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AHxHoTtanus

Hucuunnuna «IIporpamMmmupoBanue Ha MUKPOKOHTPOJUIEPE» BXOAUT B 00pa30BaTEIbHYIO
IpOTrpaMMy BBICIIETO 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOATOTOBKH/
crenpanbHocTH  11.03.02  «MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTUM M CHCTEMBI  CBSI3H»
HanpaBieHHOCTH «KomMyHukannonHele TexHosoruu HWHTepHeTa Beumiei». JlucuuminHa
peanusyetcs kadeapoit «No52».

JucuuiuinHa HaneneHa Ha (POPMUPOBAHKE Y BBITYCKHUKA CIEIYIOLUIMX KOMIIETCHIIUMA:

[IK-3 «CnocobeH npuMEHSTh COBPEMEHHBIE TEOPETHYECKHE U SKCIEPUMEHTAJIbHBIC
METOJbl ~ HCCJIENOBAaHUS C  LEIbI0  CO3JaHUs  HOBBIX  IIEPCHEKTUBHBIX  CPEICTB
WH()OKOMMYHHKAITUH, UCTIOJIb30BAHUIO U BHEIPEHHUIO PE3YJIbTATOB UCCIICIOBAHMIN

IIK-4 «CnocoOHOCTh OCYLIECTBISATh MOHMTOPUHI COCTOSIHUSI M IPOBEPKY KadyecTBa
paboThl, MPOBEACHUE U3MEPEHUM U TUArHOCTHKY OIIMOOK M OTKa30B 00OpYAOBaHHUS, CETEBBIX
YCTPOUCTB, IPOrpaMMHOT0 obecrieueHus: H)OKOMMYHHUKAIIUN

CopepxaHue NHUCUUIUIMHBI OXBAaThIBA€T KPYr BOIIPOCOB, CBA3aHHBIX KPYr BOIIPOCOB,
CBSA3aHHBIX C TEOPETHUYECKMMH W TPAKTHUYECKHMMH BONpOcaMu (YHKIIMOHUPOBAHUA U
IIPOEKTUPOBAHUS CUCTEMHBIX 00padaThIBAIOLIMX MPOrpaMM, ¢ MUKPONPOLIECCOPHON TEXHUKOM,
MpOrpaMMUPOBAaHUEM MHUKPOKOHTpoJUiepa. JlucuuminHa BKIIIOYAET MPAKTUYECKOE H3Y4YeHUe
MHUKPOKOHTPOJUIEpoB GpupMbl Mumauap ¢ siapom Cortex-M3.

[IpenogaBanue JUCHMIUIMHBI TPEeIyCMAaTPUBAET Cieaylomme (OpMbl OpraHU3aIUuU
y4eOHOrO  Tmporiecca: JeKuuu, JabopaTopHble pabOThl, KypCOBOE TMPOSKTHPOBAHHUE,
CaMOCTOsTeNIbHAs paboTa CTyICHTA.

[IporpamMMoli AUCHUIUIMHBI HPETYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTeCTalMs B (hopMe IK3aMEHa.

OO6mast TpyZI0OEMKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIsAC€T 4 3a4€THBIX enuHuIbl, 144
yaca.

SI3b1K 00yUYEHHUS 110 AUCIUTUTHHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUYCHUS MO AUCIUILIINHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

Hensto npenomaBanus aucuuiuiiHbl "lIporpamMmmupoBaHne Ha MHUKPOKOHTpoOsuiepe”
ABIIIETCS.  O3HAKOMJICHHE CTYJEHTOB C OCHOBHBIMM MNPHUHLMIIAMU  TOCTPOEHUS U
(GYHKIIMOHUPOBAHHUS ~ MUKPOIPOIIECCOPHBIX ~ CHUCTEM  yNpPaBICHHUS,  O3HAKOMIICHHE  C
WH)XCHEPHBIMU METOJIaMU aHallu3a W CHHTe3a B JaHHOM O00JacTH TEXHUKH, a TaKkKe C
BO3MOXKHOCTSIMA W TPHUHIMIAMU MX MPAKTUUYECKOTO TPUMEHEHHs, C HOMEHKIATypouh U
napaMeTpamMu  CTaHAAPTHBIX  HU3JETUI  OTEUEeCTBEHHOM U  3apyOeKHON  AIEKTPOHHOU
MPOMBIIUIEHHOCTU. B mporiecce n3yueHus TUCUMILIMHBI PEIIAtOTCS 3aa4l YCBOCHHUS! OCHOBHBIX
MOJIOKEHUH COBPEMEHHON MHUKPOIPOLIECCOPHON TEXHUKH, OBJIAJIEHUS OCHOBAMM 3HAHHUM IO
JTUCHUIUIMHE 00 OCHOBHBIX KOMIIOHEHTAaX MHKPOIPOLIECCOPHBIX CHUCTeM; 00 oOmacTsx
NPUMEHEHUS M TEPCHEeKTHUBaX Pa3BUTHS COBPEMEHHBIX MHUKPOIMPOIIECCOPHBIX AJIEMEHTOB; O
MPUHIUIIAX TPOrPAMMHUPOBAHUSI MUKPOIPOILIECCOPHBIX CHCTEM.

1.2. JlucuumiuHa BXOAMT B  COCTaB  4acTd, (GOPMUPYEMOH  y4aCTHHKaAMHU
00pa3oBaTeNbHBIX OTHOIICHH, 00pa30BaTEIbHON MpOrpamMMBbl BEICIIIET0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeyeHp IIaHUPYEMBIX PE3yJILTATOB O0YUEHUS MO AUCIUIUIHHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AWCHMILTUHBI OOYyYArOIIUNCA JAODKEH 00JaJaTh CIeIyIONIMME
KOMIETEHIUSIMHU WM UX YacTsMHU. KoMIeTeHIMy 1 MHAUKATOPbl X JOCTHKEHUS PUBEJICHBI B
tabsuue 1.

Ta6mmma 1 — [lepeyeHb KOMIIETCHIIMI ¥ HHIUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Kox u naumenoBanue | Koxa v HauMeHOBaHHE UHAMKATOPA JOCTHKECHUS
KOMIIETEHIIUHU KOMIIETCHIIUH KOMIIETCHIINH

I1K-3 Criocoben
IPUMEHSTh
COBPEMEHHBIE
TEOpPETUYECKHE U
AKCIIEPUMEHTAJIbHbIE
METObI
HCCIIEN0BaHUsA C I1K-3.B.1 Bnaseer HaBbIKaMHU OpTraHU3aluN
[TpodeccronanbHble | LETbIO CO3AHUS cOopa 1 N3y4eHus: HAy4HO-TEXHUYECKON
KOMIIETEHIINH HOBBIX MH(OPMAIIUHU TI0 TEME UCCIIeIOBaHUN U
HEePCHEKTUBHBIX pa3paboTok

CpEICTB
MH(POKOMMYHUKAIHH,
MCIIOJIb30BAaHUIO U
BHEIPEHUIO
pE3yJIbTaTOB
HUCCIIEIOBAaHUN

IIK-4 CriocobHOCTH
OCYIIIECTBIISATh
MOHUTOPUHT
COCTOSIHUS U [TK-4.3.1 3HaeT METOUKY U CpEe/ICTBA
MPOBEPKY KAayeCTBA WU3MEPEHHH, UCTIOIb3YEMBIE /I KOHTPOJIS
[Tpodeccuonanbable | pabOTHI, MPOBEICHUE | KauyecTBa pabOThl 000PYAOBAHUS, TPAKTOB H
KOMITCTCHIIUU WU3MEPEHUN U KaHAJIOB TIepeadn, porpaMMHOE oOecrieueHne
TUATHOCTHKY 000pyI0BaHus, JOKYMEHTAIIMIO 110 CHCTEMaM
OIIHOOK U OTKA30B KauecTBa pa0dOThI MPEATNPUATHI CBSI3U
o0opyaoBaHus,
CETEBBIX YCTPOUCTB,
MIPOrpaMMHOTO




obecrniedeHus
MH()OKOMMYHHKAITUN

2. Mecro nuctuiinHel B ctpykType OI1

JucuuruimHa MOKeT 0a3MpoBaThCsl HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YUYarOIIUMUCS
[IPU U3YYECHUH CIICLYIOLUX TUCLUILINH:

— «HudopMaTukay,

— «BpruucnuTenpHas TEXHUKA U MTHPOPMALMOHHBIE TEXHOJIOTHM»

3HaHMs, TOJY4YEHHbIE NPU U3YUYEHHUU MaTepuana JaHHOM JIHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSTEIILHOE 3HAUYE€HHE, TaK U MOT'YT UCIIOJIb30BaThCS IIPU U3YUYEHUU APYIUX JUCLUIIINH!

— «OCHOBBI KOHCTPYMPOBAHUs, TEXHOJIOIMH M IKCIUTYaTallMy TEJIEKOMMYHHUKAIIMOHHOTO
000pyIOBaHUAY.

3. OOBeM U TPYIOEMKOCTh JUCITUTUIAHBI
Jlannple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACNIbHBIX BHIOB y4eOHOM
paboTHI IO JUCIHUTUINHE (M paclpeIelieHUe 3TOH TPYTOEMKOCTH 10 CEMECTpaM) MPEACTABIICHBI B
Tabnure 2.

Ta6mmima 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIUHBI

TpynoeMKoCTh 110
Bun yuebHoit paGoThl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKkocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npakmuyueckoi no020moeKu 51 51
AyoumopHnoie 3anamus, BCETo 4ac. 68 68
B TOM YHUCJIC:
nekuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3ansatus (I13),
(dac)
naboparopublie padotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (dac) 17 17
9K3aMeH, (Jac) 27 27
Camocmosamenvnas paboma, Bcero (Jac) 49 49
Buo npomesxcymounoit ammecmayuu: 3auer,
madd. 3auger, sx3ameH (3auver, Hudd. 3au, OK3. OK3.
OK3.*%)

*k
Ilpumevanue: kaHIMAATCKHUI SK3aMeH

4. CopepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JUCIMILIMHBI ITO pa3jieiiaM U BUJaM 3aHSATHI.
Paznensl, TeMBI AUCIUIITHHBI U MX TPYAOEMKOCTh TIPUBE/ICHBI B TAOIHIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUILIAHBI, KX TPYJI0EMKOCTh

Pa3nensl, TeMBbI IUCIIUILINHBL Hewrm | 113 (C3) 1P KII CPC
’ (qac) (qac) (dac) (qac) (gac)
Cemectp 4
Paznmen 1. O0mias xapakTepucTUKa S3bIKa 6 2 2
accemOiepa
Paznen 2. CtpykTypa MUKpompolieccopa u 8 12 6
MAaITMHHBIA S3BIK




Paznen 3. CpencrBa TpaHcasaTopa 6 12 6

Paznen 4. 3amuieHHbIe PEKUMBI PAOOTHI 6 6
mporeccopa
Paznen 5. B3aumoneiicTBue si3pika accembiepa u 8 8 6
SI3BIKOB BBICOKOTO YPOBHS
17 23
Hroro B cemectpe: 17 34 17 49
Hroro 17 0 34 17 49

IIpakTHyeckass MOATOTOBKA 3aKIIOYAcTCs B HEMNOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4yaromuMHUCS ~ ONPENENCHHBIX  TPYAOBBIX  (QYHKIMH, CBA3aHHBIX C  Oy;yuien
npoQeCCHOHATIBHOM 1€ TENbHOCTBIO.

4.2. CopaepsxaHue pa3/ieJioB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B TaOnwuIle 4.

Ta6mmia 4 — ConepxaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep pasznena HaszBanue u conep:kanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

1 Tema 1.1. Haznauenue 1 mpuMeHEHUE SI3BIKOB accemoepa.
OcCHOBHBIE OTJINYHS SI3bIKOB acceMmOriepa OT SI3bIKOB BHICOKOTO
ypoBHS. SI3bIKM accemOiepa COBPEMEHHBIX MPOIECCOPOB.
CrtpykTypa U KpaTKoe COJAepKaHUE TUCLUILIUHBI.
Metoauueckue yka3zaHusl 10 M3YUYEHHUIO JUCLMILIMHBI.
Pexomennyemas ocHOBHasi ¥ JOTMOJHUTENbHAS JINTEpATypa.
Tema 1.2. CtpykTypa s3bIKa.

DOnemeHTapHble KOHCTPYKIUU. KoHcTanThl. M neHTHhuKaTOpHI.

Boipaxkenus. MalnHHbIE KOMaH/bl U ONEPATOPHI S3bIKA.

OcHoBHbIE TUPEKTHBBL. BCTpoeHHBIE TUIIBI JaHHBIX.

2 Tema 2.1. ApxurekTypa MuKporpoiieccopoB Intel cemeiicTa
x86 Muxponpoueccops! Intel cemeiictBa X86. [IpencraBnenne
nHPOPMAITUH: KOJIUPOBaHUE WH(POPMAITUH, BHJIbI JTAHHBIX.
Crpykrypa namatu. Pexumbl paboThl IPOIIECCOPOB.
Peructpsl mporneccopa. Anpecarusi onepaTUBHON TaMSITH.
Haznauenne u opranuzanus cteka. Bei3oB nporenyp.
O0paboTka npepbIBaHUM.

Tema 2.2. OcHOBBI pa3pabOTKH POrpaMM Ha SI3bIKE accemoiepa
Ilopsimok pa3paboTKuM IporpaMM Ha A3bIKE acceMouepa.
Odopmrnenune mporpaMMm Ha si3bike acceMOuepa. Hammcanue
IIpocTeNIeN MporpamMmmel. ba3oBble CpecTBa TPaAHCIATOPA.
Tema 2.3. bazoBas cucreMa KOMaHI

dopmat KoMaHbl, CIIOCOOBI apecaliii OIepaH/10B.
Koauposanue komann. KomaHnabl nepecbulky JaHHBIX.
Apudmernueckrue koMaHIbl. KOMaHIBI KOPPEKITUU TIPU
NEUCTBUAX C IBOMYHO-ECATUUHBIMU YuCIaMu. Jlornyeckue
koMaHbel. Komanasl cipuros. Komauasl 00paboTku OUTOB.
Komanne! nepenaun ynpasienus. Komanasl ynpaBieHus
¢dnaramu. Komauas! ctpokoBoii 00padotku. Koman bt
CUHXpOHU3aluu. [Ipyrue KoMmaHabl.

Tema 2.4. PazpaboTka mporpaMm Ha si3bIKe accembiepa

Otanbl pa3paboTku mporpamm. BripaboTka HaBBIKOB




AJITOPUTMHYECKOTO MBIIIIJICHHUS.
B3aumoneiicTBre mporpamMM Ha si3bIKe acceMmOJepa ¢
OllepallMOHHON cucTeMOou. [IopsIoK 3arpy3Ky U BBIIIOJIHEHUS
POTpaMM.

KonupoBanue  mporpamm.  Mcmosb3oBaHME — pa3iUYHBIX
BCIIOMOTATeJIbHBIX CpeACTB pa3zpaborku. OTiazka MporpamMmm.
TumoBele OmMMOKM TpU pa3pabOTKe MpOrpaMM Ha SI3bIKE
accembOiiepa. ba3oBble TPUHIMITEI MUHHUMHU3AIUK ONIMOOK TPHU
pa3paboTke mporpamMMm Ha si3bIke accemoOnepa. Paspabotka
TECTOB. OcobeHHocTH TECTUPOBAHHUS KOPPEKTHOCTH
(GYHKIMOHUPOBAHUS NIPOrPaMM Ha sI3bIKE acceMbJiepa.

Tema 3.1. Tumns! JaHHBIX

[IpocThie U CiOXHBIE TUIBI JAHHBIX. JIUPEKTUBBI OMpPECICHUS
HOBBIX THUNOB JAaHHbIX. Co3laHMe W HMHULHAAIU3ALUL
SK3EMIUISIPOB PA3IMYHBIX THUIIOB JIAHHBIX.

Tema 3.3. JIMpeKTHUBBI ONUCAHUS CTPYKTYPbI IPOTpaMMBbI U €€
yactel. J(upekTuBa 3aaHusi MOJENU namsTu. J(MpeKTUBbI
YIIPABJICHUS TPAHCISALUEH.

Tema 3.3. MakpocpecTBa si3bIka accemoepa.

Oco0GeHHOCTH MPUMEHEHHsI MaKpocpeACcTB. MakpopaciupeHus
U MaKpOKOMaH/bl. JIMPEKTUBBI YCIOBHOW TPAHCIISILIUU.

Tema 4.1. 3anuIIeHHbIN pexxuM padoTHI IpoIIeccopa.

OOume monoxxkeHusi. OCHOBHBbIE OTJIMYMSL OT PEATBLHOIO
pexxuma.  YpOBHM  NPHUBWIETMPOBAHHOCTH. OpraHuszanus
namsaTH M ajpecanus. Tabmuuel geckpuntopoB. Dopmatsl
JECKPHUIITOPOB. [TpuHIMIEL OpraHu3anuu 3aIIUTHI.
[TpuBnnernpoBanHble KOMaHIBI Iporeccopa. [IpoBepku mpas
IIPU MEXCErMEHTHBIX BbI30BaX U MPH 0OPAILEHUAX K JAHHBIM.
Tema 4.2. MynbTU33/1a4HOCTb.

CocrosHue 3anauu. [lepexitouenue 3ai1a4. AnmnapaTHble
CPEICTBA U30JSALUHN 3ajau.

Tema 4.3. O6paboTka pephIBaHUH B 3alTUIIICHHOM PEXKHUME.
CrpanunuHas agpecanusi. PexxuM BUPTyaIbHOTO MpoIeccopa.
Komanzp! ynpaBieHus 3allMTON U KOMaH/Ibl 3aIUIIEHHOT0
pexxuMma. IlepeximtoueHne pa3InyHbIX PEKUMOB paOOTHI
npoleccopa.

Tema 5.1. UnTepdeiic B3aumozeiicTBus s3blka accembiepa u
A3BIKOB BBICOKOT'O YPOBHS

CranpapTHble coOIIallleHHsl MO BbI3OBY mponeayp. Kaap creka
npouenypsl. Ilpomor wu osmwmor QyHkMH.  XpaHeHHE
apryMEHTOB U JIOKAJIbHBIX EPEMEHHBIX.

Pacmmpenssiit CHUHTAKCHC OOBsIBIICHUS IIPOLENYD.
OOBsiBIEHNE TIPOTOTHIIOB BHEIIHUX MPOLENyp. Y IPOIICHHBIN
BBI30B MPOLIEYDP.

Tema 5.2. Peanu3zarusi BI30BOB (DYHKIIUH.

Peanu3anust BbI30BOB  (yHKIMIT sA3bIKa accemOnepa U3
[IporpamMm, HalKMCaHHBIX HA A3bIKAaX BHICOKOTO ypoBHS (SIBY).
Peanuzanuss  BeI3OoBOB  ¢yHkuuit SABY w3 mporpamm,
HaIlMCAaHHBIX Ha sI3bIKE accemobmepa.

Tema 5.3. Pa3zpaboTka nporpamm Ha si3bike accemOnepa 1t OC
Windows. B3anmojeiicTBue mporpamMm Ha si3bIKe accemoiepa ¢
OC.




4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITHS

Tembl mpakTHUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHITHs U UX TPYJO0EMKOCTb

N3 HUX No
No | Temsbl npaktudeckux | @OpMbl IpakTUUYECKUX | TpPymO0eMKOCTb, |IPaKTHYECKOM [pasjaeia
/11 3aHATUN 3aHSITHHI (qac) MOATOTOBKH, | JUCITHIT
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO
|
Bceero
4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabuIIE 6.
Tabauna 6 — JlabopaTtopHble 3aHITHSI U UX TPYJOEMKOCTb
N3 Hux Ne
No HauMeHOBaH e 1aGopaTopHBIX paGoT TpynoeMKocTb, | IpaKTUYECKOU | pa3aena
/1 (dac) MOJArOTOBKH, | AUCLHII
(dac) JIUHBI
Cemectp 4

1 BBoanoe 3aHsTHE 2 2 1
2 | 3HaKOMCTBO ¢ 1a0OPATOPHBIM 4 4 2

WHCTPYMEHTapHeM
3 | Co3nanue ¥ KOMIUJISIIAS TIEPBOTO MPOEKTA B 4 4 2

cpene KEIL. Hanrcanue npocreiiiiero

MOJIyJIsI Ha si3bIKe Assembler
4 | MHcTpyKIuu 00pabOTKH JaHHBIX. Y CJIOBHBIE 4 4 2

1 O€3yCIIOBHBIC MTEPEXOIbI. Y CIOBHOE

BBITIOJIHCHHE C MCMOIb30BaHreM Komau IT.
5 O6paboTka MacCHBOB 4 4 2
6 Hcnonb3oBanue KOMaHg U3BJICUCHUS 4 4 2

OMTOBOIO MOJIS ¥ KOMaH[ TaOJIMYHBIX

MepeX0JI0B
7 HccnenoBanme OUTOBBIX MMOJIEN MAILIMHHOT'O 4 4 2

KOJIa C TOMOIIBIO JTh3accemMoiepa.
8 BriBog nH(OpMaIuy Ha AUCTUICH OTIaI0YHOM 4 4 3

TIJIATHI
9 ITepenava nanubix mo CAN-uHTEpdEiicy. 4 4 3

Bcero 34

4.5. KypcoBoe npoeKkTupoBaHUE/ BBHITIOJIHEHHE KyPCOBOM PabOTHI

Lenp KkypcoBoii paOOTHI:

YIpaBIIIOLIEH MporpaMMBbl 1151 MUKPOKOHTPOJUIEpA Ha sI3bIKe accemOriepa.

YacoB npakTudeckoi noarorosku: 17

[IpumepHBIe TeMBbI 3a1aHNA Ha KYpCOBYIO paboTy npuBeneHsl B pasaene 10 PIT/I.

4.6. CamocrosiTenpHas paboTa 00yJaromuxcs
Bunasl camocTosTensHON pabOTHI U €€ TPYA0eMKOCTh IPUBEIECHBI B Ta0uLe 7.

HpI/IO6peTCHI/IC MPAaKTUYCCKUX HABLBIKOB II0 CO3OdaHUIO




Tabmmia 7 — Buasl caMOCTOSITEIBHON PabOTHI M €€ TPYT0EMKOCTh

o Bcero, | Cemectp 4,
Bun camocTosTenbHOM paboThI
qac qac
1 2 3
H3ydeHne TeopeTHUecKoro MmaTepuania
16 16
nqucuumuiel (TO)
KypcoBoe npoektuposanue (KII, KP) 23 23
[ToaroroBka K TEKyIIEMYy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
[ToaroToBka K mMpoMexKyTOYHOU 5 5
arrecrauuu (ITA)
Bcero: 49 49

5. Ilepeuenp y4yeOHO-METOAMYECKOTO O0ECTIEUCHUS
JUUISL CAMOCTOSATENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCIUIUIMHE (MOIYJTIO)
Y4eOHO-MeTOANYEeCKHE MaTepuabl JJsl CaMOCTOSTENbHOW paboThl O0yYaroImuxcs yKa3aHbl B

. 7-11.

6. IlepedeHb MEYATHBIX M AIEKTPOHHBIX YICOHBIX W3TaHHNA

[lepeyeHb nevaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBEIeH B Tadaule 8.
Tabnuua 8— [lepeueHp MeYaTHBIX U AJICKTPOHHBIX YUSOHBIX M3TaHUH

Komyectso
SK3EMILISIPOB B
Ugll_ngﬁ)/ cc bubnmorpaduueckas ccpinka 6“2;?;:1(6
ANEKTPOHHBIX
AK3EMILUTSIPOB)
004.4 Moiuanos, A. 10. Cucremuoe 88
M 76 nporpaMmHoe obecnieuenue [Tekcr]:
nabopatopHbiil npakTukym / A. IO.
Momuanos; C.-ITetep6. roc. yH-T
a’pokocM. pudopoctpoenus. - CII6.: 13a-
Bo ['VAII, 2014. - 131 c.
004 ATmapaTtHbie CpPeJICTBA MOICPIKKH 86
A76 oneparmoHHbIX cucteMm [ Tekcr]:
Metoaudeckoe mocodue / C.-Iletepb. roc.
YH-T @3POKOCM. IPUOOPOCTPOEHHUS ; COCT.
H. B. Kyuus. - CI16.: U31-Bo 'YAII, 2015.
-43 c.
http://znanium.com/catalog OCHOBBI AITOPUTMU3ALNN U
.php?bookinfo=484837 porpaMMHUpOBaHus: YueOHoe mocobue /
B.JI. Konpaes; Ilox pen. JLI.
lNarapunoii. - M.: U] ®OPYM: UHOPA-
M, 2015. — 416¢.
004.3(075) OCHOBBI MUKPOTIPOLIECCOPHOU TEXHUKH 64
H 42 [Texcr] : yueOnoe mocobue / I1. H.
Henenun. - CII0. : U3g-so I'YAII 2013. -
63 c.
004 Apxutektypa 9BM u cucrem [Teker] : 50
H 74 y4yebHoe nmocodue st 6akanaspos / O. I1.



http://znanium.com/catalog%20.php?bookinfo=484837
http://znanium.com/catalog%20.php?bookinfo=484837

Hosoxuios. - M. : FOpaiit, 2015. - 527 c.

http://e.lanbook.com/books/ dymzucasa 0. 32-OutHbie
element.php?pll id=40983 MHUKPOIPOIIECCOPHI U MEKPOKOHTPOJUIEPHI
SuperH [DnektponHsIii pecypc] : . —
OnextpoH. naH. — M. : Jlogaka-XXI, 2010.
—359 c.

http://znanium.com/ DddekTrBHOE MPOrPaMMUPOBAHUE
catalog.php?bookinfo=548254 | coBpeMEHHBIX MUKPOIPOLIECCOPOB/
Mapxkosa B.I1., Kupees C.E., OctankeBnu
M.B. u nap. - HoBocub6.: HI'TVY, 2014. - 148
C.

7. TlepeueHb 2NEKTPOHHBIX 00pPa30BATEIILHBIX PECYPCOB
MH(OPMALMOHHO-TEIICKOMMYHHUKAITMOHHOH ceTh « HTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB nH(OPMAIIMOHHO-
TEJICKOMMYHUKAMOHHONW ceTh «MHTepHeT», HEOOXOAMMBIX JUIS OCBOCHHS JIMCIMILTAHBI
npuBeneH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIIGKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMAMOHHO-
TEJIEKOMMYHUKAaIMOHHOU ceTh «HTepHEeT»
URL anpec HaumeHnoBanmue

http://milandr.ru/index.php?mact= | 1986BE91T

Products,cntnt01,details,0&cntnt01 | Paspaborka Ilentpa IIpoekTpoBaHus pOCCHUACKOi
productid=13&cntnt01returnid=68 | xomnanuu 3A0 "IIKK Munanap" — 32-paspsaausiii RISC

MUKPOKOHTPOJLIEP

http://milandr.ru/index.php?mact= | OtiamouHbIii KOMITIEKT JUIT MUKPOKOHTPOJIIEPA
Products,cntnt01,details,0&cntnt01 | 1986BEIIT
productid=67&cntntOlreturnid=68

file:///C:/Users/1/Downloads/ Crernudukarus MukpokoHTposuiepa 1986BE9IT
1986BE9X%20.pdf
http://www.keil.com/ Cpena nporpammuposanus Keil pVision5

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeyerp mpoOrpaMMHOTO OOECIICYCHHSI, HCIIOJIB3YeMOTO TIPH OCYIIECTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHpb UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHHUS TIpeicTaBieH B Tadymie 10.

Tabnuua 10— Ilepedyens nporpaMMHOro o0ecreueHHsl

Ne /it HanmenoBanme
1 MS Windows

2 MS Office

3 MS Visual Studio

4 Keil uVision5

8.2. [lepeuenn WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM,UCITOJIh3yEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabmure 11.
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http://e.lanbook.com/books/%20element.php?pl1_id=40983
http://e.lanbook.com/books/%20element.php?pl1_id=40983
http://znanium.com/%20catalog.php?bookinfo=548254
http://znanium.com/%20catalog.php?bookinfo=548254
http://milandr.ru/index.php?mact=
http://milandr.ru/index.php?mact=
../1/Downloads/

Tabmuua 11— Ilepedyens HHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne i/t

HaumenoBanue

He npenycmotpeno

9. MarepuanpHo-TeXHUYECKas O6a3a

CocraB  MarepuaIbHO-TEXHUYECKOU

0a3pl, HEOOXOMUMOW Ui  OCYIIECTBICHUS

00pa3zoBaTeNbHOIO MpoIiecca Mo JUCIUILINHE, TpeCcTaBleH B Tabmiel 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTraBHOM 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUYECKOM 0a3bl (TIpu HEOOXOTUMOCTH)

1 ®onp ayautopuii 'Y AIl qyist mpoBeaeHust 3aHsITUI
JIEKIIMOHHOTO U CEMUHAPCKOT0 (MIPaKTUYECKOro) TUIIA,
TPYIIIOBBIX U MHIUBUAYaJIbHBIX KOHCYJIbTAIIUHN, TEKYIIETO
KOHTPOJIS U MPOMEKYTOYHOU aTTECTalIUU.

2 | Cneumnanu3upoBaHHAs J1a0OPATOPHS MUKPOTIPOILIECCOPHOM ayn. 14-28 bosbiias
TCXHUKH Mopckas, 67
ayn. 423 MockoBCKHiA,
149B

10. OueHouHbIe cpeACTBa ISl MPOBEACHUS TPOMEKYTOUHOHN aTTeCTalluu
10.1. CocTaB OLEHOYHBIX CPEACTBIUISI MPOBEACHUS TPOMEKYTOYHOH aTTECTAIHH
o0y4aromuxcs Mo AUCUUIUIMHE PUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl IIPOBEACHHS MPOMEKYTOYHON aTTeCTAIlUU

Bua npomexyTOYHOM aTTecTaluu

HCpC‘-ICHL OICHOYHBIX CPCACTB

DK3aMeH

Cnucok BOIPOCOB K IK3aMEHY

Brimonnenune kypcoBoit paboThl

DKcrepTHasi OIleHKa Ha OCHOBE TPeOOBaHHM K
COJIEPKAHUIO KypCOBOI1 paboTsI o
JUCIUIIINHE.

10.2. B kadecTBe KpUTEPUEB OICHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIM O0yUYaIoMMUCS MPUMEHsIeTC S-0alibHas IIKana OLEHKH CPOpPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTOpasi puBeieHa B Tabnuie 14. B Tedenne cemMecTpa MOXKET MCIIOIb30BAThHCS
100-6annpHast ~ mIKama  MOJYJIBHO-PEHTHHTOBOM  CHUCTEMBI ~ YHUBEpPCHTETa,  MpaBuia
WCITOJIb30BAHUS KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIINUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kputepuu ouieHKH ypoBHS cQOPMHPOBAHHOCTH KOMIETEHUUN

Or11eHKa KOMITETEHLINI

5-0ayutpHa mIKana

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIUIHA

MaTepua;

KOTIIMYHO»
(GauTCHO»

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN

— YBEpEHHO, JIOTHYHO, ITOCJIEIOBATETIFHO U TPAMOTHO €T0 U3JIaraer;
— ONUpAasCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTUICCKOM
JIESITCIIBHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJTaeT BBIBOABI M 00OOIIEHHUS;

— CBOOOJIHO BJIAJICET CHCTEMOMN CITEMATN3UPOBAHHBIX MOHITHIA.
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O1LeHKa KOMIIETEHIIUA .
XapakTeprcTuka c(hOpMUPOBAHHBIX KOMIIETEHIINNA
5-0ayutpHad 1mIKana
— 00yyJaromuics TBEPIO YCBOWI MPOTPAMMHBIA MaTeprai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT e€ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaTyPHI,
CXODOLLOY — HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITCIBHOCTHIO
«3a4TEHO»
HaIPaBIICHUS;
— apTryMEHTUPYET Hay4YHbIC TIOJIOKEHUS;
— JIeJ1aeT BBIBOABI K 00OOIIEHHS;
— BJIAJICET CUCTEMOMU CICIUATN3UPOBAHHBIX ITOHSITHH.
— oOyuaroluiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMHMpasch HAa 3HAHUS TOJHLKO OCHOBHOM
JTUTEPaTYPHI,
— JIOIyCKaeT HECYIIECTBEHHBIE OMMUOKH U HETOYHOCTH,
«yJIOBJICTBOPUTEIILHOY o
— UCTIBITBIBACT 3aTPYJHEHUS B IMPAKTUYCCKOM TPHMCHCHWW 3HAHUI
«3a4TEHOY
HATPABIICHUS;
— c1abo apryMEHTHPYET Hay4YHbIE MMOJI0KECHHUS,
— 3aTpyAHseTCs B (GOPMYJIUPOBAHUHU BBIBOJIOB U 000OIICHUH;
— YaCTHUYHO BIAJEET CUCTEMON CIICIHAIM3UPOBAHHBIX HOHSITHH.
— o0OyJaromuiicss HE YCBOWJ 3HAYUTEIBHOH 4YacTH MPOrpPaMMHOTO
MaTepuana;
— JIOIyCKaeT  CYyIIECTBEHHbIE  OMMOKKM W  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPHUTEIIEHOY
e SATTCHON paccMOTpeHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUY;
— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE TIOJOKEHUS;
— He GOpPMYJIHPYET BBIBOJIOB M 0000IICHUI.

10.3. TumoBbie KOHTPOJLHBIC 3aJaHUS WIIM UHBIC MATEPUAJIBL.
Bomnpocsr (3amaun) s sk3aMeHa npeAcTaBieHbl B Taduie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No /it [Tepedyens BonpocoB (3a1a4) s IK3aMeHa Koz
WHJIMKaTOpa
1 OTtnnuue s3bIKa accemMOiIepa OT A3bIKOB POTPAMMHPOBAHHUS BEICOKOTO [IK-3.B.1
YPOBHS I1K-4.3.1
3 OrpaHudeHus 1Mo KOJIMYECTBY U pa3Mepy CEIMEHTOB IpU pa3paboTke
IIPOTrpaMM Ha si3bIKe acceMmOuepa
4 OCHOBHBIE OTJIMYHUS PEATBHOTO, 3AIIUIIEHHOT0 U BUPTYaJIbHOTO

PEKUMOB Mpoleccopa x86

Tunsl agpecoB B pealibHOM pexknMe nporeccopa ARM

Peructpsl st anpecaru nporeccopa ARM

Peructp ykazarens creka nporeccopa ARM

5
6
7 Peructpsl cermenToB nporeccopa ARM
8
9

Peructp ykazarens komann IP npoueccopa ARM

10 Peructp ¢uaros nporteccopa ARM

11 Kem nponeccopa ARM. Yposau K3Illa. Kom-apXuTeKTyphl.
12 [Iporecc coznanusi mporpaMMebl Ha sizbike AccemOrepa.

13 KomaHn bl HCTIOIb30BaHUs CTEKA.

14 Koman b1, BRITOTHSIONIHE JJOTHUECKHUE OTEePAIIHH.

15 KomaH i1, BBINOJHAKONIME ONEPALIMU CABUTOB.

16 Komanipl nepegaun ynpaBjieHUs

17 KomaHn 1kl moBTOpEHMSI.

18 Komanpl 00paboTKu CTPOK

19 CermMeHTbI MPOTrPaMMBbl, CETMEHTHI MOANPOTPAMMBI.
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20

BapuanTsl pazMenieHrs noAIPOrpaMMbl B TEJI€ IPOIPAMMBI.

21 Makpocpe/cTaa.

22 Jlunamuyeckue 6MOIUOTEKH.

23 Hcnonp3oBanue accembiepa ¢ SIBY.

24 [Tporiecc KOMIMUJISATINY.

25 TpaHcnsuus nporpaMmel.

26 KoMImoHoBKa MporpamMmesi.

27 OTtnaaka mporpaMmel.

28 KonioBoe npeacraBieHne KOMaH.

29 Tunsl JaHHBIX, ONpeiesieMble M0Ib30BaTeIEM

33 OCHOBHBIE IPUHIIUITBI OPTaHU3AINH 3AIIUTHI B 3aLIUIIIEHHOM PEXKUME
paboThI Mpolieccopa.

34 [TpuBHIIErHPOBAHHBIN peKUMbI pabOTHI IIpOIECcCoOpa

34 [Tonp30BaTENbCKHIA PEKUM PAOOTHI MpoLeccopa

35 Busbl TpaHCasATOPOB.

36 Otnamguuku. Crimcok otinaaunkoB. Tabmuia koman debug.exe.

37 IIpocmoTp obnacteit mamatu. HemocpeacTBeHHbII BBOA IPOTpaMMBbI B
aMsTh

38 Crpykrypa ucnonnsiemsix ¢ainos B OC.

Bompocsr (3amaun) aiis 3aueta / mudd. 3aueTa npeacraBieHsl B Tabmuie 16.

Ta6ymia 16 — Boripocs! (3amaun) nist 3auera / qudd. 3adera

Ne i/t

Kon

IIepeuens BompocoB (3ama4) i 3adera / U . 3a4cTa
p p ( A )H A (bq) HMHAWKATOpa

Y4eOHBIM IJIAHOM HE IPEYCMOTPEHO

[lepeuenp TeM s KypcoOBOTO MPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM paboThI
MpeJICTaBIeHbI B Ta0nwmie 17.
Tabnuna 17 — IlepeyeHb TeM Juisi KYPCOBOI'O IPOEKTUPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne 11/t [TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MPOSKTHPOBAHHSI/BBIIOTHEHUS
KYpCOBOH paboThI
1 JlaTunk kauecTBa BO3Ayxa B KaOMHE aBTOMOOWIIS
2 MOHHTOPHHT TeMITepaTyphl BO3yXa HaJl JOPOIKHBIM ITOJIOTHOM U
MIPOTHO3MPOBAHUE MOSBICHUS TOJIONEIA
3 Cuctema MoHHTOpHHTA aTMOc(epbl Ha 6a3e OECTHIIOTHOTO JIETATEITLHOTO
amrmapara
4 MOHHTOPHHT TEMITEPaTyPHOTO PEKUMA YePIaTHbBIX TTOMEIICHUH
MHOTOKBAapTUPHBIX JOMOB
5 [TporpaMMHBIi KOMITIEKC ITU(PPOBAHUS JAHHBIX C TIOMOIIBIO AJITOPUTMA
Proxy re-encryption Ha si3pikax C++/JavaScript
6 OmnpeneneHne CrocoOCTBYIONINX 3arpsA3HEHUI0 aTMOC(Ephl YCIOBUI TIOTOTbI
Ha OCHOBE JITOPUTMOB MAIITUHHOTO 00yYEeHHUS
Bompockl st mpoBeneHUsT TPOMEXKYTOYHOM aTTeCTallid B BHJE TECTUPOBAHHUS

npeJICTaBJICHBI B Ta0wmIe 18.

Ta6mmia 18 — [TpumepHslii TepedeHb BONPOCOB ISl TECTOB

Ne /1

Kon

IIpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB
MHIMKATOpa

He npenycmotpeHno
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[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOpPMBI
00y4eHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /it [TepeyeHb KOHTPOIBHBIX PaOOT

He npenycmotpeno

10.4. MeTtoguueckue  Marepuanbl,  ONpEACTSAIONIAE  TPOUEAYpPhl  OLCHUBAHHS
MH/IMKAaTOPOB, XapaKTEpU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akrax [VYAIL, peraMeHTUpyOmUX MOPSAOK W IPOLEAYypYy
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluu O00ydaroImuxcs
I'VAIL

11. Metoauueckue yKa3aHus JUisi 00y4JaroIIUXCsl IO OCBOCHUIO TUCITUTLINHBI

11.1. Meroauueckue YyKazaHUS JUisi OOYYalOIIUXCS MO OCBOGHHUIO JIEKIIHOHHOTO
Marepuana.

OCHOBHOE Ha3HAY€HHUE JICKIIMOHHOIO MaTepuaja — JOTUYECKU CTPOUHOE, CUCTEMHOE,
rIyOOKOe W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. HasznaueHue COBpEMEHHOHW JIEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 TeME, a B OCBOCHUU
byHAaMEHTANBHBIX MPOOJIEeM AUCIUIUIMHBI, METOIOB HAYYHOTO TIO3HAHUS, HOBEWIINX
JOCTIKEHUI Hay4yHOW MbIciu. B ydeOHOM mporiecce JeKIUsl BBIMOIHAECT METOIO0JOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (yHKIMH. JIEKIHs pacKphIBaeT MOHSITHIHHBINA ammapar
KOHKpPETHOW oOjacTu 3HaHUSA, €€ MpoOJeMBbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU AUCITUTUTHHAMM.

[InaHupyemMble pe3yabTaThl MPU OCBOSHUU 00YUYAIOUIIMMHUCS JIEKIIMOHHOTO MaTepHana;

— TIOJIyYEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBA3AaHHBIX 3HAaHWUM, YpPOBEHb
KOTOPBIX OINPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOHM TEME;

— TIOJyY€HHUE OTbITa TBOPUECKON pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pa3BuTHE MNpo(ecCHOHANBHO-/EIOBBIX  KauyecTB, JIOOBM K  TpeaMeTy U
CaMOCTOSITEIBHOT'O TBOPYECKOTO MBIIILJICHHUS.

— TOSIBJICHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOMMOTO IS CAMOCTOSTEIILHON paOoTHI;

— TMOJy4yeHHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKH U TEXHUKH U O
MPOTHO3€ UX PA3BUTHS Ha ONIMKaMIINe TOIbL;

— HAYYUTHCS METOIUYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TIIOBTOPSATh HMX B  Pa3IUYHBIX
bopMyIHpoBKax);

— TONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBI MaTepuall MOXET COMNPOBOXKAATHCA JAEMOHCTpPALME  CIIAIoB U
UCTIONB30BAaHUEM pa3laTOYHOTO MaTepuaia TMpU MPOBEIACHUHU KOPOTKUX MAHCKYycCHU 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTHHBIX TEMATHK 1O JUCITUTIINHE.

CTpyKTypa npeiocTaBieHHs JIEKIIMOHHOTO MaTepuana:

Paznen 1. OOmias xapakTepucTHKa s3bIKa acceMOepa

Paznen 2. CTpykTypa MUKpPOTIPOIIECCOPa M MALITMHHBIH SI3BIK

Pasnen 3. CpezactBa TpaHcasTopa

Paznen 4. 3amuieHnbpie pexkuMbI pabOThI TIpoIieccopa

Paznen 5. B3aumopeiicTBue si3bika acceMOepa U I36IKOB BHICOKOTO YPOBHHI.

11.2. Meroandeckue ykazaHUsl Uil OOyYaronIuXcsi MO BBHITIOJHEHUIO J1a00paTOPHBIX
pabot

B xoxe BwimomHeHUs 1a00OpaTOPHBIX pabOT OOYyYaIOIMIACS JODKEH YIUIyOUTh |
3aKpENUTh 3HAHMS, NMPAKTUUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METONUKONM M TEXHUKOU
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HKCIIEPUMEHTAa B COOTBETCTBHUHM C KBAJTU(PHUKAIMOHHON XapaKTEPUCTHKOW OO0YyYaromerocs.
Brimmonnenune mabopaTopHbIX pabOT COCTOUT M3 DKCHEPUMEHTANIbHO-TIPAKTHYECKOM, pacueTHo-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIPUATHUN.

Brimonnenne nmaGopaTOpHBIX PabOT 00y4YarOIMUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yUYeHHs] JTUCHMIUIMHBI, OIpeNensieMOi ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
o0ecreyrBaroIMM PEIICHHE CIEIYIOINX OCHOBHBIX 3a7a4 00y4aroerocs:

— npuoOpeTeHHe HaBBIKOB HCCIIEJIOBAHMS IPOLIECCOB, SBIEHUH UM  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIHUILTUHEI;

— 3aKpeIUIeHHe, pa3BUTHE W JETAIM3aLUs TEOPETUYECKUX 3HAHUHM, MOJIyYEHHBIX Ha
JCKIUSX;

— IoJIyueHHe HOBOM MH(OpMAIUH 110 H3y4aeMOW AUCHUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHONM  paboThl ¢ jJ1abopaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajanue u TpeOOBaHUS K MPOBEACHUIO Ja00PATOPHBIX PaboT

Bapuant 3amanms mo kaxaod jabopatopHoil paboTe oOyuaromuiicss moilydaeT B
COOTBETCTBHMU C HOMEpPOM B >XypHasie rpymmbl. [lepen mpoBenenuem nabopaTopHO pabOTHI
oOydaromeMycsi cielyeT BHUMAaTelIbHO O3HAKOMHUTHCA C METOJAMYECKHMHU YKa3aHUSMH IO ee
BBITIOJIHEHHIO. B COOTBETCTBUY ¢ 3aaHNEM O0YYarOIIMICS JOJDKEH MOArOTOBUTh HEOOXO0IUMbIE
JaHHBbIC, TOJY4YUTh OT TMpenojaBareis JOMYCK K BBINOJHEHUIO J1a00paTopHOl paboThI,
BBITIOJIHUTHh YKa3aHHYIO TOCTEAOBATEIBbHOCTh ACHCTBUN, TOJIYYUTh TpeOyeMble pe3yJbTaThl,
0(OPMUTH U 3aIIUTUTH OTYET 0 TabOpaTOpHOI paboTe.

Crpykrypa u opma oTuera o 1abopaTopHOU padbote

Otuer o nmabopaTtopHOi paboTe MOMKEH BKIOYaTh B ceOs: THUTYJIBHBINA JIHCT, IENb
paboTel, GOPMYITUPOBKY 3aJaHUs, AITOPUTMBI MPOTPAMM, TEKCTHI MporpamMM Ha si3bike Cu u
accembriepe, TaOMUIBI TPACCUPOBKU C pe3yJbTaTaMH BBIMIOJHEHUS TMPOTPaMM H BBIBOJBI IO
nabopaTopHoO# pabdoTe.

TpeGoBanus k 0hoOpMIEHUIO OTYETA O JIaDOPaTOPHOU paboTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOIHAETCS OTAEIBHBIM OTYeT. TUTYJIBHBIN JUCT
opopmisieTcss B COOTBETCTBUM C ImabiaoHoM (oOpas3iom) mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pasaerne «CeKTOp HOPMATHBHOM JOKyMEHTAIMu». TeKCTOBbIE M IpaduuecKue
MaTepuanabl 0OpMISIOTCS B cooTBeTcTBUU ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMA Ha caiite ['YAIT (www.guap.ru) B pasmene «CekTop HOPMAaTHBHOMN
JIOKYMEHTAIIUN.

Metoanyeckue yKka3aHus 10 MPOXO0XKACHUIO 1a00paTOPHBIX PadoT:
Meronuyeckue yKazaHWs K  BBIIOJNHEHUIO JTA0OpaTOpPHBIX  PabOT MO  JAUCIHUIUIMHE
«IIporpammMupoBaHie Ha MUKPOKOHTPOJIIIEPE» -AJIEKTPOHHBIN pecypc kKadenpst 52.

11.3. Meroauueckne yKa3aHWs JUIT OOYYAIONIMXCS IO TPOXOXKJICHUIO KypCOBOTO
MIPOEKTUPOBAHHUS/BBITIOIHEHUSI KYPCOBOM paObOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCSA € LIENIbI0 POPMUPOBAHUS Y 00yUaIOIIUXCS OIbITA
KOMIUIEKCHOTO PelleH!s] KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON AESITETbHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BosisieT 00yJaromemMycs:

— CHCTEMATU3UPOBATH n 3aKpCIIUTH IMOJIYYCHHBIC TCOPECTUUCCKHUC 3HAHUA u
MPAaKTHYECKHEe YMEHUS TO TMpodecCHOHANBHBIM Y4YeOHBIM JUCHUIUIMHAM W MOAYJISM B
COOTBETCTBUU C TPEOOBAHUAMHU K YPOBHIO MOATOTOBKH, YCTAHOBJIEHHBIMH NPOTrPaMMON yueOHOU
JUCHUITIINHBI, HpOFpaMMOﬁ IIOATOTOBKHN crienquaiamcTa COOTBCTCTBYIOIIICTO YPOBHH,
KBaTH(UKAIIIH;

— TPUMEHUTH TOJIyYCHHbIE 3HAHUS, YMEHHS M NPAKTHUYECKUN OMNBIT NMPHU PELICHUU
KOMIIIICKCHBIX 3aAa4, B COOTBECTCTBHUU C OCHOBHBIMH BHJAaMU HpO(beCCI/IOHaJIBHOI\/II ACATCIIbHOCTHU
0 HAMPABJICHUIO/ CTIEIIUATLHOCTH/ TIPOTPaMME;

—  yIIIyOUTb TEOpEeTUUECKHe 3HAHHS B COOTBETCTBUH C 3aJJaHHON TEMOM;
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— cdopMupoBaTh YMEHHUA NPHUMEHATH TEOPETHUUYECKHE 3HAHUA TPU PELICHUU
HECTaHJIapTHBIX 3a/1a4;

— TPHOOPECTH OMBIT AaHAJUTUYECKOM, pPACYETHOM, KOHCTPYKTOPCKOW paboOThl |
c(hopMHUPOBATh COOTBETCTBYIOIINE YMEHHUS;

— cdopMupoBaTh yMeHHS pPabOTBl CO CHEIHMAlbHON JHUTEepaTypod, CHpPaBOYHOM,
HOPMAaTUBHOM U IIPABOBOM JOKyMEHTAIeH U UHBIMU HH(OPMALIMOHHBIMU UCTOYHUKAMU;

— chopmupoBath yMeHus (HOPMYJIUPOBATH JIOTUYECKH OOOCHOBAaHHBIE BBIBOJIBI,
NPEUIOKEHUS U PEKOMEHJIAINH 10 Pe3yJIbTaTaM BBIIIOJHEHUS PaOOThI;

— pa3BUTh NPO(PeCcCHOHANBHYIO MUCEMEHHYIO  YCTHYIO pedb 00yUaronierocs;

— Dpa3BUThb CUCTEMHOE MBIIUIEHUE, TBOPYECKYH0 HHULMATHUBY, CAMOCTOSTEIbHOCTb,
OpPraHMW30BAHHOCTh U OTBETCTBEHHOCTH 3a IPUHUMAEMBbIEC PELICHUS;

— cdopMUpOBaTh HAaBBIKM IUIAHOMEPHOM peryispHOil pabOThl Haja pelIieHUueM
IIOCTaBJIEHHBIX 3a]a4.

KypcoBbie pabOThl BBIMONHSIOTCS B CTPOTOM COOTBETCTBUM C Y4YEOHBIM IUIAHOM
CIEIUAIBHOCTH, padoyei MPorpaMMOl 1O JTUCIUILUIMHE U B YTBEPXKICHHBIC IPapUKOM YICOHOTO
mpolecca MHTepBainbl BpeMeHUu. KypcoBas paboTa MpOBOIUTCS TOCIE 3aBEPIICHHS W3yYCHUs
TEOPETUYECKOr0 Kypca TUCIUIUIMHBI WU, B HCKIIIOUYUTEIIEHOM Cllydae, B X0JI€ €€ U3yUCHHS.

TpeboBaunst K 0hOPMIIEHHIO OTYETA

Kypcosas pabota 1omkHa B 00IIEM CITydae COAEPKaTh:

— TEKCTOBBIN JOKYMEHT, 00beMOM 10 15 — 20 cTpaHuIl TeYaTHOTO TEKCTa;

— rpaduvecKkuil MaTepua, He MeHee 2 JINCTOB;

— BO3MOYKHO HaJHM4HKe 3JIEKTPOHHOH Bepcuu B (hopMe Mpe3eHTALIHH.

— TexkcToBBIN JOKYMEHT JIOJIKEH BKJIKOYATh B YKa3aHHOW HMIKE ITOCJIEI0BATEIbHOCTH:

— 3aJlaHH€ Ha KypCOBYIO paboTy;

— COJEpXkaHHUE;

— BBEJCHHE, B KOTOPOM PACKPBIBAIOTCS AKTyaJIbHOCTh W 3HAUYEHHUE TEMBI, BBITIOTHSIETCS
KpaTKUi aHAJIMTUYECKUI 0030p, GOpMyIIHpyETCs 1IEIb;

— OCHOBHYIO YacTh, CTPYKTYpa U COJIep>KaHue KOTOPOU 3aBUCUT OT XapakTepa padoThI;

— 3aKII0YEHHE, B KOTOPOM COJIEpP)KaTCs BBIBOJABI W PEKOMEHJAIMM OTHOCUTEIIBHO
BO3MO>KHOCTEH MCIIOJIb30BAHUS MaTEPHAIOB pabOTHI,

—  CIIMCOK MCIOJIb30BaHHBIX UCTOYHHUKOB;

— TPWIOXKEHHs, COAepXkallhe MaTepuaiabl WUIIOCTPATUBHOIO W BCIIOMOTaTeNbHOTO
XapakTepa;

— OcHOBHass 4YacTb TMOSICHUTENFHOM 3alMCKH KypCOBOTO IMPOEKTa, CBSA3aHHOTO C
pa3paboTKO# MporpaMMHOTO 00eCIIeYeHHS, BKIIFOUALET B CeOs:

— TEOpEeTUYECKUE OCHOBBI pa3padaThIBa€MOM TEMBI,

— aHaIu3 3aJ1a4H;

— o00ocHOBaHHE BHIOOpa alIropuTMa JUIsl PElIeHUs MOCTABICHHOM 3aJaud U3 M3BECTHBIX
AITOPUTMOB WJIM CO3/IaHNE OPUTHHAIBHOTO aJITOPUTMA C ONMCAHUEM €T0 MPABUIBHOCTH;

— TMOApOOHOE ONMCAHUE AlTOPUTMA;

— o0ocHOBaHME BbIOOpA sI3bIKA IPOTPAMMUPOBAHUS (€CJIM OH HE 33a]aH);

— o0ocHOBaHUSI BBIOOpAa CTPYKTYp MJaHHBIX JJIsl MPEACTaBICHHUS HCXOAHBIX JIaHHBIX,
Pe3ybTaTOB U MPOMEKYTOUHBIX BHIYMCICHUM;

— PYKOBOJICTBO Ji MOJb30BaTelNs, B KOTOPOM OIHMCHIBAETCS, KaK MPUMEHATH CO3/IaHHYIO
IPOrpaMMy;

— OIKMCaHUE TeCTUPOBAHUS MTPOTPAMMBI;

—  Ppe3ynbTaThl IPUMEHEHUS POTrpaMMBbl AJIsl PELLIEHUS IOCTaBICHHOM 3a/]auu;

— JIMCTUHTHU pa3pabOTaHHBIX MPOrPaMM, TOMEIaeMble OOBIUHO B MPUIIOKECHHSL.

Crioco0bl pean3almi KYpCOBBIX paboT
Bce kypcoBbie pabOThI 110 TaHHOW TUCITUILIMHE CBSA3aHbI ¢ pa3paboTKOM MporpaMMHOTO

16



obecnieuenus. [lanHple pabOTHl peanu3yloTcs Ha s3blke nporpammupoBanus C/C++/C# u Ha
acceMoiepe.

3amuTa KypcoBoii paboThl

3ammuTa KypcoBOMl  paboThl  SBISETCS  3aKIIOYUTENBHBIM  3TAalloM  KypCOBOT'O
MPOEKTUPOBAHUS. 3aIlUTa KypCOBOW pabOTHI SBISIETCS 00S3aTEIbHOW M TMPOBOJIUTCS 3a CUET
BpPEMEHH, MTPETyCMOTPEHHOT'O Ha BBIOJIHEHHE PAOOTHI.

Cpoxu 3aiIUThl COOOIIAIOTCS CTYICHTAaM 3apaHee, IPH BblIaue 3aaHus. 3alluTa JOJDKHA
MIPOBOAMTHCS HE TO3/IHEE CEPEIMHBI MTOCIIETHEN Helenu repel HauauoM ceccuu. [ BeipaboTku
y CTYICHTOB YCTOWYMBBIX KOMMYHHKATHBHBIX M PEUYEBBIX KOMIIETCHIIMH PEKOMEHIYETCs 3a
HEJIEIII0 JI0 3alUThl IPOBOAUTD MPEA3AILUTY.

TpeGoBanus K 0HOPMIICHUIO TOSICHUTEILHOW 3aIMMCKH KYPCOBOU PabOThHI

[TpaBuna odopmuenuss TekctoBbiX MoKyMeHTOB 1o ['OCT, a Takke TUTYJIbHBIC JIMCTHI
KypcoBbIX pabOoT mnpezacraBieHbl Ha caite I'YAII (www.guap.ru) B pasgene «Cekrop
HOPMATUBHOM TOKYMEHTALIUNY.

J1J1st BEIIOJTHEHUS KyPCOBOM pabOThI HCTIONB3YETCS SIEKTPOHHBIN pecypc kad.52:

MeTtoauueckue ykazaHus 1o KypcoBoii padore o aucuurinie «IIporpammupoBanue Ha
MHUKPOKOHTPOJLIEPE».

11.4. Metoanueckue yKazaHUs UIs 00y4YaroMUXCsl M0 MPOXOKICHHIO CAMOCTOSTEIBHOM
paboTHI

B Xoje BBITIOMHEHUS CaMOCTOSATEIBHON pa0OThI, 0O0YUYAONIUICS BBIMOIHSIET padoOTy IO
3aJJaHUI0 U TPU METOAMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HemocpeJACTBEHHOTO
YYaCTHS.

Jisa oOywaromuxcsi 1o 3a04Hoil ¢opMe 0OydeHHs, CaMOCTOSTENbHAsi paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBITOTHEHUS CaMOCTOSATEIBLHOM PaboOThI, y oOydaromerocs (popMupyercs
renecoodpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUs
¥ HaBBIKM B YCBOCHHH W CHUCTEMAaTH3aIlMH TPHOOpPETAaeMbIX 3HAHWH, 00ECTIeYMBAET BBICOKHIA
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOyYeHHUs, IOMOTaeT IMOJYYUTh HABBIKM IOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MeTonuyeckuMi ~ MaTepuajaMH,  HAMpaBJSIONIMMH  CaMOCTOSTENBHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4eOHO-METOANYECKHIA MaTepHall 10 TUCIUILTHHE.

11.5. Meroauyeckne yKa3aHds Ui OOYYaIOMIUXCSA 10 MPOXOXKICHHIO TEKYILIETO
KOHTPOJISL YCIIEBa€MOCTH.

Texkymuii KOHTPOJb YCIEBAEMOCTH MpPEAyCMAaTPUBAET KOHTPOJIb KayecTBa 3HAHUH
00ydJaroIMxcs, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTpa C LENIbI0 OIEHUBAHUS XOIa OCBOEHHUS
JMCIUTITHHBL

dopma MpoBeJCHUS TEKYIIET0 KOHTPOJIS — 3alUTa OTYETOB I10 JTA0OPATOPHBIM paboTaM.
Pe3ynpTaThl TEKyIero KOHTPOJIS YUUTHIBAIOTCS TP MTPOBEICHUN IIPOMEXKYTOUHON aTTECTallNH B
coorBercTBuM ¢ TpeboBanusimu CTO I'VAIL. CMK 3.76 «IlonoxeHne o TEKymeM KOHTpOJIe
yCIIEBaEMOCTH U MTPOMEXYTOYHOW aTTecTallMu CTYJACHTOB M acrupaHToB 'Y AL, oOyuaromuxcs
1o 00pa3oBaTeNIbHBIM MPOrPaMMaM BBICIIETO 00OPa30BaAHM.

11.6. Meroauueckne yKa3zaHUs I O0YYaIONIUXCS O MPOXOXKIACHHUIO MPOMEKYTOUHOM
aTTeCcTallUu.

[IpomexxyTounass  arrectanusi  OOydyalOIIMXCSl ~ MpPEIyCMaTpUBAcT  OLIGHUBAHHE
POMEKYTOYHBIX M OKOHYATCIILHBIX PE3yJIbTaTOB 00ydueHus mo aucuuiuinae. OHa BKIIOYAeT B
ceOs:

— D9K3aMeH — (¢opMma OLEHKM 3HAHHWH, MONYyYEHHBIX OOydYaloUIMMcs B Ipolecce
U3y4YCHUS BCEH JUCIMIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIBHON pabOThI, CIIOCOOHOCTH
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OPUMEHATh MUX Ul pEIICHMs NPAKTUYECKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
Meproj, SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAllMOHHOM OIEHKON «OTIUYHOY,
«XOPOILOY», «YJOBIECTBOPUTEIBHO», «HEYIOBIETBOPUTEILHOY.

[Ipu sBke Ha dK3aMeH oOydJaromuiics oOs3aH MUMETh NpHU cede 3aYeTHYI0 KHUXKKY,
KOTOPYIO OH TMpenbsBIAET MpenoaaBarento. llpuem sk3ameHa 0e3 3aueTHONM KHIDKKU HE
JIOITycKaeTcsl. DK3aMEeH IIPOBOAUTCS B YCTHOW (opMmMe 10 SK3aMEHAIMOHHBbIM Ouieram,
COCTaBJIEHHBIM U3 onpenensemMoro B . 10.3 nepeyHst BOIIPOCOB K AK3aMEHY, YTBEPKACHHBIM Ha
3aceflaHuu Kadeapbl, U MOANUCAHHBIM IPENoJaBaTeieM — 3K3aMEHATOPOM M 3aBEAYIOLIMM
kadenpoii. [Ipu mpoBeneHnn 3K3aMeHa B yCTHOU (popMe dK3aMEHATOPY MPEIOCTaBISIETCS IPABO
3ajjaBaTh OOydaroUIMMcs yTOYHsoIMe Borpockl. ITo pe3ynpTaraM sK3aMeHa NOJIOXKHUTENbHas
OLICHKa («OTJIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHO») 3aHOCUTCSI B BEJOMOCTb U 3aYETHYIO
KHIWKKY. OIICHKa «HEYAOBIETBOPUTENIBHO» 3aHOCHUTCA TOJBKO B BEIOMOCTh. (OTCyTCTBHE
oOydarolerocss Ha HK3aMEHE OTMEYaeTCs B OSK3aMEHAIMOHHOM BEJIOMOCTH CJIOBAMM «HE
SABUJICS», MO0 «H/s». Ecam co cTopoHbl OOydaromierocs BO BpeMsl 3K3aMEHa JOIYLICHBI
HapylmIeHUsT y4eOHOH IUCHMIUIMHBI (CHHCHIBAHME, HECAHKIIMOHUPOBAHHOE HCIIOIB30BaHHE
CpeICTB MOOMJIbHOM CBfA3M, ayHO—IUIEHEPOB U JPYTUX TEXHUUYECKUX YCTPOWCTB), HApYLIEHUS
npaBwil BHyTpeHHero pacnopsaka ['VAIL, npennpussata NONbITKAa I[OJIOra JIOKYMEHTOB,
IpernojiaBaTesb BIPAaBe yAaIUTh 00yUYaroLIerocs ¢ 9K3aMeHa C 3aHECEHUEM B BEZIOMOCTh OLIEHKU
«HEYIOBJIETBOPUTEIILHO.
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JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIHHBL

Jlata BHEceHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHecHIETO
HW3MEHEHMUS

CogepskaHue U3BMEHEHHUI U JOTIOTHEHUIM

Jara u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
Kadeapoit
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