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MporpamMmy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) byxapaes H.P. kadenpa
TEXHONOIM NPOrpamMMmMpPoOBaHnNS OTaeNneHne PyHaaMeHTanbHOM NHAPOPMATUKN 1 MHADOPMALNOHHbIX
TexHonorui , Naille.Boukharaev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B kypce 0CHOBHOe BHUMaHWe yaensaeTcs aHanmsy BPEMEHHOM CNOXHOCTU U METOLaM MOCTPOEHMS
9PPEKTUBHBIX anrOpUTMOB. TeopeTn4ecknin Kypc noaaepXmnBaeTcs KypCcoBbIM MPOEKTOM
(CTpykTypbl AaHHbIX 1 anrop1TMbl). B npakTnyeckom Kypce n3yyatoTCsi OCHOBHbIE CTPYKTYpb
OaHHbIX, CTYOEHTbI B TE4YEeHMEe OBYX CEMECTPOB BbIMOMHAIOT YeTbipe 3a0aHnsa No pasnnyHbIM
pasgnenam Kypca. B ocHOBY 3a0aHuin NoNoXeHbl pasnnyHble 3a4a4um, KOTopble BCTPeYarTCs B
npakTudeckon neatenbHocTu. Mpu 3awmTe pabot 6oMbloe BHUMaHNE yOenseTcs aHannay 3amnad u
9dodpekTUBHON peannsauum anropnuTMoB.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnnHa BkntodeHa B pasaen " 51.6.13 ducumnnaunHbel (Mogynn)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 09.03.04 MNporpaMMHas MHXEHEpPUst U OTHOCUTCS K 6a30BOA
(obwenpodheccroHanbHoi) YacTn. OcBanBaeTcs Ha 1 Kypce, 2 ceMecTp.

JaHHas gucumnnmHa OTHOCUTCA K npogoeccnoHanbHbIM ANCLUNAVHAM.

YnTtaetcsa Ha 1 Kypce 2 ot ceMecTp Ons CTyOeHTOB, obydatowmxcs no HanpaeneHuto "MporpamMmHast
NHXeHepnsa".

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monyns

B pesynbrate 0CBOEHUS AMCUMMINHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHUUN:

PacwmncbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-12 BnafeTb OCHOBHbIMM MeToAamu, crocobamm 1 cpeactesamu
(OBILEKYNITYPHBIE NONyYeHns, XpaHeHus, nepepaboTkn NHgopMaLmmn, UMeTb
ynetyp HaBblkN PaboTbl C KOMMBIOTEPOM KaK CPELCTBOM yrnpaBieHus
KOMMeTeHuunn) -
NHJpopMaLnen;
OK-14 BnafeTb OOHMM N3 UHOCTPAHHbIX S13bIKOB HA YPOBHE HE HUXe
(0BLeKkynbTypHbIE 43T OBODHOMO P yp
KOMMeTeHuunm) P P '
CNoCOBHOCTb NOHMMATb U NMPUMEHSITb B UCCNEL0BATENBCKON 1
NPUKNaaHON OeAaTeNbHOCTU COBPEMEHHbI MateMaTn4eckunia
AK-4 annapar, doyHoameHTanbHble KOHLENUUN N CUCTEMHbIE
MeT rMun, MexayH Hble 1 N NOHanbHbI
(NPOMECCHOHANbHbIE eTogonoruu, 6e AyHapoaHble 1 NPOHeCcCHoHanbHbie
KOMMETEHLN) cTaHmapTbl B 061acTM MHAPOPMALMOHHbBIX TEXHONOI A,
CNoCcobHOCTb MCMONb30BaTb COBPEMEHHbIE MHCTPYMEHTASIbHbIE
N BbIYUCNIUTENbHBbIE CPeacTBa (B COOTBETCTBUM C NPOOUIEM
NOArOTOBKN);
AK-7 cnocobHoCTb cobupaTtb, 0bpabaTbiBaTh U MHTEPNPETUPOBATD
HHbl -BPEMEHHbIX Hay4YHbIX NCCNeaoBaHNn, HEOOXOaUMBI
(NPOKECCHOHANTbHbIE NaHHble COo-BpeMe ay ccnepnoBaHuiA, Heobxon e
KOMMETEHLINM) ons oopMUpoBaHNS BbIBOLOB MO COOTBETCTBYIOWMM HAYYHbIM,
NpodheccmnoHanbHbIM, COLMANbHBIM U 3TUYECKMM Npobnemam;

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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HeobXxoAMMOCTb B MOCTPOEHUN 3XDGEKTUBHBIX aIrTOPUTMOB, POSb aBCTPaKTHbIX CTPYKTYP AaHHbIX
NpW NOCTPOEHNM anropuTMOB, Kak BblBOp CTPYKTYPbl AaHHbIX BIMSIET HA CIOXHOCTb peannsaumm
3anauqu;

2. DONIXEH yMeTb:

DOpVIeHTI/IpOBaTbCFI B CyLECTBYOWMNX METOAAX aHanM3a BPeMEHHON N EMKOCTHOW CNOXHOCTEN
anropuTMOB 1 MeToaax aPPeKTUBHbBIX anropuTMOB, CPaBHMBATb Pa3nnyHble CrNocobbl peannaaumm
Mo CNOXHOCTH;

3. DONXEH BnaneThb:

TEOPETNYECKMMM 3HAHUSMI O METOAAX aHann3a n NPOeKTUPOBAHNS anropMTMOB, 06 OCHOBHbIX
CTPYKTYpax AaHHbIX, yMETb paboTaTb C ANHAMUYECKMMN CTPYKTYPaMi OAHHbIX;

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

[ npro6pecTtu HaBbiki adbdhekTVBHON peann3aumnn 3anay, Tpebyiolmnx CO3AaHNS CIOXHBIX CTPYKTYP
LaHHbIX, YMEHUS pa3bumBaTb CNOXHYKO 3aAady Ha COCTaBHbIE YAaCTW, aHANN3NPOBATb CBA3M MeXay
PasnNYHbIMK YaCTAMM, UCMONb30BaTb 0O BEKTHO-OPUEHTUPOBAHHDIV NOAXO0A,.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBLI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLIMMNHBI 3a4€eT BO 2 CEMECTpe.

CyMMapHo No OMcumMnanHe MoxHo nony4nts 100 6annos, n3 HKX Tekylas paboTta oueHmBaeTcs B 50
6annos, nTorosasi popma KoHTpons - B 50 6annos. MuHMManbHoe KOnM4ecTBo Onst Aonycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yoo0B.);

54 6anna n MeHee - "HeynoBNeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunavHe/ MOAynto
TemaTtnyeckuu nnaH guCUUNAUHbI/MOAYNS

Buabl n yachbl
ayauTOpHOM paborThbl,

Pasnen
Henens MX TPYAO0EMKOCTb Tekywwme popMb!
N D.MKAL:)ILF;,T’I.IV;HH/ CemMecTpl.omectpa (B 4acax) KOHTponsi
neKu““I'Ipaxmqecxuenaﬁoparopuble
3aHATUA pa6oTbl

Tema 1. BeepgeHue.
[MpeomMeT ANCUNNANHDI:
aHanus kayecrtea
anropuTMoB n
‘lpaspaboTka MeToaoB
NoCTPOEHUs

3PP EKTUBHBIX
anropuTMoB.

Huckyccusa

KETPOHHBH
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 2.
MartemaTtnyeckme
OCHOBbI aHanusa
aNiropuTMOB: CKOPOCTb
pocTa oyHKUUI, aHanms
PEKYPCUBHbIX Hay4Hbin
2.[nporpamm, pelieHune 2 2 2 2 noknan,
PEKYPPEHTHbIX
cooTHolweHnn CTtekn,
oyepenu, neku.
Cnocobbl
npencrasneHmns.
Onepauun Hag HAMK.

Tema 3. CTpyKTypbI
JaHHbIX Ons
npeacTaBneHns
HEKO-TOPbIX
MaTeMaTn4yeckmx
06bEeKTOoB.
[NpencraeneHuve HayyHbI
3.|nocnegoBaTeNbHOCTEWN, 2 2 2 2 noknan,
MHOXECTB, LEPEBLEB,
rpadpos 1 T1.n. O6x0abI
hepeBbeB 1 rpadoos B
rNyOUHY 1 WNPUHY.
KonnposaHue
nepesbes. [lnvHa
nyTen.
Tema 4. [lpesoBmaoHas
CTPYKTYpa OaHHbIX ONs
3agaun OB bEIVHNTDL
- HAUTW. lMpouenypsl
HANTW n
OBBEONHUTD 1 nx
Moamndomkaumm nyTem
4. nepecTponky OaHHbIX: 2 2 2 2
cxaTtue nytm u
6anaHcmposka. OueHka
CNOXHOCTW
COOTBETCTBYIOLNX
anropuTMoB.

Hay4Hbin
noknan

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 5. CopTuposka
NaHHbIX. BHyTpeHHas
copTMpoOBKa
(MaccusoB). HuxHue
OLIEHKM CNOXHOCTU
anropuTMoB
COPTUPOBKMN,
OCHOBAHHbIX Ha
CPpaBHEHMSAX 3/IEMEHTOB.
OneMeHTapHble MeTOabI
COPTUPOBKN: OOMEH,
BCTaBka, Bblbop. Hay4HbIl
5.[Y ny4yiweHHble meToabl 2 2 2 2 noknan
copTupoBku. beicTpas
COpPTMpPOBKA -
ynopsinoyeHve 3a
cpenHee Bpems O(n log
n). CopTnposka
[epeBoM yrnopsagoyeHme
3a Bpemsa O(n log n) B
XyOLleM cnyyae.
Pacnpegensiowas
COPTUPOBKA.

Tema 6. lNonck n gpyrve
onepauunn Hang
Tabnuuamu.
lNocnepnoBaTenbHbIA
‘IMoOnCK.
Norapudpmnyecknin
MOUCK B CTATU4YECKNX
Tabnuuax.

Tema 7.
Norapudgomnyeckuni
MOWCK B ANHAMUYECKNX
Tabnuuax. [epesbs
6uHapHOro novcka
(ABI1). Onepauuun Han
- |[Hymm. CpenHee Bpems > 5 > 5
yCMewHoro v
6e3ycnewHoro noucka B
cny4anHbix OBr1.
Lepesbs,
cbanaHcupoBaHHbIe Mo
BbicoTe. OCHOBHbIE
TNbl 6anaHCUPOBKM.

HayyHbI
2 2 2 2 noknan

Hay4Hbin
noknan

KETPOHHBH
B_EPCHTET
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Bugbl n yachbl
Pasgmen ayauTopHoOW paboTbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
NI Avewanmuel - (CeMecTPovecTpa (8 vacax) Xowrpans
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 8. XewnposaHue,

nnu mMeton

Bbl4MCNAEMOro agpeca.

Xew-goyHKumnun. Hay4Hbin
8.|PaspeleHne konnunauin. 2 4 4 4 noknan,

Mpouenypbl noncka,

BK/IIOYEHUNSA U

WCKNIOYEHNS B

xew-tabnuuax.

Tema . Itorosas > 0 0 0 3aver
" |dopma KoHTpoOnNA

Ntoro 18 18 18

4.2 CopepxaHue OUCLUMNIMNHbI

Tema 1. BBepgeHue. NMpeameT AUCLUMNIUHDI: aHaNU3 KayecTBa aNrOpMTMOB U pa3paboTka
MeToA,0B NOCTPOoeHUs 3 PeKTUBHbIX aNrOPUTMOB.

JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

BeepneHue. MNpeamet aucumnInHb: aHann3 kadecTea anroputMoB 1 paspabotka MeToaoB
NOCTPOEHNS 3PPEKTUBHBIX anropuTMOB. TeopeTnyeckas 4acTb.

npakTnyeckoe 3aHsitne (2 4aca(os)):

BeeneHue. MNpeamet oucumnInHbL: aHann3 kKa4ecTsa anroputMoB 1 paspabotka MeToaoB
NOCTPOEHNS 3PEKTUBHBIX anropuTMoB. MpakTuyeckas 4acTb.

naboparopHas pabora (2 4aca(oB)):
PeweHune 3apay no teme: NpeoMeT OMCUMNANHBI: aHANM3 Ka4ecTsa anropuTMoB 1 paspaboTka
METOLOB MOCTPOEHNS 3PPEKTUBHBIX aNropuTMOB. KOMMbioTEpHAs peannsauns

Tema 2. MaTemaTuyeckue OCHOBbI aHann3a airOPUTMOB: CKOPOCTb pocTa (PyHKLMIA, aHanu3
PEeKYPCUBHbIX NMporpamMm, peLLieHue peKyppeHTHbIX COOTHoLIeHM CTeku, ouepenun, aeku.
Cnocob6bl npencrasneHus. Onepauumn Hag HUMM.

NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):
MaremaTnyeckne OCHOBbI aHanM3a anropmMTMOB: CKOPOCTb pocTa QYHKLNIA, aHaNn3 PeKYPCUBHbIX

NporpammM, pelweHne PeKyppPeHTHbIX COOTHoWeHnA CTekn, odepenn, nekun. Cnocobbi
npeacrtasneHus. Onepaunm Hag HUMKU. TeopeTmyeckas 4acTb.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MartemaTtnyeckrne oCHOBbI aHanmM3a anropuTMoB: CKOPOCTb pocTa (PYHKLUNIA, aHaNU3 PekypCUBHbIX
NporpammM, pelweHne PeKyppPeHTHbIX COOTHoWeHnA CTekn, odepenn, neku. Cnocobbi
npeacrtasneHus. Onepaunn Hag HUMK. [pakTuyeckas 4acTb.

naboparopHasi paborta (2 4aca(oB)):

PeweHune 3apnay no teme: MatemaTnyeckme OCHOBbI aHanM3a anropuTMOB: CKOPOCTb pocTa
QOYHKUWIA, aHaNN3 peKypPCUBHbIX NPOrpaMMm, peeHne peKyppeHTHbIX COoTHoweHmn CTekn, odepean,
nekn. Cnocobbl npeacrtasnexHms. Onepauun Hag HUMK. KoMmnbioTepHas peannsauus

Tema 3. CTpyKTYpbl AaHHbIX A5 NpeacTaBieHUsi HEKO-TOPbIX MaTeMaTUYeCcKMX 06 bLEKTOB.
MNpencraBneHne nocnepoBaTenbHOCTEN, MHOXECTB, AepeBbeB, rpacos u 1.n. O6xoab!
AepesbeB U rpachos B rny6uHy un wmpuHy. KonnposaHue pnepesbes. [nuHa nyTen.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

CTpyKTYpbl OaHHbIX AN51 NPeACTaBNEHUs HEKO-TOPbIX MaTeMaTmyecknx o6 bekToB. MNpencrasnexHne
nocnenoBaTenbHOCTEN, MHOXECTB, AepeBbeB, rpadoos 1 T.n. O6xoabl AEPeBbEB U rpaddoB B rNy6uHy
n wvpuHy. KonnpoeaHue nepesbes. nnHa nyTteil. Teopetnyeckas 4actb.
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anay no teme: CTPyKTypbl AaHHbIX 419 NPEACTABNEHNS HEKO-TOPbIX MaTeMaTUyeckmx
06bekToB. MNpencTtasneHve NocnenoBaTenbHOCTEN, MHOXECTB, AePEBbEB, rPadooB 1 T.M. O6xonbl
LEePEeBbEB M rpadooB B rnybuHy 1 wWnpuHy. KonnposaHune aepeBbes. [nnHa nyTei.

naboparopHasi pabora (2 yaca(oB)):

PeweHne 3apnay no teme: CTPyKTypbl AaHHBIX ONS NPEACTaBNEHNS HEKOTOPbIX MaTEMaTUYECKUX
06bekToB. [pencrasneHve NocnenoBaTenbHOCTEN, MHOXECTB, AepeBbEB, rpachos 1 17.n. Obxoabl
LepeBbeB 1 rpadooB B rnybuHy n wupuHy. KonvposaHue nepesbes. nnHa nytein. KomnbotepHas
peannsaums

Tema 4. lpesoBuOHas CTPyKTypa AaHHbIX ons 3apayum OB bEAUHUTD - HAWUTW. Mpouenypbl
HAUTU n OBBEOVHUTD u nx moaucmukauum nytem nepecTpomkmu AaHHbIX: cXXaTtue nytm n
6anaHcupoBka. OueHKa CNOXHOCTU COOTBETCTBYIOLLUX airOPUTMOB.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

IpesosuaHas cTpykTypa AaHHbIx ans 3agaun OB bEONHUTD - HAUTW. Mpouemypbl HAUTV n
OBBbEOVHUTD 1 ux mogmcbunkauum nytemM nepecTponkn JaHHbIX: cXaTtne nytm n 6anaHcmposka.
OueHKa CNOXHOCTU COOTBETCTBYIOWMX anropuTMoB. TeopeTmyeckas 4acTb.

npakTnyeckoe 3aHsitne (2 4aca(os)):

IpesoBuaHas cTpykTypa AaHHbIx ans 3agaun OB bEONHUTD - HAUTW. Mpouemypbl HAUTW n
OBBbEOVHUTD 1 ux mogmdunkauum nytemM nepecTponkn JaHHbIX: cXaTtne nytm n banaHcmposka.
OueHkKa CNoXHOCTM COOTBETCTBYIOWMX anropntMoB. MNpakTuyeckas 4acTb.

naboparopHas pabora (2 4aca(oB)):

PeweHve 3anay no teme: [lpesosmaHas CTpykTypa AaHHbix ons 3agayn OB bEOVHATD - HANTW.
Mpouenypbl Pewenne 3apad no teme:HANTU n OB bEAVHNTD n nx mogndomkauum nytem
NepecTporikn faHHbIX: cxaTtune nyty n 6anaHcmposka. OueHka CNoXHOCTN COOTBETCTBYHOLNX
anroputmoB. KoMnbioTepHas peannsaums

Tema 5. CopTnpoBKa gaHHbIX. BHyTpeHHSAs1 copTUpoBKa (MaccmBoB). HUXHMe OLeHKMU
C/I0XXHOCTU anNroputMOB COPTUPOBKU, OCHOBAHHbIX Ha CPaBHEHUSAX 3/IEMEHTOB.
AnemeHTapHbIe METOAbl COPTUPOBKMU: OOMEH, BCTaBKa, BbIOOP. YNyuylLeHHble MeToAabl
COpPTUPOBKU. BbICTpasi copTMpoBKa - yrnopsiaodyeHne 3a cpenHee Bpems O(n log n).
CoptupoBka nepeBom ynopsigodeHue 3a Bpemsi O(n log n) B xyowem cnyyae.
Pacnpepensiow,aa copTMpoBkKa.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

CopTtupoBska faHHbIX. BHyTpeHHAs copTupoBKa (MaccmBoB). H1XHME OUEHKN CROXHOCTU
anropuTMOB COPTUPOBKU, OCHOBAHHbIX HA CPaBHEHNSX SNEMEHTOB. DNIEMEHTaPHbIE METObI
COpPTMPOBKN: 0OMEH, BCTaBka, BblIbop. YnyylleHHble MeTOAbI COPTMPOBKK. BbicTpas copTnpoBka -
ynopsnoyeHune 3a cpegHee spems O(n log n). CopTupoBka gepesoM ynopsaodeHme 3a spemsa O(n
log n) B xyawem cnyyae. Pacnpenensiowas cCopTMpoBka. Teopetmnyeckas 4acTb.

npaktnyeckoe 3aHsitne (2 4aca(os)):

CopTtupoBska faHHbIX. BHyTpeHHSAs copTupoBKa (MaccmBoB). HXHME OUEHKN CROXHOCTU
anropuTMOB COPTUPOBKU, OCHOBAHHbIX HA CPaBHEHNSX SNEMEHTOB. DNIEMEHTapPHbIe METOObl
COpPTMPOBKN: 0OMEH, BCTaBka, Bblbop. YnyyleHHble MeTOAbl COPTMPOBKX. bbicTpas copTnpoBka -
ynopsnoyeHune 3a cpegHee spems O(n log n). CopTupoBka aepesoM ynopsaodeHne 3a spems O(n
log n) B xyawem cnyyae. Pacnpenensiowas copTnposka. [1paktuyeckas 4acTb.

naboparopHas pabora (2 4aca(oB)):

CopTtupoBska faHHbIX. BHyTpeHHSAs copTupoBKa (MaccmBoB). HXHME OUEHKN CROXHOCTU
anropuTMOB COPTUPOBKU, OCHOBAHHbIX HA CPaBHEHNSX SNEMEHTOB. DNIEMEHTapPHbIe METOObI
COpPTMPOBKN: 0OMEH, BCTaBka, Bblbop. YnyyleHHble MeToabl COPTMPOBKY. bbicTpas copTnpoBka -
ynopsgoyeHune 3a cpegHee spems O(n log n). CopTnpoeka gepesom ynopsioodeHne 3a spems O(n
log n) B xyawem cnyyae. PeweHne 3anay no teme: Pacnpenensiowas coptmposka. KomrnbioTepHas
peannsauns

Tema 6. Mouck n apyrue onepauum Hag Tabnuuamu. NMocnepoBaTeNnbHbINA MOUCK.
NorapudomMnuecknin Nouck B cTaTuyeckux Tabnuuax.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):
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Mouck n gpyrue onepaumun Han Tabnuuamn. MNocnegoBaTtenbHbI Nouck. JlorapndoMmnyecknii Nnonck B
cTaTtnyeckux Tabnmuax. TeopeTnyeckas 4acTb.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Mouck n gpyrue onepaumun Han Tabnuuamn. MNocnegoBaTtenbHbI NoUck. JlorapndoMmnyecknii Nonck B
cTaTtnyeckumx Tabnuuax. MNpakTnyeckas 4acTb.

naboparopHas pabora (2 4aca(oB)):

Pewenne 3apnay no teme: lNownck n opyrne onepaunn Hag Tabnuuamu. lNMocnenosartenbHbi NOUCK.
Norapudommnyeckunii Nouck B ctatmyeckux tabnmuax. KomnoblotepHas peanvsaums

Tema 7. JlorapucoMmnueckmin NOMCK B AMHaMuyeckux tabnuuax. epesbsi 6MHapHOro novcka
(4B6M). Onepauum Hag HUMK. CpeHee BpeMs yCreLwHoro n 6esycneLHoro nomcka B
cnyvanHbix OBM. OepeBbsi, cbanaHcMpoBaHHbIe NO BbicoTe. OCHOBHbIE TUMbI 6anaHCUPOBKM.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

NorapudpMuyecknii nomck B amHammnyeckmx tabnuuax. epesbs buHapHoro noucka (OBMN).
Onepaumn Hag HuMK. CpefHee BpeMs ycrewHoro n 6esycnewHoro noncka B cnyyariHoix ObI1.
JepeBbsi, cbanaHcmpoBaHHble No BbicoTe. OCHOBHbIE TUMNbl 6anaHcnpoBku. TeopeTnyeckas YacTb.

npakTnyeckoe 3aHsitne (2 4aca(os)):

NorapudpMuyecknii nomck B amHammnyeckmx tabnuuax. epesbst buHapHoro nouncka (OBM1).
Onepaumnun Han HUMK. CpefHee BpeMs ycrewHoro n 6esycnewHoro noncka B cnyyariHoix ObI1.
[epeBbsi, cbanaHcMpoBaHHble No BbicoTe. OCHOBHbIE TUMbl BanaHcnpoBku. MNpakTnyeckas YacTb.

naboparopHasi paborta (2 4aca(oB)):

PeweHune 3apnay no teme: JlorapmMmyecknii NoMck B AMHammnyeckmx tabnuuax. lepesbs
6uHapHoro noucka (ABMM). Onepaunn Han HUMKU. CpefHee BPEMS yCnewWwHoro n 6esycnewHoro
noucka B cnyyaiHbix OBIN. Oepebs, cbanaHcMpoBaHHbie No BeicoTe. OCHOBHbIE TUMbI
6anaHcupoBkn. KomnbloTepHas peannsaums

Tema 8. XelunpoBaHue, Unu MeTon Bbluucnsemoro agpeca. Xeww-cdoyHkuuu. PaspelwueHmne
Konnuaun. Mpouenypbl NONCKa, BKOYEHUS U UCKITHOYEHUS B XeLU-Tabnuuax.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

XemmpOBaHme, nnn MetTomn BblHMcnisseMoro agpeca. XeU.I-q)yHKLI,VIVI. Pa3peUJeH|/|e KONNU3ni.
I'Ipoue,uypbl noncka, BKJIKOYEeHNA N UCKNMKOYEHNA B xew-tabnmuax. TeopequeCKaﬂ 4acTb.

npakTudeckoe 3aHsitne (4 yaca(os)):

XeUJI/IpOBaHVIe, nnn MeTon BblHMCnisseMoro agpeca. XeLLI-prHKLI.VII/I. Pa3peLueH|/|e KONNU3ni.
I'Ipoue,uypbl noncka, BKJIKO4YEeHNA N UCKNKOYEHNA B xew-tabnmuax. npaKTI/I‘-IeCKaFI 4acTb.

naboparopHasi pabora (4 4aca(oB)):

PeweHne 3anay no teme: XeLIJI/IDOBaHI/Ie, nnnm MeTon BblHncnaemoro agpeca. XeLU-(pYHKLI,I/IVI.
Pa3peLueHme KONMN3NIA. I'Ipoueuypbl noncka, BKMKOYEeHNA N NUCKITIOYEeHNSA B xew-tabnmuax.
KOMFIbeTepHaﬂ peann3auuns

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buaobi
N Paanen Cemectp| HeAens | camoctosirensHoi TpyaoemkocTh ;ﬂ%ﬂ:;ﬁ?:;ﬁﬂﬂ;
AucumnnmHbl pcemeCTpa pa6oTbl (B yacax) 260TbI
CTYZeHTOB P
Tema 1. BeeneHwe.
[MpeomeT ONCUMNAUHDI:
aHannm3 KavyecTtBa
anropnuTMoB 1 noaroTtoBka K
1. 2 nckyccus
pa3pa60TKa MeTon0B OncKyccunm 6 Anckyce
NMOCTPOEHMUA
3PYPEKTUBHbIX
anropnTMos.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
il YHHBEPCHTET
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

JucumnnvHbl Cemectp

Tema 2.
MartemaTtunyeckme
OCHOBbI aHanun3a
anropuTMOB: CKOPOCTb
pocTa PyHKUNK, aHann3
PEKYPCUBHbIX noaroToska K
2.\nporpamm, pelieHve 2 Hay4YHOMy 6 Hay4HbI Joknag,
PEKYPPEHTHbIX noknaay
cooTHoweHunn Ctekn,
oyepenun, Oeku.
Cnocobbl
npencrasneHns.
Onepaunn Hag HUMN.

Tema 3. CTpyKTypbI
OaHHbIX AN
npencraBneHns
HEKO-TOPbIX
MaTemMaTtnyeckmx
06bEKTOB.
lMpencrasneHne NnoAroToBka K
3.|nocneposartenbHOCTEN, 2 Hay4YHOMy 6 Hay4HbI goknan
MHOXECTB, NEPEBbEB, noknagny
rpadoos 1 1.n. O6x0abl
nepesbeB N rpadooBs B
FNyOuHY 1 WWPWHY.
KonuposaHue
nepesbes. nvHa
nyTen.

Tema 4. [lpesoBnaHas
CTPYKTYpa OaHHbIX A4
3anayv OB bEONHUTD
- HAUTW. MNpouenypsbl
HAUTUN n
OBBbEAONHUTD un nx

4 mMoaudpmkaunn nyTem 2
‘|nepecTpoinkn faHHbIX:
cxarve nytm u
6anaHcmposka. OueHka
CNOXHOCTH
COOTBETCTBYHOLNX
anropuTMoB.

MOAroToBKa K
Hay4YHOMy 6 Hay4YHbliA goknag,
noknagy

KETPOHHBH
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Buabi
N Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb

CTYAEHTOB
Tema 5. CopTnposka
HNaHHbIX. BHyTpeHHAs
copTunpoBka
(MaccuBoB). HuxHue
OLIEHKM CNIOXHOCTU
anropuTMos
COPTUPOBKMU,
OCHOBAaHHbIX Ha
CpaBHEHNAX 3NEMEHTOB.
OneMeHTapHble MeTobl
COPTUPOBKN: OOMEH, :gﬂ:g;?f'(a K
BCTaBka, Bblbop. y y

5.[Yny4weHHble meToabl 2 Aoknafy 6 Hay4HbI Joknag,
copTupoBKkK. bbicTpas FOAroToBKa K
COpTMpPOBKA - Hay"HOMy
noknaay

ynopsigoyeHue 3a
cpenHee Bpemsa O(n log
n). Coptuposka
NlepeBoM yrnopsaoyeHue
3a Bpems O(n log n) B
Xy[lWeM cnydae.
Pacnpegenstowas
COpPTMPOBKA.

Tema 6. lNouck n gpyrne
onepauun Hang
Tabnuuamu.
[NocnepoBaTenbHbI
‘IMOUCK.
INorapudpmnyecknin
NMOUCK B CTATUYECKUX
Tabnuuax.

Tema 7.
Norapugomnyeckmi
MOMCK B ANHAMUYECKNX
Tabnuuax. epesbs
6uHapHoro novcka
(4bBIM). Onepauunmn Hag
- [Hmu. CpenHee Bpems 5
YCMELWHOro u
6e3ycnewHoro nomcka B
cnyyanHbix OBIM.
HepesBbs,
cbanaHcupoBaHHbIe Mo
BbicOTe. OCHOBHbIE
TUNbl 6anaHCUPOBKMX.

NOAroToBKa K
2 Hay4YHOMY 8 Hay4HbI goknan
noknany

MOAroToBKa K
Hay4YHOMy 8 Hay4YHbliA goknag,
noknagy

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 8. XewwnposaHue,
nnn meton
Bbl4MCISIEMOro agpeca.
Xew-gyHKuunu. NnoAroToBka K
8.|PaspeweHne konnuaui. 2 Hay4YHOMy 8 Hay4HbI Joknag,
Mpouenypbl noncka, noknagny
BK/TIIOYEHUNS U
NCKINIOYEHNS B
xew-tabnmuax.
NToro 54

5. O6bpasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

O6yyeHre NPoNCxoamT B oopMe CEMUHAPOB, NabopaTopPHO-NPaKTUYECKNX 3aHATUIA, a TakXe
camocToATeNbHOW paboTbl CTYAEHTOB.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCT!, MPOMeXYTOYHOW
aTTecrauum rno uMToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BeegeHue. Mpeamet AUCLUNNMHBI: aHa/IW3 KayecTBa anropuTtMoB U pa3paboTka
MeTo,0B NOCTPOeHUsi 3P PeKTUBHBIX a/IrOPUTMOB.

LCKYCCUS , NPUMEPHbIE BONPOCHI:

AHanns kayectsa anropuMTMoB 1 paspaboTka MeToo0B NOCTPOEHMS 3PEKTUBHBIX anropUTMOB.
Pasbop peanusaumm asyx npumepos: Peannsaums anroputma 3agaym MNMoctpoeHne psaa Pappes.
PasHble cnocobbl peanvaaummy 3agadv COPTMPOBKY C MCMONb30BAHMEM KapMaHOB.

Tema 2. MaTeMaTMyeckue OCHOBbI aHanu3a afiropUTMOB: CKOPOCTb pocTa (oyHKLIMA, aHanus3
PEeKypPCUBHbIX MPOrpamMm, peLleHne peKyppeHTHbIX COOTHoLIeHU CTeku, ouepeam, OeKu.
Cnocobbl npepcraBneHuns. Onepauumn Hag, HUMM.

Hay4YHbI ooknag , npuMepHbIe BOMPOCHI:

MartemaTunyeckrne oCHOBbI aHanmM3a anropuTMoB: CKOPOCTb pocTa (PYHKLUNIA, aHaNU3 PeKypCUBHbIX
nporpammM, pelweHne PekyppPeHTHbIX COOTHoWweHnA CTekn, odepenn, aekn. Cnocobbl NpencTaBneHus.
Onepaunn Haa HuMun. ObeyxaeHme.

Tema 3. CTpyKTypbl AaHHbIX AS NpeacTaBieHUsi HeKO-TOPbIX MaTeMaTUYeCcKux 06 bEKTOB.
MNpencraBneHne nocnepoBaTenbHOCTEN, MHOXECTB, AepeBbeB, rpacoB u 1.n. O6xoAab!
AepesbeB U rpachos B rnybuHy un wmpuHy. KonuposaHue pnepesbes. [nvHa nyTen.

Hay4HbI/i foKNnag , NPUMEPHbIE BONPOCHI:
CTpyKTypbl OaHHbIX 4NS NPeACTaBNEeHUS HEKO-TOPbIX MaTeMaTmyecknx o6bekToB. NpencrasnexHve

nocnenoBaTenbHOCTEN, MHOXECTB, AEPEBLEB, rPadooB 1 T.n. O6xoabl LepeBbeB 1 rpadooB B rnybuHy
n wnpnHy. KonvposaHne nepesbes. dnunHa nyteir. ObcyxaeHwve.

Tema 4. [lpesoBuaHas CTpyKTypa AaHHbIX ons 3apaum OB bEAUHUTD - HAWUTW. Npouenypsi
HAUTU n OBbEOVHUTD 1 nx moaucukauum nytem nepecTpomku AaHHbIX: cXXaTtue nytm u
6anaHcupoBka. OLeHKa CNOXHOCTU COOTBETCTBYIOLLUX aNnropuTMOB.

Hay‘-lell7| Ooknag , npuMepHbIe BOMPOCHI:

IlpesoByAHas cTpykTypa AaHHbix ans 3agayn OB bEAVHUTD - HAUTW. Mpoueaypbl HANTU n
OBBbEOVHUTD 1 ux moamcukaumm nytemM nepecTpoinkn JaHHbIX: cxXaTtue nytn n 6anaHcmposka.
OueHka CNnoXHOCTM COOTBETCTBYHIOLWNX anropuUTMOB.

PernctpaumoHHbIn Homep
CrtpaHnua 12 n3 15.
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Tema 5. CopTupoBKa gaHHbIX. BHyTpeHHSS1 copTUpoBKa (MaccmBoB). HUXHMe OLEeHKMU
C/NIOXXHOCTU anNroputMOB COPTUPOBKU, OCHOBAHHbIX Ha CPaBHEHUSAX 3/IEMEHTOB. DNleMeHTapHble
MeToAbl COPTUPOBKN: OOMEH, BCTaBKa, BbIOOP. YNyyLleHHbIe MeToAbl COPTUPOBKU. BbicTpas
COpPTUPOBKa - ynopsaodeHue 3a cpegHee Bpems O(n log n). CopTupoBka nepeBom
ynopsipoyeHue 3a sBpemst O(n log n) B xyaLwem cnyyae. Pacnpepnensirow,as cCopTupoBKa.

H&y‘-leII?I Ooknan , npuMepHbIe BOMPOCHI:

CopTtupoBska faHHbIX. BHyTpeHHAs copTupoBka (MaccmBoB). HMXHME OLEHKN CROXHOCTU anropuTMOB
COPTMPOBKW, OCHOBaHHbIX HA CPaBHEHUSIX 3NIEMEHTOB. DNEMeHTapHble MeToAbl COPTUPOBKN: 0OMEH,
BCTaBKa, BblOop. YnyyleHHble MeToabl COPTMPOBKW. BbicTpas copTuposka - ynopsiioyeHme 3a
cpenHee Bpemsa O(n log n). CopTmposka aepesoM ynopsaodeHne 3a spems O(n log n) B xyalwem
cnyyae. Pacnpegnensiowas copTnpoBska.

Tema 6. Mouck n apyrue onepauuu Hag Tabnuuamu. NMocnepoBaTeNnbHbINA MOUCK.
NorapudoMnueckuin NoMck B cTatmyeckux Tabnuuax.

Hay4HbIi foKnag , NPUMEPHbIE BONPOCHI:

Mowuck n gpyrue onepaumun Han Tabnuuamn. NocnepgoBartenbHbI Nouck. JlorapndoMmnyecknii Nounck B
cTatnyeckmx Tabnuuax.

Tema 7. Nlorapuchmmueckuit Nnouck B ouHaMmmueckux tabnuuax. JlepeBbsi 6MHapHOro noucka
(AbM). Onepauuu Hap, HUMKU. CpepHee BpeMsi yCrewHoro u 6e3ycnewuHoro nomcka B
cnyyanHbix OBIN. OepeBbsi, cb6anaHcupoBaHHbIe Mo BbicoTe. OCHOBHbIE TUMbl 6anaHCUPOBKM.

Hay4HbI foKNnag , NPUMEPHbIE BONPOCHI:

Norapudpmuyecknii nomck B amHammnyeckmx tabnuuax. epesbs buHapHoro nouncka (ABM1).
Onepaumnn Han HuUMK. CpenHee BpeMs ycrnewHoro n 6esycnewHoro noncka B cnyyariHoix JBI1.
LepeBbs, cbanaHcnpoBaHHble Mo BbicoTe. OCHOBHbIE TWMbI 6anaHCUPOBKMN.

Tema 8. XewumpoBaHue, UM MeTo, BbluucnsieMoro agpeca. Xeww-cpyHkumu. PaspeLueHune
Konnusun. NMpouenypbl NOMCKa, BKIDYEHUSA U UCKJTIOYEHNSA B XeLu-Tabnuuax.

Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:

XewwunposaHue, NN METOL BbIHUCNSEMOro agpeca. Xew-gyHkuun. PaspelweHne konnnmauin.
MpoLenypbl noncka, BKIYEHNS 1 UCKNIOYEHMS B XeWw-Tabnuuax.

Tema . UToroeas doopma KOHTpons

MprMepHbIe BOMPOCHI K 3a4eTy:
Mo paHHOW AMcUMNIVMHE NPesyCMOTPEHO NPOBEAEHNE 3aYeT.

CTyneHTbl caMocTosATENIbHO NpopabaTtbiBatoT TEMbI Kypca, FOTOBAT A0KNabl, KOTOPbIE 03BY4MBaOT
Ha ayAUTOPHbIX 3aHATUAX. TaM Xe NPONCX0OST 06CYXXAeHNS anbTepHaTUBHbBIX METOA0B PELLEHUS
paccmaTtpuBaeMor 3agayn.

Kpome Toro B Havane Kypca CTyAeHTbl NONyYaloT MHAWBMAYaNbHbIE 3a4aHUS, KOTOPblE CAAKOT B
KOHLe cemecTpa. B 3aaaHnm 0onxHo 6biTb pelweHne 3anaqm, obcyxaeHme CTpyKTyp AaHHbIX C
obocHOBaHNEM 3PEKTUBHOCTI NpeanaraeMbiX pelleHnin.

7.1. OcHoBHas nuTeparypa:

1. AHann3 v NOCTPOEHWE BbIYUCINTENbHbIX aNTOPUTMOB (Ha NpUMepax onUMNuagHbIxX 3agad rno
nporpamMMmnpoBaHuio) [TekCT: anekTPOHHbIN pecypc] : MeToauyeckoe nocobue / MweHnyHbii 1. B.,
Tarupos P. P. ; KazaH. roc. yH-T, @ak. BblMMCN. MAaTEMATUKN U KnbepHeTnku, Kad. cuctem. aHanmsa
1 NHPOPM. TexHonorum .? (KasaHb : KasaHckuin rocyaapCcTBeHHbln yHuBepcutet, 2009)
http://lioweb.ksu.ru/ebooks/09-1IVMIT/09_104_2009 000112.pdf

2. bbikoBa, B. B. TeopeTtnyeckne ocHOBbl aHann3a napameTpusnpoBaHHbIX anropnuTMoB
[OnekTpoHHbI pecypc] : MoHorpadoms / B. B. Beikoea. - KpacHospck: Cub. coenep. yH-T, 2011. -
180 c. - ISBN 978-5-7638-2488-9. http://znanium.com/catalog.php?bookinfo=441165

3. CTpyKTypbl 1 anropntMbl 06paboTky OaHHbIX: Y4ebHoe nocobue / B.[. Kongaes. - M.: VLI PUOP:
HUL MH®DPA-M, 2014. - 296 c.: 60x90 1/16. - (Bbicwee obpasosaHue: bakanaspwuar). (nepenner)
ISBN 978-5-369-01264-2, 500 http://znanium.com/catalog.php?bookinfo=418290
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7.2. JlononHuTenbHasa nuteparypa:

1. Axo A., XonkpoddT OX., YnbmaH Ix. [NocTpoeHne n aHanms Bbl4MCNNTENbHbIX aNropuTMoB. - M.:
Mwp, 1979.

2. KopmeH T. u gp. Anroputmsl. Noctpoenne n aHanma. - M.: MUUMHO, 2001.
3. Axo A. n gp. CTpykTypbl AaHHbIX 1 anropuTMmbl. - M.: Bunbamc, 2000.

4. M. I"'spu, . IXOHCOH. BbluncnutenbHble MalwmHbl U TpyaHOpelwaemble 3agayn. - ao- so MAP. -
1982. - 416 c.

CTpyKTypbl aHHbIX U anroputmbl : Y4yeb. nocobue / Anbchpen B.Axo, [xoH 3.XonkpodT,
Oxedpdppn O.YnomaH ; MNep. ¢ aHrn. n pea. A.AA.MuHbko .? M. n gp. : U3part. nom "Bunbsamc", 2000
.7 382c. : un. ? bBubnuorp.: ¢.369-374 .? MNMpeam. ykas.: ¢.375-382 .? ISBN 5-8459-0122-7 (pyc.) :
198.90 .7 ISBN 0-201-00023-7.

7.3. UHTepHeT-pecypcChbl:
ANropuTMbl U CTPYKTYpPbI AaHHbIX ? JlekTopuyM - www.lektorium.tv/course/22823

ANropuTMbl U CTPYKTYPbI AaHHbIX noucka. Jlekumm n kypcel ... -
habrahabr.ru/company/yandex/blog/208716/

Anbcopen B. Axo, [1xxoH 3. XonkpodT, Oxeddopun [. YnomaH CTpyKTypbl AaHHbIX U anrOpuTMbl -
www.ozon.ru/context/detail/id/4788523/

VHCTPYMEHTbI, anropnTMbl U CTPYKTYPbl AaHHbIX ? HTYUT -
www.intuit.ru/studies/courses/683/539/info

H.Bupt AIITOPUTMbI + CTPYKTYPbl OAHHbIX ... - snilit.tspu.ru/uploads/files/default/virt.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumniauHbl "ANropmuTMbl U CTPYKTYPbI OaHHbIX" npeanonaraet NCNonb30BaHmne
cnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:

NeKUMOHHbIE 3aHATMSA MO AUCUMNANHE NPOBOAATCS B ayAUTOPUM, OCHALLEHHOWN OOCKOW 1
MenoM(MapKepoM), a TakK Xe B Creumnanna3npoBaHHbIX KOMMbIOTEPHbIX KaBUHeTax.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 09.03.04 "TporpaMmMHas nHxeHepus" n NPogoUI0 NOAroTOBKU TexHonormm
pa3paboTkn MHPOPMALIMOHHBIX CUCTEM .
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byxapaes H.P.

" 201 __r.
PeueH3eHT(bl):
Mybapak3asHos P.I".
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