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1 Oo01ue moJI0KeHUsA

PaGouas mporpamma mucuumuimHbl «OTIaJ0YHBIE CPEJCTBA MUKPOMPOLIECCOPHBIX CH-
CTeM» COCTaBJICHa B COOTBETCTBUU C TpeOOBaHUSMU (pellepallbHOTO TOCYIapCTBEHHOTO 00pa3o-
BaTEJIbHOTO CTaHIAPTA, YTBEPXKJISCHHOTO MPHKa30oM MuHHCTEpCTBa 00pa3oBaHus W Hayku Poc-
cutickoit @eaepanun Ne 959 ot 22.09.2017, u ocHOBHOM MpodeccuoHaNIbHONW 00pa30BaTENbHON
porpaMMbl NOAroToBKU «lIpombllieHHast 3neKTpoHuKa» 1o HampasieHuto 11.04.04 "Onek-
TPOHMKA U HAHODJIEKTPOHHUKA'.

3amaun N3yuenue anmapaTHbIX CPEJICTB JAMATHOCTUKU M OTJIAJKM MHUKPOIIPOLEC-
AUCIHILTHHBI COPHBIX CUCTEM;
W3y4YCHHUEC MPOTrPAaMMHBIX CPEJCTB JUArHOCTHUKM M OTJIAJKHM MHUKPOIpPOLCC-
COPHBIX CUCTEM,;
M3Y4CHUEC METOJ0B JHArHOCTUKM M OTIAaJKH MUKPOIIPOLICCCOPHBIX CUCTEM.
OcHoBHbIE Krnaccudukanus MUKpOIPOLIECCOPHBIX CUCTEM M 3Tallbl UX NMPOEKTHUPOBaA-
pasznensl / TEMBl | gpg.
TV CITATIIIMHEI

ApxuTeKTypa U IporpaMMupoBaHre MUkporpoueccopon 180x86.
[Ipocreiimme Meroasl Mmoucka HewcrnpaBHOCTEH. CaMOKOHTPOJIb MHKpPO-
MIPOLIECCOPHBIX CUCTEM.

Crnenuanu3upoBaHHbIE CPEACTBA Pa3pabOTKU U OTIAJKU MHUKPOIPOLEC-
COPHBIX CHCTEM.

CpencTBa 0TJIaAKK Ul NEPCOHATBHOTO KOMIBIOTEPA.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHS MO TUCHHILINHE (MOILYJIIO),
COOTHECEHHBbIX ¢ HHAMKATOPAMH JOCTHKEHHUS KOMIIETEHIIUI

[Ipouecc u3yueHus: nucHUIUIMHBL «OTHa0YHBIE CPEACTBA MHUKPOMPOIIECCOPHBIX CH-
cTeM» HampapjieH Ha (opMUpOBaHUE CAeAYIONUX KoMreTeHri B cootBeTcTBUU ¢ DT'OC BO n
OCHOBHOM 00pa30BaTeIHLHON MPOTPAMMONA:

Koa n HaumeHoBaHue NHaukaTopel 1OCTHKEHUS [InanupyemMble pe3yabTaThl

KOMITETEHITHI 00y4YeHUs 0 TUCIUIUINHE
O6menpodeccrnonaabHbIE
OIIK-3. Cnoco6en | OINK-3.1. 3HaeT coBpeMeHHbIE - 3HaTh TUIIOBBIE MTPOIIEAYPHI
npuoOperaTh W HC- | IPUHIUIBI IOUCKA, XpaHEHUS, PUMEHEHHUS ITPOOIEMHO-
MOJIb30BaTh ~ HOBYIO | 00pabOTKH, aHAIM3a U IPEJICTaB- | OPUEHTUPOBAHHBIX MTPUKIATHBIX

nH(pOpMaIno B CBOSH
peAMETHOM 00J1acTH,
npeaiaraTh HOBEIE
HIed W TOIXOAbl K
pEIICHUI0  MHXKCHEP-
HBIX 33134

JeHus] ”HPOPMAIMH B CBOEH
peaIMEeTHOM 00JacT U3 pa3any-
HBIX ICTOYHHUKOB U 0a3 JaHHBIX B
TpedyemoM (hopMare ¢ HUCIONIb30-
BaHHEM UH(GOPMAIIMOHHBIX, KOM-
NBIOTEPHBIX U CETEBBIX TEXHOJIO-
rui

POTPaMMHBIX CPEJICTB B TIPO-
beccuoHanbHOM cdepe nes-
TEJIBHOCTH

OIIK-3.2. YMeeT UCHoIb30BaTh
COBPEMEHHBIC HH(POPMAIIMOHHBIC
¥ KOMIIBIOTEPHBIE TEXHOJIOTHH,
CpeICTBAa KOMMYHUKAIIUN B LIEJSIX
(hopMHpOBaHs HOBBIX UACH U
MOJIXOJIOB B PEIICHUH WH)KEHEP-
HBIX 3a7[a4 IPOMBIIIICHHOHN JIEK-
TPOHUKH

- YMETb UCIIOJIB30BaTh COBpE-
MEHHbIE HH()OPMALIMOHHBIE U
KOMIIbIOTEPHBIE TEXHOJIOTUH,
Cpe/iCcTBa KOMMYHHUKAIIHHA, CIIO-
COOCTBYIOIINE MOBBIIIEHUIO
3pPEeKTUBHOCTH HAyYHOH ce-
PBI IESITENBHOCTH

OIIK-3.3. Bnageer MeToiamu Ma-
TEMATHUYECKOTO MOJICITHPOBAHUS

- BJIaaA€Th ME€TOJaMU MaTCMaTu-
YCCKOIo MOACIINPOBAHUS ITPH-
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TEXHOJIOTUU

pUOOPOB U TEXHOIOTUYECKUX
IIPOLIECCOB C UCIOJIb30BaHUEM
COBPEMEHHBIX HH(POPMAITUOHHBIX

OOpOB U TEXHOJIOTMUYECKUX IIPO-
IIECCOB C MCIIOJIb30BAaHUEM CO-
BPEMEHHBIX HH(POPMAITMOHHBIX

TEXHOJIOTUN

3 MecTo AMCUUILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOI MPorpaMMbl

JucuuruiiHa BXOOUT B cocTaB Onoka | «/lucuurnsasl (MOAYIM)» U OTHOCHTCS K

00s13aTEeIbHON YaCTH.

Mecto aucuuIUIHb (3Tan GOpPMUPOBAHUS KOMIIETEHIIMH) OTPaXEHO B cxeMe (opmu-
pOBaHUS KOMIETEHIUI, MPEACTaBICHHON B JoKymMeHTe OyenouHble mamepuanvl, pa3MelleH-
HOM Ha caiite yHuBepcurera WWW.Knastu.ru / Haw ynusepcumem / Obpazosanue / 11.04.04
Onexmponuxa u nanosnekmponuxa | Oyenounvie mamepuanot).

Hucuunnuna «OTiiaouHble CpeCcTBAa MUKPOIPOLECCOPHBIX CUCTEM) YAaCTUYHO peaju-
3yeTcst B (hopMe IMPAaKTHUECKON MOAroToBKH. [IpakTHueckas MOArOTOBKAa OPraHU3YETCsl MyTeM

MIPOBEJIEHUS J1abOPaTOPHBIX padoT.

4 CopepskaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPUPOBaHHOE 110 TeMaM
(pa3nesiaM) ¢ yKa3aHHEM OTBEICHHOI'0 HA HUX KOJIHYECTBA aKaIeMHYEeCKHX
4YacoB U BU/JI0B y4eOHOMH padoThl

4.1 CrpykTypa u colep:kaHue TUCHUILUINHBI AJ11 04HOH (opMbI 00yyeHHs

Jucnumnaa «OTialogHbBIE CPEICTBA MUKPOIIPOIIECCOPHBIX CHUCTEM» HM3ydaeTcs Ha 1

Kypce BO 2 cemecTpe.

OO6mrast TpyA0EMKOCTh TUCHUILIMHBEI cocTaBisieT 4 3.e., 144 4., B TOM 4HClie KOHTAKTHAsI
paboTta oOy4aromuxcs ¢ mpenoaaBateneM 43 4., mpoMexyToYHas aTTecTarus B popMe sK3aMeHa
35 4., camocTrosTenpHas paboTta oOyuarommxcs 66 d.

HanmenoBanue pa3aciioB, TEM U CO-
ACPKAHUE MaTCpUalia

Buzpl yaeOHOM pabOThI, BKIIFOYAsi CAMOCTOSTEIBHYIO
paboTy 0OyJarOIIMXCS U TPYAOEMKOCTh (B Yacax)

KonTakTHas pabota mpe-
noJjiaBaress ¢ 00ydaronu-

MUCs
ITpak-
Jlabopa-
Jlex- | Tuuec- p
TOpPHBIE
MU | KHE 3a-
padoThI
HATUS

HKP

[Tpom.
aT-
TECT.

CPC

Paznen 1 Knaccupukanuss MUKpPONPOLECCOPHBIX CUCTEM U 3TANBI UX MPOEKTHPOBAHUS

Tema 1.1 Tunel, cTpykTypa ¥ BUIBI

apxutektypsl MIIC. CemelicTBa MUK- 2 4
POKOHTPOJLIEPOB.

Tema 1.2 Dramnsl NPOEKTUPOBAHUS

MIIC, TexHoNO0rMs NPOrpaMMHUPOBaHUS 4
Y OTJIAJKU IIPOTPAMM.

Jn3acceMOIMpoBaHUE IPOTPAMMHOTO 4
KOJia MUKpoITpoleccopa

W3ydyeHne BO3MOXKHOCTEN OTIa{UNKa 6 5

DEBUG*




Bunpl yaeOHOM paboThI, BKIIIOYAsk CAMOCTOSATEIBbHYIO
YA0EMKOCTb (B Hacax)

paboTy 00yJarOmUXCS U T

KonTakTHas pabora npe-
HanMeHOBaHHE Pa3/IelioB, TeM 1 co- | O arareil @ 00yuarom-
JIEp)KaHue MaTepuaa mes Hpom.
[Ipax- UKP | ar- CPC
Jex- | Tuuec- | 1200Pa- TecT.
TOpHBIE
UH | Kue 3a-
paboTsl
HATHUS
Pa3znen 2 ApxutekTypa, NporpaMMHpPOBaHUE U OTJIAAKA NPOrPaMMHOI0 odecreyeHnst
Mukponpoueccopon I80x86
Tema 2.1 CtpykTypHas cxema u mpo-
rpaMMHas MOJIeJIb MUKpPOIIpoLieccopa
18086. 2 4
CerMeHTHast OpraHu3aIus MaMsITH,
OCTOAaNTOBBIE CLIOCOOBI a/Ipecalvu
TIaMSTH.
Co3znanue ucnoHseMoro (aiina mpo- 6% 4
IpaMMBbI Ha accembiuepe™
Wcnonb3oBanue nporpammel TD ams
OTJIAJIKK MCTIOJHAEMOM IPOrPaMMBbI 6* 4
M0JIb30BaTess ™
Hcnonp3oBanne mporpaMMbl
«SOURCER» s nu3accemOmupoBa- 6* 4
HUS ICTIOJTHSIEMOHN TIPOTPaMMBI™
Pa3znea 3 Ilpocreiimme MeToabl MOMCKA HEUCIIPABHOCTEH.
CaMOKOHTPOJIb MUKPONPOIECCOPHBIX CHCTEM
Tema 3.1 OcoOEHHOCTH TUArHOCTUKH
MIIC. IIpocrelinme BUabl KOHTPOJISL. 2 4

ITpuniuner camokonTposiss MIIC.

Pasznen 4 Cnenuajau3upoBaHHbIe CPeACTBA Pa3padoTKM U OTJIAAKH MHUKPOIPOIECCOPHBIX

CHCTEM

Tema 4.1 Jlorndeckuii aHams.
[Tpuniumne! noruyeckoro ananusa. Oc-
HOBHBIC (DYHKITUU JIOTUYECKUX aHAIU3a-
TOPOB.

OyHKIIMOHATBHAS CXeMa U MPUMEHE-
HHUE JIOTUYECKUX aHAIM3aTopoB. Jloru-
YECKHE aHaJIU3aToOphl Ha 0ase mepco-
HaJbHOTO KOMITBIOTEPA.

Tema 4.2 CurnaTtypHbIi aHaIU3.
BBenenue B curHaTypHbIN aHaIU3
(MPUHILMITBI CUTHATYPHOTO aHAJIM3a,
TpeOOBaHUS K TECTUPYEMBIM YCTPOM-
CTBaM).

CurnaTypHBIN aHAIM3aTOoP.
TecTupoBaHue ¢ MOMOLIBIO CUTHATYP-
HOT'0 aHaJIN3aTopa.

Tema 4.3 BHyTpuCXEMHBIE SMYJIATOPBI.
[Tpuniun paboThl BHYTPHUCXEMHBIX
SMyAsATOpoB. IlepBble BHYTpUCXEMHBIE




HaumenoBanue pa3zaenos, TeM U CO-
JIEp)KaHue MaTepuaa

Bunpl yaeOHOM paboThI, BKIIIOYAsk CAMOCTOSATEIBbHYIO
YA0EMKOCTb (B Hacax)

paboTy 00yJarOmUXCS U T

KonraktHas paboTa mpe-
1oJ1aBateis ¢ 00ydJaronu-

MHUCHA

Jlek-
1005051

[Ipak-
THYeC-
KHE 3a-
HATUS

JlaGopa-
TOPHBIC
paboTsl

HNKP

ITpom.
arT-
TECT.

CPC

smynaTopsl. Knaccudukamus BHyTpHC-
XEMHBIX SMYJISTOPOB U X (PYHKITHO-
HaJIbHBIE BO3MOXHOCTH. JloCTOMHCTBA
Y HEeJIOCTATKN BHYTPUCXEMHBIX IMYIIS-
TOPOB.

Tema 4.4 N-nipoBO/IHbIE OTJIAUUKH.
Cucrema JTAG. OTnanouHsiii UHTEp-
detic NEXUS. Untepdeiic EJTAG.
Hpyrue otiagounbie cuctemsl. Berpo-
€HHbIE B KPUCTAJLI CPEACTBA OTJIAKH.

Tema 4.5 [1natsl pa3BUTHS U KOHTPOJI-
JIepbl KOHCTPYKTOPBI.

[InaTe! pa3BuTus. Mcnosb3oBanue KOH-
TPOJUIEPOB - KOHCTPYKTOPOB MPHU pas-
pabotke MIIC.

Pa3znes S CpeacrBa oTJIaJIKH U1l IEPCOHAJIBHOI0 KOMIIbIOTEPA

Tema 5.1 TecTupoBaHue, NOUCK HEHUC-
npaBHOCTel u oOcayxuBanue [1K.
Juarnoctuueckue nporpammsel [TK
(camorpoBepka MpH BKIIOYEHUN
(POST), ucnospzoBanue POST Card
s muargoctuku 11K, nmarsoctruae-
CKHE IPOrPaMMBl).

Nzyuenue ycrporicrBa POST Card mist
JMArHOCTUKY MePCOHATBHBIX KOMIIBIO-
TepoB™

4*

Tema 5.2 OcoOEHHOCTH OTIAIKU
ycTpoiicTB conpspkenus s K.
Komrineke cpeacTs craTudeckoi oT-
Ta/IKH.

Otnazaka B JUHAMHUYECKOM PEXHUME.

AK3zamen

35

HUTOI'O
o AUCIHHUILINHE

14

28

B TOM
yucie B

dopme
NPaKTHU-
yecKoi
IO JIrO-
TOBKH:28

35

66

* peanuzyercs B popMe MPaKTUIECKON MOITOTOBKU




5 OueHo4HbIe CpPeaCTBa AJs NPOBe/IeHUs] TEKYIIero KOHTPOJIA U
NPOMEKYTOYHOM aTTecTAlMU 00y4aroIuXCcs M0 JUCHUILIHHE (MOLYJII0)

CDOHZ[LI OLCHOYHBIX CPCACTB I HNPOBCACHUA TCKYLICTO KOHTPOJIA YCIICBACMOCTH U
MPOMEXYTOYHOW aTTeCTAllMi OOCYXIAIOTCS M YTBEPXKIAIOTCS Ha 3acemanuu kadenpsl. [lox-
HBII KOMIUIEKT KOHTPOJIbHBIX 3a[[aHHﬁ HJIN MHBIX MaTCpruajios, HGO6XOIII/IMI)IX JUIsI OHCHUBAHUA
pe3yNbTaTOB O0yUYEHUS MO TUCHUIIINHE (MOIYJII0) XpaHHUTCS Ha Kadeape-pa3paboTuuke B Oy-
MaXHOM HJIM 3JICKTPOHHOM BHUIC, TAKIKC (bOHI[I)I OLCHOYHBIX CPCACTB AOCTYIIHBI CTYACHTAM B
JMYHOM KaOWHeTe — pa3/en yueOHO-MeTOM4ecKoe o0ecrieueHue.

6 YueOHo-MeTOAMYECKOEe M HH(OPMANIMOHHOE ODecnedeHne THCIIUTITHHBI
(MoayJis)

6.1 OcHoBHasl U TOMOJHUTEIbHAS JTUTEPATYypa

[IepeyeHb peKOMEHyeMOW OCHOBHOW M JOIOJHUTENBHOU JINTEPATYphl MPEJICTABICH Ha
caiite yHuBepcuTeta WWW.Knastu.ru / Haw ynusepcumem / Obpaszosanue | 11.04.04 Dnexmpo-
HUKa u Hanodekmpornuxa / Pabouuti yuebnuiii nian / Peecmp numepamypuoi.

6.2 MeTogmquKne YKazaHnusd 1Jisl CTYACHTOB 110 OCBOCHHUIO TUCHUIIJIMHBI

1) KomsrroB, C.M. OTitagouHbie CpeiCTBA MEKPOTIPOIIECCOPHBIX CHCTEM: Y4eOHOE T0CO-
6ue / C.M. KonbiToB — Komcomonbck-Ha-Amype: [OYBIIO «Komcomonbsckuii-Ha-Amype roc.
TexH. yH-T», 2005. — 205 c.

2) Meroanyeckue yKka3aHus K J1abopaTopHbIM paboTam 1o Kypcy «OTiagouHble cpe-
CTBa MHUKPOIIPOLIECCOPHBIX CUCTEM»:

1. Uzydyenue Bo3moxHocTel otnaguuka DEBUG.

2. Co3nanue uCnoJIHIeMOoro (aiiia mporpaMMbl Ha accemomepe.

3. cnonws3oBanue mporpamMmbl TD a1 0TIaKu MCTIOTHSIEMON TPOTPaMMBbI ITOJIh30BaTe-
TSl

4. Ucnonp3oanue nporpammbl SOURCER st qu3acceMOnmupoBaHus UCTIOTHIEMON
MIPOrPaMMBI.

5. N3yuenue ycrpoiicta POST Card ais TuarHoCTHKY EPCOHAIIBHBIX KOMITBIOTEPOB.

3) PacuerHo-rpaduueckast pabora mo Kypcy «OTiaago4yHble CpeACTBa MUKPOIIPOLIECCOP-
HBIX CHUCTEM» JISl CTYJIEHTOB MarucTpaTypbl MO HAMpPaBICHUIO «DJEKTPOHUKA U HAHOAJIEKTPO-
Huka» / coct. C.M. KonsiToB - Komcomonbck-Ha-Amype: ®I'BOY BO «KHAI'Y», 2022. - 13 ¢.

6.3 CoBpeMeHHbIe NIpodeccCHOHATbHBIE 0a3bl JAHHBIX H HH()OPMALIMOHHBIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPHU OCYLeCTBIEHUH 00Pa30BaTeIbHOI0
npouecca no JUCHUIINHE

Kaxnomy obyuatomiemycst odecrieueH J0CTyn (yAaJeHHBIH 0CTYI), B TOM YHCIE B CIy-
Yyae NMPUMEHEHUS JIEKTPOHHOI0 O0yueHHsl, AUCTAaHLIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI, K
COBPEMEHHBIM MpO(ecCHOHATBHBIM 0a3aM JaHHBIX U UH(POPMALMOHHBIM CIPABOYHBIM CHCTeE-
MaM, ¢ KOTOPBIMH Y YHUBEPCUTETA 3aKIIIOUYEH JOTOBOP.

IlepeyeHbp pekoMeHAyeMbIX Npo(ecCHOHANBHBIX 0a3 JMaHHBIX W HHPOPMAIMOHHBIX
CIIPaBOYHBIX CHCTEM IIPECTAaBIICH Ha cailTe yHHBepcuTera WWW.Knastu.ru / Haw ynugepcumem
/ Obpazosanue / 11.04.04 Dnexmponuxa u nanosnekmponuxa / Pabouui yuebnwiii nian / Pe-
ecmp Ob5C.

AxTyanbHas MH(OpPMAIUS 10 3aKJIOYEHHBIM Ha TEKYLIUH y4eOHbIN roJ1 JoroBopam npu-
BeJieHa Ha crpanule Hayuno-texanueckoit 6udnanorexu (HTB) Ha caiite yauBepcurera

https://knastu.ru/page/3244


http://www.knastu.ru/
http://www.knastu.ru/
https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOCHUSI TUCHHUILINHBI (MOTYJIfA)

Ha crpannne HTH M0OXHO BOCIOJIB30BaThCS MHTEPHET-PECypCaMU OTKPBITOrO AOCTYIIA
10 YKpynHEHHOW rpynne HampasieHuid u cnenuansHoctet (YI'HC) 11.04.04 Dnexmponuxa u
HAHOI1eKMPOHUKA.

https://knastu.ru/page/539

Taxxe nonesHas HHPOpMAIUI HAXOIUTCS Ha CIEAYIOIINX pecypcax:

1) Yunesamce, I'.b. Otnanka mukponpoueccopubix cucteM. / I.b. Yunbsamc — M.: DHepro-
aromu3aat, 1988. — 253 c.
http://publ.lib.ru/ARCHIVES/U/UIL'YAMS_G._B/_Uil'yams_G.B..html

2) Pa3paboTka 1 oTiIajika MUKPOTPOIIECCOPHBIX YCTPOUCTB B BUPTYAJIbHOU Cpesie Moje-
nupoBaHus Proteus [DnexTpoHHbIN pecype]: meron. ykazanus / coct. B. I'. Modde. — Camapa.:
N3n-Bo Camapckoro yauBepcuteta, 2017. - 93 c.
http://repo.ssau.ru/bitstream/Metodicheskie-materialy/Razrabotka-i-otladka-mikroprocessornyh-
ustroistv-v-virtualnoi-srede-modelirovaniya-Proteus-Elektronnyi-resurs-metod-ukazaniya-
70958/1/%D0%98%D0%BE%D1%84%D1%84%D0%B5%20%D0%92.%D0%93.%20%D0%A
0%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0%20
%D0%B8%20%D0%BE%D1%82%D0%BB%D0%B0%D0%B4%D0%BA%D0%B0%20%D0%
BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D
1%81%D1%81%D0%BE%D1%80%D0%BD%D1%8B%D1%85%20%D1%83%D1%81%D1%
82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2.pdf

7 Oprannaaunonﬂo-nenarornqecxne ycioBusi

Opranuzanus o0pa3oBaTebHOrO MPOliecca periaMeHTHPYeTCsl y4eOHbIM IJIAaHOM U pac-
NMHACaHUEeM Y4eOHBIX 3aHATHH. SI3bIK OOyueHus (TpernojaBaHus) - pycckuid. [l Bcex BUIIOB
AyAUTOPHBIX 3aHATUN aKaJIEMUYECKUM Yac YCTaHABIMBAECTCS MPOJOJIKUTEIBHOCTHIO 45 MUHYT.

[Ipu GopmupoBaHuM CBOEH HHAMBUAYaTHLHON 0Opa30BaTEIBHOM TPACKTOpHUH OOydaro-
LIUIICSl UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIONIUX AUCLUHUILUINH U MPOo(eccnoHaIbHBIX MO Y-
Jieil, OCBOGHHBIX B MpoIiecce MPeAIeCTBYIOMmEro o0yuyeHus, KOTOPhI 0cBOOOXKAaeT o0yyaroie-
rocst OT HeOOXOIUMOCTH WX MIOBTOPHOTO OCBOCHHSL.

7.1 Oo6pa3oBaTejibHbIe TEXHOJIOTHHI

VY4eOHblii mpoliecc Mpy MpernojaBaHuu Kypca OCHOBBIBAETCS Ha HCIOJIb30BAaHUM TPaau-
LMOHHBIX, THHOBALIMOHHBIX U MH(OPMAIIMOHHBIX 00pa3oBaTeiabHbIX TexHonorui. TpaguimoH-
Hble 00pa3oBaTeIbHBIE TEXHOJIOTUU MPECTABICHBI JEKIUIMUA U CEMHUHAPCKUMU (TPAKTUYE CKH-
MU) 3aHATUSAMH. IHHOBAIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJIOTHH HCIIOJIBb3YIOTCS B BUJE LIUPO-
KOT'O MMPUMEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (OpPM IpoBeaeHHs 3aHaTuil. HbopMamonHeie
o0Opa3oBaTellbHbIE TEXHOJOTUU PEATH3YIOTCA MYTEM AaKTHUBU3ALUU CaMOCTOSTENILHON pPaboThI
CTYICHTOB B HH(OPMAIIMOHHOM 00pa30oBaTeNIbHOM cperie.

7.2 3aHsaTHA JeKIHOHHOI0 THIIA

JIeKIMOHHBIN Kypc MpEearnosaraeT CuCTEMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIPO-
COB y4eOHOTO TIJIaHa.

Ha nepBoii niekuiuu nekrop 00s3aH NpenynpeauTb CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a30BoMy y4eOHMKY (ydeOHUKaM, yueOHbIM 1MOCOOUAM) OyIeT MPOUYUTaH Kypc.
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JIeKIIMOHHBIN KypC JIOJDKEH JaBaTh HaHOOJbIHA 00beM MH(OpMANMU U 00ecIeunBaTh
Oonee TiryOOKOE MOHUMAaHUE Y4EOHBIX BOMIPOCOB MPHU 3HAYMUTEIHHO MEHBIIEH 3aTpaTe BPEMEHH,
9eM 3T0 TpedyeTcst OOJIBITUHCTBY CTYJCHTOB Ha CAMOCTOSATEIBHOE U3yUEeHUE MaTepraa.

7.3 3aHATHS CEMHHAPCKOIo THNA

CemuHapCKUe 3aHATHS MPEICTABIAIOT CO00 NeTaNN3aIMIO JIEKIIMOHHOTO TEOPETHYECKO-
ro Marcpuajia, IpOBOAATCA B LEIAX 3aKPCIUICHUA KypCa U OXBAaThIBAIOT BCC OCHOBHBIC Pa3AaCIibl.

OcHoBHOII (hopMO¥i TIPOBEICHHSI CEMUHAPOB SIBIIsieTCs 00CyXIeHre Hanboee mpooiem-
HBIX M CJOKHBIX BOIPOCOB II0 OTAEIbHBIM TEMaM, a Takke pa30op NPUMEpPOB U CUTyalUil B
AYIAUTOPHBIX YCIIOBUAX. B o0s3annoct npenoaaBaTeyid BXOOAT: OKa3aHUC MeTOI[quCKOﬁ I10-
MOIIXU U KOHCYJIBTUPOBAHUEC CTYACHTOB 110 COOTBCTCTBYIOIIMM TEMaM KypcCa.

AXTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OCHHUBACTCA IO CICAYIOIIUM KPUTCPUSAM:

* OTBETHI Ha BOTIPOCHI, ITpe IaraeéMble PeroIaBaTesieM;

* y4acTue B JUCKYCCUSX;

* BBITIOJTHCHUC MMPOCKTHBIX 1 UHBIX SaI[aHHﬁ;

* ACCHCTHPOBAHME TPEIOIABATEIIO B POBEICHNUN 3aHITHA.

OTBeT 10KEH OBITh APTyMEHTHUPOBAHHBIM, PAa3BEPHYTHIM, HE OJHOCIO0KHBIM, COJIEPKATh
CCBIJIKM Ha UCTOYHUKU.

JIoKnasbl ¥ ONITOHWPOBAHUE JIOKIIAJOB TPOBEPSIOT CTENCHb BIAJCHUS TEOPETHUECKUM
MaTepHaJIOM, a TaK)Ke KOPPEKTHOCTh M CTPOTOCTD PACCYKICHHH.

OHGHI/IBaHI/Ie SallaHI/Iﬁ, BBITIOJTHCHHBIX Ha CEMHUHAPCKOM 3aHATHHU, BXOJUT B HAKOILJICH-
HYIO OIICHKY.

7.4 CamocrosiTeJibHasi padoTa 00yYyarouuXxcs Mo JUCHUNInHe (MOIYJII0)

CamocrosiTenpbHass paboTa CTyIEHTOB — 3TO TPOILECC aKTHBHOTO, IEJICHAIPABICHHOTO
MpHOOPETEHUS CTYIEHTOM HOBBIX 3HAHWH, yMEHUI 0€3 HENOCPEICTBEHHOTO YYacTHs MPEToa-
BaTells, XapaKTCPU3YIOUIUICS TPEAMETHOW HAaINpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OIICHKO Pe3yNIbTaTOB JIESATEIHLHOCTH 00yJaromerocs.

Ienmu camocTosTENIBHON PaOOTHI:

* CHCTEMATH3allus U 3aKPETUICHUE MOJyYeHHBIX TEOPETHYCCKUX 3HAHUH M MPAKTUYECKUX
YMEHUH CTYIICHTOB;

- yriryOJIeHHe ¥ pacliupeHue TEOPETUICCKUX 3HAHU;

- (hopMUpOBaHHE YMEHUI HCIIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO IOKYMEHTAIIHUIO,
CTCIUATBHYIO JTUTEPATYPY;

* pa3BHUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMUPOBAHUE CAMOCTOSTECILHOCTH MBIIUICHUS, TBOPUECKOW WHHUIIMATHBBI, CIOCOOHO-
CTel K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHIO U CAMOPCATH3AIINY;

* pa3BUTHE HCCIICIOBATEIBCKIX YMCHHUI U aKaJICMHUUECKUX HABBIKOB.

CamocrosiTenbHas padoTa MOXKET OCYIIECTBIISThCS WHAWBUIYAILHO WM TPYNIIAMH CTY-
JICHTOB B 3aBUCHMOCTH OT IIeJIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMAaTHKH.

TexHoJ0r s OpraHU3aIi CaMOCTOSITEILHON pabOThl CTYJICHTOB BKIIOYAET UCIOJIh30Ba-
HUe UHHOPMAITMOHHBIX U MaTepUATbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynpTaToB BHEAYAUTOPHON CaMOCTOATENHHOM PabOTHI CTYAEHTOB MOXKET
MPOXOJIUTH B MUCHbMEHHOM, YCTHON WIIM CMEIIaHHOM (opMe.

CTyneHThl JOJKHBI MOIXOAWTh K CaMOCTOSITENbHON padoTe Kak K HauBaKHEHUIIeMy
CPEICTBY 3aKpeIICHUSI U Pa3BUTHUSI TEOPETHUECKUX 3HAHUH, BBIpAOOTKE €IMHCTBA B3IJIAJIOB HA
OTJIeNbHBIE BOMIPOCHI Kypca, MPHOOPETEHHUs ONPEICICHHBIX HaBBIKOB M UCTOIb30BaHUs Mpodec-
CHUOHANILHOW JIUTEPaTypHI.



1.5 MeToauuecKkue PEeKOMEHIANNHA JIH oﬁyqaloumxca 0 OCBOCHHUIO JTUCHUIIJINHBI

[Ipu u3yyeHMH AUCHUIUIMHBI OOYYArOIIMMCS LIEIECOO0Pa3HO BBINOJIHATH CIIEAYIOIINE
PEKOMEHALNN:

1. U3yuenne yueOHOM TUCIMIIMHBI JOJHKHO BECTHCH CUCTEMATHUECKH.

2. Ilocne u3ydeHns: KakoTro-JInO0 paszerna Mo ydeOHUKY WIM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHyeTCs TI0 TMaMsTH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, OTIPEACICHNUS, TOHITHUS pa3ze-
na.

3. Oco6oe BHUMaHHUE CIIEAYET YACIUTh BHITIOJHEHHIO OTYETOB 110 PAKTUIECKAM 3aHSATH-
SIM 1 MHIUBHUIYaJTbHBIM KOMITJICKCHBIM 3a/IaHHSIM Ha CaMOCTOSITEIIbHYIO paboTy.

4. Besa TemaTtHka BOTIPOCOB, M3Y4aEMBIX CAaMOCTOSITEIIBHO, 33/1a€TCA Ha JIGKLIUAX IMPETo-
naBareneM. VM ke TaloTcsi HCTOYHHKH (B MEPBYIO odepe/lb BHOBb M3aHHBIC B MEPUOANIECKOM
HAyYHOU JIuTepaType) Uit 0oJiee IeTaIbHOTO IIOHMMAaHHUS BOIIPOCOB, O3BYYEHHBIX HA JICKIIUH.

[Ipu camocTosITENBHON TPOPAOOTKE Kypca 00yJaromuecs T0JKHBIL:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/ICICHNUS U (DaKTHI,

* IOBTOPUTH 3aKOHCHEKTHPOBAHHBIA Ha JICKITHOHHOM 3aHATHH MaTepuall W JOTOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM M0 JaHHOW TEME JIMTEPATypBhI;

* I3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY, COCTABIIATH TE3UCHI, AaHHOTAIIUU M KOHCTIEKTHI
HanboJiee Ba)KHBIX MOMCHTOB;

* CAMOCTOSITEIILHO BBITIOJHATH 33/IaHUS, aHAIOTUYHBIC TIPE/IaraeMbIM Ha 3aHATHUSX;

* MICTIOJTB30BAaTh TSI CAMOTIPOBEPKH MaTepraibl pOoHIa OIIEHOYHBIX CPECTB.

7.5.1 MeToanyeckue yKa3aHHsl M0 CAMOCTOSITEIbHOI padoTe HA/l M3y4YaeMbIM MaTe-
PMAJIOM M NIPH MOAr0TOBKE K JIA00PATOPHBIM M NMPAKTHYECKUM 3aHATUAM

Haunnats Hano ¢ n3ydyeHus: peKoMeH0BaHHOM uTeparypbl. Heo6Xx0a1uMo MOMHUTE, 4TO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCs HE BeCh MaTepuai, a TOJIbKO ero 4acTh. OcraibHasi ero
4acTh BOCIIOJHSETCS B MIPOLIECCE CAaMOCTOSITeNIbHOM paboThl. B cBsi3u ¢ 3THM paboTa ¢ peKoMeH-
JIOBAHHOM JUTEparypor obs3aTenpHa. Ocob00e BHUMAHUE TPHU 3TOM HEOOXOIMMO OOpaTUTh Ha
COJIep’)KaHHWE OCHOBHBIX IOJIOKEHHH U BBIBOJOB, OOBSICHEHHE SIBIIEHUN M (DAKTOB, YSICHEHHE
MPAKTUYECKOTO MPWIOKEHUS PacCMaTPUBAEMBIX TEOPETHYECKUX BOMPOCOB. B mpouecce sroi
paboTel HEOOXOAUMO CTPEMHUTHCS MOHITH W 3allOMHUTH OCHOBHBIE IMOJIOKEHUS paccMaTpuBae-
MOT0 MaTepuala, IpuMepbl, MOSICHAIOIINE €ro, a TaKkke pa3oOpaThCsl B MILTIOCTPATUBHOM Mare-
puarne.

7.5.2 MetoauvecKkne yKa3aHusl 0 BHITMIOJHEHHIO PacueTHO-Tpaduueckoii padoThl

PI'P comepxuT OTHENBbHBIC 3allaHHs, CBA3aHHBIC C WCIOJIH30BAHUEM METOJIOB OTJIAJKH
anmapaTHOW W MPOTPaMMHONM YaCTH MHKPOIPOIIECCOPHOH cucTeMbl. HeoOXxoquMo uMeTh Tpe-
CTaBIICHHE O CPEJACTBAX OTIAIKU STHX JBYX COCTaBISIOIIMX MHUKPOIPOIECCOPHOW CHCTEMBI.
BONBIIMHCTBO OTIIAUUKOB TpeOyeT XOPOUIEro 3HAHUSI apXUTEKTYPbl (CTPYKTYPhl M CHCTEMbI
KOMaHJ1) 1eJIeBOM cucTeMbl. [Ipu oTiaike mporpaMMHOTO 00eCIeUeHHs Pa3iniyaTh METOIbI I10-
MCKA CHHTAKCUYECKUX U JIOTHYECKUX OIIMOOK B MPOrpaMMe.

8 MarepuajibHO-TEXHHUYECKOE 00ecreueHue, He0OXoqumMoe LISt
OCyLIeCTBJIEHHSI 00Pa30BaTeIbLHOIO MPoLecca Mo AUCHMIINHE (MOIYJIIO)

8.1 JluneH3MOHHOE 1 CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe obecreyeHue,
HCIOJIb3yeMoe MPHU 0CYLeCTBIEHUN 00pa30BaTeIbHOIO Npolecca
1o JMCUHUIJINHE

yHI/IBepCI/ITCT obecrneueH HeO6XOI[I/IMBIM KOMIIJICKTOM JITMIICH3MOHHOT'O U CBO6OI[HO pac-
IpoCTpaHsaACMOro IMmporpaMMHOIO O6CCH€‘-I€HI/ISI, B TOM 4YHUCIIC OTCUYCCTBCHHOT'O IPOU3BOJICTBA.
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8.2 YueOHo-1200paTOpPHOE 000pPY/IOBAHUE

HanmenoBanue aynquropun

(nabopaTtop) Hcnonszyemoe o0opynoBaHue

213/3 Jlabopatopusi 10 H3y4EHUIO JTAG-oTnaguuku, mudpoBoii ocrmuiorpad,
AIIEKTPOHUKH ¥ MUKPOIPOIIECCOPHON TEXHUKH | Jiorndeckuid ananmuzatop, LCR — n3mepurens,
MYJIBTH METPBI

[Tpu peanmzanmu qucIUTUIMHBL «OTIIAJJOYHBIE CPEICTBA MUKPOTIPOLIECCOPHBIX CHCTEM)
Ha 6a3e NpoQUIbHON OpraHu3alliy UCIOJIB3YEeTCS MaTepHalIbHO-TEXHUUECKOe 00ecieueHue,
yKa3aHHOE B JIOTOBOPAxX O MPAKTUYECKOH MOATOTOBKE MM JOTOBOPAX O CETEBOM B3aMMO/ICH-
CTBHH.

8.3 Texnuueckue U YJTeKTPOHHBIE CPEACTBA 00yUeHUS

JIeKUMOHHBbIE 3aAHATHS.

AyIuTopuu TS JICKITUOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOCIThIO0 U TEXHUICCKHUMHU CPEJI-
CTBaMH OOYYEHHsI, CIIYKAIIUMHU IS TIPEACTABICHUS Y9eOHONH MH(pOpMAIMK OOJBIIION ayJaUTO-
pun (HabOpbl JAEMOHCTPAIIMOHHOTO 000pYyMOBaHUS (MPOEKTOP, PKPaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HarJISAHBIC TTIOCOOHS, TEMAaTUYECKUE UILUTFOCTPALIHH ).

Jlig peanuzanuy JUCUUILTUHBI OATOTOBJICHBI CIIEAYIONINE PE3eHTAlUU:

1. TlpuHIMIBI CAMOKOHTPOJISL.

2. Dwmynstopsl [13Y.

3. Jlornueckuit aHanus.

4, CurHatypHbBI{ aHaJIU3.

5. Otnaaka mporpamMm Juis NEpPCOHAIBHOTO KOMITBIOTEpA Ha YPOBHE MAIIMHHBIX KO-
MaH.

JlaGopaTopHble 3aHATHS.
Jns 1abopaTOpHBIX 3aHATHI MCIOJB3YEeTCS ayJUTOpHs, OCHAIEHHas 00OpYyAOBaHUEM,
yKa3aHHBIM B Ta0. 1. 8.2.

CamocrosiTesibHas padoTa.

[Tomemnienus Uis caMOCTOSATENbHON pabOThI OCHAIIEHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MOHOCTBIO MOJIKJIIOUeHUS K ceTu «IHTepHeT» U AOCTYNOM K 3JIEKTPOHHOU MHPOPMALIUOHHO -
obpa3zoBarenbHOil cpene KHAT'Y:

- 3a11 snekTporHoi nndopmanuu HTb KHAT'Y;

- KOMIIBIOTEPHBIE KJIacChl (paKynpTeTa.

9 MHuble cBegeHns

MeToauueckue PEKOMEHAAIMH 11O OﬁyquI/IlO JIMI ¢ OrpAHUYCHHBIMHA BO3MOKH O-
CTAMHU 3/10POBbS U UHBAJIUA0B

OcBoeHue JAUCITUITINHBI 06y‘laIOII_II/IMI/ICH C OIrpaHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBbA
MOJKET OBITh OpPraHU30BaHO KaK COBMECTHO C APYTUMHU 06y‘IaIOIJ_II/IMI/IC$I, TaK U B OTICIBHBIX
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rpynnax. [Ipeanonaratorcs cienuanbHble YCIOBHSA VIS MOJTyYeHHsI 00pa3oBaHMs 00ydaronIM U-
Csl C OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBBS.

[Ipodeccopcko-meqarorndeckuii CocTaB 3HAKOMHUTCS € TICUXOJIOTO-(U3HOIOTHUECKUMU
0COOEHHOCTSIMH O0YYarOIIUXCS MHBAJIUAOB M JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370PO-
Bbsl, MHIUBUIyaTbHBIMHA TPOTPAMMaMH PEaOMIIMTAIIMU WHBATUAOB (nipu Haynmuuu). [Ipu HEeoO-
XOJMMOCTH OCYILIECTBIISIETCS JOIOJHUTENbHAS MOAJEPKKA MPENoAaBaHUs ThIOTOPAaMU, MCUXO-
JIOTaMU, COLMAIbHBIMU pa0OTHUKAMHU, MPOIIEIIIMMHU [TOATOTOBKY ACCUCTEHTaMHM.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaauusMu Munoopuayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoJiaraercsi MCIO0JIb30BaTh COIMAIbHO-aKTUBHBIE M pe-
(i1eKCUBHBIE METOIbI O0YUEHUS, TEXHOJIOTHH COIMOKYIBTYPHOH peadHINTALNK C IIeNBI0 OKa3a-
HUS TIOMOIIH B YCTAHOBJIEHUU TOJTHOLIEHHBIX MEXKJIUYHOCTHBIX OTHOILIEHUN C IPYTUMU CTY/ICH-
TaMH, CO3JITaHMH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTyleHueckoi rpynme. [Togbop u
pa3paboTka yuyeOHBIX MaTepHaJIOB MPOU3BOAATCSA C YYETOM MPEJOCTaBICHUs MaTepuana B pas3-
JUYHBIX (opMax: ayAuadbHOM, BU3YaJIbHOM, C HCIIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKHX
CPEICTB U HUHPOPMAIIMOHHBIX CUCTEM.

OcBoenne aucuuiuinHbl gunamu ¢ OB3 ocymiecTBisieTcss ¢ HUCMOJIB30BAHUEM CPEJICTB
oOyueHusi 00ILEro U CrenruaibHOro Ha3HaueHus (MepCOHAILHOTO U KOJUIEKTHBHOTO HCIOJIB30-
BaHUA). MarepualibHO-TEXHUYECKOE OOecreueHe npeaycMaTpyuBaeT MpUCIocoOIeHre ayauTo-
puii Kk Hyxaam jian ¢ OB3.

®dopma NpoBeACHUS aTTECTALUU Ul CTYIEHTOB-MHBAIMIOB YCTAHABIMBAETCSA C yYETOM
WHIWBHUAYAIBHBIX MCHX0du3ndeckux ocooeHHocren. s crynentoB ¢ OB3 npenycmaTtpuBaet-
cs joctynHas ¢popMa MpeIoCTaBIeHUS 3aJaHUI OLIEHOYHBIX CPEACTB, @ UMEHHO:

*B TIEYaTHOW WM DJIEKTPOHHON ¢opMe (i1 JUI[ C HAPYIIEHUSIMU OIMOPHO-
JIBUTATEIHLHOTO ammapara);

* B IIe4aTHOM (hopMe WM 3JIEKTPOHHOU PopMe ¢ yBETHUEHHBIM IPUPTOM U KOHTPACTHO-
CTBIO (LIS JIMI] C HAPYIICHUSMH CIIyXa, PEUH, 3PCHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3aJaHusl BCIyX (7151 JIUI C HApYILICHUSIMU 3pEHUs).

CryneHTaM ¢ MHBAJIMIHOCTHIO YBEJIMYUBAETCS BpeMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [l TakMX CTYJEHTOB MpeaycMaTpuBaeTcsl AOCTYyMHas (popma mpeaocras-
JIEHUS! OTBETOB Ha 3a/1aHUs, 3 IMEHHO:

- IMCbMEHHO Ha Oymare uiaum HabOpOM OTBETOB HAa KOMITbIOTEpE (JIJIs JIMI] C HAPYIICHHM SI-
MH CITyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (AJis
JIUI] C HapYyIICHUSIMU OMIOPHO-/IBUTaTeNILHOTO ariapara);

* YCTHO (JUTsI JIUI] C HAPYIICHUSIMH 3PEHHUSI, OTIOPHO-ABUTaTEIbHOIO annapara).

[Ipu HEeoOxoquMOCTH 17151 00yUYaIOIIUXCs ¢ MHBATUAHOCTBIO MPOIleypa OLEHUBAHUS pe-
3y/lbTaTOB OOYYEHHUS MOKET IPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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