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1. EJIX OCBOEHUA JUCLHUIIJINHBI

K 0CHOBHBIM HeJISIM OCBOCHUS TUCHUIIINHBI « CXEMOTEXHUKA MUKPOIIPOLIECCOPHBIX
CUCTEM YIIPABIICHHS» OTHOCHUTCS:
e (opmMupoBaHWE y CTYJICHTOB 3HAHWW O TPUHIHNAX (PYHKITMOHHUPOBAHHUS
TU(POBBIX AIMEKTPOHHBIX YCTPOUCTB;
e (opMupOBaHHE Yy CTYICHTOB HaBBIKOB Pa3pabOTKH ITU(POBBIX AIEKTPOHHBIX
YCTPOMCTB;
® 3aKpEIUICHHE MOJYyYaEMbIX B CEMECTPE 3HAHUIN U HAaBBIKOB Ha MPAKTHUKE;

K ocHOBHBIM 3aa4aM JUCLUIUIMHBI OTHOCSTCS:
e O03HAKOMJICHHE CTYJAEHTa C MNPUHIUNAMH PaOOTHl HU(PPOBBIX AIEKTPOHHBIX
YCTPOWCTB;
e 03HAKOMJICHHME CTYJI€HTa C MPUHLMIIAMU Pa3pabOTKH HU(POBBIX FJIEKTPOHHBIX
YCTPOWCTB Ha COBPEMEHHBIX S3bIKaX OMUCAHUs annapaTyphl;
e (QopmMupoBaHMe y CTyJEHTa HaBbIKa HCIOJb30BaHUA COBPEMEHHOIO
OporpaMMHOro  o0ecnedeHuss  JUIsl  CHUHTe3a  LUQPPOBBIX  CHUCTEM.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII MATUCTPATYPBI

JIucruIuiiHa OTHOCUTCS K YHUCITY Y4YEOHBIX AUCIUIUIMH BApUATUBHOW YacCTU
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl MaruCTPATYPHI.

JlucuuIuiiHa B3aWMOCBSI3aHA JIOTUYECKH U COJIEPKATEIbHO-METOJUYECKU CO
BCEMH OCTaIbHBIMH JUcHUITHHAMU U TipakTukamu OOIL.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA
o IMCHUIIVIMHE (MOAYJIIO), COOTHECEHHBIE
C INTAHUPYEMbBIMMU PE3YJIbTATAMHU
OCBOEHUS OBPA3OBATEJILHON TPOT'PAMMBI

B pesynbrate OCBOGHUS JUCHUIUIMHBI y oOOydaromuxcsa (QopMUPYIOTCS
CJIEIYIONTUE KOMIIETCHIIMN U JOJDKHBI OBITh JIOCTUTHYTHI CJIEIYIONIUE PE3YIbTaThl
oOy4eHHs Kak dTar (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIUN.

B pe3yabrare ocBOeHUs
oOpa3oBaTe/IbHOM
Kon NpOTpaMMEI IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
KOMIIETeHIH U . 00yuyeHusi 10 TUCHUILINHE
00y4arouUiics 10/IKeH
001a1aTh
YK-2 Cnoco6Huocthio ynpasisate | 3BHATD:
MIPOEKTOM Ha BCEX dTanax | * MeTo/bl yrpaBieHuUs TPOCKTaMU;
€ro KU3HEHHOTO ITUKJIa * DTarnbl >KM3HEHHOTO IIUKJIA TPOEKTA;
YMETb:




* PazpabareiBaTh ¥ aHATM3UPOBATH
QIbTEPHATUBHBIC BAPUAHTHI TPOEKTOB IS
JOCTHIKCHUSI HAMEUCHHBIX PE3YJIbTATOB;

* Pa3zpa0aTbiBaTh IPOEKTHI;

* OnpenensaTs HeleBble 3Talbl 1 OCHOBHBIC
HalpasJieHUs padoT;

BJIAJETb:

* HaBbikamu pa3pabOTKu MPOEKTOB B H30paHHOM
npodeccuoHaibHOU cdepe;

* Metogamu otieHKH 3PPEKTUBHOCTH TPOEKTA, a
TaKOKe MOTPEOHOCTH B pecypcax.

I1K-1

Cr1ocoOHOCTBIO
aBTOMAaTHU3aI[UH U
MEXaHU3aIUU
MIPOU3BOJICTBEHHBIX
IIPOLIECCOB
MEXaHOCOOPOYHOTO
IIPOM3BOJICTBA

3HATD:

* MeTobl ucCileI0BaHUs U U3MEPEHUS TPYILOBBIX
3arpar;

* OCHOBBI I1CUXO(U3UOJIOTUH, TUTHUEHBI U
SPrOHOMUKH TPYAQ;

* [IpuHUIMIIBL BEIOOpA CPEICTB aBTOMATHU3ALNN
MEXAaHMU3aL1H 3TAllOB IPOU3BOICTBEHHBIX
IIPOLIECCOB;

* Texnuueckue XxapakKTEpUCTUKU U

(G yHKIIMOHAJIbHbIE BO3MOKHOCTH IPOTrPAMMHBIX
CPEJICTB aBTOMATU3ALMH U MEXAHU3ALIMH ITaIlOB
IIPOU3BOJCTBEHHBIX IIPOLIECCOB;

* [Topsinox 1 METOABI IPOBEACHUS MATEHTHBIX
HCCIICIOBAHNI;

* CpelcTBa TEXHOJIOTHYECKOTO OCHAILECHNUS,
KOHTPOJIbHO-U3MEPUTETIbHBIE TPUOOPHI U
UHCTPYMEHTBI;

* HopMaTuBHO-TEXHUYECKHE U PYKOBOIAIINE
JIOKYMEHTBI 110 0(OPMIIEHUIO KOHCTPYKTOPCKOM
JIOKYMEHTALUU;

* Byl KOHTPOJIS ¥ UCTIBITAHUN CPENCTB
aBTOMaTU3aluu U MEXaHU3ALUU;

* MeTo/1bl MCTIBITAHUM, TPABUJIA U YCIIOBUS
BBINOJIHEHUS paboT;

* [IpaBuna pa3paboTKy MPOEKTHOM, TEXHUUECKOH,
TEXHOJIOTMYECKOW U DKCILTyaTallHOHHOU
JIOKYMEHTALUN

YMETb:

* BriaBnsATh MaTepuaibHble U HHPOPMAIIHUOHHBIE
CBSI3U MEXIYy 000pYyJ0BaHUEM, pa0OUYUMH MECTaMH,
CTPYKTYPHBIMH €IMHUI[AMU NTOAPA3IEICHUN,
MO/Pa3ACIICHUMHU OPraHU3aLnu;

* AHaNM3UpOBaTh PE3YyJIbTATHI 3aMEPOB BPEMEHU;
BBINOJIHATH MMATEHTHBIM MOUCK, 0030p HAYYHO-
TEXHUYECKOH JINTEPATyphl IO CPEACTBAM U
CHUCTEMaM aBTOMAaTHU3alUU U MEXaHU3ALNY,

* opMyIHpPOBATh NPENITOKEHUS IO
aBTOMAaTU3alUU U MEXaHU3ALUU;




* YcTaHaBIMBaTh UCXO/HBIE JaHHBIE AT
MPOBE/ICHUS POCKTHBIX U OTBITHO-
KOHCTPYKTOPCKHUX padoT;

* Beibuparb MojieNin CpeICcTB aBTOMATH3AIMH U
MeXaHHU3alHH;

* Haznavats TpeOGoBaHMs K CpelICTBAM
aBTOMAaTHU3alMM U MEXaHU3ALlUY;

* OhopMIIATH TEXHUYECKOE 3aJJaHNE;

* OhopMIIITH MHCTPYKLIMU 110 3KCILTyaTalllH,
TEXHUYECKOMY OOCITY’)KUBAaHUIO H PEMOHTY
BJIAJIETD:

* Meronamu: aHanu3a o00py10BaHUs,
IPOTrPaMMHBIX CPE/ICTB, CPE/ICTB
TEXHOJIOT'MYECKOTO OCHAIIEHUS, CPEACTB
U3MEpEHUs, IPUEMOB U METOJI0B PaOOTHI,
HIPUMEHSEMBbIX IIPU BbIIOJIHEHUH
MPOM3BOJICTBEHHBIX POIIECCOB;

* MeTonamu omnpeienieHus: MaTepuaIbHbIX U
MH(OPMALIMOHHBIX CBSI3€H MEXIy 000pYyIOBAHUEM,
pabouuMH MECTaMH, CTPYKTYPHBIMHU €IMHUIIAMU
HOJpa3AeIeHuUMH, TTOApa3IeIeHUIMU OpraHU3alNy;
IPOBE/ICHUS MMATEHTHBIX HCCIIEI0OBAHUM;

* Meronamu pa3pabOTKu NPeAJIOKEHUN 1O
BHE/IPEHUIO aBTOMATU3aI[MH U MEXaHU3alluU
IPOU3BOACTBEHHBIX IIPOIIECCOB MEXAaHOCOOPOUHOTO
IIPOM3BOJICTBA; cOOpa UCXOAHBIX AAHHBIX JUIS
MPOBE/ICHUS TIPOCKTHBIX M OTBITHO-
KOHCTPYKTOPCKHUX padoT;

* MeTogamMu COCTaBJICHUS] TEXHHUYECKHX 33JaHUH Ha
pa3paboTKy CpPeICTB aBTOMATU3ALIUH U
MeXaHHU3aIIH TPOU3BOJICTBEHHBIX IIPOIIECCOB;

* MeTogamMu norcka 1 BbIOOpa MPOrpaMMHBIX
CPEeZICTB aBTOMATH3AIMH MTPOU3BOICTBEHHBIX
IPOLIECCOB;

* MeTogamMu IOrOTOBKH TEXHUKO-IKOHOMHYECKUX
000CHOBaHUN Y(PPEKTUBHOCTH BHEAPEHHSI CPEJICTB
ABTOMATH3AIMH U MEXaHU3AIUN
IPOM3BOJICTBEHHBIX MPOLIECCOB;

* Meronamu pa3zpabOTKu HHCTPYKIIHIL 110
HKCIUTyaTallMl U PEMOHTY CPEJCTB aBTOMATU3ALUU
¥ MEXaHHU3aIHN

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

OO6mr1ast Tpy10€MKOCTh JUCITUTUTMHBI COCTABIISICT 4 3a4€THBIX €ANHUIIBL, T.€. 144
akageMuyecknx 9acoB (13 HuX 90 yacoB — caMOCTOSITeNIbHASI pad0Ta CTY/ICHTOB).

Ha nepBom Kkypce, nepBoM ceMecTpe, BbIAeseTCs 4 3a4eTHBIX €JUHULIbL, T.€.
144 axanemudeckux vaca (u3 HUX 18 dacoB — jgeknuu, 36 yacoB — 1abopaTOpHBIC
paboTel, 90 yacoB — camocTosITEeIbHAS padOTa CTYJECHTOB).
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CtpykTypa U coaep:kaHue JUCIUIUIMHBI IO CPOKaM U BUJIaM PabOThl OTPaKEHBI
B MIPWJIOKEHUU.

Coaep:kanue IMCUUTIMHBI

Tema 1. ludposas adcTpakuus

[udposoit ypoBeHb abcTpakiiii. YPOBHU CUTHAIOB. J[BOMYHAsi cUcTeMa CUMCIICHUS.
Jlornueckue BeHTHM. Peanuzanus nornueckux BeHTwied Ha KMOII tpan3ucropax.
Tema 2. ByaeBa aareopa

OcHoBHble Teopembl. KomOunamuonHnast joruka. CoBeplleHHash JAU3IBIOHKTHUBHAS
HopMmanbHas  (opma. CoBepllieHHasT KOHBIOHKTHBHAs HopMaibHas ¢opma.
VYopoienue gorudeckux (yHKIHS C MOMOUIBI0 TEOpeM OyJeBOMl anredpsl W KapT
Kapno. Bpemennsie xapakTeprcTUKH KOMOMHAIITMOHHOM JIOTHUKH.

Tema 3. IlocsienoBareibHas JJOruKa

Tpurrepsl, 3amenku, peructpel. Peanuzanys Ha JOTMYECKUX BEHTWIISAX. BpeMeHHbIE
xapakTepucTUKU. CHHXpOHU3AIMS OCIeI0BATENbHBIX CXeM. MeTacTabuiIbHOCTD.
Tema 4. KoneyHble aBTOMATHI.

Konnposanune cocrosauili. ABromarsl Mypa u Munu. CHHTE3 KOHEUHBIX aBTOMATOB.
Tema S. SAA3bIKH ONMCAHUA aNINIAPATYPbI

Beengenne B Verilog HDL. Tumnbr nansaeix. Cumynsuus u cuHTe3. OnucaHue
KOMOMHAIMOHHOM U MocienoBaTensHoi toruku. Cpefa TeCTUpOBAHUS.

Tema 6. LIndposbie pyHKUMOHANBbHBIE Y3JIbI.

ApudpmeTnueckrue CXEMbl:  CIOXKEHHE, BbIYMTAHHWE, YMHOXXEHHE, JEJICHUE.
Kommapatoper u AJIY. Cxemsl cnpura. [Ipeacrasnenue uncen ¢ GUKCUPOBAHHON U
IJIABAOIIEN TOYKON. DYHKIIMOHAIBHBIE Y3JIbI TOCIEN0BATENBHON JIOTUKA: CYETYUKH
Y CIIBUTOBBIE PETUCTPHI.

Tema 7. MaTpuubl NamMATH

O630p. TI3Y u O3VY. Craruueckoe u auHamuueckoe O3Y. CxeMOTeXHUKA H
BpeMeHHbIC XapakTepucTuku. Peanuzamus Ha Verilog. EEPROM u FLASH namsts.
Tema 8. MaTpuubl JOrH4eCKUX JIEMEHTOB

[IporpaMmupyembie MOJIB30BATENEM MATPHUIIbl JIOTUUECKUX 3JieMeHTOB. CPLD wu
FPGA. CxemoTexHHKa MaTpHII.

Tema 9. ApxureKkTypa MUKpPONpPOLECCOPOB

RISC u CISC apxurextypsi. O630p RISC apxutekryp. Apxutektypbl MIPS u ARM.
Tema 10. MeToabI NOBBIILIEHUS MPOU3BOANTEIHLHOCTH HM(PPOBBIX CHCTEM
[Tapayuteruam  u kKoHBeuepuszauusa. KonBeliepHsli mpoueccop. Paspemenue
KOH(QIMKTOB Ha KoHBeilepe. IIpenckazanue yciaoBHBIX mNepexonoB. BHeouepemHoe
BbITIOTHEHNE KoMaH/. [lepenmenoBanue peructpos. SIMD. MHOTONOTOYHOCT.
Tema 11. Uepapxust mnamsaTu

AHann3 MPOU3BOAUTENBHOCTH. Komi-mamsate. BuprtyanbHas namsate. Tpancimanus
aZpecoB.

Tema 12. UnTepgeiicel nepeaauu JaHHBIX

CoBpeMmenHble nHTEepdeiics nepenaun AaHHbIX. [locnenoBaTenbHble U apaJieIbHbIE
uHTepdericel. OCHOBHbBIE XapAKTEPUCTUKHU U 00JIaCTU TPUMEHEHUS.



5. OBPA3OBATEJIbBHBIE TEXHOJIOI'MU

Metoauka npenojgaBaHusl JUCHMIUIMHBL U peanu3alus KOMIETEHTHOCTHOI'O
NOJIX0/J]a B U3JIOXKEHUU U BOCIIPUATHM MaTepuaja IMpeayCMaTpUBAET UCIIOJIb30BAHUE
CIIEYIOIIMX AaKTHBHBIX W HMHTEPAKTUBHBIX (OPM TMPOBEACHHUS TPYIIOBBIX,
WHAUBUAYAIbHBIX, ayIMTOPHBIX 3aHATUN B COYETAHWU C BHEAYIUTOPHOU paboOTOil ¢
1EbI0 (POPMUPOBAHMS M PA3BUTHUS IPO(PECCHOHATBHBIX HaBBIKOB Y 00YYarOIIUXCSl:

® BBHITIOJIHEHHE JTAOOPATOPHBIX PadOT B TaOOPATOPHUSX BY3a;
HOCEIIEHUE JICKLINH;
NOCEILEHUE CEMUHAPOB U NPAKTUYECKUX 3aHATHI;
WHIMBHUIyaJIbHbBIE U TPYMIOBBIE KOHCYIBTALUN CTYJIEHTOB C IIPEMOAaBaTelieM;
nocemieHne npoQuiIbHbIX KOHPEPEeHIIUH U paboTa Ha MacTep-KiIaccax
HKCIIEPTOB U CHELUATIICTOB.

CamocTosiTenbHas BHeAy IUTOPHAS padoTa CTYJIGHTOB COCTOUT W3 BBITIOJIHCHHUS,
MOATOTOBKU K 3aHSATHSAM, a TaKXKe IMOJATOTOBKH K NMPOMEKYTOYHOM aTTECTallUM BO
BpeMsl IK3aMEHAIIMOHHOM ceccuu U cocTapiseT 50%.

6. OLUEHOYHBIE CPE/ICTBA UIA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXKYTOUYHOM ATTECTALIUU 11O UTOT'AM
OCBOEHUA INCHUIIJIMHBI U YYEBHO-METOINYECKOE
OBECIIEYEHUE CAMOCTOSTEJBHOU PABOTHI CTYJEHTOB

B mpomecce oOydeHUs UCHONB3YIOTCS CIECAYIOIMIME OIEHOYHBIE (DOPMBI
CaMOCTOATENFHON PabOThl CTYJEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIUN.

e B mepBoM cemecTpe: BBHITIOJHEHUE Ta00OPATOPHBIX paboT, 3a4eT.
e Bo BTOpOM ceMecTpe: BHIIOTHEHHE JTa00paTOPHBIX paboT, IK3aMEH.

6.1. @oHO oyenouHwvlx cpedcme OJisi NPOBEOEHUsL NPOMENCYMOUHOLL
ammecmayuu 0OYYAIOUWUXCL N0 OUCYUNTUHE (MOOYII0).

6.1.1. Ilepeuensv komnemenyuil ¢ yKazaHuem 3manos ux Qopmupoeanus
8 npoyecce 0c8oeHUs1 0OPA3068aAMENbHOU NPOSPAMMBL.

B pesynbrare oCBOCHHS TUCHUTUIMHBI (MOIYJsE) (OPMHUPYIOTCS CIIEIYIONTUE
KOMIIETCHIIUM — CM. M. 3 nmanHoW PaGoueit mporpammbl. B mporecce ocBoeHus
o0pa30oBaTeIbHON MPOTPAMMBI JTaHHBIE KOMIIETCHIIUHM, B TOM YHCIIE UX OTACIIbHBIE
KOMIOHEHTBI, (QOPMUPYIOTCS MTOATAITHO B XO/I€ OCBOCHUS 00YUYaIOIITUMUCS JTUCITUILIUH



(MopyIeit), MPakTUK B COOTBETCTBUU C YUEOHBIM TUIAHOM M KaJ€HAAPHBIM rpapuKkoM

y4eOHOro Ipoiiecca.
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6.1.2. Onucanue noxazamereu u Kpumepues OYeHU8aAHUsL KOMNemeHyul,

Gdopmupyemvix no umo2am 0C8oeHUss OUCYUNTIUHBL (MOOYJIS),

[Toka3zarenem OLCHUBAaHUA KOMHCTCHHHﬁ Ha Pa3JIMYHbIX
q)OpMI/IpOBaHI/I}I ABJIICTCA TOCTHKCHUC O6yllaIOHH/IMI/ICSI IUIAHUPYCMBIX PC3YJILTATOB

onucaHue wKajl OyeHUBAaAHUs

OoOy4YeHHSI IO JUCITUTUTHHE (MOIYJIIO).

YK-2. Criocoben YIIPABJIATH MIPOCKTOM Ha BCEX 3TallaX €ro JKU3HCHHOI'O IIUKJI
IIK-1. ABTOMaTI/ISaI_[I/IH U MCXaHH3alHus IIPOU3BOJACTBCHHBIX ITPOLIECCOB MCX&HOC60pO‘lHOI‘O

IIpOU3BOJACTBA
Kpurepun ouennBanus
I[OHOpOFOBOC HOpOFOBOC JHAYCHUEC
IMoka3arenn:
3JHAYCHUC
OO0yuaromuiics OOyyaromuiicst OO0yuaronuiics OO0yuaromuiics
3HATD - JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
. MOJIHOE OTCYTCTBHE | HEMOJIHOE YaCTUYHOE MIOJTHOE
cM. 1. 3 paboueit
WA HETOCTATOYHOE | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
IPOrpamMMBbI 3 3 3
MCLUILTHHDL, COOTBETCTBHE yKa3aHHBIX B 11.3. yKa3aHHBIX B 11.3. YKa3aHHBIX B 11.3.
YKa3aHHbIX B I1.3. 3HAHUH. 3HaHuii. Ho s3ganuii. CBOOOIHO
3HAHUI. JHomyckatorcst JIOITYCKAFOTCS oTepupyeT
3HAYHUTENEHBIC HE3HAYUTEILHBIE pHOOPETEHHBIMHU
OIIMOKH, OIINOKH, 3HAHUSIMU.
TPOSIBJISIETCSI HETOYHOCTH,
HEJI0CTaTOYHOCTh 3aTPYAHCHUS MPH
3HAHUH, [0 PSIILy AHATUTHYECKUX
roKasaTeJei, onepanusx.
oOyJarormuiics
HCTIBITHIBACT
3HAYHUTENEHBIC
3aTpYAHCHUS MIPH
OIEePUPOBaHUH
3HAHUSIMH [IPH UX
TepeHoce Ha HOBEIE
CHUTYaIlWH.
OO6yyarormumiics He OO6yygarommiics OOGyuaronuiics OOGyuaronuiics
YMETbD - YMEET HIIH B JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
. HEIOCTaTOYHOMN HETIOJTHOE YaCTUYHOE MOJTHOE
cM. 1. 3 paboueit
CTETICHU COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
IPOTPaMMEBI 3 3 3
MCLUILTHHDL JIEMOHCTPHUPYET yKa3aHHEIC B I1.3. yKa3aHHBIC B I1.3. yKa3aHHBIC B I1.3.
yKa3aHHBIE B I1.3. yMEeHUiL. yMeHUH. YMeHUs ymenuii. CBo6oHO
YMEHHS. JomyckaroTcst OCBOEHBI, HO omepupyer

oTallax HX




BJIAJAETD —

cM. I1. 3 paboueit
HPOrpaMMEI
JIMCUUTITHHBL.

3HAYUTEIIbHBIC JOIYCKAIOTCS PHOOPETEHHBIMH
ommoKy, HE3HAYHUTEIbHBIC YMEHHSIMH,
MIPOSIBIISIETCS OILIMOKH, NpPUMEHSET UX B
HEJI0CTaTOYHOCTh HETOYHOCTH, CHTYAIHUsIX
YMEHHUIA, 10 pALY 3aTPYAHCHUS TIPH MOBBIILICHHO
roKasaTeJieH, AHAJTUTUYECKUX CJIO’KHOCTH.
oOyyatomuiics oreparnusx,
HCIIBITBIBACT nepeHoce yMeHHH
3HAYUTEIIbHBIC Ha HOBEIE,
3aTPYAHEHUS IPH HeCTaHIapTHBIC
OIIEPHPOBAHHU CHUTYaLUH.
YMEHHSAMH TIPH HX
HepeHoce Ha HOBbIE
CHUTYaIHH.

OO6yJatomnimiics: He Obyuarommiics B OO0y4atontuiics OO0yuatomuiics B

BJIAJIEET WU B
HEJ0CTATOYHOM
CTENEHH BIIaJIEET
yKa3aHHBIMH B II. 3
WHIUKATOpaMHU.

HETIOJIHOM 00BeME
BJIAJIEET
yYKa3aHHBIMHU B II. 3
UHJUKATOpaMHU.
Honyckatorcst
3HAYUTEIIbHBIE
OIINOKH,
TIPOSIBJIETCS
HEIO0CTaTOYHOCTh
BJIaJIEHNS HAaBBIKAMU
0 psAxy
ToKa3aTeeH.
OObyuarommiics
HCIBITHIBAET
3HAYUTEIIbHBIE
3aTpyIHEHUS TIPU
OPUMEHEHUH
HAaBBLIKOB B HOBBIX
CUTYaIIUsX.

YaCTUYHO BJIAJICET
YKa3aHHbBIMU B II. 3
HMHIUKATOpaMHU.
HaBbiku ocBOEHEI,
HO JOIYCKaroTCsA
HE3HAUYUTEIbHbIE
OIINOKH,
HETOYHOCTH,
3aTpyAHEHUS MIPU
AHATTUTUYECKHUX
onepauusx,
MepeHoce YMEHUI
Ha HOBHIE,
HECTaHAapTHbIE
CUTYyaIUH.

II0JIHOM 00BEME
BJIAJIEET
YKa3aHHBIMHU B II. 3
HHIUKATOPAMH.
CBo60oHO0
MPUMEHSCT
MOJyYCHHBIC
HaBBLIKU B
CUTYyAaIHIX
MOBBIICHHOH
CJIO)KHOCTH.

6.1.3. IlIxanv oyenusarnus pe3yiomamos

I’lpOMe.?fC_)/I’I’IO'{HOIZ ammecmayuu U ux onucarue.

®OPMA [NTPOMEXKXYTOUYHOM ATTECTAIIUMU: DK3AMEH.

[IpomexxyTouHast artecTanus oOydaromuxcs B popMe 3K3aMeHa NPOBOAUTCS 110
pe3yibTaTaM BBIITOJIHEHHSI BCEX BUJIOB Y4€OHOM paObOThI, TPETyCMOTPEHHBIX yUEOHBIM
IUIAHOM MO JAHHOM AMCUMILIMHE (MOZYJIIO), IPU 3TOM YUYUTHIBAIOTCS PE3YJIbTaThl

TCKYHICTO KOHTPOJII YCIICBACMOCTH B TCUYCHHUC CCMCCTpaA.

JOCTIDKEHUSI 00 YYAIOITUMUCS TUIAHUPYEMBIX PE3YJIbTaTOB O0yUEHHUSI IO AUCIUTLIMHE
(MOmyII0) TPOBOAMTCS TpernojaBaTelieM,
(MOyJTI0) METOIOM DKCIIepTHOM o1ieHKH. [10 uToram nmpoMeKyTo4HOM aTTeCTalluu Mo
(Moy:H0)

JUCHUITIINHE

BBICTaBJISICTCS

OILICHKA

«YAOBJICTBOPHUTECIBHO» UIIN «HCYAOBJICTBOPUTCIBHOY.

«OTIHUYHO»,

OneHka CTeleHu

BCAYIIVMM 3aHATHUA 110 JUCHUIIIIMHC

«XOpOUIOY,
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K npoMexyTouHO# aTTecTaliu A0MYyCKatTCs TOJIBKO CTYI€HTHI, BHITIOJTHUBIINE
BCE BHJBI Y4yeOHOW paboThl, NPETyCMOTPEHHbIE pabdoueil MporpaMMoil Mo
JUCLUTLINHE.

IxkaJsa oneHNBAHUA Onucanune

O1iinyHO Cpennee 3HaueHHE IS BCeX (OPMHPYEMBIX Ha MOMEHT IMPOBEACHUS
aTTecTallly YPOBHEN KOMIETEHUUH — 5. BbIloJIHEHBI BCE BUJIbI yUEOHOM
paboThl, IIPEAYCMOTPEHHBIE y4eOHBIM IIJIJAHOM. CryneHt
JIEMOHCTPUPYET  COOTBETCTBHE  3HAHWUW,  YMCHUH, HABBIKOB
IPUBEJCHHBIM B Ta0JIMIax MOKa3aTelel, onepupyeT NpuoOpeTeHHbBIMU
3HAHUSAMH, YMEHUSMH, HAaBBIKAMH, IIPUMEHSAET HMX B CHTYaLHAX
HOBBINIEHHON cloXHOCTH. Ilpm 3ToM MoOryr OBITh JOMYILEHBI
HE3HAUUTENIbHble  OMIMOKM,  HETOYHOCTH,  3aTpyJHEHHS  Ipu
AQHAJIUTUYECKUX Ollepalusax, IIEpEHOCE 3HAHMM M YMEHHW Ha HOBBIE,
HECTaHJapTHBIC CUTYyaLUH.

Xopo1io Cpennee 3HaYeHHE IS BCeX (OPMHPYEMBIX Ha MOMEHT IPOBEACHUS
aTTeCTalliy ypOBHEH KoMIeTeHIIUI — 4. BBITIOJIHEHBI BCE BUIBI YUEOHOM
padoTHI, MIPEAYCMOTPEHHBIE y4eOHBIM IUIAHOM. Crynent
JIEMOHCTPHUPYET HETIOJIHOE, TPaBUIbHOE COOTBETCTBUE 3HAHUN, YMEHHI,
HaBBIKOB MPHUBEJACHHBIM B TAOJIUIIAX MMOKA3aTeNeH, TMOO €CIIM MPHU 3TOM
ObUTH OTMYIIEHBI 2-3 HECYIIECTBEHHBIE OIINOKH.

Y 10BIIETBOPUTEILHO Cpennee 3HaYeHHE /IS BCeX (OPMHPYEMBIX Ha MOMEHT IPOBEACHUS
aTTecTaluy YpOBHEN KoMIeTeHU Ui — 3. BolosiHeHb! BCe BUJIbI yUeOHOM
paboTHI, MPEyCMOTPEHHBIE y4eOHBIM TJTAHOM. Crynent
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUN, B KOTOPOM OCBEIICHA OCHOBHA,
HauOosiee BaKHas yacTb MaTepuaja, HO MPH ITOM JIOMYyIE€Ha OJHA
3HAYMTENbHAs OUIMOKA WM HETOUHOCTb.

HeynosnerBopurensHo | He gocTurHyTto moporoBoe 3HaueHHE XOTS Obl JJIsl OJAHOTO YPOBHS
(dbopMupyeMbIX Ha MOMEHT IIPOBEJEHUS aTTecTaluu KoMmrereHuil. He
BBITNIOJIHEH OJMH WM 0oJiee BUJIOB Y4eOHOI paboThl, IPEeyCMOTPEHHBIX
yaeOHbIM TIaHOM. CTYAEHT JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHUE
3HAaHUH, YMEHUH, HAaBBIKOB IPUBEIECHHBIM B TaOMMIAX IOKa3aTenei,
JIONYCKAIOTCA  3HAYMTEIbHbIE OMIMOKH, TPOSIBISETCS OTCYTCTBHE
3HAHUH, YMEHNH, HAaBBIKOB 110 PsIy MOKa3aTesed, CTYAEHT UCIIBITHIBAET
3HAYUTEINIbHBIE 3aTPYAHEHMS TP ONIEPUPOBAHUY 3HAHUSMHU U YMEHUSAMU

IIpU UX NCPEHOCC HAa HOBBIC CUTYAllUU.

@DOH/TBI OIIEHOYHBIX CPEJICTB MpeacTaBieHbl B [Ipunoxenun k pabodeit mporpaMmme.

7. YHEBHO-METOANYECKOE U HTHOOPMALIMOHHOE
OBECIHHEYEHMUE JUCHUIIJINHBI
7.1. OcHOBHas JuTEpPaTypa
1. BBeneHnue B IUPPOBYIO CXEMOTEXHHUKY: Y4eOHOE rocoOue
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Hosuxos O. B.

Wnrepner-Yuusepcurer Mupopmannonusix TexHomoruii 2007 r.
http://www.knigafund.ru/books/178816

2. lludpoBas cxeMOTEXHHUKA: KOHCTIEKT JIEKIIUH

Haymkuna JI. T
MockoBCKHil TOCy1apCTBEHHBIN TOpHBIA yHUBEpcUTET 2008 T.
http://www.knigafund.ru/books/176401
7.2. lonoJHUTEILHAS JIUTEPATYpPa
1. OCHOBBI PJIEKTPOHUKU U MUKPOTIPOILIECCOPHON TEXHUKHU: yueOHOE TTocoOue
Marseenko U. I1.
PUIIO 2015 r.
http://www.knigafund.ru/books/207960



http://www.knigafund.ru/books/178816
http://www.knigafund.ru/books/176401
http://www.knigafund.ru/books/207960
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI
8.1 TpeGoBaHusi K 000PY/10BAHUIO U NTOMEIIIEHUIO J1JIsl 3AHATHIA

JlekuMOHHBIE 3aHATHS JOJDKHBI MPOBOAMTBCS B  CHEUUATU3UPOBAHHBIX
ayJUTOPHUSIX C KOMIUIEKTOM MYJIbTUMEAUMHOTO OO0OpYIOBaHUS W/MIM JOCKOW st
3anuceil MarepuanoB. Yuciao pabounx MECT B @y IUTOPUH JOJIKHO OBITh JJOCTATOYHBIM
JUIs 0OecTieyeHHs] MHAUBUYalbHOU pabOThI CTYACHTOB.

CeMuHapckue 3aHATHA JIOJDKHBI IPOBOAMTHCS B  CIIEHUATM3UPOBAHHBIX
ayJUTOPUSX C KOMIUIEKTOM MYJbTUMEAUMHOIO OO0OpYIOBaHUS W/MIM JOCKOW st
3anucel MarepuasioB. Ynuciao pabounx MECT B ayJUTOPUH JOJKHO ObITh JJOCTaTOYHBIM
JUTsl o0ecriedeHus] UHANBUAYaIbHON pabOThI CTYIEHTOB.

8.2 TpeGoBaHus K NPOrpaMMHOMY 00ecrie4eHUI0

JInst BBINOJIHEHUsT TaOOPATOPHBIX padOT U CAMOCTOSITEIBHOM pabOThl HEOOXOAUMO
CJIEYIOIEe IPOrPaMMHOE 00€ECIIEUEHHE:

1. Microsoft windows.
2. Oducueie npunoxxenust — Microsoft Office.

I[J'Iﬂ IIpOBCACHHUA  JICKOHMOHHBIX MW IIPAKTHYCCKHX 3aHATUMN CIICOHMAJIBHOI'O
IIporpaMMHOIO oOecreueHus JJI1 OCBOCHUM JUCHHUITIIMHBI HC Tpe6yeTC$I.

9. METOJUYECKHUE PEKOMEHJIALIUU JIJI1 CAMOCTOSATEJIBHOM
PABOTBI CTYJAEHTOB

N3ydenne nUCIUIIIIMHBI OCYLIECTBIIIETCS B CTPOTOM COOTBETCTBUU C LIENEBOMN
YCTaHOBKOM B TECHOM B3aWMOCBSI3U yU€OHBIM TUIAHOM.

B nporecce camocTosiTenbHONM pabOThl CTYACHTHI 3aKPEIUISIOT U YITYOJsIOT
3HAHUS, OJIYYEHHBIE BO BPEMS ayJIUTOPHBIX 3aHATUN, TOTOBATCS K MPOMEKYTOUHOM
aTTeCTalliM, a TaKXKe CaMOCTOSITEIbHO M3Yy4alT OTIEIbHbIE TEMbl Y4eOHOU
POTrPaMMBl.

Ha 3aHsSTHAX CTYJIEHTOB, B TOM YHUCJE MPEANOJararolux MNPaKTUYECKYIO
NEATENIBHOCTD, OCYILECTBIISIETCS 3aKPETUIEHUE ITOJTyYEHHBIX, B TOM YUCJIE U B IIPOLIECCE
CaMOCTOATENbHON pa0oThl, 3HaHWil. Oco0oe BHMMaHHWE OOpaIIaeTCs Ha PA3BUTHE
YMEHUN U HAaBBIKOB YCTAaHOBJICHMSI CBSI3M MOJOKEHUM TEOpUHU ¢ MpodeccHoHaIbHOMI
JEeATEIbHOCTBIO OYYIIEro CIeHAIINCTA.

CamocrosiTenbHas paboTa OCYHIECTBISIETCS  MHAMBUAYalbHO. KOHTpOIB
CaMOCTOATENbHON paboThl OpraHu3yeTcs B IBYX (popMmax:

® CaMOKOHTPOJIb U CAMOOLICHKA CTY/ICHTA;

® KOHTPOJb CO CTOPOHBI MpenoiaBaTeieil (TEKyIIMi U IPOMEKYTOUHBIN).
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Texymuii ~ KOHTPOJb  OCYIIGCTBISIETCS  HA  ayJAWTOPHBIX  3aHATHSX,
POMEKYTOUHBI KOHTPOJIb OCYIIECTBIISICTCSI Ha 3adeTe W/WiM DK3aMEHE B
MCchbMEHHOM (YCTHOM) popme.

KputepussmMu OIEHKH pe3ylbTaTOB CaMOCTOSITENIBHON pabOThl  CTylEHTa
SBIIFOTCS:
® YpPOBEHb OCBOEHHS CTYJIEHTOM y4E€OHOI0 MaTepHaa;
® yMEHUS CTYACHTa UCIOJb30BaTh TEOPETUUECKUE 3HAHMSI MPU BBIIOJHEHUU
IPAKTUYECKUX 3a7ay;
e c(pOpMUPOBAHHOCTH KOMIETEHIINIH;
e odopmieHrEe MaTepralia B COOTBETCTBUU C TPEOOBAHUSIMHU.

10. METOANWYECKHUE PEKOMEHJIAIIUUA JJIA ITPEITOJABATEJIA

1. IIpu moATroTOBKE K 3aHATHSM CIEAYET IPEeIBaApPUTEIHLHO MpOopadboTaTh MaTepual
3aHATHUA, IPEAYCMOTPEB €r0 MOJaYy TOYHO B OTBEIEHHOE JUISl 3TOIO0 BPEMS 3aHATHS.
Crnenyer noAroTOBUTh HEOOXOAMMBIE MaTepUalIbl — TEOPETUUECKUE CBEACHUS, 3a4a4n
u ap. Ilpu mpoBeneHuun 3aHATHA CIEAYET KOHTPOJHMPOBATH MOJAady MaTepuanga u
pelIeHre 3aJaHui ¢ yueTOM y4eOHOTO BpEMEHH, OTBEACHHOIO IS 3aHSTHUS.

2. Ilpu npoBepke pabOT U OTYETOB CIIEAYET YUUTHIBATH HE TOJBKO NMPaBUIBHOCTh
BBIMIOJIHEHMSI 3aJaHUM, HO U ONTHUMAaJbHOCTb BBIOPAHHBIX METOJIOB PpEIICHHUS,
IIPaBUJIBHOCTD BBIITOJIHEHUS BCEX €T0 IIAr0B.

Ilpoepamma cocmasnena 6 coomeemcmeuu ¢ PedepanrbHbiM 20CYO0APCMEEHHBIM CMAHOAPIOM
gvicuie20 0Opazosanus no Hanpasnenuio noodzomosku mazucmpos 27.04.04 «Vnpaenrenue 6
MEXHUYECKUX CUCeMaxy.



CTpyKTypa U conep:kaHue TUCHUMIMHBI «CXeMOTeXHUKAa MUKPOINPOIECCOPHBIX CHCTEM YIPABJIEHUD)

Ipunoowcenue 1

10 HANPABJIEeHUI0 NOATOTOBKH 27.04.04 «YnpaBjieHHe B TEXHHYECKHUX CHCTEMAX).

(MarmcTparypa)
Buabl yuedHoii padoThl,
=3 s . ®opmbl
AR BKJIIOYAsi CAMOCTOSITEJILHYIO Buabl camocrosiTesibHOH padoThI aTTeCTa
Ne Paznen § g3 padoTy CTYy1eHTOB, CTYJ€HTOB "
3 E zZ U TPY/10€MKOCTh B Yacax b
° |a[mC[aa6 ] CPC | KCP | KP. | KII. [ PIP[Pedepar | Kip [P ] 3
IlepBblii cemecTp
1.1 | Tema 1. Hudposas abcrpakuus | 1 1 2 4
1.2 | Tema 2. byneBa anre6pa 1 2 2 4
13 Tema 3. [locnenoBarenbHas 1 3 5 4
JIOTHKA
14 | Tema 4. Koneunnie aBTOMAThI 1 4 2 4
15 Tema 5. CUHTE3 KOHEUHBIX 1 56 4 5
aBTOMaTOB
16 Tewma 6. SI3b1Ku onMcaHus 1 7 5 4
arnmaparypsl.
Tema 7. SA3b1ku onMcaHust
1.7 | annmapatypsl. Cumynsuus u 1 8-9 4 5
CHHTE3.
Tema 8. IIpoexTupoBanue
1.8 | KOMOMHAIIMOHHON JIOTHKH Ha 1| 10-13 8 4
Verilog HDL.
Tema 9. [IpoekTupoBanue
1.9 | ycrpoticTB ¢ mocnenoBarenpHoi | 1 | 14-17 8 4
norukoii Ha Verilog HDL.
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Tema 10. Lludporsie

2.1 1 2 4
(GyHKIMOHATIBHBIE Y3TIBI.

99 Tema 11. [ludpoBeie ) 5 5 4
apu(pMeTHYECKUe YCTPOHCTBA.

53 Tema 12. prHCTaBHfHHe qHuCcel 3.4 4 5
C IJIaBaIOLIEH TOYKOM.
Tema 13. MeToab! IOBBINIEHU

2.4 | IpOU3BOAUTEILHOCTH 5 2 4
U (POBBIX CHCTEM.
Tema 14. MeTo1bI TOBBIIICHUS

o5 | MPOM3BOMTENLHOCTH ) 6:9 3 3
CyMMaTopa ¢ IJiaBaroren
TOYKOM.

26 Tema 15. ApxutekTypsl 10 5 4
MHUKPOTPOIIECCOPOB.

2.7 | Tema 16. RISC Apxurekrypsl. 11-12 3 5

28 Tema 17. Peanmaul./m RISC 12-16 3 4
nporeccopa na Verilog HDL.

29 Tema 18. I/Iepapxmi IIaMATH. 16-17 3 5
NuTepdeiice! nepenaun JaHHBIX.
dopmMma aTTecTanuu 18-21
B

Cero YacoB 1O JAUCIHILTAHE g 36 90

B [IEPBOM CEMECTpE
BCEI'O YACOB 110 18 36 90

TUCIHUATLIAHE




©

ITpunoxenne 2

®OH/1 OLIEHOYHBIX CPEJICTB
MO JUCLUMJIUHE

«CxeMOTEeXHHKA MHUKPONPOYICCCOPHBIX CUCTECM YIIPABJICHUS))

1. KOHTPOJIBHBIE BOIIPOCHI K IUCIUAIITHE

[Mudposas abctpakuus. OTianuust UPPOBON CXEMOTEXHUKH OT aHAJIOTOBOIA.
dusnueckoe npeacTaBieHne MUGPOBBIX CUTHANIOB. Jlornyeckue ypoBHHU.
[IpencraBnenue nenbix yucen B LUPppoBbix cuctemax. [Ipencrapnenue uncen co
3HaKOM. JlMama3oHbl pa3IUYHBIX MpeacTaBieHUN uucel. CloKeHue Hu
BbIUUTaHUE ynceln. [IpuBectu mpumepsl.

Jlornyeckue snemeHThl. OCHOBHBIC THUIBI U MX TaOJMIIBI UCTUHHOCTHU. basuc
[eddepa u 6a3zuc Ilupca.

Jlornueckue cxeMbl. KoMOMHaMOHHbBIE U TTOCIIEI0BaTEIbHBIE cXeMbl. [IpaBuiia
NOCTPOEHUSI KOMOWMHAIIMOHHBIX JIOTMYECKUMX CXEM. byJieBbl ypaBHEHUS.
[IpencraBnenne TaOMUIBl KMCTHHHOCTA B  BUAE OyneBOl  (QyHKUHUU.
CoBeprieHHas IM3BIOHKTUBHAA HOpMalibHAast popMma. [IpuBectu mpumep.
Mynbtumiekcopsl. Tabnuiia wucTUHHOCTH. Peanmmzanuss Ha  JIOTHUECKHX
BeHTWIIX. [IpumeHenue.

Hemmdparopsl. Tabmuiia uctuHHOCTU. Peanu3zanus Ha JTOTMYECKUX BEHTHIISX.
[Ipumenenue.

BpeMeHHbIe XapaKTepUCTUKN KOMOMHAIIMOHHBIX CXEM.

[TocnemoBarenpHass soruka. RS-tpurrep. Ilpunmun pabGoTel, Tabiwmia
VWCTUHHOCTHU U peanusanus. [Ipumenenue.

D-tpurrep, CcUHXpOHU3UpPYEMbIN ypoBHeM. [IpunHiun paGotel, Tabmuia
VWCTUHHOCTU U peanusanus. [Ipumenenue.

10. D-tpurrep, cunxpoHusupyemoiii (pontom. I[IpuHiun pabotei, Tabiuia

HCTHUHHOCTH U pCain3anus. HpI/IMeHeHI/IC.

11. D-tpurrep, cCHHXpOHU3UpPYEMBI PpoHTOM, C PyHKIIMEN pa3pelieHus u copoca.

CHUHXPOHHBIN U aCUHXPOHHBIN cOpoc. Peanuzanus. [lpumenenue.

12. CuHxXpOHHBIE TIOCTIEAOBAaTENIbHBIE CXeMbl. [IpaBuia MOCTpOeHUs CHHXPOHHBIX

IIOCJICA0OBATCIIbHBIX CXCM. OCHOBHBIC THITBI CXEM.

13. Konuensie aBTOMaThl. ABTOMaThl Mypa m Mwmm. Peanmzanmst KOHEUHBIX

aBTomaToB. KogupoBanue cocrosauil. [Ipumenenue.

14. BpeMeHHbIe XapaKTePUCTUKU CUHXPOHHBIX CXEM.

15. MeTacTabuiibHOCTh TpUTTEPOB. CUHXPOHU3ATOPHI.
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16. SI3pikm omwmcaHus ammaparypbl. Tunbl gaHHeIX ¥ onepatopsl Verilog HDL.
[ToBeneHueckoe U cTpykTypHOE MoaenaupoBanue B Verilog HDL. OcHoBHbIe
eI TPUMEHEHMs S3BIKOB OMMCcaHus anmaparypbl. [lpomecc pazpaboTku
b poBoii cxembl Ha Verilog.

17. Metoabl MTOBBILICHUS OBICTPOACHCTBHUS U (HPOBBIX CHUCTEM.
PacnapannenuBanne u koHBeWepusanusa. JlOCTOMHCTBA W HEOOCTATKHU.
®dakTopbl, OrpaHUYUBAKOLINE OBICTPOEHCTBHUE.

18. brnokupyromue u HeOnmokumpyromue npucBoeHus B Verilog. Tlpasumia
MIPUCBOCHHUS CUTHaANOB. [IpuBecT mpumepsl.

19. Cpena TtectupoBanuss Ha Verilog. 3anmepxku. [‘eHepanus CHTHaJIOB
cuHxpoHu3auud. [Ipusectu npumep.

20. TUIUC. Tunst u apxutektypa. O0IacTi IPUMEHEHHS.

21. Cymmatopsl. [Ipuniuns! yBenudenus ObicTpoaeiicTBusi. CpaBHUTH pa3IUYHbIC
THUIIBI CYMMAaTOpPOB.

22. Ilpeacrasnenne npoOHBIX uncen. Yucna ¢ pukcupoBanHoM TouKoi. [IpuBecTn
IpPUMEP CIIOKEHUS YHCEJI C Pa3HBIMU 3HAKaMU ¢ (PUKCUPOBAHHOMN TOUKOM.

23. Ilpencranenue apoOHBIX uncen. Yucna ¢ miaBaronieit Toukoit. ®opmat IEEE
754. Yucna oguHapHOM U 1BOMHON TOYHOCTU. OKPYTICHUE YUCEI C TIIaBatoIen
TOYKOM.

24. ANTropuTMBI CIOXKEHHSI, YMHOXKEHUS U JISTICHUS YUCEl C TIABAOIIEH TOYKOM.

2. THIMTIOBOE INPAKTUYECKOE 3AJIAHUE

PeanuzoBaTh cXxembl ABYyXBXOAOBBIX Jornueckux nementos 1, NJIN u
uckmrouatoriee MJIN Ha 6ase sentuieit 2 U-HE (NAND). 3anucars Tabauiibl
VICTUHHOCTH.



