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PaGouas nporpaMmma JUCIUTUIMHBI pa3paboTaHa B COOTBETCTBUHU C:

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

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

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

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

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

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




1. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOYYeHUS MO AUCIHHUILIMHE,
COOTHECEHHBIX C IUIAHHMPYEMBIMH Pe3yJbTATAMH OCBOEHHSI 00pa3oBaTebHOM
nporpammbl (Llesin ocBOeHMs AU CHMIIJINHBI)

1.1. Hemsmu OCBOCHHS JUACUUILINHBI «IIporpammupoBanue
MUKPOKOHTPOJUIEPHBIX CPEICTB aBTOMATHU3ALWW» SBISAIOTCS: W3yYEHHUE ITPUHLINAIOB
NOCTPOEHUS M (PYHKIIMOHMPOBAHUS BBIYMCIUTEIBHBIX MAIIMH, B TOM YHCIIE
ApXUTEKTYpP  BBIYUCIMUTENIbHBIX  MAallWH, OOIIMX MPUHLMIIOB  OpPraHU3ALMH
BBIYHMCIIUTEIbHBIX CUCTEM M CETEH, a TaKKe 00 MCTOPUU UX SBOIIOLMHU, BHYTPEHHEM
YCTPOMCTBE U MpPOrpaMMHOM obOecrnieueHrH. CTYIEHT JIOJDKEH TMOJIY4YUTh 3HAHUS O
HOMEHKJIATYpE U KOMIUIEKCUPOBAHUHA OCHOBHBIX MOJYJIEN BBIYMCIUTENBHBIX CUCTEM
(mamee — BC), wux apxuTektype ¢  apuU(PMETUKO-JIOTHYECKUX OCHOBAX
NpOeKTUpOoBaHus U GyHKUUOHUpOBaHUS. [[aéTcs 0030p COBPEMEHHBIX MPOIIECCOPOB,
BHYTPEHHEW ¥ BHENIHEH MamsTH, YCTPOMCTB BBOJA/BbIBOJA M XpaHEHUSA
uH(pOopMaINK, a Takke paboTa MEKMAITMHHBIX UHTEP(HENUCOB.

3amauamMu OCBOEHUS JVCLUIUIAHBI «IIporpammupoBanue
MUKPOKOHTPOJUIEPHBIX CPEACTB aBTOMATU3AL[UN» SIBIISFOTCS:

- U3ydenne CTpyKTypbl U NPUHIUIIOB (pyHKIIMOHMpoBaHus DBM (3HaHuUsS 0
0a30BbIX KOMIIOHEHTAX BBIYUCIUTENIBHBIX MAIIUH — IPOLIECCOpax, MaMsITH, CUCTEMAX
BBO/Ia-BBIBOJIa U KOHTPOJUIEPAX YCTPOMCTB. DTO NMOMOTAET ITOHUMATh BHYTPEHHIOIO
APXUTEKTYPY KOMIIBIOTEPOB M MEXAHHW3MBI B3aHMOJCUCTBUS MEXKIY anmapaTypod u
IPOrpaMMHBIM 00ECTICUEHHEM.

- IloHumMaHHe apXUTEKTYpbl COBPEMEHHBIX BBIYMCIUTENBHBIX MAIVH,
U3YUYEHHUE apXUTEKTyp pa3nuuHbiXx TuroB ARM, RISC-V, Bkiroyass opraHu3zanuio
CUCTEMBI KOMaH]I, PETUCTPOB U CIIOCOOOB aJipecaluu.

- OcBoenue uHTEp(DEICOB M MPOTOKOJOB MEPEayu JAHHBIX M MOHMMAaHHE
0COOEHHOCTEHN pabOThl COOTBETCTBYIOIIMX MPOTOKOJIOB 0OOMeHa HH(OpMaIueH.

- ®opMHpOBaHKE HABBIKOB IMATHOCTUKY U YCTPAHEHUs HEUCIIPABHOCTEM.

- Pa3BuTHe mnpakTHYECKMX HABBIKOB HACTPOMKHM M KOH(UTYpUPOBaHUS
00opyI0BaHUS.

- O3HaKOMJIEHHE € MEPCHEKTUBHBIMU TEXHOJIOTUSIMU U TEHACHIUSAMU Pa3BUTHS
OTPACIIH.

1.2.  O6nactu  mpodecCHOHAIbHOW  AesTeabHOCTH  H(win)  chepbl
npodecCHOHaTbHON ~ ACATEIBHOCTH, B  KOTOPBIX  BBITYCKHHUKH, OCBOWBIIIHC
IPOrpaMMy, MOTYT OCYIIECTBIIATH TPO(ECCHOHATBHYIO ACATEIHHOCTD:

40 Cre0o3Hbie 8U0bL NPOGDECCUOHATLHOU 0essMeNlbHOCMU 8 NPOMBIUULIEHHOCTU (8
chepax: obecneuenuss @vinycka (NOCMABKU) NPOOYKYUU, COOMEEMCMBYIouell
mpeboGaHusM  HOPMAMUBHBLIX  OOKYMEHMO8 U MEXHUYECKUX  YCI08ULL,
MempoLocuLeckoe0 obecneyenus papabomxu, HNpou3eO00Cmed, UCHbIMAHUL U
IKCIIyamayuu npoOyKyuu, Uccied08anus, paspabomku u 3KCHAYamayuy cpeocms u
cucmem asmomMamu3ayuu U YNpaeieHus pasiuyHo20 HA3ZHAYEHUs;, NOGbIULeHUs
agpgpexmuenocmu  npouszsoocmea  NPOOYKYuu €  ONMUMATbHLIMU — MEXHUKO-
IKOHOMUYECKUMU NOKA3AMENAMU NYymeM HPUMEHEHUs CPeoCms A8moMamu3ayuu u
Mexanuzayuu).



1.3. K ocHOBHBIM 3ajlayaM M3Yy4YEHHS IUCIUIUIMHBI OTHOCHUTCS TOJTOTOBKA
BBIIIOJIHEHUIO
po(eCCHOHAIBHBIMH CTAaHAPTAMMU:
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ACVII
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C/02.6
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1.4. Komnerenuuu oOywaroierocs, opMupyeMble B pe3yJbTaTe€ OCBOCHHS

JUCHUIIIINHBI
HanmenoBanmue Koa n Kon n naumenoBanne | [lepevyeHb miiaHupyemMbIxX
KAaTeropum HAHMEHOBaHME HHAUKATOPA pe3yabTaToB 00y4YeHusl
(rpynmsbi) KOMIIEeTeHITHI JOCTHKEHHUS
KOMIIeTeHIIMH KOMIIETEHI[HH




ITK-1
Onpenenenue
1eIecoo0pa3HoCTH
aBTOMaTH3AIUU
MIPOIIECCOB
yIIpaBJICHUS B
OpraHu3aIuu

Pazpaborka ACVYII

IIK 1.1 BrimosaseT
onpeeIcHue
BO3MOXKHOCTHU
dhopmanmzanuu
3JICMEHTOB

CUCTEMBI  yMpaBIICHUS
OpraHM3alii U
1eseco00pa3HOCTH
MEePEBOIANPOIIECCOB
yIIpaBJIeHUs Ha
aBTOMAaTU3UPOBAHHBIN
pexuM

IIK 1.2 Moxert
BBITIOJIHUTH ~ COOp W
MOATOTOBKY  JIaHHBIX
JUIS  COCTaBJICHUS
TEXHHYECKOTO 3aJaHHS
Ha

cozganue ACVYII

IIK 1.3 Crocoben
pas3paboraTb

TEXHHKO-
SKOHOMHYECKOE
000CHOBaHHE
HEOOXOIMMOCTHU
CO3/IaHUSs

ACVYII

HA YPOBHEe 3HAHUU:
COBPEMEHHOE COCTOSIHUE U
poOIEeMBI pa3BUTHUS
BBIYHCITUTENbHBIX
KOMILJICKCOB;
COBPEMEHHYIO
anmaparHyo miargopmy
MePCOHAIbHBIX
KOMITBIOTEPOB;

Ha YPOBHEe YMEeHUI:
paboTaTh C makeTaMmu
MPUKJIAIHBIX IPOrpaMM B
COBPEMEHHBIX
BBIYHCITUTENbHBIX
KOMIUICKCaX;

pabotarth ¢ PyHKIUAMU U
si3bikaMu OC HU3KOTO U
BBICOKOTO YPOBHS;
paboTatsb c
nepuepuitHpIMU
yCTpPOMCTBaMH Ha BCEX
YPOBHSIX;

HA YPOBHE HABBLIKOS:
3HAHUSMH O0COOEHHOCTEN
(YHKIIMOHUPOBAHUS U
MIPOrPAMMHOTO
yIpaBIeHUS
JIOTIOTHUTEITHHBIX
MOJyJIEN
BBIYUCIIUTEIHHOMN
CUCTEMBI

2. Mecto nucuuninibl B cTpykrype OITOII
Huctumnaa b1.JI(M)B.JIB.13 «IIporpammupoBaHue MHKPOKOHTPOJIIIEPHBIX
CPEICTB aBTOMAaTHU3aLMW» pPEATU3yeTCsl B paMKax oOs3arenbHOW 4vactu bioka 1
«Jucuumuinael (MoyJist)» mporpamMmsl OakanaBpuaTta.
JlucuuiianHa npernojaercs o0yJaromumMes o o4Hoi popme o0ydeHust — B 6-M
CeMeCTpe, 10 3a04HOU (opMe — B 8-M ceMecTpe.

JlucuumimHa

«IIporpammupoBanue

MUKPOKOHTPOJIJIEPHBIX

CpencTB

aBTOMATH3AIUI SBISIETCS (PUHATBHBIM dTaroM (GopmupoBanus kommereniwmii [1K-1 B

npoiiecce ocBoenus OITOIT.
JlucuumnnmHa

«IIporpammupoBanue

MHUKPOKOHTPOJUIEPHBIX

CpeacTB

ABTOMATHU3alMn» OCHOBBLIBACTCS HA 3HAHUAX, YMCHHAX W HABBIKAX, HpI/IO6pCT€HHBIX

IIpu  MU3y4YCHUMU JHUCHUIIIHNH:

KOMIIBIOTEpHAsl Tpaduka MNpu MNPOEKTUPOBAHUH,

KOMITBIOTEPHOE MOJEIUPOBAHUE MTPOLECCOB AIEKTPOIHEPTETUKH.
®opMoil MPOMEKYTOUHOU aTTECTAMU 3HAHUW 00y4yaeMbIX MO OYHOU (hopme
o0yueHuUst SBISETCS DK3aME€H B 5-M cemecTpe, Mo 3a04HOM (opmMe 3K3aMeH B 8-M

CEMCECTPC.




3. O0beM TUCHUIIIHHBI
ouyHas hopma 0OyUICHUS:

Buj yueOHoii paGoThl M0 AUCHUIINHE Bcero B 3.e. m yacax Cemectp 6
B yacax

Obmast TPy10EMKOCTD IHCIHILTHHDI 6 3.e. -180 ak.uac 180 ak.uac
Konmaxmuasn paboma - Ayoumopuuvie 3anamus 73 73
Jlexuuu 36 36
Jlabopamopnvle 3ansamusi 36 36
CemuHnapwl, npakmuyeckue 3aHamusl - -
Koncynemauus 1 1
Camocmosmenvhas paboma 71 71
KypcoBas padora (KypcoBOii IPOEKT) - -
Bujt npomeskyTo4HOM aTTecTALNH Dxk3aMeH-36 yacoB | Dk3aMeH-36 4acos

3a04yHas popMa OOyUICHUS:

Buj yueOHoii paGoThl M0 JUCHUILINHE Bcero B 3.e. m yacax Cemectp 6
B yacax

Obmast TPy10EMKOCTH IMCIHILTHHDI 6 3.e. -180 ak.uac 180 ak.uac
Konmaxmmuas paboma - Ayoumopnbsie 3anamus 13 17
Jlexuuu 6 8
Jlabopamopnuvle 3ansamusi 6 8
Cemunapwl, npakmuyeckue 3aHamusl - -
Koncynemauus 1 1
Camocmosmenvhas paboma 158 158
KypcoBas padora (KypcoBOii IPOEKT) - -
Bujt npomeskyTo4HOM aTTecTALNH DK3aMeH-9 JacoB DK3aMeH- 9 4acoB

4. Cogepxanne JTUCHMILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3aeJiam)
AUCUMILIMHBI C YKa3aHHeM HMX 00beMOB (B aKaJeMHYeCKHX 4Yacax) M BH/IOB

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

TpynoeMKoOCTh B yacax
KonTaktHas padora — Kon
HanmenoBanue TeM (pa3/iesioB) AynutopHas pabora camocTo | MHIWKaTopa
JTUCIUIIINHBI ceumaper | ATENbHA | JIOCTHXKCHHH
11a00paTopH
JICKIIUA NpaKTUYEeCKH | s pa60Ta KOMIICTCHIIUN
bIC 3aHATUA
€ 3aHATHUA
Tema 1. OcHOBHBIE NOHATHSA U IIK-1.1
OnpeaeIICHUS 4 - - 5 [K-1.2
I1K-1.3
Tewma 2. CoBpeMeHHBIE - IK-1.1
MPOIECCOPHBIE APXUTEKTYPhI 4 - 5 IK-1.2
IIK-1.3
Tema 3. Apxurekrypa - IIK-1.1
BBIYNCIUTENLHBIX MATH 1 4 - 5 T1K-1.2
BBIYHCIIMTEIIBHBIX CUCTEM IIK-1.3




Tema 4. MUKPOKOHTPOJIIIEPHI - IK-1.1
AVR 4 4 9 IIK-1.2
I1IK-1.3
Tema 5. ba3oBsle 3nemenTs DOBM - IIK-1.1
4 8 7 IIK-1.2
IIK-1.3
Tema 6. SI3BIKU ONHMCAHHS - IIK-1.1
armaparypsl 4 - 10 [K-1.2
I1IK-1.3
- IIK-1.1
;i‘;i ;ﬁ;‘:"MHHaH’mHe 4 8 10 IK-1.2
IIK-1.3
IIK-1.1
Tewma 8. Opranuzauus H 4 8 - 10 [K-1.2
IIK-1.3
IIK-1.1
Tema 9. CuctemMbl BBOZa/BEIBOIA 4 8 - 10 [IK-1.2
I1IK-1.3
IIK-1.1
Koncynpranuu 1 - [K-1.2
IIK-1.3
IIK-1.1
Kontpois (3x3amen) - 36 IK-1.2
I1IK-1.3
HUTOI'O 73 71
3aouHas popma oOydeHUs
TpynoeMKoOCTh B yacax
Konrakthas pabora — Koz
HanmenoBanue Tem (pa3iesion) AynutopHas pabota CaMOCTO I/IH)II/IKaTop%
JUCIUTNINHBI cemumaper | ATENbHA | JOCTHXKCHHH
JICKITUA i?fg:;;gﬁg MpaKTHYECKU | S pa60Ta KOMIICTCHIIUN
€ 3aHATUA
Tema 1. OcHOBHEIEC TOHATHS U TIK-1.1
OnpeaeIICHUS 1 - - 15 [K-1.2
TIK-1.3
Tewma 2. CoBpeMeHHBIE IK-1.1
MPOLIECCOPHBIC APXUTEKTYPHI - - - 25 [IK-1.2
IIK-1.3
Tema 3. Apxurektypa [K-1.1
BBIYUCJIMTEIBHBIX MAILIMH U 1 - - 15 T1IK-1.2
BBIYHCIUTEIbHBIX CHCTEM IIK-1.3
Tema 4. MUKPOKOHTPOJLIEPHI IK-1.1
AVR - 4 - 15 I1IK-1.2
IIK-1.3
Tema 5. ba3zoBrie sneMmenTsl OBM TIK-1.1
1 - - 15 IIK-1.2
IIK-1.3
Tema 6. SI3pIKHM OnTHCaHUA IIK-1.1
arraparypel - - - 28 [IK-1.2
IIK-1.3




TIK-1.1
1 - - 15 IIK-1.2
IIK-1.3
IIK-1.1
Tewma 8. Opranu3zanus yH 1 - - 15 [K-1.2
I1K-1.3
TIK-1.1
Tema 9. CucremMbl BBOIa/BEIBOIA 1 2 - 15 [IK-1.2
IIK-1.3

Tema 7. 3amroMHHAIONINE
YCTpOMCTBA

ITK-1.1
Koncynpranun 1 - [IK-1.2 -
I1K-1.3

IK-1.1
KonTpons (3x3ameH) - 9 [1K-1.2 9
IK-1.3

UTOoro 13 123 158

4.2. Conep:kanue JUCUUIINHbBI

Tema 1. OcHOBHbIE IOHATHSA U ONPe/IeJIeHUA

[loHATHS BBHIYMCHMTENBHAS MAallMHA W BBIYMCIMTENbHAA CHCTEMA. Y POBHU
JETAIU3aUUU BBIYUCIUTEIbHBIX MAIIUH. OTalbl Pa3BUTHS BBIUMCIUTEIBHOW TEXHUKU.
KoHuenuust MammHbl ¢ XpaHUMOM B mamAtu nporpammoil. Kpurepun sddexrtuBHOCTH
BBIYMCIIUTEIBHBIX  MAIlIHH. @akTOphl, ONPEACISIIOIINE PA3BUTHE APXUTEKTYPHI
BBIYMCIIUTEIBHBIX CUCTEM

Tema 2. CoBpeMeHHbIE IPOLECCOPHBIE APXUTEKTYPbI

[Ipoueccopnas  apxurektypa. Apxurekrypa CISC.  Apxurektypa  RISC.
Cynepckansipaocts. VLIW-IIponeccopsl.

Tema 3. ApXuTeKTypa BHIMUCIUTEIbHBIX MAIIIMH M BHIYMCJINTEIbHBIX CHCTEM

[IpuHCcTOHCKass M rapBapickas apXUTEKTyphl. [IOHSITHE CEMaHTHYECKOTrO paspbiBa.
Konuenust MHOTOypoBHEBOH pabOThI BRIUUCTUTENBHBIX cucTeM. He don HelimanoBckas
apxutekrypa.  CrekoBas  apXUTEKTypa,  KaHOHMYECKas  CTEKOBas  MalllMHA.
Knaccudukanus napayienbHbIX BEIYUCIUTEIbHBIX CUCTEM.

Tema 4. MukpokonTposiepst AVR

Kpatkas uctopuss MukpokontpoisiepoB AVR. Cucrema KkoMaHa MUKPOKOHTPOJUIEPOB
AVR. CewmeiictBa u Bepcun MUKpokoHTposuiepoB AVR. Uto Takoe Apnyuno? Cpena
pa3pabotku Arduino. AmnmapatHas 4dacth muiar@opmel Arduino. Bepcum miatdopmel
Arduino. ITnatel pacuupenust Arduino. XapakTepucTUKH MakeTHBIX TiaTt Arduino.

Tema 5. bazosble 2s1eMenTbl IBM

Jlornueckue anemeHThbl. Tpurrepsi.

Tema 6. SA3bIkM ONMCAHUA ANINIAPATYPbI

3auem HyxHbl HDL? HHrerpanpHas cxema CHEHHAIBHOTO  HA3HAYECHUS.
[Iporpammupyemas 1mosiab30BaTeeM BeHTHIbHAsA Marpunia. OcHoBHbIe KoHIenuuu HDL.
[Tpoucxoxnenne si3pikoB VHDL u SystemVerilog. Cumynsuuss u Cunte3. butoBbie
oneparopsl. OnepaTopsl COKpalieHusl.

Tema 7. 3anomuHaomMe ycTpoiicTBa



TpeOoBanus k maMaTu kommbioTepa. Mepapxus 3anoMrHAOMINX YCTPOUCTB. Peructpsr
npoueccopa. OcuoBHas namsiaTh (SRAM u DRAM). Kem-namsars. [loctosHHas naMsTh.
Bremnss mamsars. Hakomurens Ha JKECTKMX MarHUTHBIX JAucKax. Hakomurens Ha
ONTUYECKUX JUCKaxX. TBEPAOTENbHBIN HAKOMUTENb. DlenI-naMsTh.

Tema 8. Opranuszauus WIKH

OBoronMs CUCTEM coeauHeHnd. [lapameTrpsl, XapakTepu3yronme MmuHy. THUNbI MIWH:
IIUHBI «IIPOIIECCOP-MIaMsThy», IIIMHBI BBOJIa/BbIBOJA, CUCTEMHbIC IIMHBL. Mepapxus miuH.
ApOutpax muH. CxeMbl apoutpaxka. [Iporokon muHel. CTaHaapTU3AIMS HIKH.

Tema 9. Cucrembl BBOJa/BbIBOA

Mecto cucteMbl BBO/IA/BBIBOJIa B APXUTEKTYPE BBHIYUCIUTEIHLHON MalIuHBI. AIPEecHOE
IPOCTPAHCTBO CUCTEMBI BBOJA/BbiBOAA. Ilepudepuitnbie ycrpoiictBa. OYHKIIUU MOIYJIsS
BBOJa/BhiBOAa.  CTpykTypa  Monayids — BBoJa/BbiBOJA.  Meroabl  yIpaBieHUS
BBOJIOM/BBIBOJIOM.

5. VY4eOHO-MeTOAMYeCKOe o0OecledeHHe CAMOCTOATENbHO PadoThI
CTYJAEHTOB

CamocrosiTenpbHass paboTa TPOBOAUTCS C IENbIO: CHUCTEMaTHU3allud |
3aKpEIJICHUSI TMOJYYEHHBIX TEOPETUYECKUX 3HAHMM M NPAKTUYECKUX YMEHUH
oOyyaromuxcsi; yriyOJeHUs U pacIIUPEHUs] TEOPETUUYECKUX 3HAHUU CTYJICHTOB;
dbopMupoBaHUsS YMEHUU HCHOJIH30BaTh HOPMATHMBHYIO, IPABOBYIO, CIPABOUYHYIO
JOKYMEHTAIIUIO, YUYEOHYIO U CIICHHAIBHYIO JIUTEPATypy; Pa3BUTHS MO3HABATEIIHHBIX
CIIOCOOHOCTEM M aKTHMBHOCTM  OOYYalOIIMUXCA: TBOPYECKOM  WHUIIMATHUBHI,
CaMOCTOSITEJIbHOCTH,  OTBETCTBEHHOCTH,  OPTraHU30BAHHOCTH;  (OpPMUpPOBaHHE
CaMOCTOSITETIbHOCTH MBIIUICHUS, CIIOCOOHOCTEM K CaMOpa3BUTHIO,
COBEPILIEHCTBOBAHUIO M CaMOOpraHu3aiuu; GoOpMHUpPOBaHUSA MPOPECCHOHATBHBIX
KOMIIETEHIIMIA; Pa3BUTHIO UCCIEN0BATEIbCKUX YMEHUHN CTYAECHTOB.

@opMbI U BHUJBI CAMOCTOSITEILHOW pabOThl CTYJEHTOB: YTEHHUE OCHOBHOM U
JOTIOJIHUTEIIBHOM  JIUTEpaTypbl — CaMOCTOSITEJIbHOE M3y4Y€HUE MaTepuana o
PEKOMEHTyeMbIM JIUTEPATYPHBIM UCTOUYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTalOToOM,
CaMOCTOSATENbHBIN MOA00P HEOOXOAMMOW JUTEpaTyphl; paboTa €O CIOBapem,
CIIPaBOYHHUKOM; TOWUCK HeoOxomumour wuHpopmanuu B cetu  MHTEpHeT;
KOHCTIEKTUPOBAHHE MCTOYHHUKOB; pedepupoBaHHEe HMCTOUYHUKOB;, COCTABIICHHE
AQHHOTAlUM K MPOYUTAHHBIM JIUTEPATypPHBIM UCTOUYHHKAM; COCTaBJICHUE PELICH3UN U
OT3bIBOB Ha IMPOYMTAHHBINM MaTepual; COCTaBICHUE 0030pa MyOJMKaIUil MO0 TeMe;
coctaBiienue Oubnmnorpadun (O6ubIUOrpaduyecko KapTOTEKH); IMOJATOTOBKa K
pa3nuuHbIM (popMaMm TeKylied W MPOMEKYTOUHOW arTecTtaluu (K TECTHUPOBAHMIO,
KypcoBoii paboTe, 5K3aMEHY); CaMOCTOSATEIbHOE BBIMOTHEHUE MPAKTHUYECKUX
3aJlaHui PENPOTYKTUBHOIO TUIIA (OTBETHI HA BOIIPOCHI, 3a]]a4H, TECTHI).

TexHonorust opraHu3ali CaMOCTOSTEIHHOM PA0OTHI 00YYaIOIIMXCS BKIIOYACT
UCIIOJIb30BaHUE  HH(POPMAIMOHHBIX U  MaTepUATbHO-TEXHUYECKHX  PECypcoB
00pa30BaTEILHOIO YUPEKACHUS: OMOIMOTEKY ¢ YMTAIBHBIM 3aJI0M, KOMITBIOTEPHBIC
KJIACChl C BO3MOXHOCTBIO paboTel B HMHTepHer; ayautopum (KJIacchl) IS
KOHCYJIbTAallMOHHOW JIEATEIbHOCTH.

[lepen BbIMOTHEHHEM OOYYAIOIIMMUCA BHEAYAUTOPHON CaMOCTOATEIHHOU
paboThl mpenojiaBaTedb MPOBOAUT KOHCYJbTHPOBAHUE IO BBIMOJHECHUIO 3aJaHUs,



KOTOpBIA BKJIIOYAeT LEdb 3a/aHus, €ro COJAEpPKaHUS, CpPOKU BBINOIHEHHUS,
OPUEHTHUPOBOYHBIN 00BEM pabOTHl, OCHOBHBIE TpEeOOBaHUS K pe3ysibTaraMm padoTHI,
KpUTEpUU OLEHKH. Bo BpeMs BbIMOJHEHUS OOYYaIOUUMUCS BHeayIUTOPHOU
CaMOCTOSITENIbHOM pabOTHI U MPU HEOOXOJUMOCTHU MPENOaBATENb MOXKET MPOBOAUTD
WHIMBHUIyaJIbHbBIE U TPYIIOBbIE KOHCYJIbTAIIHH.

KoHTponb  caMocTOsITENbBHOM ~ pabOThl  CTYJAEHTOB  MpPEIyCMaTPHUBAET:
COOTHECEHHE COACPKAHMSI KOHTPOJIS C LEIIMU 00yUueHus; 00bEKTUBHOCTh KOHTPOJIS;
BAJIMIHOCTh KOHTPOJS (COOTBETCTBHE NPEABSABISIEMBIX 3aJaHU TOMY, YTO

npeanonaraerca MpoBEpUTh); AU PepeHInanno KOHTPOIbHO-U3MEPUTEIbHBIX
MaTepUaoB.
®opMBl KOHTPOJII CaMOCTOSITEJIBHOM paboThl: MPOCMOTP U IpPOBEpKa

BBITIOJIHEHUS ~ CaMOCTOATENBHOM  paboThl  MpernojiaBaTresieM;  OpraHu3alus
CaMOTMPOBEPKH, B3aMMONPOBEPKU BBHITIOJIHEHHOTO 3aJlaHus B TPYIIE; 00CYXICHUE
PE3yIbTATOB BBHIOJHEHHOW PabOThl HA 3aHSITHH; MPOBEJCHUE MUCHMEHHOTO OIPOCa;
IIPOBEJICHUE YCTHOTO OINpOCa; OpraHu3alus W NPOBEACHUE WHAUBHUIYAIBHOTO
cobOeceToBaHMsI; OpraHU3aIusl U IPOBEICHUE COOECEeI0BaHUSI C TPYIIIOHN.

IlepeyeHb BONIPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE
AUCUMILTHHBI, (OPMBbI BHEAYTUTOPHOI CAMOCTOSTEILHON padoThI

MOBBILIEHUS IPOU3BOAUTEIBLHOCTH IIPOLIECCOPA U
yMeHbllIeHUs sHepronoTpednenus? OO0bsICHUTE CYTh
METOJIOB CYIIEPCKAISIPHOCTH U KOHBEHEPU3ALIUH.

3. [ToueMy coBpeMeHHbIE MPOIIECCOPBI UCTIOIB3YIOT
pas3nu4Hble YPOBHU Kell-naMatu? Onuiunre padboTy
L1-, L2- u L3-kemrei.

4. Yem otnmyarorcst apxurektypsl RISC n CISC?
HazoBuTe u3BecTHbIE peanuzannn o0enx
aApXUTEKTYP.

5. PacckaxuTe 0 XapakTepUCTUKAX COBPEMEHHBIX
rpaduueckux nporeccopos (GPU): mouemy GPU

HaumenoBanue IlepeyeHb BONpoOCoOB, 0OTBOAMMBIX HA ®opmMbl BHEAYAUTOPHOM
TeM (pa3eJioB) CaMOCTOATEIbLHOE 0CBOCHHE CaMOCTOATEIbLHOMN
AUCHUILINHBI padoThI
Tema 1. OcHOBHBIE 1. TIloHatus  BBUMCIOUTENbHAass  MammHa ¥ | PaGota ¢  KOHCHEKTOM
IMOHATHUS U BBIYHCIIMTEIbHAS CHCTEMA. JICKITUH, Y4eOHOH,
OIpEACIICHUS 2. IToxonenust 9BM. METOUYECKOU u
3. Kpurepun 5>(p¢PeKTUBHOCTH BBIUYUCIUTEIbHBIX | JOMOJHUTEIBHON
MalIlH. JIUTEPaTypoi.
4. DaKTOpHI, ONPEACIISIIOIINE pasButue | [loaroroBka k aHanusy
APXUTEKTYPBl BBIYUCIUTEIBHBIX CUCTEM KOHKPETHOW CUTYallUH.
5. TexHonoruu, NpUMEHsSIEMbl € MPU MPOU3BOJACTBE | DK3aMEH.
MHUKPOIIPOLIECCOPOB.
Tema 2. 1. YUto mpeacTaBisitoT co00i MHOTOITPOIIECCOPHAs Pabora ¢ koHcmekTOM
CoBpemeHHbIE aApXUTEKTYpa U MYJIbTHIIPOLIECCOPHOCTD? JIEKLIWH, y4eOHOii,
IIPOLIECCOPHBIE [Iepeuncnnre OCHOBHBIE PUHIUAIIBI TOCTPOEHUS METOANYECKOU u
APXUTEKTYPBI MHOT'OSIEPHBIX IIPOLIECCOPOB. JOTIOJTHUTEIbHOU
2. Kakue TeXHOJIOIMHY UCTIOIb3YIOTCS IS JIUTEPaTypOi.

IlonroroBka k aHanu3zy
KOHKPETHOW CHUTYyaluH.
DK3aMeH.
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3HAYUTENBHO () (HeKTUBHEE OOBIUHBIX LIEHTPATBHBIX
MPOLIECCOPOB B HEKOTOPBIX TUIIAX BHIYMCICHUMN?

Tema 3. Apxurektypal 1. Kakue kiroueBble 3JIeMEHTHI BXOIAT B cocTaB | PaboTa ¢ KOHCHEKTOM
BBIYMCIIUTEIIbHBIX Kiaccuueckoi (GoH-HeltMaHOBCKOM apXUTEKTYphI? | JICKIIUH, y4eOHOH,
MalllH U JlaiiTe NOosICHEHUS 110 KaXKIOMY JJIEMEHTY. METOANYECKOU u
BBIYMCIIMTEIIbHBIX 2. Yrto o03HauYaeT TEPMUH  «TAPBAPACKAS | JOMOIHUTEIbHOU
CHUCTEM APXUTEKTypa» U B 4EM 3aKIIOUYAIOTCS €€ OTIIMYUSA OT | JINTepaTypoH.

¢dhon-HelimanoBckoit Moaenu? [ToaroToBka k aHanU3y

3. O603HaubTe MPUHIMITHAIBHBIE PA3INYUSA MEXKIY | KOHKPETHON CUTYaIUH.

CUMMETPUYHBIMU MHOT'OIIPOLIECCOPHBIMU | DK3aMEH.

cucteMamu (SMP) u acummerpuunsiMu (AMP).

4. TlpuBemure KIaCCU(PUKANMIO KOMITBIOTEPHBIX

ceTell coriacHo MacmTaly OxBaTa TEPPUTOPHU H

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

OXapaKTEPU3YHTE KKy KaTErOpHIO.

5. PackpoiiTe = CymIHOCTh  TE€pPMHUHA  «TPHUMI-

BeIuucieHus»  («grid computing»). B kakux

o0nacTsIX dyamle BCEero NpPUMEHsETCS JlaHHas

TEXHOJIOTHSI?
Tema 4. 1. YUto Takoe MmukpokoHTpoiep AVR u kem Obuta Pabora ¢ koHcHekTOM
MuKpOKOHTpOJUIEPHI | pa3paboTaHa 3Ta cepus MUKPOKOHTPOJLICPOB? JIEKU UM, y4eOHOIH,
AVR 2. Kako#i Habop MHCTPYKIUH (apXUTEKTypa Habopa | METOJAMYECKOM u

KOMaHJ1) UCIOJIb3YETCS] B MUKPOKOHTpOJIEpax JIOTIOJIHUTEbHON

AVR? Yem oH xapakTtepuzyercs? JIUTEPATYPOH.

3. Ilepeuncnure OCHOBHBIE CEMENCTBA
MHUKPOKOHTposiIepoB AVR u HazoBuTe
IIPEICTaBUTENEN KayKIOr0 CEMENCTBA.

4. Kakve BHENTHUE MPEPhIBAHUS TTOAACPKUBACT
MukpokoHTposuiep ATmega328P u kakoBa
nporeaypa ux oopadoTKu?

5. Onuiurte BCTPOSCHHBIE MOYJIN
TaiMepOB/CUETIYMKOB MUKpOKOHTpoJiepa AVR. Jlis
94ero OHU MPUMEHSIOTCS U KaKHe PEXKUMBI pa0OThI
MOJIJIEP>KUBAIOTCS ?

ITogroroBka k aHanusy
KOHKPETHOW CUTYaIIUH.
DK3aMeH.

Tema 5. bazoBbie
sneMeHTs DBM

1. Yto Ha3bIBaeTCd MHUKPOMPOIECCOPOM MU KaKOBO
€ro OCHOBHOE MpeJaHa3HaueHue B cocrape IBM?

2. Kakue cymiecTByIOT BUJIbI MaMSITH B KOMITbIOTEPE
U B 4€M COCTOSIT MX OCHOBHBIE pa3inyus’?

3. Jlnst wero mpeaHa3HAYCHBI TOPTHI BBO/IA/BBIBOAA U
KaKUMH XapaKTepUCTUKaMU OHU 00J1a/1a10T?

4. Yro moHMMaeTcs MOJl IIMHHOW OpraHu3aluei
KOMITBIOTEpA U KaKO€ 3HAYeHHE MMEeT CHCTeMa IIUH
B o01eit ctpykrype OBM?

5. Kak ycrpoenbl 0a3oBasi JIOTMKa W apu(METHKO-
norudeckoe yctpoictBo (AJIY) B iupoBeIX cxemax
Y KaKHe ONepalliy BIMOIHSIOT IaHHBIE SJIEMEHTHI?

PaGora ¢ KOHCIEKTOM
JIEKLIMH, y4eOHOH,
METOINYECKOM u
JOIIOJTHUTEIEHOU
JINTEPATYPOH.
[ToaroroBka K aHanM3y
KOHKPETHOU CHUTYyalUU.
DK3aMeH.

Tema 6. S3p1KH
OIMCaHUs
arnmapaTypbl

I. Yro Takoe S3BIKM OMUCAHUS AaIIapaTypbl
(Hardware Description Languages, HDL) u nis uero
OHHU HYKHBI?

2. Kakue nBa Hauboyiee TMOMYyJSPHBIX S3bIKA
OMMCAaHUS aIapaTypbl UCMONb3YIOTC cerofaus? Uto
00IIEero ¥ B YeM pa3HHIIA MEXAY dTUMHU s3bIKAMU?

Pabora ¢ KOHCIEKTOM
JIEKIIMH, y4eOHOH,
METOIMYECKOM Hu
JOTIOJHUTEILHOM
JINTEPATYPOH.
IToAaroToBKa K aHAJIHM3y
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3. B 4eM COCTOUT OTJIMYHUE MOBEJICHUYECKOTO YPOBHS
OTMCAHUS anmapaTypbl OT CTPYKTYPHOTO YPOBHA?

4. TlpuBenute mnpuMep NPOCTOro IUPPOBOTO
anemeHTa (Hanmpumep, Tpurrep D-Tuma) Ha ogHOM U3
SI3BIKOB OTIMICAHUS aIllapaTypehl.

5. UeM OTIMYAIOTCS CHUMBOJIBHBIE CHUMYJISAIIMU OT
BpeMeHHbIX (timed simulation) mnpm npoBepke
MojJeJiell, HamMCaHHBIX Ha S3bIKaxX OINUCAHUS
anmapaTtypbl?

KOHKPETHOU CUTYyalUU.
OK3aMeH.

1. YUro Takoe omeparuBHas namsath (O3Y) u kakue
CYILIECTBYIOT €€ Pa3HOBUIHOCTHU?

2. UYem ormuyatrorcs aem-Hakonutenu (Flash
memory) OT MarHUTHBIX >k€cTkuX auckos (HDD)?

3. Onummure YyCTPOWCTBO MW TPHUHIHUIN PabOTHI
HHEPro3aBUCUMBIX W DJHEPrOHE3aBUCHUMBIX BHJIOB

PaGora ¢
JICKITUH,
METOINYECKON
JIOTIOJIHUTEIIHLHOM
JIUTEPATYPOH.
ITogroroBka k aHanu3sy

KOHCIIEKTOM
y4eOHO1,

u

Tema 7. MaMsITH. KOHKPETHOW CUTYAINH.
3anoMuHaroIIe 4. Kakue MeToJpl OpraHu3alMy U 3alUThl JTAHHBIX | DK3aMEH.
yCTpOMCTBa ucnonp3ytorcss B RAID-maccuBax W KakoBbI HX
npeumMyl1iecTsa’?
5. HazoBure OCHOBHBIE XapaKTEPUCTUKHU
3allOMMHAIONIETO  YCTpOMCTBA U NIPHUBEAUTE
MPUMEPBbI,  WUIIOCTPUPYIOLIME  BIUAHUE  ATHX
XapakTepUCTHK Ha BBIOOpP KOHKPETHOTO THIIA
IMaMSITH.
I. UYro Takoe KOMIbBIOTEpHAs INMHA © Kakue | Pabora ¢  KOHCIEKTOM
OCHOBHEIC byHKIMH OHa BBITTOJTHSET B | JICKIIHIA, y4eOHOM,
BBIUUCIIUTEILHON MalluHe? METOAUYCCKON "
2. Kakue ObIBatOT BUIBI ITUH IO CHIOCOOY Mepeaavyu | JOTOTHUTEIHHON
JAHHBIX M KakuM O00pa3oM OHHM BIUSIOT Ha | JUTEPATYPOM.
MPOU3BOAUTENBLHOCTE DBM? [ToaroroBka k aHanuzy
3. Ilepeunciure OCHOBHBIE CTaHAAPTHl IIMH U | KOHKPETHOM CUTYallUHU.
Tema 8. MPOTOKOJBI CBSI3U, HMCIOJIb3YyEMbIE B COBPEMEHHOM | DK3aMeEH.

Opranu3zanus muH

TEXHUKE, ¥ PACKPONTE NX Ha3HAUCHHS.

4. Kak opraHn3oBaH JOCTyN K yCTPOMCTBaM 4Yepe3
muHy?  OXxapakTepusyWTe MEXaHU3M IMPSIMOIo
noctyma k mamsta (DMA).

5. B uem 3akirouaeTcs MPUHIUI Pa3AelieHUs IIHMHbI
Mo BpeMeHU (TalM-IIAPWHT) U KaK D3TOT METOJ
yllydmiaer — oOLIyl0 NPOMYyCKHYIO  CHOCOOHOCTH
CUCTEMBI?

Tema 9. CucreMsl
BBO/a/BbIBOJA

1. Kakue ycrpoiicTBa OTHOCATCA K YCTpOHCTBaM
BBOJa, a Kakue — K YyCTpoiicTBam BbIBOJA?
[IpuBenuTEe KOHKPETHBIE TPUMEPHI KaXKI0TO BUA.

2. B uyem 3akimoyaercs  pazauyue  MEXIy
CUHXPOHHBIM W AaCHHXPOHHBIM BBOJOM/BBIBOIOM?
Kakoii u3 pe:xuMOB MpenoYTUTEIbHEE U TTOUEMY ?

3. Uro Ttakoe Oydepuszanus TaHHBIX U KaKk OHA
BITUSICT Ha 3¢ peKTUBHOCTH omeparnuit
BBOJIa/BBIBOJIA?

4. HazoBute OCHOBHBIE MHTEp(EHCHBIC CTaHIAPTHI,
MPUMEHSIEMbBIE JUIST TOIKIIOYEHUS TepuQepuitHbIX
YCTPOMCTB K COBpeMeHHBIM DOBM.

Pabora ¢
JIEKITUH,
METOINYCSCKOM
JOIIOJTHUTEIEHOU
JINTEPATYPOH.
[ToaroroBka k aHanuzy
KOHKPETHOU CUTYyalUU.
OK3aMeH.

KOHCIICKTOM
y4eOHOH,

u
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5. Kak oprammzoBana pabora ¢ mopTamu
BBO/1a/BBIBOJIA B COBPEMEHHBIX
MUKpPOKOHTpoJuiepax? Kakue KOMaH/IbI
UCTIONB3YIOTCS AJI YTEHUs M 3allUCU JAHHBIX Yepes3
TOPTHI?

IIIxana oueHUBaHUA

[IIxana oneHUBaHUSA

Kpurepun oneHuBaHUS

«OTI4HO» OOyuatomuiics TayO00OKO U COAEpKATEIbHO PACKPHIBAET
TEMY CaMOCTOSITEJIbHOW paldOThl, HE JOIMYCTUB OIIUOOK.
OTBET HOCHUT Pa3BEPHYTHIN U HCUEPIIBIBAIOIIUN XapaKTep

«Xopomo» OOGyuaronuiics B LEJIOM pacKpbIBaeT TEMY

CaMOCTOSITENIbHOM pabOThI, OJTHAKO OTBET XOTs Obl HA OJUH
U3 HUX HE HOCUT Pa3BEpPHYTOr0 U HCYEPIBIBAIOIIETO
XapakTepa

«yI[OBJ'IGTBOpI/ITeJ'IBHO»

OO6yuaromuiics B LEJIOM pacKphIBaeT TeMy
CaMOCTOATENIbHON padOThl U JOMYCKAET PsiJi HETOUYHOCTEH,
(dbparMeHTapHO PACKpBIBAET COJEPKAHHE TEOPETUUYECKHUX
BOIIPOCOB WJIM HUX PAaCKpPbIBA€T COJEPKATEIbHO, HO
JIOIyCKasl 3HAYUTEIbHbIE HETOYHOCTH.

«HeynoieTBopuTEIBHO»

OOyuaromuiics  HE  BJQJACET  BBHIOPAHHOW  TEMOWM

CaMOCTOSITEJIbHOM pabOThI

6. Ouenouynbie MaTepuaJibl ((POHI OLEHOUYHBIX CPEACTB) AJISl NMPOBEACHUS
TeKYIIero KOHTPOJIA YCIIeBA€MOCTH, NMPOMEKYTOYHOH ATTeCTAMHM MO MTOraM

OCBOCHUA JUCHUIIIMHDBI

6.1. Ilacmopt ¢oHIA OLIEHOYHBIX CPEICTB

Ne | KonTponupyembie Kon u nanmenoBanmue | MHaukarop HaumenoBanwue
pa3aensl (TeMbI) KOMITETEHITHH TOCTIKEHUS OIIEHOYHOTO
JUCIIUATUTHHBI KOMIIETSHIINH CpeacTBa

1. | OCHOBHBIE TOHATUSI U IIK 1.1 Bremmomnasger Onpoc, goknazg
onpeeneHus ornpezeneHue TECT,

BO3MOYKHOCTH BBITIOJIHEHHE
bopmanuzanuu 1a00paTOPHBIX
3JIEMEHTOB pabot, KypcoBas
K-1 CUCTEeMBI yTpaBJeHHs | pabora,
OpraHH3alii H 9K3aMEH
Ornpenenenue
1enecoo0pa3HocTu
1eJIeco00pa3HOCTH
MIEPEBOIANIPOIIECCOB
aBTOMATH3AINH
yIpaBJICHUS Ha
POIIECCOB N
ABTOMATH3MPOBAHHBIN
yIpaBIeHUS B
OpraHu3aIH POAIIM
p TIK 1.2 Moxer
BBITIOTHUTH  cOOp
U TIOJTOTOBKY
JTAHHBIX
JUIS  COCTaBJICHUS
TEXHHYECKOTO
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3a7aHus
Ha

cozganne ACVYII
IIK 1.3 Crocoben
pas3paboraTb
TEXHHKO-
SKOHOMHYECKOE
000CHOBaHHE
HEOOXOIUMOCTH
CO3/IaHUSs

ACYT

CoBpemeHHbIE
IPOLIECCOPHBIE
apXUTEKTYPbI

ITK-1
Onpenenenue
11eJIECO00Pa3HOCTH
aBTOMAaTHU3AINH
IPOIIECCOB
yOpaBlIeHUs
OpTraHu3aIuu

IIK 1.1 Brimosaser
onpeiecHue
BO3MOXKHOCTHU
dhopmanmzanuu
3JICMEHTOB
CUCTEMBI YIIpaBJICHUS
OpraHM3aIii |
11e7Ieco00pa3HOCTH
MEePEBOIATIPOIIECCOB
yIpaBJICHUS Ha
aBTOMAaTU3UPOBAHHBIN
pexuM
IIK 1.2 MoxeTt
BBITIOJIHUTh  COOpP
U TIOATOTOBKY
JTaHHBIX
JUIL  COCTaBJICHUS
TEXHUYECKOTO
3a7aHus
Ha
cozganue ACVYII
IIK 1.3 Crocoben
pas3paboraTb
TEXHUKO-
SKOHOMHYECKOE
000CHOBaHHE
HEOOXOIMMOCTHU
co3aHus
ACYI

Ormpoc, nokaz
TECT,

BBITIOJTHCHUEC
71a00paTOPHBIX
pabot, KypcoBas
pabora,

9K3aMeH

Apxurekrypa
BBIUMCIIUTENIbHBIX
MalluH
BBIUUCIIUTENIBHBIX
CUCTEM

[TK-1
Onpenenenne
1eJIeCO00Pa3HOCTH
aBTOMAaTU3alln
POIIECCOB
yIIpaBJICHUSA
OpraHu3aIuu

IIK 1.1 BrimossaseT
onpeecHue
BO3MOXKHOCTH
dhopmanmzanuu
DJICMCHTOB

CUCTEMBI YTIpPaBIICHUS
OpraHM3aIi U
11e7eco00pa3HOCTH
MepeBOAANpPOLIECCOB
yIIpaBJIeHUS Ha
aBTOMAaTU3UPOBAHHBIN
PEKHUM

Ormpoc, nokiaz
TECT,

BBITIOJTHCHUEC
71a00paTOPHBIX
pabot, KypcoBas
pabora,

9K3aMeH
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IIK 1.2 MoxeTt

BBITIOJIHUTh ~ COOpP
nu HOI[I‘OTOBKy
JTaHHBIX

JUJIS COCTAaBJICHUA

TEXHUYECKOTO

3aaHuA

Ha

cozganue ACVYII

IIK 1.3 Crocoben

pas3paboraTb

TEXHUKO-

SKOHOMHYECKOE

000CHOBaHHE

HEOOXOIMMOCTHU

co3aHus

ACYTI

MHUKPOKOHTPOJLIEPHI
AVR

ITK-1
Onpenencnue
1eJIeco000pa3HOCTH
ABTOMATH3AIUU
POIIECCOB
yIpaBJICHUS
OpraHH3aluu

IIK 1.1 Brimosaser
ompeecHue
BO3MOXKHOCTHU
dhopmanmzanuu
3JIEMEHTOB
CHUCTEMBI YTIpaBIICHUS
OpraHM3ali U
1esecoo0pa3HOCTH
MEePEeBOIATIPOIIECCOB
yIpaBJeHUS Ha
aBTOMAaTU3UPOBAHHBIN
pexuM
IIK 1.2 Moxet
BBITIOJIHUTh ~ COOP
U TOJATOTOBKY
JTaHHBIX
JUIL  COCTaBJICHUS
TEXHUYECKOTO
3aaHus
Ha
cozganue ACVYII
IIK 1.3 Cocoben
paspaboraTb
TEXHUKO-
9KOHOMHYECKOE
000CHOBaHHE
HEOOXOIMMOCTHU
CO3/IaHUSs
ACYI

Ormpoc, okaz
TECT,

BBITIOJTHCHUEC
71a00pPaTOPHBIX
pabot, KypcoBas
pabora,

9K3aMeH

bazoBrle piieMeHTEI
5BM

IK-1
Onpenenenne
1eIeco00pa3HOCTH
aBTOMATH3AINU
MIPOIECCOB
yIpaBJICHUS

IIK 1.1 BrimosaseT
onpeeecHue
BO3MOXKHOCTH
dhopmanmzanuu
DJICMCHTOB

CHCTEMBI yIPABICHUS

Ormpoc, noknaz
TECT,

BBITIOJTHCHUEC
71a00paTOPHBIX
paboT, KypcoBas
pabora,
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OpraHu3aIu

OpraHM3ali U
1eJecoo00pa3HOCTH
MEePEBOIATIPOIIECCOB
yIIpaBJICHUS Ha
aBTOMAaTU3UPOBAHHBIN
pexuM
IIK 1.2 Moxet
BBITIOJIHUTh  COOP
U TIOATOTOBKY
JTaHHBIX
JUIL  COCTaBJICHUS
TEXHUYECKOTO
3aaHus
Ha
cozganue ACVYII
IIK 1.3 Crocoben
paspaboraTb
TEXHHKO-
SKOHOMHYECKOE
000CHOBaHHE
HEOOXOIMMOCTHU
CO3/IaHUSs
ACYI

OK3aMCH

S3BIKN
arnmaparypsl

OIIMCaHUA

ITK-1
Onpenenenue

eJIeco000pa3HOCTH

ABTOMATH3AIUU
MPOIIECCOB
yIpaBJICHUS
OpraHu3aIuu

IIK 1.1 BeimosaseT
onpeeacHue
BO3MOXKHOCTHU
dhopmanmzanuu
3JIEMEHTOB
CUCTEMBI YTIpaBIICHUS
OpraHM3ali U
11eJIeco00pa3HOCTH
MEePEBOIATIPOIIECCOB
yIIpaBJICHUS Ha
aBTOMAaTU3UPOBAHHBIN
pexuM
IIK 1.2 Moxet
BBITIOJIHUTh  COOpP
U TOJATOTOBKY
JTaHHBIX
JUIL  COCTaBJICHUS
TEXHUYECKOTO
3a7aHus
Ha
cozganue ACVYII
IIK 1.3 Criocoben
pas3paboraTb
TEXHHKO-
SKOHOMHYECKOE
000CHOBaHHE
HEOOXOIMMOCTHU
CO3/IaHMSs
ACYI

Ormpoc, noknazg

TECT,

BBITIOJTHCHUEC
71a00paTOPHBIX

pabor,
pabora,
9K3aMeH

KypcoBas
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3amoMuHaIOIHUE
yCTpOiCTBa

IK-1
Onpenenenue
1eJIeCO000pa3HOCTH
aBTOMAaTHU3allln1
MIPOIECCOB
yIpaBlIeHUs
OpraHu3aIuu

IIK 1.1 BrimosaseT
onpeeIcHue
BO3MOXKHOCTHU
dhopmanmzanuu
3JICMEHTOB
CHUCTEMBI YTIpaBIICHUS
OpraHM3alii U
11esecoo0pa3HOCTH
MEePEeBOIATPOIIECCOB
yIpaBJICHUS Ha
aBTOMAaTU3UPOBAHHBIN
pexuM
IIK 1.2 Moxet
BBITIOJIHUTh  COOp
U TOJATOTOBKY
JTaHHBIX
JUIL  COCTaBJICHUS
TEXHUYECKOTO
3aJaHus
Ha
cozganne ACVYII
IIK 1.3 Crocoben
paspaboraTb
TEXHHKO-
SKOHOMHYECKOE
000CHOBaHHE
HEOOXOIMMOCTHU
CO3/IaHUSs
ACYI

Ormpoc, noknaz
TECT,

BBITIOJTHCHUEC
71a00paTOPHBIX
pabot, KypcoBas
pabora,

9K3aMeH

Opranuzanys muH

[TK-1
Onpenenenne
1eIeco000pa3HOCTH
ABTOMATH3AINU
MIPOIIECCOB
yIpaBJICHUS
OpraHu3alnuu

IIK 1.1 BeimosaseT
onpeeIcHue
BO3MOXKHOCTH
dhopmanuzanuu
3JICMEHTOB
CHUCTEMBI YTIpaBIICHUS
OpraHM3alii U
11eJIeco00pa3HOCTH
MepeBOAanpoOLECcCOB
yIpaBJIeHUs Ha
aBTOMAaTU3UPOBAHHBIN
pexuM
IIK 1.2 Moxert
BBITIOJIHUTh  COOp
U TOJATOTOBKY
JTAHHBIX
JUIL  COCTaBJICHUS
TEXHUYECKOTO
3aJaHus
Ha
cozganne ACVYII
IIK 1.3 Criocoben
pa3paboTaTh

Ornpoc, noknazg
TECT,

BBITIOJTHCHUEC
J1a00paTOPHBIX
pabot, KypcoBas
pabora,

9K3aMeH
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TCXHUKO-
9KOHOMHYECKOE
000CHOBaHHE
HE0OXOIUMOCTH
co3IaHus

ACYI

9. TIK 1.1 Bremmonasger Omnpoc, goknazg
orpesesieHue TECT,
BO3MOKHOCTH BBIIIOJTHEHHE
bopmanuzanuu 1a00paTOPHBIX
9JIEMEHTOB pabot, KypcoBas
CHCTEMBI yIpaBlieHUs | paboTa,
OpraHu3alu | 9K3aMeH
1enecoo0pa3HocTu
MepEeBOAANPOIIECCOB
yTIpaBICHUS Ha
ABTOMAaTU3UPOBAHHBIN
[K-1 pexum

Onpenenenne IIK 1.2 Moxet
1eJIeCO00Pa3HOCTH BBITIOTHUTH  cOOp
CucreMbl BBOIa/BBIBOIA | aBTOMATHU3aIMHA A TIOJITOTOBKY
MIPOIIECCOB JIAHHBIX
yIpaBIICHUS B | VI COCTaBIICHUS
OpraHu3aIuu TEXHUYECKOT'O
3aJJaHUS

Ha

coznanue ACVYII

I1K 1.3 Crocoben
pa3zpaboTaTh
TEXHHKO-
SKOHOMMYECKOE
000CHOBaHUE
HEOOXOIUMOCTH
CO3JIaHUS

ACYIN

Jdranbl ¢opMupoBaHus KommeTeHuuil B mnpouecce ocBoenus OIIOII
IpsSIMO CBSI3aHBI C MECTOM JMCLUIUIMH B 00pa3oBareiabHON mporpamMme. Kaxaplil atan
(opMupOBaHUsS KOMIETEHIMH, XapaKTEpPU3yeTCs ONPEICIICHHbBIMH 3HAHUSIMH,
YMEHMSIMM W HaBbIKAMM M (WJIM) OIBITOM MNPO(PECCHOHANIBHON JI€ATEIbHOCTH,
KOTOPBIE  OLICHMBAIOTCS B  IIPOLIECCE TEKYLIErO0 KOHTPOJISL  yCIIEBAEMOCTH,
IPOMEKYTOUYHOM aTTeCTAllMM MO JUCUUIUIMHE (MPAaKTHUKE) U B IMPOLIECCE UTOrOBOU
aTTEeCTALNH.

Huciumuinaa — «[IporpamMmmupoBanue  MUKPOKOHTPOJUIEPHBIX  CPEACTB
aBTOMATU3aLMKW» SBISETCA (DUHATBHBIM 3TAlOM KOMILIEKCA JUCLUUIUIMH, B XOJE
U3Y4YEHUS! KOTOPBIX Y CTYJIEHTOB (hopmupyroTcs komneteHuu [1K-1.

®opmupoBanusi komrnereHuuu [IK-1 HauMHaeTrcs ¢ W3y4eHHs] JUCLMILIAHBI
«KomnrerorepHas rpaduka npu nNpoeKTUPOBAHUNY», «KOMITBIOTEPHOE MOJEIUPOBAHUE
IIPOLIECCOB AJIEKTPOIHEPTETUKIY.
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Urorosas omenka cpopmupoBanHocTu komrerenuuii [1K-1 ompenensercs B
IIEPUOJ MOJATOTOBKHA M CIaY¥ I'OCYIapCTBEHHOTO HK3aMEHA.

B npouecce u3yyeHus IUCHUIIMHBI, KOMIIETEHUHMU TaK:Ke (pOPMUPYIOTCH
M0J3TAIHO.

OcHoBubiMu 3Tanamu  popmupoBanus [IK-1 npu wu3ydeHHH AMCUMITITUHBI
«IIporpaMmmMupoBaHue MHUKPOKOHTPOJUIEPHBIX CPEACTB aBTOMATHU3ALNW» SBISECTCS
[IOCJIEIOBATEIbHOE H3YUYEHUE COJEPKATENbHO CBSI3aHHBIX MEXIy CO00il TeMm
y4eOHbIX 3aHATHIA. M3ydeHue KakIod TeMbl MpEeanoJiaracT OBJIaJCHHUE CTYACHTAMU
HEOOXOJUMBIMU JECKPUNTOPAMH (COCTABIISIONIMMU) KOMIETeHIUUA. i OoIeHKu
YPOBHSI C(POPMUPOBAHHOCTH KOMIIETEHIIMM B MPOLECCE HU3YUYECHMS JUCLUILTAHBI
IPEAYCMOTPEHO IMPOBEJCHUE TEKYIIErO0 KOHTPOJIS YCHEBAEMOCTH IO TEMam
(paznenam) AMCHMIUIMHBI M TPOMEXYTOYHOM aTTECTAlUU M0 AUCIMIUIUHE — DK3aMEH.

6.2. KonTpoJsibHbIE 3aJaHUS 1 MATEPHUAJIbI, HE00X0UMBIE JIJIsl OLleHKHU
3HAHUH, YMEHUI M HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YOLIHX
3Tanbl (OPMUPOBAHUA KOMIIETEHIM B Mpolecce 0CBOCHUsI 00pa30BaTe/IbHOM

MPOrpamMmbl
6.2.1. KonTpoJibHbIE BONPOCHI 10 TeMaM (pa3jaesiam) JJIis OIPoca HA
3aHATHAX
Tema (pazgen) Bomnpockr
Tema 1. Ocnosnble | [1K-1

MOHATHUSA U ONPENIEICHUS 1. Ilo kakuM m0OpuU3HAKAM  MOXXHO  pPa3rpPaHUYUTh  MOHATHS
«BBIUMCTUTEIbHAS MAIIUHAY» U «BBIYUCIUTENIbHASI CUCTEMAa?

2. B uyem 3akmouaercs paszauyue MeEXIy (DYHKIIMOHAIBHOW |
CTPYKTYPHOM oOpranuszanuei BbUUCIUTEIbHOM MamuHbl? Kak oHuM
BIIMSAIOT IPYT Ha Apyra?

3. Kakoii ypoBeHb JleTaau3alui BEIUUCIUTEILHON MAIIUHBI TO3BOJISIET
ompeneanuTh, MOXHO Ji1 JaHHylo BM mnpuuuciute & ¢GoH-
HEWMaHOBCKUM?

4. Ilo kakuM mNpU3HAKaM BBIIEISAIOT IOKOJEHUS BBIYUCIUTEIBHBIX
MaruH?

5. Kakoii w3 npuHnUNoB  ¢GOH-HEHMAHOBCKOW  KOHIICTIIIMH
BBIYMCIIMUTENIbHOM MAIlIMHBI MOXHO paccMaTpuBaTb B  KadyecTBE
HanboJj1ee CYIEeCTBEHHOT0?

Tema 2. Cospemennsie | [IK-1

MIPOLIECCOPHBIE 1. Yto moHuMaeTcs 1o HOMUHAJIBHBIM M CPETHUM OBICTPOJCHCTBHEM
APXUTEKTYPBI BM?

2. Kakum 00pazoM MOKHO OXapaKTepU30BaTh IMPOU3BOJUTEILHOCTD
BBIYUCIIUTEIILHON MaIlIUHBI?

3. CdopMynupyiTe OCHOBHBIC TCHJICHIIMH Pa3BUTHS HHTETPAIbHOMN
CXEMOTEXHUKH.

4. Kakue BbIBO/IbI MOKHO CJI€TIaTh, UCXO/s U3 3aKkoHa Mypa?

4. OxapakTepu3yiTe OCHOBHBIC HAMPABIICHUS B JaJIbHEUILIEM Pa3BUTHHU
APXUTEKTYPhl BHIYMCIUTENIbHBIX MAIIHH U CUCTEM.
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Tema 3. Apxurekrypa | [IK-1

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.
4. B uém mpeumyniectBa l'apBapJCKON apXUTEKTypbl OTHOCHTEJIBHO
¢on HelimanoBckoii?
5. B u4éMm BBl BHUAUTE MPUYUHBI TOTrO, YTO MAKCUMAJIBHOIO
pacnpocTpaHeHusl JOCTHIJa He TapBapiackas, a ¢oH HelimaHoBckas
apxutektypa? B kakux oO0jacTsIX ecTh MeCTO M MPUMEHEHHUS
rapBapACKOil apXUTEKTyphl?

Tema 4. | TIK-1

MUKPOKOHTPOJIEPHI 1. HazoBuTe »Tanbl pa3BUTUS ApXUTEKTYP U UX PA3JINUHS.

AVR 2. Onumute «He (o HeliMaHOBCKHE» apXUTEKTYpHl M HX

OCOOEHHOCTH.

3. YTo Takoe «CEMaHTUYECKUI pa3phiB»?

4. Yro Takoe nmapajuiebHas apxXuTekTypa?

5. Onummre apxutektypy SISD u e€ oco6eHHOCTH.
6. Ommumure apxutektypy MISD u e€ ocobeHHOCTH.
7. Onummrte apxutektypy SIMD u e€ ocobeHHOCTH.
8. Onummte apxutekrypy MIMD u e€ 0coOeHHOCTH.

Tema 5. bazoBrie
3eMeHTsl OBM

IK-1

1. IlpuBenuTe npuMeEphI JJOTMYECKUX FIIEMEHTOB.
2. Yro Takoe TabIUIIa ICTHHHOCTH?

3.Kak paboraet D-Tpurrep.

4. Kak paboraet RS-tpurrep.

5. Yto Takoe cymmarop?

Tema 6. S3pIKU omMcaHUA
amnmapaTypbl

IK-1

1. 3a yeM Hy>KHBI A3bIKH ONKMCAHUA anmnapaTypbl?

2. Kak paboraer CAIIP muxpomnporeccopoB?

3. JlioOyro 1M CXeMy MOKHO H3rOTOBUTH, ONMUCAHHYIO Ha S3BIKE
ONHMCAHMS aIllapaTypbl?

Tema 7. 3amoMuHaroue
YCTpOMCTBA

IK-1

1. Kakoit Tun namsiTi caMblii OBICTPBINA?

2. 3a4eM Hy>KHa Kelll MaMsTh?

3. TloueMy 10 CcUX MOp HCIHOJB3YIOTCS ONTUYECKHE 3allOMUHAIOIINE
ycTpoucTBa?

4. Kakre MUHYCBI Y TBEPJIOTEIbHBIX HAKOTUTECH ?

Tema 8.
LIUH

Opranuzanus

IK-1

1. Uto Takoe mmHa?

2. Kak paboraet apouTpax muH?

3. [IpuBeuTe MEXaHUUICCKUE M DJICKTPHUSCKUEC XaPAKTSPUCTHUKH IITUH.

Tema 9.
BBOJIa/BBIBOIA

CucreMsl

IK-1

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

2. Yto Takoe npepbiBaHue?

3. Kak paboraeT npsiMoil 1ocTyn K namsiTi?

4. TlonoxuTenbHbIE CTOPOHBI BBIAEIEHHOTO aIpECHOTO IPOCTpaHCTBA?
5. Kakue gpyHKmm y MOyJIsi BBOIa-BbIBOIA?

IIkana OLCHUBAHUA OTBETOB Ha BOIIPOCHI
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[ITkana oneHUBaHUSA

Kpurepun oniennBanus

«OTInYHO»

OOyuatomuiics TryOOKO M COJEPKATEIBHO PACKPBIBAET OTBET
Ha KaXIbI TEOPETUYECKHH BOMPOC, HE JOIMYCTUB OIIMOOK.
OTBeT HOCUT pa3BEpPHYTHIM W MCUEPIBIBAIOLIUN XapakTep,
MOKET OOOCHOBaTb CBOU CYXKJEHHs, NIPUMEHHUTh 3HaHHs Ha
MPAKTHUKE, MPHUBECTH HEOOXOAWMBIE MPHUMEPHl HE TOJBKO II0
Y4eOHHUKY, HO U CAMOCTOSITEJIbHO COCTaBJICHHBIE;

«Xopomio»

OOyuaromuiicst B IIEJIOM PAaCKpPHIBACT TEOPETUICCKUE BOMPOCHI,
OJIHAKO OTBET XOTs Obl HA OJIMH U3 HUX HE HOCUT Pa3BEpHYTOTO
Y MCYEPIBIBAIOIIIETO XapaKTepa.

«y,I[OBJ'IeTBOpI/ITCJ'IbHO»

OOyuaromuiics B 1IeJIOM PaCKpPhIBAET TEOPETUUECKUE BOIIPOCH U
JIOMyCKAaeT psIi HETOYHOCTEW, (parMeHTapHO pPACKPBIBAET
COJIepKAHUE TEOPETUYECKHX BOIPOCOB WIM HX PACKPBIBAET
COJepKATENbHO, HO JOIyCKasi 3HAYUTEIbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEIBHOY

O6yqa101u1/11710;1 HC 3HACT OTBCTOB Ha IHOCTaBJICHHBIC
TCOPCTHYCCKHNEC BOIIPOCHKHI.

6.2.3. OneHoYHbIE CPECTBA OCTATOUYHBIX 3HAHUI (TECT)

IIK-1.

1. Kakasi apxuTeKTypa 10MHMHUPYET B MOOMJIbHBIX YcTpoiicTBax u [oT?

1) x86 (Intel/AMD)

2) ARM
3) PowerPC
4) MIPS

2. Yrto xapakrtepusyer RISC-V no cpaBaenuto c ARM?

1) IlponipuerapHas nuLEeH3UA

2) OTKpbITast apXUTEKTypa

3) TonbKo U1l CYyNIEpKOMITBIOTEPOB

4) OTCyTCTBHE MOMIECPKKA MHOTOIMIOTOYHOCTH
3. Kakoii TeXHOJIOTHYeCKHH NMPOLece UCNoJIb3yeTcs B coBpeMeHHbIX CPU

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

4. UTto Takoe «rereporeHHasi apxXuTeKTypa» B nmpoueccopax)?
1) Ucnonb3oBaHKe TOIBKO OJIMHAKOBBIX SIIEP

2) KomOuHaiusi BEICOKOMPOU3BOIUTENIBHBIX U SHEPTOI(PPEKTUBHBIX SIAEP

3) OTcyTcTBUE KAII-TTAMSTH

4) PaboTa TOJBKO € LIEJIBIMU YUCTIaMU
5. Kakasi uHHOBauusl yBeJmunJia npoussoaureabHocts CPU 0e3 pocra

TAKTOBOM 4aCTOTHI?
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1) YBenuuenue pazmepa Kpucramia
2) Ucnonp3oBanue unruietoB (Chiplet Design)
3) OTka3 OT K3II-IaMsITH
4) YMeHblIIEHHE Ynciia TPAH3UCTOPOB
6. Kakasi apxuTeKTypa JIeKUT B OCHOBE COBPEMEHHBIX MIEPCOHATBHBIX
KOMIILIOTEPOB?
1) 'apBapackas
2) ®on Heiimana
3) KBanToBas
4) MHoroareHTHas
7. Uto u3 nepeunciaenHoro HE siBjisiercsi KOMIIOHEHTOM mpoueccopa?
1) AJTY (ApudmMeTuKo-I10ru4ecKoe yCTPOUCTBO)
2) YcTpoiicTBO ynpaBieHUs
3) Kectkuii nuck (HDD)
4) Peructpsl 00111€TO Ha3HAYCHUS
8. Kakoii ypoBeHb K3II-IAMATH 00BIYHO CAMBIN OBICTPBIA U HAUMEHbIIN I
no oobemy?
1)L3
2)L2
3)L1
4) L4
9. Yro xapakrepusyer SIMD-apxurexktypy?
1) ITocnenoBaTenbHOE BHIMOIHEHUE KOMaH]T
2) OnHa KOMaHAa — MHOXECTBO JaHHBIX
3) TosibKO cKaJsIpHbIE ONepaluu
4) OtcyTcTBUE NapalieaIn3Ma
10. Kakoii TMII IIUHBI UCHIOJIL3YETCH ISl MOAK/JII0YEHUS BUIEOKAPTHI B
coppeMenHbIx ITK?
1) USB
2) SATA
3) PCI Express (PCle)
4) 12C
11. Kakoii 31emenT DBM BbINOJIHSACT apupMeTHYIECKHE U JIOTHYECKHe
onepanumn?
1) ook nutanus
2) Apudmertuko-iorudeckoe ycrpoiicto (AJIY)
3) Kectkuii 1uck
4) Buzaeokaprta
12. YTo 13 nepevucIeHHOI 0 SIBJISECTCH JHEPro3aBUCUMOI NaMATbIO?
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1) OneparuBHOe 3anomuHarotiee ycrporcrso (O3Y)

2) TloctrosiHHOE 3anoMuHaromee ycrpoctro (I113VY)

3) Kectkuit nuck (HDD)

4) @neur-namste (SSD)

13. Kakoii 3j1ieMeHT ynpaBJisieT M0CJIe0BATEIbHOCTHIO BHINIOJTHEHUS
KOMAaHJ B nmpoueccope?

1) Kom-namsthb

2) Ycerpoiicto ynpasienus (YY)

3) Peructpsl 00111€T0 HA3HAYCHUS

4) llluHa JaHHBIX

14. /I yero npeaHasHadyeHa CHCTeMHAas IINHA?

1) Jns mepegayn muTaHUS

2) lns oomena nanubiMu Mexxay CPU, namsiTeio u nepudepueit

3) dns oxnaxkaeHus nporieccopa

4) 1151 NOKIIIOYEHHUS] MOHUTOPA

15. Kakoii TMII TaMATH HCIOJIB3YeTCH IS KIIIMPoBaHus AaHHbIX B CPU?

1) Cratnueckas namsts (SRAM)

2) unamuyeckas namats (DRAM)

3) Flash-nmamsth

4) MarauTHas JeHTa

16. Uto XpaHUTCS B perucrpax npoueccopa?

1) JonrocpouHble apXuBbI JaHHBIX

2) Tekymue oOpadbaTbIBaeMble KOMaH bl U IPOMEKYTOUYHBIE PE3YJIHTATHI

3) OnepanroHHas cucrema

4) BuaeonoTok

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

1) bnok mutanus (BIT)

2) MarepuHcKkas maTa

3) CeBepHblii MOCT

4) Talimep

18. Kakoii uaTepdeiic ucnosb3yercs 1Jas moakJawdeHuss SSD B
coBpemeHnHbIX I[TK?

1) NVMe (PCle)

2) IDE

3) RS-232

4) PS/2

19. Yro u3 nepeunciaennoro HE siBjisieTcs 3jieMeHTOM MAaTEePUHCKOM

miaTel?
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1) Yuncer

2) ApupMeTHKO-JIOTHIECKOE YCTPOMCTBO

3) BIOS/UEFI

4) Cnotel RAM

20. Kakoii 3s1emeHT oTBeuyaet 3a xpanenne BIOS/UEFI?

1) Mukpocxema Flash-namsatu

2) KecTkuil auck

3) OnepaTuBHast NaMATh

4) Buneokapra

21. Yto npeacrasisieT codoii nepudepuiinoe ycTpoiictBo?

1) YcrpoiicTBo, BXoasI1Ie€ B OCHOBHOM KOMILIEKT IMOCTAaBKU KOMITbIOTEPA.

2) JonoaHuTenbHOE 000PYI0BaHUE, PACIIUPSIONIEE BOSMOKHOCTH

KOMIIBIOTEPA.

3) BHyTpeHHU KOMIIOHEHT CUCTEMHOTO OJIOKA.

4) DeKTpOHHBIN OJIOK MUTAHUS.

22. Yto o003HauaeT ad0OpeBuarypa RAM?

1) Random Access Memory

2) Read Only Memory

3) Remote Administration Module

4) Redundant Array of Independent Disks

23. Kakoe ycTpoOMCTBO OCylIeCTBJIsSET MPeodpa3oBaHue AaHAJIOTOBOI0
CUTrHaJIa B Hu(ppoBoi?

1) Monem

2) Ananrep Ethernet

3) XKecTkuii 1ucK

4) Tlpoueccop

24. Kakoii TUII pa3beMa UCNOJb3yeTCs JJIA MOAKIYEeHUs MOHUTOPA
BBICOKOI0 pa3pemieHusi?

1) PS/2

2) HDMI

3) COM-nopt

4) IEEE 1394 FireWire

25. Uto obecnneunBaeT nNpsiMoe ynpapJjieHHe MaMSIThIO VISl YCKOPeHUs
00MeHa JaHHBIMHU MEK1Y ycTpoiicTBaMu?

1) Direct Memory Access (DMA)

2) Central Processing Unit (CPU)

3) Cache Memory

4) Input/Output Controller (I0C)
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26. Kakas opranu3anus IMH CYUTACTCH NapaJLIeJIbHOMH mepeaavei
AAHHBbIX?

1) Serial bus

2) Parallel bus

3) Wireless connection

4) Optical fiber link

27. YUTo0 BXOJAHUT B COCTAB HEHTPaJIbLHOIro npoueccopa (CPU)?

1) OnepatuBHast naMAThH

2) MarepuHckas mjiaTa

3) Apudmeruxo-norundeckoe yctpoiictso (ALU)

4) bnok nutaHus

28. Kakoii pa3beM CJIY:KUT JJIM MOAKJ/JII0YEeHUS BHEIIHEH 3BYKOBOM
KapThbI?

1) USB Type-C

2) Microphone Jack

3) PCI Express Slot

4) Thunderbolt Port

29. Kakoii unTep@eiic npegHasHayeH 1Js BLICOKOCKOPOCTHOM mepeaavu

AAHHBIX C BHCIIHUMH YCTPOMCTBaAMHu?

1) Universal Serial Bus (USB)

2) Small Computer System Interface (SCSI)

3) Peripheral Component Interconnect (PCI)

4) Integrated Drive Electronics (IDE)

30. Kak Ha3pIBalOTCS YCTPOHCTBA, o0ecnevynBaloIne nepeaavy JAaHHbIX OT

KOMIIbIOTEPA K BHEIIHEMY YCTPOiicTBY?

1) YerpolictBa oToOpaxeHus

2) [lepudepuiinbie ycTpoiicTBa BBOAA
3) YcTpoiicTBa MacCOBOM MaMsTH

4) YcrpoiicTBa BbIBOIA

Kurou k Tecty:

1.2 2.2 3.3 4.2 5.2 6.2 7.3 8.3 9.2 10.3
11.2 12.1 13.2 14.2 15.1 16.2 17.1 18.1 19.2 20.1
21.2 221 23.1 24.2 25.1 262 273 |283 29.1 30.4

IIxaia oneHUBaHUA Pe3y/IbTATOB TECTUPOBAHNUSA

% BepHBIX penieHnii (0TBETOB)

[IIxaja oneHUBAHUA

85-100

OTJIIMYHO




70 - 84 XOPOLLIO

50- 69 YAOBJIETBOPUTEIBHO

0-49 HEY0BJIETBOPUTEIIBHO

6.2.4. Tlpumepsl 1a00paTOPHBIX padoT

IMK-1
JlabGoparopHasi pabora Nel: OcHoBbI padoThI ¢ Arduino
[lenb: ocBoeHue 6a3zoBoi cpenbl pazpabotku Arduino IDE, 3HakoMcTBO €
wiatoi Arduino Uno ¥ npOCTEHIIMME 3JIEKTPUYECKUMHU LIETISIMU.

3amanus:

1. CoOpath cXxeMy CBETOJMOJHOTO WHJAMKATOpa W YIPaBIATh €ro
CBEUCHHEM C TTIOMOIIBIO MPOTPAMMBI.

2. Co3narh nporpaMmy, peaau3yrollyl0 MUTaHWE CBETOAMOAA C 3aJaHHOU
YaCcTOTOMH.

3. J106aBUTh KHOTIKY, 3aITyCKAOIIYI0 MUTAIKY BPYYHYIO.

JlabopaTopHnasi padora Ne2: PaGora ¢ 1aTYuKaMu TeMIiepaTypbl

Lenb: M3y4UTh MOJKIIOUYEHUE JATYUKOB TEMIEPaTyphbl U 00pabOTKy CHUTHAIOB
B cpeae Arduino.

3agaHus:

1. [Moaxmtountk Aatuuk remneparypsl DS18B20 k Arduino.

2. Hanucate nporpaMMmy CUMTBIBaHUS TOKa3aHUM JaTdydka W BBIBOJAA
3HAYEHMU Ha I10CIIe10BATEIbHBIN OPT.

3. Peanu3oBaTh MpPOCTYI0 CHCTEMY CUTHAIM3aLUH, CPadaThIBAIOLIYIO IPU
IIPEBBIICHUN [TOPOrOBOr0 3HAYECHUS TEMIIEPATYPBI.

JlaGopaTopHasi pabGora Ne3: YnpaBJ/ieHue ABUraTeJsiMHu MOCTOSIHHOTO TOKA
[enb: o3HAKOMIICHHE C pabOTOM ABUTATEEH MOCTOSHHOIO TOKA M CO3/IaHHEM
MIPOCTHIX aBTOMATHU3UPOBAHHBIX CUCTEM.

3amanus:

1. [ToaxmtounTh JBUTATENh TIOCTOSHHOTO TOKa K Arduino depes
TPaAH3UCTOP WJIU pelie.

2. HanucaTte nporpamMmy [Uis 3amycka JBHUrartels ¢ pasiIM4HOW CKOPOCTBIO
BpaIlCHUS.

3. Hcronp30BaTh MOTCHIMOMETP JUISI W3MEHEHHS CKOPOCTH BpPAICHUS

ABUTATCIIA B PEKUME PCAIIbHOI'O BPEMCHH.

JlaGopaTopHuas padora Ne4: Padora ¢ LCD-gucmieem
Ilesb: OBNIAIETh TEXHUKOW MOAKIIOUCHHUS )XKUIKOKPUCTAIUYECKUX TUCIIIIEECB U
BBIBOJIa TEKCTA HA JUCIIJICH.
3agaHus:
1. [Moaxmrounts LCD-nucmieit 16x2 x Arduino.
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2. BriBecTr nmpuBeTCTBEHHOE COOOIIEHNE HA IKPAHE.
3. OpranuzoBaTh HUKIWYHBINA BBIBOJ TEKYIIMX 3HAYEHUN TemIepaTypbl U
BJIQYKHOCTHU C UCIOJIb30BaHUEM ceHcopoB (matuuk DHT11/DHT22).

JlaGoparopHasi pabdora NeS: IIpoexkTrpoBanue cuCTEeMbl ABTOMATHYECKOI0
M0JIMBA PACTEHHH
I{enpb: co3aHne aBTOMATUYECKONW CUCTEMBI IOJMBA KOMHATHBIX PACTEHUU Ha
ocHOBe Arduino U CEHCOPHBIX MOJTyJIEH.

3amanus:

1. Hactpouth gaTdmk BiIaKHOCTH MOYBBI M BbIBECTH mokazaHus Ha LCD-
JKpaH.

2. [ToaKIFOYUTE IEKTPOMArHUTHBIN KJIalaH JJIs IMOJIaYd BOIbI.

3. CocTaBUTh aIrOPUTM ABTOMATUYECKOTO BKJIIOUCHMS KJIamlaHa IMpU

JOCTHKCHHH OIIPCACICHHOI'O YPOBHA BJIAKHOCTH.

JlaGopaTopHasi padora Ne6: Co3naHue aBTOHOMHOI MeTEOCTAHIIUMN
Ienp: coOpaTh NOJHOLUEHHYK) AaBTOMATHYECKYH) METEOCTAHIMI0 Ha Oasze
Arduino ¢ u3MepeHreM TeMIIEPaTyPhI, JaBJICHUS U BIAKHOCTH BO3IyXa.

3aanus:
1. [TonkmounTh AaTYMKU TEeMHEpaTypbl, aTMOCHEpPHOTO JABJICHUS U
Brnaxxuoctu (BMP180/BME280).
2. OcymiecTBiaTh cO0p U BbIBOA AaHHBIX HAa OLED-aucmeit.
3. [TepenaBaTh coOpanHyr0 HH(POPMAIIMIO HA CEPBEP WU
IxaJia oneHUBaHUA
ITxaia OLCHHUBAHUA KDI/ITepI/II/I OLICHUBAHUA
«OTnuaHOY 00yYJarOIIUICS SICHO U3JIOXKUJI YCIIOBUE 33/I1a9H, pElIeHHEe 000CHOBAI
«Xopomuo» 00y4JaroIuicsl SICHO W3JIOKWJI yCIIOBUE 3a/lauyd, HO B OOOCHOBAHHH
PCIICHUA UMCIKOTCA COMHCHMS
«Y IOBIIETBOPUTEIILHO» OOyJaromuicss W3JOXKHWI peIIeHHe 3aJa4d, HO OOOCHOBAJI €ro
(hopMyITUPOBKaMU OOBIIEHHOTO MBIIILJICHHUS
«HeynoBiaeTBOPUTEIBLHON» oOyyJaromuiicss He YSICHWI YCIIOBHUE 3aJadyH, PEIICHHEe HEe 000CHOBAI
a0 He cian paboTy Ha MPOBEPKY (B CiIydae MPOBEICHUS PEIICHUS
3a/1a4 B MMCbMEHHOU (hopme).

6.3. OHEHOYHBIE CPEACTBA TPOMEXYTOYHOI'O
KOHTPOJIA
Bonpocs! Aj1s1 HOATOTOBKY K MPOMEKYTOYHOM aTTECTALMU 110 HTOraM
oCcBOCHM AUCHMILIMHBI IIporpaMMupoBaHue MUKPOKOHTPOJLJICPHBIX CPEICTB
aBTOMATH3ALUH
IIK-1.
1. OCHOBHBIE IOHATHUSA U ONPENETIEHUS
2. YpOBHHM J€TAIIN3ALUH BBIYUCIUTEIbHBIX MAIINH
3. Oransl pa3BUTHSI BBIYUCIUTEIBHON TEXHUKN
4. KoHuenmus MalvHbl ¢ XpaHUMOM B ITAMATH IIPOTPaMMOK
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5. Kputepun 3eKTUBHOCTH BBIYUCIUTEIBHBIX MAIIIUH

6.

CHCTCM

@aKkTOphl, ONPEACISIIOIINE PA3BUTHE APXUTEKTYPbl BBIYMCIUTEIBHBIX

7. IlpouieccopHast apXUTEKTypa
8. Apxutektypa CISC
9. Apxutektypa RISC

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

VHDL.
24
25
26

27.

CynepckalsipHOCTh

VLIW-IIpoueccopsl

[IpuHCcTOHCKAs ¥ TapBapACKasi apXUTEKTYPbl

[ToHsiTHE CEMAaHTUYECKOTO pa3pbiBa

Konuenuus MHOrOypOBHEBOM paOOThl BEIYMCIUTEIBHBIX CUCTEM

He ¢on HelimanoBCKast apXUTeKTypa

CrekoBas apXUTEKTypa, KAHOHUYECKAs] CTEKOBAsi MalllMHA
Knaccuduxkanus napamieabHbIX BHIYUCIUTEILHBIX CUCTEM

Cucrema KOMaHJ MUKPOKOHTposiiepoB AVR.

CewmeiicTBa 1 Bepcuu MUKpPOKOHTpoJuiepoB AVR.

AmnmapatHas 9acTh atdopmel Arduino. Bepcuu miargopmer Arduino.
ba3zoBeie anemenTsl OBM. Jlornyeckue 31eMeHTHI

bazossie anementst 9BM. Tpurrepst

SA3biku onucanus annaparypsl. [Ipoucxoxaenue s361koB SystemVerilog u

. SI3p1ku onucanus annapatypsl. Cumyssanus u CUHTE3.

. SI3p1ku onucanus annapatypsl. KomOuHalMoHHas jJoruka.

. OnepanmonHasi 4acTb MUKPOIIpOIeccopa. Y CTPONUCTBO YIPaBICHUS.
OmnepalmoHHasi 4YacTb MHKporpoiieccopa. ApupMETHKO-TOTHYECKOe

YCTPOMCTBO.

28
29
30
31

32.
33.
34.
35.
36.
37.
38.
39.
40.

41

. UaTepdeticHas yacTh MUKpOIIpOIIECCOopa.
. XapaKTEepPUCTUKU CUCTEM NaMATH. Mepapxus 3al1OMUHAIOIINUX YCTPOUCTB.
. OCHOBHas MaMATh.
Kemr-namste.
Craruueckue O3Y.
Junnamuueckue O3Y.
[TocTOsIHHBIE 3aTTOMHUHAIOIINE YCTPOMCTBA.
Ou-mamMaTh. Oen-HaKonUTEb.
BupryanbHas naMsTh.
BHemnss maMsTh.
HaxkonuTenps Ha )KECTKMX MarHUTHBIX JTUCKAX.
HakonuTenp Ha ONTUYECKUX JUCKAX.
TBepaoTENIbHBIA HAKOTIUTEIb
. Cuctema BBoga/BeiBoma. OOGecneuenue uHTepdeiica ¢ LIl u mamsThio.

ObGecnieuenne wuHTepdeiica ¢ OIHUM WIM HECKOJIbKUMH  TepUpepUitHBIMU
YCTPOWCTBaMH.

42
43

. Buemnue ycrpoiictBa. CTpyKTypa BHEIITHETO YCTPOMCTBA.
. OyHKIIUA MOAYJISl BBOJIA/BBIBO/IA.
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44, Metonasl Kanansr
BBO/1a/BBIBO/IA.
45. Tursl TIMHBI «IIPOLIECCOP-TIaMSITh», BBOAA/BBIBOJIa U CUCTEMHBIC IITMHBI.
46. Uepapxus IUH.
47. ApOuTpax IIUH.

48. IIpOoTOKOJ NIUHBI.

YIOPABJICHUS] BBOJIOM/BBIBOIOM. U TPOLECCOPBI

6.4. MeToguueckue MaTepuaJibl, ONpeaeJsI0lKe NPoLueAypPbl OLeHUBAHUS
3HAHMI, YMEHUI, HABBIKOB M (WJIM) ONBITA JeSITeJIbHOCTH, XapaKTepPU3y X
ranbl GOPMUPOBAHNA KOMIIETEHIIMA

OCHOBHOM ILEJIBI0 IIPOBENCHHSI TNPOMEKYTOYHOM AaTTECTALlMU  SIBIIETCS
ONpE/ENCHUE CTENEHU JAOCTM)KEHMS Iesield Mo ydyeOHOW JAHUCLUIUIMHE WIH €€
paznenam. OcCyILIECTBISETCS 3TO IMPOBEPKOM M OLIEHKOW YPOBHS TEOPETUYECKOMN
3HAaHUW, TIOJYYEHHBIX OOYyYaIOUUMUCS, YMEHHUS NPUMEHATh HX B PEUICHUH
OPaKTUYECKUX 3a/lady, CTENEeHH OBJIAJCHUS OOyYarolMMUCA MPaKTHYECKUMU
HABBIKAMH Y YMEHUSMH B 00beMe TpeOoBaHMi paboueid MporpaMMBbl 1O JUCITUTUINHE,

a TaKXKe UX YMEHHE CaMOCTOSITEIIbHO paboTaTh C y4eOHOM TUTEPATYPOH.
Opranuzamusi MPOBEACHUS MPOMEKYTOUYHON aTTECTAIlMM pPErjaMEeHTHPOBaHA
«lTonoxenuem 00 opraHuzanMu 00pa30BATEIBLHOrO TMpolecca B (eaepaibHOM

roCyJIapCTBEHHOM aBTOHOMHOM 00pa3oBaTebHOM YyupexkaeHUn «MOCKOBCKUM
MOJIUTEXHUYECKUHN YHUBCPCUTCT»

6.4.1. Iloka3aresu OUEHUBAHUS KOMIIETEHUMH Ha Pa3jMYHBIX JTanax mux
(l)OpMHpOBaHI/IH, JOCTHIKCHUE Oﬁy‘laIOIIII/IMI/ICﬂ IJIAHUPYEMBIX PpPeE3yJbTaTOB Oﬁy‘{eHI/Iﬂ mo
AUCHUIIIINHEC

Kon u nammenoBanue komnerenuuu INK-1

OmnpenelieHne Ne1ec000Pa3HOCTH ABTOMATH3ANUN NPOLECCOB YIPABJICHHS B OPraHU3aluu

Irtan KpuTtepuu onieHUBaHUSs

(ypoBeHb)
HEY/I0BJIETBOPUTEJb | YIOBJIETBOPUTEIbH XOpPOI1IOo OTJIMYHO

HO (1]

3HATH OO6yuaronuiicst OO0yuaronuiicst OOGyuarouuiics OO0yuaronuiicst
JIEMOHCTPHPYET TOJTHOE JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
OTCYTCTBHUE HITH HEIOJIHOE COOTBETCTBHE | YaCTHYHOE MOJTHOE COOTBETCTBHE
HEJIOCTATOYHOE CITEIYFOIITUX COOTBETCTBHE CIEIYIOIIHNX
COOTBETCTBHE CICAYIONIMX | 3HAHHI:0CHOB CIIeMYIOIINX 3HAHUI: | 3HAHMII:CTaHAAPTHBIX
3HAHUIA: OCHOB TEOPUH MOJICITUPOBAHUS U CTaH/IapPTHBIX MAKETOB MPUKITAHBIX
yIpaBIeHUS U KOMITBIOTEPHOTO MAKEeTOB MPUKJIAJHBIX | MPOrpamm,
COCTaBIICHUS MIPOEKTUPOBAHHUS pOrpamm, OpPHEHTHPOBAHHBIX HA
nmuddepeHImanbHbIX PaTHUO3IEKTPOHHBIX pellCHUE HAYYHBIX U
ypaBHEeCHHH. CPE/CTB. MPOCKTHBIX 33/1a4

PaarO3ICKTPOHUKH.

yMeTh OO0yyJaromuiics He yMeeT OOyuaronuiics OO0yuaronruiics OOyuaroniuiics
WM B HEIOCTATOYHOI JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
CTEICHH yMEeT HEIOJHOE COOTBETCTBUE | YaCTUYHOE MOJTHOE COOTBETCTBUE
BBIMOJHSTE: aHAJIN3 CIIEAYIONIIX COOTBETCTBHUE CIIETYFOIINX
npocteix CAP. YMEHUHaHAIN3 U CUHTE3 | CIIEAYIOLIHX YMEHUIA:[IPOBOAUTD

TEXHUYECKHUX YCTPOUCTB | YMEHHHIIPOU3BOIUTE: | SKCIEPHUMEHTAIbHBIC
U CUCTEM MPOBOJINTH aHAJIM3a M | MCCIIEOBAHUS B IEISIX

29




porpamMm Iist
MPOEKTUPOBAHUS U
MO/JIEJIUPOBAHUS
CUCTEM YIpPaBIECHUS

ONTUMU3AIUH aHajau3a u
mapaMeTpoB OITUMHU3AIUU
aBTOMATHUYECKUX rapameTpoB
CHCTEM. PO KTPOHHBIX
CPEICTB U anpodaruu
MEPCIIEKTUBHBIX
TEXHUUYECKUX pelIeHUuM
BJIAJCTH OO0yuaronuiics He BnageeT | OOydJaromuiics BiIaaeeT OO0y4aronmest OO0yu4atronuiics
WU B HEJOCTATOYHOMN B HEIIOJHOM U MPOSIBIISIET | JIOMYCKAIOTCS CBOOOIHO MPUMEHSIET
CTETICHHU BJIAJICeT:paboOTON | HEAOCTATOUYHOCTh HE3HAYUTENLHEIE MOJY4EHHbIC HABBIKH, B
Ha MPUKJIAJHBIX TAKeTaX U | BIaJCHUS:CUCTEMaMU U OIINOKH, ITOJIHOM 00BEME
[IporpamMmax. MaKeTaMH MPUKIAIHBIX HETOYHOCTH, BJIa/ICET:KOMIIBIOTEPHBI
MpOrpamMm st 3aTpyIHEeHUs, MH CHCTEMAMU H
MTPOSKTHPOBAHUS U YaCTUYHO BIIAJIEET: MaKeTaMy MPUKJIaTHBIX
MOJICIIUPOBAHMS CUCTEM | MMaKeTaMu MPOrpamm Jist
yIpaBICHUS MPUKIIATHBIX MPOCKTHUPOBAHUS

MOJIIMPOBAHHUS
CUCTEM YIIPABICHUS

6.4.2. MeTonnka olleHUBAHMS Pe3yJIbTATOB IIPOMEKYTOYHOH ATTeCTALUH

[TokazarensiMu OILEHMBAaHHUS KOMIIETEHIIMA Ha H3Tane MPOMEXKYTOYHOW AaTTECTallH I10
nucuurnHe [IporpaMmupoBaHre MHKPOKOHTPOJUIEPHBIX CPEACTB aBTOMATH3ALUU» SBISIOTCS
pe3yabTaThl 00yUYEHHUS 110 JUCIUTUINHE.
O1eHOYHBII JIUCT Pe3yJbTATOB 00yUYeHHs 10 AUCIHILIMHE

YpoBeHb
Ko c(hOpMUPOBAHHOCTH
A 3HaHus YmMmenus Hagbiku (bopmmp
KOMIICTCHIIUN KOMIICTCHIIMY Ha TaHHOM
sTamne / OlleHKa
Obnanaer VYmeer [Tpumensier
3HAHUSIMH ~ OCHOB | IPOBOJIUTH KOMITBIOTEPHBIC
MOJICIIUPOBAHHUS W | SKCIIEPUMEHT | CUCTEMBI U TIAKETHI
MK-1 KOMITBIOTEPHOTO AJIbHBIC MPUKIIATHBIX
Onpeneneny | MPOCKTHPOBAHIS UCCIICIOBAHU | IPOTPAMM JIJIst
R PaJIMORIIEKTPOHHBIX | I B IENSAX | IPOSKTUPOBAHUS U
CpeICTB aHAJIM3a W | MOJCTUPOBAHUS
nenecoobpasz | PECTE: ACTHp
CTaHJIaPTHBIX ONTHMHU3AIN | CUCTEM
HOCTHU
MaKEeTOB u yIpaBJICHUSL.
aBTOMAaTH3aIl
MPHKJIATHBIX napameTpoB
1705
porpamm, pPaarOdTIEKTP
MPOLECCOB
OPUCHTHPOBAHHBIX | OHHBIX
YUPABJICHHUA | g pellIeHHe | CPEICTB |
B HAYYHBIX v | anpobamuu
OpraHu3alliif | npoekTHRIX — 3a]a4 | MEPCIEKTHBH
PaZMOAIIEKTPOHUKH | BIX
TEXHUYECKHUX
peLICHUM.
OreHKa 1Mo JUCIUIUIHHE (CpeiHee apu(hMETHIECKOE)

Or1eHKa «OTIUYHOY BBICTABIISETCS, €CITU CpeHee apu(PMEeTHIecKOe HAXOAUTCSI B HHTEPBAIC
ot 4,5 o 5,0.
Or1eHKa «XOpOIIOoY BBICTABIISACTCS, €CIIA cpefHee apu(PMeTHIecKoe HaXOAUTCS B HHTEPBAJIC
oT 3,5 no 4,4.
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OreHKa «yJJOBIIETBOPUTEIHHOY» BBICTABIISETCS, €CIIM CPEAHEe apruPMETHUECKOE HAXOAUTCS B
uHTEpBaie ot 2,5 1o 3.4.

OneHka «HEYAOBICTBOPUTENLHO»  BBICTABISAETCS, €CIH CpelHee apu(MeTHIecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.

[IpoMexyTouHass arTecTanus oOy4arommxcs B (opme »dK3aMeHa MPOBOJUTCS TIO
pe3yabTaTaM BBITIOJIHEHUS BCEX BHUJIOB yueOHOU paboThl, MPEeTyCMOTPEHHBIX YICOHBIM TIIIAHOM T10
nucuurnHe «IIporpaMMupoBaHre MHUKPOKOHTPOJUIEPHBIX CPEACTB aBTOMATH3aLUW», MPU ITOM
YYUTBIBAIOTCA PE3YyJIbTAaThl TEKYIIETO KOHTPOJS yCIEBaeMOCTH B TeueHue cemectpa. OleHka
CTETIEHH AOCTHXKCHHUS OOYydYalOIIMMUCS TUIAHUPYEMBIX PE3YJIbTaTOB OOYYEHHs IO TUCIUILINHE
MPOBOJUTCS TIPETIOIaBaTesieM, BEAYIIUM 3aHATHs 0 TUCIUIINHE METOJOM SKCIEPTHOW OIICHKH.
[Io uToram mnpoMexXyTOYHOM aTTecTali NO AUCLMIUIMHE BBICTABIAETCS OLIEHKA «OTIUYHOY,
«XOPOIIIOY, «YIOBICTBOPUTEIHLHOY HIIH «HEYIOBJICTBOPUTEIIHHOY.

IIxana oneHNBaHUA Onucanue

Brimonuensl Bce BUABI y4eOHOUW pabOTHI, MPEeayCMOTpPEHHBIE Y4EOHBIM
miaHoM. CTyJIeHT JAEMOHCTPUPYET COOTBETCTBHME 3HAHUM, YMEHUH,
HaBHIKOB TPUBEJEHHBIM B Ta0nulax ToKa3aTeled, Oomepupyer
MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHHUSIMHU, HAaBBIKAMH, MPUMEHSET UX B
CUTYallUSAX MOBBIIIEHHON CcI0KHOCTU. [Ipr 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYUTEIIbHbBIC OIIUOKH, HETOYHOCTH, 3aTpyIHEHUS npu
AQHAJUTUYECKUX ONEpalusX, MEePEeHOCE 3HAHWM M yMEHUN Ha HOBBHIE,
HECTAHAAPTHBIE CUTYAI[UH.

OTJIINYHO

BrimonHensr Bce BHIBI yueOHOM pabOThI, MPEAYCMOTPEHHBIE yY4EOHBIM
m1aHoM. CTyIEeHT IEMOHCTPUPYET HEMOIHOE, MPAaBUIILHOE COOTBETCTBUE
3HaHUH, yMEHUH, HABBIKOB IPUBEACHHBIM B TaOIHMIIAX TIOKa3aTee, Tuoo
€CJIM TIPH STOM OBLITU JIOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIIHOKH.

Xopomio

BrimonHensl Bce BuAbl y4eOHOH paloThbI, MpeayCMOTPEHHBIE Y4eOHBIM
wiaHoM. CTyJIeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHHM, B KOTOPOM
OCBEIIIeHa OCHOBHAas, HauboJiee BaXKHas YacTh MaTepHala, HO MPH 3TOM
JIOTIyII€Ha OJIHA 3HAYUTEeNbHAs OIIMOKA WIIK HETOYHOCTb.

Y 10BIIETBOPUTEIILHO

He BbmomHen oawH wiM  Oojiee  BUAOB  y4uyeOHOW  paboTHI,
OPEeIyCMOTPEHHBIX  y4eOHbIM  aHoM. CTyIeHT JeMOHCTPUPYET
HEIIOJTHOC COOTBETCTBHE 3HAHWW, YMCHHH, HABBIKOB IPHUBEICHHBIM B
TaObIMIax  TOKa3aTeNei, JIOMyCKAarTCs  3HAYUTENIbHBIE  OIIHWOKH,
NPOSBIISICTCS  OTCYTCTBUE 3HAHHWKM, YMEHHW, HAaBBIKOB TI0  PSIY
MOKa3aTeNNel, CTYJACHT HCIBITHIBACT 3HAUUTENbHBIE 3aTPyIHEHUS IPHU
ONIEPUPOBAHNY 3HAHWUSAMH W YMEHUSMH TPH WX IEPEHOCE Ha HOBBIC
CUTYaI1H.

HeynosnerBopurensHo

7. JaekTpoHHass nHGOPMAITMOHHO-00pa3oBaTeJIbHAA cpeaa

Kaxnpiii oOyuaromuiics B T€YEHUE BCETro Neproja o0ydeHust oodecreunBaeTcs
WHIMBUYaIbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K 3JEKTPOHHOW HH(POPMAIIMOHHO-
oOpazoBarensHOl cpene YeOokcapckoro wuHcTUTyTa (prmmana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOW TOYKH, B KOTOPOM MMEETCS JOCTYI K
WH(OPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW cetn  «MHTepHeT» (mamee — ceThb
«HTEepHETY), KaK HA TeppUTOpHH (Pruinasna, TaKk U BHE ee.
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OnexTpoHHas HWHGOPMAIMOHHO-00pa3oBaTelbHasl Cpella — COBOKYITHOCTb
UHOOPMAITMOHHBIX M TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHM, COOTBETCTBYIOIIUX
TEXHOJIOTMUECKUX  CPEJCTB, OOECMEeYMBAIOIIMX  OCBOCHHE  OOYYarOIIMMHCS
00pa3oBaTeNbHBIX MPOTPAMM B MOJTHOM O0BEME HE3aBUCUMO OT MECTAa HAXOXKJICHUS
o0yyarommxcs.

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

a) OCTYI K Y4e€OHBIM IJIaHaM, padOuyuM IporpaMmam JUCHUILIMH (MOIYJIe),
MPaKTUK, AJIEKTPOHHBIM Y4e€OHBIM H3JaHUSM M DJIEKTPOHHBIM 00pa3oBaTEIbHBIM
pecypcaM, yKa3aHHbIM B pa0o4uX MporpaMmax JUCIUILINH (MOAYJIeH), TPaKTHK;

0) dopMupoBaHue >JIEKTPOHHOrO MOPTHOIUO OO0YUYAIOIIEroCs, B TOM YHCIIE
coXpaHeHue ero padoT U OLIEHOK 3a 3TU paboThI;

B) ¢ukcamuioo  xoda  o0Opa3oBaTeIbHOTO  Mpoliecca,  pe3yIbTaToB
IPOMEKYTOYHOM aTTeCTAllMK U PE3YJIbTaTOB OCBOCHHUS NMPOTrpaMMBbI OaKkanaBpHara;

') MpoBeJieHNEe YUEOHBIX 3aHATHM, MPOIEAYP OIEHKU Pe3yJIbTAaTOB OOy4YEHUS,
peanu3aiys KOTOPBIX MPETyCMOTPEHAa C MPUMEHEHUEM 3JIEKTPOHHOTO OO0ydeHUs,
JUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUIA;

1) B3aUMOJICHCTBUE MEXIY YYACTHUKAMH OOpa30BaTEIBHOIO MPOLECCA, B TOM
YUCJIE CUHXPOHHOE W (MJIM) AaCHMHXPOHHOE B3aMMOJEHCTBUSA MOCPEICTBOM CETH
«HTepHEeT”.

OYHKIMOHUPOBAHUE JIEKTPOHHOU MH(POPMALIMIOHHO-00pa30BaTEIbHON Cpeibl
oOecreunBaercs COOTBETCTBYIOIIMMHU CpelCTBAMHU nH(pOpMAITMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH W KBadudukanuer  paOOTHUKOB, €€
UCIOJIB3YIOIINX U MOJIEPKUBAIOIINX.

OYHKIIMOHUPOBAHUE DJIEKTPOHHOU MHGOPMAIIMOHHO-00pa30BaTEIbHON Cpeibl
COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickon Penepanuu.

OcHoBHbIME cocTaBstomumMu DMOC dununana SBISIOTCS:

a) calT UWHCTUTYTa B ceTu VIHTEepHET, pacMoOJIOKEHHBIM IO ajapecy
www.polytech21.ru, https://chebpolytech.ru/ koTopslii o6ecrieunBaeT:

- gmoctyn oOOydJammmxcs K Yy4eOHbIM IUIaHaMm, pabodyuM TporpamMmam
TUCUUIUIMNH, TPAKTUK, K U3JAHUSAM DJIEKTPOHHBIX OUOIMOTEUYHBIX CHCTEM,
AJIEKTPOHHBIM HH(POPMAIIMOHHBIM W 00pa30BaTeIbHBIM pecypcaM, yKa3aHHBIX B
pabounx mporpammax (pazaenbl caifta «CBemeHuss 00 00pa3oBaTeIbHOU
OpraHu3alun»);

- nH(opMupoBaHHE 00yUarOIMXCs 000 BCEX U3MEHEHUIX YU4eOHOro mpoiiecca
(HOBOCTHAs JIEHTA caiiTa, JeHTa aHOHCOB);

- B3aUMOJICMCTBME MEXJY YYacCTHMKaMU 0O0pa3oBaTeIbHOrO Ipoiiecca
(moapaszensl caitita «3afaaTh BOMPOC AUPEKTOPY»);

0) oduimambHble SJIEKTPOHHBIE ajJpeca MOApPaA3IENCHUN U COTPYIHUKOB
UHCTUTYTa C SHAaekc-momeHoM (@polytech2l.ru (cnmMCOK KOHTAaKTHBIX JIAaHHBIX
nojpasneneHuit Ounnana pasMmeiieH Ha odunmanabHOM caite Punmana B paszerne
«KOHTaKTh», CHOUCKA KOHTAKTHBIX OQUIIMATBHBIX  DJIEKTPOHHBIX  JIAHHBIX
npernojaBareneil  pasMmemnieHsl B moapasnenax  «Kadeape») obecneunmBaior
B3aMMOJICHCTBHE MEXIYy YYaCTHUKAMHU 00pa30BaTeIbHOrO MPOLIECcca;

B) JIMYHBIA KaOuHeT oOydaromerocs (moptdonno) (BXOJ B JUYHBIA KaOMHET
pasmenieH Ha oduiuansHoM caiite ®unuana B pazaene «CTylIeHTYy» mojpasielie
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«InekTpoHHass WHOOPMAIMOHHO-00pa3oBaTeNbHas Cpela») BKIIOYaeT B celd
nopthoano  CTyAeHTa, DJJICKTPOHHBIE BEIOMOCTH, PEHUTHUHT CTYIACHTOB W
o0ecreunBaer:

- ¢uKcaruio xoaa o0pa3zoBaTEIHLHOTO MPOIIecca, PE3yIbTaTOB MIPOMEKYTOUHOMN
aTTECTAIlMU U PE3YyJIbTATOB OCBOCHHS 00Pa30BATEIHHBIX IPOTPAMM O0yUYaIOTIIUMHUCS,

- (popmupoBaHUE SIEKTPOHHOTO MOPTQPOINO OOYUAIOIIETOCsS, B TOM YHUCIE C
coxpaHeHue paboT 00yUaroIerocs, peleH3uii U OLEHOK Ha 3TU padoThI,

I) DJIGKTPOHHBbIE OWOJMOTEKH, BKIIOYAIOIINE JJICKTPOHHBIE KaTaJIOTH,
MIOJITHOTEKCTOBBIE JJOKYMEHTBI U 00€CIICUNBAOIINE JOCTYH K y4eOHO-METOINIECKUM
MaTepHaliaM, BBITTYCKHBIM KBAIM(DUKAITMOHHBIM padOTaM H T.J.:

Yebokcapckoro uHcTuTyTa (Punuana) - <K MPBUCy»

1) 3JEeKTPOHHO-0MOmoTeunsle cuctembl (DbC), BKIIOYArONIE 3IEKTPOHHBIN
KaTaJjor ¥ MOJIHOTEKCTOBBIE IOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenpsHas maatdopma FOpaitt - https://urait.ru

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

e) maTdopma 1dpoBoro oOpa3zoBaHUs [TonuTexa -
https://Ims.mospolytech.ru/

&) cucTeMa « AHTHIUIaruary -https://www.antiplagiat.ru/

3) cucteMa »3JekTpoHHoro aokymentoobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMEHTO000pOT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucreMa «1C Ynpasnenune BY3om Dnextponnbsiii nekaHat» (MOCKOBCKUI
MOJINTEXHUYCCKUY YHUBEPCUTET) oOecrieurBaeT (hUKCAIMIO X0/1a 00pa30BaTeIIbHOTO
npolecca, pe3ysibTaToB MPOMEXKYTOYHOW aTTeCTallud U PE3ylbTaTOB OCBOCHUS
00pa3oBaTeNbHbIX MPOrpaMM 00yHarOITUMUCS;

k) cucrema «POLYTECH systems» obecneunBaer WHGOPMAIIMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATH3WPOBAHHOE  COMPOBOXKIECHHE  00pa3oBaTEIHLHOTO
nporecca;

1) cucrema «AbOUTypueHT» o0ecrieynBaeT JOKYMEHTAJIbHOE
ABTOMATU3UPOBAHHOE COMPOBOXKICHNE PAOOTHI MPUEMHON KOMUCCUU

8. IlepeyeHb OCHOBHOW M [ONOJHUTEJBHOH Y4YeOHOH JIMTEpPaTyphl,
HEO0X0AMMOM /151 0CBOCHUS AMCUHUILIMHBI

OcHOBHas IUTEpaATypa:

1. TonctobpoB, A.Il. Apxutexktypa O3OBM: yueOHUK 118 BY30B/
A. I1. TonctoOpoB. — 4-¢ u3n., nepepad. u gon. — Mocksa : M3narensctBo FOpaiiT,
2026. — 210 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-21569-4. — Tekcr :
MeKTpoHHbI  //  OOpa3zoBatenbHass  1wargopma  FOpaiit  [caiiT]. —
URL: https://urait.ru/bcode/583536.

2. [Ipynauko, B. M. Ilepudepuiinsie yctpoiictBa OBM. Buemnue
3alOMHHAIONINE YCTpoWcTBa : yueOHuk st By3oB / B. M. Ilpyanumkxos, B. B.
Kyry3oB. — MockBa : WznarensctBo HOpaiit, 2026. — 182 c. — (Beicuiee
obOpazoBanme). — ISBN 978-5-534-19182-0. — Tekct : »3JIEKTpOHHBIN //
Oo6pazoBatenpHas iardopma FOpait [caiit]. — URL: https://urait.ru/bcode/589

33



ﬂOHOJ’IHHTeHbHaﬂ JUTCpaTypa:

1. Hogoxwunos, O.II. Apxutekrypa 9BM U BBIYHCIHUTENBHBIX CHCTEM :
yueOoruk mius By3oB/ O.Il. HoBoxunoB. — 2-e¢ wm31., uchp. U jaorn. — MOoOCKBa :
M3parenscTBo FOpaiit, 2025. — 505 c. — (Breicmee obpaszoBanue). — ISBN 978-5-
534-20365-3. — Texkct : anektpoHHbdt // OOpa3oBarensbHas 1uiatdgopma FOpaiT
[caiiT]. — URL: https://urait.ru/bcode/568920.

Ilepuonuka

1. N3BecTus Tynbckoro rOCyZapCTBEHHOI'O YHUBEPCUTETA.
TexHuueckue HAyKU : Hayuneii PEUEH3UPYEMBIN KYpHAaJL.
https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1. - TekcT :
3JICKTPOHHBIMN.

2. Hayuneii nepuomnueckuii KypHan «BectHuk HOxHO-Ypanbckoro
rocynapctseHHoro  yHuBepcurera.  Cepusi  «OHepretuka» @ HayuHbli

pelieH3upyeMblii  KypHall.  https://www.powervestniksusu.ru/index.php/PVS. -
TeKCT : 3IEKTPOHHBIN.

9. IlpodeccuonajibHble 6a3bl JAHHBIX U MH()OPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

[Ipodeccrnonansuas 6a3a
JAHHBIX 1 HH(OPMAIOHHO- WNudopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI JOTOBOPA)
CIPAaBOYHBIE CUCTEMBI

Tematuueckas dyieKTpoHHass Oubnamoreka W Oaza s

YHuBepcurerckas .
NPUKIATHBIX ~ UCCIEJOBAaHMM B  0O0JIACTH  DKOHOMHKH,
nH(pOopManMoOHHas CUCTEMa
POCCHS VOpaBIICHUS,  COIMOJIOTUH,  JIMHTBUCTUKH,  (QUIOCO(UH,
. ) WIOJIOTUM, MEXIYHAPOIHBIX OTHOILIECHUH, MpaBa. CBOOOIHBIA
https://uisrussia.msu.ru/ b ’ ALyHapOA > 1P A
JTIOCTYII

Hayunas osnexktponnass Oubmnorexka eLIBRARY.RU - 310
KpYIMHEHIITUH  POCCUMCKUN  MH(DOPMaAIMOHHO-aHATTUTHYECKUM
nopran B 00JacTH HAyKH, TEXHOJOTMH, MEIULIMHBI U
00pasoBaHus, coAepKaluid pedepaThl U MOJTHBIE TEKCTHI 0oJiee
26 MIH HaydHbIX cTareil M nyOnuKauumi, B TOM 4YHCIE
ANEKTpOHHbIE Bepcun Oosnee 5600 poccuiickMX Hay4yHO-
TEXHUYECKUX >KYPHAJIOB, U3 KOTOpbIX Oosnee 4800 xypHaJIOB B
OTKPBITOM JIOCTYyI€ CBOOOAHBIN IOCTYII

Hay4Has 3JICKTPOHHAsI
o6ubmmoreka Elibrary

http://elibrary.ru/

bubnmuorpadpuyeckne 6a3pl  manueix MHWOH PAH mo
COIMAIbHBIM ¥ TYMaHUTApPHBIM HayKaM BeayTcs ¢ Hadana 1980-
X romoB. O0muii 00bEM MaccHBOB COCTaBIsieT Oosee 3 MIIH.
500 Teic. 3anuceit (nanHbie Ha 1 sHBaps 2012 r.). Exeroansrit
npupocT — okoJio 100 TeIc. 3anmucei.

B 0a3bl JaHHBIX BKIIFOYAIOTCS aHHOTHPOBAHHBIE OMMCAHUS KHHUT
U crared M3 OKypHatoB M cOopHUKOB Ha 140 s3pIKax,
nocrynuBmnx B @DynaamenrtanpHyo Oubnmoreky HMHWOH
PAH.

Ornucanus craredl ¥ KHUT B 0a3aX JaHHBIX CHAOKEHbI MUPPOM
XpaHEHHsT M CChUIKAMU Ha TMOJHBIE TEKCThl HMCTOYHHUKOB U3
Hay4Holi 371eKTpOHHON OMOJIMOTEKH.

cautr HMHcruryra  Hay4yHOHU
nHpopmaruu o
oOmecTBeHHBIM Haykam PAH.
http://www.inion.ru

®denepanbHbII noptan | @enepanbublii  mopran  «Poccuiickoe  oOpasoBaHue»  —
«Poccuiickoe YHHUKAJbHBIA HHTEPHET-pecypc B chepe 00pa3oBaHMs U HAYKH.
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https://checklink.mail.ru/proxy?es=TJCi6g4gJop7gtsvS8Ue8QfGK0PDSSLfUlQjgU2rx6M%3D&egid=6F5xQlft3LKzSTkx2xmQbzc%2BnJ3Qc8dBO0DlkHm0J1I%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Ftidings.tsu.tula.ru%252Ftidings%252Findex.php%253Fid%253Dtechnical%2526lang%253Dru%2526year%253D1%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Ddb35c151df20eb6a&uidl=16928665251269216069&from=diniosii%40mail.ru&to=huseinjon.86%40mail.ru&email=huseinjon.86%40mail.ru
https://checklink.mail.ru/proxy?es=TJCi6g4gJop7gtsvS8Ue8QfGK0PDSSLfUlQjgU2rx6M%3D&egid=6F5xQlft3LKzSTkx2xmQbzc%2BnJ3Qc8dBO0DlkHm0J1I%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fwww.powervestniksusu.ru%252Findex.php%252FPVS%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3D4f5a994df08adf85&uidl=16928665251269216069&from=diniosii%40mail.ru&to=huseinjon.86%40mail.ru&email=huseinjon.86%40mail.ru
https://uisrussia.msu.ru/
http://elibrary.ru/
http://www.inion.ru/

oOpazoBanue» [DneKTpoHHBIN | EsxxeZIHEBHO MyOJIMKYeT caMble aKTyallbHble HOBOCTH, aHOHCHI
pecypc] — http:// www.edu.ru coObITHH, HHPOPMAIIMOHHBIE MaTEPHANIBI JIJIST MIUPOKOTO KpyTra
yuTtarened.  ExXeHenenpHO  Ha  IOpTaje  pa3MEelaroTCs
OKCKJIIO3MBHBIE ~ MaTepuaibl, HUHTEPBBIO C  BEIyIIUMHU
CIEIUAINCTAMU — TeJaroraMy, TIICHUXOJIOTaMH, YYEHBIMH,
pPENOPTaKU U aHAIMTUYECKHE CTAaThU.

YuTaTenu MOMydaroT IOCTYN K HOPMaTHBHO-TIPaBOBOM 0aze
chepbl 00pa3oBaHUS, OHHU MOTYT TOJB30BAThCS CAMBIMU
Pa3IMYHBIMH TIOJIE3HBIMH CEPBHCAMHM — TaKUMH, KaK OHJIAifH-
TECTUPOBAHUE, OMPOCHI [0 AKTYaJbHBIM TEMaM U T.J.

10. IIporpammuoe o0OecneyeHue  (JIMUEH3MOHHOE W CBOOOJHO
pacnmpocTpaHsieMoe), MCIOJb3yeMoe INpH OCyHIeCTBJCHHH 00pa30BaTe1bHOIO
npouecca

Wudopmanus o npaBe coOCTBEHHOCTH

AyauTopus IIporpamMmHOe OOecmeueHHEe (PEKBU3HUTHI TOTOBOPA, HOMEP JIHLCH3UH
M T.J.)
Windows 7 OLPNLAcdmc norosop NeJI03 ot 30.05.2012) ¢

noncornamenusMu ot 29.04.14 u 01.09.16

Ne 2200 VYueOmas aymuTopus  UIA (6eccpounas nuueHsHs)

npoBecHNs yUeOHBIX 3aHATHI Beex BijoB,Kaspersky Endpoint Security amst |Cy6muieH3HOHHBI 10roBOp
IIPeLyCMOTPEHHBIX MpOrpaMmoii cpeanero[0H3Heca — Pacimpennsiii Russian Ne977_1049.EI1/25 ot 10.12.2025

pohecCHOHANBHOTO Edition. 150-249 Node 2 year

oOpa3oBaHus/OakagaBpuara/ CreuaInTeTa/ Educational Renewal License

MarucTpaTyphl, ocHamennas|Yandex Opaysep CB00OIHOE PaCIPOCTPAHIEMOE

000pyJOBAHHEM U TEXHHICCKHUMH nporpaMMHoOe obecrieueHue (beccpounas

cpencTBaMH OOYYCHHs, COCTaB KOTOPBIX ITHLCH3MST)

ompezensiercs B paboyMx Iporpammax

JUCLIMIUTAH (MO Iei) MTC JIunk loroBop Ne2/2026 (091 168.EI1/26) ot

JlaGoparopus DIIEKTPOIHEPTETUKH u 27.03.2026

onexrporexunkn 000 «HeboKeapeKoroficrosoft Office Standard HoMep MHIeH3HK-42661846 ot 30.08.2007)

2UCKIPOMERAHIICCROIO 34B0, 1) 2007(Microsoft DreamSpark ¢ gorncornamesusaMu ot 29.04.14 u
Premium Electronic Software 01.09.16 (6eccpounast JMIEH3M)

Delivery Academic (Microsoft
Open License

Windows 7 OLPNLAcdmc norosop NeJI03 ot 30.05.2012) ¢
norcornamenusmu ot 29.04.14 u 01.09.16
(OeccpoyHast TUIICH3HS)

Ne 2116 Yebnas ayauropus Ans Kaspersky Endpoint Security mist |CyOmuIieH3HOHHBIH JOTOBOP

MPOBEZICHHA Y1eOHBIX aHATHI BCEX BUIOB, \Gy3neca — Paciumpennsrii Russian|Ne977 1049.EI1/25 ot 10.12.2025
MPelyCMOTPEHHBIX MPOrPAMMOI CPEAHErO |k jiion 150-249 Node 2 year

MpoeccHOHATBHOTO Educational Renewal License

o00Opa3oBaHus/0akagaBpuaTa/ CrieUATUTETa/

MAaruCTpaTyphl, OCHANICHHASN Microsoft Visual Studio 2019 CBOOOIIHO PaCIIpOCTPaHsIeMOe
000pYyI0BAHUEM U TEXHUYECKUMH porpamMmmHoOe obecnieuenune (beccpounas
cpeicTBaMu 00yUYeHHUsI, COCTaB KOTOPBIX MueHsns)

OMpPCACISCTCA B pa6ovq1/1x fporpaMmax KOMITAC-3D v20 n v21 CyOnuen3nonHsIi gorosop Ne Hr-22-
AHCIHTUTHH (MOAYJIei) 00044 ot 21.03.2022

Jlaboparopus «IIporpaMMHOro (Geccpounas HICH3Ms)

00ecTieuYeHHS U CONPOBOXKICHUS

KOMITBIOTEPHBIX CHCTEM PaitNet cBOOOIHO pacr1p6OCTpaH;Ie:Moe6
KaGuteT uH(OpPMAIHOHHBIX CHCTEM 1 porpaMMHOe obecrieuerne (Oeccpodnas
rexnonoruit AO «HIIK «DJTAPA» JTHLICH3HS)

AIMP 0TEYECTBEHHOE CBOOOIHO

pacrpocTpaHsIeMoe MPorpaMMHOE
obecrieueHne (beccpouHast JTUTICH3NS)

Kaspersky Endpoint Security CyOnuIieH3nOHHBIH J0T0BOP

Ne 103a Tlomemernue it caMoCTOATENLHOM JUIst Ou3Heca — PaciiupeHHbIi Ne977 1049.EI1/25 ot 10.12.2025
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pabOTHI 0OYJAOIIHXCS

Russian Edition. 150-249 Node
2 year Educational Renewal
License

MS Windows 10 Pro

moroBop Ne 392 469.223.3K/19 ot
17.12.19 (beccpouHast TUIICH3HS)

AdobeReader

CBOOOJHO PacrpocTpaHsieMoe
nporpamMMHoe obecriedenue (beccpouHast
JIUIICH3US)

I'apanT- cripaBoYHO-IIpaBOBast
cucreMa

JHorosop NeC-002-2025 ot 09.01.2025

Yandex Opaysep

cBOGO/IHO pacIpocTpaHsIeMoe
nporpamMMmHoe obecriedenue (beccpouHast
JIUIIECH3US)

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

HOMep JHIeH3un-42661846 ot
30.08.2007) ¢ moncornameHus MU OT
29.04.14 1 01.09.16 (6eccpounas
JIULIEH3US)

Open License

AIMP

OTEYECTBEHHOE CBOOOIHO
pacrpocTpaHsIeMoe MPOrpaMMHOE
obecneuenue (0eccpouHast IMLIEH3Us)

License

Kaspersky Endpoint Security
Iutst Om3Heca — PacirupeHHbIi
Russian Edition. 150-249 Node
2 year Educational Renewal

CyO6munensnonnsiit gorosop Ne TTITH-
126/2023 ot 14.12.2023

11. MaTtepuajibHO-TEXHHMYECKOe o0ecrevyeHne JUCHUIIUHBI

Tum u HOMCP MOMCIICHUA

[lepedeHbp OCHOBHOTO 000OPYIOBaHMS M TEXHUIECKUX
cpeacTB 00y4YeHus

VYueOHast aynuTopust U IIPOBEACHUS YIEOHBIX 3aHATHH BCeX
BUJIOB, MIPEyCMOTPEHHBIX IPOrpaMMOM CpeHETO
poheCCHOHATHLHOTO oOpa3zoBanus/OakanaBpuara/
CHCNHANNTETa/ MarucTparypbl/0akanaBpuara/ cIieruaanTera/
MarucTparypel,, OCHAIIICHHAS 00opynoBaHHEM u
TeXHHYECKHMH CpEICTBAMH OOYYEHHS, COCTaB KOTOPBIX
omnperensercs B paboynux MporpamMmax IMCHUIUIMH (MOAmyJei)
Kabuner cucrem ynpasnenuss OO0 «HITO «Kackaa-I'PVII»
Ne 2196 (r. YUebokcapsl, yi. K.Mapkca. 60)

OO6opynoBaHne: KOMIUIGKT MeOenn aisi y4eOHOro
nporecca; 1ocka ydeOHast; CTCHIbI

TexHu4yeckue cpeacTBa OOYYCHHUS: KOMIBIOTEpHAs
TeXHHKa, MYJIBTHMEIUIHHOE obopynoBaHue
(TIpoexTop, IKpaH)

VYueOHast aymuTopusl UIs MPOBENCHUS YUEOHBIX 3aHATHIA BCeX
BHUJIOB, NIPENyCMOTPEHHBIX IPOrpaMMon CpeaHeTo
poheCCHOHATHLHOTO oOpa3oBanus/0akanaBpuara/
CIICIMATUTETa/ MATUCTPATYPBI, OCHAIIICHHAs 000PYIOBAaHHEM H
TEXHUYECKUMH CPEACTBAMH OOYYCHHs, COCTaB KOTOPBIX
orpeiessieTcst B paboumx nMporpaMmmax JUCIUILIHH (MOyJiei)
Jlabopatopus «IIporpamMmHOTro obecrieueHust "
COMPOBOXKICHUS KOMITBIOTEPHBIX CUCTEM»

Kabuner madopmarnmonnsix cucreM u texaonoruit AO «HIIK
«QJIAPA»

Ne 2116 (r. Yebokcapsl, yi1. K.Mapkca. 60)

OO0opyI0BaHUE: KOMIUICKT MeOenu i yueOHOro
nporecca; Jocka yueOHasi; CTEH/BI,
aBTOMAaTU3MpOBaHHbIE paboune Mecra Ha 15
o0ydJaromuxcs, aBTOMaTH3UPOBaHHOE paboyee MecTo
npenoaBaTens,

TexHudeckne cpeicTBa OOYYeHHs: KOMIBIOTEpHAs
TeXHHKA,; MYJIBTHMEIHIHHOE obopynoBaHue
(TIpoexTop, ’KpaH), MapKepHas J0CKa, IpOTpaMMHOE
obecieuerne o0mero W NpodecCHOHATBFHOTO
Ha3HaYeHUs

[Tomemienune 11t caMOCTOSTENEHON paboThl 00YUaIOIIUXCS
Ne 103a (r. Yebokcapsl, yi. K.Mapkca. 54)

OOGopynoBaHpe: KOMIUIEKT MeOenu sl y4eOHOro
nporecca;

Texuudeckue cpeactBa 00YYEHHUS: KOMIIBIOTEpHAs
TEXHHKa C BO3MOXKHOCTBIO MOJKIIIOYEHHS K CETH
«uTepuer» W obecrieueHWeM — JOCTyna B
SJIEKTPOHHYIO  MH(pOPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny Ouimana
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12. Meroguveckue YyKa3aHusi sl OOyYAKINErocss IO OCBOCHHUIO
AMCHUTLTAHBI

Memoouueckue ykazanus 0na 3AHAMUN JIEKUUOHHO20 MUNA

B xome JeKIMOHHBIX 3aHATHI oOydammeMycss HEO0OXOIUMO BECTH
KOHCIIEKTUPOBAHME Y4YEOHOro Marepuasia, oOpanjaTh BHHMAHHE Ha KaTeropuw,
(bOpMYIIMPOBKH, PACKPHIBAIOIINE COJAEPKAHUE TEX WM UHBIX SBJICHUN U MPOLIECCOB,
Hay4HbIC BBIBOJbI U TPAKTUYECKUE PEKOMEHIAIUH.

HeoOxonumo 3amaBath NpenojaBaTeNi0 YTOYHSIOIIME BOIMPOCHI C IIENBIO
VSACHEHUSI TEOPETUYECKUX  TOJOKEHUM, pa3pelieHus CIOPHBIX  CUTYyalHil.
Ilenecoobpa3zno  jgopabarbiBaTh CBOM  KOHCIEKT JIEKIIMH, Jenas B HEM
COOTBETCTBYIOIIIME 3alMCH U3 OCHOBHOM M JIONOJIHUTEIBHOM JUTEPaTypHI,
PEKOMEHJIOBAaHHOM TMpernojaBareieM M MPeIyCMOTPEHHON ydeOHOH Mporpammoil
JTVCLUUTUIAHBIL.

Memoouueckue ykazanusa Ona 3aHAMUN CEMUHAPCKO20 (NPAKMUYECKO20)
muna.

[IpakTuueckue 3aHATHS TO3BOJISIIOT Pa3BUBATh y OOYYaIOMIETOCS TBOPYECKOE
TEOPETHUYECKOE MBIIIJICHUE, YMEHUE CaMOCTOSITEIbHO HW3y4daTh JIMTEPATYypYy,
aHATM3UPOBATh MPAKTUKY; y4aT YETKO (OPMYITUPOBATH MBICITh, BECTH JUCKYCCHIO, TO
€CTh MMEIOT MUCKIIOUHUTEIBHO BaXXHOE 3HAYCHUE B PA3BUTHUU CAMOCTOSTEIIBHOTO
MBIIIJIEHHUS.

[TonroroBka K MPakTUYECKOMY 3aHATUIO BKIOYAeT JaBa dTana. Ha mepBom
JTane OOydYawIIuica IJIAHUPYET CBOK CaMOCTOSTEIbHYIO padoTy, KoTopas
BKJIIOYAET: YSICHEHHUE 3aJlaHusl Ha CAaMOCTOSITENIbHYIO palboTy; MoAOOp OCHOBHOU H
JOTIOJTHUTENIBHOW ~ JINTEPATyphbl; COCTaBliEHWE IUIaHa paldoThl, B  KOTOPOM
ONPENEIIAITCA OCHOBHBIE MYHKTHI MPEACTOSIIEH NOoAroToBKU. COCTaBlIEHUE IUIaHa
JTUCIUTUTMHUPYET U MOBBIIIAET OPraHM30BaHHOCTH B paboTe.

BTopoii 3Tan BKIOYAET HENOCPEACTBEHHYIO MOATOTOBKY K 3aHITHIO, KOTOpas
HAYMHACTCS C W3Y4YeHUsS OCHOBHOW U JIOMOJHUTENbHOW JswuTepaTypbl. Ocoboe
BHUMAaHHE MPU dTOM HEOOXOIMMO OOpaTUTh Ha COJIEPKAaHUE OCHOBHBIX TOJOKCHHM
U BBIBOJOB, OOBSICHEHUE SIBJIEHUN U (DAKTOB, YACHEHUE MPAKTUUECKOTO MPUIOKEHHUS
paccMaTpUBaEeMbIX TEOPETHUYECKUX BOMPOCOB. Jlanee cienyer MOArOTOBUTH TE3UCHI
JUIS BBICTYIUIGHHM TIO BCEM YYEOHBIM BOINPOCaM, BBIHOCUMBIM Ha MPaKTHYECKOE
3aHSITHE WA MO TE€ME, BBIHECEHHOW Ha JIMCKYCCHUIO (KPYTJbIH CTOJ), MPOAyMaTh
OpUMEpPHl C ILENbI0 O0ECHEYeHUs] TECHOM CBS3M HM3y4aeMOW TEMbl C pealbHOU
YKU3ZHBIO.

l'oToBsick K AOKIaAy WM BBICTYIUICHHIO B paMKaX WHTEPAKTHUBHON (hOPMBI
(IMcKyccust, KpYTJblid CTOJ), IPU HEOOXOJIMMOCTH CIEAYET 0OpAaTUTHCS 32 TOMOIIBIO
K IPEMOJABATENO.

Memoouueckue yKa3anusa K camocmoamenvHoil padome.

CamocrositenbHasi pabota oOydYaromierocs SBJISETCSI OCHOBHBIM CPEJICTBOM
OBJIaJICHUS Y4€OHBIM MaTEpPHUaIOM BO BpeMs, CBOOOHOE OT 00sA3aTeNbHBIX YUEOHBIX
saasaTuil. CamocrtosiTenpbHas paboTa o0Oydwaromerocs HajJ YCBOSGHHEM Y4eOHOTO
MaTepuajlia 10 y4eOHOW MAWCIMIUIMHE MOJXKET BBITIONHATHCS B OMOIHMOTEKE
YHUBEPCUTETA, YUEOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIaccaX, a TAKXKE B JIOMAIIIHUX
ycioBusix. CoaepkaHue M KOJHUYECTBO CAMOCTOSITENILHOM paboThl 00ydYaroiierocs

37



ornpeaensercss yueOHOM mporpaMMoil JUCHMILIMHBL, METOAMYECKUMU MaTepuaiaMH,
NPAKTUYECKUMH 3aIaHUSIMU M YKa3aHUSMM [IPEIOAABATEIS.

Camocmoamenvnan padoma ¢ ayoOumopHoe 6pems MoHcem GKAI0UAMb:

1) KoHcHEeKTUpOBaHME (COCTABICHUE TE3UCOB) JICKIIUI;

2) BBINOJIHEHHE KOHTPOIBHBIX PaboT;

3) peuieHue 3ajaady;

4) paboTy CcO CIIpaBOYHON U METOJUYECKON JTUTEPATYPOI;

5) paboTy ¢ HOpMATHUBHBIMH MPABOBBIMU AKTAMMU;

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

7) 3ammTy BBINOJHEHHBIX PadoT;

8) yuacTue B ONEpPaTUBHOM (TEKyIIEM) OIpPOCE IO OTIACIbHBIM TEMaM
U3y4aeMoU TMCUUILIUHBI;

9) yudactue B coOeceqoBaHUSX, JEIOBBIX (POJIEBBIX) HUIpPax, TUCKYCCHUSX,
KPYTJIBIX CTOJIaX, KOH(EepEeHIHIX;

10) yyactue B TECTUPOBAHUU U IP.

Camocmosamenvnan padboma 60 6HeAYOUMOPHOE 6PEMA MOICENM COCMOAMDb
u3:

1) moBTOpeHuUs JIEKIMOHHOI'O MaTepHaa;

2) MOATrOTOBKHU K NMPAKTHUYECKUM 3aHATHSM;

3) u3ydeHus yueOHOU U HaAyYHOU JTUTEPATYPHI;

4) w3yuyeHuss HOPMATUBHBIX NPABOBBIX AKTOB (B T.4. B 3JIEKTPOHHBIX 0Oazax
JAHHBIX);

5) peleHus 3a1a4, ¥ UHBIX MPAKTUYECKUX 3aJaHUI

6) TOATOTOBKHM K TECTUPOBAHUIO U T.J.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHATHUAM YCTHBIX JOKJIaI0B (COOOIICHMI);

8) moaroToBKH pedeparoB Mo 3aqaHUI0 MTPETOIaBaATENs;

9) BBINONHEHUS KYpPCOBBIX paboT, MPeTyCMOTPEHHBIX YUEOHBIM IJIAHOM;

10) BbIieIeHUsT HAanOoJIee CIOKHBIX U TIPOOJIEMHBIX BOMPOCOB IO HM3y4aeMOM
TEME, TOJyYEHHE Pa3bACHEHH M PEKOMEHJAUud IO JaHHBIM BOIpPOCaM C
PEenoJaBaTeasiMUA Ha KOHCYJIbTALMSIX.

11) mpoBeneHHsT CaMOKOHTPOJII IYTEM OTBETOB Ha BOIPOCHl TEKYILEro
KOHTPOJISl 3HAaHUM, PEIICHHs] NPEJCTaBICHHBIX B JTaHHOM IpOrpaMMe 3ajad, TECTOB,
HanucaHus pedepaToB MO OTAEIbHBIM BOIPOCAM U3YYaeMOMl TEMBI.

Texymuii KOHTPOJIb OCYLIECTBIsIETCA B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIaJ10B.

B ciydae nponyckoB 3aHATHH, HAIMYKSA UHIUBUAYAIbHOTO Tpaduka o0ydeHus
U I 3aKpeIuieHUs MPaKTUYECKUX HABBIKOB CTYJEHTAM MOTYT OBITh BbIJAHBI
TUTIOBbIE WHAMBUAyaJbHbIE 3aJaHUsi, KOTOpbIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJIEHHBIN MPEI0/1aBaTEIEM CPOK.

13. OcoGeHHOCTH peaM3alMH AMCHUIUVIMHBI JJS WHBAJUIOB M JHI C
OrPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI

OOyueHue 1O MaHHOW AWCIUIUIMHE WHBAIHUIOB W JIMI C OTPaHUYEHHBIMHU
BO3MOKHOCTSIMU 370p0Bbs (Hanee OB3) ocymiecTBiisieTcs: MPenojaBaTesieM ¢ Y4eTOM
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O0COOCHHOCTEN NCUXO(PU3NYECKOTrO PA3BUTHUS, MHAMBHUIYaAIbHBIX BO3MOXHOCTEH U
COCTOSIHUS 37J0POBbsI TAKMX 00yYarOIINUXCSl.

JIJ1st CTy/IGHTOB C HapyHICHUSIMU OMOPHO-ABUTaTeNbHON QyHKImu u ¢ OB3 mo
CIIyXy NpeIyCMaTpUBAETCS CONPOBOKIEHUE JIEKIMI W MPAKTHYECKUX 3aHATHH
MYJIbTUMEIUUHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MATEPUATIOM.

[nsa crygentoB ¢ OB3 1o 3peHHMIO MpeayCMaTpUBAECTCS INPUMEHEHUE
TEXHUYECKUX CPEICTB YCHJICHHMS OCTATOYHOI'O 3PEHHUSA, a TAKKE IPEIyCMOTpPEHA
BO3MOXHOCTb pa3pabOTKU ayIMOMAaTEepPUaIOB.

[lo nmaHHOM nucUMIUIMHE OOYYE€HHE WHBAJIUJIOB M JIUMI C OrPaHUYEHHBIMHU
BO3MOKHOCTSIMU 3JI0POBbSI MOJKET OCYLIECTBIIATHCS KaK B ayJIUTOPUHU, TaK U C
UCIIOJIb30BAHUEM  DJICKTPOHHOW  MH(POPMALMOHHO-00pa30BaTEIbHOM  Cpelibl,
00pa3oBaTeNbHOTO MOpPTaja U JIEKTPOHHOM MOYTHI.
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JINCT AOIIOJHEHUN U UISMEHEHUI
pabodeit mporpaMMBbl TUCITUTIIAHBI

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

Bnecennl JOITOJIHCHUA U U3MCHCHUA

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

Bnecennl JOITOJIHCHUA U U3MCHCHUA

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

Buecennl JOITIOJIHCHUA 1 U3MCHCHUA

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

Baecennl JOITIOJIHCHUA 1 U3MCHCHUA
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