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1. OGmias xapakTepucTruka paboueii mporpaMMsl
poeCCHOHAIBHOTO MOTYJIS

1.1. Henp u muanupyembie pe3yabTaThl OCBOCHUS TPO(HECCHOHATEHOTO MOTYJIS
B pesynbrare uydenus npodeccuoHanbHOro MOIYJIS CTYAEHT JOJKEH OCBOUTh

OCHOBHOM BHJI JIEITEILHOCTH Y4YacTUe B pa3pabOTKEe MPUIOKEHUN B3aUMOACHCTBUS

C_ MHTEJUICKTYaJbHbIMU MHTETPUPOBAHHBIMUA CHCTEMAMHU U COOTBETCTBYIOIIUE EMY
001111e KOMIIETCHIINH, U TPO(PEeCCHOHaTbHbIE KOMITIETEHINU:

1.1.1. IlepedyeHn 0OMMUX KOMIETEHIIUM

Kon OO01me KOMIIETEHIIUN

OK 01. BriOupates cmocoObl  pemieHuss 3amad  MpodeCCHOHATBHOW — ACSITEIHHOCTH
MIPUMCHHUTEIBHO K pa3IMYHBIMI KOHTEKCTAM.

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEACTBA MOWCKA, aHAJIM3a W HWHTEpIpETaIu

uHpopManuu W HMHOOPMAIIMOHHBIE TEXHOJOTMH JJsi  BBINOJHEHHA 3a1ad
npodecCHOHATBHON AEATEILHOCTH.

OK 03. [TmanupoBaTh M peaym30BBIBATH COOCTBEHHOE MPO(ECCHOHANBHOE M JUYHOCTHOE
pa3BHUTHE, MPEANPHHUMATEIBCKYIO NESTENbHOCTh B TNPO(ECCHOHANBHON cdepe,
MCTIOJIB30BaTh 3HAHUS 1O MPaBOBOW M (PMHAHCOBOW TPaMOTHOCTH B Pa3IMYHBIX
’KM3HEHHBIX CUTYAIHSX.

OK 04. DdbhekTHBHO B3aMMOCHCTBOBATh U Pa0OTATh B KOJUICKTHBE M KOMaHJIE.

OK 05. OCy1IECTBIIATH YCTHYIO U IMCbMEHHYI0 KOMMYHHKAIIMIO HA TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit ®@enepanun ¢ y4eToM OCOOEHHOCTEW COLMAIBHOTO U KYJIbTYPHOI'O
KOHTEKCTA.

OK 06. [IposiBAATE rpa’k 1aHCKO-NMATPUOTHUYECKYIO ITO3HUIIHIO, IEMOHCTPUPOBATH OCO3ZHAHHOE

NOBEJICHNE HA OCHOBE TPAIUIMOHHBIX POCCUICKUX JTyXOBHO-HPAaBCTBEHHBIX
HCHHOCTefI, B TOM 4YHUCJI€ C Y4YCTOM TapMOHH3allMd MECKHAIUMOHAJIBHBIX W
MEXPEIUTHO3HBIX OTHOIIEHUH, NPUMEHATh CTaHJApThl AHTUKOPPYIIIUOHHOTO
MOBEJICHUS.

OK 07. ConeiicTBOBaTh  COXPAHEHHUIO  OKpY’XKAaloIIed Cpeabl, pecypcocOepexeHuro,
NPUMEHSTh 3HaHUS 00 UW3MEHEHUWH KIMMaTra, MPUHLUIBI  OepexIIMBOro
MIPOM3BOACTBA, 3P (HEKTUBHO JICHCTBOBATH B UPE3BBIYAMHBIX CUTYAIIHSIX.

OK 08. Hcnonw3oBath cpenctBa (PU3MYECKON KyJBTYPBI JJISI COXPAHEHUS W YKPETUICHUS
3M0pOBbS B Tpolecce MNpopeCCUOHATBHON NeATENPHOCTH U MOAJIEPKAHUS
HEOOXOIMMOTO YPOBHS (PHU3HUECKON MOATOTOBIICHHOCTH.

OK 09. [Tonp3oBaTbess MPO(ECCHOHANBHOW TOKYMEHTAlMEl Ha TOCYAapCTBEHHOM H
MHOCTPAHHOM $I3bIKAX.

1.1.2. Ilepedens npodecCHOHATBHBIX KOMIICTCHITUI

Kog [TpodeccroHanbHble KOMIETEHLIUU

B 1. VYyactue B pa3paboTKe MNPUIOKEHUH B3aUMOJCHCTBUS C WHTEIJIEKTyalbHBIMU
MHTETPUPOBAHHBIMH CUCTEMAMMU

IIK 3.1. Pa3pabarbiBaTh IpOrpaMMHbIE MOJYJIU AJIi MHTEIJIEKTyaJIbHbIX HWHTErPallMOHHBIX
pEIICHUN.

IK 3.2. BeIONHATE  OTHAAKYy  OPOrpaMMHBIX — MOXYJNEM  JUIi  MHTEJUIEKTYyaJbHBIX
VMHTETPALIMOHHBIX  PEUIEHMM  C  HCIOJIb30BAHMEM  CHELMAIU3UPOBAHHBIX




MIPOTrpaMMHBIX CPEJCTB.
IIK 3.3. BBINOMHATE TECTOBBIA 3allyCK MNPOrpaMMHBIX MOJYJICH ISl MHTEIUICKTYyaJbHbIX
WHTETPAIIMOHHBIX PEIICHUH 1 00ecreynBaTh HX TpeOyeMoe KauecTBO.

1.1.3. B pe3synbTaTe ocBoeHUs MpohecCHuOHAITBHOTO MOYJIS CTYACHT JTOJIKEH:

NMeTts npakTU4ecKui CO3J1aHus1, TECTUPOBAHUS U 3aI1yCKa IIPUIIOKECHUN;
OIIBIT yuacmus 6 papabomke 2010co8bix pobomos™
YMETH YCTaHABIMBATh U YAAIATH npukiaanoe 110;

CO3/1aBaTh MPOCThIE IPOTPAMMBI;
NPOEKmMuUpo8amy peAyUOHHYI0 0A3Y OAHHbBIX,

UCNONB308AMb A3bIK 3ANPOCO8 O/l NPOSPAMMHO0 U36IEYEHUS]
ceedenuti u3z 6a3 OaHHbIX
ycmanagausams cucmemy ynpaesnenus oazamu oannvix (CYB/)*

3HATh OCHOB YCTPOWCTBa M (PYHKIIMOHUPOBAHMUS ONEPAIIMOHHBIX CHCTEM;
knaccupukanuu u ycrpoiicraa I10;

OCHOB TEOPUH Ka4eCTBa ITPOTPAMMHBIX CHCTEM;

CHOCOOBI OTMCAHMS ATOPUTMOB

OCHO8bL meopuu 6a3 OaAHHLIX,

MoOeau OaHHbIX*

1.2. KoaudectBo qaCoB, OTBOAMMOC Ha OCBOCHHC HpO(bGCCI/IOHaJII)HOI‘O MOOYJIA

Bcero yacos 406, B Tom ywnciie B hopMe MPAKTUIECKOM MOATOTOBKH_- 406 yacoB

N3 Hux Ha ocBoenne MJIK - 250 yacos

B TOM YHUCJIE: CAMOCTOATEIbHAas paboTa 8 4acoB, KypCcOBO€ MPOEKTUPOBaHHE 22

[IpakTuku, B TOM yucie yueOHast 72 _daca
[TpousBoacTBeHHas (TI0 MpodUITIO CreuaibHOCTH) 72 Yaca,

DK3aMeH 1o MOy to 12 yacoB



2.1. CtpykTypa nmpodecCHOHaTEHOTO MOTYJIS

2. CTpyKTypa u cojiepkanue nMpopecCuOHAIIBHOTO MOIYJIs

O06BeM MpodheCCHOHATTEHOTO MOTYJIS, aK. Jac.

Cym
MAPH PaboTa 00y4aronuxcsi BO B3aUMOJICHCTBUH C IPENOIaBaTEIEM
Iv) CamocTosre
Konpr HaumenoBanus pa3aenoB oI;He az) = Oo6yuenue o MJIK JIbHas
'b
KOMIIETEH PO eCcCHOHATBHOTO & 5 x Ilpaxrixu pabota
M S 2 S B mom uucne
1w MO ISt n £ 5
Harp | . E 5| Beero
Y3KH, 5 § ) IIpoMexyTouHas | 1abopaTOpHBIX Kypcossie Vue6 | Tiponssoxctsens
yac. arrecTanys U NIPAKTUYECKUX IIPOEKTHI as s
3aHATHH (paboTsr)
1 2 3 4 5 6 7 8 9 10 11
IIK 3.1. Pasnen 1. CereBble u
K 3.3. | o6naunbie TexHomOrNHM
183 183 143 12 34 36 4
OK 01. -
OK 09.
IIK 3.1. Pa3nen 2. Pa3zpaboTka
61;[(1%-;’3 MIPUIIOKEHUN
o 13 13 18 22 36 4
OK 09, yIIpaBICHUSA 9 9 99
HHTETPUPOBAHHBIMU
CHUCTEMaMU
TIK 3.1. IIpousBoacTBEHHAs
—IIK 3.3.
oK O? 3. | npakruka (o mpopuo 7 7 7
*7 | cenuaIsHOCTH)
OK 09.
DK3aMeH 110 MOYJIIO0 12 12 12 12
Bcero: 406 406 254 24 52 22 72 72 8




2.2. TemaTudeckuit TUIaH U coiepkaHre MpoecCHOHaTEHOTO MOTY IS

HaunmenoBanue pasaciioB

po¢eCCHOHATBHOTO Coneprxkanne ydeOHOT0o MaTepurana,
moayst (IIM), n1abopaTopHbIE U MPAKTUIECKHUE 3aHATH, CAMOCTOSATEIbHAS paboTa CTYACHTOB, KypCOBOM O0BeM B yacax
MEXIUCITUTUTTHAPHBIX (pabota)
kypcoB (MJIK) u Tem
1 2 3
Pa3nen 1. «CeTeBble H 00,1aYHBI€ TEXHOJIOTHH» 183
MAK.03.01 CereBble ¥ 00/1a4HbI€ TEXHOJOTHH 147
Tema 1.1. O6mme cBenenunst | ComepxaHue 8
0 CETAX U CUCTEMaxX 1. CtpykTypHas cxema MHOTOKaHaIIbHOU cucteMsbl repenaun (MCII) nadopmanum
nepeaayn HHPOpMaIuu
2. CeTeBbIe TPOTOKOJIBI 8
3. Enqunas cets anekTpocBsizu Poccutickoit @eneparuu (ECO PD)
4. OCHOBHBIC TEXHOJIOTHH CETEH mepeadn JaHHBIX
5. CtaHgapTU3UPYIOLIME OpraHu3aliy B 00JaCTH TeJIEKOMMYHUKAIIAHA
B ToM umciie npakTHYeCKUX 3aHATUH U 1a00paTOpHBIX padboT -
Tema 1.2. Ilpunnumns Copnepxanue 8
MIOCTPOEHHUS 1. OnpeneneHue TeIEKOMMYHHUKAIIMOHHBIX CETEH U €r0 OCHOBHBIE KOMIIOHEHTHI
TEJICKOMMYHHUKAIIMOHHBIX 2. Tonosiorus ceTeil MapIpyTH3alUs U KOMMYTaLHs 8
cerei 3. Crek nporokonos ISO/OSI, TCP/IP, IEEE 802
B ToM umcie npakTHYeCKuX M Ja0OpaTOPHBIX 3aHATHHA -
Tema 1.3. Ousuueckuii u Copaepxanue 10
KaHaJbHBIA YPOBHU MOJIENIN 1. Cpenpl nepeaavyul CHTHAJIOB M BUBI JOCTYIIA K HUM
OSI 2. CeteBoe 000pyJOBaHHE
3. Bwuasl MOAYJISIIMKM CUTHAJIOB 8
4. Texnonorus Ethernet
5. TexHonoruu aocrymna ¢ BUPTyaJIbHbIMU KaHAJIAMHU
6. TexHonoruu 6GECIPOBOIHOTO AOCTYIIA
B ToM umcie npakTHuecKuX 1 1a00paTOPHBIX 3aHATUI 2
1.JJaboparoproe 3ansTue «3HakoMcTBO ¢ Packet Tracer. MoaenupoBaHue IPOCTON CETH 2
Tema 1.4 CereBoil u CopepxaHue 10




TPaHCIIOPTHBIN YPOHU 1. Tlpotokonsl IPv4 u IPv6
moaenu OSI 2. Mapmpytu3anus 8
3. OcHoBHas KOHIICMIIHS IPOTOKOJIOB TPAHCIIOPTHOT'O YPOBHSI
4. Ilporoxonst UDP, TCP
5. O6Gecnedyenne HHGOPMAITMOHHONW 0€30MaCHOCTH CETEH
B TOM umciIe MpaKTHYECKUX M JJA0OPATOPHBIX 3aHATHHA 2
1.JIabopaTopHoe 3aHsaTHEe «HacTpoiika MapIIpyTH3aTOPOBY. 2
CopaepxaHue 8
1. Obnacmo npumenenus Humepnema sewjeti. Buowvl «yMHbIX
sewetly. Jlamuuxu u cencopul. Ynpasnsemvle ycmpoucmea.
2. Cnocobuvl g3aumooeticmeus ¢ unmeprem gewjamu. IIpomokonsl nepedauu OaHHbIX 6
Tema 1.5 Beeoenue & unmepneme eewen. MOTT, AMQOP, CoAP, DDS, XMPP, JMS. Meoicmawunnoe 6
konyenyuto "Humepnema 83aumooeticmsue M2M.
Beweun" *
3. Cnocobvl aymenmughuxayuu ycmpoticms u atooeu 8 cucmeme. O3naxomieHue ¢
sewiamu Ha naamgopme NPUIoNCeHUs uHmepHema eeuyel.
B ToM umcie npakTHUecKuX M Ja00paTOPHBIX 3aHATHHA 2
1.JlaboparopHoe 3ausitue « Hacmpotika aymenmughuxayuu ycmpoucme u 1ooeti 8 cucmeme. 2
Coszoanue nonvzosamens u appkey knouay
Tema 1.6 OcHOBHEIE CopepxaHue 10
MOHSTHS U KJIacCUpUKALIUA 1. HWcropust pa3BuTHs 00Ja4HBIX TEXHOJIOTUI
00J1a4HBIX CUCTEM 2. Krnaccudukaims o0JIauyHBIX CHCTEM: YaCcTHBIC, yOJUYHbBIE, THOPUIHBIC 00IaKa
3. Mopenu pa3BepThIBaHHUS 00JIAYHBIX CHCTEM
4. SaaS — nporpaMMHOe obecriedeHHe KaK ycayra 10
5. PaaS — mrardopma kak yciryra
6. laaS — mHpacTpyKTypa KaK yciayra
7. O030p CYLIECTBYIOMNX 00JIAYHBIX CUCTEM
B ToM uucie npakTU4eCcKUX U JIaDOpaTOPHBIX 3aHSTHI -
Tema 1.7 Texnomnoruu Conepxanne 12
pa3paboTKu 00JIaYHBIX 1. Cnoco0bl co3ianust 00JauHbIX CIYkKO
CITy K0 Vipasnenue cayxx6amMu 8

2.

3. Hcnonp3oBanne nporokosioB HTTP, SOAP, XML

4. Ilpumenenue o6IAYHBIX MEXHOIO2UN U CEPEUCHOOPUECHMUPOBAHHBIX APXUMEKMYD 8
"Unmepneme Bewen"*




B TOM umcie nmpakTHUeCKUX U J1a00paTOPHBIX 3aHITHH

AN

1.JTaboparoproe 3austue «CucreMa co3aaHust U KOH(GUTYPHUPOBAHUS BUPTYaTBHON CPEIbI
pa3pabOTKM»

Tema 1.8 CucreMsl
YIpaBJICHUs 00IaYHOMN

HH(ppacTpyKTypor

Copepxanue

12

1. TloHsiTue runepBU30pa, MX BUJIbI

2. VYnpapieHHE pecypcaMy BUPTYaIbHBIX CUCTEM

3. OO0pabotka manHbIX B MIHTepHeTe Bemeid.

4. Pa3paboTka MporpaMMHBIX CPEJICTB YIIPaBJICHHUS THIICPBU30POM

10

B ToM umcie npakTHYeCcKuX M Ja00OpaTOPHBIX 3aHATHHA

N

1.JJaboparoproe 3ansTue. «KoHpUrypupoBaHre BUPTYaIbHOM CPEIbI»

Tema 1.9 Apxurexrypa n
BO3MO>KHOCTH 00JIaYHBIX
maThopm

Copepxanue

18

1. OcHOBHBIE KOMIIOHEHTHI 00JIAYHBIX MIIATHOPM

Opranu3anys padoThl 0Jb30BaTeNs B 00Ja4HOM IIaThopme

2

3. VYmpapneHue JoCTynoM B 00JIa9HOM r1aTdopme

4. Ilpeumywecmsa u Hedocmamru 001a4HbIX 8bluUCIeHUl. TyMaHHble mexHon02Ul,
chepa npumenenus. llpeumywecmsa u Hedocmamrku MyMAHHbIX 8bl4UCTeHUL. *

5. IlpenmyiiecTBa M HENOCTATKU OOJAYHBIX BHIYHCICHHI

10

B ToM uncne HNPAKTUYCCKUX U na6opaTopHI>1x 3aHATUH

1.JIaboparopHoe 3aHsTHE «3HAKOMCTBO ¢ 00JIa4HOM M1aTHopmMoii»

2.JJabopatopHoe 3aHsATHE «3HAKOMCTBO C CEpBHCAMHM B 00Ja4YHOM IIaThOpMe

3.JIabopaTropHoe 3aHsaTHE «CO3MaHNe IPUIOKEHUS 71 00JIAYHOM IIAT(HOPMBI»

E-N NSRS o)

Tema 1.10 Ocroswi
npoexmuposanus basz
OauHbIX *

Copaepxanue

1.OcHoBHbIe moHsTHs Teopuu bJl. B3auMOCBs3b IOHATHH «JTaHHBIEY, «UH(MOpPMAIUD», «0a3za
JIAHHBIX», «MHGOPMALIMOHHAS CUCTEMAY).

2. Texunonoruu pabotsl ¢ BJI. Ilonsitue CYB/I, crpykrypa u Buasl CYB/I.

3.Jlornueckas u hmu3udeckas HE3aBUCUMOCTE JTAHHBIX THITBI MOJIEIeH MaHHbIX. PesImonaast MOJeNb
JaHHBIX Pemsmponnas anreopa.

4.0OcHoBHbIe 3Tanbl npoektupoBanus b/1. KonnenryanbsHoe npoektupoBanue bJ1. Hopmanuzamms b/1.

5.CpeactBa npoektrpoBaHus cTpykTyp bJI. Opranmsanus uaTepderica ¢ moap30BaTeIeM.

6.CtpykTypa si3pika SQL. CuHTaKkcHC orepaTopoB onpeneneHus qanubix. Co3mnanue,
MoauduKaIusa U yaajacHue 00beKTOB 0a3 JaHHBIX.

7.CuHTaKCHC OnepaTOpOB MaHUITYJIMPOBAaHUS TaHHBIMU. BeTaBka, ynanenue, Mmoaudukanus,
BBIOOPKA JJAHHBIX

8.Opranm3anms 3anpocoB Ha BEIOOPKY maHHBIX B SQL. YcemoBus, CopTupoBKa JaHHBIX.

21




OyHkmu U1 paboThI CO CTPOKAMH, JaTON U BpeMeHeM. ArperatHbie (QyHKIIUU U
rpyNIUPOBKa AaHHBIX B SQL

9.CuHTaKCHC OIIEPATOPOB YHPABIICHUS JOCTYIOM. YNpaBJIeHUE TPAH3AKIIUIMHI

IO.PeSG'pBHOC KOIMUPOBAHHUEC M BOCCTAHOBJICHHUC JaHHBIX

B ToM umciie npakTHUeCKUX M JJa00pAaTOPHBIX 3aHATHUIA 14
[Ipaktuueckoe 3anstue Ne.l. Hopmanusarms pensiponHoit B/, ocBoeHHe MPUHIUIIOB 2
npoextupoBanus bJI.
ITpaxTrueckoe 3ansatue Ne 2. [IpoektupoBanue pensiuonHoi bJl. Hopmanuzanus tTabnui. 2
3aganue kiarodei. Co3aHre OCHOBHBIX 00BeKTOB B/,
[Tpaktuueckoe 3anstue Ne 3. Coznanue npoexra bJ[. Coznanue bBJI. Penaktuposanue u 2
monauukanus Tabnui. Co3ganue KIOYEBBIX NoJei. 3a1aHne HHACKCOB. Y CTAHOBIICHUE U
yJIaJeHUe CBSI3Ei MEX/Ty TaOJIUIaMH.
[TpakTuueckoe 3ansatue Ne 4. Pabota ¢ nepemeHHbpIMU. Hamrcanue mporpaMMHoro Qaiina u 2
pabota ¢ TabnuHbIMU (aliaMu. 3aMoJTHEHNE MacCuBa U3 TabIWYHOTO (aia. 3arnoTHeHHe
Ta0IMYHOTO (paiiyia U3 MaccuBa.
[Tpaktrueckoe 3anstue Ne 5. Coznanue (aitna npoexra 6a3bl nanHbx. Co3nanue uaTepderica 2
BXOZHOH (opmbl. Micnionbp3oBanue ucnonHsemMoro ¢aiina npoexra b/, mpuemsl coznanus u
yIOpaBJIeHUsI.
ITpakTnueckoe 3ansatue Ne 6. YcranoBka u Hactpoiika CYB/I. YnpasieHue 1ocTynoM K 2
JaHHBIM. Pe3epBHOE KONTMPOBAaHKE U BOCCTAHOBJIEHUE JTAHHBIX
[Tpaktuyeckoe 3anstue Ne 7. Cozganue u monudukanus tadbaun bJ[. Beibopka naHHbIX U3 2
bJI. Momudukanus comepxumoro b/1.
IIpumepHas TeMaTHKA CAMOCTOSITE/ILHOI PadoThl NPU M3y4YeHUH pa3aesa 1 4
BrinoyiHeHHE 0TYETOB 110 JIAOOPATOPHBIM paboTaMm
IIpomexyTounas arrectaums B popme 3k3amMeHa 1o 1 pazaeay 12
Y4yeOHas npakTuka pasgesa 1 36
Buner pabot
1. UreHue W 3amKCh TaHHBIX U3 U B (aiiibl, 00pab0TKa TEKCTOBBIX (aiiIoB, paboTa ¢ OMHAPHBIMH
2. Hanwucanue koa Juisl peanu3alyy aJropuTMoB IIOUCKA
3. Hamucanue Koja il peainn3alny aaropuTMOB COPTUPOBKU
4. Hanucanue Koja Juisl pealnu3aliy aJropuTMOB XEIIUPOBAHUS
5. Hanucanue koja A CO31aHUS U YIPABJICHUS IOTOKAMU BBIIIOJIHEHUS
6. Cozpanue COKeTOB, 0OMEH JJAHHBIMH MEXKJy KIIMEHTOM U CEPBEPOM, pealiu3allyisi IPOTOKOJIOB CBSI3U
Pa3nen 2. «PazpaboTka npuiioskeHuil ynpaBJjeHUs1 HHTETPHPOBAHHBIMM CHCTEMaMI) 139




MAK.03.02 Pa3paboTka npujio;KeHuid ypaBJieHHsI MHTETPUPOBAHHBIMHU CHCTEMaMU

103

Tema 1.1 Benenue B cpeny | Conepxanue 6
paspabotku (IDE) 1. Hcropus u ocodennoctu IDE
2. Omnwucanue paboueii cpenbl U HHTEpdeiica moap30BaTeNns
3. Hactpoiika cpenbl IDE 6
4. CozmaHue HOBOT'O MPOCKTA
5. Pa300p OCHOBHBIX KOMIIOHEHTOB IIPOCKTA
B TOM umcie mpakTUUEeCKUX U 1a00paTOPHBIX 3aHITHH -
Tema 1.2. Hactpoiika Copepxanue 8
MHKPOKOHTPOJIIIEPA YEPE3 1. Omnucanue uactpymenTos IDE
IDE 2. Cozpmanne KOHGUTYpaALlMd MEUKPOKOHTpOJLIEpa ¢ momoiipio IDE
3. Pabota c rpadpuueckum unrepgeiicom IDE nns HacTpoiiku nMHOB, TeHepaluu Koja, 6
HAaCTPOMKHU CHCTEMHBIX YaCOB H JIp.
4. T'enepanus koaa ajss MUKpokoHTposuiepa B IDE
5. Wwurerpamus ¢ apyrumu IDE
B ToM umcie nmpakTHYeCKuX M JJa00OpaTOPHBIX 3aHATHHA 2
1.JJaboparopHas paboTa «BblnoaHeHHE KOHDUTYPALIMOHHBIX PA00T ¢ MUKPOKOHTPOJLIICPOM) 2
Tema 1.3. Hanucanue Coneprkanue 10
MpOrpamM ISt 1. Wawnumammsanus GPIO u HacTpoiika BRIBOJOB IS paOOThI ¢ nepudepueit
MUMKPOKOHTpOJIJICpa 2. Hactpoiika TaliMepoB JIJIsd TeHepanuu 3aaepkek 1 PWM-curnajuos
3. Hcnonp3oBarne DMA miis nepegadn TaHHBIX MEXAY Iepudepueii v maMsIThio 8
4. Pa0ora c npepbrIBaHUSAMH OT NMEepH(PEPHUITHBIX YCTPOICTB U 00pabOTKa MpephIBaHUN B
COOTBETCTBYIOIMX (PYHKIHSAX 00pabOTIMKA
B ToM umcie npakTHUecKuX U J1a00paTOPHBIX 3aHATUIA 2
1.JJaboparoproe 3ansTue «llepBruHasi HACTPOIKA MPOESKTA MO MEKPOKOHTPOJLIESP 2
Tewma 1.4. Uzyuenue Conepxanmne 10
WHCTpYMEHTa sl 1. Hcnonb3oBaHKWe MHCTPYMEHTOB aHAJIM3a KOAa, CTATUYECKUI aHAIU3aTOp, AJIs
MPOTrpaMMHUPOBAHUS U BBISIBJICHUS MOTCHITNATBHBIX OIIMOOK 8
OOHOBJIEHHUS 2. Hcnonp3oBaHME CHCTEMBI KOHTPOJISI BEpCHid, Takol Kak Git, 11 OTCIeKUBAHUS
MUKPOKOHTPOJIJIEPOB M3MEHEHUH B KOJIE
3. Pabora ¢ OuOiHMOTEeKaMHu M pUMEpaMHu KoJia, mpegocTtasisieMbiMu IDE
4. Hcnonp3oBaHME HHCTPYMEHTOB PO MIIMPOBAHUS IS aHAIM3a TTPOU3BOAUTEIILHOCTH
KOJIa ¥ BBISIBJICHUSI Y3KHX MECT
B ToM ymcie mpakTHYeCKuX M JJa0OpaTOPHBIX 3aHATHHA 2
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1.JIaboparopHroe 3ansatue «PaboTta c mporpaMMHBIM KOJIOM (aHAIM3 U OTCIICKUBAHHUE 2
M3MEHCHHE)»
Tema 1.5. PaGoTa ¢ Coneprkanue 8
WHCTPYMEHTaMH IS 1. O0630p MHCTPpYMEHTA IS MPOTPAMMHUPOBAHHUS U OOHOBJICHHSI MEKPOKOHTpOJLIEpa
MpOrpaMMHUPOBAHUS U 2. Hactpoiika mporpamMMsl 1u1si paboThl ¢ MUKPOKOHTPOJIEpAMH 6
OOHOBJIEHHUS 3. Co3naHue CKpUIITOB KOMAHIHOW CTPOKH
MHUKPOKOHTPOJUIEPOB 4. Hcnonp3oBaHuE MHCTPYMEHTOB JJIsi IPOrPaMMUPOBAHUS U OOHOBIICHUS IS
KOH(purypupoBanus OyTiioaaepa
B TOM umcIIe npakTHYeCKUX 1 1a00paTOPHBIX 3aHITHI 2
1.JIaGopatoproe 3ansiTue «PaboTHI 10 HACTPOIKE MPOrPaMMHBIX HHCTPYMEHTOB O] 2
MHUKPOKOHTPOJIIIEPY.
Tema 1.6. [IpomuBka u Conepxanue 8
pa3BepTHIBAHKE 1. Hactpoiika mapamMeTpoB IPOIIMBKHU: YaCTOTa SIpa MUKPOKOHTPOJIIIEpa, pa3Mep CTeKa
U T. ]I
2. IloaroroBka KaTajiora mpoeKkTa Jyis Nepeladyd Ha APYyTrod KOMIIbIOTEP WU 8
WCIIOJIb30BaHUS B JIPYTO# cpejie pa3paboTKu
3. VYcraHOBKa U HACTPOMKA OTJIAIOUHBIX U MPOU3BOACTBEHHBIX CPEJICTB I pabOTHI C
MHUKPOKOHTPOJIIIEPOM
4. Pa3BepThIBaHHE MPUIOKECHHS HA LIEJICBOM YCTPOMUCTBE
B TOM umciIe mpakTHYeCKUX U 1a00paTOPHBIX 3aHITHI -
Tema 1.7. PaGoTa ¢ Coneprkanue 6
untepdeiicamu 1. OcnoBuble unrepdeiicsl B Mukpokontposuiepe: SPI, [2C, UART u CAN, ux
0COOCHHOCTH M CIIOCOOBI MHUITHAIH3AINH B KOJIE 4
2. TloaxmroueHue nepupepuifHbIX yCTPOMCTB K MUKPOKOHTPOJLIEPY C UCIIOIB30BAHUEM
pa3IMYHbBIX HHTepdelicoB
3. Pab6ota ¢ mpepwiBanusimu 1 DMA (Direct Memory Access) pu nepenade JTaHHBIX
yepe3 uHTepdenchl
4. HUcnonws3zoBanue FreeRTOS 1151 opraHu3anny MHOTOMIOTOYHOTO B3aUMOJEHCTBUS
MHUKPOKOHTPOJITIEPOM
B ToM 4mcie MpakKTHYEeCKUX M JJa0OPAaTOPHBIX 3aHATHHA 2
1.JIabopaTopHoe 3aHsaTue «HacTpoiika mporpaMMaTopa sl IPOIIMBKH MUKPOKOHTPOJLICPA» 2
Tema 1.8. PaGoTa ¢ Coneprkanue 6
omuOKaMu Ipu padoTe ¢ 1. Hcnonp30BaHHE OTJIAIOYHBIX MHCTPYMEHTOB JUIsl OOHAPYKEHHUS OITMOO0K
MUKPOKOHTPOJLIIEPOM 2. Pabora ¢ moramu u oTyeTamu 00 OMMOKAX MPU pabOTE C MUKPOKOHTPOJIICPOM 2
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3. Pabora ¢ npepbIBaHUSIMHU

B ToM uucie npakTU4eCcKUX U JIaDOpaTOPHBIX 3aHSTHI 4
1.JITabopaTopHoe 3aHITHE «AHAIN3 TPOrPaMMHOTO0 KOJIa JIs MUKPOKOHTPOJIIIEPa 4
Tema 1.9. PaboTa c CoaepxkaHne 14
nepudepuitHeIM 1. VYnopasneHue MOTOpamMu NOCTOSIHHOTO TOKa
000pyI0BaHUEM 2. IlonyyeHue maHHBIX ¢ MHGPAKPACHOTO JaTUHKa
3. TlomyuyeHue JaHHBIX C YILTPa3BYKOBOIO AaTYMKA 10
4. Pabota ¢ HaBUTAITMOHHBIM JAaTYMKOM depe3 uHTepdeiicel SPI u 12C
5. Hactpoiika ooOmMeHa manasiMu yepe3 MQTT
B ToM umcie npakTHUecKuX U Ja00paTOPHBIX 3aHATHIA 4
1.JIaboparopHoe 3ausTHe «Hanmucanue npuiioxeHus Uist Opoca JaTYNKOB U OTIPABKH 4
3HadeHuH yepe3 npotokoil MQTT Ha 1meaeBoe ycTpoicTBO»
IIpomexxkyTounas arrectanus B popMme quddepeHINPOBAHHOIO 3a4€TA 1
IIpumepHasi TeMaTHKA CAMOCTOSTEIbHOM Y4eOHOI padoThI NPHU U3YyYEeHHUH pa3aesia 2
Cdepsr npumenenus texaonoruit [oT
Nzyuenune nepudepuiiHbIX YCTPOUCTB MUKPOKOHTPOJIEpA 4
OnTuMu3aIus Koia U YBeITMYCHHE CKOPOCTH padOThI CUCTEMBI 32 CYET MCIIOJIb30BAHMS PA3IMYHBIX AITOPUTMOB H
ONTHUMU3AINHA HACTPONKHU MepuEePUHHBIX YCTPOUCTB.
PaboTa Ha/1 MPOSKTaMHM C MCIIOJIb30BAHUEM pa3IMYHbIX HHTepdericoB, Takux kak USB, Ethernet u Wi-Fi.
TemaTuKka KypcOBBIX IPOEKTOB 22
1. Pa3paboTka CUCTEeMBI KOHTPOJIS JOCTYTIA.
2. PazpaboTka cucTembl yIpaBiIeHHUS MOABIKHBIM pOOOTOM.
3. Pa3paboTka GecripoBOAHOI CHCTEMBI YIPABICHUS YMHBIM JOMOM.
4. Pa3paboTka CUCTEMbI JUCTAHIIMOHHOTO YIPaBICHUS JIOIKOH.
5. Coznanve aBTOHOMHOM CUCTEMbl MOHUTOPHHTA 3/I0POBBS U TATYUKOB MEAUIIMHCKOTO Ha3HAUYCHHUSI.
6. IlpoekTupoBaHHE CUCTEMBI 3aIIMTHI OT HECAHKLIIMOHUPOBAHHOTO 10CTYTA.
O0s3aTe1bHbIE Ay IMTOPHBbIE yYeOHbIe 3aHATHS 10 KYPCOBOMY NPOoeKTy (padote)
1. IlIpoBepka momdopa UCTOYHUKOB U JTUTEPATYPHI, UX aHAIIU3, ONIPEACIICHUE METOUK MPAKTUUECKOTO HCCIICTOBAHUS. 4
2. TlpoBepka cuctemMaTusanuu cOOpaHHOTO MaTepuasa, COCTaBlIeHNE TabIuIl, TUarpamMmm, rpaKoB, CXeM H JIp. 4
3. TlpoBepka HamucaHus BBEACHHUS KypPCOBOTO IMPOEKTA. 4
4. TlpoBepka HanmMcaHUs TEOPETUUECKOMN YaCTU KYpCOBOTO IIPOEKTA. 4
5. TlpoBepka HamvcaHWs MPAKTHUYECKON YaCTH KYpPCOBOT'O ITPOEKTA. 6
Y4eOHas mpakTHKa pasjaena 2 36

Bunsl pabor:
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1.Hacmpotixa u paspabomka Kiaccuguxamopos nOHUMAaHUsi eCmecmeeHHol pedu
2.Paspabomka 2onocogoeo accucmenma
3. Pazpabomka ¢hunanvrnoz2o npoexma 2010c08b1X ACCUCMEHMO08. *

IIpousBoacTBeHHAs NMPaKTHKA 72
Buasi pador
1. Co3znaHue ¥ TECTHPOBAHUE MPOTPAMM YIIPABICHUS ABIKEHUSIMH MOOMIIBHOM TTaT(OPMBI
2. Co3pgaHue U TECTUPOBAHKE NPOrpaMM IoJ1 ynpasjaeHueM moayisi ESP8266
IIpomexyTounas arrectauus B gopmMe 3K3aMeHAa 110 MOIYJII0 12
Bcero 406
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3. YcnoBus peanuzanuu paboued mporpaMmmbl podhecCHOHAIBHOTO MOTY IS

3.1. MarepuanbHO-TEXHUYECKOE O0ECIIeYCHHE:
IPEyCMOTPEHBI CICAYIONIUE CIICIIHATbHBIC TTOMEIICHUS:

Jlabopatopuss «HDOPMAITMOHHBIX TEXHOJIOTHUN, MPOTPaMMHUPOBAHUS W 0a3

JAaHHBIX»

Macrepckas «AnnapaTHoil ”HQPAacTPyKTypbl IHTEpHETA BEIIE.

3.2. MudpopmanimoHHOE 00eCreYeHUE peann3ay mporpaMMbl

OCHOBHBIC II€YaTHBIC U QJICKTPOHHBIC U3aHUSA

1.Cet W TCIGKOMMYHHKAIIUHU . YYCOHHK HW TMPAKTUKyM JUIS  CPEIHETO
npodeccuonanbHoro oobpaszopanus/ K. E. CamyiinoB [u np.]; mom penmakiuei
K. E. CamyiinoBa, U. A. lllanumosa, JI. C. Kyns6oBa. — 2-e wu3z., mepepad. u
nom. — Mocksa : U3znatensctBo FOpaiit, 2024. — 464 c. — (IIpodeccuonansHoe

oOpazoBanue). — ISBN 978-5-534-17310-9. — Tekct AIIEKTPOHHBINA  //
OG6pa3zoBarenbHas matdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/542157 (nara oopamenus: 24.06.2024)

2.Cetu ¥ TENEKOMMYHHUKAIIMU . Y4YEeOHHK W TPAKTUKyM I CPEIHEro

npodeccuonanbHoro ooOpaszopanus/ K. E. CamyiiioB [u 1p.]; moa penakiuein
K. E. Camyitnosa, U. A. lllamumona, 1. C. KynaboBa. — 2-e¢ wu3m., mepepad. u
nom. — Mocksa : U3gatensctBo HOpaiit, 2024. — 464 c. — (IIpodeccuonanbHoe
obOpazoBanue). — ISBN 978-5-534-17310-9.

4. KOHTpOJIb ¥ OIICHKA Pe3yIbTaTOB OCBOCHUS
npodeccHoHaTEHOTO MOTYJIS

po¢eCCUOHANTBHBIX M OOIITNX
KOMIETEeHIINA, (HOPMUPYEMBIX B

Kon 1 HaumeHoBaHue
Kpurepuu onenku MeTonabI OLIEHKU

paMKax MOIOYJIsA

1K 3.1 Pa3pabarsiBath Co3nanue cucremsl aHanu3a qaHHbix | CobecenoBaHue
[IPOrpaMMHBIE MOYJIH JIIs JUISL KOHKPETHOTO MHTETPAllMOHHOTO | MPEAICTAaBICHHOMY OTYETY
MHTEJJIEKTyaJIbHBIX pELIEHNS B COOTBETCTBUU C DKcnepTHOoe HaOMoIeHNe
MHTETPALMOHHBIX PEIIEeHUH. TpeOOBaHUSAMU TEXHUYECKOTO BBIIIOJTHEHUSI ~ TPAKTHYECKUX
3aJlaHusl. pabot
[IpomexyTounas arrecranus

(mudpepeHpOBaHHbIN 3a4er,
9K3aMEH, YK3aMEH 10 MOJIYIIIO)

[1K 3.2 BeInosHATh OTHaAKY
MIPOTPAaMMHBIX MOJTYJICH st
HHTEIICKTYaIbHBIX

BrinosiHeHue npoueaypsl OTJIaAKU €
(uKkcamuen pe3ybTaToB

CobecenoBanne (0]
IPEJICTABIICHHOMY OTYETY
OKCIEepTHOE HaOJII0ICHUE
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https://urait.ru/bcode/542157

HMHTErPALIMOHHBIX PELIEHUN C
HCIIOJIb30BAHNEM
CIELMaTU3UPOBAHHBIX
IIPOrPaMMHBIX CPEJICTB.

BBITIOJIHEHUSI ~ TMPAKTUYECKHUX
pabor
[IpomexxyTounasg  arrecrauus

(muddepeHnMpoBaHHBIA 3a4eT,
9K3aMEH, YK3aMEH 10 MOJYJIIO)

I1IK 3.3 BBIITOJHATE TECTOBBIM
3aMycK NpOrpaMMHBIX MOAYJEH
JUTSI HTHTEIIEKTYaTbHBIX
WHTETPAIIMOHHBIX PEIICHUN 1
obecrieunBaTh X TpedyeMoe
Ka4yecTBO.

BrimonHeHne TecToBOro 3amycka
MIPOTPaAaMMHOTO MOAYJIS C (pUKcanneit
pe3yibTaToB

CobecenoBanue I10
MpeACTaBICHHOMY OTUETY
DKCIepTHOE HaOJIrOeH1E
BBITTOJTHCHHUS MPAKTHYECKHUX
pabor

[IpomexxyTounasg  arrecrauus

(muddepeHnMpoBaHHBIA 3a4eT,
9K3aMEH, IK3aMEH 10 MOJIYJIIO0)

OK 01. BribupaTh criocoOsI
penieHus 3a1a4d
npodeCCHOHATLHON

ACATCIIBHOCTU MPUMCHUTCIIBHO K

Pa3IMYHBIMHU KOHTCKCTAaM.

[TonGop BapraHTOB pelIeHUS
KOHKPETHO! NpodecCHOHATBLHON
3aJ1a4¥ UIH MpoOIeMbl

OueHka TOJTHOTHI — TEpEeYHS
10J0OpaHHBIX BAPHAHTOB\

OK 02. Ucnionws3oBathb
COBPEMEHHBIC CPEJICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETAIUN
nHpopManuu u
WHGOPMAIIMOHHBIC TEXHOJIOTHI
JUTSL BBITTOJTHEHHS 33124
npodeccrnoHaIbHOM
JeSITeIIbHOCTH.

JleMOHCTpalusl HaBbIKOB
HCIOJIb30BaHUS MH(POPMAITMOHHBIX
nopTasioB B cetu MHTEpHET,
BKJIFOYast O(HIIMaTbHbIE
MH(POPMAIIMOHHO-TIPABOBEIE
HOPTAJIbI

OneHka MOJHOTHI — MEpPEeYHs
N000paHHBIX BapUAHTOB

OK 03. ITnanuposats u
pean30BbIBaTH COOCTBEHHOE
npodeccnoHanbHOE U TMYHOCTHOE
pa3BUTHE, IPEAIPUHUMATEIBCKYIO
NeSITEeNbHOCTD B
npoeccruoHanbHOI chepe,
HCII0JIB30BaTh 3HAHHUA 110 HpaBOBOfI
1 GUHAHCOBOW TPAMOTHOCTH B
Pa3IMYHbIX KH3HEHHBIX
CUTyaluiX..

JleMOHCTpanus uHTEpeca K
BBIOpAHHOM CHEIUAIBHOCTH, K
WHHOBAIMOHHBIM TEXHOJIOTHSIM B
obnactu npodeccruoHanbHOM
JeSTeTbHOCTH

Yuactue B
(omuMITHATBI,
npo¢ecCuOHaTHLHOTO
MacTepCcTBa, CTAKUPOBKUA U
Ip.), MIPOBOIUMBIX KaK
00pa3oBaTelIbHBIM 3aBEIICHHEM,
TaK " BEYIIUMU
NPEANPUATHIMA OTPACITH

MEPONPHUATHIX
KOHKYPCBI

OK 04. 3¢pdextuBHO
B3aMMOJICHCTBOBATh U PadOTATh
B KOJIJIGKTHBE U KOMaH/IE.

JIeMOHCTpHUpPOBATh HABBIKU
MEXKJIMYHOCTHOTO OOIIEHHUS C
COOMIOICHNEM OOIIETPUHSATHIX
MPaBWJI CO CBEPCTHUKAMU B
o0pa3oBaTensHOM rpymIe, ¢
MPENOJaBaTENSIMUA BO BpeMs
o0y4eHus1, C pyKOBOJUTEIIMU
MPOU3BOACTBEHHON MPAKTHKHU

HaOJIr0IcHUE
HaBBIKOB B

DKCrepTHOe
MOBEJICHUYECKNX
X0J1e 00yUeHUs

OK 05. OcymiecTBiIsATh YCTHYIO
Y IMCHbMEHHYI0 KOMMYHHKAIIUIO
Ha rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit deneparyu ¢
y4eToM 0COOEHHOCTEH
COIIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

JleMOHCTpanys HaBBIKOB I'PaMOTHOM
YCTHOW U MUCbMEHHOU peun

DKCrepTHOE HaOII0IeHUE
HaBBIKOB YCTHOTO u
MUCEMEHHOTO OOIIEHUSI B XOJe
o0yueHus

OK 06. ITposiBISATH rpaykIaHCKO-

DopMHUPOBaHHE YYBCTBA

Yaactue B MEpPONPHUSITHIX
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NaTpuOTUYCCKYIO MMO3UIHIO, naTpuoTUu3sMa, rpaXx1aHCTBCHHOCTH, HanHOTI/I‘{eCKOﬁ
J€MOHCTPUPOBATh OCO3HAHHOE | YBa)KEHUS K MaMSTH 3alIUTHUKOB HaIpaBJIEHHOCTH, B
MOBEJICHUE HA OCHOBE OteuecTBa u nojsuram ['epoes MPOBEACHUU BOEHHO-
TPaJAULIMOHHBIX POCCUUCKHUX OteuecTBa, 3aKOHY U IPABOIOPAJIKY, | CHIOPTUBHBIX UIP; ydyacTHE B
IYXOBHO- HPaBCTBEHHBIX YEeJIOBEKY TPyJa U CTaplIeMy IporpaMmax
LIEHHOCTEH, B TOM YHUCJIE C MOKOJICHHUIO; AHTUKOPPYILIMOHHOMN
YUCTOM rapMOHHu3allun HaInpaBJICHHOCTU
MEXHAIIMOHAIbHBIX U B3aMMHOI'0 YBa)KEHHUS, OEPEKHOTO
MEKPEJIIMTUO3HbIX OTHOLICHUHM, | OTHOLICHUS K KYJIbTYPHOMY
MPUMEHSITh CTaHIApPThI HACJIETUIO U TPATULIISIM
AHTHUKOPPYIIIUOHHOT'O MHOT'OHAIITMOHAJIBHOI'O Hapoa
IOBEICHUS. Poccuiickoit denepaiuy;

HETEPIUMOCTH K KOPPYIIIUOHHBIM

IPOSIBIIEHUSIM;
OK 07. CopneticTBOBaThH dopMupoBaHue OEPEKHOTO DKCIepTHOE HaOII0IeHNE
COXPaHEHUIO OKpYKarolen OTHOLIEHUS K MPUPOJIE U JEMOHCTpPALIHI HABBIKOB
Cpellbl, pecypcocOepexeHHIo, OKpYyKarolieu cpene; coOroAeHUs MIpaBHII

MPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMMAaTa, IPHHIHITBI
OepeKIIMBOro MPOU3BO/ICTBA,

9KOJIOTUYECKOI 0e301acHOCTH
B BEJCHUU NMPOeCCHOHATHHON
JesITeIbHOCTH; (hopMUpOBaHHE

3¢ peKTUBHO NEHCTBOBATH B HaBBIKOB 3¢ PeKTUBHBIX

YPE3BBIYANHBIX CUTYAIUSX. JEUCTBUA B  YPE3BBIYANHBIX
CUTYaLUsAX

OK 08. Mcnonp3oBath cpenctBa | DopMupoBanue OEpeKHOTO VYuyactue B CIIOPTUBHBIX

(bu3nyecKoil KyIbTyphl JUIs OTHOIIICHUS K 3/I0POBBIO; MEPOMPUITHUSIX, POBOJUMBIX

COXPAHCHUS U YKPCIUICHHS 00pa3oBaTeNbHBIM

3JI0pOBbS B ITpoLIEcce YUpEXKICHUEM; BEJICHUE

npodeccrnoHabHOM
AESATEIBHOCTH U TOICPIKAHUS
HE00XOIUMOTO YPOBHS

3JI0pOBOTO 00pa3a KU3HU

buzmveckoit

MOATOTOBJIEHHOCTH.

OK 09. ITons3oBaThCst JleMOHCTpalnusi yMEHUs COCTaBIATh | DKCHEpTHAas OIIEHKa
npodeccrnoHaIbHOM TEKCTBI JJOKYMEHTOB, OTHOCSIIIIUXCS K | COOMIOCHUS MpaBuI

JIOKyMEHTaIuen Ha
roCyJJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

npodeccnoHanbHOM e TEeNbHOCTH,
Ha roCyJJapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX

COCTaBJICHUA JOKYMCHTOB
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