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1. Hesan u 32124 0CBOEHM S JUCUMIIIIMHBI (MOXYJISA)
e u3yyeHusi TUCHHUIIMHBI «MUKPOIIPOILIECCOPHBIE CUCTEMBI» H3YYCHHE IPUHIIUITOB

MOCTPOCHUS, (PYHKITMOHATBHBIX BO3MOXKHOCTEH U apXUTEKTYPHBIX PEIICHHI COBPEMEHHBIX
Mukporporeccopabix cucteM(MIIC), mukpokorTposmepoB(MK) u nepconansaeix 9BM, a
TaK)XK€ OCBOCHUE METOIMKHU MTPOCKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

33[{3‘11/1 H3YYCHHUHA TUCHUILIMHBI - IIOJTYYCHHE CTYACHTAMH CHCTCMATHU3UPOBAHHBIX

3HaHWU B CIEAYIOIMX 00IaCTAX:

apXUTEKTypa MUKPOIIPOLIECCOPHBIX CUCTEM U MUKPOKOHTPOJLIIEPOB;

OCHOBHBIE MUKPOIIPOLIECCOPHBIE CEMENCTBA OTEUECTBEHHOTO U 3apYOEKHOT'0 TPOU3BOJICTBA;
-BOIIPOCHI aIMapaTHON U MPOrPaMMHON OpraHU3aIMH MUKPOIPOILIECCOPHBIX CHUCTEM;
WHCTPYMEHTAJIbHbBIC cpeiacTBa OTJIAJIKH, JTUArHOCTUKHU u MIPOCKTUPOBAHUS
MUKPOIIPOLIECCOPHBIX CUCTEM U MUKPOKOHTPOJLIIEPOB

OCBOCHHME CTYJEHTAMU KOHLENTYaJIbHBIX OCHOB, COBPEMEHHBIX IOJIXOJOB M METOJIUK
WCIIONIB30BaHU IU(MPOBBIX  yCTpOMCTB ©  MukpomporeccopoB (IIY u  MII) B
pamuodJIEKTPOHHON  ammaparype; (GOpMHpPOBAaHHME TMPEIACTABICHUH O  COBPEMEHHBIX
MPOrpaMMHBIX U allapaTHBIX KOMIUJIEKCaX, CHOCOOHBIX aBTOMATH3UPOBATH MPOIEAYpPHI
peanm3anyy GYHKIHMNA IPH alITOPUTMHYECKOM, (PYHKIIMOHATBHO-CTPYKTYPHOM, JIOTHYECKOM U
CXEMHOM MPOEKTUPOBAHUU MUKPOIIPOLIECCOPHBIX CUCTEM.

N3yyenue AUCIUIUIMHBI HAIIPABJIEHO HA MOJATOTOBKY CIIEIUATUCTOB, CIOCOOHBIX PEIIATh

po0JIEMbI, BOZHUKAIOIIHME TIPU SKCILTyaTAIlMU U3JICITUI SJICKTPOHHOW TEXHUKH C Y4ETOM
00J1acTH, TUTIOB | 337124 MPOodeCCUOHATBHOM IeATEIbHOCTH B COOTBETCTBHUH C
poeCCUOHATLHBIMU CTAaHIAPTAMHU:

—  06.005 «Cneunanuct Mo SKCIUTyaTallid PaJHOJIEKTPOHHBIX CPEICTB (MHXKEHEp-
ANEKTPOHUK)», YTBEPKICHHBINA NprUKa3oM MUHUCTEPCTBA TPyJla U COLMAIBHOM 3alUThI
Poccutickoit @enepanuu ot 31 urons 2019 roma N 540H (3apeructpupoBan B MUHIOCTE
P® 28 aBrycra 2019 rona, perucrpanuonssiii N 55756).

— 40.058 «MHxeHep - TEXHOJOT MO MPOU3BOJCTBY U3JAEIUA MHUKPOIIEKTPOHUKU,
YTBEPKICHHBIM IpUKa3oM MUHHCTEPCTBA Tpyda M COLMAIbHOM 3amuThl Poccuiickoit
®eneparun ot 03.07.2019 1. Ne 480H (3apeructpupoan Muntocrom Poccun 29.07.2019
r. Ne 55439).

2. Mecrto aucuuminnsl (moayJs) B crpykrype OIIOII BO
JucuunmuHa «MUKpONPOLIECCOPHBIE CHCTEMbD» BKJIIOYEHAa B 00S3aTEIbHYIO YacTh

b1.0.09.01 yuebHoro mmana mo HampaBieHuto noarotroBku BO 11.03.01 Paguorexnuka,
npod b «MIHTerprupoOBaHHBIE CUCTEMBI 0€30ITACHOCTH.

HpI/I OCBOCHHUHU OUCHUIIINHBI O6yanOIHHﬁCH CMOXKCT YaCTUYHO MNPOACMOHCTPUPOBATH

cienyroiye 06001eHHbie TpynoBbie pyakun (OTd):

— JkcluiyaTauMs pPaaHodIeKTPOHHOH anmaparypbl (IpodecCHOHalIbHBIA CTaHAAPT
06.005 «CnenuanycT MO JKCIUTyaTalldd pPaJUOIEKTPOHHBIX CpPEACTB (MHXKEHep-
AIIEKTPOHHUK)», KoJl B, ypoBeHb KkBanudukanuu -5);

— Pa3paborka eIMHUYHBIX TEXHOJOIMYECKHUX IMPOLECCOB W PEKOMEHAALMI 110
YCTPAHEHHI0 W  Npeaynpe:xaeHu0 Opaka B NPOU3BOACTBE  M3/Ae/IHH
MHMKPO3J1eKTPOHUKH (npodeccuonanbublid ctanaapT 40.058 «MHxeHep - TEXHOJIOT MO
IPOM3BOJICTBY U3JENUIl MUKPOIJIEKTPOHUKIY, KO/ B, ypoBeHb kBanudukanuu -6).

I/ISYTICHI/IG JUCIHUITIIMHBI «MHKpOHpOL{GCCOpHHe CUCTCMBD»OIMUPACTCA Ha 3HAHUA,

YMEHHMSI U KOMIETEHIIUH, TPUOOpeTEHHBIE U C(HOPMUPOBAHHBIE B PE3YJIbTATE U3yYEHUS MOIYJISA
«Puzuka» u AucuuIuInHbl «MH(pOpMaIIMOHHBIE TEXHOIOTUI.

N3yuenne muctumumabl «MHUKPOMPOIIECCOPHBIE CHCTEMBI» HEOOXOAMMO JJISI OCBOCHUS

y‘{e6HBIX I[I/ICI_[I/IHJ'II/IH«OCHOBBI KOMITBIOTCPHOT'O MIPOCKTUPOBAHUA u MOZACIINPOBAHUA



paZuodNIEKTPOHHBIX  cpeAcTBy,  «Lludposbie
«[IpoexTupoBanme CUCTEM BUACOHAOTIOICHUS.

YCTPOHCTBA W MHUKPOIPOIIECCOPBIY,

3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHS CO/IEPKAHUS U CUUILINHBI

[Ipouecc u3yyeHus: TUCHUILIMHBI HAIIpaBiieH Ha (OPMUPOBAHUE IJIEMEHTOB CIEIYIOIINUX
komrereHnit B coorBerctBuu ¢ ®I'OC BIIO u OIIOII BO no naHHOMYy HampaBlICHHIO
MOJTOTOBKHU:

Oo6menpodeccuonanbubix komnerenuni (OIIK):

—  CIIOCOOHOCTH CAMOCTOSITENIbHO MPOBOAMUTH OSKCIEPUMEHTAJIbHbIE HCCICAOBAHUS H
UCIIOJIb30BAaTh OCHOBHBIC TPHUEMBI O0PaOOTKH M MPEICTABICHHS MOJIYYCHHBIX TaHHBIX
(OIIK-2).

Ko u HauMeHOBaHUE HHAMKATOPA JOCTUKEHUs] KOMIIETEeHIINHU:

PaccmaTpuBaeT BO3MOKHBIE BapUaHTBl PELICHMs MMOCTABIEHHOM 3a/ladyM, OLIEHWBAET HX
nocrounctBa v Hepoctatku (OITK-2.1)

B pesynbrate wu3yueHuss AUCUMILIUHBI (MOIyis) «MHUKpPOMPOIIECCOPHBIE CHCTEMBI»
CTYJCHTBI JIOJKHBI:

3HATb: METOJbl U CPEACTBA MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCIEIOBAHUN, MPUHIUIIBI
MIOCTPOCHUS M APXUTEKTYPY COBPEMEHHBIX MHUKporpoieccopHbix cucrteM (MIIC), ycinoBus u
crocoObl Hcmonb30BaHus MukponporeccopoB (MII) u muxpokontposnepoB (MK); cpenctsa
paspabotku u otnagku MIIC.

YMeThb:BBIOUPATh CIHOCOOBI M CPEACTBA M3MEPEHHH U MPOBOIUTH JKCIEPUMEHTAIIbHBIE
WCCJICIOBAHMS; OMPEICISITh MepeueHb W JMANa30H 3HAYCHHUM MMapaMeTpoB JeTajei, y3JI0B U
YCTPOMCTB, TpeOyeMbIX AJisi pacyeTa U MPOCKTHPOBAHUS MHKPOIPOLIECCOPHBIX YCTPOUCTB C
y4eTOM crieiu(UK UX QyHKITHOHUPOBAHHUS.

BJAaJleThb: crocobamMu 0OpaOOTKM W TPEICTABICHUS IMOJNYYEHHBIX JAaHHBIX U OLEHKU
MOTPEITHOCTH PE3YJIbTATOB M3MEPEHUH; METOJIaMU aHAIM3a UCXOIHBIX JAHHBIX JUIS pacueTa U
MPOEKTUPOBAHUS JIETaNIeH, Y3JI0B, YCTPOMCTB MUKPOIIPOLIECCOPHBIX CHCTEM.

4. Coaep:xkanue U CTPYKTYpPa IMCUMILTUHBI (MO1YJIs1)

Copepxxanue aucuMIuinHbl. B Tabmune 1 npuBoauTcs coiepkaHue JUCHUIUIMHBI,
CTPYKTYPUPOBAaHHOE MO pa3jieNaM, C YKa3aHHEM [0 KaXJIOMy pa3aeny (OpMbl TEKYIIETO
KOHTPOJIA: 3amuTa jabopatopuoi padbots! (JIP), kommoksuym (K), rectuposanue (T).

Tabmuna 1
Kon dopma
KOHTPOJIH | TeKyILLIero
Nepaz HaumeHoBaHue Conepaanne pasnena pyeMoH | KOHTPOJIS
nena pasnea KOMIIeTeH
M (WM
ee 4YacTu
1 [BBenenue [TonsTre mukponporneccopa (MII), mukpo-2BM,
MuKpokoHTposuiepa (MK) u mukpomnporeccopHoit OIIK2 |K, T, JIP
cuctembl (MIIC). [Tporpammuoe obecnieuenue (I110)
MUKPOIIPOLIECCOPHON CUCTEMBI.
2 Uudopmamus u  [[lonarue nndopmaruu. KonuuectBo unpopmanumy,
CIoco0bI ee nHpopManmonHoe coaepkanne. Hocurenun
npeacraBjienuss  MHpopmarmu. CUrHansl, ”HGOPMALMOHHBIE OIIK-2 K, T
MapaMeTphl CUTHAIOB. AHAIOTOBOE U I (poBOE
npencrasieHre nHpopmanuu. [lapamiensHas u
rocneaoBareiabHas popma ooOMeHa nHpopManuen.
OO1m1ast cTpyKTypa cucTeMsl coopa, 00paboTKH
MH(OPMAaLIUY U YIIPaBJIEHUS [IPOLIECCaMH.
[Toncucrema ananoro-uudpoBoro u udppo-
QHAJIOTOBOTO NMPeoOpa3oBaHus HHGOPMAIIHH.




[Toncucrema MamMHHON 00paOOTKH U XpaHEHUS
nHpopMaIun

KoxupoBanue
uHGopmManuun

[103MIMOHHBIC CUCTEMEI CUMCIICHUS.
[IpeoOpazoBanHue Ynces U3 OJHOU CHCTEMBI
cuuciieHus B Apyryto. KogupoBanue uncern.
[IpsiMoii, OOpaTHBIN U TOTIOJTHUTEIBHBIA TIBOUYHBIC
W IBOUYHO-JICCATHYHBIN KOIBI [CIbIX YHCEI U
onepanuu HaJL HUMU. CrIocOOBI TTPEICTABICHHS
BEILIECTBEHHBIX YHCEII U OTIEPALIMH HAJl HUMH.
KonupoBanue cumBosioB. KogupoBanue
nHGOpMAaIUY TPEACTABICHHON B Tpa@UECcCKOM U
AKYCTHYECKOM BHUJIC

OIIK-2

K, T, JIP

AnnapatHbie
cpeacTBa
MHKPOIIPOLIECCOPH
bIX CHCTEM

Komnonentst MIIC kak TeXHUYECKHE YCTPOICTBA
JIEKTPOHUKHU. Y POBHU a0CTPAKTHOI'O OIUCAHUS
(yHKIIMOHMPOBAHUS YCTPONCTB AIIEKTPOHHUKH.
Mepapxus s13bIKOB ()OPMATILHOTO ONUCAHUS
KoMITIOHEHTOB MIIC (351€KTpOHHBIE CXEMBI,
JIOTMYECKHUE y3JIbl, ONlepallMOHHbIE OJIOKH,

¢ yHKIHOHATBHBIE MOAYNHN). Ba3oBbIil Habop
ornepauuii npeodpazoBaHus Ui HUPPOBOrO
curHasia. OcHoBHBIE TU(POBBIC HYHKIMOHATHHBIE
HJIEMEHTBI U UX CXEMOTEXHUUYECKHE PELICHHUS.
MHTerpanbabie TexHOJIOTHH. [IporpamMmmupyemsie
Joruyeckue Matpulbl. Tunossle UQpoBbIE
MYJIbTUILIEKCOPBL, CyMMAaTOPbl, KOMIIapaTOPbl.
Tpurrepsl, perucTpbl, C4ETYMKN UX CUHTE3 U
aHaius. [emmudpaTtopsl, AnpecHsie U
ACCOLIMAaTUBHBIEC U CTEKOBBIC 3aIIOMUHAIOIINE
yctporictBa (3Y). ®u3ndeckrne HOCUTENH
nHpopmanuu. bydepHsle ycTpolicTBa.

OIIK-2

K, T, JIP

IIpuHUUNbI
OpraHu3anuu,
(GyHKUMOHABbHBIE
JIeMEeHThI B
JIOrHKa
(pyHkuHOHMpOBaH
ns MIIC

[Ipunnumne! pon-Heitmana. CtpykTypa
MUKpoIporieccopHoit cuctemsl (MIIC).
MarucTpaibHO-MOYIbHBIA MPUHIUIT OpraHU3auU
MIIC. [TonsiTue Maructpanu. Tunsl MarucTpanen
(MH(pOpMaIOHHAs MarucTpallb, MarucTpaib
yrpasyieHus ). LLIMHbI - GQyHKIIMOHATIBHBIE TPYIIIIHI
nmuHul B Maructpaisix. [lonsitue nnrepderica.
Mopaynu MIIC. ITamsate MIIC u ee
XapakTepucTHKu. BHemHue yerpoliictsa (BY)
MIIC. Kontposneps! BY u noruka nx
¢dbyHKIIOHUpOBaHUs. Pexxumbl QyHKIMOHUPOBAHUS
MIIC. Opranuzanus npepeIBaHUN U IPSIMOTO
TocTymna K MaMsITi

OIIK-2

K, T, JIP

ApXHTEKTYypa
npoiueccopa

[loHATHE apXUTEKTYPHI IPOLIECCOPA. DBOTIOLUS
apxutekTypsl MII. Knaccudukarms mporeccopos.
TpanuuoHHas apxuTekTypa. BHyrpennue
¢dbyHkmoHanbHbIe Y356l MIL. Apudmernxo-
nmorudyeckoe yctpoiictBo. Peructp ¢naros. Peructp
KOMAaH/I. Y IIpaBJISAIONIAs TaMsITh.
MukponporpaMMHOE yIpaBJIeHHE, "KeCTKas" U
porpamMmMmupyemas joruka paborst MII. ITpoueccop

C AKKYMYVYJISATOPOM. HpOHCCCOp C perucTpamMu

OIIK-2

K, T, JIP




o0111ero Ha3HauYeHHsL. PerucTpel pacumpeHus
anpecHoro npoctpancta namsatu MIIC. Cuctema
koMan . Kiaccudukanus komaHa 1o
(yHKIIMOHATTLHOMY MpU3HAKY. DOpMaThl KOMaHI.
Pexxumel afgpecanuu. Opranusanus
ABTOMATUYECKOTO BBITIOJIHEHUSI KOMaHI.
[TapamienbHble 1 KOHBEHEPHBIE APXUTEKTYPBHI.
AccouMatuBHbIE porieccopbl. HeTpanuunonusie
APXUTEKTYPEL

7 |ApxuTekTypa CTpyKTypHasi cXeMa MUKPOKOHTPOJLIIEpA.
MHKPOKOHTPOJI- |Ha3HaueHue ero OCHOBHBIX y3J10B. BHyTpeHHsIs OIIK-2 |K, T, JIP
Jiepa rnaMsTh U Taiimep. Opranu3anys BBOIa-BbIBOJA.
PazpaboTka MporpaMMHOTO 00eCIIeUeHUs] MUK-
poxoHTposuiepoB. [IporpaMMbl TecTUpOBaHUS U
MHULMAIA3alM1 MUKPOKOHTPOJLIEpOB. [Iporpammel
yIpaBJIEHHUS BBOJIOM-BBIBOJIOM.
8 |CraTnueckue Cratuueckue OTepaTUBHBIC 3alIOMHHAIOTNE
onepaTHBHbBIE ycrpoiictBa (O3Y). Craruueckue u nguHamuueckue| OIK-2 |K, T, JIP
sanomuHawinue |O3Y. Jlunamuueckue napamerpbl O3Y. AnpecHbie
yCTpOMCTBA. nemudpatoper s cenekuuun BUC O3Y. Ilocro-
IlocTosiHHBIE SSHHbIC 3allOMHHaroImue ycrpoiictBa (EPROM).
sanomuHawmme  ([Ipunmun pabotst EP ROM. Jlunamudeckue mapa-
ycTpoiicTBa. MeTpelEPROM. Haznauenue, mpuHOMI pabOTHl U
DuI- NaMATH pUMeHEeHHE (HIAII-TaMSITH.
9 Metoabl Kiaccudukanys perucTpoB MaMsiTH U METOOB
BBO/Ja-BbLIBOJA BBOJa-BbIBOJA. Peructpel BBOAa, BbIBOAa, BBoaa-| OIIK-2 |K, T, JIP
BbIBOJIa M IEPEK/IIOYAaeMble C BBOJAa Ha BBIBOJ.
Peructpsl ¢ 00paTHBIM YTEHHEM. PerucTpel TaHHBIX,
yopasieHuss U cocrosHusA.  Knaccuduxanms
METOJI0OB BBOJA-BbIBOJA. lcmonbp3oBaHue curHana
TOTOBHOCTH JJIsl YIIPABJIEHUS BBOJIOM-BBIBOJIOM.
BBOa-BBIBOJ 11O NMpEpbIBaHUIO. BEKTOpHBIE CUCTEMBI
[pepbiBaHU.  AmnmapatHoe W IPOrpaMMHOE
oOecriedyeHne BBOJAA-BBIBOJA IO  IPEPBIBAHUIO.
Peanusanus IIPUOPUTETHOTO 00cIyXKUBaHUS
BHEIIHUX YCTPOWCTB IO NpEpPbIBaHUI0. BBOA-BBIBOA
[0 NpsIMOMY JOCTyny K mnamsaTH. Ha3nauenue
BBOJIa-BbIBOZA IO MPSIMOMY JOCTYIy K HaMsTH.
ArmnmapatHoe  o0ecredeHue BBOJA-BBIBOJA  TI0O
PSIMOMY JIOCTYIY K HaMSITH.
10 Hurtepdeiicanie [[Iporpammupyemblii NapajuleNbHbI  HHTEpQEHcC.
BUC CTpyKkTypHast cxema, CUTHaJbl U pexxuMmbl pabots| OIK-2 |K, T, JIP

napajyielbHoro uHTepdeiica. IIporpammupoBanue
pexxuMoB paboThl. [IporpamMmupyemsblii KOHTpOIIED
KiIaBuaTypel W jucmies. CTpyKTypHas cxema
KoHTposuiepa.  Omnepauuu  BBOJA-BBIBOJA U
[IPOrpaMMHPOBaHUE PEXKUMOB paloTBI.
[logkmroueHHe K  KOHTPOJUIEPY  ITOCTOSTHHOTO
3aIIOMUHAIONIETO yCTPOMCTBA 3HAKOreHepaTopa M
3HAKOCUHTE3UPYIOLUX WHIUKATOPOB. YIIPaBICHUE
BBIBOJIOM nH(popMaLuu. [Iporpammupyemsie
rariMepsl. IIporpamMmupoBanne Moaysei nepecyera




CYETYMKOB.  UTEHHE  COCTOSSHMM  CUETUMKOB.
[IporpamMupyeMblii  KOHTpPOJUIEp  MPEpPHIBAHMIA.
CTpykTypHass cXeMa M Ha3HA4€HHE CHUTHAJIOB.
3anaHue craTtyca YpOBHEU MIPUOPUTETA.
YpasiieHue paboToil KOHTpoJuIepa NpepbIBaHU.

Cmpykmypa oucyuniunsl (Mo0yis)

Ta6mumia 2006mas TpyA0eMKOCTh JUCIIUIUIMHBI COCTABIAET 3 3a4eTHbIe equHUIbI( 108 gacoB)

TpynoeMKoCTb, 4achl
Bux paGore1 6 ceMecTp Bcero

OO611asi TPy10eMKOCTh (B Yacax) 108 108
KonrakTHasi pabora (B yacax): 51 51
Jlexumn (J1) 34 34
[TpakTiueckue 3anstus (I13) - -
CemuHapckue 3ansatus (C3) - -
JlaGopaTopubie padoTs (JIP) 17 17
CamocrosiTesibHas padora: 48 48
Kypcosas pabota (KP)/ Kypcosoit npoekrt (KIT) - -
Pacuetno-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
Occe () - -
CaMOCTOSITeIbHOE H3YUECHHE Pa3/IeNIOB 48 48
KonTtposbHas padora (K) - -
[MoaroToBKa U NMPOXO0KIeHHE MPOMEKYTOUHOM 9 9
aTTeCTAIINH
By npoMeKyTO4HOI aTTecTaluu 3auer 3auer

Taomuna 3. JIekInoHHbIE 3aHITUI

Ne Tema
/1

1 OO111e MOHATUS MUKPOIIPOLIECCOPHOI TEXHUKH.

Opranu3zaius U CTpyKTypa TUIIOBOI MUKponpoureccopHoi cuctemsl (MIIC)

2 |Madopmanus u criocoObl ee NpeAcTaBIeHUs

3 KoaupoBanue uHpopMauu

4  |AnmapaTHble CpeCTBa MUKPOIIPOLIECCOPHBIX cucTeM. OCHOBHBIE IIU(PPOBBIE
(YHKIIMOHAJIbHBIE AJIEMEHTHI U UX CXEMOTEeXHHUYECKUe petieHus. IHTerpaibHble TEXHOJIOTHH.

5  |AznpecHble U acCOIIMaTUBHBIC M CTEKOBBIE 3aloMUHaoue ycrpoiictsa (3Y). dusndeckue
Hocutenn nHpopmanmn. bydepHsie ycTpoiicTsa.

6  |[[IpyHIMIBI OPraHU3aLMU U CTPYKTYPa MUKPOIIPOLIECCOPHOU CHCTEMBI

7  [amsare MIIC u ee xapakrepuctuku. Buennue ycrpoiicrsa (BY) MIIC. Konrposmneps:t BY u
noruka ux pyHKIHOHUPOBAHUSI.

8  |Pexxumbl pynkunonuposanuss MIIC. Opranuzanus npepbIBaHUN U MPSIMOTO JIOCTYTIA K
MaMsITH.

9  |Apxurekrtypa npoueccopa. Knaccugukanus npoueccopoB. BHyrpennue QpyHKIIMOHaIBHBIE
y3:161 MII. Apudmeruko-noruueckoe yctpoiictBo. Peructp ¢uaros. Peructp komansa.
Ypasisomas namsTh.

10 [IIpoueccop ¢ peructpaMmu oOLIero Ha3HAuYEHUs. PerucTpsl pacuipeHus aaipecHoro

npoctpancTBa namsatu MIIC. Cucrema komana. Knaccuduxarms komann no




¢byHKIMOHATBLHOMY IIpU3HaKy. Popmatsl KoMaHa. PexxuMel agpecanuu

11 |Opranu3zanusi aBBTOMaTHYECKOTO BBIOJIHEHUS KOMaH/I. [lapaienbHble 1 KOHBEHEPHBIE
ApXUTEKTYphl. AccollMaTuBHbIE npoleccopbl. HerpaanunonHble apXUTEKTYphl

12 |ApxuTeKTypa MUKpPOKOHTpoIiepa. . HasHaueHue ero OCHOBHBIX y3710B. BHYTpeHHsIsl maMaTh 1
raiimep. Opranu3aius BBOJA-BbIBOJA.

13 |Pa3zpaboTka mporpaMmMHOro odecrnedeHus MUKPOKOHTPOJLIIEPOB.

14  |Cratuueckue onepaTUBHBIE 3alIOMUHAIONINE yCTpoiicTBa. [IoCTOSHHBIE 3aIOMUHAIOLIIE
ycTpoiicTBa. DidiI- naMmsaTh

15 |HMuatepdeiicapie BUC

.HCKLII/IOHHLIG 3aHATUA TTPOBOAATCA € HMCIIOJIB30BAHUCM KOMIIBIOTCPHBIX HpGSGHTaHI/IfI B
AYyIUTOPUAX, OCHAIICHHBIX BUACOIIPOCKTOPOM.

Tabmuna 4. JlabopatopHbie pabOThI

No Tema TpynoemkocTs (4ac.)
1 |MccnenoBanue noruyeckux GpyHKIun 2

4  [MopenupoBaHu€ TPUTTEPOB. 4

3 |HAccrnemoBaHHMe CTaTUYECKUX U JUHAMUYECKHUX XapaKTCPUCTUK 2

TTJI - ”HTErpaJIbHBIX CXEM.

MoenupoBaHie KOMOUHAIIMOHHBIX HU(PPOBBIX CXEM
MoneaupoBaHue KOMIIAPATOPOB

VccnenoBanue paboThl CyMMaTopa

Mo ienupoBaHue reHeparopa Kojia

0| | N
NN | W

JIaGopaTOpHBIN MPAKTUKYM SIBIISICTCS BAXKHBIM 3JIEMEHTOM OOYYeHHs, T.K. IPUBUBACT
HaBBIKH CAMOCTOSITENIFHOW pabOThl Ha PAa3IMYHOM JabopaTropHOM o0opynoBaHuu. BeimoiaHeHne
nabopaTopHOil paboThl TpeaycMoTpeHo B mnporpammHoM mnakTe ElectronicsWorkbench,
MO3BOJISIONIEH M3y4aTh paboOTy »dJIEKTPOHHBIX CXeM U MpHOOpeTaTb HaBBIKM HAaJaJKA
ANIEKTPOHHBIX CPeACTB. B xo1e mpoBeneHus 1abopaTOPHBIX 3aHATHHA MO JTUCHMILIIMHE CTYIEHTHI
MOJTy4al0T HABBIKM HMMHUTAIMU PE3yIbTATOB W3MEPEHUH, MOJEIMPOBAHMS, a TaKKe HaBBIKH
MaTeMaTH4eCKOM 0OpabOTKU MOTYYEHHBIX Pe3ylbTaTOB UMUTAIMU. CTYIEHT JOJKEH COCTaBUTh
OTYET O BBHINOJHEHHON paboTe, CoAeprKallUil TaHHBIE O LIEJIN U pe3yabTaTax pabOThI: HCXOAHYIO
cXeMy, TaOJMIbl UCTUHHOCTH aHAIM3UpYyeMbIX cxeM. [Ipu cpaue oTyeTra CTYAEHT JOJDKEH
MoKa3aTh IMOHMMaHUE CYIIHOCTH (U3WYECKUX SBICHWH B WCCIEIOBAaHHBIX MaTephaliax,
OOBSICHUTh TMOJYYEHHBbIE pe3yabTaThl M CJleNaTh BBIBOABI B OTYETE€ JOJDKHBI HMETHCS
MUCHMEHHBIC OTBETHI HA BOIIPOCHI K 3a/1a4aM.

Ta6n1/1ua 5. CamocTosaTeabpHOE N3YUCHUC pa3aCiIOB JUCHUIIIINHBI

‘ Ne ‘ Bornpocsl, BBIHOCHMBIE Ha CAMOCTOSITENIbBHOE NU3yYEHUE ‘

1 MyIbTUIUIEKCOPBI W JIeMYJbTUIUIEKCOPhl. CymMMaropel W MOJYCYMMATOPHI.
KackagupoBaHie CUETYMKOB C OpraHU3alMeil MOCIeAOBATEIbHOIO U MapalieIbHOTO
[epEeHOCOB. PeBepcHBHBIE TBOMYHBIE M JBOMYHO-ACCATUYHBIC CUETUUKU. PeBepcruBHBIE
CYETUYUKU

2 [IporpaMMupoBaHre MOJyJis IepecyeTa ¢ MOMOIIbI0 cOpoca B HYJIEBOE COCTOSIHUE.
[IpoexkTupoBaHue NENUTENCH YACTOTHI C TIEPEKITI0YaeMbIM KO (HOUIIUEHTOM JEJICHUS.

3 [{udpoBble  cHHTE3aTOpbl  4YacTOT. Marpuunble  mWUGPATOpPl  KJIaBHATYPBHI.
3HAKOreHepaTopbl U MHAMKATOpHbIE ycTpoiicTBa. MC ynpaBieHus 7-CErMEHTHBIMHU U




MaTpU4YHBIMH HMHAMKATOpaMu. lIpoekTupoBaHMEe HWHIUKATOPOB C JIUHAMHYECKUM
YIIPABJICHUEM.

4 [Iporpammupyembie KOHTPOJIEPHI MPSAMOTO AocTyna K naMmsti. CTpyKTypHasi cxema 1
Ha3HayeHHe curHanoB. Omnepaluu BBOJA-BbIBOJA M NMPOTrPaMMHUPOBAHHE KOHTPOJIIEPA)
MPSIMOTO JIOCTYIIA K MaMsTH. 3aJJaHUe cTaTyca YpOBHEH mpuopurera. Pexxumbl paboThl
KOHTpOJUIEpa MPSMOTo JAOCTyna K mamsaTh. [Iporpammupyemblii CBA3HOW HHTEpQeiic.
Krnaccudukanus mociae10BaTeNIbHBIX KaHAIOB CBSI3U, MPUHITUI ACHHXPOHHBH Tepeavn
TaHHBIX, CKOPOCTh IEpelayd JaHHBIX, MPUHIMUI ACHHXPOHHOTO IMpueMa JaHHBIX.
CuUrHaybl YIpaBJICHUS MOJIEMOM. YTIpaBJICHUE JAaHHBIMU U PeKUMaMH paOOThI CBI3HOTO
nHTepderica. ACHHXPOHHBIH U CHHXPOHHBIN PEKUMBI paOOTHI.

MeToan4yeckne peKOMEHIAIUN 110 CAMOCTOATEbHOI padore cryaenToB (CPC)

[lenpro camoCTOSTENTFHOM PabOTHI CTYJEHTOB SIBIISIETCS OBNafcHUE (DyHIAMEHTATLHBIMH
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESTEIILHOCTH MO MPO(UITIO, OBITOM
TBOPYECKOH, HCCIIEAOBATENLCKON  aestenbHOCTH. (CamocTrosdTenbHas paboTa CTYICHTOB
CIIOCOOCTBYET Ppa3BUTHIO CAaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OpPraHM30BaHHOCTH,
TBOPYECKOTO IMOAX0/IA K PEIICHUI0 po0IeM yd4eOHOro U Ipo(ecCHOHATBHOTO YPOBHSI.

3agauamu CPC SBISIOTCS: CHCTEMAaTU3alUs U 3aKPETICHUE TIOTyYEeHHBIX TEOPETUUECKUX
3HAHWA M TPAKTUYCCKUX YMEHHUH CTYICHTOB; YIIyOJCHHE M PACHIMPEHUE TEOPETHUYCCKHUX
3HaHUU;(popMHpOBaHNE YMEHMI HCIOJIB30BaTh HOPMATHBHYIO, CIIPABOYHYIO OKYMEHTALUIO U
CIIEHUATILHYIO JTUTEPATYPY; Pa3BUTHE MTO3HABATEIBHBIX CITIOCOOHOCTEN U aKTUBHOCTH CTYACHTOB:
TBOPUYECKON HWHUIMATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OpPraHHM30BaHHOCTH;
GbopMHpPOBaHHE  CAaMOCTOATEIBLHOCTH  MBIIUICHUS, CIOCOOHOCTEM K  CaMOPa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO M caMOpealH3allid; pa3BUTHE HCCIENOBATEIbCKUX YMEHUI;
UCIIOJIb30BaHUE MaTepuana, COOPaHHOIO U MOJIYYEHHOI'O B XOJ€ CaMOCTOSITENIbHBIX 3aHITUN Ha
MPAKTUYECKHUX U TAaOOPATOPHBIX 3aHATHIX, I 3 GEKTUBHON MOATOTOBKH K 3a4eTy.

Meroanka opraHu3alMi CaAMOCTOSITEILHOW PabOThl CTYACHTOB 3aBUCUT OT CTPYKTYPHI,
XapakTepa U OCOOCHHOCTEW H3y4aeMOil MUCIUILUIMHBI, 00beMa 4YacoB Ha €€ H3yueHHue, BHUJa
3aIaHUI U1 CaMOCTOSITEIIbHOM paboThl CTYJAEHTOB, MHAUBUAYAIbHBIX KauyeCTB CTYJICHTOB W
yCIOBUH y4eOHO esaTeIbHOCTH.

[Ipomiecc opranmzanuu CaMOCTOSITEIBHOM pabOThl CTYJAEHTOB BKJIIOYAeT B CeOs
CIEyIOIME OJTalbl:OJTOTOBUTENbHBIN (OMpeaeneHne Ielei, COCTaBlIEHHE MPOTPaMMBl,
MOJArOTOBKA  METOJMYECKOro  OOecreyeHus);0CHOBHOM (peanu3amuss  IPOrpaMMBL,
UCIONIb30BaHNE MPUEMOB TOKCKa MHGOpMAIUK, YCBOEHUS, iepepaboTKH, HOBOW MHGOpMAIINY,
(UKCUpOBaHHE PE3yJbTATOB, CAMOOpPTaHU3aIUs Tpoiecca padOThl);3aKIIOUNTEIbHbIN (OLIEHKA
3HAUMMOCTH M aHaJIM3 PEe3ylbTaTOB, UX CUCTEMaTHU3alus, olleHKa 3((HEKTUBHOCTH U MPUEMOB
paboThl, BBIBOABI O HANpaBJICHHSIX ONTHUMH3AlMA H3yuYeHHUs Marepuana).B mpoiecce
CaMOCTOSITENIbHOM paboThl CTYAEHT NMpUOOpeTaeT HaBBIKM CaMOOPTaHU3AIMH, CaMOKOHTPOJS,
CaMOYTIPaBJICHUsI W CTAHOBUTCS AaKTUBHBIM  CaMOCTOATEIBHBIM CYOBEKTOM  y4eOHOMU
JIeATEIbHOCTH.

CTyaeHT JOJKEH OCBOMTh MHUHHMYM COJIEP)KaHHS, BBIHOCUMBIM Ha CaMOCTOSTEIbHYIO
paboTy CTYOEHTOB IO [JaHHOW IUCIUIUIMHE; TUTAHUPOBATh CaMOCTOSITENBHYIO pPadoTy IO
W3YYEHUIO OTIEIBHBIX TEM JUCIHUIUIMHBI, BBIIOJHITH CaMOCTOSTENBHYIO paboTy U
OTUUTHIBATHCS 10 €€ PE3YJIbTATAM.

CTyeHT MOXETCBepX  MpeAJIOKEHHOTOMUHUMYMa  0053aTe€IbHOTO  COJEp)KaHUS
CaMOCTOSITENILHO OTPEAEIATh YPOBEHB (TIyOHHY) MPOopabOTKH COAEepXKaHUs MaTepuania; u3y4arb
JIOTIOJTHATEIIbHBIE TEMBI M BOMPOCHI JJISI CAaMOCTOATEIbHON MPOPaOOTKH;UCIIONB30BATh IS
CaMOCTOSITENILHOM Pa0OTBHl METOIWYEeCKHEe MOocoOus, y4deOHble TOocoOMs, pa3paboOTKU CBEpPX
MPEJIOKEHHOTO0  CIHCKa  PEKOMEHIOBAHHOM  JIMTEPaTypbI;MCIOJBb30BATh  CAMOKOHTPOJIb
pe3yNbTaTOB CaMOCTOSITENIbHOM pPabOTBl B COOTBETCTBHH C METOJaMH, BBIOpaHHBIMU
CaMOCTOSITENIbHO.
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CamocrosiTenbHasi padoTa CTYAGHTOB JIOJDKHA OKa3blBaTh Ba)XKHOE BIMSHHE Ha
dopmMupoBaHHE JMYHOCTH  OyIylIero CHEHHMaINCTa, OHA IUIAHUPYETCS  CTYIEHTOM
camocTosTeNbHO. Kaxaplil CTyI€HT CaMOCTOATEIBHO ONpPEACIseT PEKUM CBOCH paboThl U Mepy
TpyAa. OH BBINOJHIET BHEAYIUTOPHYIO paboTy MO JMYHOMY HWHAWBUIYaJIbHOMY IUIaHYy, B
3aBHCHUMOCTH OT €r0 MOATrOTOBKH, BPEMEHU U JIPYTHX YCIOBHIA.

OcHoBHOW  (hOpMOII  CaMOCTOSATENILHOM  pabOTBl  CTylIEHTa SABISETCS H3YYEHHE,
PEKOMEHJIOBAaHHON  JuTeparypel. Ho anma  ycmemHoW  y4eOHOW — JCSITEIBHOCTH, €€
UHTCHCU(UKAIIMHA, HEOOXOJMMO YUYUTHIBATh CIEAYIOIIME CYOBEKTUBHBIC (DaKTOPHI:HATHYNE
YMEHHM, HAaBBIKOB YMCTBEHHOTO TpyAa:yMEHHE KOHCIIEKTHpPOBATh Ha JIEKIUU U MpH padoTe ¢
KHUTOM;BJIaJIcHUE JIOTHYECKUMH OIEpalMsMU: CpPaBHEHUE, aHaJIM3, CHHTE3, O0000IIeHHE,
orpeziesieHue MOHATUH, MpaBUila CUCTEMATH3AIUU U KJIacCU(UKALIUU.

Crenuduka MO3HABATENbHBIX TICUXMYECKUX IPOIECCOB: BHUMAaHHME, MNaMsTh, pEyb,
HaAOJI0IaTEIbHOCTh, UHTEIJIEKT U MblluieHne. Cinaboe pa3BUTHE KaXKIOTO M3 HUX CTaHOBUTCS
Cephe3HBIM MPEIATCTBHEM B ydyeOe.Pe3ynbTar oleHuMBaeTcs HE KOJMYECTBOM HH(OpMALUH, a
KayeCcTBOM €€ YCBOCHHS, YMEHHEM €€ HCIIOJIb30BaThb M PAa3BUTHEM Yy ce0s CIIOCOOHOCTH K
JabHEHIIEMY CaMOCTOSTEIbHOMY 00pa3zoBaHuio.OBlaiecHUe ONTHMAJIbHBIM CTHJIEM DPaOOTHI,
o0ecrevynBaroIIUM YCIeX B CTPECCOYCTOMUYMBOCTH HA 3a4€Te U OCOOEHHOCTH MOJATOTOBKU K HUM.

YpoBeHb TpeOOBaHMI K ceOe, OTPESIIIeMbIi CIIOKUBIIICHCS CAMOOIIEHKON. AJIeKBaTHAs
OIICHKa 3HAHUM, JIOCTOMHCTB, HEJOCTATKOB - BaKHAs COCTABIAIONIAs CaMOOPTaHU3AlUU
YenoBeka, 0e3 Hee HEBO3MOXKHA YCIelIHas paboTa IO yIpaBICHUIO CBOMM IIOBEACHHUEM,
JEeSTENIbHOCTHI0.3Hass OCHOBHBIE METOJbI HAyYHOW OpraHM3alli YMCTBEHHOTO TPYAd, MOXHO
Opd HAWMMEHBIIMX 3aTpaTraXx BPEMEHHU, CPEICTB W TPYIAOBBIX YCHWJIMK JOCTHYh HAMITYYIINX
pE3yIbTaTOB.

S. OueHo4yHbIe MaTepuaIbl 1JIsl TEKYIIero U py0e:KHOro KOHTPOJIA
yCIeBaeMOCTH 1 IPOMEKYTOYHOM aTTecTaluu

@opMBI KOHTPOJI TEKYLIMX, NPOMEKYTOYHBIX M HTOTOBBIX 3HAHWHM CTYAEHTOB II0
JUCLIUIUIMHE ONPEIEINISIOTCS. B COOTBETCTBUU C YUEOHBIM IIJITAHOM 00pa30BaTEIbHONU MPOTrpamMMbl
U B COOTBETCTBUHM C jAelcTByromuM llonoxeHneM o OanabHO-peHTHHIOBOM CHUCTEME OLIEHKU
ycneBaeMmocTtu ctyneHToB KbI'Y.

B cemectpe nipoBoasTCs 3 KOJUIOKBUYMa, KOTOPBIE OIEHUBAIOTCS MO 8 0aJJIOB KK IbIH.

Bonpocut, evinocumsle na Konnoxeuym
(konmpoaupyemas komnemenyusi OIIK-2)

IlepBbIil KOLNIOKBUYM

1. Moustne undopmannn. Hocurenu undopmannn. Curnansi, MHGOPMAIIMOHHBIE MAPAMETPhI
CUTHAJIOB.

2. AmamoroBoe u  uubpoBoe  TpeacTaBieHne  uHopMamuu.  IlapawienbHas W
nocienoBarenbHas popma oOMeHa nH(popMaIHeH.

3. OOGmias cTpyKTypa CHCTEMEI cOopa, 00paboTKU HHGOPMALUHK M YIIPABJICHUS MPOLECCAMH.

4. Tloxcucrema ananoro-uuppoBoOro u HU(PO-aHAIOroBOro npeodpazoBanus HHGOPMALHH.

5. TloacucreMa MaNIMHHOM 0OPAOOTKU U XpaHEHUs MH(OPMAIIN

6. TlosuimoHHBIE cUCTEMBI cuncienus. [Ipeobpa3oBaHue YKMCEN U3 OJHOM CHCTEMBI CUHMCIIECHUS
B IpYyryto.

7. Komuposauue uucen. IIpsMoil, oOpaTHBIA W JOMOJHUTENbHBIA JBOMYHBIE W JBOUYHO-
NECATUIHBIN KOJBI IIETIBIX YHCEI U OTIepPalliy HaJl HUIMHU.

8. CnocoObl NpEACTAaBJICHUA BCIICCTBCHHLIX YHCCI W OICpallkui HaJ HHUMHU. KOI[I/IPOBaHI/Ie
CHMBOJIOB.

9. Kpurepuu knaccuduKanyuu MEKPOIPOLIECCOPOB.
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0.ITonsATHE 0 Pa3spPAAHOCTH U CHCTEME KOMAH/I.

BTopoii KoI1I0KBHYM
MeTob1 ¥ cIOCOOBI aJpecalii B MUKPOIIPOIIECCOPHBIX CUCTEMaXx, MOCTPOCHUE MPOCTEnIIIeH
MukponpoueccopHoit cucremsl (MIIC).
CocraB 1 Ha3HAYCHUE OCHOBHBIX (YHKIIMOHAIBHBIX 010k0B MIIC.
TpexmmHHasg apxutekrypa MukpoOBM
CrpyKTypa OJHOKPUCTAIIBHOTO MUKPOIIPOLECCOPA, COCTAB U HA3HAYEHUE DIIEMEHTOB.
OO61ue anropuT™Mbl PYHKIIMOHUPOBAHHSI MUKPOIIpOIIecca.
Onnokpuctansubie MIT: @opmaTsl KOMaHI.
Opnokpucransabie MIIL: Anpecanus.
Onnoxpuctansasie MIT: Apudmerndeckuii conporeccop.
Pexxumbr pynxmonupoBanus MIIC.

0.  Opranuzauus nNpepbIBaHUMN U MPSMOTO JTOCTyMAa K MaMsITH

TpeTnii KOJJIOKBUYM
[TporpamMmmHoOeobecieueHne MUKPOKOHTPOJIIEPOB
[IpuHIIMTIHATBEHBIECXEMBI MUKPOKOHTPOJLJIEPOB
3anoMHHAaKOUMe yCTPOCTBa
Peructpsinamsru
BBoa-BEIBOS
Unrepdeiicubie BUC: [1apannenpHblil nHTEpdEiic
UntepdeiicupiebBUC: [IpepbiBanus
UntepdeiicupieBUC: Joctyn k mamstu. CBsizHble HHTEP(EChI
. IocnenoBarenpHBICHHTEP(ENCHI
O MynbTUIIPOLIECCOPHBIECHCTEMBI.

Pexkomenoayuu npu noo2omoeKe K KoJ10Keuymy
KomnokBruymbl 10 TJIaBHBIM pasziefiaM Kypca IMpH3BaHbl CHUCTEMAaTU3UPOBATH, 00OOIIUTH

H3y‘laeMI>II>’I MaTepurall, MO3BOJIAIOT MPCIIOAABATCIIIO ITPOBCPUTH IOJHOTY 3HaHHI>i, OCIIOCTHOCTD
BOCIIpHUATUA W TPaBUIIBHOCTb YCBOCHUS MaTCpHajia. HO)IFOTOBKa K KOJUIOKBUYMY SBJISACTCSA
9TallOM IMOATOTOBKH K 3a4C€TY.

Kpurepun onenuBanus

Ouenka

Heyooeénemegopumenvno | yooenemeopumenvHo xopouio OMAUYHO

2 banna 4 6anna 6 oannos 8 6annoe
Cmyoenm HE 3HaeT | CTyaeHt Crynent xopowo | CTyJeHT B MOJHOM
3HAYUTEIbHON YacTH | MOBEPXHOCTHO 3HAET | 3HAET  MaTepuai, | oobeme 3HaeT

BOIIPOCOB, JIOITYCKAaeT | BOIIPOCHI IPaMOTHO U IO | MaTrepuail,

CYLIECTBEHHbIE OUIMOKH B | KOJJIOKBUYMA, CYLIECTBY M3JIaraeT | r(paMOTHO U IO
OTBETax Ha BOIIPOCHI JIOITyCKaeT ero, JIOTTyCKasl | CYIIECTBY M3J1araeT
HETOYHOCTU B OTBETE | HEKOTOPHIE €ro, HE JOIyCKas

Ha BOIPOC HETOYHOCTH B | CYLLIECTBEHHBIX
OTBETE Ha BONPOC | HETOYHOCTEM B

OTBETE Ha BOIPOC.
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O0pa3ubl TeCTOBBIX 3aIaHUM
(konmponupyemas komnemenyusi OIIK-2)
1. Kakum 06pa3omM MOXHO BHECTH U3MEHEHHS B padOTy MUKpPOIIpOIeccopa:
a) W3MEHsS KOMaHJbl B ITAMSATH
0) BBOJIS HOBBIC JIAaHHBIC
B) BBIBOJS JIaHHbBIC
I) yBeJIWYHBas pa3Mep HamsTH.
2. JIns ynpaBieHHus KaKUMHU U3 CISAYIOIUX CXeM MpeJHa3HAuYCHbI YIPABIISIONINE CUTHAIIBI,
reHepupyeMble MUKPOMIPOIIECCOPOM?
a) TMamsTu
0) BBOIA
B) BBIBOJA
I) BCEMH BMECTE.
3. Kakue 13 nepeyrcieHHbIX HIKE XapaKTePUCTUK CIPABEAINBO MO OTHOIICHHIO K aJpeCHON
HIMHE MUKPOIIPOIleccopa:
a) IIMpHUHA IUMHBI paBHa § OUT
0) MmMpHUHA MIUHBI paBHA 16 OUT
B) ILIMHA SBJSETCS BYHAIpPaBICHHON
I) IIMHA SBISETCS OJJHOHAIIPABJICHHOM.
4. Kako#i pa3psiiHOCTH JT0JKHA OBITh mHHA aapeca IBM, uTo0sI anpecoBaTh 256
nepudepuiHbIX yCTPOUCTB?
a) 7 pa3psioB
0) 8 paspsuoB
B) 10 pa3psnoB
r) 12 pa3psooB
5. I'me naxoasarcst peructpsl oduiero HaznaueHust (POH)?
a) BO3Y
6) BII3Y
B) B MHUKPOIPOIECCOPE
I) B CHCTEME BBOJa-BbIBOJA.
6. Uem omnpenensieTcss KOJIMYECTBO MAIIMHHBIX IUKJIOB B KOMaHe?
a) YHUCJIOM OOpaIleHul K MaMsaTH
6) umcioM oOpalieHuit K nepupepuitHoMy yCTpOHCTBY
B) 4HCIIOM OOpalieHu# K napaieIbHOMY YCTPOHCTBY
r) 4HuciIoM OOpalleHui K NaMATH WK nepuQepuitHoMy yCTpoiCTBY.
7. Mukpornpoueccopsl. Kakyro KOMaHly IporpaMMsbl yKa3blBaeT CUETYMK KOMAH/I, ITOCIIE
U3BJICUEHUS U3 MTAMATH OUePEHON KOMaH/bI:
a) TIOCJIETHIOIO BBIIIOJHEHHYIO
0) moJyIeXkaIyIO BBIMOJIHEHUIO ClIeAYIOIIei
B) TEKYUIYIO BBIIOJIHAEMYIO
I) MPHHAUICKAILYIO TOAIPOTrpaMMe.
8. Kakue O3V Hyx)aaroTcsa B perucTpanyy namsaTa?
a) JMHAMUYECKHE
0) craTU4eckue
B) Ha OMIOJSPHBIX CXeMax
r) Ha TTJI-noruxe.
9. K xakoMy U3 HHXKETIEPEUUCIEHHBIX TUIIOB aMITH OTHOCUTCSI OCHOBHAS MTaMsTh
MHUKPOIPOIIECCOPHON CHCTEMBI:
a) TaMsATh C MPOU3BOJIBHBIM JOCTYIIOM
0) omepaTtuBHas MaMAThH
B) MOJYIPOBOJHUKOBAS MAMSITh
T) TaMsATh, 00JaatoIast BCEMH Ha3BaHHBIMU XapaKTEPHCTUKAMHU.
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10. beicTpoaeiicTBHE MaMsITH YacTO XapaKTepU3yeTcss BpeMEHEM, HEOOXOTMMBIM IS
MOCTYIJICHUSI JAHHBIX HA IIUHY JJAHHBIX MUKPO-OBM 1moce Toro, kak mpou3oliia ajpecanus
namsTi. Kak Ha3bIBalOTCS 3TU XapaKTEPUCTUKU?

a) BpEMEHEM IMKJa

0) mocienoBaTEIBHBIM TOCTYIIOM

B) BpPEMEHEM JI0CTyIa

I) TPOU3BOJBHBIM JOCTYIIOM.

MeToauuyecKkue PE€KOMEHIAIUHA ITO MMOATOTOBKEKTCCTUPOBAHUTO

TecTel — 3TO BONPOCHl WM 3aJaHUsl, MPEAYyCMATPUBAIOIINE KOHKPETHBIM, KpPATKUM,
YETKMH OTBET HA HMEIOIIMECS OTAIOHBI OTBETOB. [IpM CcamMOCTOSATENbHOW MOATOTOBKE K
TECTUPOBAHUIO CTYACHTY HEOOXOIUMO:

a) TOTOBACh K TECTUPOBAHMIO, MPOPadOTaTh WHGOPMAIMOHHBIH MaTepual [0
muctuminHe. [IpokoHCynbTHpOBAThCSI € MpenojaBaTeieM IO BOMPOCY BbIOOpa yueOHOU
JIUTEPATYPBHI;

0) 4ETKO BBISICHUTH BCE YCJIOBHSI TECTUPOBAHHUS 3apaHee. 3HaTh, CKOJIBKO TECTOB OYyIeT
MPEJIOKEHO, CKOJIBKO BpPEMEHM OTBOAUTCS HAa TECTUPOBAHHUE, KAaKOBa CHUCTEMa OLICHKH
pe3ynbTaToOB U T.1.

B) mpucTynas K paboTe ¢ TecTaMd, BHUMATEIbHO W JO KOHIIA MPOYUTATH BOIPOC H
npeyiaracMbie BApHaHThl OTBETOB. BbIOpaTh MpaBUIIbHBIE OTBETHI (MX MOXKET OBITh HECKOJIBKO).

I) B MPOILIECCE PEIICHUS >KEIaTeIbHO MPUMEHSATh HECKOJIBKO IMOJIXOJ0B B PEHICHUH
3alaHusl. DTO TIO3BOJISIET MAaKCHMAaJbHO THOKO OINEPHPOBATh METOJAMH DPEIICHHs, HaXOIs
Ka)X/Iblil pa3 ONTUMAJIbHbIA BapUaHT.

1) HEoOXOJWMO MPEedyCMOTPeTh BpeMsl s MPOBEPKU OTBETOB, 4YTOOBI H30€XKaTh
MEXaHUYECKUX OLIMOOK.

KpurepunonennBanus

Onenka
HEYJIOBJIIETBOPUTEIBHO | YAOBIETBOPUTEIBHO XOpOo1LIOo OTJIMYHO
0 6amioB 3 bamna 4 baina 5 b6amioB
Menee 36 % npaBunbHO | 36-65% npaBuneHO | 65-85% npaBunsHo | 86-100% npaBuiabHO
BBITIOJTHEHHBIX 3a/IaHUH. BBITIOJTHEHHBIX BBITIOJTHEHHBIX BBITIOJTHEHHBIX
3a7JaHuH. 3aJaHuH. 3aJaHuH.

5.3. 3aoanusa onsa nadbopamopubix 3aHAMUL
(konmpoaupyemas komnemenyusi OIIK-2)

JlabopaTopHBIl MPaKTUKYyM SIBJISETCS Ba)KHBIM 3JIEMEHTOM OOy4Ye€HHSs, T.K. IPHUBHUBAET
HaBBIKM CaMOCTOSTEJIbHOM pabOThl Ha Pa3IMYHOM J1aOOpaTOPHOM OOOPYAOBAaHMH M yMEHHUE
M0JIb30BATHCS PA3NIUYHBIMU TPUOOPAMU M HHCTPYMEHTaMHU.

[Tpumep THIOBOI 1abopaTopHOi paboThl «Modenuposanue mpueecepoe»

Lenbto nanHON pabOTHI SIBISETCS U3yYEHHE TPUTTEPOB, €T0 XapaKTEPUCTUK, TApaMETPOB
U TIPUHIIMIIA PAOOTHI.

Memoouueckue pekomenoayuu

Brinonnenue kaxxaoi 1a6opaTopHOi pabOThI CKIIABIBAETCS U3 CIEAYIOLINX ITAIOB.

1. CamocrosiTennbHas TMOATOTOBKAa CTyIEeHTOB K pabote. Ilepen Hawamom paOoThI
CTYAEHTHI JOJDKHBI YETKO MPEJCTaBIATH cede 1efb paboThl, 3HaTh CXEMY, METOJ| U3MEPEHHH,
(Gu3NYECKYI0 CYIIHOCTh OXKHUIAEMbIX pe3ynabTaToB. JlomkeH OBbITh MOATOTOBJIEH MPOTOKOI
U3MEpEeHUl, colepKalui TaONUIBl JUIs 3alUCH  PE3yJIbTaTOB HM3MEPEHHH U OCHOBHBIE
pacuetHble ¢GopMyinbl. CTylEHTbI, HE MOATOTOBUBIIMECS K pabOTe B COOTBETCTBHHM C 3TUMU
TpeOOBaHUSAMHU, K BBITIOJIHEHUIO paOOTHI HE JIOMYCKAIOTCS.
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2. IlpoBeneHne KOMMIBIOTEPHOTO MOJEIUPOBAHUSA. ITOT H3Tall OCYIIECTBISAETCS B
COOTBETCTBUHM C METOJAMYECKUMH YKa3aHHUAMH, KOTOPBIC COJACPXKATCAd B OMHCAHUU K KaKIOU
paborte.. IlomydyeHHbIe pe3ynbTaThl IPOBEPSAIOTCS MPENOJABATEIEM.

3. CocraBienue ordyera O MpoaeraHHo pabore. K oTdyery o BBIMOTHEHHOH paboTe
IPEIbBISAIOTCS CIeNyloIne TpeOOBaHUS:

OTueT MOHKEH COAep)KaTh HMCUEPIBIBAIONINE JaHHBIC, KaK O LEeNd PabdOThl, TaK M O

pe3yibTaTax B CIEAYIOIEH 0CIe10BATEIbHOCTH:

® 33/laHMUE;

e CXeMa yCTAaHOBKH U OIMCAaHHWE METOJWKH U3MEPEHUII;

® [EePBUYHBIC SKCIIEPUMEHTAIBHBIEC PE3YJIbTATHI 32 MOANKCHIO TPENoIaBaTess;

® pe3ynbTaTbl 00pabOTKM SKCIEPUMEHTAIBHBIX JaHHBIX, BKIIOYas Trpadukw,
TaOJIULIBL;

e 00mIMe BBIBOJIBI O pabOTe U 3aKIIIOUCHHE.

Tekct ordyera [OMKEH OBITh HAamHMCaH AaKKypaTHO W pa30OpuMBO OT PYKH WIH
IpEeICTaBiIeH B BUJAE pPACHEyaTKH, IMOCIE KOMIBIOTEpHONH BepcTKU. B o0oux ciydasx TekcT
JIOJDKEH TIPE/ICTABIIATH COOOH JIOTMYECKOEe W3JIOKEHHE CyliecTBa Bompoca. HemomycTumo
npusBefieHne (opmys, Tabuui 0e3 pa3bACHEHMH BceX 0003HAaueHUH M cokpameHui. Otder
JIOJKEH OBITh MOHATEH JJISl KaXKI0TO YUTAIOMIETO 0e3 KaKuX-TH00 OMOIHUTEIHHBIX BOIIPOCOB Y
COCTaBHUTEJEH oTyeTa.

4. Tlocme mpencraBieHUs OTYETAa CTYACHT JOJDKEH HMETh, KaK MHHHMYM,
IIOBEPXHOCTHBIE 3HAHUS 10 KOHTPOJBHBIM BOIpOCaM K paboTe, UMEIOIIUMCS B METOJUYECKUX
yKa3aHMsX, ¥ eMy BBICTABJISIETCSl Oaill, KOTOPBIM OLIEHEHA JaHHasi JlabopaTtopHas padora.

6.IIpomeskyTouHAas aTTeCTALUS
(konmpoaupyemas komnemenyusi OIIK-2)

Cnucox 0CHOGHbBIX 60NPOCOE K 3auemy

OcHOBBI aJIreOpbI JIOTUKU ¥ TEOPUH MEPEKITI0YATENbHBIX (QYHKIUH
MuHuMHU3aIus HECKOJIBKUX (YHKITUI

OCHOBBI TEOPHH ACHHXPOHHBIX MOTEHIIMAIBHBIX U CHHXPOHHBIX aBTOMATOB
ACUHXpOHHBIE IOTEHIIMAJIbHbBIE TPUTTEPbI

CHHXpPOHHBIE TPUTTEPHI

Crannaptaslie unrerpanbhblie cxemsl (MC) TTJI u KMOII cepuii
Tpurreps! LlImutra.

WHTerpaibHble CXeMbl MyJbTUBHOPATOPOB U UX MPUMEHEHHUS.

WX nbh =

Z[paﬁBepLI U nOpueMonepeaaTuiuku € OTKPLITBIM KOJUICKTOPHBIM BBIXOJAOM U TpEMS
COCTOSIHHUAMMU BBIXOJa

10. Memmdparopsl u 1eMyIbTHILIEKCOPDI

11. MynsTunnexcopst

12. KomOuHnanmoHHbIE CyMMaTOPBI

13. Iludparopsr

14. Kommaparops

15. Casuraromuepeructps

16. Cuerunkn

17. TlpuMmeHeHHSs HHTETPATBHBIX CXEM HPH MPOCKTHPOBAHUM HU(POBHIX YCTPONUCTB
18. TlpumepbinmpuMeHeHNs HHTErPATBHBIX CXEM IS IPOEKTHPOBAHUS BBOIA/BBIBOIA
19. Iudpo-ananoroserenpeodpazoBaTenu.

20. Amnanoro-mudpoBsie MpeoOpa3oBaTEIH

21. TpexmunHasapxuTekTypa MUKpoIBM

22. ApXWTEKTypa OJIHOKPUCTAIBHBIX MUKPOIIPOIIECCOPOB
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23.  OpHOKpHUCTaIbHBIE MEKPOIPOLECCOPHI: DOpMAThl KOMAH

24. OpHOKpHUCTAILHBIE MEKPOIIPOLIECCOPHL: AIpecarus

25. OmHOKpHUCTAILHBIE MHKPOIIPOLECCOPHL: APH(PMETHIECKHI COMPOIIECCOP
26. IIporpamMHOEOO€ECTICYEHHE MUKPOKOHTPOJLIEPOB

27. TlpuHIMIHAILHBIECXEMBI MEKPOKOHTPOJIEPOB

28. 3amomuHaromue ycrpoicTsa

29. PerucrpbimaMsTu

30. MHurepdeiicasie BUC: INapannensHblii uHTEPQEIC

31. MWnurepdeiicapie BUC: [pepuiBanus

32. MWurepdeiicusie BUC: Joctyn k namsati. CBsasHbie HHTEPHENHCHI
33. TlocnenosarensHbleUuHTEPDEIHCH

34. MynbTUIIPOLIECCOPHBIECHCTEMEI

MeToanyeckue peKOMeHIAUM 10 MOATOTOBKE K 3a4eTy

[ToaroTroBKa CTYIEHTOB K 3a4€Ty BKIIOYACT TPH CTAHH:
- camocrosTenbHas padoTa B Te€YeHHE yueOHOTro roja (cemMectpa);
- HEMOCPE/ICTBEHHAs MOJTOTOBKA B JHH, IPEANICCTBYIOIINE 3a4ETY;
- TIOATOTOBKAa K OTBETY Ha BOIPOCHI, COJIEprKaIInecs B Ouiere.

OCHOBHBIM HCTOYHMKOM MOJATOTOBKHM K 3auUe€Ty SIBISETCIKOHCHEKT JIEKIMHA. Y4eOHBIN
MaTepuand B JICKIUU JAaeTCd B CHCTEMAaTU3MPOBAHHOM BHJIC, OCHOBHBIC €r0 TIOJIOKEHUS
NeTaau3upyroTcs. [IpaBUIBHO COCTABICHHBIN KOHCHEKT JICKIUH COJEPIKUT TOT ONMTUMAIIbHBIN
00beM HH(pOpMAIMH, HA OCHOBE KOTOPOTO CTYICHT CMOXET IPEICTaBUTh ceOc BeCh yUeOHBIN
Matepual.

[Ipexxne Bcero, ciieAyeT BHUMATEIBHO NMEPEYUTATh yUEOHYIO MPOTpaMMy M BOIPOCHI,
BBIHOCHMBIC Ha 3a4eT, YTOOBI BBIICIUTh M3 HUX HAMMEHEee 3HaKOMbIe. Jlanee omKeH ciie/joBaTh
ATal MOBTOPEHUS BCEro MpoiaeHHoro MaTtepuana. Ha ity paboTy menecoodpazHO OTBECTH
0ombIIyI0 YacTh BpeMeHU. CIeqyromnM 3TaroM SBISETCS CAMOKOHTPOJIb 3HAHUS H3YUYEHHOTO
MaTeprania, KOTOPBIH 3aKJIFOYaeTcss B YCTHBIX OTBETaX Ha BOMPOCHL. Te3UChI OTBETOB Ha
HauboJsee CIOXKHBIE BOMPOCH JKeTIaTeNbHO 3aMlKcaTh, TaK Kak. B MPOIECCe 3alUCH BKIIOYAIOTCS
JIOTIOTHUTEIILHBIC MOTOPHBIE PECYPCHI TTAMSITH.

Jl7is MOATOTOBKM K OTBETaM Ha BOMPOCHI 3a4€Ta CTYAEHTHI JOJHKHBI MCIOJIb30BaTh HE
TOJILKO KypC JIEKIMA W OCHOBHYIO JIHTEpPaTypy, HO H JIOTIOJHHUTEIHHYIO IJUTEPATYpPY IS
BBIPA0OTKHM YMEHUS /1aBaTh Pa3BEPHYThIE OTBETHI HA MOCTABJICHHBIE BOTIPOCHI.

[IpennoxxeHHass METOJMKA HEMOCPEICTBEHHOW TOJITOTOBKA MOXET OBITh W H3MEHEHA.
Tak, Anst CTYJEHTOB, KOTOPBHIE CYUTAIOT, YTO OHM YCBOMJIM MPOTPAMMHBII MaTepHall B MOJHOM
00BeMe W YBEPEHBI B MPOYHOCTH CBOWX 3HAHHM, JOCTATOYHO OETJIOr0 MOBTOPEHUS y4eOHOTO
matepuana. OCHOBHOE BpeMsl OHM MOTYT YACIUTh YIIyOJICHHOMY H3Y4YEHHUIO OTAETbHBIX,
HanOoJee CI0XKHBIX, PA3JIENIOB H TEM Kypca.

OTBeTHl Ha TEOPETUYECKHE BOIMPOCHI JOMKHBI OBITh JaHBI B COOTBETCTBUU C
(GOopMYyITMPOBKOM BOIIPOCA W COJIEPIKATh HE TOJBKO W3YYCHHBIN TEOPETUICCKUI MaTepuall, HO H
coOCTBEHHOE TOHMMaHue MpoOyieMbl. B oTBeTax ’kenarenbHO MPUBECTH MPUMEPHI peaTnu3aiun
TeX WU UHBIX [IU(QPOBBIX YCTPOHCTR.

[ToaroToBKy K 3a4eTy MO MUCIUIUIMHE HEOOXOIMMO HadaTh C MPOpPabOTKH OCHOBHBIX
BOIIPOCOB, CITUCOK KOTOPBIX IPUBE/ICH.

J11s 5TOr0 HEOOXOAMMO MPOYECTh U YSCHUTH COJEpKAaHUE TEOPETUYECKOToMaTepraa 1mo
yu4eOHUKaM M YYeOHBIM TOCOOHMSIM M3 CITMCKA OCHOBHOW W JIOTIOJHHUTEIBHOW JIMTEpaTypHI.
Crucok MoeT OBITh JOTOJIHEH M paciiupeH caMuMu cryaeHTamu. Ocoboe BHUMaHUE MPHU
MOJITOTOBKE K 3a4eTy HEOOXOIMMO YIeIUTh TEPMHHOJIOTHH, T.K. YCIIEIIHOE OBJaJeHHE JTF000H
JTUCITUTIMHON MPEAnoiaraeT yCBOCHHE OCHOBHBIX MOHITHIA, X MTPU3HAKOB M OCOOEHHOCTH.
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Takum 00pa3oMm, MOATOTOBKA K 3a4eTy BKIIOYACT B CeOANPOpadOTKY OCHOBHBIX
BOIIPOCOB KypCa;4TCHHE OCHOBHOW W JOIMOJHUTEIBHON JHUTEpPaATyphl MO TeMaM Kypca;noadop
NPUMEPOB M3 MPAKTUKH, HIUTFOCTPUPYIONIMX TCOPETUYCCKUN MaTepHall Kypca;CUCTeMAaTU3aIUuI0
N KOHKPCTU3allUKO0 OCHOBHBIX HOHSITI/If/'I;COCTaBJICHI/Ie IMPUMCPHOI'0 IlJIaHa OTBCTa Ha BOIIPOCHL
3ayera.

B X04€ MOATOTOBKU K 3a4Y€Ty CTYJACHTAM H€06XOI[I/IMO 06pa1uaTb BHUMAHHUEC HE TOJBKO
Ha YypOBEHb 3allOMHHAHUS, HO M HA CTENCHb IOHUMAaHUS M3Y4aeMBIX BOIPOCOB. A 3TO
AOCTUTacTCsA HE NPOCTBIM 3ayUYMBAHUCM, a YCBOCHHCM IIPOYHBIX, CHUCTECMATHU3WPOBAHHBIX
3HAHWH, AHATUTHYECKUM MbIIuieHueM. ClenoBaTeilbHO, HEMOCPEICTBEHHAs MOJTOTOBKA K
3a4CTy [JOJDKHA B PAa3yMHBIX IMIPONOPOUAX COUCTATbM 3allOMUHAHUC, W ITTOHHMAHUC
POTPaMMHOTO MaTepHalia.

MoxHO BBIACIIMTL CJICAYIOIIUC ACIICKTbI, IIO KOTOPLIM HPCIoJgaBaTCIib O6bI‘-IHO
OILICHUBACT OTBET HA 3a4eTe: COJACPKATEIBHOCTh (YETKOE M JIOCTATOYHO TITYOOKOE W3JIOKCHHE
BOIPOCA); TIOJHOTA W OJHOBPEMEHHO pa3yMHasi JTAKOHUYHOCTH; CTENEHb HCIIOJIB30BAHUS U
NOHMMaHHS HAYYHBIX HCTOYHHKOB, YMCHHE CBS3bIBaTh TEOPHIO C MPAKTUKOH, TBOPUYECKHU
MNPUMCHATH 3HAHWA K HCOPAWMHAPHBIM CUTyallUsAM; JIOTUKA U apTYMCHTHUPOBAHHOCTD HM3JI0KCHUAA,
IrpaMOTHOE KOMMEHTHUPOBAHHKE, IIPUBE/ICHUE PUMEPOB, aHATOTHIA;KYJIbTYypa PEYH.

B xo7e moAroToBKH K 3a4eTy CTyIEHTY He00X0ANMO oOpaniath BHUMaHUE HE TOJIBKO Ha
YPOBCHBb 3allOMHMHAaHMWA, HO U Ha CTCIICHb TIOHMMAaHUA N3Yy4aCMbIX BOIIPOCOB. A 310 JOCTUTI'aCTCA
HE TIPOCTHIM 3ayyHMBaHWEM, a YCBOGHHEM IPOYHBIX CHCTEMAaTH3MPOBAHHBIX 3HAHUM
AHAJIUTHUYCCKHUM MBIIIJIICHUEM. CJIGI[OBaTCJH)HO, HCMMOCPCACTBCHHAA IIOATOTOBKAa K 3a4CTy
JOJDKHA B pa3yMHBIX HPOIOPIMAX COYETaTh M 3allOMUHAHWE, W IMMOHUMAaHUE MPOTPAMMHOTO
MarepHania.

Pacnpeoenenue 6annoe mexkyuiezo, pyoericnozo KOHmpousa u 3auema

Ne Oo6masn 1-11 TOouKa 2-51 TOUKA 3 Touka
cymma
1. | Tekymmii KOHTPOJb
MMOCCIICHNE 3aHATHI 10 3 3 4
OaioB Oamta baia Oamna
BBINOJIHEHUE U 3alllATa 21 7 7 7
71a00paTOpHBIX paboT Oamn 0asioB 0asioB 6am1oB
2. | PyGe:kHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amioB 0amIoB 0amioB 0aiioB
KOJUIOKBUYM 24 8 8 8
Oamra 0amIoB 0amioB 0ajioB
Hroro 70 23 23 24
0aJI0B 0aj1a 0as1a o0as1a

Kpumepuu oyenusanusn

[Tpu ocBoeHnn quctumuivHbl popmupyercs kommereHius OIIK-2. Ykazannas
KOMITETCHIIHS (JOPMHUPYETCSI B COOTBETCTBHH CO CIACAYIOIIMMHU 3TAITAMH:

. dbopMupoBaHHE W pa3BUTUE TEOPETHUECKUX 3HAHUN, NPETyCMOTPEHHBIX

YKa3aHHOUN KOMIETEeHLMEN (JIEKIIMOHHBIE 3aHATHUS, CAMOCTOATEIbHAs paboTa CTYJEHTOB);

o npuoOpeTeHne W Pa3BUTHE TNPAKTHUUYECKUX yMEHHH, MPEeIyCMOTPEHHBIX

KOMITETEeHIIHEH (J1TabopaTopHbIe pabOThI, CAMOCTOSITEIbHAS pab0OTa CTYJEHTOB);
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L4 3aKPCIVICHUC TCOPCTUUCCKUX 3H8.HPII>1, YMCHI/II\/'I U TMPAKTHYCCKUX HABBIKOB,

MPEelyCMOTPEHHBIX KOMIIeTeHIuell (J1abopaTopHble paloTHI,

IMPAaKTHUKH, BbIITYCKHAA

KBaJTM(HUKAIIMOHHAS PadoTa).

L4 Kpumepuu OUCHKU Kauecmeéa 0ce0eHuUAn ()ucuunﬂuubt, 3aeepmatou¢eﬁcx

3auemom
banibl
N .. | Pe3yabrar .
(peMTHUHTOBOM Tpe0oBaHusi K YPOBHIO ¢c()OPMHUPOBAHHOCTH KOMIIETEH LU
OCBOEHHUA
OLICHKH)
3auTeHo .
(6e3 OOyyaromuiicss OCBOWJ 3HAHHWSA, YMEHHUS U HaBBIKM BXOJAIIME B
HPOLEAYDEI COCTaB KOMIIETEHIINH:
61-70 pc;[aqﬁp 1K - 3 —Crnioco0GeH mpoBOIUTh aHAU3 MPUYUH Opaka rnpu
sauera) W3TOTOBJIEHUM U3/I€TIUI MUKPOAJIEKTPOHUKH U 1aBaTh
PEKOMEHIallMK TI0 UX YCTPAHEHUIO U MPEAYIPEKICHUIO.
3aureno (c OO6yuaromumiics nposiBisger komnetenuuu [1K-3, Ho He B monHOM
HPOLETYDOii 00beMe BXOSIINX B UX COCTAB JACUCTBUN. OOYyUaIOMIUNiCS MOXKET
36-61 p C,Z[a‘l}I’/Ip JOIYCTUTh HEKOTOPbIE HETOUHOCTH, HErpyOble OIIHOKH,
sauera) 3aTPYOHATHCS B U3JI0KEHUHU MaTepralia, HO IPaBUJIbHO OTBEYATh
Ha 3a7]aBaeMble €My BOIPOCHIL.
MeHee 36 HE JOIMyIICH
KommiereHmun He chopMHUpPOBaHBI
Oamna K 3a4eTy
[ ]
«3auTeH0» BbBICTaBIAETCA OOydaroleMycs, IPOJEMOHCTPUPOBABLIEMY  IIOJHOE,
BCECTOPOHHEE, OCO3HAHHOE TMPaBWJIbHOE 3HAHUE MPOTPAMMHOIO MaTepuaia u

H3JI0KUBIIEMY OTBET JIOTUYHO, I'PaMOTHO, y6€III/ITeJII)HO, TOTOBOI'O K I[aJII)Hef/'IIHCMy
HpO(l)CCCI/IOHaJ'IbHOMy COBCPIICHCTBOBAHUIO.

HpI/I OTBCTC O6y‘l3.IOH.[PIfICH MOKCT AOIMYCTUTb HCKOTOPbLIC HCTOYHOCTH, Hel"pyGHC
0HII/I6KI/I, 3aTPYAHATHECA B CaAMOCTOATCIIBHOM HM3JIOKCHUM MaT€puajia, HO IMPaBUIIBHO
OTBCUATDh HA 3a/laBa€MbIC €MY BOIIPOCHI, B PE3YJIbTATC HABOAAIINUX BOIIPOCOB C ITIOMOIIBIO
npenoaaBaTeyid UCHPABIATE JOIMMYIICHHBIC OIIMOKY M HETOYHOCTH.

«He 3a4TeH0» MOXET OBbITh BBICTABIEHO O0YyYarolIeMycsi, OOHApyXHUBILIEMY HEIMOJHOE,
HEOCO3HAHHOE 3HAaHUE Y4eOHO-IIPOrpaMMHOIO MaTepuaia, JOIyCKaloleMy IpyOble
OLIMOKH, HECTIOCOOHOMY CaMOCTOSITEIbHO M3JIOKUTh OTBET Ha BONPOC, OTBEYAIOLIEMY
HENpPaBWJIbHO WM HE JAlOlIeMy OTBET Ha 3aJlaHHble BONPOCHL. JleMOHCTpUpYEeMBbIil
YPOBEHb 3HAHUNH HE MOXeT OBbITh MPHU3HAH JOCTAaTOYHBIM JUIs NMPOo(ecCHOHANbHOM
JeSITEIbHOCTH.

7. MeToauyeckue MaTepuaJbl, onpeae/siionye npoueaypbl OleHMBaHus 3HAHUIH, YMEeHH,

HABBIKOB M OIIBITA A€ATCIbHOCTH

Tabmumia 6. Pe3ynbpTaThl OCBOEHUS YU€OHON AUCITUTUIMHBI, TTOJICKAIIHIE MPOBEPKE

PesynbTarsl OcHOBHBIE TIOKa3aTeIN OLIEHKU Pe3ysIbTaToB o0yueHuss | Bua oneHouHoro

o0y4deHus MaTtepuana
(KOMITETEHITHN)
CriocoGen 3HATL:OCHOBHbIE METObl M CPENCTBA MPOBEICHNS KomnnokBuym
camocTosTenpn | 2 KCTIEPUMEHTAILHBIX UCCIICIOBaHUH, npuniunsl | TectupoBanue
T — MOCTPOCHUS u ApXUTEKTYPY COBpEMEHHBIX | MaTepuabl K
SKCTIEPHMEHTA MuKponponeccopubix cucreM (MIIC), ycnoBus u | 3auety

crocoObl Hcrnosb3oBaHus MukpomnpoueccopoB (MII) u | Beimonnenue u
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JIbHBIE mukpokoHTposuiepoB (MK); cpeactBa pa3paboTku M | 3amuTa
ucciaeqoBanud | otiaaku MIIC. J1a00paTOPHBIX
51 YMeTb:BHIOUPATh CIIOCOOBI M CpeICTBAa HM3MEpPEHHH u | paboT
UCIOJIb30BaTh | IPOBOAUTH SKCIIEPUMEHTaJIbHbIE uccienoBanus; | Matepuaisl K
OCHOBHBIE ONpeAensiATh  IEepeYeHb M JIuana3oH  3HA4YEHUM | 3a4eTy
IPUEMBbI napaMeTpoB JeTalieil, y3J0B U YCTPOWCTB, TpeOyeMBIX
00paboTKM W | Ul pacueTa M TMPOEKTUPOBAHHS MHKpONpoueccopHbix | KommokBuym
MPEJICTaBICHUS | YCTPOUCTB c y4eToM crnenupuKu ux | Beimonnenue u
MOJTy4EHHBIX (bYyHKIMOHUPOBAHUS. 3amuTa
nauubIX(OIIK- | BaajeTh:criocobaMu 00paOOTKM U MpPEACTaBJICHUS | J1a0OpaTOPHBIX
2) NOJyYEHHBIX  JAHHBIX M  OLEHKHM IMOTPEIIHOCTH | paboT
PE3yNbTAaTOB U3MEPEHU; METOIaMU aHaJIM3a UCXOIHBIX | Marepualsl K
JaHHBIX JUIA pacdyeTa M MPOEKTUPOBAHUSA JETalei, | 3aueTy
y3JI0B, YCTPOMCTB MUKPOIPOIECCOPHBIX CHCTEM.

8. MeToauyeckue peKoMeHAAIUH 110 00y4eHHIO JIHI]
€ OrPAHUYEeHHBIMH BO3MOKHOCTSAAMM 310POBbs 1 HHBAJIHU/I0B

[Tpodeccopcko-nieqarorndeckuii CocTaB 3HAKOMUTCS € TICUXOJIO0T0-(DH3UOIOTHICCKIMHE
OCOOCHHOCTSIMU OOYYalONIMXCS HMHBAIUIOB W JIMI C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbsl, UHAUBUYAJIbHBIMH NPOTrpaMMaMU peaduiauTaluy MHBAIUIOB (npu Hanuuuu). [lpu
HEOOXOJMMOCTH OCYIIECTBISICTCS JOMOJIHUTENbHAS MOAAEPKKA MPENoJaBaHusl, ICUXO0JIOTaMH,
COLIMAJIbHBIMU PaO0OTHUKAMHU, IPOLIEAIINMHU OJATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBUM ¢ METOAUYECKUMU peKoMeHaanusaMu Munobpuayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpeAroyaracTcsi HMCIOJIb30BaTh COIMAIBHO-aKTHBHBIC W
pedIieKCUBHBIE METOAbl OOYYEeHHs, TEXHOJIOTUU COIUOKYIbTYPHOU peabHIUTAllMH C LEJIbI0
OKa3aHHUsl MOMOILM B YCTAHOBJICHUHU IOJIHOLIEHHBIX MEXKJIMYHOCTHBIX OTHOIIEHUN C IPYTMMH
CTyJIEHTaMH, CO3JaHUH KOM(OPTHOTO TCHXOJIOIMYECKOTO KJIMMaTra B CTYACHYECKOW TIpyIIIe.
[Togbop u pa3paboTka ydeOHBIX MaTEpPUAIOB MPOU3BOIATCS C YUYETOM TPEIOCTaBICHUS
MaTepHala B pa3InyHbIX (opMax: ayquaabHON, BU3YalbHOM, C HCMOIb30BaHUEM CIIELUAIBHBIX
TEXHUUYECKUX CPEACTB U MH(OPMALIMOHHBIX CUCTEM.

Meauamarepranbl TakKe CIE€QyeT HCHOJIb30BaThb M aJalTUPOBaTh C  Y4ETOM
MHAMBUAYaAJIbHBIX 0cOOeHHOCTEH 00ydueHus aun ¢ OB3.

OcBoenne nucuuiuvHbl JunamMu ¢ OB3 ocymecTBisieTcss ¢ MCIONIb30BaHUEM CPEICTB
oOydeHuss oOOIIET0 ¥ CHEUUANbHOIO Ha3HaueHus (MEepPCOHANBHOIO M  KOJJIEKTUBHOTO
UCIOJIb30BaHus1). MaTepuanbHO-TEXHUYECKOe o0ecrieueHne npeaycMaTpruBaeT NprucrnocodieHme
aynuTopuil K Hyxaam aun ¢ OB3.

®dopma npoBeAeHUs aTTeCTalluM JUIsl CTYAEHTOB-UHBAIN/IOB YCTAaHABIMBACTCS C YUETOM
WHIUBUTyaJIbHBIX MCUXO(U3NUECKUX 0COOEHHOCTEMN. Jos CTYJEHTOB C OB3
IpelycMaTpuBaeTcsl JIOCTynmHas ¢opMa NPEJOCTaBICHUS 33JaHUNM OLIEHOYHBIX CPEJACTB, a
UMEHHO:B TEYaTHOM WM OJJIEKTpOHHOM ¢opme (Uig JMIl C HapyLIEHUSIMH OMNOPHO-
JBUTATEJILHOTO anmnapara);B IMeyaTHOW ¢opMe WU 3JIEKTPOHHOW ¢GopMe € yBEIUYEHHBIM
MIPUGPTOM U KOHTPACTHOCTBIO (IS JIUI] C HAPYIICHUSIMH CIIyXa, PeUH, 3pEHH );METOJOM YTCHUS
ACCHCTEHTOM 33/IaHUsI BCIYX (JUIs1 JIUL] C HAPYLIECHUSIMU 3PEHHUS).

CryneHTaM C MHBAIUIHOCTBIO YBEJIMYMBAECTCS BpEMs Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMpPOCHL. [l TakuX CTYyAEHTOB TMpeaycMaTpuBaeTcs JAOCTymHas Qopma
IPEJOCTaBIICHUs] OTBETOB Ha 3a/laHUsl, @ UMEHHO:IMCbMEHHO Ha Oymare miM HabOpoM OTBETOB
Ha KOMIbIOTEpe (MUl JIUIl C HAapyLICHUSIMH ClIyXa, PEeur);BHIOOPOM OTBETa M3 BO3MOXKHBIX
BapMaHTOB C HCIOJb30BAaHUEM YCIYI AacCHCTEHTa (JUI JIML C HApYyLIEHUSMHU OIIOPHO-
JBUTATEJILHOTO arllapara);yCTHO (JUIsl JIMI[ C HapyUIEHUSIMH 3PEHHsSI, ONOPHO-IABUTATEIHHOTO
anmnapara).

[Ipn HeoOXomuMOCTH it OOYYaIOIMIUXCS ¢ WHBAIMIHOCTHIO TIPOIEAypa OIEHWBAHUS
pe3yabTaTOB 00YUYEHUSI MOXKET MPOBOJUTHCS B HECKOJIBKO ATAIIOB.
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9.Y4yeOHO-MeTOANYECKOE 0o0ecTIeYyeHHe TUCHMIIINHBI
OcHoBHas1 JiuTEpaTypa

. Anekcanapos E.K., Mukponporeccopasie cucteMbl: Y4ebHoe mocodue st By30s/ E.K.

Anexcanapos, P.U. I'pymBunkuit, M.C. Kynpusuos, O.E. Mapteinos, JI.1. [landunos, T.B.
PemmzeBuu, 1O.C. Tarapunos, E.I1. Yrpromos, U.N. llarypun; [Tox o6mr. pexn. 1. B.
ITy3ankoBa. - CIIO. : Ilonurexnuka, 2012. - 935 c. - ISBN 5-7325-0516-4Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN5732505164.html

Makyxa B.K., MukponpoiieccopHbie CUCTEMbI U IEPCOHAIbHbBIE KOMIIBIOTEPHI: ydeOHOE
nocobue / Makyxa B.K. - HoBocubupck : U3n-so HI'TY, 2015. - 175 c. - ISBN 978-5-7782-
2721-7 - Pexxum nocrymna: http://www.studentlibrary.ru/book/ISBN9785778227217.html
Pri6anpuenko M.B., Opraauzanus 9BM u nepudepuiinbie ycTpoicTBa [ DIEKTPOHHBIN
pecypc]: yae6HOe tocooue / Peidansuerko M. B. - Poctos v//] : U31-Bo FODY, 2017. - 84 c.
- ISBN 978-5-9275-2523-2 - Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785927525232 html

JlonoIHUTeIbHAS JTUTepaTypa

. Kopenes u np. CoBpemenHble MUKpomnponeccopsl. - M.: Homumxk, 2000, 320 c.
. ®pup [x. [loctpoeHne BEIUUCTUTEIBHBIX CUCTEM Ha 0a3e MEePCIEeKTUBHBIX

MuKpompoiieccopoB: Ilep. ¢ anr. -M.: Mup, 1990.

. Amamus M., Tanaka FO. Apxutexktypa O9BM u uckyccrBeHHblit HHTEIUIEKT: 1lep. ¢ AmnoHck. -

M.: Mup, 1993.
bpamm 1. IlporpaMMupoBaHue Ha si3bIKe acceMOuepa 1uist iepcoHanbHbIX DBM ¢upmbl
IBM: Ilep. c anr. - M.: Paguo u cBs3pb, 1988.

. Hapoimkun A.K. Lludpossie yctpoiicTBa nu Mukpormnpoueccopsl. - M.: Akagemust, 2006. - 320

c. http://rbook.ucoz.ru/
Mopc C. I1., Ans6ept . 1. Apxutextypa Mmukporporeccopa 80286: Ilep. ¢ anrm. - M.:
Pagno u cBa3p, 1990. - 304 c.

HNurepHer-pecypcesl

http://lib.kbsu.ru/- bubmmoreka KBI'Y.
http://www.garant.ru/ - CipaBo4yHasi mpaBoBasi cucteMa «l apaHT».

http://www.consultant.ru/ -CrnpaBounas npaBoBas cucreMa «KoncynbranTlLmoc.

http://www.studmedlib.ru - 35C «KoHcynbTaHT cTyeHTa»

http://www.ph4s.ru/book_electronika.html - OGpa3oBarenbhsbiii npoekT A.H.Bapruna

http://www.Russianelectronics.ru -nmopran «Bpems 31eKTpOHUKI

http://www.platan.ru — KaTajor 31eKTPOHHBIX KOMIIOHEHTOB.

10.IIporpammHoe obecnieyeHne COBPpeMEHHbIX MH(POPMAIIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTr UM

1. CTYILCHTBI HUMCIOT JOCTYIl 4YCpPE3 I/IHTCpHCT A0CTyIl K CAUHOMY O6pa3OBaTCJ'IBHOMy

NopTany, re B OTKPHITOM JOCTYIlE HUMEIOTCS PEecypchbl y4eOHO-METOIUYECKOW JUTEepaTyphl,
SBJISTIOIIMECS pa3paboTkaMu Beaymux By30B Poccun.

2. J1nst peUTUHIOBOTO KOHTPOJISI UCIIONIB3YETCSI CUCTEMA KOMIIBIOTEPHOI'O TECTUPOBAHMS

Ha 0a3e nmporpammHoro obecnedenus Moodle.
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3. Ilpu BBIMOJIHEHHH JTA0OPATOPHOTO MPAKTUKyMa CTYJIEHTHI B 005A3aTEILHOM IOPSIKE
MPOBOIAT OOpabOTKY JKCIEPUMEHTATbHBIX JAaHHBIX C TPUMEHEHUEM TPOTPAMMHBIX Cpef
MicrosoftExell, MathCad.

4. B pamkax obecrieueHus] IPUMEHEHHUST KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTEIbHOM
MPOIECCE HMEIOTCS  CHCIUAIM3UPOBAHHBIC KOMIIBIOTEPHBIC KJIACCHI €  COBPEMCHHBIM
IPOrPaMMHBIM 00€CIIeYeHUEM U UMEIOIIUM BBIX0] B IHTEepHET.

11. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIHIINHBI

IIpu npoBeneHUN 3aHATUI UCHONB3YEeTCA AyAUTOPHs, 00OPYAOBaHHAS MPOEKTOPOM s
otoOpaxkeHus mpe3eHTanuidi. Kpome Toro, mpu mpoBeJeHUU JISKIUI W MPAKTHYECKUX 3aHITHN
HE00XO0/IUM KOMIIBIOTEP C YCTAHOBJICHHBIM Ha HEM Opay3epoM U IpOrpaMMHBIM oOecliedeHneM
JUTSL IeMoH CTparuu npe3entaruii (PowerPoint u mip.).

B xonme mpoBeneHust 1a0OpaTOpHBIX 3aHATUH MO JUCHMIUIMHE CTYAEHTHI IOJIy4aroT
HaBBIKM UMUTAIIUU PE3YyJIbTaTOB U3MEPEHH, MOJICIMPOBAHUS IPOIIECCOB B MPOTPAMMHOMN cperie
ElectronicsWorkbench, a Tak ’k€ HaBBIKM MaTeMaTH4YEeCKOW OOpaOOTKH IMOJYYCHHBIX
pe3yabTaToB UMUTAIUUA.CTYyICHTHI UMEIOT JOCTYII K €IUHOMY 00pa3oBaTeIbHOMY MOPTAIy, Te
MOTYT B OTKpPBITOM JOCTYIE IOJb30BAaThCS pecypcamMH y4eOHO-METOAMYECKON JIMTEpaTyphl,
SBISIOIIMMUCS pazpaboTrkamu Beaymux BY3os PO.

Jis  peHTHUHrOBOrO KOHTPOJS 3HAaHUM HCIOJB3YeTCS CUCTEMa KOMIIbIOTEPHOTO
TeCTUpoBaHUS Ha caiite open.kbsu.runa 06a3e mnporpammHoro obecneuenuss Moodle. B
71a00paTOPHBIX 3aHATUAX UCIIOJIB3YETCS IPOrpaMMbl CXEMOTEXHHUECKOro MozenupoBanus Elec-
tronicWorkbench u MicroCap 8.Ilpu BeImONIHEHHHN 1a0OpPaTOPHOTO MPAKTUKyMa CTYICHTHI B
00s13aTeJIbBHOM TOPSIIKE MPOBOAAT OO0pabOTKY 3KCIEPUMEHTAIbHBIX JaHHBIX C NPUMEHEHHEM
nporpamMHubIx cpea MicrosoftExell, MathCad.

[Tpu npoBeneHNH 3aHTHIH JTEKIMOHHOTO THTIA, CEeMUHAPCKUX 3aHITHIA UCIIONB3YHOTCSL:
JUUEH3UOHHOE NPOZPAMMHOE 0DecneueHue uc60000HO PACHPOCHMPAHAECMbIE RPOZPAMMDbL:

e MicrosoftOffice mumensusi: Jorosop Nel35 ot 22.05.2018, moroBop Ne n-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot
29.08.2017, norosop Ne 18/2016-31603884322 ot 12.08.2016, noroop Ne 4/14-08 ot
14.08.2015, moroBop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-
0003152-01 ot 25.11.2014, norosop Ne0331100002314000077-0003152-01 ot
29.12.2014, norosop Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar
ot 20.04.2009, cepruduxat ot 18.06.2008, ceprucuxar ot 12.10.2007, ceptudukar ot
14.03.2007;

e apxuBarop 7z, AdobeAcrobatReader nuieH3us: mpenocrasnsiercs 6ecriaTHO Ha
YCIOBHSAX 10 ajpecy https://www.adobe.com/ru/legal/terms.html;

e MozillaFirefox munensus: GPL/LGPL/MPL, GoogleChrome nuieH3us:
NpeJOCTaBIsAeTCST OECIIaATHO Ha YCIOBUSX JIMIICH3MOHHBIX COTJIAICHUH Ha
OporpaMMHOE O00eCreueHHEe C OTKPBITBIM HCXOJHBIM KOJIOM IO aJpecy
https://code.google.com/intl/ru/chromium/terms.html

JU1sl CTY/IGHTOB € OrpaHUYEHHBIMU BO3MO>KHOCTSIMH 3/JOPOBbsI CO3/IaHbl CHIELUAIIBHBIC YCIIOBUS
JUTs TIoydeHust oOpazoBaHusl. CrieMaM3UpOBaHHOE TIOMEIICHHE TSI WHBATHIIOB PACTIONIOKEHO TI0
anpecy: 360004, Kabapnuno-bankapckast pecnyOnuka, r. Hampumk, yn. Yepsbimesckoro, 173,
IJIaBHBIN y4eOHBIN KOpITYC YHUBEpCHTETa, ayauropus Nel4S.

B memsix OCTYMHOCTH MOMy4eHHs BBICHIETO OOpa30BaHUS MO 00pa3oBaTeNbHBIM
nporpaMMaM HWHBATUIAMH M JIAIIAMHA C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 3/I0POBBSI
YHHBEPCUTETOM 00ECIIEUMBACTCSL:

e anbTEpHAaTUBHOM Bepcuell o¢uuManbHOro caiita B cetw  «MHTepHeT™» Ui
CI1a0OBHUISIINX;

® [IPUCYTCTBUE ACCHCTEHTA, OKA3bIBAIOIIET0 00yYaroIeMycsi HSOOXOAMMYIO IIOMOIIIb;

® IS WHBAIMIOB W JIMI] C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI TI0 CITyXY —
JTyOIMpoBaHUE BCIyX CIPaBOYHOM MH(OPMAIMU O PACIMCaHUM YYeOHBIX 3aHATHIL;
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obecrieueHNe  HAUIOKAIMMMH  3BYKOBBIMM  CPEICTBAMH  BOCIPOHM3BEICHHUS
uH(pOpMaLH;

JUIS. MHBAJIMJIOB M JIMII C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI, MUMEIOIINX
HapYIICHHsT ONOPHO-JIBUTATEILHOIO arapara, CO3JaHbl MaTepHaIbHO-TEXHUYCCKHE
YCIOBHS,  OOECTICYMBAIOIIME  BO3MOXKHOCTH  OCCIPEISTCTBEHHOTO  JIOCTYIA
oOyyaromuxcs B ydeOHbIE TOMEIICHHS, OOBEKTY MNHTAaHHA, TyaJleTHbIE W APyrue
HOMETIICHUSI YHUBEPCUTETA, A TAKoKe MPEOBIBAaHNS B YKA3aHHBIX OMEIICHUSX (HAIMYHE
PaCIIMPEHHBIX JBEPHBIX MIPOSMOB, IOPYYHEH U JIPYTHX MPUCIIOCOOJICHHI).
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