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PABOYASA NPOrPAMMA YYEEHON OAUCLMMIINHDI

51.B.09 MeTtoabl 1 anropntMmbl undpoBon o6paboTkn aHHbIX

1. Koa v HaumeHoBaHue HanpaBneHusa cneynanbHocTu: 10.05.04 MHGPOPMALIMOHHO-
aHanuTnyeckune cucteMbl 6esonacHoCcTu

2. NMpodunb cneunanusaumun: ABTomaTMsaumnsa MHPOPMaLNOHHO-aHaNMUTUYECKON
AeATenlbHOCTU

3. KBanudukaumsa BbINyCKHUKA: crneunannct no sawmre nHgpopmaumnm

4. dPopma oby4eHuUA: oYHas

5. Kadbegpa, oTBeyvaroLlasn 3a peanusaumio AUCUUNNUHBLI: (PYHKLWOHANBHOro
aHanumsa u onepaTopHbIX ypaBHEHUN

6. CoctaButenu nporpammbli: bongvipeea EneHa CepreesHa, npenogasaTterb,
MaTemaTuyeckumn akynbTeT, Kadeapa PyHKLMOHANLHOrO aHanMs3a 1 onepaTopHbIX
ypaBHEHUN.

7. Pekomenposana: HMC maTtematmnyeckoro dakynsteta, npotokon Ne0500-03 ot
24.03.2022r.

8. YuyeOHbIn rog: 2025-2026 CewmecTtp: 7
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9. Uenwu n 3agaum y4eb6HOM ANCLUNIINHDI:
Llensmu oceoeHusi y4ebHoU OucyurniuHbl S8115H0MCS:

— Hay4uTb CTYAEHTOB MPUMEHSITb MaTeMaTuUyeckne MeToAdbl Mpu pelleHuun
TMNOBbIX 3a4a4 06paboTkn N aHann3a MHopmaLmm B MHHOOPMaLMOHHO-aHANUTUYECKNX
cuctemax.

3adayu y4ebHoU OucyunuHbI:

— W3y4YeHMEe OCHOBHbIX MaTeMaTU4YecKMX MEeTOAOB M anropuTMOB UUAPOBOM
06paboTkn faHHbIX N aHanM3a nHpopmaumn.

10. MecTo y4yeb6HOM AncuUNUHBbI B cTpykType OOIT:

YuyebHaa gucumnnuHa «MeToabl U anroputMbl LMGPOBOM 06paboTKN AaHHbLIX»

oTHocutcsa K bnoky b1

OTHOLLEHUN.

yacTu,

dopMmnpyemon yyacTHMKamm obGpasoBaTesbHbIX

MpeawecTeyowme gncumnivHel — MHdopmaTtmka, AsblikM nporpaMmmupoBaHus,
AunckpeTHass maTemaTtuka, TexXHOMorMst U1 MeToAbl NPOrpaMMmMpoOBaHnNS.

OucumnnuHa paccumtaHa Ha obydarwmxcs, obnagarowmx 3HaHuaMM B obnactu
ANCKPETHOW MaTtemaTuKKn, NporpaMMmMpPOBaHNS, MHTErpanbHoro n auddepeHumanbHOro
NUCYNCINEHUI, BRaelLlwmx MeTogamum MOOENUPOBaAHUSA, UMELWMUX onbiT paboTbl B
MaTeMaTUYecKnx nakertax.

11.MnaHupyembie pe3ynbTaTbl

obyyeHuMs no AucuunnuHe/moayno (3HaHuSA,

YMeHUsi, HaBblKU), COOTHECEHHble C NNIaHUPyeMbIMU pe3ynbTaTaMu OCBOEHUS

obpasoBaTeNibHOM nNporpamMmbl (KOMMETEeHUMAMM) WU  UHAUKATOpaMU UX
OOCTMXKEHUA:
Koa HassaHune Koabl NHaunkaTopsbl [MnaHupyemble pesynbtaTbl
KOMMNeTeHUnn obyyeHus
CnocobeH MK- | Bnapeet 3HaTb: cnocobbl peLLeHns
pellaTb TUMNOBbIE 3.1 | cnocobamu TMNOBbIX 3aa4a4 06paboTkuM
3agayu peLleHnst TUMOoBbIX | @Hanusa nHdopmauum B
06paboTku 1 3apay 06paboTkm 1 | MHPOPMaLMOHHO-
aHanuaa aHanuaa aHanMTUYeCKNX cUcTemax;
MHdbOpMAaLM B HdOpMALIN g | YMeTb: BbiOMpaTh noaxoasiumne
MeToAbl peLleHns 3agad
NHGOPMAaLMOHHO- MHGOpMaLNOHHO-
06paboTkn nHdopmauumn B
aHanMTMYeCcKnx aHanMTUYeCcKnx MHDOPMALINOHHO-
cneremax cncremax aHaNMTUYECKUX CUCTEMAX;
rocyAapcTBeHHbIX | K- | CnocobeH NPUMEeHsITb MaTemaTuieckue
MK-3 | opraHos, 3.2 | BblbUpaTtb meToabl Ans ob6paboTkm u
obecne4vmnBatoLLmxX nogxogsdiiue aHanusa nHdgopmauuu,
HaLUMOHanbHyo MeToAbl pelleHusi | Bnagets: HaBblKamMu
6esonacHoCTb 3agay obpaboTku | OpraHusauum npolecca sawuTbl
MHdopMaLMK g | VHpbopmMaLmn B COOTBETCTBUU C
NHdOpMaLMoHHo- | PYKOBOAALLMMU u
AHANIUTUYECKNX MEeTOAMYECKUMM  OOKYMEHTaMu
cMCTEMAX YNOSTHOMOY€EHHbIX
deneparnbHbIX opraHos
MK- | Mpumenset NCMNOSHUTENbHOI BNACTU.
3.3 | maTtemaTtn4yeckue
mMeToAbl ans
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obpaboTkn n
aHanusa
MHopMauum

12. O6beM AMcUUNNUHbLI B 3a4eTHbIX eauHuLax/yac.— 3/108

dopma NpoMeXyTOYHOM aTTecTauuu: dK3aMeH.

13. TpyaoemKkocTb No BuUAam y4ebHou paboTbl

TpyooeMKoCTb
Bua y4ebHoit paboTbi Bcero Mo cemecTpam
7 cemecTp
AyaNTOpPHbIE 3aHATUA 50 50
nekumm 16 16
B TOM
_ npakTuyeckue - -
yucne:
nabopaTopHble 34 34
CamocTtosaTenbHada paboTa 22 22
B TOM umncne: KypcoBasi paboTta - -
(npoekT)
dopma NPOMEXYTOYHOM 36 36
aTTectauuu (sk3ameH —36 yac.)
UToro: 108 108

13.1. CopepxxaHue gUCLUUNNUHbI:

n/n Peanunsauus
HanmeHoBaHune OUCUUNINHBI C
pas3nena CO/J,Gp)KaHI/Ie pas3gena ancumniimHbl NMOMOLLUbKO
ONCUMNINHbLI OHNaunH-Kypca,
QYMK
1. Nekuunn
1.1 B MpeomeT n 3agaym Kypca. 3HaveHue 1 obnacTtu
BeAdeHue -
NpMMEHEeHMs METOAO0B LMdPoBoN 06paboTkmn AaHHbIX.
1.2 lNoHAaTne curHana, knaccugukauma curHanos, Mogenm
curHarnos v nomex. Lindpossle curHarnsl
[IACKPETHBIE CUrHANbI 1 (nocnepoBaTenbLHOCTN). J'IMHeFbele CUCTEMBbI,
CUCTEMb WHBapWaHTHbIE K COBUrY, YCTOMYMBOCTL U chmandeckasi
peanudyemocTb. [peacTtaBneHne ANCKPETHBLIX CUTHAMNOoB
N cucTeM B HYacToTHOM obnactu. [1BymepHble
nocrneaoBaTenbHOCTU U CUCTEMBI.
1.3 Mpsimoe 1 o6paTHoe z-NpeobpasoBaHus. CBoicTBa z-
Z - npeobpasoBaHue npeobpasoBaHue. NepepatovHasa yHKkums. [IBymepHoe
z-npeobpasoBaHue.
1.4 [nckpeTHoe Pagel  ®ypbe un  ux cBouctBa.  [MckpeTHoe
NPeoBpasoBaHme dypbe npeobpasoBaHne Pypoe (OMNP), ceovictea Ald.
Anroputmbl  GbicTporo  npeobpasoBaHus  dypbe.
[lBymepHoe ano. [iBymepHoe ObicTpoe
npeobpasoBaHue Pypbe.
1.5 | Undpposble omnbTpbl 1 | IUCkpeTHass cBepTka BO BPEMEHHOM WM 4YaCcTOTHOW

npakTUyeckme acnekThbl
ungpoBon puneTpaLmm

obnactu. JlnHeHaa wn kpyroBas cBepTka. Lindposble
PunbTpbl. HepekypcuBHBLIN 1 PEKYPCUBHBIV (PUMbTPHI.
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MepepaTtoyHas yHKUNSA U UMMYNbCHAas XapakTepucTuka
undposbix punbTpoB. OnNTMansHas M cornacoBaHHas
punbTpauma. MeToabl CUHTE3a OQHOMEPHbBIX LIMPOBbLIX
punbtpoB. [lpobnembl M 0OCOBEHHOCTU  CUHTE3a
OBYMEPHbIX (PUNbTPOB

1.6

Lindbposble anroputmbl
00paboTkM AaHHbIX

3apauu obpaboTku MHOIOMEPHbIX CUrHanos.
O6HapyxeHne curHana Ha OHe rayCccoBbiX MOMEX.
ANropuTMbl  MOBLILEHNS  KayecTBa  M300paKeHWN.
ANropntMbl  OKOHTYpUBaHUsSi M300paxkeHnn. [Mpumepbi
NpMMeHeHns1 UnpoBLIX anropuTMOB AN 06paboTku
MHOrOMEpHbIX CUrHanoB.

2. MNpakTn4yeckue 3aHATUA

3. JllTabopaTopHbie paboTbl

3.1

Beenenuve

MpeameT v 3agaun Kypca. 3HadeHve 1 obnactu
NpYMEeHeHVs MeTOA0B LMdpoBoii 06paboTku AaHHBbIX.

3.2

,D,MCerTHbIe CuUrHarnbl n
CUCTEMDI

MoHATMe curHana, knaccndukaumsa curHanos, Mogenu
curHanos u nomex. Lindposblie curHansi
(nocnepoBaTenbHOCTH). JIMHENHbIE CUCTEMBI,
WHBapWaHTHbIE K COBUrY, YCTOMYMBOCTL U hmanyeckas
peanusyemocTb. [peacraBneHne gUCKpPeTHbIX CUrHaNoB
N CUCTEM B 4YacTOTHOM obnactu. [BymepHbie
nocrnegoBaTenbHOCTM U CUCTEMBI.

3.3

Z - npeobpasoBaHue

Mpsmoe n obpaTtHoe z-npeobpasoBaHus. CeoncTea z-
npeobpasoBaHue. MNepegaToyHas yHkuus. BymepHoe
z-npeobpasoBaHue.

3.4

OwnckpeTHoe
npeobpasosaHne dypbe

Psaabl dypbe 7] ux ceoncTtBa. [uckpeTtHoe
npeobpasoBaHue Pypbe (OMNP), cBovictea Ald.
Anroputmbl  GbicTporo  npeobpas3oBaHusi  Pypbe.
[lBymepHoe aOno. [lBymepHoe GbicTpoe
npeobpasoBaHue dPypbe.

3.5

Lindpposblie dounbTpbl 1
npakTU4eckmne acnekThbl
undposon puneTpaLmm

[uckpeTHass cBepTka BO BPEMEHHOW WM YaCTOTHOW
obnactn. JluHenHaa u kpyroBasi cBepTka. Liucpposklie
pUnNbTPbl. HepekypcuBHbIA U PEKYPCUBHBIA (OUMLTPHI.
MepenatoyHas pyHKUNS U UMMYMbCHAsA XapaKkTepucTuka
uncppoBbIX GuneTpos. OnTUManbHas U cornacoBaHHas
dunsTpauma. MeTtoasl CMHTE3a OQHOMEPHbBIX LIMPOBbLIX
dunbTpoB. [lpobrnemMbl M OCOBEHHOCTM  CUHTE3a
OBYMEPHbIX (PUNbTPOB

3.6

Lindbposble anropnutmbl
00paboTkM AaHHbIX

3apaun obpaboTku MHOFOMEPHbIX CUrHanos.
O6HapyxeHne curHana Ha OHE rayCCcoBbIX MOMEX.
ANroputMbl  MOBLILEHNST  KayecTBa  M300paKeHW.
ANroputMbl  OKOHTYpUBaHUSI un3obpaxkeHunid. [Mpumepsbl
NpMMEHeHNs UUPOBLIX anropuTMOB AN 06paboTku
MHOrOMEPHbIX CUrHanoB.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA

Ne HanMeHoBaHme Buabl 3aHATUIA (YacoB)
n/n pasaena n CamocTosnTenbHas
AVCUMNANHBI ekummn [Mpaktnyeckne | JlabopaTopHblie baboTa Bcero

1 | BeegeHue 2 - 4 2 8
[OunckpeTHble curHansl

2 | vcucremsl - 4 4 10

3 | Z - npeobpasoBaHue 2 - 6 4 12
[OunckpeTHoe
npeobpasoBaHne

4 | dypee 2 -- 4 4 10
Lincposble punbTpbl

5 | n npakTnyeckue 4 - 8 4 16




acnekTbl LMdpoBom
dunsTpaumm

LUndposbie
anropuTmbl

6 | 06paboTkM AaHHbIX 4 - 8 4 16

Ntoro 16 - 34 22 72

14. MeToan4yeckue ykazaHmAa Ans odyvarowmxca no 0CBOEHUIO AUCLUMIIUHDI

B npouecce npenogasBaHusa OUCUMNMAWHBI UCMOMBL3YOTCA Takne BuAbl y4ebHOM
paboTbl, Kak nekuun, nabopaTopHble 3aHATMS, a Takke pasnuyHble BuAbl
camocTosaTeNnbHOM paboTbl 0byvarwmxcs. Ha nekunsax pacckasbiBaeTcs TEOPETUYECKUN
MaTtepuan, Ha nabopaTopHbIX 3aHATUAX peLlarTCcs npuMepbl Mo TeopeTUdeckomy
mMaTepuany, NpoYNTaHHOMY Ha NeKunsaX.

Mpn n3yveHun kypca «MeTtoabl U anropuTMbl UMGPOBOM 0B6PabOTKM AaHHBLIX»
obyvyarowmmca cnefyet BHUMAaTENbHO CriylwaTb WM KOHCMEKTUpoBaTb MaTtepwuan,
nanaraembln Ha ayaANTOPHbIX 3aHATUAX. [ANs ero NOHMMaHUs U Ka4eCTBEHHOIO YCBOEHUS
pekoMeHyeTcs cnegytowas nocrneaoBaTenibHOCTb AENCTBUIA.

1. locne kaxgow nekuuMn CcTyaeHTaMm pekoMmeHayetcs noapobHo pasobpaTtb
NPOYUTaHHbIA TeopeTU4eCckun Matepuan, pasobpaTb NPUMEpPbI, PELLUEHHbIE Ha NEeKUUU.
Mepepn cneayowen nekunn obssatensHO NOBTOPUTE MaTepuan npeabiayLuen nekumm.

2. lepen nabGopaTopHbIM 3aHATMEM 00643aTeNbHO MOBTOPUTL NEKUMOHHbIN
maTtepuan. Nocne nabopaTopHoOro 3aHATUA ewle pa3 pa3obpaTb pelleHHble Ha 3TOM
3aHATUN NPUMEPbI, MOCMe Yero NPUCTYNUTb K BbINOSIHEHWIO AOMAaLLHero 3agaHus. Ecnm
npu peLleHn NpUMepoB, 3afaHHbIX Ha AO0M, BO3HUKHYT BONPOCHI, 06s3aTenbHO 3a4aThb
Ha criegytoLlemM NPakTUYECKOM 3aHATUM UK B Yacbl KOHCYNbTauun npenogasatento.

3. lNpu nogrotoBke K TabopaToOpHbIM 3aHATUAM MNOBTOPUTL OCHOBHbIE MOHATUS MO
Temam, u3yuuTb npumepbl. Pewasa 3agauv, npeaBapuTenbHO MOHATb, KakoW
TEOpEeTUYECKMN MaTepman HyXHO ucnonb3oBaTb. HameTuTb nnaH pelleHus,
nonpoboBaTb Ha €ero OCHOBE PeLLUUTb NPaKTU4eCcKne 3agayun.

4. BelbpaTb Bpems angd paboTbl ¢ nuTepaTypon no gucuunnmHe B bubnmorteke

OcBoeHve ancuunnuHbl npegnonaraetT He TOMbKO obs3aTtenbHoe nocelleHne
oby4varowmnmesa ayamTopHbIX 3aHATUNA (NekumMin 1 nabopaTopHbIX 3aHATUN) U aKTUBHYHO
paboTy Ha HMX, HO U CaMOCTOATENBHYIO YY4EOHYI0 AeATENbHOCTb, Ha KOTOPYHO OTBOAUTCA
22 yaca.

CamocToaTenbHas y4ebHas 4eaTenbHOCTb CTyAEeHTOB No gucumnninnHe «Metogbl
N anropuTMbl LdpoBon 06paboTkM 4aHHbIX» NpegnonaraeT n3yvyeHne pekoMeHayemMom
npenogaBaTtenemM nurepaTypbl N0 BONPOCaM NEKUMOHHbIX U nabopaTopHbIX 3aHATUI
(MpvBeaeHbI BbiLLE), CAMOCTOATENBHOE OCBOEHME NMOHATUNHOMO annapaTa U NOAroToBKY
K TEKYLLMM aTTecTaumsam (BbINOMHEHMIO nabopaTopHbIX 3agaHnin) (MpUMepbl CM. HUXE).
Bonpocbl NEKUNOHHBIX 1 MPAKTUYECKNX 3aHATUIN 0BCYXOalTCA Ha 3aHATUAX B BUAE
YCTHOrO ornpoca — MHANBMAYanbHOro n poHTarnbHOro. Npu NoaroToBKe K NEKUNOHHBIM
N NPaKTUYECKUM 3aHATUSM, 00Yy4aoLLMMCA BaXKHO NOMHUTbL, YTO UX 3aa4va, oTBeYvas Ha
OCHOBHbIEe BOMPOCHI NfiaHa 3aHATUS U AOMNOSTHUTENbHbIE BOMNPOCHI NpenogasaTens,
nokasaTb CBOWM 3HAHUS U KPYro3op, yMEHMe NIormyeckn nocTpouTb OTBET, BnageHue
MaTemaTU4YeckuM annapaTomM U MHble KOMMYHUKaTUBHbIE HaBbIKW, YyMEHMUe OTCTamBaTb
CBOIO NpodheccmnoHanbHyo no3uunio. B xoge ycTHOro onpoca BbIABNATCS AeTanu,
KOTOpbIE MO KaKUM-TO NMPpUYMHAM OKa3anncb HeJOCTaTOYHO OCMbICIEHHbBIMU
CTyAeHTaMu B xofe y4ebHbIX 3aHATUIA. TeM caMbiM ONpOC BbIMOSTHAET BaXKHenLLmne
obyuyatoLlyto, pasBuBatoLLyt0 1 KOPPEKTUPYIOLLYO OYHKLMK, NO3BONSAET CTyAEeHTaM
yyecTb HegopaboTkn 1 nsbexartb UX Npu NOAroTOBKE K MPOMEXYTOYHbBIM aTTecTaunsam.
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Bce BbInonHsaemble CTyAeHTaMn CaMOCTOATENNbHO 3adaHuA (BbII'IOJ'IHeHI/Ie

nabopaTopHbIX 3afaHuiA) NoAnexaTr nocneaylLllen npoBepke npenogasaTernem.
PesynbTaTbl TeKkywuMx aTTectaumi y4uTbliBalOTCA npenogaBaTenemM npu npoBeaeHun
NPOMEXYTOYHON aTTecTauumn (7 cemMecTp — 9K3aMeH).

15. Nepe4yeHb OCHOBHOM U [OMNOSIHUTENILHOW NUTEpPaTypbl, PECYPCOB UHTEPHET,
Heo6XoAUMbIX ANA OCBOEHUSA AUCLIMMNIIUHDbI

a) oCHOBHasi nuTepaTtypa:

Ne
n/n

NcToYuHUK

Axo, Anbdpen B. CTpykTypbl AaHHbIX U anropuTMmebl : [YyebHoe nocobue] /
Anbdpeq B. Axo, [bxoH 3. XonkpodT, bkeddpu O. YnomaH; lNep. ¢ aHrn. n
pea. A.A. MuHbko .— M. u gp. : Bunbsimc, 2003 .— 382 c. : un., Tabn. —
Mapan. TuT. n. aHrn. — bubnuorp.: ¢.369-374 .— lNpegmMm. ykas.: c. 375-382 .—
ISBN 5-8459-0122-7.

BupT, Huknayc. Anroputmbl u CTpYKTYpbl AaHHbIX / Huknayc BupT ; nep. ¢
aHrn. un peq. A.6. MNMogwwueanos .— CI16. : Hesckun gnanekt, 2001 .— 351 c. :
un. — (bubnuoteka nporpammucta) .— Mapan. TMT. n. aHrn. — ISBN 5-7940-
0065-1.

XycauHoB, BanpoH CaceeBuy. CTpyKTYypbl U anroputMbl 06paboTKn AaHHbIX.
Mpumepsbl Ha s3bike Cu : [y4ebHoe nocobue ans ctya., obyy. no HanpasneHuto
654600 - MIHhopmaTumka n BeluncnutenbHasa TexHuka] / 6.C. XycanHos .—
Mocka : PuHaHchl n ctatuctmka, 2004 .— 464 c. : un. + 1 CD-ROM .—
Bubnuorp.: c. 462-464 .— ISBN 5-279-02775-8.

6) gononHUTENbHAA nNUTepartypa:

Ne
n/n

NcToYHMK

Mapnn-mn., Ctannu JlopeHc. LindpoBoi cnekTpasnbHbIi aHanus 1 ero
npunoxenus / C.J1. Mapnn-mn. ; MNog pea. W.C. Poixaka; MNep. ¢ aHr. O.U.
Xabapoega, [".A. Cugoposon .— M. : Mup, 1990 .— 582 c.

Cubysa, Macaaku. Anroputmbl 06paboTkn gaHHblx / M. Cubysa, T. AmamoTo ;
Mep. ¢ snoHckoro 3.K. Hukonaeson; NMoa pea. B.B. MaHdeposa .— M. : Mup,
1986 .— 218 c. : un.

B) MUHCPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIe PeCypCbl:

Ne NcToYHMK

n/n
CyHdykoea, T. O. Cmpykmypbl U an2opummbl KOMIbomMepHoU obpabomku
OaHHbIx / CyHOykoea T. O. , BaHbikuHa I. B. - Mockea : HayuoHarnbHbIU

6 Omkpbimbiti YHUusepcumem "MIHTYUT", 2016. - Tekcm : a5ieKmpoHHbIU // O6C

"KoHcynbmaHm cmydeHma" : [caim]. - URL :
https://www.studentlibrary.ru/book/intuit_376.html




XuuyeHko, B. 1. Cmpykmypbi OaHHbIX U aneopummsl : y4ebHoe rnocobue /
XuueHko B. 1. - Hosocubupck : N30-eo HI'TY, 2016. - 64 c. - ISBN 978-5-7782-
7 2958-7. - Tekcm : anekmpoHHbIU // IBC "KoHcynbmaHm cmydeHma” : [caum]. -
URL : https://www.studentlibrary.ru/book/ISBN9785778229587.html

16. NMepe4yeHb y4eOHO-MeTOANYECKOrO ob6ecneyeHns Ans CaMoCTOATEeNIbHOU
paboThbl

Ne NcToYHMK

n/n
AdgpaHacbes, A. A. Llugpposasi obpabomka cueHanos : y4ebHoe riocobue 0ris

1 gy308 / AghaHacbes A. A. , Pbibornosrnes A. A. , Pbixkos A. I. - Mockea :
[opsivas nuHus - Tenekom, 2019. - 356 c. - ISBN 978-5-9912-0611-2. -

5 lNoHcanec, P. Lughposasi obpabomka uzobpaxeHuu / P. oHcanec, P. Byoc ;
rnep ¢ aHan. nod ped. N.A. HYoyua .— M. : TexHocghepa, 2005 .— 1070 c.

17. O6pa3oBaTenbHble TEXHONOIMMU, UCNOJb3yeMblie NpU peanusauum y4yeoHom

AUCUMNNNHBLI, BKMOYasas OAUCTaHUMOHHbIe obpa3oBaTtenbHble TexHosnoruu (OOT),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOyyYeHue):

Mpn peanusaunmn ANCUUNNNHBI UCMOMbL3YKTCS creaylolme obpasoBaTenbHble
TEXHOMNOrMN: NOrMYeckoe MOCTPOEeHUEe AUCLMMNIIMHLI, YCTaHOBMNEHNE MeXnpeaMeTHbIX
cBsizen, 0603HaYEeHNEe TEOpPEeTMYECKOro WM MPaKTUYECKOro KOMMOHEHTOB B Yy4eOHOM
mMaTepuane, akTyanu3auus JIM4HOro K yd4ebHo-npodeccnoHanbHOro  onbitTa
o0y4aroLWwmnxcs, BKNOYEHNE 3NIeEMEHTOB ANCTAHUMOHHBLIX 06pa3oBaTenbHbIX TEXHOMOMMA.

B npakTuyecko 4actm Kypca MCMNonb3yeTcss CTaHOapTHOE COBPEeMEeHHoe
nporpamMmmHoe obecrnedeHne NepcoHanbHOro KOMnbTEpPa.

B u4actm ocBoeHuss Mmartepuana neKUMOHHbIX U nabopaTopHbIX 3aHATUN,
camMocTosTenbHOW paboTbl MO OTAEeNbHbIM pasgenaMm AUCUMMIIUHBI, NPOXOXOEHUS
TeKyLen 1 NPOMEXYTOYHON aTTecTaLmm MOXeET NPUMEHSATLCS SNEKTPOHHOE 0byYyeHue U
ANCTaHUMOHHble obpasoBaTeribHble TeXHOMormm Ha nopTane  «ONEKTPOHHbIN
yHuBepcuteT BlY».

18. MaTepuanbHO-TeXHUYECKOe obecrneyeHne AUCLUNIUHBI:

[Ona npoBefeHus NEKUMOHHbIX W NnabopaTopHbIX 3aHATUM  UCMNONb3YHTCA
yyebHble ayguTtopun. [na camocToaTenbHOW paboTbl MCNOMb3YyeTCa Knacc C
KOMMbIOTEPHON TEXHUKOMW, OCHALLEHHbI HEOOXOAMMbBIM NMPOrpaMMHbIM obecneyeHmem,
9NEKTPOHHbLIMK Y4eOHbIMM NOCOBMAMM M 3aKOHOAATENBHO - NPaBOBOW M HOPMATUBHOM
MOMCKOBOMW CUCTEMOWN, UMEIOLLMIA BbIXO, B rNobasnbHyo CeTb.

KomnbloTepHbi  Knacc: cneunanuanpoBaHHas mebenb, MapkepHasa [ocka,
nepcoHasnbHble KOMMbIOTEpPbI

Ubuntu (6ecnnatHoe n/unu ceobogHoe MO, nuueHsns:
https://ubuntu.com/download/desktop)
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Visual Studio Community (6ecnnaTtHoe n/unu ceobogHoe N0, nuueH3ns
https://visualstudio.microsoft.com/ru/vs/community/)
LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe n/unu ceobogHoe

MO, nnuensausa: https://ru.libreoffice.org/about-us/license/)

B camoctostensHon paboTte obyvarolimMecs UCNOMb3ylT pecypcbl 30HarNbHOM
Hay4YHoun BnbnuoTtekn BI'Y (anekTpoHHbIN KaTanor: http://www.lib.vsu.ru)

19. OueHoO4YHble cpeacTBa ANsl NPOBeAEHUA TeKywen U NPOMeXyTOYHOMU
aTTectauumun

Mopsiaok oLeHKN 0CBOEHMS 06yyatoLmMmMmcst y4ebHoro MaTepurana onpegensieTcs
coaep)kaHneM crnenyloLmx pasaenos AUCUMNIHGIL

HanmeHoBaHune NHankaTop(bl)
Ne pasgena KomneTeH| QocTuxeHus
OueHouHble cpeacTBa
n/n ANCLUUNITNHbI unsa(n) | KOMNeTeHumm
(moayns)
MK=3.1, MNK-
1. | Beenenue MK=3 1 32 nk-a.3
[VickpeTHbIe curHanbl 1 MK-3.1, NK-
2. CMCTeMbI MK-3 3.2 MK-3.3 natopatopHas paboTa
MK-3.1, NK-
3. | Z - npeobpasosaHve MK-3 3.2 MK-3.3 nabopatopHas paboTa
OuckpeTHoe MK-3.1, MNK-
4, NpeobpasoBaHite dypbe MK-3 3.2, MK-3.3 nabopartopHasa paboTa
Lincpposblie ounbTpbl 1 - -
5. | npaktuyeckue acnekTbl MK-3 I'IK2 3l;l1K, MK nabopartopHaga paboTa
umdpoBon unbTpaumm 3.2, —3.3
LincdbpoBble anroputmsi MK=3.1, MNK-
6. 0BPAGOTKY HHbIX MK-3 3.2 MK-3.3 nabopatopHas paboTa

M poOMeEXYTOYHadA aTTecTauund,

(bopMa KOHTPONS! — SKaameH MepeyeHb BOMPOCOB K 9K3aMeHy

20 TunoBble OLleHOYHbIEe CpeAcTBa U MeToANYecKue MaTepuansl, onpeaensiowme
npoueaypbl OLeHUBaHUA

20.1 TeKywWwMn KOHTPOSb YCMEeBaeMoCTH
KoHTponb ycneBaemMoctT¥ MO AUCLMUMNIIMHE OCYLUECTBNSAETCA C  MOMOLLbIO
crneayroLmnx OLEeHOYHbIX cpeacTB: nabopatopHasa paboTa.
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Tekywaa atrecrauus npoBogMTCA B COOTBETCTBUM C [MonoxeHnem o Tekylien
atTectaumm obyvarwmxcsa no nporpammam Bbicwero obpasoBaHus BopoHexckoro
rocygapCTBEHHOro yHMBepcuTeTa.

Tekyuwias aTTecTaumsa 3akrnoyaeTcd B 3amte nabopaTopHbIX paboT, cogep)kaHme
KOTOPbIX NPUBEAEHO HMXKE.

Mpn Tekyllem KOHTPOSfie YPOBEHb OCBOEHUS Yy4eOHOW OUCUUNIIMHBI U CTENEHb
chopMUPOBAHHOCTM KOMMNETEHLUMM ONPeaenanTCa OLEHKAMMN «3a4TEHOY, KHE 3a4YTEHOY.

Mepe4yeHb NabopaTopHbIX paboT

1) MogenvpoBaHune 6a30BbIX CUTHANOB

2) ccnepoBaHue CBOMCTB AMCKPETHOro npeobpasoBaHunsa dypbe.
3) BoccTaHoBneHne a3oBoro cnekrpa curHana.

4) IluHenHaa punbTpauunsa Bo BpeMeHHOoM obracTu.

5) IluHenHas mnbTpauna B cnekTpanbHon obnacTu.
6) MNoBblweHMe kayecTBa N306pakeHnI.
7) BbligeneHune KOHTYpOB M306paXKeHU.

Kputepun oueHnBaHus pesynbTaTtoB 00y4eHus Npu TEKYLLEn aTTecTaumm.
[Ana oueHnBaHMA pe3ynbTaTOB KOHTPOSIbHOW paboTbl MCNONb3yeTCca wWkKana:
«3a4YTEHO», «HEe 3a4YTEHOY.
CooTHOLWLEeHNe nokasaTenen, KpUTepuMeB W LUKamnbl OLEHMBaHMSA pe3ynbTaToB
oby4eHnsa nokasaHbl B crnegyrowen tabnuue:

YpoBeHb
Kputepum oueHnBaHna KoMneTeHLnNn ChopMUpPOBaAHHOCTH
KOMNEeTEeHLNN

LLkana
OLEHOK

Mpn BbINONHEHUN nabopaTopHoOn paboTbl CTYOAEHT [octaTtoyHbin 3auTteHo
NPOAEMOHCTPMPOBAn B AOCTAaTOMHOM Mepe: 3HaHue YpOBEHb
OCHOB COCTaBJIIEHUSI KOMMbIOTEPHbBIX NPOrpamMm Anis
peleHna  TUMNOBbIX  MaTemaTUdecknx  3agad,
NMEIOLLNXCA PEeCypCcoB AN peLleHns NpUKNagHbIX
MaTeMaTM4Yecknx 3agad, yMEeHMe WCNonb30BaTb
CTaHO4apTHble NakeTbl NporpamMHOro obecneyeHus
ANS pelleHnst TUMOBbIX MaTemMaTU4eckux 3ajad,
BNaJeHne HaBblkaMu XpaHeHus, noucka, cbopa,
cuctematmsauymm, o6paboTkM M UCMONb30BaHUSA
NHdOpMaLUN.

Mpn BbINONHEHUN NabopaTopHOW paboTbl CTYOEHT - He
He nNpOAEeMOHCTpUpOBan B [AOCTaTOYHOM Mepe: 3a4TeHo
3HaHMe OCHOB  COCTaBfiEHUSI  KOMMbIOTEPHbIX
nporpaMm Ans peLleHnsa TUMOBbIX MaTeMaTUyecKmx
3aga4y, WMELWMXCS pPecypcoB [Ans  pelleHust
npukKNagHblXx MaTeMaTuyeckux 3agad, YMeHue
MCNonb30BaTb CTaHOAPTHbIE MakeTbl NPOrPaMMHOro
obecneyeHns ans peLueHns TUMOBbIX
MatemaTuyeckux 3agad, BnageHue HaBblKamu
XpaHeHusi, noucka, cbopa, cuctemaTmsauumu,
06paboTKM 1 CNoNb30BaHWs MHPOPMaLMN.

20.2 NpomexyTo4yHana aTrectauus
lMpomexyTodHas aTTectauus no OUCUUMIMHE OCYLLEeCTBISeTCA C MOMOLLbIO
cnenyoLwmx OLEeHOYHbIX CpeacTB:
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CobecepoBaHue no aKk3ameHaLMOHHbIM BuneTam

MpomexyToyHas aTtTecTtauus npegHasHadeHa Ana  onpeferieHns  ypoBHSA
OCBOEHMs1 Bcero obbema ydebHOM AancuunnuHbl. pomexyToyHas artTectaums no
ancumnnuHe «MeTogbl U anropuTMbl LMdpoBor 00paboTkM AaHHbIX» MPOBOAUTCS B
dopme ak3ameHa (7 cemecTp).

lMpomexyToyHas aTTecTaums, kKak NpaBuIio, OCYLLECTBNAETCA B KOHLE cemecTpa.
PesynbTaTbl TekyLlen atrectaumm oby4atoLieroca no peweHnto kadpeapbl MoryT ObiTb
yuYTeHbl Npy NpoBeAEHNN NPOMEXYTOYHOM aTTecTaumun. [pu Hecornacum ctygeHTa, emy
AaeTca BO3MOXHOCTb MPOWTM MPOMEXYTOUHYI0 aTTecTaumio (6e3 ydeta ero TekyLmx
aTTecTayumn) Ha obLLMX OCHOBaHMUSIX.

B xoge npomexyToyHou aTtTecTauum obydawuwemycs Bblgaetca KMM. B xoge
BbIMOSIHEHUA 3aaHN HENBb3S NONb30BaTbCA pecypcamu rnobansHon cetn HTepHeT.

MpomexyToyHas aTtTecTauus B 7 ceMecTpe No AUCUUMNINHE OCYLLECTBNSAETCA B
dopme cobecenoBaHWs MO 3K3aMeHaLUMOHHbIM OuneTtam C MNOMOLLbID  HUXe
NpuBeAeHHbIX OLIEHOYHbIX CpeacTB (NepeyeHb BONPOCOB K 9K3aMeHY).

MepeyeHb BONPOCOB K 3K3aMeHy

MoHaTMe curHana, knaccudumkaums 1 PopMbl ONUCaHUS.

Z-npeobpasoBaHne. CBoncTBa.

CeepTka. Tunbl AUCKPETHBIX CBEPTOK

HenpepbiBHOE npeobpasoBaHune Pypbe. ConcTea. Pypbe-06pasbl OCHOBHbLIX
OYHKUMNA.

AunckpeTHoe npeobpasoBaHue Pypbe. Ceonctea. Ceasb AMND un M.
AnropuTtmbl 6bicTporo npeobpasoBaHusa Pypbe

HepekypcuBHble ounbTpbl

PekypcuBHble unbTpbl

MeTon HBapmaHTHOro NpeobpasoBaHUst UMMNYbCHOW XapaKTepPUCTUKN

10 MeToa HanMeHbLUUX KBaapaToB NpU NPOEKTUPOBaHUN (PUNbTPOB

11. dunbTpayus B YactoTHOM obnactu. AsneHne 'mb6ca n metoabl 60pLOLI C HUM.
12.OnTnmanbHas 1 cornacoBaHHasa unbTpaums.

13. AniroputmMmbl 06paboTKn N306pakeHun.

hrwpbE

©ooNOO

[ns oueHVBaHWSA pe3ynbTaToB OOyYeHUsl Ha dK3ameHe ucnornb3yeTcsa 4-6annbHas
Lana: «OTNINYHO», XOPOLLO», «YAOBNETBOPUTENBHOY, «HEYOOBNETBOPUTENbHOY.

YpoBeHb
Kputepum oueHnBaHnA KoMneTeHUnNn cthopmunpoBaH LUkana
HOCTHU OLleHOK
KOMMEeTEeHLNN
[MonHoe cooTBeTCTBME OOY4aOLWNMCHA BCEM [MoBbILWEHHLIN OTnuyHo
nepeyuncrieHHbIM nokKasaTenamMm Mo Kaxgomy u3 BOMpPOCOB ypoBeHb

KOHTPOMbHO-U3MEPUTENBHOIro Matepuana.
Obyvaowmmncs B nNOnMHOM Mepe BnageeT MNOHATUAHBLIM
annapaTtoMm [aHHoOW obnactu Haykm (TeopeTu4eckumu
OCHOBaMV AUCUMNIIUHBI), CNOCOGEH  UNMCTPUPOBaTb
OTBET NpUMepPamMun, NPUMEHHATb TeopeTUYeckne 3HaHnsa ang
peLleHnsa NpakTuyecknx 3agad B obnactu Kypca, CTyAeHT
ymeeT paboTatb C pasfnMyHbIMA MCTOYHMKAMWU Hay4yHOW
NHpopmauumn, rpaMoTHO U NPaBUNBLHO NPeACcTaBnseT CBOM
pesynbTaTtbl, NPaBUbHO OTBeYaeT Ha Bonpockl KM
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HecooTtBeTcTBMe oTBeTa oOby4valweroca ogHoMy M3 | [ocTaTO4HbIN Xopouwlo
nepeyncrnieHHblX BblWwe nokasatenen (K ogHoOMy U3 YPOBEHb
BOMPOCOB KOHTPOSIbHO-U3MEPUTENBHOMO MaTtepuana) wu
NpaBUNbHbIN  OTBET Ha AOMONHUTENbHbLIA BOMPOC B
npegenax nporpaMmmbl.

nnn

HecooTBeTcTBMe oTBeTa oby4atowierocss nwobbiM ABYM M3
nepeyncrneHHblx nokasatenen (nNMbo ABYM K OAHOMY
BOMpocCy, NMMBo Mo 04HOMY K KaXXaoMy BONPOCY KOHTPOSIbHO-
N3MepuTENbHOrO Martepuana) u npaBulibHble OTBETHI Ha
ABa OONOMHUTENbHbBIX BONPOCca B nNpeaenax nporpaMmmeil.

HecooTtBeTcTBME oTBeTa oby4atowierocs nwobbiM ABYM M3 MoporoBebin | YooBneTsopu
nepevncrieHHbIX nokasatenen n HenpaBwUIibHbIA OTBET Ha YPOBEHb TenbHO
AOMNOMNHUTENBHbIN BOMPOC B Npefenax nporpaMmmbl.

nin

HecooTBeTcTBME OTBeTa oby4atowierocss fnobbiM TpeM U3
nepevncrieHHbIX nokasaTtenemn (B pasfiMyHbIX KOMOMHaLMNAX
MO OTHOLUEHMUIO K BOMNPOCaM KOHTPOSbHO-U3MEePUTESbHOIO

mMaTepuana).

HecootBeTcTBuMe oTBeTa oby4aiouwerocs nwobbiM  u3 — HeynosneTso
nepeyvncneHHbIX nokasaTenen (B pasnnyHbIX KOMBUHaLMAX pUTENbHO
MO OTHOLUEHUIO K BOMPOCaM KOHTPOSIbHO-U3MepPUTESbLHOIo

mMarepwuana).

20.3 ®OoHA OLEHOYHbIX cCpeaAcTB ChOPMMPOBAHHOCTM KOMMETEHUUN CTYAEHTOB,
pekomMmeHAyeMbIU Ansi NpoBeAeHUA ANarHOCTUYECKUX paboTt

3agaHnsa OTKPbLITOro TUNa (TECTOBLIE, MOBbILLIEHHbIN YPOBEHb CITIOXXHOCTH) :

1) BcTaBbTe CroBo. 3Ha4eHue ... curHana B filobon MOMEHT BpeMeHu onpeaensieTcs
TOYHO.
OTBeT: AeTEPMUHNPOBAHHOIO

2) BctaBbTe fBa crnoBa 4epes 3anaTyto 6e3 npobenos. Kakumu napametpamum
onpeaenseTca rapMoHMYecKUin curHan? AMnnntygom, ... , ...
OTBeT: YacToTOM, Ha4YanbHOM hason

3) BctaBbTe ABa crosa. MiMnynbcHasi xapakTepucTka 3TO OTKITMK Ha BO3AeNCTBUE B
BMge ....
OTBeT: hyHKUMN XeBurcanga

4) BctaBbTe ¢cnoBo. Eciu B aHAIOTOBOM CHCTEME MMPOU3BOJIbHAS 3a/I€PKKa [10[aBaeMOr0 Ha
BXOJ CUI'HAJIa HpHBOJII/IT JIMIIb K TaKOI>'I Xe 3a)1ep>1<1<e BBIXOJHOI'O CUT'HAJIa, HC MCHA €TI0
¢dbopMBI, cucTemMa Ha3bIBaeTCs?

OrtBet: CTallMOHAPHOM.

5) BctaBbTe gBa cnosa.
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BbIxogHOM curHan cuctemMbl B HaCTOTHOM 061acTu Kak peakumns Ha BXO4HOW curHan,
pasnuyaroLmMincs No YactoTe U NOCTOSAHHbIN N0 aMnAnTyae — aT1o ...
OTBET: YaCTOTHbIN OTKIUK

3afaHnsa 3aKpbITOro TMna (TeCToBbIE, CPeAHU YPOBEHb CNOXHOCTU):

1)Kak onpepensetca [leTepMUHUPOBAHHbLIN CUrHan?

1. 3HayeHue 3Toro curHana B fobo MOMEHT BpeEMEHW onpeaensieTcs TOYHO.

2. B ntobor MOMEHT BpEMEHN 3TOT CUrHan npeacrasnseT cobor cnyyanHyro
BENNYMHY, KOTOpas NPUHMMAET KOHKPETHOE 3Ha4YeHUe C HEKOTOPOWN BEPOSTHOCTLIO.

3. B nto6or MOMEHT BpeEMEHM 3TOT CUrHan npeacrasnseT cobomn He cryvanHyto
BENNYMHY, KOTOpas NPUHMMAET KOHKPETHOE 3Ha4YeHUe C HEKOTOPOW BEPOSTHOCTbIO.

4. 3HayeHne 3TOro curHana Henb3s onpeaennTb TOYHO B OO0 MOMEHT
BPEMEHMN.
Otger: 1

2) Kakumn napameTpamu onpegenserca rapMoHUYeCckun curHan?
1. Amnnutygon A n 4actoTon w.
2. AmMnnutygon A n HadansHom ason @.
3. AMnnuTtygon A, 4aCcToToM W 1 HavanbHOM dhason @.
4. YacToTon w 1 HavanbHoun ¢ason .
OtBeT: 3

3) Kakue ycnosus dupuxne gormkeH yaoBneTsopsaTb pag Pypbe 4To 6bl pa3noxeHune
cylwiectsoBarno?

1. He gomxHo 6bITb pa3pbiBOB BTOPOro poAa U YUCIO SKCTPEMYMOB LOMKHO
ObITb KOHEYHbIM.

2. He pomkHO BbITb pa3pbiBOB BTOPOro poAa, YMCrno paspbiBOB NepBOro poaa
AO0SDKHO BbITb KOHEYHBIM U YMCIIO SKCTPEMYMOB AO0STKHO ObITb KOHEYHbIM.

3. He pomkHo BbITb pa3pbiBOB BTOPOro poda 1 YMCno paspbiBOB NEPBOro poaa
AO0STDKHO BbITb KOHEYHbIM.

4. Yncno paspbiBOB NepBOro poaa AOMKHO BbiTb KOHEYHBIM 1 YUCIO
9KCTPEMYMOB AO0JTKHO ObITb KOHEYHbIM.
OtBeT:2

4) imnynbCcHas XxapaKkTepuctmka aTo: ?
1. OTKNKK Ha Bo3gencTaune G -cpyHKUUN.
2. OTKNKK Ha BO3AENCTBME B BUAe pyHKUMnN XeBrcanaa.
3. OTKNMK Ha BO3AENCTBME B BUAE NPSIMOYrOfibHOro MMMyrbca.
4. MNepepaTtodHasa pyHKUUS.
OtBeT:2

5) Ecnun B aHanoroesoun cucteme npon3BosibHas 3agepka nogaBaemMoro Ha Bxog
CUrHana NnpuBOAMUT NULLb K TAKOW Xe 3aJepXXKe BbIXOAHOro CUrHana, He MeHsas ero
dopmbI, cMcTeMa HasbiBaeTcs?

1. CtauymoHapHoWn.

2. He ctaunoHapHoWn.

3. NapameTpuyeckon.

4. Cuctemomn ¢ nepeMeHHbIMU napamMmeTpamMu.
OtBeT: 1
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Kputepuu n wkanbl oueHnBaHmA 3agaHnn ®0OC:

1) 3apgaHung 3akpbiToro Tuna (BbI60p 0aHOro BapruaHTa oTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET,;
o (0 6annoB — ykasaH HEBEPHbLIN OTBET.

2) 3agaHung 3akpbiToro Tuna (MHOXeCTBEHHbIV BbIOOD):

e 2 6anna — ykasaHbl BCe BEPHbIE OTBEThI;
e 0 6annoB — ykasaH x0oTsi 6bl OOWH HEBEPHbLIN OTBET.

3) 3apaHug 3akpbiToro TMna (Ha cooTBeTCcTBME):

e 2 6anna — Bce COOTBETCTBUSA ONpeaeneHbl BEPHO;
e 0 6annoB — xoTa Obl OAHO CONOCTaBNEHNE ONpPeaenNeHo HEBEPHO.

4) 3agaHug OTKPLITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna - ykasaH BepHbI OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3apaHug oTkpbiTOro TMNa (4Mcno):

e 2 6anna — ykasaH BEpHbI OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHua pasgena 20.3 peKOMeHAYHTCA K MUCNONb3OBaHMIO NPU NpoBeAeHUM
AWNarHoCTU4YeCcKnx paboT C Lesfibio OLUEHKM OCTaTOYHbIX pe3yrnbTaTOB OCBOEHUA
OaHHOW ANCLUUNNUHBI (3HAHUW, YMEHUW, HAaBbIKOB).



