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PaGouast mporpamma AUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHUH C:

- DenepanbHBIA  TOCYJAPCTBEHHBIM  00pa30BAaTENbHBI  CTAaHAAPT  BBICIIETO
oOpa3oBaHus - OakamaBpwar TO HampaBieHHI0 ToarotoBku 27.03.04 — VYmpamienue B
TEXHUYECKUX CHUCTEMaxX, YTBEPKICHHBIM NpHKa3oM MHUHHCTEPCTBA HAYKM M BBICIIETO
oOpazoBanusa Poccuiickoit  ®eneparum Ne 871 or 31 wmromas 2020 ropa,
3aperucTpupoBaHHblii B Muntocte 26 aBrycra 2020 ronma, per. Homep 59489 (nmanee —
dI'0C BO).

- yuyeOHbIM TUIaHOM (O4YHOM, 3aouyHOi (opM 00ydeHUs) MO HaIpaBICHUIO
noaArotoBku 27.03.04 «YnpaBieHHE B TEXHUYECKUX CUCTEMAX.

ABtop Tory3oB Cepreii AnekcaHApoBHY, CTapIIMi MpernojaBareib Kadeapbl

NuadbopMalimoHHbIe TEXHOJIOTHH U CUCTEMBI YIIPaBICHUS

(vkazamo @UO, yuenyio cmenens, yuenoe 36anue uiu 00IAICHOCb)

[Tporpamma omoOpeHa Ha 3acemanuu Kadenpbl MHGOpMAIMOHHBIE TEXHOJIOTHH H
cuctemsl yrpasieHus (mpotokos Ne 8 ot 12.04.2025 ).



1. Ilepedyenp mNJIAHUPYEMBIX Pe3yJabTATOB OO0y4YeHHs] MO JAUCHHUILIMHE,
COOTHECEHHBIX ¢ IUIAHUPYEMBIMHU pe3yJbTaTaMH OCBOEHHSI 00pa3oBaTeJbHOM
nporpamMmbl (Llesin ocBoOeHUS TMCHUIIJINHBI)

1.1. IenssMu OCBOECHMSI AUCHUILIMHBI «BblUKMCIUTENbHBIE MAIIUHBI, CUCTEMbI U
CeTH»  ABIAIOTCA: M3YYCHHE TMPHUHIMUIOB TOCTPOCHUA U (PyHKIMOHHPOBAHHS
BBIYHMCIIUTEIbHBIX MAIMH, B TOM YHUCJE APXUTEKTYp BBIYMCIUTEIbHBIX MAILWH, OOIIHMX
OPUHIIMIIOB OPTraHU3AllMK BBIYMCIUTEIBHBIX CHCTEM U CETEW, a Takke 00 UCTOpUU HX
ABOJIIOIIMM, BHYTPEHHEM YCTPOWCTBE MU MporpaMMHOM obOecniedeHuH. CTYyIEHT AO0KEH
NOJIyYUTh 3HAHUS O HOMEHKJIAType M KOMIUIEKCHPOBAaHHHM OCHOBHBIX MOZYJEH
BBIYMCIUTEIbHBIX cucTeM (manee — BC), ux apxutextype u apu@MeTHKO-JTOTUYECKHUX
OCHOBaxX MPOEKTHUpOBaHUA U (yHKIUMOHHpoBaHuA. Jlaércs 0030p COBpPEMEHHBIX
IPOLIECCOPOB, BHYTPEHHEH M BHEIIHEH MaMsTH, YCTPOMCTB BBOJAA/BBIBOJA U XPaHEHUS
uH(pOpMaIIHH, a TaKKe paboTa MEeKMAITMHHBIX UHTEPPEHCOB.

3agayaMy OCBOEHHUS AUCUUILIMHBI «BBIYUCIUTEIbHBIE MAILIUHBI, CUCTEMbI U CETH»
SABJISTFOTCS:

- WByyenuwe cTpyKTypbl M NpPUHIUNOB (QyHKUHOHHpoBaHUS OBM (3HaHus o
0a30BbIX KOMIIOHEHTaX BBIYMCIMTENIBHBIX MallMH — MpoLeccopax, MamsTH, CHCTEMax
BBOJA-BBIBOIA M KOHTPOJUIEPAX YCTPOMCTB. OTO IOMOTaeT IOHUMATh BHYTPEHHIOKO
APXUTEKTYpPY KOMIBIOTEPOB M MEXAHU3MBlI B3aWMOIECHCTBUS MEXKIy anmnaparypom u
IPOrpaMMHBIM 00ECIIEUEHHUEM.

- IloHumanue apXUTEKTYphl COBPEMEHHBIX BBIYUCIHUTENbHBIX MAllUH, WU3y4YECHHE
apxuTekTyp paznuuHbix TUIIOB ARM, RISC-V, Bkitouas opraHu3ainuio CUCTEMbl KOMaH/I,
PETUCTPOB U CIIOCOOOB apecaluu.

- OcBoenue HHTEp(PEHCOB M MPOTOKOJIOB IMEpeladd JaHHBIX M TOHUMAaHHE
oco0eHHOCTeH PaboThl COOTBETCTBYIOIIUX MTPOTOKOIOB 0OMeHa HH(POPMAIIUEH.

- ®opmMupoBaHHE HABBIKOB JUArHOCTUKH U YCTPAHEHUSI HEUCTIPABHOCTEM.

- Pa3BurHe mNpakTHUYECKUX HABBIKOB HACTPOMKM W  KOH(PUTYPUPOBAHUS
000pynOBaHUS.

- O3HakOMJIEHME C MEPCINEKTUBHBIMU TEXHOJOTMSMHM M TEHICHUUSAMH DPa3BUTHS
OTPACIIH.

1.2. Obnactu npodeccuoHanbHOU NEeSTENbHOCTH u(nim) chepsl
npoheCCHOHAIBHON JeSTENIbHOCTH, B KOTOPHIX BBHIMYCKHHKH, OCBOMBIIKE IMPOTPAMMY,
MOT'YT OCYIIECTBIATH NPOPECCHOHAIBHYIO IS TENbHOCTD:

40 Ckeo3Hble 6UObI NPOGECCUOHANbHOU 0eameNbHOCMU 8 NPOMblIULIEHHOCMU (8
cpepax:  obecneuenuss  @vlnycka  (NOCMABKU)  NPOOYKYUU,  COOMBEMCMEYIOUiell
mpedosanuUsIM HOPMAMUBHBIX OOKYMEHMO8 U MEeXHUYEeCKUX YCA08Ul, MempOolocUYecKo20
obecneyeHus pazpabomku, NPouU300CMEd, UCHLIMAHUL U IKCHIYaAmayuu npooyKyuu,
uccne0osanus, paspabomku U 9KCHIYAmMayuu Cpeocme U Cucmem asmomMamuzayuu u
VAPAGNeHuss paziuyHo20 HA3HAYeHUs, No8blueHUs dpgdekmusHocmu npouzso0cmea
NPOOYKYUU €  ONMUMATLHLIMU — MEXHUKO-DKOHOMUYECKUMY — NOKA3AMenaMu  nymem
NpUMEeHeHUsl Cpeocms AgMmoMamusayuy U Mexanusayuu,).



1.3. K oCHOBHBIM 3agadaM H3YUCHHUA JUCHUIINIMHBI OTHOCHUTCA IIOAIOTOBKA

oOydJaromuxcs K

BBIITOJIHCHHUTIO

po¢eCCHOHAIBHBIMH CTaHaPTaAMU:

TPYAOBBIX

byHKIHH B

COOTBCTCTBHUU C

Konu
HAaUMCHOBAHHE
npoeccHOHAIbH
Oro CTaHJapTa

O0600611eHHbBIE TPYAOBbIE QYHKIUU

Tpynosslie hyHKIH

KOII HauMMCHOBaHHC

YPOBCHB
KBaTH(pUKAITIH

HanMCHOBaHHC

YPOBEHb

(TTomypoBeHb)
KBaITU(PUKAIAN

KOO

40.057 Cneupanuct
MOaBTOMATU3UPOBAHH
IbIM CUCTCMaM
YIpaBICHUS
MaHII/IHOCTpOI/ITeJIBH
bIM [IPEANPUATHEM

Bsoxa B
JIIEUCTBUE
ACVYII

[InannpoBanue
[pEABAPUTEILH
BIX UCITBITAHWI
U OIIBITHOM
JKCIUTyaTaluu
ACVII

B/02.

Texamuecko
e
o0cITy>KMBaH
ne ACVII

B/03.

Pa3zpabotka

Onpenenenue

C/01.

ACYII

IlenecoobpazHocT
W aBTOMAaTu3anuu
MPOLIECCOB
YIpaBICHUS B
OpraHu3aIiu

ACYII

Paspabotka
HH(POPMAITIOHHOTO
obecriedeHus
ACYII

C/02.6

Pazpabotka
3a/laHuil Ha
MIPOCKTHPOBAHHUE
OPUTHUHAJIBHBIX
KOMIIOHEHTOB
ACYII

C/03.6

KonTposns BBOAA B
IEUCTBUE U
9KCIUTyaTaluu
ACVYII

C/04.6

1.4. KommereHiuu oOydaronierocs,

dbopMupyemble B pe3yibTare OCBOCHMUS

JTUCIIUTLIAHBI
HaumenoBanue Kox m nanmMenoBanmne Kon u HanumenoBanue | IlepedyeHb mIaHupyeMbIX
KAaTeropuu KOMIIeTeH M HHAUKATOpA pe3yJIbTaToB 00y4YeHust
(rpynmsbr) AOCTHIKEHHU S
KOMIIeTEeHII NIl KOMIIEeTEHIIMH
OIIK-7. Ha Ypo8He 3HAHUIL:
OIIK-7.1. PaGoraer c P
Crocoben COBPEMEHHOE COCTOSIHUE U
COBPEMEHHBIMH
MIPOU3BOUTH poOJIEeMbI Pa3BUTHS
5 cUCTEMaMU aB
He0oOXO0aUMBIE BBIUHUCIINTEIHHBIX
a OIIK-7.2. 3maer u




pacyeTbl  OTHENbHBIX | MPUMEHSAET HPUHIMIBI | KOMIUIEKCOB;
OJIOKOB U YCTPOMNCTB | NPOEKTHUPOBAHUS COBPEMEHHYIO
CUCTEM KOHTPOJIA, OTIENbHBIX OJOKOB U | ammaparHylo miathopmy
aBTOMAaTU3AINH U | YCTpOMCTB CUCTEM | MEPCOHAIbHBIX
yIpaBjieHUs, KOHTPOJIS, KOMITBIOTEPOB;
BBIOMpATH aBTOMAaTHU3AINH U | Ha ypoeHe yMeHUll.
CTaHJIAPTHBIE CPEJICTBA | YIPABICHUS; MPOBOAUT | pabOTaTh C MAKETaMH
aBTOMATHUKH, OLICHOYHBIE  pacyeThl | MPUKJIAJHBIX IPOrPaMM B
U3MEPUTEIILHON U | XapaKTEepPUCTHUK COBPEMEHHBIX
BBIYHCIUTENHbHOM U3MEpUTEIbHON U | BBIYUCIUTEIBHBIX
TEXHHUKU Opu | BBIYUCIUTEIBHON KOMILJIEKCax;
MIPOEKTUPOBAHUU TEXHUKHU aboTaTh ¢ QYHKIUSAMU U
Hcnons3oBanue P p p ymcu
cucremastomatuzanuu | OIIK-7.3. IIpoekrupyert | si3pikamMu OC HU3KOTO U
npodeccuoHanbH
U yIpaBlICHUS OTJEJIbHbIE CUCTEMBI | BBICOKOTO YPOBHS;
BIX HABBIKOB Ha
aBTOMATH3AINH u | paborars ¢
OCHOBE .
yIpaBiIeHUS nepudepuiHbIMU
COBPEMEHHBIX 8
. YCTpOICTBaMH Ha BCEX
TEXHOJIOTH
YPOBHSIX;
HA YPOBHE HABBIKOG:
3HAaHUSAMHU 0COOEHHOCTEN
(YHKUMOHUPOBAHUS U
IPOrPaMMHOTO
yIpaBJICHUS
JTOTIOTHUTEIbHBIX
MOAYIEN
BBIYMCIIUTEIIHON
CHUCTEMBI
OIIK-9. OIIK-9.1. 3naer WU | Ha yposHe 3HAHUI:
CrocoOeHBBITIOIHATD IIPUMEHSIET OCHOBHBIE | COBPEMEHHOE COCTOSIHUE U
I[MoCTaHOBKA H METOJIbl U  CpelcTBa | MpoOIeMbl Pa3BUTHS
TIPOBEICHHE AKCIIEPUMEHTBI no | MpOBEACHUs BBIYMCIIUTEIIbHBIX
SKCTIEPUMEHTA 3aJJaHHBIM METOJUKaM | DSKCHEePUMEHTAIbHbBIX KOMILJIEKCOB;
u o0OpabarbIBaTh | HCCIIEIOBAHUI COBPEMEHHYIO
pe3yJIbTaThl c OIIK-9.2.  BwiOupaer | anmaparHyto maaThopmy
MIPUMEHEHUEM CIOCOOBl M CpEACTBA | MEPCOHATBHBIX
COBpPEMEHHBIX M3MEpPEHUIl U POBOJUT | KOMIIBIOTEPOB;
UH(HOPMAIITMOHHBIX AKCIIEPUMEHTAJIbHbIE HA YPOBHEe YMEeHUL:
TEXHOJIOT Ui U | HCcCIeloBaHus paboTarhb ¢ nakeTaMu
TEXHUYECKUXCPEACTB MPUKJIAHBIX TPOTpamMM B

OIIK-9.3. Hcnons3yer
OCHOBHBIE MIPUEMBI
00paboTKn u
IIPEICTaBICHUS
MOJTyYEHHBIX
AKCIIEPUMEHTATBHBIX
JTAaHHBIX

COBPEMEHHBIX
BBIYHUCITUTEILHBIX
KOMILJIEKCaX;

pabotaTh ¢ GyHKUUSAMH U
si3pikaMu OC HUBKOTO U
BBICOKOTO YPOBHS;
paborars ¢
nepupepuiHIMU
YCTpPOMCTBaMH Ha BCEX
YPOBHSIX;

HA YPOBHEe HABBIKOG:
3HAHUSIMU  OCOOEHHOCTEH
(GYHKIIMOHUPOBAHUS u




MIPOTPAMMHOTI0
yIIpaBIICHUS
JOTIOJIHUTEIIHHBIX
MoOAyen
BBIUHMCIIMTEILHOM
CHCTEMBI

2. Mecro aucuuninHbl B cTpykrype OITIOII

HMucnunnuaa b1.JI(M).b.26 «BerancnuTenbHbple MaIIMHBI, CHUCTEMBI M CETH»
peanuszyercsi B paMmkax oOsi3arenbHOM uyacTu brnoka 1 «JlucuumiauHel  (MOmysis)»
nporpaMmsbl OakajiaBpuara.

JucuumrHa npenoaaercss oOyyaromuMmces 1Mo o4yHol gopme oOyueHus — B 4-M
ceMecTpe, 1o 3a04HOM Popme — B 8-M ceMecTpe.

JucuuruinHa «BblucIuTeNbHbIE MAIlIMHBIL, CUCTEMbBI U CETU» SIBISCTCS (PUHATBHBIM
stanioM ¢opmupoBanus komrereHiui [1K-3 B mpouecce ocsoenust OITOIN.

JucuuminHa «BplUMCIUTENbHBIE MAllMHBI, CUCTEMBI M CETHU» OCHOBBIBAETCS Ha
3HAHUAX, YMEHUAX U HaBbIKaX, NPUOOPETEHHBIX NPU M3YUYECHUH AUCLMUILIUH:
KOMIIBIOTEpHAsE Tpaduka TMpU MNPOEKTUPOBAHUHU, KOMIIBIOTEPHOE MOJEIUPOBAHUE
IIPOLIECCOB IEKTPOIHEPTETUKH.

®opmoii TTPOMEKYTOYHOM aTTeCTAllMM 3HAHUM oOO0ydaeMblX MO O4YHOM Qopme
oOy4yeHHsI SBISIETCS JK3aMeH B 4-M ceMecTpe, MO 3a04Hoi (opme 3K3aMeH B 8§-M
CEMECTpE.

3. O0beM TUCHMILINHBI
ouHas Gopma 00yUueHuUs:

Buj y4eOHoii paboThl 10 AUCHUIIIMHE Bcero B 3.e. 1 yacax Cemectp 4
B Yacax
Obmast TPY10EMKOCTH AMCUMTITHHEL 6 3.e. -180 ak.4yac 180 ax.uac
Konmaxkmmnasn paboma - AyoumopHhule 3anamus 73 73
Jlexyuu 36 36
Jlabopamophvie 3auamus 18 18
Cemunapul, npakmuyeckue 3aHAmus 18 18
Koncynemayus 1 1
Camocmosamenvnan paboma 69 69
KypcoBasi pabora (KypcoBoii IpoeKT) 2 2
Buj npomexyTouHoii aTTecTannu DK3aMeH-36 4acoB DK3aMeH-36 4acoB
3ao4yHas (opma 0OydeHUs:
Bua y4eOHoii paboThl 0 AUCHUNIMHE Bcero B 3.e. 1 yacax Cemectp 8
B yacax

Obmast TPY10EMKOCTH AMCIMTITHHEL 6 3.e. -180 ak.4yac 180 ax.uac
Konmaxkmmnasn paboma - AyoumopHule 3auamus 19 19
Jlexyuu 6 6
Jlabopamopmvie 3anuamus 6 6
Cemunapul, npakmuyecxkue 3aHAmMus 6 6
Koncynemayus 1 1




CamocmoamenvHnas paboma 150 150

KypcoBasi padora (KypcoBOi IPOEKT) 2 2

Bunx npoMexkyTouHOii aTTeCTAllMH Dk3aMeH-9 4acoB Dk3aMeH- 9 yacos

4. Copep:xkaHue IMCHUIUVIMHBI, CTPYKTYPHPOBAaHHOe MO TeMaMm (pa3aesiam)
AUCUMILTHHBI ¢ YKa3aHUeM UX 00beMOB (B aKaJeMHUYeCKHUX Yacax) U BUIOB Y4eOHBIX
3aHATHH

4.1. YueOHO-TeMaTHUYECKH MJIaH

OuHas dhopMma 00ydeHus

TpynoeMkocTh B yacax

KonrakTHas pabota — Kox
HaunmenoBaHue TeM (pa3aesioB) AyauTopHas pa6ora CaMOCTO | HHJIMKAaTopa

AMCHHUTIIHHBI cemmmapsi | SITEIbHAs | JOCTHKCHHUHA

J1ab0paTopH

JICKIUN paTop IPaKTUYECKHE pa60Ta KOMIICTCHIIUN
bI€ 3aHATHUS

3AHATHUSA

Tema 1. OCHOBHBIE TTIOHSTHA U OIIK-7.1
ONpeNCIICHUS OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 2. CoBpeMeHHBIE OIIK-7.1
MIPOLIECCOPHBIE APXUTEKTYPbI OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 3. Apxutekrypa OIIK-7.1
BBIYHCIIMTEIBHBIX MAILIMH U OIIK-7.2
BBIYHCIIUTENLHBIX CHCTEM OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 4. Mukpoxontposiepsl AVR OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 5. BazoBrie anemenTsl OBM OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 6. 3bIku onMcaHus OIIK-7.1
anraparypbl OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3




Tema 7. 3anomuHaromue ycTpoicTsa

10

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

Tema 8. Opranuzauus =

10

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

Tema 9. Cucrembl BBOJA/BBIBOIA

10

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

PacuerHo-rpaduueckue paboTHI,
KypcoBbIe pabOThI (IIPOEKTHI)

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

Koncynsranuu

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

Kontpons (3x3ameH)

36

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

UTOoIro

73

69




3aounas hopMa 0OydeHHUsI

HanmenoBanue TeM (pa3aesioB)
JUCIHHUIIINHBI

TpynoemMkocTh B yacax

KonrakTHas padora —
AynurtopHasi pabora

JIEKIIAH

nabopaTopH
BIC 3QHATHS

CEeMHHApHI U
MIPaKTHYECKHE
3aHATHA

CaMoCTO
SATeTbHAs
pabora

Kon
WHJUKATOpa
IOCTHXKEHUI

KOMITETCHITUH

Tema 1. OCHOBHBIE TIOHATHS U
onpeneneHus

10

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

Tema 2. CoBpemMeHHbIE
MIPOLIECCOPHBIE APXUTEKTYPHI

10

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

Tema 3. Apxurexkrtypa
BbBIYUCIIMTCIIbHBIX MAIIIMH U
BBIYHCIIUTENIbHBIX CUCTEM

10

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

Tema 4. MukpokonTposiepsl AVR

24

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

Tema 5. ba3oBrie snemenTsl DOBM

10

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

Tema 6. SA3bIKH OnTUCaHUA
anraparypsbl

10

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

Tema 7. 3amioMHUHAIONIUE YCTPOHUCTBA

14

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

Tema 8. Opranuzanus muH

15

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
OIIK-7.1
OIIK-7.2

PacueTHo-rpaduyeckue paboThI, OIIK-7.3
KypCOBBIe pabOoThI (IIPOEKTHI) 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
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 9. Cucremsl BBOIA/BBIBOIA 1 2 4 15

Koncynpranun 1 -

KonTpomis (3x3aMeH) - 9

UTOI'O 19 150

4.2. Conep:kanme TUCHUIIHHBI

Tema 1. OcHOBHBIE NOHATHS U ONpPeIeTeHUs

[ToHATHS BBIYMCIMTENbHAS MalIMHA W BBIYMCIMUTENIbHAS CHCTEMA. YPOBHM JI€TaIU3ALMU
BBIYMCIIUTEIBHBIX MAIIMH. DTalbl Pa3BUTUS BBIYMCIUTEIBHOW TEXHUKHU. KOHIIENIUS MallluHbI
C XpaHuUMoOM B mamstu nporpammoin. Kpurepun 3¢()eKTUBHOCTH BBIUHUCIUTENbHBIX MAILWH.
@DakTophbl, OMPEAEIAIOIINE PA3BUTHE APXUTEKTYPbI BEIUUCIUTENbHBIX CUCTEM

Tema 2. CoBpeMeHHBIE IPOLECCOPHbIEC APXUTEKTYPbI

[Ipoueccopnas aApXUTEKTypa. ApxuTekTypa CISC. Apxurtekrypa RISC.
Cynepckangapaocts. VLIW-IIpoueccopsl.

Tema 3. ApXuTeKTYypa BHIYMCINTEIbLHBIX MAIINH U BEIYHCIUTEIbHBIX CHCTEM

IIpuHCTOHCKass W TrapBapiackas apXWUTEKTypsl. IIoHATHE CeMaHTMYECKOro pasphlBa.
Konmnenmuss MHOroypoBHEBOW pabOThl BBIUUCIUTENBHBIX cucTeM. He ¢on HelimanoBckas
apxutekTypa. CTekoBas apXMTEKTypa, KaHOHMYECKas CTekoBasg MamuHa. Knaccudukanus
MapajuieIbHbIX BBIYUCIUTEIbHBIX CUCTEM.

Tema 4. MukpoxonTposiepsi AVR

Kparkas ucropust mukpokontposuiepoB AVR. Crucrema koMaHT MUKPOKOHTpoiuiepoB AVR.
CewmeiicTBa U Bepcun MUKpokoHTposuiepoB AVR. Uro Takoe Apnyuno? Cpena pa3paboTku
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Arduino. Anmaparnas 4acTth 1miargopmbel Arduino. Bepcum mnardopmber Arduino. Ilnarsr
pacmpenust Arduino. XapakTepucTUKU MakeTHBIX maar Arduino.

Tema 5. basosble 31emMenTsl IBM

Jlornueckue sneMeHThl. TpUrrepsl.

Tema 6. SI3pIku onMcaHus anapaTypbl

3auem HyxxHbl HDL? MHTErpansHas cxema crienualibHOrO Ha3zHadeHus. [IporpamMmmupyemast
IIOJIb30BaTeNEM BeHTHWIbHAsA Marpuna. OcHoBHble koHIenuuu HDL. IIpouncxoxaeHne s3b1k0B
VHDL wu SystemVerilog. Cumynsuus u Cunre3. butoBsie oneparopsl. Oneparopbl
COKpaLICHUS.

Tema 7. 3anoMuHaOLIUE YCTPOIicTBA

TpeboBanuss k mamsaTH Kommbiorepa. Mepapxusi 3amoMUHAIOMUX YCTPOMCTB. Peructpsi
npoueccopa. OcunoBHasg namsite (SRAM u DRAM). Kem-namars. [loctosiHHas mamsiTs.
Bremnsaa namsate. Hakonurens Ha )KECTKMX MarHUTHBIX JUCKaxX. Hakonurens Ha ONTHUYECKUX
nuckax. TBepaoTenbHbIN HaKONMUTENb. Den-naMsTh.

Tema 8. Opranuszanusi HIMH

OBoironusa CUCTEM coeAnHeHui. [lapameTpsl, XapakTepHu3yoIKe MHUHY. TUIIBI IIHH: ITUHBI
«TPOLIECCOP-TIaMAThY», IIMHBI BBOAA/BBIBO/A, CHCTEMHbIE MIMHBI. Vepapxus muH. ApOuTpax
munH. Cxembl apoutpaxa. [Ipotokon mmHel. CTangapTU3anys MKH.

Tema 9. Cucrembl BBOAA/BBIBOAA

Mecto cuctemMbl BBOJA/BBIBOAA B APXUTEKTYpE BBIYMCIUTEIBHOM MallMHBL. AJpecHOe
OPOCTPAHCTBO cHUCTeMbl BBoJa/BbiBoja. llepudepuiinbie yctpoiictBa. DyHKIMH MOIYIS
BBO/1a/BeIBOJA. CTPYKTYypa MOAYJISI BBOJA/BbIBO/IA. METO/IbI yIIPABIEHHSI BBOJIOM/BBIBOJIOM.

5. YueOHO-MeTOAMYECKOE O0ecTieYeHrne CAMOCTOSAATEILHOM PadoThI CTY1eHTOB

CamocrosTenbHas paboTa MPOBOAUTCS C LENbI0: CUCTEMATU3AIMN U 3aKPETUICHUS
MOJyYCHHBIX TEOPETUYECKUX 3HAHMM © TMPAKTUYECKUX YMEHUU OOyJaroIInXcCs;
yDIyOJieHUs ¥ PACHIUPEHHS TEOPETHUECCKUX 3HAHUHN CTYIEHTOB; (POPMUPOBAHUS YMEHUU
UCIIOJIb30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO JOKYMEHTAIMIO, YYEOHYIO U
CHEIUATBHYIO JIUTEPATypy; Pa3BUTHS TMO3HABATEIHHBIX CHOCOOHOCTEH W aKTUBHOCTHU
oOyJaromuxcsi: TBOPUYECKOHW WHUIMATUBBI, CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH,
OpraHU30BaHHOCTH; (OPMHUPOBAHUE CAMOCTOSATEIBHOCTH MBIIIUICHHSI, CIIOCOOHOCTEH K
CaMOpPa3BUTHIO,  COBEPIICHCTBOBAHMID M CaMOOpTaHW3anuu;  (HOPMHpPOBAHUS
po(eCCHOHAIBHBIX KOMITETEHITNI; PA3BUTHIO UCCIICIOBATCIIBCKUX YMEHUN CTYICHTOB.

@®opMbl M BHJIBI CAMOCTOSITENIbBHOW pabOThl CTYACHTOB: UYTEHHE OCHOBHOW H
JOTIOTHUTENIbHOW ~ JIUTEpaTypbl — CaMOCTOSITEIbHOE  M3YyYeHHWE Marepuana 1o
PEKOMEHIYEMBbIM JIUTEPaTypPHbIM HCTOYHUKAM; paboTa ¢ OMOTMOTEYHBIM KaTaloroM,
CaMOCTOSATENIbHBIN  MOAOOpP HEOOXOAMMOW  JHTepaTyphl; paboTa CcO  CJIOBapeM,
CIIPAaBOYHUKOM; MOUCK HeoOxonumon uHdopMmanuu B cetu HTEpHET; KOHCIIEKTUPOBAHUE
UCTOYHUKOB; pe(eprpoBaHNE HCTOYHUKOB; COCTABICHUE AHHOTAIMA K MPOYUTAHHBIM
JUTEPATypHBIM HCTOYHUKAM; COCTaBIICHWE PEICH3WH H OT3BIBOB HA MPOYUTAHHBIN
MaTepuall; COCTaBJIICHHE 0030pa MyOJIMKaluid MO TEeMe; COCTaBjieHHe Oubmmorpaduu
(Oubnuorpaduueckold KapTOTEKH); IOATOTOBKAa K pa3duyHbIM (opmam Tekyuend u
MPOMEXKYTOUHOU arrecTauuu (K TECTUPOBAHUIO, KYpCOBOM paboTe, HK3aMEHy);
CaMOCTOSTEIIbHOE BBITOJTHCHUE MPAKTUUCCKUX 3aJaHUN PEIPOAYKTHBHOTO THUTA (OTBETHI
Ha BOIIPOCHI, 3a]]a4l, TECThI).
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TexHonorust opraHu3aluu CaMOCTOSTEIbHOW pPadOThl OOYyYarOIIMXCS BKIIIOYAET
UCTOJb30BaHUE  HWH(OOPMALMOHHBIX U MaTepUAIbHO-TEXHUUYECKUX  PECYpPCOB
00pa3oBaTeIbHOTO YUPEIKJICHHSA: OHOIMOTEKY C YHTAIbHBIM 3aJI0M, KOMITBIOTEPHBIC
KJJACChl C  BO3MOXXHOCTBIO paboTel B MHTepHer; ayautopuu  (KJacchl) s
KOHCYJIFTALMOHHOM J1€ATEIbHOCTH.

[lepen BBINOIHEHUEM OOYYAIOIIMMUCS BHEAYIUTOPHON CaMOCTOSITENIBHOW padOThI
npernojaBaresib IPOBOAMT KOHCYJIBTUPOBAHHME IO BBIIIOJHEHHUIO 3aJaHUs, KOTOPBIU
BKJIFOYAET LEJb 33JIaHUs, €T0 COACPKAHUS, CPOKHU BBIIOJIHEHUS, OPUEHTUPOBOUYHBIA 00bEM
paboThl, OCHOBHBIE TPEOOBaHMSI K pe3yabTaraMm padOThl, KpUTEpUH OIEHKU. Bo Bpems
BBIMIOJIHEHNS OOy4YaloIMMUCS BHEAYIUTOPHOM CAMOCTOATENbHOW paboOThl U IpH
HEOOXOAMMOCTU MpENoAaBareib MOXET IPOBOJUTh HWHAMBHUAYaJIbHbIE U TIPYNIOBbIE
KOHCYJIbTallUU.

KonTponbs camocTosiTenbHOM padOThl CTYAEHTOB MPEdyCMaTpUBAET: COOTHECEHHE
cofiepaHusi KOHTPOJS C UeIsIMH OOy4deHHs; OOBbEKTHMBHOCTb KOHTPOJIS, BaJUIHOCTD
KOHTPOJIA  (COOTBETCTBHE MPEABSIBISIEMBIX 3aJaHUM TOMY, YTO IPEIIOJIaraeTcs
OPOBEPUTH); AUPPEPEHIINALNIO KOHTPOIBbHO-U3MEPUTENBHBIX MaTepPUATIOB.

®opMBbl KOHTPOJISI CAMOCTOSITENTFHOM pabOThI: MPOCMOTP M MPOBEPKA BHITIOTHEHHS
CaMOCTOSATENIbHON padoTHI npernojaBaresieM; OpraHu3alus CaMOIIPOBEPKH,
B3aMMOINPOBEPKHA  BBIIIOJIHEHHOTO 3a/laHusl B TIpynne; oOCYXJIEHHUE pe3yJbTaToB
BBINIOJTHEHHOM pabOThl Ha 3aHATUM; MPOBEACHHE IUCBMEHHOI'O ONpOca; IMPOBEICHUE
YCTHOTO ONpOCa; OpraHu3alus W NPOBEICHHWE WHIMBUIYAIBHOTO CcoOecel0BaHus;
OpraHM3alys 1 poBeJeHUE COOECE0BaHUS C IPYIIION.

IlepeyeHnb BONPOCOB, OTBOAUMBIX HA CAMOCTOATEIbHOE OCBOCHHUE
AUCUMILTHHBI, (OPMBI BHEAYIMTOPHON CaMOCTOSATEILHO padoThl

HaumenoBanmue ITepeyeHb BONPOCOB, 0TBOAUMBIX HA ®opMbI BHEayTUTOPHOM
TeM (pa3/aesioB) CaMOCTOATEILHOE OCBOEHHE CaMOCTOATEILHOM
AUCHHUILIMHBI padoThI
Tema 1. OcHOBHBIE 1. TlomsTus  BBIYHCIWTENbHAas  MamuHa | | Pabota ¢  KOHCHEKTOM
MOHATHUSA U BBIYMCIIUTENIbHAS CUCTEMA. JIEKIIHH, y4eOHOIH,
onpeneeHus 2. Iloxonenust DOBM. METOINYECKOUN u
3. Kpurepun >¢pGhEeKTUBHOCTH BBIYUCIUTENBHBIX | JOTOJIHUTEIHHON
MaIlVH. JIATEPATypPOU.
4. ®akTophl, ONPEACIISIIONIUE pPa3BUTHE apXUTEKTYpbl | [loAroToBKa K aHaIU3y
BBIYUCIIUTEILHBIX CHCTEM KOHKPETHOM CUTYyaITUH.
5. Texnonmoruu, mpUMEHsEMbI € Tpu Tpou3BonacTBe | Kypcosas pabora.
MHUKPOITPOIIECCOPOB. DK3aMeH.
Tema 2. 1. Yto mpencTaBisioT coO0K MHOTOIIPOIIECCOPHAS PaGora ¢ koHcCHEKTOM
CoBpemMeHHbIE APXUTEKTYypa U MYJIBTUIPOLIECCOPHOCTH? JIEKIUH, y4eOHOH,
MIPOLIECCOPHBIE [Tepeuncnure OCHOBHBIE MPUHILIMITBI TOCTPOCHUS METOINYECKOM u
aApXUTEKTYPbI MHOTOSIZIEPHBIX POLECCOPOB. JOTIOJTHUTEBHOU
2. Kakue TeXHOIOTUH UCTIONB3YIOTCS JIst JIATEPATypPOU.
MOBBIIIEHHS POU3BOAUTENIBHOCTH MpoLEccopa U [TonroroBka Kk aHaJInU3y
yMeHbIleHus YHepronorpediaeausi? OObSICHUTE CYTh | KOHKPETHON CUTYaI[UH.
METO/IOB CYNEPCKATSAPHOCTH U KOHBEHEPU3ALH. KypcoBas pabora.
3. [loyeMy coBpeMeHHBIE TPOIIECCOPBI HCTIOJIB3YIOT | DK3aMeH.
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pa3iuyHble YPOBHU Keul-namsati? Onumute padboty
L1-, L2- u L3-kxemei.

4. Yem otnuuarorca apxutektypsl RISC u CISC?
Ha3zoBure u3BeCTHBIE peann3aluyu 00enx
ApPXUTEKTYP.

5. Pacckaxxute 0 XapaKTepUCTUKAX COBPEMEHHBIX
rpa¢uueckux npoueccopos (GPU): mouemy GPU
3HAYUTENHHO AP (PEeKTHBHEE OOBIYHBIX IIEHTPATBHBIX
IPOIIECCOPOB B HEKOTOPBIX TUIAX BBIYUCICHHUNA?

Tema 3. Apxurektypal 1. Kakue kirodeBble 3J€MEHTHI BXOIAT B cocTaB | Pabora ¢  KOHCIEKTOM
BBIYUCIIUTEIBHBIX KJaccuyeckoil (poH-HeliMaHOBCKOW apXHUTEKTYphl? | JIEKIHH, y4eOHOi,
MalluH U JlaiiTe NOSICHEHUS IO KaXXI0MY JIEMEHTY. METOJINYECKON u
BBIYUCIIUTEIIbHBIX 2. UYUro  o3HayaeT TEPMHH  «rapBapiAcKas | JONOJIHUTEIbHOU
cucTeM APXUTEKTYpa» U B UYEM 3aKIHOYAOTCS €€ OTIMYUS OT | JIUTEPaTypou.

¢don-HeiimanoBckoii Mozenu? [ToaroroBka k ananusy

3. O0o3HaubTe NPUHLHUIIUATIBHBIE PA3INuUsi MEXKIY | KOHKPETHON CUTYal1H.

CUMMETPUYHBIMU MHOTOIIPOLIECCOPHBIMU cucTeMaMmu | KypcoBas pabora.

(SMP) u acummerpuuabiMu (AMP). DK3aMeH.

4. IlpuBenure KiIacCU(PUKAUIO KOMIBIOTEPHBIX

ceTeil comacHo MaciiTady oxBara TEPPUTOPUH U

nazHauenuto (PAN, LAN, MAN, WAN). Kparko

OXapaKTEPU3yNTe KaXK1y0 KaTeropuIo.

5. Packpoiite = CymHOCTb  TEpMHUHA  (TPpUL-

BeruMCiIeHus»  («grid computing»). B kakux

o0NacTsIX yame BCEro MPHUMEHSETCS  JaHHas

TEXHOJIOrus?
Tema 4. 1. Uto Takoe mukpokontpoiiep AVR u kem Obua PaGora ¢ koHCHEKTOM
MuKpOKOHTpOIIJIEPHI | pa3paboTaHa 3Ta cepusi MUKPOKOHTPOILIEPOB? JIEKIIHH, y4eOHOIH,
AVR 2. Kaxkoit Habop MHCTPYKIHIA (apXUTEeKTypa Habopa METOINYECKON 51

KOMaH]T) UCIIOJIb3YETCsS B MUKPOKOHTpoJuiepax AVR? | momoaHUTEIbHOM

Uewm oH xapakTepusyercs? JUTEPaTypoH.

3. IlepeuncinnTe OCHOBHbBIE CEMENHCTBA
MUKpOKOHTpoiepoB AVR u Ha3oBute
MIPEICTaBUTENCH KaXKI0TO CEMEHUCTBA.

[ToaroroBka kK aHaIU3y
KOHKPETHOM CUTyaluu.
Kypcoas pabora.

4. Kakue BHEIIHNE IPEPHIBAHUS MTOICPKUBACT DK3ameH.
MuKpokoHTposuiep ATmega328P u kakoBa
nporeaypa ux oopadoTku?
5. OnumuTe BCTPOCHHBIE MOTYIIH
TaliMepOB/CYETUYMKOB MUKpOKOHTpoiutepa AVR. s
Yero OHU MPUMEHSIOTCS U KaKue PeKUMBI paboThI
O/ ICPKUBAIOTCS?
Tema 5. bazoBbie 1. Yto Ha3bIBaETCS MUKPOIIPOLIECCOPOM H KakoBO ero | Pabora ¢  KOHcIeKToM
sneMeHTel OBM OCHOBHOE TIpe/IHa3HaueHue B coctae DBM? JICKIIHH, y4eOHOM,
2. Kakue cymiecTByIOT BBl MAMSITH B KOMIIBIOTEPE | METOJUYECKON u
U B YeM COCTOSIT MX OCHOBHBIC Pa3TUIHs? JIOTIOJTHATETBHON
3. Jlns dero mpeaHa3HauYeHbl TOPTHI BBOJA/BBIBOJA U | TUTEPATYPOU.

KaKHMH XapaKTePUCTHKAMH OHU 00JIaqaroT?

4. Yto noHumaeTcs MNOJA IIMHHOM OpraHuzanuein
KOMIThIOTEPA M KaKO€ 3HaYE€HHWE UMEET CUCTeMa IINH
B o01eit crpykrype OBM?

5. Kak ycrpoenbl 0a3zoBasi JIOTUKa U apuU(METUKO-
jgoruyeckoe yctpoictBo (AJIY) B mudpoBhIX cxemax

IToaroroBka k aHaIU3y
KOHKPETHOM CUTYalluu.
Kypcosas pabora.
DK3aMeH.
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M KaKHMC OIICPAalH BBIIIOJHAIOT JaAHHBIC 9J1€MEHTHI?

Tema 6. S3p1KuU
OIIMCAaHUA
anmaparypbl

I. Yro Takoe s3BIKM ONMCAHMS alIMaparypbl
(Hardware Description Languages, HDL) u mis wero
OHU HYKHBI?

2. Kakme gBa wHauboinee TMOMYISPHBIX S3bIKA
OMMCAHUA anmnapaTypbl UCIONb3YIOTCs ceroana? Yro
00IIero U B 4YeM pa3HUIA MEX]Ty STUMU SI3bIKAaMU?

3. B ueM cocTouT OTNIMYKME MOBEACHUECKOTO YPOBHSA
OMMCAHUs anmaparypbl OT CTPYKTYPHOTO YPOBHs?

4. [TlpuBeautre mnpuUMep MNPOCTOro HHUQPPOBOTrO
aneMeHTa (Hanpumep, Tpurrep D-tumna) Ha ogHOM U3
A3BIKOB OIMCAHUS alapaTypsbl.

5. Uem OTIMYarOTCS CUMBOJBHBIE CUMYJISALUMU OT
BpeMeHHbIX (timed simulation) mnpu mnpoBepKe
MoOJieTiel, HalMCaHHBIX Ha  A3bIKAX  OINHUCAHMS
anmnaparypbl?

PaGota ¢ KOHCIIEKTOM
JICKIIHHA, y4eOHOI,
METOINYECKOUN u
JOMOJIHUTEIbHOM
JIUTEpPaTypOu.
[ToaroroBka k ananusy
KOHKPETHOM CUTYyaIUH.
Kypcosas pabora.
JK3aMeH.

Tema 7.
3aroMuHarone
yCTpOMCTBa

1. Uro Takoe omeparuBHas namsth (O3Y) u kakue
CYLIECTBYIOT €€ pa3HOBUIHOCTHU?

2. Yem ormmuatorcst (uem-nakornutenu (Flash
memory) OT MarHUTHBIX XECTKUX nuckoB (HDD)?

3. OnumuTe YyCTpOMCTBO M NPUHLMI pabOTHI
SHEpPro3aBUCHMBIX M HHEPrOHE3aBUCHUMBIX BHJIOB
naMsTH.

4. Kakue MeToapl OpraHu3allii U 3alUThl JaHHBIX
ucrnonb3yrorcsi B RAID-mMaccuBax M KakoBBI HUX
npeumMyiiecTBa’?

5. Ha3zosure OCHOBHBIE XapaKTEPUCTUKHU
3allOMUHAIOIIEr0  YCTpPOMCTBA M IpHUBEIUTE
OpPUMEpBl,  WJUIIOCTPUPYIOLIUE  BIMSHHUE  OTUX
XapaKTepUCTUK Ha BBIOOP KOHKPETHOrO THIA
naMsTH.

PaGora ¢ koHCHEKTOM
JIEKLIHH, y4eOHOH,
METOANYECKON u
JOTIOTHUTETHHON
JIUTEPATypPOU.
[ToaroroBka kK aHaIH3y
KOHKPETHOM CUTyaluu.
Kypcosas pabora.
DK3aMeH.

Tema 8.
Opranu3zanus mH

1. Yro Takoe KOMIBIOTEpHAs IIMHA U Kakue
OCHOBHBIE  (yHKIIMM  OHa  BBINOJNHSET B
BBIYUCIIUTENILHON MaluHe?

2. Kakue ObIBatOT BHJBI IIUH 10 CIIOCO0Y Mepemaaqn
JAHHBIX M KakuM o0pa3oM OHHM BIUSIOT Ha
IPOU3BOANUTEIBHOCTE DBM?

3. IlepeuncnuTe OCHOBHBIE CTaHAAPTHl IIUH U
IPOTOKOJIBI CBSI3H, HCHOJIb3yEMbIE B COBPEMEHHOM
TEXHUKE, U PACKPONTE UX HA3HAUCHMSL.

4. Kak opraHu3oBaH AOCTYIl K YCTPOWCTBaM 4Yepe3
muHy?  OxapakTepusyHTe MEXaHU3M  IPSIMOro
nocryna k namsata (DMA).

5. B yem 3axmrodaercss NPUHLUIN pa3feieHUs LIMHbI
0 BPEMEHU (TalM-IIapUHT) U KaK 3TOT METOJ]
yiaydmaer oOIIyl0 MpPOIMYCKHYIO  CIIOCOOHOCTh
CUCTEMBI?

PaGora ¢ koHcHeKkTOM
JIEKLUH, y4eOHO,
METOINYECKON "
JIOTIOJTHUTETbHON
JIATEPATyPOU.
IToaroroBka k aHaIU3y
KOHKPETHOM CUTYyaIuu.
Kypcosas pabora.
DK3aMeH.

Tema 9. CucreMnl
BBOJIa/BBIBOJIA

1. Kakme ycTpoiicTBa OTHOCATCA K YCTpPOWCTBaM
BBOJAa, a KakMe€ — K YCTPOMCTBaM BBIBOJA?
[IpuBenuTe KOHKpETHBIE IPUMEPHI KasK0TO BUJA.

2. B d4em 3akimro4aeTcs  pasiaMuMe  MEXIy
CUHXPOHHBIM M aCHHXPOHHBIM BBOJOM/BBIBOJIOM?

PaGora ¢ KOHCIIEKTOM
JIEKIIN, y4eOHOM,
METOAUYECKOM u
JIOIIOIHUTEIILHON
JIATEPATYPOU.
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Kaxoil u3 pexxuMoB NpeANnouTUTENbHEE U TIOYEMY ?

3. Uro Takoe Oydepuzarusi MaHHBIX M Kak OHa
BIIMSAET Ha A3 PEKTUBHOCTH ONepalyii BBOJa/BbIBOA?
4. HazoBuTe OCHOBHBIC MHTEp(EHCHBIE CTaHIAPTHI,
OpUMEHseMble Ul TOAKIIOUEHUs mnepudepuitHbIx
YCTPOMCTB K COBpeMEeHHbIM DBM.

5. Kak opranumzoBana pabGora ¢ mopramu
BBOJIa/BBIBOJIA B COBPEMEHHBIX
MUKPOKOHTpOJIIEpax? Kakue KOMaH/1bl

UCIIOJIB3YIOTCS JJI1 YTEHUS U 3allUCU JaHHBIX Yepes
OPTHI?

IToaroroBka k ananusy
KOHKPETHOM CUTYaIH.
Kypcosas pabora.
DK3aMeH.

IIIxana oueHuBaHUA

[IIkxana oeHUBaHUS

Kpurepun onieHuBaHus

«OTnu4HO» OOyuaromuiicss mIyOOKO U COAEpKAaTeIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOM paboThl, HE TOMYCTUB OMMOOK. OTBET HOCUT
Pa3BEPHYTHIN U MCUEPTIBIBAOIINN XapaKTEP

«Xopouio» OOyuaromuiicss B LIEIOM PacKpbIBa€T TEMY CaMOCTOSATEIIbHOU

paboThl, OJHAKO OTBET XOTSI Obl HA OJUH M3 HUX HE HOCHUT
Pa3BEPHYTOr0 M MCYEPIBLIBAIOIIEIO XapaKTepa

((y,HOBHGTBOpI/ITCHBHO»

OOyyarouuiicss B I1I1€JIOM pacKpbIBaeT TEMY CaMOCTOSATEIbHOM
paboThl W JOMYyCKaeT psAJl HETOYHOCTeH, (dparMeHTapHO
PACKpBIBACT COACpPKAHUE TEOPETUYECKUX BOMPOCOB WM HX

HCTOYHOCTH.

PacKpbIBAET COJEPHKATENBHO,

HO JOIIYCKasd 3HAYHUTCIIbHBIC

«HeynoBieTBopUTEIBHO»

OO6yyaroruiics

HC BIaaccT

CaMOCTOSTEIILHON paboThI

BBIOpPAHHOM TEMOU

6. OueHounble Marepuajbl (GoHI OLEHOYHBIX CPEACTB) AJA MPOBEICHHS

TEKYIIECro KOHTPOJIA YCIIEBA€MOCTH,
O0CBOCHHUSA NUCHUIIJINHBI

6.1. ITacnopt poHIa OLIEHOYHBIX CPEACTB

NMPOMEKYTOYHOM AaTTeCTAMM 10 HUTOram

Ne | KonTponupyembie Kon u WNuaukaTop 1oCTHKEHUS HaumMmenoBanue
paszeibl (TeMbI) HAaVMEHOBAaHUE KOMITETEHI[IHA OLIEHOYHOTO
B10% (91005000)0%05051 KOMIIETEHIUN CpeaCcTBa

1. | OcuoBusie moustTug 1 | OIIK-7. Crocoben Onpoc, oKJa,

OIIK-7.1. PabGoraer c poc, 1 A
OTIPEICIICHUS MIPOU3BOUTH TECT,
COBPEMEHHBIMH
HEOOXOAUMBIE BBIMIOJIHEHUE
CHCTEMAMU ag 5
acyeTsl OTHEIbHBIX 71a00PaTOPHBIX
P JICTIEE OIK-7.2. 3uaer wu parop
OJIOKOB U YCTpPOMCTB pabot, Kypcoas
NPUMEHSIET PHUHIUIIBI
CHCTEM  KOHTpPOJIS, pabora,
MPOEKTUPOBAHHMS
aBTOMATU3ALNU U JK3aMEH
OTHEIbHBIX OJIOKOB |
yIpaBJICHUS, .
YCTPOMCTB CHUCTEM
BBIOMPATH
KOHTPOJIS,
CTaHJapTHbHIE
aBTOMATHU3aLUU u
CpezcTBa ]
yIpaBJICHUs; MPOBOIUT
ABTOMATHUKH,
. OIICHOYHBIC  PacyeThl
W3MEPUTEIIEHOH |
XapaKTEPUCTHK
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BBIUMCIIUTEIILHON U3MEPUTEIBHOU u
TEXHHUKHU IOpU | BBIYUCIUTEIHHON
MIPOEKTUPOBAHUU TEXHHUKHU
CHUCTEM OIIK-7.3. IIpoektupyet
aBTOMATHU3AINH U | OTACIbHBIC CUCTEMBI
yIpaBiIeHUs aBTOMaTHU3aluH u
yIpaBICHU
OIIK-9. OIIK-9.1. 3naer wu
Cnocoben NPUMEHSET OCHOBHbBIE
BBITIOTHSTh METOJIbI U  CpElCTBa
SKCIEPUMEHTHl IO | MPOBEACHUS
3aJIaHHBIM IKCIIEPUMEHTAITBLHBIX
METOANKAM U | HUCCIeIOBaHUM
o0pabarbIBaTh OIIK-9.2.  Bribupaer
pe3yabTaThI C| cmocobbl M CpelacTBa
MIPUMEHEHHEM U3MEPEHUI U TPOBOJUT
COBPEMEHHBIX JKCIIEPUMEHTAJIbHBIE
MH(OPMAITMOHHBIX WCCJICTIOBAHHUS
TEXHOJIOTUI u | OIIK-9.3. Ucnone3yer
TEXHUYECKUX OCHOBHBIE MIPUEMBI
CpencTB 00paboTku u
MIPEICTABICHUS
MOJTyYEHHBIX
AKCIEPUMEHTATBHBIX
JTAHHBIX
CoBpeMeHHBIE OIIK-7. Cnocoben Omnpoc, 10kia,
P OIIK-7.1. PabGoraer c¢ poc, A A
MIPOLIECCOPHBIE MIPOU3BOAUTD TECT,
COBPEMEHHBIMH
APXUTEKTYPBI HeoOXoMbIe BBITIOJTHCHHE
CUCTEeMaMHU ag
acueThl OTAEIbHBIX 1a00paTOPHBIX
P JICTIB! OIIK-7.2. 3naer wu parop
OJIOKOB M YCTPOWCTB paboT, KypcoBas
NPUMEHSET TPUHIIHIIBI
CHUCTEM  KOHTPOJIA, pabora,
MIPOSKTUPOBAHHUSI
aBTOMATHU3AINH u JK3aMEH
OTJICIbHBIX OJIOKOB U
yIpaBJeHHUs, o
YCTPOMCTB CUCTEM
BBIOMPATH
KOHTPOJIA,
CTaH/JapTHbHIE
ABTOMATH3AINH "
cpencTBa .
yIOpaBlIeHUsS; MPOBOAUT
aBTOMATHUKH,
. OIICHOYHBIE  PacyeThl
U3MEPUTEIILHON |
. XapaKTePUCTHK
BBIYHUCITUTENLHOM N
U3MEPUTEIILHON "
TEXHUKH npu .
BBIUHCIUTEIHHOM
MIPOEKTUPOBAHUU
TEXHHUKHU
CUCTEM
OIIK-7.3. IIpoektupyet
aBTOMAaTHU3alUH u
OT/CIIbHBIC CUCTEMBI
yIpaBICHU
aBTOMAaTHU3alNH u
YIpaBICHUS
OIIK-9.
OIIK-9.1. 3naer wu
Cnocoben
NPUMEHSET OCHOBHbBIC
BBITIOJIHSTD
METOJIbI M  CPEICTBa
AKCIEPUMEHTB 10
POBECHUS
3aJlaHHBIM
IKCIIEPUMEHTATBHBIX
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METOINKAM U | UCCIEIOBaHUI
oOpabarbIBaTh OIIK-9.2.  BsiOupaer
PEe3yIABTATHI C| cmocoObl © CpelncTBa
MIPUMEHEHUEM U3MEpPEHHI U MPOBOJIUT
COBPEMEHHBIX IKCIIEPUMEHTAILHBIC
MH(OPMALIMOHHBIX UCCJIEIOBAHUS
TEXHOJIOTUI u | OIIK-9.3. Hcnonb3yer
TEXHUYECKHUX OCHOBHBIE MIpUEMBbI
CpeAcTB 00paboTKu u
MpeJICTaBICHUS
MOy YE€HHBIX
AKCIEPUMEHTAJIbHBIX
JTAHHBIX
ApxuTekTtypa OIIK-7. Cnocoben Omnpoc, g0kia,
P TP OIIK-7.1. PabGortaer c¢ poc, 4 A
BBIYHCITUTEIIBHBIX MIPOU3BOANTH TECT,
COBPEMEHHBIMHU
MalIiH Heo0XouMbIe BBITOJTHEHUE
CUCTEMaMH ag =
BBIYHCITUTEIIBHBIX acueThl OTACITHHBIX 1a00paTOPHBIX
P JICIIBE OIIK-7.2. 3naer wu paTop
CUCTEM OJIOKOB U YCTpPOMCTB pabot, Kypcoas
NPUMEHSICT TPUHIIHITHI
CUCTEM  KOHTpOJIS, pabora,
MPOEKTUPOBAHHUS
aBTOMaTU3allil | 9K3aMEeH
OTACIBHBIX OJOKOB U
yTpaBJICHHSI, .
YCTPOMCTB CUCTEM
BBIOMPATH
KOHTPOJIA,
CTaH/IapTHHIE
aBTOMAaTHU3AINU u
cpezicTBa .
yIpaBICHUS; TPOBOIUT
aBTOMATHKH,
. OLICHOYHBIE  pPacyeThl
U3MEpPUTENIbHON U
. XapaKTePUCTHK
BBIYHCITUTEILHOM o
U3MEPUTENbHOM u
TEXHUKH npu .
BBIYUCITUTEILHOM
MIPOCKTUPOBAHUN
TEXHUKHU
CUCTEM
OIIK-7.3. IlpoexkTtupyer
aBTOMATHU3AINH u
OT/ENbHbIC CUCTEMBI
yHpaBiIeHUs
aBTOMATH3AIHH u
yIpaBICHU
OIIK-9.
OIIK-9.1. 3naer wu
Cnocoben
NPUMEHSET OCHOBHBIC
BBITIOTHSTH
METOJIbI U  CpelCTBa
SKCHEPUMEHTBl 10
IPOBEICHUS
3aJIaHHBIM
9KCIIEPUMEHTAIBHBIX
METOANKaM u .
Spab UCCJICIOBAHHIA
o0OpabaTsiBaTh
P OIIK-9.2.  BwiOupaer
pe3yabTaThI c
crocoObl M CpeiCTBa
MIPUMECHEHHEM .
U3MEPEHUI U MPOBOJIUT
COBpPEMEHHBIX
IKCIIEPUMEHTATHHBIC
MH(POPMALIMOHHBIX
. UCCJICIOBAHUS
TEXHOJIOTU u
OIIK-9.3. Ucnons3yer
TEXHUYECKUX
OCHOBHBIE MIPUEMBbI
CPEICTB
00paboTKu u
MIPEJICTABICHUS
MOJTyYE€HHBIX
AKCIEPUMEHTAIBHBIX
JTAHHBIX
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Muxkpoxkontpomepsl | OIIK-7.  Cnocoben OTK-7.1. PaGortacT c Ompoc, noknazg
AVR MIPOU3BOIUTH o TECT,
COBPEMEHHBIMU
HEoOX0oIuMbIe BBITIOJTHEHHE
CUCTEeMaMHU an
pacdeThl OTHENBHBIX | o 75 guoo. o 1a00paTOPHBIX
OJIOKOB U yCTPOMCTB HpI/IMeI-;SI.eT e pabot, KypcoBas
CHUCTEM  KOHTPOJIA, pabora,
POEKTHPOBAHUS
aBTOMaTH3allud | 9K3aMeH
OTJICNbHBIX OJIOKOB U
TIpaBJICHUS o
yrip ? YCTPOUCTB CHCTEM
BBIOUPATH
KOHTPOJIA,
CTaH/JapTHbHIE
slap aBTOMAaTH3aIUU "
CpencTBa
pei yIOpaBlIeHUs; MPOBOAUT
aBTOMAaTHUKH
> OLICHOYHBIE  pPaCYEThI
U3MEPUTEILHON U
. XapaKTePUCTHK
BBIYHUCITUTENbHOM N
U3MEPUTEITBHOM "
TEXHUKH npu .
p BBIUHCIUTEIHHOM
MIPOEKTUPOBAHUU
TEXHHUKHU
cucTeM
OIIK-7.3. IIpoektupyer
aBTOMaTHU3aluu u
H OT/IETIbHBIE CUCTEMBI
TIpaBIICHUS
yrip aBTOMaTHU3alNH U
yTpaBIIeHUS
OIIK-9.
C 6 OIIK-9.1. 3naer wu
I0COOEH
NPUMEHSET OCHOBHbBIE
BBITIOJIHSTh
METOABl M  CpEeACTBa
HKCIIEPUMEHTHl 110
pOBEJCHUS
3aJlaHHBIM
A HKCTIEPUMEHTATBHBIX
METOIUKaM u .
5 g UCCJIETOBAHUMA
o0OpabaTbIBaTh
p OIIK-9.2.  BriOupaer
€3yJIbTaThl c
pesy. CcrocoObl M CpelcTBa
MIPUMEHEHHEM .
p U3MEPEHUI U MPOBOAUT
COBPEMEHHBIX
P 9KCIIEPUMEHTANIbHBIE
MH(pOPMAITMOHHBIX S —
TEXHOJIOTUI u
OIIK-9.3. Ucnonbiyer
TEXHUYECKHUX
OCHOBHBIE MIPUEMBI
CPEICTB
pel 00paboTku u
MpeCTaBICHHUS
MOJTyYEHHBIX
HKCTIEPUMEHTAIBHBIX
JTAHHBIX
basoBble 3nemMeHThI OIIK-7.  Cnocoben OIK-7.1. PaGoracr c Omnpoc, noknan
5BM IIPOU3BOIUTH o TECT,
COBPEMEHHBIMU
HEOOXOIUMBIE BBITIOJTHEHHE
cucTeMaMu an
pacyeThl OTHENBHBIX | o 75 3. o 1a60paTOPHBIX
OJIOKOB U yCTPOMCTB anMeﬁﬂ'eT e — pabot, KypcoBas
CUCTEM  KOHTpOJIS, IPOCKTHPOBAHMS paborta,
aBTOMAaTH3allMd | 9K3aMeH
OTJICbHBIX OJOKOB U
TIpaBIICHUS o
yrp ? YCTPOUCTB CHCTEM
BEIOMPATH ——
b
CTaH/JapTHbHIE
s1ap aBTOMATH3AIUU "
cpeacTBa
pel yOpaBIeHUs; MPOBOAUT
aBTOMAaTHUKH
> OLICHOYHBIE  PACYETHI
WU3MEPUTEIBHOW |
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BBIYHCITUTENLHOM XapaKTePUCTHK
TEXHHUKHU Opu | U3MEpPUTETHHON u
MIPOEKTUPOBAHUU BBIYHCITUTEILHOM
CUCTEM TEXHUKHU
ABTOMATU3ALUU u | OIIK-7.3. Ilpoexktupyer
yIpaBiIeHUs OT/eINIbHbIE CUCTEMBI
aBTOMATHU3AINH u
yIpaBieHUs
OIIK-9.

Cnocoben OIIK-9.1. 3nHaer wu
BBITIOTHSTh NPUMEHSET OCHOBHBIC
SKCHEPUMEHTBHl IO | METOAbl U  CpeacTBa
3aJIaHHBIM IPOBEICHUS
METOANKAM U | DKCIEPUMEHTaJIbHBIX
o0OpabaTsiBaTh WCCJICIOBAHHIA
pe3YJIBTaThI c| OIIK-9.2. BriOupaer
MIPUMEHEHUEM crnoco0bl M CpeacTBa
COBPEMEHHBIX U3MEPEHHI U MPOBOJIUT
MH(OPMAITMOHHBIX IKCIIEPUMEHTAILHBIC
TEXHOJIOT U U | HUCCIeI0BaHUs
TEXHUYECKUX OIIK-9.3. Hcnonb3yer
CPEICTB OCHOBHBIE MIpUEMBbI

00paboTku u
MpeJICTaBICHUS
MOy YE€HHBIX
AKCIEPUMEHTAJIbHBIX
JTAHHBIX
A3b1kn ornucanus | OIIK-7.  Cnocoben Ompoc, okna,
OIIK-7.1. PabGortaer c¢ poc, 4 A
anmaparypsl MIPOU3BOANTH TECT,
COBPEMEHHBIMHU
Heo0XouMbIe BBITIOJIHEHUE
CUCTEMaMH ag s
acueThl OTACITHHBIX 1ab0paTOPHBIX
P JICIIBE OIIK-7.2. 3naer wu paTop
OJIOKOB U YCTPOMCTB pabot, Kypcoas
NPUMEHSCT TPUHIIHITHI
CUCTEM  KOHTpOJIS, pabora,
MPOEKTUPOBAHHUS
aBTOMaTU3allul | 9K3aMEeH
OTACIBHBIX OJOKOB U
yTpaBJICHHSI, .
YCTPOICTB CUCTEM
BBIOMPATH
KOHTPOJIA,
CTaH/IapTHBIE
aBTOMAaTHU3AINU u
cpezicTBa .
YIpaBIECHUS; TPOBOIMT
aBTOMATHKH,
. OLICHOYHBIE  pPacyeThl
U3MEpPUTENIbHON U
. XapaKTePUCTHK
BBIYHCITUTEILHOM o
U3MEPUTENbHOM u
TEXHUKH npu .
BBIYUCITUTEILHOM
MIPOCKTUPOBAHUU
TEXHUKHU
CUCTEM
OIIK-7.3. IlpoexkTtupyer
aBTOMATHU3AINH u
OT/ENbHbIC CUCTEMBI
yHpaBiIeHUs
aBTOMATH3AIHH u
yIpaBICHU
OIIK-9.
OIIK-9.1. 3naer wu

Cnocoben

NPUMEHSET OCHOBHBIC
BBITIOTHSTh

METOJIbI U  CpelCTBa
SKCHEPUMEHTBl 10

IPOBEICHUS

19




3aJlaHHBIM IKCIIEPUMEHTAITBLHBIX
METOANKAM U | HUCCIeIOBaHHM
o0pabarbIBaTh OIIK-9.2.  BriOupaer
Pe3yabTATHI C| cmocobbl M CpelacTBa
MIPUMEHEHHEM U3MEPEHUI U TPOBOJUT
COBPEMEHHBIX JKCIIEPUMEHTAJIbHBIE
MH(OPMAITMOHHBIX WCCJICTIOBAHHUS
TEXHOJIOTUI u | OIIK-9.3. Ucnonpiyer
TEXHUYECKUX OCHOBHBIE MIPUEMBI
CpencTB 00paboTku u
MIPEICTABICHUS
MOJTyYEHHBIX
AKCIIEPUMEHTATBLHBIX
JTAHHBIX
OIIK-7. Cnocoben Omnpoc, nokia,
OIIK-7.1. PaGotaer c poc, 4 g
MIPOU3BOAUTD TECT,
COBPEMEHHBIMH
HeoOXoMbIe BBITIOJTHCHHE
CUCTEeMaMHU ag
acueThl OTAEIbHBIX 1a00paTOPHBIX
P ACIIBT OIIK-7.2. 3naer wu parop
OJIOKOB M yCTPOMCTB pabot, KypcoBas
NPUMEHSET TPUHIIHIIBI
CHUCTEM  KOHTPOJIA, pabora,
MIPOSKTUPOBAHHUSI
aBTOMATH3AMA | 9K3aMeH
OTJICIbHBIX OJIOKOB U
yIpaBJeHHUs, o
YCTPOMCTB CUCTEM
BBIOMPATH
KOHTPOJIA,
CTaH/JapTHbHIE
ABTOMATH3AINH "
cpencTBa .
yIOpaBlIeHUsS; MPOBOAUT
aBTOMATHUKH,
. OIICHOYHBIE  PacyeThl
U3MEPUTEIILHON |
. XapaKTePUCTHK
BBIYHUCITUTENLHOM N
U3MEPUTEIILHON "
TEXHUKH npu .
BBIUHCIUTEIHHOM
MIPOEKTUPOBAHUU
TEXHHUKHU
CUCTEM
OIIK-7.3. IIpoektupyet
aBTOMAaTHU3alUH u
OT/ICTIbHBIC CUCTEMBI
TIpaBIICHUS
3anoMHUHAIOIINE yup ABTOMATH3AIHH -
yCTpoucTBa yIIpaBJICHUSA
OIIK-9.
OIIK-9.1. 3naer wu
Crniocoben
NPUMEHSET OCHOBHbBIC
BBITIOJIHSTD
METOJII M  CPEICTBa
OKCIEPUMEHTBl 10
POBEJCHUS
3aJlaHHBIM
IKCIIEPUMEHTATBHBIX
METOJMKAM u .
6 baGATLIEATL UCCJICTOBAHHIMA
0
p OIK-9.2.  BeiGupaer
pe3yNbTaTh c
CrocoObl U CpelCcTBa
MIPUMEHEHUEM .
U3MEPEHUI U TIPOBOJIUT
COBPEMEHHBIX
9KCIIEPUMEHTANIbHBIC
MH(pOPMAITMOHHBIX
. UCCIICTOBAHMS
TEXHOJIOTUI u
OIIK-9.3. Hcnonb3yer
TEXHUYECKUX
OCHOBHEBIE MIPUEMBI
CpeAcTB
00paboTku u
MIPEICTABICHUS
MOJTyYEHHBIX
IKCIEPUMEHTAITLHBIX
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JaHHBIX

OIIK-7. Cnocoben OMK-7.1. Pabortacr c Omnpoc, nokaz
POHU3BOIUTH COBpeM.eI-;HBIMI/I TECT,
Heo0XouMbIe CHCTeMAMMU o BPIIOTHEHNE
pacyeThl OTHCHBHBIX | yppe 75  3uoo0 o 1a00paTOPHBIX
OJIOKOB U YCTPOMCTB pHMEHFeT I pabot, Kypcoas
CUCTEM  KOHTpOJI, IPOSKTHPOBAHMS pabora,
ABTOMATMBALAM M | oo orovon i | OK3aMeEH
YHPaBJICHHA, YCTPOMCTB CUCTEM
BBIOMPATH KOHTPOIIA,
CTaflapTHRIC aBTOMAaTHU3AINU u
cpeactsa YIpaBICHUS; TPOBOIUT
ABTOMATHEH, OLICHOYHBIE  pPacyeThl
U3MEPUTENLHOR M XAPAKTEPHCTHK
BBIYHCITUTEILHOM T u
TeXHUKHU TPY 1 g rancourensHoit
MIPOCKTUPOBAHUN TOXHUKIL
cueTeM OIIK-7.3. IlpoexTtupyet
ABTOMATH3ALIH " | ornenbrble CUCTEMBI
YHPpaBJICHHA aBTOMATH3AIHH u
Opranu3zanus MvH yIIpaBIeHNs
OIIK-9. OIIK-9.1. 3maer w
Crocoben NPUMEHSET OCHOBHBIC
BBITIOMHATE METOJIbI U  CpelCTBa
SKCHEPUMEHTHl 10 O —
3a/1aHHbIM JKCIIEPUMEHTAILHBIX
MgToémKaM "' uccnenoanmii
00pabaThIBATh OIIK-9.2.  BwiOupaer
PESYIIbTATEI €1 cnocobsr cpencTBa
TPUMCHCHHCEM U3MEPEHUI U MPOBOJIUT
COBPCMCHHBIX IKCIIEPUMEHTATHHBIC
I/IH(bopMauI:IOHHHx i ——
TCXHOMIOTHH "1 OIK-9.3. Ucnons3yer
TEXHIHCCKHX OCHOBHBIE MIPUEMBI
Cpeacts 00paboTKu u
MIPEJICTABICHUS
MOJTyYE€HHBIX
AKCIEPUMEHTAITBHBIX
JTAHHBIX
OIIK-7. Cnoocoben OIK-7.1. PaGortacr c Omnpoc, noknafg
MIPOU3BOUTH COBpeM.eH‘HBIMI/I TECT,
He0oOXoTUMBbIe CHCTEMAMMT o BPIIOTHEHHE
PacueThl OTACHBHBIX | (e =5 g0 1a00paTOPHBIX
OJIOKOB M YCTPOWCTB IPMMEHACT IPHHIHISI paboT, KypcoBas
CucreMsbl CHUCTEM  KOHTpOJI, IPOCKTHPOBAHHS pabora,
BBOJIa/BBIBOJIA aBTOMATH3ALMH M | oo Gnokos n | PFSAMEH
YHPAaBJICHHUA, YCTPOMCTB CUCTEM
BBIOMpATh KOHTPOIIA,
CTaRapTHRIC aBTOMATHU3AINH u
cpeictsa YIPAaBIICHUS; TPOBOIMT
ABTOMATHKH,
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W3MEPUTENIbHON ¥ | OLIGHOYHBIE  pPacUeThl
BBIYHUCITUTENbHOM XapaKTePUCTUK
TEXHUKH pu | HU3MEPUTEITHHON "
MIPOEKTUPOBAHUHU BBIUHCIUTEIHHOM
CUCTEM TEXHHUKHU
aBTOMAaTHU3AIUU u | OIIK-7.3. TIlpoektupyet
yIpaBICHU OT/ENbHBIC CUCTEMBI
aBTOMaTHU3aluu u
yIpaBICHU
OIIK-9.

Cnocoben OIIK-9.1. 3naer wu
BBITIOJIHSTh NPUMEHSET OCHOBHbBIE
OKCHEPUMEHTBl IO | METOAbl W  CpeacTBa
3aJlaHHBIM POBEJCHUS
METOJNKAM U | DKCIEPUMEHTAIbHBIX
oOpabarbIBaTh HCCJIEIOBAHNI
pe3yJbTaThl c| OIIK-9.2. Bsibupaer
MIPUMEHEHHEM crocobbl M CpelcTBa
COBPEMEHHBIX U3MEPEHUI U TPOBOJUT
MH(OPMALMOHHBIX JKCIIEPUMEHTAJIbHBIE
TEXHOJIOTUI U | HUCCIeIOBaHUS
TEXHUYECKUX OIIK-9.3. Ucnonb3yet
CPEICTB OCHOBHBIE TIPUEMBI

00paboTKH 1
MIPEICTABICHUS
MOJTyYEHHBIX
AKCIIEPUMEHTATBLHBIX
JTAHHBIX

Jdranbl (popMupoBaHMs KoMmeTeHuui B mpouecce ocsoeHusi OIIOII npsmo
CBSI3aHBI C MECTOM JUCIHUIUIMH B oOpa3oBarenbHOM mporpamme. Kaxaeni stan
(opMUpOBaHUS KOMIIETEHIIMH, XapaKTEPU3YETCsl ONPEACIICHHBIMU 3HAHUSIMU, YMEHUSIMU U
HaBbIKaMHU U (WJIM) OMBITOM MPOPECCUOHATBHON 1eATebHOCTH, KOTOPhIE OLIEHUBAIOTCS B
IPOLIECCE TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH, MPOMEXKYTOUHOM aTTECTAUUMU IO
JTUCHUIUIMHE (MPAKTUKE) U B MPOLIECCE UTOTOBOW aTTECTALIUU.

JucuunnuHa « BelaucauTeNnbHble MAIUHBI, CUCTEMBI U CETH» SIBISIETCS] (PUHAIBHBIM
ATAOM KOMIUIEKCA JUCLMIUIMH, B XOAE HM3Y4YEHUs KOTOPBIX y CTYACHTOB (POPMHUPYIOTCS
komrereHmu [1K-3.

®opmupoBanusi kKomnereHiuu [IK-3 HauymHaeTcs ¢ M3y4YeHUsS JUCIUILIMHBI
«KommnbroTepHass rpaguka Npu MPOEKTUPOBAHUMY», «KOMIBIOTEPHOE MOJAEIUPOBAHHUE
IIPOLIECCOB DIEKTPOIHEPTETUKID.

Hrorosas onenka cpopmupoBannoctu komrnereHmii [1K-3 onpenensiercs B nepuon
NOATOTOBKM M CHA4M FOCYAAPCTBEHHOTO DK3aMEHA.

B mnpouecce u3yyeHMs IMCHUIUIMHBI, KOMIIETEHUUHM TakKxke ¢GopMupyrorcs
MO3TAIHO.

OcHoBHbIMM 3TanamMu  ¢opmupoBanusi [IK-3 1npu  u3yyeHUM JUCUUILIMHBI
«BBIYMCAUTENBHBIE MAlIMHBI, CUCTEMBI U CETH» SIBISETCS MOCIENAOBATEIBHOE U3YyUYCHUE
COZEPKATEIbHO CBSI3aHHBIX MeEXay co00i TeM Y4eOHbIX 3aHATHH. M3ydeHue KaxIoi
TEMbl  MPEANONaracT OBJIAJEHUE  CTyJEHTaMHd HEOOXOJUMBIMU  JI€CKPUIITOpAMU
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(cocTaBIAIOMIMME) KOMITeTeHIUN. /{7151 otleHKH ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHITUH
B MPOLECCE M3YUYCHUS IUCUUIUIMHBI NPEAYCMOTPEHO IMPOBEACHUE TEKYILETO KOHTPOJIS
YCIEBAEMOCTH IO TeMaM (pasliesiaM) JUCHUUIUIMHBI U MPOMEKYTOYHOM aTTeCTalud IO
JTUCLUIUINHE — 3K3aMEH.

6.2. KonTposibHbIe 32JaHUS U MATEPHAJIbI, HEOOXOAUMBbIE /151 OLICHKH 3HAHMH,
YMEHMI M HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOLIHUX ITAIbI
¢popmMupoBaHusI KOMIIETEHIIUI B MpoLecce 0CBOCHHUSI 00Pa30BaTe/JIbHOI MPOTrPaMMBbI

6.2.1. KoHTpoJsibHBbIe BONPOCHI IO TeMaM (pa3jaejam) 1JIs ONPOoCca HA 3AaHATUAX

Tema (paznen) Bomnpocsl

Tema 1. OcHosubie | OIIK-7

MOHSATHUSA U ONPEEICHUS I. Ilo kakuM m0OpuU3HAKAM MOXKHO  pa3rpaHUUYUTh  IOHATHUA
«BBIUUCTUTEIbHAS MAITUHAY» U «BBIYUCIUTEIIbHAS CHCTEMa?

2. B ueM 3akirouaeTcs pasznuuMe MeEXAy (QYHKIHOHAIBHOW H
CTPYKTYPHOM OpraHu3alieil BBIUYMCIUTENbHOM MamuHbl? Kak oHu
BIIUSIOT JIpYT Ha apyra?

3. Kakoil ypoBeHb JA€Taau3aluy BBIYUCIUTEILHON MalluHbI MMO3BOJISIET
ONpeNenuTh, MOXHO 71U JaHHylo BM mpuuuciute k  ¢GoH-
HEWMaHOBCKUM?

OIIK-9

4. Tlo xakuM TpU3HAKAM BBIACIAIOT TIOKOJICHHUS BBIYUCIUTEIBHBIX
MaIuH?

5. Kakoit wu3 NPUHIIATIOB (hoH-HEHMaHOBCKOI KOHICTIIINN
BBIYHMCIUTENLHON MAIlIMHBI MOJKHO paccCMaTpuBaTh B KauecTBe Hanbosee

CYIIECTBEHHOTO?
Tema 2. Cospemennsie | OIIK-7
TPOLIECCOPHBIE 1. Yro moHMMaeTcsl 1Mo HOMHHAIBHBIM U CPEIHUM OBICTPOJEHCTBUEM
APXUTEKTYPBI BM?

2. Kakum oO0Opa3oM MOXHO OXapakTepu30BaTh MPOU3BOAUTEIHLHOCTD
BBIYUCIUTEIBHON MalINHbI?

OIIK-9

3. Cdopmynupyiite OCHOBHBIE TEHICHLUHU pPa3BUTHS HHTErPAIbHOM
CXEMOTEXHHUKH.

4. Kakue BbIBOZIBI MOXKHO ClI€aTh, UCXOAs U3 3akoHa Mypa?

4. OxapakTepu3yiiTe OCHOBHbIE HAINPaBJICHUS B JaJbHEWUIIEM pa3BUTHU
APXUTEKTYPbl BBIUNCIUTEIbHBIX MAIIUH U CUCTEM.

Tema 3. Apxwutektypa | OIIK-7
BBIUMCINTENBHBIX MamuH | 1. Yto Takoe apxurekrypa? UTo 3TOT TepMUH 0003HAYaET B PA3IMUHBIX
u BBIUHCIIUTENbHBIX | CUCTEMAaxX?

CUCTEM 2. Cdodopmynupyiite ocHoBHble Tnpu3Haku ¢oH HelimaHoBCcKo#
ApPXUTEKTYPBHI.
3. Onummte rapBapICKyI0 apXUTEKTYpy U €€ 0COOCHHOCTH.
OIIK-9
4. B uém npeumyiecta ['apBapackoil apXUTEKTypbl OTHOCUTEIBHO (POH
Helimanosckoi?

5. B uéMm BH BUOUTC TIMPUYUHBI TOro, 4YTO MAaKCHUMAJIbHOI'O
pacnpocTpaHeHUs JOCTUIVIa He rapBapiackas, a ¢oH HelimaHoBckas
apxutektypa? B kakux o0nacTaX ecTb MeCTO Uil HPUMEHEHHS
rapBapACKONl apXUTEKTypPhI?
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Tema 4.
MuxkpokoHTposiepsl AVR

OIIK-7

1. HazoBuTe 3Tamnbl pa3BUTHUS apXUTEKTYP U UX PA3IAYUSL.
2. Onumute «He Qo HeliMaHOBCKHE» apXUTEKTYpPbI
O0COOEHHOCTH.

3. YTo Takoe «CeMaHTHUYECKHI pa3pbiB»?

4. Yrto Takoe napasuieiabHas apXUTeKTypa?

OIIK-9

5. Omumute apxutektypy SISD u e€ oco6eHHOCTH.

6. Onmummre apxurektypy MISD u e€ ocobenHocTH.

7. Onumute apxutekTypy SIMD u e€ ocobeHHOCTH.

8. Onmmure apxutekTypy MIMD u e€ 0coOeHHOCTH.

n Hux

Tema 5. Ba3oBrie
srnemMeHTsl DBM

OIIK-7

1. [IpuBenuTe MpUMEPHI TOTUYECKHUX HIEMEHTOB.
2. Yrto Takoe TabIMIa UCTUHHOCTH?

OIIK-9

3.Kaxk pabortaer D-Tpurrep.

4. Kak paboraet RS-Tpurrep.

5. Yto Takoe cymmarop?

Tema 6. SI3bIKHM OTIMCAaHUSA
anmaparypbl

OIIK-7

1. 3a yeM HY>KHBI A3bIKUA ONUCAHUA anaparypsl?

2. Kak paboraet CAIIP mukpormporeccopon?

OIIK-9

3. Jliobyro 1M cxXeMy MOXKHO H3rOTOBUTh, OMHCAHHYIO Ha S3bIKE
OIMHCAHHUS anmnaparypsi?

Tema 7. 3amoMuHaroue
yCTpOMCTBA

OIIK-7

1. Kakoii THIT TaMsTH camblid OBICTPBIN?

2. 3aueM HyXHa Kell NaMsTh?

OIIK-9

3. IloueMy A0 cHUX HOp HCHOJB3YIOTCS ONTUYECKHUE 3allOMUHAIOIIME
ycTpoiicTBa?

4. Kakue MMHYCBI Y TBEpAOTEJIbHBIX HAKONIUTEIEH?

OIIK-7
1. Yo takoe mrmHA?

L;h;a 8. Opranusanus 2. Kak paboraet apoutpax muH?
OIIK-9
3. [IpuBeauTe MEXaHMYECKUE U DJICKTPUUECKUE XapAKTEPUCTUKH IIIHH.
OIIK-17
1. Kakue MeTonibl BBOIa-BbIBO/IA TpUMeEHATCS B DOBM?
2. Yto Takoe npepeiBanue?
Tema 9. CucreMsbl OITK-9 pep
BBOJ1a/BBIBOJA

3. Kak pabotaeT npsiMoil 1oCTyI K HamMsTH?
4. IlonoxuTenbHbIE CTOPOHBI BBIAECIEHHOTO aPECHOTO MPOCTPaHCTBA?
5. Kakue ¢yHkimu y Moaysst BBoga-BbiBoj1a?

IlIkajia oueHUBAHHMSA OTBETOB HA BONPOCHI

IITkana oneHUBaHusA

Kpurepun onieHnBanus

«OTIrnYHOY

OOyuaromuiicss TTyOOKO M COAEpkKaTelbHO PACKpPHIBACT OTBET HA
KaX/blii TEOpeTUYeCKUi BOIpPOC, HE JomycTuB omubok. OTBeT
HOCHUT Da3BEpHYTbI W  HCYEPIBIBAOIIMA  XapakTep, MOMXKET
000CHOBAaTh  CBOW CY)KJIEHHUs, MPUMEHUTh 3HAHHUS HA MPAKTHKE,

24




MIPUBECTU HEOOXOAWMBIE NMPHUMEPHl HE TOJBKO MO Y4YeOHUKY, HO U
CaMOCTOSTENILHO COCTABIIECHHBIE;

OOydaromuiicss B IEJIOM PACKPBIBAET TEOPETUYECKUE BOMIPOCHI,

«XOpOHIO» OAHAaKO OTBET XOTA Obl Ha OJWH M3 HHUX HC HOCHUT Pa3sBECPHYTOI'o U
HMCUCPIBLIBAIOIICIO XapaKTCpa.

O6yanOIHHIZCH B IICJIOM pacCKpheIBa€T TCOPETHYCCKUE BOIIPOCHI U

«yI[()B_]]eTB()pHTeHLHo» A0ITyCKacT pan HGTO‘IHOCTCﬁ, Q)paFMeHTapHO PaCKpbBIBaCT

COACPIKAHHUEC TCOPCTHYCCKUX BOIIPOCOB MM HUX PACKPBIBACT
COACPIKATCIBHO, HO NOITYCKasd 3HAYUTCIbHBIC HCTOYHOCTHU.

«Hey/0BIeTBOPUTEITBHON OOyuaromuiicss He 3HAeT OTBETOB HA MOCTABJICHHBIE TEOPETUYECKUE

BOIIPOCHI.

6.2.3. OneHoYHbBIE CPECTBA OCTATOYHBIX 3HAHUM (TeCT)
OIIK-7.

1. Kakasi apxuTeKkTypa JOMUHUPYET B MOOMJIBHBIX ycTpoiicTBax v [oT?
1) x86 (Intel/AMD)

2) ARM

3) PowerPC

4) MIPS

2. Yto xapaxkrepusyetr RISC-V no cpaBaennio ¢ ARM?

1) IlponipuerapHas TUIIEH3US

2) OTKpBITast apXUTEKTypa

3) Tonbko AJ1si CyNepKOMIIBIOTEPOB

4) OtcyTcTBHE MOAAEPKKH MHOTOIIOTOYHOCTH

3. Kakoii TexHO10rH4ecKuii mpouecc ucnoab3dyercs B coppemennbix CPU (2024

1) 90 am

3) 28 uMm

3)3-5 um

4) 1 mm

4. UTo Takoe «reTeporeHHasi apxXuTeKTypa» B nmpoueccopax)?

1) Ucnionb3oBaHuE TOIBKO OJIMHAKOBBIX SJIEP

2) KoMOuHaiust BBICOKOPOU3BOAUTENBHBIX U SHEProdPHEeKTUBHBIX SEP
3) OTcyTCTBUE KAII-TAMSITH

4) PaboTa TONBKO C IEJIBIMHA YHUCIIAMH

5. Kakass vHHOBaIUA yBeJN4YUIa npousBoauTeabHocTh CPU 6e3 pocra

TAKTOBOH YACTOTHI?

1) YBenuueHnue pazmepa Kpucraiia

2) Ucnonb3oBanue unmietoB (Chiplet Design)
3) OTKa3 OT K3II-ITaMSATH

4) YMeHbIIIEeHHE Yucia TPaH3UCTOPOB
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6. Kakasi apxuTeKTypa JIe’KUT B OCHOBE COBPEMEHHBIX MEePCOHAJIBHBIX
KOMIIbIOTEPOB?

1) I'apBapackas

2) ®on Heiimana

3) KBanrtoBas

4) MHoroareHTHas

7. Uto u3 nepeunciennoro HE siBiasiercsi KoMnmoHeHTOM npouneccopa?

1) AJTY (ApudmeTHKo-10ru4ecKoe yCTPOMCTBO)

2) YcTpoicTBO yHpaBlIeHUS

3) Kectkuit quck (HDD)

4) Peructpsl 00111€TO Ha3HAYEHUS

8. Kakoii ypoBeHb K3II-IAMATH 00BIYHO CaAMblil OBICTPbIi 1 HAMMEHbIITUI MO

o0bemy?

1)L3

2)L2

3)L1

4) L4

9. Uro xapaxkrepusyer SIMD-apxurekrypy?

1) [TocnenoBarenbHOE BBIOJIHEHUE KOMaH/

2) OgHa KoMaH 1a — MHOXKECTBO JTAaHHBIX

3) Tonbko cKaJsipHbIE ONEpALITU

4) OTcyTCcTBHE Mapajieau3Ma

10. Kako#i THIIl INMHBI KCNOJb3YETCH Il MOAKIIYEHUSI BUACOKAPTHI B
coBpeMenHbIx ITK?

1) USB

2) SATA

3) PCI Express (PCle)

4) 12C

11. Kakoii 3;ieMeHT DBM BBINOJIHAET apuPMeTHIECKHE U JJOTHYECKHUE
onepauumn?

1) biiok nuTanus

2) Apudmernxo-norudaeckoe yctpoicto (AJIY)

3) XKecTkuii quck

4) Buneokapra

12. YTo U3 nepevncJIeHHOro sIBJIsIeTCSl JHEPro3aBuCUMO MAMATHIO?

1) OneparuBHOe 3anoMuHarolee yctpoctro (O3Y)

2) IlocTosiHHOE 3anomuHaroniee ycrpoictro (113Y)

3) Kecrtkuii quck (HDD)

4) ®Oneur-namsate (SSD)
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13. Kakoii 3jieMeHT ynpaBJjisieT OCJIeJ0BATeIbHOCTHIO BHINIOJIHEHU KOMAH/I B

npoueccope?

1) Komi-nmamsite

2) YerpoiictBo ynpaieHus (YY)

3) Peructpsl 00111€TO HA3HAYEHUS

4) llluHa JaHHBIX

14. JIns yero npegHa3HAYeHA CUCTeMHAasi IUHA?

1) s nepenauu nuTaHus

2) Jns oomena nanubiMu Mexxay CPU, mamsiTeio u nepudepueit

3) dns oxnaxaeHus mpoieccopa

4) J1ns NOAKII0YEHUS MOHUTOPA

15. Kakoii THII TaMSATH MCNOJIB3YeTCH /sl KIMUpPoBauus 1aHubix B CPU?
1) Cratuueckas namsth (SRAM)

2) Junamuyeckas namsats (DRAM)

3) Flash-mamsth

4) MarauTHas JeHTa

OIIK-9

16. Yto XxpaHuUTCAa B perucrpax npoueccopa?

1) JonarocpoyHbie apXUBbI TAHHBIX

2) Texyuue oOpabaTbiBa€Mble KOMAH bl U POMEXYTOUYHBIE PE3YJIbTAThI
3) OnepanroHHas cucrema

4) BuaeonoTok

17. Kakoii KOMIIOHEHT npeodpa3yeT NepeMeHHbIN TOK B MOCTOSIHHBIN 1151

IBM?

I1IK?

1) brnok nutanus (bIT)

2) MarepuHckas niaara

3) CeBepHblii MOCT

4) Taiimep

18. Kakoii uatepdeiic ucnosb3dyercs s NoAKI04YeHnss SSD B coBpeMeHHbIX

1) NVMe (PCle)

2) IDE

3) RS-232

4) PS/2

19. YUto u3 nepeunciaenHoro HE siBiasieTcs 371eMeHTOM MATePUHCKOM MJIATHI?
1) Yuncer

2) ApupMeTHKO-TIOTUYECKOE YCTPOUCTBO

3) BIOS/UEFI

4) Cnotet RAM
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20. Kakoii 3;1emeHT oTBeuaet 3a xpanenune BIOS/UEFI?

1) Muxkpocxema Flash-mamsitu

2) KecTkuii 1uck

3) OneparuBHas MamsTh

4) Buneokapra

21. YUto npeacrasisier co0oii nepudepuiiHoe yCTpOMCTBO?

1) YerpoiicTBo, BXOojs1Iee B OCHOBHON KOMILIEKT TOCTaBKU KOMITbIOTEPA.

2) JonoaHuTENbHOE 000PYI0BaHNE, PACIIMPAIOIIEE BO3MOXKXHOCTH KOMITBIOTEPA.

3) BHyTpeHHU KOMIIOHEHT CUCTEMHOTO OJI0Ka.

4) DneKTpOHHBIN OJIOK MUTAHUS.

22. Yto obo3HauaeT abOpeBuarypa RAM?

1) Random Access Memory

2) Read Only Memory

3) Remote Administration Module

4) Redundant Array of Independent Disks

23. Kakoe ycTpOMCTBO OCYlIEeCTBJIsIET NPeo0pa3oBaHue aHAJOI0BOI0 CUTHAJIA B
uudgposoii?

1) Monem

2) Anantep Ethernet

3) XKecTkuii quck

4) ITponeccop

24. Kakoii TMII pa3beMa UCNOJIb3yeTCsl 1Sl MOAKJIIOYeHUsI MOHUTOPA BHICOKOTO
pa3peuienusi?

1) PS/2

2) HDMI

3) COM-nopt

4) IEEE 1394 FireWire

25. Uto o0ecnneunBaeT NpsiMoe yrpanJjieHHe NAMATBIO 115l YCKOPeHUus1 o0MeHa
AAHHBIMHU MEKIY ycTpoiicTBamu?

1) Direct Memory Access (DMA)

2) Central Processing Unit (CPU)

3) Cache Memory

4) Input/Output Controller (I0C)

26. Kakasi opranm3aums IMH CYUTACTCS MaPaJ/LIeJbHON nepeaayeil JaHHbIX?

1) Serial bus

2) Parallel bus

3) Wireless connection

4) Optical fiber link

27. Y10 BXOAMT B COCTAB LIEHTPAJbHOIO0 npoueccopa (CPU)?
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1) OneparuBHas mamsTh
2) MarepuHckas ara

3) Apudmeruko-noruueckoe ycrpoiictso (ALU)

4) bnok nuTaHus

28. Kakoii pazbeM CJIY:KUT JJIs MOAKJII0UYEHNSI BHEIIHE 3BYKOBOW KapThl?

1) USB Type-C

2) Microphone Jack
3) PCI Express Slot
4) Thunderbolt Port

29. Kakoii unTep@eiic npeaHasHa4YeH 1Jisl BBICOKOCKOPOCTHOM mepeaayu

JAHHBIX ¢ BHENIHMMHU ycTpoiicTBamu?

KOMIILIOTEPA K BHENIHEMY YCTPOiicTBY?

1) Universal Serial Bus (USB)

2) Small Computer System Interface (SCSI)
3) Peripheral Component Interconnect (PCI)

4) Integrated Drive Electronics (IDE)

30. Kak Ha3pIBalOTCH yCTPOICTBA, 00ecneYUBAIOLIHE NTepeavy JaHHbIX OT

1) YerpoiicTBa oToOpaXkeHUs

2) Ilepudepuiinpie ycTpoiicTBa BBOJA

3) YcrpoiicTBa MaccoBOM mamMsaTu

4) YcrpoiicTBa BeIBOJIA
Kurou k Tecry:

1.2 2.2 33 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 24.2 25.1 26.2 27.3 28.3 29.1 30.4

IIkana oueHUBaHKUS Pe3yIbTATOB TeCTUPOBAHUS

% BepHBIX penieHnii (0OTBETOB)

[IIxana oneHuBanuA

85-100 OTJIIMYHO

70 - 84 XOPpOILI0

50- 69 YIOBJIETBOPUTEIIBHO
0-49 HEYJIOBJIIETBOPUTEIBHO

6.2.4. IlpuMmepsbI 1a00paTOPHBIX padoT

OIIK-7, OIIK-9

JlabGoparopnas padora Nel: OcHoBbI padoThI ¢ Arduino
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Ienb: ocBoeHue 6a30Boit cpenbl paspadorku Arduino IDE, 3nHakoMcTBO ¢ muraroit
Arduino Uno u mpoCTEHIITUMHU 3JICKTPUUSCKUMHM IICTISIMH.

3agaHus:

l. Co0parp cxeMy CBETOAMOJHOIO WHJMKATOPAa W YINPABIATH €r0 CBEUYEHUEM C
OMOUIBIO IPOTrPaMMBI.

2. Co3gate mporpamMmy, peanu3yrOllyl0 MHUTAaHHE CBETOAMONA C 3aJaHHOMN
YaCTOTOM.

3. J100aBUTh KHOTIKY, 3aITyCKAIOIIYI0 MUTAJIKy BPYUYHYIO.

JlaGoparopnasi padora Ne2: PaGora ¢ 1aTuynKaM TeMIepaTypbl

[enp: M3y4ynuTh MOJAKIIOYEHUE NATYMKOB TEMIIEpaTypbl U OOpabOTKYy CHUTHAJIOB B
cpene Arduino.

3agaHus:

1. [Monxmrounts garumk Temmeparypsl DS18B20 k Arduino.

2. Hanucare mporpamMy CUMTBIBaHHS MOKa3aHUW JAaTYMKA M BBIBOJA 3HAUYCHUU
Ha MMOCJIE0BATENbHBIN MOPT.

3. Peanu3oBarte mOpOCTYI0 CHUCTEMY CUTHAJIM3aLUHM, CpalOaThIBAIOLIYIO MpHU
MPEBBIIIEHUN TOPOTOBOTO 3HAYEHUS TEMIIEPATYPHI.

JlaGoparopnasi padora Ne3: YnpasjieHue IBUraTeJsiMHM MOCTOSIHHOTO TOKA

[lenb: o3HakomyieHHWE ¢ pabOTON JBUTaTelied MOCTOSHHOTO TOKa W CO3JIaHHEM
MPOCTBIX ABTOMATU3UPOBAHHBIX CUCTEM.

3amaHus:

1. [ToakmrouuTh ABUTATENh TOCTOSIHHOTO TOKa K Arduino yepes TpaH3uCTOp WU
pene.

2. Hanucarp mnporpamMmy st 3alycka JABUTaTels C Pa3jdyHOW CKOPOCTHIO
BpaIllCHUS.

3. Hcnonp3oBaTh MNOTEHIIMOMETP [Ji1 U3MEHEHHS CKOPOCTH  BpalleHUs
JBUTATEJIS] B PEKUME PEATIBHOTO BPEMEHH.

JlaGoparopnas padora Ned: Padora ¢ LCD-gucniieem
Ilenb: oBIanEeTh TEXHUKOM MOIKIIOUCHUS KUJIKOKPUCTAUINYECKUX JTUCIICEB U
BBIBOJIa TEKCTa Ha JUCIIIEH.

3amanus:

1. [Hoaxmrounts LCD-aucruiet 16x2 k Arduino.

2. BriBecTH npuBETCTBEHHOE COOOIIEHNE HA dKpaHe.

3. Opranu3oBaTh LHMKJIMYHBIM BBIBOJ TEKYIIMX 3HAYCHUN TEMIIEpaTypbl U

BJIQXKHOCTH C MCIONIb30BaHUEM ceHcopoB (maruuk DHT11/DHT22).

JlaGopaTopHas paGora NeS: [IpoekTupoBaHue cuCcTEMbI ABTOMATHYECKOT0 MOJINBA
pacTeHui
[enb: co3manme aBTOMAaTHYECKOM CUCTEMBI MOJIMBA KOMHATHBIX PACTEHUN HA OCHOBE
Arduino U CEHCOPHBIX MOJYJICH.
3aganus:
1. HacTtpouTs n1aryuk BIaKHOCTHU MOYBBI U BBIBECTH MOKa3zaHus Ha LCD-3kpaH.
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2. [ToaKIrOUNTh ATEKTPOMATHUTHBIN KJIalaH JJIs OJa4u BOJIBI.
3. CoCTaBuUTh  QITOPUTM  ABTOMATHMYECKOTO  BKIIIOUEHHUS  KJalaHa IMpu
JIOCTUKEHUU OMPENEITCHHOIO YPOBHS BIAaKHOCTH.

JlaGoparopHas padora Ne6: Co3paHue aBTOHOMHON MeTeOCTAHLUH
[enb: coOpaTh MOJHOLIEHHYIO aBTOMAaTHYECKYI0 METEOCTaHIMo Ha 0aze Arduino c
U3MEPEHUEM TeMIEPATyPhl, JABJICHUS U BIAXKHOCTH BO3IyXa.

3amanus:
1. [ToaxmroYuTh AATYUKK TEMIIEpaTyphbl, aTMOCHEPHOTO AaBICHUS U BIAXKHOCTU
(BMP180/BME280).
2. OcymiecTBiaTh coop 1 BbIBOA AaHHBIX Ha OLED-nucmeil.
3. ITepenaBarb coOpaHHy0 HH(POPMAITUIO HA CEPBEP HIIH
I[IIka/1a onleHUBAHUS
[IIxana oueHUBaHU Kpurepuu onieHuBanus
«OTIMYHO» 00yJaroNIUiics ICHO U3JIOKMJII YCIIOBHE 33J1a4M, PelIeHHEe 000CHOBAI
«Xopo1iio» oOydJarmuiicss SICHO H3JIOKWI YCIOBHE 3aadud, HO B OOOCHOBaHUU
pELICHHS UMEIOTCSI COMHEHUSI,
«YIOBIIETBOPUTEIHHO OOyJaroluiicss ~ W3JOKWJI peIIeHHe  3a7a4d, HO  OOOCHOBaja €ro
(hopMyITUPOBKaMHU OOBIJICHHOTO MBIIILICHHS,
«HeynoBneTBOPUTEIHHO oOydJaronuiics He YSCHWUJ yCIIOBHE 3a/1auu, pelieHre He 000CHOBAII JINOO
He cran paboTy Ha MPOBEpPKY (B Cilyyae MPOBEACHHS PEIICHHS 3a1ady B
NUChbMEHHOU (hopme).

6.2.5. UnauBuayajbHbIe 32aHNs J1JI51 KYPCOBO paboThl (MpoeKTa)

No 3aanue

1. | Ha3BaHue KypCcOBOro NpOEKTa:
Cucrema perucrpanum temmneparypsl ¢ 1atuuka DS18B20 na koHTpoJL1epe
Arduino Nano

Pa3paboraTrh yCTpOHCTBO (3IEKTPUUECKYIO CXeMY MPUHIUIHUAIBHYIO COSIUHEHUS
OBM u nepudepuitHbIX yCTPONCTB, OJIOK-CXEMY aJrOpUTMa, MPOTPAMMHBIN KO
€ro peajm3yIolluii), KOTOpoe U3MepseT Temneparypy | pa3 B MUHYTY, OTOOpakaet
Ha dKpaHe «Temrieparypa » 3Ha4€HHE TEMIEPATYPhl C TOYHOCTBIO 10 OJHOTO 3HAKa
nocie 3ansaToi « °Cy, 3amuchiBaeT pe3yabTaT U3MepeHus Ha kapTy microSD B
daiin temp.csv, B popmare MM:UY JI/[:MM:ITTT; 3HaueHue Temreparypsl ¢
TOYHOCTBIO 10 OJHOI'0 3HaKa mocie 3amaTtou B °C.

HcxonHble 1aHHbBIE:
IBM:
Arduino Nano koHTposiep noctpoeHHblit Ha ATmega328
Ilepudepuiinbie ycrpoiicTBa:
LCD 1602 skpan ¢ uarepdeiicom I’C — 1 .

Apnantep kapt naMmsaTu microSD ¢ kaproit maMsTa — 1 1mIT.
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Monynb yacoB peasibHoro Bpemenu DS3231 — 1 .

DS18B20 — garuuk Temreparypsl ¢ uatepdeiicom 1-Wire — 1 mr.
IIuranue:

9B barapeiika 6LR6

Ha3zBanune kypcoBoro npoekra:
Cucrema perucTpanuy TeMneparypsl U BjaaxxHocTu ¢ narunka DHT11 na
KoHTpoJIepe Arduino Nano

Pazpabotarb ycTpoMCTBO (JIEKTPUUECKYIO CXEMY MPUHLIUNUATIBHYIO COSAMHEHUS
OBM u nepudepuitHbIX yCTpONCTB, OJIOK-CXEMY aJrOpUTMa, MIPOTPAMMHBIN KO
€ro peaau3yollnii), KOTOPOE U3MEPSIET TEMIIEPATYPy U BIAKHOCTh 1 pa3 B 5
MUHYT, OTOOpakaeT Ha MepBOM CTPOKe dKpaHa « Temmeparypa » 3HaUYeHUE
TEMIIEPATYPBI C TOUHOCTHIO 10 OJHOTO 3HaKa rocie 3ansaToil « °Cy, Ha BTopo
CTpPOKE 3KpaHa « BiIaKHOCTh » 3HAU€HUE BIAXKHOCTHU « %o», 3alUCHIBAET PE3ybTaT
u3MepeHus Ha KapTy microSD B ¢aiin temp.csv, B hopmare MM:UY
JJ:MM:ITTT; 3saueHre TeMneparypbl ¢ TOYHOCTBIO JI0 OAHOTO 3HAKA MOCIIE
3arsTor B °C; 3HaYeHHUE BIAXKHOCTU B %.

Hcxoanbie 1aHHBbIE:
IBM:
Arduino Nano koHTpoJuiep nocTpoeHHbI Ha ATmega328
Ilepudepuiinbie ycrpoiicTBa:
LCD 1602 skpan ¢ uarepdericom I2C — 1 .
ApanTep kapT namatua microSD ¢ kaptoit mamsitu — 1 1mrT.
Mopynb yacoB peanbHoro speMenu DS3231 — 1 mwit.
DHTI11 — natuuk TemMneparypsl U BIIa)KHOCTH — 1 IIT.
Iuranue:
9B Bbarapeiika 6LR6

HaszBanue KypcoBOro nmpoekra:
CucreMa noJiMBa pacTeHMid ¢ JATYMKOM BJIA’KHOCTH MOYBbI HA KOHTPOJLIepe
Arduino Nano

Pazpabotarh ycTpoHCTBO (JIEKTPUYECKYIO CXEMY MPUHIMIHATBHYIO COCTUHEHUS
OBM wu nepudepuifHpIX yCTpOMCTB, OJI0K-CXEMY alTOpUTMa, MPOTPAMMHBIN KO
€ro peanu3yIoluii), KOTOpOEe U3MEPSET BIXKHOCTD MOYBHI 1 pa3 B yac, 0ToOpakaer
Ha 3KpaHe «BnaxHOCTh » 3HaY€HUE BIIA)KHOCTH, €CJIM BIAXXHOCTh MeHbIIe 150, To
cpabarbIBaeT pese U B TeueHuu 10 CeKyH]T OCYIIeCTBIIAETCS MOJUB.
[IpenycMoTpeTh KOHTPOJIb YPOBHS BOABI B EMKOCTH ISl TIOJIMBA.

HUcxoaHbie 1aHHbIE:
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IBM:

Arduino Nano koHTpoJuiep nocTpoeHHbI Ha ATmega328
Ilepudepuiinbie ycrpoiicTBa:

LM393 rurpoMeTp AJIsl ONpeaeICHUS BIaKHOCTH TTOYBBI — 1 IIT.
Mukpo norpy»xHoi Hacoc (5B, 3 n/mun) — 1 mT.

Pene (5B unu 12B) — 1 wt.

LCD 1602 skpan ¢ untepdeiicom I°C — 1 wit.

Monyinb yacoB peasibHoro Bpemenu DS3231 — 1 mt.

ITuranue:
9B barapeiika 6LLR6

Haszeanue xypcoBoro npoekra:
Cucrema perucrpanum temneparypsl ¢ 3-x 1aTuukos DS18B20 na
KoHTpoJIepe Arduino Nano

Pa3paboraTrh yCTpOHCTBO (3IEKTPUUECKYIO CXEMY MPUHUIUIHUAIBHYIO COSITUHEHUS
OBM u nepudepuitHbIX yCTpONCTB, OJIOK-CXEMY aJrOpUTMa, IPOTPAMMHBIN KO
€ro peaju3yIolluii), KOTOpOe U3MEPSET TEMIIEPATypy C TPEX AATUYUKOB | pa3 B
MHUHYTY, 0TOOpaxkaeT Ha 3kpane «Temneparypa 1 garyunka» 3HaYEHHE TEMIEPATYPhI
C TOYHOCTBIO JJO OHOTO 3HaKa mocie 3aniator « °Cy», uepe3 5 ceKyH[ 2-ro JaTuukKa,
emle uepes3 S5 CeKyH[ 3-ro TaTYuKa, 3alUChIBAET PE3YJIBTAT U3MEPEHUS HA KapTy
microSD B ¢aiin temp.csv, B popmare MM:UY JIJ[:MM:I'TTT; 3nauenue
TEeMIIepaTypbl ¢ TOYHOCTHIO JJO OJHOTO 3HaKa nocie 3amnatod B °C 1-ro naryuka;
3HaUEHHE TeMIIEpaTypbl C TOYHOCTHIO 10 OIHOTO 3HaKa mnociie 3ansiatoi B °C 2-ro
JaTYMKA; 3HAUEHUE TEMIIEPATYPbl C TOYHOCTBIO JO OAHOIO 3HAKa MOCIE 3aIlATON B
°C 3-ro garymka.

Hcxonnblie naHHbIC:
IBM:
Arduino Nano koHTpoJuiep nocTpoeHHbI Ha ATmega328
Ilepudepuiinbie ycrpoiicTBa:
LCD 1602 skpan ¢ uarepdeiicom I’C — 1 .
Apnantep kapt naMmsaTu microSD ¢ kaproit maMsTa — 1 1mIT.
Mopynb yacoB peanbHoro BpeMenu DS3231 — 1 mwit.
DS18B20 — garumnk Temnepatypsl ¢ uatepdeiicom 1-Wire — 3 mT.
Iuranue:
9B barapeiika 6LLR6

Haseanue kypcoBoro npoekra:
Cucrema ynpasJieHUs1 OCBellIeHHeM B 3aBHCHUMOCTH OT TEKYLero BpeMeHH U
OCBEIIIEHHOCTH HA KOHTpoJuiepe Arduino Nano
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Pazpaborarh ycTpoHCTBO (JIEKTPUYECKYIO CXeMY NMPUHIMITHATBHYIO COCTUHECHUS
OBM u nepudepuitHbix yCTpONCTB, OJIOK-CXEMY aJropuTMa, MPOTPaMMHBIN KO
€ro peaau3yIollnii), KOTOPOE BKIIOYAET OCBEXKEHUE (CBETOAMOIHYO JieHTY) ¢ 08:00
10 21:00 ¢ noHeAenbHUKA MO MSATHUILY, €CJIM ocBelieHHOCTH MeHee 300, a Takxke
BBIBOJUT C OOHOBJIEHHEM | pa3 B MUHYTY 3Ha4eHUE Ha SKpaH « OCBEIIEHHOCTh: »
TEKyIllee 3HAU€HUE OCBEILICHHOCTH.
HMcxonHble TaHHbIE:
IBM:
Arduino Nano koHTposiep noctpoeHHblil Ha ATmega328
Ilepudgepuiinbie ycTpoiicTa:
Ceronuonnas jenta 5 m (60 mr/m), 12 B, 60 Br — 1 mr.
Pene— 1 mr.
LCD 1602 skpan ¢ unrepdericom I2°C — 1 mT.
Mopaynb yacoB peaiabHoro BpeMenu DS3231 — 1 .
doropesuctop uiau GoToMOAyIb — 1 IIT.
IIutanue:
9B barapeiika 6LLR6
Hcrounnk mutanus cBeToguoaHou aeHTs 12 B, 60 BT.

Ha3zBaHue KypcoBOro mpoekra:
Cucrema onpeaesieHusl Ka4eCTBA BO3yXa HA OCHOBE HH(PPAKPACHOIO JATYHKA
MH-Z19 na xourpoJiepe Arduino Mega 2560

Pazpabotarh ycTpoHCTBO (JIEKTPUYECKYIO CXEMY MPUHLIMUIHATBHYIO COCTUHEHUS
OBM wu nepudepuiiHbIX yCTPOMCTB, OIOK-CXeMy alTOpuTMa, MPOTPAMMHBIN KO
€ro pealM3yIollnii), KOTOPOE OTNpeAeIIIeT KayeCTBO Bo3ayxa ¢ nomolibio MH-Z19
uH(ppakpacHoro aarunka CO,. Ecnu ypoens 300-400, To BBIBOIUM Ha SKpaH
«ITaJOHHOE KAYECTBO BO3AYXa», 3yMMEP MOJYUT, CBETOANO T'OPUT 3€JIEHBIM
uBetoM, eciu ypoBeHb 400-600, To BeiBOIUM Ha 3KpaH «HopmalibHOE KauecTBO
BO3/lyXa» 3yMMEP MOJYUT, CBETOAUO T'OPUT 3€JIEHBIM LIBETOM, €clii ypoBeHb 600-
800, To BEIBOAMM Ha dKpaH «CpeHee KaueCTBO BO3yXa» 3yMMEP MOJIYHT,
CBETOAMO/J] TOPUT KEJIThIM LIBETOM, eciik ypoBeHb 800-1000, To BEIBOIUM Ha 3KpaH
«IIpenenbHO JOMyCTUMOE KaYECTBO BO3AYXa» 3yMMEP MOJIUUT, CBETOAUO MUTAET
1 pa3 B ceKyHAy XKeNITbIM 1IBETOM, €ciii ypoBeHb 1000-2000, To BEBIBOAUM Ha 3KpaH
«Hu3koe kauecTBO BO3/IyXa» 3yMMEP MUIIUT KaXAYH0 MUHYTY, CBETOAHOA TOPUT
KpPacHBIM LIBETOM, €cJii YpoBeHb Bhilie 2000, To BEIBOAUM Ha 3KpaH «Kputnuecku
HU3KOE KaueCTBO BO3/1yXa» 3yMMeEp MUILUT 1 pa3 B CEKyHAY, CBETOAUO] MUTaeT 1
pa3 B CEKYH/1y KPACHBIM LIBETOM.
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Hcxoanbie 1aHHbIC:
IBM:
Arduino Mega 2560 koHTpoJsuiep nocTpoeHHbli Ha ATmega2560
IHepudgepuiinbie ycTpoiicTa:
MH-Z19 undpakpacusbrit narauk CO; — 1 mr.
Ceetomnon RGB — 1 .
[Ibe302nexTpruecknid 3ymmep — 1 mr.
LCD 1602 skpan ¢ uarepdeiicom I’C — 1 .
IIuranue:
9B barapeiika 6LLR6

Ha3zBanue kypcoBoro npoekra:
MeteocTanuus Ha KOHTPosiepe Arduino Mega 2560

Pazpaborarh ycTpoHCTBO (JIEKTPUUYECKYIO CXEMY MPUHIUIUATBHYIO COCTUHEHUS
OBM u nepudepuifHpIX yCTPOMCTB, OJI0K-CXEMY alrOpUTMa, MPOTPAMMHBIN KO
€ro peajin3yIolnii), KOTOPOE U3MEPSIET C MOMOIIbIO JATYUKOB TEMIIEPATYPY,
BJIQXKHOCTD, JIABJICHUE U BBIBOJIAT HA dKpaH: 1 mepBoil cTpoke «Bpems/nara»
3HaueHHe BpeMeHHu u jaatel B hopmare MM:YY JIJI.MM.ITTT, Bo BTOpOIi CTpOKE
«Temmneparypa: » 3HaueHue TeMieparypbl «°Cy», B TpeTbel CTpoke «BlaKHOCTb: »
3HAUEHHE BIAKHOCTH «%0», B YUETBEPTOU CTpOKE «/laBieHue: » 3HaUCHUE TaBICHUS
«MM PT CT».

Hcxoanbie 1aHHbIC:
IBM:
Arduino Mega 2560 koHTpoJiiep nocTpoeHHbI Ha ATmega2560
Ilepugepuiinbie ycrpoiicTBa:
DHT22 — paruuk TemmepaTrypbl U BIaKHOCTH — | IIT.
Haruuk arMmocdepnoro aasnenuss BMP280 — 1 mT.
LCD 2004 skpan ¢ unatepdeiicom I°C — 1 it
Monynb yacoB peasibHoro Bpemenu DS3231 — 1 .
IHuranue:
9B barapeiika 6L.LR6

Haseanue xypcoBoro npoekra:
Cucrema ynpasJieHUs1 OCBeLlIeHHEM B 3aBHCHMOCTH OT TEKYILero BpeMeHH U
OCBEIIIEHHOCTH HA KOHTpoJuiepe Arduino Mega 2560

Pa3paboraTh yCTpOHCTBO (3IEKTPUUECKYIO CXeMY MPUHIUIHAIBHYIO COCITUHEHUS
OBM u nepudepuitHbIX yCTpONCTB, OJIOK-CXeMY aJrOpUTMa, IPOTPAMMHBIN KO
€ro peajm3yIolluii), KOTOpPOE BKIIIOYAET OCBEKEHHE (CBETOAMOAHYIO JiIeHTY) ¢ 08:00
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L

10 21:00 ¢ moHeAenbHUKA IO MATHUILY, €CJIM ocBelieHHOCTH MeHee 300, a Takxke
BBIBOJUT C OOHOBJIEHHEM | pa3 B MUHYTY 3Ha4eHUE Ha dKpaH « OCBEIIEHHOCTD: »
TEKyIllee 3HAaUCHUE OCBEIIEHHOCTH.

HcxonHble JaHHDBIE:

IBM:

Arduino Mega 2560 koHTpoJiiep nocTpoeHHbI Ha ATmega2560
Ilepudepuiinbie ycrpoiicTBa:

Ceronuonanas nenra S m (60 mt/m), 12 B, 60 Bt — 1 mt.

Peme— 1 wr.

CD 1602 skpan ¢ unrepdeiicom I°C — 1 mir.

Monynb yacoB peanibHoro Bpemenu DS3231 — 1 mr.
dortopesucTop wiu GoToMOAYIb — 1 TIT.

ITuranue:

9B barapeiika 6LLR6

Hcrounnk nmutanusg cBeToguoaHou aeHTsl 12 B, 60 BT.

6.3. OLEHOYHBIE CPEACTBA TPOMEXYTOYHOI'O KOHTPOJIA

BOHpOCLI AJIF MOATOTOBKH K leOMe)KyTO‘-IHOﬁ aTTeCTalluMi M0 UHTOramM

OCBOEHHUSI JTUCHUILINHBI BoluncanTeabHbIE MalllnHbI, CUCTEMBI H CCTH
OIIK-7

01N DNk~ W

9.
10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.

. OCHOBHBIE TIOHATHS U ONPEACIICHUS

. YPOBHHU JIETAIIM3AaLUH BBIYUCIUTEIBHBIX MAILINH

. OTanel pa3BUTHUS BEIYUCIUTEIBHON TEXHUKH

. KoHnenuus MammmyHsl ¢ XpaHUMOM B MMaMATH TPOTPaMMON

. Kpurepuu 3¢(heKTUBHOCTH BBIUUCIUTEIBHBIX MAIIUH

. ®aKTOpPBI, ONPEAECHAIOUINE PA3BUTHE APXUTEKTYPbI BBIYUCIUTENBHBIX CUCTEM
. IIpouieccopHas apxuTeKTypa

. Apxutekrypa CISC

Apxutekrypa RISC

. CynepckainsipHOCTb

. VLIW-IIpoueccopsl

[IpuHCTOHCKAs U rapBap/icKasi apXUTEKTypPbl

[loHsATHE CEMAaHTUYECKOTO pa3pbiBa

Konuenius MHOrOypoBHEBOI pabOThI BEIYUCIUTENBHBIX CUCTEM
He ¢on HelimanoBckast apxuTektypa

CrekoBast apXUTEKTypa, KAHOHMYECKAasi CTEKOBasi MallluHA
Knaccudukanus napanieabHbIX BEBIUYUCIUTEIBHBIX CUCTEM
Cucrema KoMaHJ MUKPOKOHTposiepoB AVR.

CewmelicTBa 1 BEpCUM MUKPOKOHTposuiepoB AVR.

Anmnaparnas yacTs miargopmsl Arduino. Bepcuu margopmsl Arduino.
. bazoBble anemenTel OBM. Jlornyeckue 3J1€MEHTHI

bazoBeie anemenTsl OBM. Tpurrepsl
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23. S3piku ommcaHus amnmaparypbl. [Ipoucxoxknenue s3pikoB SystemVerilog u
VHDL.

24. SA3piku onucanus annaparypbl. Cumysnsanus u CUHTES.

25. SI3wpiku onmcaHus anmaparypbl. KoMOmHaImoHHas JIOTHKa.

OIIK-9

26. OneparmoHHasl 4aCTb MUKpPOIIPOLIECCOPA. YCTPOMCTBO YIIPABIICHUS.

27. OnepalMoHHass  4acTh  MHUKpompoueccopa.  ApUPMETHKO-IOTHYECKOe
YCTPOMCTBO.

28. UnaTepdeticHas yacTh MUKPOIIpOIIeCcCcopa.

29. XapakTepuCTUKHU CUCTEM MamsATU. MepapXxus 3alIOMUHAIOIINUX YCTPOUCTB.

30. OcHOBHas MaMATh.

31 Kenr-namsrs.

32. Crarnueckue O3Y.

33. Jlunamuueckue O3Y.

34. [locTosiHHBIE 3alIOMHUHAIOIIKE YCTPOICTBA.

35. Omu-naMaTh. Oen-HaKomUTEeNb.

36. BupTtyanbHasi naMsiTh.

37. BHEWHAA NaMSTh.

38. HakonuTelp Ha )KEeCTKUX MAarHUTHBIX JUCKaX.

39. HakonuTelp Ha ONTHYECKUX JUCKAX.

40. TBepiOTENbHBIN HAKOIIUTENH

41. Cucrema BBoma/BbiBoma. OOecrneuenue wuHtepdeiica ¢ LIl u mamsarsro.
Obecneuenue unrepdeiica ¢ OIHUM UM HECKOJIILKUMU NIEPUPEPUITHBIMU YCTPOMCTBAMM.

42. Buemnue yctpoiictBa. CTpyKTypa BHEIIHETO YCTPOMCTBA.

43. OyHKIIMK MOAYJISI BBOIA/BBIBO/IA.

44. MeTozapl ynpaBlieHus BBOJIOM/BbIBOIOM. KaHaubl 1 mporieccopsl BBOAA/BBIBOIA.

45. Tumbsl MIUHBI ITPOLIECCOP-TIaMSIThY», BBOJIa/BHIBOIA U CUCTEMHBIE TITHBI.

46. Uepapxus 1IUH.

47. ApOuTpax HIuH.

48. ITpOoTOKOI IINHEI.

6.4. MeTonnueckue MaTepuaJbl, ONpeaessoIe Mpoueaypbl OLeHUBAHUS
3HAHMI, YMEeHNH, HABBIKOB U (MJIH) ONbITA AeATeJbHOCTH, XapAKTEePHU3YIOIIUX ITATbI
(popmupoBaHus KOMIETCHIUA

OCHOBHOI LIENBIO MPOBEAEHUS IPOMEKYTOUHOM aTTECTAIUU SABIISIETCS ONMPEACICHUE
CTENEHU JAOCTIKEHUS 11eJIed 1o YueOHOU TUCIUIUINHE WK ee pasaenam. OcyliecTBiIseTcs
ATO MPOBEPKO U OIIEHKOW YPOBHS TEOPETUUYECKOM 3HAHMM, MOTYyUYEHHBIX 00y4YaroIUMUCH,
YMEHHUS TMPUMEHSATh WX B PEIICHUM MPAKTUYECKUX 3a7ad, CTENEHU OBIaJACHUS
00yJaroImuUMHCs MPAKTUYECKUMHU HaBbIKAMU M YMEHUSMH B 00beMe TpeOoBaHUi pabouei
IpOrpaMMBbl MO JUCIHUIUIMHE, @ TAaKXKE UX YMEHHE CaMOCTOSITENBHO padoTarh ¢ y4eOHO
JIUTEPATYPOH.

Opranuszanusi MNOPOBEACHHS NPOMEKYTOUHOM aTTECTAallMd  perlaMEHTHpOBaHa
«lTonoxxenneM 00 opranuzanuu oOpaszoBaTelibHOrO mpolecca B (deaepaabHOM
rOCyJapCTBEHHOM  aBTOHOMHOM  0Opa3oBaTelbHOM  yupexaeHUH  «MOCKOBCKUM
NOJIUTEXHUYECKUN YHUBEPCUTET)
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6.4.1. Iloxa3aTreu oleHMBAHUSI KOMIIETEHIHH Ha Pa3/IMYHBIX 3Tanax ux GopMHpPOBaHus,

AOCTHKEeHHe 00yYaIIUMUCS IJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUsI 10 ANUCHMILJIMHE

Kon u nanmenoBanne komnerennun OIIK-7.
0JIOKOB M YCTPOWHCTB CHCTEM KOHTPOJISI, aBTOMATU3AlUM U yNpPaBJeHUs,

Cnoco6eH TNpPOM3BOAUTL HEOOXOAMMBIC PACYeThl OTAEIBHBIX
BBIOMPATH CTAaHAAPTHBIE CPEACTBA

aBTOMATHKH, HM3MEPHTEJIbHON M BBIMHMCJIHTEJbHOH TEXHUKH NMPH MPOEKTHPOBAHMH CHCTEM ABTOMATH3ALMM U
ynpaBJeHHs!
Iran Kpurtepun ouenuBanusi
(YypoBeHb)
HEYIOBJICTBOPHUTEIHLHO | YIOBJETBOPHUTEILHO XOpo1Io OTJIMYHO
3HAThH OO6yuarommuiics Oobyuaromuiics Ob6yuaromuiics OO6yuaromuiics
JIEMOHCTPUPYET MOJTHOE JE€MOHCTPUPYET JEMOHCTPUPYET JE€MOHCTPUPYET
OTCYTCTBHUE WJIH HEIOJIHOE COOTBETCTBUE | YACTHYHOE TIOJIHOE COOTBETCTBHE
HEJI0CTaTOYHOe CJIETYOLIHX COOTBETCTBUE CJIETYFOLIMX
COOTBETCTBHE CJIEIYIONINX | 3HAHHIA:OCHOB CIIE/IIONIUX 3HAaHUW: | 3HAHWI:CTaHIAPTHBIX
3HAHMUI: OCHOB TEOPHHU MOJZICIMPOBAHUS U CTaHAAPTHBIX MIAKETOB MPHUKJIAJHBIX
YIpaBiIeHUS U KOMITBIOTEPHOTO MAaKETOB MPHUKIAIHBIX | IIPOrpaMm,
COCTaBIICHHS TIPOEKTUPOBAHUS poTpamM, OPHEHTHPOBAHHBIX HA
nmuddepeHanbHbBIX PanuodIeKTPOHHBIX peleHne HayYHbIX U
YpaBHECHHH. CPEACTB. MIPOEKTHBIX 337134
Panuod3IEKTPOHHKH.
yMeTh OOyJaronmics He yMeeT OOyuarommuiics OO6yuaroruiics OO0yuarommuiics
WJIN B HEJOCTAaTOYHON JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CTETICHU YMEeT HETIOJTHOE COOTBETCTBUE | YACTHYHOE TIOJTHOE COOTBETCTBHE
BBINOJTHATH: aHAIN3 CIIE/TYFOLINX COOTBETCTBHE CJICTYIOLINX
npoctsix CAP. YMEHHHAHAIU3 U CUHTE3 | CIEAYIOIIUX YMEHUI:IPOBOIUTH
TEXHUYECKHUX YCTPOMCTB | yMEHHHIIPON3BOANUTH: | SKCIEPUMEHTAIBHBIC
1 CHCTEM MIPOBOJUTH AaHAIN3A M | MCCIIEOBAHMS B IIETIAX
ONTHUMU3AIAN aHaIM3a u
apaMeTpoB OINITHMU3ALNU
aBTOMAaTHYECKUX napamMeTpoB
CHCTEM. PaIuOdIEKTPOHHBIX
CPEICTB U anpobanuu
MIePCIIEKTUBHBIX
TEXHUYECKHUX PELICHUH
Baajgers, | OOydarommiics He Biaageer | OOydarommiics Baageer | OOydaromumcs Obyuarommuiics
WIN B HEJOCTATOYHOMN B HETIOJTHOM M MIPOSABIAET | AOIYCKAIOTCS CBOOOTHO MPUMEHSIET
CTEIeHH BlIaJieeT:pad0TOH | HELOCTaTOYHOCTh HE3HA4YUTEIIbHbIE MOJTy4€HHbIE HaBbIKH, B
Ha MPUKIIAAHBIX MMaKeTax U BJIAACHUA:CUCTCMAaMU 1 OHII/I6KI/I, IOJIHOM 00BeME
nmporpammax. NMaKkeTaMu NPpUKIaTHbIX HCTOYHOCTH, BJIaICCT:KOMIIBIOTCPHBI
IIpOrpamm JJIst 3aTpyIHEHUS, MU CUCTEMaMH U
MIPOEKTUPOBAHUS U YaCTHYHO BJIaJIeeT: MaKeTaMH HPUKJIAIHBIX
MOZIEJIMPOBAHUS CUCTEM | MaKeTaMu TIpOrpamm JJIst
YIpaBJIeHUS MIPUKITaIHBIX MIPOEKTUPOBAHUS U
MpOTpaMM JJIs MOZIEIMPOBAHUS
MPOCKTUPOBAHUS 1 CHCTEM YIIPaBICHUS
MOZIETNPOBAHUS
CHCTEM YTIPABICHUS

Kon u nanmenosanune komnerenuuu OIIK-9.Cnocoden BLIMOIHATE
MeTOAMKAM M 00padaTbIBaTh pe3yJbTaThl ¢ NMPHMEHEHHEM COBPEeMEHHBIX HH(OPMALUOHHBIX TEXHOJOTHH H
TeXHUYECKHX CPeACTB

IKCIIePUMEHTBI

mo 3aJaHHbIM

Itan

Kpurtepun onennBanus
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Oran HEYIOBJIETBOPHUTEIHLHO | YIOBJETBOPHUTEILHO XOpo1Io OTJIMYHO
(ypoBeHb)
3HAThH OO6yuaromnmics OOyuaromuics OO6yuaroruics OOyuaromuics
JIEMOHCTPUPYET MOJTHOE JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
OTCYTCTBHUE WJIN HETIOJTHOE COOTBETCTBUE | YACTHYHOE TMIOJTHOE COOTBETCTBHE
HEJI0CTaTO4YHOe CJIETYIOLIUX COOTBETCTBUE CJIETYFOLIUX
COOTBETCTBHE CJICIYIONINX | 3HAHWN:OCHOB CIICAYIONINX 3HAHUN: | 3HAHWI:CTaHAAPTHBIX
3HAHHUI: OCHOB TEOPHUHU MOJIETIMPOBAHUS 1 CTaHJIAPTHBIX MAKeTOB MPHKIIAJTHBIX
YIpaBICHUS U KOMITBIOTEPHOTO MAKeTOB MPHUKIAIHBIX | IPOrpaMm,
COCTaBIICHHS MPOCKTUPOBAHUSI pOrpamm, OpPHEHTHUPOBAHHBIX HA
nuddepeHImanbHbIX PaITHUO3IEKTPOHHBIX peleHne HayYHbBIX 1
YpaBHEEHH. Cpe/CTB. MPOEKTHBIX 3a/1a4
PO KTPOHHUKH.
yMeThb OO0yJaronmics He yMeeT OO0yuaromuiics OO6yuaromuiics OOyuaromuiics
WJIN B HEJIOCTaTOYHON JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CTETIeHH YMEeT HETOJTHOE COOTBETCTBUE | YACTHYHOE MOJIHOE COOTBETCTBHE
BBIMOJHATH: aHAJIN3 CIIEAYFOLIHIX COOTBETCTBHUE CIIEIY FOLIMX
mpocteix CAP. YMEHUIaHaAJIU3 U CUHTE3 | CIEAYIOLIUX YMEHUI:IPOBOIUTH
TEXHHUYECKHUX YCTPOHCTB | YMEHUHIIPOU3BOAUTH: | SKCIEPUMEHTAIbHBIC
U CHUCTEM MPOBOJUTH aHANN3a U | MCCIIEOBAHUS B IIEIIAX
ONTHUMU3AINN aHaM3a u
rapaMeTpoB ONTUMHU3ALUU
ABTOMaTHUYECKUX rapameTpoB
CHCTEM. PanuodIeKTPOHHBIX
CPEICTB U anpobannu
MIEPCIIEKTUBHBIX
TEXHUYECKHUX PELICHUH
Baajgersb | OOywaromwmiics ne Biageer | OOydarommiics Baageer | OOydarormumcs OO6y4aromuiics
HJIM B He)IOCTaTO‘IHOﬁ B HCIIOJIHOM U ITPOABJIACT JOITyCKaroTCA CBO60}IHO IMPUMEHACT
CTCIICHU BHaHeeT:pa6OTOI>lI HEAO0CTAaTOYHOCTh HE3HAYUTCIbHBIC NOJIYUYCHHBIC HABBIKH, B
Ha MPUKJIAJHBIX NAaKeTaX U | BIaJCHUS:CUCTEMaMH U OLINOKH, MIOJTHOM 00BbeMe
porpamMmmax. MaKeTaMH HPUKJIIHBIX HETOYHOCTH, BJIaJICET:KOMIILIOTEPHBI
TPOTpaMM JJIst 3aTpyAHCHUS, MU CHCTEMaMHU U
MIPOEKTUPOBAHUS U YaCTUYHO BIIAJICET: MaKeTaMU TPUKIaTHBIX
MOJICJIMPOBAHUS CUCTEM | MAaKeTaMu [POrpamm s
YIpaBICHUS MPUKITAIHBIX MIPOCKTUPOBAHHS U

MpOTpaMM JJISt
MPOECKTUPOBAHUSA U
MOZIEINPOBAHUS
CHCTEM YIIpaBICHUS

MOZETHPOBAHUS
CHCTEM YIIPaBICHUSA

6.4.2. MeTonnka ouleHMBAHUS Pe3yJIbTATOB IPOMEKYTOYHOMH aTTecTalluu

IToxazarenssMu OLCHUBAHUA I(OMHeTeHI_II/Iﬁ Ha >3Tarie HpOMe)ICYTO‘{HOfI arTeCcTalluu 10 JUCLHUIIJINHE
BoruncnuTenbHble MAIIUHBL, CUCTEMBI U CETU» SIBIISIFOTCS PE3YIbTaThl 00yUeHUs IO JUCIUILINHE.
OueHOo4YHBIH JIUCT Pe3yJbTATOB 00YUEeHHUSs M0 TUCHHUILINHE

YpoBeHb
Koz 3HaHus Ymenus Hagbiku copmrpoBanKoCTH
KOMIIETECHIIH KOMIETEHIMH Ha JTAHHOM
sTane / OlleHKa
OIIK-7. Ob6nanaer 3HaHUAMHU | YMeeT [Tpumenser
Criocobex OCHOB MIPOBOJIUTH KOMITBIOTEPHBIC
NPOM3BOAMUTL | MOJCITUPOBAHUSI W | DKCIIEPUMEHTA | CUCTEMBI U MTAKEThI
HEOOXOIUMBIC | KOMITBEOTEPHOTO JIbHBIC MPUKIIATHBIX
pacyeTsl MIPOEKTHPOBAHUS HCCIICIOBAHUS | IPOTPAMM JIJIst
OT/AENBHBIX | PAQAMO3JICKTPOHHBIX | B HEeNsAX | MPOCKTUPOBAHUS U
0JIOKOB U CPEACTB, aHaJM3a U | MOACTHPOBAHUS
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YCTPOMCTB | CTaHIAPTHBIX ONTUMM3ALUU | CUCTEM YIIPABJICHUS.
cucTeM MIaKeTOB apaMeTpoB
KOHTPOJIA, HPUKJIaIHBIX panuo3NIeKTpo
aBTOMAaTH3alll | IPOTPaMM, HHBIX CPEICTB
uu OPUEHTHUPOBAHHBIX | U amnpodauuu
yIpaBJeHUs, | Ha pelIeHUE | EePCIEKTUBH
BBIOMPATH Hay4YHbIX U | BIX
CTaHJapTHbIE | NPOEKTHBIX  33Jau | TEXHUYECKUX
cpeacTsa PagMOdICKTPOHUKH | pELIeHUi.
aBTOMATHKH,
U3MEPUTEIHHO
Wu
BBIYUCIIUTEIbH
O TEXHUKH
pu
IPOEKTUPOBaH
UM CHCTEM
aBTOMAaTHU3alx
uu
yIIpaBJICHUS
OIIK- OO6najgaer 3HaHUAMH | YMeeT [Tpumenser
9.CriocobeH | OCHOB IIPOBOJIUTH KOMITBIOTEPHBIE
BBIMOJHATG | MOZICJIMPOBAHUSL M | KCIIEPUMEHTA | CUCTEMBI M TAKEThI
KOMIIBIOTEPHOTO JbHBIE HPUKIAIHBIX
9KCIIEPUMEHTHI | IPOEKTUPOBAHUS UCCJIEIOBAHUS | IPOrpaMM JUis
II0 33/IaHHBIM | PaJMOIEKTPOHHBIX | B LeJIX | IPOEKTUPOBAHUSA U
METOAMKAM U | CPEICTB, aHanu3a U | MOJIEIUPOBAHUS
00pabaTbiBaTh | CTaHAAPTHBIX ONTHMU3AIMU | CUCTEM YIPaBICHHUS.
pE3YJIbTaThl C | MAKETOB apaMeTpoB
NPUMEHEHHUEM | MPUKIATHBIX pasuo3NIeKTPO
COBPEMEHHBIX | IPOTPaMM, HHBIX CPEJCTB
MH(POPMAIMOH | OPUEHTHPOBAHHBIX U anpobanuu
HBIX Ha pelIeHUe | EePCIEKTUBH
TEXHOJIOTHH U | Hay4HBIX U | BIX
TEXHUYECKUX | MPOEKTHBIX  3aJa4 | TEXHUYECKUX
CpEICTB PagMOdIEKTPOHUKH | pelIeHuil.
Orenka mo aucuuIuinHe (cpeanee apudmerndeckoe)

OlLieHKa «OTIUYHOY BBICTABIISIETCS, €CIIM CpeIHee apu(hMETHUECKOE HaXOAUTCsl B MHTEpBaie oT 4,5
1o 5,0.

OleHKa «XOpOIIIO» BBICTABIISIETCSA, €CIIA cpeaHee aprudMeTUIeCKOe HaXOAUTCs B MHTEpBaJie OT 3,5
no 4.4.

OlLeHKa «yIOBJIETBOPUTEIHLHO» BBICTABIACTCS, €CIH CpeaHee apupMETUYECKOe HAXOIUTCS B
uHTEpBajue ot 2,5 1o 3.,4.

OlLleHKa «HEYIOBJICTBOPUTEILHO» BBICTABISIETCSA, €CIM CpelaHee aprudMeTHYeCKOe HAXOIUTCS B
unrepsaiue ot 0 no 2,4.

[IpomexxyTounasi arrecranusi oOydaromuxcsi B (Qopme dK3aMeHa MPOBOJUTCA IO pe3yiabTaram
BBITIOJTHEHHSI BCEX BUAOB y4eOHOW palOThI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM MO JAUCLHUILIIMHE
«BpraMCIUTENPHBIE MAIIMHBI, CUCTEMBI M CETH», IMPH 3TOM YUUTHIBAIOTCS PE3YJIbTaThl TEKYIIETO
KOHTpOJISL YCIEBAaeMOCTH B TedeHue cemecTpa. OIEHKa CTeNeHH AOCTHKEHHUS OOYyYarolIMMHUCS
IJIAHUPYEMBIX PE3yJbTAaTOB OOYYeHHS MO TUCHHUILIMHE TPOBOAMUTCS MpPEToAaBaresieM, BeAyIUM 3aHATUS
110 JUCLHUILIMHE METO/IOM 3KCIEepTHOM onleHKU. [Io utoram mpoMexyTo4HOM arTecTaluuu 1o JUCHUILINHE
BBICTABIISICTCS OLIEHKA «OTIUIHOY, «XOPOIIIO», KyAOBIECTBOPUTEIHHO» WIH «HEYTOBIECTBOPUTEIILHO.
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IIIxana oneHuBaHuA

Onucanue

OmIN4HO

BrinonHeHs! Bce BUIBI Y4eOHOM paboThl, MPelyCMOTPEHHbBIE YUeOHBIM ILIAHOM.
CryneHT  JOEeMOHCTPHpPYET  COOTBETCTBHE  3HAHWM, YMEHHM, HaBBIKOB
MpUBEICHHBIM B TalnuIax TMoKa3aTrened, omepupyer NpuoOpEeTCHHBIMU
3HAHUSIMU, YMEHHSIMHU, HaBBIKAMH, MPUMEHSET UX B CUTyalUsAX MOBBILIEHHON
cnoxkHoctu. [Ipu 3TOM MOryT OBITH JOMYIIEHBl HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS IPU AHAIUTHYECKUX OMNEpaUAX, IEPEHOCE 3HAHUM U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYALIUH.

Xoporo

BrimonHeHb! Bce BUIBI Y4eOHOH paboThl, MPeTyCMOTPEHHbBIE YUeOHBIM IIAHOM.
CryneHT JeMOHCTPHpPYET HEMOJHOEe, MPaBUIBHOE COOTBETCTBHE 3HAHUM,
YMEHHUIA, HAaBBIKOB MIPUBEICHHBIM B TA0OJIMIIAX MMOKa3aTeNe, 1100 eClid PH STOM
OBLITH AOMYIICHBI 2-3 HECYIIICCTBEHHBIE OIMUOKH.

yI[OBJ'IGTBOpI/ITeJ'ILHO

BoinonHeHs! Bce BUIbI y4eOHOM paboThl, MPeTyCMOTPEHHbIE YUeOHBIM IJIAHOM.
CryneHT [EeMOHCTpUPYET COOTBETCTBUE 3HAHMI, B KOTOPOM OCBEIIEHA
OCHOBHas, HanOoJiee Ba)KHAsl YacTh MaTepuasa, HO MpU 3TOM JOMyIIeHa OJHa
3HAUUTENIbHAs OIINOKA UM HETOYHOCTb.

HeynosnersopurenbHo

He Bomonnen onuH wnm Oonee BUIOB y4eOHOW pabOThHI, MPEAyCMOTPEHHBIX
y4eOHbIM Tu1aHOM. CTYIEHT JEeMOHCTPUPYET HETOJIIHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HAaBBIKOB INPUBEICHHBIM B TaONMIaX IOKa3aTeiel, JOIMYyCKAIOTCs
3HAYUTENbHBIC OMINOKH, TIPOSBISAETCS OTCYTCTBHE 3HAHNH, yMEHH, HABBIKOB I10
psay TmoKa3arened, CTYACHT HCIBITBIBACT 3HAYUTENIbHBIC 3aTPYIHEHUS IIPU
OIIEPUPOBAHUY 3HAHUSAMHU M YMEHUSAMH IIPU MX IIEPEHOCE Ha HOBBIE CHTYAIHH.
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7. JIeKTPOHHasi HH(pOpMaLMOHHO-00pa3oBaTe/IbHAS cpeaa

Kaxnapiit oOyuaronuiicss B Te4eHHE BCEro nepuosia oOydyeHUs: 00ecrieunBaeTCsl MHANBU Y aTbHBIM
HEOrPaHUYEHHBIM JTOCTYIOM K 3JEKTPOHHOM MH(OpMaIMOHHO-00pa3oBareiabHoll cpene Yebokcapckoro
uHCTUTYyTa (puinana) MOCKOBCKOTO MOJUTEXHUYECKOIO YHHUBEpCUTETa M3 JII00OM TOYKH, B KOTOPOM
uMmeercs JOCTYN K HMH(OpMalMOHHO-TEIeKOMMYHHKAIMOHHON cetu «MHTepHeT» (manmee — ceTh
«MHTepHeT»), KaK Ha TeppUTOpuu Guinaa, Tak U BHE ee.

OnekTpoHHasi WH(pOPMALMOHHO-00pa3oBaTeNbHasl cpeja — COBOKYMHOCTh WH(OPMALMOHHBIX H
TEJIEKOMMYHUKALMOHHBIX TEXHOJOTHI, COOTBETCTBYIOIIMX TEXHOJIOTUYECKUX CPEJCTB, 00ECIECUNBAOLINX
OCBOEHHE O00y4arolUMHUCS O00pa30BaTENbHBIX MPOrPaMM B MOJHOM 00BEME HE3aBUCUMO OT MecTa
HaxOXJICHHS 00y4YarOIIUXCsl.

OnekTpoHHas MH)OPMAIIMOHHO-00pa3oBaTelibHas cpesia 00eceurBaeT:

a) JOCTyNn K Yy4deOHBIM IJaHaM, pabdo4yuM MporpamMmaMm AUCHMIUIMH (Momynel), NpaKTUK,
ANIEKTPOHHBIM yUEOHBIM M3/IaHUSAM U SJIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, YKa3aHHBIM B PabO4nx
MporpaMMax JIUCHUUIUIMH (MOYNe), MPaKTUK;

0) hopmMHpOBaHUE PIEKTPOHHOTO MOPTPOINO 00YUaAIOLIETOCs, B TOM YUCIIE COXpaHEHHE ero paboT
Y OIICHOK 3a 3TH PaboTHI,

B) (ukcamuio xoma o0Opa30BaTeIbHOIO MpOIECCa, PEe3ylbTaToB MPOMEXYTOYHOH arTecTaluu |
Pe3yabTaTOB OCBOEHUS IPOrpaMMBbl OakagaBpuara;

I) NIpoBeldcHHE Y4YEOHBIX 3aHATUH, MPOLEAYp OLEHKU pe3yibTaToB OOyuYeHHs, peaau3arius
KOTOPBIX MPETyCMOTPEHA ¢ MPUMEHEHHUEM AJIEKTPOHHOTO OOy4eHHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHH;

1) B3aMOJICHCTBUE MEX/1y y4aCTHUKaMU 00pa30oBaTeIbHOrO Mpoliecca, B TOM YUCIIE CHHXPOHHOE
U (MJIM) aCHHXPOHHOE B3aUMOJIEHCTBHSI TOCPEACTBOM ceTH «MHTEepHeT».

OYHKIIMOHUPOBAHUE IEKTPOHHON HH(OPMaLMOHHO-00pa30BaTeIbHON cpenbl o0ecrneunBaeTcs
COOTBETCTBYIOIIMMHU CPEACTBAMH MH(OPMALMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUI U KBadudukanuei
PabOTHHUKOB, €€ HCIIONb3YIOIUX U MOJACPKUBAIOIIHX.

OyHKIIMOHUPOBAHUE 3JIEKTPOHHOH HH(POPMALIMOHHO-00pa30BaTeIbHON CpeAbl COOTBETCTBYET
3akoHonarenbCcTBy Poccuiickoit @enepanuu.

OcnoBHbIME cocTaBisonmu DMOC dunmana spastoTcs:

a) cailt uHcTUTyTa B ceTu UHTepHeT, pacnonoxkeHHbIH 1o ajapecy www.polytech21.ru,
https://chebpolytech.ru/ koTopslif obecrnieunBaert:

- JgocTyn oOydaromuxcss K y4eOHbIM IUIaHaM, pabo4yuM IMporpaMMaM JHUCUUIUIMH, MPaKTHK, K
U3JIAHUSAM DJIEKTPOHHBIX OMOIMOTEYHBIX CHUCTEM, JIEKTPOHHBIM MH()OPMAIIMOHHBIM M 00pa30BaTeIbHBIM
pecypcam, yKa3aHHBIX B pabouux mporpammax (pasmensl caita «CBemeHus o0 oOpazoBaTeIbHOM
OpraHu3aIm»);

- nH(popMHpOBaHKE O0yJaromMXcsi 000 BCEX M3MEHEHUSIX yueOHOro mpoiecca (HOBOCTHas JICHTa
caiiTa, JIEHTa aHOHCOB);

- B3aMMOJEUCTBHE MEXIY YYacCTHHKaMHM OO0pa30BaTeNbHOTO mpouecca (Moapas3ziessl caita
«3aaare BOIPOC AUPEKTOPY»);

0) oduuManbHBIE 3IEKTPOHHBIE aapeca MOAPAa3/leJIeHUH M COTPYIHUKOB HMHCTUTYyTa ¢ SIHAeKc-
noMeHoM (@polytech21.ru (cnMcOK KOHTakTHBIX MJAaHHBIX MonpaszfaesneHuil Pwinana pasMelieH Ha
opurnmansHoM caiite @wmmana B pazmene «KOHTakThl», CHUCKA KOHTAKTHBIX O(HIIMATBHBIX
ANIEKTPOHHBIX JIaHHBIX MperojaBaresiell pasmenieHsl B nozapasaenax «Kadenps») obecrednBaioT
B3aMMOZEHCTBHE MEX1y YUYaCTHUKaMH 00pa30BaTesIbHOTO MPoliecca;

B) JMYHBIA KabuHeT oOyuwatomerocs (moprTdonuo) (BXoA B JMYHBIA KaOWMHET pa3MelleH Ha
odpurnmansHoM caiite @unuana B paznene «CTymeHTy» moapasnene «IJEeKTpoHHas WH(OpMaImOHHO-
oOpa3oBaresibHas CpeAa») BKIOYaeT B ce0s MOPTQOINO CTyAEHTa, EKTPOHHBIE BEJOMOCTH, PEHTHHT
CTYJIEHTOB U 00€eCIeuHBaET:

- (ukcanuio xoga 00pa30OBATENLHOTO MpOIEcca, Pe3yJbTaTOB MPOMEKYTOUHOW aTTeCTalu U
pe3yabTaTOB OCBOEHUS 00Pa30BaTENIbHBIX IPOrPAMM 00yUaIOIIUMUCH,

- (opMHpOBAaHUE FEKTPOHHOTO MOPTPOINO 00yUaroIerocsi, B TOM YMCIIE C COXpaHeHHue padot
00yJaromierocsi, pereH3uii U OIeHOK Ha 3TH PadoTHI,
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I) OJIEKTPOHHBIE OMOIMOTEKH, BKJIIOYAIOIIME JJIEKTPOHHBIE KaTaJlOTH, MOJHOTEKCTOBbIC
JOKYMEHTBI W OO0ECIIEYMBAIONINE JOCTYNl K YYeOHO-METOAMYECKHM MarepuaiaM, BBITYyCKHBIM
KBaJIM(UKALIMOHHBIM paboTaM U T.11.:

Yebokcapckoro nHcTUTyTa (hunuana) - « APBUCy»

1) DSIEKTPOHHO-OMOnMMoreunbie cucreMsl (ObC), BKIOYaONIME AIEKTPOHHBIN KaTajor W
MTOJTHOTEKCTOBBIE IOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenpHas miargopma FOpait - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) miargopma nudpposoro odpazosanus [Tomutexa -https://Ims.mospolytech.ru/

K) cuctema « AHTuIiaruar» -https://www.antiplagiat.ru/

3) cuctemMa oAnekTpoHHOro nokymeHtoobopora DIRECTUM  Standard — oOecneunBaer
JOKyMEHTO000pOoT Mexx 1y PuinanioM u YHUBEPCUTETOM;

n) cucrema «1C Ynpaenenne BY3om DnexrponHsiii aekaHat (MOCKOBCKUI MOMHTEXHUYECKUI
YHHUBEpPCHUTET) obecreurnBaeT  (UKCAllMI0O  XOAa  00pa3oBaTENIbHOTO  IpoLEecca,  pe3ysbTaToB
MPOMEKYTOYHOM aTTeCTAllMU M PE3YIIETaTOB OCBOCHHUS 00pa30BaTEIbHBIX MPOTPAMM O0YJaIOITIMHUCST;

k) cucrema «POLYTECH systems» o0ecrneunBaeT WH(GOPMALMOHHOE, JIOKYMEHTAJIbHOE
aBTOMaTHU3HPOBAHHOE CONPOBOXKACHNE 00pa30BaTEIbHOIO MPOIlecca;

a) cucremMa  «AOWUTYpHEHT»  o0ecredMBaeT  JOKYMEHTaJbHOE  aBTOMAaTHU3WPOBAHHOE
COITPOBOX/IEHUE PabOTHI MPHEMHOW KOMUCCHU

8. IlepeyeHb OCHOBHONW W /ONOJHHUTEJbHOI Y4eOHOW JHMTepaTypbl, HEOOXOAUMOH /sl
OCBOEHHS TUCIHUTILTUHBI

OcHOBHas IHTEpaTypa:

1. CrrueB, A. H. BerunciaurensHble MalldHBI, CHCTEMBI U CeTH : ydeOHoe mocobue / A. H.
CorueB. — Mockga : TYCVYP, 2017. — 131 ¢. — ISBN 978-5-86889-744-3. — TekcT : 3MeKTPOHHBIHN //
Jlanp : osnekTpoHHO-OMONMmoreuHas cucrema. — URL: https://e.lanbook.com/book/110218 (mata
obparmenust: 23.05.2025). — Pexxum poctyna: i aBTOPH3. TIOJIB30BaTENCH.

2. BoruncnurenbHble MaluHbI, CUCTEMbl U ceTH. ba3oBas opranumzamus OBM : yueOHoe
nocobue / b. B. Cononyxun, A. B. bopoako, O. U. Ilantioxun [u np.]. — Cankr-IletepOypr : CIIOI'YT
uM. M.A. bonu-bpyesnua, 2023. — 127 c. — ISBN 978-5-89160-286-1. — TekcT : 31eKTpOHHBIN //
Jlanp : osnexTpoHHO-OMOnMMoreyHass cuctrema. — URL: https://e.lanbook.com/book/426071 (mara
obpamienus: 23.05.2025). — Pexxum octyna: it aBTOpU3. MOJIb30BaTeNeH.

JlonmonHuTEIbHAS IUTEPaATYpAa:

1. Toncrobpos, A. I1. Apxurtextypa OBM : yueOuuk 1 By3oB / A. I1. Toncto6pos. — 3-e
u3., nepepad. u gom. — Mocksa : U3marensctBo FOpaiit, 2025. — 162 ¢. — (Bricmee oOpa3zoBanue). —
ISBN 978-5-534-16839-6. — Tekcr : snekrponHsblil // Obpa3oBarenbHas miatdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/566711 (mara obpamenus: 23.05.2025).

2. Hosoxunos, O. I1. Apxutekrypa 9BM H BBIYUCIUTENBHBIX CHCTEM : YYeOHHK JUISI By30B /
O. II. HoBoxunoB. — 2-e u3f., ucnp. u pon. — Mocksa : M3narensctBo FOpaiit, 2025. — 505 ¢. —
(Beiciee obpazoBanue). — ISBN 978-5-534-20365-3. — Tekct : anekTpoHHBIN // OOpazoBarenbHas
mnargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/568920 (mara obpamenus: 23.05.2025).

3. Kpbinenxkas, I. C. BpruucnutenbHble MalidHbl, ceTd U cuctemsl : yuyeOnuk / I. C.
Kpemenkas. — Mocksa : MUCHUC, 2023. — 614 c. — ISBN 978-5-907560-73-4. — TekcT
JIEKTPOHHBIN // Jlanb : ANEKTPOHHO-OMOIMOTeYHAS CUCTEMA. — URL:

https://e.lanbook.com/book/360392 (mara oOpamenus: 23.05.2025). — Pexum nmoctyma: st aBTOPH3.
10JIb30BATEIICH.

4. TexHuyeckue cpefcTBa aBTOMATU3AIMKA U YIIPABJICHHS ;| YICOHHUK JJI By30B / TION 0oOmIei
penakmueit O. C. KomocoBa. — MockBa : WsmarensctBo [Opaiit, 2025. — 331 c¢. — (Bricmiee
oOpaszoBanue). — ISBN 978-5-534-19350-3. — Tekcr : 3nexTpoHHBINH / OOpa3zoBarenbHas miardopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/560599 (nara obpamenus: 23.05.2025).
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5. JlumanoBa, H. U. BeruncnuTenbHble MalIuHbI, KOMIUIEKCHI, CACTEMBI M ceTH : yaeOHuK / H.
N. JlumanoBa. — Camapa : [II'YTHU, 2022. — 400 c. — Tekcr : >nekTpoHHBIHA // JlaHb : 3IEKTPOHHO-
oubmuoteynas cuctema. — URL: https://e.lanbook.com/book/411425 (nara o6pamenus: 23.05.2025). —
Pexxum mocTtyma: st aBTOpHU3. MOTh30BATEIICH.

6. JlumanoBa, H. M. Meroauyeckne peKkOMEHIAUUU MAJiE TMOATOTOBKU K MPAKTUYECKUM
3aHATUSM TI0 JTUCHUIIINHE «BBauciauTenpbHBIE MaIIMHBI, KOMIUIEKCH, CHCTEMBI M CETH» : Y4eOHO-
Mmetonudeckoe nocobue / H. M. Jlumanosa. — Camapa : I[II'YTH, 2023. — 58 c. — TekcT : 3eKTpOHHBIH
// Jlaup : snexTpoHHO-OMOMMoTeuHass cuctema. — URL: https://e.lanbook.com/book/411761 (mara

obpamienus: 23.05.2025). — Pexxum octyna: i aBTOpU3. MOJIb30BaTENeH.

[Tepuoauka
1. WN3BecTus
Texnunueckue HayKH

Tynbckoro
Hayunsrit

rOCyAapCTBEHHOTO
peLEeH3UPYEMBIA

YHUBEPCUTETA.
KypHaI.

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

2. Hayunslli nepuonuyeckuil >KypHal
«DJHepreTruKa

YHUBEpPCUTETA. Cepus

«Bectauk  HOxHO-Ypanbckoro rocyaapcTBEHHOTO
Hayunsrit peLEH3UpyEMBbIN KypHaJ.

https://www.powervestniksusu.ru/index.php/PVS. - TekcT : 21eKTpOHHBIH.

9. lIpoeccuonanbHbIE 0a3bl JAHHBIX M HH(POPMALMOHHO-CIIPABOYHBIE CHCTEMbI

[Tpodeccronanbhas 6aza
JTaHHBIX X HH(POPMALMOHHO-
CIIPaBOYHBIE CUCTEMBI

Nudopmarus o mpaBe cOOCTBEHHOCTH (PEKBU3UTHI IOTOBOPA)

YHuBepcurerckas
nH(pOPMALIMOHHAS CHCTEMa

Temaruueckasi dMEKTpOHHAsE OMOIMOTEKa W 0asza JJIA MPUKIAJIHBIX
UCCJIEIOBaHUN B 00JaCTH SKOHOMHKH, YIPABICHHS, COIMOJIOTHH,

POCCHUA JUHTBUCTUKH,  ¢uinocopuu,  (UIOIOTHH,  MEXKIYHAPOIHBIX
https://uisrussia.msu.ru/ OTHOUIICHUH, IpaBa. CBOOOHBIN JIOCTYII
Hayunas oanmektponHas Oubmuoteka eLIBRARY.RU - 5910

Hay4Has 3JeKTPOHHAs
o6ubnuoreka Elibrary
http://elibrary.ru/

KPYIHEHINi poccuiickuii nHGOpMAIIMOHHO-aHATUTHYECKUIA MOpTal
B O00IacTH HayKH, TEXHOJOTHH, MEAMIHUHBI U 00pa3oBaHus,
coneprkammii pedeparbl U MOTHBIC TEKCTHI Ooyiee 26 MITH HAyIHBIX
cTareil M myOnMKaluii, B TOM 4YHCIE SJIEKTPOHHBbIE Bepcuu Oolee
5600 poccHiiCKMX HayYHO-TEXHHYECKHUX KYPHAJIOB, U3 KOTOPBIX
6osee 4800 KypHaJIOB B OTKPBITOM JIOCTYIIE CBOOOIHBIN JOCTYII

cair  HMHcTuTyTa
UHQOpMAITIH
oOmiecTBeHHBIM HaykaM PAH.
http://www.inion.ru

Hay4HOU
o

bubmmorpadudeckue 6a3nr manasix THMOH PAH 1o coruaibHbIM
U TYMaHUTapHbBIM HayKaMm BeayTcs ¢ Hadana 1980-x romoB. OOmmii
00béM MaccuBoB cocrapiasier Oonee 3 muH. 500 ThIC. 3anMceit
(nanupie Ha 1 sHBaps 2012 1). ExerogHelii mpupocT — OKOIO
100 TbIC. 3anuceil.

B 6a3bl AaHHBIX BKIIOYAIOTCS aHHOTHPOBAaHHBIE OMUCAHMS KHUT U
cTared U3 KypHajoB U cOOpHUKOB Ha 140 s3bIKax, MOCTYNMBIIKUX B
®dynnamenransHyto 6ubnuoreky MHMOH PAH.

Onucanusi crared W KHUAT B 0a3ax HaHHBIX CHAOXEHBI HIH(PpOM
XPaHEeHHUsI M CCBUIKAMHU Ha TOJIHbIE TEKCThl UCTOUYHUKOB U3 HayuHoii
AJIEKTPOHHON OMOIMOTEKH.

®denepanbHbII
«Poccuiickoe
oOpa3oBaHue» [DEKTPOHHBII
pecypc] — http://www.edu.ru

nopTrani

®enepanbublii nopran «Poccuiickoe 00pazoBaHHE» — YHUKaJIbHBIN
HWHTEpHET-pecypc B chepe oOpa3oBaHUs U HAYKH.

ExenHeBHO myOdMKyeT camble akTyaJbHble HOBOCTH, aAHOHCBHI
coObITH, MH(QOPMALIMOHHBIE MaTepHalbl i1 IIUPOKOTO Kpyra
yurarenei. ExeHenenbHo Ha opTaie pa3MeNIatoTCsl DKCKIO3UBHbIE
MaTepHUaJIbl, HTHTEPBBIO C BEAYIIUMH CIIEHHUAIMCTAMH — IIEJaroramu,
TICUXOJIOTaMH, YYEHBIMHU, PENOPTAXXKHU U AHAIUTUYECKHUE CTaThHU.
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https://checklink.mail.ru/proxy?es=TJCi6g4gJop7gtsvS8Ue8QfGK0PDSSLfUlQjgU2rx6M%3D&egid=6F5xQlft3LKzSTkx2xmQbzc%2BnJ3Qc8dBO0DlkHm0J1I%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Ftidings.tsu.tula.ru%252Ftidings%252Findex.php%253Fid%253Dtechnical%2526lang%253Dru%2526year%253D1%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Ddb35c151df20eb6a&uidl=16928665251269216069&from=diniosii%40mail.ru&to=huseinjon.86%40mail.ru&email=huseinjon.86%40mail.ru
https://checklink.mail.ru/proxy?es=TJCi6g4gJop7gtsvS8Ue8QfGK0PDSSLfUlQjgU2rx6M%3D&egid=6F5xQlft3LKzSTkx2xmQbzc%2BnJ3Qc8dBO0DlkHm0J1I%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fwww.powervestniksusu.ru%252Findex.php%252FPVS%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3D4f5a994df08adf85&uidl=16928665251269216069&from=diniosii%40mail.ru&to=huseinjon.86%40mail.ru&email=huseinjon.86%40mail.ru
https://uisrussia.msu.ru/
http://elibrary.ru/
http://www.inion.ru/
http://www.edu.ru/

Yurarenu MOIydaroT JOCTYN K HOPMAaTHBHO-TIPABOBOH 0a3ze cdepsl
00pa3oBaHUs, OHM MOTYT IIOJIb30BaThCSd CaMBIMH Pa3IMYHBIMU
NOJIE3HBIMU CEPBUCAMHM — TaKUMH, KaK OHJIAHH-TECTHPOBaHHE,
OIIPOCHI IO aKTYaJIbHBIM TEMaM H T.]I.

10. IIporpammuoe

obecneuenue

(IMIeH3HOHHOe H

CBO0OOJHO pacnmpocTpaHsieMoe),

HCIIOJIB3YyEMOC TIPHA OCYINECTBJICHUH 06pa3OBaTean0ro nmpouecca

WNndopmanus o mpase

[IporpammHuoe
Aynurtopust porp CcOOCTBEHHOCTH (PEKBU3ZHUTHI
obecnieueHne
JIOTOBOPA, HOMEP JTUIEH3UH U T.]1.)
Ne 21160 VYueOuas ayIuToOpus IS Windows 7 OLPNLAcdmc norosop NeJ103 ot 30.05.2012) ¢

MPOBENCHMS YUEOHBIX 3aHATUHA BCEX

BUJIOB, IPEAyCMOTPEHHBIX
IpOrpaMMon CpeaHero
po¢eCcCHOHAIEHOTO
oOpa3oBaHus/OakanaBpuara/
crienuanurera/ MarucTpaTyphbl,
OCHallleHHass  o0OpyJdOBaHUEM U
TEXHUYECKUMHU cpeacTBaMu
oOyueHus, COCTaB KOTOPBIX
olpenenseTcs B pabounx
[porpaMMax JTUCIUIUIMH (MOayIieit)
JlaGoparopus «IIporpammuOro
o0ecrieueHuss U COMPOBOXKICHUS

KOMIIBIOTEPHBIX CUCTEM»
KabuneT nHpOpMalnoOHHBIX CUCTEM
u Texdonorui AO «HIIK «3JIAPA»

noncornamenusMu ot 29.04.14 u 01.09.16
(OeccpoyHast TUIICH3US)

Kaspersky Endpoint Security mis
6usHeca — Pacmmpennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

Cy6nuuen3nonnsiii jorosop Ne TTTTH-
126/2023 or 14.12.2023

Microsoft Visual Studio 2019

cBOOOIHO pacIpoCTpaHsieMoe
porpaMMHoOe obecrneuenue (beccpouHas
TMLICH3HS)

KOMIIAC-3D v20 u v21

Cy6nuuen3nonHnsii joropop Ne Hi-22-
00044 ot 21.03.2022
(OeccpoyHast TUIICH3YS)

PaitNet

CBOOOJTHO pacrpocTpaHseMoe
nporpaMMHoe odecrnieueHue (beccpoyHas
TTULIEH3Us)

AIMP

0TEYECTBEHHOE CBOOOIHO
pacnpoCTpaHseMoe MPOrPaMMHOE
obecrieyeHue (OeccpodHast JIUICH3MS)

Ne 2200 VYueOGHast ayauTopust Iist
NpPOBEICHUS yUEOHBIX 3aHATUH BCeX

'Windows 7 OLPNLAcdme

norosop NeJ[03 ot 30.05.2012) ¢
noncornamenusamu ot 29.04.14 u 01.09.16
(OeccpouHast TUIIEH3Us)

BUJIOB, IPENYCMOTPEHHBIX - - —

. Kaspersky Endpoint Security mis (Cy6nunen3uonssiii gorosop Ne TTTTH-
[porpaMMon CPCIHCTOl5 s e ca — Pacimpennsiit Russian|126/2023 ot 14.12.2023
pOQeCCHOHATBHOTO Edition. 150-249 Node 2 year
oOpa3zoBanus/OakanaBpuara/ Educational Renewal License
crienaanTeTa/ Marucrparypsl,|Google Chrome CB0o0OOHOE pacpoCTpaHsIeMOe
OCHAIIICHHAas 060pyI[0BaHI/IeM u MMporpaMMHOC o0ecrieueHme (6eccpquasI
TEXHUYECKMMHU TTHIICH3 )
cpeacTtBamMu O6y‘{eHI/I$I, CcOCTaB

KOTOPBIX OTNpeesieTcss B Padodnx
MporpaMMax JTUCIUILIAH (MOIyIei)
JlaGoparopusi 3JIEKTPOIHEPTETUKU U
PIEKTPOTEXHUKH 000
«Yebokcapckoro
AIIEKTPOMEXaHUYECKOTO 3aBOIA»

Zoom

CBOOOIHO pacmpoCTpaHsIeEMOe
porpaMMHOe obecrnieucHue (0eccpoynas
TTUIICH3S)

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

HOMep JIHLeH3uu-42661846 ot 30.08.2007)
c porcornameHusMu ot 29.04.14 u
01.09.16 (6eccpounast JMIEH3M)
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Ne 103a ITomemenue
CaMOCTOSITCIILHOU
oOyJarommxcs

TSt
paloThI

Kaspersky Endpoint
Security nys 6u3Heca —
Pacmmpennsriii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

CyOGnunieH3uoHHBIH 10roBOp No
[I11-126/2023 ot 14.12.2023

MS Windows 10 Pro

noroBop Ne 392 469.223.3K/19 ot
17.12.19 (GeccpoyHast TUICH3HS)

AdobeReader

CBOOOIIHO PaCTIPOCTPaHIEMOE
nporpaMMHoe obecreueHue
(6eccpouHast TUTIEH3HS)

I'apanT- cipaBo4HO-
IIPaBOBas CUCTEMA

Horoop NeC-002-2025 ot
09.01.2025

Yandex Gpay3ep

CBOOOIHO pacipoCTpaHsIeMOe
IpOrpaMMHOE 00€eCIICUCHHE
(OeccpouHast TUICH3MS)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium
Electronic Software

HOMEp uIeH3un-42661846 ot
30.08.2007) ¢ momncoriameHusMu
0T 29.04.14 1 01.09.16
(GeccpouHast TUIIEH3US)

Delivery

Academic(Microsoft

Open License

AIMP OTE4YECTBEHHOE CBOOOIHO
pacrpocTpaHseMoe MPOrpaMMHOE
obecnieuenne (OeccpoyHast
JIUTICH3HS)

Kaspersky Endpoint Cy6nutieH3uoHHbBIN J0TOBOp Ne

Security nms 6uzHeca —
Pacummpennsiii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

[TI11-126/2023 ot 14.12.2023
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11. MarepuajibHO-TEXHHYECKOE o0ecnedyeHne JUCHUILTHHBI

[lepeueHb OCHOBHOTO 00OPYIOBAHUS U

Tun 1 HOMep noOMeIEeHUs
TEXHUYECKHUX CPEJICTB 00yUCHHSI

VYuyebHast aynuTOopus JUId IPOBEACHUS y4eOHBIX
3aHATUN BCEX BUJOB, IPEAYCMOTPEHHBIX IIPOTPAMMON

CpeaHero po¢eCCHOHATLHOTO

oOpa3oBanwus/OakanaBpuara/ cneuuanureta/ | OOopynoBaHue: KOMIUIGKT MeOenn  Juis
MarucTparypbl/0akanaBpuara/ crienuanuTeTa/ | ydeOHOro mporecca; J0cka yaeOHast; CTeH b
MarucTpaTypbl,, OCHaIleHHass oOopynoBaHueM U | TexHuueckue cpexacrTsa o0y4eHus:

TEXHUYECKMMHU  CPEICTBaMU  OOY4YEHHs, COCTaB | KOMIIBIOTEPHAS TEXHHKA, MYJIBTHMEIHIHOEC
KOTOPBIX ~OIpenenseTcss B pabouux mporpammax | o0opynoBaHue (IPOEKTOP, IKPaH)
qucuuIIuH (Moxyneit) KabuHeT cuctem yrnpaBieHUs
000 «HIIO «Kackaa-I'PYII»

Ne 2196 (r. Yebokcapsl, yin. K.Mapkca. 60)

VYueOHast aymuTopus JUIS TIPOBEACHHUS  y4eOHBIX
3aHATHUI BCeX BUJOB, NMPELYyCMOTPEHHBIX MTPOrpaMMOi

CpeIHero npodeccuonansHoro | O0OpyIOBaHHE: KOMIUICKT MeOCIH [ist y4eOHOro
obOpasoBanusi/OakanaBpuara/ crienpanuTeTa/ | ponecca, AOCKa yueOHas; CTCHARL,

aBTOMATH3MpOBaHHbIE paboune mecrta Ha 15
oOyJaromuxcs, aBTOMAaTH3WPOBaHHOE pabouee
MECTO TpeToaBares,

TexHu4eckne cpecTBa 00yUCHHUS: KOMIIBIOTEPHAS

MarucTparypbl, OCHAIEHHAs O0OpYyIOBaHUEM U
TEXHUYECKHMMHU  CPEACTBaMU  OOy4YeHHUs, COCTaB
KOTOPBIX OmpeAensercs B padoyux Mporpammax
AUCLUILIMH (MOI[y.]'IeI/I) TCXHUKA, MyHLTHMCHHﬁHOC O60py,ZlOBaHI/Ie
Jlabopatopust  «IIporpammHoro  obecrnieueHUs U (mpoexTop,  dKpa), MApKepHas ~ IOCKa,

COIIPOBOXACHHUA KOMIIBIOTCPHBIX CUCTEM» porpaMMHOE obecrieuene o011ero "
Kabuuer I/IH(l)OpMaI_[I/IOHHBIX CUCTEM M TEXHOJIOTHUU npo(i)eccp[o]—[aﬂ],]—[oro Ha3HAUYECHUS

AO «HIIK «2JIAPA»

Ne 2116 (1. YeGokcapsl, yi. K.Mapkca. 60)

OOGopyznoBaHMe:  KOMIUIEKT MeOenu  Juls
y4eOHOro Imporecca;

Texuuueckue CpeacTBa o0y4eHus:
KOMIIBIOTCpHAad TEXHHUKa C BO3MOXHOCTBIO
nogkiaoueHnss kK cetu  «MHTepHer» w
o0ecriedeHreM JIOCTyna B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeIbHY0  Cpeay
Punnana

TTomemmenue U1 CaMOCTOSITEIILHOU paboThl
00yJaronmxcs
Ne 103a (. Yebokcapsl, yn. K.Mapkca. 54)

12. MeTozmqecmle YKazaHnus JJ1d oﬁyqalomeroca 10 OCBOCHHUIO JUCIUIIJIMHBI

Memoouueckue ykazanus 01a 3aHAMUN TeKWUOHHO20 MUNA

B  xome  neKkUMOHHBIX — 3aHATUHA  oOydaromiemycsi  HEOOXOIMMO  BECTH
KOHCIIEKTUpOBaHHWE y4eOHOro wmarepuana, oOpaliaTh BHHMAaHHUE Ha KaTeropuw,
(OopMYNIHUpPOBKH, PACKPHIBAIOLIUE CONIEP)KAHWE TE€X WM WHBIX SIBICHUH M TPOLECCOB,
HAay4HbIE BBIBOABI U IPAKTUYCCKUE PEKOMEHIALINHY.

HeobOxonumo 3agaBarh NpenoAaBaTell0 YTOUHSIOIIME BOMPOCHI C LENIbIO YSICHEHUS
TEOPETUYECKUX TIOJIOKEHUHM, pa3pelieHuss CHOpHbIX cuTyauuid. llenecoobpas3Ho
nopabarblBaTh CBOW KOHCIEKT JEKLUWHU, JieJasi B HEM COOTBETCTBYIOIIME 3allUCH U3
OCHOBHOM M [OIIOJIHUTENIBHON JIUTEPATyphbl, PEKOMEHIOBAHHOW IIpErnoaaBaTeieM |
pelyCMOTPEHHON yu4eOHOUM MporpaMMOi AUCIUTUIUHBI.

Memoouueckue yKkazanus 011 3aHAMUN CEMUHAPCKO20 (NPpaKmMu4ecko20) mund.

[IpakTyeckue 3aHATUS TMO3BOJISIIOT pPa3BUBaTh y OOY4YarOIIErocsi TBOPUYECKOE
TEOPETUYECKOE  MBILIICHUE, YMEHHUE  CaMOCTOATEJNBHO  M3y4yarb  JIUTEpaATypy,
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aHAJIM3UPOBATh MPAKTUKY; yUaT YE€TKO (POPMYIUPOBATh MBICIb, BECTU AUCKYCCHUIO, TO €CTh
UMEIOT UCKIIFOUYUTENBHO BA)KHOE 3HAYEHUE B PA3BUTHUH CAMOCTOSITEIIBHOIO MBIIIJICHUS.

[TonroroBka K IMpakTUYECKOMY 3aHSATHIO BKJIIOYAET JaBa 3Tama. Ha mepBoM arare
00y4aroIniics MIaHUPYET CBOIO CAMOCTOATENBbHYIO padoTy, KOTOPasi BKIFOYAET: YCHEHUE
3alaHdsT Ha CaMOCTOSTENbHYI0 paboTy; TOM0Op OCHOBHOH U  JOTIOJHUTEIBHOU
JUTEPATYphl; COCTABIECHUE IJIaHAa pabOThl, B KOTOPOM OMNPEIEISIOTCA OCHOBHBIE IMYHKTBI
npencrosimied noArotoBku. CocTaBieHWE IJ1aHA JUCUUIUIMHUPYET M TOBBIMIAET
OpraHU30BaHHOCTH B padoTe.

Bropoii sTan BKIIIOYAaET HEMOCPEACTBEHHYIO IOATOTOBKY K 3aHSTHIO, KOTOpas
HAUMHAETCS C M3YYEHHUs] OCHOBHOW W JIOMOJIHUTENIBHOUN nuTeparypbl. Oco0oe BHUMaHUE
opy 3TOM HEoOXOIMMO OOpaTUTh Ha COJAEP)KAHME OCHOBHBIX TOJIOKEHUW U BBIBOJIOB,
oObsicHeHHWe  sBJIeHMM W (aKTOB,  ySICHEHHUE  MPAKTUYECKOTO  MPUIIOKEHUS
paccMaTpHUBaeMbIX TEOPETHYECKUX BONMPOCOB. Jlajee cieayer MOArOTOBUTH TE3HMCHI IS
BBICTYIUIEHU IO BCEM yueOHBIM BOMPOCAM, BBIHOCUMBIM Ha MPAKTUYECKOE 3aHITHE WU
[0 TEME, BBIHECEHHOW Ha JUCKYCCHUIO (KPYIVIBIA CTOd), HNpOAyMaTb MPUMEPHI C LENbIO
oOecreyeHus: TECHOM CBSA3M U3y4aeMOM TEMBI C PEaIbHOU KU3HBIO.

[oToBAcH K [OKJaay WM BBICTYIUICHHIO B paMKax WHTEPAKTHBHOW (OPMBI
(IucKyccus, KpyIiblid CTON), MPU HEOOXOIMMOCTU CIEAYET OOpaTUThCA 3a MOMOLIBIO K
penoaaBareto.

Memoouueckue ykazanus K camocmoameibHoil padome.

CamocrosiTenbHas paboTra 0O0ydaromIerocsi SIBISIETCS OCHOBHBIM — CPEACTBOM
OBJIaJICHUs y4e€OHBIM MaTepuajoM BO BpeMs, CBOOOJHOE OT O0S3aTeNbHBIX Y4YEOHBIX
3ansaTuil. CamocTosTenbHas paboTa o0yJarouierocs Hajl yCBOGHHEM yueOHOro Marepuala
o y4eOHOM AMCIMIUIMHE MOXET BBITIOJNHATHCS B OMONMOTEKE YHUBEPCUTETA, y4eOHBIX
KaOMHeTax, KOMIIBIOTEPHBIX KjaccaX, a TaKkKe B JoMallHuX ycioBusax. CopepxaHue U
KOJIMYECTBO CaMOCTOSTENbHOM  paboThl  OOyuaromierocss ompezensercsa y4eOHOi
IpPOrpaMMoON TUCUMIUIMHBI, METOANYECKMMHU MaTepHUAIaMy, IPAKTUYECKUMU 3aJaHUSIMU U
YKa3aHHUSAMU IpenogaBaTels.

Camocmoamenvnas padboma 6 ayoumopHoe 6pems MOMHCem GKII0UAMb:

1) KoHcHeKTHpOBaHUE (COCTABICHUE TE3UCOB) JICKIINIA;

2) BBIIIOJIHEHHE KOHTPOJIbHBIX PaboT;

3) peuieHue 3aaay;

4) paboTy cO CIpaBOYHOM U METOIUYECKOH JIUTEPATYyPOi;

5) paboTy ¢ HOpMaTUBHBIMU IPABOBBIMU AKTaMU;

6) BBICTYIUICHUS C JOKJIaJaMU, COOOUICHUSIMUA Ha CEMUHAPCKUX 3aHITHIX;

7) 3amMTy BBIIOJHEHHBIX padoT;

8) ydacTue B ONEpaTUBHOM (TEKYILEM) OMPOCE MO OTAECIbHBIM TeMaM H3y4aeMou
JUCLUIUIVHBL

9) yuactue B cobeceqoBaHUAX, IETOBBIX (POJEBBIX) UTPax, JUCKYCCHUSIX, KPYTIIBIX
CTONaX, KOH(PEPEeHIINSIX;

10) yyactue B TECTUPOBAHUU U AP.

CamocmoamenvHnas padboma 60 6HeayOUMOPHOE 6PEMA MONCEM COCOAMb U3:

1) moBTOpeHUs JEKIIMOHHOTO MaTepuaa;

2) MOATOTOBKM K MPAKTHUYECKUM 3aHSITHUSIM;

3) wusydeHus yuyeOHOU U HayyHOU JIUTepaTyphl;
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4) wW3y4eHUs] HOPMATHUBHBIX TMPABOBBIX AaKTOB (B T.4. B JJIEKTPOHHBIX 0a3ax
JAHHBIX );

5) peuieHus 3a7ay, U UHBIX MPAKTUYECKUX 3aJaHUM

6) MOATOTOBKU K TECTUPOBAHMIO U T.1.;

7) MOATOTOBKHU K MPAKTUUYECKUM 3aHATHUSIM YCTHBIX JOKJIA0B (COOOIIECHHU);

8) moarotroBku pedeparoB MO 3aJaHUIO MTPENOIaBaTEIs;

9) BBINOIHEHUS KYpPCOBBIX pa0OT, MPEAYCMOTPEHHBIX YU€OHBIM IIAHOM;

10) BeiienieHHs1 HauboJee CIOKHBIX U MPOOJIEMHBIX BOIIPOCOB IO U3y4aeMOl TeMe,
MOJIyYEHHE Pa3bICHEHUN UM PEKOMEHAIMI M0 JJAHHBIM BOIMPOCaM C IMpErojaBaTe/isiMi Ha
KOHCYJbTAIUSX.

11) nmpoBeneHUsT CaMOKOHTPOJISI IIYTEM OTBETOB Ha BOMPOCHI TEKYLIETO KOHTPOJS
3HAHUMW, PEIICHUs MPEACTABICHHBIX B JAaHHOW IMPOTrpaMMeE 3aJad, TECTOB, HAIUCAHUS
pedepaToB 1Mo OTAEIBHBIM BOIIPOCAM U3y4aeMOU TEMBI.

Texyuuii KOHTPOJb OCYIIECTBISIETCS B (OpME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIAJI0B.

B cnydae mpomyckoB 3aHATHH, HAIMYWS WHIWBHIYAIbHOTO Tpaduka OOydCHHS |
JUISL 3aKPEIUICHUS] MPAKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBbITh BbIJaHBI THUIIOBbBIC
WHJVBUAYyaJlbHbIC 3a/laHusl, KOTOPbI€ JOJDKHBI OBbITb CHAQHBl B  YCTaHOBJICHHBIN
npernogaBaresieM CpPOK.

13. OcoGeHHOCTH peajM3alMu AUCHUIVIMHBI JJIS HHBAJWIOB W JIMI[ C
OrpaHNYEeHHbIMHM BO3MOKHOCTSIMH 310POBbS

OOyueHue 1Mo JaHHOW JUCUUIUIMHE  MHBAIWJAOB W JHUI[ C OTPaHUYEHHBIMU
BO3MOXHOCTAMHU 370poBbs (manee OB3) ocymiecTBisieTcss mnpenojaBaTeieM € Y4ETOM
OCOOCHHOCTEH NCUXO(PU3UUYECKOTO Ppa3BUTHs, WHIUBUAYAIbHBIX BO3MOXKHOCTEH WU
COCTOSIHUSI 3/10POBbsI TAKUX OO0YyYarOIINXCsl.

JlJ1g CTYIEHTOB ¢ HapyUIeHUsIMH ONOpHO-ABUTareabHol ¢yHkiuu u ¢ OB3 no ciyxy
OpelyCMaTpUBAaeTCsl  CONPOBOXKJIECHHE  JIEKIMH WM MPAKTUYECKUX  3aHATUN
MYJABTUMEIUWHBIMU CPEJICTBAMH, PA3JaTOYHBIM MaTEPUATIOM.

[ns crynentoB ¢ OB3 1o 3peHuI0 npeaycMaTrpuBacTCsl MPUMEHEHNE TEXHUYECKUAX
CPEIICTB YCWJIEHHS OCTarOYHOIO 3pEHUs, a TaKXke MPeJyCMOTPEHa BO3MOXKHOCTb
pa3pabOTKK ayauoMaTepHalioB.

[lo paHHOM [uCUUIIMHE OOy4YeHHWE WHBAIMIOB M JUI C OTPaHUYCHHBIMU
BO3MOXHOCTSMH 370POBbSI MOMKET OCYLIECTBIATHCS KaK B ayJUTOPUM, TaK M C
UCIOJIb30BaHUEM AIIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTeNbHOM Cpensl,
00pa30BaTeIbHOIO NOPTAJIa U SJIEKTPOHHOM MOYTHI.
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JINCT AOIIOJIHEHUM Y UBMEHEHHWH
paboueli MporpaMMbl THUCITUILTHHBI

Paboyas mporpamma IUCHUIUIMHBI paCCMOTpPEHA, 00CYKIeHa U 0A00peHa I UCTIOTHEHUS
B 202 -202  yueOHOM rojy Ha 3acenaHuu kadeapnl, MpoTokon No OT K«
202 T

Bnecennl JOITOJIHCHUS U U3MCHCHUA

PaGouas nmporpamma JUCITUTUTMHBI PAaCCMOTPEHA, 00CYKIeHa U 0I0OpeHa ISl UCTIOTHEHUS
B 202 -202  yyeOGHOM TOmy Ha 3acemaHuu Kadeapbl, MPOTOKOI Ne 0T«
202 r

Bnecensl JOITOJIHCHUS U U3MCHCHUA

PaGouas nporpamma JUCIUIUIMHBI pACCMOTPEHa, 00CYXIeHa U 0100peHa JJIsl UCTIOTHEHUS

B 202 -202  yyeObHOM romy Ha 3acefdaHuu Kadeapbl, MpOTOKosI Ne 0T«
202 T

Brecensr JOITIOJIHCHUA 1 U3MCHCHUA

PaGouas I[mporpaMma IUCHUILIMHBI paCCMOTPCHA, O6CY}K,Z[€H8. 141 0/106peHa JJIA UCITOJIHCHUA

B 202 -202  ydeOHOM roay Ha 3acemaHud Kadeapbl, MpoTokon No 0T ««
202 r©

Bnecensbl JOITOJIHCHUA 1 U3MCHCHU A
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