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1. Heau 1 3a1a4n 0CBOEHUS TMCUMILIUHBI (MOIYJIs1)
Heab u3yyeHus AMCHUIIMHBI « MUKPOIIPOLIECCOPHBIE CUCTEMBI» U3YUYECHHE MPUHIIUIIOB

HOCTPOECHUS, GYHKLMOHATIBHBIX BO3MOKHOCTEH U apXUTEKTYPHBIX PELIEHUH COBPEMEHHBIX
mukponpoueccopsbix cucteM(MIIC), mukpoxontposuiepoB(MK) u nepconansubix 9BM, a Tax-
K€ OCBOEHHE METOJUKH IPOEKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

33[[3‘11/[ H3YYCHUA NUCHUIIJIUHBI - ITIOJTYYCHUC CTYACHTAMH CUCTCMATU3UPOBAHHBIX 3HA-

HUU B CIEAYIOMHUX 00JIaCTAX:

apXUTEKTypa MHUKPOIPOLIECCOPHBIX CUCTEM U MUKPOKOHTPOJUIEPOB;

OCHOBHBIE MUKPOIIPOIIECCOPHBIE CEMEICTBA OTE€UECTBEHHOT0 U 3apy0eHOTO MPOU3BOICTBA;
-BOIIPOCHI anmnapaTHON U MPOrPaMMHON OpraHu3ali MUKPOIIPOLECCOPHBIXCUCTEM;
MHCTPYMEHTAJIbHBIE CPEACTBA OTJIAJIKH, JUATHOCTUKU U MPOEKTUPOBAHUS MUKPOIPOLECCOP-
HBIX CUCTEM U MUKPOKOHTPOJIIEPOB

OCBOEHME CTYJIEHTaMH KOHIENTYaJIbHBIX OCHOB, COBPEMEHHBIX MOJX0JI0B U METOAUK HUCIIOIb-
30BaHUs MU(GPOBBIX YCTPOCTB U MukporpoueccopoB (ILIY u MII) B paanosieKTpoHHOH ari-
naparype;GopMupoBaHie MPEICTaBICHHI O COBPEMEHHBIX MPOTPAMMHBIX M amnmapaTHBIX
KOMILJIEKCaX, CIIOCOOHBIX aBTOMATHM3MPOBATH MPOLEAYPHl peanu3anuu (PyHKIUH TpH anro-
PUTMHUYECKOM, (PYHKIIMOHAIBHO-CTPYKTYPHOM, JIOTHUYECKOM M CXEMHOM IMPOEKTUPOBAHUU
MHKPOIIPOLIECCOPHBIX CUCTEM.

W3ydeHre AUCUMILTMHBI HAIIPABIEHO HA MOJITOTOBKY CIEIIMATUCTOB, CIOCOOHBIX peIiaTh

po0JIEMbl, BOSHUKAIOIIME MIPU SKCILTyaTalluy U3JEJINN AJIEKTPOHHON TEXHUKHU € y4eTOM o0J1a-
CTH, THIIOB M 3a]1a4 NPOo(pEeCCUOHATIBHOM 1EATEIbHOCTU B COOTBETCTBUHU C NMPO(HECCHOHAIBHBIMU
CTaHJApTAMMU:

—  06.005 «Cneunanauct Mo SKCIUTyaTalliu PaJuOdJIEKTPOHHBIX CPEICTB (MHXKEHEp-
3JIEKTPOHUK)», YTBEPXKICHHBII MIPUKa30M MMUHHUCTEPCTBA TPYyJa U COLMAIBHOM 3aLUThI
Poccuiickoit @enepanuu ot 31 uronsg 2019 rona N 540H (3apeructpupoBad B MuHiocTe
P® 28 aBrycra 2019 rona, peructpanuonnsiit N 55756).

— 40.058 «MHxeHep - TEXHOJOT MO MPOU3BOJCTBY U3JEIUA MHUKPOIIEKTPOHUKU,
YTBEPKICHHBIA TPUKa30M MuHUCTEpPCTBA TpyAa U COLMAIBHOW 3amuTel Poccuiickon
®enepanun ot 03.07.2019 r. Ne 480n (3apeructpupoan Muntoctom Poccuu 29.07.2019
r. Ne 55439).

2. Mecto gucuumiannsl (moayJsi) B crtpykrype OIIOII BO
HucturuimHa «MHKpPONPOLIECCOPHBIE CHUCTEMBbD» BKIIOYEHAa B 00s3aTENbHYIO YacTb

b51.0.09.01 yuyebnoro mnana nmo HampasieHuto noarotrosku BO 11.03.01 Paguorexnuka, mpo-
¢wib «MHTErprpOBaHHBIE CUCTEMBI 0€30IIaCHOCTH.

[Ipu ocBOCHMHM MUCHMIUIMHBI OOYYAIOIIMICS CMOMKET YaCTHYHO MPOJIEMOHCTPUPOBATH

cienyromnme odo0meHHble TpynoBsle GyHkuuu (OTD):

— DJKeIuIyaTanmusi paauodIeKTPOHHOI anmapatypbl (IpoeCcCHOHANBHBIA CTaHIAPT
06.005 «CrenuanucT 1O DJKCIUTyaTallid PaJUOdIEKTPOHHBIX CPEACTB (MHXKEHEp-
AIIEKTPOHHUK)», KOJI B, ypoBeHb KBanudukanuu -5);

— Pa3paldoTrka eIMHUYHBIX TEXHOJOTHYECKUX MPOLECCOB M PEKOMEHIAIMI M0 ycTpa-
HEHUIO0 U MpeAyNpe:KIeHUuI0 Opaka B NMPOU3BOACTBE M3eJUH MHKPOIJIEKTPOHUKH
(mpodeccuonanbubiit crannapt 40.058 «MHxkeHep - TEXHOJIOT 10 TPOU3BOJICTBY U3IEIHIA
MHUKPOIJIEKTPOHUKN Y, KoJT B, ypoBeHb kBanmudukanuu -6).

I/I3yquI/Ie JAUCIHUITIIHHBI «MI/IKponpoueccopHme CUCTEMBD)OIIUPACTCA HA 3HAHUA, YMC-

HUS U KOMIICTCHLUH, NpUoOpeTéHHbIe U c(POpPMUPOBAHHBIE B pPE3yJIbTaTe U3YUEHHs] MOy
«Du3uka» u gucuUIIuHbl «MHPOpMaIOHHbBIE TEXHOIOTHI.

I/IBYTICHI/IC JAUCIHUITIIIMHBI ((MI/IKpOHpOI_[CCCOpHBIC CUCTCMBI» HCO6XOIII/IMO HJIs1 OCBOCHHA

y'-Ie6HI)IX )II/ICIII/IHJ'II/IH«OCHOBBI KOMIIBIOTEPHOI'0 MNPOCKTHPOBAHUA W MOJACIHUPOBAHUA PaaUO-



AIIEKTPOHHBIX CcpeacTB», «LludpoBsle ycTpoiicTBa M MHKpompoueccopbl», «lIpoexTupoBanue
CHCTEM BHJICOHAOIIIOICHUS.

3. TpeﬁoBaHnﬂ K pe3yJibTaTaM OCBOCHHUSA COACPKAHUA NUCIHUIIINHBI

[Tpouiecc u3y4yeHUs TUCIUILUIMHEI HAIPaBIIeH Ha (POPMUPOBAHHUE DIIEMEHTOB CJICIYIOIINX
komnereHuii B coorBerctBuu ¢ @I'OC BIIO u OIIOIT BO no ganHoMy HalpaBlIEHUIO MOJIO-
TOBKH:

O6menpodeccuonanbubix komnerenuuii (OIIK):

—  CHOCOOHOCTh CaMOCTOSITEIBHO MPOBOJUTH SKCICPHUMEHTAIbHBIC HCCICAOBAHUS U HC-
MOJIb30BaTh OCHOBHBIC IPHUEMBI OOPaOOTKM W TPEICTABJICHHUS IMOJYYCHHBIX JTaHHBIX
(OIIK-2).

Koa 1 HauMeHoOBaHNe HHAUKATOPA TOCTHKEHHsI KOMIIEeTeHIIUN:

OIIK-b.2.2 - CnocoGeH npoBOAUTH BEIOOP HAMIYUIIETO CII0c00a MPOBEACHUN IKCTIEpH-
MEHTAJILHBIX HCCIEIOBAaHUI.

B pesynbrare uzydyeHus JUCHUIUIMHBI (MOAY/s) « MHKpOIIPOLIECCOPHBIE CUCTEMBI» CTY-
JIEHTBI JOJKHBIL:

3HATB: METOJbl U CPEACTBA MPOBEIEHUS SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUN, MPUHIUIIBI
IIOCTPOCHUS U apXUTEKTYpYy COBPEMEHHBIX MHUKpomporeccopHbix cucreM (MIIC), ycnoBus u
crocoObl Hcnonb3oBaHus Mukponpoueccopo (MII) u muxpoxontposepo (MK); cpencrtsa
pa3paboTku u onaaku MIIC.

YMeTb:BbIOUpPATh CIIOCOOBI M CPEACTBA U3MEPEHUI U MPOBOAUTH 3KCIEPUMEHTAIbHBIE UC-
CIIEIOBaHMs; OINpPENEATh NEPEYeHb W AMANa30H 3HAYCHWM IapamMeTpoB JETallel, y3JI0B U
YCTPOMCTB, TpeOYyEMBIX AJIs pacuera U IPOEKTUPOBAHUSI MUKPOIIPOLIECCOPHBIX YCTPOUCTB € yue-
TOM cnenu(UKH ux QyHKIIMOHUPOBAHUS.

BJajleTh: Ccrioco0amMu 0OpabOTKH M TMPEICTAaBICHUS TONXYYEHHBIX JAaHHBIX M OICHKH II0-
IPELIHOCTU pe3yJIbTaTOB M3MEPEHUH; METOAAMM aHAJIM3a UCXOIHBIX JAHHBIX U1 pacuera U
IIPOEKTUPOBAHUS JeTalleH, Y3JI0B, YCTPOMCTB MUKPOIIPOLIECCOPHBIX CUCTEM.

4. Coaep:xaHue H CTPYKTYpPa AUCHMILIUHBI (MOAYJIs1)

Conepxxanue aucuMIuIiMHbl. B Tabnmune 1 mpuBOIUTCS coiepKaHUE UCIUTUIMHEI,
CTPYKTYPHUPOBAaHHOE IO pasfieliaM, C YKa3aHHEM MO0 KaKJIOMY paszeny (OopMbl TEKYIIEro KOH-
TpoJs: 3amuTa JaboparopHoit padbotsl (JIP), komnokBuym (K), Tectuposanue (T).

Tabauna 1
Kon xon- | ®opma
TPOJIUPY- | TEKYILIETO
Nepaz HaummenoBanue CMOH | KOHTpOHI
e pasiena Conep:xanue pasjeia KOMIIe-
TeHIUH
(nu ee
4acTH
1 [BBenenue [lonsitre mukponporneccopa (MII), Mukpo-2BM,
MuKpokoHTposuiepa (MK) u MukpomnporeccopHoii OIIK-2 |K, T, JIP
cuctembl (MIIC). IIporpammuoe o6ecnieuenue (I10)
MUKPOIPOIIECCOPHON CUCTEMBI.
2 Uudopmamus u  [[lonarue nundopmaruu. KonmuuectBo unpopmanumy,
croco0bl ee mpea- [MHGopMalnoHHOE conepkanue. Hocurenu nngop-
CcTaBJICHHUS Maru. CurHanisl, HHGOPMaIlMOHHbIE TapaMETPHhI OIIK-2 K, T
CUTHAJIOB. AHAJIOrOBOE M LIM(PPOBOE MPEICTABICHHE
nHpopmanuu. [TapannenbHas U mocieaoBaTebHas
dhopma oomena nadopmarmeid. O6mIas CTpyKkTypa
cucTeMbl cOopa, 06paboTKu MH(OPMAIMK U YIIPaB-
neHus nponeccamu. [loacucrema ananoro-




udgpoBoro u 1udpo-aHAIOroBOro Mpeodpa3oBaHuUs
nHpopmanuu. [Togcuctema MammuHHON 00pabOTKH
1 XpaHeHus: HHpopMaIuu

KoaupoBanue uH-
bopmanuu

[To3unmonnsle cucteMsl cuncienus. [Ipeodpaszosa-
HUE YACE U3 OJHON CUCTEMBI CUUCIICHUS B IPYTYIO.
Koauposanue uucen. [Ipsimoit, oOpaTHbIif U 10M0I-
HUTEJBbHBIN JIBONYHBIE U JBOMYHO-IECATUIHBIN KO-
I IIETTIBIX YUCET U onepannu Hag HUMU. CiocoOb
[IPEICTAaBICHNS] BEIIECTBEHHBIX YACE U OIIEpalluu
Ha HUMU. Konuposanue cumBoiioB. KogupoBanue
H(pOpMalLUY IPEACTAaBIEHHON B Tpa)uecKoM U
AKYCTUYECKOM BHJIE

OIIK-2

K, T, JIP

AnnapaTrHbie
cpeacTBa MUKPO-
MPOLIECCOPHBIX CH-
cTeM

Komnonentsl MIIC kak TeXHUYECKHE YCTPOMCTBA
DIIEKTPOHUKHU. Y POBHU aOCTPAKTHOT'O OMMCAHUS
(YHKIIMOHUPOBAHUS YCTPOICTB 3JEKTPOHUKH.
Hepapxust s136IKOB (hOPMATEHOTO OTIMCAHHS KOMITO-
HeHTOoB MIIC (31€KTpOHHBIE CXEMBI, TIOTUYECKHE
y3JIbI, OTIEPAlIMOHHBIE OJIOKH, (PYHKIIHOHAIEHBIC
Moaynu). bazoBelit Habop omneparuii mpeoOpazoBa-
Hus 1011 nupoBoro curnana. OCHOBHBIE IH(PPOBHIE
(yHKIIMOHATIbHBIE JIIEMEHTHI U UX CXEMOTEXHHUYE-
ckue peuieHus. MiarerpaneHbie TexHonoruu. IIpo-
rpaMMUpyeMble TOTUYECKUE MaTPHUIlbl. THUIIOBbIE
[1(POBBIE MYJIBTUIUIEKCOPBI, CyMMAaTOPHI, KOMIIa-
paTtopbl. Tpurrepsl, perucTpbl, C4ETYUKUA UX CUHTE3
v aHayms. [lemmdpaTopsl, AJpecHbIe U accolua-
THUBHBIC U CTEKOBBIEC 3aIIOMUHAIOIIIE YCTPOIICTBA
(3Y). ®uznueckue Hocutenu nHdopmauuu. bydep-
HbIE YCTpOHCTBA.

OIIK-2

K, T, JIP

IIpuHIUNIBI Opra-
HU3alUH, QYHKIH-
OHAJIbHBIE JJIe-
MEHTBI H JIOTHKA
(pynkuuonuposa-
nus MIIC

[Tpunuuns! pon-Helimana. CTpykTypa MUKpPOIIPO-
teccopHoii cuctemsl (MIIC). MaructpanbHo-
MoaynbHbIN npuHIun opranu3anuu MIIC. Tonstue
MarucTpanu. Tumel Maructpaiei (MHpopMaoH-
Hasi MarucTpalib, MarucTpaip ynpasienus). LLIuner -
(yHKIIMOHATIBHBIE TPYMIbI JTUHUNA B MarucTpasx.
[Tonsitue unrepderica. Monynu MIIC. [1amarts
MIIC n ee xapakTepucTuku. BHeniHue yctpoiictBa
(BY) MIIC. Kontpomnnepst BY u noruka ux ¢pyHk-
[IMOHUPOBaHMs. PexxnMbl QyHKIIMOHUpPOBaHUS
MIIC. Opranuzanus npepelBaHUM U IPSIMOTO J0-
CTyIa K NaMsiTH

OIIK-2

K, T, JIP

ApXHTEKTypa
npoueccopa

[loHsTHE apXUTEKTYPHI IPOLIECCOPA. DBOIIOLUS ap
xutekTypsl MII. Knaccudukanus npoueccopos.
Tpanuionnas apxutektypa. Buyrpennue QpyHk-
uoHanbHbIe y3ibl MII. Apudmeruko-ioruueckoe
ycTpoiictBo. Peructp ¢uaros. Peructp xomansa.
YIpasisomas naMsaTb. MUKpOIporpaMMHOE
yIpaBJeHHUE, "KeCTKass" U MporpaMMupyemast JIoru
ka pabotel MII. ITporieccop ¢ akkyMyasTOpOM.
[Iponieccop ¢ peructpamu o6O1ero Ha3HadeHus. Pe-
TUCTPBI PACIIUPEHUS aIPECHOr0 IIPOCTPAHCTBA I1a-

Mt MIIC. Cucrema komana. Kiaccudukanms xo-

OIIK-2

K, T, JIP




MaH/ 110 GyHKIIMOHATIbHOMY Npu3HaKy. dopmatsl
koMaH[. Pexxumel agpecanuu. Opranusans aBTo-
MaTUYECKOI0 BBIMOIHEHUsI KOMaH 1. [lapanensHbie
11 KOHBEHEPHbIE APXUTEKTYpPbl. ACCOLIMAaTUBHBIE
rporeccopsl. HerpagunumoHHble apXUTEKTYpPHI.

7 |Apxurtekrypa CrpykTypHas cxema MUKpOKOHTposuiepa. Haznaue-
MHKPOKOHTPOJI-  |HUE €r0 OCHOBHBIX y3JI0B. BHYyTpeHHs maMsaTh U OIIK-2 K, T,JIP
Jepa Taiimep. Opranuzanus BBOAa-BeIBoIa. PazpaboTka
[IPOrpaMMHOT0 O0ecTeueHuss MUKPOKOHTPOJUIEPOB.
[IporpaMMBbI TECTUPOBAHMS U UHUITUATU3ALUNA MUK-
POKOHTpOJUIEpOB. [Iporpammel yripaBieHus BBO-
JTOM-BBIBOJIOM.
8 |Cratnueckue ome-(CraTuueckue OlepaTUBHbBIC 3alOMHHAOLIUE
paTuBHble  3amo-ycrpoiictBa (O3VY). Crarnueckue u ngunamuueckue| OIK-2 |K, T, JIP
MHUHaKIIHe O3VY. JIunamuueckue napamerpbl O3Y. AnpecHsbie
yerpoiictBa.  Io-nemmdparopsr s cenekumu BMC O3Y. Ilocro-
CTOSTHHBIE  3amo-siHHbIE 3amoMuHarolmue ycrpoictBa (EPROM).
MHUHAOLIHe [Ipunuun padotst EP ROM. Jlunamuyeckue mnapa-
ycTpoiicTBa. MeTpelEPROM. HasznaueHnue, NpuUHIUN PaOOTHl U
DJII- TAMATH pUMeHEHHE (IIAII-TTAMSITH.
9 Metoabt Knaccudukanus perucTpoB MamMsTH M METO/OB
BBO/Ja-BbIBOJA BBOJA-BbIBOJA. Peructpel BBOAa, BbIBOAa, BBoma-| OIIK-2 |K, T, JIP
BbIBOJIA U TIEPEKII0YaeMble ¢ BBOJA Ha BBIBOA. Pe-
TUCTPBI ¢ OOpaTHBIM YTEHUEM. PerucTphl JaHHBIX,
yrpaBieHuss u coctosHus. Kiaccubukauus mero-
10B BBOJIAa-BbIBOJA. VICIIOIB30BaHNE CUTHAJIA TOTOB-
HOCTH JJI YIPABJICHUS BBOJOM-BBIBOJIOM.
BBOI-BBIBOJ 110 MPEPHIBAHUIO. BEKTOPHBIE CHCTEMBI
MpepbIBaHui. AnmapaTHoe U MporpaMMHOe obectie-
YEHUE BBOJA-BBIBOJA 110 NpEpbIBaHMIO. Peanuzanms
[IPUOPUTETHOTO o0CITyKHUBaHUS BHEILIHUX
YCTPOWCTB MO INpephIBaHUIO. BBOA-BBIBOXA IO Mps-
MOMYy JocTyny K mnamaru. Hasnadenue BBOJa-
BBIBOJIA 10 MPSAMOMY JOCTYNy K MaMATH. Amnmapar-
Hoe obeclieueHue BBOJA-BbIBOJA 10 MPSIMOMY J0-
CTYITy K ITaMSITH.
10 HuTepdeiicabie  [[IporpammupyeMblii napauienbHbIi  HHTEpGEric.
BUC CtpykTypHasi cxema, curHayibl U pexumsl padotsl OIK-2 |K, T, JIP

napajiesnbHoro uHTepdeiica. [IporpammupoBanue
pexxuMoB paboThl. [IporpamMmmupyemsbiii KOHTpOILIEP
KJIaBuaTypel U guciuied. CTpyKTypHasl cxema KOH-
Tposuiepa. Onepanuy BBOJA-BBIBOJA U MPOTrpaMMHU-
poBaHue pexUMOB paboThl. IlogkmroueHne K KOH-
TPOJIJIEPY MOCTOSHHOIO 3allOMHHAIOLIEr0 YCTPOU-
CTBa 3HAKOI€HEpaTopa U 3HAKOCUHTE3UPYIOIIUX WH-
TUKaTOpOB. YIpaBlIeHWE BBIBOJAOM HH(POpPMAIUH.
[Iporpammupyemsle Takimepsl. lIporpammupoBanue
MOJTyJIEN TIepecyeTa CYETYMKOB. UTEHHE COCTOSIHUMI
cyeTunkoB. [IporpamMMupyemelii KOHTpoOJUIEp IIpe-
peiBaHMii. CTpyKTypHasi cXxeMa W Ha3HaYeHHE CUT-
HaJOB. 3aJaHHUE CTaTyca YPOBHEW IpPUOPUTETA.
Yrpasiienue paboToil KOHTpoJuIepa NpepbIBaHU.




Cmpykmypa oucyuniunvl (Mo0yis)

Tabmuna 2001mas TpyA0eMKOCTh JUCIUIIINHBI COCTaBIsET 3 3aueTHbIe enuHullbl( 108 yacoB)

TpynoeMKoCTb, 4achl
Bux paGore1 3 cemecTp Bcero

OO6u1asi Tpy10eMKOCTh (B Yacax) 108 108
KontakTHasi pabora (B yacax): 51 51
Jlexmmm (J1) 34 34
[Ipaktuueckue 3austus (I113) - -
Cemunapckue 3ansaTtus (C3) - -
JlaGopaTopubie padoTs (JIP) 17 17
CamocrosiTeibHast padoTa: 48 48
Kypcogas pa6ota (KP)/ Kypcosoit mpoekt (KIT) - -
Pacuerno-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
Occe (9) - -
CaMOCTOSITeIbHOE H3YUCHHE Pa3/IeNIOB 48 48
KonTtposbHas padora (K) - -
[MoaroToBKa U NMPOX0KIeHHE MPOMEKYTOUHOM 9 9
aTTecTaluu
Bu npoMe:KyTO4HOI aTTecTaluu 3auer 3auer

Tadmuna 3. JIeknuoHHBIE 3aHATUS

Ne Tema
n/n

1 OO111e MOHATUS MUKPOIIPOLIECCOPHOI TEXHUKH.

Opranu3zaiys U CTpyKTypa TUIIOBOI MHUKponponeccopHoi cuctemsl (MIIC)

2 |Mudopmanus u criocoObl ee NpeAcTaBIeHUs

3 Koaupoanue nunpopmanuu

4  |AnmapaTHble CpeCTBa MUKPOIIPOLECCOPHBIX cucTeM. OCHOBHBIE IU(PPOBBIE PYHKIINOHAb-
HbIE JIEMEHTHI U X CXEMOTEXHHUECKHE penieHus. VIHTerpagbHble TEXHOIOTHH.

5  |AznpecHble U accOlMAaTHUBHBIE U CTEKOBbIE 3alloMHHaoLe ycTpoicTBa (3Y). @usnueckue HO-
cutenu nHbopmanmu. bydepnsie ycrpoiicTaa.

6  [lpuHuMnOBI OpraHU3aly U CTPYKTYpa MUKPOIIPOLIECCOPHOM CHCTEMBI

7  [amare MIIC u ee xapaktepuctuku. Buemnue ycrpoiictsa (BY) MIIC. Kontponneps: BY u
7oruKa ux (pyHKIIMOHUPOBAHHUS.

8  |Pexxumbl pynkunonuposanuss MIIC. Opranuzanus npepbIBaHUN U MIPSIMOTO JI0CTYINA K Mamsi-
TH.

9  |Apxurekrtypa npoueccopa. Knaccugukarus npoueccopoB. Buyrpennue QpyHKIMOHaTIBHBIE
y3161 MII. Apudmeruko-norudueckoe yctpoictBo. Peructp ¢uaros. Peructp komana. Ympas-
nsroIas MaMsITh.

10 [IIpomueccop ¢ peructpamu oOIIero Ha3HaUYeHUs. PerucTpsl pacuimpeHus aapecHoro npocTpaH-
cra namstu MIIC. Cucrema komana. Knaccudukanust koman no ¢pyHKIHOHAIBHOMY HpU-
3HaKy. @opmaTel Komana. PexxumMsl agpecanyun

11 |Opranusanus aBTOMaTH4ECKOIO BBINOJIHEHUS KOMaH[. [lapanienbHble 1 KOHBEHEpHbIE apXU-
TEKTYpbl. AccollaTHBHBIE Ipolieccopbl. HeTpaauimonHble apXUTEKTYpbl

12 |ApxuTeKkTypa MUKpOKOHTpoiuiepa. . Ha3HaueHue ero oCHOBHBIX y3710B. BHYTpeHHsIs1 maMATh 1

taiimep. Opranu3anus BBOJIa-BIBOJIA.




13 |Pa3paboTka mporpaMMHOTO 00€CTICUeHHsI MUKPOKOHTPOJLIEPOB.

14  |Cratnueckue onepaTUBHBIE 3alIOMUHAIONINE YCTpOoiicTBa. [I0CTOSHHBIE 3aIOMUHAIOLIIE
ycTpoiicTBa. Didii- naMsaTh

15 |HMutepdeiicarie BUC

HGKHI/IOHHBIe 3aHATUA IIPOBOAATCA C HMCIIOJIB30BAHUEM KOMIIBIOTCPHBIX HpGSCHTaHI/Iﬁ B

AyAUTOPUAX, OCHAIICHHBIX BUACOIIPOCKTOPOM.

Ta6muma 4. JlaGopaTtopHbie pabOThI

No Tema Tpynoemkocts (dac.)
1 |[MccnenoBaHue JOruYecKux GyHKIUH 2

4 [MogenupoBaHHUE TPUTTEPOB. 4

3 |AccnenoBaHue CTaTUYECKUX U JUHAMUYECKHUX XapaKTEPUCTUK 2

TTJI - ~HTErpaJbHBIX CXEM.

5 |MopenupoBanue KOMOMHAIMOHHBIX HU(POBBIX CXEM 3

6 |[MonenupoBaHHEe KOMIIAPATOPOB 2

7 |UccnenoBanue paboThl cymMmmaTopa 2

8  MonenupoBaHue reHeparopa Koaa 2

JlaGopaTopHbIN MPAKTUKYM SIBISIETCS Ba)KHBIM 3JIEMEHTOM OOY4YEHHs, T.K. MPUBUBACT

HaBBIKH CAMOCTOSITEIILHOW pa0OThl Ha PA3JIMYHOM J1a0OpaTOPHOM 000pyIOBaHHU. BhimosHeHHE
naboparopHoi paboThl MpeaycMoTpeHo B mporpaMMmHoM makte ElectronicsWorkbench, mo3so-
JSFOIIEH M3y4aTh pabOTy AJICKTPOHHBIX CXEM M MPHOOPETaTh HABBIKU HAJAJKU DJIEKTPOHHBIX
cpeactB. B xone mpoBeneHus: 1a0OpaTOPHBIX 3aHATUN MO JUCHMIUIMHE CTYIACHTHI MOJIYYarOT
HABBIKM UMUTALMU PE3yJIbTATOB U3MEPEHUI, MOJCIMPOBAHMS, 8 TAK)KE HABBIKM MaTeMaThde-
CKOM 00pabOTKM MOJIYUEHHBIX Pe3yabTaToB UMHUTANHUA. CTYICHT JOJDKEH COCTaBHTH OTYET O
BBITIOJTHEHHON paboTe, coep Kaluil JaHHbIE O e U Pe3yabTaTax paboThl: HCXOJHYIO CXEMY,
Ta6J'[I/IIIBI HUCTUHHOCTH aHAJIN3UPYCMBIX CXEM. HpI/I caa4ye OT4YCTa CTYACHT AOJIKCH IMOKa3aThb I10-
HUMaHHUE CYITHOCTH (PU3NUECKHX SBIICHUH B HCCIEIOBAHHBIX MaTepuaax, 0ObICHUTH MOIyUeH-
HBIC PE3YIbTAThI U CACTIATh BBIBOABLI B OTYCTC AOJIKHBI UMETHECA MMCbMEHHBIC OTBCTHI HA BOIIPO-
CBI K 33/1a4aM.

Tabnuna 5. CamocTosTeIbHOE U3yYEHUE Pa3/IeNoB JUCITUIINHBI

‘ Ne | Bornpocsl, BEIHOCHMBIE Ha CAMOCTOSITENIBHOE HU3yYEHUE

1 MynbpTHIUIEKCOPBI U AeMyJbTUIIeKcopbl. CymmaTopsl U noiaycymmaropsl. Kackaaupo-
BAHHME CUYETYMKOB C OpPraHU3aLMEH IOCIEN0BATEIBHOIO U NapalljIebHOIO IEPEHOCOB.
PeBepcHuBHBIE IBONYHBIE U IBOUYHO-/IECITUYHBIEC CYETUNKU. PEBEPCUBHBIE CUETUNKHU

2 [IporpaMMupoBaHre MOJIyJs IepecyeTra C MOMOINBI0 cOpoca B HYJIEBOE COCTOSHHE.
[IpoexTpoBaHMe NeIUTENEH YaCTOTHI € ePEKII0oYaeMbIM KOG (OULIMEHTOM JeJICHUS.

3 [ludpoBsie cuHTEe3aTOPHI YacToT. MaTpuyHble MU(PaTOphl KJIaBHATyphl. 3HAKOTeHEepa-
TOPBI U MHAMKATOpHBIE ycTpoiicTBa. C ynpaBieHus 7-CErMEHTHBIMH M MaTPHUYHBIMU
nHauKaropamu. IIpoekTupoBanre HHAUKATOPOB C AMHAMUYECKUM YIIPABICHUEM.

4 [[porpammupyemsble KOHTPOJIIEPHI IPSAMOTO A0cTyna K naMaTth. CTpyKTypHas cxema U

HazHaueHHe cur”anoB. Onepanuy BBOJA-BbIBOJA M NPOrpaMMHUPOBAHHE KOHTPOJUIEPA)
MPsIMOTO JIOCTYTA K MaMsATU. 3aJJaHue cTaTyca ypoBHEN mpuopurera. PexxnMbl paboTh
KOHTpOJUIEpa MPsIMOTo jAocTyna kK mamstu. IlporpamMmmupyemslii cBsizHOW HHTepeiic.

Knaccudukanus nocienoBaTelIbHbIX KaHAJIOB CBSI3U, IPUHIIUI aCHHXPOHHBH nepenaun




aHHBIX, CKOPOCTh Mepelayy TaHHBIX, IPUHIUI aCHHXPOHHOTO MpueMa JaHHbIX. Cur-
HAJIBl yIPaBICHUS MOJEMOM. YTpaBlIEHHWE JAHHBIMH U PEKUMaMu PabOThI CBSI3HOTO
nHTepderica. ACHHXPOHHBIH U CHHXPOHHBIN PEKUMBI paOOTHI.

MeToan4yeckne peKOMEHIAIUN 110 CaMOCTOATENbHOI padore cryaenToB (CPC)

Lenbto caMOCTOSATENBHOM PaOOTHI CTYACHTOB SBIISICTCS OBJIAZICHUE (PYHIAMEHTAIbHBIMU
3HAaHUSAMM, IPO(PECCHOHAIBHBIMA YMEHUSMU M HaBBIKAMU JI€ATEIIBHOCTH 110 IPOGUIII0, OIIBITOM
TBOPYECKOH, UCCIIEIOBATENBCKON NesTenbHoCcTH. CaMocTosiTenbHas paboTa CTYAEHTOB CIIOCO0-
CTBYET Pa3BUTHIO CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH M OPraHU30BAHHOCTH, TBOPYECKOTO
M0/JX0/1a K PELIeHUI0 Ipo0ieM yuyeOHOro U IpoecCHOHATBHOTO YPOBHSI.

3anagyamu CPC gBISIOTCSA: CUCTEMATHU3aLMS M 3aKPEIUICHUE ITOJIyY€HHBIX TEOPETUUECKUX
3HaHUH M MPAKTUYECKUX YMEHHMU CTYJCHTOB; YIIIyOJICHHE W paclIMpeHHe TEOPETHUECKUX 3Ha-
HU;opMHUpOBaHUE YMEHUI UCIOJIb30BaTh HOPMATHBHYIO, CIIPABOYHYIO TOKYMEHTALIMIO U CIie-
[UAIIBHYIO JIUTEPATypy; Pa3BUTHE INO3HABATEIBHBIX CIOCOOHOCTEH M aKTUBHOCTU CTYACHTOB:
TBOPYECKON MHULUATHUBBI, CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH; (hop-
MHUPOBAaHUE CaMOCTOSITEIbHOCTU MBIIIJIEHHS], CIOCOOHOCTEH K CaMOpPa3BUTHIO, CAMOCOBEPILIEH-
CTBOBAaHMIO U CaMOPEAIN3ALMN; PA3BUTHE UCCIIENOBATEIbCKUX YMEHMI; UCIOJIb30BaHUE MaTe-
puana, COOpaHHOTO U MOJIyYEHHOTO B XOJ/I€ CAMOCTOSITENIbHBIX 3aHATUI HAa MPAKTHUYECKUX U Ja-
OOpaTOPHBIX 3aHATUSAX, A7 3P (HEKTUBHON NOATOTOBKHU K 3a4eTy.

MeToauka opraHu3ald caMOCTOSITENIbHOM pabOThl CTYAEHTOB 3aBUCUT OT CTPYKTYpBHI,
XapakTepa 1 0COOCHHOCTEH M3y4aeMoM JUCLUIUIMHBI, 00beMa 4acoB Ha ee W3ydyeHHue, BUja 3a-
JAHUH JJ1 CaMOCTOSTENIbHON pabOThl CTYI€HTOB, MHIMBUyaIbHbIX KAYECTB CTYJEHTOB U YCIIO-
BUM y4eOHOM 1eATEeIbHOCTH.

[Iponecc opranu3any caMOCTOSTEIHONW paOOThI CTYIEHTOB BKIIOYAET B CeOS CIIEIYIO-
M€ 3Talbl:I0JITOTOBUTENIbHBINA (ONpeaeeHHe 1ejei, COoCTaBlIeHHE NMPOrpaMMbl, MMOATOTOBKA
METOJMYECKOro 00eCreYeH s1);0CHOBHON (pean3anus MporpaMMbl, UCHOJIb30BaHUE IPUEMOB
HOKCKa MH(OPMaLUK, YCBOCHHUS, IepepadOTKH, HOBOW MH(pOpMaLuy, (PUKCHUpOBaHUE pe3yiibTa-
TOB, CAMOOpPraHu3alus Mpolecca padoThl);3aKIOUUTEIbHBIA (OLIEHKA 3HAYUUMOCTH U aHAJIU3 pe-
3yJIbTaTOB, MX CHUCTeMaTu3alus, OleHKa 3()(EeKTHUBHOCTH W HpUEMOB pabOThI, BBIBOJBI O
HaIpaBJIEHUSAX ONTHMU3ALNU U3ydeHHs MaTepuaia).B mporecce camocTosTenbHON paboThI CTY-
JICHT MPHOOpEeTaeT HaBBIKM CaMOOPTaHMU3ALlUU, CAMOKOHTPOJISL, CAMOYIIPABIECHUS U CTAHOBUTCS
AKTHUBHBIM CAMOCTOSATEIbHBIM CYOBEKTOM Y4eOHOM JIeATEIbHOCTH.

CTyZneHT NOKEH OCBOMTh MUHUMYM COJAEp)KaHMsI, BBIHOCHUMBIA Ha CaMOCTOSITENIBHYIO
paboTy CTYAEHTOB O JaHHOW JHMCLUUIUIMHE; IJIAHUPOBATh CAMOCTOSITENIbHYIO padoTy 0 U3yye-
HUIO OTAEIBHBIX TEM TUCLMILIMHBI, BBIOJHATh CAMOCTOATENbHYIO pabOTy M OTUYUTHIBATHCS I10
€€ pe3ynbTaTaMm.

CTyneHT MOXKETCBEpX MPeI0KEHHOTOMUHUMYMa 00s13aTENIbHOTO CO/IEpKaHUsI CaMOCTO-
ATEJIBHO OIpENeNATh YpOBEHb (TIIyOUHY) MpopabOTKU coepKaHus MaTepHuala; u3ydaTh JOIOJI-
HUTEJIbHBIE TEMbI M BOIPOCHI JUIsl CAMOCTOSTEIbLHON MPOPaObOTKU;UCIIONb30BATh ISl CAMOCTOS-
TEJIbHOM paboThl METOMUECKUE OocOo0us], yueOHbIe TOCoOUs, pa3pabOTKH CBEPX MPEITI0KEHHO-
ro CHHUCKa PEKOMEHJ0BAaHHOM JIMTEPaTyphl;UCIOIb30BaTh CAMOKOHTPOJIb PE3YyIbTATOB CAMOCTO-
ATEJIbHOM paboThl B COOTBETCTBUH C METOAAMHU, BBIOPAaHHBIMU CaMOCTOSTEIBHO.

CamocrosiTenbHast paboTa CTYACHTOB JIOJKHA OKa3bIBaTh BAYKHOE BIMSIHHE Ha (OPMHUPO-
BaHHE JIMYHOCTH OyIyIIero CHeluaIncTa, OHa MIIaHUPYETCsl CTYJACHTOM caMocTosTeNnbHO. Kax-
JBIA CTYIEHT CaMOCTOSITEIBHO OMPEENsIeT PeKUM CBOel paboThl U Mepy TpyAa. OH BBINOIHSET
BHEAYJAUTOPHYIO pabOTy IO JUYHOMY MHAMBHUIYaTbHOMY IIaHY, B 3aBUCUMOCTH OT €r0 MOATro-
TOBKU, BpEMEHHU U JAPYTUX YCIOBUH.

OcHoBHOI (popMOil caMOCTOSTETHLHON PabOThHI CTyIEHTA SIBIISETCS M3yUYeHHUE, pEKOMEH-
JOBaHHOM nuTepaTyphl. Ho 11s yenenrHol y4eOHOM AesITenbHOCTH, €€ MHTeHCU(UKALUK, HE0O-
XOJJMIMO YYUTBIBATh CIEIYIONINE CYObEKTUBHBIE (PaKTOPHI:HATUYNE YMEHH, HABBIKOB YMCTBEH-
HOTO Tpy/la:yMeHHe KOHCIIEKTUPOBATh Ha JIEKIIUN U IPU paboTe ¢ KHUTOM;BIIaJICHHE JIOTUYECKH-
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MU OMNEpalUsIMU: CPaBHEHUE, aHAJIN3, CUHTE3, 0000IIeHre, OTpe/Ie/ICHNe TOHSATHI, MpaBuIia CH-
CTeMaTH3aINH U KJIacCU(UKAIINN.

CHGLII/I(bI/IKa MMO3HABATCJIbHBIX IICUXUYCCKUX IPOLECCOB: BHUMAHHC, IIaMATb, PpCUb,
HaOJII0JaTeNbHOCTh, MHTEIUIEKT U MblluieHne. Ciaboe pa3BUTHE KaXIOTO M3 HUX CTAHOBHTCS
CEPbE3HBIM MPEISITCTBHEM B yueOe.Pe3ynbrar oneHuBaeTcs HE KOJIMYECTBOM HMH(OpMamwu, a
Ka4eCTBOM €€ YCBOCHUS, YMECHHEM €€ HCIIOJIb30BATh M PAa3BUTHEM y ce0sl CIOCOOHOCTH K Jallb-
HeHIeMy caMoCTOATeIbHOMY 00pa3oBaHui0.OBIaeHHE ONTHMAJIBHBIM CTHIIEM PabOThI, oOec-
NEYNBAIOLINM YCIIEX B CTPECCOYCTOMYMBOCTH Ha 3a4€Te U OCOOCHHOCTH MOJTOTOBKH K HUM.

YpoBeHb TpeOOBaHMIA K ceOe, OIPEeIeIIIeMbIil CIOKUBIICHCS CAMOOIIEHKON. AleKBaTHAs
OLICHKA 3HAHUH, JIOCTOMHCTB, HEJOCTATKOB - Ba)KHASI COCTABIISAIONIAs CAMOOPTaHU3AIMN YellOBe-
Ka, 0e3 Hee HEBO3MOXKHA YyCIIelIHas paboTa 1Mo YNPaBJICHUIO CBOMM IOBEICHHEM, JCATEIbHO-
CThI0.3Has OCHOBHBIC METOJbl HAyYHOW OpraHM3alld YMCTBEHHOTO TPYAd, MOXHO IIpH
HaMMCHBIINX 3aTpaTax BPEMCHHU, CPCACTB U TPYAOBBIX yCI/IJII/Iﬁ A0CTHYb HAWJTYYIIHUX PE3YyJIbTa-
TOB.

S. OueHo4YHbIe MaTepuaIbl 1JIsl TEKYLIero  py0e:KHOro KOHTPOJIA
yCIIeBAeMOCTH H NIPOMEKYTOYHOM aTTecTaluu
@opMBI KOHTPOJISA TEKYLIMX, IPOMEKYTOUHBIX M UTOTOBBIX 3HAHUU CTYIEHTOB IO JHC-
[UIUTAHE OMPEEIISIOTCS B COOTBETCTBUU C yIeOHBIM IIJIAHOM 00pa3oBaTEeIbHON MPOTpaMMbI U B
cooTBeTCTBUM C JeiicTByrouuM [losojxeHuem o GaibHO-PEMTHHIOBOM CUCTEME OLIEHKM YycIie-
BaeMmoctu cryneHToB KbI'Y.

B cemectpe npoBoasTcs 3 KOJUIOKBUYMa, KOTOPBIE OIEHUBAIOTCS 10 8 0aVIOB KaXKIbI.

Bonpocut, évinocumble Ha KOIOKEUYM
(konmponupyemas komnemenyus OIIK-2)

IlepBbIil KOVIOKBUYM
1. Noustne undopmaunn. Hocurenu undopmanuu. Curnansi, WHGOPMAIMOHHBIE TAPAMETPhI
CUTHAJIOB.
2. AmanoroBoe u mupposoe npenacrasienne uadopmanuu. [apamiensHas U MociIeI0BaTENb-
Has opma oOMeHa nHpopmanuei.
3. OOGmias CTpyKTypa CHCTEMEI cOopa, 00paboTKH UHGOPMAIMH M YIIPABIEHHUS IPOIIECCAMH.
4. Tloacucrema aHanoro-EppoBoro 1 NU(po-aHaAIOroBOro Npeodpa3oBaHus HHPOPMALIHH.
5. TloacucremMa ManIMHHOM 0OPAOOTKU U XpaHEHUs MH(OPMAIIHN
6. Tlo3uumoHHBIE CHCTEMBI cuncieHus. [[peoOpa3oBaHue YMCENT U3 OJHOM CHCTEMBI CUMCIIEHHS
B IpYTyIO.
7. Komuposanme umcen. IIpsiMoii, oOpaTHBIM M JONONHHUTENLHBIA IBOMYHBIE U JBOMYHO-
JECSITUYHBIN KOJIbI LIEIBIX YMCEI U ONEepaliy HaJl HUMH.
8. CrnocoObl TIpeCTaBIeH s BEIECTBEHHBIX YMCEN U ONepanuu Haj Humu. Koguposanue cum-
BOJIOB.
9. Kpurepuu knaccupukan MUKpPOIIPOIIECCOPOB.
10.TlonsTHE O PaspsAHOCTH U CHCTEME KOMAHI.

Bropoii Ko1I10KBHYM
1. Metobl 1 cIOCOOBI afjpecaliii B MUKPOIPOIIECCOPHBIX CHCTEMax, MOCTPOSHHUE MPOCTeHIIeH
MukpormnporueccopHoit cucremsl (MIIC).
CocTtaB U Ha3HaYEHHE OCHOBHBIX (YHKIMOHATIBHBIX Os10k0B MIIC.
TpexmuHHas apxXUTeKTypa MUKpoOBM
CtpyKTypa 0AHOKPUCTAIILHOIO MUKPOIIPOLIECCOPA, COCTaB M HA3HAUYEHUE DJIEMEHTOB.
O61ue anropuT™Mbl QYHKIHOHUPOBAHUS MUKpPOIIpOIECca.

Nl
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6. Onnokpucranbusie MII: ®opmaTel kKoMaH.

7. Onnoxpucrtanbasie MII: Anpecanusi.

8. Onmnokpucransubie MII: Apudmernueckuii compoieccop.

9. Pexxumpl pynkuronuposanus MIIC.

10. Opranuzanys npepbIBaHUN U MPSAMOT0 JOCTYIA K MaMsITH
TpeTnii KONJIOKBUYM

1. TIporpamMHOeoGecieY eHHE MUKPOKOHTPOJIIEPOB

2. TIpuHIMIHMAILHBIECXEMBI MUKPOKOHTPOJLIEPOB

3. 3anoMuHaromMe ycTpOicTBa

4. PerucrpblnamMsaTu

5. BBOn-BBIBOI

6. Unrepdeiicusie BUC: TapamnensHblii maTepdeiic

7. WurepdeiicapieBUC: IIpepriBanus

8. UnrepdeiicapieBUC: Jloctyn k mamary. CBa3Hble HHTEP(EHCHI

9. TlocnenosarenbublenHTEP(EHCHI

10.MynbTunponeccopHbIECHCTEMEL.

Pekomenoayuu npu no02omoeKe K KOJA10KeUymy

KomnokBruymbl 10 TJIaBHBIM pasjieiiaM Kypca IMpHU3BaHbl CHUCTEMAaTU3UPOBATH, 00OOIIUTH
M3y4aeMblil Marepuai, MO3BOJSIOT IPENOJaBATEN0 TPOBEPUTh MOJHOTY 3HAHUM, LEIOCTHOCTh
BOCIIPUSITUSA U PABWIBHOCTh YCBOCHMS MaTepuaia. [IoAroToBKa K KOJJIOKBUYMY SIBJISIETCS 3Ta-

IIOM IIOATOTOBKH K 3a4CTYy.

Kpurepun oueHuBanus

CTBEHHBIC OIINOKH B OTBE-
TaxX Ha BOIIPOCHI

JIOMTyCKAaeT HETOYHO-
CTH B OTBETE Ha BO-
npoc

CYIIECTBY M3JIaraeT
ero, JIOMycKas He-
KOTOPBIE HETOYHO-
CTH B OTBETC Ha
BOIIPOC

Ouenka
Heyooenemeopumenvno | yooenemeopumenbHo xopouio OMAUYHO
2 banna 4 6anna 6 bannos 8 bannoe
Cmyoenm wue 3Haer 3Ha- | CTyIeHT noBepx- | CtyneHt xopouio | CTyAeHT B HOJHOM
YUTENbHOM YacTH BOIPO- | HOCTHO 3HAeT BONPO- | 3HaeT  MaTepual, | o0beMe 3HaeT Ma-
COB, JIOIYyCKaeT CyIlie- | CBlI KOJJIOKBHYMa, | TPAaMOTHO W TIO | TepHall, TPAMOTHO H

[0 CYLIECTBY M3Ja-
raer ero, He JI0Iyc-
Kasi CYLIECTBEHHBIX
HETOYHOCTEH B OT-
BETE Ha BOIPOC.

0) BBOJISI HOBBIC IaHHBIC

B) BBIBOIsI JAHHBIC

OO0pa3ubl TeCTOBBIX 3aIaHUH
(konmponupyemas komnemenyusi OIIK-2)
1. Kakum 06pa3oM MOXHO BHECTH U3MEHEHHS B paOOTy MUKPOTIPOIIECCOpa:
a) W3MEHss KOMaH/bI B TAMSITH

I) yBeJIWYHBas pa3Mep HamsTH.
2. [Ins ynpaBineHus KaKUMH U3 CIEIYIOUIUX CXEM MpeAHa3HAYEHbI YIIPABISIONINE CUTHAIIBI, Te-
HEpUPYEMBIE MUKPOIPOLIECCOPOM?

a) TMamsTu
0) BBOmA
B) BBIBOJA
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r) BCEMH BMECTE.
3. Kakue u3 nepedrcieHHbIX HIKE XapaKTEPUCTHUK CIIPABEIIMBO MO OTHOLIEHHIO K aJpECHOM
IIMHE MUKPOIIpOIIEcCcOopa:
a) IIMpHWHA IIWHBI paBHa 8 OUT
0) mwMpuHA MKHBI paBHA 16 OUT
B) ILIMHA SBJSETCS IByHANpPaBICHHON
I) IIMHA BJSETCS OJHOHAIIPABJICHHOM.
4. Kakoii pa3psTHOCTH JIOJDKHA OBITh IIMHA ajipeca IBM, uTo0bl aapecoBath 256 nepudepuii-
HBIX YCTPONCTB?
a) 7 pa3psnoB
0) 8 paspsos
B) 10 pa3psaoB
r) 12 pa3psnos
5. I'me HaxoxasiTcs peructpsl odmero HaznadeHus: (POH)?
a) BO3Y
6) BII3Y
B) B MHUKpPOIpPOLECCOPE
I) B CHCTEME BBOJa-BBIBOJA.
6. UeM ompenensieTcs: KOJIMYECTBO MAIIMHHBIX LIUKJIOB B KOMaHie?
a) 4YKUCJIOM OOpaIeHUH K MaMsITH
0) umciom oOpamnieHnii K nepupepuitHOMy YCTPOHUCTBY
B) UHUCJIOM OOpalleHuH K napaaielIbHOMYy YCTPOHCTBY
I) YHCIOM OOpalIeHUH K aMATH WU epUPEepUitHOMY yCTPOICTBY.
7. Muxkporporuieccopsl. Kakyro koMaHIy mporpaMMbl YKa3bIBaeT CYETYMK KOMaH/, [TOCIIE U3BIie-
YEHUS U3 NaMsITH O4epEeHON KOMaH bl
a) TOCJIETHIOI BBHITOIHEHHYIO
0) moANeKAIIYIO BBIOIHEHHUIO CIEIYIOIICH
B) TEKYIIYIO BBIOIHAEMYIO
r) TPUHAISKAIYIO TTOAPOTpaMMeE.
8. Kakue O3Y HyxJarTcs B peTUCTpaLliy NaMATH?
a) JMHAMUYECKHe
0) craTu4eckue
B) Ha OMIOJSPHBIX CXemax
r) ©Ha TTJI-noruke.
9. K kakoMy U3 HU)KETIEPEUNCICHHBIX TUIIOB MaMsITH OTHOCUTCSI OCHOBHAs MaMsITh MUKPOIIPO-
LIECCOPHOM CHUCTEMBI:
a) TaMATh C IPOU3BOJIBHBIM JOCTYIIOM
0) omepaTuBHas NaMATh
B) TOJYIPOBOJHUKOBAsS MaMATh
I') MaMsATh, 00Ja1aro1Ias BCeMH Ha3BaHHBIMU XapaKTEPUCTUKAMHU.
10. BeicTpoaeiicTBrE MaMsITH YacTO XapaKTEepU3yeTcss BpeMEHEM, HE0OXOIMMBIM ISl TOCTYILIe-
HUS JJaHHBIX Ha IIMHY JaHHBIX MUKpo-OBM mocie Toro, kak mpou3o01uia agpecarys namMsaTH.
Kax Ha3bIBAOTCS 3TH XapaKTEPUCTUKU?
a) BpEMEHEM IMKJa
0) mocienoBaTeNbHbIM TOCTYIIOM
B) BpEMEHEM JI0CTyIa
I) TPOU3BOJBHBIM JOCTYIIOM.

MeToaundyecKkue PEKOMEHAAIUHA IO MOATOTOBKEKTCCTUPOBAHUIO
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TecTsl — 3TO BOIPOCHI WU 3aJlaHUs, NIPEIyCMATPUBAIOIINE KOHKPETHBIM, KPAaTKUM, 4eT-
KM OTBET Ha MMEIOIIUECS 3TAJIOHBI OTBETOB. [Ipy caMOCTOATENBHON MOATOTOBKE K TECTUPOBA-
HUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBACh K TECTUPOBAHUIO, NPOpadOTaTh MH(POPMALMOHHBIM MaTrepuana Mo AUCLU-
rHe. [IpOKOHCYIBTHPOBAThCA C MPETMOAABATENIEM 10 BOIIPOCY BbIOOpaA Y4eOHOU JIUTEPATYPHI;

0) 4eTKO BBIACHUTH BCE YCIIOBHUS TECTUPOBAHMs 3apaHee. 3HaTh, CKOJIBKO TECTOB OyzeT
IIPEMIOKEHO, CKOJIbKO BPEMEHU OTBOJUTCS HA TECTUPOBAHUE, KAKOBA CHUCTEMA OLIEHKHU pe3yiib-
TaTOB U T.J.

B) IIpUCTYyNas K paboTe ¢ TeCTaMU, BHUMATENbHO U JI0 KOHIIAa IPOYMUTATh BOIIPOC U IpEe-
JaraeMble BapMaHThbl OTBETOB. BbIOpaTh MpaBUIIbHBIE OTBETHI (UX MOXKET OBITh HECKOJIBKO).

I') B IIPOLIECCE PELICHUS JKEIATENbHO IPUMEHSTh HECKOJIBKO MOJX0A0B B PEILICHUU 3a/1a-
HUs. OTO MO3BOJIAET MAaKCUMAJIbHO THOKO ONEpUPOBaTh METOJAMHU PEIIECHUs, HaXOAsd KaKIbli
pa3 ONTUMAaJIbHBIM BapUAHT.

1) HeoOXOAUMO MPEAYCMOTPETh BpeMs Ul NIPOBEPKH OTBETOB, YTOOBI M30€XaTh Mexa-
HUYECKUX OIIUOOK.

KpurepunouennBanus

Ouenka
HEYJIOBJIETBOPUTEIHHO | YAOBIETBOPUTEIHHO XOpOIIO OTIIUYHO
0 6aymtoB 3 Gaa 4 Gamna 5 6amioB
Memnee 36 % npaBuiibHO | 36-65% npaBUIBHO 65-85% npaswibHO | 86-100% npaBuiIbHO
BBITIOJIHCHHBIX 33JJaHUMN. | BBHITIOJIHCHHBIX 3371a- | BBINIOJIHCHHBIX 33J1a- | BHIITOJIHCHHBIX 3a]1a-
HUH. HU. HUH.

5.3.  3aoanus ona nabopamopuvIx 3aHAMUIL
(konmpoaupyemas komnemenyusi OIIK-2)

JIaGopaTopHbIii TPAaKTUKYyM SIBJISIETCS Ba)KHBIM 3JEMEHTOM OOYYEHHs, T.K. NMPHUBHBACT
HaBBIKM CaMOCTOSATEJIbHOM pabOThl HAa pPa3IMYHOM J1aOOpaTOPHOM OOOPYAOBAaHUM M YMEHHE
TIOJIb30BATHCS PA3TMYHBIMU TIPUOOPAMHU M HHCTPYMEHTAMH.

[Tpumep THIOBOI 1abopaTopHOi paboThl «Modenuposanue mpueeepos»

Lenbto naHHOM PaOOTHI SIBIISIETCS H3yYSHHUE TPUTTEPOB, €r0 XapaKTEPUCTHK, TaAPaMETPOB
U IPUHIMIIA PaOOTHI.

Memoouueckue pekomenoayuu

Brinonnenue kaxxaoi 1a6opaTopHON pabOThI CKIIAIBIBAETCS U3 CIEAYIOLINX 3TAIOB.

1. CamocTosiTenbHas MOArOTOBKA CTYAEHTOB K pabore. Ilepen Hauamom paboThI CTyAEH-
ThI JOJDKHBI YE€TKO MPEJCTABIATH cede 1esib paboThl, 3HaTh CXEMY, METOJ U3MEpeHus, pusnue-
CKYIO CYIIHOCTH OKHJA€MBIX Pe3yibTaToB. JloIKeH OBITh MOATOTOBIIEH MPOTOKON M3MEpPEHHIH,
coJiep Kaliil TaOIMIbI TS 3aMIUCH PE3YJIbTATOB U3MEPEHUIM U OCHOBHBIE pacueTHbIE (POPMYIIBI.
CryneHTbl, He TIOATOTOBUBIIKECS K padOTe B COOTBETCTBUU C STUMH TPEOOBAHUSMH, K BBITION-
HEHMIO pabOoThI HE IOIYCKAIOTCS.

2. IlpoBeneHre KOMITBIOTEPHOTO MOJCIHPOBAHUS. DTOT ATAINl OCYHIECTBISIETCS B COOT-
BETCTBUU C METOJUYECKUMH yKa3aHUSIMHU, KOTOPBIE COJEPKATCS B OMUCAHUU K KaXJI0i pabdoTe..
[Tonmy4deHHBIE Pe3yIbTaThI TPOBEPSIOTCS TIPENIOIABATEIICM.

3. CocraBienue ordera o MpojaerdaHHOM pabore. K oTdyery o BBIMOSHEHHOH paboTe
NPEIBSBISIOTCS CIEYIOIINE TPEOOBAHMS:

OTueT H0JKEeH Cco/epKaTh MCUEPIIBIBAIONINE JTaHHBIE, KaK O IIeJIH paboThl, TaK U O pe-

3yJIbTaTax B CICIYIONIEH IMOCIIe0BATEILHOCTH:

® 3a/aHME;
® CXeMa yCTAaHOBKH U ONMCaHHE METOAMKH U3MEPEHUH;
® [IEepPBUYHBIC SKCIIEPUMEHTAIbHBIE PE3YJIbTATHI 3a MOANUCHIO TPeno/iaBaTes;

14



® pe3ynbTaThl 00PaOOTKU HKCIEPUMEHTAIbHBIX JAaHHBIX, BKIIO4as rpaduku, Tabau-
bl
e 0o0mue BBIBOBI O paboTe U 3aKIIOUCHHUE.

TekcT oT4era HOKEH OBITH HANMCAH aKKypaTHO W Pa300pPUMBO OT PYKU WIIH MPEICTaB-
JIeH B BHJIE pacleyaTKy, [Oociie KOMIIbIOTEpHOM BepcTKU. B 000uX ciyyasx TEKCT AOIKEH Mpej-
CTaBIIATH COOOM JIOTMYECKOE M3JI0KEHUE CyllecTBa Borpoca. Henomyctumo npusenenue ¢op-
My, Tabau1] 6e3 pa3baCHEHUH Bcex 0003HauUeHUH U cokpatieHuii. OTueT H0KeH ObITh MOHSITEH
JUTSL KQKJIOTO YUTAIOMIETO 0e3 KaKuX-THO0 JTOMOJHUTEIIBHBIX BOIIPOCOB Y COCTAaBUTEINICH OTUETA.

4. Tlocne mpencTaBieHUs] OTYETa CTYINEHT AOKEH UMEThb, KAK MUHHUMYM, MTOBEPXHOCT-
HBIC 3HAHUS 110 KOHTPOJIBHBIM BOIIPOCaM K paboTe, IMEIOIIMMCS B METOJIMUYECKUX YKA3aHUSIX, U
€My BbICTaBIIsieTcs 0alljl, KOTOPHIM OlLIeHEHA JIaHHasi 1abopaTopHas padora.

6.ITpomeskyTOUHAS aTTECTAUS
(xkoumponupyemas komnemenyusi OIIK-2)

Cnucok ocHoBHbIX 60NpOCO6 K 3auemy

WXL =

OcCHOBBI aJITe0pBI JIOTUKU ¥ TEOPUH MEPEKITI0YATEIbHBIX (QYHKIUH

MuHuM#3a1Msa HECKOIBKUX (PYHKITUH

OCHOBBI TEOPUH ACUHXPOHHBIX NOTEHIIMATIbHBIX M CHHXPOHHBIX aBTOMATOB
ACHHXPOHHBIE TIOTEHLUAJIbHBIE TPUITEPHI

CHHXpPOHHBIE TPUTTEPHI

Crangaprtabie nnterpanbhbie cxemsl (MC) TTJI u KMOII cepuit

Tpurreps! [lImutra.

WHuTerpanbHble cXeMbl MyJIbTUBUOPATOPOB U UX IPUMEHEHUS.

JpaiiBepsl U IpreMONepeIaTIYUuKH C OTKPBITHIM KOJIJIEKTOPHBIM BBIXOJIOM U TPEMSI CO-

CTOAHUAMMU BbBIXOOA

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

JemndpaTopsl U AEMYJIbTUILIIEKCOPHI

MynbTUILIEKCOPBI

KomOuHaioHHble CyMMaTOpBI

HIudparops

Kommnaparopst

CaBurarommeperucTpbl

CueTtunku

[IpumeHeHust UHTErpalbHBIX CXEM MPU MPOEKTUPOBAHUU ITU(PPOBHIX YCTPOICTB
[IpumepbinpuMeHeHusT HTHTETPAIbHBIX CXEM I IPOEKTUPOBAaHMsI BBOJ1a/BBIBOA
[Mudpo-ananorossienpeoOpa3oBaTEIH.

Amnanoro-1u¢poBsle mpeoOpa3oBaTen

TpexmunHHasapxuTekTypa MukpoOBM

ApXUTEKTypa OTHOKPUCTAIBHBIX MUKPOIIPOLIECCOPOB
OpHOKpuCTaIbHBIE MUKpOIIpOLIECCOPBI: POpMaTHl KOMaH[
OnHOKpHUCTaJIBHBIE MUKPOIIPOLIECCOPBL: Apecanus

OaHOKpHUCTAIbHBIE MUKPOIIPOLIECCOPBI: ApHU(PMETHUECKUN COMPOIIECCOP
ITporpammHOe06€ecieueHne MUKPOKOHTPOJIIIEPOB
[IpyHIMIIHATBHBIECXEMBI MUKPOKOHTPOJIIEPOB

3anoMHUHaIoIMe yCTPOMCTBA

Perucrpsimamsatu

Wutepodeiicubie BUC: [Tapamienshblil nunTepgeiic

Wntepdeiicubie  BUC: IlpepriBanus

Wnrepdeiicupie  BUC: loctyn k namsitu. CBsi3Hble HHTEP(ENHCHI

15



33. TlocnenoBarenbHbienHTEPQENCHI
34. MynbTUIIPOLECCOPHBIECHCTEMEI

MeTtoauyecKkue peKOMeHAlMHU 10 MOAT0TOBKE K 3a4eTy

[ToaroToBKa CTYIEHTOB K 3a4€Ty BKIIOYACT TPH CTAIUH:
- camocTosTeabHas paboTa B TeUeHHE y4eOHOTO Tojia (CceMecTpa);
—  HEIOCPEICTBEHHAsI MOATOTOBKA B IHU, TPE/IIICCTBYIOIIHNE 3a4ETY;
- TMOATOTOBKA K OTBETY Ha BOMPOCHI, COJiepKalluecs B Ouiere.

OCHOBHBIM UCTOYHUKOM TIOJITOTOBKH K 3a4€Ty SBJISCTCSIKOHCIICKT JIGKIMA. Y 4eOHBIN Ma-
TepHual B JIEKIUU JaeTCs B CUCTEMATU3HUPOBAHHOM BHJIE, OCHOBHBIE €0 MOJIOKEHHUS JeTaIu3U-
pytorcs. [IpaBHIIbHO COCTABICHHBIM KOHCIEKT JISKIIMNA COJEPKUT TOT ONTHMAILHBI 00hEeM HH-
dbopMmaruu, Ha OCHOBE KOTOPOTO CTYJIEHT CMOXKET MPEACTaBUTh ceOe Bech yueOHbIl MaTepHall.

[Ipexxne Bcero, cieayeT BHUMATEIBHO MEPEYUTATh yUEOHYIO MPOTpaMMy M BOIPOCHI,
BBEIHOCHMMBIC Ha 3a4eT, 4TOOBI BBIICIUTh U3 HUX HAaUMEHee 3HaKoMble. Jlanee MoJnKeH cienoBaTh
STal TMOBTOPEHMsSI BCEro MpoiiieHHOro marepuana. Ha Ty paboTy nenecooOpa3HO OTBeCTH
0oJbIIyI0 YacTh BpeMeHU. CIEeIyIOIUM 3TaloM SBIISICTCS CAMOKOHTPOJIb 3HAHUS MU3YYEHHOTO
MaTepuaia, KOTOPbI 3aKJIF0YaeTCsl B YCTHBIX OTBETAaX Ha BOMPOCHL. Te3Huchl OTBETOB Ha Hanbo-
Jiee CIIOKHBIE BOMPOCHI JKEJIATENBHO 3alucarh, TaK KakK. B MPOIECCE 3alMCH BKIIOYAIOTCS JI0-
MOJIHUTEJIbHBIE MOTOPHBIE PECYPCHI TAMSITH.

JIJiss TOATOTOBKHM K OTBETaM HA BOIPOCHI 3a4€Ta CTYASHTHI JOJDKHBI MCIOJIh30BaTh HE
TOJIBKO KypC JIEKIUHA U OCHOBHYIO JTUTEPATypPy, HO U JOMOJHUTEIbHYIO JINTEPATypy JAJs BbIpa-
OOTKH YMCHHSI 1aBaTh Pa3BEPHYTHIC OTBETHI HA MIOCTABJICHHBIC BOITPOCHI.

[IpennoxxeHHass METOAMKA HEMOCPEICTBEHHOW MOJITOTOBKUA MOXET OBITh U H3MEHEHA.
Tak, st CTYJEHTOB, KOTOPBIC CYMTAIOT, YTO OHU YCBOWJIM MPOTPAMMHEIN MaTepHall B MOJIHOM
o0BeMe U YBEpEeHbI B TPOYHOCTH CBOMX 3HAHUMN, JOCTATOYHO OErJoro nmoBTOPEHUs: yueOHOro Ma-
tepuana. OCHOBHOE BpeMs OHH MOTYT YJICJIUTh YIIIyOJICeHHOMY H3yYeHHIO OT/IENbHBIX, Hanboee
CJIOXHBIX, Pa3/IEJIOB U TEM Kypca.

OTBeTHI Ha TEOPETUUYCCKUE BOTPOCH! JOJKHBI OBITH JIAHBI B COOTBETCTBUU C (HOPMYIIH-
POBKOI BOIIpoca U COJIepP>KaTh HE TOJNBKO U3YYEHHBIN TEOPETHUECKUN MaTepual, HO U COOCTBEH-
HOE TIOHMMaHHue MpoOJieMbl. B oTBeTax jKelaTeIbHO MPUBECTH NMPHUMEPHI pPEaTH3aIii TeX MU
WHBIX IIU(PPOBBIX YCTPOUCTB.

[ToaroToBKY K 3a4eTy MO AUCHUTUIMHE HEOOXOIUMO HAvaTh ¢ MPOPAOOTKH OCHOBHBIX BO-
MPOCOB, CIIUCOK KOTOPBIX MPUBE/ICH.

JJ1st 5TOT0 HEOOXOAMMO TIPOYECTh U YACHUTH COJIEpKaHNE TEOPETHIECKOrOMaTepuaa 1o
yueOHUKaM U Y4eOHBIM MOCOOMSM M3 CMHCKa OCHOBHOW M JOTIOJTHUTEIBHON nuTeparypbl. Cru-
COK MOJKET OBITh JOIOJIHEH W PACIIUPEeH caMuMU cTyneHTamu. Oco0oe BHHUMAaHUE MPH TOJTO0-
TOBKE K 3a4eTy HEOOXOAUMO YAEIUTh TEPMUHOJIOTUH, T.K. YCIEITHOE OBNaJeHUE JTIOO0N TUCIIH-
TUTHHOM TIPe/IIoJiaraeT YCBOSHUE OCHOBHBIX IMOHSATHH, UX MPU3HAKOB U OCOOCHHOCTH.

Takum 00pa3om, MOATOTOBKA K 3a4€Ty BKIIOYAET B CEOSIMPOpabOTKY OCHOBHBIX BOIPO-
COB KypCa;4TeHHE OCHOBHOH M JIOTIOJHUTEIHLHOW JTUTEPATYPHI IO TEMaM Kypca;Ioa00p mpuMe-
POB U3 MPAKTUKH, WILTIOCTPUPYIOIIUX TEOPETHUECKUI MaTeprall Kypca;CUCTEeMAaTU3aINI0 U KOH-
KPETU3aITUI0 OCHOBHBIX OHSTHIA;COCTaBICHHE IPUMEPHOTO IJIaHa OTBETAa HA BOIPOCHI 3a4eTa.

B xo/me moAroToBKM K 3a4eTy CTYAEHTaM HEOOXOAMMO oOpaliaTh BHUMAaHHUE HE TOJIBKO
Ha YpOBEHb 3aIIOMHHAHWSA, HO M Ha CTENICHh MOHUMAHMSI N3Y9aeMbIX BOIPOCOB. A 3TO JIOCTHTa-
€TCs He TIPOCTHIM 3ay4YHBAHHUEM, & YCBOCHUEM MIPOYHBIX, CHCTEMATU3UPOBAHHBIX 3HAHHH, aHAIIH-
THYeCKUM MbIuIeHneM. CreIoBaTeIbHO, HEIOCPEICTBEHHAs TOJrOTOBKA K 3a4eTy JIOJDKHA B
pa3yMHBIX MPOMOPIHIX COYETATHH 3alIOMUHAHUE, U TOHUMAaHKUE TPOrPAMMHOTO MaTepHuaa.

MOXHO BBIJICTTUTH CIICTYIOIIHAE aCIIeKTHI, IO KOTOPHIM IPeroaBaTellb OOBIYHO OI[CHUBA-
€T OTBET Ha 3a4eTe: COIePHKATeIbHOCTh (YETKOE U JOCTATOYHO TTTyOOKOE M3II0KEHHE BOMPOCA);
MOJTHOTA ¥ OJHOBPEMEHHO pa3yMHasl JIAKOHUYHOCTh; CTEIICHb WCIIOJb30BAHUS W TTOHHMAHUS
HAyYHBIX UCTOYHUKOB; YMEHHUE CBSA3BIBATH TEOPUIO C MIPAKTUKOM, TBOPUECKH TPUMEHSTH 3HAHUS
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K HEOPAVHAPHBIM CUTYyalUsM; JIOTUKAa U apryMEHTUPOBAHHOCTb H3JIOKEHUS; I'PAaMOTHOE KOM-

MEHTHpPOBaHUE, IPUBEACHNUE IPUMEPOB, aHAJIOTHIl;KyJIbTypa PEeyH.

B XO0J€ NOATOTOBKHU K 3a4€Ty CTYACHTY HGO6XO,Z[I/IMO o6pa1uaTL BHUMAaHHE HEC TOJIbBKO Ha
YPOBCHB 3alIOMHHAaHWA, HO 1 Ha CTCIICHb INIOHMMAaHUA U3Y4aCMbIX BOIIPOCOB. A s10 JOCTUTaCTCA
HE IMPOCTBIM 3ay4YHMBAHUEM, @ YCBOCHUEM IIPOYHBIX CUCTEMATU3HUPOBAHHBIX 3HAaHWM aHaJUTHYe-
CKHM MBIINIJICHUCM. CHGI[OB&TGJIBHO, HCMIOCPCACTBCHHAA MOATOTOBKA K 3a4CTy OOJIKHA B pa3syM-
HBIX ITPOIIOPHUAX COUYCTATh U 3allIOMUHAHUEC, U IOHKMMAaHHUE IPOIrpaMMHOI'0 MaT€purajia.

Pacnpeodenenue 6annoe mexkyuiezo, pyoexcnozo KOHmpoja u 3auema

Ne Oomasn 1-1 Touka 2-11 TOUKA 3 Touka
cymMma
1. | Tekymmii KOHTPOJIb
MOCEIICHNE 3aHATHI 10 3 3 4
OaioB Oata Oata Oata
BBIIIOJIHEHME U 3allATa 21 7 7 7
71a00paTOPHBIX padOT Oasn OasoB OasoB OaJoB
2. | PyGe:xxkHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amnoB 0annoB 0annoB 0ajIoB
KOJUIOKBUYM 24 8 8 8
Oamia 0annoB 0annoB 0ajIoB
Hroro 70 23 23 24
0aJLI0B 0aj1a 0aj1a o0as1a

Kpumepuu oyenueanus

[Ipu ocBoennu gucrumuinebl Gopmupyercst komrnerenusa OIIK-2. Ykazannas komre-

TCHIUA Q)opMpreTc;I B COOTBCTCTBUU CO CIICAYHOIIUMU STAllaMU:

(dbopMUpOBaHNE U Pa3BUTHE TEOPETUUYECKUX 3HAHUI, MPEIyCMOTPEHHBIX YKa3aH-

HOM KOMIIEeTeHIIMEeN (JICKIIMOHHBIC 3aHSATHSI, CAMOCTOATENIbHAS paboTa CTYJCHTOB);

TeHIHeH (1abopaTopHbIe paboThl, CAMOCTOSTENIbHAS padoTa CTYACHTOB);

an06peTeHHe U Pa3sBUTUC IPAKTHYCCKUX YMCHHﬁ, NpeaAyCMOTPCHHBIX KOMIIC-

3aKpeIUIeHUe TEOPETUUECKUX 3HAHUM, YMEHUH M MPAaKTUYECKUX HABBIKOB, IPEIy-
CMOTpPEHHBIX KOMIETEHIUEH (J1abopaTopHble pabOThl, MPAKTUKH, BBITYCKHAs KBAJTU(H-

KallMOHHAsI paboTa).

Kpumepuu OUEHKU Kauecmea 0ce0ernuA ouCl{ul’lﬂqul, 3a6epmalou4eﬁc;1

3auemom
Bbanabl
. . | Pesyabrar .
(peiliTUHIOBOIi 0CBOeHHsE TpeboBaHus K ypoBHIO C()OPMUPOBAHHOCTH KOMIETeH it
OLICHKH)
3auyteHo | OOyuarommiics OCBOWJI 3HAHMs, YMEHMS M HAaBBIKM BXOJAIINE B
(6e3 mporie- | cocTaB KOMIETEHITNHN:
61-70 nypsl cnaun | I1K - 3 —CriocobeH npoBOAUTh aHATN3 MPUYMH Opaka IpH U3ro-
3a4era) TOBJICHUH W3JICINH MUKPOIJIEKTPOHUKH U JIaBaTh PEKOMEH/IaIluI
110 UX YCTPAHEHUIO U IPEIYIPEkICHUIO.
3aureno (¢ | O0yuaromuiics nposiBisieT komrnereHnuu [1K-3, HO He B TOTHOM
36-61 nporeaypoi | ooObeMe BXOISIINX B UX COCTaB AeicTBUil. OOydaromuics MOKeT
Clla4yd 3a4e- | IOIMYCTUTh HEKOTOPBhIE HETOUYHOCTH, HErpyObIe OMMOKH, 3aTpy/I-
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Ta) HATHCA B U3JIOKCHHUU MaTE€pHrajia, HO IIPaBUJIbHO OTBEYATh Ha 3a1a-

BAaCMbIC CMY BOITPOCHI.

MeHee 36 Oa-
j1a

HE JOITyIIeH

KOMHGTGHL[I/II/I HE C(OOPMHPOBAHBI
K 3a4eTy (bopmup

«3a4TeH0» BBICTABISAETCS 00YyYaroLIeMycsl, IPOJIEMOHCTPUPOBABILEMY IIOJIHOE, BCECTO-
pPOHHEE, OCO3HAHHOE IPAaBUIIBHOE 3HAHME IIPOrPAMMHOIO MaTepualla U HU3JI0KUBIIEMY
OTBET JIOTUYHO, TPAMOTHO, YOEIUTENIbHO, TOTOBOTO K JallbHEeHeMy npodeccuoHanbHO-
MY COBEPIIECHCTBOBAHMUIO.

[Ipu otBere oOydaroUIMiics MOXET JONYCTHUTh HEKOTOPble HETOYHOCTH, HErpyObIe
OLIMOKH, 3aTPYAHATHCS B CAMOCTOSITEIbHOM M3JIOKEHUU MaTepHaja, HO MPaBUIBHO OT-
BEYaTh HA 3aJaBa€MbIC €My BOIIPOCHI, B PE3YyIbTAaTE HABOIALIMX BOIPOCOB C ITOMOILBIO
IPEero/IaBaTess HCIPABIIATH TOMYIIEHHBIE OIIMOKH M HETOYHOCTH.

«He 3a4TeH0» MOXET OBITh BBICTABJICHO OOydYaroImIeMycs, OOHAPYKHUBIIIEMY HETOIHOE,
HEOCO3HAHHOE 3HaHUE Y4YEOHO-IIPOrpaMMHOrO MaTepuana, [OMYyCKalIlleMy TIpyObie
OIIMOKH, HECTIOCOOHOMY CaMOCTOSITEIIbHO HM3JIOKUTh OTBET Ha BOMPOC, OTBEYAIOIIEMY
HEIPaBUJIIbHO WK HE JAIOUIEMY OTBET Ha 3aJaHHbIE BONPOCHL. /J[eMOHCTpupyeMblil ypo-
BEHb 3HAHWUU HE MOXET OBITh MPU3HAH JOCTATOYHBIM I MPO(EeCCHOHAIBLHOMN JIesATeNb-

HOCTH.

7. MeToauyeckue MaTepuaJbl, onpeaesiiouye npoueIypbl OleHMBaHus 3HAHUI, YMEeHHH,

HABbIKOB U OIIbITA J€ATECJIbHOCTH

Tabnmna 6. Pe3ynbpraTel 0cBOSHHSI YU€OHOM TUCIMILIMHEI, ITOUIEKAIINE TPOBEPKE

Pesynbraret OcCHOBHBIE TIOKA3aTeNN OIICHKU PE3yJIbTaTOB 00yueHust | Bun orieHouHOTO
o0Oy4deHus MaTtepuaia

(KOMIIETEHII1N)
Crocoben  ca- | SHATBIOCHOBHBIC METOIBI U CPCACTBA MPOBEICHHUS JKC- Konnoksuym
MOCTOSTEIEHO | MEPAMEHTAIBHBIX WCCJICIOBAHMMA, MPUHIUIBI MocTpoe- | TectupoBanue
TIPOBOJIUTE HUS U apXUTEKTYPY COBPEMEHHBIX MHKPOIIPOILIECCOPHBIX | MaTepuansl K 3a-
SKCITEpHMEH- cucreM (MIIC), ycnoBus u crocoObl MCIOJIB30BaHMS | YETY
TampHBIe  Hc- | MAKPOIPOHECCOpoB (MII) n muxpokontpouiepos (MK); | Beimonuenue u
CICNOBAHAA M cpenctpa pa3padotku u onanku MIIC. ) 3amura n1abopa-
HCIIONB30BAT YMeThb:BBIOUPATh CIOCOOBI M CPEJICTBA U3MEPEHHIl H | TOPHBIX paboT
OCHOBHEIC MIPOBOJMTH JKCIEPUMEHTAIBHBIC HCCIICIOBAHUS; ompe- | MaTepuaisl K 3a-

npuemsl o0pa-
0OTKH W TIpej-
CTaBJICHUS TIO-

JEJIATh NIEPEYEHb U IUana3oH 3HAYEHUH MapaMeTpoB Je-
Tajel, y3J10B U YCTPOICTB, TpeOyeMbIX Ul pacdera u
IIPOEKTUPOBAHUSI MMKPOIIPOLIECCOPHBIX YCTPOWCTB €
y4eToM crietnuku ux GyHKIIMOHUPOBAHHUSL.

qeTy

KomnokBuym
Brimosinenue n

JTYy4EHHBIX
nansix(OITK- BJIaJIeTh:criocobamMu 00pabOTKU U TIPEACTABICHHS TO- | 3alluTa Jiabopa-
2) JYYEHHBIX JAHHBIX W OICHKH TMOTPEIIHOCTH Pe3yJbTa- | TOPHBIX paboT

TOB U3MEpPEHUI; METOJaMH aHalIu3a MCXOJHBIX JaHHBIX
JUIsL pacyeTa W TPOEKTHPOBAaHUS JieTajell, Y3JIOB,
YCTPOMCTB MHUKPOIPOLIECCOPHBIX CUCTEM.

Marepuainsl  3a-
4yeTy

8. MeToauyeckue peKoMeHIAIUH 110 00Y4eHUIO JIHIL
(o orpa}mquHban BO3MOKHOCTMH 3)]0p0Bl)ﬂ U UHBAJINA0B

[Tpodeccopcko-nenarornyeckuii COCTaB 3HAKOMUTCSL € TICUXOJIOTO-(hU3HUOTOTUIESCKIUMHU

0COOEHHOCTSIMH 00yYarOMIMUXCsl MHBAIUAOB M JIMI[ C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3]10pPO-
Bbsl, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMINTallii WHBATUAOB (mpu Hanuuuu). Ilpu HEeob-
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XOJIMMOCTH OCYILECTBIISIETCS AOMOJIHUTENbHAS OEPKKA MPENOIaBaHus, ICUX0JI0TaMH, COLIM-
aIbHBIMU PaOOTHUKAMM, IPOIIEIIITNMH MOATOTOBKY aCCUCTEHTAaMHU.

B cooTBeTCTBUM ¢ METOIMYECKUMU peKoMeHaanussMu MunoopHayku P® (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs HMCIOIb30BaTh COIMAIbHO-aKTHBHBIC U Pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHOM peaObuIuTaluy ¢ 1eNbI0 OKa3a-
HUS IOMOIIM B YCTAHOBJICHUH IMOJIHOIICHHBIX MEXJINYHOCTHBIX OTHOILIEHHH C IPYTUMH CTYJEH-
TaMH, CO3JJaHUH KOM(POPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyeH4eckoil rpymme. [logbop u
pa3paboTKka yuyeOHBIX MaTepUaIOB MPOU3BOJISATCS C YYETOM IPEAOCTaBICHUS MaTepHuaia B pas-
JUYHBIX (hopMax: ayauaabHOW, BHU3YaJIbHOW, C HCIIOJIB30BAaHUEM CHEIHMATBHBIX TEXHHUYECKHX
CPEICTB M HUHPOPMAIIMOHHBIX CUCTEM.

Meauamarepuaiibl TaKKe ClI€AyeT MCIOJb30BaTh U aJalTUPOBATh C yYETOM WHIUBUIY-
aJIbHBIX 0coOeHHOCTEH oOyuenus i ¢ OB3.

OcBoenue nucuuiuiHbl unamMu ¢ OB3 ocyiecTBisieTcss ¢ UCIOIb30BaHUEM CPEICTB
o0ydeHus 0o0ILero M crelnruaIbHOro Ha3HaueHus (MIEpPCOHATBHOTO M KOJUIEKTUBHOIO HCIOJIb30-
BaHMs). MarepraabHO-TEXHHUECKOe 00eCreueHre MpeycMaTpruBaeT MPUCIIOCOOJIEHUE ayAuTO-
puii k Hyx1am aun ¢ OB3.

dopma npoBeAeHUs aTTECTallMM JUIsl CTYAEHTOB-UHBAIN/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuxodusznyeckux ocodeHHocreit. [lnsg crynentoB ¢ OB3 mpeagycmarpuBaet-
cs1 joctynHas (hopMa mpeoCTaBISHHs 3a/1aHUi OLEHOYHBIX CPECTB, @ UMEHHO:B TICUATHON HITH
ANEKTPOHHOU (hopme (IJis JHI] ¢ HApYHICHUSIMH OMOPHO-JIBUTaTENILHOTO armapaTa);B meyaTHOU
dopMe WM DIEKTPOHHOH (GopMe ¢ yBETMUYEHHBIM MIPUPTOM U KOHTPACTHOCTBHIO (IS JIMII C
HapYIICHUSAMHU CIIyXa, PeUH, 3PEHUS);METO/IOM UYTEHHUS aCCUCTEHTOM 3aJaHus BCIYX (7S JHUIL C
HapyLICHUSIMHU 3pEHUs).

CryneHTaM ¢ MHBAJIMIHOCTHIO YBEIMYMBAETCS BpPEMsl Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JlJii TaKUX CTYAEHTOB IpEeaycMaTpUBAETCs AOCTYMHAs Gopma IperocTaB-
JICHUs] OTBETOB Ha 33/IaHUA, 2 UMEHHO:IMCbMEHHO Ha OyMare uiiu HabOpOM OTBETOB Ha KOMIIBIO-
Tepe (71 UL ¢ HApYIIEHUSAMHU CIlyXa, Pe4n);BHIOOPOM OTBETA U3 BO3MOXHBIX BAPUAHTOB C HC-
MOJIb30BAHUEM YCIYT aCCUCTEeHTa (U JUI] C HAPYIIEHUSMHU OIMOPHO-IABUTATEIHHOTO ammapa-
Ta);yCTHO (IJ1s JIUI] C HAPYILICHUSIMH 3PEHUs, OTIOPHO-ABUTaTEIbHOIO anapara).

ITpu HEOOX0AMMOCTH 7151 00YUAIOIIUXCS C HHBAJIMAHOCTBIO NPOLIEypa OLIEHUBAHUS pe-
3y/IbTaTOB OOYUEHHUS MOKET IIPOBOAUTHCS B HECKOJIBKO 3TAIOB.

9.Yue0HO-MeTOANYECKOE O0ecIeueHue U CIUIIIHHbBI
OcHoBHasi InTepaTypa

1. Anekcanapos E.K., Mukponpoueccopssle cuctemsl: Y4yeOHoe ocodue s By3os/ E.K.
Anexcanapos, P.1. I'pymBunkuii, M.C. Kynpusinos, O.E. Maptsinos, [I.W. [Tandunos, T.B.
Pemuszesuu, FO.C. Tarapunos, E.I1. Yrpromos, N.W. lllarypun; [Tox o6ur. pea. . B. [Ty3an-
koBa. - CIIO. : [Tonmurexuuka, 2012. - 935 c. - ISBN 5-7325-0516-4Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN5732505164.html

2. Makyxa B.K., MukpomnpoiieccopHble CUCTEMBI U IEPCOHAIBHBIE KOMIIBIOTEPHI: Y4eOHOE I10-
cobue / Makyxa B.K. - HoBocubupck : M3n-8o HI'TVY, 2015. - 175 c. - ISBN 978-5-7782-
2721-7 - Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785778227217.html

3. Pwibanpuenko M.B., Opranuzamust 9BM u nepudepuiinbie ycrpoiicTBa [ DIEKTPOHHBIH pe-
cypc]: yueOHoe nocobue / Pribanbuenko M. B. - Pocros u//] : U3n-Bo FODY, 2017. - 84 c. -
ISBN 978-5-9275-2523-2 - Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN9785927525232.html

Jlono/THMTeIbHAS JIUTepaTypa

1. Kopenes u ap. CoBpemMeHHbIE MUKpoOIpoLeccopsl. - M.: Honmmxk, 2000, 320 c.
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2. @©pup JIx. [TocTtpoeHne BEIUNCIUTENBHBIX CUCTEM Ha 06a3e MePCHeKTUBHBIX MUKPOIPOIIECCO-
pog: Ilep. ¢ anr. -M.: Mup, 1990.

3. Amamus M., Tanaka 0. Apxurektypa 9BM u nckyccTBeHHbIN nHTEIEKT: [lep. ¢ snoHCkK. -
M.: Mup, 1993.

4. Bpamu . [IporpammupoBanue Ha si3bIKe accemOepa Ui nepcoHaabHbix O9BM dupmer
IBM: Ilep. c anr. - M.: Paguo u cBs3b, 1988.

5. Hapsimkuna A.K. Hudpossie ycrpoiicTBa 1 MUKponporeccopsl. - M.: Akanemus, 2006. - 320
c. http://rbook.ucoz.ru/

6. Mopc C. I1., Ans6ept . 1. Apxutekrypa mukpornpoieccopa 80286: Ilep. ¢ anriu. - M.: Pa-
MO U CBsI3b, 1990. - 304 c.

HNuTepHeT-pecypcsbl

http://lib.kbsu.ru/- bubmmorexka KBI'Y.
http://www.garant.ru/ - CripaBouHas mpaBoBasi cuctema «l apant.

http://www.consultant.ru/ -CripaBounast npaBsoBas cuctema «Koncynprantlirocy.

http://www.studmedlib.ru - 9bC «KoHcynbTanT cTyaeHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarensHsiii mpoekt A.H.Bapruna
http://www.Russianelectronics.ru -moptai «BpeMst 37eKTpOHUKH

NNk =

http://www.platan.ru — kaTrajgor 3J1eKTPOHHBIX KOMIIOHEHTOB.

10.IIporpammHoe obecrnieyeHne cCOBpeMeHHbIX MH(OPMAIIMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTrHH

1. CryneHTsl UMEOT nocTyn yepe3 MHTEpHET MOCTym K €IWHOMY O00pa3oBaTeIbHOMY
HOPTaJly, TI€ B OTKPBITOM JIOCTYIIE UMEIOTCS PEeCypChl y4eOHO-METOAMUECKON JTUTEpaTyphl, B-
JsFoIIMecs pa3padoTkaMu Beaymux By30B Poccun.

2. Jlnsg peHTHHTOBOTO KOHTPOJIS UCIOJIB3YETCSl CUCTEMA KOMIIBIOTEPHOIO TECTUPOBAHUS
Ha 0a3e mporpammHoro obecreuenus Moodle.

3. Ilpu BbIMONHEHUM 1a0OPaTOPHOrO MPAKTUKyMa CTYAEHTHI B 00s3aTEIbHOM IMOPSIKE
IPOBOAAT 00pabOTKY 3KCHEPUMEHTAJIbHBIX JaHHBIX C MPUMEHEHUEM MPOTPaMMHBIX Cpel
MicrosoftExell, MathCad.

4. B pamkax obecrieueHusi IpUMEHEHUsI KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTeIbHOM
IIPOLIECCE UMEIOTCS CHELUAIN3UPOBAHHBIE KOMIIBIOTEPHBIE KJIACCHI ¢ COBPEMEHHBIM IIPOrpPaMM-
HBbIM 00€cCIieYeHHEM U UMEIOLIUM BbIX0]l B IHTEepHeT.

11. MaTepuajabHO-TeXHUYECKOE o0ecnevyeHue TUCHUTILINHBI

[Ipu mpoBezieHUN 3aHATUI UCHONB3YyeTCs ayAUTOpHs, 00OPYAOBaHHAS MPOEKTOPOM s
oToOpaxeHus npe3eHTanuii. Kpome Toro, npu npoBeA€HUU JIEKIMH M MPAKTUUECKUX 3aHATUH
HE00X0/IMM KOMITBIOTEP C YCTAHOBJICHHBIM Ha HEM Opay3epoM U IpOrpaMMHBIM OOecriedeHrneM
JUTsl ieMoHcTpanuu npesentanuii (PowerPoint u nip.).

B xome mpoBeneHus 1a0OpaTOPHBIX 3aHATUH MO JUCHUIUIMHE CTYAEHTHI IOJIy4aroT
HABBIKM UMUTALH PE3yJIbTaTOB U3MEPEHUHN, MOJEINPOBAHUS IIPOLIECCOB B IIPOrPaMMHOM cpesie
ElectronicsWorkbench, a Tak ke HaBbIKM MaTeMaTHUeCKOW 0OpaOOTKH MOJIy4YeHHBIX pe3yibTa-
TOB UMHUTAIUU.CTYI€HTHl UMEIOT AOCTYI K €AMHOMY 00pa3oBaTeIbHOMY MOpTajy, IJIe MOTYT B
OTKPBITOM JIOCTYIIE TOJIb30BAaThCS pecypcaMu Yy4eOHO-METOAMYECKON JIUTEPATYypPhl, SBIISIOLIH-
Mmucs pazpaboTkamu Benyumx BY3o0s PO.

JInst peATHHIOBOTO KOHTPOJIS 3HAHUM HMCIOJIB3YETCS CUCTEMA KOMIIBIOTEPHOTO TECTHUPO-
BaHUs Ha caiite open.kbsu.runa 6a3e mporpammuoro obtecneuenusst Moodle. B mabopaTopHbIx
3aHATUSAX WCIOJIB3YETCS MPOrpaMMBl CXeMOTexXHu4eckoro mojenupoBanus ElectronicWork-
bench u MicroCap 8.I1pu BbImosHEHUH JTa0OPATOPHOTO MPAKTUKYMA CTYAECHTHI B 0053aTEIbHOM

20


http://rbook.ucoz.ru/
http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/
http://www.ph4s.ru/book_electronika.html
http://www.russianelectronics.ru/
http://www.platan.ru/

HOps/IKE TPOBOJAT O0OpaOOTKY 3KCIEPUMEHTANbHBIX JAaHHBIX C MPUMEHEHHUEM MPOTrPaMMHBIX
cpen MicrosoftExell, MathCad.

IIpu mpoBeieHny 3aHATHI JIEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCTIOJIB3YIOTCSL:

JIUUECH3UOHHOE nPpocpammHoe obecneuenue uc60000HO pacnpocmpansiemsle npocpammal:

MicrosoftOffice munensus: JJorosop Nel35 ot 22.05.2018, moroBop Ne n-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, porosop Ne 28/2017-31705322460 ot
29.08.2017, moroBop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot
14.08.2015, norosop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-
0003152-01 ot 25.11.2014, moroBop Ne0331100002314000077-0003152-01 ot
29.12.2014, morosop Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar
ot 20.04.2009, ceptuduxar ot 18.06.2008, ceprudukar ot 12.10.2007, cepruduxar ot
14.03.2007;
e apxuBarop 7z, AdobeAcrobatReader nuieH3us: nmpenocrasisiercs 6ecriaTHO Ha
YCIIOBUSIX IO ajipecy https://www.adobe.com/ru/legal/terms.html;
e MozillaFirefox nmunensusi: GPL/LGPL/MPL, GoogleChrome nuuen3us: npeno-
CTaBIIsieTCsS OCCIJIATHO Ha YCJIOBUSIX JIMIIEH3UOHHBIX COTJIAIICHUH HA MPOrpamMM-
HOe  oOecriedeHHME C  OTKPBITBIM  HMCXOJHBIM  KOJIOM IO  aJpecy
https://code.google.com/intl/ru/chromium/terms.html
JI71s1 CTYZICHTOB ¢ OTpaHUYCHHBIMEA BO3MOKHOCTSIMH 3JI0POBbSI CO3/IaHbI CITCITHATBLHBIC YCIIOBHUS

JUIs oydeHus: oOpaszoBaHusl. CrielMaIn3upOBaHHOE TOMEIEHHE Il WHBAIUIOB PACHOJIOKEHO I10
anpecy: 360004, KabapmuHo-bankapckas pecryOrmka, T. Hambuuk, yi. YepHbimeBckoro, 173, rias-
HbII yueOHBII KOpITyC yHUBEpcuTeTa, ayautopus Nel45.

B nemsax nocTynmHoCTH MOTydeHHs BBICILETO 00pa30BaHUs 10 00pa30BaTEIbHBIM IIPO-
rpaMMaM MHBAIWAAMU U JIMIAMH C OIPAaHUYEHHBIMH BOBMOXKHOCTSIMH 37I0POBbSI YHU-
BEPCUTETOM 00ECIIeUNBACTCS:

e abTEPHATUBHOM Bepcuel opuuuanbHOro caiita B cetu «HTEepHEeT» U1 Cc1aboBus-
KX,

® [IPHCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIEIO 0OYJaroIEMYCs HEOOXOUMYHO IIOMOLIb;

e Uil MHBAIUJIOB U JIML C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 3JI0POBbS IO CIIyXY — J1y0-
JIMPOBAaHKE BCIyX CHPaBOYHON MH(POPMAILMK O paclMCaHUM y4eOHBIX 3aHATHI; oOec-
NeYeHne Ha/UIeKaliMU 3ByKOBBIMH CPEACTBAMU BOCIIPOU3BEICHHS HH(OpMALINH;

e Uil MHBAIMJIOB U JIMIl C OTPAaHUYEHHBIMM BO3MOXKHOCTSMM 3/I0POBbsI, MMEIOIINX
HapyILEHUs] OMOPHO-ABUTATENILHOIO armapara, Co3JlaHbl MaTepHalbHO-TEXHUYECKUE
yCJIOBUSI, OOECIIEUMBAIOIINE BO3MOXHOCTh OECHPEINSTCTBEHHOIO J0CTyNa O0ydJaro-
HIMXCS B y4eOHbIE MOMEIIEHUS, OOBEKTY MUTaHUS, TyaJleTHbIE U JAPYTUe MOMEIECHUs
YHHBEPCUTETA, a TAKOKE NMPEObIBAHMS B YKa3aHHBIX MOMEILEHUSX (HATMYME pacIIMpeH-
HBIX JIBEPHBIX [IPOEMOB, IOPYUHEN U IPYTUX IPUCIOCOOICHHUH).
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