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1 Henu u 3axa4mn u3ydeHus TUCHUILTAHBI (MO1YJIs1)

1.1 Leab ocBOeHUsI AMCUUILTHHBI: ()OPMUPOBAHUE CHUCTEMBI MIOHATHMA, 3HAHUN, YMEHUH
U HaBBIKOB B OOJAcCTH COBPEMEHHOTO MPOrpaMMHUPOBAHMS, BKJIIOYAIOMIETO B ce0s METOMAbI
aHau3a,

MNPOCKTUPOBAHUA U peajiu3alilud HNPOrpaMMHBIX TPOAYKTOB, OCHOBAHHBIC Ha

UCTIOJIb30BaHUH 00BEKTHO-OPUEHTUPOBAHHON METOI0JIOTHH.

1.2 3agaum JMCHUIUIMHBI. 00eCTIeueHne ITOHUMAaHMsI OCHOBHBIX MTPUHITUIIOB MapauTrMbl
OOBEKTHOH  MOJETIH; mpoiecca
OpUEHTHUPOBAHHOTO aHallM3a M TMPOCKTUPOBAHUS; MPUOOPETEHHWE HABBIKOB MPAKTHUYECKOTO
NPUMEHEHUS OOBEKTHO-OPUEHTHPOBAHHOTO MOAXO/Aa B Pa3NUYHBIX MPEIMETHBIX OO0NACTAX;
OBJIaJICHUE OCHOBHBIMH  METOJaMH  OOBEKTHO-OPUEHTHUPOBAHHOTO

OCBOCHUC CHCTCMBbI 0003HaYeHUH u 00BEKTHO-

IPOrpaMMHPOBAHUS,
HEOOXOIMMBIMU JIJISl IOCTPOCHUS MOJETICH KOHKPETHBIX OOBEKTOB.

1.3 MecTo aucuuIuIinHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

HucuuiuinHa «Pa3paboTka Ki1accoB MaTeMaTHYECKUX OOBEKTOB» OTHOCHTCS K YacTH,
dbopMupyeMoil ydacTHHKaMu 00pa3oBaTeabHbIX OTHOIIEeHUH, biioka 1 "uctunmuast (Momxynm)"
y4eOHOro IJIaHa.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB O00y4YeHHsl IO JMCHMILIMHE (MOIYJI0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHH 00pa30BaTEJILHOM IPOrPaMMBbI

W3ydyenue naHHOM y4eOHON AMCUMILIMHBI HAINpaBiIeHO Ha (opMmupoBaHHE Yy OOyYaroUIMXcs
npodeccuonansubeix komnerenuui [1K-3, ITK-5.

Kon n HamMeHoBaHNE HHANKATOPA™ NOCTIDKEHIS
KOMITIETEHIINH

PesynbraTs! 00y4ueHus 0 AUCIMIUINHE

[MK-3 Criocoben mMateMaTHYeCKH KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHBIC 3a7a4yH, 3HAHUE
IIOCTAHOBOK KJIACCUYECKUX 3aJ1a4 MATEMaTUKH

[IK-3.1 /leMOHCTpUpPYET HABBIKK
JT0Ka3aTeNbCTBA TEOPEM CYIIECTBOBAHMUS
Y eIMHCTBEHHOCTH PEIICHUS
KJIACCMYECKHX 3aJ1a4 JMHEHHOH anreOphl,
TEOPHUH OOBIKHOBEHHBIX
nuddepeHINATBHBIX YPAaBHCHUH U
TEOpPUHU YPAaBHEHUN MAaTeMaTUYECKOMN
bu3uKn

3HaeT KOpPEKTHbIE TOCTAHOBKYM IPAHUYHBIX 3a7a4
JUIs TMHEWHBIX YPaBHEHUH 3JTMITUYECKOrO TUIIA,
3amaun Komm ¥ cMelmaHHBIX KpaeBbIX 3a4ay JUis
ypaBHEHHUH napaboIMYecKoro U
rUNepOOINYECKOr0 TUIIOB.

YMmeer CTPOUTH PCHICHUA YKa3aHHBIX KpPAaCBbIX
3ala4 MCTOAaMU TCOPUHU MOTCHIHATIA U METOJO0M

pasaciCHuA NICPEMECHHBIX.

Baapgeer TEXHUUYECKUMU IpUeMaMHU
JI0Ka3aTeNbCTBA KOPPEKTHOCTH YKa3aHHBIX
muddepeHnranbHbIX 3a1a4.
[K-3.2 JemoHcTpupyeT HaBbIKU | 3HAeT  TOHATHE  YCTOWYMBOCTH  PEILEHUs
JIOKA3aTeJIbCTB YCTOWYMBOCTH PEIICHUM | TUHEHHON  auddepeHnmaipHoi  3a7a4d 110
TQdepeHIraIbHbIX 3a/1a4 B | CBOOOJIHOMY YJIEHY YPAaBHEHMSI M IO TPAHUYHBIM
KJIACCUYECKOU u 0000111eHHOI | ¥ HaYaJIbHBIM YCIOBUSIM
MIOCTaHOBKAX Ymeer noka3bplBaTh NMPUHIMIBI MAKCUMyMa JUIs

pemieHus OJTHOPOJTHOTO ypaBHEHUS
TEIJIONPOBOAHOCTH M ISl TapMOHHUYECKUX
byHKIUI

Baajneer TeXHUKOW MCCIIEIOBAaHUS YCTOMYMBOCTH




KO[[ 1 HAUMCHOBAHUC l/IHZlI/lKaTOpa* JOCTHUKCHUA

PesynbraThl 00yYEeHUS IO AUCIUILIHNHE

KOMIICTCHIIH
pEIICHUsT BOJIHOBOTO YPaBHEHHS C IOMOILBIO
MHTETpaJla YHEPIUH.
[K-3.3 JemMoHcTpupyer HaBbIKM | 3HAeT  YKMCIEHHBIE  METOABl  IIOCTPOEHUs
UCCJICIOBAHMS BBIUMCIIUTENBHON | MPUONMKEHHBIX PELICHUH 3ajlad M3 OCHOBHBIX
YCTOMYHUBOCTH peleHui | pasaesioB COBPEMEHHON MaTEMAaTUKHU

aIreOpanyecknx CHUCTEM M JTUCKPETHBIX
aHayoroB quddepeHINATBHBIX 337124

Ymeer CTPOUTH AJITOPUTMBI HUCIICHHOI'O PCIICHUA
JAUCKPCTHBIX aHaJIoI'oB TUITMYHBIX
MaTCMAaTHYCCKUX 3a1a4

BHa}]eeT CIICKTpAJIbHBIM IIPU3HAKOM BbISABJICHUA
BO3MOKHO HeyCTOfI‘{I/IBBIX Pa3HOCTHBIX CXEM

[IK-5 CrocobeH WCIOIb30BaTh

COBPCMCHHBIC MCETO/bL

pa3paboTKu ® peann3aluu

KOHKPCTHBIX aJITOPUTMOB MAaTCMATUYCCKUX MOHCHGP'I Ha 0a3e S3BIKOB mporpaMmMupOBaHusd U
IMAaKCTOB IMMPUKIAIHBIX ITPOrpaMM MOACITIUPOBAHU A

[1K-5.1. AHanu3upyeT nocraBieHHbIE
3a/1a4y 1 BbIOMpaeT 3P PeKTUBHBIE
MaTeMaTUYECKUEe METO/IbI IIPU CO3/1aHUH
QITOPUTMOB M BBIYUCIIATEIEHBIX
IpOrpaMM ISl PELICHUs] COBPEMEHHBIX
3aJa49 MaTEeMaTHKU 1 MEXaHUKH

3Haer COBpCMCHHLIC MCTOABI U AJITOPUTMBIL

pa3pabOTKM  KOMMOWISITOPOB, WX CBA3U C
MaTEeMaTHUYECKUMU MOJENISIMH Ha 0a3e S3BIKOB
MIPOrPaMMHUPOBAHUS u COBPEMEHHBIM

HHCTPYMCHTAJILHBIMU CPCACTBAMHU

YMmeer INpUMEHATH COBPEMEHHBIE METOABl U
aJIrOPUTMBI pa3paboTku KOMITWJIATOPOB,
VICITIOJIb3YSl COBPEMEHHBIM HHCTPYMEHTAPHUI

Baaneer HaBbiKaMU NPUMEHEHHUS COBPEMEHHBIX
METOJIOB u aJITOPUTMOB pa3paboTKu
KOMITUJIITOPOB

[1K-5.2 OmnuceiBaer MaTeMaTHyeckue | 3HAeT MaTEMAaTHYECKUE aJITOPUTMBI YHCIEHHOTO
MoJend, (GOpMyIHUpYeT, TEOPETUYECKH | peIIeHUs] TUMHYHBIX 3a7ad ajareOphl, aHau3a,
00OCHOBBIBACT M PEANN3yeT MPOrpaMMHO | auddepeHranbHbIX ypaBHEHUH, MHTETPaIbHBIX
YHCJICHHbIE  METOJBI  JUIA  pEIICHHs | YpaBHEHUH
NIOCTABJICHHBIX 337134 YMmeer  pa3pabareiBaTh M PEaNN30BHIBATH
OPOTPAMMHO  alTOPUTMBl  MaTeMaTHYECKUX
MozeTIel M UX AUCKPETHBIX aHAIOTOB
Buaaneer HaBBIKAaMH  YHCICHHOTO  PEUICHUS
JMCKPETHBIX aHaJOTOB MaTeMaTH4ecKuX
MOJIETIEH.
[1K-5.4 Ob6nanaer HaBbIKaMU | 3HAeT  CTPYKTYpHble  OCOOEHHOCTH  sI3bIKa
MaTeMaTHYeCKOTO W aJTOPUTMHUYECKOTO | TPOTPAMMHUPOBAHHS npu peanu3aim
MOJICJIMPOBAHMSI COLIMATBHBIX MPOLIECCOB | MAaTeMaTUYECKHX Mojenei COLIMAIIBHBIX
MIPOIIECCOB.
YMmeer HaXOJIUTh, aHaJIM3UPOBATb,

PCATN30BbIBATh NMPOTrPaMMHO W HUCIIOJB30BaTh HaA
IMMPAKTHUKE aJITOPUTMbI MAaTCMATUYCCKUX MOHCHCﬁ
COMAJIBHBIX MPOICCCOB.

Baaneer HaBBIKAMH pOrpaMMHPOBAHHS
MaTeMaTH4eCKuX Mozenen COIMATIBHBIX
IPOIIECCOB.

PCSYJ'IBTaTI)I O6y‘-IGHI/I$I Mo AWCHUINIMHE AJOCTUTAOTCA B paMKaxX OCYHICCTBJIICHHA BCCX
CaMOCTOSITEIbHOM pa6OTI>I

BUJIOB KOHTaKTHOM U
YTBEPKJICHHBIM YU€OHBIM IJIAHOM.

o6yqa10m1/1xc;1 B COOTBCTCTBHHU

C



Nuaukatopel  JOCTHKEHUS KOMIIETCHIUH  CUMTAIOTCA  C(OPMHPOBAHHBIMUA — TIPU
JOCTH)KEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0YUYECHHUS.

2. CTpyKTypa M coaepkaHue TUCHUILTHHBI

2.1 PacnipeaesieHne TPyA0EéMKOCTH AUCUMIIMHBI IO BHAaM padoT

OOmast Tpyao€MKOCTh JTUCHMIUIMHBI cocTaBiusieT 3 3a4d. en. (108 wacoB), wux
pacmpezeeHue o BuiaM padoT MpeCTaBICHO B Ta0IHUIIE

(Ons cmyoenmog ODO)
Bun yueGHO#I paboThI Bcero Cemectpsl
JacoB ("acel)
5

KonTakTHasi padoTa, B TOM 4HcJje:
AyIuTOpHBIE 3aHATHS (BCEro): 34 34
3aHgaTHS JIEKIIMOHHOI'O TUIA 16 16 - - -
JlaBopatopHble 3aHATHS 18 18 - - -
3aHATHS CEMUHAPCKOTro TUIIA (CEMHUHAPBHI,
NPaKTUICCKHUE 3aHSTHSI) ] ] ] ] ]
Nuasi koHTaKTHas padoTa:
KoHnTtposbs camocrostenbHoM padoTsl (KCP) 6 6
[Tpomexyrounas arrecrauus (MKP) 0,2 0,2
CamocrosiTejibHAsi pab0oTa, B TOM YHCJIe: 67,8 67,8
Kypcoas pabora - - - - -
[TpopaboTka yueOHOro (TEOPEeTHYECKOr0) MaTepraa 20 20 - - -
BeImoHeHe WHANBUTYaIbHBIX 3aaHUH (ITOATOTOBKA 20 20 i i i
COO0IIIEHUH, TPe3eHTaIM)
IToAroToBKa K TEKyIeMy KOHTPOJTIO 27,8 27,8 - - -
KonTpoJan:
[ToaroTroBka K SK3aMeHY - -
Oo6masi Tpy10eMKOCTh yac. 108 108 - - -

B TOM 4YHCJie KOHTAKTHAsA 402 | 402

padora

3a4. el 3 3

2.2 CTpyKTypa IMCHUIIUHBI
Pacnpenenenne BuoB yueOHOI pabOThI M HX TPYJOEMKOCTH IO pa3ieaM JUCIUTUTNHBL.
Paznensl (TeMbl) AUCITUTUIMHBL, U3y4YaeMBbIE B 5 ceMecTpe (ouHas ¢hopma)

KonmgecTBo yacoB
AynurtopHas preayur
Ne HammenoBanue pazaenos (Tem) B aGoTa OpHas
cero P pabora
J | 113 JP | CPC
1 2 3 4 5 6 7
1. |3HaKoMcTBO ¢ 6a30BBIM HAOOPOM HHCTPYMEHTOB 12 2 2 11.8
[TpuHIUIBI 00BEKTHO-OPUEHTUPOBAHUS SI3BIKOB
2. |BpICOKOTO YPOBHS 19,8 6 6 14
3. |MHKancymsuus 24 4 4 14
4 |[Tomamopdusm 24 2 4 14




5. |Hacmenosanue 24 2 2 14

UTOIO no pazdenam oucyuniurvl 103,8 | 16 18 67,8
Kontponbs camocrositensHOM padoTsl (KCP) 6 6
ITpomexyrtounas arrectauus (MKP) 0,2

IToaroroBka K TeKyIemMy KOHTPOJIO 27,8

OO01ast TpyA0EMKOCTh 10 AUCIUIIIINHE

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3anstus / cemuHapol, JIP — maGoparopHbie
3anstusi, CPC — camoctosiTenbHast paboTa cTyJeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLINHBI
2.3.1 3aHATHSA JEKIIHOHHOI0 THIIA

dopma
HaumenoBanue
No Copnep:xanue pazzena (TeMbl) TEKYILEro
pasnena (Tembl)
KOHTPOJIA
1 2 3 4
1. |3HaKoMCTBO C HauaneHble cBenenuss o0 uHTerpupoBaHHEIX cpenax|CobeceqoBaHue
0a30BbIM HabOpoM  |[Pa3pabOTKH IporpamMm
WHCTPYMEHTOB
2. (I[TpuHIHAIIBI [IporpammupoBaHue BETBAILIMXCS aJTOPUTMOB Co0OecenoBanue
00BEKTHO-
OPUECHTUPOBAHUS
SI3BIKOB BHICOKOTO
YPOBHSA
3. |Mukancynsmus Pa3paboTka mporpamMm ¢ UCIIOIB30BAHUEM ITHKIIOB CobecenoBanue
4, Ucnonb3oBanue  1mukiIoB  ang  pemeHus — 3anad|CoOeceoBaHie
[Tonmumopduszm
YHUCJIICHHBIMHU METOJaMU
5. |HacmenoBanue CocrapieHue nIporpaMm ¢ UCIOJIb30BaHUEM MaccuBOB  |CobOecenoBaHue
2.3.2 3aHATHA CEMHUHAPCKOIO THIIA He MPeIyCMOTPEeHbI
2.3.3 JlaGopaTopHble 3aHATHS
®opma
HaumenoBanue
No Coneprxanue pasnena (Tembl) TEKYIIETO
pasnena (Tembl)
KOHTPOJIA
1 2 3 4

13 HauanbHble cBeieHHs 00 MHTETPUPOBAHHBIX cpefax  |OTUer 1o
HaKOMCTBO € pa3paboTKH NporpamMMm

06a30BBIM HAOOPOM n/p
WHCTPYMEHTOB
7. |IIpuHnMATIBI IIporpammupoBaHue BETBAILIUXCA AlITOPUTMOB Ortuer 1o
00BEKTHO-
a/p
OpPUEHTUPOBAHHUS

SA3BIKOB BBICOKOI'O




YpOBHS
8. Pa3paboTka mporpaMm ¢ UCMOIb30BaHUEM HUKIOB  [OTYET MO
WNukancynsmus a/p
0. Hcnonp3oBaHue HUKIIOB AJIs pELICHUS 33724 Ortyer 1o
YUCJICHHBIMU METOJaMHU
[Tomumopduzm a/p

2.3.4 IlpuMepHas TeMATHKA KyPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl HE IPEYCMOTPEHBI.

2.4 Ilepeyenb y4eOHO-METOAMYECKOr0 00ecedeHHs AJIsl CAMOCTOSITEIbHONH PadoThl
o0y4yaomuxcs Mo AUCHUILINHE (MOLYJII0)

HepequL y‘le6HO-MeTOI{I/I‘leCKOFO obecnieueHUst JAUCIUITIINHBI

AIIEKTPOHHBIX
UCTOYHUKOB
nH(popManuu mo
3aJJaHHOM MpolIIeMe

Ne Bun CPC 10 BBIIIOJTHEHUIO CAaMOCTOSITENIbHOM paboThI
1 2 3
1 | PabGota ¢ maTepuanamu 1. Meronnyeckue peKOMEHJAUMU 110 OpraHu3aluu

JUCIUIUIMHBL, TOUCK U |CAMOCTOSATEIbHON pabOThl CTY/IEHTOB YTBEp:KJIEHHbIE Kadeapoit
aHaJIN3 JTUTEPATyphl U  |BBIYUCIUTEIBHON MaTeMaTUKU U UHPOpMATUKH, TPoTOKod Ne 14

or 14.06.2017 r.

Y4eOHO-MeTOAMYECKHE MaTepHalbl NIl CaMOCTOSITENIbHON pPadoThl 00yYaroImIuXcs U3
YHCciIa MHBAINOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3710poBbst (OB3) npenocTaBistorcs

B (hopMax, aTanTHPOBAHHBIX

K OrpaHUYCHUAM UX 3J0POBbA U BOCIIPUATHUA I/IH(l)OpMaI_[I/II/I:

JUig nun ¢ HapyLIEHUsIMU 3pEHHUS:

— B IIe4yaTHOM popme yBeTHMuEeHHBIM HIpUPTOM,
— B (popMe PIEKTPOHHOTO JIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4aTtHo (hopme Ha si3bike bpaitns.

Jlis i ¢ HapyIIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOI O TIOKYMEHTA.
JUist U1 ¢ HAapyIIEHUSIMH OTIOPHO-/IBUTATENILHOTO amnmapara:

— B IIeYaTHOU opme,

— B ()OpMe DIIEKTPOHHOTO IOKYMEHTA,
— B popme ayanocaiina.
JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCUMOCTH OT KOHTHHI'CHTA

oOyyJaronmxcs.

3. O6pa3zoBaTesibHbIE€ TEXHOJIOTHH




HHTepakTHBHBIC TEXHOJIOTHH ITPETyCMOTPEHBI BO BCEX JIAOOPATOPHBIX 3aHATHSIX B 00bEeMe
18 gacos.

Cem | Bun 3ansarus Hcnonp3yeMble HHTEPaKTHBHBIE 00pa30BaTeIbHbIC Komuyec
ecTp TEXHOJIOTUU TBO
4acoB
5 | 18JInaboparop | Keiic-meTon «3HakOMCTBO ¢ 6a30BBIM HAOOPOM 4
HbIC 3aHATHS | HHCTPYMEHTOB si3bIka Pythony
Merton npoekToB «IIpuHIMITEI 00BEKTHO- 2
OPHEHTUPOBAHMSI SI36IKOB BHICOKOTO YPOBHS»
Metox npoekToB «MHKancynsnus» 4
Meton npoektoB «Ilonumopduzm» 2
Keic-meron «Hacnenosanue» 4
Merton npoektoB «NumPy» 2
Hmoeo: 18

I[J'If[ JuIn ¢ OrpaHMYCHHBIMHU BO3MOXXHOCTAMU 3O0POBBA IMPCAYCMOTPCHA OpraHu3alusa
KOHCYJILTaI_[PII‘;I C UCIIOJIb30BAHHEM SHCKTpOHHOﬁ IIOYTHI.

4. OueHOYHbBIE CPEACTBA /ISl TEKYLIero KOHTPOJIS yCIIeBaeMOCTH U MPOMeKYyTOYHOI
aTTecTaluu.

4.1 ®oHA OLIEHOYHBIX CPEICTB ISl IPOBEJeHHUs TeKYIero KOHTPOJIs.

Ha naGopaTopHbIX 3aHATUSX KOHTPOJIb OCYIIECTBISIETCS IPU paboTe Ha KOMITbIOTEpax.

4.2 ®oH/ OLIEHOYHBIX CPEACTB VIl NPOBeeHHUs IPOMEKYTOYHOH aTTeCTaluM.

1. [TonsTue o6bekTa. XapakTepHble cBoiicTBa 00bekTa. Kak 310 ucnons3yercs B OOIL.

2. Crpykrypa oOwbekta. Kak ycTpoeH o00bEeKT C T.3. pealu3alud B s3bIKE
IPOrpaMMHUpPOBaHUS (IpUMeEp IS JTI000TO SA3bIKA).

3. Knaccel 00BEKTOB — YTO 3TO Takoe M Kakyl 3ajJady OHM pemiaior? Yro Takoe
Mmetakiacchi?4. CTpyKTypHblEe OTHOIIEHHS MEXIy OOBEKTaMH - Kakue OBIBAIOT M B UEM
3aKJII0Ya0TCS?

5. Yo Takoe accoMaTHUBHBIN Kiacc (KJIacc-accolanus), KaKyro 3a/1aqy OH perraer?

6. CoObiTust — uto 310 Takoe? Kakue Buibl coObITHI MOXeTe Ha3BaTh? KakuM oOpazom

pacrpocTpanseTcst HHpopMaIus 0 coObITUN?

7. KocBeHHass peKypcus IpHU paclpOCTpPaHEHHHM COOBITUH — Kakue MpoOiIeMbl OHa
BbI3bIBaeT? Kakue cymecTByOT CriocoObl H30eraTh KOCBEHHOM peKypcun?

8. Bpems OO-cuctembl — U3 4yero oHo obOpasyercs? Kakue 3mech €CTh HampaBlICHUS
cneruanuzanun OO-cucteM 1o cnoco0y opraHu3aluy X BpeMeHHU?

9. U3 vero ckiaabIBaeTCsl COCTOSIHUE CUCTeMbI? Kak 3TO MOHSATHE CBSI3aHO CO CTENEHBIO
CJIOHOCTHU cucTeMbl? Kak 1 171 4ero npuMeHsieTcsi IpUHIUI TpaH3aKLIni?

10. OOBEeKT Kak COBOKYIHOCTh CiIykO/cepBucoB. UYTo €000l TpeacTaBiseT
uHTEpdeiic/mpoToKoT 0OBeKTa?

11. 3auem HyxHa wmHKancysiusa? Kakue B OOII cymecTByrOT 007aCTH BUAUMOCTH H
YEeM OHU OTINYAIOTCS?

12. OtHomieHne 0OOOIIEHHS] U CBOMCTBO HACIEIOBAHHUS — YTO ATO U KAKyIO 3ajady
pemaer? B uém pasHuia MexXIy MOAXO0JaMHU pa3padOTKH "OT KOHKPETHOTO K abcTpakTHOMY'" U
"OT aOCTPaKTHOTO K KOHKpETHOMY"?

13. MHOXeCTBEHHOE HaCJIEIOBAHUE — UTO 3TO M Kakyro 3amauy pemraetr? K xakoro pona
npobiieMaM MOKET MPUBOAUTH?

14. CgoticTBO momumopdu3ma — Kak paboTaeT 1 Kakyro 3agady pemaer? Kak MexaHuzm

nonuMopdu3Ma peanusyercs B S3bIKax MporpaMmupoBanus (Hamp., C++)?



15. Kak nonumopu3M WILTIOCTPUPYET Pa3HUILY MEXKY OTIPABKOW COOOIICHHS OOBEKTY
U BBI30BOM €ro Meroja?

16. Uro takoe aOctpakTHblii MeTon? Kakue orpaHumueHMs HakiIaJIbIBalOTCS Ha Kiacc,
coJiepXKalluil Takue MeTo1bl?

17. Yro Takoe knacc-uHTepdeiic (maTepecHBIN KiIacc), Kakyto 3amady pemraer? Beerma
JM JOCTAaTOYHO OJHOTO MHTEep(EHCHOro Kilacca B HepapXxuu?

18. Tlpunmunst SOLID. S — npuHOMN €IMHCTBEHHOW OTBETCTBEHHOCTH, B U&M
3aKJIF0YAETCs ¥ YeM MOTUBHPOBAH?

19. Ipunnunsr SOLID. O — npuHIun OTKPBHITOCTH (711 pacIIMPEHUs)/3aKphITOCTH (151
MOJIU(UKAIMN), B YEM 3aKIIFOYAETCS U YeM MOTUBHUPOBAH?

20. Ipunuunet SOLID. L — npunuun nojactaHoBku JIMCKOB, B uéM 3aKIIIOYAETCS U YEM
MOTHUBHPOBaH?

21. Hpunuunsr SOLID. 1 — npuHuun pasnenenus UHTephencoB, B 4EM 3aKI0OYaeTCs U
4eM

MOTHBHUPOBaH?

22. Ilpunnunsr SOLID. D — npuHOMN MHBEPCUM 3aBUCUMOCTEN, B UEM 3aKJIHOYacTCA U
yem

MOTHBHUPOBaH?

23. IlapagurmMel MpOrpaMMHUPOBAHHMS — UTO 3TO, U B 4éM 3akimrodaetcss OO-nmapaaurma? B
4E€M OTVIMYME OT APYTUX Napajurm?

24. YpoBHHM MOJIEIMPOBAHUS — YTO TaKO€ KOHLENTYyallbHAas, Jorudeckas u usndeckas
moznenu? I'ne 3necs mecto OOII?

25. CTtpyKTypHas U JUHAMHYECKas MOJIETIN CUCTEMbI — UTO Ka)k/1asi U3 HUX OMHUCHIBAET?

26. Ilarrepusl OO-npoekTupoBaHMUs. 3aueM OHU HyXHbI? Kakue npumepsl Moxere
npusecTu?

OneHouHble CpeACTBA Ui HMHBAJIUIOB W JIMII C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX WHIUBUAYAIBHBIX MICUXO(DU3NIECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIHIAM H JIMIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbS TIPEOCTABIISICTCS IOTIOIHUTEIILHOE BPEMs JIJIs TIOATOTOBKU OTBETA HA SK3aMCHE;

— MIPH TPOBEJICHUH TPOIIEYPHI OLEHUBAHUS PE3YJIbTATOB 00yUEHUS] HHBAINIOB H JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI TPEAYCMATPUBACTCSI UCIIOIB30BaHUE TEXHHYECKUX
CpPEeZICTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH;

— TIpU HEOOXOIUMOCTH JIJIsl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
U WMHBAJTUIOB TPOILEAypa OIEHUBAHUS pPE3yJIbTaTOB OOYyYEHUS TO JAUCHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUs PE3yIbTaTOB OOyUEHHS] WHBAIMUIOB U JIUI] C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 JHCHUIUIMHE (MOJIYJII0) TMpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopmanuu B (opMmax, AJaNTHPOBAHHBIX K OTPAaHMYCHHUSM WX 3J0POBBS U BOCIPHITHS
uHbopmaIuu:

JUist U1 ¢ HAapyIIEHUSIMH 3PSHHS:

— B IeYaTHOH (hopMe YBEITMICHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1nist U1 ¢ HApYIICHUSIMH CITyXa:

— B mieuaTHoOM opme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

Jliist U1 ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEILHOTO ammapara:

— B mieuaTHoi opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeueHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
oOyyJaronmxcs.

CTpyKTYypa OlleHOYHBIX CPEACTB /Il TeKylleil 1 MPOMeKYTOUHOM aTTecTalluu



KO}_'[ U HAUMCHOBAHUC

HaumenoBanue OLICHOYHOTI'O CPEACTBA

Ne HHAUKATOpa PG3yJ’ILTaTLI 06y‘l€HI/IH HpOMC)KyTO"IHaSI aTrecrauus
n/m (B COOTBETCTBHH C II. (B cootBeTcTBUM C 1. 1.4) Texkymuii KOHTPOJIb
1.4)
[1K-3.1 3HaeT KOppEKTHbIE JlabopamopHvie Bonpocul k 3auemy 1-7
JleMoHCTpHpYyET MOCTaHOBKH pabomsi no memam:
HaBBIKU rpaHUYHBIX 3a]1a4 Keiic-memoo
JIOKA3aTeIhCTBA JUTSL TUHEHHBIX «3Hakomcmaeo ¢
TeopeM ypaBHEHUM 6a306v6iM HAOOpOM
CYIIIECTBOBAHUS U AIUTUIITUYECKOTO UHCMPYMEHMO8
€MHCTBEHHOCTH Tuna, 3aaauu Komu | sa3vixa Pythony;
peleHus U CMEIIIaHHBIX Memoo npoexmos
KJIACCHMYECKHX 3aJ]a4 | KpaeBbIX 3aja4 JUis «NumPy»
JTMHEWHOU anreOpbl, | ypaBHEHHM
Teopuun napaboInYecKoro u
OOBIKHOBEHHBIX rUnepOOINIECKOro
nudepeHIAIBHBIX | THIIOB.
ypaBHEHUU U Ymeer cTtpouts
TEOPUU YPaBHEHUI | pelIeHUs] yKazaHHBIX
MaTeMaTHYeCKOH KpaeBbIX 337124
buzuku METOJIaMU TEOPHH
MOTEHIIANA U
METOJIOM pa3JIeICHHUS
MIEPEMEHHBIX.
Baageer
TEXHHYECKUMU
nprueMaMu
JI0Ka3aTeIbCTBa
KOPPEKTHOCTH
YKa3aHHBIX
nuddepeHIaTbHBIX
3ajad.
3HaeT noHsTHE Jlabopamophvie Bonpocul k 3auemy 8-12
YCTOWIMBOCTH pabomsi no memam:
pellieHus TUHEWHON | Memoo npoexmos
muddepeHnranboll | «/Ipunyunst
3aJ1a4yM 1o 06veKmHuo-
IIK-3.2 CBOOOJTHOMY UJIEHY OPUEHMUPOBAHUSL
AemoHcTpHpyeT YpaBHEHHUS U TIO SA3bIKOB 8bICOK020
HaBbIKH TPaHUIHBIM U VDOBHSY,
AOKa34TCIECTE HayaJlbHbIM Ketic-memoo
yCTOMINBOCTH YCIIOBUSAM «Hacneoosanuey
peIICHAN YMeeT JOKa3bIBATh
nuddepeHIaTbHBIX pHHIHIS
3a/1a4y B
N MaKcUMyMa IS
KJIACCUYECKON u
00001IeHHOH PeLICHIA
IIOCTaHOBKAaX OZAHOPOAAHOTO
YpaBHCHHS

TETUIOTIPOBOAHOCTH U
JUTS TAPMOHUYECKUX
byHKIUI




Baapeer TexHUKON
UCCIIEIOBaHMS
YCTOMYMBOCTHU
pELIEHUs BOJIHOBOTO
YPaBHEHHUS C
IIOMOLIBIO UHTETpaAJIa
JHEPIUH.

3Haet 3Haer
YHUCJIEHHBIE METOIbI

Jlabopamopnvie

pa6ombl no memam.

Bonpocul k 3auemy 13-
19

IIOCTPOEHUS Memoo npoexmos
pUOIKEHHBIX «Hukancynayusy;
pelieHui 3a1a4 u3 Memoo npoexmos
1K-3.3 OCHOBHBIX pa3fenoB | «llonumopghusmy»
- COBPEMEHHOI
JemMoHncTpupyer P
MaTeMaTHKU
HaBBbIKU v
MeeT CTPOUTD
UCCJIEIOBAHMS p
. aJITOPUTMBI
BBIUMCIUTEIHHOM
. YUCJIICHHOTO
YCTOMYHUBOCTH
N pelieHus
pelieHui
HCKPETHBIX
anreOpanvyecKux AUCKDP
aHAJIOTOB TUITHYHBIX
CUCTEM U
MaTeMaTHYECKUX
JTUCKPETHBIX
3aja4
aHAJIOTOB B
Jiajeer
Qg depeHIraIbHbIX A
CHEKTPATbHBIM
3a1au
MIPU3HAKOM
BBISIBJICHUS
BO3MO>KHO
HEYCTOMYUBBIX
Pa3HOCTHBIX CXEM
3naer JlabopamopHvie Bonpocut k 3auemy 20-
MaTeMaTHYECKUE pabomst no memam: | 23
AJTOPUTMBI Memoo npoexmos
YHCIIEHHOTO «Hukancynayusy;
[IK-5.2 OmnwuceiBaet peleHNs THITMYHBIX Memoo npoexkmoe
MaTEMaTHYECKHE 3a a4 anre6psl, «llonumopgpusmy
MOAEIH, aHaaus3a,
(opmymmpyer, nudpepeHnranTbHbIX
TEOPETUUECKH ypaBHeHHi,
000CHOBBIBAET u
WHTETPATBHBIX
peanusyer .
ypaBHEHUU
IPOrPaMMHO y
ancieHnble MeTompl | © MEET
TS peleHus pa3pabatbIBaTh U
MOCTaBJIEHHBIX pealln30BbIBATD
3azad nporpaMmMHO
aJITOPUTMBI
MaTeMaTHYECKHUX

MOJeJIEN U X
JIUCKPETHBIX




aHaJIOr OB

Baaaeer HaBbIKaMH
YHUCJICHHOT'O
peuieHus
JIUCKPETHBIX
aHaJIOTOB
MaTeMaTHUYECKHX
MoJeIIe.

3HaeT cTpyKTypHBIE | JlabopamopHvie Bonpocul k 3auemy 24-
0COOEHHOCTH f3bIKa | pabomosl no memam. | 26
nporpamMmmupoBanus | Ketic-memoo

IpH pean3auy «Hacneoosanuey;,
MaTeMAaTHIECKHX Memod npoexmos
Mozl «NumPy»
COLMATTBHBIX

MIPOLIECCOB

YMeeT HaXOIUTh,
IIK-5.4  OOmnamaer | aHAIU3UPOBATD,
HaBBIKAMH peann30BbIBAThH
MAaTEMAaTHUYCCKOIO H IIPOrpaMMHO U

9 IrOPMTMUIECKOTO | yeronb30BaTh HA
MOJEJIUPOBAHUSA
COLMAIbHBIX
MIPOLIECCOB

MPaKTUKE AJITOPUTMBbI
MaTeMaTHYECKUX
Mojeen
COILIMAJIbHBIX
MPOLIECCOB
Buaageer HaBpIKaMH
IIPOrpaMMHUPOBAHUI
MAaTEMAaTUYCCKUX
MozaeaeH
COIINAJIBHBIX
MPOIIECCOB.

5. IlepeyeHb OCHOBHOW W JONOJHHMTEJNbHOH Y4eOHOM JIMTEpPaTypbl, HEOOXOAMMOM
AJIs1 OCBOEHMS TN CUMILTUHBI (MOLYJIfA).

5.1 OcHoBHas1 IUTEpPaTypa:

1. 3106un I'.I' .IlporpammupoBanue Ha sizbike C++ B cpeae Qt Creato / JI.A. KocTiok,
A.C. YUmbIxano u zp. - 2-e u3a., ucnp. - Mocksa : HaunonanbHbiii OTKpBITHIH YHUBEPCUTET
«MHTYHUTy», 2016. - 716 C. — Pexum JIOCTyTa
http://biblioclub.ru/index.php?page=book&id=428929

2. Amapuna, 1.B. O0beKkTHO-OpHEHTHPOBAHHOE MporpaMMupoBanue B C++: JeKuuu u
yHpakHEeHUs [DIeKTpOoHHBIN pecypc] : yueOHoe nocobue / M.B. Amapuna. — DieKTpoH. JaH.
— MockBa : Topsyas numnHusg-Tenekom, 2012. — 320 c¢. — Pexum goctyna:
https://e.lanbook.com/book/5115.

Jl1a ocBOEHMS JUCHMILIMHBI MHBAJIMAMH U JIUIIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU
3I0pOBbsSl MMEIOTCSl M3JaHUS B JIEKTPOHHOM BHUJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIanp» n «¥Opaifr».




5.2 JlonosiHuTEIbHAS JIUTEPATypa.

1. Mepesxkosckuii, 1.C. ITackans / JI.C. MepexxkoBckuii. - MockBa : [lupexr-Menua,
2010. - 123 ¢. — Pexum pocryma http://biblioclub.ru/index.php?page=book&id=49915

2. @puaman, AJIL SA3bik nporpammupoBanus Cut+ / A JL. ®dpunman. - U3a. 2-e, uchp. -
Mocksa : UnTtepuer-YHusepcuter MHdpopmannonnsix Texnonoruit, 2004. - 262 ¢. — Pexxum
noctyma http://biblioclub.ru/index.php?page=book&id=233058

6. Ilepeyenp pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHMKALIMOHHON  CceTH
«HTepHEeT», HEOOXOAMMBIX /151 OCBOECHHS TUCHUILINHBI (MOLYJIsI).

1. DIIeKTPOHHBIN KaTaJior Hayunou OMOIMOTEKH KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web

2. OnexTpoHHas OubaroTeuHas cucreMa "YHuBepcurerckas 6ubianoreka ONLINE"
http://biblioclub.ru/

3. DNeKTpOHHAs OubMoTeUHast cucrema W3/1aTeNIbCTBA "Jlanp"
https://e.lanbook.com/

4. OnekrponHas oubanoreuynas cuctema «FOpaim» http://www.biblio-online.ru

5. DnexkTponHas oubnmoreunas cucrema «ZNANIUM. COM» www.znanium.com

6. DnexkTponHas oubnuoreunas cucrema «BOOK.ruy https://www.book.ru

7. MeTtoauyecKkue YKa3aHusi AJs O0y4alOIUXCS 10 OCBOCHHMIO IMCUMILIMHBI
(MmonyJis).

O0s3aTenbHBIMU U1 CAMOCTOSATENILHONU PaOOThI CTYZCHTOB SIBIISIOTCS:

- pa300p U caMOCTOATEIbHOE U3YUEHNE TEOPETUUECKOI0 MaTepuraa 1o KOHCIIEKTaM
JIEKUMI U UMEIOLLEHCS JTUTEPATYPE;

- IOITOTOBKA U HACTPOiiKa COOCTBEHHOW KOMIBIOTEPHON TEXHUKH K paboTe;

- IOJITOTOBKA K J1a00paTOPHBIM 3aHSATHSIM.

B ocBoeHnn nuCHMIUIMHBI MHBAIUAAMHU WM JULAMH C OIPAaHWUYEHHBIMU BO3MOXHOCTSMH
3I0pOBbsl OOJIBIIOE 3HAYEHHWE HMMEeT WHIMBHyalbHas yueOHas paboTa (KOHCYJIbTALlUH) —
JIOTIOTHUTEIBHOE Pa3bsiICHEHHE yueOHOro MaTepHarna.

WnpuBuayanbHble KOHCYJBTALMM IO MPEAMETY SIBJISIOTCS BaXHBIM  (haKTOPOM,
CIOCOOCTBYIOIIUM MHJIMBUIYaU3alliid O0yUeHUsI U YCTaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM U OOy4arolMMCs HMHBAJIUIOM WM JIMIOM C OTPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

8. llepeyenp MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3YEeMBbIX NPH OCYLIECTBICHHH
0o0pa3oBaTe/IbHOIO MpoLecca 10 JHCUHUIIIMHE.

8.1 Ilepeyenb MHGPOPMANMOHHBIX TEXHOJIOTHH.

[Ipu u3yuenuu cryaeHTaMy AUCUMILIMHBI UCIIOIB3YIOTCS CIEIYIOIINE TEXHOIOTHH:

- TEXHOJIOTUU MpoOJIeMHOro oOyueHus (mpoOJieMHbIE JIEKIMH, MPOBOAMMBIE B (Qopme
Jajora, peleHue yueOHo-mpoecCHOHANBHBIX 3a/1a4 Ha MPaKTHUECKUX 3aHATHIX;

- UTPOBBIE TEXHOJIOTHH (KMHTEIJUIEKTYyaJIbHbIE PA3MUHKN, «MO3TOBBIE LITYPMBI»);

- MHTEpaKTUBHBIE TEXHOJOTMM (IIPOBEAECHUE JIEKIUH JAMAJoroB, KOJUIEKTHBHOE
00cCy>XJIeHUE pa3IMYHbIX [MOIX0/I0B K PEIIEHUIO TOW WIIM HHOM NpodeccuoHaIbHOM 3a7aun);

- MH()OPMAITMOHHO-KOMMYHHKATUBHbBIE 00pa3oBaTeIbHble TEXHOJIOIHU (MOJECINPOBAHHE
U3y4aeMbIX SBJICHUH, IPE3EeHTALNsl yUEOHBIX MaT€PHUasIOB) U 3JIEMEHTBI TEXHOJIOTMIA IPOEKTHOIO
o0ydeHusl.

JUis BBINOJHEHUS MOJAEIMPOBAHUSA HEOOXOOUM NaKeT HPUKIAAHBIX I[pOrpamm JJis
paboThI ¢ TEKCTaMU M MPE3CHTALMSMH, a TAKXKE MPOrpaMMbl U3 11 8.2.

JIeKIIMOHHBIE 3aHATHSA IO Psily TEM IPOBOJATCS MPENOAaBaTENeM Kak MpoOJieMHbIE B
¢dopme nuanora. Ha npakTHUeCKUX 3aHATUSAX UCIOIb3YIOTCS U «MHTEIJIEKTYalbHbIE PAa3MUHKN,
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AJIEMEHTHl JUCKYCCUHM, KOJJIEKTUBHOE OOCYKIEHHE pELIEHUI 3aJady M MoJeled H3ydyaeMbIX
SIBJICHUH, IIOATOTOBJIEHHBIX CTYJICHTaMU K 3aHATHIO U T.[.

8.2 IlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 O0ecTieYeHusl.

Crmcok CBO6OI[HO pacupocCcTpaHsaIeMoro NporpaMMHOro obecrneyeHus

el NS>

Lasarus..

NetBeans (nocTyneH 1o OTKpPBITOM TUIIEH3UN);
PyCharm (ztoctymneH no oTKpbITON JIMLIEH3HUH);
Free Pascal (ocTynen no OTKpBITON JIMLIEH3UH);

8.3 Ilepeyenb MHGOPMANHMOHHBIX CIIPABOYHBIX CHCTEM:

1.  DnexTpoHHas

CITpaBOYHAs

cuctemMa g paspaborumkoB  — MSDNA

(https://msdn.microsoft.com/ru-ru).

2. OGpa3oBaTenbHbI MOpPTaN Ui OCBOEHHS 0a30BBIX HABBIKOB IPOrPaMMHPOBAHUSA
GeekBrains (www.geekbrains.ru).

3. CnpaBouno-nipaBoBas cuctema «Koncynbrant [Timrocy (http://www.consultant.ru)

4. DnexTponHas oudsimoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajJbHO-TeXHHYECKAS

0aza, HeoOXxoauMasi s  OCYLIeCTBJICHHUS

00pa3oBaTe/ILHOIO NMpoUecca Mo TUCHUILINHE (MOIYJIIO).

MaTepHanLHo-TeXanecxoe obOecrieueHue JAUCIMITIINHBI

Ne Bup pabor
(MOyJIsl) ¥ OCHAIIIEHHOCTH
1. JIaGopaTopHbie [Tomemienne s TNpoBeJeHUS  J1a0OPATOPHBIX — 3aHATHN
3aHATHS OCHAIIIEHHOE y4ueOHO Me0enblo, MIEPCOHAIBHBIMU
KOMIIBIOTEpaMM ¢ JoctynoM K cetd "HHrtepHer" u
oOecriedeHHeM JOCTyla B 3JEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeNIbHYIO Cpely OpraHU3aLuu
2. I'pynmnossie [Tomemienue sl TPOBENEHUSI TPYIOBBIX (MHAUBHUIYAIbHbIX)
(MHIUBHTYaTbHBIC) KOHCYJIbTaIUH, y4eOHOU MeO0enbIo, OCHAIIIEHHOE
KOHCYJIbTAIlH MPE3EHTAIIMOHHOW TEXHUKOHW (IIPOEKTOp, SKpaH, HOYTOYK) U
COOTBETCTBYIOLIMM IIPOrPAMMHBIM 00eCIIeUeHHUEM
3. Texkymmuii  KOHTpOJb, | [loMemenne s OpoOBEACHUA TEKYIIEW W MPOMEKYTOYHOM
IIPOMEKYTOUHas aTTecTalluy, OCHAILIEHHOE YUYeOHO! MeOenblo, NepCOHAIbHBIMU
aTTecTalus KOMIBIOTEPAMU C JocTynoM K cetu "HMHtepHer" wu
o0ecreyeHneM JI0CTyla B JJIEKTPOHHYIO HWH(POPMAIMOHHO-
00pa30BaTeNbHYI0 Cpely OpraHu3aluu
4, CamocrosTenbHas Kabuner 1yt caMOCTOSTENbHON  pabOThl, OCHAIIEHHbBIN
pabora KOMITBIOTEPHON TEXHHUKOW C BO3MOYKHOCTBIO TOIKIIOYCHHS K

cetu «VHTEpHET», NPOrpaMMON JKPAaHHOTO YBEJIHWYEHUS U
00ECMEeUYeHHbIH JOCTYNOM B 3JIEKTPOHHYIO HH(pOpPMaIlMOHHO-
00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA
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