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PaGouas nporpaMmma JUCIUTUIMHBI pa3paboTaHa B COOTBETCTBUHU C:

- denepanbHbIi TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPT BBHICIIETO
oOpa3oBaHus - OakalaBpuar Mo HampaBiIeHUIO moAroToBku 27.03.04 — Ynpasnenue B
TEXHUYECKUX CUCTEMAX, YyTBEPKJACHHBIN MprKazoM MUHHUCTEpCTBA HAYKH U BBICIIETO
oOpazoBanusi Poccuiickoit ®enepanuun Ne 871 ot 31 wurwons 2020 roga,
3apeructpupoBanHbiii B Muntocte 26 aBrycrta 2020 roaa, per. Homep 59489 (nanee —
dI'0OC BO).

- y4eOHbIM IUIaHOM (OYHOM, 3a04HOM (QopM OOydeHHMs) MO HANPaBICHUIO
27.03.04 «YnpaBneHrue B TEXHUYECKUX CUCTEMAX).

Pabouast mporpamMmma AMCIHUIUIMHBI BKJIIOYAET B C€0sl OLICHOYHbIE MaTepHalbl
JUISL IPOBEACHUS TEKYILIETO KOHTPOJISL YCIEBAEMOCTH M MPOMEKYTOYHOM aTTecTaluu
no aucuumuiiHe (1.6 @DOHI OLEHOYHBIX CPEACTB [JIsi NPOBEACHUS TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH, NPOMEXYTOYHOM aTTECTAallMd II0 MTOraM OCBOCHHUS
JUCITUTLIIAHBI).

Astop ToryzoB Cepreii AnekcaHIpPOBHY, CTAPUINK MpenonaBaTedb Kadeapbl
UH()OPMAIIMOHHBIX TEXHOJOTUN U CUCTEM YNPABICHUS

(vkazamo OHO, yuenyro cmenens, yuernoe 36anue uiu O0IHCHOCHb)

[Iporpamma onobpena Ha 3acenanuu kadeapsl MHbGOpMaAITMOHHBIX TEXHOIOTHI
U cucteM yrpaniieHus (mpotokod Ne 9 ot 22.05.2026 1.).




1. IlepeyeHp NJIAHUPYEMBIX pe3yJbTATOB O0yYeHHs] N0 AUCUHHUILIMHE,
COOTHECEHHBIX € IMJUIAHMPYEMBIMH pe3yJIbTaTaAMH OCBOCHHUSI 00pa30BaTeIbHOM
nporpammbl (Llesin ocBOeHMS AU CHMIIJINHBI)

1.1. [Jensamu ocBOEHUS JUCUUIUIUHBI « BEIYMCIUTENbHBIE MAIIIMHBI, CUCTEMbI 1
CETU» SIBIIAIOTCA:

M3YUYCHHE TMPUHIMIIOB MOCTPOEHUSI U (DYHKIIMOHUPOBAHUS BBIUYMCIUTEIbHBIX
MallliH, B TOM YHCJI€ apXUTEKTYpP BBIYUCIUTEIBHBIX MAaIIWH, OOIIUX MPUHIIUIIOB
OpraHU3allud BEIYUCIUTEIBHBIX CUCTEM M CETEH, a TakKe 00 UCTOPHUM UX DBOJIOINUH,
BHYTPEHHEM YCTPOMCTBE U MpOorpaMMHOM oOecrieueHru. CTyIeHT JTOKEH MOTYyUUTh
3HaQHUA O  HOMEHKJAType U  KOMIUIGKCHPDOBAHMHM  OCHOBHBIX  MOJyJeH
BBIYMCIUTEIBHBIX cucTeM (fanee — BC), ux apXuTekType U apu@MeTHKO-JIOrMYeCKUX
OCHOBaX MPOEKTHUpOoBaHMs U (yHKIMOHHpoBaHUA. Jla€Tcsi 0030p COBpPEMEHHBIX
IPOLIECCOPOB, BHYTPEHHEW M BHEIIHEH TMaMsITH, YCTPOMCTB BBOJA/BBIBOJIA WU
XpaHeHust THPOPMAIINH, a TakKe paboTa MEKMAITMHHBIX UHTEP(EHCOB.

JUis AocTKeHUs IieNied JAUCIUIUIMHBI HEOOXOIUMO PEIIUTh CIIEIYIONTYIO
OCHOBHYI0 3a0auy — CHOPMHUPOBATH Yy OOYYAIONIUXCS TEOPETUYSCKUE 3HAHUS M
MPaKTUYECKHE HABBIKU, HEOOXOIUMBIE IS

- M3y4YEHHUsl CTPYKTYpbl U MPUHIHUMNOB (PyHKIHOHUpOBaHuA DBM (3HaHus 0
0a30BbIX KOMIIOHEHTAX BBIYMCIUTEIbHBIX MAIIUH — IIPOIIECCOPAX, MAMSITH, CUCTEMAX
BBO/Ia-BbIBOJIa U KOHTPOJIJIEPAX YCTPOUCTB. DTO MOMOTAET MOHUMATh BHYTPEHHIOIO
APXUTEKTYPY KOMIIBIOTEPOB M MEXaHU3MbI B3aUMOJICUCTBUS MEXKIYy amnmapaTypoul u
IPOrpaMMHBIM 00ECTICUEHHUEM.

- TIOHUMAaHHMS apXUTEKTYpPbl COBPEMEHHBIX BBIUUCIUTEIBbHBIX MAIIIWH,
W3yUYCHUE apXUTEKTyp pa3nuuHbix TUIOB ARM, RISC-V, Bkitouas opraHu3aluio
CUCTEMBI KOMaH]I, pETUCTPOB U CIIOCOOOB aJipecaluu.

- OCBOGHHUSA WHTEP(PEHCOB M MPOTOKOJIOB MEpeaaud JaHHBIX U TOHMMaHHE
0COOEHHOCTEH pabOThl COOTBETCTBYIOIIMX MTPOTOKOJIOB 0OOMeHa HH(OpMAaITUEH.

- (hopmupoBaHUS HABBIKOB JUATHOCTUKH U YCTPAHEHHS HEUCTIPABHOCTEH.

- pa3BUTHS TPAKTUYECKHX HABBIKOB HACTPOWKM H KOH(PUTYPUPOBAHUS
000pynOBaHUSL.

- 03HAKOMJIEHUS C MEPCIEKTUBHBIMU TEXHOJIOTUSIMU U TEHJCHUIUSIMU Pa3BUTHS
OTpaciu.

1.2.  Ob6mnactu  mpodecCHOHAIbHOW  AesTeabHOCTH  H(Wwin)  chepbl
npoeCcCHOHATBLHON  ACATEIBHOCTH, B  KOTOPBIX  BBITYCKHHUKH, OCBOMWBIIIHE
IPOrpaMMy, MOTYT OCYIIECTBIIATh TPO(PECCHOHATBLHYIO ACATEIHBHOCTD:

40 Cre03Hbie 8U0bL NPOGDECCUOHATLHOU 0esAMelbHOCMU 8 NPOMBIULIEHHOCTU (8
chepax: obecneuenuss @vinycka (NOCMABKU) NPOOYKYUU, COOMEEMCMBYIouell
mpebo8aHusM  HOPMAMUBHBLIX — OOKYMEHMO8 U MEeXHUYECKUX  YCI08ULL,
MempoocU4ecKkoe0 obecneyenus: pazpabomxu, HNpou3eo00Cmed, UCNbIMAHUL U
IKCHIyamayuu npoOyKyuu, Uccied08aHus, paspabomku u IKCHAYamayuy cpeocms u
cucmem asmomMamuzayuu U YNpaeieHus pasiuyHo20 HA3ZHAYEHUs; NOGbIULeHUs
apgpexmuenocmu  npouszsoocmea  NPOOYKYuu €  ONMUMATbHLIMU — MEXHUKO-
IKOHOMUYECKUMU NOKA3AMENAMU NYymeM HPUMEHEHUs CPeOCms a8moMamu3ayuu u
Mexanuzayuu).



1.3. K OCHOBHBIM 3aJa4aM H3YUYCHHUA AHCHUIIIIMHBI OTHOCHUTCA IIOATOTOBKA

oOydJaronuxcst K

BBIITOJIHCHHUIO

podeCCHOHAIBHBIMY CTaHAAPTAMMU:

TPYAOBBIX

GyHKIUA B  COOTBETCTBHHM  C

Ko n nanmenosanue
poheCCHOHATHLHOTO
cTaHaapTa

O06001IeHHBIC TPYIOBBIC (YHKIINU

TpynoBsle GyHKIIH

KOO HanMCHOBaHHUE

YpOBEHb
(TTorypOBEHB)
KBATH(DHUKAITIT

YPOBEHb

HaWMEHOBaHUE
KBanuUKaIum

KOJ

40.057 Cnenuanuct
o
aBTOMAaTHU3HPOBAaHH
BIM CHCTEMAaM
YIPaBICHUS
MaIIUHOCTPOUTEIIbH
BIM TIPEINPUATHEM

Bson B
IEUCTBUE

[InanupoBanue
MpeIBapUTEIbHBIX
HUCIIBITAaHUH 1
OITBITHOM

JKCIITyaTalnu 5
ACYII

B/02.5

ACVYII

5 Texuuueckoe
obciyXKBaHHE
ACVYII

B/03.5

PazpaboTtka

6 OnpeneneHue C/01.6 6

ACVYII

1enecooopa3HoCcT!
aBTOMaTH3aIHN
MPOIIECCOB
YIOpaBJICHUS B
OpraHu3aIHH

ACYII

PaspaboTka
UHPOPMAITUOHHOTO
obecrieueHus
ACVYII

C/02.6 6

Pa3paboTka
3a/laHul Ha

6 MIPOEKTHPOBAHUE
OPHUTHHAIIBHBIX

C/03.6 6

KOMITOHEHTOB
ACVII

Kountpons BBOga B
6 IEUCTBHUE U

JKCIUTyaTalul
ACVII

C/04.6 6

1.4. Komnerenuun oOywaromierocs, opMuUpyeMble B pe3yJbTaTe€ OCBOCHHS

JCHUIIIINHEI
HanmMmeHnoBanue Kox m HammeHnoBanmne Kox n HammeHnoBanmne Ilepeyenn
KaTeropumn KOMIIeTeHI Uil HHIMKATOPa IUIAHMPYeMbIX
(rpynmsi) AOCTHIKEHUSA pe3yibTaToB
KOMIIeTEeHI Uil KOMIIeTeHIIUN o0y4eHHUsI
OIIK-7. Crnocoben | OIIK-7.1 3HaeT cucTeMsbl | Ha ypogHe 3HAHUL.
IPOU3BOJIUTH aBTOMAaTU3UPOBAHHOTO COBPEMEHHOE
HEOOXO/IMMbIE pacueThl | MPOEKTUPOBAHMSL. COCTOSIHUE U
otnensHbIXx  OmokoB u | OIIK-7.2 VYmMeer | npobiemMbl pa3BUTHS
YCTPOMCTB CHUCTEM | IPUMEHATh  HNPUHIMIBI | BBIYUCIUTEIbHBIX
KOHTPOJIA, IPOEKTUPOBAHMUS KOMILIEKCOB;
Vcnonb3oBaHue | aBTOMaTH3aLMH U | OTHCNBHBIX  OJOKOB M | COBPEMEHHYIO
npoeCCHOHATIBHBIX | YIPABJICHHUS, BBIOMPATh | YCTPOMCTB CUCTEM | anmnapaTHylo




HaBBIKOB Ha OCHOBE | CTaHJAPTHBIE CPEACTBA | KOHTPOJI, wiathopmy
COBPEMEHHBIX aBTOMATHKH, aBTOMaTH3aluu U | IEPCOHAIBHBIX
TEXHOJIOTH U3MEPUTEITbHOM U | yIpaBlIeHUs; TPOBOJUTH | KOMIIBIOTEPOB;
BBIYUCIIUTENbHON OLIEHOYHBIE pacuéThl | Ha yposHe yMeHuli.
TEXHUKU IpU | XapaKTEPUCTHK paboTarthb C
IPOEKTUPOBAHUY U3MEPUTEIIBHBIX U | IaKeTaMu
CHCTEM aBTOMAaTHM3allU{ | BHIYMCIUTEIBHOM MPUKIIAIHBIX
U yIpaBJIeHUA TEXHUKHU. IporpaMM B
OIIK-7.3 Bnageer | coBpeMeHHBIX
HaBBbIKAMU BBIUUCIIUTENIbHBIX
IPOCKTHUPOBAHUS KOMILJIEKCaX;
OTJEJIbHBIX cUCTEM | paboTaTh ¢
aBTOMaTH3aluU U | QYHKUIUAMU U
yIIPaBJICHHUS. si3pikamu OC
HU3KOTO U BBICOKOTO
YPOBHSI;
paboTarthb C
nepudepuiiHbIMU
YCTPOMCTBAMU Ha
BCEX YPOBHSIX;
HA YPOBHEe HABbIKOS.
3HAaHUSIMH
ocobeHHoCTeH
(bYHKIIMOHUPOBAHUS
U IPOrPaMMHOT0
yIpaBICHUS
JIOTIOJTHUTEIBHBIX
MOJYyJIeH
BBIYUCIIUTENILHON
CUCTEMBI
OIIK-9. Crnocoben | OINIK-9.1. 3HAET | Ha YposHe 3HAHUIL:
BBINOJIHATh OCHOBHBIE ~ METO/bl U | COBPEMEHHOE
[MocTaHOBKA U 9KCIEPUMEHTHI o | cpeacTsa MIPOBE/ICHUS | COCTOSIHUE U
TIPOBEICHHE 3aJJaHHBIM ~METOJMKAaM | SKCIIEPUMEHTAIBHBIX poOJIeMBbI pa3BUTHS
SKCIIEPHMEHTA u o0OpabarbIBaTh | MCCIIEIOBAHUU. BBIYUCIIUTEIIBHBIX
pe3yJIbTaThl ¢ | OIIK-9.2 YMeeT | KOMILJIEKCOB;
NpUMEHEHHUEM BBIOMpPATh  CHOCOOBI U | COBPEMEHHYIO
COBPEMEHHBIX CpeICTBa W3MEPEHUH W | almapaTHYIo
UH(POPMALIMOHHBIX POBOJUT iatopmy
TEXHOJIOTH U | DKCTIEpUMEHTAIbHBIC NePCOHATBHBIX
TEXHUYECKUX CPEJICTB UCCIIEIOBAHMS KOMITbIOTEPOB;
OIIK-9.3. Bnaneer | na ypoene ymenuii:
HaBbIKAMU O00pabOTKU H | paboTath C
NpeCTaBICHHUS aKeTaMu
HOJTyYEeHHBIX MPUKIIAIHBIX
IKCIIEPUMEHTATBHBIX poTpaMM B
JTAHHBIX. COBPEMEHHBIX
BBIYUCITUTEIEHBIX
KOMILJIEKCaX;
paboTath ¢

GYHKIUSAMY 1
s3pikamu OC




HU3KOTO U BBICOKOTO
YPOBHS;

paboTtats ¢
nepudepuiHEIMU
YCTPOMCTBAMU Ha
BCEX YPOBHSX;

HA YPOBHEe HABBIKOS.
3HaHUSAMU
0CcOOCeHHOCTEM

(G YHKIITMOHUPOBAHUS
u MPOrPaMMHOTO
yIpaBieHUs
JIOTIOTHUTEITHHBIX
MOJTyJiei
BBIUMCITUTEIIBHON
CUCTEMBI

2. Mecto mucuuimiiuebl B cTpykrype OITOIT

HNucuumnuna b1.JI(M).b.26 «BbpluuciauTenabHble MalllMHbI, CUCTEMbl U CETH»
peanu3yeTcss B paMmkax obOsi3aTrenpHOM dacth broka 1 «Jlucrummmabl (MOIYIIs)»
porpamMmsel OakajiaBpuara.

JucuumirHa npenojgaeTcss 00yvaromuMes 1o o4yHoi popme oOydeHus — B 4-M
ceMecTpe, 1o 3a04HOol opme — B 6-M cemecTpe.

HucuuruiiHa —«BblUKMCIUTENbHBIE MAIMHBL, CHUCTEMBl M CETW»  SIBISIETCA
¢unanpHbIM 3TanioM ¢opmupoBanus kommnereHuit OIIK-7, OIIK-9 B mpouecce
ocoenus OITOII.

Huctumuiraa «BerauciutenbHble MalluHbl, CUCTEMBI U CETH» OCHOBBIBACTCS
Ha 3HAHMSX, YMEHHUSX U HaBBIKAX, MPUOOPETEHHBIX MPU H3YyUYEHUU JUCLUIUINH:
KOMIIbIOTEpHAsE Tpaduka MpU NPOESKTUPOBAHUM, KOMIIBIOTEPHOE MOJECIUPOBAHHE
IIPOLIECCOB ANEKTPOIHEPTETHKHU.

dopMoil MPOMEKYTOUHOM aTTECTAIMU 3HAHUNM 00y4aeMBbIX MO OYHOU (opme
oOyueHusi SBISETCS PK3aMEH B 4-M cemecTpe, MO 3a04HOM (opme SK3aMeH B 6-M
CeMeCTpe.

3. O0beM TUCHUILIHHBI
ouHas (hpopMa OOyUICHMUS:

Bua yueOHo# padoThl 110 JUCHMILIHHE Bcero B 3.e. 1 yacax Cemectp 4
B yacax

Obmast TpY10EMKOCTL IHCHHTITHHBI 6 3.e. -180 ak.4yac 180 ax.uac
Konmaxmnasn paboma — Ayoumopnuvie 3anamus 73 73
Jlexyuu 36 36
Jlabopamopnuvle 3ansmus 18 18
Cemunapnl, npakmudeckue 3ausimus 18 18
Koncynemauus 1 1
Camocmosmenvnas paboma 69 69
KypcoBas padora (KypcoBOiM IPOEKT) 2 2
Buj npome:kyTo4HOH aTTecTauuu Dk3aMeH-36 4acoB Dk3aMeH-36 4acoB




3a04yHas opMa 0OyUICHUS:

Buj yueOHoii paGoThl M0 AUCHUIINHE Bcero B 3.e. m yacax Cemectp 8
B yacax

Obmast TPy10EMKOCTD IHCIHILTHHDI 6 3.e. -180 ak.uac 180 ak.uac
Konmaxmuasn paboma — Ayoumopnuvie 3anamus 19 19
Jlexuuu 6 6
Jlabopamopnvle 3ansamusi 6 6
Cemunapwl, npaxmudeckue 3aHsamus 6 6
Koncynemauus 1 1
Camocmosmenvhas paboma 150 150
KypcoBas padora (KypcoBOii IPOEKT) 2 2
Bujt npomeskyTo4HOM aTTecTALNH DKx3aMeH-9 JacoB DK3aMeH- 9 4acoB

4. Cogepxanne JTUCHMILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3aeiam)
AUCUMILIMHBI C YKa3aHHeM HMX 00beMOB (B aKaJeMHYeCKHX 4Yacax) M BH/IOB

Y4eOHBbIX 3aHATHH
4.1. YueOHO-TEeMATHYECKNH IJIAH
Ounas ¢hopma 00ydICHHS

TpynoemkocTh B yacax

Kon
HHIAKATOpA

KonrtaktHas pabora —

HanmenoBanue TeM (pa3jiesion) AyuropHas pa6ora

CaMOCTO

JUCIUIIINHBI

JICKIIUH

11a00paTopH
BIC 3aHSITHS

CEMHHAphbI U
MMPAKTUYCCKU

sTeIbHA
g pabora

TOCTYDKEHUN

KOMIICTCHIIU

€ 3aHATHA

Tema 1. OcHOBHBIE NOHATHA U
onpeeseHus

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 2. CoBpeMeHHbIE
MPOLIECCOPHBIC APXUTEKTYPBI

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 3. Apxurekrypa
BBIYHMCIUTENbHBIX MAIIUH U
BBIYHMCIIUTENIBHBIX CUCTEM 4

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 4. MUKpOKOHTpPOJIIEPHI
AVR

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 5. bazoBsie ynemenTsl DBM

OIIK-7.1
OIIK-7.2
5 OIIK-7.3
OIIK-9.1
OIIK-9.2




OIIK-9.3

Tema 6. S3bIKH oTMCcaHUA
amnmapaTypbl

10

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 7. 3anmoMuHAaIONINE
YCTpOICTBA

10

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tewma 8. Opranuzanus vH

10

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 9. CucreMsl BBOZ1a/BBIBOIA

10

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Koncynpranuun

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

KypcoBast  pabora

MTPOCKT)

(xypcoBoii

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Kontpoinb (3x3ameH)

36

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

HUTOIo

73

69

3aouHas opma oOydeHHUs

HaumenoBaHue TeM (pa3aesioB)
AUCUHMILINHBI

TpyaoeMKoCTh B yacax

KonTakTHas pabora —
AynuTtopHas pabora

JIEKIIAH

1ab0paTopH
BIC 3aHATHUSI

CEeMUHAPHI U
MIPaKTHYECKU
€ 3aHATHSA

CaMoCTO
SITeNTbHA
s pabota

Kon
WHJHUKaTOpa
JIOCTH KECHHUH

KOMIICTCHITUH

Tema 1. OCHOBHBIE TOHATHA U
omnpeeIcHUs

10

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2




OIIK-9.3

Tewma 2. CoBpeMeHHbBIE
MIPOIIECCOPHBIE APXUTEKTYPHI

10

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 3. ApxuTekTtypa
BbIYUCIIMTCIIbHBIX MAIlIMH U
BBIYUCIINTCIIBHBIX CUCTEM

10

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 4. MUKPOKOHTPOJIIIEPHI
AVR

24

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 5. bazoBsle snemenTsl DOBM

10

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 6. S3bIKH oMcaHusg
amnmapaTypbl

10

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 7. 3anoMuHAIOINAE
yCTpOMCTBa

14

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tewma 8. Opranuzanus vH

15

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 9. CucreMsl BBOZ1a/BBIBOIA

15

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Koncynpranuu

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

KypcoBas  pabora  (KypcoBou
MIPOCKT)

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2




OIIK-9.3

OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

KoHnTpons (3x3ameHn) 9

UTOIro 19 150

4.2. Conep:kanue JUCUUIINHbBI

Tema 1. OcHOBHBIE IOHATHS M ONPeEAEJICHUS

[ToHATHS BBIYMCIUTENbHASA MAIlMHA W BBIYMCIHUTENbHAS CHCTEMA. Y POBHU
NEeTaau3aluyd  BBIYMCIUTENBHBIX MAIIMH. OJTalbl pPAa3BUTHUS  BBIYUCIUTEIBLHON
TexHuKU. KoHuenuus MamuHbl C XpaHMMOW B NaMmsATH mnporpammou. Kpurepuun
3¢ (PEKTUBHOCTH BBIYUCIUTENBHBIX MaliMH. @DaKTOpbl, OMPEEISIONUe Pa3BUTHE
APXUTEKTYPhI BBIUUCIUTEIbHBIX CUCTEM

Tema 2. CoBpeMeHHbIE IPOLIECCOPHBIE APXUTEKTYPbI

[Ipoueccopnas apxurektypa. Apxurektypa CISC. Apxwurektypa RISC.
Cynepckansprocts. VLIW-IIponeccopsr.

Tema 3. ApxurekTypa BbIYMCJINTEIbLHBIX MAIIMH U BbIYMCIUTEIbHBIX
CHCTEM

IIpuncToHCcKass W rapBapickas apxXuTeKTypbl. [loHSTHE CEMaHTHYECKOrO
paspbeiBa. KoHrenius MHOTOypoOBHEBOM pabOTHI BEIYMCIUTENBHBIX cucTeM. He don
HeitmanoBckas apxutektypa. CTekoBasi apXHUTEKTypa, KaHOHMYECKas CTEKOBas
mamunHa. Kinaccudukaius napamiebHbIX BBIYUCIUTEIbHBIX CUCTEM.

Tema 4. MukpoxonTposiepsl AVR

Kparkas  wuctopuss  mukpokoHtpoiiepoB  AVR. Cucrema  KomaHp
MukpokoHTposiepoB AVR. CemelictBa u Bepcun MUKpoKoHTposuiepoB AVR. Uto
takoe Apnayuno? Cpenma pa3pabotku Arduino. AnmapaTHas dYacTh TMIAT(HOPMBI
Arduino. Bepcum mmardopmbr  Arduino. Ilmater  pacmmpenumst  Arduino.
XapakTepucTUKUA MaKeTHbIX Tiat Arduino.

Tema 5. ba3osble 31emenTsl IBM

Jlornueckne snemeHTHl. Tpurrepsl.

Tema 6. SI3bIKH OnUCaAHUA anapaTypbl

3auem HyxHbl HDL? MWHrerpanpHasg cxema CHEUUAIbHOrO HA3HAYCHHS.
[IporpamMmmupyemasi Mojab30BaTEIEM BEHTWIbHAs MaTpuiia. OCHOBHBIE KOHLEHIUU
HDL. Ilpoucxoxnaenue s3pikoB VHDL u SystemVerilog. Cumymnsuust u Cunres.
butoBsie onepatopsl. OnepaTopbl COKpaIICHUS.

Tema 7. 3anomuHawmue ycTpoucTaa

TpebGoBanusa k mamMaTu kKommbioTepa. Mepapxus 3amoOMHUHAIONUX YCTPOMCTB.
Peructper mpomeccopa. OcHoBHas mamsatb (SRAM um DRAM). Kem-nmamsTs.
ITocrosinnas namsath. BHemnsiss namsate. HakonuTenb Ha XKECTKMX MAarHMTHBIX
nuckax. Hakonurenps Ha ONTHUYECKUX AUCKax. TBEPAOTENbHBIA HakonuTenb. Dneni-
NaMSITh.

Tema 8. Opranuszauusi LIKH
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DBoJIIOIUA CUCTEM coeuHeHuil. [1lapaMeTpsl, XapakTepusyronue muHy. Tumbl
IIMH: [IMHBI «IPOIECCOP-TIaMATh», IMUHBI BBOJIa/BHIBOJIA, CHUCTEMHBIC IIUHBI.
Uepapxus mmH. ApOutpaxk mmH. Cxemsl apOutpaxka. [IpoTokon mIuHEL
CrangapTu3anus MIvH.

Tema 9. CucTeMbI BBO1a/BBIBOA

Mecto cucTemMbl BBOJIa/BBIBOJA B APXUTEKTYpPE BBIYMCIUTEIHLHOW MAaIIUHBI.
AJlpecHOe MPOCTPAHCTBO CUCTEMBbI BBOJA/BbiBojA. Ilepudepuiinbie ycTpoiicTBa.
OyHKIMKM MOyl BBoAa/BbIBoJA. CTpyKTypa MOAIYJsl BBOJAA/BbIBOAA. MeETObI
yIpaBJIeHUs] BBOJOM/BBIBOJIOM.

5. YueOHO-MeTOaM4YeCcKOe oO0ecledeHHE CaAMOCTOSITEJIbHOW  PadoThI
CTY/IEHTOB

CamocrosiTenbHass paboTa TPOBOJAUTCS C IENbIO: CHUCTEeMaTH3allud |
3aKPEIUICHHs] TIOJIYYEHHBIX TEOPETUYECKUX 3HAaHWUW W NPAKTUYECKUX YMEHHH
oOyyaromuxcsi; yriyOJIeHuss M pacUIMpeHUsT TEOPETUUYECKMX 3HAHUM CTYJEHTOB;
(dopMupoBaHUs YMEHHI HCIONb30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIMIO, YUEOHYIO U CHELHUAIBHYIO JIUTEPATYpPy; Pa3BUTHUS MO3HABATEIbHBIX
CHOCOOHOCTEM W AaKTHMBHOCTH  OOyYarOUIMXCsS: TBOPYECKOW  MHUIMATHUBBI,
CaMOCTOATENIbHOCTH,  OTBETCTBEHHOCTH,  OpPraHU30BAaHHOCTH;  (OPMHUPOBAHUE
CaMOCTOSATEIbHOCTH MBIILJIEHUS, CIIOCOOHOCTEM K CaMOpPAa3BUTHIO,
COBEPILEHCTBOBAHUIO M CAaMOOpraHu3anuu; (OpMHUpPOBaHUSA MPOPECCHOHATBHBIX
KOMITETEHLIUI; PA3BUTHIO UCCIIEA0BATENbCKUX YMEHUN CTYI€HTOB.

@opMbI U BHUJIBI CAMOCTOSITENILHOW pabOThl CTYJEHTOB: YTEHUE OCHOBHOM M
JOTIOJTHUTENBHOW JIUTEpaTypbl — CaMOCTOATENbHOE HW3YYEHHE Marepuaia 1o
PEKOMEHTyeMbIM JIUTEPATyPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KAaTalOTroM,
CaMOCTOATENbHBIN MOA00pP HEOOXOAUMOW JUTEepaTyphl; padoTa €O CIOBapeM,
CIPaBOYHMKOM; TMOMCK HeoOxonumoil uHpopmauumum B cetd MHTepHer;
KOHCIIEKTUPOBAaHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTABJICHHE
AHHOTALIMI K MMPOYNUTAHHBIM JUTEPATYPHBIM HUCTOYHUKAM; COCTABIECHUE PELEH3UN U
OT3bIBOB Ha IMPOYMTAHHBII MaTepual; COCTaBIEHUE 0030pa MyOJMKALMl MO0 TEME;
cocraBneHue Oubmuorpaduu (Obubnmorpaduyeckoil KapTOTEKH); MOATOTOBKA K
paznuyHbIM (popMaM TeKylled M MPOMEXYTOUHOW arrecTtauuu (K TECTUPOBAHMIO,
KypcoBOM paboTe, »5K3aMEHY); CaMOCTOSITEJIbHOE BBIMOJHEHUE TPAKTUUECKUX
3a/laHUi PENPOYKTUBHOIO TUIA (OTBETHI HA BOIIPOCHI, 3a7a4H, TECTHI).

TexHonorust opraHu3alKKi CaMOCTOSTENBHOM PaO0ThI 00YYaIOIIMXCS BKIIOYAET
UCIIOJIb30BaHUE HH(POPMAIMOHHBIX U  MaTepPUATbHO-TEXHUYECKHX  PECypCcoB
00pa30BaTENBLHOTO YUPEKIACHUS: OUOIMOTEKY C YMTAJIBHBIM 3aJI0M, KOMIIbIOTEPHBIE
KJIACChl C BO3MOXHOCTBIO paboThl B MHTepHer; ayautopum (KJiacchl) IS
KOHCYJIbTAllUOHHOMW JIEATEIbHOCTH.

[lepen BbIMOTHEHUEM OOYYAIONIUMUCS BHEAYJUTOPHON CaMOCTOATEIbHOMN
paboThl MpernojaBaTesib MPOBOJUT KOHCYJIBTHPOBAHHE IO BBHINOJHEHHUIO 3aJaHMUs,
KOTOpPBI BKJIIOYaeT Leldb 33JaHus, €ro CoJEpKaHWs, CpPOKH BBIIIOJIHEHMUS,
OpPUEHTHPOBOUYHBIM 00BEM pabOThI, OCHOBHBIE TPEOOBaHMS K pe3ylibTaTaM padOThI,
KpUTEpUU OLEHKH. Bo BpeMsi BBIMOJHEHUS OOYYaIOUUMUCS BHEAYIUTOPHOU
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CaMOCTOATENbHON PabOThI U MPU HEOOXOJUMOCTH MPETOIaBaATEeNh MOKET MPOBOIUTH
VH/IMBU1yaJIbHBIE U TPYIIIOBBIE KOHCYJIbTALINH.

KonTpons  caMmocTosiTenbHOW  pabOThI  CTYJAEHTOB  NpEIyCMaTPHUBAECT:
COOTHECEHHUE COCP>KaHUS KOHTPOJIS C IEISIMU 00ydeHUS; 00bEKTUBHOCTH KOHTPOJIS;
BAJIUJTHOCTh KOHTPOJISI (COOTBETCTBHE MPEABSABISIEMBIX 3aJlaHUl  TOMY, 4YTO

Opeanonaraerca MpoBEpHUTH); AU (PEepeHInanno  KOHTPOIbHO-U3MEPHUTEIbHBIX
MaTEepUAIOB.
@opMbI  KOHTPOJSI CaMOCTOATENbHON paldoThl: MPOCMOTP U MpOBEpKa

BBINIOJIHEHUS ~ CaMOCTOATENbHOM  paboThl  MpemnojiaBaTesieM;  OpraHu3alus
CaMOMPOBEPKH, B3aUMONPOBEPKU BBHINIOJIHEHHOIO 3aJlaHus B TpyIIe; o0CyXIeHUE
pE3yJIbTaTOB BBIIIOJHEHHOW PaOOTHl HAa 3aHATUH; IPOBEJEHUE MUCbMEHHOTO ONpOCa;

IMPOBCACHUC YCTHOI'O OIIpOCa,

OopraHu3anuAa W IIPOBCACHHC HWHIAHNBHAYAJIBHOI'O

CO6€C€I[OB&HI/ISI; opraHu3anu:a 1 IIpOBCACHHUC CO6€C€,IIOBaHI/IH C r‘pynnoﬁ.

IlepeyeHb BONPOCOB, 0OTBOAUMBIX HA CAMOCTOSITEIbHOE OCBOEHHUE
AMCIHUIIMHBI, GOPMBbI BHEAYAMTOPHOI CAMOCTOSITEIbHON PadoThI

MTOBBIIIEHHS IPOU3BOIUTEIBHOCTH MPOLECCOPA U
yMEeHbLIeHUs YHepronoTpedneHus? OObACHUTE CYTh
METOJOB CYNEPCKAIIPHOCTH U KOHBEHEPU3ALIUH.

3. IToueMy cOBpeMEHHBIE MPOLIECCOPHI UCTIOIB3YIOT
pasIuyHbIe YPOBHU Kenl-namsatu? Onumure padboTty
L1-, L2- u L3-kemrei.

4. Yem otnuyarotcs apxutektypbl RISC u CISC?
Ha3zoBute n3BecTHBIE peanu3anun 00eux
aApXUTEKTYP.

5. Pacckaxure 0 XapakTepUCTUKAX COBPEMEHHBIX
rpaduaeckux nporeccopos (GPU): mouemy GPU
3HAYUTENBHO 3((HEeKTUBHEE OOBIUHBIX LIEHTPATbHBIX
MPOLIECCOPOB B HEKOTOPBIX TUIIAX BBIYMCICHUIN?

HanmenoBanue IlepeyeHsb BONPOCOB, 0OTBOAMMBIX HA ®opmMbl BHEAYTUTOPHOM
TeM (pa3aesioB) CaMOCTOSITEeJIbHOE OCBOEHHE CaMOCTOSITEIbHO
AUCHMILINHBI padoThI
Tema 1. OcHOBHBIE 1. TlomsTuss  BbIUMCIUTENbHas  MamuHa U | Pabora ¢ KOHCIEKTOM
MOHSATHUS U BBIYUCIIUTEINIbHAS CUCTEMA. JIEKIIHH, y4eOHOI,
onpeaeeHus 2. Iloxonenust OBM. METOINYECKON u
3. Kpurepun 5>(pGEKTUBHOCTH BBIUYMUCIUTEIBHBIX | JOMOIHUTEILHON
MAIIIHH. JINTEPATYPOH.
4. daxTopsl, OIPEACIIAIOIINE paszsutue | [logroroska k ananusy
APXUTEKTYpPbI BBIUACIUTEIBHBIX CUCTEM KOHKPETHOW CHUTYyalUH.
5. TexHonoruu, MpUMEHSIEMBbI € Tpu TpousBoAcTBe | KypcoBas padora.
MHUKPOITPOLIECCOPOB. OK3aMeH.
Tewma 2. 1. Yto nmpeacTaBisitoT co00M MHOTOITPOIIECCOPHAst PaGora ¢ KoHCHIEKTOM
CoBpemMeHHbIE APXUTEKTYPa U MYJIbTUIPOLIECCOPHOCTD? JICKIUH, y4eOHOH,
MPOLIECCOPHBIE [lepeuncinute OCHOBHBIE MPUHIIUIIBI TOCTPOEHUS METOANYECKOU u
ApPXUTEKTYPBI MHOTOSJIEPHBIX ITPOLIECCOPOB. JOTIOJTHUTEIBHOU
2. Kakue TeXHOJIOTMHY UCTIONB3YIOTCS IS JINTEPATYPOH.

[ToaroroBka k aHanuzy
KOHKPETHOU CUTYyalUU.
Kypconas pabora.
DK3aMeH.

Tema 3. ApxutexTypa|
BBIUHCIUTENbHBIX

MallllH "

1. Kakue KII04eBBIE JJIEMEHTHI BXOISIT B COCTaB
Kiaccuueckoi (GoH-HeltMaHOBCKOW apXUTEKTYphI?
JlaliTe OSICHEHMS 10 KaXKJIOMY DJIEMEHTY.

Pabora ¢ xoHCHEKTOM
JIEKIUH, y4eOHOH,
METOINYECKON "
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BBIYMCIIUTCIBHBIX
CHCTEM

2. UYrto o3HauYaeT TEPMUH  «TapBapjcKas
APXUTEKTYPa» U B UEM 3aKITIOYAIOTCA €€ OTINYUS OT
¢don-HelimanoBckoit moaenu?

3. O603HaUbTE MPUHIMUIHAIBHBIC PA3TUYUS MEKITY
CUMMETPUIHBIMU MHOT'OIIPOIIECCOPHBIMU
cuctemamu (SMP) u acummerpuunabiMu (AMP).

4. TlpuBenure KiIaccU(PUKAIMIO KOMITBIOTEPHBIX
ceTeil coriacHo MacumTaly OXBaTa TEPPUTOPUU U
HazHauenntio (PAN, LAN, MAN, WAN). Kparko
OXapakTepU3ynTe Kaxaylo KaTeropuio.

5. Packpoiite  CyIIHOCTb  TEpMHUHA
BeruncieHus»  («grid computing»). B
o0nacTaxX 4Yame BCEro MPUMEHSETCS
TEXHOJIOTHS?

«Tpua-
KaKuX
JTaHHas

JOTIOJIHUTEIBHOM
JIUTEPATYPOH.
ITogroroBka k aHanu3sy
KOHKPETHOW CUTYaIUH.
Kypcosas pabora.
OK3aMeH.

Tewma 4.
MHUKPOKOHTPOJIEPHI
AVR

1. Yto Takoe mukpokontposiep AVR u kem Obuia
pa3paboTaHa 3Ta cepusi MUKPOKOHTPOJUIEPOB?

2. Kakoii Habop MHCTPYKIHi (apXUTEKTypa Habopa
KOMAaHJI) UCIOJIb3YETCSI B MUKPOKOHTpPOJIIEpax
AVR? Yem oH xapakTepusyercs?

3. IlepeuncinnTe OCHOBHBIE CEMEICTBA
MUKpOKOHTpoJuiepoB AVR 1 Ha3oBuTe
MpECTaBUTENEH KaXKI0Ir0 CEMENCTRA.

PaGora ¢ KOHCHEKTOM
JIEKIIUH, y4eOHOH,
METOINYECKOM u
JOIIOJTHUTEIEHOU
JINTEPATYPOH.
[ToaroroBka k aHanuzy
KOHKPETHOU CUTYyalUU.
Kypcogas pabora.

4. Kakue BHEIIHUE IPEPBIBAHUS [TOAIEPKUBAET DK3aMeH.
MuKpokoHTposuiep ATmega328P u kakoBa
nporierypa ux oopadboTku?
5. OnuuuTe BCTPOCHHBIE MOYJIH
TaiiMepoB/CUeTYNKOB MUKpOKOHTpoiiepa AVR. Jlns
Yero OHU MPUMEHSIOTCS U KaKhe PeXUMbI pabOThI
MOJICPYKUBAIOTCS?
Tema 5. bazoBbie 1. Yto Ha3pIBaeTCSI MHUKPOMPOIECCOPOM M KakoBo | PaGora ¢ KOHCHEKTOM
aneMeHTE DBM €ro OCHOBHOE IpeJHa3HaueHue B coctae JBM? JIEKITUH, y4eOHOIH,
2. Kakue cymecTByrOT BH/IbI TAMSTH B KOMIIBIOTEPE | METOAUYECKOM u
U B YEM COCTOAT UX OCHOBHBIE Pa3Iuyusi? JOTIOJTHUTEIHHOU
3. JIns dgero mpeaHa3HaYeHBI TOPTHI BBOJIa/BBIBOJIA U | JINTEPATYPOH.

KaKUMH XapaKTepUCTUKaMU OHU 0071a1ar0T?

4. Yto noHMMaeTcs MOJ IIMHHOW OpraHu3anuen
KOMITBIOTEpA U KaKOE 3HAYCHHE MMEET CHCTeMa IUH
B 00111€e# cTpyKType DBM?

5. Kak ycrpoensl 6a3oBasi JIorTWKa M apu(pMETHKO-
noruyeckoe yctporctBo (AJIY) B udpoBbIX cxemax
Y KaKHe OTNepallii BBIMOIHSIIOT IaHHBIC YJIEMEHTHI?

ITogroroBka k aHanu3sy
KOHKPETHOW CUTYAIIUH.
Kypcogas pabora.
DK3aMeH.

Tema 6. SI3p1KHN
OIUCAHUS
armapaTypbl

I. Yro Takoe S3bIKM OIKCAHUS anmapaTypbl
(Hardware Description Languages, HDL) u ans uero
OHU HYXHBI?

2. Kakme nBa Haumboiee TNOMYISAPHBIX S3bIKA
ONMCAHMS anmapaTypbl HCIOJIb3YIOTCS ceroaus? Yro
OOIIIEro ¥ B YeM pa3HHIIAa MEXIY dTUMU SI3bIKAMU?

3. B 4emM cOCTOUT OT/IMYME MOBEAECHYECKOTO YPOBHS
OIHMCAHUs annaparypbl OT CTPYKTYPHOTO YPOBHs?

4. TIlpuBemure TIpUMEp MPOCTOrO MHUGPPOBOTO
areMeHTa (HanpuMmep, Tpurrep D-tumna) Ha oJHOM U3
S3BIKOB OTMCAHMS alllapaTypshl.

PaGora ¢ KoHCHEKTOM
JEKLUH, y4eOHOii,
METOINYECKON U
JOTIOJTHUTETBHON
JIUTEPATYpPOH.
ITogroroBka k aHanu3sy
KOHKPETHOW CUTYAIIUH.
Kypcogast pabora.
DK3aMeH.
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5. UeM OTIIMYAOTCS CHUMBOJIBHBIE CHUMYJIALIMU OT
BpeMeHHbIX (timed simulation) mnpu mnpoBepke
MOJIeJICH, HANMCAaHHBIX Ha S3bIKaX OMNHCAHUS
anmaparypsl?

Tema 7.
3anmoMuHaromne
YCTpOHCTBA

1. Yro Takoe omneparuBHas namsatb (O3Y) u kakue
CYILIECTBYIOT €€ Pa3HOBHIHOCTH?

2. Yem ommyatorcs ¢uenr-nakonurenu (Flash
memory) OT MarHUTHBIX kEcTkux auckoB (HDD)?

3. Onummure YCTPOWCTBO M TNPHUHLUUI PAOOTHI
HHEPro3aBUCUMBIX U OSHEPrOHE3aBUCUMBIX BHJIOB
MaMSATH.

4. Kakve MeTo/bl OpPraHU3alMy W 3allUThl JTaHHBIX
ucnonb3ytorcs B RAID-maccuBax M KakoOBbI UX
npeumyiiecTna’?
3. Hasosure OCHOBHBIE XapaKTEPUCTUKH
3alIOMUHAIONIETO  YCTPOMCTBA W IPHUBEAUTE
NpUMEPBl,  WUIIOCTPUPYIOIIUE  BIUSHUE  OTUX
XapaKTepUCTHUK Ha BBIOOpP KOHKPETHOTO THIIA
MIAMSTH.

PaGora ¢ KOHCIEKTOM
JIEKLIMH, y4eOHOH,
METOINYECKOM u
JOIIOJTHUTEIEHOU
JINTEPATYPOH.
[ToaroroBka k aHanu3y
KOHKPETHOU CUTYyalUU.
Kypconas pabora.
OK3aMeH.

Tema 8.
Opranuzanus muH

I. Uro Takoe KOMIbIOTEpHAs UIMHA M KakKue
OCHOBHBIE (GYyHKIIMM ~ OHa  BBINIOJHSET B
BBIYMCIUTEIBHOM MaluHe?

2. Kakue ObIBalOT BUBI IIUH MO CHOCOOY Mepeaayn
JaHHBIX M KakuM o00pa3oM OHM BIHUAIOT Ha
IIPOU3BOIUTENBHOCT DBM?

3. [IlepeuncnuTe OCHOBHBIE CTaHIAPTHl WIMH U
MPOTOKOJIBI CBSI3M, MCIOJIb3yeMbI€ B COBPEMEHHOM
TEXHHKE, U PACKPONTE UX HA3HAUCHHUS.

4. Kak opraHu3oBaH JOCTYIl K yCTpOMCTBaM 4epes
muHy?  OXapakTepu3yuTe MEXaHH3M MPSIMOTO
noctymna kK namsitu (DMA).

5. B 4dem 3akiroyaercsi MPUHIMI Pa3/IeIeHUs] TUHbI
M0 BpeMEHU (TalM-IIAPUHT) M KaK ATOT METOJ
yaydmiaeT OoOIIyr0  MPOMYCKHYK CIOCOOHOCTh
CUCTEMBI?

PaGora ¢ KoHCHIEKTOM
JEKLUH, y4eOHOi,
METOINYECKON u
JOTIOJIHUTEIBHON
JIUTEPATYPOH.
ITogroroBka k aHanusy
KOHKPETHOW CUTYaIIUH.
Kypcogas pabora.
DK3aMeH.

Tema 9. Cucremsl
BBOJIa/BBIBOJIA

1. Kakue ycTpoicTBa OTHOCSTCA K YCTpOHCTBam
BBOJla, a KakMe — K YyCTpoilcTBam BbIBOJa?
[IpuBeanuTe KOHKPETHBIE MPUMEPHI KaXA0r0 BUA.

2. B ueM 3aKiIoyaeTcs  pasMuUe  MEXAY
CUHXPOHHBIM M AaCHHXPOHHBIM BBOJOM/BBIBOJIOM?
Kakoii u3 pe>xuMoB IpeIouTUTENIbHEE U ToYeMY ?

3. Uro Ttakoe Oydepuszanus AaHHBIX M KaK OHa
BIIUSIET Ha 3P PEKTUBHOCTD onepauuit
BBOJIa/BBIBOIA?

4. Ha3oBuTe OCHOBHBIE MHTEp(]ENCHbIE CTaHIApTHI,
MpPUMEHSEMbIE Ul TOJIKIIOYEHUS Mepu(epuiHbIX
YCTPOUCTB K COBpeMeHHbIM DBM.

5. Kak opranmzoBana pabora ¢ TIOpTaMHu
BBOI[a/BLIBOI[a B COBPCMCHHBIX
MHKPOKOHTpoOJIepax? Kakue KOMaH/IbI

HCIOJIB3YIOTCA IOJid YTCHUA W 3allUCU JAHHBIX 4YCPE3
MOPTHI?

PaGora ¢ KoHCHEKTOM
JEKLUH, y4eOHOi,
METOAUYECKON u
JOTIOJIHUTEIBHON
JIUTEPATYpPOH.
[ToaroroBka k aHanu3y
KOHKPETHOW CUTYallUH.
Kypcosas pabora.
DK3aMeH.
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Ikana oneHNBaHUA

[IIxama onenmnBanus

Kputepuu oueHuBanus

«OTnraHO» OOyuaronuiicst TJIIyOOKO U COJIEpXKATEIbHO PaCKPhIBAET
TEMY CaMOCTOSITEJIbHOW paldOThl, HE AOMYCTUB OILIMOOK.
OTBET HOCHUT Pa3BEPHYTHIM U MCUEPIIBIBAKOIIMN XapaKTep

«Xopouo» OOyuaromuiics B 1[EJIOM PacKpbIBacT TeMy

CaMOCTOSITeIIbHOM pabOThI, OJTHAKO OTBET XOTS ObI HA OJMH
U3 HUX HE HOCHUT pPa3BEpPHYTOr0 W HCYEPIBIBAIOIIETO
XapakTepa

«Y IOBIIETBOPUTEIBLHO»

OObyyaromuiics B LEJI0OM pPacKpbIBAECT TEMY
CaMOCTOSITENIbHOM pabOThl U JAOMYCKAET Psif HETOUHOCTEMH,
(parMeHTapHO PACKpPBIBAET COACPKAHHE TEOPETHUECKUX

BOIIPOCOB WJIM HUX PAaCKpbIBaeT COJEPKATEIbHO, HO
JIOTyCKasl 3HAYUTEJIbHbIC HETOYHOCTH.
«HeynoBnerBopurensHo» | OOyuaromuiicss  He  BIaJeeT  BBHIOpAaHHOW  TeMoM

CaMOCTOSITeJILHOM pabOTHI

OCBOCHHUA NUCHUIIJINHBI

6. Ouenouynbie MaTepuajbl ((POHI OLEHOUYHBIX CPEACTB) JIsl NPOBEIECHUS
TeKYIIEero KOHTPOJISl YCIeBAeMOCTH, NMPOMEKYTOYHON aTTeCTAlMU MO0 MTOram

6.1. IlacmopTt ¢oHIA OLIEHOUYHBIX CPECTB

Ne | KonTponupyemslie Kon n Nunukartop noctrxkenns | HanmmenoBanue
pazaenbl (TeMbI) HAaUMEHOBAaHUE KOMIICTSHITUN OLICHOYHOT'O
JHACIATIINHEL KOMIICTCHITUH CpeaCcTBa

1. | OcuoBubie nonsitusg u | OIIK-7.  Cmoco6en | OIIK-7.1 3naer cuctemsl | Onpoc, AOKIaL
onpeeseHus MIPOU3BOIUTH ABTOMATHU3UPOBAHHOTO TECT,

HEOOXOIMMbIC MIPOEKTUPOBAHUSI. BBITIIOJTHEHHE
pacuersl oTaenbHbIX | OIIK-7.2 VYmeer | 1abopaTOpHBIX
OJIOKOB M yCTPOMCTB | MPUMEHSTh MIPUHIIMILI | pabOT, KypcoBas
CHUCTEM  KOHTPOJIS, | MPOEKTUPOBAHUS pabora,
aBTOMAaTH3allNH U | OTIEIBHBIX OJIOKOB M | DK3aMEH
yIpaBJeHUs, YCTPOWCTB CHCTEM

BBIOHMpATh KOHTpOJIS,

CTaHJapTHbHIC aBTOMATHU3AIUH u

cpencTsa YOPABJIECHUS; MPOBOAUTH
aBTOMATHKH, OIICHOYHBIC pacy€Thl
W3MEPUTENIBHOM U | XapaKTepUCTUK

BBIYMCIUTEIIFHON U3MEPUTEIbHBIX u

TEXHUKH IPHU | BBIYUCIUTEIBbHON

MIPOCKTUPOBAHUH TCXHUKHU.

CHUCTEM OIIK-7.3 Bnaneer
aBTOMATHU3AIUH U | HaBBIKAMHU

YIPABJICHUS MPOEKTUPOBAHUS

OIIK-9. CnocobOeH | OTACIBHBIX CHCTEM

BBITIOJIHATH aBTOMAaTH3allNH1 n
SKCIEPUMEHTHl  TI0 | YIPaBIICHHUS.

3aJJaHHbIM OIIK-9.1. 3HaeT
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METOAMKaM U | OCHOBHbIE ~ METOIBI U
oOpabaThIBaTh cpencTBa MIPOBEICHHUS
pe3yIbTaThI C | 9KCTIepUMEHTABHBIX
MIPUMEHEHUEM UCCIIEIOBaHUM.

COBPEMEHHBIX OIIK-9.2 Ymeer

MH(pOpPMAITMOHHBIX BBIOMpATh  CIIOCOOBI |

TEXHOJIOTUH U | CPEACTBA H3MEPEHUH U

TEXHUYECKUX MIPOBOAUT

CPEICTB HKCHEPUMEHTAIbHbIC
UCCIIEeIOBaHUS
OIIK-9.3. Bnaneer
HaBBIKAMH OOpPabOTKH |
MIPECTABICHUS
MOJTy4E€HHBIX
HKCIEPUMEHTATBHBIX
JAHHBIX.

CoBpemeHHbIE OIIK-7. Cnoco6Gen | OIIK-7.1 3naer cucremsl | Onpoc, 1oKmaz

MIPOLIECCOPHBIE MIPOU3BOIUTH aBTOMATU3UPOBAHHOTO TECT,

ApPXUTEKTYPBI HE00XOIUMBIE MIPOEKTHUPOBAHMUS. BBITTOJIHEHUE
pacuetbl oTAenbHbIX | OIIK-7.2 YmMeer | mabopaTopHBIX
OJIOKOB M yCTPOMCTB | MPUMEHATh  NPUHIUIBI | paboOT, KypcoBas
CUCTEM  KOHTpOJIS, | IPOEKTHUPOBAHUS pabora,
aBTOMAaTH3allUd ¥ | OTAEIBHBIX  OJIOKOB U | K3aMEH
yIpaBlieHus, YCTPOMICTB CUCTEM
BBIOMpATH KOHTpOJIS,

CTaH/IapTHbHIE aBTOMAaTHU3AINH U
cpeacTBa yIpaBJIeHUs; TPOBOIUTH
aBTOMATHUKH, OLICHOYHbIE pacuérsl
U3MEPUTENBHOM U | XapaKTepUCTHUK
BBIYHUCITUTENbHOM U3MEPUTENIbHBIX U
TEeXHUKU IpU | BEIYUCITUTEIHHON
MIPOEKTUPOBAHUU TEXHUKH.
CUCTEM OIIK-7.3 Bnaneer
aBTOMATH3allMd ¥ | HaBBIKAMH
yIpaBJIeHUS MIPOCKTHUPOBAHHUS
OIIK-9. CnocobeH | OTAEIbHBIX CUCTEM
BBINOJIHATh aBTOMaTH3alUU U
OKCHEPUMEHTHl  TI0 | YIPaBICHHUS.
3aJIaHHBIM OIIK-9.1. 3Haer
METOIHKAM U | OCHOBHBIE  METOIBI U
o0pabaTbIBaTh cpeacTBa IpOBEICHUS
pe3yIbTaThI C | 9KCIIepUMEHTAITBHBIX
IPUMEHEHUEM UCCIIeIOBAaHU.
COBPEMEHHBIX OIIK-9.2 Ymeer
MH(POPMALIMOHHBIX BbIOMpaTh  CHOCOOBI |
TEXHOJIOT U U | CPEACTBA H3MEPEHUH U
TEXHUYECKUX MIPOBOJIUT
CpEICTB AKCIIEpUMEHTAIbHBIC
UCCIIEI0BaHUS
OI1K-9.3. Bnaneer
HaBbIKAMU OOpPabOTKU H
MIPEICTABIICHHS
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MOJIYUCHHBIX

AKCIIEPUMEHTAIbHBIX
JAHHBIX.
ApXUTEKTYypa OIIK-7. Cnocoben | OIIK-7.1 3naer cucremsl | Onpoc, T0KIa
BBIYHMCIIUTENIbHBIX IIPOU3BOJIUTH aBTOMATU3UPOBAHHOTO TECT,
MalIiH HEO0OXOIUMBIE MIPOEKTUPOBAHHSI. BBITIOJTHEHHE
BBIYUCIIUTEIIBHBIX pacuetsl oTaenbHbIX | OITK-7.2 VYmeer | 1a00paTopHBIX
CUCTEM OJIOKOB M yCTPOWMCTB | MPUMEHATh  MPHUHIMIBI | paboT, KypcoBas
CUCTEM  KOHTpOJISl, | IPOEKTUPOBAHUS paborta,
aBTOMATHU3allMM U | OTACNBHBIX OJIOKOB U | SK3aMeH
yIIpaBIICHHUS, YCTPOMCTB CUCTEM
BBIOMpATh KOHTPOJIS,
CTaHJIapTHbIE aBTOMAaTHU3aLNH "
cpeacTna yIOpaBleHUs; TMPOBOIUTH
aBTOMATHKH, OLICHOYHBIE pacuéTsl
U3MEpPUTENIbHON U | XapaKTepUCTUK
BBIYUCIIUTENILHON M3MEPUTEIIbHBIX u
TEXHUKHU IPU | BBIYUCIUTEIBHON
IIPOEKTUPOBAHUH TEXHUKHU.
CHUCTEM OIIK-7.3 Bnaneer
aBTOMATU3AllMM U | HABBIKAMU
YIpaBIICHUS MIPOEKTUPOBAHUS
OIIK-9. CnocoOeH | OTHENIbHBIX cucTeM
BBITIOJTHATh aBTOMAaTHU3AINH U
9KCIIEPUMEHTHI 10 | YIIPaBJICHUS.
3a/1aHHBIM OIIK-9.1. 3Haer
METOJIUKAM U | OCHOBHBIE  METOIBl U
oOpabaThIBaTh cpencTBa MIPOBEICHHUS
pe3yJIbTaThl C | PKCIEPUMEHTATBHBIX
MIPUMEHEHUEM UCCIIEIOBaHUM.
COBPEMEHHBIX OIIK-9.2 Ymeer
MH(pOpPMAITMOHHBIX BBIOMpATh  CIIOCOOBI |
TEXHOJIOTUH U | CPEACTBA H3MEPEHUH U
TEXHUYECKUX MIPOBOUT
CPEICTB JKCIIEPUMEHTAJIbHBIE
UCCIIeIOBaHUS
OIIK-9.3. Bnaneer
HaBbIKaMU OOpabOTKU U
IIPEICTaBICHUS
MOJTy4E€HHBIX
9KCIIEPUMEHTAIIBHBIX
JTAHHBIX.
Muxpokontposiepsl | OIIK-7.  Cnocoben | OIIK-7.1 3naer cucrems! | Onpoc, g0KiIa1
AVR MPOU3BOAUTH ABTOMAaTU3UPOBAHHOIO TECT,
HE00X0IUMBIE IIPOEKTUPOBAHMSI. BBIIIOJIHEHUE
pacuetsl oTAenbHbIX | OIIK-7.2 YmMeer | m1abopaToOpHBIX
OJIOKOB M yCTPOMCTB | IPUMEHATh  NPUHIMIBI | paboOT, KypcoBas
CUCTEM  KOHTpOJIS, | IPOEKTHUPOBAHUS pabora,
aBTOMAaTH3allud ¥ | OTAEIBHBIX  OJIOKOB U | K3aMEH
yIpaBJieHUs, YCTPOMICTB CUCTEM
BBIOMpATH KOHTpOJIS,
CTaHJIapTHbIE aBTOMAaTHU3AINH U
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CpeacTBa yHOpaBi€HUs; IMPOBOIUTH
aBTOMAaTHKH, OLIEHOYHbIE pacuéTbl
U3MEPUTENIBHOM M | XapaKTEpUCTUK
BBIUUCIINTEIIHON U3MEPUTEIIBHBIX u
TEXHUKU IpU | BEIYUCITUTEIHHON
IIPOEKTUPOBAHUU TEXHUKH.

CUCTEM OIIK-7.3 Bnaneer
aBTOMaTH3allud ¥ | HaBBIKAMU
yTpaBJIeHUS MIPOEKTHUPOBAHUS
OIIK-9. Cnoco0eH | OTaeNbHBIX CUCTEM
BBINOJIHATh aBTOMaTH3alUU U
OKCHEPUMEHTBl [0 | YIIPaBICHHUS.
3aJIaHHBIM OIIK-9.1. 3Haer
METOAMKaM U | OCHOBHBIE  METOJBl U
o0OpabartbIBaTh CpeacTBa IIPOBECHUS
pe3yJIbTATHI C | KCIIEPUMEHTAIIbHBIX
IIPUMEHEHUEM UCCIIEIOBaHUM.
COBPEMEHHBIX OIIK-9.2 Ymeer
MH(POPMALIMOHHBIX BBIOMpAaTh  CHOCOOBI |
TEXHOJIOT U1 U | CPEACTBA H3MEPEHUN U
TEXHUYECKUX IIPOBOAMT
CpeICTB JKCIIEPUMEHTAaJIbHbIE
UCCIIEI0OBaHU
OI1K-9.3. Bnaneer
HaBbIKAMU OOpPabOTKU H
MIpeICTaBICHUS
MOJTyYEHHBIX
AKCIIEPUMEHTAIIBHBIX
JAHHBIX.

bazoBrle yieMeHTEl OIIK-7. Cnocoben | OIIK-7.1 3naer cucremsl | Omnpoc, T0Ka

OBM [IPOU3BOAUTH aBTOMAaTU3UPOBAHHOIO TECT,
HE00X0IUMBbIe IIPOEKTUPOBAHHUS. BBIIOJIHEHUE
pacuetsl otaenbHbIX | OIIK-7.2 VYmeer | 1a00paTopHBIX
OJIOKOB M yCTPOWCTB | MPUMEHATh  MPHUHIMIBI | paboT, KypcoBas
CUCTEM  KOHTpOJISl, | IPOEKTUPOBAHUS paborta,
aBTOMATHU3allMM U | OTACNBHBIX OJIOKOB U | SK3aMeH
yIpaBJIeHus, YCTpPOMCTB CUCTEM
BBIOMpATh KOHTpOJIS,

CTaHJapTHHIE aBTOMaTH3alUU U
CpeacTBa yOpaBleHUs; TMPOBOJIUTH
aBTOMATHKH, OLICHOYHBIE pacuéTsl
U3MEpPUTENIbHON U | XapaKTepUCTUK
BBIUMCIINTENIbHON U3MEPUTENBbHBIX U
TEXHUKA IPU | BBIYUCIUTEIBHON
IIPOEKTUPOBAHUH TEXHUKH.

CHCTEM OIIK-7.3 Bnaneer
aBTOMaTH3allud ¥ | HaBbIKAMH

yIpaBlICHUS MIPOEKTUPOBAHUS
OIIK-9. Cnoco0eH | OTHENIbHBIX CUCTEM
BBITIOJTHATh aBTOMAaTHU3AINH U
OKCIIEPUMEHTHl IO | YIIPaBJICHUS.

3aJIaHHBIM OIIK-9.1. 3Haer
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METOAMKaM U | OCHOBHbIE ~ METOIBI U
oOpabaThIBaTh cpencTBa MIPOBEICHHUS
pe3yIbTaThI C | 9KCTIepUMEHTABHBIX
MIPUMEHEHUEM UCCIIEIOBaHUM.

COBPEMEHHBIX OIIK-9.2 Ymeer

MH(pOpPMAITMOHHBIX BBIOMpATh  CIIOCOOBI |

TEXHOJIOTUH U | CPEACTBA H3MEPEHUH U

TEXHUYECKUX MIPOBOAUT

CPEICTB HKCHEPUMEHTAIbHbIC
UCCIIEeIOBaHUS
OIIK-9.3. Bnaneer
HaBBIKAMH OOpPabOTKH |
MIPECTABICHUS
MOJTy4E€HHBIX
HKCIEPUMEHTATBHBIX
JAHHBIX.

SA3b1kn omucanus | OIIK-7. Cmnoco6en | OIIK-7.1 3naer cucremsl | Onpoc, AOKIa

anmnaparypbl MIPOU3BOIUTH aBTOMATU3UPOBAHHOTO TECT,
HE00XOIUMBIE MIPOEKTHUPOBAHMUS. BBITTOJIHEHUE
pacuetbl oTAenbHbIX | OIIK-7.2 YmMeer | mabopaTopHBIX
OJIOKOB M yCTPOMCTB | MPUMEHATh  NPUHIUIBI | paboOT, KypcoBas
CUCTEM  KOHTpOJIS, | IPOEKTHUPOBAHUS pabora,
aBTOMAaTH3allUd ¥ | OTAEIBHBIX  OJIOKOB U | K3aMEH
yIpaBlieHus, YCTPOMICTB CUCTEM
BBIOMpATH KOHTpOJIS,

CTaH/IapTHbHIE aBTOMAaTHU3AINH U
cpeacTBa yIpaBJIeHUs; TPOBOIUTH
aBTOMATHUKH, OLICHOYHbIE pacuérsl
U3MEPUTENBHOM U | XapaKTepUCTHUK
BBIYHUCITUTENbHOM U3MEPUTENIbHBIX U
TEXHUKHU IpH | BBIYUCIUTEIBHON
MIPOEKTUPOBAHUU TEXHUKH.
CUCTEM OIIK-7.3 Bnaneer
aBTOMATH3allMd ¥ | HaBBIKAMH
yTIpaBIeHUS MIPOCKTHUPOBAHHUS
OIIK-9. CnocobeH | OTAEIbHBIX CUCTEM
BBITIONTHSATh aBTOMATHU3AINH u
OKCHEPUMEHTHl  TI0 | YIPaBICHHUS.
3a/1aHHBIM OIIK-9.1. 3Haer
METOIHKAM U | OCHOBHBIE  METOIBI U
o0pabaTbIBaTh cpeacTBa IpOBEICHUS
pe3yIbTaThI C | 9KCIIepUMEHTAITBHBIX
IPUMEHEHUEM UCCIIeIOBAaHU.
COBPEMEHHBIX OIIK-9.2 Ymeer
MH(POPMALIMOHHBIX BbIOMpaTh  CHOCOOBI |
TEXHOJIOT U U | CPEACTBA H3MEPEHUH U
TEXHUYECKUX MIPOBOJIUT
CpEICTB AKCIIEpUMEHTAIbHBIC
UCCIIEI0BaHUS
OI1K-9.3. Bnaneer
HaBbIKAMU OOpPabOTKU H
MIPEICTABIICHHS
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MOJIYUCHHBIX

AKCIIEPUMEHTAIbHBIX
JTAHHBIX.
OIIK-7. Cnocoben | OIIK-7.1 3naer cucremsl | Onpoc, T0KIa
MIPOU3BOUTH aBTOMATU3UPOBAHHOTO TECT,
HEO0OXOIUMBIE MIPOEKTUPOBAHHSI. BBITIOJTHEHHE
pacuetsl oTaenbHbIX | OITK-7.2 VYmeer | 1a00paTopHBIX
OJIOKOB M yCTPOWMCTB | MPUMEHATh  MPHUHIMIBI | paboT, KypcoBas
CUCTEM  KOHTpOJISl, | IPOEKTUPOBAHUS paborta,
aBTOMATHU3allMM U | OTACNBHBIX OJIOKOB U | SK3aMeH
yIIpaBIICHHUS, YCTPOMCTB CUCTEM
BBIOMpATh KOHTPOJIS,
CTaHJIapTHbIE aBTOMaTHU3aIIU u
cpeacTna yIOpaBleHUs; TMPOBOIUTH
aBTOMATHUKH, OLICHOYHBIE pacuéTsl
U3MEpPUTENIbHON U | XapaKTepUCTUK
BBIYHCITUTEILHOM M3MEPUTEIIbHBIX u
TEXHUKHU IPU | BBIYUCIUTEIBHON
MIPOCKTUPOBAHUH TEXHHUKH.
CHUCTEM OIIK-7.3 Bnaneer
ABTOMATHU3AIMA W | HABBIKAMH
3arOMHHATOMIIE YIpaBIICHUS MIPOEKTUPOBAHUS
. OIIK-9. CnocobeH | OTAETbHBIX CUCTEM
yCTpoiicTBa
BBITIOJTHATh aBTOMAaTHU3AINH U
OKCIIEPUMEHTHI  TI0 | YIIPABJICHUS.
3a/1aHHBIM OIIK-9.1. 3Haer
METOAMKaM U | OCHOBHBIE  METOIBI U
oOpabaThIBaTh cpencTBa MIPOBEICHHUS
pe3yJIbTaThl C | PKCIEPUMEHTATBHBIX
MIPUMEHEHUEM UCCIIEIOBaHUM.
COBPEMEHHBIX OIIK-9.2 Ymeer
MH(pOpPMAITMOHHBIX BBIOMpATh  CIIOCOOBI |
TEXHOJIOTUH U | CPEACTBA H3MEPEHUH U
TEXHUYCCKHUX MTPOBOIUT
CPEICTB JKCIIEPUMEHTAIbHBIC
UCCIIeIOBaHUS
OIIK-9.3. Bnaneer
HaBbIKaMU OOpabOTKU U
MpeICTaBICHUS
MOJTy4E€HHBIX
AKCIIEPUMEHTATBHBIX
JTAHHBIX.
OIIK-7. CnocoGen | OIIK-7.1 3naer cucremsl | Onpoc, 1oKnaz
MIPOU3BOJIUTH aBTOMATU3UPOBAHHOTO TECT,
HE00X0IUMBIE MIPOEKTUPOBAHUSI. BBITIOJTHEHUE
pacuetsl oTAenbHbIX | OIIK-7.2 YmMeer | m1abopaToOpHBIX
Opranusauus mus OJIOKOB M yCTPOWMCTB | MPUMEHATh  MPHUHIMIBI | paboT, KypcoBas
CUCTEM  KOHTpOJIS, | IPOEKTHUPOBAHUS pabora,
aBTOMATHU3AIlMM  ® | OTACIBHBIX OJIOKOB U | DK3aMEH
yIpaBJieHUs, YCTPOMICTB CUCTEM
BBIOMpATH KOHTpOJIS,
CTaHJIapTHbIE aBTOMaTH3AIH u
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CpeacTBa yIpaBJIeHUs; TPOBOIUTH
aBTOMAaTHKH, OLIEHOYHbIE pacuéTbl
U3MEPUTENBHOM W | XapaKTepUCTUK
BBIUUCIINTEIIHON U3MEPUTEIIBHBIX u
TEXHUKU IpU | BEIYUCITUTEIHHON
IIPOEKTUPOBAHUU TEXHUKH.
CUCTEM OIIK-7.3 Bnaneer
aBTOMaTH3allud ¥ | HaBBIKAMU
yTpaBJIeHUS MIPOEKTHUPOBAHUS
OIIK-9. Cnoco0eH | OTaeNbHBIX CUCTEM
BBINOJIHATh aBTOMaTH3alUU U
OKCHEPUMEHTBl [0 | YIIPaBICHHUS.
3a/1aHHBIM OIIK-9.1. 3Haer
METOAMKaM U | OCHOBHBIE  METOJBl U
o0OpabartbIBaTh CpeacTBa IIPOBECHUS
pe3yJIbTATHI C | KCIIEPUMEHTAIIbHBIX
MIPUMEHEHUEM UCCIIeZIOBAaHUH.
COBPEMEHHBIX OIIK-9.2 Ymeer
MH(POPMALIMOHHBIX BBIOMpAaTh  CHOCOOBI |
TEXHOJIOT U1 U | CPEACTBA H3MEPEHUN U
TEXHUYECKUX MIPOBOJIUT
CpeICTB IKCIIEpUMEHTAIbHBIC
UCCIIEI0BAaHUS
OI1K-9.3. Bnaneer
HaBbIKAMU OOpPabOTKU H
MIPEICTaBICHHS
MOJTyYEHHBIX
AKCIIEPUMEHTATBHBIX
JAHHBIX.
OIIK-7. Cnocoben | OIIK-7.1 3naer cucremsl | Omnpoc, T0Ka
MIPOU3BOJIUTH aBTOMAaTH3HPOBAHHOTO TECT,
HE00X0IUMBbIe IIPOEKTUPOBAHHUS. BBIIOJIHEHUE
pacuetsl otaenbHbIX | OIIK-7.2 VYmeer | 1a00paTopHBIX
OJIOKOB M yCTPOWCTB | MPUMEHATh  NPHUHIUIBI | padoOT, KypcoBas
CHCTEM  KOHTPOJS, | IPOEKTUPOBAHUS paborta,
aBTOMAaTH3allMd ¥ | OT/ACIBHBIX  OJIOKOB W | DK3aMeH
yIpaBJIeHus, YCTPOMCTB cucTeM
BBIOMpATh KOHTpOJIS,
CTaHJapTHHIE aBTOMaTH3alUU U
CHOTeMbL CpeacTBa YNPaBICHUs; NPOBOAMTH
aBTOMATHKH, OLIEHOYHBIE pacuéTbl
BBOJIa/BBIBOJA o
WU3MEPHUTENBHOM W | XapaKTepPUCTUK
BBIUMCIINTENIbHON U3MEPUTENBbHBIX U
TEXHUKA NPY | BEIYUCITUTEITHLHON
MIPOEKTUPOBAHUU TEXHUKH.
CHCTEM OIIK-7.3 Bnaneer
aBTOMaTH3allud ¥ | HaBbIKAMH
YIpaBJICHUS MIPOEKTHUPOBAHUS
OIIK-9. Cnoco0eH | OTHENIbHBIX CUCTEM
BBITIOJTHATh aBTOMATH3AIHA "
HKCHEPUMEHTHl IO | YIPaBICHHUS.
3aJIaHHBIM OIIK-9.1. 3Haer
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METOAMKaM U | OCHOBHBIE  METOIBI U
oOpabaThIBaTh cpencTBa MIPOBEICHHUS
pe3yIbTaThI C | PKCIEpUMEHTATBHBIX
MIPUMEHEHUEM UCCIIEIOBaHUM.
COBPEMEHHBIX OIIK-9.2 Ymeer
MH(pOpPMAITMOHHBIX BBIOMpATh  CIIOCOOBI |
TEXHOJIOTUH U | CPEACTBA H3MEPEHUH U
TEXHUYECKUX MIPOBOAUT
CPEICTB IKCIIEPUMEHTATIbLHBIC
UCCIIEeIOBaHUS
OIIK-9.3. Bnaneer
HaBBIKAMH OOpPabOTKH |
MIpeICTaBICHUS
MOJTy4E€HHBIX
AKCIIEPUMEHTAITBLHBIX
JAHHBIX.

Jdranbl (opMHpOBaHUs KoMieTeHuui B mpouecce ocBoenusi OIIOII
IIPSIMO CBSI3aHBI C MECTOM JIMCIUIUIMH B 00pa3oBaTeIbHOM mporpamme. Kakpril atam
dbopMHUpOBaHUS KOMIICTCHIIMH, XapaKTEPU3YETCS OMPEACICHHBIMH  3HAHUSMH,
YMEHUSIMU U HaBbIKaMU U (WIM) ONBITOM MOpOo(ecCuoOHaATBHON AESTEIbHOCTH,
KOTOPBIE  OLIEHMBAIOTCS B  IPOLIECCE TEKYUIErO0 KOHTPOJISI  yCIIEBAEMOCTH,
MPOMEKYTOUHON aTTeCTAlMU MO AUCHUIUIMHE (MPAKTUKE) U B IMPOIECCEe UTOTOBOM
aTTECTallNH.

HNuctumiuHa «BeIMUCIUTENBHBIE MAIIWHBI, CUCTEMbl M CETH» SIBIISCTCS
(UHATBHBIM 3TAIOM KOMILIEKCA AUCIUIUIMH, B XOJ€ U3YUEHHS KOTOPBIX Y CTYJICHTOB
dopmupytorcsa komnerenuu OITK-7, OIIK-9.

®opmupoBanus komneteHuun OIIK-7 HaumHaeTcs ¢ M3y4YEHHS TUCIUILIUHBI
«mxeHepHas U KOMITbIOTEpHAs rpaduKay.

®opmupoBanusa komreteHunn OITK-9 HaunHaeTCs ¢ U3y4YEHUS] AUCHUTUIMHBI
«mxeHepHas ¥ KOMITbIOTEpHAs TpaduKay.

UtoroBass omenka chopmupoBanHoctd kommereHnuit OIIK-7, OIIK-9
ONPENEIIAECTCS B IEPUOJ OATOTOBKH U CIAYM I'OCYAAPCTBEHHOIO DK3aMEHa.

B npouecce u3yuyeHusi AUCHUILINHBI, KOMIIETEHIMH TaK:Ke (POPMUPYIOTCS
MOITAIHO.

OcHoBHbiMH »Tanamu  (popmupoBanuss OIIK-7, OIIK-9 npu wusydeHuun
JTUCUUIUIMHBL ~ «BBIYHMCIUTENbHBIE MAaIllMHBI, CHUCTeMbl W  CETW»  SBJISIETCS
MOCJIEIOBATEIbHOE H3YUYEHUE COJECPKATENbHO CBSI3aHHBIX MEXIy cOo00il TeMm
y4eOHbIX 3aHATHH. M3ydeHue Kakaod TeMbl MpearnoJiaraeT OBIaJCHUE CTyACHTAMU
HEOOXOUMBIMU JIECKPUNTOPAMU (COCTABJISIOMIMMU) KoMmOeTeHIui. s oneHku
YpOBHSI C(POPMUPOBAHHOCTH KOMIIETCHIIMM B MPOIECCE H3IYUYCHHS IUCHUILTAHBI
IIPEIYCMOTPEHO MPOBEACHUE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTM II0 TeMaM
(pa3genam) IUCIUIUIMHBI M IPOMEXKYTOYHOM aTTECTAllUK MO JUCHMILUIMHE — SK3aMEH.

6.2. KoHTpo/IbHBIC 3aJaHUSI U MATepPHAJIbl, HEOOXOAUMBbIE IS OLEHKHU
3HAHUN, YMEHUI U HABBIKOB U (MJIM) ONBITA JAEATEJbHOCTH, XaPaKTePU3YIOIIHUX
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Tanbl (POPMHUPOBAHNS KOMIIETEHIMI B TMpolecce 0CBOEHUsI 00pa30BaTeIbHOM

MPOrpamMmabl
6.2.1. KoHTpoubHbIe BONPOCHI MO TeMaMm (pa3gejiaM) JJs ONpoca Ha
3aHATHIX
Tema (pazaen) Bomnpocer
Tema I. OcHosuble | OIIK-7
IIOHATHA U OIIPEACIICHUA 1. IIo KaKum nprU3HaKamM MOXXHO pasrpaHUuvInTh IIOHATUA

«BBIYMCIIUTENbHAS MAIIMHA» U «BBIYMCIUTENbHAS CHCTEMa?

2. B ueMm 3akirovaercd paziuyue MeXIy (YHKIHMOHAIBHOM U
CTPYKTYPHOM oOpraHuzanueidl BBIYUCIUTENbHOM MamuHbl? Kak oHu
BIIUSIIOT APYT Ha Jipyra?

3. Kakoil ypoBeHb IeTanu3ali BbIUYMCIUTEIBHONW MAIIUHBI [103BOJISIET

onpeAenuTb, MOXHO Ju JaHHyilo BM  npuuumcoute k  dos-
HEHMaHOBCKUM?

OIIK-9

4. Ilo kakuM mNpU3HAKAM BBIIEISAIOT TOKOJEHUSI BBIYUCIUTEIIbHBIX
Mamuu?

5. Kakoiti w3  npuHUMIOB (OH-HEHMAaHOBCKOW  KOHIEMIUU
BBIYMCIIUTEIBHOM MAIIMHBI MOXHO paccMaTpuBaTh B KAadyeCTBE

Han0oJIee CYIIECTBEHHOTO?

Tema 2. CoBpeMeHHbIE

OIIK-7

IIPOLIECCOPHBIE 1. Yto moHMMaeTcs Mo HOMUHAJIBHBIM M CPETHUM OBICTPOJCHCTBHEM
APXUTEKTYPBI BM?
2. Kakum 00pazoM MOXKHO OXapaKTepU30BaTh MPOU3BOJUTEILHOCTD
BBIYUCITUTEIILHON MallTuHBI?
OIIK-9
3. CdopmynupyiTe OCHOBHBIE TCHACHIIMH Pa3BUTHS HHTETPATBHOMN
CXEMOTEXHUKH.
4. Kakwue BBIBOJIBI MOXKHO C/I€JIaTh, UCXOIs U3 3akoHa Mypa?
4. OxapakTepu3yiTe OCHOBHBIC HAMPABICHUS B JAJbHEUILIEM Pa3BUTHHU
APXUTEKTYPhI BRIYUCIUTEIHHBIX MAIITUH U CUCTEM.
Tema 3. Apxurekrypa | OIIK-7
BBIYMCIIMTENBbHBIX MamuH | 1. YUto takoe apxurektypa? Uto 3TOT TepMHUH 0003HAYAET B PA3IUIHBIX
u BBIYUCIIUTEINbHBIX | CUCTEMAX?
CUCTEM 2. Cdopmynupyiite oOCHOBHBbIe Tpu3Haku (on HeliMaHOBCKOM
ApXUTEKTYPHI.
3. OnumuTe rapBap/ICKyI0 apXUTEKTYPy U €€ 0COOCHHOCTH.
OIIK-9
4. B uém mnpeumymecrBa [‘apBapIcKoil apXHTEKTYpbl OTHOCHTEIBHO
¢don HeliMmanoBCKkOi1?
5. B uéMm BB BUAUTE MNPUYUHBI TOTO, YTO MaKCHMaJIHHOTO
pacmpocTpaHeHusl JOCTHIIa He TapBapiackas, a ¢oH HelimaHoBckas
apxutektypa? B kakux oOnacTsx ecTb MeCcTO i MPUMEHEHUS
rapBapICKOM apXUTEKTypbl?
Tema 4. | OIIK-7
MUKpPOKOHTPOJLIEPHI 1. HazoBuTe 3Tansl pa3BUTHUS apXUTEKTYP U UX pa3Iudusl.
AVR 2. Onummre «He Qon HeiimaHOBCKHE» apXUTEKTyphl M HUX

0COOEHHOCTH.

3. UTo Takoe «CEeMaHTUYECKUH pa3pbiB»?
4. Yro Takoe napajuiesnbHas apXuTekTypa’?
OIIK-9
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5. Onummre apxutektypy SISD u e€ ocoOeHHOCTH.

6. Ommumure apxutektypy MISD u e€ ocobeHHOCTH.
7. Onummare apxutektypy SIMD u e€ ocobeHHOCTH.
8. Onummte apxutekrypy MIMD u e€ 0coOeHHOCTH.

Tema 5. bazoBrie
3eMeHTsl OBM

OIIK-7

1. [IpuBeauTE IPUMEPHI JJOTHICCKUX JIEMEHTOBR.
2. Yro Takoe TabauIa HCTUHHOCTH?

OIIK-9

3.Kak paboraer D-tpurrep.

4. Kak paboraetr RS-Tpurrep.

5. Yrto Takoe cymmarop?

Tema 6. S3pIKU omucaHusg
anmnapaTypbl

OIIK-7

1. 3a yeM Hy>HBI A3bIKH OIIMCAHUS anaparypbl?

2. Kak paboraer CAIIP muxpomporieccopoB?

OIIK-9

3. JlioOyr0o 1M CXeMy MOMKHO H3rOTOBUTb, ONMUCAHHYIO Ha S3bIKE
ONHMCAHMS aIlapaTypbl?

Tema 7. 3amoMuHaromue
yCTpOMCTBa

OIIK-7

1. Kako#t Tun namsitTi caMblii OBICTPBINA?

2. 3a4eM Hy>KHa Kelll MaMsTh?

OIIK-9

3. Ilouemy 10 cHUX TOp HUCHOJB3YIOTCS ONTHYECKHE 3alIOMUHAIONINE
ycTpoucTBa?

4. Kakne MUHYCBHI Y TBEPAOTEIbHBIX HAKOIIUTEIICH ?

Tema 8.
IITHH

Opranuzanus

OIIK-7

1. Yro Takoe muHa?

2. Kak pabotaet apOutpax muH?

OIIK-9

3. IlpuBeauTe MEXaHUICCKHUE U DICKTPUUSCKHE XapaKTEePUCTUKH IIIHH.

Tema 9.
BBOJIa/BBIBOJA

CucreMnl

OIIK-17

1. Kakue MeTo/p1 BBO/Ia-BBIBOIA IPUMEHSITCSI B DBM?

2. Yto Takoe npepbiBaHue?

OIIK-9

3. Kak paboraeT npsiMoii 1ocTym K mamsiTu?

4. TlonoxxuTenbHbIE CTOPOHBI BBIJCIICHHOTO aIpECHOTO TPOCTpaHCTBA?
5. Kakue ¢yHkumu y MOayssi BBOjIa-BbIBO1a?

HIkana oneHUBAHUS OTBETOB HA BONPOCHI

[IIxana orieHNBaHUS

Kputepuu onennBanust

OOyuaromuiics riryOOKO M COJEpKaTeabHO PACKPBIBAET OTBET
Ha KaXJblil TEOPETUYECKUH BONPOC, HE JAOMYCTHUB OIIMOOK.

«OTIUIHO OTBeT HOCUT pa3BEpPHYTBHIM W MCUEPIBIBAIOIIUN XapakTep,
MOXeT OOOCHOBATb CBOM CYXXICHHS, NMPUMEHUTH 3HAHUSA Ha
IpaKkTUKE, MPUBECTH HEOOXOIUMBIE HPUMEpPHI HE TOJIBKO I10
y4€OHHUKY, HO U CAMOCTOSITEIbHO COCTABJICHHBIE;
OOyuaromuiics B LI€JIOM pacKpbIBaeT TEOPETUYECKHE BOIPOCHI,
«Xopouo»

OJHaKO OTBECT XOTs OBl Ha OAWH U3 HUX HC HOCHUT pPa3BCPHYTOIO
N MCUCPIBIBAIOIICTO XapaKTEpa.
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«Y IOBIIETBOPUTEIILHO»

OOyuaronuiics B 11eJIOM PaCKPBHIBAET TEOPETUUECKUE BOIIPOCH U
JOTyCKaeT psijJ HETOYHOCTeH, (parMeHTapHO pacKpbIBaeT
COJIEp’)KaHUE TEOPETUYECKMX BOINPOCOB MM HUX DPACKPHIBAET
CoJIeprKaTeNIbHO, HO AOMYyCKasi 3HaYUTEIbHbIE HETOYHOCTH.

«Hey,Z[OBJ'IeTB OpHUTCIBHO»

OOyuaromuiicss He 3HAE€T OTBETOB HAa  IIOCTABJICHHBIC
TEOPETUICCKHE BOTIPOCHL.

6.2.3. OueHoYHbIE CPEICTBA OCTATOYHBIX 3HAHUI (TECT)

OIIK-7.

1. Kakasi apxuTeKTypa 10MUHHPYeT B MOOWIbHBIX ycTpoiictBax u loT?

1) x86 (Intel/AMD)

2) ARM
3) PowerPC
4) MIPS

2. Yro xapakrepusyer RISC-V no cpaBuenuro ¢ ARM?

1) IlponipuerapHas nuLEH3US

2) OTKpBITast apXUTEKTypa

3) TonbKo U1l CYyNIEpKOMITBIOTEPOB

4) OTCcyTCTBUE MOMIEPKKU MHOTOIIOTOYHOCTH

3. Kakoi TeXHOJIOIrH4YeCKHi MPoLece UCIOoJb3yeTcs B coBpeMeHHbIX CPU

(2024 r.)?
1) 90 am
3) 28 uMm
3)3-5um
4) 1 mm

4. UTo Takoe «rereporeHHasi apxXuTeKTypa» B nmpoueccopax)?
1) Ucnonb3oBaHKe TOIBKO OJJUHAKOBBIX SIIEP
2) KomOuHaiusi BBICOKOIIPOU3BOIUTENBHBIX U SHEPTOd(PPEKTUBHBIX AP

3) OTcyTCTBUE KAII-TAMSITH

4) PaboTa TOJBKO C IEJIBIMA YUCIaMU

5. Kakasi uHHOBauus yBeJanumnia npoussoaureasHocts CPU 6e3 pocra

TAKTOBOM 4acTOTHI?

1) YBenuuenue pazmepa Kpucramuia
2) Ucnonp3oBanue unruietoB (Chiplet Design)

3) OTka3 OT K3II-IaMsITH

4) YMeHbIIIEHHE Ynciia TPAH3UCTOPOB
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6. Kakasi apxuteKkTypa JIe:KUT B OCHOBE COBPEMEHHbIX MEPCOHAJIBLHBIX
KOMIIBIOTEPOB?

1) 'apBapackas

2) ®on Heiimana

3) KBanToBas

4) MHoroareHTHas

7. Uto u3 nepeuucienHoro HE siBisiercsi KOMmoHeHTOM npoueccopa’?

1) AJIY (ApudmeTuko-10ruaeckoe yCTpOrucCTBO)

2) YcerpoiicTBO ynpaBieHUs

3) Kectkuii nuck (HDD)

4) Peructpsl 00111€TO Ha3HAYCHUS

8. Kakoii ypoBeHb KIII-MAMATH 00BIYHO CAMbIH OBICTPBI M HAUMEHbIIIN I
no ooremy?

1)L3

2)L2

3)L1

4) L4

9. Uro xapakrepusyetr SIMD-apxurexktypy?
1) ITocnenoBaTenbHOE BBIMOJHEHUE KOMaH]T

2) OxHa KOMaHAa — MHOXKECTBO JaHHBIX

3) TonbKO CKalsipHBIE ONEpPaLUU

4) OTCyTCTBUE Mapajjiean3Ma

10. Kakoii TMII IIUHBI UCHIOJIB3YETCH VISl MOAKII0YEHUS BUIEOKAPTHI B
coppeMenHbIx ITK?

1) USB

2) SATA

3) PCI Express (PCle)

4) 12C

11. Kakoii 31eMeHT IBM BbInoIHACT apudMeTHYECKHE U JTOTHYECKHE
onepauumn?

1) biok nutanus

2) ApudmeTnro-morudeckoe ycTporctso (AJIY)

3) Kectkuii 1ucK

4) Buneokapra
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12. YTo 13 nepevucIeHHOr 0 SIBJISETCH JHEPro3aBUCUMOI NaMATbIO?
1) OneparuBHoe 3anomuHaroniee ycrpoicrso (O3Y)

2) ITocTosHHOE 3anomuHatoiiee yctpoictro (I13Y)

3) XKectkuii nuck (HDD)

4) Gnem-namsats (SSD)

13. Kakoii 3;1eMeHT ynpagBJjisieT 10C/1e10BATeIbHOCTHIO BHITIOJIHEHU S
KOMAaHJ B nmpoueccope?

1) Kom-namstob

2) Ycerpoiicto ynpasienus (YY)

3) Peructpsl 00111€T0 HA3HAYCHUS

4) llluHa JaHHBIX

14. /I yero npegHasHaYeHAa CHCTEMHAas IIMHA?

1) Jns mepenaun muTaHus

2) Jlns oomena nanapiMu Mexxay CPU, mamsaTeio u nepudepueit
3) Jluis oxnaxkieHus nmpoieccopa

4) J1ns noaKIII0YeHUsI MOHUTOPA

15. Kakoii TMII IaMSAITH UCIOJIb3YeTCH VISl KIMUPOBaHUA AaHHbIX B CPU?
1) Cratnueckas namsath (SRAM)

2) Aunamuyeckas namsats (DRAM)

3) Flash-mamsth

4) MarauTtHas JIeHTa

OIIK-9.

16. YTo XxpaHUTCH B perucrpax npoueccopa?

1) Jonrocpounble apXUBbI JaHHBIX

2) Texyurue oOpabaThiBaeMble KOMaH bl M IPOMEKYTOYHBIC PE3YIHTATHI
3) OnepanmonHas cucrema

4) BuneonoTok

17. Kakoii KOMIIOHEHT NpPeodpa3yeT NepeMeHHbIH TOK B IOCTOSIHHBI 1151
IBM?

1) bnok nutanus (BIT)

2) MarepuHckas 1miaTa

3) CeBepHbIii MOCT

4) Taiimep
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18. Kakoii uaTepdeiic ucnosb3yercs 1Jas moaxawdeHuss SSD B
coppeMeHHbIX ITK?

1) NVMe (PCle)

2) IDE

3) RS-232

4) PS/2

19. Yto u3 nepeuyuciaennoro HE siBisiercst 3JieMeHTOM MATEepHHCKOM
iarbi?

1) Yuncer

2) ApupMeTHKO-JIOTHIECKOE YCTPOUCTBO

3) BIOS/UEFI

4) Cnnotelt RAM

20. Kakoii 3sieMeHT oTBevaet 3a xpaHenue BIOS/UEFI?
1) Mukpocxema Flash-namsaru

2) XKectkuii 1uck

3) OnepaTuBHAs TaMATh

4) Buneokapra

21. Yto nmpenacranJsieT codoii nepudepuiinoe ycTpoiicTBo?

1) YcrpoiicTtBo, BXos1Iee B OCHOBHOW KOMIUIEKT MOCTABKU KOMITBIOTEPA.
2) JonomHuTenbHOE 000PYI0BaHUE, PACIIIUPSIONIEE BO3MOKHOCTH
KOMIIBIOTEPA.

3) BHyTpeHHUI KOMIIOHEHT CUCTEMHOTO OJIOKA.

4) DIeKTpOHHBIN OJIOK ITUTAHUS.

22. Yto o003HauaeT ad00peBuarypa RAM?
1) Random Access Memory

2) Read Only Memory

3) Remote Administration Module

4) Redundant Array of Independent Disks

23. Kakoe ycTpoiicTBO OCylIecTBJIsIeT MPeo0pa3oBaHue aHAJIOTOBOI0
CUTrHaJIa B Hu(pposoi?

1) Moaem

2) Anantep Ethernet

3) XKecTkuii 1UCK
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4) ITpoueccop

24. Kaxoii Tl pa3beMa HCNOJIb3YeTCH IS MOAKJIIYEHU MOHUTOPA
BbICOKOI'0 pa3peueHus?

1) PS/2

2) HDMI

3) COM-niopt

4) IEEE 1394 FireWire

25. Yto o0ecnieynBaeT nNpsiMoe yrnpapJieHHe NAMAThIO J1JI YCKOPEHUs
o0MeHAa TaHHBIMHU MeEXKIY ycTpoiicTBamu?

1) Direct Memory Access (DMA)

2) Central Processing Unit (CPU)

3) Cache Memory

4) Input/Output Controller (I0C)

26. Kakasi opranu3anus IMH CYUTACTCS Napa/LIeJbHON nepeaaveit
JaHHBIX?

1) Serial bus

2) Parallel bus

3) Wireless connection

4) Optical fiber link

27. YT0 BXOAMT B COCTAB LEHTPAJIBLHOIr0 nmpoueccopa (CPU)?
1) OnepatuBHast NaMAThH

2) MarepuHckas miaTta

3) Apudmeruxo-noruueckoe yctpoictro (ALU)

4) bnok nutanus

28. Kakoii pa3beM CJIY:KUT JJIM MOAK/JII0YEeHUS BHEIIHEH 3BYKOBOM
KapThI?

1) USB Type-C

2) Microphone Jack

3) PCI Express Slot

4) Thunderbolt Port

29. Kakoii uHTep(eiic npeqHa3HAYEH 1JIS BLICOKOCKOPOCTHOM nepexaqyu
JAHHBIX C BHEIIIHUMH yCTpOMcTBaMu?

1) Universal Serial Bus (USB)

2) Small Computer System Interface (SCSI)
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3) Peripheral Component Interconnect (PCI)
4) Integrated Drive Electronics (IDE)

30. Kak Ha3pIBalOTCS YCTPOHCTBA, 00ecnevynBaloIne nepeaavy JAaHHbIX OT
KOMIIBIOTEPAa K BHEIIHEMY YCTPOiCTBY?

1) YcrpolictBa oToOpaxeHus

2) [lepudepuiinbie ycTpoiicTBa BBOAA

3) YcrpoiicTBa MaccoBOM MaMsITH

4) YcrpoiicTBa BbIBOJIA

Kuarou Kk Tecry:

1.2 2.2 3.3 4.2 5.2 6.2 7.3 8.3 9.2 10.3
11.2 12.1 13.2 14.2 15.1 16.2 17.1 18.1 19.2  |20.1
21.2 | 22.1 23.1 242 | 25.1 262 (273 (283 |[29.1 30.4

IIkana oneHMBaHus Pe3yJIbTATOB TECTUPOBAHUA

% BepHBIX pelieHuii (0TBETOB) Illkasa oneHHBaHUS
85 -100 OTIIMYHO
70 - 84 X0poIo
50- 69 YJIOBJIETBOPUTEIILHO
0-49 HEYIOBJIETBOPUTEIILHO

6.2.4. Ilpumepsbl 1a00paTOPHBIX padoOT
OIIK-7, OIIK-9
JlaGoparopHasi pab6ora Nel: OcHoBbI padoThI ¢ Arduino
[lenb: ocBoenue 6a3oBoi cpenbl pazpaborku Arduino IDE, 3HaKoMcTBO €
wiatoi Arduino Uno ¥ mpOoCTEHIIIMME 3JIEKTPUYECKUMH LIETISIMU.

3amaHus:

l. CobOparh cxeMy CBETOJMOJHOTO WHAWKATOpAa W YIPaBJISATh €ro
CBEUCHHEM C TTOMOIIIBIO MPOTPAMMEBI.

2. Cozpathe nporpamMmy, peaanu3yollyl0 MUTAaHUE CBETOAMOJIa C 3aJaHHOMI
YaCTOTOM.

3. J100aBHUTH KHOMKY, 3aITyCKAIOLIYI0 MUTAJIKY BPYUYHYIO.

JlabopaTopHasi padora Ne2: PaGora ¢ 1aT4uKaMu TeMIlepaTypbl
Lenp: n3yunTh MOAKIIOYEHUE TaTYUKOB TEMIEPATYpPhl U 00pabOTKY CUTHAJIOB
B cpene Arduino.
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3aganus:

1. [Moaxmtounts gatunk remmeparypsl DS18B20 k Arduino.

2. Hamncate nporpaMMmy CUYMTBIBaHUS ITOKa3aHUM JaTd4vKa W BBIBOJAA
3HAYEHHU Ha MOCIIEI0BATEIbHBIN MOPT.

3. PeanuzoBarh mpoCTyr0 CHCTEMY CHUTHAIM3aLUHU, CPadATHIBAIOIIYIO IPH

IMPEBBIIICHUHU ITOPOTOBOI0 3HAYCHUS TCMIICPATYPHIL.

JlaGoparopHasi pabGora Ne3: YnpasJ/ieHue ABUraTeJsiMH MOCTOSIHHOTO TOKA
[enb: o3HakOMIIeHHE C pabOTON ABUTraTeNel MOCTOSHHOIO TOKA U CO3/IaHUEM
MPOCTHIX ABTOMATU3UPOBAHHBIX CUCTEM.

3amanus:

1. [TogkmounTh JBHUTaTellb IOCTOSHHOTO Toka K Arduino depe3
TPaH3UCTOP WJIU peie.

2. Hanucars nporpammy s 3amycka JBUTaTeNsl ¢ Pa3IudHON CKOPOCTHIO
BpAIlICHUS.

3. Hcnonb3oBaTh MNOTEHUMOMETP JUIi M3MEHEHHUS CKOPOCTH BpaIllCHUS

ABUI'aTCJIA B PCKHUMC PCAJIbHOI'O BPCMCHM.

JlaGoparopHasi padora Ne4: Padora ¢ LCD-gucmieem
[enb: oBaneTh TEXHUKOW MOJKIFOYEHUS KUJIKOKPUCTATUTMYECKUX JTUCILIICEB U
BBIBOJIa TEKCTA HA JUCIJICH.

3amanus:

1. IMoaxmrounuts LCD-nucmieit 16x2 x Arduino.

2. BriBecTr MpUBETCTBEHHOE COOOIIICHUE HA DKPAHE.

3. Opranu3oBaTh MUKJIAYHBIA BBIBOJ TEKYIIMX 3HAYCHHUN TeMIepaTypbl U

BJIQYKHOCTHU C UCIOJIb30BaHUEM ceHcopoB (natuuk DHT11/DHT22).

JlabopaTopHnasi padora NeS: IIpoekTupoBaHne cMCTEMbI ABTOMATHYECKOT0
M0JIUBA PACTEHUM
[lenb: co3maHre aBTOMATUYECKOM CHCTEMBI MTOJIMBA KOMHATHBIX PACTCHUN Ha
ocHOBe Arduino u CEHCOPHBIX MOYJIEH.

3anaHus:

1. HacTpouTts gaTumk Bia)XHOCTH MOYBBI M BbIBECTH Mokazanus Ha LCD-
JKpaH.

2. [ToaKIIFOYUTE AJIEKTPOMArHUTHBIM KJAIaH JJis HOAa4y BOBI.

3. CocTaBUTh aIrOpPUTM aABTOMATHYECKOIO BKIIIOYEHMS KJanaHa MpuU

AJOCTUKCHUU OIIPCACIICHHOI'O YPOBHA BJIAKHOCTH.

JlaGopaTopHasi padora Ne6: Co3naHue aBTOHOMHOI MeTEOCTAHIIUMN
[lenb: coOpaTh MOJTHOLEHHYI0 aBTOMATUYECKYH0 METEOCTaHIUI0 Ha 0aze
Arduino ¢ usmepeHreM TeMInepaTyphbl, JaBICHUS U BIAXKHOCTH BO31yXa.
3amanus:
1. [TonkmounTh NAaTYMKU TEMIIEpPAaTypbl, aTMOC(PEPHOTO [aBICHHUS U
Brnaxaoctu (BMP180/BME280).
2. OcymectBiath cO0p 1 BbIBOA fNaHHbIX HA OLED-gucnueil.
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3. [TepenaBaTs coOpanHyt0 HHGOPMAIIUIO HA CEPBEP UITU

Ixajaa oneHUBaHUA

IITxana oneHUBaHUA

Kputepuu oreHMBaHuUs

«OTInYHO»

06yanOLLII/II‘;IC$I SICHO M3JI0KHJI YCJIOBHEC 3aa4r, PpCIICHUC 000CHOBaI

«XopomIo» 00yyJaromuics sSCHO M3JOXKWI YCIOBUE 3a/ladyd, HO B OOOCHOBaHUU
pelIeHus UMEIOTCSI COMHEHHUS;
«Y 1OBJIETBOPUTETHLHOY» oOy4Jalomuics H3JI0KWI pelleHre 3aJauyd, HO OOOCHOBal €ro

bopMyIIUpPOBKaMU OOBIIEHHOTO MBIIIIJICHHUS;

«HeyIlOBJ'ICTBOpI/ITeJIBHO»

oOydaromuiicss He ySICHHI YCJIOBHE 33/JauH, pPelleHHue He 00OCHOBAI
nubo0 He cnan paboTy Ha MPOBEPKY (B Ciydyae MPOBEICHUS PEIICHHS
3aJa4 B MUCbMEHHOU hopme).

6.2.5. UnauBuayaibHbIe 3a1aHUA AJI51 KYPCOBOM padoThl (IIPOEKTA)

OOyuaromuMcst PeIoCTaBIsAeTCd MPaBO BbIOOpAa TEMbI KypCOBOM pabOTHI B
COOTBETCTBHUH C pa3paOOTaHHBIM MEPEUHEM, WM 00YYAIOLIUNCA MOKET MPEIIOKUTh
CBOIO TEMY C OOOCHOBAHMEM €€ aKTYaJbHOCTH M 1I€JIECOO0PAa3HOCTU UCCIIEJOBAHMSL.
Bo Bcex cimyuasx Tema KypcoBOW paOOThl JOJKHA OBITH COTJIaCOBAHA C HAYUYHBIM

YKa3aHu:Aa

K KypcoBoil  paboTe 1O  JAMCIMIUIUHE

«BpruncnurenbHbIC MalllnHbI, CUCTCMBI U CCTH» K pa60qeﬁ ImporpamMme TUCHUIIINHBI

PYKOBOJIUTETIEM.

MeTtoanueckue
MPUJIaratoTCs.

1.  PazpaboraTh
nerxennst HC-SRS01.

2. Pazpaboratp
nemxkeanss HC-SRS501.

3. Pazpaborath
paccrosinust HC-SR04.

4. Pazpaborarts
paccrosiuust HC-SR04.

5. Pazpaborats
MQ-2.

6. Pazpaborath
MQ-2.

7.  PazpaboraTh
MQ-7.

8.  Paszpaborath
MQ-7.

0.
MQ-135.

10.
MQ-135.

11. Pa3paborarts

Temaruka KypcoBbIX padoT
cuctemy Ha KoHTpoimiepe Arduino Nano ¢ maryukom

cuctremy Ha koHTpojuiepe Arduino UNO c¢ natuyukom
cucreMy Ha koHTpojuiepe Arduino Nano ¢ matdyukom
cucteMmy Ha koHTposuiepe Arduino UNO c¢ pgaTdamkom
cucteMy Ha KoHTposuiepe Arduino Nano ¢ gaTuukom rasa
cucrtemy Ha KoHTpoiepe Arduino UNO ¢ gatymkom rasa
cuctemy Ha KoHTpoiuiepe Arduino Nano ¢ maTymkom rasa

cuctemy Ha KoHTposuiepe Arduino UNO ¢ gatuukom rasa

Pazpaborats cucremy Ha koHTposuiepe Arduino Nano ¢ 1aT4uKkoM JbIMa

Pazpaborats cucremy Ha koHTposuiepe Arduino UNO ¢ natyukom jasima

cucteMy Ha KoHTpoiiepe Arduino Nano ¢ nparyukom

32




TUTAMEHH.

12. Pazpaborats cucremy Ha kKoHTposuiepe Arduino UNO ¢ mgaTumikom
TUTAMEHH.

13. Pazpaborate cucremy Ha  KoHTpoiiepe Arduino Nano ¢
YJIBTPA3BYKOBBIM TATYUKOM YPOBHS KUIKOCTH.

14. Pa3zpaboratb cucremy Ha koHTpoiuiepe Arduino UNO ¢
yJIBTPA3BYKOBBIM JIATYUKOM YPOBHS KUKOCTH.

15. Pa3zpaborath cucremy Ha koHTpoJuiepe Arduino Nano ¢ maTdyukom
MarHUTHOTO TTOJIS.

16. Pa3zpaborath cucremy Ha koHTpoJuiepe Arduino UNO ¢ nparuyukom
MarHuTHOTO TOJIS.

17. Pazpaborath cucteMmy Ha KoHTpoiiepe Arduino Nano ¢ 1aTYuKOM TOKa
ACS712.

18. Pazpaborats cuctemy Ha koHTpoiepe Arduino UNO ¢ natyukom Toka
ACS712.

19. Pazpaborats cucremy Ha KoHTposuiepe Arduino Nano ¢ JaTYHMKOM
HATIPSDKCHMSL.

20. Paszpaborate cucremy Ha KoHTpouiepe Arduino UNO ¢ mgaTumkom
HATPSDKCHISL.

21. Pagpaboratp cucremy Ha  KoHTposuiepe Arduino Nano ¢
KUJIKOKPUCTAIUIMYECKUM JuciuieeM 1602.

22. Pazpaboratp cucremy Ha  koHTposiepe Arduino UNO ¢
KUJIKOKPUCTATUIMYECKUM uciieeM 1602,

23. Pazpaborarh cucteMy Ha KoHTposuiepe Arduino Nano c¢ rpadgudeckum
muciuieeM SSD1306.

24. Pazpaborare cucremy Ha koHTposuiepe Arduino UNO c rpaduueckum
muciuieeM SSD1306.

25. Pazpaboratp cucremy Ha  koHTposuiepe Arduino Nano ¢
CEMHUCETMEHTHBIM UHIUKATOPOM.

26. Pazpaborate cumcremy Ha  koHTposuiepe Arduino UNO ¢
CEMHUCETMEHTHBIM HHIUKATOPOM.

27. Pazpabortarh cuctemy Ha KoHTposuiepe Arduino Nano co CBETOIHUOIHOM
MarpuLen 8x8.

28. Pazpaborars cucremy Ha koHTposuiepe Arduino UNO co cBeToauO HOM
Marpuuen 8x8.

29. Pazpaborarh cuctemy Ha KoHTposuiepe Arduino Nano ¢ mIaroBsimMm
nsurareneM 28BYJ-48.

30. Pazpaborate cuctremy Ha koHTposuiepe Arduino UNO ¢ maroBbim
nsurarenem 28BYJ-48.

31. Pazpaborats cucremy Ha  KoHTpoiiepe Arduino Nano ¢
cepBoBuraresem MG995.

32. Pazpaborate cucremy Ha  KoHTpoiiepe Arduino UNO ¢
cepBoaBurareneM MG995.

33. Pazpaborate cucreMy Ha  KoHTpoiuiepe Arduino Nano ¢
AIEKTPOMATHUTHEIM pelie.
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34. Pazpaborate cucremy Ha  KoHTpoiiepe Arduino UNO ¢
AIIEKTPOMATHUTHBIM peJie.

35. Pazpaborath cuctemy Ha KoHTposuiepe Arduino Nano ¢ TBepAOTEIbHBIM
pene.

36. Pazpaborath cuctemy Ha koHTposuiepe Arduino UNO c¢ TBepaoTEIbHBIM
pene.

37. Pa3zpaborath cucremy Ha KoHTpoiuiepe Arduino Nano ¢ wmotop-
PEAYKTOPOM TMOCTOSIHHOTO TOKA.

38. Pa3zpaboratp cucremy Ha KoHTposuiepe Arduino UNO c¢ wmotop-
PEAYKTOPOM TMOCTOSITHHOT'O TOKA.

39. Pazpaborath cuctremy Ha koHTposuiepe Arduino Nano c¢ apaiiBepom
nsurareneit L298N.

40. Pazpaborate cuctemy Ha koHTposuiepe Arduino UNO c¢ npaiiBepom
nBurareneit L298N.

41. Pazpaborate cuctemy Ha koHTposuiepe Arduino Nano c¢ Bluetooth
moxaysiem HC-05.

42. Pazpaborate cuctemy Ha koHTposuiepe Arduino UNO c Bluetooth
moaynem HC-05.

43. Pazpaborars cucremy Ha kKoHTposuiepe Arduino Nano ¢ Wi-Fi mogynem
ESP8266.

44, Pazpabortars cuctremy Ha koHTposuiepe Arduino UNO ¢ Wi-Fi mogynem
ESP8266.

45. Pazpaborars cuctemy Ha koHTposuiepe Arduino Nano ¢ GPS monynem
NEO-6M.

46. Pazpaborate cucremy Ha KoHTposuiepe Arduino UNO c GPS moaynem
NEO-6M.

47. Pazpaborath cuctemy Ha kKoHTposuiepe Arduino Nano ¢ RFID moxynem
RC522.

48. Paszpaborath cuctemy Ha koHTposuiepe Arduino UNO ¢ RFID moxynem
RC522.

49. Pazpaborare cuctemy Ha KoHTpoJuiepe Arduino Nano ¢ ceHCOpHOI
KHOTIKOM (EMKOCTHOM).

50. Paspabotath cucremy Ha koHTposuiepe Arduino UNO c ceHcopHOi
KHOTKOM (EMKOCTHOM).

51. Paspaborath cuctemy Ha KoHTpouiepe Arduino Nano ¢ JKOUCTHKOM.

52.  Paspaborath cuctemy Ha KoHTposuiepe Arduino UNO ¢ 1KOUCTHKOM.

53. Paspabotath cucteMy Ha KoHTpoyuiepe Arduino Nano ¢ KiaBuatypoi
4x4.

54. Pazpabotath cucremy Ha koHTpoiiepe Arduino UNO c kiaBuatypoii
4x4.

55. Pazpabotath cuctemy Ha koHTpoiuiepe Arduino Nano ¢ SHKOJIEpOM.

56. Pa3zpabotath cuctemy Ha koHtpoiuiepe Arduino UNO ¢ sHKOIEpOM.

57. Pazpaboratb cucreMy Ha  KoHTpomiepe Arduino Nano ¢
MOTCHIITIOMETPOM.

58. PaspabGorate cucreMy Ha  KoHTpouiepe Arduino UNO ¢
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MOTEHIIIOMETPOM.

59. PazpabGorats cucremy Ha  KoHTpoiuiepe Arduino Nano ¢
(hOoTOPE3UCTOPOM.

60. Pazpaborate cucremy Ha  KoHTpoiiepe Arduino UNO ¢
boTOpE3UCTOPOM.

61. Pazpaborate cucreMy Ha  KoHTpoiuiepe Arduino Nano ¢
Tepmopesuctopom NTC.

62. Pazpaboratb cucremy Ha koHTpoyuiepe Arduino UNO ¢
tepmopesuctopom NTC.

63. Pa3paborath cucremy Ha KoHTpoJuiepe Arduino Mega 2560 ¢ natunkom
nemxenust HC-SR501.

64. Pa3paborarh cucremy Ha KoHTpoJiepe Arduino Mega 2560 ¢ natyukom
paccrosiaust HC-SR04.

65. Pazpaborath cucremy Ha koHTpoiuiepe Arduino Mega 2560 ¢ naTunkom
raza MQ-2.

66. Paszpaborats cuctemy Ha kKoHTpoiiepe Arduino Mega 2560 ¢ maTurkom
TUTAMEHH.

67. Pazpaborate cucremy Ha KoHTpoiuiepe Arduino Mega 2560 c
KUJIKOKPUCTAIUIMYECKUM Juciuieem 1602.

68. Pa3zpaborath cucremy Ha koHTposuiepe Arduino Mega 2560 c
rpaduueckum aucruieem SSD1306.

69. Pa3paborath cuctemy Ha kKoHTposuiepe Arduino Mega 2560 ¢ maroBsim
nsurarenem 28BYJ-48.

70. Pa3zpaboratp cucremy Ha KoHTposuiepe Arduino Mega 2560 c
cepBoaBuraresem MG995.

71. Pazpaborate cucremy Ha KoHTpoiuiepe Arduino Mega 2560 c
AJIIEKTPOMATHUTHBIM pelie.

72. Pazpaborate cucremy Ha KoHTpoiuiepe Arduino Mega 2560 c
npaiiBepom asurateneit L298N.

73. Pazpaborath cuctemy Ha koHTposuiepe Arduino Mega 2560 c¢ Bluetooth
moaynem HC-05.

74. Pa3zpaborath cuctemy Ha KoHTpoiuiepe Arduino Mega 2560 ¢ Wi-Fi
moxyJsieM ESP8266.

75. Pa3zpaborath cucremy Ha kKoHtposuiepe Arduino Mega 2560 c¢ GPS
moxayJsieM NEO-6M.

76. Pa3zpaborath cuctemy Ha KoHTposuiepe Arduino Mega 2560 ¢ RFID
moayineM RC522.

77. Pazpaborath cucremy Ha KoHTposuiepe Arduino Mega 2560 c
JKOMCTHUKOM.

78. Pazpaborate cucremy Ha KoHTpoiuiepe Arduino Mega 2560 c
KJIaBUaTypou 4x4.

79. Pazpaborate cucremy Ha KoHTpoiuiepe Arduino Mega 2560 c
SHKOJIEPOM.

80. Paszpaborates cucremy Ha KoHTpoiuiepe Arduino Mega 2560 c
(boTOpPE3UCTOPOM.
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IIxaaa oneHNBaHUA

[IIxana onieHNBaHUS

Kpurepnn oneHHBaHUS

«OTIn4YHO»

CTaBUTCS 3a KypCOBYIO pabOTy, KOTOpasi XapaKTepH3yeTcs
MCIIOJIb30BaHUEM OOJIBILIOTO KOJINYECTBA HOBEHIINX JINTEPATYPHBIX
HCTOYHUKOB, ITyOOKUM aHaJIM30M IPUBJICYEHHOTO MaTepuana,
TBOPUYECKHUM IOJIXOJIOM K €T0 U3JI0)KEHUIO, 3SHAHUEM
3aKOHOMEpPHOCTEN (PYHKLIMOHUPOBAHUS COBPEMEHHBIX
MH(POPMALMOHHBIX CHCTEM, OCHOBHBIX IMOHITHHN, KATETOPHA 1
MHCTPYMEHTOB B 00JIaCTH HH(OPMATUKH U BBIYUCIUTEIBHON
TEXHUKH, OCHOBHBIX OCOOCHHOCTEW BEAYIIMX IIKOJ M HAIIPABICHUN B
coepe IT; ymeHuem aHaIM3upoOBaTh U HHTEPIPETUPOBATD JAHHBIE
OTEYECTBEHHOH M 3apyO0eKHOM CTATUCTUKU 00 MH(OPMAITMOHHBIX
npoleccax U sIBICHUSX, BBIABIATh TEHAECHIMH, IPOTHO3HUPOBATh
BO3MOYKHOCTh MX Pa3BUTH B OyIylIeM, BBISABISTH MIPOOIIEMBI
TEXHUYECKOI'0 U aITOPUTMUYECKOT0 XapaKkTepa Ipy aHalIu3e
KOHKPETHBIX CUTYyallUii, IpearaT Coco0bl UX peleHus,
OLIEHUBATbh PUCKH U BO3MOXHbIE TEXHUYECKHE MOCIEICTBHS TE€X WIH
MHBIX SBJICHUN, IPOUCXOAIIINX B chepe HHOOPMATHKH U
BBIUHUCTUTENbHON TexHuKu. PaboTta mo HUP noxyyaet HauBbICIIyIO
OLICHKY B CJIy4yae OJHOBPEMEHHOIO BHITIOJHEHUS CIEAYIOLIUX
YCIJIOBHIA:

a) 00BEKT UCCIEI0BAHUS OIMCAH C MPEAEIBbHO IUPOKUM
NPUBJIEYEHNEM UCTOYHUKOB (KaK BHYTPEHHHX, TaK U BHEIIHHUX), HA
HEro COCTaBJIEHO COOTBETCTBYIOIIEE JOChE, B KOTOPOE CKOITMPOBAHBI
BCE MCI0JIb30BaHHbIE MaTepUAJIbI;

0) caMOCTOSITETLHO U KOPPEKTHO (T.€. B COOTBETCTBUU C
peanbHBIMU (PaKTaMu) cieNlaHbl BBIBO/BI U3 aHAJIN3a J0CHE;

B) BBISIBIIEHA B3aMMOCBS3b IOJTYUYEHHBIX PE3YJIHTATOB C
o011eTeopeTHYeCKMMHU IPoOIeMaMu Kypca MUKPOIKOHOMUKH.

Brinecennsie B [Ipunoxenue marepuanbl MOTYT HOBBICUTh
0OIIYIO OIICHKY 3a KYPCOBYIO pa0boTYy.

«Xopomo»

CTaBHUTCS 3a KypCOBYIO pa0OTy, HAMMCAHHYIO HA JJOCTATOYHO
BBICOKOM TEOPETHYECKOM YPOBHE, B ITOJHOM Mepe pacKpPBIBAIOIILYO
COJIEpKaHNE TEMbI KypCOBOW PabOTHI, C MPUBEICHHBIM (PAKTHYECKIM
MaTepUaioM, 10 KOTOPOMY C/ICJIaHbI TPABUIIbHBIC BHIBOIBI U
000011IeHNS, TPOU3BE/ICHA YBSI3Ka TCOPHUHU C MMPAKTHKON
COBPEMEHHOM JEHCTBUTEILHOCTH, IPABHIBLHO 0()OPMIIEHHY IO
padoTy.

((y,ZLOBJ'ICTBOPI/ITeJ'IBHO))

CTaBUTCS 32 KypCOBYIO pabOTy, B KOTOPOH HEIOCTaTOYHO MOJIHO
OCBEIIIEHBI Y3JI0BBIE BOIIPOCHI TEMBI, pab0Ta HamucaHa Ha 0a3e O4eHb
HEOOJIBIIOr0 KOJIMYECTBA HCTOYHHUKOB, JINOO Ha Oa3e ycTapeBIInX
HCTOYHHUKOB.

«Hey,ZLOBJ'IeTBODI/ITCJ'IBHO»

CTaBHUTCS 32 KypCOBYIO paboTy, MEPENUCaHHYIO C OAHOTO UIIH
HECKOJIbKMX NCTOYHUKOB. PaboTa B pamkax HU1P ouenuBaercs
HEYJIOBJIETBOPUTENILHO B CIIy4ae HapylIeHUs TpeOOBaHUI 3a/1aHMsL.

6.3. OLEHOYHBLIE CPEICTBA HNPOMEXYTOYHOI'O

KOHTPOJIA
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BOHpOCbI AJIA MMOATOTOBKH K leOMe)KyTO‘lHOﬁ aTTeCTalluM IO HTOraM

OCBOEHHUSI JTUCHUILINHBI BoIuncanTeabHbIE MallluHbI, CUCTEMBI H CE€THU

OIIK-7.

l. OCHOBHBIE IOHSTHUS U ONIPEICIICHUS

2. YpoBHU JieTanu3aiuy BHIYUCIUTEIbHBIX MAllluH

3. DTanbl pa3BUTUS BEIYUCIUTEIIBHON TEXHUKU

4. Konmenmus MalmHel ¢ XpaHUMOW B TaMSATH MPOrPaMMOit

5. Kputepun 3¢ HeKTHBHOCTH BEIYUCIUTENBHBIX MAIIIUH

6. dakTOphl, OMPEACIAIONIUE PA3BUTHUE APXUTEKTYPhl BBIUYMCIUTEIbHBIX
CUCTEM

7. [IponieccopHas apxuTeKTypa

8. Apxutektypa CISC

9. Apxutektypa RISC

10.  CynepckaiasipHOCTb

11.  VLIW-IIponeccopsl

12.  IlpuHcCTOHCKasi U rapBapACKasi apXUTEKTypPbl

13. TlonsiTHE CEMaHTUYECKOTO pa3phiBa

14.  KoHuenius MHOTOYpPOBHEBOU paOOThI BEIYUCIUTENBHBIX CUCTEM

15. He ¢ou HeitmaHoBckas apxuTeKkTypa

16. CrexoBas apXUTEKTypa, KAHOHUYECKAsk CTEKOBAsl MaIlIMHA

17. Knaccudukanus napaaieabHbIX BBIUUCIUTEIbHBIX CUCTEM

18. Cucrema komaH1 MUKpOKOHTposuiepoB AVR.

19. CewmeiicTBa 1 Bepcur MUKpOKOHTpouiepoB AVR.

20. Amnmaparnas yacth miatdopmbl Arduino. Bepcun mnardopmsr Arduino.

21. ba3zoBblie anemenTsl OBM. Jlornueckue 351€MEHTHI

22. ba3zoBble aneMenTsl DBM. Tpurrepsl

23.  SI3pikm ommcaHus ammapatypsl. [Iporcxoxaenue s3pikoB SystemVerilog
u VHDL.

24.  S3piku onucanus annaparypbl. Cumymsinus 1 CUHTES.

25.  SI3pIkm ommcaHus ammapaTtypbl. KomOuHaIMOHHAS TOTHKA.

OIIK-9.

26. OnepanroHHas 4aCTh MUKPOIIpOLIECCOpa. Y CTPOMCTBO YIPABICHUS.

27. OmnepauMoHHas 4YacTh MHUKpompoueccopa. ApupMETUKO-TOTHYECKOoe
YCTPOUCTBO.

28. HurepdeiicHas yacTb MUKPOIIPOIIECCOPA.

29. XapakTepUCTHKH cUCTEM naMmsiaTu. HMepapxus  3allOMHUHAIOIIUX
YCTPOWCTB.

30. OcHoBHast NaMsITh.

31. 31 Kem-namsrtsb.

32.  Craruueckue O3Y.

33. Jlumammueckue O3VY.

34. TlocTositHHBIE 3aIIOMUHAIOIIME YCTPOUCTBA.

35.

Dmin-mamMaTe. Oelr-HakonmuTeNb.
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36. BupryanpHas namsThb.

37. BHeumHssa MaMATh.

38. Haxonwurenb Ha )KECTKUX MAarHUTHBIX JUCKaX.

39. HakonuTtenb HA ONTUYECKUX JUCKAX.

40. TBepaoTelbHBIA HAKOITUTEb

41. Cucrema BBOJa/BbeiBOAa. Obecneuenue unrepgeiica ¢ LI u mamsTsio.
Obecnieuenre wuHTEpdeica € OJHUM WIM HECKOJIbKUMH  HepUPEpUITHBIMU
YCTPOWCTBaMH.

42. Bxemnue yctpoictBa. CTpyKTypa BHEIIHETO yCTPOKUCTBA.

43. @OyHKIUU MOAYJIS BBOJA/BBIBO/IA.

44. Mertoasl ymopaBieHHs BBOJAOM/BBIBOJOM. KaHanbsl U mponeccopbl
BBOJIa/BBIBO/A.

45.  Tumbl MHUHBI «IIPOIECCOP-TIAMSTHY, BBOJIA/BBIBOA U CUCTEMHbBIC IITMHBI.

46. MHepapxus mIMH.

47.  ApOuTpax IIuH.

48.  IIpOoTOKOJ IIUHBI.

49.  PeructpoBasi MOJIeJIb LICHTPAJILHOTO TIpoIleccopa.

50. KonBeuepusanus KOMaHJ U €€ BIUSHHUE HA MPOU3BOIUTEIBHOCTb.

51. MexanuszMm Opeacka3zaHus NepexoI0oB B Mporeccopax.

52.  Bueouepeanoe ucnonnenue komana (Out-of-Order execution).

53. TaktupoBaHue U CUHXPOHMU3ALIUS B BHIYUCITUTEIBHBIX CHCTEMAX.

54. IlpepbiBaHus: ammapaTHble W OPOTrpaMMHBIC, MAaCKUPyEMbIE W
HEMAaCKHUpYyEMBIE.

55. Ilpsamoit goctyn k namsata (DMA) u kontpouiep DMA.

56. Ilpunmun paboTel auHamMu4eckod omepatuBHOM mamsatu (DRAM) u
pereHepanus.

57. CTpykTypa A4eiku cTaTU4eCKOU onepatuBHON naMstu (SRAM).

58.  Opranuszanus MHOroypoBHeBoi kem-namsaru (L1, L2, L3).

59. Tlonutuku 3amemenus kemi-ctpok (LRU, FIFO, Random).

60. CnocoObl 0TOOpa)keHHsSI Kella Ha OCHOBHYIO MaMsTh (MIpsMOE,
MOJIHOCTHIO aCCOLIMATUBHOE, MHOXKECTBEHHO-ACCOLIMATUBHOE).

61. CerMeHTHas ¥ CTpaHUYHAsl OPTaHU3ALNS BUPTYAJIbHON AMSITH.

62. bydep accoumatuBHoi Tpancasauuu (TLB) u ero HazHaueHue.

63. CTpyKTypa IOPOKEK U CEKTOPOB KECTKOTO JTUCKA.

64. Konrpomnep xkE€cTkoro aucka u uHTepdeicel noakioueHus (SATA,
SAS).

65. Opranuzanusg NAND-namMsiTi B TBEpIOTEIIbHBIX HAKOTTUTESX.

66. Wear Leveling (BrIpaBHUBaHME U3HOCA) BO (priemI-nmamsiTy.

67. KiaBuaTypbl: MaTpU4YHas CTPYKTYypa U CX€Ma OIpoca.

68. IlpuHTepsl: MATpUYHBIC, CTPYWUHBIE, JIa3EpHbIE, TPUHIIUIT PAOOTHI.

69. CkaHepsl: IUIAHIIETHBIC, IPOTSHKHBIC, PYYHBIC, TPUHITUI paOOTHI.

70.  Monutopsl Ha ocHoBe JKK-marpuii M OpraHuyecKMX CBETOJIMOJIOB
(OLED).

71. Bupneoamantep (Tpaduueckuii mporeccop) U €ro B3aUMOJACWUCTBHE C
OCHOBHOM NaMSITHIO.
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72.  3BYKOBBIE aJlalTephl: TPAKT IU(PPO-aHAIOTOBOTO M aHAJIOTO-ITU(POBOTO
npeoOpa3oBaHus.

73.  CereBble afantepsl U UX pojib B CUCTEME BBOJA-BhIBOIA.

74.  MaructpaibHO-MOIyJIbHAas apXUTEeKTypa DBM.

75.  Cuctemusblie muHbl PCI, PCI Express u ux mpoTOKOJIBI.

76.  ApOuTpax MHHBI C HapaJUICTbHBIM MPUOPUTETOM U C UCTHOJb30BAHUEM
LEMOYEK.

77.  TaiiMepsl U CYETYMKHU KaK IEpUPEpHiITHbIE YCTPONCTBA.

78.  IlocnenoBarenbHbIE U MapajuielibHble HHTEp(eichl BBOIa-BIBOAA.

79.  Ilporpammupyemslii kouTposuiep npepsiBanuii (P1C).

80. VYHuBepcaibHasg mocienoBarenbHas muHa USB: kiacchl yCTpPOWMCTB U

IMPOTOKOJ oOMeHa.

6.4. MeToguueckue MaTepuaJibl, ONpeaeJsaolne NPoueaypbl OLeHUBAHUS
3HAHU, YMEHU i, HABBIKOB H (WJIH) ONBITA J€ATEJIbHOCTH, XapPAKTEPU3YIOLIUX
JTanbl (JOPMUPOBAHUSA KOMIIETEHIIMA

OCHOBHOI 1I€/bI0 MPOBEACHUS TMPOMEKYTOUHOM AaTTECTAlUHU  SIBISETCS
ONpE/ICJICHHE CTENEHU JOCTWKEHHS I1eed Mo ydyeOHOW AUCHUIUIMHE WU €€
pazgenaM. OCyHIECTBISIETCS 3TO MPOBEPKONM M OLIEHKOW YPOBHS TEOPETUYECKOUN
3HaHUM, TOJYYCHHBIX OOyYalOIUMHCS, YMEHHUS TPUMEHITh HX B PEHICHUU
NpPaKTUUYECKUX 3aJlay, CTEMEeHH OBJIaJICHUS OOyYalolUMHUCS MPAKTUYCCKUMU
HaBBIKAMU U YMEHUSIMU B 00beMe TpeOoBaHUI pabouel MporpaMmsbl M0 TUCIUIUIMHE,
a TAaK)KE€ UX YMEHHE CaMOCTOSITEIbHO paboTaTh ¢ y4eOHOM IUTEpaTypOil.

Opranuzanusi OpoBEACHUS MPOMEKYTOYHOM aTTeCTallMU pPerjiaMeHTHpPOBaHA
«ITonoxxennem 00 opraHu3anu 00pPa30BaTEIBHOrO TMpollecca B  (eaepaibHOM
roCyJIapCTBEHHOM aBTOHOMHOM 00pa3oBaTeIbHOM YupexkAeHUHU «MOCKOBCKHUI
MOJIUTEXHUYECKUA YHUBEPCUTET»

6.4.1. Iloka3zaTre/in OLECHUBAHUA KOMIIETEHIIUII HA PA3JIMYHBIX 3TANaX MX
(opMupoBaHUA, JOCTHKEHHE O0YyYAIIMMUCH IUIAHHPYEMbIX Pe3yJbTATOB
00y4eHMs MO JTUCHMUILIHHE

Kon u naumenHoBanue kommneTennuu OIIK-7. CnocoGeH npou3BOAUTH HEOOXOAMMBbIE pacyeThl OTAeIbHBIX
0JI0KOB M YCTPOMCTB CHCTEM KOHTPOJIS, aBTOMATH3allUM U yNpaBjeHHs, BbLIOMPATh CTAHJAAPTHBIE CPelCTBa
aBTOMATHUKHU, U3MEPHUTEbHOI U BBIYMCIUTENbHON TEXHHMKH NPH MNPOEKTHPOBAHUM CHCTEM ABTOMATHU3AIUM W
ynpasJieHust

Oran Kputepuu onieHuBaHUs

(YpoBeHb)
HEY/IOBJIETBOPUTEJIBLHO | YIOBJIETBOPUTEIbHO X0pouIo OTJIHYHO

3HATH OO0yyvaronuiics OO0yJatommiics OO0yyarontuiicst OOyJatommiics
JIEMOHCTPUPYET MOJTHOE JICMOHCTPHPYET JICMOHCTPUPYET JIEMOHCTPHPYET
OTCYTCTBUE WU HEIOJHOE COOTBETCTBUE | YACTHYHOE ITOJIHOE COOTBETCTBHE
HEIO0CTaTOYHOE CIIEAYIOIMX COOTBETCTBHE CIIE/TY FOLIIX

COOTBETCTBHE CIIEIYIONINX
3HAHUN: OCHOB TEOPUHU
yIpaBICHUS U
COCTaBIICHUSI
nmuddepeHmanbHbIX

3HAHWM:0CHOB
MOJETUPOBAHUS U
KOMITBIOTEPHOTO
MIPOESKTUPOBAHUS
PaIMOdIEKTPOHHBIX

CJEeNyIOIIMX 3HAHUM:
CTaHAPTHBIX
IIAaKCTOB HpI/IKJ'[a)Z[HI)IX
porpamm,

3HAHWH:CTaHIAPTHBIX
MIAaKETOB MPUKIAIHBIX
MIpOTrpamM,
OPUCHTUPOBAHHBIX Ha
peleHre HayIHbIX U
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YpaBHEEHHH. CpPEACTB. IIPOEKTHBIX 33/1a4
PanuodIeKTPOHHKH.
yMeTh OO0yyaroluiics He yMeeT OO6yyaronuiics OO0yuaromuiics OOyuaronuiics
WJIU B HEJOCTATOYHON JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
CTETICHN YMeeT HETIOJTHOE COOTBETCTBUE | YaCTUYHOE TIOJTHOE COOTBETCTBHE
BBIIOJIHATH : aHAJIN3 CIIEAYIOIINX COOTBETCTBUE CIIEAYIOIINX
npocteix CAP. YMEHHHAHAIU3 U CUHTE3 | CIEAYIOIIHX YMEHUN:IPOBOAUTH
TEXHHYECKHUX YCTPOWCTB | yMEHHHIPOU3BOIUTE: | SKCHEPHUMEHTAIbHBIC
U CUCTEM MIPOBO/INTH AHAIN3a M | MCCIICAOBAHUS B IETISX
ONTHMU3AIAN aHaNM3a u
apaMeTpoB ONTUMHU3AINN
aBTOMATHYECKUX apamMeTpoB
CHCTEM. PanuodIEKTPOHHBIX
CPEZCTB U anpodanuu
TIEPCIICKTUBHBIX
TEXHUYECKUX PELIECHUN
piaagerp | OOydarommuiica He BuageeT | OOydaromuiics BlageeT OOby4arontimMest OObyuatommiics

HJIH B HEJIOCTATOYHOM
CTETIeHH BIIaZeeT: paboTon
Ha TIPUKJIATHBIX MTAKeTax U
porpamMmax.

B HETIOJTHOM M NTPOSABIIACT | HOITYCKAarOTCHA

HEJ0CTaTOYHOCTh HE3HAYUTEIIbHbIE
BJIAZICHUA:CUCTEMaMHU U OLIMOKH,
NaKeTaMU IPUKJIaJHBIX HETOYHOCTH,
MIPOrPaMM ISl 3aTpyAHEHUS,
IIPOEKTUPOBAHUS U YaCTUYHO BIIAJIEET:
MOJEIUPOBAHUSA CUCTEM | HAKeTaMu
YIpaBJICHUSA IIPUKJIAIHBIX

MpOTPaMM IS
MPOEKTUPOBAHUS U
MOJICTTMPOBAHHUS
CHCTEM YIIPABICHUS

cBOOOTHO TIPUMEHSIET
MIOJTy4YEeHHbIE HABBIKH, B
ITOJTHOM 00BeMe
BJIaJICET:KOMIBIOTEPHBI
MH CUCTEMaMHU U
MaKeTaMH TPUKJIAIHBIX
MIpOrpamm JJIst
MIPOECKTUPOBAHUS U
MO/ICTTMPOBAHMUS
CHCTEM YIPAaBICHUS

KOII U HAUMCHOBAHHME¢ KOMIICTCHIIUN OIIK-9. Cnoco0eH BbINOJIHATH IKCIICPUMEHTLI 110 3aIaHHBIM ME€TOIUKaAM U
OﬁpaﬁaTblBaTb pe3yabTarbl ¢ NMPUMEHEHHUEM COBPEMEHHBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHH M TeXHHYECKHX

CpelcTB

Iran Kpurepuu oneHuBaHus

(YpoBeHb)
HEYIOBJETBOPUTEILHO | YAOBJIETBOPHUTEIHLHO X0opouio OTJIMYHO

3HATH OO0yuaronuiics OO0yygaronuiics OO0y4arontuiics Obyuatommiics
JIEMOHCTPHUPYET MOTHOE JEMOHCTPHPYET JEMOHCTPUPYET JEMOHCTPHPYET
OTCYTCTBHE WU HETIOJTHOE COOTBETCTBUE | YAaCTUYHOE TIOJTHOE COOTBETCTBHE
HEJIOCTaTOYHOE CIIEAYIOLINX COOTBETCTBHUE CIIEAYIOIINX
COOTBETCTBHUE CJICAYIONINX | 3HAHHMI:OCHOB CIIEIYIOIMX 3HAHUW: | 3HAHUWI:CTaHIAPTHBIX
3HAHHUH: OCHOB TEOPUH MO/JICTIUPOBAHHUS U CTaH/IapTHBIX MaKEeTOB MPUKITAIHBIX
yIpaBJICHUS U KOMITBIOTEPHOTO MAaKETOB NPUKJIAJHBIX | IIPOrpaMm,
COCTaBJICHUS MIPOEKTUPOBAHUS porpamM, OpPHEHTHPOBAHHBIX Ha
nmuddepeHHanbHbIX PanvodIeKTPOHHBIX peleHre HayqIHBIX U
YpaBHEEHHH. CpPEACTB. IIPOEKTHBIX 33/1a4

PanuodIeKTPOHHKH.

yMeTh OO0yyaromuiics He yMeeT OO6yyaromnuiics OO0yuaromuiics OOyuaronuiics
WM B HEJIOCTATOYHOM JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
CTETICHN YMeeT HETIOJIHOE COOTBETCTBUE | YaCTUYHOE MIOJTHOE COOTBETCTBHE
BBINOJIHATH : aHAJIN3 CIIEAYIOIINX COOTBETCTBUE CIIEAYIOIINX
npocteix CAP. YMEHHHAHAIU3 U CUHTE3 | CIEAYIOIIHX YMEHUN:IPOBOAUTH

TEXHUUYECKHUX YCTPOWCTB | yMEHMHIPOU3BOIUTE: | SKCIEPHUMEHTAIbHBIC
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U CHCTEM MPOBOJUTH aHANTN3a M | UCCIICIOBAHMUS B IIEIISX
ONTUMU3AIUH aHajau3a u
mapamMeTpoB OITUMHU3AIUU
aBTOMAaTHYECKHUX apaMeTpoB
CHCTEM. PaArO3TIEKTPOHHBIX
CPEICTB U anpodanuu
MIEePCTIEKTUBHBIX
TEXHUYECKUX PELEHUI
BJIAJETH OO0yuaronuiics He BnageeT | OOydJarouIuiics BiIaaeet OO0y4aronrmMcest OObyuJatommiics
WIX B HEJOCTATOYHOM B HETIOJTHOM U TIPOSIBIISICT | JTOIYCKAIOTCS cBOOOTHO TIPUMECHSIET
CTETIeHH BIIAAEET:pad0TONH | HEZOCTaTOYHOCTD He3HAYUTEIIbHBIC TTOJTyYCHHBIC HABBIKHA, B
Ha MPUKITATHBIX TAKeTaX U | BIaICHHUS:CHCTEMaMH H OIIIHOKH, IIOJIHOM O0BbeMe
MporpaMmax. MaKkeTaMy TIPUKJIATHBIX HETOYHOCTH, BIIAJICET:KOMITBIOTEPHBI
MporpamMm st 3aTPyIHEHUS, MM CHCTEMaMH U
MIPOSKTHUPOBAHUS U YACTUYHO BJIAJIEET: MaKeTaMy MPUKIIaTHBIX
MOJICIIUPOBAHMSI CUCTEM | MaKeTaMu MpOrpamMMm Jist
yIpaBJICHUS TIPUKJIATHBIX MPOSKTUPOBAHUS U
MpOrpamMM JJist MOJICTAPOBAHUS
MPOCKTHPOBAHUS H CHUCTEM YIIPaBIICHHS
MO/ICITUPOBAHHS
CHUCTEM YIIPaBJICHUS

6.4.2. Meroauka OLeHHBAHUSA Pe3yJIbTATOB IPOMEKYTOYHOM aTTECTALMU

IlokazarenaMu oOll€HUBaAHUA
aTTecTallMd 110 JUCIUIIINHE «BBIYNCIUTENIBLHBIC MAaIIHHBEIL,

KOMIIETEHIIMU Ha DJTalle

SIBJISIFOTCS PE3YJIbTaThl OOYUYEHUS M0 JUCIUTUIUHE.
OueHOYHBIH JUCT Pe3yJbTATOB 00y4eHHsl 0 TUCHHUIJINHE

IIPOMEKYTOUYHOU
CUCTEMBI

n ceTm»

YpoBeHnn
Koz 3HaHus YmMmenud Hagbiku chopmHpoBanHOCTH
KOMIETCHIIUN KOMIIETCHIIY Ha TaHHOM
JTane / OIeHKa
OIIK-7. Obnamaer Ymeer [Tpumensier
CriocoOeH | 3HaHUSIMM ~ OCHOB | TIPOBOJANTH KOMIIBIOTEPHBIE
MPOU3BOJUTH | MOJEIMPOBAHUSA M | DKCIIEPUMEHT | CUCTEMBI U MAKETHI
HEOOXOJUMBI | KOMIIBIOTEPHOTO aJlbHbIE MPUKIIATHBIX
€ pacuyeTbl | MPOEKTHUPOBAHUS UCCIEOBAHU | POTPAMM JUIs
OTIENbHBIX | PAJMO3JICKTPOHHBIX | & B  LEJSAX | MPOSKTUPOBAHUS U
0JIOKOB U CPEnCTB, aHaJIM3a ¥ | MOJAETUPOBAHUS
YCTPOMCTB | CTaHIAPTHBIX ONTUMHU3ALN | CUCTEM
CUCTEM MaKeTOB u YIpaBICHHS.
KOHTPOJIA, | MPHUKIIQTHBIX rmapaMeTpoB
aBTOMATHU3all | MPOTPamM, pPanno3NEKTP
U 1 OPUEHTHUPOBAHHBIX | OHHBIX
yIOpaBIeHUs, | Ha pelleHue | CPeACcTB U
BBIOUpAThH Hay4YHBIX u | anpoOanuun
CTaHJApPTHbIE | MPOEKTHBIX 3aJad | IepPCHEeKTUBH
cpencTaa PaZMOdJIEKTPOHUKH | BIX
ABTOMATHUKH, TEXHUYECKHUX
W3MEPUTEIIbH peLieHuii.
ol u
BBIYHCITUTEIH
HOU TEXHUKHU
pH
IPOEKTUPOBA
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HUU CHCTEM
aBTOMAaTH3aIl
WU U
yIpaBJIeHUS
OIIK-9. Ob6namaer Ymeer [Tpumensier
CriocobeH | 3HaHUSIMM ~ OCHOB | TIPOBOJAUTH KOMITbIOTEPHBIE
BBITOJIHATH | MOJCIUPOBAHUS U | SKCIIEPUMEHT | CUCTEMBI U MaKEThI
HKCHEPUMEHT | KOMIBIOTEPHOTO aJbHBIC MPUKIIATHBIX
bl 110 MPOCKTHPOBAHUS UCCIICIOBAHU | IPOTPAMM JIJIst
3aJaHHBIM | PAJUO3JICKTPOHHBIX | & B LENAX | IPOCKTUPOBAHUA U
METOJIMKaM U | CPE/ICTB, aHAJIM3a W | MOJAETUPOBAHUS
o0OpabaThIBaT | cTaHAAPTHBIX ONTHMHU3AIN | CUCTEM
b PE3yJIbTATHl | MAKETOB u YIpaBICHHS.
c MPUKIIATHBIX apamMeTpoB
NPUMEHEHUE | IPOTPaMM, PaarodIEKTP
M OPUEHTHPOBAHHBIX | OHHBIX
COBPEMEHHBIX | Ha pelIeHne | CPeIcTB |
WHPOPMALIMO | HAYYHBIX u | anpobaruu
HHBIX NPOCKTHBIX  3aJay | MEePCIEKTUBH
TEXHOJIOTHI U | PaIMOAICKTPOHUKH | BIX
TEXHUYECKUX TEXHHUYECKHUX
CpEJIICTB peIIeHU.
OnenHka no AMCUUIUIMHE (CpeHee apuPpMETUYECKOE)

OHGHKa «OTJIUYHO» BBICTABJIACTCA, €CCIIN CPCOAHCC apI/I(l)MGTI/I‘ICCKOEE HaXOoaHuTCsA

B uHTEpBaJie ot 4,5 10 35,0.

OI_IGHKa «XOopouIo» BBICTABJEACTCA, CCJIN CPCIHEC apI/I(bMeTI/ILIeCKOG HaXO0aAUTCsA

B UHTEpBaJIE OT 3,5 110 4,4.

OreHKa «yI0BIETBOPUTEIIBHO» BBICTABIISIETCS, €CIIA CPeHEE apUPMETHIECKOE

HaXOJUTCS B UHTEpBaJie ot 2,5 10 3.,4.

OueHka

«HCYIOBJICTBOPUTCIBLHO»

BBICTABJISICTCA,

apupmMeTIecKoe HaxoauTcsl B untepnaie ot 0 1o 2,4.

[IpomexxyTouHas arrectauus oOydaromuxcs B (popme 3Kk3amMeHa MpOBOAUTCS
0 pe3yibTaTaM BBIMOJIHEHUS BCEX BHUAOB y4eOHOM pabOThl, MPENTyCMOTPEHHBIX
y4e€OHBIM TUJIAHOM MO JUCUUIIMHE «BBIYMCIUTENbHbIE MAIIMHBI, CUCTEMBI U CETHY,
[P ATOM YUMTBIBAIOTCS PE3YJIBTATHl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B TEUCHHE
cemectpa. OneHka CTENeHU JOCTHXKEHHS  OOYy4aroUIMMHCS — IUIaHUPYEMBIX
pe3ysbTaToB OOy4YeHHUs MO JUCHUIUIMHE MPOBOAMTCS MPENOoJaBaTeieM, BEAYIIMM
3aHATHS 110 JUCLUIUIMHE METOJIOM JKCIEPTHOM olleHKU. [Io nToram nmpoMeKyTo4HOi
aTTeCTalMyd MO0 JUCLUIUIMHE BBICTABIECTCA OLEHKA «OTIUYHO», «XOPOIIO»,
«YJIOBIIETBOPUTEIIBHO» WU «HEYIOBIECTBOPUTEIBHOY.

IxaJya oneHUBaAHUA Onucanue

BrimonnHeHsl Bce BUIIBI YUEOHOW PaOOTHI, MPEAYCMOTPEHHBIE yYEOHBIM
wiaHoM. CTyIeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAaHUN, YMEHH,
HABBIKOB  TPUBEJCHHBIM B  Ta0iWIax TOKas3aTelel, Onepupyer
HpHOGpeTeHHLIMI/I 3HAHUSAMU, YMCHUAMH, HABBIKAMHU, NPHUMCHACT HUX B

OTJINYHO
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CUTyalusax MOBBIIIEHHOM CIIOKHOCTH. HpI/I 9TOM MOT'YT OBITh JAOIMYIICHBI
HC3HAYHUTCIIbHBIC OIHI/I6KI/I, HCTOYHOCTH, 3aTPyJHCHUA npu
AHAJIUTUYCCKUX OIlICpalusgax, IMCPEHOCE 3HAHUU U YMCHI/Iﬁ Ha HOBBIC,
HECTAaHAAPTHLIC CUTyallHH.

Boinonnensl Bce BUAbI yueOHOUM paOOThHI, MpeayCMOTpPEHHbIE Y4eOHbBIM
w1aHoM. CTyZIeHT AEMOHCTPUPYET HEINOJHOE, TPAaBUIBHOE COOTBETCTBHUE
3HAHWUW, YMEHHH, HABBIKOB NPUBEJCHHBIM B TaO/IMIIAaX MOKa3aTenen, 1ubo
€CJIM TIPU 3TOM OBUIM JOMYIIEHbI 2-3 HECYILIECTBEHHbIE OIIMOKH.

Xopomio

BrimonHensl Bce BuAbl y4eOHOH paloThl, MpeayCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyJIeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHHM, B KOTOPOM
OCBEIIIeHa OCHOBHAs, HanboJiee BaKHAs YacThb MaTepHuala, HO MPH 3TOM
JIOTIyIIEHA OJIHA 3HAYUTENbHas OIIMOKA WIIK HETOYHOCTb.

Y 10BIIETBOPUTEIILHO

He BbmomHen oawH wid  Oojiee  BUIOB  y4uyeOHOW  paboTHI,
OPEeIyCMOTPEHHBIX  y4eOHbIM  miaHoM. CTyIeHT JeMOHCTPUPYET
HEIIOJTHOEC COOTBETCTBHE 3HAHWW, YMCHHH, HABBIKOB IPHUBEICHHBIM B
TabIuIax  MoKa3aTeNei, JIOMyCKAarTCsl  3HAYUTENIbHbIE  OIIMOKH,
MPOSIBIISICTCS  OTCYTCTBUE 3HAHHWHM, YMEHHW, HABBIKOB TI0  PSIYy
MOKa3aTeNNei, CTYJACHT HCIBITHIBACT 3HAUMTENbHBIE 3aTPyIHEHUS MPHU
OTICPUPOBAHNY 3HAHWUSAMH W YMEHUSMH TPH WX IEepPeHOCEe Ha HOBBIC
CUTYaI1H.

HeynosnerBopurensHo

7. JuaeKkTpoHHast HHGOPMALIMOHHO-00pa3oBaTe/IbHAsA cpeaa

Kaxapiii 00yuaroniuiics B TeUEHHUE BCEro nepuoga o0ydeHus: 00ecreynBaeTcs
WHJMBUAYaJbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOW HH(POPMAIMOHHO-
obOpazoBatenpbHOM cpene Yebokcapckoro wuHcTuTyTa (dunuana) MOCKOBCKOTO
MOJIMTEXHUYECKOTO YHUBEPCUTETA M3 JIOOOW TOYKH, B KOTOPOM MMEETCs JOCTYM K

UH(OPMAIIMOHHO-TEJIEKOMMYHHUKAIMOHHON cetn  «MHTepHeT» (nmamee — ceThb
«HTepHeTY), KaK Ha TeppUTOpUH (Priihaa, TaKk U BHE €e.
OnexkTpoHHas HWHGOPMAIMOHHO-00pa3oBaTelbHasl Cpella — COBOKYITHOCTb

UHOOPMAITMOHHBIX M TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, COOTBETCTBYIOIIUX
TEXHOJIOTMUECKUX  CPEJCTB, O0OECMeYHBAIOIIMX  OCBOCHHE  OOYyYaroIIMMHCS
00pa3oBaTeNbHBIX MPOTPAMM B MOJTHOM O0BEME HE3aBUCUMO OT MECTAa HAXOXKJICHUS
o0yyarommxcs.

DnekTpoHHas HH()OPMaIIMOHHO-00pa30oBaTeibHas cpeia 00eCIeUnBaET:

a) JOCTYI K Y4e€OHBIM IJIaHaM, padOYrM IporpaMmam JUCLHUILIMH (MOIYJIEH),
NPaKTHK, SJICKTPOHHBIM YUYEOHBIM H3IAHHUSIM U DIIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcaM, yKa3aHHbIM B pa0ouuX MporpaMmax AUCIUILINH (MOAYJIeH), TPaKTHK;

0) dopMupoBaHue >JIEKTPOHHOrO MOPTHOIUO OO0YUYAIOIIErocs, B TOM YHCIIE
coXpaHeHue ero paboT U OLIEHOK 3a 3TU paboThI;

B) ¢ukcamuio  xoma  oOpa3oBaTeIbHOTO  Mpoliecca,  pe3yabTaToB
IPOMEKYTOYHOM aTTeCTAllMK U PE3YIbTAaTOB OCBOEHHUS NMPOrpaMMBbl OaKkanaBpHara;

') MpoBeJeHNE YUEOHBIX 3aHATHUM, MPOLEAYP OIECHKU PE3yJIbTAaTOB 00y4YECHUS,
peann3zanys KOTOPBIX IPEIyCMOTPEHAa C MPHUMEHEHUEM 3JIEKTPOHHOIO OO0Yy4YeHHUS,
JTUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUIA;

43




1) B3aMMOJIEHCTBHE MEXy YYaCTHHUKaMH 00pa30oBaTENIbHOIO Mpolecca, B TOM
YlClie CUHXPOHHOE M (MJIM) AaCHHXPOHHOE B3aUMOJEHCTBHUS IOCPEICTBOM CETH
«HTEepHET.

OYyHKIIMOHUPOBAHUE AIEKTPOHHON MH(OPMALMOHHO-00pa30BaTENbHON Cpebl
oOecrieunBaercs COOTBETCTBYIOIIMMHU cpencTBaMu nH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHMH W  KBanu(dukamumern  paOOTHHUKOB, €€
UCTIONB3YIONINX U MOICPKUBAIOIIHX.

OYHKIMOHUPOBAHNUE DJIEKTPOHHOU MH(POPMALIMOHHO-00pa30BaTEIbHON Cpeibl
COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickon Penepanuu.

OcHoBHbIMU cocTaBstomumu DMOC unuana SBISIOTCS:

a) callT uWHCTUTYTa B ceTu VHTepHET, pacloyoXKEHHBI 1o ajapecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiii o6ecrieunBaert:

- gmoctyn oOydamommxcs K Yy4eOHbIM IUIaHaMm, padodyuM TporpaMmmam
JTUCIUIUINH, TPAKTUK, K H3JaHUSM DJEKTPOHHBIX OHOIMOTEUHBIX CHCTEM,
AJIEKTPOHHBIM HMH(POPMAIIMOHHBIM W 00pa30oBaTEIbHBIM pecypcaM, yKa3aHHBIX B
pabounx mporpammax (pasmensl caiita «CBemeHus 00 oOpazoBarenbHOMN
OpraHU3alun»);

- nHpOpMHUpOBaHHE O0yUaroIMXxcsa 000 BCeX M3MEHEHUAX y4eOHOro Impoiecca
(HOBOCTHas JICHTA caiiTa, JEHTa aHOHCOB);

- B3aUMOJCWCTBHE MEXIy Y4YaCTHHKaMU 0O0pa30oBaTENbHOTO Ipoliecca
(mozpasnensl caifita «3a1aTh BOIIPOC TUPEKTOPY»);

0) oduimanbHbIle 3JIEKTPOHHBIE ajapeca MOJpa3IeIeHU W COTPYIHUKOB
UHCTUTYTa ¢ SHaekc-momeHoM (@polytech2l.ru (cnMCOK KOHTAaKTHBIX JIaHHBIX
nojpasneneHuil Ounnana pasMelleH Ha odunmanbHoM caiite Punmana B paszelne
«KOHTaKTh», CHUCKA KOHTAKTHBIX O(QUIMAIBHBIX  DJIEKTPOHHBIX  JIAHHBIX
npernojaBareneil  pasMmeinieHsl B moapasnenax  «Kadeape») obecnednBaror
B3aUMOJICHCTBHE MEX1y YUaCTHUKAMHU 00pa30BaTeIbHOrO MPOLEcca;

B) JMYHBIN KaOuHeT oOydaromierocs (moptdonuo) (BXOJ B JHYHBINA KaOWHET
pa3MenieH Ha odunmanbHoM caiite Punnana B pazgene «CTyaeHTy» MHOIpasnese
«OnexTpoHHass WHOOPMAITMOHHO-00pa3oBaTelbHas Cpena») BKIIOYaeT B cels
noptdoano  CTyNEHTa, OJJIEKTPOHHBIE BEAOMOCTH, PEUTHUHT CTYJIEHTOB U
00€ecCIeunBaeT:

- (hukcanuio xoaa 00pa3zoBaTEIBLHOIO MPOIIECCa, PE3yIbTATOB MPOMEXKYTOUHOM
aTTeCTalliu U Pe3yIbTaTOB OCBOSHUS 00Pa30BATEIbHBIX MPOTPaMM 00yUaIOITUMHUCH,

- (opmupoBaHUE SIEKTPOHHOTO MOPTQPOINO OOYUAIOIIErOCs, B TOM YHUCIE C
COXpaHeHHe padoT 00yJaroIIerocs, PEIeH3 M U OIICHOK Ha 3TH paboTHl,

I) DJJEKTPOHHbIE OMOJMOTEKH, BKIIOYAIOUIME JJIEKTPOHHBIE KaTajorw,
MOJIHOTEKCTOBBIE JOKYMEHTBI U 00€CIIeUMBAIOIINE HOCTYNH K y4eOHO-METOINYECKUM
MaTepHaliaM, BBIITYCKHBIM KBAJIM(PUKAIIMOHHBIM padOTaM U T.1.:

Yebokcapckoro uncruryta (punnana) - <K MPBUCy

1) 3IEKTpOHHO-O0nOMMoTeunbie cuctembl (ObC), BKITtOUaromue AMEKTPOHHBIN
KaTaJor U MOJIHOTEKCTOBBIE IOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas miatdopma FOpaitT - https://urait.ru

- [IPR SMART -https://www.iprbookshop.ru/
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e) miaTdopma 1udpoBoro oOpa3zoBaHUs ITonurexa -
https://Ims.mospolytech.ru/

K) cuctemMa « AHTUIIIaruar -https://www.antiplagiat.ru/

3) cuctema dJeKTpoHHOro aokymeHtoobopora DIRECTUM Standard —
o0ecrneunBaeT JOKYMEeHT0000poT Mexay dunuanom u YHUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3oM DnekrponHbiit nekaHat» (MOCKOBCKUi
MOJINTEXHUYCCKUN YHUBEPCUTET) oOecrieunBaeT (hUKCAIUIO0 X0/1a 00pa30BaTeIIbHOTO
mporecca, pe3yibTaToOB IMPOMEKYTOYHOM aTTEeCTallUd W PE3yIbTaTOB OCBOCHHUS
00pa3oBaTeNbHBIX MPOTpaMM 00YJIarOIITUMUCS;

k) cucteMa «POLYTECH systems» o0OecnieunBaeT HWH(POpMAIIMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATH3UPOBAHHOE  COMPOBOXKJIEHHE  00pa3oBaTEIBLHOTO
nporecca;

) cucrema «AOUTYpHUEHT o0ecrieynBaer JIOKyMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXKIEHNE PAOOTHI MPUEMHON KOMUCCUU

8. IlepeyeHb OCHOBHOW M [IONOJHUTEJBLHOH Y4YeOHOW JIUTEpPaATypBhl,
HEO0O0XO0IUMOii 1JIs 0CBOEHUS T CHHIJIHHBI

OcHoOBHas AUTEpaTypa:

1. Toncrob6por, A.Il. Apxutekrypa OSOBM: y4yeOHUK I8 BY30B/
A. I1. TonctoOpoB. — 4-e u3a., nepepad. u gon. — Mocksa : U3parensctBo FOpaiit,
2026. — 210 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-21569-4. — Tekcr :
anekTpoHHblt  //  OOpa3zoBatenbHass — 1wiatrgopma  FOpaiit  [caiiT]. —
URL: https://urait.ru/bcode/583536.

2. [Ipynauko, B. M. Ilepudepuiinsie yctpoiictBa OBM. Buemnwue
3allOMUHAIONINE ycTpoiicTBa : yueOHUK ans By3oB / B. M. Ilpynnukos, B. B.
Kyry30B. — MockBa : WznarensctBo HOpaiit, 2026. — 182 c. — (Beicuiee
oOpazoBanue). — ISBN 978-5-534-19182-0. — TekcT : »3AEKTpOHHBINH //
O6pa3zoBarenbHas mnatdopma FOpait [caiiT]. — URL: https://urait.ru/bcode/589727.

JlonoJHuTEeIbHAS JUTEpaTypa.

1. HoBoxwunos, O.II. Apxutektypa DBM U BBIUHCIUTEIBHBIX CHCTEM :
yueOHuk mig By3oB/ O.Il. HoBoxunoB. — 2-e u3n., ucop. u jaon. — Mocksa :
W3narensctBo Opaiir, 2025. — 505 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-20365-3. — Tekct : anextponnbiii // ObpaszoBarenbHas miardopma HOpaiit
[caiit]. — URL: https://urait.ru/bcode/568920.

Ilepuonuka:
1. UsBectuss TynbCKOrO TOCYIapCTBEHHOIO YHHMBEpPCUTETA. TexHUYecKue
HayKU: Hayunbrin PELEH3UPYEMBII JKypHall.

https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1. - TekcT :
3JIEKTPOHHBIN.

2. Hayuneii nepuomnueckuii KypHan «BectHuk HOxHO-Ypanbckoro
rocygapctBeHHoro yHuBepcuteta. Cepust «BbluucnurenbHas MareMaTtuka W
nHpopMatuka» : HaydHblii perneH3upyemblii kKypHal. https://vestnik.susu.ru/cmi -
TeKCT : BIEKTPOHHBIM.
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3. Hayunwiii nepuoanueckuii kypHan «BectHuk HOxHO-Ypanbckoro
rocynapctBeHHoro  yHuBepcutera. Cepusi  «KomnbroTepHble  TEXHOJIOTHH,
yIIpaBJICHUE, PaINOIEKTPOHUKA: Hayunsrii pELIEH3UPYEMBIN

xKypHan. https://vestnik.susu.ru/ctcr - TekcT : 3JEKTPOHHBIN.

9. IIpodeccuonanbibie 0a3bl JAHHBIX M MH(OPMALUOHHO-CIIPABOYHBIE

CHUCTEMbI

[Ipodeccuonanpuas 6a3a
JAHHBIX U UH(OPMAIIMOHHO-
CIPaBOYHBIC CHCTEMBI

Wudopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI JOTOBOPA)

YHuUBepcUTeTCKas
nH(pOpMalMOHHAas cucTeMa
POCCHUA
https://uisrussia.msu.ru/

Temarudeckas aeKTpoHHas OnbIMoTeka u 6asza s
HPHUKIIATHBIX HCCISIOBAaHUIT B 00JaCTH dKOHOMHUKH,
yTpaBJIECHUS, COIIMOJIOTUH, TMHTBUCTUKH, (PUIOCODUH,
(uI0NI0THH, MEKTYHAPOIHBIX OTHOILICHUH, TIpaBa. CBOOOIHBII
JOCTyN

Hay4Has JIEKTPOHHAS
6ubinmoreka Elibrary
http://elibrary.ru/

Hayunas snexrponnas oubaunorexka eLIBRARY.RU - ato
KpYNHEUIINI pocCUICKUM HH(DOPMALIMOHHO-aHAIUTUYECKUI
nopTan B 00J1aCTH HayKH, TEXHOJIOTUH, METULIUHBI U
oOpa3oBaHus, copepxammuii pedepaTsl U OTHBIC TEKCTHI OoJiee
26 MIJIH Hay4YHBIX CTaTel U myOIuKaIuii, B TOM UKCie
aNIeKTpoHHBIE Bepcun 6osee 5600 poccuiickux HayqHO-
TEXHUYECKUX KYPHAJIOB, U3 KOTOPBIX Oosee 4800 >xypHAJIOB B
OTKPBITOM JIOCTYIIE CBOOOIHBII JOCTYTI

caut MHcTtuTyTa HAy4YHOR
nH(popManuu mo
oOmecTBeHHBIM Haykam PAH.
http://www.inion.ru

bubmuorpaduueckue 6a3p ganasix THUOH PAH mo
COLIMAJIbHBIM U TYMaHUTApHBIM HayKaM BeJyTcs ¢ Hadana 1980-
X rogoB. O0muii 00LEM MacCUBOB COCTABIIIET OoJiee 3 MIIH.
500 Teic. 3anucelt (nanHble Ha 1 sHBaps 2012 r.). Exeroanblit
npupocT — 0koJio 100 TeIC. 3anucei.

B 6a3pl JaHHBIX BKIIIOYAIOTCS] aHHOTUPOBAHHBIE OMMCAHUS KHHUT
U cTaTe u3 KypHaJIoB U cOOpHUKOB Ha 140 sA3bIKax,
noctynuBumx B @ynnamenranbayto oudmmoreky MHUOH
PAH.

Onucanus craredl ¥ KHUT B 0a3ax JaHHBIX CHAOXKEHBI IHUPPOM
XpaHEHUs U CCbUIKAMU Ha IMOJIHbIE TEKCThl HCTOYHUKOB U3
HayuHoii 55ekTpoHHOM OMOIHOTEKH.

®denepanbHbIA OpTal
«Poccuiickoe

oOpa3oBaHue» [DNEKTPOHHBIN
pecypc] — http://www.edu.ru

®enepanbhblil mopran «Poccuiickoe obpazoBanue» —
YHHUKaJIbHBIH HHTEPHET-pecypc B cepe 00pa3oBaHHS U HAYKH.
EsxenHeBHO MyOaMKyeT caMble aKTyaJbHbIE HOBOCTH, aHOHCHI
coObITUI, THPOPMAILIMOHHBIE MaTEPHAJIbI ISl IIUPOKOT0 Kpyra
yuTareneil. ExeHenenbHo Ha opTaie pa3mMeIaoTcs
AKCKJIFO3UBHBIE MaTEpUaJIbl, UHTEPBbHIO C BETYILIUMU
CHEeHUAINCTaMU — IIEAAroraMu, ICUX0JI0raMu, YYEHBIMH,
penopTaku U aHAIUTUYECKUE CTATHU.

YuTaTenau noyryyaroT J0CTyNl K HOpMaTUBHO-IIPaBOBOi 6aze
chepnl 00pa3zoBaHus, OHU MOTYT MOJIB30BATHCS CAMBIMHU
pa3IMYHBIMU NTOJIE3HBIMU CEPBUCAMH — TAKMMM, KaK OHJIAMH-
TECTUPOBAHUE, OIPOCHI 10 AKTYaJIbHBIM TEMaM U T.A.

Nudopmannronusie

TEXHOJIOTHH — TICPUOTHIECKOE
Hay4YHO-TEXHUUYECKOe U3aHHe
B 00J1acTH MH(POPMAIIMOHHBIX

N3narenbcTBO BBITYCKAET TEOPETUUECKHUE U MPUKIIATHBIE
Hay4YHO-TEXHUYECKHUE )KYpHaJIbl, 00€CTIeunBaroIie HayYHOH,
MIPOU3BOJCTBEHHON, 0030pHO-aHATUTUIECKON U
o0pa3oBaTelbHOM HHpOpMAaIHel PYKOBOISIIIUX pAOOTHUKOB U
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TEXHOJIOT UM,
aBTOMATU3UPOBAHHBIX CUCTEM
U HUCHOIb30BaHUS
WH(POPMATHKH B pa3IMIHBIX
MIPUJIOKEHUSAX

novtex.ru

CIIELMAJIMCTOB IIPOMBIIUICHHBIX PEAIPUATUN, HAYYHBIX
aKaJeMUYEeCKUX U OTPaCcIIeBbIX OpraHU3alni, a TaKKe yU4eOHBIX
3aBeJICHUI B 00JIACTH MPHOPUTETHHIX HANPaBJICHUI pa3BUTH
HayKH U TEXHOJIOTHM.

Accormanusi THXEHEPHOT 0
obpa3oBanus Poccun
http://www.ac-raee.ru/

CoBepIieHCTBOBaHNE 00pa30BaHMs U HHKEHEPHOU
JeSITEIIBHOCTH BO BCEX X MPOSIBICHUSX, OTHOCSIIIUXCS K
y‘-Ie6HOMy, HAayYHOMY U TCXHOJIOTMYCCKOMY HAIIPABJICHUAM,
BKJTIOYAst ITPOIIECCHI MTPETI0IaBaHusl, KOHCYJIbTUPOBAHUS,
UCCIIEIOBaHMs, Pa3pabOTKH MHKEHEPHBIX PEUICHNUH, OKa3aHus
ITUPOKOTO CIIEKTPa 00pa30BaTEIBHBIX YCIIYT, 00CCTICUCHHS

CBsI3e# ¢ 0OIIECTBEHHOCTRIO, IPOU3BOACTBOM, HAYKOU U
WHTETPAIMK B MEXKIYHAPOTHOE HAyYHO-00pa30BaTEIIbHOE
POCTPAHCTBO. CBOOOIHBIN JOCTYI

10. IIporpammuoe obOecniedyeHue  (JIMLIEH3MOHHOe W  CBOOOJHO
paCHI)OCTpaHSIeMOG), HUCIMOJb3YyEMO€ IPH OCYHICCTBJICHHH Oﬁpa30BaTeﬂbHOF0
nmpomecca

Wudopmanus o mpaBe COOCTBEHHOCTH
Aynuropust IIporpammHoe obecnieueHne (pPeKBHU3HTHI JOTOBOPA, HOMEP JUIICH3UN
M T.J.)
'Windows 7 OLPNLAcdmc nmoroBop NeJ103 ot 30.05.2012) ¢
norcornamenusmu ot 29.04.14 u 01.09.16
Ne 2206 VYueOuas aymutopus Ui (beceponnas mnensis)

[POBEJCHUS YUeOHBIX 3aHSATHI BCEX BHJIOB,
MIPEJyCMOTPEHHBIX MPOrpaMMOIl CpeaHEero

Kaspersky Endpoint Security mis
om3Heca — Paciupennsrit Russian

CyOnuIeH3nOHHBINA JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

IPO(ECCHOHATBHOTO Edition. 150-249 Node 2 year

oOpasoBanusi/bakanaBpuara/ CrenuaInuTeTa/ Educational Renewal License

MarucTpaTypsbl, ocHamenHas|Yandex Opaysep CB00OIHOE PACTIPOCTPAHAEMOE
000pyIOBaHNEM U TEXHIYECKUMH [porpaMMHOe obecrieueHue (beccpodnas
CpencTBaMu OOyYEHHs, COCTaB KOTOPBIX TTULICH3HST)

ompezensercs B paboyMx  IporpamMmax

JMCIHILINH (MOZyJIeit) MTC JIunk JTorosop Ne2/2026 (091 _168.EI1/26) ot
JlaGopaTopus BIEKTPOIHEPTETUKU U 27.03.2026

pnektporexHukd 000  «YeboKCapeKkorol\ ficrosoft Office Standard

QJICKTPOMEXAHNUYECKOI'O 3aBOAa»

2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft
Open License

HOMeEp NHuIeH3nn-42661846 ot 30.08.2007)
¢ morcornamreHusaMu ot 29.04.14 u
01.09.16 (6eccpodnast TUTICH3MS)

Ne 2116 YueOnast ayauTopust 1uist
[IPOBEICHUS YUeOHBIX 3aHATHI BCEX BHIOB,
[IPEyCMOTPEHHBIX TPOTPaMMOIl CPEAHETO
npo(heCcCHOHAIBHOTO
oOpa3oBaHus/0akagaBpraTa/ ClICIHANATETA/
MarucTpaTypbl, OCHaIICHHAS
000pyJOBaHUEM U TEXHHYECKHMH
cpencTBaMu 00y4eHHs, COCTaB KOTOPBIX
orpejensieTcsi B pabouux mporpaMmax
TUCIIUIUIMH (MO JIeil)

JIaGopaTopus «IIporpamMmmuaoro
o0ecrieueHns 1 COMPOBOXKICHUS
KOMITBIOTEPHBIX CUCTEMY

Kabunaer nH)OPMAITMOHHBIX CHCTEM H
Texnosoruii AO «HITK «DJTAPA»

'Windows 7 OLPNLAcdmc

nmoroBop NeJ103 ot 30.05.2012) ¢
noncornamesusamu ot 29.04.14 n 01.09.16
(6eccpouHast JINIIEH3HS)

Kaspersky Endpoint Security mis
om3Heca — Pacimupennsiit Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOnuIeH3NOHHBIN JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

Microsoft Visual Studio 2019

CBOOO/IHO PacIpoCTpaHsIeMoe
porpaMMmHOe obOecrieucHue (beccpoynas
ITHLICH3YST)

KOMIITAC-3D v20 u v21

CyOGnunen3nonHslii gorosop Ne Hn-22-
00044 ot 21.03.2022
(OeccpouHast TUIICH3S)

PaitNet

CBOOOJIHO PacIpOCTpaHsIeMoe

nporpaMMHoe obecrieueHue (0eccpoynast

47



http://novtex.ru/IT/index.htm
http://www.ac-raee.ru/

TTUIICH3HA)

AIMP

OTEYECTBEHHOE CBOOOHO
pacnpocTpaHseMoe MPOrpaMMHOE
obecnieueHue (OecCpOUHas JIUTICH3HUS)

Ne 103a [Tomemenune mist caMOCTOSITEIBHOM
paboTHI 00yJarOITIXCS

Kaspersky Endpoint Security
U1t Om3Heca — PacmmpeHHbIi
Russian Edition. 150-249 Node
2 year Educational Renewal
License

CyOnuIeH3nOHHBIH JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

MS Windows 10 Pro

noroBop Ne 392 469.223.3K/19 ot
17.12.19 (beccpouHast TUIICH3HSN)

AdobeReader

CBOOOHO PacIpoCTpaHsIEMOe
nporpamMMHoe obecriedenue (beccpouHast
JIUTIEH3MS)

I"apanT- cripaBoYHO-IIpaBOBast
cucreMa

Horosop NeC-002-2025 ot 09.01.2025

Yandex Opaysep

CBOOOHO PacIpoCTpaHsIeMOe
nporpaMMHoe obecriedeHnue (beccpouHast
JIUTICH3US)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft
Open License

HOMep JHIeH3nn-42661846 ot
30.08.2007) ¢ porcoraaneHusMu OT
29.04.14 1 01.09.16 (6eccpounas
JINLIEH3US)

AIMP

OTEYECTBEHHOE CBOOOIHO
pacmpocTpaHseMoe POrpaMMHOE
obecnieucHue (OeccpoyHask JIUIICH3U)

Kaspersky Endpoint Security
Uit On3Heca — PaciiupeHHbIi
Russian Edition. 150-249 Node
2 year Educational Renewal
License

CyO6nunensnonnslit gorosop Ne TTTTH-
126/2023 ot 14.12.2023

11. MaTtepuaJibHO-TEXHHMYECKOEe o0ecreuyeHne JUCHUIMIUHBI

Tun u HOMCD MOMECIICHUA

HepequL OCHOBHOI'O o6opyz[013aHI/m U TCXHHUYCCKUX

cpeacTB 00y4YeHust

VYueOHast ayuTopust UIs MTPOBEACHUS YYEOHBIX 3aHSATHHA BCeX
BUJIOB, MIPELyCMOTPEHHBIX IPOrpaMMOi CpE/HETO
podecCHOHANIBEHOTO oOpazoBanusi/6akanaBpuara/
crienuainTeTa/ MarucTparypbl/OakanaBpuara/ CIreLUaInTeTa/
MarucTparypel,, OCHAIIICHHAS 00opyaoBaHHEM u
TEXHUYECKUMH CPEACTBAMH OOYYCHHs, COCTaB KOTOPBIX
oTpeneNnseTcss B pabodymnx MporpaMMax IUCIHUIDINH (MOIYJIeH)
Kab6uner cucrem ynpasienunss OOO «HITO «Kackan-I'PYII»
Ne 2196 (r. YUebokcapsl, yi1. K.Mapkca. 60)

O6opynoBaHue: KOMIUIEKT MebOenu sl y4eOHOro
mpoIriecca; T0cKa yaeOHas; CTCHIBI

TexHUYEeCKUE CpEeACTBA OOYUYCHHUS: KOMIIBIOTEpHAS
TEXHHKA, MYJIbTUMEMIHHOE obopynoBaHue
(TIpoexTop, SKpaH)

VYueOHast aymuTopusl UIs MPOBENCHUS YUeOHBIX 3aHSATHI BCeX
BUJIOB, MPEAYyCMOTPEHHBIX pOrpamMMoii Cpe/IHETo
npodeCcCUOHATBLHOTO oOpa3oBanus/0akanaBpuara/
CIeUaInTeTa/ MarucTpaTyphl, OCHaIeHHass 000pyAOBaHUEM U
TEXHUYECKUMH CPEACTBAaMU OOYYEHHs, COCTaB KOTOPBIX
omnpenensieTcs B paboynx NporpaMmax JUCHHUILIAH (MO )
JlaGoparopust «IIporpammuoro obecrieueHust u
COMPOBOXKICHUS KOMITBIOTEPHBIX CUCTEM»

Kabuner madopmanmonnsix cucreM u texaonoruit AO «HIIK
«DJIAPA»

Ne 2116 (r. Yebokcapsl, yi. K.Mapkca. 60)

OO0opynoBaHue: KOMIUIEKT MeOenu sl y4eOHOro
mporiecca; JTIOCKa yueOHas; CTCH/IBI,
aBTOMAaTU3MpOBaHHbIE pabouume Mecra Ha 15
o0yyJaromuxcsi, aBTOMaTH3MPOBaHHOE paboyee MecTo
IpernoaBaTes,

Texundeckue cpencrBa 0Oy4YEeHHUS: KOMIIbIOTEpHAs
TEXHHKA,; MYJIBTHMEIHIHHOE 006opyOBaHUE
(IpoekTop, 3KpaH), MapKepHas I0CKa, IPOrpaMMHOE
obecieuerne  o0mero W MpodecCHOHAIBFHOTO
Ha3HauYeHUs

[Tomermenne 1151 cCaMOCTOATENBHON PaOOTHI 00YHYArOIINXCS
Ne 103a (r. YUebGoxkcapsl, yi. K.Mapkca. 54)

O6opynoBanme: KOMIUIEKT Mebenw s y4eOHOro
mporiecca;

TexHuueckue cpeicTBa OOYYCHHSA: KOMITBIOTECPHAsS
TEXHHUKA C BO3MOYKHOCTHIO TMOJAKJIIOUEHHSI K CETH
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«HTepHeTy W oOecneueHWeM — JOCTyla B
AJIEKTPOHHYIO  HMH(POPMAIMOHHO-00Pa30BaATECIBHYIO
cpeny Punuana

12. Meroguveckue YyKa3aHusl sl OOyYAKINErocss IO OCBOCHHUIO
AUCUMILTHHBI

Memoouueckue yKazanusa 0na 3aHAMUIL 1eKWUOHHO20 MUuna

B xome JeKmMOHHBIX 3aHATHNA OOydYaromemMycsi HEOOXOIUMO BECTH
KOHCIIEKTUPOBAHHE Y4YEeOHOro Marepuasia, oOpanjaTh BHHMAHHE Ha KaTeropuw,
(bOopMYIIMPOBKH, PACKPBIBAIOIINE COJAEPKAHUE TEX WM UHBIX SBJICHUN U MPOLIECCOB,
HAyYHbIC BHIBOJbI U MPAKTUYECKUE PEKOMEHIAIIUH.

HeoOxonumo 3amaBath NIpenojaBaTeNl0 YTOYHSIONIME BOIMPOCHI C IIEJBIO
YSICHGHUSI  TEOPETUYECKUX  TOJOXKEHUM, pa3pelieHuss CHOPHBIX  CHUTYyaluu.
Ilenecoobpa3zno  gopabarbiBaTh CBOM  KOHCIEKT JIEKIIMH, Jenas B HEM
COOTBETCTBYIOIIME 3alMCH M3 OCHOBHOW U JIOMOJHUTEIBLHON JIUTEpaTYpHI,
PEKOMEHJIOBAaHHOM TMpernojaBareyieM M NPeyCMOTPEHHON ydeOHOH Mporpammoil
JUCITUTUTUHBI.

Memoouueckue yKazanua Ona 3aHAMUN CEMUHAPCKO20 (NPAKMUYECKO20)
muna.

[IpakTuueckre 3aHATHS TO3BOJISIIOT Pa3BUBATh y O0YYaIOMIETOCs TBOPYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHUE CaMOCTOSITEIbHO HU3ydaTh JUTEpaTypy,
aHATM3UPOBATh MPAKTUKY; ydaT YETKO (OPMYITUPOBATH MBICITh, BECTH JUCKYCCHIO, TO
€CTh HMMEIOT HCKIIOUMTEIbHO Ba)XHOE 3HAYEHUE B PA3BUTHUU CAMOCTOSATEIBHOTO
MBIIIICHHUS.

[ToaroroBka K MpakTUUECKOMY 3aHSTHIO BKJIOYaeT JBa 3Tana. Ha mepBom
JTane OoOydYawIuici IUJIAHUPYET CBOK CaMOCTOSTEIbHYIO padoTy, KoTopas
BKJIFOYAET: YSICHEHHE 3aJlaHusl Ha CaMOCTOSITEIbHYIO padoTy; MOA0OpP OCHOBHOM M
JOTIOJTHUTENBHOW ~ JINTEPATyphbl; COCTaBlI€HHWE IUIaHa paldoThl, B  KOTOPOM
OTPEENSIOTCS OCHOBHBIE MYyHKTHI MpeacTosiel moarotroBku. CocTaBieHUE IIaHa
JTUCIUTUTMHUPYET U MOBBIIIAET OPraHM30BaHHOCTH B paboTe.

BTopoii 3Tan BKIIOYAET HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHSTHIO, KOTOpas
HAYMHACTCS C W3Y4YeHUs OCHOBHOW U JIOMOJHHUTENbHOW JnuTepaTypbl. Ocoboe
BHUMAaHHE MPU 3TOM HEOOXOIMMO OOpaTUTh Ha COJIEPKAHUE OCHOBHBIX MOJOKCHHMA
Y BBIBOJIOB, OOBSICHEHUE SIBJICHUH U (DaKTOB, ySICHEHUE MPAKTUIECKOTO MPUIIOKCHUS
paccMaTpUBaEeMbIX TEOPETUUECKUX BOMPOCOB. [lanee cieayer MOAroTOBUTH TE3UCHI
JUISl BBICTYIUIGHUM 1O BCEM YYEOHBIM BOINPOCAaM, BBIHOCUMBIM Ha MPaKTHYECKOE
3aHSITHE WA MO TE€ME, BBIHECEHHOW Ha JIMCKYCCHUIO (KPYTJIbIA CTOJI), MPOAyMaTh
OpUMEpPHl C ILENbI0 O0ECHeYeHUs] TECHOM CBS3M M3y4aeMOW TEMbl C peadbHOU
KHU3HBIO.

['oToBsick K AOKIaAy WM BBICTYIUICHHIO B paMKaX WHTEPAKTHUBHON (hOPMBI
(IMcKyccust, KpYTJblid CTOJ), MIPU HEOOXOJIMMOCTH CIEAYET 0OpaTUTHCS 32 TOMOIUIBIO
K [IPEINO0/IaBaTelo.

Memoouueckue ykazanus K camocmoamenibHoil padome.

CamocrositenbHas paboTa oOydYaromierocs SBJSETCSI OCHOBHBIM CPEJICTBOM
OBJIaJICHUS Y4€OHBIM MaTEpPHUaIOM BO BpeMs, CBOOOHOE OT 00sA3aTeNbHBIX YUeOHBIX
saasaTuil. CamocrtositenbHas paboTa oOydwaromerocss HajJ YCBOSGHHEM Y4eOHOTO
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MaTepualia 1o y4eOHOM JHWCIMIUIMHE MOJET BBINOJNHATHCS B OUOIHOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIBIOTEPHBIX KIIACCaX, a TAK)KE B JIOMAITHUX
ycinoBusix. CojepkaHne W KOJIMYECTBO CAMOCTOSITENIbHOW PabOThI 00yYaromerocs
ompenenseTcss y4eOHOW MPOrpaMMoON JUCITUTUTHHBI, METOIUYECKUMH MaTepUuaTaMH,
NPaKTUUYECKUMHU 33JJaHUSIMU U YKa3aHUSIMU ITPENO aBaTelIsl.

Camocmosamenvnasn padoma ¢ ayoOumopHoe 8pems MOHcem GKAI0UaAMmb:

1) koHCnekTupoBaHUE (COCTaBIECHUE TE3UCOB) JICKIIHIA;

2) BBITNOJHEHUE KOHTPOJIBHBIX PadoT;

3) peuieHue 3ajaad;

4) paboTy CcO CIIpaBOYHON U METOJIUYECKON JIUTEPATYPOI;

5) paboTy ¢ HOpMATUBHBIMH MPABOBBIMU AKTAMH;

6) BBICTYIUICHHUS C JOKJIaJaMH, COOOIIEHUSIMHA Ha CEMUHAPCKUX 3aHATHUSX;

7) 3aluTy BBIMOJHEHHBIX PaboT;

8) yuacTue B OMNEpPaTUBHOM (TEKYIIEM) OIpPOCE IO OTIAEIbHBIM TEMaM
U3y4aeMOW TUCIUIUINHBI;

9) ydactue B coOeceqoBaHUSAX, JEIOBBIX (POJIEBBIX) UIPax, TUCKYCCHUSX,
KPYTIBIX CTOJIaX, KOH(PEPECHITUSX;

10) yyactue B TECTUPOBAHUU U JIP.

Camocmosamenvnana padboma 60 6HeaAyOUMOPHOE 8PEMA MOMCEM COCMOAMDb
uz:

1) moBTOpeHuUs JIEKIIMOHHOT'O MaTepHaa;

2) MOJATOTOBKU K MPAKTUUYECKUM 3aHSATUSIM;

3) usydeHus yueOHOU U HAYYHOU JIUTEPATYPHI;

4) wW3yuyeHuss HOPMATUBHBIX NPABOBBIX AaKTOB (B T.4. B AJIEKTPOHHBIX 0Oazax
JAHHBIX );

5) peleHus 3a1a4, ¥ UHBIX MPAKTUYECKUX 3aJaHUN

6) MOArOTOBKHU K TECTUPOBAHUIO U T.JI.;

7) TOATOTOBKH K MPAKTUYECKHUM 3aHATHUSM YCTHBIX JOKJIAI0B (COOOIICHUH);

8) moaroToBKHU pedepaToB IO 3aTAHUIO MPEIIOJaBaTEI,

9) BBIIOJHEHUS KYPCOBBIX pabOT, IPETYCMOTPECHHBIX YICOHBIM TIJIAHOM;

10) BeIICIICHHST HANOOJIee CIIOKHBIX W TIPOOJIEMHBIX BOMPOCOB IO HM3ydaeMOM
TEMEe, TMOJy4YeHUE Pa3bACHEHUW U PEKOMEHAAIMH 1O JaHHBIM BOIpocaM C
penojaBaTeIs MU Ha KOHCYJIbTalUSIX.

11) npoBeneHrs CaMOKOHTPOJISI MYTEM OTBETOB Ha BOMPOCHI TEKYILETO
KOHTPOJISI 3HaHHM, pellIeHUs MPEICTaBICHHBIX B JTAHHOW MpOTrpaMMe 3ajiay, TECTOB,
HarnucaHusi peepaToB Mo OTACIbHBIM BOIIPOCAM U3Y4aeMOW TEMBI.

Texymuii KOHTPOJb OCYIIECTBIAECTCS B (DOpME YCTHBIX, TECTOBBIX OIPOCOB,
JTOKJIaJI0B.

B ciydae nponyckoB 3aHATHH, HAIMYKS UHIUBUAYAIBHOTO Tpaduka o0ydeHus
W I 3aKpeIUieHUs TMPAKTUYECKUX HABBIKOB CTYJCHTaM MOTYT OBITh BBIJAHBI
TUTIOBbIC ~HWHAMBUAyaJbHBIC 3a7aHUsl, KOTOpPHIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN MPENOAaBaTENIeM CPOK.

13. OcoOeHHOCTH peajM3alui JAUCHUIUVIMHBI JJA WHBAJIUIOB U JHI C
OrpaAaHNYEHHBIMHU BO3MOKHOCTSMU 310POBbS
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OOyueHue Mo JaHHOW IUCHMIUIMHE WHBAJIUAOB U JIMI C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 310p0Bbs (Hanee OB3) ocymiecTBisieTcsl MPENnoJaBaTesieM ¢ Y4ETOM
0COOCHHOCTEN NCUXO(PU3NYECKOTO PA3BUTHUS, MHAMBHUIYAIbHBIX BO3MOXHOCTEH U
COCTOSIHUS 37J0POBbsI TAKMX 00YYarOIINXCSI.

JlJis CTYZIeHTOB C HapyUICHUSIMH OTIOPHO-ABUraTenbHol Qpynkuuu u ¢ OB3 no
CIIyXy NpelyCMaTpUBAETCS CONPOBOXKIECHUE JIEKIMI W MPAKTHYECKUX 3aHATHHA
MYJIbTUMEIUMHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MATEPUAIIOM.

[nsa crygentoB ¢ OB3 1o 3peHHMIO MpeayCMaTpUBAECTCS IMPUMEHEHUE
TEXHUYECKUX CPEACTB YCHJIEHUS OCTAaTOYHOTO 3PEHHs, a TaKXKe MpeayCMOTpeHa
BO3MOXHOCTh pa3pabOTKU ayAMOMaTepUaoB.

[To panHOM nucuuIUIMHE OOyY€HHME WHBAJIUIOB W JIMI C OTrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3J0POBbSI MOXET OCYLIECTBIIATBCA KaK B ayJIUTOPHM, TaK U C
UCTOJb30BAaHUEM  DJIEKTPOHHOM  MH(QOPMAIMOHHO-00pa30BaTENbHONM  CPEJBI,
00pa30BaTeNbHOr0 MOPTAJIA U AJIEKTPOHHOM MOYTHI.
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JINCT AOIIOJHEHUN U UISMEHEHUI
pabodeit mporpaMMBbl TUCITUTIIAHBI

Pabouass mporpamMma AMCHMIUIMHBI pacCMOTpEHa, OOCykJIeHa M OJ00peHa Jyis
ucrionHenus B 202 -202  ydeOHOM roay Ha 3aceqaHuu Kadeapbl, IPOTOKoJ No
OT «« 202 .

Bnecennl JOITOJIHCHUA U U3MCHCHUA

PabGouassi mporpamMma IHCIMIUIMHBEI PAcCMOTpPEHa, OOCYXIeHa H ojo0peHa IS
ucnionHenus B 202 -202  y4eOHOM roay Ha 3aceqaHuu Kadeapbl, IPOTOKOJ No
OT «« 202 .

Bnecennl JOITOJIHCHUA U U3MCHCHUA

PabGouass mporpamMma JHUCHMIUTMHBI PAacCMOTpPEHa, OOCYXJIeHa u ojo0peHa i
ucnionHenus B 202 -202  yuyeOHOM Tony Ha 3aceqaHuu Kadeapbl, IPOTOKoI No
OT «« 202 T

Buecennl JOITIOJIHCHUA 1 U3MCHCHUA

PaGouass mporpamma IUCHUIUIMHBI pPacCMOTpeHa, OOCYXKJeHa W oj00peHa s
ucrionHenus B 202 -202  y4eOHOM rojay Ha 3acefaHuu Kadeapbl, IpoTOkKos Ne
OT «« 202 r.

Baecennl JOITIOJIHCHUA 1 U3MCHCHUA
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