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Pabouas nporpamma JIUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @epnepanbHBIl  TOCYApCTBEHHBI  00pa30BaTENbHBIA  CTAHAAPT  BBHICIIETO
oOpa3zoBanus - OakajliaBpuarT 110 HampasieHuio moarotoBku 27.03.04 — YmpaBnenue B
TEXHUYECKUX CHUCTEMaX, YTBEPXKACHHBIA IMpUKa30oM MuUHUCTEPCTBA HAyKW M BBICIIErO
obpazoBanust Poccuiickoii ®@enepanuun Ne 871 or 31 wmrwona 2020 roja,
3apeructpupoBanHblii B Muntocte 26 asrycra 2020 roma, per. Homep 59489 (nmanee —
dI'0OC BO).

- y4eOHbIM IUIAaHOM (OYHOW, 3a04HOW (GopM OOydYeHHUs]) IO HaNpPaBICHUIO
noarotoBku 27.03.04 «YnpasneHue B TEXHUUECKUX CUCTEMAX).

ABtop Tory3oB Cepreit ANEKCaHIPOBUY, CTAPIIMK NIpenojaBareib Kadeapbl
NudopmanmoHHble TEXHOJOTMU U CUCTEMbI YIIPABICHUS

(vkazamo QHO, yuenyro cmenens, yyenoe 36anue il O0IHCHOCHYb)

[Iporpamma onobpena Ha 3aceganuu kadenpsl MHPOpMalMOHHBIE TEXHOJIOTHU U
cucteMbl yrpasieHus (mpotokos Ne 8 ot 12.04.2025 r.).



1. IlepeyeHbr MJIAHMPYEMBIX Pe3yJabTATOB OOY4YeHUS] 1O JUCUHUILINHE,
COOTHECEHHBIX ¢ IJIAHUPYEMBIMM Ppe3yJbTaTaMHU OCBOEHHSI 00pa3oBaTeJbHOI
nporpammbl (Llesin ocBOeHMs AU CHMIIJINHBI)

1.1. IenssMu OCBOEHHSI NUCHUIUIMHBI «BbIUKMCIUTENbHBIE MAIlMHBI, CUCTEMBI U
CeTW»  SIBISIIOTCS: M3YYEHHUE TMPUHLUIOB TMOCTPOEHUS U  (PYHKIHMOHUPOBAHUS
BBIYUCIIUTENBHBIX MAlIWH, B TOM YHUCJE apXUTEKTYpP BBIUUCIUTEIbHBIX MAIIWH, OOIIUX
NPUHIIMIIOB OPTraHU3allUi BBIYUCIUTEIBHBIX CHUCTEM U CETeH, a Takke 00 UCTOpPUHM HX
ABOJIIOLIMU, BHYTPEHHEM YCTpPOICTBE M MporpaMMHOM oOecriedyeHuu. CTYJIEHT AOJKEeH
MOJIYyYUTh 3HAHUS O HOMEHKJIAType M KOMIUIEKCUPOBAHUM OCHOBHBIX MOJyJEH
BBIYUCIUTENBHBIX cucTeM (nanee — BC), ux apxurektype u apupMeTUKO-JIOTHYECKUX
OCHOBAaX TNPOEKTHPOBaHUA U (QyHKUMOHUpoBaHMs. Jla€Tcs 0030p COBpEMEHHBIX
IPOLIECCOPOB, BHYTPEHHEW W BHEIIHEW MaMsTH, YCTPOWCTB BBOJA/BBIBOJIA U XPaHEHUS
uH(pOopMaINK, a TaKkKe padoTa MEKMAITMHHBIX UHTEP(HENHCOB.

3agayamMu OCBOEHHUSI AUCUUILIMHBI « BBIYMCIUTENbHBIE MAIIMHBI, CHCTEMBI U CETH»
SIBJISTFOTCSL:

- W3ydennwe CTPyKTypbl W TpHHIUNOB (GyHKIMOHUpOoBaHus OBM (3Hanus o
0a30BbIX KOMITOHEHTaX BBIYHCIWUTEIBHBIX MAIIMH — MPOIeccopax, MaMsATH, CHCTeMax
BBOJIa-BbIBOJIa M KOHTPOJUIEPAX YCTPOMCTB. DTO MOMOIaeT IOHUMATh BHYTPEHHIOIO
APXUTEKTYPY KOMIIBIOTEPOB M MEXAHW3Mbl B3aUMOJICHCTBUS MEXIY amnlaparypod u
IPOrpaMMHBIM 00ECTICUEHHEM.

- IlonuManue apXUTEKTYypbl COBPEMEHHBIX BBIYMCIUTEIBHBIX MAIllMH, U3yYEHUE
apxuTekTyp paznuuHbix TUNoB ARM, RISC-V, Bkito4asi opraHu3aiuio CUCTEMbI KOMaH]I,
PETUCTPOB U CIIOCOOOB a/ipecalru.

- OcBoeHue uHTephEHCOB U MNPOTOKOJIOB TMEpeaaud JaHHBIX M TMOHUMAaHHE
0COOEHHOCTEHN paboThl COOTBETCTBYIOIIMX MTPOTOKOJIOB 0OOMeHa HH(OpMAaIUEH.

- ®opMUpOBaHKE HABBIKOB IMATHOCTUKHU U YCTPAHEHUS HEUCITPABHOCTEM.

- Pa3Burue mpakTHYECKMX HABBIKOB HACTPOWKHM H  KOHPUTYPUPOBAHUS
000pyTOBaHUS.

- O3HaKkOMJIEHHE C MEPCHEKTHUBHBIMU TEXHOJOTHSIMU W TEHICHLMSIMU Pa3BUTHS
OTPACIIH.

1.2. Obnactu npodeccCuoHaIbHON AEATENbHOCTH U(MIH) cPepbl MPOPecCHOHATBHON
JESITeIbHOCTH, B KOTOPBIX BBIMYCKHUKH, OCBOMBIIKE MPOrPaMMy, MOTYT OCYIIECTBISTh
npoQeCcCHOHATBHYIO AESITEIbHOCTD:

40 Cxeosuvie 6udbl NpoOGeccUOHANbHOU O0esAMeNIbHOCMU 8 NPOMbIULIEHHOCU (8
cghepax:  obecneuenuss  GvINYCKA  (NOCMABKU)  NPOOYKYUU,  COOMBEMCMEYIoulel
MmpeboBaAHUAM HOPMAMUBHBIX OOKYMEHMO8 U MEeXHUYECKUX VCI08ULL, MEeMPON0SULeCcKO20
obecneuenusi paspabomu, NPoOU3B0OCMSEAd, UCNBIMAHULL U IKCHIYAMAYUU NpPOOVKYUU,
uccnedosanusl, paspabomKu u IKCHIYAMAyuU Cpeocms U CUCmem asmoMamusayuu u
VAPAGNeHUs PA3IUYHO20 HA3HAYEHUS, NOBbIUEHUS IPHEeKMUSHOCU NPOU3BOOCMEA
NPOOYKYUU C  ONMUMAIbHLIMU — MEXHUKO-DKOHOMUYECKUMY — NOKA3AMenaMu  nymem
NpUMeHeHUs CPeOCmE asmoMamu3ayuy U MexaHu3ayuu,).



1.3. K OCHOBHBIM 3agadyaM HM3YUYCHHA OUCHHUILUIMHBI OTHOCHUTCA IIOATIOTOBKA

00yJarommuXxcs

K

BBIITOJIHCHHUIO TPYIJOBBIX

1poheCCUOHAIIEHBIMU CTaHAAPTAMH:

byHKIIH

B COOTBCTCTBUH

C

Konun
HAaUMEHOBaHUE
podecCHOHANIbH
Oro cTaHjgapra

O00011IeHHBIC TPYAOBBIE (PYHKIIHH

TpynoBbie PyHKIIUU

YPOBEHb

HanuMCHOBaHHUEC KBaJ'II/I(I)I/IKaIII/II/I

HaMMCHOBAHHC

YPOBEHb

KOZ (TToIypOBEHB)

KO
a

KBaJTU(UKAIH

40.057 Crnemuanuct
MOaBTOMAaTU3UPOBAH
H BIM CUCTCMaM
yIpaBIeHUS
MaHII/IHOCTpOI/ITe.]'II)H
bIM TIPEITPUATHEM

BBon B
JIIEUCTBHE
ACVII

[InanupoBanue
MIPEBAPUTEIND
5 HBIX
HUCIILITAaHUN U
OIIBITHOM
JKCIUTyaTaluu
ACVII

B/02.

5 TexHu4ecko
e
00CITy>KUBaH
ne ACVYII

B/03.

C Pa3pabotka

6 Omnpenenenue

C/01. 6

ACVYII

aBTOMAaTH3aLUH
HPOLIECCOB
yIpaBIICHUS B
OpTaHM3aIN

LemecoobpazHocT

ACYII

Pa3paboTtka

oOecrieueHus
6 ACYII

MH(OPMAITIOHHOTO

C/02.6 6

PaspaboTka
3a/laHul Ha
MPOCKTUPOBAHUE
OPHUTHHAIBHBIX
KOMIIOHEHTOB
ACVYII

C/03.6 6

KonTposns BBoza B
IEUCTBUE U

6 JKCIUTyaTaluu

ACVII

C/04.6 6

1.4. KomnereHuuu oOy4aromierocs,

dbopmupyembie B

pe3yibTaTe OCBOEHUS

JUCHUATIITNHEBI
HanmenoBanmue Kox n nHaumeHnoBanue Kox n HaumeHnoBanue Ilepeyennb
KATeropumn KOMIIeTeH il HHAUKATOpPA IUIAHUPYEMBbIX
(rpynmsbi) JOCTHIKEHUS pe3yabTaToB 00y4eHHs
KOMIIeTeHI il KOMIIETeHIIH U
O 11 K - 7 HA ypOBHE 3HAHUU:
OIIK-7.1. PaGotaer ¢ P
COBPEMEHHOE COCTOSTHUE U
COBPCMCHHBIMHU




Cnocoben CUCTEMAMHU ap MpoOJIeMBbl pa3BUTHUS

MPOU3BOAUTH OIIK-7.2. 3HaeT ¥ | BEIUMCIHUTEIBHBIX

HE00XO0IUMbIe IIPUMEHSET TPUHLUIBI | KOMIUIEKCOB;

pacueTbl  OTAENbHBIX | NPOEKTUPOBAHUS COBPEMEHHYIO

Hcnonp3oBanue OJIOKOB M YCTPOWCTB | OTHENBHBIX OJIOKOB M | ammaparHyo miarhopmy
npoQecCHOoHaIbH CUCTEM KOHTpOJIs, | YCTPOMCTB CHCTEM | IEPCOHAIBHBIX
BIX HaBBIKOB Ha aBTOMAaTHU3ALMH U | KOHTpOIS, KOMIIBIOTEPOB;
OCHOBE yIpaBiIeHus, aBTOMaTH3alUU U | Ha ypoGHe YMeHUl:
COBPEMEHHBIX BBIOMpAThH yIOpaBJICHUs; MPOBOJUT | paboOTaTh C MaKeTaMu
TEXHOJIOT Ui CTaHJApTHBIC CPEJICTBA | OLEHOYHBbIE  PACYEThl | IPUKIAJHBIX IPOrPaMM B
aBTOMATHKH, XapaKTEPUCTHUK COBPEMEHHBIX

M3MEPUTENBHOM u BBIUUCIIUTENIbHBIX

BBIYUCIIUTEIIBHON U3MEPUTEIIBHOU U | KOMILIEKCaXx;

TEeXHUKH IOpU | BBIYUCIUTEIBHON pabotaTh ¢ QyHKIHUIMU U

IIPOCKTUPOBAHUU TEXHUKH a3pikamMu OC HU3KOTO U

cucremapromatuzanuu | OIIK-7.3. [IpoekTtupyer | BHICOKOTO YPOBHS;

Y yIIPaBJICHUS OTJIEJIbHbIE CHCTEMBI | paboTaTh ¢
aBTOMAaTHU3alUU u | nepudepuitHbIMU
yIpaBIeHUsS YCTpOiCTBaMM Ha BCEX

YPOBHSIX;
HA YPOBHEe HABbIKOS.
3HaHUSAMHU OCOOEHHOCTEMN
(YHKIIMOHUPOBAHUS U
IIPOrPaMMHOTO
yIpaBJIeHUs
JIOTIOTHUTEIbHBIX
MOJyJIEN
BBIYHCIIATEIIBHOMN
CUCTEMBI
OIIK-9. OIIK-9.1. 3naer Wu | Ha ypoeHe 3HAHUIL:
IIPUMEHSET OCHOBHBIE | COBPEMEHHOE COCTOSIHUE U
IToCTaHOBKA U CrnocoOeH BBIMONHATH | METOABI M CPEACTBA | MPOOJIEMBI PA3BUTHSA
TIpOBEJICHIE IIPOBEEHUS BBIYUCIIUTEIIbHBIX
SKCTIEPHMEHTA AKCHEPUMEHTBI 0 | AKCIEePUMEHTAJIbHBIX KOMILIEKCOB;

3aJJaHHBIM METOJUKaM | MCCIEIOBAHUN COBPEMEHHYIO

)51 o0OpabaThIBaTh OIIK-9.2.  BeolOupaer | anmapaTHylo matdopmy

pe3yJIbTaThI C | cmocoObl M CpeacTBa | MEPCOHAIBHBIX

MIPUMEHEHUEM M3MEPEHUI U IPOBOJUT | KOMIBIOTEPOB;

COBPEMEHHBIX JKCIIEPUMEHTAJIbHBIE HA YPOBHEe YMEeHUIL:

MH(GOPMaLMOHHBIX HCCIEA0BaHUS paboTaTh ¢ makeraMu

TEXHOJIOT U 1 O7K-9 3. Henomsayer NPUKJIAJHBIX IPOTPaMM B

TEXHUUYECKUXCPEJCTB OCHOBHDIC —— COBPEMEHHBIX

o6paboTKn 4 | BPTIMCIUTENLHBIX

IIPEICTaBICHUS KOMIICKCAX,

R —— pabotath ¢ QyHKIHMIMU U

SKCTIEPHMEHTATHHBIX sa3pikaMu OC HU3KOTO U

AHHBIX BBICOKOI'O YPOBHS;
paboTath ¢
nepupepuitHpIMU
YCTPOWCTBAMH Ha BCEX
YPOBHSIX;

HA YPOBHE HABLIKOB.




3HAHUSIMU OCOOEHHOCTEH
(GYyHKIIMOHUPOBAHUS u
MPOrPaMMHOTO
yIpaBiICHUS
JIOITOJTHUTEIbHBIX
MOJyJiei
BBIUHMCIIMTEILHOM
CHCTEMBI

2. Mecto mucuuimiiuebl B cTpykrype OITOIT
HNucuumnmuna b1.JI(M).b.26 «BpruucnutenbHble MAalllMHBI, CHUCTEMBI M CETH»

peanusyetrcsi B pamkax oOsi3arenbHoi uactu bioka 1

porpamMmsbl OakajiaBpuara.

«Jluctunauuel - (MOIYJIS)»

JduciumirHa npenogaercss o0ydaroluMcesl 1Mo O4HOM ¢gopMe 00yueHuss — B 4-M
ceMecTpe, 1o 3a04Hoi (popme — B 8-M cemecTpe.

JucuuruiiHa «BerauciurenbHble MalllUHbI, CUCTEMbI M CETW» SIBISIETCA (PUHATBHBIM
stanioM popmupoBanus komnereHimii [1K-3 B nporiecce oceoenus OITOII.

HuciuuiiHa «BeluuciauTenbHble MalIuHBI, CUCTEMbl U CETH» OCHOBBIBAETCS Ha

3HaHUAX, YMEHHUSAX M HaBBIKAX,
KOMITbIOTEpPHAS
MPOLIECCOB ANEKTPOIHEPTETHKHU.

rpaguka TP MOPOEKTUPOBAHUH,

MPUOOPETCHHBIX TP  HM3YYCHUU JAUCIUILINH:
KOMITBIOTEPHOE

MOICIIMPOBAHUC

dopMoil TTPOMEKYTOUHOM aTTecTali 3HAHWKA O00y4aeMbIX IO OYHOH (dopme
oOy4eHHs SBIACTCS JK3aMEeH B 4-M ceMecTpe, Mo 3a04Hod (opme sKk3amMeH B 8-M

cemecTpe.

3. O0beM TUCHUILIHHBI
ouHas (hopMa OOyUCHMS:

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

Obwast TPy10EMKOCTE AMCHHILIHHDI 6 3.e. -180 ak.uyac 180 ak.uac
Konmaxmuasn paboma - Ayoumopuuvie 3aHamus 73 73
Jlexyuu 36 36
Jlabopamopuvie 3ansmust 18 18
Cemunapnl, npakmudeckue 3ausimus 18 18
Koucynemauus 1 1
Camocmosmenvnas paboma 69 69
KypcoBas padora (KypcoBOM IPOEKT) 2 2
Buj npomexyTouHoii aTTecTANK DK3aMeH-36 4acoB DK3aMeH-36 4acoB

3a09Has (hopmMa OOyUCHMS:

Bun yueOHo# padoThl 110 JUCHMILIHHE Bcero B 3.e. 1 yacax Cemectp 8
B yacax
Obwias TPy10EMKOCTE AHCUHILIHHDI 6 3.e. -180 ak.uyac 180 ak.uac
Konmaxmmuasn paboma - Ayoumopuuvie 3anamus 19 19
Jlexyuu 6 6
Jlabopamopnuvle 3ansmus 6 6




Cemunapwl, npaxmudeckue 3aHsmus 6 6
Koncynemauus 1 1
Camocmosmenvhas paboma 150 150
KypcoBas padora (KypcoBOii IPOEKT) 2 2

Buj npome:kyTo4HOl aTTecTaNH DK3aMeH-9 yacoB Dk3ameH- 9 yacos

4. Copep:xxaHue IMCHUIUVIMHBI, CTPYKTYPHMPOBAHHOe MO TeMaMm (pa3aesiam)
AUCUMILTHHBI ¢ YKa3aHUeM UX 00beMOB (B aKa/JleMUYeCKHX 4acax) U BUJA0B Y4eOHbIX
3aHATHH

4.1. YuyeOHO-TeMaTHYECKUH IIJIaH

Ounas ¢hopma 00ydICHHS

TpynoemkocTh B yacax

KonTaktHas padora — Koz
HanmenoBanue TeM (pa3esion) AynutopHas pabora caMoCTO | WHAMKATOpa

AUCHUIIJIHHBI 6 CeMUHapBI 1 STeJIbHAA JIOCTHKEHUI

JIa0OpaTOpH

JICKLIUHA PaTop IPAKTUYCCKHUEC pa60Ta KOMIIETCHIIMH
BIC 3aHATHUS

3aHATHS

Tema 1. OcHOBHEIEC TOHATHS U OIIK-7.1
OnpeaeIICHUs OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 2. CoBpeMeHHbIE OIIK-7.1
IIPOLECCOPHBIE APXUTEKTYPBI OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 3. Apxurexrypa OIIK-7.1
BBIYUCJIMTEIBHBIX MAIIIMH U OIIK-7.2
BBIYHCIUTENLHBIX CHCTEM OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

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

Tewma 5. ba3zosrle 3neMenTs DBM OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-9.1
OIIK-9.2
OIIK-9.3

Tema 6. SI3pIKH onMcaHus OIIK-7.1
armaparypsl OIIK-7.2
OIIK-7.3
OIIK-9.1




OIIK-9.2
OIIK-9.3

Tema 7. 3anomMuHaroMe yCTPOHUCTBA

10

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

Tewma 8. Opranu3zauus LuH

10

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

Tema 9. CucreMsl BBOJ1a/BBIBOIA

10

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

PacuerHO-Tpaduueckue paboTHI,
KypCOBBIC pabOTHI (IIPOSKTHI)

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

Koncynpranumn

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

Kontpouib (3x3amen)

36

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

UToro

73

69




3aouHas hopma oOydeHHUs

HaunmenoBanue TeM (pa3esoB)
AUCIHIIMHBI

TpyroeMkocTh B 4acax

KonTakTHas padora —
AyuTopHas pabota

JICKIINA

nmabopaTopH
BI€ 3aHSTHS

CeMUHApHI 1
MIPAaKTHYECKHE
3aHATHSA

CaMoCTO
ATCIIbHAs
pabora

Kon
WHJIUKATOpa
JTOCTHKEHUH

KOMIIETECHITUH

Tema 1. OcHOBHBIE TOHATHA U
onpeIeecHUs

10

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

Tema 2. CoBpeMeHHbIE
MIPOLIECCOPHBIE APXUTEKTYPHI

10

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

Tema 3. ApxuTekTtypa
BBIYUCIIMTENIbHBIX MAIlIUH U
BBIYUCITUTENILHBIX CHCTEM

10

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

Tema 4. MukpokonTpouiepsl AVR

24

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

Tema 5. bazoBrle dnemenTsl DOBM

10

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

Tema 6. SI3pIkH onmycaHus
anmnapaTypbl

10

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

Tewma 7. 3anmomMuHaroIe yCTPONHCTBA

14

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

Tewma 8. Opranu3zanus uH

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

Pacuetno-rpaduueckne paboTHI, OIIK-7.3
KypCOBBIE pabOTHI (TIPOEKTHI) 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. CucteMbl BBOIA/BBIBOIA 1 2 4 15

Koncynpranun 1 -

Kontpoib (7x3amen) - 9

UTOoro 19 150

4.2. Conep:kanue JUCUUIINHbBI

Tema 1. OcHOBHBIE IOHATHS M ONPeAeIeHUsA

[ToHsiTHSI BBIYMCIUTENbHAS MAalllMHA M BBIUMCIUTENbHAS CHCTEMa. YPOBHM JAETaaU3alluu
BBIUHCIUTENbHBIX MAIIUH. DTanbl Pa3BUTHsI BBIUMCIUTEIbHON TeXHUKU. KOHIIEMIINS MalTuHbI
C XpaHMMOW B mamsTH nporpammoin. Kpurepuu 3QPeKTUBHOCTH BBHIYMCIUTENBHBIX MAIIHH.
DakTopbl, ONPEAEISIIONINE Pa3BUTUE APXUTEKTYPhI BBIYUCIUTEIIBHBIX CHCTEM

Tema 2. CoBpeMeHHBbIE IPOLECCOPHBIE APXUTEKTYPbI

IIpoueccopnas apXUTEKTypa. ApxuTeKTypa CISC. ApXuTeKTypa RISC.
Cynepckansipaocts. VLIW-IIponeccopsl.

Tema 3. ApXUTeKTYpa BHIYHCIUTEIbHBIX MAIIIUH U BHIYUCIUTEIBHBIX CHCTEM

[IpuncToHCcKass W rapBapjickas apXuUTeKTypbl. [loHSTHE ceMaHTHYEeCKOro pasphIBa.
KoHuenuust MHOTOYpOBHEBOW palOOThl BRIUMCIUTENBbHBIX cucTeM. He ¢don HelimanoBckas
apxutekTypa. CTekoBas apXUTEKTypa, KaHOHMYEcKass cTekoBas MaimuHa. Knaccudukanus
NapajuIeIbHBIX BBIYMCIUTEIbHBIX CUCTEM.

Tema 4. MukpokonTposiiepst AVR

Kparkas uctopus mukpokontposuiepoB AVR. CucteMa komaHJ MUKPOKOHTposuiepoB AVR.
CewmeiictBa u Bepcun MHUKpOKOHTpoiuiepoB AVR. YUto Ttakoe ApaynHo? Cpena pa3paboTku
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Arduino. AnmaparHas vacth Tuiatgopmbl Arduino. Bepcum mmatdopmsr Arduino. [lnaTsi
pacmmpenust Arduino. XapakTepuCTHKN MaKeTHBIX TuiaT Arduino.

Tema 5. BazoBbie 31eMeHTHI DJBM

Jlornueckue snmemMeHThl. Tpurrepsl.

Tema 6. SI3bIKH onUCaHUA annapaTypbl

3aueM HyxkHbl HDL? MHTerpanbHas cxeMa crienuaibHOro HazHaueHus. [Iporpammupyemas
II0JIb30BaTeNeM BeHTUIbHAs Marpuna. OcHoBHble koHIenuuu HDL. ITpoucxoxneHne sA3bIK0B
VHDL wu SystemVerilog. Cumynsimus u Cunre3. butoBeie omneparopsl. Omnepatopsl
COKpaLIEHUS.

Tema 7. 3anoMuHawue yCTpoiicTBa

TpeOoBaHusg K mamsaTH KommbloTepa. Mepapxus 3allOMUHAIONIMX YCTPOMCTB. Peructpsr
npoueccopa. OcHoBHasi namsath (SRAM u DRAM). Kem-namsare. IlocrosiHHas mamsiTh.
Bremnsg namats. HakonuTens Ha AKECTKMX MAarHUTHBIX JUCKax. HakonuTenb Ha ONTUYECKHUX
nUcKax. TBepAOTeNbHBIN HAKONIUTEINb. Dien-naMsTh.

Tema 8. Oprannzanus mMH

DBOJIOLHS CUCTEM coeMHEeHM. [lapaMeTpel, XapakTepu3yromuye MuHy. TUIbI IUH: [TUHBI
«TIPOLIECCOP-NIaMSThy, IIMHBI BBOAA/BBIBOJA, CUCTEMHbIE MINHBL. Mepapxus mmH. ApOuTpax
munH. Cxembl apouTpaxa. [Iporokon munel. CTaHAapTA3ALMS IHH.

Tema 9. Cucrembl BBOAa/BBIBOJA

MecTo cucTeMBbl BBOJA/BBIBOJIA B APXUTEKTYPE BBIYMCIUTENIBHOM MAallUHBL. AJIpECHOE
MPOCTPAHCTBO CHUCTEMbI BBOAa/BbIBoAa. llepudepuiinbie yctpoiicTBa. DYHKUMU MOIYJIS
BBOJIa/BbIBOAA. CTPYKTYypa MOJyJisl BBOAA/BbIBOIa. MeTOIbI yIIpaBieHUs BBOJIOM/BBIBOJIOM.

5. YueOHO-MeTOAMYECKOE 00ecTieueHre CAMOCTOATEIbHOH Pad0ThI CTYACHTOB

CamocrosiTenbHas paboTa MPOBOJUTCS C LIETBI0: CUCTEMATHU3AIlMU U 3aKPETUICHUS
MOJIYYCHHBIX TEOPETUYECKUX 3HAHUW U TPAKTUYECKUX YMEHHH 0O0ydaromuxcs;
yrayONeHuss U paclIupeHus TEOPETUUECKUX 3HAHHUM CTYJIEHTOB; (OPMHUPOBAHUS YMEHHM
UCIIOJIb30BaTh HOPMATHUBHYIO, TMPABOBYIO, CIPABOYHYIO JOKYMEHTAIMIO, y4EeOHYIO U
CHEIUATBHYIO JUTEPATYPY; Pa3BUTHSA TO3HABATEIBHBIX CIIOCOOHOCTEH M aKTUBHOCTHU
oOydJaronuxcsi: TBOPYECKOM HWHULMATHBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH,
OpPraHM30BAHHOCTH; (POPMHpPOBAHME CAMOCTOSTEIBHOCTH MBIIIJICHHUS, CIOCOOHOCTEH K
CaMOpPa3BUTHIO,  COBEPILICHCTBOBAHUID W CAMOOpPraHU3aluy; dbopmupoBaHus
npo(decCHOHaTbHBIX KOMIIETEHIINH; pa3BUTHIO UCCIEA0BATEIbCKUX YMEHUN CTYACHTOB.

@opMbl ¥ BHJIBI CaMOCTOATENBHON pPabOThl CTYJEHTOB: YTEHUE OCHOBHOW H
JOTIOJTHUTENBHOW  JIUTEpPATyphl — CaMOCTOSITEIbHOE H3yY€HHWE Marepuana 1o
PEKOMEHIyeMbIM JINTEPATYpPHbIM HCTOYHHKAM; paboTa ¢ OMOJIMOTEYHBIM KaTajorom,
CaMOCTOATENbHBIN  1MoAOOpP HEoOXOoAMMOW  JUTepaTyphl; paboTa €O  CJIOBapem,
CIIPAaBOYHUKOM; MTOMCK HEOOX0oauMoi nHpopmaiuu B cet MIHTEepHET; KOHCIIEKTUPOBAaHUE
UCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTABJICHHE AHHOTAIMN K MPOYUTAHHBIM
JUTEPATypHbIM HCTOYHUKAM; COCTABJIEHUE PELEH3WM W OT3bIBOB HA MPOYUTAHHBIN
MaTepHall; COCTaBlieHHE 0030pa MyOJIuKamuii MO TeMe; COCTaBjieHWe Oubmuorpaduu
(Oubnmorpaduyeckoil KapTOTEKH); TOJATOTOBKAa K pa3au4HbIM GopMaM TEKylleld u
NpPOMEXKYTOUHOM arrectaiuu (K TECTUPOBAHUIO, KypCOBOM paboTe, H3K3aMEHy);
CaMOCTOSITEJIbHOE BBIMOJIHEHUE MPAKTUYECKUX 3aJaHUM PENPOJYyKTUBHOIO THIA (OTBETHI
Ha BOIPOCHI, 3a]]a4H, TECTHI).
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TexHonoruss OpraHu3ald CamMOCTOSATEIBLHON pabOThl 00YyYarOUIUXCS BKIIOYAECT
UCIIOJIb30BaHUE  WH(MOPMAIIMOHHBIX W MaTEePHAIBHO-TEXHHYECKHUX  PECypcoB
00pa30BaTEILHOIO YUPSKIACHUS: OMOJMOTEKY C YHTaJbHBIM 3ajJI0M, KOMITBIOTCPHBIC
KJIacChl C BO3MOXHOCThIO paboTel B HMHTepHeT; ayauropuu (Kjaccel) s
KOHCYJIbTAallMOHHOW JIEATEIbHOCTH.

[lepen BbIMOTHEHUMEM OOYYAOIIMMUCS BHEAYAUTOPHOM CAMOCTOSTENBHOU padOTHI
npenojaBareyib MPOBOJUT KOHCYJbTUPOBAHWE TIO BBHIMOJHEHUIO 3aJlaHusl, KOTOPBIN
BKJIFOYAET 11eJb 3aJjaHusl, €ro COJIePKaHUsI, CPOKH BBITIOJIHEHUS, OPUEHTUPOBOUHBIN 00BEM
paboThl, OCHOBHBIE TpeOOBaHMsI K pe3yJibTaramM paboThl, KpUTEpUU OlEHKH. Bo Bpems
BBITIOJTHEHUS OOy4YarOlMMKCS BHEAyJAUTOPHOM CaMOCTOATEIbHOW paboThl W Mpu
HEOOXOMMOCTH TPENo/iaBaTesib MOXKET NPOBOAUTh WHAMBUAYAIbHbIE W TPYNIOBBIC
KOHCYJIbTAIINH.

KoHTponb camocTosiTensHOM paboThl CTYAEHTOB NpPENyCMaTPUBAET: COOTHECEHUE
coJiepKaHUsl KOHTPOJIS C LENsIMU OOy4YeHHs; OOBEKTUBHOCTHh KOHTPOJIS;, BaJIUJAHOCTH
KOHTpPOJISI  (COOTBETCTBUE TMPEIBABISIEMBIX 3aJaHUM TOMY, YTO MPEANOJIAraeTcs
pOBepuUTh); AU epeHITnani0 KOHTPOIHHO-U3MEPUTEILHBIX MaTEPHUATIOB.

@DopMBI KOHTPOJISI CAMOCTOSITETFHOM pabOThI: IPOCMOTP M MPOBEPKA BHITIOTHCHHUS
CaMOCTOATEIbHON paboThI IIPENOIaBaATENEM; OpraHu3alus CaMOITPOBEPKH,
B3aMMOIIPOBEPKH  BBIMOJHEHHOTO 3aJlaHusi B TPyIIe;, OOCYXJCHUE pe3ybTaTOB
BBITIOJTHEHHON pa0OThl HA 3aHATHM; MPOBEJICHHE MHUCHbMEHHOIO OIMpOca; IPOBEIACHUE
YCTHOTO OINpOCa; OpraHu3alusi M MpPOBEIECHUE WHAMBUIYAIBHOTO COOECcel0BaHus;
OopraHu3alus 1 MpoBeAeHne co0eceJ0BaHus C TPYMIIION.

IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOCHHE
AMCHHUIIAHBI, GOPMBbI BHEAYIUTOPHO CAMOCTOSITEJIbHOI PadoThI

HaumenoBanmue IlepeyeHb BOIPOCOB, OTBOAMMBIX HA DopMbI BHEAYAUTOPHOM
TeM (pa3aesioB) CaMOCTOSITEJIbHOE OCBOCHUE CaMOCTOSITEJIbHOM
AUCHMILINHBI padoTbI
Tema 1. OcHOBHBIE 1. Tlonstus  BbUMCIWTENbHAs  MammHa  u | Pabota ¢  KOHCHEKTOM
MOHATHUSA U BBIYMCIIMTENIbHAS CUCTEMA. JIEKIIHH, y4eOHOI,
onpeaeneHus 2. IToxonenuss DBM. METOIUYECKON u
3. Kpurepun 5>(QGheKTUBHOCTH BBIUUCIUTEIBHBIX | AOMOIHUTEIBHON
MAIIIHH. JITEpaTypoil.
4. dakTopsl, onpeaestonue pa3zsutue | [logroroBka k aHanuszy
APXUTEKTYPhI BEIYUCTUTEIHHBIX CUCTEM KOHKPETHOW CHUTYalNH.
5. TexHonoruu, mpUMEHseMbl € mpu TpousBojacTBe | KypcoBas padora.
MHKPOIPOLIECCOPOB. OK3aMeH.
Tewma 2. 1. Yto mpeacTaBisatoT cob0ii MHOTOIIPOLIECCOpHAs PaGora ¢ KoOHCHIEKTOM
CoBpeMeHHbIE aApPXUTEKTYpa U MYJbTUIIPOIIECCOPHOCTH? JIEKUUH, y4eOHOH,
MIPOLECCOPHBIE [Iepeuncinre OCHOBHBIE IPUHLUIIBI IOCTPOEHUS METOANYECKOU u
APXUTEKTYPBI MHOTOSIIEPHBIX MPOLIECCOPOB. JIOMTOJTHUTEIIbHOM
2. Kakue TeXHOJIOIMHY UCTIONb3YIOTCS IS JIATEPaTypoil.
MOBBIIIECHHS TPOU3BOIUTEIIBHOCTH IIPOLIECCOpA U [ToaroroBka k aHanmuszy
yMeHbIIIeHus dHepronoTpednennus? OObsICHUTE CyTh | KOHKPETHOM CUTYaIIHH.
METOJ0B CYIEPCKAIIPHOCTH U KOHBEHEPU3ALIUH. KypcoBas pabora.
3. [Touemy cOBpe€MEHHbIE IPOLIECCOPBI UCMIONB3YIOT | DK3aMeH.
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pa3nuYHbIe YPOBHU Keml-nmaMsatu? Onuimure padboTy
L1-, L2- u L3-xeme#.

4. Yem otnmyarotcst apxurektypsl RISC u CISC?
Ha3zoBute n3BecTHbIE peanu3auu o0enx
apXHUTEKTYP.

5. PacckaxuTe 0 XapaKTepUCTHKAaX COBPEMEHHBIX
rpaduueckux mnpoueccopoB (GPU): mouemy GPU
3HAYUTEIHLHO (P (HEeKTUBHEE OOBIYHBIX IIEHTPATBHBIX
IIPOIIECCOPOB B HEKOTOPBIX THIIAX BHIYUCICHUN?

Tema 3. ApxuTekTypa|
BBIYUCIIUTCIIBHBIX
MaIIvH U
BBIYUCIIUTCIIBHBIX
CUCTEM

1. Kakue kiro4eBble 3JE€MEHTHl BXOJSAT B COCTaB
Kkjaccudeckor (oH-HeiiMaHOBCKOW apXUTEKTYpbI?
JlaiiTe MOSICHEHHS IO KaXKJIOMY DJIEMEHTY.

2. UYrto o3HauYaeT TEPMUH  «TapBapIcCKas
APXUTEKTYPa» U B UYEM 3aAKIFIOYAIOTCA €€ OTIMYHS OT
¢don-HelimanoBckoit moaenu?

3. O0Go3HaubTe MPUHIUIHAIBHBIE PA3TUIUSI MEXKIY
CUMMETPUYHBIMU MHOTOIIPOIIECCOPHBIMU
cuctemamu (SMP) u acummerpuunabiMu (AMP).

4. TlpuBemure KiIacCU(PUKAIMIO KOMITBIOTEPHBIX
ceTeil coriacHo MacmTaly OXBaTa TEPPUTOPUU U
HazHauennto (PAN, LAN, MAN, WAN). Kparko
OXapakTepU3ynuTe Kaxaylo KaTeropuio.

5. Packpoiite  CyIIHOCTH  TEpMHHA
BeruMcieHus»  («grid computing»). B
o0nacTax 4Yamie BCEro MPUMEHSETCS
TEXHOJIOTHS?

«Tpui-
KaKux
TaHHAas

PaGoTta ¢ KOHCHEKTOM
JEKLHUH, y4eOHO1,
METOINYECKON u
JIOTIOJTHUTEIILHOM
JIUTEpaTypoil.
[ToaroroBka k aHanusy
KOHKPETHOM CUTYaIIHH.
Kypcosas pabora.
JK3aMeH.

Tewma 4.
MHUKPOKOHTPOJIEPHI
AVR

1. Yro Takoe mukpokonTposiep AVR u kem Obuia
pa3paboTaHa 3Ta cepusi MUKPOKOHTPOJLIEPOB?

2. Kakoii Habop MHCTPYKIHi (apXUTEKTypa Habopa
KOMAaHJI) UCIIOJIb3YETCSI B MUKPOKOHTpPOJIIEpax
AVR? Yem oH xapakTepusyercs?

3. IlepeuncinnTe OCHOBHBIE CEMECTBA
MUKpOKOHTpoJuiepoB AVR u Ha3oBuTe
MpECTaBUTENEH KaXKI0T0 CEMENCTRA.

PaGora ¢ KOHCIEKTOM
JIEKIIHH, y4eOHOH,
METOUYECKOU u
JOIOJTHUTEIbHOMN
JIUTEPATypOil.
[ToaroroBka k aHanu3zy
KOHKPETHOU CUTYyal1H.
Kypconas pabora.

4. Kakue BHEIIHNE IPEPBIBAHUS [TOIEP/KUBAET OK3aMeH.
MuKpokoHTposuiep ATmega328P u kakoBa
nporierypa ux oopadboTku?
5. OnuuuTe BCTPOCHHBIE MOYJIN
TaiiMepoB/CUeTYNKOB MUKpOKOHTpoiiepa AVR. Jlns
4Yero OHU MPUMEHSIOTCS U KaKhe PeKUMbI pabOThI
TOJICPYKUBAIOTCS?
Tema 5. bazoBbie 1. Yto Ha3pIBaeTCS MHUKPOMPOIECCOPOM M KakoBo | Pabora ¢ KOHCHEKTOM
s1eMeHTH DBM €ro OCHOBHOE IpeHa3HaueHue B coctae JBM? JICKITHM, y4eOHOIH,
2. Kakue cymecTByrOT BH/Ibl TAMSTH B KOMIIBIOTEPE | METOANYECKOM u
U B YEM COCTOAT UX OCHOBHBIC Pa3Iuyus? JIOTIOJTHUTEIBHOMN
3. Jlns gero mpemaHa3HadeHBI IOPTHI BBOJIA/BBIBOJIA U | IUTEPATYPOH.

KaKUMH XapaKTepUCTUKaMU OHH 00J1a1at0T?

4. Yto noHMMaeTcs MOJ LIMHHOW OpraHu3aiuen
KOMITBIOTEpA U KaKO€ 3HAYCHHE MMEET CHCTeMa IIUH
B 001I€e# cTpyKType DBM?

5. Kak ycrpoensl 6a3oBast JIOTUKa U apU(PMETHUKO-
sJorudeckoe yerpoiictBo (AJIY) B iudpoBeIX cxeMax

[ToaroroBka k aHanusy
KOHKPETHOW CUTYaIIHH.
Kypcosast pabora.
DK3aMeH.
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1 KaKuC Ooncpanyy BBIITOJTHAIOT JaHHBIC DJIEMEHTHI?

Tema 6. SI3p1KHN
OMUCAHUS
armapaTypbl

1. Yro Takoe S3BIKM ONHUCAHHS almaparypbl
(Hardware Description Languages, HDL) u ans yero
OHU HYXHBI?

2. Kakme pnBa Haubosee TNOMYJSAPHBIX —S3bIKA
OTMMCAHUS anmapaTypbl UCIOJNIb3YIOTCA ceroHsa? Uro
OO0IIIero U B YeM pa3HUIIA MEXK]Ty STUMU S3bIKaMU?

3. B ueMm cocTOUT OT/IMYUE MOBEJECHUYECKOTO YPOBHS
OIMHCAaHUs aNnapaTypbl OT CTPYKTYPHOTO YPOBHs?

4. [IlpuBemure mpUMEp MPOCTOro MUGPPOBOTO
aleMeHTa (HanpuMmep, Tpurrep D-tuna) Ha oJHOM U3
SI3BIKOB OTIMCAHUS alllapaTypshl.

5. UeM OTIIMYAOTCS CHUMBOJIBHBIE CHUMYJIALIMU OT
BpeMeHHBIX (timed simulation) mnpu mnpoBepke
MOJieTiell, HaNMCAHHBIX Ha S3BIKAX OIUCAHUS
anmaparypsi?

PaGora ¢ KoHCHIEKTOM
JEKLUH, y4eOHO,
METOINYECKON u
JIOTIOJTHUTEIIbHOM
JIUTEpaTypoil.
[ToaroroBka k aHanusy
KOHKPETHOW CUTYaIINH.
Kypcogas pabora.
DK3aMeH.

Tema 7.
3amnoMuHaromnme
YCTpOHCTBA

1. Yro Takoe omneparuBHas namsath (O3Y) u kakue
CYILIECTBYIOT €€ pa3HOBHIHOCTH?

2. Yem ommyarorcs ¢uenr-nakornutenu (Flash
memory) OT MarHUTHBIX kEcTkuX auckoB (HDD)?

3. Onumure YCTPOWCTBO M TNPHHLIUI PAOOTHI
HHEPro3aBUCUMBIX U SHEPrOHE3aBUCUMBIX BHJIOB
HaMSITH.

4. Kakue MeToabl OpraHM3allMyd U 3aIMTHl JTAHHBIX
ucnonb3ytorcs B RAID-maccuBax M KakoBbI UX
npeumyiiecTna’?

3. Hasosure OCHOBHBIE XapaKTEPUCTUKH
3allOMUHAIONIETO  YCTPOMCTBA W NPHUBEIUTE
OPUMEpPBI,  WIUIIOCTPUPYIOIIKUE  BIUSHHE  ATHUX
XapaKTepUCTHUK Ha BBIOOpP KOHKPETHOTO THIIA
MaMSITH.

Pabora ¢ KOHCHEKTOM
JIEKLIMH, y4eOHOH,
METOIMYISCKOM Hu
IOIOJTHUTEILHOMN
JIUTEpPaTypoil.
[ToaroroBka K aHanu3y
KOHKPETHOMU CUTYyalUu.
Kypcogas pabora.
DK3aMeH.

Tema 8.
Opranu3anys IuH

1. UYro Takoe KOMIbIOTEpHAsi IIMHA U KaKue
OCHOBHBIC  ()YHKIIMM  OHA  BBIIOJIHAECT B
BBIYMCIUTEIbHON MaluHe?

2. Kakue ObIBAIOT BUIBI IIMH IO CIIOCO0Y Mepeaayu
JaHHBIX M KakuM o00pa3oM OHHM BIHAIOT Ha
IIPOU3BOIUTENBHOCT DBM?

3. llepeunciuTe OCHOBHbIE CTaHIAPTHl IIMH U
MIPOTOKOJIBI CBSI3M, MCIOJIb3yeMbl€ B COBPEMEHHOM
TEXHHKE, U PACKPONTE UX HA3HAUCHHUS.

4. Kak opraHu3oBaH JOCTYIl K yCTPONCTBaM uepes
muHy?  OXapakTepu3yuTe MEXaHU3M MPSIMOTO
noctyna kK namsitu (DMA).

5. B 4dem 3akiroyaercs MPUHLMI Pa3/IeICHUs] ITUHBI
[0 BpE€MEHHU (TaliM-IIApUHI) M KaK 3TOT METOJ
yaydmiaeT — OOIIyr0  MPOIMYCKHYK CIOCOOHOCTh
CUCTEMBI?

PaGora ¢ KoHCHIEKTOM
JEKLUH, y4eOHO1,
METOINYECKON u
JIOTIOJTHUTEIbHOU
JIUTEepaTypoil.
[ToaroroBka k aHanusy
KOHKPETHON CUTYalluu.
Kypcosas pabora.
DK3aMeH.

Tema 9. CucreMsl
BBOJIa/BBIBOJA

1. Kakue ycTpoicTBa OTHOCSTCA K YCTpOHCTBam
BBOJIa, a Kakhue — K YCTpoOicTBaM BbIBOjAA?
[IpuBeanTe KOHKPETHBIE MPUMEPHI KaXA0r0 BUA.

2. B ueM 3akiioyaeTrcss  pasUuME  MEXAY
CUHXPOHHBIM M aCHHXPOHHBIM BBOJOM/BBIBOJIOM?

PaGota ¢ KOHCHEKTOM
JEKLUH, y4eOHO1,
METOINYECKON u
JOTIOTHUTEIIFHOM
JINTEPATyPOH.
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Kakoii u3 pe>xuMoB IPENOUTUTENIBHEE U TOYeEMY ?

3. Uro Ttakoe Oydepmszanus AaHHBIX M KaK OHa
BIIUSIET Ha 3 PEKTUBHOCTD ornepanuit
BBOJIa/BBIBOIA?

4. Ha3oBuTe OCHOBHBIC MHTEp(EHCHBIE CTaHIApTH,
IpPUMEHSEMbIE A MOJKIIYEHUs nepuepuitHbIX
YCTPOUCTB K cOBpeMeHHbIM DBM.

5. Kak opranmzoBana pabora ¢ TOpTaMu
BBO,Z[a/BLIBOI[a B COBPCMCHHBIX
MHKPOKOHTpOJIepax? Kakue KOMaH/Ibl

HCIOJIB3YIOTCA IAJId UTCHUA W 3allMCU JAHHBIX YCPEC3
MOPTHI?

[ToaroroBka k aHanusy
KOHKPETHOW CUTYaIIHH.
Kypcosas
DK3aMeH.

Ikajaa oneHNBaHUA

[IIkama oneHmnBanus

Kpurepun onieHuBaHus

pabora.

«OTn4HO» OOyuaromuiics r1yOOKO M COAEP)KATEIbHO PACKPBIBAET TEMY
CaMOCTOATENbHON paboThl, HE JOMYCTUB OIMOOK. OTBET HOCUT
Pa3BEPHYTHIN M MCUEPIIBIBAIOIIMN XapaKTep

«Xopouo» OOyuaromuiics B LEJIOM pPacCKpbhIBAET TEMY CaMOCTOSTEIbHON

pa6OTLI, OAHAKO OTBCT XOT:A Obl Ha OJIMH K3 HHUX HC HOCHUT
Pa3BCPHYTOI'0 M HCUCPIILIBAIOIICTI'O XapaKTCpa

«Y IOBIETBOPUTEIBLHO»

OOyuaromuiics B II€JIOM PAaCKPHIBAET TEMY CaMOCTOSTEIHHOM
paboTBl W JIOMYyCKaeT psJ HETOYHOCTeH, (parmMeHTapHO
PACKpBIBAET COJAEPKAHUE TEOPETHUYECKUX BOMPOCOB WIIM HUX
PaCKpBIBAET COJIEPIKATENBHO, HO JIONYCKas 3HAYUTEIIbHBIE
HETOYHOCTH.

<<HCyI[OBJI€TBOpI/IT€JIBHO))

OOGyuaronuiics HE TeMOu

CaMOCTOSITeIIbHON pabOoThI

BJIAJIEET BbIOpaHHOM

6. Ounenounbie Marepuajbl ((POHI OLEHOYHBIX CPEACTB) sl NPOBEJEHMS

TEKYHIECT0 KOHTPOJIA YCIEBACMOCTH,

NMPOMEKYTOUYHOM AaTTeCTAllMH MO0 HTOram

OCBOCHHUA NUCHUIIJINHBI

6.1. ITacnopt

(oH1a OLIEHOYHBIX CPEACTB

Ne | KoHnTponupyemsle Kon n WNunukarop noctmxkenns | HanmmenoBanue
pazaensl (TeMbI) HauMEHOBaHUE KOMIIETEHITUN OLIEHOYHOTI'O
TACIATUINHEI KOMIIETEHIHN CpeJcTBa

1. | OcuoBuble mousitusg u | OIIK-7.  Coocoben Omnpoc, TOKIIa,

OIIK-7.1. PaGoraer c Poc, JoKIIal
OTIpeICTICHUS IIPOU3BOJIUTH TECT,
COBPEMEHHBIMHU
HEOOXOIUMEIE BBIIIOJIHEHHE
e CHUCTEMAMHU aB 5
YeThl OTHEBHBIX 71a00pPaTOPHBIX
P ACTIbE OIK-7.2. 3uaer paTop
OJIOKOB U yCTPOICTB paboT, KypcoBas
MPUMEHSET TMPUHIIUIIBI
CUCTEM  KOHTpOJIS, pabora,
MIPOCKTUPOBAHHUS
aBTOMATH3AIUU i JK3aMeH
OTHEIBHBIX OJIOKOB |
YIpaBIICHUS, o
YCTPOUCTB CHCTEM
BbIOMpATh
KOHTPOJIA,
CTaHJIaPTHBIC
aBTOMAaTH3alllnH1
CpencTBa )
YIPaBJICHUS; TTPOBOINT
aBTOMATHKH,
OIICHOYHBLIC  PACUEThI
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W3MEpPUTENIBHON ¥ | XapaKTepHUCTUK
BBIYUCIIUTEIILHOMN
TEXHUKHU pH | HU3MEPUTEITHHON "
MIPOEKTUPOBAHUH BBIUHCIUTEIHHOM
CUCTEM TEXHUKHU
aBTOMAaTHU3aIUU u | OIIK-7.3. IIpoektupyer
yIpaBIeHUS OT/ICTbHBIE CUCTEMBI
aBTOMAaTHU3AINH U
yIpaBICHUS
OIIK-9.
Criocoben OIIK-9.1. 3naer wu
BBITIOJIHATh IPUMEHSET OCHOBHbBIE
IKCIIE METOJIbI M  CpEelICTBa
PUMEHTHI 1o | NpOBEACHUS
3aJlaHHBIM IKCIIEPUMEHTAIBHBIX
METOJIUKaM U | HUCCIEeIOBaHUM
o0pabartbIBaTh OIIK-9.2.  Bribupaer
Pe3yJIbTATHI Cc | cmocoObl W cpeacTBa
MIPUMEHEHHEM U3MEPEHUI U TPOBOJUT
COBPEMEHHBIX IKCIIEPUMECHTAIILHBIC
UH(OPMAIIMOHHBIX WCCIICIOBAHHUS
TEXHOJIOT U1 u | OIIK-9.3.  Hcnoms3yer
TEXHUYECKUX OCHOBHBIE MIPUEMBI
CpEeICTB o0paboTku U
MpeICTaBICHUS
MTOJTy9IeHHBIX
AKCIIEPUMEHTATBHBIX
JTAHHBIX
CoBpeMeHHbIE OIIK-7. Cmnocoben Ormpoc, n1oka,
P OIIK-7.1. PabGortaer ¢ poc, A A
MIPOLIECCOPHBIE MIPOU3BOJIUTH TECT,
COBPEMEHHBIMHU
APXUTEKTYPBI HEO0OXOTUMBIE BBITIOJTHEHUE
CUCTEeMaMHU ag <
acyeTbl OTJAEIbHBIX 1a00paTOPHBIX
P JCTIBT OIIK-7.2. 3naer wu patop
OJIOKOB U yCTPOMCTB pabot, KypcoBas
NPUMEHSET MPUHIUIIBI
CUCTEM  KOHTpOJIS, pabora,
MPOSKTUPOBAHHUS
aBTOMATHU3AMH | JK3aMeH
OTHENBHBIX OJIOKOB |
YIpaBIICHUS, o
YCTPOUCTB CUCTEM
BBIOMpATh
KOHTPOJIA,
CTaHJIapPTHHIC
ABTOMATHU3AINH u
CpencTBa .
yIOpaBlIeHUs; MPOBOAUT
ABTOMATHKH,
. OIICHOYHBIE  PacyeThl
U3MEpPUTENBHON U
. XapaKTePUCTHK
BBIYHCITUTEIILHOM
TEXHUKHU npu .
U3MEPUTENbHOI u
MIPOSKTHPOBAHHUH .
BBIUHCIUTEITLHOM
CUCTEM
TEXHUKHU
aBTOMATH3AMK |
1 OIIK-7.3. Ilpoextupyet
yIpaBIeHUS
OTJIeIbHbIE CUCTEMBI
aBTOMATHU3AINH u
TIpaBJICHUS
OITK-9. yip
Criocoben
OIIK-9.1. 3naer wu
BBITIOJTHSATH
MIPUMEHSIET  OCHOBHBIC
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JKCTIE METOABl U  CpEeACTBa
PUMEHTBI 1o | TPOBEACHUS
3aJJaHHBIM IKCIEPUMEHTATBHBIX
METOIMKAM U | WCCIeNOBaHUN
o0OpabaTbIBaTh OIIK-9.2.  Bribupaer
pe3yIbTaThI C | cmocoObl W cpeacTBa
MIPUMEHCHHUEM U3MEPEHUI U MPOBOIAUT
COBPEMEHHBIX IKCIIEPUMEHTAIbHBIC
UH(POPMAIIMOHHBIX HCCIICI0BAHMUSI
TEXHOJIOTHI u | OIIK-9.3. Ucnonp3yer
TEXHUYECKUX OCHOBHBIC MIPUEMBI
CpenCTB 00paboTKu u
MIPEICTABICHHUS
MOJTyYSHHBIX
AKCIEPUMECHTATBHBIX
JAHHBIX
ApxutekTypa OIIK-7. Cmocoben Omnpoc, nokia,
P yP OIIK-7.1. PaGotaer c poc, 4 A
BBIUNCIIATEIEHBIX MIPOU3BOIUTH TECT,
COBPEMEHHBIMHU
MaIluH HEOOXOIUMBIC BBITIOJIHEHHUE
cucTeMaMu ag -
BBIUMCIIATEIEHBIX acueThl OT/EIBHBIX 71a00paTOPHBIX
P JCTIBT OIIK-7.2. 3naer wu patop
CUCTEM OJIOKOB U yCTPOMCTB pabot, KypcoBas
NPUMEHSICT TPHHIUTIIBI
CHUCTEM  KOHTPOJIS, pabora,
POCKTHPOBAHUS
aBTOMAaTH3allMd | 9K3aMeH
OTICNBHBIX OJIOKOB U
YIpaBJICHUS, o
YCTPOMCTB CHCTEM
BBIOMpATh
KOHTPOJIS,
CTaHJapTHbHIE
aBTOMATH3alMH u
cpeacTsa .
yIpaBJICHUS; TPOBOJIUT
ABTOMATHKH,
. OLICHOYHBIC  PAaCYEThI
WU3MEPUTEIBHOW U
. XapaKTEPUCTHK
BBIYUCIINTEIILHOU
TEXHUKHU npu .
U3MEPUTEITBHOM u
MPOEKTUPOBAHUU .
BBIYUCIIUTEIILHON
cucTeM
TEXHUKHU
aBTOMAaTH3allud |
H OIIK-7.3. IlpoexTtupyet
yIpaBJICHUS
OTJEIbHBIC CUCTEMBI
aBTOMATH3aIHU u
TIPABIICHHSI
OITK-9. yip
Criocoben
OIIK-9.1. 3naer wu
BBIMOJIHATH
NPUMEHSIET OCHOBHBIC
JKCIIe
METOABl M  CpeICTBa
PHUMEHTBI o
NPOBEICHUS
3aJJaHHBIM
IKCIEPUMEHTATBHBIX
METOMKAM u .
1 aBATLIBATE YCCIIeJOBAaHHI
0
p OIIK-9.2.  BsiGupaer
pe3yIbTaThI c
CrocoObl H  CpelcTBa
MPUMEHCHHEM .
U3MEPEHUI U MPOBOANT
COBPEMEHHBIX
IKCICPUMCHTAIbHBIC
UH(POPMAIIMOHHBIX
N UCCIICTOBAHHS
TEXHOJIOTUI u
OIIK-9.3.  Hcnonb3yet
TEXHUYECKUX
OCHOBHBIC MIPUEMBI
CpeAcTB
00paboTKH u
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MIpeICTaBICHUS
MOJTyYSHHBIX
AKCICPUMEHTATBHBIX
JAHHBIX
Muxkpoxkontpouieper | OIIK-7.  Cmocoben OIK-7.1. PaGoraer c Ormpoc, noknazg
AVR [IPOU3BOIUTH COBpeM-eH.HLIMI/I TECT,
HEO0OXO0TUMBIC CHCTEMAMI o BPIIONHEHHE
PacyeThl OTACNBHBIX | (yrppr 75 g o 71a00paTOPHBIX
OJIOKOB M yCTPOMCTB HpI/IMeI-iSI.eT HpHHLHIIbI pabot, KypcoBast
CHUCTEM  KOHTPOJIS, IPOCKTHPOBAHHS pabora,
aBTOMATH3AIMA | JK3aMeH
OTIENBHBIX OJIOKOB U
TIPABIICHHSI o
yrip ’ YCTPOUCTB CHUCTEM
BBIOMpATh
KOHTPOJIS,
CTaHJapTHHIE
sap aBTOMATH3AIIH "
cpeacTsa
pel yIpaBJICHUS; TPOBOJUT
ABTOMATHKH
S OLICHOYHBIE  PaCYEThI
WU3MEPUTEIBHOW U
. XapaKTEPUCTHK
BBIYUCIIUTEIILHON
TEXHUKU npu .
P U3MEPUTEITEHOM "
TPOCKTHPOBAHIH BBIYMCIIATEIIBHON
CUCTEM
TEXHUKU
aBTOMAaTH3allUd |
1 OIIK-7.3. IIpoexTtupyet
TIPABJICHHUSI
yrip OTJEIbHBIC CUCTEMBI
aBTOMATH3AINH u
TIPABIICHHSI
OITK-9. i
Criocoben
OIIK-9.1. 3uaer wu
BBITIOJTHATh
NPUMEHSIET OCHOBHBIC
JKCIIE
METOABl M  CpEeICTBa
PUMEHTBI o A —
3aJJaHHBIM
A IKCIEPUMEHTATBHBIX
METOMKAM u o
5 g UCCJICIOBAHHIA
o0OpabaTbIBaTh
p OIIK-9.2.  BuiGupaer
€3yJIbTATHI C
pesy crocoObl M CpejCcTBa
MPUMEHCHUEM .
p U3MEPEHUI U MPOBOIUT
COBPEMEHHBIX
p IKCIIEPUMEHTAILHBIC
UH(POPMAIMOHHBIX
. UCCIICTOBAHHSI
TEXHOJIOTHIt u
OIIK-9.3.  Hcnonb3yet
TEXHUYECKUX
OCHOBHBIC MIPUEMBI
CpenacTB
pel 00paboTku u
MIPEICTaBIICHHS
MOJTYYCHHBIX
AKCIIEPUMEHTATBHBIX
JIAHHBIX
bazoBrle yeMeHTEl OIIK-7. Coocoben OTK-7.1. PaGortacr c Onpoc, noknan
5BM POH3BOIUTH COBpeM'GI;HBIMI/I TECT,
HEOO0XOIUMBIC CHCTOMAMIL ap BPITOTHEHHE
PacueThl OTACNBHBIX | (e 75 g o 1a60paTOPHBIX
OJIOKOB M yCTPOMCTB HpI/IMeH-H.CT e pabot, KypcoBas
CHCTEM  KOHTPOJI, IPOSKTHPOBAHHS paborta,
aBTOMAaTH3allMd U IK3aMeH
OTJICIbHBIX OJIOKOB U
yIpaBJICHUs,
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BBIOMpATh YCTpPOMCTB CUCTEM
CTaHJapTHHIE KOHTPOJIS,
cpeacTsa AaBTOMATHU3AINH "
ABTOMATHKH, yIpaBJICHUS; TPOBOIUT
W3MEpPUTENIILHONH ¥ | OILIGHOYHBIE  pPAcCYeThl
BBIYUCIIUTEIILHON XapaKTEPUCTHK
TEXHUKHU npu
MIPOEKTUPOBAHUU U3MEPUTEITEHOM "
CUCTEM BBIUMCIUTEILHOM
aBTOMATH3allMd W | TEXHUKHU
YIIPaBJICHUS OIIK-7.3. Ilpoektupyer
OTJEIbHBIC CUCTEMBI
aBTOMATHU3AINH u
OIIK-9. YIIpaBJICHUS
Crniocoben
BBINOJIHATH OIIK-9.1. 3naer wu
JKCIIE NPUMEHSET OCHOBHBIC
PUMEHTBI Mo | MeToisl MW  CpeICcTBa
3aJlaHHBIM IPOBEJICHUS
METOTUKAM M | DKCIIEPUMEHTAIBHBIX
o0pabaTsIBaTh UCCIIEe0BaHUI
pe3yJIbTaThl c| OIIK-9.2. BriObupaer
MIPUMEHEHHEM CrocoObl H  CpelcTBa
COBPEMEHHBIX W3MEpPEHUHN U TIPOBOIMT
MH(OPMALIMOHHBIX IKCIIEPUMEHTAILHBIC
TEXHOJIOTHt W | WCCIIeIOBaHUS
TEXHUYECKUX OIIK-9.3. Hcnonb3yer
CpeacTB OCHOBHBIC MIPUEMBI
o0paboTku u
MIPEICTaBICHUS
MOJTy4E€HHBIX
AKCIIEPUMEHTAITLHBIX
JIAHHBIX
SA3b1kn onucanus | OIIK-7. Cnocoben Omnpoc, nokna,
OIIK-7.1. PaGoraer c poc, 1 &
anmaparypbl MIPOU3BOIUTH TECT,
COBPEMECHHBIMHU
HEOOXO0IUMBIC BBITIOJTHCHUE
CUCTEeMaMHU ag s
acdeThl OTACTbHBIX 1a60paTOPHBIX
P AICIBE OIK-7.2. 3maet u patob
OJIOKOB U yCTPOWCTB paboT, KypcoBas
NPUMEHSET TMPUHITUIIBI
CUCTEM  KOHTpOJIS, pabora,
IPOCKTHPOBAHUS
ABTOMATH3AIMH | IK3aMeH
OTJICbHBIX OJIOKOB U
yTpaBIeHHUS, .
YCTPOHCTB CHCTEM
BBIOMpATH
KOHTPOJIA,
CTaHJIapTHHIE
aBTOMATH3AIUN "
cpeacrtsa .
yOpaBIeHUsS; MPOBOIUT
aBTOMATHKH,
. OLICHOYHBIE  paCUeTHI
U3MEPUTEIIBHOH |
. XapaKTePUCTHK
BBIYHCITUTENEHOM
TEXHUKHU npu .
U3MEPUTEILHOMN u
MIPOEKTUPOBAHHUH .
BBIYUCITUTEITLHON
CUCTEM
TEXHUKHU
aBTOMATH3AllMK |
1 OIIK-7.3. IpoexTupyer
YIPaBIICHUS
OTJICTbHBIE CHUCTEMBI
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aBToOMaTu3aluun n

yIpaBlIeHUS
OIIK-9.
Cnocoben OIIK-9.1. 3nHaer wu
BBITIONTHSATh NPUMEHSET OCHOBHBIC
JKCIIe METOJbl U  CpelIcTBa
PUMEHTHI 1o | TPOBEACHUS
3aJlaHHBIM 9KCIIEPUMEHTAIBHBIX
METOAUKAM U | UCCIEOOBaHMI
oOpabaThIBaTh OIIK-9.2.  BsiOupaer
PE3YNIbTATHI c | cmocoObl © cpeacTBa
MIPUMEHEHUEM U3MEPEHUI U TPOBOJIUT
COBPEMEHHBIX IKCIIEPUMEHTAILHBIC
MH(OPMaLIMOHHBIX UCCJIEIOBAHUS
TEXHOJIOTUI u | OIIK-9.3. Hcnonb3yer
TEXHUYECKUX OCHOBHBIE MIpUEMBI
CPEICTB 00paboTKH U
MIPEJICTABICHUS
MOJTy4E€HHBIX
IKCITEPUMEHTATBLHBIX
JTAaHHBIX
OIIK-7. Cmnocoben Omnpoc, noxna,
OIIK-7.1. Pabotaer c poc, 4 A
MIPOU3BOIUTH TECT,
COBPEMEHHBIMHU
HE0OX0IMMBbIE BBITIOJTHEHHE
CUCTEeMaMH a &
acdeThl OTACTbHBIX 1a60paTOPHBIX
P AT OIK-7.2.  3mact u patob
0JIOKOB U yCTPOMCTB pabort, KypcoBas
NPUMEHSECT TMPUHITUIIBI
CUCTEM  KOHTpOJI, paborta,
MPOEKTUPOBAHUS
aBTOMaTHU3allMU | 9K3aMeH
OTJICIbHBIX OJIOKOB U
yIpaBIeHHUS, .
YCTpPOMCTB CUCTEM
BBIOMPATH
KOHTPOJIA,
CTaHJIapPTHHIE
aBTOMAaTHU3aINH u
cpeacTBa .
YIpaBIECHUS; MPOBOIUT
ABTOMATHKH,
. OLICHOYHBIE  PacyeThl
U3MEPUTEIIBHOH |
. XapaKTePUCTHK
BBIYHCITUTENLHOM
TOXHHKH fpu U3MEPUTEIILHON u
3aHOMfIHaI°mHe [POEKTUPOBAHUU .
yCTpOHCTBa cHCTeM BBIUHCIUTEIHHON
TEXHUKHU
aBTOMATH3AllMK U
f OIIK-7.3. IpoekTupyer
YIIPaBIICHUS
OTJICTbHBIE CUCTEMBI
aBTOMAaTHU3AINH U
TIpaBJICHUS
OIIK-9. yip
Crnocoben
OIIK-9.1. 3naer wu
BBITIONTHSATh
IPUMEHSET OCHOBHbBIE
IKCITe
METOJBI M  CpEICTBa
PUMEHTHI 1o
POBECHUS
3aJIaHHBIM
IKCIIEPUMEHTAILHBIX
METOIMKaM u .
Snab UCCJIETOBaHUM
o0pabaTeIBaTh
p OIIK-9.2.  Bribupaer
PE3yNIbTATHI C
CcrocoObl W CpejCcTBa
MIPUMCHCHHEM

H3MEPEHUM 1 MPOBOJUT
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COBPEMEHHBIX IKCIIEPUMEHTAIILHBIC
MH(OPMAITMOHHBIX HCCIIENOBAHUS
TEXHOJIOTHI u | OIIK-9.3. Ucnonp3yer
TEXHUYECKHUX OCHOBHEIE TIPUEMBI
CPEICTB 00paboTKu U
MIPEJICTABICHUS
MOJTyYE€HHBIX
IKCIIEPUMEHTAIBHBIX
JIAHHBIX
OIIK-7. Cnocoben Ompoc, T0KIIa,
OIIK-7.1. Paboraer c poc, A A
MIPOU3BOIUTH TECT,
COBPEMEHHBIMH
HEOOXOIMMBIE BBIIIOJTHEHNE
cHCTEMaMU aB 5
acueThl OTHEIBHBIX 71a00paTOPHBIX
P FISTIE OIK-7.2. 3uaer wu patop
0JIOKOB U yCTPOMCTB pabort, KypcoBas
NPUMEHSICT TPUHITUITBI
CHCTEM  KOHTPOJI, paborta,
POEKTUPOBAHHMS
aBTOMAaTH3aAIUN " SK3aMEH
OTIEJNBHBIX OJIOKOB H
yTpaBIeHUS, .
YCTPOMCTB CHCTEM
BBIOMPATH
KOHTPOJIA,
CTaH/IapPTHHIE
aBTOMAaTH3alUN 51
CpeacTBa ]
yIpaBIEHUS; TPOBOIUT
ABTOMATHKH,
. OIICHOYHBIC  PacyeThl
W3MEPUTEIIBHOH |
. XapaKTePUCTHK
BBIYUCIUTEIHHOM
TEXHUKHA pH N
U3MEPUTEILHOMN 51
MIPOEKTUPOBAHUH .
BBIUMCIIUTEIBHOMN
CHCTEM
TEXHUKHU
aBTOMATH3AIUN 51
1 OIIK-7.3. Ilpoektupyet
YIIPaBIICHUS
OTHEIbHEIE CHCTEMBI
OpraHu3ays mHH aBTOMAaTHU3aIUA 51
MIPaBJICHUS
OIIK-9. yip
Crocoben
OIIK-9.1. 3naer wu
BBIIIOJIHATH
IPUMEHSET OCHOBHBIC
JKCIIE
METOJbI W  CPEJICTBa
PUMEHTHI o
IPOBEICHUS
3aJaHHBIM
AKCIIEPUMEHTAITLHBIX
METOIUKAM " .
nab HCCIIENOBAHUI
00pabaTeIBaThH
p OIIK-9.2.  Bribupaer
PE3YNIbTATHI c
CrocoObl HW  CpejCcTBa
MIPUMECHEHHEM .
U3MEPEHUI U TPOBOJIUT
COBPEMEHHBIX
IKCIIEPUMEHTAIIbHBIC
MH(OPMaLIMOHHBIX
. HCCIIEOBAHUS
TEXHOJIOTHH "
OIIK-9.3. Ucnonp3yer
TEXHUYECKHUX
OCHOBHEIE MIPUEMBI
CpeNICTB
00paboTKHn "
MIpeICTaBICHUS
MTOJTy9IEeHHBIX
AKCIIEPUMEHTATLHBIX
JTAHHBIX
OIIK-7. Coocoben Ompoc, T0KIa
CucreMsl OIIK-7.1. PabGoraer c poc, 1 A
ITPOU3BOJIUTH TECT,
BBOIa/BBIBOJA COBPEMEHHBIMU
HEOOXOIUMEIE BBIIIOJIHEHNE
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pacdeTbl OTAETBHBIX | CHUCTEMaMH aB 1abopaTopHBIX
omokoB u ycrpoiicts | OIIK-7.2. 3naer wu | pabort, KypcoBas
CUCTEeM  KOHTpPOJS, | MPUMEHSET NPHUHLUILI | paboTa,
aBTOMATHU3allUM W | TPOECKTHUPOBAHUS 9K3aMeH
yIpaBIeHMUS, OTJICbHBIX OJIOKOB U
BBIOUpATH YCTpPOMCTB CUCTEM
CTaHJIapPTHHIE KOHTPOJIA,
cpeacTBa aBTOMAaTHU3ALUU u
ABTOMATHKH, yIpaBIeHUS; TPOBOIUT
U3MEpPUTENIbHONM M | OLIEHOYHBIE  pPacdeThbl
BBIYHCITUTENLHOM XapaKTePUCTHK
TEXHUKHU npu
MIPOSKTUPOBAHHUH U3MEpUTEIBbHON u
CUCTEM BBIUHCIUTEIHHON
aBTOMATHU3AIMK ¥ | TEXHUKHU
YIIpaBJICHUS OIIK-7.3. Ilpoektupyet
OTJICTbHBIE CHUCTEMBI
ABTOMATH3AINH u
OIIK-9. yHIpaBICHUS
Crnocoben
BBINOJIHATH OIIK-9.1. 3naer wu
IKCITE MPUMEHSIET OCHOBHBIC
PUMEHTHI Mo | MeToAapl W  CpeacTBa
3aJIaHHBIM MIPOBEICHUS
METOIMKAM U | DKCIEPHUMEHTaIbHBIX
oOpabaThIBaTh HCCTe0BaHUI
pe3yJIbTaThl c| OIIK-9.2. Bribupaer
MIpUMEHEHUEM CrocoObl W CpejCcTBa
COBPEMEHHBIX U3MEPEHHUI U TPOBOJIUT
WH(OPMAITMOHHBIX IKCIIEPUMECHTAIILHBIC
TEXHOJIOTHiA U | HUCCIeIOBaHUS
TEXHUYECKUX OIIK-9.3. Vcnonb3yer
CPEICTB OCHOBHBIE MTPUEMBI
00paboTKu 1
MIpeICTaBICHUS
MTOJTyIeHHBIX
AKCIIEPUMEHTAIBHBIX
JTAHHBIX

Jranbl popMupoBaHus KoMmmeTeHuuid B mpouecce ocBoeHus OIIOII npsmo
CBA3aHBI C MECTOM JHUCIMIUIMH B oOpa3oBaTenbHOM mporpamme. Kaxawiii sram
dbopMHUpOBaHUS KOMITETEHIINU, XapaKTEPU3YETCs ONMPECICHHBIMUA 3HAHUSIMH, YMEHUSIMU
Y HaBBIKAMU M (MJIM) OMBITOM TIPO(ECCHOHATBLHOUN EeATeTbHOCTH, KOTOPhIE OIICHUBAIOTCS
B IMPOLECCE TEKYIIEro KOHTPOJA YCIEBAEMOCTH, MPOMEXYTOUYHOM aTTECTAllUM IO
JTUCHUIUIUHE (MMPAKTUKE) U B IPOLIECCE UTOTOBOM aTTEeCTAINU.

JNucnuminHa « BelaucIuTebHbIE MAIIUHBI, CACTEMBI U CETW ABJISIETCSA (PUHATBLHBIM
ATaroM KOMIUIEKCA JUCIUIUIMH, B X0JI€ U3YUYEHUSI KOTOPBIX Y CTYACHTOB (hOPMHUPYIOTCS
komnereHnnuu [11K-3.
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®opmupoBanua komnereHnuu [IK-3 HaymHaeTcs ¢ UM3YYEeHUS JUCIUILIUHBI
«KomMmmprorepHas Tpaduka TpU MPOCKTHPOBAHUNY, «KOMITBIOTEPHOE MOJCIUPOBAHUE
MIPOLIECCOB AJIEKTPOIHEPTETUKID.

Hrorosas onienka chopmupoBanHOocTH kKomrieteHnuii [1K-3 ompenensercs B mepuos
MOArOTOBKM M CHAYU FOCYAapCTBEHHOIO 3K3aMEHa.

B npoumecce u3ydyeHusi QMCHMILUIMHBI, KOMIIETEHUHMH Takxke (GopMHUPYIOTCH
MOATAIHO.

OcHoBHbIMM 3Tanamu  QgopmupoBanusi [IK-3 1pu u3yyeHUM JUCUUILIUHBI
«BBIUYHUCIUTENBHBIE MAIIMHBI, CUCTEMBI U CETW» SIBIACTCS IMOCJIEA0BATEIbHOE U3YyUYECHUE
COJICPKATENIbHO CBSI3aHHBIX MEXKIY CO0O0M TeM y4eOHBIX 3aHATH. M3ydeHuwe Kaxmou
TeMbl MPEANOoJaracT OBJIAJGHUE CTyJACHTAaMU HEOOXOAUMBIMU  JICCKPUIITOpaMU
(cocTaBIAIOMMUME ) KOMITETCHITUHM. |15 O1leHKH YpOBHsI CHOPMUPOBAHHOCTH KOMITETCHITUI
B MPOLECCE HM3YUYCHUS AUCLHUIUIMHBI MPEAYCMOTPEHO IPOBEIACHUE TEKYIIErO0 KOHTPOJIS
yCIIEBAEMOCTH IO TemaM (pasjenaM) AUCHUIUIMHBI U MPOMEKYTOUYHOM aTTecTalldu IO
JUCIUIIJIMHE — DK3aMECH.

6.2. KonTpoJbHbIE 3aJaHUS U MATEPUAJIbI, HEO0OXO0AUMBbIE 1JIsl OLleHKH 3HAHUM,
YMEHMii M1 HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH, XapPAKTEPU3YIOIIHNX 3TANbI
(popmMupoBaHus KOMIIETEHIUI B MIpoLecce OCBOCHUs 00Pa30BaTe/JIbHON MPOIrPaAMMBI

6.2.1. KoHTpoJibHBIE BONPOCHI 10 TeMaM (pa3aejiam) JJisl ONPoca HA 3aHATHAX

Tema (pazzaen) Bomnpocel

Tema 1. OcHosnble | OTIK-7

MIOHATHUSA U ONPENIETICHUS I. Ilo kakuM m0OpuU3HAKAM  MOXXHO  pPa3rPaHUYUTh  MOHATHS
«BBIUMCTUTENbHAS MAITUHAY» U «BBIYUCIUTENIbHAS CUCTEMay?

2. B ueMm 3akirovaercd paznuyue MEXIy (YHKIUOHATBHOM U
CTPYKTYPHOM oOpraHuzanuei BbUUCIUTEIbHOM MamuHbl? Kak oHEM
BIIMSAIOT APYT Ha Apyra?

3. Kakoii ypoBeHb JIeTaTu3allui BEIYUCIUTEILHON MAIIUHBI TO3BOJISIET
OnpeAenuTh, MOXHO 1 JaHHylo BM  npuumcouts k  dos-
HEWMaHOBCKUM?

OIIK-9

4. Tlo kakuM mNpU3HAKAM BBIJIEISIOT TOKOJEHUS BBIYUCIUTEIIBHBIX
MaluH?

5. Kakoii w3  npuHUMIOB (OH-HEHMAaHOBCKOW  KOHIIEIITUU
BBIYMCIIMTEIBHOM MAIIMHBI MOXHO paccMaTrpuBarb B  KadyecTBE
Han0o0JIee CYIECTBEHHOI0?

Tema 2. Copemennsie | OITK-7

IIPOLECCOPHBIE 1. Uro moHMMaeTcs 1Mo HOMHUHAIBHBIM U CPETHUM OBICTPOJCHCTBHEM
APXUTEKTYPBI BM?

2. Kakum 00pa3oM MOKHO OXapaKTepU30BaTh IPOU3BOJUTEILHOCTD
BBIYUCIIMTENIBHON MAIIUHBI?

OIIK-9

3. ChopMmynupyiTe OCHOBHBIC TCHACHIIMH Pa3BUTHS HHTETPAIbHOMN
CXEMOTEXHUKH.

4. Kakue BBIBO/IbI MOKHO CJI€TIaTh, UCXOs U3 3aKkoHa Mypa?

4. OxapakTepu3ylTe OCHOBHBIC HAMPABIICHUS B JAJbHEUILIEM Pa3BUTHHU
APXUTEKTYpPbl BBIYUCIUTENbHBIX MAIIIUH U CUCTEM.
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Tema 3. Apxurekrypa | OIIK-7

BBIYUCIIMTENBbHBIX MamuH | 1. Uto Takoe apxurektypa? Uto 3TOT TepMHUH 0003HAYAET B PA3TUIHBIX

u BBIYMCIIUTENbHBIX | CUCTEMAX?

CUCTEM 2. Cdopmynupyilite oOCHOBHbIe Tpu3Haku (on HeliMaHOBCKOM
ApXUTEKTYPHI.
3. OnumuTe rapBap/ICKyI0 apXUTEKTYPy U €€ OCOOCHHOCTH.
OIIK-9
4. B uém npeumymiectBa ['apBapACKON apXHUTEKTypbl OTHOCHUTEIBHO
¢don HeiimanoBckoii?
5. B uéM BBl BUAUTE NOPUYUHBI TOrO, YTO MAaKCHUMAaJbHOTO
pacmpocTpaHeHusl JOCTHIIa He TapBapiackas, a ¢on HelimaHoBckas
apxutektypa? B kakux oOnacTsx ecTh MecTO s MPUMEHEHUS
rapBapJCKON apXUTEKTYPhI?

Tema 4. | OIIK-7

MUKpOKOHTPOJLIEPHI 1. HazoBuTe 3Tansl pa3BUTHS apXUTEKTYP U UX pa3Iudusl.

AVR 2. Onummumre «He QoH HeiimaHOBCKHE» apXUTEKTyphl M HUX

OCOOCHHOCTH.

3. UTto Takoe «CeMaHTUYECKUH pa3pbiB»?

4. Yto Takoe nmapajieabHas apXuTekTypa?

OIIK-9

5. Onummre apxutektypy SISD u e€ ocoOeHHOCTH.
6. Ommumure apxutektypy MISD u e€ ocobeHHOCTH.
7. Onummre apxutektypy SIMD u e€ ocobeHHOCTH.
8. Onumute apxutekrypy MIMD u e€ ocoOeHHOCTH.

Tema 5. bazoBrie
3eMeHTsl OBM

OIIK-7

1. ITpuBenuTe npuMeEphl JJOTMYECKUX FIIEMEHTOB.
2. Yro Takoe TabIuIia ICTHHHOCTH?

OIIK-9

3.Kak paboraer D-tpurrep.

4. Kak paboraetr RS-Tpurrep.

5. Yrto Takoe cymmarop?

Tema 6. S3pIKU omucaHusg
anmnapaTypbl

OIIK-7

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

2. Kak paboraer CAIIP muxpomnporieccopoB?

OIIK-9

3. JlioOyr0o 1M CXeMy MOKHO H3TOTOBUTb, ONUCAHHYIO Ha S3BIKE
ONMCAHMS aIllapaTyphl?

Tema 7. 3amoMuHAaroIye

OIIK-7
1. Kako#t Tun namsiTi caMblii OBICTPBINA?
2. 3a4eM Hy>KHa Kelll MaMsTh?

. OIIK-9

yCTpoOMCTBa
3. TloueMy 10 CMX TOp HCIOJB3YIOTCS ONTHYECKHE 3alIOMUHAOIIHE
ycTpoucTBa?
4. Kakne MUHYCBHI Y TBEPAOTEIbHBIX HAKOIIUTEIICH ?
OIIK-7
1. Yro Takoe muHa?

Tema 8. Opranuzanus

- 2. Kak pabotaet apOutpax muH?
OIIK-9
3. IlpuBeauTe MEXaHUICCKHUE U MICKTPUUCCKUE XapaKTEePUCTUKH IIIHH.
OIIK-17

Tema 9. Cucremsbl
1. Kakue MeTop1 BBOIa-BhIBOIA IPUMEHSTCSI B DBM?

BBOJa/BBIBOMIA

2. Yto Takoe npepriBanue?
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OIIK-9

3. Kak paboraer mpsMoii 1ocTyn K mamsatu?

4. TlonoxxuTenbHbIE CTOPOHBI BBIICIICHHOTO aIpECHOTO IPOCTpaHCTBA?
5. Kakune dyHKIMHM y MOTyJIsl BBOJIa-BBIBOIA?

IIxaJjia oeHUBAHNUS OTBETOB HA BOIPOCHI

[IIxana orteHnBaHus

Kpurepun ouennBanus

OOyuaromuiicsi TIIyOOKO M COJEP)KAaTeIbHO pPaCKphIBaeT OTBET Ha
KOKIBIA TEOPETUYECKH BOIPOC, HE AOMYCTUB OmMOOK. OTBET

«OTINYHON HOCUT pAa3BEPHYTHIH W HCUEPNBIBAIOIIMI  XapakTep, MOMKET
000CHOBaTh CBOM CYXICHHS, MPUMEHUTHh 3HAHUS Ha TMPAKTHKE,
MPUBECTH HEOOXOAMMBIC TPUMEPHI HE TOJBKO MO y4eOHHKY, HO U
CaMOCTOSITEILHO COCTABIICHHBIC;
OOyuaromuiicsi B II€JIOM PacCKphIBA€T TEOPETUYECKHE BOIPOCHI,
«Xopouro»

OJTHAKO OTBET XOTs ObI Ha OJMH M3 HUX HE HOCUT Pa3BEPHYTOrO U
MCUYEPIBIBAIOIIETO XapaKTepa.

«Y IOBIIETBOPUTEIILHO»

OOyJaromuiics B IEJIOM PACKPHIBAET TEOPETUYECKUE BOIPOCH U
JIONyCKaeT psAld  HETOYHOCTEH, (parMeHTapHO  pPaCKpbIBAET
COJIep’)KaHUE TEOPETHMUYECKUX BOMPOCOB WM WX PaCKPBIBACT
COJIEpKaTeNbHO, HO IOMYyCKasi 3HAaUUTEIbHbIe HETOYHOCTH.

((Hey,HOBJ'I CTBOPHUTCIILHO»

06yqafom1/1ﬁc;1 HC 3HACT OTBCTOB HAa INOCTABJICHHBIC TCOPECTUICCKUC
BOITPOCHI.

6.2.3. OueHoYHbIE CPEICTBA OCTATOYHBIX 3HAHUI (TECT)

OIIK-7.

1. Kakasi apxuTeKTypa 10MUHHPYeT B MOOWIbHBIX ycTpoiictBax u [oT?

1) x86 (Intel/AMD)

2) ARM
3) PowerPC
4) MIPS

2. Yto xapakrepusyet RISC-V no cpaBaenunto ¢c ARM?

1) [IponpuerapHas AULEH3US

2) OTKpbITast apXUTEKTypa

3) Tonbko ISl CYyNIEpKOMITBIOTEPOB
4) OtcyTcTBHE MOANEPHKKA MHOTOITIOTOYHOCTH
3. Kakoii TeXxHOJIOTH4YeCcKHid MpoIece UCIoJib3yeTcs B coBpeMeHHbIX CPU

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

4. UTo Takoe «rereporeHHasi apxXuTeKTypa» B nmpoueccopax)?
1) Ucnonb3oBaHKe TOIBKO OJJUHAKOBBIX SIIEP
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2) KomOuHaiusi BBICOKOIIPOU3BOIUTENBHBIX U SHEPTOI(PPEKTUBHBIX AP
3) OTcyTCTBUE KAII-TAMSITH
4) PabGoTa TOJBKO C LIEJIBIMUA YUCTIAMU
5. Kakas uHHOBanus yBeJau4uia npoussoaureabHocts CPU 6e3 pocra
TAKTOBOM 4acTOTHI?
1) YBenuueHue pazmepa Kpucrtauia
2) Ucnonw3oBanue uutuietoB (Chiplet Design)
3) OTka3 OT K3II-MaMsATH
4) YMeHbllIeHHEe Yyucia TPaH3UCTOPOB
6. Kakas apxuteKTypa JIeKUT B OCHOBE COBPEMEHHBIX MEPCOHATBHBIX
KOMIIBIOTEPOB?
1) 'apBapackas
2) ®on Heitmana
3) KBanrtoBas
4) MHoroareHTHas
7. Uto u3 nepevuciienHoro HE siBisiercsi KOMImoHeHTOM npoueccopa?
1) AJTY (ApudmeTHKo-I0THIecKoe yCTPOHCTBO)
2) YCTpOKCTBO yIIpaBIICHUS
3) XKectkuii nuck (HDD)
4) Peructpsl 0011€T0 HA3HAYCHUS
8. Kakoii ypoBeHb K3II-MaMATH O0BIYHO CaMblil OBICTPBIl 1 HAUMEHbUINI 110
o0bemy?
1)L3
2)L2
3) L1
4) L4
9. Uro xapakrtepusyetr SIMD-apxurexktypy?
1) ITocnenoBaTenbHOE BHIMOJHEHHE KOMaH]T
2) OxHa KOMaHAa — MHOXKECTBO JaHHBIX
3) TonbKO CKalsipHBIE ONEpaIu
4) OTcyTCcTBUE Mapayieanu3Ma
10. Kakoii TMII IIMHBI UCIIOJIL3YETCH ISl MOAKIIOYEHHUS BU/ICOKAPTHI B
coBpemeHHbIX I[TK?
1) USB
2) SATA
3) PCI Express (PCle)
4) 12C
11. Kakoii 3ieMeHT DBM BBINOJIHACT apupPMeTHIECKHE U JJOTHYECKHE

onepauumn?
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1) Bnok nutanus

2) Apudmertuko-yiorudeckoe ycrpoictro (AJIY)

3) XKecTkuii TUCK

4) Buneokapra

12. YTo U3 nepeuncJIeHHOr0 IBJSIETCS JHEPro3aBUCUMON NAMSATHIO?

1) OneparuBHoe 3anomuHaroniee ycrporctso (O3Y)

2) IlocrosiHHOE 3anoMuHaroiee ycrpoctro (I113VY)

3) XKectkuii nuck (HDD)

4) Gnem-namsats (SSD)

13. Kakoii 3j1eMeHT ynpasJjsieT 0CJ1e10BaTeJIbHOCTHI0 BbINOJHEHUSI KOMaH/I B
npoueccope?

1) Kom-namsth

2) YerpoiictBo ynpasienus (YY)

3) Peructpel 0011ero Ha3HAYCHUS

4) Illuna naHHBIX

14. /I yero npegHasHaYeHa CUCTeMHAas IIUHA?

1) Jns nepenaun nuTaHus

2) dns oomena ganasiMu Mexxty CPU, namstbio u nepudepueit

3) dns oxyaxkaeHus mporeccopa

4) J1ns noaKIII04eHUsI MOHUTOPA

15. Kakoii TMII TaMSAITH UCHOJIb3YeTCH VISl KIMUPOBAaHUA AaHHbIX B CPU?

1) Cratnueckas namsath (SRAM)

2) Aunamuyeckas namsats (DRAM)

3) Flash-mamsth

4) MarnuTHas JeHTa

OIIK-9

16. Yro XxpaHUTCHA B perucrpax npoueccopa?

1) JoarocpouHble apXUBbI JAHHBIX

2) Tekyuue oOpabaTbiBaeMble KOMaH bl U POMEKYTOUYHBIE PE3YJIHTATHI

3) OnepanroHHas cucrema

4) BuaeonoTok

17. Kakoii KOMIIOHEHT NpeodpasyeT NepeMeHHbIH TOK B IOCTOSIHHBIN 1151
IBM?

1) bnok nutanus (BIT)

2) MarepuHcKkas miaTta

3) CeBepHblil MOCT

4) Taitmep

18. Kakoii naTep@eiic ncnoab3zyercs s noakI0YeHus1 SSD B coBpeMeHHBbIX
IK?
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1) NVMe (PCle)

2) IDE

3) RS-232

4) PS/2

19. Yro u3 nepeunciaennoro HE siBisieTcst 3jieMeHTOM MATEPUHCKOM MJ1aTHI?

1) Yuncer

2) Apu(METHKO-TOTUYECKOE YCTPOHCTBO

3) BIOS/UEFI

4) Cnotel RAM

20. Kakoii 2s1iemeHnT oTBevaet 3a xpanenue BIOS/UEFI?

1) Mukpocxema Flash-namsru

2) XKectkuii 1uck

3) OnepaTuBHAasI NaMATh

4) Buneokapra

21. Yto npexacranJsieT codoii nepudepuiinoe ycTpoiicTBo?

1) YcrpoiicTBo, BXosIIee B OCHOBHOM KOMIUIEKT MOCTAaBKU KOMITBIOTEPA.

2) JonomHuTenpHOE 000PYyI0BaHKE, PACIIUPSIONIEE BO3MOKHOCTH KOMITBIOTEDA.

3) BHyTpeHHU KOMIIOHEHT CUCTEMHOTO OJIOKA.

4) DeKTpOHHBIN OJIOK MUTAHUS.

22. Y10 o603Hauaet ab0peBuarypa RAM?

1) Random Access Memory

2) Read Only Memory

3) Remote Administration Module

4) Redundant Array of Independent Disks

23. Kakoe yCcTpoiicTBO OCyHIeCTBJIsSEeT NPeo0pa3oBaHue aHAJIOTOBOI0 CUTHAJIA
B uudposoi?

1) Moaem

2) Anantep Ethernet

3) XKecTkuii 1uCK

4) Iponeccop

24. Kakoii THII pa3beMa HCNOJIb3YeTCs IS MOAKIIYEHU MOHUTOPA BHICOKOT0
pa3peuienusi?

1) PS/2

2) HDMI

3) COM-niopt

4) IEEE 1394 FireWire

25. Yto obecnneunBaeT npsiMoe ynpapJieHHe MaMAThIO VISl YCKOpeHusl 00MeHa
JAHHBIMH MeKIY ycTpoiicTBamMu?

1) Direct Memory Access (DMA)
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2) Central Processing Unit (CPU)

3) Cache Memory

4) Input/Output Controller (I0C)

26. Kakasi opranu3anusi IIMH CYUTAETCHA NAPa/LIeJbHOM Nepeaayeil JaHHbIX?
1) Serial bus

2) Parallel bus

3) Wireless connection

4) Optical fiber link

27.4YT0 BXOAMT B COCTAB LIEHTPaJbHOr0 npoueccopa (CPU)?

1) OnepaTuBHast NaMATh

2) MarepuHckas miaTa

3) Apudmeruko-noruyeckoe yctpoiicto (ALU)

4) bnok nuTaHus

28. Kakoii pa3beMm CJIy:KUT 1151 OAKJII0OYeHNS BHEHIIHEl 3BYKOBOI KapThbl?
1) USB Type-C

2) Microphone Jack

3) PCI Express Slot

4) Thunderbolt Port

29. Kakoii unTep(eiic npeaHa3sHAYEH 1JIS BBICOKOCKOPOCTHOM nepexaqyu

JAHHBIX ¢ BHCIIIHUMHU YCTPOﬁCTBaMI/I?

1) Universal Serial Bus (USB)

2) Small Computer System Interface (SCSI)

3) Peripheral Component Interconnect (PCI)

4) Integrated Drive Electronics (IDE)

30. Kak Ha3pIBaKOTCS YCTPOMCTBA, 00ecrieYuBAKOLIUE Mepeaavy JaHHbIX OT

KOMIIBIOTEPa K BHEIIIHEMY YCTPOMCTBY?

1) YcrpoiicTBa oToOpaskeHUs

2) Ilepudepuiinpie ycTpoiicTBa BBOIA
3) YcrpoiicTBa MaccOBOM MaMsiTH

4) YcrpoiicTBa BeIBOAA

K4 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

HIkana oueHnBaHus pe3yJabTaTOB TECTHPOBAHUS

% BepHBIX penieHUii (0OTBETOB)

[IIxana oneHnBaHuA
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85 -100 OTJIMYHO

70 - 84 Xopomio
50- 69 YIAOBJIETBOPUTEIBHO
0-49 HEYJIOBJIETBOPUTEIILHO

6.2.4. Tlpumepsl 1a00paTOPHBIX padoT

OIIK-7, OIIK-9
JlaGoparopHasi pabora Nel: OcHoBbI padoThl ¢ Arduino
[lenb: ocBoeHnue 6azoBoi cpeabl pazpadorku Arduino IDE, 3HakomMcTBO C miiatoi
Arduino Uno u nmpocTelmmmMu 31eKTPUISCKUMU LETISIMHU.

3amanus:

1. ColOpaTh cxeMmy CBETOJIMOIHOTO MHAMKATOpPA U YHPABIATH €r0 CBEYEHUEM C
MTOMOIIIBIO MMPOTPAMMBI.

2. Co3gath mnporpamMmy, peaau3yrollyl0 MHUTaHHWE CBETOAMOAA C 3aJaHHOM
YaCcTOTOM.

3. J106aBUTH KHOTIKY, 3aITyCKAIOIIYI0 MUTAIKY BPYYHYIO.

JlabopaTopHnasi padora Ne2: PaGora ¢ 1aTYuKaMu TeMIepaTypbl

[enb: M3y4nuTh MOAKIIOUYEHUE NATYUKOB TeMIIEpaTyphl U OOpabOTKY CHTHAJIOB B
cpeae Arduino.

3agaHus:

1. [Moaxmtounts Aatuuk temneparypsl DS18B20 k Arduino.

2. Hammcats mporpamMmy CUMTBHIBaHUS IMMOKAa3aHUM TaTYMKA U BBIBOJA 3HAYCHUU
Ha MOCJIEI0BATENIbHBINA MOPT.

3. PeanuzoBarh MNpOCTYIO CHCTEMY CHUTHAJIM3AIMU, CpPa0aTHIBAIOIIYIO IIpH
IIPEBBILIEHUHN IIOPOrOBOI0 3HAUYEHUS TEMIIEPATYPHI.

JlabopaTopHasi padora Ne3: YnpasBiieHne IBUraTeJssMUA OCTOSIHHOTO TOKA

Ilenb: o3HaKOMIICHHE C pabOTOM JBUTATEICH IOCTOSIHHOTO TOKAa M CO3JaHUEM
MPOCTBIX ABTOMATU3UPOBAHHBIX CUCTEM.

3amanus:

1. [ToaxTr0YUTE ABUTATENH TOCTOSHHOTO TOKa K Arduino depe3 TpaH3UCTOp WIIH
pene.

2. Hammcate mporpammy Ui 3amycka JABUTaTeNs € PasIMYHOW CKOPOCTBIO
BpAILICHUS.

3. Hcnonb3oBaTh MOTEHUUOMETP JIsI HM3MEHEHUS CKOPOCTH  BpalllCHUS
JIBUTATENS B PEKUME PEATHHOTO BPEMEHH.

JlaGoparopHnas padora Ne4: Padora ¢ LCD-gucmiieem
[lenb: oOBIIaIeTh TEXHUKON MOAKIIOUECHUS KUIKOKPHUCTAUIMYECKUX HUCIUIEEB U
BBIBOJIa TEKCTA HA JUCIJICH.
3amanus:
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1. [Moaxmrounts LCD-nucmieit 16x2 x Arduino.
2. BriBecTH MpUBETCTBEHHOE COOOIIICHUE HA DKPAHE.
3. OpranuzoBaTh MUKIAYHBIA BBIBOJ TEKYIIUX 3HAYCHHA TEMIIEpATyphl U

BJIQYKHOCTHU C UCIOJIb30BaHUEM ceHcopoB (matauk DHT11/DHT22).

JlaGoparopHasi pabora NeS: IIpoexkTrpoBaHue cMCTEeMbl ABTOMATHYECKOI'0 MOJINBA

pacreHui
Llenp: co3maHue aBTOMATUYECKOW CHUCTEMBI IIOJIMBA KOMHATHBIX PACTEHUM Ha

ocHoBe Arduino U CEHCOPHBIX MOAYJIEH.

3amanus:

1. HactpouTh natunk BiaakHOCTH TOYBBI U BBIBECTH Moka3anus Ha LCD-3kpaH.
2. [ToaKIFOYUTE IEKTPOMArHUTHBIN KJIalaH IS IMOJJaud BOIbI.

3. CocTaBUTh  aJITOPUTM  ABTOMATHMYECKOTO  BKJIIOUECHHUS KJamlaHa IIpHU

JOCTHKCHHH OIIPCACICHHOI'O YPOBHA BJIAKHOCTH.

JlaGopaTopHas padora Ne6: Co3panue aBTOHOMHOI MeTeOCTAHIIUHU
[{ens: coOpaTh MOJHOIICHHYIO aBTOMATHYECKYI0 METEOCTaHIMI0 Ha 0aze Arduino c

N3MEPCHUCM TCMIICPATYPhI, AaBJICHUA U BJIAJKHOCTHU BO3AYyX4d.

3aganusi:
1. [ToakoUnTh TaTYMKU TEeMIEPaTypbl, aTMOCPEPHOTO JIaBJICHUS U BIAXKHOCTU
(BMP180/BME280).
2. OcymiecTBiaTh cO0p U BbIBOJ AaHHBIX HAa OLED-aucmeit.
3. [TepenaBaTh coOpanHyr0 HH(POPMAIIMIO HA CEpBEP WU
IIxaJia oneHUBaHUA
[IIxama OLICHUBAHUA KpI/ITCpI/II/I OILICHHUBAaHUA
«OTnuaHOY 00yJarOIIUICS SICHO U3JIOXKHUJ YCIIOBHUE 33J1a4d, pElIeHHEe 000CHOBAI
«Xopomuo» OOyJaromMiCsT SCHO W3JIOKUI YCIOBUE 3aJayd, HO B OOOCHOBAaHUU
PCIICHUA UMCIOTCSA COMHCHMUS,
«Y IOBIIETBOPUTEIILHO» OoO0yJaromuicss  W3JOXKHJI peIIeHHue  3ajadd, HO  OOOCHOBAJ €ro
(hopMyITMpOBKaMH OOBIICHHOTO MBIIILICHNUS,
«HeynoBiaeTBOPUTEIBLHON» oOyyJaronuiicss He ysCHWIJI yCJIOBHE 3aJlauu, pelieHue He 000CHOBa MO0
He chan paboTy Ha MpoBepKy (B ciaydyae MPOBEACHHS pEIICHHS 3a7ad B
MUCbMEHHOU (hopme).

6.2.5. UnauBuayaJabHble 3aIaHUS 1JIs1 KYPCOBO# padoThl (IIPOEKTA)

3aaHue

Ha3zBanue xypcoBoro npoekra:
Cucrema perucrpauuu remmneparypsl ¢ garuyuka DS18B20 na koHTpOJLIEepe
Arduino Nano

Pa3zpaboTaTh ycTpONCTBO (3IEKTPUUECKYIO CXEMY MPUHIIUTTUATIBHYIO COCIMHEHUS
OBM u nepudepuitHbIX yCTPOICTB, OJI0K-CXEMY aJITOPUTMAa, TPOTPAMMHBIN KO/
€ro peaau3yromuil), KOTOpoe U3MepsieT TeMneparypy 1 pa3 B MUHYTY, OTOOpakaeT

Ha 5KpaHC «TeMHepaTypa » 3HAYCHUC TCMIICPATYPBI C TOYHOCTBIO 10 OJHOI'O 3HAKA
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nociie 3amsToi « oCy, 3aUChIBACT pe3yIbTaT U3MEpEeHus Ha KapTy microSD B
daiin temp.csv, B popmare MM:UYY JIJ/I:MM:I'TTT; 3Hauenue TemmnepaTypsl ¢
TOYHOCTBIO IO OJTHOTO 3HaKa nocie 3amatou B oC.
Hcxonnblie 1aHHbIC:
IBM:
Arduino Nano koHTposuiep noctpoeHHblit Ha ATmega328
Ilepudepuiinbie ycTpoicrsa:
LCD 1602 skpan ¢ unrepdeiicom 1>°C — 1 mr.
Ananrtep kapT namsatu microSD ¢ kapToit mamsatu — 1 mirt.
Monynp yacoB peanbHoro Bpemenu DS3231 — 1 mr.
DS18B20 — gatuuk Temneparypsi ¢ uatepdericom 1-Wire — 1 mT.
IIuTanue:
9B barapeiika 6LR6

Haseanue xkypcoBoro nmpoekra:
Cucrema perucrpanuy TeMmneparypbl 4 BaaxHocTH ¢ 1atuuka DHT11 na
KoHTpoJiepe Arduino Nano

Pa3zpaboTaTh ycTpONCTBO (3AEKTPUUECKYIO CXEMY MPUHITUTTHATBHYIO COCIMHEHUS
OBM wu nepudepuitHbIX yCTPOMCTB, OJI0K-CXeMY aJITOPUTMa, TPOTPaMMHBIN KOJI
€ro peaau3yronuil), KOTOpoe U3MEPSIeT TEMIEPATYPy U BIAKHOCTh 1 pa3 B 5
MUHYT, 0TOOpa)kaeT Ha MepBOM CTPOKe 3KkpaHa « TemrepaTypa » 3HaUCHHE
TEMIIEPATYPhI C TOYHOCTBIO 10 OAHOTO 3HAKA MOCe 3ansaToi « ©Cy, Ha BTOpOH
CTPOKE DKpaHa « BlnaxxHOCTH » 3HAYEHUE BIIAXKHOCTH « %), 3aIIMCHIBAET PE3YIIbTAT
u3MepeHus Ha kapty microSD B ¢aiin temp.csv, B popmare MM:YU
J:MM:ITTT; 3saueHune temrepaTypbl ¢ TOUHOCTBIO JI0 OJTHOTO 3HAKA MOCTE
3amnsaToil B oC; 3HaUe€HUE BIAKHOCTH B %.

Hcxonnblie 1aHHbIC:
IBM:
Arduino Nano koHTposuiep noctpoeHHbIt Ha ATmega328
IHepudepuiinbie ycTpoicrsa:
LCD 1602 skpan ¢ unrepdeiicom 1>°C — 1 mr.
Ananrep kapT mamsata microSD ¢ kapToit mamsatu — 1 mmiT.
Moaynb yacoB peanbHOoro Bpemenu DS3231 — 1 .
DHTI11 — natuuk TeMrneparypsl U BIaXKHOCTH — | 1IT.
IIuranue:
9B barapeiika 6LR6

Haszpanue xkypcoBoro npoekra:
CucreMa moJimBa pacTeHUH ¢ JATYMKOM BJIA’KHOCTH IOYBBI HA KOHTpPOJLIEpe

32




Arduino Nano

Pazpabotath ycTpONCTBO (3JEKTPUUECKYIO CXEMY MTPUHIUNHAIBHYIO COSAMHEHUS

OBM u nepudepuifHpIx yCTpOUCTB, 0JI0K-CXEMY alrOpUTMa, MPOTPAMMHBIN KO/

€ro peajau3yromuil), KOTOpoe u3MepsieT BIaKHOCTh MOYBHI | pa3 B yac,

0oTOOpakaeT Ha FKpaHe «BlIaxXHOCTh » 3HAaUEHHUE BIAXKHOCTH, €CJIA BJIAXKHOCTb

menbIe 150, To cpabatbiBaeT pese u B TeueHuu 10 cekyHa oCylecTBIseTCs

nonuB. [IpegycMoTpeTh KOHTPOJIb YPOBHS BOJIBI B EMKOCTH ISl TIOJIUBA.
HNcxoanblie 1aHHbIE:

JBM:

Arduino Nano koHTpoJsuiep noctpoeHHbI Ha ATmega328

IMepudgepuitubie ycTpoicTaa:

LM393 rurpometp u1st ONpeaeIeHUs BIAXKHOCTH MOYBBI — | 1IT.

Muxkpo norpy>kHo# Hacoc (5B, 3 n/mMun) — 1 mmt.

Pene (5B unu 12B) — 1 .

LCD 1602 skpan ¢ unrepdeiicom 1>°C — 1 mr.

Mopnynb yacoB peansHoro Bpemenu DS3231 — 1 wr.

IIuTanue:

9B barapeiika 6LR6

Haszeanue kypcoBoro npoekra:
Cucrema perucrpanum temneparypsl ¢ 3-x natunkoB DS18B20 na
KOHTpoJLIepe Arduino Nano

Pa3paboTraThs ycTpOHCTBO (AIEKTPUUYECKYIO CXEMY NMPUHIUIHATBHYIO COSTUHEHHUS
OBM u nepudepuifHbIX yCTpOUCTB, 0JI0K-CXeMY arOpUTMa, MPOTPAMMHBIN KO/
€ro peayiu3yIoInii), KOTOpOe U3MEPSAET TEMIIEPATypy C TPEX NaTYUKOB 1 pa3 B
MUHYTY, OTOOpaxkaeT Ha skpaHe «Temneparypa 1 gatunka» 3HauUeHHE
TEMIIEpaTypbl C TOYHOCTHIO JI0 OJTHOTO 3HAKA Nociie 3arsaTon « cCy, yepes 5
CEKYH/]I 2-TO JaT4YMKa, eIlIe Yyepe3 5 CeKyH1 3-T0 JaTyuKa, 3alUChIBAET PE3yJIbTaT
u3MepeHus Ha Kapty microSD B ¢aiin temp.csv, B popmare MM:YY
JJJAMM:ITTT; 3Hauenne reMnepaTypsl C TOYHOCTHIO O OJTHOTO 3HAKa MOCHE
3ansaTol B °C 1-ro 1arynka; 3Ha4Y€HUE TEMIIEPATYPBI C TOUHOCTBHIO 10 OJHOTO
3HaKa nocJe 3anarou B °C 2-ro JaTyukKa; 3HaYCHUE TEMIEPATYPhl C TOUHOCTHIO J10
OJIHOTO 3HaKa mocie 3ansToil B oC 3-ro qaTyuka.

HMcxoaHble 1aHHBIE:
JIBM:
Arduino Nano xoHTposiep mocTpoeHHbIi Ha ATmega328
I[lepudgepuiinbie ycrpoiicra:
LCD 1602 skpan ¢ unrepdeiicom I’C — 1 mir.
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AnpanTep kapT nmamsTi microSD ¢ kapToit mamsité — 1 1.
Moaynb yacoB peanbHoro Bpemenu DS3231 — 1 .

DS18B20 — gatuuk Temneparypsl ¢ uaTepdericom 1-Wire — 3 mr.
IIuranue:

9B Bbarapeiika 6LR6

Ha3zBanue kypcoBoro npoexra:
Cucrema ynpasJjieHUsl OCBellleHHEM B 3AaBUCHMOCTH OT TEKYLIEro BpeMeHU 1
OCBEILIECHHOCTH Ha KOHTpoJL1epe Arduino Nano

Pazpabotath ycTpOHCTBO (3JEKTPUUECKYIO CXEMY MTPUHIUITHAIBHYIO COSAMHEHUS
OBM u nepudepuifHpIx yCTpOUCTB, 0JI0K-CXeMY alrOpUTMa, MPOTPAMMHBIN KO/
€ro peayiu3yoIHii), KOTOpPOEe BKIIIOUYAET OCBEXKEHHUE (CBETOIUOIHYIO JICHTY) C
08:00 mo 21:00 c noHenenpHUKA IO MATHUILY, €ClU ocBenieHHoCcTH MeHee 300, a
TakK>Xe BBIBOJAUT C OOHOBJICHUEM | pa3 B MUHYTY 3HAU€HUE HA SKPaH
«OCBEIIEHHOCTB: » TEKYIIEE 3HAUEHUE OCBEUIEHHOCTH.
HcxoaHblie 1aHHbIE:
JBM:
Arduino Nano koHTpoJsuiep noctpoeHHbIM Ha ATmega328
Ilepudgepuitubie ycTpoucraa:
Cseroauonnas jgenta 5 m (60 mt/m), 12 B, 60 Bt — 1 mT.
Pene— 1 mir.
LCD 1602 skpan ¢ unrepdeiicom I’C — 1 mir.
Moaynb yacoB peanbHoro Bpemenu DS3231 — 1 .
dotopesuctop unu GOTOMOIYJb — | TIT.
IIuranue:
9B barapeiika 6LR6
HcTounuk nuranus cBeToaguoaHou jJeHThl 12 B, 60 BT.

Ha3zBanue xypcoBoro npoekra:
Cucrema onpeeeHUus1 KauecTBa BO3yXa Ha OCHOBe HHQPaKPaCHOI 0
natunka MH-Z19 na kourpoJsuiepe Arduino Mega 2560

Pa3zpaboTaTh ycTpONCTBO (3IEKTPUUECKYIO CXEMY NMPUHIIUTTUATIBHYIO COCIMHEHUS
OBM u nepudepuitHbIX yCTPOICTB, OJI0K-CXEMY aJITOPUTMA, TPOTPAMMHBIN KO/
€ro peaau3yronuil), KOTOpoe ONpeaesieT KaueCTBO Bo3ayxa ¢ noMmouisio MH-Z19
uHppakpacHoro garuuka CO,. Ecnu yposenb 300-400, TO BEIBOAMM Ha dKpaH
«ITaJIOHHOE Ka4eCTBO BO3yXa», 3yMMEDP MOJIYUT, CBETOANOL TOPUT 3€JICHBIM
1seToM, eciia ypoBeHb 400-600, To BeIBoguM Ha 3kpaH « HopmanbHOE KauecTBO
BO3J/1yXa» 3yMMEp MOJIYUT, CBETOANO]I TOPUT 3€JIEHBIM LIBETOM, €ciiid ypoBeHb 600-
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800, To BbIBOJIUM Ha 3KpaH «CpeaHee KauecTBO BO3/1yXa» 3yMMEpP MOJIYMUT,
CBETOAMOJ TOPUT KEJITHIM I[BETOM, €ciiu ypoBeHb 800-1000, TO BBIBOAUM Ha 3KpaH
«IIpenenbHO TOMyCTUMOE KQa4€CTBO BO3/IyXa» 3yMMEp MOIYMT, CBETOJANO]l MUTAET
1 pa3 B cekyHay *enThiM IIBETOM, eciii ypoBeHb 1000-2000, TO BBIBOAUM Ha KpaH
«Hu3koe kauecTBO BO3IyXa» 3yMMEpP NUIIUT KAKIYI0O MUHYTY, CBETOJANO]I TOPUT
KPAaCHBIM LIBETOM, €cJii ypoBeHb Bhilie 2000, To BbIBOAMM Ha 3kpaH «Kputnuecku
HU3KOE KaueCTBO BO3/lyXa» 3yMMep NUIIUT | pa3 B CeKyHy, CBETOIUO] MUTaeT |
pa3 B CEKYH]ly KPACHBIM LIBETOM.

HNcxoanblie 1aHHbIE:
JBM:
Arduino Mega 2560 xonTposuiep noctpoeHHbii Ha ATmega2560
IMepudgepuitubie ycTpoicTaa:
MH-Z19 undpakpacusbiii naruuk CO, — 1 mr.
Ceerogunon RGB — 1 mr.
[Ibe3035eKTprUecKUil 3yMmep — 1 miT.
LCD 1602 skpan ¢ unrepdeiicom 1>°C — 1 mr.
IIuranue:
9B barapeiika 6LR6

Ha3Banue kypcoBoro npoexra:
MeteocTanuus Ha KOHTpoJLIepe Arduino Mega 2560

Pa3zpaboTaTh ycTpONCTBO (3IEKTPUUECKYIO CXEMY MPUHIUTTUATIBHYIO COCIMHEHUS
OBM u nepudepuitHbIX yCTPOICTB, OJI0K-CXEMY aJITOPUTMa, TPOTPAMMHBIN KO/
€ro peayIn3yIolIHii), KOTOPOE U3MEPSET C MOMOILBIO TATYNKOB TEMIIEPATYPY,
BJIQXKHOCTb, TaBJICHUE U BBIBOJAT Ha SKpaH: 1 mepBoii cTpoke «Bpewms/naTta»
3HaueHue BpeMeHu u aatel B popmare MM:YY JI/IL.MM.ITTT, Bo BTOpOIi cTpoKe
«Temneparypa: » 3HaueHue TemiepaTypsl «°Cy», B TpeTbell cTpoke «BiaaXHOCTb: »
3HAYEHHE BIAXKHOCTH «%», B YETBEPTOM CTpPOKE «/laBineHue: » 3HaUeHUE aBICHUS
«MM PT CT».

Hcxoanblie naHHbIE:
IBM:
Arduino Mega 2560 koHnTposuiep moctpoeHHsit Ha ATmega2560
IHepudepuiinbie ycTpoicrsa:
DHT22 — natuuk TeMreparypsl U BIaXKHOCTH — | 1IT.
Hatuuk armocdepHoro aasiaenuss BMP280 — 1 mir.
LCD 2004 skpan ¢ unrepdeiicom 1°C — 1 mir.
Mopnyns yacoB peansHoro Bpemenu DS3231 — 1 .
Iuranue:
9B barapeiika 6LR6
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Ha3zBanue xypcoBoro npoekra:
Cucrema ynpasJjieHUsi OCBelllcHHEM B 3aBUCHMOCTH OT TeKYLIero BpeMeH! 1
OCBCIIEHHOCTH HA KOHTpoJuiepe Arduino Mega 2560

Pa3zpaboTaTh ycTpONCTBO (3IEKTPUUECKYIO CXEMY MPUHIIUTTUATIBHYIO COCIMHEHUS
OBM u nepudepuitHbIX yCTPOIMCTB, OJI0K-CXEMY aJITOPUTMA, TPOTPAMMHBIN KO/
€ro peaIn3yIolIHii), KOTOPOE BKIIFOUAET OCBEKEHUE (CBETOAHOIHYIO JIEHTY) C
08:00 o 21:00 c noHenenbHUKA MO MATHUILY, €ClK ocBenieHHocTH MeHee 300, a
TaK)Xe BBIBOJUT C OOHOBJICHHEM | pa3 B MUHYTY 3HaU€HUE HaA SKPaH
«OCBEILIEHHOCTh: » TEKYIIee 3HAUCHUE OCBEIIEHHOCTH.

Hcxonnwble 1aHHbIC:
IBM:
Arduino Mega 2560 konTposuiep noctpoeHHblid Ha ATmega2560
IHepudgepuiinbie ycrpoiicrBa:
Creroauonnas jedta 5 m (60 mr/m), 12 B, 60 Bt — 1 .
Pene— 1 mr.
LCD 1602 skpan ¢ unrepdeiicom 1>°C — 1 mr.
Mopyib yacoB peanbHoro Bpemenu DS3231 — 1 mir.
®dortope3uctop unu GoToMOayJb — 1 mT.
IIuranue:
9B barapeiika 6LR6
HMcrounuk nutaHnus cBeToauoaHou JeHTsl 12 B, 60 BT.

6.3. OLEHOYHBIE CPEJCTBA IIPOMEKYTOYHOI'O KOHTPOJIA
Bomnpocs! AJ1s1 TOATOTOBKY K MPOMEKYTOYHOM aTTECTALMU 110 HTOraM

O0CBOCHMS JUCHMILVIMHBI BbIyucauTeIbHbIE MAIIMHBI, CHCTEMbI U CETH

OIIK-7

. OCHOBHBIE TIOHATHUSA U ONPEACIECHUS

. YPOBHH JIeTaIn3all{ BbIUYUCIUTEIbHBIX MAIIUH

. DTanbl pa3BUTHS BEIYUCIUTEILHON TEXHUKH

. KoHuenmus MamuHbl ¢ XpaHUMOM B TAMSITH ITPOrPaMMOM

. Kpurepuu 3¢ (heKTHBHOCTH BBIUUCTUTEIHHBIX MAITHH

. ®aKTOPBHI, ONPENEIAIOIINE PA3BUTHUE APXUTEKTYPBI BBIYUCIUTEIIBHBIX CUCTEM

. [TpoteccopHas apxurekTypa

. Apxurektypa CISC

. Apxutektypa RISC

10. CynepckansapHOCTh

11. VLIW-IIpoueccopsl

12. IIpuHCTOHCKAs U rapBapACKasi apXUTEKTypPbl

13. I[loHATHE CEMAHTUYECKOTO pa3pbiBa

14. Konnueniys MHOTOYPOBHEBOM pabOThl BEIYMCIUTEIbHBIX CUCTEM

O 0 1N N =~ LN =
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15. He dbon HeitmaHnoBCKast apXUTEKTypa

16. CtekoBasi apXUTEKTypa, KAHOHUYECKasi CTEKOBasl MalllMHA

17. Knaccudukarus napaieabHbIX BEBIYUCTUTEIHHBIX CUCTEM

18. Cuctema komaHJ MUKpPOKOHTpoJiepoB AVR.

19. CemelicTBa u Bepcun MUKPOKOHTposuiepoB AVR.

20. AnnapatHas yacth mnatdopmsl Arduino. Bepcun mardopmsr Arduino.

21. bazosblie anemenThl DBM. Jlornueckue 3J1€MEHTHI

22. bazosbie aneMeHTsl DBM. Tpurrepst

23. S3pikm ommcaHus anmaparypel. [Ipoucxoxzaenue s3pikoB SystemVerilog u
VHDL.

24. S3p1ku onucanus annapatypsl. Cumyisinys 1 CuHTE3.

25. S3piku onrcanus annaparypsl. KoMOuHanimoHHas Joruka.

OIIK-9

26. OnepalmoHHasl 4acTb MUKpOIpolieccopa. Y CTPONCTBO yIIpaBICHUS.

27. OmnepamyoHHass 4acTh  MHUKpompoleccopa.  ApupMETUKO-JTOTUIECKOE
YCTPOMCTBO.

28. MHTepdeticHast 9acTh MUKPOIIPOIIECCOpA.

29. XapakTepucTuku cuctem namsatu. Mepapxus 3anioMAHAIOMMNX YCTPOUCTB.

30. OcHOBHas MaMATh.

31 Kem-namsrs.

32. Cratnueckue O3VY.

33. Jlunamuueckue O3Y.

34. TlocTosiHHBIE 3aIIOMUHAIOIINE YCTPOKCTRA.

35. ®mum-namaTe. Oaenr-HaKOMUTENb.

36. BupryanbHas mamsTh.

37. BHeUIHsA MaMsTh.

38. HakomnuTenb Ha KECTKUX MAarHUTHBIX JUCKAaX.

39. HakonuTenb Ha ONTHYECKUX JUCKAX.

40. TBepaOoTEIbHBIN HAKOTUTEIb

41. Cucrema BBoma/BeiBoja. ObOecmeuenue wunTepdeiica ¢ Il u mamsareio.
Obecneuenne naTEpdEiica ¢ OMHUM WA HECKOJILKIUMH MIepU(PEPUHBIMU yCTPONUCTBAMH.

42. Buemnue ycrporictBa. CTpyKTypa BHEIIHETO yCTPOMCTBA.

43. OyHKUIMU MOAYJS BBOJA/BBIBOAA.

44. Metonp! yripaBiieHus: BBOJIOM/BbIBOAOM. KaHanbl 1 mpoueccopbl BBOJA/BBIBOAA.

45. Tumbl HIMHBI KIPOLIECCOP-TIaMSITh», BBOA/BbIBOJIa U CUCTEMHBIE IIIMHBI.

46. Uepapxus muH.

47. ApOuTpax II1H.

48. ITpoTOKO IINHBL.

6.4. MeToguueckue MaTepHuaJibl, ONpeaeJsaolne NPoueaypbl OeHUBAHUS
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaKTEePU3YIUHUX ITANbI
(popmupoBaHust KOMIETEHIIUA

OCHOBHOIl ~ LIENBIO  NPOBEACHHS  MPOMEXYTOUHOM  aTTECTALMM  SIBIIAETCS
ONpEJEICHUE CTENEHU JOCTHKEHUS Lelel mo y4eOHOM AUCIUIUIMHE WM €€ pa3lesaM.
OcymiecTBisieTcss 3TO IPOBEPKOM W OLEHKOW YPOBHS TEOPETHUYECKOM 3HAHUM,
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MOJIYYCHHBIX OOYYaIOIMMUCS, YMEHHS NIPUMEHSATh UX B PEIICHUHU MPAKTUYECKHUX 3ajad,
CTENICHU OBJAJCHUS OOYYaIOMMMUCA MPAKTUYECKUMU HABBIKAMU U YMEHHSIMHU B 00BeMe
TpeboBaHMil pabouell MPOrpamMMBbl MO AUCITUIUIMHE, a TAKKE WX YMEHHE CaMOCTOSITEIHHO

paboTath ¢ y4eOHO TuTepaTypoil.

Opranumzarnusi TPOBEICHHUS TMPOMEXKYTOYHOW aTTECTAllMd perjaMeHTHpOBaHa
«lTonoxenuem 00 opranuzanuu oOpa3oBaTeIbHOro Iporecca B (enepaabHOM
TrOCyJapCTBEHHOM  aBTOHOMHOM  OOpa30BaTeIbHOM  yUpekIeHUH  «MOCKOBCKHIMA

MMOJTUTEXHUUCCKU I YHUBCPCUTCT»

6.4.1. Iloka3aTeqn OUEeHUBAHHWSI KOMIIETEHUMd HAa Pa3jIMYHBIX 3Tanax ux GopMHUpPOBaHUI,

JOCTHIKCHHUEC Oﬁy‘laIOIIII/IMI/ICﬂ IVIAHUPYEMBIX PE3yJabTaTOB oﬁyqemm o JTMCHUIIJIHHE

Koa n HaumenoBanue komnerenuuu OIIK-7. CnocoGeH MpoU3BOAUTHL HEOOXOAMMBbIE pacyeTbl OTHEIbHBIX
0JIOKOB M YCTPOICTB CHCTEM KOHTPOJIsi, aBTOMATH3ALUH M YNpPaBJEHUs, BbIOUPATH CTAHJAPTHBIE CPEACTBA
aBTOMAaTHKH, W3MEPHUTEJbHOH W BbIYMCJIUTE]bHOH TEXHUKH NMPHU NMPOEKTUPOBAHHM CHCTEM ABTOMATH3ALMH U
ynpaBJIeHUs
Iran Kpurtepnu onennBanns
(ypoBeHb)
HEYIOBJIETBOPUTEJILHO | YAOBJIETBOPUTEIHLHO X0opouIo OTJIMNYHO
3HATL OO6yuaromnuiics Obyyaromnuiics OO0yuaronruiics OOyuatonuiics
JIEMOHCTPUPYET MOJTHOE JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
OTCYTCTBUE WU HEIOJIHOE COOTBETCTBUE | YACTUYHOE ITOJTHOE COOTBETCTBHE
HEJI0OCTATOYHOE CIIEAYIOIHX COOTBETCTBHUE CIIEAYIONIHX
COOTBETCTBHUE CIICAYIONIUX | 3HAHHI:0OCHOB CIIEIYIOIIMX 3HAHUN: | 3HAHUI:CTAHIAPTHBIX
3HAHHI: OCHOB TEOPUH MOJICTUPOBAHHUS 1 CTaH/IapPTHBIX MAKEeTOB MPUKIAIHBIX
YIpaBICHUS U KOMITBIOTEPHOTO MAKeTOB NPUKJIAJHBIX | TMPOrpamm,
COCTaBIICHUS MIPOCKTUPOBAHHUS Mporpamm, OpPHEHTHPOBAHHBIX Ha
nmuddepeHmanbHbpIX PaIHOdIEKTPOHHBIX pelleHre HAyYHBIX U
YpaBHECHHH. CPEICTB. MIPOEKTHBIX 3313
PaanO3ICKTPOHUKH.
yMeTh OO0yyJaroruiics He yMeeT Oobyuatormmiics OO0yyatontuiicst OObyJatommiics
WK B HEIOCTATOYHOM JIEMOHCTPHPYET JICMOHCTPUPYET JIEMOHCTPHPYET
CTETIeHN yMeeT HEIOJIHOE COOTBETCTBUE | YACTUYHOE MOJTHOE COOTBETCTBHE
BBIMOJHATh :aHAJIN3 CIEAYIOIIMX COOTBETCTBHUE CIIEAYIOIIMX
npocthix CAP. YMEHHUIaHaIN3 U CUHTE3 | CIEOYIOUIUX YMEHUU:IPOBOJUTH
TEXHUYECKUX YCTPOUCTB | YMEHUHIIPOU3BOIUTH: | DKCIEPUMEHTAJIbHbIE
U CUCTEM IMPpOBOAUTH aHAJIM3a U HCCJICAOBAHUSA B LICIIAX
ONTHMHU3AIMN aHamu3a u
napamMeTpoB ONTUMU3AIMN
ABTOMATHUYECKHUX napameTpoB
CHUCTEM. PaTUO3IEKTPOHHBIX
CPECTB U anpodanuu
MEPCIEKTUBHBIX
TEXHUYECKUX pEIICHUH
Baanerb | OOywarommuiica ne Bnageer | OOyqaroumiica Bnageer | OOyyaromumcs OOyuatonuiics
WIN B HEJOCTATOYHOM B HEIIOJHOM U MPOSIBIISIET | JIOMYCKAIOTCS CBOOOIHO PUMEHSIET
CTETIeHHU BJIAJIeeT:paboToOll | HETOCTATOUHOCTh HE3HAYHUTEIIbHbIE MOJTy4Y€HHbIC HABBIKH, B
Ha MPUKJIJHBIX TAKeTaX U | BIAJCHUS:CUCTEMaMU U omnoKH, MOJTHOM 00BbeMe
porpamMmax. MaKeTaMH MPUKIIATHBIX HETOYHOCTH, BJIa/ICET:KOMIBIOTEPHBI
POrpamM JJIst 3aTpyIHECHUS, MU CUCTEMaMU U
MIPOCKTUPOBAHUSI U YaCTHYHO BIIAJICCT: MaKeTaMH MPUKIATHBIX
MOJICTUPOBAHMS CUCTEM | MaKeTaMu MPOrpamM JJIst
YIpaBIeHUS MPUKITAIHBIX MIPOCKTUPOBAHUSI U
IporpaMMm JJIst MOJEIUPOBAHU
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IMMPOCKTUPOBAHUA 1
MOJCINPOBAHUA
CHUCTEM YIIPABJICHUA

CUCTEM YIIPABJICHUSA

TEXHUYCCKUX CPEACTB

Kon u nanmenoBanue komnerenuuu OIIK-9.Cnoco0eH BLIMOJIHATE
METOAMKAM M 00padaTbiBaTh pe3yjabTaThl ¢ NPUMEHEHHEM COBPEMEHHBLIX MH(OPMANMOHHBLIX TEXHOJIOTHIl U

IKCICePUMEHTDBI

mo 3aJaHHbIM

Iran Kputepuu ouennBanus
(ypoBeHb)
HEYAOBJETBOPUTEJIbHO | YAOBJIETBOPUTEIbLHO X0poio OTJIMYHO
3HATH OO0yuaronuiics OO0yvaronuiics OO0yyarontuiics OOyJatommiics
JIEMOHCTPUPYET TOTHOE JEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
OTCYTCTBHUE HJIH HEIOJIHOE COOTBETCTBHE | YaCTHYHOE ITOJTHOE COOTBETCTBHE
HEJI0CTaTOYHOE CIIEIYFOIITIX COOTBETCTBHE CIIEIYFOIITIX
COOTBETCTBHUE CIECAYIOINX | 3HAHUN:OCHOB CIEeNyIOIIMX 3HaHUN: | 3HAHWI:CTaHIAPTHBIX
3HAHMIA: OCHOB T€OPUH MOJEITUPOBAHUS U CTaHIAPTHBIX MaKeTOB MPHUKJIATHBIX
YIOpaBJICHUSA U KOMIIBIOTEPHOT'0 MAKETOB MPUKJIAIHBIX | IPOTPaMM,
COCTaBJICHUS MIPOCKTUPOBAHUS porpamM, OpUEHTUPOBAHHBIX HA
UG hepeHIaTbHBIX PaIUO3TICKTPOHHBIX pellleHHe HAYYHBIX U
YpaBHEECHUH. CPENCTB. MPOEKTHBIX 33]a4
PaNO3ICKTPOHUKH.
yMeThb OO0yuaroniics He yMeeT OObyuaronuiics OO6yuatontuiics Obyuatommiics
WM B HEJOCTATOYHOMN JEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
CTENEHN yMeeT HEIOJHOE COOTBETCTBHE | YACTHYHOE MOJIHOE COOTBETCTBHE
BBITIOJTHATE: aHAIH3 CIIEAYIOUTUX COOTBETCTBUE CIIEAYIOLTUX
npocTeix CAP. yMEHUNaHAIN3 U CHHTE3 | CIIEeIyIOIIUX YMEHUHN :IPOBOJUTH
TEXHUYCCKUX YCTPOUCTB | YMCHHHMIIPOU3BOAUTH: | IKCIICPUMCHTAIHHBIC
U CUCTEM MPOBOJUTH aHANTN3a M | UCCIICIOBAHUS B IIEIISIX
OTNITHMHM3AIH aHaM3a u
mapamMeTpoB ONTHUMU3AIIH
aBTOMAaTHYECKUX apaMeTpoB
CHCTEM. Paaro3TIEKTPOHHBIX
CPEICTB U anpodanuu
MIEePCTIEKTUBHBIX
TEXHUYECKUX PELIEHUI
BJIAJETh OO0yuaronuiics He BnageeT | OOydJarouIuiics BiIaaeeT OO0y4aronmMcest OO0yJatommiics
WM B HEJOCTATOYHOMN B HETIOJTHOM U TIPOSIBIISICT | JTOITYCKAIOTCS cBOOOTHO TIPUMEHSIET
CTETIeHH BIIAJEET:padOTONH | HEZOCTaTOYHOCTD HE3HAYUTEIIbHBIC MTOJTyYCHHBIC HABBIKU, B
Ha MPUKITATHBIX TAKeTaX U | BJIaICHHS:CHCTEMaMH H OIINOKH, TIOJTHOM 00BheMe
MporpaMmax. MaKeTaM{ IPUKIaTHBIX HETOYHOCTH, BJIa/ICCT:KOMITBIOTEPHBI
TIPOTPaMM JIIst 3aTpyAHCHUS, MU CUCTEMaMH H
MIPOSKTHUPOBAHUS U YaCTHYHO BIIAJIEET: MaKeTaMU MPUKIIaTHBIX
MOJICIIUPOBAHMS CUCTEM | MaKeTaMu MpOrpamm Jist
yIpaBJICHUS TPUKIIATHBIX MPOCKTHUPOBAHUS U
MpOrpamMM JJist MOJICTAPOBAHHUS
MPOCKTHPOBAHUS H CHUCTEM YIIPaBIICHHS
MO/ICITUPOBAHHS
CHUCTEM YIIPaBJICHUS

6.4.2. MeTonnka olleHUBAHNS Pe3yJIbTATOB IPOMEKYTOYHOH ATTeCTAIUH

ITokazaTemsimu OLICHUBaHUA KOMHCTCHHI/Iﬁ Ha 3Tarc HpOMCXYTOIIHOfI arrecTaiuu 110 JUCHHUIIIIMHE

BrrunciauTenpHbIe MalluHbI, CUCTEMbI U CCTU» ABJIAIOTCS PEC3YJIbTAThI O6y‘IeHI/I$I IO JUCIUITIIIMHEC.
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O1eHOYHBII JUCT Pe3yJbTATOB 00yUeHHs 10 AUCIHILIMHE

YpoBeHn
Koz 3HaHus YMenus Hagbiku ChopMHpoBaIHOCTH
KOMIETEHLIUN KOMIIETEHILIUU Ha JAaHHOM
JTane / OlleHKa
OIIK-7. Ob6nagaer 3HaHUAMH | YMeeT [Ipumensier
Criocoben OCHOB MPOBOUTH KOMIIBIOTEPHBIE
MPOU3BOJUTH | MOJCIUPOBAHUA W | DKCIICPUMEHTA | CUCTEMBI U TTAKEeThI
HEOOXOMMBIE | KOMIIBIOTEPHOTO JTBHBIC TIPHUKJIATHBIX
pacueTsl IIPOEKTUPOBAHUS HCCIIEI0BAaHUs | POTrPAMM JUIs
OTHENbHBIX | PaJMO3JIEKTPOHHBIX | B LENSIX | IPOEKTUPOBAHUS U
OJI0KOB U CPEICTB, aHaJIn3a U | MOAEIUPOBaHUS
YCTpPOMCTB CTaHJIapPTHBIX ONTHUMM3AIUHU | CUCTEM YIIPaBIICHUS.
CUCTEM MaKEeTOB napaMeTpoB
KOHTPOJIA, MIPUKIIATHBIX PaaNO3IEKTPO
aBTOMATH3aLK | IPOrpamwm, HHBIX CPEJICTB
uu OpPUEHTHPOBAHHBIX U anpobauuu
yIOpaBleHHs, | Ha pelIeHne | MepCIeKTHBH
BBIOMpATh Hay4YHBIX U | BIX
CTaHJApTHBIE | NPOEKTHBIX  3a]ad | TEXHUYECKHUX
CpeacTBa PaaAMOdIIEKTPOHUKH | PELLEHUM.
ABTOMATHUKH,
HU3MEPUTENTBHO
Hu
BBIYHCIUTEIbH
0l TEXHUKU
npu
MPOEKTUPOBAH
WU CHCTEM
ABTOMATH3ALHU
uu
yIpaBJIeHUs
OIlIK- OOnanmaer 3HaHUSMH | YMeeT [Ipumensier
9.CnocobGen | ocHOB MIPOBOAUTH KOMIIbIOTEPHBIE
BBITIOJIHATH | MOACTUPOBAHUS U | DKCIIEPUMEHTA | CUCTEMBbI U MAKETHI
KOMITBIOTEPHOTO JbHBIE MIPUKIIATHBIX
HKCIIEPUMEHT | MIPOEKTUPOBAHUS WCCIIEIOBAHUS | IPOTPAMM JIS
BI 110 PaZMOdIIEKTPOHHBIX | B [ENSIX | MPOSKTHUPOBAHUS U
3aJJaHHBIM CPEICTB, aHanM3a U | MOACITUPOBAHUS
METOJIMKaM U | CTaHIapTHBIX ONTHMM3AIUHU | CUCTEM YIIPABIICHUS.
o0pabaThIBaTh | MAaKETOB napaMeTpoB
pe3yNbTaThl ¢ | MPUKIAAHBIX Paaro3IEKTPO
IPUMEHEHUEM | IPOrpamwm, HHBIX CPEJICTB
COBPEMEHHBIX | OPHEHTUPOBAHHBIX U anpobdauuu
nH(pOpPMaILMOH | Ha pellIeHue | MepPCIeKTUBH
HBIX Hay4YHBIX U | BIX
TEXHOJIOTHIA U | MPOGKTHBIX  3aJad | TEXHHYECKUX
TEXHUYECKUX | PATUOIICKTPOHUKH | PEIICHHIA.
CpEeICTB

OneHka no AUCUUIUIMHE (CpeHee apupMeTHIECKOe)

OrneHka «OTJIMYHO» BBICTABIISACTCS, €CIU CpeqHee apupMeTHUYecKoe HAaXOAMTCS B MHTEpBAJIE OT

4,5 no 5,0.
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OreHKa «XOPOIIO» BBICTABIISETCS, €CIU cpefHee apupMEeTHIeCKOe HAXOAUTCS B HHTEpPBaie OT 3,5
o 4,4.

OrneHka «yIOBIETBOPUTENBHO» BBICTABISCTCSA, €CIU CpefdHee apu(PMETHUECKOe HaXOIUTCS B
uHTEpBaie ot 2,5 no 3.4.

OrneHKa «HEYTOBIETBOPUTEIHHO» BBICTABIISIETCS, €CIIU CpEelHEe apuPMETHUECKOe HAXOIUTCS B
nHTepBaie ot 0 1o 2,4.

[TpomexyTouHas aTTectanus oOydaromuxcs B (opMme dK3aMeHa MPOBOAMTCA MO pe3ylbTaTaM
BBITIOJTHEHUSI BCEX BHUAOB Y4YEOHOW pabOThI, MPEAYyCMOTPEHHBIX yYEOHBIM IUTAHOM 110 JUCIHMIUINHE
«BpIlUMCIUTENbHBIE MAILUHBI, CHUCTEMbl W CETH», HPU STOM YUYUTHIBAIOTCS PE3YIbTaThl TEKYLIETO
KOHTPOJII yCIIEBAa€MOCTH B TeueHHWe cemecTpa. OIeHKa CTENeHW JOCTIKEHUS OO0yJarouuMUCS
TUTAHUPYEMBIX PE3yJIbTaTOB O0yUYEHUS M0 JUCIHUILIMHE MPOBOAUTCS MPENoaaBaTeNeM, BeAYIUM 3aHITHS
M0 JUCITUTUIMHE METO0OM SKCIIEPTHON OlleHKH. [1o mToraM nmpomMeXKyTOYHOM aTTeCTalllK 10 JUCIUILUINHE
BBICTABJISICTCSI OLICHKA «OTIUYHO», «XOPOII0», KYJAOBICTBOPUTEIBLHOY» UJIH «HEYAOBJICTBOPUTEILHOY.

Ixana oueHnBaHUA Onucanue

BrinonHeHs! Bce BUAbI yueOHOU pabOThI, MIPEAYCMOTPEHHBIE YUEOHBIM IJIAHOM.
CTyneHT [€eMOHCTpUPYET COOTBETCTBUE 3HAHWM, YMEHHUH, HaBBIKOB
IOpUBEIEHHBIM B TallMIIaX TOKa3aTesel, OoNepupyeT NpuoOpPEeTEeHHBIMU
OtinyHO 3HAHUSAMHU, YMEHUSAMHU, HaBBIKAMH, IIPUMEHSET UX B CUTyalUsAX MOBBILIEHHON
cinoxHocTu. [Ipm 3TOoM MOryT OBITH JOIYIIEHbl HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyAHECHUS IIPU AHAIUTHUYECKUX ONepalusax, IEPEHOCE 3HAHUN U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYALUN.

BoinonHeHs! Bce BUuAbl yueOHOU pabOThI, MPEAYCMOTPEHHbIE YUEOHBIM IJIAHOM.
CTy#eHT JNEeMOHCTpUPYET HENOJIHOE, IPaBUIbHOE COOTBETCTBUE 3HAHMH,
YMEHHM, HaBBIKOB NPUBEIACHHBIM B TaONMIAX IOKa3aTesed, Jubo eciu mpu
9TOM OBUIH JIOMYIIEHbI 2-3 HeCYIIeCTBEHHbIE OIIMOKY.

Xopomio

BrimosnHeHs! Bce BUBI yueOHOM pabOThI, IPeAyCMOTPEHHBIE YUEOHBIM IIJIAHOM.
CTyeHT JEeMOHCTPHUpPYET COOTBETCTBHE 3HAHMH, B KOTOPOM OCBEIlE€Ha
OCHOBHas, HauboJiee BaKHAsl 4acTh MaTepualia, HO MPHU STOM JOIyIIEHa OHA
3HAYUTENIbHAS OINOKA WM HETOYHOCTb.

Y 10BIIETBOPUTEIILHO

He BemonHeHn oguH wiu Oosee BHUIIOB y4eOHOM pabOThI, TPEIyCMOTPEHHBIX
yueOHbIM TIaHOM. CTyIIEHT JI€MOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HaABBIKOB IPUBEACHHBIM B TaOJHMIIaX TMOKA3aTeseid, OIyCKArOTCS
3HAYUTENIbHbIE OIIMOKH, MPOSBISIETCS OTCYTCTBHE 3HAHUM, YMEHUH, HaBBIKOB
1O psiy TIOKa3aTesei, CTYJCHT UCIBITHIBACT 3HAYUTENBHBIC 3aTPYTHCHUS MIPH
ONCpUPOBAHUU 3HAHHUAMU U YMCHUAMU NTPHU UX IICPCHOCC HAa HOBBIC CUTyalluU.

HeynosnerBopurensHo
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7. DJIeKTPOHHasi HH(pOpMaIHOHHO-00pa30BaTeIbHAS Cpeaa

Kaxxnpiit oOyuaromuiicss B TedeHHE BCero nepruojaa oOydeHus o0ecneunBaeTcs UHANBHIYaIbHBIM
HEOrpaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHON MH(OpMalmoHHO-00pa3oBaTesbHOM cpene Yebokcapckoro
uHCTUTYTa ((unmana) MOCKOBCKOTO IMOJUTEXHHUYECKOIO YHUBEPCHUTETa M3 JII00OW TOYKH, B KOTOPOM
uMeeTcs J0CTyHn K HH(POPMAIlMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «UHTepHeT» (namee — ceTh
«MHTEepHeT»), KaK Ha TeppuUTOpUHU (uraa, Tak U BHE €e.

OnexkTpoHHas HWH(GOPMAIMOHHO-00pa3oBaTeibHas Cpella — COBOKYIHOCTh HWH(MOPMAIMOHHBIX H
TEJIEKOMMYHUKaLMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIINX TEXHOJIOTHYECKHUX CPEICTB,
o0ecreynBaroIuX OCBOCHHE OOy4arolMMHUCS OOpa30BaTeNbHBIX IMPOTPaMM B IOJHOM 00BbEME
HE3aBHCHMO OT MECTa HaXOXKJIEHHS 00yYaroIINXCs.

OnexkTpoHHas MHQOPMAIIMOHHO-00pazoBaTeabHast cpea ooecrneurnBaeT:

a) JOCTyn K Yy4eOHbIM IUIaHaM, paboOyuM MporpaMMaM JUCHUIUIMH (MOJyJiei), NpaKTHUK,
9JIEKTPOHHBIM yUEOHBIM H3/aHUSM U 3JIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcaM, YKa3aHHBIM B pabOUYHX
MporpaMMax JUCHUIUIMH (MOyJIeH), IPaKTHK;

0) ¢dopmHupoBaHHE BJIEKTPOHHOTO MOPT(ONHNO 00YyHarOLIErocs, B TOM YHCIE COXPaHEHUE ero
paboT M OLIEHOK 3a 3TU PabOThI;

B) ¢uKcanuio xoja o0pa30BaTENBLHOIO IMpOIEcca, Pe3ylIbTaTOB MPOMEXKYTOYHOH aTTecTallud U
PEe3yNbTaTOB OCBOEHUS MPOrpaMMbl OakanaBpuarTa;

I) NpoBeleHHE Y4YeOHBIX 3aHATUM, NpPOLEAYp OLEHKH pEe3yJlbTaTOB OOYYEHMS, peasn3alus
KOTOPBIX MPEIYyCMOTpPEHA C IPUMEHEHHUEM 3JIEKTPOHHOTO O00YUYEeHHs], JUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHI;

1) B3aUMOJIEUCTBHE MEXY y4aCTHUKaMU 00pa30BaTeIbHOIO MPOLIEcca, B TOM YHUCIE CHHXPOHHOE
U (MJIM) aCHHXPOHHOE B3aMMO/ICHCTBHSI TOCPEACTBOM ceTH «VIHTEepHEeT».

OYHKIIMOHUPOBAHUE AJIEKTPOHHON HH(GOPMaLMOHHO-00pa30BaTEIbHON cpeabl o0ecreunBaeTcs
COOTBETCTBYIOIUMH CPeACTBaMHU MH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHH U KBanudukanuein
PabOTHUKOB, €€ UCIIOJIb3YIOLIUX U MOIEPKUBAOLIUX.

@DyHKIMOHUPOBAHUE AIIEKTPOHHON HMH(OPMAIIMOHHO-00pa30BaTeIbHON CpeAbl COOTBETCTBYET
3aKkoHoarenbcTBy Poccuiickon deneparumu.

OcnoBHbIME cocTaBisitoMMu SMOC dunnana sBiIsroTcs:

a) callT WHCTUTYyTa B ceTu VIHTepHeT, pacmojioKeHHBIM 1o aapecy www.polytech2l1.ru,
https://chebpolytech.ru/ koTopslit ob6ecneunBaer:

- gocTyn oOydaromuxcs K y4eOHBIM IUTaHaM, pa0O4YMM TporpaMMaM AMCUUIUINH, TPAaKTHK, K
U3JJaHUAM DJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM, JIEKTPOHHBIM MH()OPMAIIMOHHBIM U 00pa30BaTeIbHBIM
pecypcaMm, yKazaHHBIX B pabouux mnporpammax (pasmensl caiita «CBeneHuss o0 oOpa3oBaTeabHOM
OpraHu3aLn»);

- “HPOpMHpOBaHUE 0OydarOIMXCsi 000 BceX M3MEHEHUAX yu4eOHOTOo mporecca (HOBOCTHAS JIGHTA
caiita, IeHTa aHOHCOB);

- B3aUMOJICWCTBHE MEXIY YYacTHHKaMHM O0pa30BaTeIbHOro Mpolecca (Moapasjenbl cailTa
«3azaTh BOIIPOC TUPEKTOPY»);

0) oduumanbHBIE SIEKTPOHHBIC ajpeca MOApa3ACICHUA W COTPYAHMKOB WHCTHTyTa ¢ SIHIEKcC-
noMeHoM (@polytech21l.ru (CHMCOK KOHTaKTHBIX JaHHBIX moapasfeneHuid dunmana pasMmelleH Ha
opunmaneHoM caiite Pwimama B pazgene «KOHTaKTbD», CIUCKA KOHTAKTHBIX O(UIIHATBEHBIX
JIEKTPOHHBIX JIaHHBIX IpernojaBareneid pasmelieHsl B mnoapasaenax «Kadenps») obecnednBaroT
B3aMMO/ICHCTBHE MEXIY YYaCTHUKAMHU 00pa30BaTEIbHOTO MPOLIECCa;

B) IWYHBIA KabuHeT oOyuaromierocs (moptdonuo) (BXox B JIWYHBIA KaOMHET pa3MelleH Ha
opunmansHoM caiite @unuana B pasgene «CTyaeHTy» monpaszaene «DJIeKTpOHHas HH(GOpMAIMOHHO-
oOpa3oBaTenibHas cpeja») BKIOYAeT B ceOsl HOPT(OIMO CTYJACHTA, IEKTPOHHBIE BEIOMOCTH, PEHTHHT
CTYJEHTOB U 00€CIeYlBaeT:

- (ukcamuio xoja 0Opa30BaTENbHOIO IPOLECCA, PE3yJIbTATOB IPOMEKYTOUHOW aTTecTallud U
Pe3yIbTaTOB OCBOCHUS 00pa30BaTEIbHBIX MTPOrpaMM 00yUYaIOIIMMUCH,

- (opMHpOBAHUE IEKTPOHHOIO MOPT(HOIUO 00YyHaIOLIErocs, B TOM YHCIE C COXpaHEHHE paboT
oOyyJaronierocs, pereH3nii 1 OIEeHOK Ha ATH padOThI,
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I) DJIEKTPOHHBIE OHMONIMOTEKH, BKIIOYAIOIIME HIIEKTPOHHBIC KATaJlOTH, IOJHOTEKCTOBBIE
JOKYMEHTBI W OOECIICYMBAIOIINE JIOCTYNl K YyYeOHO-METOJUYECKAM MaTepHajaM, BBITYCKHBIM
KBaJTU(HUKAIIMOHHBIM paboTaM U T.11.:

Yebokcapckoro nHCTUTYTA (hunuana) - « APBUCy»

1) DJIeKTpPOHHO-OMOnnoTeunsle cuctembl (OBC), BriIoyaromue 3JIEKTPOHHBIA KaTajor |
MOJTHOTEKCTOBBIE IOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- ObpazoBarenbHas matdopma FOpai - https://urait.ru

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

e) matdopma mupposoro odpazoBanus [lomurtexa -https://Ims.mospolytech.ru/

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

3) cuctema 3JekTpoHHOro pokymeHtoobopora DIRECTUM Standard — oOecnieunBaet
JOKYMEHTO000pOT Mexay Punnaiom 1 Y HUBEPCUTETOM;

n) cucrteMa «1C Ympasnenue BY3om Dnexktponnbiii gexkanat» (MOCKOBCKHIM MOTUTEXHUYECKUN
yHHUBepcUTET) oOecneuuBaeT (uKcanuio Xoxa  o0Opa3oBaTeNbHOrO — Ipolecca,  pe3yJbTaToB
MIPOMEKYTOYHOM aTTECTAIMH U PE3yJIbTATOB OCBOCHHS 00Pa30BaTEILHBIX MMPOTPaMM 00YJaIOITIMHUCS;

k) cuctema «POLYTECH systems» oOecneunBaer HH()OpPMAIIMOHHOE, JOKYMEHTaJIbHOE
aBTOMATH3MPOBAHHOE COMPOBOXKICHHE 00Pa30BaTEILHOTO MPOIIECCa;

a) cucteMa  «AOuUTypHeHT»  obOecredrMBaeT  JIOKyMEHTAJbHOE€  aBTOMAaTHU3MPOBAHHOE
COITPOBOKIICHHE PaOOTHI IPUEMHONH KOMUCCHH

8. IlepeyeHb OCHOBHOIi M JONMOJHHUTEJbLHOW Y4eOHOH JIMTEPAaTypbl, HEOOXOAUMON Jisi
OCBOEHHS JHCIMIIJIMHBI

OcHoOBHasl TUTEepaTypa:

1. CrrueB, A. H. BeruncnuTenbHble MaIIMHbBI, CUCTEMBl U CeTH : ydyeOHoe mocobue / A. H.
CorueB. — Mocksa : TYCVYP, 2017. — 131 c¢. — ISBN 978-5-86889-744-3. — TekcT : 3ME€KTPOHHBIH //
Jlanp : osnekTpoHHO-OuMOmmoreuynas cucrema. — URL: https://e.lanbook.com/book/110218 (mara
obparmenusi: 23.05.2025). — Pexxum goctyna: i aBTOPHU3. MOJIH30BATENCH.

2. BbruncnurenbHple MaluHbI, CUCTEMbl U ceTU. ba3oBas opranuzanus OBM : yueGHoe
nocobue / b. B. Cononyxun, A. B. bopoaxko, O. U. Ilantioxun [u np.]. — Cankr-IletepOypr : CIIOI'YT
uM. M.A. bonu-bpyesnua, 2023. — 127 c. — ISBN 978-5-89160-286-1. — TekcT : 3JIeKTpOHHBIH //
Jlaup : oyekTpoHHO-OMONMMOTeuHass cucrema. — URL: https://e.lanbook.com/book/426071 (mata
obpamenusi: 23.05.2025). — Pexum noctymna: A aBTOPU3. MOJIb30BaTENCH.

JlonoTHUTEIbHAS IUTEPATYpA:

1. ToncroOpos, A. I1. Apxurekrypa 9BM : yueOnuk 1is By30B / A. I1. Tonctobpos. — 3-¢
u3., epepad. u gomn. — Mocksa : U3narensctBo FOpaiit, 2025. — 162 ¢. — (Bricuiee obpa3oBanue). —
ISBN 978-5-534-16839-6. — Texkcr : anekTpoHHsbIi // Obpa3oBarenbHas miatdopma HOpaiit [caiiT]. —
URL: https://urait.ru/bcode/566711 (mara obpamenus: 23.05.2025).

2. Hosoxwunog, O. 1. Apxutexktypa 9BM 1 BEIYUCIUTENBHBIX CUCTEM : YU€OHUK IJI BY30B /
O. II. HoBoxwumnoB. — 2-e u3n., ucnp. u non. — Mocksa : UznarensctBo HOpaiit, 2025. — 505 c. —
(Beiciee oOpaszoBanue). — ISBN 978-5-534-20365-3. — Tekct : anektpoHHblil // ObpazoBaTenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/568920 (nara obpamenus: 23.05.2025).

3. Kpeineukas, I'. C. BoluncnuTenbHble MalivHbI, CeTH W cucteMbl : yueOnuk / I'. C.
Kpeineukas. — Mocksa : MUCHUC, 2023. — 614 c. — ISBN 978-5-907560-73-4. — TekcT :
AJICKTPOHHBIN Il Jlanp : ANEKTPOHHO-OMOIHOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/360392 (mara obpamenus: 23.05.2025). — Pexxum nmoctymna: Ajisi aBTOPHU3.
MOJIb30BaTENEH.

4. TexHu4ecKue cpeicTBa aBTOMATHU3AIMHA U YIIPABICHUS | YIeOHUK JJIsl BY30B / 1O 00mIei
penakumeir O. C. KomocoBa. — MockBa : M3marenbctBo HOpaiit, 2025. — 331 c¢. — (Beicmiee
obpazoBanue). — ISBN 978-5-534-19350-3. — Texct : anexkrponHsiii // Obpa3oBarenbHas miatdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/560599 (aara obpamenus: 23.05.2025).
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5. Jlumanosa, H. W. BerancnuTenbHble MalTuHbI, KOMIUIEKCHI, CHCTEMBI U CeTH : yueOHuk / H.
N. JlumanoBa. — Camapa : [II'YTU, 2022. — 400 c. — Texkcr : amekTpoHHBIN // JlaHb @ 37€KTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/411425 (nata obpamenus: 23.05.2025). —
Pexxum nmocTtyma: niist aBTOpH3. TOJIb30BATENECH.

6. JlumanoBa, H. M. Metoaudeckne pekoOMEHAAMHU ISl TOATOTOBKM K TMPAKTHUYECKUM
3aHATUSM TI0 JUCIUIUIMHE «BBIYMCIHTENbHBIE MAIIMHBI, KOMIUIEKCHI, CUCTEMBI U CETH» . ydeOHO-
Metoauueckoe nocodue / H. N. Jlumanosa. — Camapa : III'YTH, 2023. — 58 ¢. — TeKcCT : 21eKTpOHHBII
// Jlanb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/411761 (mata

obpamienus: 23.05.2025). — Pexxum octyna: it aBTOpU3. MOJIb30BATENEH.

Ilepuonanka
1. N3BecTus
Texuanueckue HayKd

https://tidings.tsu.tula.ru/tidings/index.

Tynbsckoro rOCyAapCTBEHHOTO YHUBEpCUTETA.
Hayunbrii peLEeH3UpYEMBII KypHaI.

hp?id=technical&lang=ru&year=1. - TekcT : 3IEKTPOHHBIH.

2. HayuHblli NEepUOIUYECKUI KypHaI
«OHEpreTuKa

YHHUBEpPCUTETA. Cepus

«BectHuk FOkHO-YpanbCKoro rocyaapcTBEHHOIO
Hayunsrii peLEeH3UpyEMBII JKypHal.

https://www.powervestniksusu.ru/index.php/PVS. - TekcT : 31€KTpOHHBIIA.

9. [IpodeccuonaibHblie 6a3bl JAHHBIX U MHGOPMAIIMOHHO-CIIPABOYHbIE CHCTEMBI

ITpodeccuonanbHas 6a3a
JTaHHBIX U HHPOPMAMOHHO-
CIIPABOYHBIC CHCTEMBI

Nudopmanus o mpaBe coOOCTBEHHOCTH (PEKBU3UTHI IOTOBOPA)

YHuBepcureTckas
nHpOpPMAaIMOHHAS CHCTEMa
POCCUA
https://uisrussia.msu.ru/

TemaTnyeckast 7IeKTpoHHAsT OMONMMOTEeKa W 0a3a IS MPUKIIATHBIX
WCCIIeIOBAaHUI B 00JacTH DKOHOMUKHU, YIPABIICHUS, COIMOJIOTHH,
JUHTBUCTUKH,  ¢uinocodpur,  GUIOIOTHH,  MEXKIYHAPOIHBIX
OTHOIIEHUH, IpaBa. CBOOOIHBIN JOCTYII

Hay4Has 2JIeKTPOHHAS
6ubimoreka Elibrary
http://elibrary.ru/

Hayunast snexrponnass Oubmmoreka eLIBRARY.RU - »a10
KpyIHEUIINN POCCUNCKHN MH(POPMALMOHHO-aHATUTHYECKU T
noprai B 00JIaCTH HAyKH, TEXHOJIOTUH, MEIULIMHBI U 00pa3oBaHus,
coJiepKamuii pedeparbl U MOJIHBIE TEKCTHI Ooiee 26 MITH HAYYHBIX
cTaTeil U MmyONuKaluuid, B TOM YHUCIE 3JEKTPOHHBIE Bepcuu Oosee
5600 poccuiicKMX HayYHO-TEXHHYECKUX KYPHAJIOB, U3 KOTOPBIX
ooiree 4800 >xypHAJIOB B OTKPBITOM JIOCTYITE CBOOOIHBIN JOCTYII

cadr  HMHcTuTyTa  Hay4yHOI
nHpOpMaKY 1O 00IIECTBEHHBIM
Haykam PAH.
http://www.inion.ru

bubnmorpaduueckue 6a3pr nanasix MTHMOH PAH mo cormaibHbIM
¥ TYMaHUTapHBIM HaykaMm BeayTcs ¢ Hadana 1980-x romoB. OOmuit
00béM MaccuBOB coctaBisier Oonee 3 muH. 500 ThIC. 3ammceit
(mannbple Ha 1 sHBaps 2012 r1.). EXeromHelii mpUpOCT — OKOJIO
100 ThIC. 3anMCEN.

B 6a3pl gaHHBIX BKIIIOYAIOTCS aHHOTHUPOBAHHBIC ONUCAHUS KHUT U
cTareil u3 )XypHanoB U cOOpHHKOB Ha 140 s3bIKax, MOCTYNHMBIIUX B
dynnamentanbayto oubnmoreky MHMOH PAH.

Omnwucanus crateil U KHUT B 0a3ax JaHHBIX CHAOXEHBI IMHU(PPOM
XpaHEHUs U CChUIKaMU Ha IMOJIHbIE TEKCThl UCTOYHUKOB u3 HayuHoit
3JCKTPOHHOM OMOJUOTEKH.

®denepanbHblil TopTan «Poccuiickoe oOpa3oBaHHe» — YHUKAJIBHBIN

denepalibHBIHI TOpTaJ | HHTEPHET-pecypc B chepe 0Opa3oBaHUs U HAYKH.

«Poccuiickoe ExenHeBHO myOnMKyeT caMmble akTyalbHble HOBOCTH, AHOHCHI

oOpa3zoBaHue» [ DNEKTPOHHBIH COOBITHH, MH()OPMALMOHHBIE MaTepHajbl Ul MIMPOKOTO Kpyra

pecypc] — http://www.edu.ru qyuTaTesen. E’xenenenbHo Ha  [OpTajJle  pa3MelaTcs
9KCKJIFO3UBHBIC MaTepHalbl, UHTEPBBIO C BEAYIIUMHU
CHELMAINCTAMM __ —  TIEAAaroraMM,  IICUXOJIOTAMH,  YYEHBIMH,

44
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http://elibrary.ru/
http://www.inion.ru/
http://www.edu.ru/

PENopPTaXKU U AHATUTUYECKUE CTAThH.
Yurarenau moixy4aroT JIOCTYI K HOPMaTUBHO-IIPaBOBOU Oa3e cdepbl
o0pa3oBaHMs, OHM MOTYT IIOJIb30BATbCS CAMBIMU PA3THYHBIMH
MOJIE3HBIMU CEpPBUCAMHM — TaKHUMH, Kak OHJIAH-TeCTUpOBaHUE,
OMPOCHI M0 AKTYaJbHBIM TEMaM U T.]I.

10. IIporpammHuoe

odecmeueHue

(JIMUIeH3HOHHOe

u

CBOOOHO PpacmpocTpaHsieMoe),

HCNOJIb3yeMoe MPH OCYIeCTBJIEHHH 00pa30BaTeILHOIO NMpolecca

WNudopmanus o npase

IIporpammHuoe COOCTBEHHOCTH (PEKBU3UTHI
Aynutopus
obecrieyeHue JIOroBOpa, HOMED JINLIEH3UU U
T.J.)
Ne 2116 VYueOuHas ayJauTOpHS ISt Windows 7 OLPNLAcdmc nmoroBop NeJ103 ot 30.05.2012) ¢

[pPOBEICHUS] YUeOHBbIX 3aHSATUH BCeX

BUJIOB, IPEyCMOTPEHHBIX
IpOrpaMMon CpeaHero
po¢ecCHOHAIBLHOTO
oOpa3oBaHust/OakanaBpuara/
crieluanuTeTa/ MarucTpaTypsl,
OCHallleHHas ~ 00OpyJOBaHHEM U
TeXHUYECKUMHU CpeAcTBaMu
oOyueHus, COCTaB KOTOPBIX
OIIpEAEIIAETCS B pabouux
[porpaMMax JTUCHUIUIMH (MOTyJiei)
JlaGopaTopus «IIporpammHoro
oOecriedyeHuss W CONPOBOXKICHUS

KOMITBFOTEPHBIX CUCTEM»
KaOuneT nHQOpMaIIMOHHBIX CUCTEM
n TexHoyoruii AO «HIIK «9JIAPA»

noncornamenusMu ot 29.04.14 u 01.09.16
(OeccpoyHast TUIICH3US)

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

Cy6muuensnonnstit gorosop Ne ITTTH-
126/2023 or 14.12.2023

Microsoft Visual Studio 2019

cBOOOJIHO pacHpocTpaHsIeMoe
porpaMmHoOe obecniedeHue (beccpounas
TTIIEH3MST)

KOMITAC-3D v20 u v21

CyOnunen3nonHsli gorosop Ne Hi-22-
00044 ot 21.03.2022

(OeccpoyHast TUIICH3US)

PaitNet CBOOOTHO PaCIPOCTPAHIECMOE
porpaMMmHOe obOecrieucHue (beccpoynas
JTHLICH3MST)

AIMP 0TEYECTBEHHOE CBOOOIHO

pactpocTpaHseMoe IPOrpaMMHOE
obecrieucHue (OecCpOUHAS JTATICH3US )

Ne 22006 VYueOnas ayauropus is
NpPOBEJCHUS YUEOHBIX 3aHATHUH BCEX

Windows 7 OLPNLAcdmec

nmoroBop NeJI03 ot 30.05.2012) ¢
noncornamenusMu ot 29.04.14 u 01.09.16
(OeccpoyHast TUIICH3YS)

BUJOB, IIPEAYCMOTPEHHBIX - - ~

o Kaspersky Endpoint Security ms (Cyomunensnonnsiit qorosop Ne TTITH-
pOrpaMMOon CPEIHCT O/, 2 eca — Pactmpennsiii Russian|126/2023 ot 14.12.2023
PO(eCCHOHATBLHOTO Edition. 150-249 Node 2 year
oOpa3zoBaHusi/OakanaBpuara/ Educational Renewal License
crienuanuTeTa/ Marucrparypsl,Google Chrome CBobomHOE pacpocTpaHsIeMoe
OCHAIlleHHass  O00OpyIOBaHHEM U nporpamMMHoe obecrieueHue (beccpouHast
TEXHHUYCCKMMHU /THLICH3MS)
cpenctBamMu  OOy4YeHHs,  COCTaB

KOTOPBIX OIpeneNseTcss B padboumx
MporpamMMax JUCIHIUIAH (MOTyJIeH)
JlabGopaTopust dMEKTPOIHEPTETUKU U
PIEKTPOTEXHUKHU 000
«Yebokcapckoro
AIIEKTPOMEXAHUYECKOTO 3aBOJIa»

Zoom

CBOOO/IHO PacrpoCTpaHsieMoe
mporpaMMHOe oOecrieueHne (Oeccpoynas
TTUTICH3W )

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

HOMep JnieH3un-42661846 ot 30.08.2007)
¢ poncornameHussMu ot 29.04.14 u
01.09.16 (beccpouHas THUIIEH3MUA)

Ne 103a ITomemenue VIS
CaMOCTOSITEIbHON paboThI
oOydJaronmxcs

Kaspersky Endpoint
Security nyst OuzHeca —

Pacmmpennsiii Russian

Cy6nuueH3noHHbIN gorosop Ne
[MIT1-126/2023 ot 14.12.2023
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Edition. 150-249 Node 2
year Educational Renewal
License

MS Windows 10 Pro

norosop Ne 392 469.223.3K/19
ot 17.12.19 (6eccpounas
JIUIICH3MS)

AdobeReader

CBOOOIHO pacnpocTpaHsIeMoe
porpaMMHoOe oOecrieueHune
(6eccpouHast JIMICH3HS)

I"apanT- cripaBo4HO-
IIPaBOBasl CUCTEMA

Horosop NeC-002-2025 ot
09.01.2025

Yandex Gpay3zep

CBOOOJIHO PacIpOCTpaHIeMOe
nporpaMMHoe o0ecrieueHue
(6eccpouHast JIMICH3MS)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium
Electronic Software

HOMED JULEeH3UN-42661846 ot
30.08.2007) ¢ momcoriameHusIMu
o1 29.04.14 1 01.09.16
(6eccpouHast TUIICH3MS)

Delivery

Academic(Microsoft

Open License

AIMP 0TE4YEeCTBEHHOE CBOOOIHO
pacmpocTpaHseMoe IpOrpaMMHOE
obecnieueHue (OeccpoyHast
JIATICH3HS)

Kaspersky Endpoint CyOnuueH3uoHHbIH 10oroBop Ne

Security mist OusHeca —
Pacmmpennsriii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

[TI11-126/2023 ot 14.12.2023
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11. MaTepHaJIbHO-TEXHHYECKOE 00ecneYeHHe JUCHUILINHDBI

[lepeueHb OCHOBHOTO O0OPYIOBaHUS H

Tun u HOMep momenieHus
TEXHUYECKHUX CPEJICTB O0YUCHHUs

VYuyebHass ayauTopus A8 NPOBEICHHUS y4eOHBIX
3aHATUN BCEX BUOB, IIPEAYCMOTPEHHBIX NIPOrPaMMOM

CpeIHero npoeCCUOHATHLHOTO

oOpa3oBanusi/OakanaBpuara/ cnenuanureta/ | OGopyJoBaHUE: KOMIUIGKT MeOenu  Juis
Marucrparypsl/0akaiaBpuaTa/ crienpanuTeTa/ | y4eOHOro mporecca; J0cka yueOHas; CTEH/IbI
MarucTpaTyphsl,, OCHAIleHHas obOopyaoBaHueM U | TexHUueckue cpeacTsa 00yueHHS:

TEXHUYECKUMHU  CpEACTBaMU  OOY4YCHHs, COCTaB | KOMIIBIOTEpPHAs TEXHHKA, MYJIbTHMEIHIHOC
KOTOPBIX ONpenensercs B padounx mporpammax | obopyaoBaHue (IPOSKTOP, IKPaH)
quctuIinH (Moxyselt) KabuHeT cuctem yrmpaBieHUs
000 «HIIO «Kackag-I'PYID»

Ne 2196 (r. Yebokcapsr, yia. K.Mapkca. 60)

VYueOHast ayauTopus s TPOBEACHHS y4eOHBIX
3aHATUN BCEX BUOB, IPEAYCMOTPEHHBIX MPOTPaMMOM

CpeIHErO npodeccronansaoro | O00pyIOBaHNe: KOMIUIEKT MEOEIH st y4eOHOro
obOpasoBanus/OakanaBpuara/ crienpanuTeTa/ | POHecca, AOCKa yueOHas; CTCHIBL,

aBTOMAaTU3WpOBaHHbIE pabounme ™ecta Ha 15
0o0yJarommxcsi, aBTOMAaTH3WpPOBaHHOE pabodece
MECTO IPEeToIaBaTes,

MarucTpaTypbl, OCHAIleHHas O00OpyJOBaHHEM U
TEXHUYECKUMHU  CpeACTBaMH  OOy4YeHMs, COCTaB
KOTOPBIX oOmpeAensercs B pabouumx Mporpammax

o Texnuyeckre CpeacCTBa O6¥‘ICHHH3
AUCIHILINH (MOIIYJ'ICI/I) KOMITbIOTEpHAaA TCXHHKA, MyJ'IBTPIMQI[PIfIHOG

Jlaboparopuss  «[IporpammHoro oOecnedyeHus 0GopyoBanHe (POEKTOp, KpaH), MapKepHas

COIPOBOXKACHHS KOMIIBIOTEPHBIX CUCTEM) J0CKa, MporpaMMHOE obecreueHne oOmmero u
Kabuner nH(OpPMalMOHHBIX CHUCTEM M TEXHOJOIMH | mpodecCHOHATBHOrO Ha3HAYCHHUS

AO «HIIK «2JIAPA»
Ne 2116 (r. Yebokcapsl, yia. K.Mapkca. 60)

OO0opynoBaHWe: KOMIUIGKT MeOenu s
y4eOHOTO mpolecca;

Texuuuyeckue CpeICcTBa 00VYeHHS:
KOMITBIOTEPHASI TEXHHKA C BO3MOXHOCTBHIO
MOJAKIoUeHUusT K cetn «MHTepHeT» W
obOecrieueHHeM JOCTylma B  JJIEKTPOHHYIO
nH(OPMAIIMOHHO-00Pa30BaTEILHYIO  CPEIy
dunuana

Tlomemenue hilag: CaMOCTOSITEIILHON paboThI
00ydaromuxcst
Ne 103a (r. YeGoxkcapsr, yi. K.Mapkca. 54)

12. MeTozmqecmle YKazaHusd NJisd oﬁyqalomerom M0 OCBOCHHUIO NTHUCHHUILINHBI

Memoouueckue ykazanusa 0na 3AHAMUN IEKUUOHHO20 MUNA

B  xome  nekuMOHHBIX  3aHATUH  OOydarolmieMycss  HEOoOXOOUMO  BECTH
KOHCIIEKTUpOBAaHUE Y4YeOHOro matepuana, oOpaiiarh BHHUMaHUE Ha KaTeroOpuH,
(OopMyJIMPOBKH, PACKPBIBAIOLINE COJEP)KaHUE TEX WIM HMHBIX SBJICHUI U MPOLECCOB,
Hay4HbIE BBIBOJBI U IPAKTUYECKUE PEKOMEHIALINM.

HeoOxoaumo 3a1aBaTh IpenoaaBaTeio yTOUHSIOMINE BOIPOCHI C LENbI0 YSICHEHUS
TEOPETUYECKUX  TOJOKEHUW, pasperieHus CHOpHbIX cuTyaruil. [lenecoobpasHo
nopabaTbiBaTh CBOM KOHCIEKT JIEKLIHWH, Jejlas B HEM COOTBETCTBYIOLIME 3allUCH U3
OCHOBHOM W JONOJIHUTEIBHOM JIMTEPATYPBI, PEKOMEHIOBAHHOW NPENOJABATEINEM U
Ipe1yCMOTPEHHON yueOHOM MporpaMMoi AUCIUIUIMHBI.

Memoouueckue ykazanus 011 3aHAMUI CEMUHAPCKO20 (NPAKMUYECK020) muna.

[IpakTuueckue 3aHATHS TMO3BOJSIOT pPa3BUBaTh y OOYYalOIIErocsi TBOPYECKOE
TEOPETUYECKOE  MBIIIJIEHUE, YMEHHE  CaMOCTOSITEJIbHO  M3y4yaTb  JIATEPATypy,
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aHAM3UPOBATh MPAKTUKY; y4aT YETKO (POPMYIUPOBATH MBICIb, BECTH JUCKYCCHIO, TO €CTh
MMEIOT UCKIIFOUUTEIBHO BaXKHOE 3HAUEHUE B PA3BUTUU CAMOCTOATEIIBHOTO MBIILICHHUS.

[ToaroroBka K MpakTUYECKOMY 3aHSTHIO BKIIOYAeT JABa »Tana. Ha mepBom stame
00yYaroIIUiiCcs IUIAHUPYET CBOK CAMOCTOATENBHYIO Pad0Ty, KOTOpasi BKIIFOYAET: YSICHEHUE
3alaHdsl Ha CaMOCTOATENbHYI0 padoTy; m1moAOOp OCHOBHOM U JIOMOJHUTEIBHOU
JUTEPATYPBI; COCTABIECHUE IJIaHA PAa0O0ThI, B KOTOPOM OIPEAEISIIOTCS OCHOBHBIE ITYHKTBI
npeacrosiuieil  moArotoBku. CocTaBleHHE IUIAHA JAMCHMIUIMHUPYET U IOBBIIIAET
OpraHU30BaHHOCTH B padoTe.

Bropoil 3Tanm BKIIOYAET HEMOCPEICTBEHHYIO MOJTOTOBKY K 3aHATHIO, KOTOpas
HAYMHAETCs] C M3YYEHUsI OCHOBHOM M JIONOJHUTEIbHON JuTeparypbl. Ocoboe BHUMaHUE
Opy 3TOM HEOOXOJMMO OOpaTUTh HAa COAEP)KAHWE OCHOBHBIX IOJOKEHUH U BBIBOJOB,
oObsiCHEHHE  fABJIEHMM U (DAKTOB, YSACHEHHE  MPAKTUYECKOTO  MPUIOKEHUS
paccMaTpUBaEMbIX TEOPETHUYECKUX BOIMPOCOB. Jlajee ciemyeT MOJArOTOBUTH TE3UCHI IS
BBICTYIJICHUN IO BCEM y4e€OHBIM BOMPOCaM, BEHIHOCUMBIM Ha MPAKTUYECKOE 3aHITHE HIIU
0 TE€ME€, BBIHECEHHOW Ha JUCKYCCHUIO (KPYTJIbIi CTOJ]), IPOJyMaTh MPUMEPHI C LIENIbIO
oOecrieueHunst TECHOM CBSI3M M3y4aeMOW TEMBI C peaTbHOU KU3HBIO.

l'oToBsACH K MOKIAMy WIM BBICTYIUICHHIO B paMKaX HWHTEPAKTUBHON (DOPMBI
(IucKyccHsl, KpyIJIblid CTOJ), MPU HEOOXOAUMOCTH CIIEAyeT OOpaTUThCS 3a MOMOILBIO K
PENnoaBaTEIIoO.

Memoouueckue ykazanusa K camocmoameibHoi padbome.

CamocrosiTenbHass pabora oOydaromierocs SIBISIETCS OCHOBHBIM  CPEICTBOM
OBJaJcHUsI y4eOHBIM MaTE€pUaioM BO BpEeMs, CBOOOJHOE OT 00s3aTENbHBIX Y4YEOHBIX
3ansaTuil. CamocTosiTenbHas padoTa 00yyarolerocst HaJl yCBOEHUEM Y4eOHOro Marepuaia
N0 y4yeOHOW NUCUUIUIMHE MOXKET BBIMOJIHATHCS B OMOJIMOTEKE YHUBEPCUTETA, yU4eOHBIX
KaOWHEeTax, KOMIIBIOTEPHBIX KjaccaxX, a Takke B JoMamHuX ycioBusix. CoaepxaHue u
KOJIMYECTBO  CAMOCTOSITEIbHOM  pabOThl  OOydaromierocss OmpenemsieTcs y4eOHOU
IpPOrpaMMON JUCHUILIIMHBI, METOJUYECKUMU MaTepraiaMu, MPaKTUYECKUMU 3aJaHUAMU U
YKa3aHUSIMU TTPENOAaBaTEIIs.

Camocmoamenvnan padooma ¢ ayOumopHoe 6pems MOHcem GKAI0UaAMb:

1) KoHCHEKTUpOBaHME (COCTABICHUE TE3UCOB) JICKIIUH;

2) BBIMOJIHEHHE KOHTPOIBHBIX PadoOT;

3) peuieHue 3aaady;

4) paboTy CcO CIIpaBOYHON U METOIUYECKON JTUTEPATYPOK;

5) paboTy ¢ HOpMATHUBHBIMH MPABOBBIMU AKTAMMU;

6) BBICTYIUICHHUA C JOKJIaJaMH, COOOLIEHUSIMHA Ha CEMUHAPCKUX 3aHITHUSX;

7) 3ammTy BBITOJHEHHBIX PadoT;

8) yuacTue B ONEpaTHBHOM (TEKYILEM) ONpPOCe MO OTACIbHBIM TeMaM U3y4aeMoi
JTUCITUTUTHHBL

9) yuactue B cobOeceoBaHUSX, JIETOBBIX (POJEBBIX) UTPAX, AUCKYCCHUSIX, KPYTJIBIX
CTOJIaX, KOH(PEPEHIIHUIX;

10) yyactue B TECTUpPOBAHUU U JP.

Camocmosamenvnan padooma 60 6HeayOUMOPHOE 8PEMA MOICEN COCHIOAMD U3:

1) moBTOpeHuUs JIEKIIMOHHOI'O MaTepHaa;

2) MOJArOTOBKU K MPAKTUYECKUM 3aHSATHUSIM;

3) u3ydeHus yueOHOUN U HaAyYHOU JTUTEPATYPHI;
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4) wW3yueHUs HOPMATUBHBIX TPABOBBIX aKTOB (B T.4. B DJEKTPOHHBIX 0azax
JTAHHBIX );

5) pelleHus 3a7a4, ¥ UHBIX MPAKTUUECKUX 3aJJaHUI

6) MOArOTOBKHU K TECTUPOBAHUIO U T.JI.;

7) MOATOTOBKHU K MPAKTUYECKUM 3aHSATHUSM YCTHBIX JOKJIAI0B (COOOIIEHNU);

8) moaroTroBku pedepaToB IO 3aJAHUIO MPENOJaBATEIS;

9) BBINOJIIHEHUS KYPCOBBIX padbOT, IPEIyCMOTPEHHBIX YUEOHBIM IIJIAHOM;

10) BeiienieHUsT HanboJee CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB IO MU3y4aeMOl Teme,
MOJIyYEHUE Pa3bSICHEHUN U PEKOMEHJAIIUNA 0 IaHHBIM BOIMPOCAM C MPErojiaBaTesiMU Ha
KOHCYJIbTalIUSIX.

11) mpoBeneHusi CaMOKOHTPOJISI MyTEM OTBETOB HA BOINPOCHI TEKYIIETO KOHTPOJIS
3HAHUM, PELICHUS NPEACTABICHHBIX B JAHHOW IporpaMMe 3ajad, T€CTOB, HalHMCAaHUs
pedepaToB MO OTAEIBHBIM BOIIPOCAM U3Y4YaeMOMl TEMBI.

Texymmii KOHTpOJb OCYHIECTBIISIETCS B (OpPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIAJI0B.

B cnydae mpormyckoB 3aHSATHH, HAIWMYWS WHIUBUIYAIBHOTO Tpadguka oOydeHUs u
JUTSL 3aKPETUICHUS TPAKTUYECKUX HABBIKOB CTYJIEHTAM MOTYT OBITh BBIJAHBI THUIIOBBIC
WHJMBUAYyaJIbHbIC 3aJlaHUsl, KOTOpPbIE JOJKHBI OBITh CJaHbl B  YCTAHOBJICHHBIN
penojaaBaTeaeM CpoK.

13. OcolGeHHocTH peanu3auvu AUCHUIVIMHBI JJIS HHBAJIUAOB M JHI C
OrpaHN4YeHHBIMHU BO3MOKHOCTSIMU 310POBbSI

OOydeHue Mo AaHHOW JUCHUIUIMHE  WHBAIWAOB U JIMI[ C OTIPAaHUYCHHBIMHU
BO3MOXHOCTSIMU 3710poBbsi (nanee OB3) ocymiecTBisieTcss npemnojaaBaTelieM C Y4eTOM
0COOEHHOCTEW MCUXO(MU3UYECKOTO PAa3BUTHSA, WHIUBUIYAIbHBIX BO3MOXKHOCTEH U
COCTOSIHUSI 3JI0POBBSI TAKMX 00YyYarOIIUXCs.

JIist CTYyZIEHTOB C HapyIIEHUSMH OINOpHO-ABUTaTenbHOW (PyHkimu u ¢ OB3 mo
CIyXy TMpeayCMaTpUBAETCS COMPOBOXKIEHUE JIEKUMA W TMPAKTUYECKUX 3aHSATUU
MYJIbTUMEIUUHBIMU CPEJICTBAMU, PA3/IaTOYHBIM MaTEpPUAJIOM.

Hns ctyaentoB ¢ OB3 no 3peHuio mpeaycMaTpuBaeTCsl IPUMEHEHUE TEXHUYECKHUX
CPEACTB YCWJIEHUS OCTAaTOYHOTO 3pEHHs, a TaKke NIPEAYCMOTPEHA BO3MOXHOCTH
pa3paboTKu ayIMOMaTEPHAIIOB.

[lo manHOW nucHMIUIMHE OOYYEeHHE WHBAIMAOB U JHUI[ C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU  3JIOPOBBSI MOXXET OCYIIECTBISATHCS KaK B ayJuTOpPUH, TaK U C
UCITOJIb30BAHUEM AIEKTPOHHOMN uH(pOpMaIIMOHHO-00pa30BaTENbHON cpenbl,
00pa3oBaTeNbHOTO NOpTajia U JIEKTPOHHOM MOYTHI.

49



JIUCT JOIOJIHEHUU 1 USMEHEHUN

paboueit mporpaMmbl JUCIUTIIMHBI

Paboyasg mporpamMma AUCHMIUIMHBI PACCMOTPEHA, OOCYKIEHA W Ooa0o0peHa UIs
ucrnondeHus B 2026-2027 yyeOHOM roay Ha 3acenanuu Kadeapbl, mpoTokoa Ne 9
oT «22» Mmas 2026r.

BHeceHbl JIONOJHEHUSI M M3MEHCHHUSI B YAaCTU aKTyaIW3allMy JIMIIEH3MOHHOIO
IporpaMMHOIO O6€CH€‘—ICHI/IC, HCIIOJBb3YEMOC Ipu OCYIICCTBJICHHUHN
06D330B3T€HBHOFO npoliecca 10 JaHHOW JMCIUILJIMHBI, a TAaKKE COBPEMEHHBIX
HDOd)CCCI/IOHaJII)HBIX 0a3 JaHHBIX H I/IHd)ODMaIII/IOHHI)IX CITPABOYHBIX CHCTCMaAX,
aKTyaJIM3allMM TI€PCYHS] OCHOBHOM W AONOJIHMTEILHOM V‘I€6HOI>’I JUTEPATYPHI,
HCO6XO,Z[PIMOI>1 JJI1 OCBOCHUA AW CIMITIINHBI.

Pabouasi mporpamma JIUCHUIUIMHBI PaccCMOTpEHa, OOCY>KJIeHa MU OJI00peHa s
ucnonaHenus B 202 -202  y4yeOHOM rojy Ha 3acefanuu Kadeapbl, IpOTOKoJ No
oT  « » 202 r.

Bnecennl JOITIOJIHCHUA U U3MCHCHMUA

PabGouass mporpamma JIHCUUIUTMHBI PacCMOTpEHa, OOCYXKJeHa M OJ00peHa s
ucnongHenus B 202 -202  yyeOHOM rojy Ha 3acefaHuu Kadeapbl, IPOTOKOJ No
OT _ « » 202 r.

BHeceHb! I0N0JHEHUS U U3MEHEHUS

PaGouass mporpamMma AMCHMIIMHBI PAacCMOTpeHa, OOCYXKIeHa M 0J00peHa Jyis
ucnonHeHus B 202 -202  yuyeOHOM roAy Ha 3acenaHuu Kadeapsl, IPOTOKOT No
OT  « » 202 r.

BHeceHbI I0N0JHEHUS U U3MEHEHUS
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