM 1€ TEIbHOCTH

Kpurepun onenuBanus
IToka3zarenn 5 3 4 5
3name: o | OOyuaronmiics OO6yuatronuiics OO6yuaromuiics OO6yuaromuiics
METOMax JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
MaTeMatniae | nonnoe HETIOJTHOE YaCTHYHOE TIOJTHOE
croro OTCYTCTBHE UJIU COOTBETCTBHUE COOTBETCTBUE COOTBETCTBUE
aHaiMza |
Mojemupoa | HEAOCTATOUHOE cnez[yrf)mnx cnez[ylf)nmx cnez:ylf)umx
ausg.  3HaTh | COOTBETCTBHE 3HaHUH OCHOBBI 3HAHUN: OCHOBBI 3HAHWUNA: OCHOBBI
OCHOBHYIO CJIEIYIOIINX TEOpUU PacyeTa U | TEOPHM pacueTa U | TEOPUU pacueTa U
TEOpUIO 00 | 3HAHMIt: OCHOBBI aHanM3a aHaJIn3a aHaJIn3a
OKCICPUMCH | teopuu pacyeTa U | SIEKTPOHHBIX ANEKTPOHHBIX AEKTPOHHBIX
TaTbHBIX aHaiM3a U(PPOBBIX CXEM; IU(POBBIX CXEM; HU(PPOBBIX CXEM;
U CCIIEJOBaH
X g | PVCKTPOHHBIX IIPUHIIMIIBI MIPUHLIUIIBI IIPUHIINATIIBI
npodeccHon M (PPOBBIX CXeM; NEUCTBUA U EWCTBUS U EWCTBUS U
ATBHORM MPUHIINIIBI XapaKTepUCTUKU XapaKTepUCTUKU XapaKTepUCTUKU
NESITETIBHOCT | IEHUCTBHS U OCHOBHBIX OCHOBHBIX OCHOBHBIX
u. XapaKTEPUCTUKH U (POBBIX 1 (pPOBBIX 1 dpoBBIX
OCHOBHBIX YCTPOMCTB;- YCTPOMCTB;- YCTPOMCTB;-
U(PPOBBIX apaMmeTpsl napaMmeTpsl napaMmeTpsl
YCTPOUCTB;- COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
napaMmeTpsl (P POBBIX IU(pPOBBIX U(PPOBBIX
COBPEMEHHBIX YCTPOMCTB. YCTPOMCTB. HO YCTPOMCTB.




U(PPOBBIX Jomnyckarorcs JOTTYCKaIOTCs CBOOOTHO
YCTPOUCTB. 3HAYUTEIIbHbIE HE3HAYUTEIIbHBIE orepupyeT
OLINOKH, OLIMOKH, npruoOpeTeHHBIMU
IIPOSIBIISETCS HETOYHOCTH, 3HAHUSIMH.
HEI0CTaTOYHOCTh | 3aTPYIHEHMS IIPU
3HaHUM, 10 Py aHATTUTUYECKUX
nokasaresei, olepanusx.
oOyyJaromuics
UCIBITHIBAET
3HAYUTEIIbHbIE
3aTpyJHEHUS pU
OIepUpPOBaHUU
3HAaHUSMHM [IPU UX
nepeHoce Ha
HOBBIE CUTYAIH
YMerTh: OO6yuaromumiics He | OOy4aromuiics OO6yuarommiics OO6yyaromuiics
HPUMCHATD yMEET UIIN B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
CCTECTBCHHO | yenocraTounoit HETIOJIHOE 4acTHYHOE TIOJTHOE
-Hay4yHble U
S — CTEIIEHH yMEET COOTBETCTBHUE COOTBETCTBUE COOTBETCTBUE
epHBIC OCYIIECTBIIATh CJIEIYIOIINX CIIEYIOIINX CJIEIYIOIINX
3HAHMS, CHHTE3 YMEHUI: yMEHHUIl: yMEHUI:
METO/IbI IPOCTEUIINX OCYILECTBIISATh OCYILECTBIAT OCYILECTBIISATh
MaTeMaTH4€e | MUPPOBBIX CXEM CUHTE3 CUHTE3 CUHTE3
CKOTO Ha OCHOBE IPOCTEUIINX IpPOCTEHIIINX OPOCTENIINX
aHanusa - M| coppemeHHOIt U (POBBIX CXEM HU(POBBIX CXEM U (POBBIX CXEM
MOJIEJIMPOBa .
- AIIEMEHTHOM 0a3bl. | HA OCHOBE ) Ha OCHOBE ) Ha OCHOBE )
TeopeTHYECK COBPEMEHHOI COBPEMEHHOM COBpPEMEHHOM
oro " AIIEMEHTHOM 0a3bl. | 3JIEMEHTHOM 0a3bl. | 3JIEMEHTHOH 0a3bl
DKCIEPUMEH
TaJIbHOTO
MCCJIEJOBaH
ust B
npodeccuoH
aIbHOMN
JESATEIBHOCT
.
Braodemy: OOGyuarommiics He | OOyvaromuiics OOGyuarommiics OOGyuarommiicst B
HaBbIKaMH BJIAJIEET WJIM B BJaJIeeT METOAaMHU | YaCTHYHO BJIaJ€eT | MOJHOM 00bemMe
HPUMCHCHHA | yonocTaTouHOi aHaM3a METOIaMHU BJIaJieeT METOJAMHU
MOJTy4YE€HHBIX ‘
AN 1 CTETICHM BIIAJIEET U(PPOBBIX CXEM; METOJaMH aHajn3a | aHaliu3a
HABLIKAMI METO/IaMU aHajM3a | HaBBIKAMHU pabOTHl | IIU(PPOBBIX CXEM; U(PPOBBIX CXEM;
obmenmken | WMPPOBBIX CXem; c HaBbIKaMU pabOThl | HaBBIKAMH PabOTHI
€pPHOTO HaBbIKaMU pa0OThl | BJIEKTPOTEXHUYECK | C c
MOZECIINPOBA | C Ol anmnaparypomu, 3JEKTPOTEXHUYECK | DIIEKTPOTEXHUYECK
HHUAL. AJIEKTPOTEXHUYECK | DJIEKTPOHHBIMU Ol anmaparypomu, Ol anmaparypou,
Bnaners O anmnaparypou, YCTPONCTBAMH, 3JIEKTPOHHBIMU SJIEKTPOHHBIMU
Zgg?ggri I-)JICKTI\)JOHHBIMI/I KOHTPOJIbHO- YCTPONCTBAaMH, YCTPONCTBAaMH,
yCTpOMCTBAMH, WU3MEPUTENBHBIM U | KOHTPOJIBHO- KOHTPOJIbHO-

JKCIIEpUMEH




TaJIbHBIC
HCCICA0BaH
usi..

KOHTPOJIBHO-
HU3MCPUTCIIBHBIM U
HUCIIBITAaTCIIbHBIM
000py/I0BaHUEM.

HUCIBITAaTCIIbHBIM
o0opymoBaHuEM.
OO0yyvarommiics
UCIIBITHIBACT
3HAYUTEIIbHbIC
3aTPyHEHUS [TPU
PUMECHEHHH
HaBBIKOB B HOBBIX
CUTyalusiIX.

WU3MEPUTEIIBHBIM U
UCTIBITATEIIbHBIM
o0opymoBaHueM,
HABBIKK OCBOCHBHI,
HO JIOITYCKAIOTCS
HE3HAYUTEIbHBIE
OIINOKH,
HETOYHOCTH,
3aTpyAHCHUS MPU
AHAJTUTHYECKUX
Oreparmsx,
IIEPEHOCE YMEHUU
Ha HOBBIC,
HECTaH/IapTHBIC
CHUTYAIIHH.

U3MEPUTEIIBHBIM U
UCIIBITATEILHBIM
o0opyioBaHuEM,
cBOOOHO
HPUMCHSICT
MOJTyYCHHBIC
HAaBBIKU B
CUTYaITUAX
MMOBBIIIICHHOM
CJI0KHOCTH.

OIIK-2 CrnocoOHOCTEIO OCBauBaTh MCTOJHMKH HUCIIOJIb30BAHUA ITPOIrpaMMHBIX CPCIACTB IJIA

PCIICHHUA MTPAKTUYCCKUX 3aaa4

Hoka3areas | Kpurepuu oueHuBanus
2 3 4 5
3namop: OO0yuaromuiics OOyuarommiics OO6yuarommiics OO6yuarommiics
T€OpHUIo O | IEMOHCTPUPYET JIEMOHCTPHUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
CaMbIX TIOJIHOE HETIOJIHOE YaCTUYHOE TIOJTHOE
COBPEMEHHBI
OTCYTCTBHE UJIU COOTBETCTBHUE COOTBETCTBUE COOTBETCTBUE
X
rdopmar | HEAOCTATOUHOE CJIEIYIOIINX CIIEYIOIINX CJIEIYIOIINX
OHHEIX COOTBETCTBUE 3HAHUM: 3HAHMM: 3HAHUM:
TEXHOJIOTHSX | CIEIYIOIINX Ha3Ha4YCHHUE, Ha3Ha4YCHHUE, Ha3Ha4YCHHUE,
u 3HaHUM: YCTPOMCTBO, YCTPOMCTBO, YCTPOMCTBO,
IIPOTPaMMH | gasHadeHue, MIPUHIAIT MIPUHLHAI JEUCTBUS | IPUHLIMI ICHCTBUSA
bIX YCTPOMCTBO, JIEHCTBHUS Pa3IMYHBIX pa3IMYHBIX
CpeJICTBax, .
INPUHLINI JEHCTBUS | pa3InYHBIX AEKTPOHHBIX IEKTPOHHBIX
METOJIaX HX "~ "~
npuMenerus | PA3THIHBIX AIIEKTPOHHBIX YCTPOMCTB. HO YCTPOMCTB,
B AIIEKTPOHHBIX YCTPOMCTB. JIOITYCKAIOTCs CBOOOJTHO
npoecCHoH | YCTPOMCTB. Jomnyckarorcs HE3HAYUTEIIbHBIC OIepupyeT
abHOM 3HAYUTECIILHBIC OLINOKH, nproOpeTeHHBIMU
ACATCINBHOCT OLIMOKH, HETOYHOCTH, 3HAHUSAMM.
u. MPOSIBIISIETCS 3aTpyaHEHUS pU
HEJOCTAaTOYHOCTh | aHAJIMTUYECKHUX
3HaHWH, 10 Py onepaunusx.

MoKazaresiei,
oOyyJaromuics
HCIIBITBIBACT
3HAYUTEIIbHBIC
3aTpyJHEHUS TpU
ONEepUPOBAHUU
3HAHUSMU TIPH KX
nepeHoce Ha
HOBBIC CUTYAaITUH.




Ymems: OO6yuatomumiics He | OOyuaronmiics OO6yuarontuiics Ob6yuatonmiics
HCIOJIB30BAT | ymeeT WA B JEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
b HEZ0CTaTOYHOU HEIOJIHOE YaCTUYHOE IIOJIHOE
COBPEMEHHDL | ¢ renenn yMeeT COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
:IH (bopmar BbIOMpPATh CJIEIYIOLINX CIIEAYIOLINX CJICAYIOLINX
OHHEIS 3JIEKTPOHHBIE YMEHUI: YMEHUI: BBIOMpaTh | yMEHUIl: BIOUpATh
TEXHOJIOTHH | KOMIIOHEHTHI 110 BbIOMPATh JIEKTPOHHBIE JIEKTPOHHBIE
u 3aJJaHHBIM HJIEKTPOHHbBIE KOMITOHEHTHI 110 KOMITOHEHTHI 110
HIPOIPaMMH | xapakTepUCTUKAaM | KOMIOHEHTHI 110 3a/1aHHBIM 3a1aHHBIM
bIC U GOpMYJIMpOBaTh | 33JaHHBIM XapaKTEepUCTHKAM | XapaKTepUCTHKaM
CpeIcTBa, B
ToM  icle TpeOOoBaHUs K XapakTepUCTUKaM | U popMynupoBaTh | U GOpMyIUpOBATH
oreucctreny | YICKTPOHHBIM U GOpMyIHMpOBaTh | TPEOOBAHMS K TpeOOBaHUs K
oro KOMIIOHEHTaM. TpeGOoBaHUs K JIEKTPOHHBIM JIEKTPOHHBIM
IIPOU3BOJICT 3JIEKTPOHHBIM KOMITIOHEHTaM. KOMITIOHEHTaM.
Ba, Inpun KOMIIOHEHTAaM. VYmenns ocsoenbl, | CBoOOIHO
pCHICHAN Jlormyckarorcst HO JIOIYCKAIOTCS OlepUpyeT
ajad 3HAYUTEJIbHbIE HEe3HAYUTEIbHbIE nproOpeTeHHBIMU
npodeccruoH
ATBHOI OIMOKH, OLINOKH, YMEHUSIMH,
ESTEbHOCT IPOSIBIISETCS HETOYHOCTH, NpUMEHSET UX B
n. HEIOCTaTOYHOCTh | 3aTPYIHEHHS IPH | CUTYalHsax
YMEHUH, 110 pAYy | aHAJTIUTHYECKUX HOBBIIIEHHOMN
rokasaresei, ornepauusx, CJIO’KHOCTH.
oOyJaromuiics [IEPEHOCE YMEHUM
UCTIBITHIBAET Ha HOBBIE,
3HAYUTENbHBIE HECTaHJapTHbIE
3aTpyIHEHUS MPH | CUTYallHH.
OTIEPUPOBAHUHT
YMEHUSIMH TIPH UX
HepeHoce Ha
HOBBIE CUTYaIUH.
Bnaoemp: OO6yuaromuiics He | OOyuarommiics OO6yuaromuiics OOyuaromuiics B
Brnanets BJaJieeT WIH B BJIaJieeT HaBbIKAMU | YaCTMYHO BJIAJ€eT | MOJHOM 0ObeMe
HaBBIKAMHU HEIOCTaTOYHOU pacuera, HaBBIKAMU BJIaJIeeT HaBBIKAMHU
NPUMEHEHHS | CTETICHU BIIaJICeT MIPOEKTUPOBAHUS, | pacyera, pacuera,
CaMbIX HaBBIKAMHU POTPAaMMHUPOBAHU | IPOCKTHPOBAHUS, | IPOCKTHPOBAHUS,
COBPEMEHHBI | pacyera, ST IPOCTBIX MPOrpaMMHUPOBAaHU | TPOTPAMMUPOBAHU
X OPOEKTHUPOBAHUSA, | MUKPOIPOLIECCOPH | 51 MPOCTHIX s TPOCTHIX
uHpOpMaLd | IPOrpaMMHUPOBAHU | BIX CHCTEM, MHUKPOIPOLIECCOPH | MUKPOIIPOLIECCOPH
OHHBIX s IPOCTBIX JIOITyCKAITCA BIX CHCTEM, BIX CUCTEM,
TEXHOJIOTUH | MUKPOTIPOLIECCOPH | 3HAUUTEIbHbIC HaBBIKM OCBOEHBI, | CBOOOJHO
u BIX CHCTEM. OLIMOKH, HO JIOITyCKAI0TCS IpUMEHSeT
pOTpaMMH MIPOSIBIISIETCS HE3HAYUTENIbHbIE | TIOJyYeHHbIE
BIX CPEJICTB HEIOCTaTOYHOCTh | OUIHOKH, HaBBIKH B
B PELICHUN BJIAJICHUS HETOYHOCTH, CUTYyalHAX
HOCTaBJIEHHO HaBBIKAMU 110 PALY | 3aTPyIHEHMs IPU | TIOBBIILIEHHOMN
1 3a/1a4u. IIOKa3aTelleH, AHAIIUTUYECKUX CI0KHOCTH.
OObyuaronuiics orepanusx,




UCIIBITBIBACT IIEPEHOCE YMEHUU
3HAYUTEIIbHBIE Ha HOBBIE,
3aTPy[HEHUS IPU | HECTAHAAPTHBIE
IIPUMEHEHUN CUTyaLUH.
HaBBIKOB B HOBBIX
CUTYyalUsX.

[IIxansl OLieHUBAHMS PE3YyIbTATOB IIPOMEKYTOUHOMN aTTECTALIMU U UX OIIUCAHUE:!

@®opMa NPOMEKYTOUYHOM ATTECTANUM: 3a4€T, IK3aMeH.

O0s13aTeIbHBIMU YCJIOBUSIMHU TMOATOTOBKHM CTYJ€HTa K NMPOMEKYTOYHOH aTTecTaAlluu
SBIISIETCS. BBIMOJIHEHHE W 3al[UTa CTYAEHTOM JIabOpaTOpHBIX paboT, MPeAyCMOTPEHHBIX paboueit

IIPOrpamMMoi.
HIkana
Onucanue

OLlCHUBAHMS
BrimonHensl Bce  0oO0s3aTeNbHBIC  YCIOBUSI MOJTOTOBKH — CTYJIEHTa K
MIPOMEKYTOUHOM aTTeCTaluu, MPEAYCMOTPEHHBIE NPOrPAMMON TUCHUILIUHBI.
CTygeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHH, HaBBIKOB

3auTeHo NpUBEICHHBIM B TaOnmUIaX TOKa3aTelled, omepupyer MNpUOOPETCHHBIMU

3HAHUSIMU, YMEHUSIMU, HaBbIKAMH, IPUMEHAECT UX B CUTyalUAX MMOBBIIICHHOU
cnoxHocTu. [Ipu 3TOM MOryT OBITH JOMYIIEHBI HE3HAYUTENbHBIE OIIUOKH,
HETOYHOCTH, 3aTPYJAHEHUS NIPU AHAIUTHYECKUX ONEPALUAX, IEPEHOCE 3HAHUI
Y YMEHHI HA HOBbIC, HECTAHIAPTHBIE CUTYALUU.

He BemonHeHb! o0si3aTeNbHbIE  YCIOBHS TMOJATOTOBKH CTYAEHTa K
MIPOMEKYTOUHOM aTTecTaluu, MPEAYCMOTPEHHbIE IPOrPAMMON TUCLMILINHBI,
WU CTYACHT JAEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM,
He 3auteHo | HaBBHIKOB  MpPHUBEACHHBIM B  Ta0NMIIAX  [OKaszaTelei, JJIOMmyCKaroTCs
3HAYHUTENIbHBIE OIUOKH, MPOSIBISETCS OTCYTCTBUE 3HAHWMN, YMEHUM, HaBBIKOB
10 psAY MOKa3aTesiel, CTyAEHT UCTIIBITHIBAET 3HAUYUTENIbHBIE 3aTPYAHECHUS IIPU
ONEPUPOBAHUM 3HAHUSIMA U YMEHUSIMH IIPU UX MEPEHOCE HA HOBBIE CUTYAIIHUH.

®opma NPOMEKYTOYHOMN aTTECTALMHU: IK3aAMEH.

O0s13aTeIbHBIMHM YCJIOBMSAIMHM TOATOTOBKH CTYJACHTa K NPOMEXKYTOYHOH ATTeCTALMH
SIBJISICTCSI BBITIOJIHEHHUE W 3alllUTa CTYACHTOM JIa0OpaTOPHBIX pabOT, MPEIyCMOTPEHHBIX padodeit
IIpOrpaMMoi.

IIxkana oueHNBaHUA Onucanue

Buvinonnenvt  6ce  6uovi  yuebHOU pabomvl, NpedycMompeHHbvle
paboueti npoecpammou. Cmyoenm 0emMOHCmpupyem coomeemcmeaue
3HAHUL, YMEHUl, HABbLIKO8 NPUBCOEHHbIM 8 MAOIUYAX NOKA3amenel,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUAMU, HABbIKAMU,
npuMeHsiem ux 6 CUMyayusx novlueHHoU croxcHocmu. Ilpu smom
Mo2ym Oblmb 0onyujeHbl He3HauumenbHbvle OWUOKU, HEeMOYHOCMU,
3ampyOHeHus NpU AHATUMUYECKUX ONnepayusx, nepeHoce 3HAHUU U
VMeHUll Ha HOBble, HeCMAHOAPMHbLE CUMYAYUU.

Buvinonnenvt  6ce  6uovi  yuebHOU pabomvl, NpedycMompeHHbvle
yuebuvimM  naanom.. Cmyodemm — OeMOHCmMpupyem — HenoiHoe,
Xopouwo npasuibHoe  COOMGemcmeue  3HAHUL,  YMeHUll,  HABbIKOG
npueedenHviM 6 mabauyax nokasameneu, b0 ecau npu 3mom oviau
oonyujenvl 2-3 HecyujecmeenHvle OUUOKU.

Buinonnenvt  6ce 6udvt  yueOHolu pabomsel, npedycMompeHHble
Yooeremeopumenvno | yueonvim niaanom. Cmyoenm OemMouHcmpupyem CcOOMEencmeue
3HAHUL, 8 KOMOPOM 0C8eWeHd OCHOBHASA, HaUboIee 8AXCHASL HACMb

Omauuno




mamepuaia, HO npu 3mom ()onyu;eﬂa 00HA 3HAYUMENbHAS OWUDKA
UJIU HEMOYHOCMb.

He 6vinonnen o00un uau 6onee 6udog yueOHou pabomui,
npeodycmMompeHuvix yueouvim nianom. Cmyoenm OemoHcmpupyem
HeNnoJHoe COOMEeMmMCcmeue 3HaAHUU, YMEeHUll, HABbIKO8 NPUEEOEHHbIM
Heyoosnemeopumenvn | 6 mabauyax noxazamernetl, 0ONYCKAOMCA 3HAYUMENbHblE OUUOKU,

0 NPOsAGIAEMCS. OMCYMCMEUe 3HAHUU, YMEHUll, HABbIKOG NO psdy
nokasamesinel, cmyoenm ucnvimoiéaem 3HauumenvHovle
3ampyOHeHust Npu ONepuUpoOBaHUU 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOBble CUMYAYUU.

@DOH/1 OLIEHOYHBIX CPEJICTB MPECTABIICH B MIPHIIOKEHUH 2 K paboyeil mporpaMme.

7. YueOHO-MeTOAMYeCKOe 1 HH(POPMALIMOHHOE o00ecnedeHre TUCIUTITTHHBI
a) OcHosHas 1umepamypa:

1. Manaryra K.A. Casoctun I1.U., Kysnenos A.B. Ananorosas u nudpoBasi SJI€KTPOHMKA:
yuebHoe nmocobue. — M.: MY, 2010

6) dononnumenvHas tumepamypa:

1. UrymunoB B. H. Pa3paboTka 31€KTPOHHBIX YCTPOHNCTB M CXEMOTEXHHKA!
IIPAKTUKYM. Hupext-Menua 2014 - JJIEKTPOHHAs BEpCUs
http://www.knigafund.ru/books/184914

2. UrymuoB B. H. Pa3paboTka 3J€KTPOHHBIX YCTPOHMCTB U CXEMOTEXHHKA!

yueOHoe nocoowue, HNupexr-Menua « 2014 — ANIEKTPOHHAS BepCus
http://www.knigafund.ru/books/184914

6) Unmepnem pecypcoi:
1. http://www.elektrofag.com
2. www.pub.lib.ru
3. http://cxem.net
4. http://rlocman.ru

8. Mamepuanvno-mexnuueckoe obecneyenue OUCYUNIUHDL.
Jns  mpoBeneHHWs ~— JIEKIMOHHBIX — 3aHATHH ~ HEOOXOAMMBI  ayJUTOPHUH,  OCHAICHHBIC
MYJIbTUMEAMUHBIMU NTPOEKTOPAMU U 3KpaHaMu. JlJisi mpoBeaeHus 1a0opaToOpHBIX paboT TpedyeTcs
KoMnbloTepHbI  Kiacc (AB2507, AB2614, AB2619) c¢ ycTaHOBIEHHBIM MPOTrPAMMHBIM
obecneuenneM NI Multisim 13.0, AVR Studio, Proteus Design Suite 8.6..

9. Mertoanyeckue peKOMeHIANMH 1JIsI CAMOCTOSATEIbHOI PadoThI CTY1€HTOB

CaMocTosiTe;IbHAsI paGoTa CTYJIEHTOB HAMPABJIEHA HA PellieHHe CIeTYIOIMX 3a/1au:

CamocrosrenbHas paboTa sBIsSeTCS OJHMM W3 BHAOB y4yeOHBIX 3aHsaTuil. Llensb
CaMOCTOSITENIFHOW PabOThl — TPAKTUYECKOE YCBOEHHE CTYAEHTAMH BOIPOCOB aBTOMATHU3AIUU
yIpaBJI€HUS JKU3HEHHBIM I[MKJIOM HW3JIEJIMs, pAcCMaTPUBAEMBIX B TIPOLECCe H3YUYEHHS
JUCHUITIINHBI.

AyIuTOpHas caMOCTOsATENIbHAs paboTa M0 JUCHUIUIMHE BBIMOTHSACTCA HA YUeOHBIX 3aHATHIX
I0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM TPEITIOIABATENS M 110 €T0 3aJaHHIO.

BHeay,Z[I/ITOPHaH CaMOCTOATCIIbHAA pa60Ta BBITTOJIHACTCA CTYACHTOM IO 3aJaHUIO
npernoaaBaress, Ho 6e3 ero HermocpPeACTBEHHOTO y4acTHsl.

3agauu caMOCTOATELHON Pa0doThI CTY/ICHTA!

- pa3BUTHE HABBIKOB CAMOCTOSTEIHFHON Y4eOHON paboThI;

- OCBOCHHC COACPIKaHUA NUCHUITIINHBI;


http://www.elektrofaq.com/
http://www.pub.lib.ru/
http://cxem.net/
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=электроника+схемы

- yri1yOJeHue COAEepKAHNUS U OCO3HAHNE OCHOBHBIX MOHATHH AUCLUIUINHBI;

- UCTIOJIb30BAHUE MaTepraa, COOPaHHOTO U MOJYYEHHOTO B XOJI€ CAMOCTOSATENbHBIX 3aHATHH
U1 3P PEKTUBHOM MOATOTOBKH K 3aUeTy.

Bubl BHEaAyIUTOPHOI caMOCTOSATeIbHOI padoThI:

- CaMOCTOSATENIBHOE U3YYEHUE OTIENbHBIX TEM AUCLUIIINHBL

- IIOJrOTOBKA K JICKIIMOHHBIM 3aHATHSM;

- IOATOTOBKA K CEMUHApaM M NIPaKTUYECKUM 3aHATHUAM;

- 0()OpMIICHHE OTYETOB I10 BBHIIIOJHEHHBIM J1a00paTOPHBIM padoTaM M MOJArOTOBKA K UX
3aIluUTe;

- BBIIIOJIHEHUE pacyeTHO-Irpaduieckoil paboThl.

JUJ1s1 BBITTOJTHEHMSI JTFOOOTO BHJIA CAMOCTOSITEIBbHON paboThl HEOOXOIMMO MPOWUTH CIIEAYIOIINE
JTaIlbl:

- OIIpEJIETICHUE LIEJIN CAMOCTOSATENBHOI padoThI;

- KOHKpEeTU3alus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOLIEHKA TOTOBHOCTH K CAMOCTOSITEJIbHOM padoTe;

- BBIOOp aJIeKBaTHOIO crioco0a eHCTBUS, BEAYILEr0 K PELICHUIO 3a/1auy;

- IJITAHUPOBAHUE PadOTHI (CAaMOCTOSITENILHOM UITU C MOMOLBIO IIPENoAaBaTesis) Hal
3aJJaHUEM;

- OCYULIECTBJIEHHE B IIPOLIECCE BHIIIOJHEHUS CAMOCTOSITENIbHOM pabOThl CAMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOI'0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBIIIOJHEHUS PAOOTHI;

- pednekcus;

- Ipe3eHTanus paboThl.

10. Meroanyeckue peKOMeHAAIMM JJIs IPenoaaBaTeJisi

Ha HepBOM 3aHATUU IO TUCLHUIIIINHC HCO6XOIII/IMO O3HAKOMUTH CTYIIGHTOB C HOpSII[KOM cec
u3ydeHus (TeMaMu Kypca, opMamMu 3aHITUH, TEKYIIETO U TPOMEKYTOUHOTO KOHTPOJIS), PACKPHIThH
MECTO M POJIb TUCIUILUIMHBI B CUCTEME HAYK, €€ MPAKTUYCCKOE 3HAYCHUE, JOBECTH JO CTYICHTOB
TpeOoBaHusI K (popMe OTUETHOCTH M TPHUMEHEHHUs BUAOB KOHTpOINsA. BwimaroTcs 3amaHus amns
IIOATOTOBKHU K CeMI/IHapCKI/IM 3aHATUAM.

[Ipy mOATOTOBKE K CEMHMHAPCKOMY 3aHATHI0 10 TEPEYHI0O OOBSBICHHBIX TEM
IpenojaBaTeto HeOOXOIUMO YTOYHUTh IUIAaH HUX MPOBEAEHHUS, NPOAyMaTh (OPMYJIUPOBKU U
coJlep’kaHHEe Y4YeOHBIX BOIPOCOB, BBIHOCHMBIX Ha OOCYXKJIEHHE, O3HAKOMHUTBCS C TMEpEeYyHEM
BOTIPOCOB I10 TEME CEMUHApA.

B xone cemMuHapa BO BCTYMUTEIHHOM CIIOBE PACKPHITH MPAKTHYECKYI0 3HAYUMOCTH TEMbI
CeMI/IHapCKOFO 3aHATHA, OHpe)IGJ'H/ITI) HOprZ[OK €ro HpOBG}IeHI/Iﬂ, BpeMSI Ha O6CY)KI[€HI/I€ KaXI0ro
yuebHOro Bompoca. [IpumeHsisi QpoHTaNBHBIM OMpPOC JaTh BO3MOKHOCTH BBICTYIIHTH BCEM
CTyJeHTaM, IPUCYTCTBYIOIUM Ha 3aHATHU.

IlenecooOpazHo B Xo0JA€ 3alIUTHl JIAOOPATOPHBIX pabOT 3alaBaTh BHICTYHAIONIMM U
ay)mTopI/m JOIIOJIHUTCIIBHBIC U yTO‘-IHS[I-OHH/Ie BOHpOCBI C LOCJIIBKO BBIICHCHUS HUX HOSI/II_[I/Iﬁ 10
CYIIECTBY 00CYk1aeMbIX TPOOIIEM.

CneﬂyeT Hpe)IOCTaBI/ITI: BO3MOXHOCTH BI)ICTyHJ'IeHI/IH C MeCTa B BHUIEC KpaTKI/IX COO6HI€HHI71
0 MOATOTOBIICHHOMY 3apaHee BOMpPOCY.

B 33KJ'IIO‘-II/ITGJ'H>HOI71 qacTu CeMI/IHapCKOFO 3aHATHUA cnez[yeT IIOABECTH €ro HUTOTHU:. OaThb
OIICHKY BBICTYIUICHUI KaXKJOTO CTYACHTA M y4eOHOU TPYMIBI B 1IeJIOM. PacKphITh MOIOKUTETHHBIE
CTOpOHLI 1 HESOOCTAaTKU HpOBe)IeHHOFO CeMI/IHapCKOFO 3aHATHS. OTBeTI/ITB Ha BOHpOCI)I CTy,ZIeHTOB.
Brigats 3ananus Ui CaMOCTOSITENILHON pabOTHI 10 TIOJTOTOBKE K CIICAYIOIIEMY 3aHSITHIO.



[Tpunoxenue 1.

CTpykTypa u cofepKaHue JUCIUILIUHBL «Pa3paboTka SJIEeKTPOHHBIX YCTPOMCTB M CXEMOTEXHHUKA» [0 HAITPABJICHUIO 0T OTOBKH
09.03.01 «MadopmMaTiKa M BBIYMCJINTEIbHAS TEXHUKA» ¥ npoduino noarorosku «Kubepdusnyeckne cucrembn

H B .
H/IbI Y4eOHOH padoThl, ®
c| BKJII0YASl CAMOCTOATEIbHYIO Buanbi camocTosiTeJibHOH padoThl OPMEI
e arrecranu
e i padoTy CTyEeHTOB, CTY/ICHTOB "
M U TPYA0EMKOCTh B Yacax
n/n Paznen e ce
c y .
T e | 1 |mc|aas | €F | KO [ ICHE 1 peepar | Kip | 3 | 3
p C P p* *
P
a
Tema 1. Ocnosvr pabomul umnynbcHvix u
yugpposwix YCmpoicma. Buer
UMIYJIbCHBIX CUTHAJOB M MUX OCHOBHble | 4 | 1-2 2 2 4 2
mapamMeTpsl. JIuneitnbpie 3JIEMEHTHI
UMITYJTBCHBIX YCTPONCTB.
Tema 2. Kniouegule 91eMeHmbl
UMAYIbCHLIX — YCMPOLCMS. JuoaHbie
kmoun. Kimrounm wa BT. Jlunamuueckwiti | 4 | 3-5 2 2 4 2
KITIO4 Ha KOMIUTUMEHTAPHBIX
Tpan3ucropax. Kmroun na I[1T
Tema 3. [ugposvie u  nocuyeckue
yempoticméa.  CHCTEMBl  CUHCHEHMST U
uuppoBsle  Koabl.  OCHOBBI  anreOpsI
JNOTHKH. THmbl cepuiHBIX JorHMueckux | 4 | 6-8 4 4 4 2
AJIEMEHTOB (MHTeTrpaIbHBIX cXeM).
bazoBeie  anementsl  TTJI.  ba3oBble
sanemeHTsl KMOIL
Jlabopartopnast padota Ne 1. MccinenoBanue 4 | 6.7 8 3 8
JIOTUYECKUX IEMEHTOB U CXEM.




Tema 4. Kombunayuonusie  yugposwvie
ycmpoticmaa. MyJbTHIIIEKCOPEI,
JIEMYIIbTUILIEKCOPBI, mmdparopsl,
aemugpaTopsl, apu(pMeTHIECKUEe
CYyMMaTOp#I, CXEMBI KOHTPOJIS
YETHOCTH/HEYCTHOCTH. [{udpoBbie
KOMITapaTophbl.

9-11

Jlaboparopnas pabota Ne 2. MccnenoBanue
KOMOHMHAIIMOHHBIX YCTPOMCTB.

9-10

Tema 5. Ilocnedoosamenvruvle ycmpoticmaa.
Tpurrepsi, PETUCTPHI, CUETUYUKH,
1U(POBBIC ABTOMATEI.

12-
14

JlaGoparopnas padora Ne 3. HccnenoBanue
MOCJIE0BATEIBHOCTHBIX YCTPOMCTB.

12-
13

Tema 6. Ananocoso-yughposvie u yugppo-
aunanozogvie npeobpasosamenu (ALl u
LJAII). MeTtob1 npeoOpazoBaHus
aHaJIOTOBBIX BEJINYHH B KOZI.
[TapannenbHbIi AL, AIIT
nocneaoBarenbHoro npuommkenus, AL ¢
MPOMEKXYTOUHBIM  NPeoOpa3oBaHUEM B
uHTepBan  BpemeHu. Cxema  LIAII,
OCHOBHBIE TapaMeTpbl U XapaKTePUCTUKU
peoOpa3oBaHuUs.

15-
18

12

12

Jlabopartopnast padota Ne 4. HccienoBanue
aHAJIOTO-IIM(PPOBBIX U U(POAHATOTOBBIX
npeoOpazoBaresnei.

15-
17

12

12

12

Hroro B 4 cemecTpe

18

36

54

36

24

12

Tema 7. OcHoenvie ceedenusi o cemeticmee
muxpoxoumponiepoe AVR. ApxutekTypa
mpoueccopa  AVR.  Peructpsl  oOmiero
HazHaueHuss u AJIY. Peructp cocrosHus.
Anpecanis  yCTPOWCTB  BBOJAA-BBIBOJIA U
namsatd SRAM. IlporpamMmHbI CUETYHK M

1-3




crek. [lpepwiBanus. CrnocoOwl aapecanuu
JIAHHBIX.

JlaGoparopnast pabora Ne 5. 3HaKOMCTBO CO
cpemoit AVR Studio:mpuHIUTIBI
NPOrPaMMHPOBAHUS  MHUKPOKOHTPOJIIEPOB
AVR.

Tema 8. Cucmema KOMAHO
muxpoxoumponiepoe AVR. OcobeHHOCTH
apXUTEKTYpbl MUKPOKOHTpoJuiepa. Koman sl
nepecbulki. ApudMeTndeckue u JIOTHIeCKue
KOMaH/Ibl. Komanpt yIpaBJiIeHUS
MPOrPaMMOH. Komangelr  cpaBHEHHs.
Komanzaps! ycnoBHoro mnepexona. Komanniel
ciBuroB. KomaHnmel  ycTaHOBKM — OWTOB.
Komangsl u3MeHeHUs OHWTOB  perucrpa
MpU3HAKOB.  JIOMOJHUTENbHbIE  KOMaH/bI.
Komanp! pacmmpenHoro Habopa.

4-8

10

Jlaboparopnas pabora Ne 6. Pabora c
MOPTaMU BBOJIa-BBIBOJIA.

4-5

JlaGopatopHas pabota Ne 7.
IIporpammupyemslii TaliMep.

6-7

Tema 9. Apxumexmypa mukponpoyeccopnozo
Aa0pa MUKPOKOHMPOALEPOS AVR.
Opranuszanus NaMsTH. [TporpammHuas
MO/IEIb.

9-13

JlaGopaTtopnast pabGora Ne 8. Pabora c
aHanoro-1uQpoBeIM peodpazoBaTeseM.

8-9

JlaGopatopnass pabora Ne 9. Pabota ¢
YHHUBEPCATLHBIM MOCJIeIOBATEIbHBIM
uHTepdeiicom.

10-
11

Tema 10. [Ilpoepammuposanue AVR.
OOuue cBefieHrs. 3alUTa KoAa U JaHHbIX.
Koudurypanmonssle sueiku .

Wnentudukarop. KanubpoBouHnas sdenka.
Opranu3zaiys naMsTé TporpaMM U JaHHBIX

18




MHUKPOKOHTPOJUIEPOB ~ ceMmeiicTBa Mega.

VYpasnenue IIPOLIECCOM

nporpamMmupoBanus. [IporpammupoBaHue

1o [10CJIEI0BATEILHOMY KaHay.

[TapannensHoe IPOrpaMMHUPOBAHUE.

[IporpammupoBanue 1o  HHTEpdercy

JTAG.

Hroro B 5 cemecTpe 18 36 54
Hmozo: 36 72 108

*[1JIP — HanucaHue oTYeTa U MOATrOTOBKA K 3aIIUTE J1a00paTOPHOM pabOThI
CH** - caMOCTOATEIIbHOE N3yUEHHE




[Tpunoxenue 2
MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUCKOM ®EJIEPALINA

®EJIEPAJILHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEX/IEHUE BBICIIETO OBPA3OBAHUS
«MOCKOBCKHI NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

HanpaBneHHe IHOATOTOBKH.
09.03.01 «MupopmaTHKa M BHIYMCIUTEIbHAA TEXHUKA

[Mpoduns moaroTOBKM
«HHTeIeKTyaIbHBIE 0eCTNJIOTHbIE CHCTEMbD)
dopma 00yuyeHHs: OUHAS

Kadenpa «CMAPT-Texnonorum»

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCLUTIAHE

Pa3pa0oTKa 3J1eKTPOHHBIX YCTPOMCTB M CXeMOTEXHHKA

Cocras:
1. ITacnopT oHIa OLIEHOYHBIX CPEACTB
2. Onucanue OLIEHOYHBIX CPEICTB:
IIepedyens BOIPOCOB I DK3aMEHA
[Tepeuenb BOpOCOB JIsl 3a4eTa
[lepeuyeHb BONPOCOB JUIs 3aLIUTHI TJaOOPATOPHBIX PabOT
TecToBBIC 3a7aHNS

MockBa, 2024 rox



1. ITacmopt ¢oHIa OLIEHOYHBIX CPEACTB

Tabauua 1

TTIOKA3ATEJIb YPOBHS COOPMUPOBAHHOCTU KOMITETEHIIUI

PA3PABOTKA JIEKTPOHHBIX YCTPOMCTB 1 CXEMOTEXHHUKA

dI'OC BO 09.03.01 «<MHpopmMaTUKa M BBIYMCIUTEIbHAA TEXHUKA»

B mporuiecce ocBoeHMs 1aHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIAEAYIOIME KOMIEeTEeH MU

KOMIIETEHIIUHU TexHoJiorust dDopma .
IlepeyeHb KOMIIOHEHTOB (¢opMHupOBaHUS | OLEHOYHOIO Creneny yposreit OCBOCHI
HUHIAEKC | ®OPMYJIMPOBKA . o KOMIIETeHLMH
KOMIIeTeH Ui cpeacTBa
OIIK-1 | crtocoOHOCTBIO 3namo 0 METOoJaxX | JIEKIIHS, 3JIP, T, 3 Ba3oBblii ypoBeHb:
MNPUMCHATH €CTCCTBCHHO- | MATCMATHYCCKOI'O aHaJInu3a u na60paT0pHme BOCIIPOMU3BOJICTBO ITOJIYYCHHBIX
Hay4HbIE U | MOJEIUPOBAHMUS. 3HaTh | paboTHI 3HAHUI B XOJI€ TEKYIIErO
0O0IIenHKEHEPHbIE OCHOBHYIO TEOPHIO 00 | camocTosITenbHas KOHTPOIIS; yMEHHE PEIlaTh
3HaHWAA, MCTOJBI | SKCIICPUMCHTAJIbHBIX pa60Ta, TUIIOBBIC 3aJ4a4u, IPUHUMATh
MaTeMaTH4eCKOro UCCIIEIOBAaHMSIX B npoQecCUOHANEHBIE PELICHUS
aHanusa U | IpO(eCCHOHANTLHOM 10 U3BECTHBIM aJITOPUTMAaM,
MO/JICIIUPOBAHMUS, NesITeIbHOCTH, Y Memp NpaBHIaM U METOJUKAM
TEOPETUIECKOTO U | IPUMEHSTD €CTECTBEHHO-
HKCIEPUMEHTATBHOTO Hay4yHble U OOIIEUH)KEHEPHBIE IToBbIIEHHbII YPOBEHb:
MCCIIC/TOBAHHS B | 3HaHUS, METOIBI [PAKTHYECKOE IPHMEHEHNE
npodeccuoHaIbHON MaTeMaTHYeCKOro  aHaiau3a M MOJTyYEHHBIX 3HAaHUH B IIpoLiecce
JeSITeTbHOCTH MOJICIIMPOBAHUS, TEOPETHIECKOTO M3ydCHUS JUCLIHILIHHDL,
u HKCHEPUMEHTATBHOTO FOTOBHOCTD PEIIATh
nccrenosaHust B HpaKTHYECKHE 3a1a41
npOdecCHOHANbHO MOBBILIEHHON CII0KHOCTH,
ACATCTBHOCTH. Baadems HETHUIOBbIC 33/1a4¥, TPHHUMATh
HaBBIKaMM _ HpUMCHCHHA npodecCHOHATbHBIC PEIICHHS B
MOJTyYCHHBIX 3HAHWI U HABBIKAMH YCIIOBHSIX HETONHON
OOIICHHKEHEPHOTO OIIPEAEIICHHOCTH, TIPU
MOJIETTUPOBAHUS. Bnaners HEIOCTATOYHOM
YMCHUAMU [IPOBOANTR JTOKYMEHTaIbHOM, HOPMATHBHOM
OKCIICPUMCHTAJIbHBIC U METOJIMYECKOM 00ecIIeueHUU




Hcciaca0oBaHus.

OIIK-2

CnocoOHOCTBIO
OCBauBaTh METOIUKH
UCIIOJIb30BaHUS
OPOrPaMMHBIX  CPEICTB
JUTS pelIeHuUsI
NPaKTHYECKHX 3a/1a

3namp ___TEOPUI0O O  CaMbIX
COBPEMEHHBIX HH()OPMAIIIOHHBIX
TCXHOJIOTUAX HW HOPOrpaMMHBIX

CpeJICTBax, MeTOoIax ux
MIPUMCHECHUS B
npodeccuoHanbHOM
JIeATETLHOCTH.

Ymems UCIIONIb30BaTh

COBpPEMEHHbIE WH(pOPMAIMOHHbIE
TEXHOJIOTMM M  IPOrpaMMHBIE

CpEJICTBA, B TOM  4YHCIE
OTEYECTBEHHOI'O  MPOM3BOJCTBA,
npu pelieHnu 3a1a4y
npodeccuoHanbHOM
JIeSITEJIbHOCTH.

Bnadems HaBbIKAMU
IPUMCHCHUS caMbIX

COBPEMEHHBIX WH(GOPMAIIMOHHBIX
TEXHOJIOTMM M  HPOTrPaMMHBIX
CpenCTB B pereHnu
MMOCTaBJICHHO 3a1auH.




2. IlepeyeHb OLEHOYHBIX CPEICTB MO AUCHHUILIHHE

Pa3paboTKa 371eKTPOHHBIX YCTPOWCTB M CXeMOTEXHHKA

No HanmMmeHnoBaHue [IpencraBnenue
0 OLEHOYHOTOCpE Kpartkas xapakTepucTika OlleHOYHOTO OLIEHOYHOTO CPECTBa
C JICTBA CpeaAcCTBa B ®OC
Cucrtema cTaHIapTHU3WPOBAHHBIX 3aJaHUM,
[MO3BOJIAIOLIAS
Tect m doHa TeCTOBRIX
1 aBTOMAaTU3UPOBA .
(T) . 3a/TaHu I
Th MPOIEAYPY M3MEPECHHUS YPOBHS 3HAHUI
Y YyMEHUH 00yyaroerocs.
CpencTBo MPOBEPKH YMEHHWH M HABBIKOB
pel POBCPKH Y 3amaHust I 3alATEI
OPUMEHSTh TIONyYeHHbIE 3HAHUS Ui
2 3JIP n1a00paTOpHBIX padoOT
pelIeHUsT  MPaKTUYECKMX  3amad  C
MOMOIIIbI0 HUHCTPYMEHTAJIbHBIX CPECTB.

2.1. [lepeyeHb BOMPOCOB /ISl IK3aMeHAa

MUHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUCKOM ®EJIEPALINA
OEJJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/JIEHUE BBICIIIET'O

OBPA30BAHUA

«MOCKOBCKHNM MMOJUTEXHUYECKA YHUBEPCUTET»

§

(MOCKOBCKHWH IMOJIUTEX)

®dakynbTeT MHPOPMATHKU U CHCTEM ynpaBieHus, kadeapa «CMAPT-TexHonorun»
JucnnnnnHa «Pa3paboTka 3JIeKTPOHHBIX YCTPOUCTB M CXEMOTEXHHUKA»
O6pazoBarenpHast mporpamma 09.03.01 «MHpopMaTHKa U BEIYUCIUTENbHAS TEXHUKAY,

OIl Kubepduszuieckre cuCTEMBI

Kypc 2, cemectp 4

1. TlpepsiBanus.

3K3AMEHAIIMOHHBIN BUJIET Ne3

2. Apxwurextypa npoueccopa AVR

3aB. kadenpoii

/E.B. Ilerpynuna/




2.1. epeuyenn Bonpocos ais dx3amena (OITK-1)

HBOoo~NoOhwWDE

[N
[N

0.
. KoMaH1b1 yripaBieHus nporpaMmMon
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Apxurextypa npoieccopa AVR.

Peructpsl obmiero naznayenus u AJIY.

Peructp cocrosiaus.

Anpecanusi ycTpolcTB BBOJa-BbIBOa U aMsatu SRAM.
[IporpamMMHBIN CYETYUK U CTEK.

IIpepsiBanus.

Crioco0b! agpecaliy JaHHBIX.

Oco0eHHOCTH apXUTEKTYpbl MUKPOKOHTPOJLIEPA
Komanzbl nepecsuiku

Apudmernyeckre 1 JOrMueCKUe KOMaH/Ibl

Komanns! cpaBHEHUs

KomaHnibl ycioBHOTO niepexoaa

Komanzp! ciBuros

Komanzp! yctaHOBKH OUTOB

Koman sl n3MeHeHus: OUTOB perucTpa Npu3HaKoB
JlononHuTenbHbIE KOMaH/IbI

Komanp! pacmupeHHoro Habopa

Opranu3zanust mamsTH.

[TporpaMMHast MOZEIb.

3amuTa KoJia ¥ JaHHbIX

Kongurypaunonusie sueitku

Unenruduratop

KanmubGpoBouHas siuelika

Opranuzanys naMsaTé IporpamMm U JaHHBIX MUKPOKOHTPOJIIEPOB cemeiicTBa Mega
ITocnenoBarenbHOE IPOrpaMMUPOBAHNE IIPU BBICOKOM HAIPSHKEHHUN
VYmpasieHnue nponeccoM NporpaMMUpOBaHuUs
ITporpaMMupoBaHue 1O MOCIENOBATEILHOMY KaHALY
[lepexitoueHne B pexuM IporpaMMUpPOBaHUS

VYmpasnenneM npoueccoM nporpammuposanus FLASH-namsatu
VYnpasnenue mpoieccoM nporpammupoBanusi EEPROM-namsitu
[TapamienpHOE MPOrpaMMHUPOBAHKE

[TporpammupoBanue FLASH-namsitu

ITporpammuposanne EEPROM-namsatu

3anuce EEPROM-namsitu

Konduryprupoanue MUKpOKOHTPOJIIEPOB

[TporpamMmmupoBanre KOH(GUTYPAIIMOHHBIX STYEEeK
[TporpaMMupoBaHue SYEEK 3aIUTHI

2.2. lepeuyenn Bonpocos s 3auera (OIK-2)

RBROoo~Nooa~wNE

0.

Marematruyeckue 0OCHOBBI paboThl IU(GPOBBIX U JOTHUECKUX YCTPOHCTB
OcHoBbI anreOpsl JIoruku. bysnesa anredpa.

MuHuMHU3a1us JTOrMuecKuX QYHKIUNA U BbIpaXKeHUH

JInogHbBIE KITIOYH

Kiroun Ha BT

JluHaMuueckue XxapakTepucTuky kinroga Ha bT

Kiroun na I1T

THuIbI CEpUNHBIX JIOTHYECKUX 3JIEMEHTOB

ba3oBsIii a5eMeHT TpaH3ucTOpHO-TpaH3ucTopHOM Joruku (TTJI)

TTJI ¢ OTKPBITBIM KOJUIEKTOPOM



11.

Bba3oBrle ninements! toruku KMOIT

12. KMOII ¢ Z — Bb1xoa0oMm (¢ Z — COCTOSTHUEM)

13. MynbTUILUIEKCOPBI, IEMYJIbTUILIIEKCOPHI

14. HIudparopsl, nemmdpaTopsr

15. Apudmerndeckuii cymmaTop

16. [ludpoBsie KOMIIAPATOPHI

17. CxeMbl KOHTPOJISI YETHOCTH/HEYETHOCTH

18. ApudMeTHKO-JIOrHUECKUE YCTPOHCTBA

19. OcHoBHbIE BUBI, CTPYKTYpa U MPUHIIUIIBI TOCTPOSHUS TPUTTEPOB
20. RS—tpurrep

21. D—rpurrep

22. T—tpurrep

23. JK—tpurrep

24, Peructpsi: kinaccupukanus, CTpyKTypa U MPUHLIUIIBI TOCTPOCHHUS
25. [TapamiensHBIA perucTp

26. CaBuraromnui perucTp

27. Cueruuku: knaccudukanys, CTpykTypa U IPUHLUIIBI IOCTPOSHUS
28. JIBOMYHBIC CUCTYNKHU

29. JIBOMUHO-KOIMPOBAaHHbIE CYETUYUKU

30. [Hudpo-ananorossie nmpeodpazoBarenu (LIAIl): ocHOBHBIE XapaKTEPUCTUKH
31. ITAII ¢ uMpOTHO-UMITYJIBCHON MOIYJISIIUEH

32. LIAII c cyMmmupoBaHreM BECOBBIX TOKOB

33. LIAII Ha nepexirouaeMbIX KOHACHCATOPax

34. IHAII Ha UCTOYHHKAX TOKA

35. ITAII c cymMupoBaHueM HanpsKEHUN

36. Amnanoro-mudpossie nmpeodpazoparenu (ALIT): ocHOBHBIC XapaKTePUCTUKH
37. [MTapamnensubrid AL

38. Mmuorocrynenuatsie AL

39. MHoTroTaKTHBIC TIOCTIeI0BaTeIbHO—TIapautebHbie AT

40. Komngetiepusie AL

41. AIIIT mocnegoBaTenbHOTO cueTa

42. ALII mocnegoBaTenbHOT0 MPUOTUKESHUS

43. AIII MHOTOTaKTHOTO HHTETPUPOBAHUS

44, Curma—nensta ALTL

2.3 ®oHJ TECTOBLIX 3aaHNNI

(OTIK-2)
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Kakve [BOWYHbIE CUTHaJIbI
JIOJDKHBl  OBITH TMOJAHbl Ha
BXO/1bl A, B, E
AeMyJbTUILIeKcopa 1:4,

yTOObl CUTrHaJ X U3 JIMHUHU

E=1;A=0;B=0

E=1;,A=0;B=0

E=0;A=0;B=0

[IpaBUIBHBIN

CBA3U NOCTYIUJ K IPUEMHUKY
F0?

E=1;A=0;B=1

E=0;A=0;B=1




113 mooot
CBA3MI

L4

|tl'J

}
1

l
1

— & _FU
1

I_: & _Fl
11 2

— & _F:
3

- & | F3
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Kakve [JBOWYHbIE CUTHaJIbI
JIOJDKHBl  OBITH MOJIAaHbl Ha
BXO/1bl A, B, E
AeMyJibTUILIEKcopa 1:4,

YyTOObl CUTrHa/ X U3 JIMHUHU

CBA3M INOCTYIIUJ K NIPUEMHUKY
F17?

113 mmoor
CBA3H X 1

E |

o=

& | Fl

1T

E=1;A=0;B=0

E=1,A=1;B=0

E=0;A=1;B=1

E=0;A=1;B=0

E=0:A=0:B=1 [IpaBUJIbHBIN
H & | F2 ’ ’
B|1 : 3 [
T & | F3
4
Kakue [ABOWYHbIE CUTHAaJIbI
JIOJDKHBI ~ ObITh IOJAaHbl Ha E=1,A=0;B=0
BXoJabl A, B, E, 4T0OBI curHas c
uctouHuka D2 mpomen Ha E=0,A=0;B=1
BbIxo4 F MysbTUniekcopa 4:1
E=0;A=1;B=1
E|1
2 HE E=1;A=1;B=0
23 1
All Dl
Rl
—H 2 —l__ 1 |F
D2
1 & | | .
B[1 5 E=0;A=1;B=0 [IpaBUJIbHBIA
% D3

&




Kakue [JBOWYHBIE CHUTHAJIbI
JIOJDKHBI  ObITb NOJAHbl Ha
Bxoabl A, B, E, 4T0OBI curHas c
ucToyHuka D3 npowesn Ha
BbIX0Z F MysbTUILIEKcOpa 4:1
E|1

E=1;A=0;B=0

E=0;A=0;B=0

E=1,A=1;B=0

DO [IpaBUIBHBIN
[ & E=0;A=1;B=1
24 .
All DI
%» ] &
‘ H —| al
D2 - -1 |
o] | E=0;A=0;B=1
B|1 3
D3
TJ e
4
25
MHUHUMHU3UPOBATH JIOTUYECKYIO F=0
bYyHKIMIO 3-X MepeMeHHbIX
F=AB-C+AB C+ABC+AB-C F=BC
[IpaBUIBHBIN
F=A-B+B-C+A-C
F=AB
F=1
Kakoe MakcuMasbHOE YHCJIO
MMITYJIbCOB N0/ CYUTHIBAET 5
CYeTUYMK-JIeJIMTe/]b /10 IpUxo0/ia
B CXOJIHOE COCTOsIHUE? 6
[IpaBUIBHBIN
26 Q Q, 7
L Trr TT
8
o reR_o Rl o
9
Kakoe MakcuMasbHOE YHCJIO
MMITYJIbCOB O CYHUTBhIBAET 11
CUeTUYMK- JeJIUTeNb 10 IpUxo/ia
B UCXOHOE COCTOsSIHUE? 12
27 _ } [IpaBUIbHBIU
9 U, 13 p
1 L{Trr T
o ' R 14

15




Kakoii koadpduuueHT  cyeTa
Kcu UMeeT CYETYHUK, 3
M300paKeHHbIN Ha cxeMe? . [IpaBUIBbHBIN
Q Q, Q,
28 | 41417 TT T 6
R - - R
[0 7
8
CKOJIBKO CYEeTHBbIX TPUITEPOB
noTpeodyeTcs JUIS 4
CYMMUPYIOLLET0 CYETYUKA C [IpaBUJIbHBIN
kKo3ppumeHToM cyeTa Kcu = 5
2g | 22 TpHU UX NOCJe/0BAaTeTbHOM 6
BKJIIOUEHUU?
7
8
[IpaBUIBHBIN
Kakoe 4ucio mnpejcraB/ieHO B 69
JIBOUYHOM KOJ€:
10001017 73
30 57
81
87
Kakoe 4uciio mnpejcraB/ieHO B 13
JIBOUYHOM KOJ€:
110117 29
31 32
[IpaBUIBHBIN
27
21
32 | CUHXpOBXO/, TpUrrepa
Ha3LIBAETCS npsambiM | OTPOKH/bIBaHME TpUrTepa
JUHAMUYECKUM, €CJIH ... POHUCXOAUT MO HNOTEHLIHATy
Jjor. 1
ONPOKU/IbIBaHHE TpUrrepa

INPONCXOAWUT II0 IIOTEHUHAJTY




Jgor. 0

ONPOKHJbIBaHUE TpUTTepa
NPOUCXOAUT TI0 Nepenajgy
noTeHuyaJsa c jor. 1 Ha Jjior. 0

OINPOKUIbIBAHUE TpUTrTEepa
NPOUCXOAUT TI0  Nepenajgy
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(IMK-1)
1. Kakoe onpeenenue MUKpOIIPOIieccopa MOITHOE.

a) + uudpoBas UHTErpasibHas cXeMa, IpeIHa3HaYeHHAasl JJIs BHIIIOJHEHUS apu(PMETHUECKUX
U JIOTHYECKHX OIeparyii, 00padoTku HH(GOPMAIMH O/ YIPABICHUEM POTPAMMBI, BBHITIOJHECHHAS
1o texaonorur bUC umu CBUC;

0) nudpoBasi HTETpAIbHAS CXeMa, ITPeTHA3HAYCHHAS )T BBITOJIHEHUS apU(PMETHICCKUX U
JIOTHYECKHX orepaluii, 00padoTku nHdopmanuu, BeinonHeHHas no rexuoioruu bUC unmu CBUC;

B) MHTETpaJbHAs cXeMa, MpeIHa3HaueHHas JUIsi 00paboTKM WHQOPMAIMK W BBITOJHCHHAS
o texaonorur bBUC umu CBUC;

r) mudpoBas HHTETpabHAS CXeMa, MpeIHa3HAYCHHAS JIJISl BHITIOJHEHUS apU(PMETHICCKUX U
JIOTUYECKHX ONeparuii, 00paboTKu HHPOPMAIIUH.

2. YUto noHUMaeTcs MoJi MUKPOIIPOLIECCOPHBIM KOMIUIEKTOM?

a) Habop MUKPOCXEM OJHOU U TOM K€ Cepuu;
0) psiT MUKPOTIPOLIECCOPOB OJTHOM M TOM Ke (PUPMBI;

B) + HaOOp MHTErpajbHBIX CXEM, M3TOTOBJICHHBIX HA OJHOM TEXHOJOTHYECKOM YPOBHE,
COBMECTHUMBIX I10 3JIEKTPUUYECKUM, HH()OPMALIMOHHBIM U KOHCTPYKTHUBHBIM [TapaMeTpam, BXOISAIINX
B COCTaB OJIHOM CepuU U MpeAHA3HAYECHHBIX JJI CO3aHUSI MUKPOTPOIIECCOPHBIX CUCTEM;

r) HaOOp MHTErpajJbHBIX CXEM, HM3TOTOBJIEHHBIX Ha OJHOM TEXHOJOTMYecKoM Oasuce,
COBMECTUMBIX TIO DJEKTPUUYECKUM, HWH(GOPMAIMOHHBIM W KOHCTPYKTHBHBIM Mapamerpam u
NpE€aAHa3HAYCHHBIX OJId CO3JaHHs MUKPOIIPOUCCCOPHBIX CUCTCM.

3. Kaxkoit Habop 0JI0KkOB 00513aTE€LHO JOHKHA COJEPKaTh MUKPOTPOIIECCOPHAst cucTema?

a) AJIY, namsth, nunTepgeiicHble 6J10KH, TaliMephl, YCTPOICTBA BBOIa-BbIBO/IA;
0) + AJIY, namsTh, ycTpoICTBO yIpaBjeHus, yCTPOCTBa BBOJa-BbIBO/IA;
B) AJIY, onepatuBHas maMsTh, yCTPOWCTBO YIIpaBJIEHUs, yCTPOWCTBA BBOa-BhIBO/IA;

r) AJIY, nocrosiHHas amsTh, ONIEpaTUBHAS AMATh, YCTPOICTBO yIpaBIeHUS.

4. B dYeM COCTOST OCHOBHBIE pa3NIUuYUsi MEXKIy TMPUHCTOHCKOW | TapBapACKOU
apXHUTEKTypaMu?

a) TOJIBKO B Ha3BaHUSX;

0) B pa3psiHOCTH;

B) B HAJIMYMH SHEPTOHE3aBUCUMOM MaMSATH IPOTpamm;

r) + B HCHOJb30BaHUHU JIMOO OJHON OOIIeH, MO0 MBYX pa3lelbHBIX MarucTpajed s
oOparreHus K mporpaMMam U JJaHHBIM.

5. Uem oTinu4aeTcst CAHXpOHHAsI MarucTpalib OT ACUHXPOHHOM.




a) UCIIOJIb30BAHUEM CUTHAJIA CHHXPOHU3AIINH;

0) + OTCYTCTBHEM CHUTHaJIa OOPAaTHOU CBSI3H;

B) OJTHOBPEMEHHBIM HCII0JIb30BAHUEM CUTHAJIOB CHHXPOHU3ALIUU U OOPATHOM CBSI3M;

I') CKIIOHHOCTBIO K 3aBUCAHHUIO.

6. B gyem ocobennoctu CISC, RISC u VLIW apxutektyp?

a) ’TO CHHOHHMMBI, UCTIOJIb3yeMbI€ pa3HbIMU (PUPMaMHU;

0) + CISC apxurektypa HCIOJIB3yeT Ooybmioi Habop KomaHna pasHoi mHb, RISC
APXHUTEKTypa MCIOJIb3yeT HEeOOJbIION HabOp KOMaHa OJAMHAKOBOW mimuHbl 1 VLIW apxurekTypa
UCIONB3YET HA0Op UIMHHBIX KOMaHJ, 00ecledyrBaIONIMX OJHOBPEMEHHOE MPOrpaMMHpPOBAHUE
pabOThl HECKOJIBKUX ONEPALMOHHBIX OJIOKOB;

B) CISC apxutekTypa HCHoOib3yeT OOJNBIION HaOOp KoMmaHa oauHakoBou mwmHBL, RISC
aApXUTEKTypa MCIONb3yeT HeOONbIIoi Habop KoMaH7 oauHakoBoW AnuHbl B VLIW apxutextypa
UCIIONIB3YET HA0Op JUIMHHBIX KOMaHJ, OO0ECleYHBAIONIMX OJHOBPEMEHHOE MPOTrpaMMHUpPOBAHUE
PpabOThl HECKOJIBKUX ONEPALMOHHBIX OJIOKOB;

r) CISC apxutekTypa HCHOJb3yeT HeOOnbIIoW Habop KomaHa pasHoi mmHbl, RISC
apXUTEKTypa MCIONb3yeT HeOONbIIoi Habop KoMaH[ oauHakoBoW AnuHbl B VLIW apxutextypa
UCIONIB3YET HAO0Op UIMHHBIX KOMaHJ, OO0€CleYHBAIONIMX OJHOBPEMEHHOE MPOTrpaMMHUpPOBAHUE
paboThl HECKOJIBKUX OMEPAIIMOHHBIX 0J10KO0B;8, 16, 20, 24, 32, 64.

7. Yem otnuuaercs ctpykrypa MII ot apxutextypst MI1?

a) CTPYKTYpa He BKIIFOYAET TOJIHKO METO/BI aJIpecallli;

0) + apXWUTEeKTypoll MHUKpOIpOIleCCOpa HA3bIBAETCSI KOMIUIEKC €ro anmapaTHBIX U
IPOrPaMMHBIX CPEJCTB, MPENOCTABIAEMbIX [0Jb30BATEN0, a CTPYKTypa MHKpOIIpoLeccopa
OTpefieNiieT COCTaB U B3aUMOJEHMCTBHE OCHOBHBIX YCTPOMCTB M OJIOKOB, pa3MEIIEHHBIX Ha €ro
KpPHUCTAILTIE;

B) CTPYKTYPOH MHKPOIPOLIECCOpPa HA3bIBAETCS KOMILIEKC €r0 anmapaTHbIX U MPOrpPaMMHBIX
CPEJIICTB, MPEAOCTABISIEMBIX MOJIb30BATENI0, @ APXUTEKTYpPa MUKPOIIPOIIECCOPA ONpPEAEIeT COCTaB
Y B3aUMO/IEWCTBHE OCHOBHBIX YCTPOUCTB U OJIOKOB, pa3MEIICHHBIX Ha €ro KpUCTAJLIE;

I') apXUTEKTypOll MHKpPOIpPOIECCOpa HA3bIBAETCS KOMIUIEKC €ro MPOTPAMMHBIX CPENICTB,
NPEJOCTABIIIEMBIX II0JIb30BATENO, a CTPYKTypa MHUKpPOIpOIleccopa OIpenenseT cocTaB |
B3aMMOJICIICTBHE OCHOBHBIX YCTPOMCTB U OJIOKOB, pa3MEIIEHHBIX Ha €r0 KpUCTaJlJIE.

8. HaitguTe oCHOBHbBIE HEIOCTATKM ACHHXPOHHBIX MarucTpaieil.

a) + CKIIOHHOCTh K 3aBHCaHUIO, CII0KHOCTh HHTEP(HEHCHBIX OJIOKOB;

0) CKJIOHHOCTb K HEyCTOWYHBON paboTe, CI0XKHOCTh MHTEPPEHCHBIX OJIOKOB;

B) CKJIOHHOCTb K 3aBHCAHUIO, MOBBIIIEHHbIE TPEOOBaHUS K Pa3psiAHOCTH MUKpPOIIpoIieccopa

I') TOBBIIIEHHbIE TpPeOOBaHUS K TAaKTOBOW YACTOTE MHKPOIPOILIECCOpa, CKIOHHOCTh K

3aBHCAaHUIO.



9. B ueMm cocTouT crienuguka M- agpeca U JaHHBIX?

a) OHM UMEIOT OAMHAKOBYIO LIMPUHY;

0) oHu 00€ IBYHAINpaBJICHHBIC,

B) IIMHAa ajpeca BCerjJa JBYHAlpaBlIeHHas, a IIMHA JaHHbIX MOXET ObIThb Kak
JIBYHAIIPaBJICHHOM, TaK ¥ OJHOHAIIPABIICHHOM;

r) + IIMHA JaHHBIX BCErJa [BYHANpPaBICHHAs, a IIMHA aJpeca MOXET OBITh Kak
JIBYHAIIPaBJICHHOM, TaK ¥ OJHOHAIIPABIICHHOM;

10. Ha xakue ctyneHu aenurcs 6-ctyneH4arsii kouseiiep B MII?

a) BbIOOpKA ouepeIHON KOMaH[bl, AEKOJUPOBAHUE OYEPEAHON KOMaHIbl, (GOpMHUpOBaHUE
ajzipeca oIepas/ia, O’KUAaHNE, BBIIIOJIHEHUE ONEpalluy, pa3MELICHUE PE3yIbTaTa B aMsITH;

0) + BbIOOpKa OYepeHON KOMaHIbI, IEKOIMPOBAHUE OYePETHON KOMaH b, (hopMUpOBaHHE
azipeca olrepaHza, IPUEM OIlepaH/a U3 NaMATH, BBIIIOJIHEHUE OIEpalliy, Pa3MEILEHUE pe3yIbTaTa B
NaMsATH;

B) BBIOOpKa OYEpEeTHON KOMAaHIIbI, JEKOJUPOBAHUE OYEPETHONW KOMAaHIbI, MIPOCTOM, pUeM
olrepaH/a 13 MaMATH, BBIIIOJIHEHNUE Ollepallii, pa3MelIeHUE pe3yibTaTa B IaMsITH;

r') BbIOOpKa OouepeqHON KOMaH[bl, JEKOJUPOBAHHUE OYEPEAHON KOMaHIbl, (OPMHPOBAHUE
azipeca onepasia, OXKUJAaHue, IPUEM OlepaHaa U3 NIaMsATH, BBIIIOJIHEHHE Ollepaliy.

11. HaliguTe ri1aBHOE MPEUMYILECTBO ACHHXPOHHBIX MarucTpasei nepel CHHXpPOHHBIMU.

a) UCII0JIb30BAHNE CUTHAJIAa KBUTUPOBAHUS;

0) HOBBILLIEHHAS CII0)KHOCTb UHTEPPEHCHBIX OJIO0KOB;

B) + BO3MOXHOCTb pabOThl MHUKPOIpPOIECCOpa C KaKIbIM U3 YCTPOMCTB C MaKCHMAJIbHO
BO3MOYHOM ISl HETO CKOPOCTHIO;

I') YBEJIMYEHHOE KOJIMYECTBO JIMHUI ILIMHBI YIIPABICHUS.

12. Kak obecreunBaeTcsi BO3MOXKHOCTb Pa0OThl HECKOJBKUX MOIYJEeH Ha OAHY JIMHHIO
LIVHBIL.

a) MyJIbTUIIJIEKCUPOBAHUEM JINHUU;

0) + UCIOJIb30BaHNEM BBIXO/IHBIX KaCKa/I0B UCTOYHUKOB CUTHANA C 3 COCTOSHUSMU;

B) T HCHOJB30BAHUEM BBIXOJHBIX KAacKaJOB MHCTOYHHUKOB CHUTHaja C OTKPBITBIM
KOJJIEKTOPOM;

') + UCIOJIb30BaHUEM BBIXOJIHBIX KAaCKaJ0B UCTOUYHHUKOB CHUTHAJA ¢ 3 COCTOSIHUSIMH JHOO C
OTKPBITHIM KOJJIEKTOPOM.

13. Yem omiMuaeTcs cucreMa C JBYXUIMHHOW OpraHM3aled OT CHUCTEMBI C
MYJIbTUIUIEKCUPOBAHHOW IIMHOMN aJpeca - JaHHBIX.

a) + TOJBKO Ha3BaHUEM;

0) pa3psAIHOCTBIO;

B) HAJIMYHUECM HCCKOJIBKUX OIICPALMOHHBIX 6JIOKOB;



I') TUIIOM apXUTEKTYPHI.

14. Yem oTnMyaeTcs MUKPOKOHTPOJIEP OT YHUBEPCAIBLHOTO MUKPOIIPOLIECCOPA.

a) Ha3BaHHEM;

0) pa3psAIHOCTBIO;

B) + HAJIMYMEM SHEPTrOHE3aBUCUMOI MAMSTH IIPOrpaMM;

') TUTIOM apXUTEKTYPHI.

15. Mukponpoueccopsl Kakoi TPYIIIbl SBJSIOTCS CaMbIM MAacCOBBIM HM3JIEIIMEM CPEBCEX
MHUKPOIIPOLIECCOPOB.

a) LU(POBBIE CUTHAJIBHBIE POLIECCOPBI;

0) yHUBEpCaIbHbIE MUKPOIIPOIIECCOPHI;

B) + MUKPOKOHTPOJUIEPHI;

I') CeKIIMOHUPOBAHHbBIE MUKPOIIPOLIECCOPBHI.

16. Uto noHnMaeTcs oJ pa3psAHOCTBIO MUKPOIIPOLIECCOPA.

a) pa3psAIHOCTH IIMHBI apeca;

0) -+ pa3psIHOCTh IIMHBI JAHHBIX;

B) pa3psiHOCTh IIMHBI yIIPaBJICHUS;

I') pa3psAHOCTb PETUCTPOB.

17. B kakod XpOHOJOTHMYECKOW IMOCIEAOBATEIbHOCTH  MEHSIACh  Pa3psaHOCTh
MHUKpPOIIpOIIeccopa.

a) 8, 16, 32, 64;

0)+4,8, 16, 32, 64;

B) 8, 16, 20, 32 ,64;

r) 4,8, 16, 20, 32, 64.

18. B xakoli XpOHOJIOTHYECKON NOCIEA0BATEILHOCTH MEHAIACh Pa3psIAHOCTh LIMHBI aapeca
MUKpPOIIPOLIECCOPA.

a) 8, 16, 32, 64;

0) 4, 8, 16, 32, 64;

B) 8, 16, 20, 32 ,64;

r)+ 8, 16, 20, 24, 32, 64.

19. Kakne npu4muHbI CHUKAIOT ITPOU3BOAUTENBHOCTh KOHBENEDA.

a) OXKHUJaHUE;

0) pOCTOIi U BETBICHMUS;

B) + IIPOCTOM, OKUJAAHNUE U BETBIICHHUS;

I') O’KU/IaHUE U BETBIICHUS.

20. C ueM cBsI3aHO OXKHJIaHUE TIPU pabOTE KOHBEHepa.

a) HU3KOW TaKTOBOW YacCTOTOM;



0) + OTCYTCTBHEM HYXHBIX 3HAYCHHMI ONEpPaHIOB, KOTOphie (QOpPMHUPYIOTCS B
MPEIIECTBYIONUX KOMaH/aX;

B) BBIIIOJIHEHUEM BETBJICHUS;

T') HEZIOMYCTUMBIM KOJIOM KOMaH/Ibl.

21. Kakas BepOSATHOCTh MPaBUJIBLHOTO MPEACKA3aHMs BETBIEHUS IPU HUCIOJIb30BAHUU
CTAaTUCTUKH (BEPXHsISA TPAHUIIA).

a) 50%;

0) 99%;

B) + 95%;

r) 80%.

22. Kakas BepOSTHOCTh MPABWIBHOTO TIPEICKa3aHUsl BETBJICHUS 0€3 HCIOJb30BaHUS
CTATUCTUKH (BEPXHsIS TPAHUIIA).

a) 50%;

6) 99%;

B) 95%;

r) + 80%.

2.4 Bonipochl ISl 3aIIUTHI JIA00PATOPHBIX padoT
1. TlocTtpouTth BpeMeHHYIO IuarpaMMy curHajia Ha Beixoje Q.
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2. 3anummTe M YIIPOCTUTE ypaBHEHHE JIOTUIeCKON QyHKIMH F, peannsyemoi cxeMoi:

;—\_Ll 1 I_& r

B_
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4. TlocTpouTh BpEMEHHYIO MarpaMMy CUTHaIa Ha BeIxoje Q.
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5. Hcnone3ys Teopemy ne Moprana, 3amucaTh TpaBbleé 4acTh paBeHCTB: a) X - Y - Z =?
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6. 3anummMre U ynpocTUTE ypaBHEHHE Jorudeckoi ¢pyHkiuu F,
peanu3yemMoi CXemMoil:

A

soBis
g%

7. TlocTpouTh BpEMEHHYIO IUarpaMMy CUTHaia Ha Bbixoze JID

A
[] [1
A B
B! LE t
CH C t
F
t

8. ITocTponTh BpEMEHHYIO IMarpaMmy CHTHaja Ha Beixoze Q:
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9. 3anuiuTe U yIpoCTUTE ypaBHEHUE Joruueckoit pynkiuu F, peannzyemoit cxemoii:
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10. ITocTpouTh BpeMEHHYIO JUarpaMMy CUTHalIa Ha BeIxoze Q.
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11. TlocTpouThs BpeMEHHYIO AMArpaMMy CUTHaja Ha Bbixoje Q.
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12. [TocTpouTh BpEMEHHYIO TMarpaMMy CUrHajia Ha Beixoe F.
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14. IlocTpouTh BpeMEHHYIO UarpaMMy CUTHajla Ha BeIxoze Q.
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15. 3anummTe U ynpocTuTe ypaBHEHHE JIorH4Yeckoi ¢pyHkiuu F, peanmsyemoii cxeMoii:
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16. IlocTpouTh BpeMEHHYIO AMArpaMMy CUTHaja Ha Bbxoze Q.
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17. IlocTpouTh BpEMEHHYIO TMarpaMMy CHUTHaja Ha BbixoJe Q.
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18. 3anummTe u ynpocTuTe ypaBHEHHE JIorHueckor ¢pyHkiuu F, peannsyemoii cxeMoii:
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19. 3anummTe 1 ynpocTuTe ypaBHEHHUE JIorH4Yeckor ¢pyHkiuu F, peanmsyemoii cxeMoii:
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21. 3anumuTe U ypocTUTe ypaBHEHHE JIornyeckoi pynkuuu F, peanusyemoit cxemoii:
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23. IloctpouTh BpEMEHHYIO AUarpaMMy CUTrHajia Ha BeIxoje Q.
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24. TlocTpouTh BPEMEHHYIO JUarpaMMy CUTrHajia Ha BeIxoje Q.
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