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1. MECTO JUCLIHMITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMEBI

1.1. TpeOGoBaHus K NMpeIBaPUTEIBHON MMOATOTOBKE OOYYAIOUIMXCS, MPEIIICCTBYOIINE
¥ COIYTCTBYIOIIHME JUCUUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS M3yUYEHUE JTAaHHOM:

0a3oBasi MOATOTOBKAa IO MareMaTHKe, (QyHIaMEHTaIbHOW HH(pOpMATHKE U
UH(OPMALIMOHHBIM TEXHOJIOTHAM B 00BEME MTporpaMMbl OakanaBpuara,

1.2. JIucuuiuiMHbl, TPAKTHKH, JUISI KOTOPBIX OCBOCHHE JAHHOW JTUCIUIUTHHBI
HE00XO0IMMO KaK MPE/IIIECTBYIOLIEE:

AHanmu3 HMHQOPMAIIMOHHBIX TEXHOJIOTHH, AHaimM3 W 00paboTka W300paKeHUH,
MareMaTHuecKue OCHOBBI 3aIIUTHI HHPOpMaUK U HHYOpMAIIMOHHON Oe30macHOCTH, YueOHas
NpaKTHUKa: Hay9HO-UCcleoBaTenbekas padora (HUP) (monydeHne nepBUYHBIX HABBIKOB HAYYHO-
HCCIIEIOBATEILCKON paboThl), paccpeioToueHHast, YueOHas MpakTUKa: meJaroruueckas, Yueonas
NPaKTUKA: TEXHOJIOTHYecKas (TPOCKTHO-TEXHOJNOTHYecKas ), [IpOM3BOJCTBCHHAs MPAKTHKA:
TEXHOJIOTHYECKasi (IMPOEKTHO-TEXHOJOrn4yeckas), YueOHas TpakTHKa: AKCIUTyaTallMOHHAs,
[lpou3BojaCTBEHHAsT ~ NpaKTUKA:  AKCIUTyaTtanuoHHas,  [IpOouM3BOJACTBEHHAas  MPAaKTHKa:
npeaauruioMuas, [loaroropka kK mpoueaype 3aliyThl U 3aIIMTa BBITYCKHON KBAJIM(UKAITHOHHON
paboTHI.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepHucTuKa

HauMeHnoBanwue mokasaress 3Ha4yeHHE OKA3aTesl
HazBanue oOpa3oBaTesIbHOM MPOTPaMMBbI 02.04.02 dynpamenTanbHas MHPOpMATHKA U
WH(OPMAIIMOHHBIC TEXHOJIOTUN
(Marwucrepckast mporpamma:
dynnameHTanpHas HHPOpMaATHKA U
UH(GOPMAIIMOHHBIE TEXHOJIOTHH)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/1.2. CoBpeMeHHBIE METO/IbI
y4eOHBIM [JIAHOM ¢ poBoi 00paboTKK HHPOPMALIUU
Yactp 00pa3zoBaTesIbHOM MpOrpaMmbl BapuaTuBHas yacTh: BbIOOp By3a
KosmnuecTBo 3a4eTHBIX eIMHHMIL / BCETO YacoB 5/ 180

2.2.  Pacnpenenenue 4acoB 10 mepuoaaM o0ydeHHUs

O0111ee KOJIMYECTBO YaCOB
o
& CaMOCTOSI-
dopma g8 5 - o
> | 2 JeKIU- | abopa- | MpakTU- | TENbHOU opma
00y4eHus 23 BCETO

3 OHHBIX | TOPHBIX | UYECKUX paboThI KOHTPOJIS

+KOHTPOJIb
Ounas 1 1 17 — 34 129 180 3K3aMeH

3. LEJU JUCIUATUIMHBI

O3HaKOMJICHHE CTYJIEHTOB C OCHOBHBIMH METOJAMH M TEXHUYECKAMH MpHEMaMH
nuppoBoit  ¢GuIbTpanuu, 0O0pabOTKM U TpeoOpa3zoBaHUl MHQPOPMAIMOHHBIX JaHHBIX B
COBPEMEHHBIX HH(OPMALIMOHHBIX CHUCTEMaX pPETUCTpalMM, HAKOIJICHHUs, OO0paboTKH U
NpEJCTaBICHUs JITaHHBIX, U3YYEHUE METOJOB pealn3aluu B MH()OPMAIIMOHHBIX CHCTEMaxX U Ha
COBPEMEHHBIX  MEPCOHANBHBIX  HUQPPOBBIX  YCTPOHCTBaX  A3(PQPEKTHBHBIX  AITOPUTMOB
npeoOpa3oBaHusl W aHaTU3a WHGOPMALMOHHBIX JaHHBIX, 0a30BBIMH 3HAHUSIMHU B O0JIACTH
COBPEMEHHBIX METOJIOB O0paOOTKM M aHAIHM3a IKCIIEPUMEHTAIBHBIX JAHHBIX C MCIOJIb30BaHUEM
IPOTPaMMHOTO U aIlapaTHOro 00ecreueH s, XapaKTepU3yIoLIerocs LU POBBIM MTPEACTABICHUEM



Y YHCIIEHHBIMU METOJIaMH 00pabOTKH JaHHBIX.

O1Ha U3 OCHOBHBIX LIEJICH COCTOUT B 00ECIIEYCHUH CTYICHTOB MTPAKTHYECKIMHU HAaBBIKAMH
B pelIeHuu 3a1a4 cOopa, XpaHeHus: 1 00paboTku nHGOpMaIUK B TU(HPOBOM BHJIE, YTO MO3BOIHT
BBIITYCKHUKY YCIICIIHO pemaTh NIMPOKUI KJIacc 3a/1a4 KaK B paMKaxX BBIOPaHHOTO HAIlpaBJICHUS,
TaK U B CMEXHBIX 00JIaCTAX, UCTOIB3Yys OOIIME MPUHIUIIBI ONEPUPOBAHUS TAaHHBIMH B paMKax
UH(GOPMAIMOHHONW HH(PACTPYKTYpbl 00IIecTBa, 00JanaTh YHHBEPCATBHBIMH W HPEAMETHO
CHEIUATU3UPOBAHHBIMUA KOMITETCHIIUSMH, CIOCOOCTBYIOIIUMH €r0 COIMAIbHOW MOOMIIBHOCTH,
BOCTPEOOBAHHOCTH Ha PHIHKE TPY/a U yCIEIIHON MPO(eCcCHOHAIBHOM Kapbepe.

4. KOMITETEHIIMN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X MH/IMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHNM A

4.1. KomnereHuuu

VK-6. CnocoGeH onpeaensaTh U peajin30BbIBATh IPUOPUTETHI COOCTBEHHOM AEATEIbHOCTH
M CTIOCOOBI €€ COBEPIICHCTBOBAHMS Ha OCHOBE CAMOOIICHKH.

4.2. Huaukatopbl KOMIIETCHIIMHA

VK-6.1. Onpeznensier W pealn30BHIBACT MPUOPUTETH COOCTBEHHOH NEATEIBHOCTH W
croco0bl €€ COBEpLICHCTBOBAHMS Ha OCHOBE CaMOOLIEHKHM JJIs  pEeUIeHus  3ajad
PO EeCCHOHAIBHON JESATEIBHOCTH.

4.3. PesynbTarhl 00yueHUs

VK-6.1.1. 3Haer cnocoObl ompeneneHus M pealn3alid HPUOPUTETOB COOCTBEHHOMN
JeSITebHOCTH U CIIOCOOBI €€ COBEPIICHCTBOBAHUS Ha OCHOBE CAMOOLICHKH JUIs PEeLeHMs 3a]ad
PO eCCHOHAIBHON JESTEIHHOCTH.

VK-6.1.2. YMmeeT onpenensiTh U pealn30BbIBaTh IPUOPUTETHI COOCTBEHHOM AEATEIbHOCTH
U CIOCOOBI €€ COBEpIICHCTBOBAHMS Ha OCHOBE CaMOOLEHKM JJsi pelleHus 3ajad
npodecCHOHATBHOMN 1eATENbHOCTH.

VK-6.1.3. ApryMeHTHpOBaHHO BBIOMPAET METOJBI OINpPENEICHUS | peaTH3aluu
IPUOPUTETOB COOCTBEHHOM JEATENBHOCTH M CIIOCOOBI €€ COBEPLICHCTBOBAaHMS Ha OCHOBE
CaMOOILIEHKH JIJIsl pelIeHus 3a7a4 NpodecCHOHaIbHON AEATEeIbHOCTH, TI0BOJIUT PEIICHHE 3a7aun
JI0 TIPUEMJIEMOTo (YMCIIOBOTO MM CHMBOJIBHOTO) pe3yJibTaTa, OLICHHBAaeT U aHATU3UpyeT
MOJIy4YE€HHBIM pe3ynbTar, CTPOUT MaTeMaTUYECKUEe MOJENM s pelieHus npodhecCuOoHATbHBIX
3ajad.

5. I[TPOT'PAMMA JJUCLTATTJIMHBI

HazBauue teMbl

Kpatkoe cogepxanue TeMbl (BOIPOCH TEMbI)

Beenenue. Kpartkoe coneprkanue u 3a1aun Kypca. O0111e IpuHIUIIBI T0JTyYeHHs]
[Ipo6nemaruka, nHpopmanuu B uccienoBanusx. [Ipeumymniectsa nuppoBbIX METOI0B
OIIpeCIEHUSL. 00paboTku curHayoB. [IpuMepbl MPaKTHUECKOTO MPUMEHEHHMSL.

[Tonsitue uudposoit
00pabOTKH CUTHAJIOB

[lonste mudposbix curHanoB. IlpuMenenue 1UGPOBBHIX METOA0B
00pabOTKM CHUTHAJOB. AmNMapaTHble M TPOTrpPaMMHBIE CpPEACTBA
udpoBoi 00pabOTKU CUTHAJIOB.

Amnanoro-nu¢ppoBsie 1

IIpeoOpa3oBanue aHAIOrOBOrO CUrHasa B UG poBoi. Jluckperuzamus

nudpoBoit 00paboTKH
CUTHAJIOB

I_[I/I(bpoaHaHOFOBBIe HHU3KOYaCTOTHBIX u IIOJIOCOBBIX CHUTHAJIOB. O)IHOpO,ZIHOG u

peoOpa3oBaHus HEOJTHOPOIHOE KBaHTOBaHUE. Hanoxenue CIIEKTPOB.
[TpeobpaszoBanme MU poOBOro CUTHAIA B aHAJIOTOBBII

Metonast u anroputmsel | Conmepkanue  1UppoBoil  00paboTku  curHamoB.  OCHOBHBIE

HaIpaBJIeHUs, 337]a41 U aJlTOPUTMBI IUPPOBOI 00pabOTKH CUTHAJIOB.

IIpeoOpazoBanue
Dypse.

Psan @ypoe. [IpeobpasoBanue @ypobe. AuckpeTHOE MpeoOdpa3oBaHKe
Oypre (JAI1D). CpoiicTBa amckpeTHOro mnpeodpazoBanus Dypebe.
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Ilepuonnueckas u kpyrosast cBeprka. lIpsmMoi mMeTox BBIYUCICHUS
JLD.

beicTpoe Bbrictpoe mpeobpazoBanue Pypne (BIID). BIID ¢ penmumanueit Bo
npeoOpazoBaHue BpeMeHHOW oOsactu. BII® ¢ penumarueli B 4aCTOTHOM OOJIaCTH.
Dypne Kocunyc-mipeobpa3oBanue.

Z-ipeoOpa3oBaHue

CsoiicTBa z-nnpeoOpazoBanus. [Ipumenenme z-nmpeodpa3oBaHusl.

BeiiBner
npeoOpa3oBaHue

HenpepriBHoe BeiiBreT-npeodpa3zoBanue. Pa3pemnienue no BpeMeHu u
gactote. BeiiBner-cuare3. JIMCKpEeTHOE BeUBIET-TIpeoOpa3oBaHUE.
[IpumeHeHne BenBIIeT-aHAIN3A.

Koppensuus u
CBEpTKa

B3anmuass  koppemsiuuss W aBTokoppensuus.  Koadoumment
KOppeJsiui, HOpMUpOBKa kod(dduuuenta xoppensunu. DyHkuus
koppensuun. beictpas xoppensiusa. Ceeptka. Kpyrosas u nuneitnas
CBepTKa. Bpumcienne IWHEHHOW (aepUOAMYECKON) CBEPTKH.
JlMcKpeTHas cBepTKa M METO/IbI ee BeruncieHus. OOpalieHue CBepTKH,
uaeHTH(UKaus cucreMbl. beicTpas cBepTKa.

O1eHKa 1 aHAIIN3
CIICKTpA.

Onenka cnekrpa npu nomomu BII®. Meron neprogorpamMm, MeTos
MOJUGUIMPOBAHHBIX NEPUOJOTPaMM. AMIUIMTYIHBIA U (a30BbIi
CHEKTPbI, CHEKTP IUIOTHOCTU MOIIHOCTH. OlLleHKa CHEKTpa METOAOM
koppensiuuu. LludpoBoit cnekTpanbHblil aHamu3. PerpeccroHHBIM
aHaJus.

[Tepuogorpammuas
OLIEHKa CIIEKTpa
MOIIIHOCTH.

IlepuonorpamMMHas olieHKa CieKTpa MOIHOCTH. OKOHHBIE (PYHKIIUH 1
nx cBoucTBa. [lapazutHas ammMTyiHas MOLYJIALMS cieKTpa. MeTton
MOIUGUIMPOBAHHBIX nepuojgorpamMM. Meroa biskmana u Teroku
OLICHKH CIIEKTPAJIbHOMN IUNIOTHOCTH MOILIHOCTH.

Hudposbie GUIBTPHI
o0paboTku

OIHOMCPHBIX
CHUTHAJIOB.

OOwast xapakTepucTika HU(GPOBLIX PUILTPOB. PUIBTPHI C KOHEYHOM
1 0ECKOHEYHOH MMITYJIbCHBIMH XapakTepuctukamu (KUX-punbtpet n
BUX-punetpel). HepekypcuBHbBIE M PEKypCHUBHBIE IH(PPOBBIE
¢unbTpel. UMnynbcHas peakuus ¢puiabTpoB. [lepenarounslie GpyHKINN
¢unbTpoB. Z-npeobpazoBaHue. Y CTOWYMBOCTH (GUIBTPOB. HacTOTHBIE
XapakTepucTuku (uiabTpoB. dazoBas MW TIpynmoBas 3aJaepiKKa
curHasioB. CTpyKTypHBbIE cXeMbl IIM(PPOBBIX (HUIBTPOB

OuIbTpPHI
CIrJIaKUBaHMS
curHaioB. Meron
HAaUMEHBIIINX
KBaJpaToB.

OUIbTPBl CriaXUBaHUS CUTHAJIOB. MeTo/ HauMEHBIIUX KBaJpaToB
(MHK). ®unetpet MHK 1-ro, 2-ro u 4-ro mnopsaka. Pacuer
kod(ppurmenToB GuibTpoB. MMITynbCHBIE peaKkIMd W YacCTOTHBIC
XapaKkTepUCTUKH GUIbTPoB. Moaudukanuu GpuibTpoB. ONTHMHU3ALUSA
crinaxuBanus. Pacuer nmpocTtoro nudpoBoro GpuibTpa Mo 4acTOTHOU
XapaKTEPUCTHKE.

OunbTpanus
CIIy4alHbIX CUTHAJIOB.
Becossie pyHKkIMN.

CoxpaHeHue pupobsl CUrHaia. MaTteMaTnyeckoe OXuIaHue.
Kop-pensunonnsie cooTHomeHus. CHEKTpbl MOLIHOCTH CHUTHAJOB.

Jlucriepcusi BBIXOJHOTO CHUTHAJIA. YCHUJIEHHE IIyMOB. DyHKIUA
KOTepEHTHOCTH.
Becoseie (ynknuu. SBnenme I['nbG6ca. Ilapamerpsr sddexra.

[MocnenactBus ana mnpaktuku. Hedrpanmszamus snenus [u66ca.
OcHOBHbIE BECOBbIE (PYHKIIUI

CrenuansHEIE
MEeTObI 00pabOTKH
CUTHAJIOB

AnantuBHas ¢uiabTpaius UUQPOBBIX AaHHBIX. JleKOHBoOMOLUS
IU(POBBIX CHUTHAJIOB. AMNMPOKCHMAIUS CHUTHAJIOB U (yHKIIHA.
Perpeccusi. MenuanHasi GuibTpaIisi CHTHAJIOB.

6.
6.1.

CTPYKTYPA U COAEPXXAHUE JUCHUITJINHBI

®opma o0yueHus — ouHas, Kypc — 1, cemectp — 1




HaumeHnoBanust pa3aenoB u TeM Komicctso acon
Jleku. Jla6op.IIpakt. CPC+KP | Bcero

Beenenue. [IpoGiemaTrka, OnpeaeIeHuUsI. 1 2 8 11
[Tousitue nnudpoBoit 00pabOTKH CUTHAIOB 1 4 8 13
AHAITOTO-1IM(POBBIC M IU(PPOAHATIOTOBHIE 1 4 8 13
npeoOpa3oBaHUs
MeTo1pl U aIrOpUTMBI ITM(DPOBOI 0OPAOOTKH CUTHAJIOB 1 2 8 11
[IpeoOpazoBanne Dypoe. 1 2 8 11
bricTpoe npeobOpazoBanne Dypobe. 1 2 9 12
Z-ipeobpa3zoBaHue 1 2 9 12
Beiiiier npeobpazoBanue 1 2 9 12
Koppensmus u cBepTKa 1 2 9 12
OlLieHKa ¥ aHAJIU3 CHEKTpa. 1 2 9 12
[TepunoorpaMMHasi OIICHKA CIIEKTPa MOIITHOCTH. 1 2 9 12
[ludpossie GrIBLTPHI 00paOOTKH OJTHOMEPHBIX 1 2 9 12
CHUTHAJIOB.
DWIBTPHI CrIIAKUBAHUS CUTHAIOB. MeTo HanMeHbIux | 1 2 12
KBaJIpaTOB.
DunpTparys cay4alHbIX CUTHAIOB. BecoBble hyHKIMM. | 2 2 9 13
CrenuanbHble METOIbl 00pa0OTKH CUTHAJIOB 2 2 8 12
NTOI'O I10 KOMITIOHEHTY OIIOII 17 — 34 129 180

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALINUN

7.1.  KoHTpoabHBIC BOPOCHI

1. C xakuM MMHHMMAJIBHBIM MEPHOJOM CIEAYET OCYLIECTBIISATH BHIOOPKU HEIPEPHIBHOIO
rapMoHu4eckoro cur"ana Ha vacrore 10 I'n? ITpommmroctpupoBaTe nmpouecc AUCKpEeTU3alun
TaKOr0 CHTHaja rpaduuecku.

2. Kakoil yacToTe B CIEKTpE aHAJIOTOBOIO CHUTHAJa COOTBETCTBYET I'apMOHMUYECKAs
coctapisifomas Ha yacrore fh =2 k[l B chmekTpe AMCKPETHOrO CUTHANIA, MOJYYEHHOTO B
pe3ynbTare IUCKpeTH3auuu ¢ yactoroi fp = 6xI'1, mpu ycioBuu, 4TO B UCXOAHOM aHAJIOTOBOM
CHTHaJIe TapMOHHWYECKas COCTaBJisioIIas ¢ 4acTotod fh orcyrctByer? OOBSICHUTH NPHYHHY
Habmo1aemoro 3 dexTa.

3. Ucnonb3ys npencTaBieHHe O Pa3jioKeHUH MMPOU3BOJIBHOIO MEPUOJINYECKOT0 CUTHAIa
Ha TapMOHMYECKHE COCTaBISAIOIINE, CHHTE3UPOBaTb CHUTHAJBL: MeEaHJp, MUI000pa3HbIi,
TpeyrojbHble UMIYJbCHL. [Ipoananu3npoBaTh 3aBUCUMOCTH ()OPMBI CUTHAJIA OT YKCiIa FTApMOHUK.
Pesynbratel mpencraBute B (opme oTueta. OOBICHUTh HAJIUMYUE WIM OTCYTCTBHE
KOCHHYCOUJATBHBIX M CHHYCOUJAIbHBIX WIEHOB B MOJIYYEHHBIX psax.

4. 3anucate psag Pypbe u kodpPuuueHts psna Dyppe B TPUTOHOMETPUUECKOH U
AKCIIOHEHIIMAJILHOH (hopMme.

5. Ucnonp3yst anroput™m ObicTporo mnpeoOpazoBanus Dypbe BBIUUCIUTH IUCKPETHOE
npeoOpazoBanne Dypwe nocnegoarenbHoctu [1, 1, 0, 1, 0, 1, 1] u obpaTtHOE MpeoOpa3oBaHue
®ypbe noaydeHHOro pe3ynbrata. CpaBHUTh UCXOAHYIO PeaIM3alliio ¢ Pe3yJbTaTOM 00paTHOTrO
npeobpazoBanus Oypre.

6. PaccunTaTth KpyroByo M JUHEHHYIO KOPPENSLNU IBYX MOCIE0BaTeNbHOCTEH [2, 5, 7,
1,8,9]u [3,5, 1, 8]. Beruncnute HOpMUPOBAHHYIO KOPPETSAIIUIO JAHHBIX MTOCIIEI0BATEILHOCTEH
Y CPaBHUTH PE3YJIbTATOM, IIOJyUYEHHBIM Ha IIEPBOM JTaIle.

7. BbaUCIUTh (PYHKIMIO KOPPEISUUU JBYX CHHYCOMJAJIbHBIX CHUTHAJIOB OJMHAKOBOM
YaCTOTHI NPH PA3IMUHBIX B3aUMHBIX (a30BbIX 3ajepxKax. ClenaTh TO ke A CHHYCOUIATbHBIX
CUTHAJIOB, MOJIyJIMUPOBAHHBIX  OJWHOYHBIM MPSIMOYTOJBHBIM  HUMITYJIbCOM.  BbIYMCIUTH
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KOPPEJSIMIO JBYX MMILYJbCHBIX CUTHAQJIOB IPU Pa3IMUYHOM BPEMEHHOM 3aJE€pPKKE MEXAY
HMITYJIbCaMHU.

8. N300parkeHre CHHYCOMIAIBHON PEIIETKH CTPOUTCS 00BEKTHBOM B riockoctu [13C-
MaTpulbl. KakuM noimkeH ObITh MPOCTPAHCTBEHHBIN Nepuo N300pakeHUsl pElIeTKH, YTOObI ero
MOXHO ObUTO paszpemuts npu nomornu [13C cencopa pasmepom 4.76 mm x 3.57 mm, 1024 x 768
MUKCeNen?

9. crionp30BaTh (GPMIIBTP CKOJIB3SIIETO CPEAHETO IS MTOIaBICHHS IIIyMa B H300paKeHUH,
MOCJIe Yero UCIoiib30BaTh punbsTp Jlamiaca ass noBeIIeHUS pe3KocTH n3o0paxenus. [lomeHsaTh
OUYEpEHOCTh ONEpalliii U CPABHUTH PE3YJIbTATHI.

10. OOBICHUTH CMBICT OTPULATENIBHBIX MPOCTPAHCTBEHHBIX 4acTOT B Dypbe-oOpaze
M300paxKeHUs.

11. CkoabKO CyUIeCTBYET Pa3iIMYHBIX OTTEHKOB CEpPOro IIBETa B TaKOM MPOCTPAHCTBE
RGB, B koTOpOM Kakaast LIBETOBasi KOMIIOHEHTa KOAUPYETCs § pa3psaaMH.

7.2.  Tembl nHCbMEHHBIX PabOT (THITBI 3a/1a4)

1. OpranmzoBarb cOOp [JaHHBIX C AaHAJIOTOBOTO BXOAa aHAJIOTO-IU(PPOBOTO
npeobpazosarens (ALIT). PeanuzoBare B uHTEpdeiice moap30BaTesi IPOrpaMMbl BO3MOKHOCTb
M3MEHEHHUsl YacTOThl JAWCKpETH3alluu, pa3Mmepa codupaemMoro OJ0Ka HaHHBIX, pPa3pAIHOCTU
KBaHTOBaHUs BXOJHOTO CHUTHAla, BRIOOpA KaHaia MpeoOpa3oBaHus B Clyuyae MHOTOKAaHAJIBHOTO
coopa.

2. Pa3zpaborarp mporpaMMHbBIII MOIyJb, ocyluecTBisomuil dDypbe-npeoOpa3zoBaHue
BXOJIHBIX CUTHaji10B MeTosoM beictporo [Ipeobpazosanus @ypose (bI1P). B kauecTBe BXOIHBIX
napaMeTpoB HCIIOJIb30BaTh LU(POBBIE CHUTHAJbI, CHHTE3UPOBAHHBIE MPOTPAMMHO, HIIU
3anucaHHble ¢ aHaiorosoro Bxoaa AIIIl. B kauecTBe BBIXOAHBIX IapaMETPOB JOJIKHBI
burypupoBaTh aMIUIMTYIHBIH U (a30BbIA CIEKTPHl CUTHAJIOB M CHEKTP MJIOTHOCTH MOIIHOCTH.
[TpemycmoTpers B uHTEp(elice mporpaMMbl BO3MOKHOCTh U3MEHEHUsT pasmepa Oioka BIID wu
[eperpynnupoBKU pe3ynbTaToB bI1O.

3. Pa3zpaboTaTh NporpaMMHBIA MOJYJb, OCYIIECTBISIOMNN (HUIBTpAIUIO ITU(POBOTO
CUTHaJIa B YaCTOTHOM 00JIaCTH MyTeM yAaJeHUs U3 CIIEKTpa CUT'Hajla COOTBETCTBYIOLINX YaCTOT.
WnTepdeiic mporpaMmbl JOKEH 00ecleunBaTh BHIOOP TPAHUYHBIX YACTOT UISl TPEX PEXUMOB
paboThl puIbTpa: GUIBTP HU3KUX YACTOT, GUIBTP BBICOKHX YacTOT, HOJIOCHOIPOMYCKAIOLINHA 1
noJiocHO3arpaxkaaromuii. Paboty ¢unbTpa npoBepuTh Ha NpUMEPE CUHTE3UPOBAHHOIO WIIU
3anMcaHHoro ¢ aHajorosoro Bxona ALl curnana.

4. PazpabGoTaTh mHporpamMmy, BBIYHCISIOIIYI0 (DYHKIHMIO KOPPENSIIMA MEXIY JBYyMs
CUTHAaJaMH. BpluKcIeHHE KOPpENLIMKA JIOJDKHO OCYIIECTBIATHCA KaK IyTEM HPSIMOIO
BBIYHCIICHUS], TAK U METOI0M OBICTpOi Koppessiiuu. HTepdeiic mporpaMMbl T0KEH COIEPKATh
MH(OPMALIHIO O BpEMEHHU BBIYMCICHUS KOPPEIALUN TeM U HHBIM criocoboM. [Iporpamma omxHa
o0ecreunBaTh BO3MOYKHOCTb pacueTa QyHKIUU KOPPENISALNU JBYX PA3IUYHbIX BEKTOPOB JIaHHBIX
Y aBTOKOPPEISILIMOHHYIO (PYHKIIHIO OJTHOTO BEKTOpa JTaHHbIX.

5. Pazpaborathk nporpaMmy OILIEHKH CIIEKTpa HU(PPOBOro curHana. B mporpamme 10mKHBI
ObITh peaJM30BaHbl METOABI IMEPUOAOTPaMM, MOAU(DUIMPOBAHHBIX MEPHOAOrPAMM, pacder
CIEKTpa CUTHajla U3 (YHKIUU aBTOKOppersiiuu. [lpu oneHke crnekrpa cieayeT npeaycMoTpeTh
BO3MO>XHOCTb IPEIBAPUTEIBHOTO B3BEIIMBAHMS BXOJHOI'O CHTHAJIA NPU MOMOIIM Pa3IMYHBIX
BPEMEHHBIX OKOH. B KadecTBe BXOJHOIO CHUTHaja MOXXHO HCIIOJIb30BaTh KaK IMPOTPAMMHO
CHUHTE3UPOBAHHBIN CUTHAJI, TAK U 3alIMCaHHBIN ¢ aHamorosoro Bxoaa ALIIL

6. Paszpaborare mporpaMmy cuHTe3a LHU(poBoro curHaia. HWHrepdeiicHas yacTh
IPOrpaMMbl  JIOJDKHA  COAEpXKAaTh  DJIEMEHThl  YIPABJIEHUS YacTOTOM  JAMCKPETU3alluH,
pa3psAHOCThI0 KBaHTOBaHMA. CHUTHal JOJDKEH MPEACTaBIATh cOO0M CyMMy TrapMOHHYECKHX
COCTAaBJIIIONIMX C Ppa3IMYHOW aMIUTUTYZOH, 4YacTOTO M HadaibHOM (a3oi, M HIyMOBOM
cocrapistoleil. Bocnonp30BaBIINCE MPOrpaMMHBIM MOAYJIEM U3 3aJaHusl 5 MpoaHaIU3UPOBATh
M3MEHEHHE CIIeKTpa CUTHaja B 3aBUCHMOCTH OT YacTOThl JUCKpeTu3auuu. M3MeHss yactoTy
JUCKpeTU3aIiu J00UThCs 3 dexTa 3epKanupoBaHus YacTOT.
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7. Pa3paboraTs mporpaMmy 1o pacyeTy THCTOTPaMMBbI H300paKEeHUSs, TIPECTABICHHOTO B
rpaganusix ceporo u B RGB-pexxume. PeanmnzoBarh B mporpaMme BO3MOXXKHOCTb KOPPEKTUPOBKH
TUCTOTPAaMMBI 10 SIPKOCTH U TIO I[BETOBBIM KaHajaM B OTACIHHOCTH.

8. Pa3pabortaTh mporpamMMmy HpOCTPAaHCTBEHHOW (WIBTpAIMU W300paKEHUS: YyIalICHHE
IyMa, OBBIIICHUE PE3KOCTU. Y AaJICHHE IIIyMa Pea30BaTh MOCPEACTBOM METUAHHOTO (DUIIbTPA,
GWIbTpa CKOJB3SIIEro cpeaHero. I[loBbiieHHE pPE3KOCTH O00ECTICYUTh HCIOJIb30BAHUEM
muddepenmanbHoro ¢punsTpa Jlamaca.

9. PaspabGotare mporpammy IBYMEpHOTO TmpeoOpa3oBaHus Dypbe NPUMEHUTEIHLHO K
bunbTpanuu U300paKEHUN B 4aCTOTHOM obOnacTu. B mporpamMme mpeaycMoTpeTh BO3MOKHOCTh
U3MEHCHHS TPAHHYHBIX YacTOT ISl (PUIBTPOB CleAyIOmero THma: (WIBTP HUKHUX YacToT,
(GWIBTP BBICOKHMX YaCTOT, MOJOCHOMPOIYCKAOMNN (PUIBTP, MOJIOCHO3ATPAKAAIOMIUN QHIBTP.
Hcnonb3yss B KauecTBE TECTOBOTO HM300paKCHUSI TEPUOTUYECKUE CHCTEMbI KOHIICHTPHYECKHX
KOJICI], PEUIETKH M «IIaXMaTHOH JOCKW» MPOAHAIM3UPOBATH MPOLECC (PMIBTPALUU SIIEMEHTOB
U300paKeHHI C ONPeIeIICHHBIMH ITPOCTPAHCTBEHHBIMUA YaCTOTAMH.

10. Pa3zpabortaTh mporpamMmy, MO3BOJISIONIYIO OCYIIECTBIATH MPeoOpa3oBaHUE Tamma-
KPHUBBIX U300paKEHUS: CTENICHHOE, JIOrapU(MHUECKOE, H3BJICUCHNE HETATHBA.

KontponpHast paboTa 1Mo TpPOBEpKE TEOPETHYECKMX 3HAHMH — IO BCEM TeMaM, C
UCIIOJIb30BAHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOITPOCOB.

7.3. OOpasen cojaepaHus dK3aMEHAIMOHHOTO Ouiera (IpW HAJIWYUHM dK3aMeHa II0
JTUCLUTIIINHE)

DK3aMeHaIMOHHBbIN Omier Ne

1. C xakuM MUHUMAaJIBHBIM HEPUOJIOM CJEIYET OCYIIECTBIIATH BHIOOPKH HEMPEPHIBHOIO
rapMoHuueckoro curtana Ha ydacrore 10 I'n? IIpomsmutroctpupoBaTh IpoLECC AUCKPETU3aLUU
TaKOro CUTHasa rpaMuecKu.

2. PaccunTarh KpyroBylo M JIMHEHHYIO KOPPEISIIUK ABYX TOCIeI0BaTeNbHOCTEH [2, 5, 7,
1,8,9]u (3,5, 1, 8. Beruncnurs HOpMUPOBAaHHYIO KOPPEISALIUIO TaHHBIX IOCIEN0BATENBHOCTEN
Y CPaBHUTH PE3yJIbTaTOM, IIOJyUYEHHBIM Ha IIEPBOM JTarle.

3. BeuucnuTh (YHKLUUIO KOPPENSALUN JABYX CHHYCOMJAIbHBIX CHUTHAJIOB OJUHAKOBOM
YacTOTHI NPU Pa3IMYHBIX B3aUMHBIX (a30BBIX 3aJiepkkax. Clnenarb To ke Uil CHHYCOUAIbHbBIX
CUTHAJIOB, MOAYJIMPOBaHHBIX OJMHOYHBIM IIPSIMOYTOJIBHBIM UMITYJIbCOM.

B CJIyuac BCIACHUA y‘IC6HOl"0 mnmponecca € HUCIIOJIb30BAHHUEM 3JICKTPOHHOTO O6y‘-IeHI/IH 151
JUCTaHIIMOHHBIX O6p330BaTeJ'II>HI>IX TGXHOHOFHﬁ, COJZCPpIKaHUC Ooujlera MOXKET OTIHYATLCI OT
MMPUBCACHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUAIOT ObYHAIOIIMECA

OO6mrast olleHKa 3HAHWKM OOYYaIOIUXCS MO JAUCHHUIUIMHE TpoBoautcs mo 100-6ammpHOM
IKAJIE COTJIACHO TaKUM KPUTEPHUsIM, IPUBEICHHBIM B TabmuIe Hibke. OpraHu3aioHHO-y4eOHas
pabota oOydJaromerocs B ayJAUTOPHHM OIICHWBACTCS HA OCHOBE TaKHUX KPHUTEPUEB Kak
MOCEIAeMOCTh 3aHSATHI, aKTUBHOCTh BO BpeMsl MPOBEICHUS JIEKIIMOHHBIX M MPAKTHUYECKHUX
3aHATHN (BOMIPOCHI JIEKTOPY IO TEME JICKIIMOHHOTO MaTepuayia, ydJacTHe B OOCYXKICHUHU
MPONICHHOTO MaTepuaa, pelieHue 3a1ad U CUTyaluil y JOCKH U T.I1L.).

8.1. Cemectpl

MakcumanbsHoOe
Howmepa pasnenos Bunst pabot
KOJINYECTBO OaJIIOB
OpranuzanroHHO-yueOHast paboTa CTyieHTa B 20
1 ayJIMTOpUHU
CaMocTosiTenpHas padoTa 30
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MonynbHast KOHTpOJIbHas padoTta 50
NTOTI'O 100
3auer 100
OOmuii UTOT 32 CEMeCTp 100

CooTBeTCTBHE 0AJIJIOB OLICHKEC

Onenka 1o naTrOaIIbHON MIKajIe
KonnuectBo 6aimios "
s 100 ECTS | Dxsamen, nuddepeHIpoBaHHBIN 3auer
3a4eT

90-100 A OTJIHNYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBIETBOPUTEIBHO aTOHO
35-59 FX HE 3a4TEHO

0-34 = HEY/IOBJICTBOPUTEIHLHO o 3a9Tem0

9. OBECIIEUEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA AJIA JIUL C
OI'PAHMYEHHBLIMHN BO3MOXHOCTAMUA 3[IOPOBbBA 1 MTHBAJIM/IOB

B xone peanu3zanyu TUCIHUILTHHBI UCTIONB3YIOTCS CIIEAYIONINE JTOTIOTHUTEIBHBIE METOIBI
00yueHHMsI, TEKYIIEro KOHTPOJIsI yCIIEBAeMOCTH U MIPOMEXYTOUHOM aTTecTalMy o0yvaromuxcs B
3aBUCUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CHEMBIX U CIIA00BUIALIINX

— JeKIH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMITbIOTEpA CO CHELMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIIeUeHHEM;

— JUIs  BBINIOJHEHUS  3aJaHWss TpU  HEOOXOAWMOCTH  MPEJOCTAaBIISACTCS
YBEJIMYMBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE UCIOJIb30BAaHUE COOCTBEHHBIX YBEIMUYMBAIOIINX
YCTPOWCTB;

— MUCbMEHHBIE 3a7JaHNs O(POPMIISIOTCS YBETUUEHHBIM IIPHUPTOM.

2) IUTSL TIIYXHX M CI1a00CIBIIIAIINX

— JEKIUH OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE B TUCEMEHHOH (popMe;

— 9K3aMEeH NPOBOJUTCA B MHUCBMEHHOH (opMe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBe/ieHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIAL C HapyIIEHUSIMH OTIOPHO-/IBUTATEJILHOTO anmapara:

— JeKIH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMITbIOTEpA CO CHEIMATN3UPOBAHHBIM TPOrPaMMHBIM 00eCIIeUeHHEM;

- MTUCHMEHHBIC 3a[aHUs BHITOJHSIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH MPOBOIUTCS B YCTHON (pOpME WIIM BBIIOJHSIETCS B MUCBbMEHHOM (hopme Ha
KOMITBIOTEPE.

ITpu HEOOXOIMMOCTH TIpelyCMaTPUBACTCS yBETUUEHUE BPEMEHHU IS IIOATOTOBKU OTBETA.

[Iporienmypa  MpOBeACHWS  NMPOMEXKYTOYHOH  aTTeCTallMK I OOYYarOIIHXCS
YCTAHABIMBACTCSI C Y4YE€TOM HX HMHIUBUAYAIBHBIX ICUXO(U3MUYECKUX OCOOEHHOCTEN.
[TpomexyTouHas aTTecTanus MOXET IPOBOTUTHCS B HECKOJIBKO ATAITOB.

[IpoBenenue mpoueAypbl OLEHMBAHUS pPE3YJIbTAaTOB OOyuYeHHsl JIOMyCKAaeTcs C
UCTIOIF30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHH.

ObecneunBaercs A0CTyN K HH(GOPMAIIMOHHBIM U OubInorpaduyeckum pecypcam B CeTH
WuTepHer s Kaxkaoro oOywaromierocsi B ¢gopMmax, aJanTUPOBAHHBIX K OTPaHUYEHHUAM HX
3/I0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA00BUISIINX
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— B IICUYaTHOM (pOpME yBETUUEHHBIM IIPUPTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

2) JUTSL TITYXHUX ¥ CITAa0OCITBITIIAIIIX

— B IeUaTHOM opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) IUIs1 00YYArOIIUXCS C HAPYIICHUSIMHU OMOPHO-/IBUTATEIBHOTO allapara:
— B [IEYAaTHOH (opme;

- B (hopMe IIIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIbBHO-TEXHUYECKOE OBECITEUEHUME YYEBHOI'O ITPOLIECCA

VYueOnsbie 3ausTus npoBomsitcs B ['maBaom kopmyce JJoul'Y (r. Joneunk, mp. ['yposa, 14).
Jlns mpoBeneHusl MPaKTUYECKUX 3aHATUN TpeOyeTcs ayauTopus, 000pyAoBaHHAs MEIOBOM WK
MapKepHOH JTOCKOW, MyJIbTUMEAUHHBINA POEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOH Mebenu
JUIsL CTYJEHTOB, pabouee MecTO IMpernojaBaTelsis, BbIxod B MHTEpHET — MPOBOAHOW WU C
ucnosp3oBanuem Wi-Fi.

Jlis caMoCTOSITENNbHOM pabOThl KCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHnoli OMOIMOTEKM YHUBEpCHUTETa M JPYTUX DJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeToInYeckoe oOecreueHue, MPeICTaBIeHHOE B Y4YeOHO-METOIUYECKOM KaOWHeTe
I'nmaBHoro xopmyca (aya.401).

OOyyaromuecss HMMEIOT BO3MOXXHOCTh  HCIIONIb30BaTh Yy4eOHbIE MaTepuanbl IO
JTUCITUIUINHE, pa3MmenieHHbie Ha toiatrgopme Moodle LlenTpa mucTaHmuoHHOTO 00pa3oBaHUs
OI'bOY BO «lonl'Y». Ilpu n3ydeHuH NUCHUIUIMHBI TPUMEHSIOTCS JIEKTPOHHOE O0yueHUE U
JMCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIUH KOHTPOJb 3HAHMK OOYYalOIMXCS HAa OCHOBE TECTUPOBAHUS U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM pabOoThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEepaTypa

1. FOxuo Caro be3 nanuku! Lludposas o6padorka curnanos (nep. T.Cenuna). — u31-BO
«JIMK TIIpecc». — 2017 r. — 176 ctp. — ISBN 978-5-97060-430-4, 978-5-94120-251-5

2. Asmommna E.B., [Taueea M.H. WEB/XML TtexHonoruu [DaeKTpoHHBIH pecypc]:
yue0. nmocobue / E.B. Apmiommna, M.H. [laueBa; 'OY BIIO «/loHenkuii HaluoHaIbHBIHA
yauBepcutet. — JJoneuk: JJonHY, 2017. — snextponnsie gannbie (1 daiin).

3. Apmrommna E.B., ITaueBa M.H. IIpaktudeckuii kypc sizbika XML nu WEB TexHomormii
[OnexTpoHHBIH pecypc]: yuebd.-meroanyeckoe nocobue / E.B. Apmromnna, M.H. Ilauesa; 'OY
BIIO «/loneukuit HanuoHanbHBIM yHuUBepcutet».— Jonenk: JouHY, 2017. — snektpoHHbIE
nanusbie (1 ¢aiin).

11.2. JlononHUTENbHAS JIUTEpATypa

1. T'oncanec, P., Byac, P. LHludposas obpabotka nzodpaxkennii. M.: Texnocdepa, 2005.
1072 c.

2. Cepruenko, A.b. IludpoBas oOpaborka curHamoB. YueOHWK it By30B / A.b.
Cepruenko. CII6.: ITurep, 2006. 751 c.

3. Cononmuna A. M. OcHoBbl 1tupoBoii 00padoTku curHayioB: Kypc snekmuii / ConoHnHa
A. U., Ynaxosuu JI. A.,ApOy30B C.M., ConosseB E. b.— CII6.: BXB-ITerepoypr, 2005. — 768 c.

4. CtuBen, C. Iudposas oOpaborka curHamoB. [IpakTudeckoe pPyKOBOACTBO ISt
MH)XEHEpOB U Hay4yHbIX paboTHUKOB / C. Ctuen. M.: logaka — XXI, 2008. 720 c.

5. Hudposas obpaboTka curHamoB u uzodOpaxkenmit / mox pen. B.M. KpaBuenko. M.:
®duzmataur, 2007.
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6. Parxop T.C. Ludpossie uzmepenus. ALIl/Lan. Texnocdepa, 2006.

Jlonyckaemcs ucnonvsosanue IbC, ¢ komopvimu y Yuusepcumema 3akaouer 002080p U K
KOMopulM —ecmb  00Cmyn uepe3 caum Hayynou oubauomexku JJoulV co cmpanuywl
http://library.donnu.ru/russ/infpro.html

12. HMH®OPMAIIMOHHLIE PECYPCBI

1. HauunonanbHast 3JIEKTPOHHASA OonobIMoTeKA (HOB): denepanpHas
rocyaapctBeHHas uHdopMmaimonHas cucrema / MunucrepctBo KyneTypel P®; Poccuiickas
rocynapcTBeHHas oubimoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexkum moctyma: cBoOOIHBIN, moANMUcKa. HeoOxoqiuma ycTaHOBKa IPOrpPaMMHOIO
oOecnieueHus. — TeKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexxum moctyma: ajisi aBTOPU30B.
NOJIb30BaTesIeid. —TEKCT: AJIEKTPOHHBIM.

3. Hayunast snextponnass OubOmmoreka «KubepJlenmHkay»: caidt / Accoruanms
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryma:
cBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4. DNeKTPOHHO-O0NOIMOTeYHAs cucreMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata o6Opamenus: 01.09.2023). — Pexxum jgocTyma: ajis aBTOPHU30B.
0JIb30BaTesei. — TeKCT: AIeKTPOHHBIH.

S. IBC IOpaiit: snexTpoHHas 6ubnmuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum moctyna: Juisi aBTOPU30B.
IIOJIb30BaTeseN. — TEKCT: 2JIEKTPOHHBIMN.

6. y1eKTPpOHHO-0ubnoTeuHast cuctema JlouIl'Y: caiit / ®I'BOY BO «loHl ' V». —

Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JIOCTYTA: CBOOOAHBIN. — TEKCT: 371€KTPOHHBIM.
7. JIeKTpPOHHbI KaTtajgor Hayunoii 6ubmmoreku Jlonl'Y: pasnen caiira / Hb

Joul'Y. — Tekcr: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obparmienust: 01.09.2023). — Pesxxum noctyna: mouck CBOOOIHBIN, SJIEKTPOHHBIE TOKYMEHTHI
— 1y monk3oBareneit Jonl'Y.

8. Juextponnblii apxus JIouI'Y: pa3aen caitta/ Hb loal'Y. — TekcT: 21eKTpOHHBIN
// 9BC Houl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JIOCTYTIa: CBOOOTHBIH.

13. [TPOI'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnopatuBHas auuen3us oY Ne 46484614)

2. Microsoft Office (kopropatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark amst BeIcIIMX y4eOHBIX
3aBeJIeHUH)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuu GPL, Apache,
BSD m1s1 cBOOOAHOTO MPOTPAMMHOTO 0OECTICUCHHS).
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