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PaGouast mporpamMMa IHCIHUIUTHHBI «PaluonpoTHBOACHCTBHE) COCTABJICHA B COOTBETCTBUH C
yueGHBIM TIAHOM 10 HarpaieHmio noarotosky 11.04.01 Pamuorexnuxa, MAarucTepCKOi MporpamMmabl
«Pamuorexuukay 1ig 2020 roga npuéma 049HOH GOpMBI 00yICHUS.

CocTaBuTEIH: KaHI. TEXH. HAyK, JOLCHT, 3aB.

kadenpoit «PajroTeXHUKa H 3aI0HMTa HHQOPMAITHL» (ITacnén B.B.)

/
cr. mper. kadeapsl «PaguoTeXHUKa U 3aUTa

uHopMaun» (Herpymkenny [1LA.)

Pa6ouast mporpaMMa paccMOTpeHa | yTBepiaeHa Ha 3acesiaHuy Kadeapsr «PanuoTexnuxa 1
3anmTa HHQOPMaIHm.

[IpoTokon oT «_& 2 » 6C 2040 romaNe /o
3aBeayrommii Kagerpoi 7‘% (ITacnen B.B.)
/'/ (moAmnuMcE) (®.H.0)

Pabouass mporpamMva oxo0peHa y4eGHO-METOIHUYECKOMH xomuccuein JIOHHTY 1o
Hanpasjienuto noarorosku 11.04.01 PagnorexHuka.

[IpoToko OT « L » e / 20 20 roma Ne 7
[Ipencenarens /// (ITacneu B.B.)
~" (NOAIHCH) (®.H.0)
PaGouas mporpamma mpogiesa s 20 roja npuéma Ha 3aceJaHWH Kadenpsl
«PasimoTeXHHUKA U 3aIUTa HHHOPMALIHKY.
[TpoTOKOI OT « » 20 rona Ne
3asenyromuii kKadenpoi
(noamnuce) (®.H.0)
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3aBemyromuii Kadenpoi
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PabGouas mnporpamma mpogiena a1 20 roqa npuéMa Ha 3aceJaHMH Kadenpsl
«PanuoTexHuKa U 3aIUTa HHQOPMAIMNY.
[IpoTokon oT « » 20 roga Ne

3aBenyromnmii kKadenapoi

(nmoAmHMCH) (®.HN.0)
Pabouag mnporpamma mpomaeHa mug 20 roqa mnpuéMa Ha 3acefaHMH Kadenpsl
«PaaMoTexXHHKa U 3aIUTa HHOOPMAIHN.
[IpoTOKOI OT « » 20 roga Ne

3asenyromuii kagenpoi

(MO AMCE) (®.N.0.)



1 OBBEKT, HEJIb 1 3AIAYU OCBOEHUSA AU CIHUITJINHBI

[esbr0 TMCHUIUINHEL SABIISETCS: TEOpPETUYECKas U MPAaKTUYECKast IOATOTOBKA CTYJEHTOB
K pelIeHuIo nMpodecCnoHambHBIX 3a7a4; OCBOEHUE THIIOBBIX METOZOB OOpPHOBI C HEJETAIbHBIM
JIOCTYNIOM K WH(OPMAIMOHHBIM XPAaHHWIUIIAM, PAaTUOIICKTPOHHON 3allUTHl JIMHUN CBS3H,
PazMO3JEKTPOHHOTO MOJABICHUSI PAJAHOIOKAMOHHBIX CTAaHUUN U JIMHUM CBSI3U, MPUHLIUIIOB
3JIEKTPOMATHUTHOM COBMECTHUMOCTH.

B pe3ysnbTare 0CBOGHUS NUCHUIUIMHBI CTYJCHT JOJDKEH:

— 3HATh TEOPETUYECKHME METOJIbl aHaJl3a M CHUHTE3a CPEACTB PaaUO03JEKTPOHHOMN
pa3BeKU; METOAbl TEOPETUYECKOTrO0 U JKCHEPUMEHTAIBHOI'O HCCIEJOBAHUNA CPEICTB
pPamMONPOTUBOACHCTBUS C WCIOJB30BAHWEM HWMHUTAIMOHHBIX IPOTPAMMHBIX MOZETEH,
CHocoObl MX; CBEAECHUS 00 OCHOBHBIX BHUJAAX PAIHOAIEKTPOHHBIX CHCTEM, HCIOJIb3yEeMBIX B
CpeICTBaxX PaJHO’IEKTPOHHOTO HAOIIOACHUS U PAAHOIPOTHBOCHCTBYS;

— yMeTb BBINOJHATh HWHXKEHEPHbIE pacueTbl M NPUHUMATh HpPOPecCHOHANIbHbIE
pelIeHus] MO TMPOCKTUPOBAHUIO CPEACTB PAJAUONPOTUBOACHCTBUS;, MPOBOAUTH PACUETHI H
BBIUMCIIUTENbHBIE HKCIEPUMEHTBl CPEJICTBAMH BUPTYAJIbHBIX JaOOpaTOpUil Ui OLEHKHU
nmokasarenieli  3(QQPEKTUBHOCTH CPEACTB PAJAMONPOTUBOACUCTBHS; padOTaTh C HAYYHO-
TEXHUYECKOW JOKYMEHTaluel, TEeXHUUYECKOW JIMTepaTypod U APYrMMH HH(GOPMaLMOHHBIMU
MCTOYHHUKAMHU JUISI pelIeHUs Mpo(ecCHOHATBHBIX 3a/1a4;

— BJaJeTh HAaBbIKAMU  IPOCKTHPOBAHMS, KOHCTPYUPOBAaHUA U  Pa3pabOTKU
ApPXUTEKTYPbI PAAHOTEXHUIECKUX YCTPOMCTB U CUCTEM; HaBBIKAMU IIPOBEACHUS UCCIIECOBAHNUS
C IPUMEHEHUEM COBPEMEHHBIX CPEJICTB U METO/IOB.

Ilepeuucnennvie pezyromamsi 00yYEHUs AGIAOMCA OCHOBOU 014 Gopmuposanus
C1e0YIOWUX KOMNEMeEeHYUL 8bINYCKHUKA:

— IIK-4. Ciocoben Kk OpraHu3allid M TMPOBENEHHUIO  AKCIEPUMEHTAIBHBIX
UCCIIEJIOBAHUN C IPUMEHEHUEM COBPEMEHHBIX CPEJCTB U METO/IOB;

— IIK-6. Criocoben aHanu3upoBaTh COCTOSHUE HAYIHO-TEXHUYECKON MPOOIEMBI ITyTEM
noa00pa, U3y4eHUs U aHaIu3a JUTepaTypHbIX U NATEHTHBIX HICTOYHUKOB,;

— HK-7. Cnocoben  ompeAensiTh  LI€JHM, OCYHIECTBJSITH  IOCTAHOBKY  3ajad
IPOEKTUPOBAHMUS, OrOTAaBIMBATh TEXHUUECKHE 3a/1aHUs Ha BBIITOJIHEHNE IIPOEKTHBIX padoT.

— IIK-10. CnocoGen pa3pabaTbiBaTh TEXHWYECKHE 3aJaHUS Ha TMPOCKTHPOBAHUE
TEXHOJIOTUYECKUX MTPOLIECCOB.

2 MECTO JUCIHUILIMHBI B OCHOBHOM OBPA3OBATEJBHOM ITIPOTPAMME

JlucuuruiMHa OTHOCUTCS K 4acTu, (opMHpyemMoil ydacTHUKaMH 00pa3oBaTeIbHBIX

otHomeHuid, broka 1 «/[ucuurmuHel (MOIYN)» y4eOHOTO TUTAHA, 21eKMUBHAS OUCYUNIUHA.



basupyeTrcss Ha 3HAHMSIX, YMEHMSIX U HaBBIKOB, KOTOpPbIE CTYIAEHT MPUOOpPENT NMPHU OCBOECHUU

JAUCHUITIINH 63K3J'IaBpI/IaTa (CHCHI/IaJ'II/ITCTa) II0 HAIIpaBJICHHUIO IIOATOTOBKHM B paMKax

ykpynHeHHoH rpynnsl 11.00.00 DnekTpoHnKa, paJuOTEXHUKA U CUCTEMBI CBSI3U.

3H3,HI/I$[, YMCHHUA W HABLIKH, HpI/I06p€TeHHI)Ie IIpu OCBOCHHH JIaHHOI\/II JUCHUIIIINHBI,

peaIM3yIOTCSl CTYICHTOM TpPU TPOXOXKACHUH Y4eOHOM U TPOU3BOJCTBEHHOW TPAKTHK,

rOCYIapCTBEHHOW UTOTOBOM aTTECTALUU.

3 CTPYKTYPA U COAEP KAHUE JUCHUITJINHbI

3.1 PacnpenesieHne y4eOHbIX YaCOB 10 TeMaM JUCHMILIMHBI M BUIAM 3aHATHI

KomnnuectBo yacos

No HamMenoBanue tem
B TOM YHCIIE
TEMBI (conmepxaTebHBIX MOIYJIEH) Bcero
Jekuu | mpakt. | mabop. | CPC
1 | Beeneune. O0mue ceegenus o POb u PPTP 26 4 - 8 14
2 | MeToasl paodJIEKTPOHHOTO TIPOTUBOICHCTBHS | 26 4 - 8 14
3 | PaguomackupoBKka U paiiOHE3aMETHOCTh 27 5 - 8 14
IToMmexo3armmra paguodIeKTPOHHBIX CHCTEM U
4 T pai P 29 4 ; 10 | 15
KOMILIIEKCOB
WunuBuayansHOE 3a1aHIE 0 0
Kypcosas pabota (poexr) 0 0
Htoro o Bugam 3austuii 108 17 0 34 57
KonTpons 36
Hroro: 144

(I)OpMI/IPOBaHI/Ie KOMHeTeHHl/Iﬁ B pe€3yJabTaTe 0CBOCHUSA TEM AUCHHUIIJIMHBI

KomneTreHuu TeMbl AUCHMILINHBI, HalleIEHHBIC Ha (POPMHUPOBAHUE
KOMIICTCHIIHH
[1K-4 Temsr 1, 2, 3,4
I1K-6 Temnr 1,2,3,4
[IK-7 Tewmsl 1,2, 3,4
I1K-10 Temnr 1,2,3,4
3.2 Jlekuuu

Tema 1. Beegenne. O0uue cenenust o POb u PPTP

Conepxkanue TeMbI 1:

Conepxanue paanodekTponHoi 60ps0sl (POB). Tepmunst u onpenenenus. OCHOBHBIC

cocrapisitomine POb. 3amaum, pemaembie cpenctBamu POb. Kputepunm u mnokaszarenu



3¢ HEKTUBHOCTH PabOTHI PATUOIIEKTPOHHBIX CHUCTEM M KOMIUIEKCOB B YCIIOBHUSX BEIACHUS
POb: undopmanmonssle, 3HEPreTUYECKUE, ONEPATUBHO-TAKTUUECKUE U BOEHHO-TEXHUYECKUE
kputepun. OOImas XapakTepuCTHKa paguolneKTpoHHOM passenku (PP): memackupyromme
MPU3HAKU OOBEKTOB W JACHCTBUI; Ha3HAUeHUeE, 3aJauyud U ocodeHHocTu PP; xapakrepucruka
BUA0B PP; pa3Benka paauodneKTpOHHBIX CpeAcTB. Paamo- m paguorexHuueckas pas3BelKa
(PPTP): Gmox cxema cranumum PPTP; m3mepenme uacrorel curnama cpeactBamu PPTP;
nenenraiua  POC  cpencrBamu  PPTP  Cuctembr  Mectoomnpenenenuss B PPTP:
TPUAHTYJISIIIMOHHBIE CUCTEMBI; Pa3HOCTHO-IATbHOMEPHBIC CUCTEMBL. D(PPEKTUBHOCTH CPEICTB
PPTP: paGota B CIOXXHOW CHUTHAJIBHOM OOCTaHOBKE; TOYHOCTH OMNpPEICICHHS IMapaMeTPOB
curHaioB POC KagecTBO BbIENEHUS COOOIIEHUN CpEACTBAMHU PaJAMOPA3BEIKHU: IEpexXBat
aHAJIOTOBBIX COOOINEHHI; TIEpexBaT CHUTHAJIOB C KOJOBO-UMITYJIbCHOM  MOIYJISIITUEH.
Panuonokanuonnas passenka (PJIP): 3agaun u opranuzauust PJIP; npuHUunbl 3aropu3oHTHON
JIOKAIUK; PaIMOJIOKAIIMOHHBIN 1030p U JaJIbHEE PaIMOJIOKAIIMOHHOE OOHAPYKEHHE.

Jluteparypa k Teme 1: [1, 2, 3]

Tema 2. MeToibl paJInO3IEKTPOHHOTO TPOTUBOICHCTBUS
Conepxanne Tembl 2: Knaccudukaius MeTOIOB, CPEICTB, CUCTEM M KOMIUJIEKCOB

PaMOAIEKTPOHHOTO TPOTUBOACHCTBUSA. CTaHIMK aKTUBHBIX ITyMOBBIX oMex (CAII): obmue
ceeneHus o CAIl; sHeprermueckuit noreHunan CAIL.  ['enepaTopHble LIYMOBBIE IOMEXH:
IPSIMOLYMOBBIE; MOAYJSALMOHHbIE. OTBETHBIE IIYMOBBIE NTOMEXHU: 3arpaJUTENbHbIE 110 YIIY;
npuienbHble 1o yriay. CTaHUMK aKTUBHBIX UMUTAILIMOHHBIX [TOMEX.

Jluteparypa k Teme 2: [1, 2, 3]

Tewma 3. PaguoMackupoBKa M paiiOHE3aMETHOCTh

ConepkaHe TEMBI 3:

MackupoBKa U HE3aMETHOCTh PaJUO03JEKTPOHHBIX CPEJCTB: XapaKTEPUCTUKN KayecTBa
MackupoBkH. CrocoObl oOecrieyeHus pagrOHE3aMETHOCTU: ONTUMHU3ALMs U 00padoTKa
CUTHAJOB;  JKpPaHUPOBAHME; CHW)KEHHE  W3IY4eHHUSA 1O  OOKOBBIM  JICTIECTKAM.
Panuone3aMeTHOCTh  IIMPOKOIOJIOCHBIX ~ CUTHaJIOB.  CHUXKEHHE  paJuoSIOKallMOHHOU
3aMETHOCTU: MaJjlooTpaxaromas ¢opma 00BEKTa; NMPOTUBOPAIMOIOKAINOHHBIE MOKPBITHUS;
CHW)KEHME 3aMETHOCTH AHTEHHBIX CHUCTEM; KOMIUIEKCHBIE METOJbl  MAacCKHpOBKHU.
Mackupytomue BO3JEHCTBHS Ha Cpedy paclHpOCTPAaHEHUs] CUTHAJIOB: MOAU(UKALUSA CPEIbl;
IWIONbHBIE TIOMEXHM; MAaCKHUPOBKa IUIa3MEHHBIMH  O0Opa30BaHUSIMH; JIOKHBIE — IICJH.
ObGecrnieuenne uH(popManuoHHON CcKpbITHOCTH POC CBA3M W mepenadyd  JaHHBIX:

UH(POPMAIIOHHAS CKPBITHOCTD.

Jlureparypa k Teme 3: [1, 2, 3]

Tema 4. ITomexo3amnura PAAUOIJICKTPOHHBIX CUCTCM U KOMIIJICKCOB

Conepxkauue TeMbl 4:

ITomexozamura pagronmpruEMHBIX YCTPOP'ICTBI BHUJBI IIOMEX paguOIIpUEMyY U MCTOAbBI

MIOMEXO03alIUThl; CPEACTBA IIOMEXO3alIUThl, CPEACTBA CEJEKUUMU CUTHAIOB, APY mus



MOMEXO03alIUThl  PAJAUONPUEMHUKOB;,  OTPAHUYUTENIM; YCWIHTEIN C  HEJIMHCHHBIMU
aMIUTUTYAHBIMU XapaKTEPUCTUKAMU; TEXHUKA CXKaTUs MUMITYJIbCOB M T.A. PaanosnekTpoHHas
samurta PJIC: BBIOOp 30HAMPYIONIETO paJUOCHTHAIa U Crocoba ero 00pabdoTKH; BBIOOP
aHTeHHOU cucteMbl PJIC; aHanu3 m MHAUKAIAS OMEXOBOM OOCTAHOBKH; 3aIl[UTa OT ITOMEX,
VBOAAIIMX TIO JAJbHOCTU M TIO CKOPOCTH; 3allluTa OT TNOJISPU3AHUOHHBIX TOMEX.
[Tomexo3ammura  pagdocUCTeM  Tiepenadyd  WHGOPMAIUHA:  TTOMEXOYCTOMYMBOCTh U
MTOMEXO03alTUIIIEHHOCTh CUCTEM nepenayn uH(pOpMaIInK; KOJIMPOBaHUE B
MMOMEXO03alUIICHHBIX CUCTeMaX, 0O0paTHasi CBS3b JJIS aJanTallii K MOMEXOBOW OOCTaHOBKE;
CTOMKOCTh K UMUTUPYIOIIUM M JA€3UH(OPMUPYIOIIMM TToMexaM. PanuosnekTpoHHas 3amura
MIPH KCTIOJIB30BAHUU YIPABISIEMBIX PAKET: PATUO3ICKTPOHHAS 3alllUTa CHCTEM HaBEIICHUS
pakeT; 3alMTa OT pPAKET C PAJUOTOIOBKAMHU caMoOHaBeAcHHS. D(OPEKTUBHOCTH CPEICTB
Pano3JIEKTPOHHON OOPHOBI.
Jlureparypa k Teme 4: [1, 2, 3]

3.3 IlpakTHyecKkne 3aHATHS

B yuebnom nnamne ne npedycmompeno.

3.4 JlaGopaTopHbie padoThI

Ne O0beM,
n Tema paboTbl ac. Jluteparypa
HccnenoBanne OCHOBHBIX XapaKTEPUCTHK JABYXIPAHHOTO YTOJIKOBOTO
1 oTpaxkatesns mporpaMmmubiMu cpeactBamu ANSYS HFSS 0 [4]
’ HccnenoBanne OCHOBHBIX XapaKTEPHCTUK TPEXIPAHHOI'O YTOJIKOBOTO 6 [4]
oTpaxkatess mporpammubiMu cpeactBamu ANSYS HFSS
3 HccnenoBanne W MOAETMPOBAHME AaHTEHH Kjacca «OTpaskaTelu- 6 [4]
aHTeHHB» TporpamMMHbIME cpencTBamu ANSYS HFSS
4 Onpenenenue 3(p(eKTUBHON IIIOLWAN PACCESIHUSA I10JyBOJIHOBOTO g [4]
TATIONIS
5 |Hccnenosanue Meton0B pacyera DIIP ummynbCcHOTO 00bema 8 [4]
Hroro: 34
3.5 CamocrosiTesibHas padoTa CTyIeHTa
Ne, m/m | Bun camMmocTosiTennbHOM pabOTHI CTyIeHTa OO0neM, yac.
1 N3yuyeHue neKIHOHHOTO MaTepuaia 37
2 IloaroToBka K 1a00paTOPHBIM 3aHATUSIM 20
Hroro: 57

3.6 UuanBuayaabHOE 3a/1aHie U KYPCOBO# mpoekT (padoTa)
Unousuoyanvrnoe 3adanmue u Kypcogou npoekm (paboma) YyueOHbIM NIAHOM He

npeoycmMompeHtol.




4 ®OPMbI KOHTPOJISAA OCBOEHUA ITNCIHUITJIMHBI

4.1 Kpurepum ¥ WmKaJbl I HMHTErPUPOBAHHON  OLEHKHM  YPOBHA

c¢OpMHUPOBAHHOCTH KOMITETCHIIM A

Cocmasnaiowas komnemenyuu — NOTHOMA 3HAHUL

— HYJIEBOH YpOBEHb: HEBEPHbIE, HE apryMEHTHPOBAHHBIE, C MHOXECTBOM TIpPYyOBIX
omMOOK OTBETHI HA BOMIPOCHI. Y POBEHb 3HAHUI HM)KE MUHUMAJIbHBIX TPeOOBaHUA,

— MUHUMAaJIbHBIA YPOBEHb: JaHbl HE IIOJHBIE, HETOYHBIE M HEAPryMEHTHPOBAaHHBIE
OTBETHl Ha BONpOCHL. JlomylmeHo MHOro rpyObIXx OMmMOOK. YpPOBEHb 3HAHUN HUXKE
MUHUMAaJIbHBIX TPEOOBaHUM;

— IIOPOTOBBIM YPOBEHb: JAaHBI HEJNOCTATOYHO IOJHBIE, TOYHBIE U apIyMEHTHUPOBAHHBIE
OTBETBl Ha BOHpOCHL. II10X0 3HaeT TEpMUHBI, ONpPENEICHUS U IIOHATUA, OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILLEHUSI, MPUHIUIBL. J[OMyIIeHO MHOTO HETPYOBIX OIIMOOK;

— CpPeIHUH YPOBEHb: JaHbl JOCTATOYHO IIOJHBIE, TOYHBIE U APryMEHTUPOBAHHBIC
OTBETHl Ha BOIPOCHL. B I€J0M 3HAaeT TEPMUHBI, ONPEACICHUS W IOHATHSA; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHHUS, TPUHLHUIIBL. JIOMYIIIEHO HECKOIbKO HErpyObIX OLINOOK;

— IPOJBUHYTHI YPOBEHb: JIaHbI IOJIHBIC, TOYHBIE U aPTYMEHTHPOBAHHBIE OTBETHI HA
BOIIPOCHL. 3HAeT TEPMHUHBI, ONPENEICHUS U TOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILEHUS, TPUHLIHMIIBL. JJOMYyIIEHO HECKOIBKO HErpyObIX OMIMOOK;

— BBICOKMI YypOBEHb. JaHbI IIOJHBIC, TOYHBIE U APryMEHTUPOBAHHBIE OTBETHI Ha
BONPOCHl. 3HAeT TEPMHUHBI, OMNpPEJEICHUS U TOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,

COOTHOIICHHUA, ITPUHIUIIBI. Z[OHYIIIGHO HECKOJIbKO HETOUYHOCTEH.

Cocmasnarowas KomnemeHyuu — YMeHus

— HYJIEBOI YpOBEHB: MOJHOE OTCYTCTBUE IOHUMAHUS CYTH METOIMKY PELICHUS 3a/1auH,
JIOTYIIEHO MHOKECTBO TpyOeHIIuX OMIMOOK / 3a/1aHUsI HE BBITIOJIHEHBI BOOOIIIE;

— MUHUMAaJbHBIA YpOBEHb: ciaboe MOHMMaHUE CYTH METOJIMKH pELIeHHUsS 3aJauH,
JonyieHs! rpyosie omunoku. Pemenus ne o0ocHoBanbl. He ymeeT ncnonp30BaTh HOPMaTUBHO-
TEXHUYECKYIO JIMTEPATYPY;

— IIOPOTOBBIM YpPOBEHB: JOCTATOYHOE IMOHMMAHHME CYTM METOAMKU pEUIeHMs 3a/auu,
JonymieHsl omuOku. Pemenus He Bcerga 0OOCHOBaHbBI. YMEET MCMOIb30BaTh HOPMATHUBHO-
TEeXHUUYECKYI0 nuTeparypy. Cnabo opueHTUpyeTcs B ClielMaIbHOM Hay4yHOH JIuTepaType;

— CpeIHUHN YpOBEHb: B LIEJIOM MOHUMAET CYThb METOJAUKHU PELICHUS 3aJauu, TOMYIICHbI
omnOku. Pemenust He Bcerna 000CHOBaHBI. YMEET MCIOIb30BATh HOPMATUBHO-TEXHHUUECKYIO

U CIICUAIbHYIO HAYYHYIO JINTEPATYPY,



— IPOJBUHYTHIA YPOBEHb: B IIEJIOM IIOHMMAaEeT CYTh METOAMKHM DEIICHUS 3aayH,
JonyieHsl HeToyHocTH. CriocobeH 000CHOBATh peleHus. Y MEET UCII0Ib30BaTh HOPMAaTUBHO-
TEXHUYECKYIO U CIEIUAJIbHYI0 HAYYHYIO JUTEPATYPY;

— BBICOKMH ypOBEHB: TIOHUMAET CYTh METOIMKH pelieHus 3aaaun. CrocodeH 060CHOBATh
pelIeHns. YMEEeT MCHOIb30BaTh HOPMATHBHO-TEXHUYECKYI0O W CHEHHMAIBHYIO HAYYHYIO
JUTEPATypy, IEPELOBOI TPON3BOICTBEHHBIH OIIBIT.

Cocmasnsarowan komnemenyuu — 61a0eHue Ha8bIKaAMU

— HYJEBOW ypOBEHb. HE JIEMOHCTPUPYET BJIAJICHUE HABBIKAMU  BBITIOJTHEHHUS
npodeccuoHaIbHbIX 3a1a4. He MOXeT BBITIOTHUTH 33/1aHHS;

— MHUHUMAQJIbHBIA YpPOBEHBb: HE JEMOHCTPHUPYET BIIAJICHUEC HABBIKAMHU BBIITOJIHEHUS
npodeccHoHaIbHBIX 3a7ad. VICHBITBIBAET CYIIECTBEHHBIE TPYAHOCTH TIIPH BBIMOJHEHUN
OTJICTBHBIX 3aJIlaHHM;

— TIOPOTOBBIM YPOBEHB: BIAJCET HABBIKAMHU BBHITIOJHEHUS TTPO()ECCHOHAIBHBIX 337129 Ha
IIOPOTrOBOM YpPOBHE. 3aJaHUsI BBITIOIHSAET MEJICHHO U HEKAYECTBEHHO;

— CpeIHUN ypOBEHBb: BIIAJICET HABBIKAMHU BBITIOJIHEHUS MPOQPECCHOHATBHBIX 3ajad.
3agaHus BBITIONHAET HA CPETHEM YPOBHE IO OBICTPOTE U KAYECTBY;

— NPOABHUHYTBHIM  ypOBEHb:  BJIAJICET  YBEPCHHBIMU  HABBIKAMH  BBIIIOJIHEHHUS
npodecCuoHaIbHBIX 3a7ad. BBICTPO M KaueCTBEHHO BBIMIOJHSCT 3aJaHus, HHOTJA JOMycKas
HE3HAYUTENIbHBIE ITOIPEIIHOCTH;

— BBICOKHUM YPOBEHb: BJIaJICCT YBEPEHHBIMU HaBBIKAMH BBITIOJIHCHUS
npodeccuoHANBHBIX 33/1a4. BBICTPO M KaueCTBEHHO BBHITIONHSET 3a/IaHUs, P HEOOXOTUMOCTH
JEMOHCTPUPYS TBOPUECKHI TTOAXO/I.

Obobwennas oyenka cqpopmuposanHocmu KoMnemeHyul

— HYJEBOH YpOBEHBb: Ha HYJIEBOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINE; OTHA
WIH JBE U3 TPEX, OCTAJIbHBIE — HAa 00JIe€ BHICOKOM YPOBHE;

— MHUHHUMAJbHBIH ypOBEHb: HAa MHHUMAJIbHOM YypOBHE C(HOPMHpPOBAHBI:  BCE
COCTaBJISIIOIINE; OJTHA UJTH JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIee BBICOKOM YPOBHE;

— TIOpPOTOBBIM YPOBEHb: HAa MOPOrOBOM YPOBHE C(HOPMHPOBAHBI: BCE COCTABIISAIOIINE;
OJIHa UJIH JIBE U3 TPEX, OCTaJIbHBIE — HA 00JIee BBICOKOM YPOBHE;

— CpeaHUil ypOBEHb: Ha CPEJHEM YpOBHE COPMHUPOBAHBI: BCE COCTABJISIOLINE; OHA
WIN JBE U3 TPEX, OCTaJIbHbIE — HAa 00JIee BHICOKOM YPOBHE;

— NPOABUHYTHI  YpPOBEHb: Ha MPOJBUHYTOM ypOoBHE C(hOpPMHUpOBaHBI: BCE
COCTaBJISAIOIINE; OIHA UJIH JIBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;

— BBICOKMI YpOBEHb: Ha BBICOKOM YpOBHE CGHOPMHUPOBAHBI BCE COCTABJISIONINE

KOMIIETEHIIN .



4.2 Boripochl K 3K3aMeHY U IpUMeP IK3aMEHALMOHHOT 0 Ouiera

Bomnpocsl k 3k3aMeny:

1.

o bk wn

PannosniekTpoHHast U paMOTEXHUYECKAs Pa3BeIKa.
biiok-cxema cTaHiuu pagno- U paguoOTEXHUUECKOU Pa3BEIKU.
N3mepenue yacTotsl curnana cpeacrsamu PPTP.

Cucrtembl MecTo omnpenesieausi B PPTP.

Knaccudukamuss METOI0B, CPEACTB, CUCTEM M KOMIUIEKCOB PaJHOAICKTPOHHOTO

npotuBoaeicteus (POII).

6.

Craniuun  akTuBHBIX ImyMOBBIX momex (CAIIl), oOmme cBeneHuss W UX

SHEPreTUYECKUI MOTEHIIHAI.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

[TpsiMoIIyMOBBIE TOMEXHU U CIIOCOOBI UX CO3TaHMS.

MonynsrOHHbBIE TOMEXH.

OTtBeTHBIC HenpepbIBHBIE 1TyMOoBbIe Tomexu (OHLLIT).

OTBeTHBIEC HETPEPHIBHBIE IITYMOBLIE TOMEXHU U METOJIbI UX CO3JaHUSI.
OTBeTHBIEC ITYMOBBIE TOMEXH MPULIETBHBIE 110 YTy U CIIOCOOBI MX CO3/JaHUsl.
OTBeTHBIE UMUTAIIMOHHBIE TTIOMEXHU.

I'enepaTops! T0KHBIX LEIEH.

[Tomexu kaHamy JaIbHOCTH U CKOPOCTH.

CoBMeUIeHHbIE TOMEXU YTIIOMEPHBIM KaHajaM C JUHEHHBIM CKaHUPOBAHUEM.
CoBMelleHHbIE IOMEXHU YTIIOMEPHBIM KaHAllaM C KOHUYECKUM CKaHUPOBAHUEM.

COBMCH_IeHHBIe IMOMCXHU MOHOUMITYJIbCHBIM YITIOMCPHBIM KaHaJIaM.

IIpumep 3x3aMeHANMOHHOTO OMJIeTa:

TOYBIIO «TOHEINKHH HAITHOHAJIBHBIN TEXHHUECKHIT VHUBEPCUTET»

YpoBeHb BEICIIETO NTPO(PEeCCHOHATIBHOTO 00pa3OBaAHHST: Marucrpatypa

HampaeneHHe IOATOTORKH (CIIEHATBHOCTE): 11.04.01 Pamorexnmka

[Ipodwis (cnenmHANH3AIAS ): Pamuorexnuka

CemecTp:

2-i ceMecTp

YueOHast TUCIIHIUIHHA: «PammonmpoTnBoelicTBHE»

BUJIET Ne 11

OTBeTHEIC IMYMOBBIC ITOMCXH NIPpHIECJIBHBIC 110 YVIIY H CIOCOORI HX CO3JJaHHsI.

2. Cranmum akTHBHBIX ITyMOBRIX momex (CAIl), obmue cBeleHHS W HUX DSHEpPreTHUSCKHN

IIOTCHITHAII.

3. COBMGH_IeHHLIe MMOMEXH YIJIOMCPHBIM KaHaJlaM ¢ KOHHYCCKHM CKaHHPOBAHHCM.

YTRepikaeHo Ha 3aceannuH Kadeapsl «ParHoTexnrka H 3amuThl HHGOpMaIiamy». [lpoTokon Ne_ ot

3an. kadepoii (Ilacnén B.B.)
(TI0ATIHCE) (®.H.0.)
DK3aMeHaTOp (Ilacnén B.B.)

(moATmHCE) (®.H.0.)
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KpuTtepun oneHuBaHus 3K3aMeHAIIMOHHO PadoThI

DK3aMeH MPOBOJUTCS MUCbMEHHO Mo OuiieTaM. buser cogepkut 3 Bompoca, KakIbli 13
KOTOPBIX TpeOyeT pa3BépHyToro oreera. [Ipr HEOOXOAUMMOCTH CTYACHT JTOJKEH CONPOBOAMTH
CBOI OTBET MOSICHSIOUIEH cXeMoil (pucyHkoM). Bonmpochkl 0XBaThIBalOT TEOPETUUECKYIO YaCTh
Kypca, a Takke TpeOyroT AEMOHCTpPAllMU MPAKTUUYECKUX YMEHHUH, MOJyYEHHBIX CTYJCHTOM B
XOJI€ BBIIOJTHEHHUS JIA0OPATOPHBIX PaboT.

[TpaBunbHBIA TOJMHBIA OTBET Ha Bompoc oueHuBaetrcss B 20 OGammoB. Ecim orBeT He
MOJIHBIA, TO OH oOleHuBaeTcs 10 15 OamnoB. Ilpu OTCYTCTBMM NpaBUIBHOTO OTBETa Ha
MOCTABJICHHBIN BOMPOC 00yUYaroMIMiics moaydaeT Hoib 6aoB. [lomyueHHble Oaibl 32 OTBETHI
Ha BONPOCH OMJIeTa CYMMHUPYIOTCA M C YY4ETOM PE3yNIbTaTOB TEKYIIETO KOHTPOJIS pabOThI
CTyJEHTa BBIBOAUTCA WUTOroBas ouneHka mno 100-OayuibHOM mIKajne, KOTopas U OINpeieliseT

OLICHKY T10 rocyaapcTBeHHoi mikane u mkane ECTS.
4.3 Kputepuu oueHUBaHUS

OneHuBaHue YPOBHS OCBOEHHUS CTYAGHTOM Y4eOHOro MaTepuana JIUCLMILIMHbI
MIPOM3BOJIUTCSA B XOJ€ TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOYHOM aTrTecTalliu (CeMEecTpOBOTrO
KOHTPOJIA).

Texkymuii KOHTPOJIb 3HaHUN CTy/AEHTAa OYHOM (POpPMBI 00YUYEHUSI OCYUIECTBIISIETCS 11O

pe3ysbTaTaM BHITIOJIHEHUS JaO0PaTOPHBIX padoT.

Pacnpenesnenue 0a/510B TeKyIIero KOHTPOJIS

KommuecTBo
dopma KOHTPOJIS [Ipumeuanue
OasoB
8 3amaHue BBIIOJIHEHO TMPABWJIBHO, TMPOCKTHBIE PEIICHUS
OTtuéT mo 000CHOBaHbI, MPUBEJICH aHATU3 MOJYYEHHOTO Pe3ylbTaTa
nabopatopHoit 3amaHue BBIIOJHEHO B 1EJIOM TPAaBUIBHO, TPOCKTHBIC
pabote 6 pemieHusi He Bcerga OOOCHOBAHBI, BO3HHUKIM TPYIHOCTH B
OO0BSICHEHUH TTOTYYCHHBIX PE3yJIbTaTOB
Hroro mo .
O1eHUBAIOTCS OTYETHI O BBITIOIHEHUH JTAOOPATOPHBIX padoOT U
J1a00paTOpPHBIM 40
OTBETHI MPHU UX 3aIIUTE.
pabdoram
HUTOI'O: 40 MakcumanabHO BO3MOXKHOE

Brimonnenue 1abopaTOpHBIX paboOT C 3alIMTON OTYETA, MPETyCMOTPEHHBIX paboueit
MPOrpaMMON  JWCIMIUIMHEI, SBJISCTCS HEOOXOIWMBIM YCIOBHEM JIOMyCKa CTYACHTA K
HK3aMEHY.

IIpome:kyTouHasi aTTrecTamusi 1O pPe3ylIbTaTaM OCBOCHHUS JHUCIHMIUIMHBI B CEMECTpPE
POBOJIUTCS B (hopMe ceMecTpoBOTo dk3ameHa. Popma NMpoBEACHUS IK3aMeHa — MMCbMEHHas!.

DK3aMEeHAlMOHHBIN OUJIET BKIIIOYAET B ce0s 3 TEOPETHUECKHUX BOIIPOCA.
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Pacnpenesienue 6aJ1710B 10 ceMEeCTPOBOMY IK3aMeHY

MaxkcumanbHO
®opMa KOHTPOJIA
BO3MOYKHOE KOJIMUECTBO 0aJIJIOB

0 Bormpoc 1 20

TBET Ha BOIPOCHI Bompoc 2 20
3K3aMEHAIIMOHHOT0 OMIeTa

Bompoc 3 20

HUTOI'O: 60

MaxkcumanbHOe KOTMYEeCTBO OaioB 3a OTBET HAa BOIMPOC HK3aMEHAMOHHOTO Owmiera
3aCYMTBHIBAECTCA CTYIAEHTY B Clydae, €CIM OTBET IIOATBEPXKAAECT BIIAJICHUE CTYJIECHTOM
3HaHUSMH B TOJHOM OOBeMe Yy4eOHOH mporpamMmbl, MaTepHal H3JIOKEH B JIOTHMYECKOM
MOCIIEJIOBATENIbHOCTH €  BBIJICJICHUEM TJIABHOTO, COJIEPKUT TOYHbIE (POPMYITUPOBKH,
COITPOBOKJACTCS MILTIOCTPUPYIOIMMHU CXeMaMH U PUCYHKaMU (IIpH HEOOXOJUMOCTH).

HNroroasi omeHka omnpenensieTcss MyTeM CYMMHUPOBAHHUSI KOJIMYECTBAa OauioB IO
pe3yiabTaTaM TEKYIIEro KOHTPOJS M KOJM4YecTBa OaioB IO pe3ysbTaTaM CEMECTPOBOTO

sKk3amMeHa. MaKCHMAJIbHO BO3MOKHOE KoJmuecTBo 0ayioB — 100.

CooTBeTCcTBHE CyMMBI 0aJJIOB OLIEHKaM O TOCyIapcTBEHHOM mikane u mkane ECTS

CymmMma GasmioB OreHka OreHka
o 100-6anpHO# miKaie o mkane ECTS 10 TOCY/IapCTBEHHOM IITKaJIe
90-100 A OtanyHo
80-89 B Xopouo
75-79 C
70-74 D
60-69 £ Y 10BIIETBOPUTENBHO
3559 F>*< HeynosnerBoputenbHO
0-34 F

* — ¢ 00s3aTEIbHBIM MOBTOPHBIM U3YUCHUEM NUCHHUILIINHBI.

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas IuTEpaTypa
1. Kucenes, A. B. PaanonoMexu u momMexoycTOMYHMBBIN TpHEM : ydeOHOe rocooue /

A. B. Kucenes, 1. C. CaBunbix. — HoBocubupck : HoBocuOupckuii rocyaapCTBEHHBIN
TexHudeckuit yausepcutet, 2019. — 88 c. — ISBN 978-5-7782-3846-6. — TekcT : 37€KTPOHHBIN
/I DnexktpoHHo-OMOmmoTeunas cucrema [PR BOOKS : [caiir]. - URL:
http://www.iprbookshop.ru/99213.html (mata o6pamenus: 10.02.2020). — Pexxum poctyna:
IS aBTOPU3UP. TIOJTB30BaTENEH

2. Cemennxuna, JI. B. Teopernueckne OCHOBBI pPaTUOdIECKTPOHHON OOPHOEI.
PanuosnexkTpoHHasi pa3BeAKa W pajHOdJIEKTPOHHOE MPOTUBOJAECHCTBUE : yueOHOe mocobdue /
. B. Cemenuxuna, 0. B. FOxanos, T. }O. IIpuBanoBa. — PocroB-Ha-/lony : M3narenbcTtBO


http://www.iprbookshop.ru/99213.html

12

HOxHoro ¢enepansunoro ynusepcurera, 2015. — 252 ¢. — ISBN 978-5-9275-1815-9. — Tekcr :
AJEKTPOHHBIM // DnexTpoHHO-OuOamoTeunas cucrema IPR BOOKS : [caiftr]. — URL:
http://www.iprbookshop.ru/68576.html (mata oo6pamenus: 10.02.2020). — Pexxum poctyna:

JUISL aBTOPU3HUP. MOJIb30BaTENECH

II. lonosinuTe ILHAS JIUTEpATypa

3. Cemenuxuna, J[. B. Teopernueckne OCHOBBI PaJAMOIICKTPOHHOU  OOPHOBL.
PamuomackupoBka : yuebnoe mocobue / JI. B. Cemenuxmna, 0. B. HIOxaHos,
T. IO. IIpuBanoBa. — PoctoB-nHa-Jlony, Taraupor : MzmatenbctBo HOkHOTO (emepanbHOTO
yauBepcutera, 2017. — 130 c. — ISBN 978-5-9275-2546-1. — TekcT : 37€KTpOHHBIN //
DNeKTPOHHO-OMOMIMOoTEeYHAS cucremMa I[PR BOOKS : [caiiT]. - URL:
http://www.iprbookshop.ru/87504.html (mata o6pamenns: 10.02.2020). — Pexxum moctymna:
IUIsL aBTOPU3UP. MOJIb30BaTENEH

4. Ilaawpko, C. Il. PagmoTeXHUYECKHE CHCTEMBI CHEHUANILHOTO HasHadeHHs. CHCTEMBI
cBs3u : yueOonuk / C. I1. ITanbko, E. H. I'apun, B. B. Cyxotun. — Kpacnosipck : Cubupckuit
dbenepanbubiii  yauBepcutetr, 2019. — 340 c. — ISBN 978-5-7638-4014-8. — Tekcr :
ANEKTPOHHBIM // DnexTpoHHO-OuOimotreunas cucrema I[PR BOOKS : [caiitr]. — URL:
http://www.iprbookshop.ru/100098.html (mata ob6pamenus: 10.02.2020). — Pexxum goctyma:

JUIsL aBTOPU3HUP. MOJIb30BaTENCH

6 YYHEBHO-METOJUYECKOE OBECIIEYHEHUE JUCIHUITJINHBI

5. Mertonuyeckue ykazaHUs K BBIMOJTHEHHIO JTA0OPATOPHBIX pabOT M BHEAYIUTOPHOU
CaMOCTOSITENIbHONM paboThl MO aucuuiimHe «PaanonmpotuBoaeiicTBue» : (AJi1 CTYAEHTOB
HarpaBiennit  moarotoBku  10.04.01  Uudopmammonnas  O6e3omacHocth,  11.04.01
Panuorexnuka) / TOYBIIO «IOHHTY», Kad. paguorexHuku u 3amuThl MHpOpMaLMH ;
coct.: B. B. Ilacnén, II. A. IlerpymikeBuu, M. H. ®yntukos. — loneux : JOHHTY, 2017. -
Texkct : onekTpoHHBIM // DOnexTpoHHblM KaTtanor HaydHo-TexHHuYecko OuOIMOTEKH
JIOHELIKOr0 HAIMOHAJIILHOTO TEXHUYECKOTO YHUBEPCHUTETA (JAOCTYN 4Yepe3 JTUYHBbIA KaOWHET
CTYJICHTA).

JIEKTPOHHO-MH(OPMALIMOHHBIE PeCYPChI

OBC JOHHTY - http://donntu.org/library.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE AN CHUIIJINHBI

7.1 JlekunoHHbIE U JIA0OPATOPHBbIE 3aHATHS

Yuebnas ayoumopus 1.523 yueOHbIN KOpITyC 7 AJi1 IPOBEACHUS JIEKIIMOHHBIX 3aHATUM,
TPYIIOBBIX U UHAUBHIYaJbHBIX KOHCYJIBTAIIUH, IPOMEKYTOUYHOM arTecTauu. Mebeis: J0cKa
ayauTopHas, napthel, cToibl. O6opynoanue: [IK — Intel Celeron 1,7 GHz, Asus P4S8X-X, 512


http://www.iprbookshop.ru/68576.html
http://www.iprbookshop.ru/87504.html
http://www.iprbookshop.ru/100098.html
http://donntu.org/library
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Mb DDR, 40 Gb IDE, SIS S3 Savage 4, Windows XP SP3, monutop Samtron 78DFS,
MYJIbTUMEIUHHBINA TTPOeKTOp, kpaH. CrnernuanuzupoBanHoe [10: Libreoffice 5.3.4 (munensus
GNU GPL).

Yuebnas ayoumopus 7.504 yaeOHbINH KOpIyC 7, I IPOBEICHUS JTCKIIMOHHBIX 3aHIATHH,
TPYIIOBBIX U WHIUBUYaTbHBIX KOHCYJIBTAIMM, POMEKYTOUHOM aTTecTanun. Mebenb: 1ocka
ayauTopHas, naptel, cTojbl. O6opynosanue: [1K — Intel Celeron 1,7 GHz, Asus P4S8X-X, 512
Mb DDR, 40 Gb IDE, SIS S3 Savage 4, Windows XP SP3, monutop Samtron 78DFS,
MYyJIbTUMEIUHHBIA TPOEKTOp, dKkpaH. CrneunanmsupoBanHoe [10: Libreoffice 5.3.4 (auuen3us
GNU GPL).

Cneyuanuzuposannas 1abopamopusi UCCIe008AHUS CUSHANIO8 U  NPOYecco8 8
paouomexnuke 7.519 yueOHBIH KoOpmyc / 17 TPOBEACHHS JIaOOPAaTOPHBIX 3aHITHH,
TPYNNOBBIX M WHAMBUAYATIbHBIX KOHCYJIBTAIIMH, TEKYIIETO KOHTPOJS W IMPOMEKYTOYHOU
arrectani. MeOenb: [OCKa ayIWTOpHAs, CTOJNBI ayJUTOPHBIE, CTYJIbs YUYEHHYECKHE.
O6opynoBanue: Illaccu mst ycranoBku moxayneit NI PXI-1044, npombllIieHHBIA KOHTPOILIEP
NI PXI-8108 (Intel Core 2 Duo, Compact PCI, Ethernet, USB-nopt, MHTErpupOBaHHBII
HDD), moaynsnbiii nudpooii ocummiorpad NI PXI-5142, normxkaromuii mpeodpa3oBaTeib
NI PXI-5600 (9,7 k' + 2,7 I'Tm); mormutop Philips 170C6FS/00; 2 y4eOHO-0TIAI0UHBIX
crenaa Spartan-3AN FPGA Starter Kit. Cnennanmusuposannoe [10: MATLAB u Simulink
2015a (Student Version), LabView 8.2 (base license), Libreoffice 5.3.4 (mum. GNU GPL),
ANSYS 19.1 (Student version), Xilinx Integrated Synthesis Environment (WebPACK license).

Komnviomepnwiti knacc 7.513 ydeOHbI Kopmyc 7/ 1uisi TPOBENEHUS J1aOOpATOPHBIX
3aHATHH, TPYNIOBBIX W HWHAWBUAYAIBHBIX KOHCYJIbTAIlMH, TEKYIIETO KOHTPOIS |
npomexyTouHoii arrectanuu. O6opymosanue — 10 IIK: Intel Celeron 2,66 GHz, Asus P4P800
SE, Socket 478, AGP-8x, 1024 Mb DDR, 80 Gb IDE, Radeon GV-R925128D AGP-8x, 128
Mb, Windows XP SP3, mouutop Samsung SM 755 DFX. Me0Oenb: mocka ayauTopHasi,
napThl, CTOJBI, CTYJbs yuyeHnueckue. Crnenuanusupoannoe [10: MATLAB u Simulink 2015a
(Student Version), LabView 8.2 (license), Libreoffice 5.3.4 (nuuensust GNU GPL).

7.2 CamocTosiTeIbHAsI padoTa

Iomewenusa ona camocmosamenvhol pabomsl ¢ BO3SMOKHOCTHIO MOAKIIOYCHHSI K CETH
«HTEepHEeT» M obecneueHreM JOCTyIa B JIEKTPOHHYIO MH(OPMAIMOHHO-00Pa30BaTeIbHYIO
Cpely OpraHu3aluM: YUTalbHBIE 3alibl, yuyeOHble koprmyca 2, 3 (KommbroTepHass TeXHUKa C
BO3MOKHOCTBIO TIOJKITFOYCHHS K ceTh «MHTepHeT» u obecredeHneM J0CTyIa B JIEKTPOHHYIO
uHpopmalroHHo-00pa3oBarenbHyto cpeay (QMOC JOHHTY) u anexTpoHHO-0M0IMOTEYHYIO
cuctemy (OBC IPRbooks), a Takxke BO3MOXHOCTbIO WHIMBUIYaJbHOTO HEOTPAHUYEHHOIO
noctyna obyuatonuxcst B ObC u DUOC nocpeacteom Wi-Fi ¢ mepcoHaIbHBIX MOOMIBHBIX
yerporicts. OC — Microsoft Windows 7, OpenOffice 2.0.3 — o6mectBenHas nunensus MPL
2.0/ Grub loader for ALT Linux — munensns GNU LGPL v3/ Mozilla Firefox — mu. MPL2.0,
Moodle (Modular Object-Oriented Dynamic Learning Environment) — mur. GNU GPL.
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