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MporpamMma aucumnimHbl "®opMUpPOBaHME CUrHAMNOB M 1X onTuManbHas obpaboTka”; 03.04.03 "Paanocuanka”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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MporpamMma aucumnimHbl "®opMUpPOBaHME CUrHAMNOB M 1X onTuManbHas obpaboTka”; 03.04.03 "Paanocuanka”.

Mporpammy aucuunnuHel paspabdotan(a)(n) Nwmypatos P.A.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMoi KOMNETEHLUN
Orik-3 CnocobHoCTb K cBOOGOAHOMY BNaLeHMI0 3HAHUSIMU cPyHOaMEHTalbHbIX pa3aenos
COV3UKM 1 PaaNOPU3NKIN, HEOBXOAUMBIX LS PEWEHUS HAYYHO-UCCNELOBATENbCKMNX
3anau
MK-2 CnocobHOCTb CaMOCTOSITENBHO CTABUTb Hay4Hble 3a8a4m B 06nact omamnku u

pannousnkn (B COOTBETCTBUM C MPOCOUIEM MOLATOTOBKU) U pewartb UX C
MCMNONb30BaHNEM COBPEMEHHOro 060pyNoBaHMS U HOBEMLWEro OTe4ECTBEHHOIO 1
3apybexxHoro onbITa

MNK-4 CnocobHOCTb BHEAPATb pe3ybTaTthl MPUKNALHbIX HAYYHbIX UCCNeaoBaHUl B
nepcnekTBHbIE NPMBOPDI, YCTPOWCTBA Y CUCTEMbI, OCHOBAHHbIE Ha
kone6aTtenbHO-BONHOBbIX MPUHLMNAX (PYHKLIMOHNPOBAHUS

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

- OCHOBHbIE MOHSTUS 1 3aKOHbI 3NEKTPMYECTBA 1 MArHETU3MA, OU3UKM KONebaHni 1 BONH;

- OCHOBbI 06LWEl 1 BbICILE MaTeMaTUKK, BKoYasi MaTeMaTUYeckunii aHanun3a, BEKTOPHbIA aHanus;

- OCHOBbl MATEMaTU4eCKON CTATUCTMKIN, OCHOBHbIE YACNIEHHbIE METObI MaTEMaTUYECKOro MOOENNPOBAHWS;

- OCHOBbI TEOPUM aHANOroBbIX U LMGIPOBbIX CUFHANOB U X Npeobpas3oBaHne B aHaNOroBbiX 1 UMGPOBbLIX CUCTEMAX;
- COBPEMEHHbIE MHAPOPMALMOHHbIE TEXHONIOMUK, NPUKNaAHbIE MPOrpamMMHble MakeTbl U MPorpaMMmnpoBaHme.

JonxeH ymeTb:

- MPUMEHATb MaTemMaTnyeckue MetTonbl U Mogenn onsg onucaHnsa CUrHanoB C Lienblo UX PopMUpOoBaHnS ons
NPpUMEHEeHNA Ha NpakTuke;

- NPOBOOUTb BCGCTOpOHHVII?I aHanus curHasnos, oLeHnBaTb CBOMCTBA U NOTEHLMaNbHbIE BO3MOXHOCTU CUrHANoB npu
nx uenesom ncnonb3oBaHMn B pagnocncrTemMax pas3yim4Horo HasHa4eHus.

- MPUMEHATb ONTUMallbHbIE aNMrOPUTMbI O6pa6OTKI/I CUIrHanos;
- MCNOoNb30BaTb COBPEMEHHbIE I/IHCpOpMaLI,VIOHHbIe TEXHONOrmm NnpuMeHnTEeNbHO K Teopunn CUrHanos.

JHonxeH Bnagetb:

- Marematn4eCckmm annapartom ans nposeneHmns BCECTOPOHHEro aHanmn3a CUrHanos;

- HaBblkaMu CaMOCTOSATENbHON Pa3paboTKy HOBbIX MOLENEN CMTHANOB 1 BbIBOpe NpoLeayp onTumansHon 06paboTku
CUIHanoB;

- MIHCPOPMALIMOHHBIMI TEXHONOTSIMW MOAENPOBAHNS CUrHANOB 1 UCCNEN0BaHNS NX CBOMCTB;
- MpOrpaMMHbIMK 1 annapaTHbIMM CPeCTBAMM peanu3aumm npouenyp npeobpasosarus 1 06paboTky CUrHanos.

JonxeH OEeMOHCTpPMpOBATb CNOCOBHOCTb M FOTOBHOCTb:

CMOCOBHOCTb 1 rOTOBHOCTb MCMOMb30BaTh B 00pa30BaTeNbHOM U NPOgECCUOHANBbHON aeaTenbHOCT 6a30Bbie 1
cneumanbHble 3HaHKS

B obnacTtu MaTteMaTn4eckumx, eCTeCTBeHHbIX N TEXHNYECKUX HAaYK O3 OOCTUXEHNA uenenm: BCECTOPOHHEro n3y4eHuns
COBpeMeHHOIZ Teopun mMogenein curHanos,

NPVMEHSIEMbIX B PaANOOU3NKE U 3NEKTPOHKKE; OCBOEHMS anropuTMOB (0OPMUPOBaHNS U 06paboTKn CUFHAMOB U NX
nporpamMMHOn 1 annapaTrHon peanusauuu;

KOMMNbOTEPHOro MoAeNnMpoBaHnAa U aHann3a curHanos, KOTOpble Nony4mnnu WmMpokoe pacnpocTpaHeHne B
COBPEMEHHbIX I/IHC*)OpMaLI,I/IOHHbIX panonoTeneKkoOMMyHUKaumMOHHbIX CUCTEMaX.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OIMOIMN BO
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MporpamMma aucumnimHbl "®opMUpPOBaHME CUrHAMNOB M 1X onTuManbHas obpaboTka”; 03.04.03 "Paanocuanka”.

LaHHaa oncumnnmHa (Mogynb) BkNtodeHa B pasgen "61.B.0M.2 OucumnnmHbl (Mogynu)" OCHOBHOM NPOGIECCMOHASBHOA
obpaszoBarenbHoi nporpammel 03.04.03 "Paguocmamka (MHGopMaLnoHHbIE NPOLECCH! 1 CUCTEMBI)" 1 OTHOCUTCS K
06s3aTeNbHbIM AUCLMNANHAM.

OcsauBaetcsa Ha 1 Kypce B 2 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNMHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 28 4aca(oB), B TOM 4ucne nekuuu - 14 yaca(oB), NpakTMyeckne 3aHsTus - 14 yaca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 44 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPOS ONCLMUMMUHBIL: 3a4eT BO 2 CeMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumMnavHebl / MX TPYyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuelllabopatopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. BeeneHue. OCHOBHble
MONOXEHUS TEOPUN aHANOrOBbIX
1. CUrHanoB v ux npeobpasosBaHue B 2 2 4 0 10
aHanoroBbIX CUCTEMAX.
2.[Tema 2. MogynnpoBaHHble CUrHanbI 2 2 4 0 8
Tema 3. Moaynsaums LMdpoBbIX
s CUrHanos 2 4 2 0 8
Tema 4. Lncpposbie curHansi n
4. undpposas obpaboTka cMrHanos 2 4 2 0 8
Tema 5. lNprMeHeHune
5.|MHOpPMaLIMOHHbBIX TEXHONOTUIA B 2 2 2 0 10
TEeopun CUrHanoB
Toro 14 14 0 44

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBepeHue. OCHOBHbIe MONOXEHUS Teopuun aHanoroBbixX CUrHasoB n nx npe06pa3OBaHMe B aHanoroBbIX
cucrtemax.

CurHan. Onpeﬂ,eneHme. I'IapaMeprl curHana. MatemaTnyeckoe onmcaHne curHana.

Knaccudpmkaums curHanos. CuHyconganbHbIvi CUrHan, MPsMOYrofbHbIA CUrHan, TPEYrofbHbIA CUrHan, raycCoB UMMyNbC.
Meanap. Oenbta-dyHkumns dupaka.

PasnoxeHue nepuoamyeckoro curHana B psag ®ypoe. KBagpatypHas u cnektpanbHas doopma psiaga dypee. Vx ceasb.
MoHsTMe cnekTpa. AMNAUTYOHbIN 1 pa30BbI cnekTpbl curHana. CuHTes curHana n agpdpekT Mmbbea.

KomnnekcHas goopma psina dypbe. MNpeobpasosaHue Pypoe. CrnekTpanbHas NioTHOCTb OCHOBHbIX TUMOB CUITHANOB.
KomnnekcHast yactoTa n npeobpasosaHve Jlannaca.

eoMeTpuryeckas Mogenb curHana. CurHan Kkak BeKTop B MPOCTpPaHCTBe opToroHansHoro 6asuca. KomnnekcHasi
ornbatolas.

MpeobpazosaHue curHano.. JInHeHble 1 HENNHENHbIE CMCTEMbI. KOMMNEKCHBIM YAaCTOTHbIN KOSOMULIMEHT Nepenaqu.
dunbTpaumsa curHanos. Tunbl uabTPoB. [opaaok unbTPoB. JIMHEHbIE (HACTOTHBIE) U HETMHENHbBIE UCKAXEHNS.

Tema 2. MopynupoBaHHble CUrHanbl

MoaynupoBaHHble curHansl. Buabl mogynauum curHanos: AM, UM, ®M. KeagpatypHas mogynauns. CeoilcTea
MOLYNMPOBaHHbIX CUrHANOB.

DopMMpPOBaAHUNE 1 OETEKTMPOBAHNE MOOYINPOBAHHbIX CUTHAMOB.
MoaynmnpoBaHHble uMnynbCHble nocnegosatensHocTu: AVIM, LLAM, BUM (PUM).

CurHanbl ons nepenaqv LMpoBbix (BUHAPHBIX) AaHHBIX ? LMKOPOBbIE CUrHaMbL. Buabl LMgpoBOro KoAMPoBaHUS.
MoTeHumanbHbIN Koa. MaHyecTepckumin kog. MHOronos3munoHHoOe KognpoBaHme.

3AE
CrpaHwuua 4 n3 10. Bl YHH
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Tema 3. Mopynaums umcpoBbIX CUrHaNoOB

Moaynsums uMhpoBbIX CUrHANoB (MaHUNynsaums). PasnuyHble cnocobbl MOoYNALMU (MAHUMYNSALMS) LIMGPPOBbIX
CWTrHANoOB Af1s OOCTUXEHNS ONTUMaNbHbBIX XapakTepUCTUK MoaynnpoBaHHbix curHanos: AM (ASK), QAM, PSK, FSK,
MSK, GMSK. OuddepeHumnansHas brHapHas MaHunynsuus.

MoaynmpoBaHHble CUrHanbl C paclWnpPeHHbIM crnekTpoM. MHoromepHas opToroHanbHas mogynsauus. OFDM.
DdyHkun Papemaxepa 1 NoHATME opToroHanbHoro 6asuca. dyHkumm Yonwa. @opMmpoBaHme curHana B cuctemax ¢
KOOOBbIM pasfieneHnem KaHanos.

Tema 4. Lindbposblie curHansl u uudppoBas o6paboTka curHanos

Lincpposble curHanbl v MHTEpnpeTauuns TepMrHa B LWUPOKOM 1 Y3KOM (CTPOrom) cmbicne. Juckpetnsauus u
kBaHTOBaHue. Teopema KoTtenbHrkoBa. JuckpetHoe npeobpasosarne dypbe. Popmyna ANCKPETHON CBEPTKM.
HepekypCuBHbIA 1 PEKYPCUBHbBIA (OUNBTPbI.

LlncppoBoii cnekTpanbHblii aHanM3 1 ctatucTuieckas 06paboTka BpeMeHHbIX PSA0B.

ANropuTMbl LMGOPOBOro CNEKTPanbHOro OLEHNBAHMSI.

BeiiBneT-npeobpasosaHue. MNoHsiTne BelBneTa. MpumeHeHune BeliBneT-npeobpasoBaHuns 4ns CNEeKTpanbHOro
oueHuBaHWs curHanos. MNpuMeHeHe BEVBNETOB NS LMOPOBOA hrnbTpauun.

Tewma 5. NMpumeHeHne NHPOPMaLIMOHHBIX TEXHONOMUIA B TEOPUU CUTHANOB

MaTemaTnyeckme npuknagHbole naketbl. MogenvpoBaHue B cpefe KomnbioTepHon matematnku MathCAD.

MogenvpoBaHue B cpefie KoMmnbtoTepHoi matematkm MATLAB. ®yHkuum 06paboTky U MOLENNPOBAHUSI CUFHANOB B
npvknanHoM nporpamMmmHom nakete MATLAB.

MoaoenupoBaHue n peanusaums ungposoli 06paboTky curHanos B rpagouyecknx cuctemax Simulink n LabVIEW.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcsa no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota obyyaolmxcs BoIMOMAHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLENbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYIO 1 CMPABOYHYIO NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAVHE.

OpraHnzauus caMocTosTenbHol paboTbl 06yHarowWmxcst pernameHTpyeTcs HOPpMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbBIM NPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus u Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepanbHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KasaHckuii (Mpusonxckuii) doeaepanbHbllii yHUBeEpCmTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) coenepanbHOro yHueepcuTeTa

EnvHoe okHO gocTyna k o6pasoBaTtenbHbiM pecypcaM afnekTPoHHOM bubnunoTekn - http://window.edu.ru
HayyHas anekTpoHHas 6ubnuoTeka KHU 1 XypHanos - http://www.elibrary.ru

TexHunyeckas 6ubnunoteka - http://www.techlibrary.ru

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNOYaeT OUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponsa 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B ¢hoHLe OLeHOYHbBIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam oby4eHus Mo JucUnnivHe (Moaoynio);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue oLeHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 00ydatoWwmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.
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DOoHLO OLEHOYHbIX cpencTs nNo gucunninHe HaxoonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS UCLUMANHBI (MOAYNS)
OcBoeHWe oucLUMnnnHbI (MOoYNs) npeanonaraeT n3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9/IEKTPOHHOM BUMAE - 4epe3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NeYaTHbIX N3aaHnin GubNnoTeYHbIin
ooHA, AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydatowmxcs no ProcC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

BUvKMNeaus - http://ru/wikipedia/org

Hay4yHo-TexHuueckunii nepnognyeckuin xypHan "CospemeHHas anekTpoHuka” - http://soel.ru
TexHuyeckas bubnuoteka - www.techlibrary.ru

aneKkTpoHHas bubnuoteka - http://knigafund.ru

9. MeToguueckme ykasaHusl oisi 06yyaloLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumum

nexkumm B xo[1e NEKUMOHHbIX 3aHSATUIA BECTU KOHCMEKTUPOBaHMe y4ebHOro Matepuana.

Obpalwatb BHUMaHVe Ha KaTeropun, opMynMPOBKN, PackpbiBatowme CoaepXXaHne Tex Unn NHbIX
SIBIEHUIA 1 MPOLIECCOB, HAay4YHbIe BbIBOIbI U MPaKTU4YeCKNe peKoMeHaaUun.

XenatenbHo ocTaBnsATb B paboymx KOHCMEKTax Mossl, Ha KOTOPbIX Aenatb Nocnenyowmne noMeTky
(CBOM KOMMEHTapun, NOSICHSOWME /1N OOMOMHAWME MaTepyas NPOCyLWaHHON NeKunm, a Takxe
nogYepKuBatowme ocobyto BaXHOCTb TEX UMM UHBIX TEOPETUHECKUX MONOXEHWIA.

npakTndeckue | Mo avcumnnuHe 'GopMMpoBaHe CUrHaNOB U UX onTMManbHas obpaboTka' NpakTUdecKne 3aHATUS

3aHsTUA npoxonat Ha 6ase nabopaTtopwuii kadpenpbl paanoduanku. MNMepeyeHs, onvcaHne 1 NOPSA0K
BbIMO/IHEHNS BCEX BO3MOXHbIX MPaKTUYecKux paboT n3noxeHol B y4eBHO-MeToANYECKMX Nocobusx.
Ha nepeoM, BBOAHOM 3aHSTVM [0 CTYAEHTOB AOBOAMTCS COAEPXaHue 1 KaneHaapHbIi nnaH
NpoBefeHnsl NpakTkyMa, ykasbiBaeTcs Ynucno 6annos, KOTopoe MoXeT HabpaTb CTyAeHT npu
BbINOSIHEHNM NabopPaTOPHOro NPakTUKyMa B COOTBETCTBUM C AecTBytowei 6anibHO-peiTUHIOBOM
CVICTEMOIA, NPOBOAMUTCS MHCTPYKTAX MO TeXHUKe 6e30MacHOCTY NpU BbINOHEHUN paboT ¢
0ochopMIIeHMEM B COOTBETCTBYIOWEM XypHane. Ha aToM Xe 3aHaTuM npenofasaTenb BolOaeT 3a4aHus
no nabopatopHbIM paboTam.

camocTosi- | Ha nekumm obbl4HO paccMaTpuBaeTcs He Becb Matepman, a TofbKo ero Yactb. OcTanbHas ero 4acTb
TenbHas BOCMONHSIETCS B NMpoLiecce caMocTosTenbHon paboTbl. B cBs3n ¢ atum pabota ¢ peKoMeH10BaHHOM
paboTa nuTepatypoii obszatenbHa. Ocoboe BHUMaHVE Npu 3TOM HeobxoaMMo obpaTuTb Ha codepXaHue
OCHOBHBIX MOIOXEHWI 1 BbIBOLOB, 00 bSCHEHME SBIEHMUI 1 (PaKTOB, YSICHEHME NPaKTUYECKoro
MPUIOXEHUS paccMaTprBaEMbIX TEOPETUYECKMX BOMPOCOB. B npouecce atoit paboTbl CTyOeHT
LOJIXXEH CTPEMUTLCS MOHSTh 1 3aNOMHUTL OCHOBHbIE MOMNIOXEHNS paccMaTpuBaeMoro Matepuana,
NpUMepbI, MOSICHSIIOWME ero, a Takxe pasobpaTbCsl B UNIOCTPATUBHOM Matepuarne.
3akaH4mBaTb NMOAroTOBKY CiedyeT COCTaB/IeHMEM NnaHa (KOHCMekTa) no nsy4yaemMoMy matepuany
(Borpocy). 970 NO3BONSAET COCTABUTL KOHLEHTPUPOBAHHOE, CXaToe NPeACTaBNEHME MO N3YYaeMbIM
BOMpocam.
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Bup pabor

MeToaouyeckme pekomeHoauum

3a4ver

Mo utoram kaxaoi paboTel NpenoAaBaTesb BbICTABNSET OLEHKY, YHUTHIBAOWY NPenBapUTENbHYIO
MOArOTOBKY, KAYECTBO PELIeHUs 1 ogoopMieHne paboTsi.

OTBeThl LOMXKHbI OTBEYATH BBICOKMM KBaNMUKaLVOHHBIM TPE60BaHUSIM B OTHOWEHWMN HAY4HOCTU
coaepxaHus 1 ogpopMNeHns. Manarasi Bonpochkl TeMbl, CneayeT CTPOro NpuaepXmnBaTbcs nnaHa.
PaboTa He HonXHa NpeLcTaBnsATh Nepeckas oTAe/bHbIX rNae yd4edbHuka nnm y4ebHoro nocobusi.
HeobxonuMo n3noxute cobcTBEHHbIE COOBPaKeHNs Mo CyLWEeCTBY nanaraembix Bonpocos. Obwme
MONOXEHWs! [OMXHbI ObiTb NMOAKPENNEHbI U MOSICHEHbI KOHKPETHBIMU NpuMepamu. anaraembiii
MaTtepuan npv HeobxoAMMOCTY credyeT NPOUNNIOCTPMPOBaTh Tabnuuamm, cxemamu, guarpamMmmamn v
T.0.

B 3akno4eHmn KpaTko LOMXHbI 6biTb COOPMYNMPOBaHbI MONYYEHHbIE PE3yNbTaThl UCCNEeA0BaAHNUS 1

OaHbl BbIBOAbI.

10. I'Iepel-leHb MHPOPMaALMOHHbIX TEXHONMOIMMMK, UCMONb3YyeMbIX NMPU OCYLLLECTBIIEHUN o6paaoBaTeanoro
npouecca no gucuuvnjinHe (MO,IJ,yﬂIO), BK/llo4Yas nepeyeHb nporpaMmMmHoOro obecneyeHus u MHPOPMaLMOHHbIX

CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,

npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TEXHUUYECKO 6a3bl, HE06X0OMMON ONs OCYLLECTBNeHUs 06pa3oBaTeslbHOro

npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs

cnenywuwmne KOMMNOHEHTbI:

[MoMeleHnsa ans caMoCTOSATENbHOWN p3.60TbI OGy‘-I&IOLI.I,I/IXCSI, YKOMNNEeKToBaHHbIE CI'IeLI,I/IaJ'II/I3I/IpOBaHHOIZ mebenbto (CTOJ'IbI "
CTynbﬂ) 1N OCHalleHHble KOMI'IbPOTepHOI7I TEXHUKOWN C BO3MOXHOCTbIO MOOK/IOYEHNS K CETU "MHTepHeT" 1 obecneyeHnem

AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npPoBaHHON Mebenbio

(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C

orpaHn4eHHbIMU BO3MOXXHOCTSMU 300pPOBbSA

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTUE NHpopMaLMKN 0By4aoWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- co3daHune TEKCTOBOW Bepcumn NtoBOro HETEKCTOBOrO KOHTEHTA [/ €ro BO3MOXHOro npe06pa3OBaHm9| B

anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLIJTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb

OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- cO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHAPOPMaUMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayananbHo;

- NpUMeHeHne NPorpamMmmHbIX CpencTs, obecneynBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB U yMeHI/II7I, hopmMmpyeMbix
OUCUMMNIINHON, 3a CYET aNbTePHATUBHbIX CI'IOCO6OB, B TOM 4ucne BnpTyalibHbIX na6opaTop|/||7| N CUMYNAUNOHHDIX

TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn NHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,

NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTO4YHOro

KOHTPONA;

- yBenndeHne npoaonxXmnTenbHOCTh coayn o6yqarou.w|Mcs| MnHBANMOOM N NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA

340p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTaHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NPOAONIXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, nposoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsaMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHuto 03.04.03
"Pagunodomamnka” n marncrtepckoin nporpamme "MiHhopmMaLMoHHbIE NPOLECCHl 1 CUCTEMBI".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.0[.2 ®dopmupoBaHne curHanoB v ux onTuMasabHas
obpabotka

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodpomnb noaroToskun: NHGopMaLmnOHHbIe NPOLLEeCChl U CUCTEMBI
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. MepwuH B. T. dopMupoBaHre 1 reHepupoBaHne CUrHanoB B LMPPOBOA panmocessmn: YuebHoe nocobve / B.T.
MepwwH. - M.: HILU MH®PA-M; MH.: Hos. 3HaHue, 2013. - 614 c.

http://znanium.com/bookread.php?book=405030

2. MoanecHnild, C. A. YcTpoiicTBa npuema 1 06paboTky curHanos [OnekTpoHHbI pecypc] : Yueb. nocobue / C. A.
MonnecHoiin, d. B. 3aHzep. - KpacHospck : Cub. cbepep. yH-1, 2011. - 352 ¢. -
http://znanium.com/bookread.php?book=441113

3. Pongyrun C.B. Uudpposas obpaboTtka curHanos: YuebHoe nocobue / Ponayrux C.B., MapwHos A.B., MonybuHckwia
A.H. - BopoHex:Hay4yHas kHura, 2016. - 144 c. ISBN 978-5-4446-0908-8

OBC 'BHaHnyM' - Pexxum pgoctyna: http://znanium.com/bookread2.php?book=923327

JononHutenbHasa nuteparypa:

1. KpacunbHukos H. H. Lingpposas obpabotka 2D- n 3D-n3obpaxeHuii: y4eb. nocobue. - Cr6.: BXB-MeTtepbypr, 2011. -
608 c.: un. - (YuebHas nuTepatypa Lns By30B).

OBC 'SHaHunyM' - Pexxum goctyna: http://znanium.com/bookread.php?book=355314

2. Map3vkoeckuii B.N. Lindbposasi obpaboTka curHanos: MNpaktudeckoe nocobve YyebHoe nocobue / Maa3nkoBcKuii
B.A. - M.:COJIOH-Mp., 2014. - 766 c. ISBN 978-5-91359-117-3

OBC 'SHaHunyM' - Pexxum goctyna: http://znanium.com/bookread2.php?book=883840
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0[.2 ®dopmupoBaHne curHanoB v ux onTuMasabHas
obpabotka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodomnb noarotoskun: NHGOpMaLnOHHbIE NPOLLECChl U CUCTEMBI
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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