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1 Ieanb AMCUUILUIMHBI.

B pesymbraTte OCBOEHHS JaHHON IUCHUIUIMHBI Yy OOYYaromerocss JIOJDKHBI OBITh

chOpMHUPOBAHBI KOMIIETEHIIMH OCHOBHOU MpodeccHnoHaIbHON 00pa30oBaTEIbHON MPOrpaMMBbI

OakanaBpuata (nanee - OIIOIT): OITK-8.

d)opanyeMble KOMIICTCHUUN, MHAUKATOPbI NOCTHKCHUS KOMHeTeHHHﬁ, 3HAaHUu1,

YmMEHus, HABbIKH

Tabmuna 1 — MaaukaTtopsl JOCTHKEHHSI KOMIETEHIHHA, (JOpMHUpyeMBbIe TUCITUTUINHON

Konx u na3sBanue

Nuaukatopsl 1O0CTUAKEHUS

3nanus, ymenus, HaBbiku (3YB), opmupyemere

AJTOPUTMBI U
HpOrpaMMBl,
HNPUTOJHBIE JJIS
PAKTHYECKOT O
MPUMEHEHUS;

COOTBETCTBHH C
TEXHUYECKUM 3aJJaHEM
(roToBBIMU
creupUKaAIHsIMA ).

KOMITIETCHIIUHN kommerenimu mo OITOIT JUCIUTLIMHOMN
OIIK-8 Cmnocoben OIIK-8.2. Co3maer 3HATh:
pa3pabaTbIBaTh IPOrPaMMHBIN KOJI B — OCHOBHBIE 3Tarbl KOMIIBIOTEPHOTO

pelieHus 3a1ay;
— OCHOBBI TEOPHH A0CTPAKTHBIX THUIIOB
JTAaHHBIX;

— TPaJULMOHHBIE CTPYKTYPhI TaHHBIX
(craTuyeckue U TMHAMHYECKUE);

— MaTeMaTHYeCKUH ammapar, Heo0X0AUMbIT
JUTst oTieHUBaHUs () (HEKTUBHOCTH
aIropuTMa.

YmMmern:

— BBIOMpATh 3PPEKTUBHBIE aITOPUTMBI [T
00paboOTKHN JaHHBIX;

— pa3palaThIBaTh U 3aMHCHIBATh HA A3bIKE
IPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS
ITOPUTMBI PELIECHUS KIIACCUYECKUX 3a7a4
1o 00paboTKe TaHHBIX;

— BBIOMpATh ONTUMAIBHYIO CTPYKTYPY VIS
IIPE/ICTABIICHUS JAHHBIX.

Baanersn:

— HaBBIKaMU IPaAKTUYECKOTO
IIPOrpaMMHUPOBaHUs KOHKPETHBIX 337a4 B
OIPEICTICHHOM SI3BIKOBOM CpEIE;

— cpeAcTBaMU MPOTPaMMHUPOBAHUS IS
pelIeHUs] TPaKTUYECKUX 3a]a4

MecTo IUCHUMNIINHBI

Jucuunnuna BkiaroyeHa B MoAynb «lIporpammupoBanue» OIIOII BO. Jlucuuminna
ocBamuBaeTcs Ha 1 kypce B 1 cemectpe (3UMHSISL ceccus).

2 O0BbEM M TPYA0EMKOCTH JUCHUIIMHBI 110 BUIAM Y4eOHBbIX 3aHSITHIA.

DopMbI IPOMEKYTOUHOM ATTECTALUM.

Tabnuua 2 — O6beM U TPYA0EMKOCTh AUCIUILIMHBI 110 BHIaM YYE€OHBIX 3aHATHI

OO0mast Tpy1I0eMKOCTh | BUJBI y4eOHOM pabOTHI IO AUCIUTIIIHHE,
MIPOBOJIMMBIE B Pa3HBIX PopMax

O0BéM YacoB 110
(dhopmam 00ydeHus
300

1 O0mmas TpyA0eMKOCTh AUCIUTIIIMHBI

144

2 KonraktHas pabora oOydarmuxcs ¢ TmpernogaBaTeraeM (10 BUAAM 8
y4eOHBIX 3aHIATHI) (BCETO)




AymuTopHas paboTa (Bcero): 8
B TOM YHCIIE:
JIEKITUHA 2
J1a00paTOPHBIC 3aHATHUS 6
B HHTEPAKTUBHON (QopMe
B 3JICKTPOHHOM popme
3 CamoctosTenpHas pabora o0y4aronmmxcs (BCero) 132
4 TIpoMexyTouHasi aTTeCTaIMsl 00YYaAIOLIErocs — 3a4eT C OLCHKOM 4

3. YueOHO-TeMaTHYeCKHIl IVIAH U COAEePKAHUE TUCHHMILIHHBI.

3.1 YueOHO-TEeMATHYECCKUH TLIAH

Tabmuna 3 - Y4eOHO-TeMaTH4ecKuii TUIaH 3a09HO POpMBI 00ydeHUS

O6mmas | Tpynoemkocts 3anstuii (dac.)|  Dopmsl Tekyliero
Pa3niensl ¥ TEMBI JUCHUATUIAHBI Ti};i(T)EM AymuTopH. Hpg;’;ﬁ’;foﬂqﬁoﬁ
3aHATUA
110 3aHATHUAM (6ceco [remL o, CPC aTTecTaLNH
uac.) yCIIeBaeMOCTH

Cemectp 1

Yemanosounas nexyus 36 2 34

1. Abcmpaxmuole munvl OaHHbIX 60 4 56

1.1 Co3manne 60a30BOro THIIA JaHHBIX. 12 2 10 OTuer 1o
nabopaTopHOii paboTte

1.2. Ctatuyeckne CTPyKTYPHBIE THITHI 14 2 12 Oruer 110

JTAHHBIX naboparopHoi pabote

1.3. JIunelHble CIUCOYHBIE CTPYKTYPHI 12 12 Oruer 1o

JTAHHBIX naboparopHoi padbote

1.4. buHapHBIC AEpEBbs 12 12 Oruer o
naboparopHoi paborte

1.5. OpuentupoBaHHbIe Tpadbl 10 10 Oruer 1o
nabopatopHoi paborte

2. Aneopummovl 00pabomku OaHHbIX 44 2 42

2.1. BBeieHue B aHaJIM3 AITOPUTMOB 12 2 10

2.2. CopTupOBKa JaHHBIX 10 10 Oryer no
nabopatopHoi pabote

2.3. Ilouck u paccTaHOBKa 10 10 Oruer 1o
nabopatopHoi pabote

2.4. OBpUCTUYECKUE AITOPUTMBI 12 12 Oryer no
nabopatopHoi pabote

[IpomexxyTouHas aTTecTanus 4 3a4eT ¢ OIECHKOU

Bcero: | 144 2 6 132

4 Tlopsinok

OLlCHMBAHMA YyCHEBACMOCTH H

¢(popMHUPOBAHHOCTH

KOMIIETEHIMH 00y4YaK01erocs B TeKyleil H MIpOMeKYTOYHOI aTTeCTAIlUM.

[[J'Iﬂ MOJOKATEIBHON OLCHKH IO pE3yJjibTaTaM OCBOCHUA AUCHUIIJINHBI o6yqa}omeMyc51

H606XO,Z[I/IMO BBIIIOJIHUTh BCC€ YCTAHOBJICHHBIC BHUIBI yqe6H0171 pa6OTBI. OI_IeHKa PE3YyIbTATOB

paboTsl oOydaromierocs B 0amnax (1o Bujgam) npuBeaeHa B Tadbnuie 4.

Tabmuma 4 - Illkana u moKa3aTenu OILIGHUWBAHUS pE3yIbTAaTOB YUeOHOW paboThI
oOyuaronuxcs 1o BugaMm B 6aibHo-peiiTuaroBoii cucteme (bPC)

VYuebHast pabota
(BUIIBI)

Cymma
OasioB

Bunel u pe3ynbraTsl
yaeOHOI paboTHI

O11eHKa B aTTECTALINN

(IIIKaJ'Ia H IIOKa3aTCIn OIIGHI/IBaHI/ISI)

bamier

Cemectp 1




Texyrmmast yaeOnas |80 WunuBuyansHbIe 2 paGoThI 32 0IHO HHAUBHIYAJIbHOE 41 - 80

pabora B cemecTpe nabopaTopHBIC 3a/laHUsl  |3aJaHHe J0:
(BemonHenue (oTyer o BemoNHEHNH) |2 6ayI0B (BHINONHEHO 51 - 65% 3amanmuii)
3aJIaHMi) (9 pabor) 3 6asuta (BBITIONTHEHO 66 - 85% 3amanHmii)

4 6ansoB (BeimonaHeHO 86 - 100% 3amanmii)
6 padoT 32 0IHO MHAMBHUAYAJIBHOE
3a/1aHue 10:

5 6annoB (BemmonHeHO 51 - 65% 3ananuii)

7 6anna (BbIOIHEHO 66 - 85% 3amannii)

10 6ammoB (BemonueHo 86 - 100% 3ananmii)
1 padoTa 3a 0OIHO MHIMBHAYAJBHOE
3a/laHue 10:

6 6as10B (BeIONHEHO 51 - 65% 3ananwii)

9 6asna (BBIOIHEHO 66 - 85% 3amannii)

12 6ansoB (BemonueHo 86 - 100% 3ananmit)

HToro mo Tekymeit padore B ceMecTpe 41 -80
IIpomexyrounas |20 Teoperuueckuii Bonpoc 1 |5 6ama (moporoBoe 3HaYCHUE) 5-10
aTrecrauus (3a4er 10 6ans10B (MakcHMalIbHOE 3HAUEHHUE)
C OIICHKOIA) Perrenue 3anaum 1. 5 6aJsuta (MOporoBoe 3HaYCHHUE) 5-10

10 6ans10B (MakcHMalIbHOE 3HAUCHHUE)
HToro mo npoMes;KyTOUHOM aTTecTalnu (324€eTy ¢ OEHKOI) 10-206.
CyMMapHasi OleHKa 10 JUCIHILVINHE: CymMa 0aJuioB TeKylield 1 NpOMEXyTOYHOM aTTecTaluu 51 -100 6.

B mpomexxyrouHOl arTecTalM OLIEHKa BbICTaBisieTcss B BenomocTh B 100-0amnpHOM
1IKajae U B OyKBEeHHOM SKBUBasieHTe (Tabnuia 5)
Ta6muia 5 — CootrHecenne 100-0annbpHOM MIKaIbl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU

YpoBHU OCBOSHUS Ox3amen 3auem
Cymma HabpanHblx = -
Gannos JIACHUIUIMHBI U Oyenka byxeennwiti sxeusaieHm byxeennuwiti
KOMITIETEHITUH IKBUBAICHM
86 - 100 [poaBuHyTHIN 5 OTJIMYHO
66 - 85 [ToBBIIICHHBI#H 4 XOPOIIIO 3auTeHo
51 -65 [Toporoesiit 3 YIIOBJICTBOPUTEIILHO
0-50 [epBoIit 2 HEYJIOBJIECTBOPUTEIHHO He 3aureno

5 MarepuajibHO-TeXHUYECKOE, MPOTPAMMHOE U Y4eOHO-MeToIuYecKoe
olecrieyeHue TMCUMILIUHBI.
5.1 YueOHas quteparypa

OcHoBHasl yyeOHas JUTEpPaTypa

1. Benos, B.B. AnropuTmsl U CTPYKTYpBI JaHHBIX [ DIEeKTpOHHBIN pecypc]: Yuebnuk / B.B.
benos, B.U. Yucrsakosa - M.:KYPC, HUL] UH®PA-M, 2017. - 240 c. Pexxum pnoctyna:
http://znanium.com/catalog.php?bookinfo=766771

2. I'mankos, JI. A. 'eneTuueckue anropuTMsl [ DIEKTPOHHBIN pecypc]: YdueOHoe nmocobue /
ITox pen. B. M. Kypeituuka. - 2-e u3z., ucnpasi. u gom. - M.: ®U3MATJINUT, 2010. - 368
c. Pexxum nmocryma: http://znanium.com/catalog.php?bookinfo=544626

JonoHuTeIbHAS y4eOHAs JTUTEpaTypa

1. Konnaes, B.JI. CTpyKkTypbl U anropuT™Mbl 00pabOTKH JaHHBIX [DIEKTPOHHBIM pecypcl:
VYuebnoe nmocodue / B.JI. Kongaes. - M.: U1 PUOP: HULl UH®PA-M, 2014. - 296 c. Pexxum
nocrymna: http://znanium.com/catalog.php?bookinfo=418290
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http://znanium.com/catalog.php?bookinfo=766771
http://znanium.com/catalog.php?bookinfo=544626
http://znanium.com/catalog.php?bookinfo=418290

2. Bupt, H. AnropurmMel u CTpykTypsl naHHbBIX. HoBas Bepcus mms  OOepona.
[DnexkTpoHHEIH pecypce] : yueb. mocobue — DnekrpoH. qan. — M. : JIMK Ilpecc, 2010. — 272
c. — Pexxum noctyna: http://e.lanbook.com/book/1261

8. CaBenneB, B.A. PacnapamienuBanue mporpamm: y9eOHUK [DIeKTpoHHBIA pecypc]/ B.A.
CagenbeB, b.A. Ilreitn6epr - Pocros-na-/lony:U3parensctBo FODY, 2008. - 192 c. Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=556119

5.2 MarepuajbHO-TeXHHUYECKOe W NPOrpaMMHoOe olecredyeHue

AUCIUIIJINHBI.
VYdeOHble 3aHATHS M0 JUCHUIUIMHE MPOBOAATCS B yueOHbIX aymutopusx KI'TIM ®I'BOY
BO «KemI['Y»:

404 Y4eOHast ayuTOpUs IS POBEACHU: VYueOnbIit kopiyc Ne4,
- 3aHATHH JIEKIMOHHOTO THIIA;
- TPYNIOBBIX U UHAUBUIYyaJIbHBIX KOHCYIbTAIUMN; 654079, KemepoBckas
- TEKYIIEro KOHTPOJISl U IPOMEKYTOYHOW aTTeCTaIlH. 0671acT®, T.

Croenuajau3upoBaHHas (yueOHasi) MedesIb: JT0CKa MeJIoBasi, Kaeapa, CTOJIbI, CTYJIbsI.
OoopynoBaHue: nepenocHoe - HOyTOYK, SKpaH, IPOEKTOP.

Hcnoas3yemoe nporpammuoe odecnevyenne: MSWindows (MicrosoftimaginePremium
3 year no cyonunenznoHHomy joropopy Ne 1212/KMP or 12.12.2018 r. no 12.12.2021
r.), LibreOffice (cBoOomuo pacmpoctpansiemoe I10), Sunmexc.bpaysep (oTedecTBeHHOE
cBOOOIHO pacrpoctpansemoe 110).

HnTtepHeT ¢ obecneyenneM gocryna B JUOC.

HoBoky3Helk, mp-KTt
Merannypros, a. 19

502 KomnbloTepHbIii KJacc. VYueOHslit kopiryc Ned.
VYueOHast ayauTopus (MyIbTUMEAUHHAS) YISl IPOBEICHHUS:
- 3aHATUH JEKIIMOHHOT' O TUIIA; 654079, KemepoBckas
- 3aHATHH CEeMUHAPCKOTo (IPaKTHYECKOro) TUIA; 0671acTh, T.

- 3aHATHH 1a0OPAaTOPHOIO TUIIA;

- TPYNIIOBBIX ¥ HHAUBHUIYaJIbHBIX KOHCYJIbTaLUI;

- CAaMOCTOSITENILHOM PaboThI;

- TEKYLIEro KOHTPOJIS ¥ IIPOMEKYTOYHOM aTTeCTaLliH.
CrnenuaausupoBanHas (ydyeOHasi) MeOesib: JOCKa MEJIOBas, CTOJBl KOMIIBIOTEPHBIE,
CTYJbA.
OOopynoBanue ISl Tpe3eHTAIMH Y4eOHOr0 MaTepuMasa. CmayuoHapHoe -
KOMIIBIOTED, SKPaH, IPOEKTOp, HAYIITHUKH.
JlaGopaTopHoe 00opya0oBaHHe: CTAllHOHAPHOE — KOMITBIOTEPHI I oOydaronuxcs (16
IIT.).
Hcnoab3yemoe nporpammuoe obecnevenne: MSWindows (MicrosoftimaginePremium
3 year no cybnunenznonHomy joropopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021
r.), LibreOffice (cBobomno pacnpocrpansemoe I[10), Firefox 14 (cBobGoaHO
pacopoctpansemoe [10), Aunexc.bpaysep (oTeuecTBeHHOE CBOOOTHO PaCcIpOCTPaHIAEMOE
[10), MicrosoftVisualStudio (MicrosoftimaginePremium 3 year mo cyOiuiieH3HOHHOMY
noropopy Ne 1212/KMPor 12.12.2018 r. go 12.12.2021 r.), Cpena cTaTUCTUUECKHUX
BerauciieHnit Rv.4.0.2 (cBoboxHo pacmnpoctpansemoe [10).
HutepHer ¢ odecneuyenuem nocryna B JUOC.

HoBoky3neuk, np-xr
Merannypros, 1. 19

5.3 CoBpemennble  npodeccuoHalbHble  0a3bl  JAHHBIX H

HHGOpPMalMOHHBIE CIIPABOYHbIE CHCTEMBI.
epeyens CIIB/l u UCC no nucuuniinHe
1. OOmepoccuiickuii MaremaTuyeckuii mopran (MH(QOpPMaIMOHHAs cHucTeMa) -

http://www.mathnet.ru/
2. OKCIOHEHTa LHECHTP HHKCHCPHBIX TEXHOJIOTHUH U MOJCIUPOBAHUSA -

http://www.exponenta.ru



http://e.lanbook.com/book/1261
http://znanium.com/catalog.php?bookinfo=556119
http://www.exponenta.ru/

3. Science Direct cogepxut 6onee 1500 xypHanoB uznarensctBa Elsevier, cpeau

HUX M3JIaHKs 110 MatemMaTuke u uHpopmaruke. https://www.sciencedirect.com

6 Unble cBeeHus U (MJIM) MATEPHAJIBI.

6.1. TeMbl NHCbMEHHBIX Y4eOHBIX padoT

Tabnuia 6 - Tembl TUCEMEHHBIX yI€OHBIX PaOOT

Paznen Tembl KoHTponbpHbIE TOUKH
1. 1.1 Co3nmanue 0a30BOro THIIA JAHHBIX NunuBunyansHoe
Abcmpaxmuvle nabopaTopHOe 3a/1aHUE

MUnvl OAHHBIX

1.2. Cratudeckue CTPYKTypHBIE TUIIBI JaHHBIX

NunuBuyansHOE
J1a00paTOPHOE 3aJaHUE

1.3. JIuneliHble CIUCOYHBIE CTPYKTYPhI TAHHBIX

NunuBuyansHoOe
J1a00paTOPHOE 3aJaHUE

1.4. bunapHbie 1epeBbs NunuBuyansHOe
J1a00paTOPHOE 3aJaHKE
1.5. OpuentupoBaHHbIe Tpadbl NupuBunyansHoe
nabopaTopHOE 3a/IaHHE
2. Aneopummer | 2.2. COpTUPOBKA TAHHBIX WNupuBuyansHOE

obpabomxu

nmabopaTopHOE 3a/IaHHE

OAHHbIX

2.3. Ilouck u paccTaHOBKa

NunuBuyansHOe
nmabopaTopHOE 3a/IaHHE

2.4. DBpUCTHYECKUE AITOPUTMBI

NunuBuyansHOe
nabopaTopHOE 3a/IaHHC

6.2. IlpumepHble BONMpOCHI M 3aJaHuA / 3aJa4M JAJIsl NPOMeEKYTOYHOM

arrecranuu
Tabmuma 7 - Tumoble (IpUMEpHBIC) KOHTPOJIBHBIC BOMPOCHI U 3aJaHHUS K 3a4eTy C
OLIEHKOM
Pa3mernsl u TeMbl [pumepHbIe Teoperuyeckue | [IpumepHble mpakTHYeCKue 3aAaHus U (MIn)
BOIPOCHI 3aJa4n
Pa3zoen 1. Abcmpaxmmuvle munst 0aHHBIX

Tema 1.1 Coznanue
0230B0Oro THIA JAHHBIX

1. Omnwncanne KOHIENINHA
AT]] Ha ocHOBe anreOpanyecKux
CHCTEM.

2. Ormpenenenue THIA
JAHHBIX: HHTEp(dEiCc, peamn3arms.

3. Crpykrypa
nHpopmanuu. CTPYKTypa HaHHBIX:
JIOTHYecKas, (uzngeckas.
DJeMeHTHI JaHHBIX. THITBI S3bIKa.

4. Krnaccudukanms
CTPYKTYp JaHHBIX IO CBOMCTBY

M3MEHYUBOCTH: 0a30BEIE,
CTaTUYECKHUE, MTONyCTaTUIECKHE,
TUHAMUYecKue, (paiIoBsIe.

5.  TIpocteie THIIBI
JIAHHBIX: YHCJIOBBIE
(TIemMOYHCIIeHHBIH, BEIIECTBEHHBIHN €
(huKCHpOBaHHON TOYKOH,
BEIIECTBECHHBI ¢  IIIaBaromieit
TOYKOM, paLMOHANIBHBIM,

Jnsa  kaxaol 3amadyd  COCTaBUTh
CXeMY aJrOpHTMa U HAIUCATh IPOrpaMMy.

1. Hansr A, B. Haiitu P = A-B.

2. Nanbl A, B. Haiitu D = A/B.

3. anbt 4, B, C. Haiitu S= A + B +
C,P=A4B-C.

4. Bprumcnute 3HaueHHs Y IO
dopmyme Y=(7x-4)/(5x+2).

5. Bemumcnaute 00bEM M IUIOIIAIB
MOBEPXHOCTH Tapajuienenumnena (pasMepsl
BBECTH C KIIABHATYPHI).

6. Brsectn CyMMy  YHCIHa,
BBEJICHHOTO C KJIaBHATYPHI, ¢ urcioM 10.

7. BBectm 1uenmble uncina A u B,
PEe3yABTATHI MIX CYMMHPOBAHUS, BBIYUTAHUS
W TIPOW3BENEHUS BBIBECTH B TaOmuIle,
UCTIONB3Ys (OPMATHI BEIBOJA.

8.  Bprmcnaute  (cumraeM, — dTO
3HaMEHATeNh HHUKOTZAa HE paBeH HYIIO).

d=(a+(x-1)%/(b(y+z)-n).
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KOMIIICKCHEIN, TUITBI ITOBBINICHHON
TOYHOCTH). Peamu3anus THIIOB B
SI3BIKE TIPOTPAMMUPOBAHUSL.

6. IIpocteie THUIIBI
JAHHBIX: JIoTHYeckue (OyIeBCKue).
Breluncinenne mo MNOMHOW U 11O
KpaTKOM cxeMam. Peannsamnus
TUIMA B S3bIKE IPOrPAMMUPOBAHUS.

9. Beectu 5 mepeMeHHBIX, a BBIBECTH
UX B 00paTHOM TTOPSIIIKE.

10. BBectu ¢ knaBHATyphl 3HAUEHHS
A, B, C, D, opranu3oBatb BBIYHCICHHE U
BBIBOJ] €r0 JTaloB, HyMepys KaXKIbld u3
Hux: F=A-B+C-(A+ A+ B-(C+ A)) +D.

11. BBectu ¢ KiaBHaTyphl 3HAUCHUS
A, B, C B pa3HBIX CTPOKax U BBIBECTH

7. Tlpocteie THUIBI | PE3YIbTAT BBIPAXKCHUSI B OTJEIBHOW CTPOKE
JTAHHBIX: CUMBOJIbHBIE, | A*(B/3,14) + (C*3+5). Hcmonb3oBath
repeyrcisieMble,  OrpaHHUYCHHBIC. | MOSCHSIOIINE HAIMCH U KOMMEHTapHH.
Peanuzanus TMma B s3BIKe 12. CocraBuTh IIPOrpaMMy
MIPOrpaMMHPOBAHUSI. UCCIEOBaHUS MIOJIOKUTEIBHOTO
BELIECTBEHHOI0 uucia A, B KOTOpPOM
ONPEACISIINCE Obl 3HAYEHHS CIEAYIOIINX
BEJIMYMH: Lleflasi 4acTh, JpoOHAas dacTs,
3Ha4YeHHe apu(METUUECKOro KBaJpaTHOTO
KOPHSI, OCTaTOK OT JIeJICHUs! [IeJION 4acTH Ha
5.
13. B 0OaHK TONOXWIM JCHBIH Ha
cuer u3 pacdeta 60 % TONOBBIX OT
WCXOZHOW CYMMBI (HAKOIUIEHHUS MPOIEHTOB
©KEMECSIUHO HE NPOMCXOINT). Brrumciaurts
NPUYUTAIONINICS  BKIAJUUKy A0Xxoh (C
KJIaBHATYpbl 3a/1a€TCS, CKOJBKO MECSIIEB
JIEHbTU JIeKAT B OaHKe).
14. TloMeHAT, MeCTaMH 3HAYEHUS
rnepemMeHHbIX X U Y.
Tema 1.2. CtaTnueckue 1. TIIpencrasicHue B 1. CocraBbre OJIOK-CXEMYy BBOJA
CTPYKTYPHBIE TUIIBI NaMATH  CTPYKTYpHBIX  THMNOB | (BBIBOJA)  OJHOMEPHOIO  MaccuBa  C
JAHHBIX. JAHHBIX: BEKTOPHOE pa3MeIleHHe, | KIaBHATYypHI.
NPUMBIKaHUE, CLICIUIEHUE. 2. CocraBbTe OJIOK-CXeMy BBOJA
Henocratku u npenMyiecTsa. (BRIBOZIA) JIByMEPHOTO MaccHBa c
2. MaccuB. XpaHeHUE B | KJIABUATYpBI.
orepatuBHON mamstu. OnucaHue B 3. CocraBuTh porpammy, B
A3BIKE TIPOrPAMMHUPOBAHHUS. KOTOPOM  3aaloTcsi  (aMHIMK  YeThIpex

3. MaccuBsl c
HepeMeHHbIMU rpaHuIAMH
(mMHAMUYECKHE). Opraauzanys

XpaHeHHs B ONEPATUBHOM MaMsTH.
Meroapl peanu3zalii B SI3bIKE
MIPOrpPaMMHPOBAHUSI.

4. MaccuBpl yKa3aTemnei.
Meroapl peanu3zalii B SI3bIKE
MIPOrpPaMMHPOBAHUSI.

5.  Bekropel. Peammzanus
¢ IIOMOIILI0O MACCUBA.

6. Crpoku. Peanuzanus u
opraHu3anus paOoThl B  s3bIKE
MIPOrPaMMHPOBAHUSI.

7. 3ammcu. Peammsamusa u
opraHusanus paboThl B  S3bIKE
MIPOrPaMMHPOBAHUSL.

8. 3ammcu ¢ BapHaHTaMu.
Peanuzanus u opranuzaiys padoThl
B sI3bIKE IPOrPAMMHUPOBAHHUSL.

9. MHoxecTBa.
Peanuzanus u opranuzaiys padoThl
B SI3bIKE IPOrPaMMUPOBAHHUSL.

YUYCHHKOB M C HCIIONb30BaHUEM MAacCHBa
yKasareleil BEIBOIATCS Ha 9KPaH.

4. Jlns KaxJOoro 3a/laHusl COCTaBHUTh
OJIOK-CXeMy aJITOPHTMa C KOMMEHTapHsIMH.
Hanucates nporpammy 1 NOsSICHEHUS K HEM.

4.1. Beectu wmaccuB.  Haiitu
MPOU3BEICHHUE TOJMOKHUTEIBHBIX 3JIEMEHTOB
MaccuBa, CTOSIIMX I0CIE€ MaKCUMAaJIbHOIO
3JIEMEHTA.

4.2. ChopmupoBats MaccuB B uz N
3JIEMEHTOB CIIy4alHBIM 00pa3oM. BriBecTn
ero. I3 maccuBa copMHpOBaTH MaccuB A
TakuM 00pa3oM, 4TOOBI B MaccuBe A ObUIH
TONBKO  HETIOBTOPSIOIIMECS  DJIEMEHTHI
maccuBa B. BriBectw maccuB A. Haiitn
3agaHHbI diteMeHT C B MaccuBe A

4.3. C xiraBHaTypbl BBECTH CTPOKY,
COCTOSIIITYIO M3 NPOU3BOJIHOTO YHCNIA CIIOB.
Hammcare ¢yHKIHMIO, KOTOpast BHIBOAUT Ha
9KpaH CTPOKY, B KOTOPOH IIEpEBEPHYTO
KaXJI0€ CIOBO («MHUp TpyHd Mai» — «puM
IypT Ham»»)

4.4. Henouncnennyro matpuity K 8x8
3aMOMHATh ~ HYISIMA M CIUHHUIAMH,
pacloNoXXMB HMX B IIAXMAaTHOM MOPSIKE.
JIONOMTHUTENBHO: ClIeNaTh TO XKe caMoe JUIs
KBaZ[paTHOM  MaTpUIOBl  HPOU3BOJIHHOTO
TIOpsIAKA.




4.5. OmnpenenuTb CTPYKTYPHBIM THI
CTYACHT (ot ¢duo (BOKEHHAS
CTPYKTYpa), alipec, TOA POXIEHHs, IpyIIIa,

10  oumenok). OOBSABUTH IEpPEMEHHYIO
CTPYKTYPHOTO THIA CTYJICHT.
CrenepupoBaTh  CIly4alHBIM obpazom
naopmanmio 1L 3TOH  TIEPEeMEHHOM.

BriBecTu Ha 3kpaH.

Tema 1.3. JInneiinbie
CIIUCOYHBIE CTPYKTYPBI
JAHHBIX

1. B 4yem 3axirovarorcs
JIOCTOMHCTBA u HEIOCTaTKHU
MOC/IEN0BATENLHONO U CBSI3aHHOIO
crroco0oB peanu3anuu
JTUHAMUYECKUAX CTPYKTYp JaHHBIX ?

2. Hazosure TIPUHIIUTIBI
(hYHKIIMOHUPOBAHUS cTeKa,
OYepe/N U JIcKa.

3. TlpuBemure TPUMEPHI
HCITOJIL30BAHUS cTeKa B
MPOrPaMMHUPOBAHUH.

4. Kaxkue THIIOBEIE
orepanuu peau3yroTCs HaJ

CIUCOYHBIMHU CTPYKTYpaMu?
5. H3o00pa3ute J0rnuecKyro

CTPYKTYPY OJTHOHATIPABJICHHBIN
CITHCOK.
6. Kaxk JIOTUYECKHU

MPOMCXOJUT BCTaBKAa 3JCMEHTa B
CIIMCOK, YyJaJieHHe J3JeMEHTa U3
crucka?

7. Kak mpoHCXOAWT IMOHMCK
DJIEMEHTA B CITHCKE?

8. Kak PEKYpCHBHO
OIIPEICITUTh CITHCOK? Kak
UCTIOJIBb3YyeTCs pPEeKypCUBHOE
onpezeneHue s paboThl €O
CITUCKOM?

9. Ocobennoctu
peanuzanuu orepauui JUISE

OUKINYCCKOr'o CIIMCKa.

1. C wucnomp30BaHHEM OCHOBHBIX
METOJ0B pabOTBl CO CTEKOM COCTaBUTH
IpOrpaMMy KOTIMPOBAHHS AJIEMEHTOB CTEKa
B HOBBII CTEK B TOM K€ TIOPSIIKE.

2. IlpeoOpasyiite B mpeduKCHYIO
(hopmy 3anmcu MHOHUKCHOE BBIpaxkeHHe (ax2
+1)/(bx + a)-abx mpu ycioBHH, YTO BCe
UICHTH(HHKATOPBI — OJHOOYKBEHHBIE.

3. IlpeoOpasyiite B mocTpuKCHYIO
¢dopmy 3anMcH HMH(PHUKCHOE BBIpaXKCHHE
(a*(h + ¢) + d)/2 npu ycnoBum, yTO BCE
UICHTH(HHKATOPBI — OJHOOYKBEHHBIE.

4.,  Onummre npoiecc
(YHKIIMOHUPOBAHHKS CTEKa MPH BBIYHUCICHUN
3HAYCHHUsI MOCTHUKCHOTrO BhIpaxkeHus abc +
*d+2/mpua=2,b=5,c=3,d=4.

5. Peanmsyiite METOA
KOITPOBAHHS DIIEMEHTOB OYeped B HOBYIO
odepens.

6. C UCIIOJIb30BaHHEM
CTaH/IapTHOr0 Habopa METOJ0B COCTaBbTE
IpOrpaMMmy KOTIMPOBAHHS SJIEMEHTOB CTeKa
B HOBBIH CTEK B 0OpaTHOM IOpSAKE.

7. C UCIIOIb30BaHUEM
CTaHOApPTHOr0 Habopa METONOB COCTaBbTE
IpPOrpaMMy 3allCH 3JIEMEHTOB Ouepequ B
HOBYIO o4yepezib B 00paTHOM IOpsAKE.

Tema 1.4. BunapHble
AepeBbs

1. PexypcuBHOE

onpexaeneHne jaepeBa. CrocoObl
1300paskeHHS JIepeBbEB
(BIOXEHHBIE MHOXKECTBA,
BJIOKEHHbIE ~ CKOOKH,  OTCTYIIBI,
rpag).

2. YposHu nepesa. KopeHb.
IToromok, npenok. Bricora nepesa.
TepMuHambHEIE W BHYTPEHHHE
y3mel  gepeBa.  CTemeHp  y3ia.
CreneHs aepeBa.

3. VYmnopsimoueHHbIE
JepeBbst. bruHapHBIE epeBbsl.

4, Cxema JIOTHYECKOM
CTPYKTYpHl ~ OWMHapHOE  JIepeBO.
Onucanne Ha SI3BIKE
TIPOTPaMMHPOBAHUSL.

5. CoBepiieHHOE  JI€PEBO.
TTomHoE JIEPEBO.
CoaancupoBaHHOE, TTOYTH
cOaaHCHPOBaHHOE JIEPERBO.

6. Kakwne THIIOBEIE
orepanumn pean3yroTCs HaJ

OMHApHBIMH AEPEBBSIMH?

1. Jlana [10CJIEA0BATENBLHOCTD
kmoueit 1, 2, 3, 4, 5, 6, 7, 8, 9. Iloctpoiite
OWHapHOE JepeBO MUHHUMAIILHOW BBICOTHI C
TaKMMH KITFOUaMH.

2. Tloctpoiite nepeBO BbIpaKEHUS

0 TOCT(QUKCHOH 3aIICH ab+de-c—- .
3. Tloctpoiite nepeBO BbIpakeHUs

0 TIpe(pUKCHON 3aINCH -+ab—-dec .
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7. O0xon y3710B OUHAPHOTO

nepeBa  (CBepXy BHH3, ClieBa
HaMpaBo, CHU3Y BBEPX).
8. Mepero BBIPAXKCHUS.

Buns! BeIpaxeHU NpU pa3nUIHOM
00xo/1e epeBa BhIPaKEHHH.

9. BrmoucHwue u
HCKJTFOUYCHHE MO/IICPEBbCB
(Jormueckas cxema).

10. lepeso TIOWCKA.

Onepanuy Haj IepeBOM MOUCKa U
WX pealTu3alius.

Tema 1.5.
OpuenTupoBaHHbIe rpagbl

1. Tpad.
peanm3anus rpada.

2. CruckoBoe
npejcTaBieHue rpada (Joruyeckas

Marpuunas

cxema, peajM3alUs Ha  SI3BIKE
IpOrpaMMHUPOBAHUS).
3. Omneparyu Haj

rpadammu, JOTHYECKHE CXEMbI HX
peanusaldi  NPU  CIHUCKOBOM
HPEACTABIICHHU.

4.  OOxomsl
OPHEHTHUPOBAHHOTO rpada.

5. Bbluucienue
paccTosHUA MEXAY y31aMu rpada.

1.  Yewm smistores rpader G2, G3,
G4 nns rpada G1? Hapucyiite mnomHbIH
rpap c¢ y3mamm rtpada Gl (puc. 4.6).
Hapucyiite  nononnenue rpada  GI.
[MpencraBete rpad G1, n300paskeHHBIN HA C
TIOMOIIIBIO JIMHEIHBIX OJTHOCBSI3HBIX
CIIHCKOB.

Q@/%é@

Bbrunciute paccTosSHUAS MEXIY
ySHaMI/IAI/IF,CI/ID,BI/IF,CI/IFBFpad)e
G5. Sensercs ym rpad G5 cBA3HBIM?
SBnsiercst mu rpad G5 cerbro?

G5

Pa3zoen 2. Anzopummul 06padomku 0aHHBIX

Tema 2.1. BBenenue B
aHAJIU3 aJITOPUTMOB

1. CsaoiicTBa aIroOpUTMOB.
Meron Beruncienuid. [Iporpamma.

2. Paboune
XapaKTePUCTUKH aJITOPUTMa.

3. DkcrnepuMeHTalbHOe

olpeeIcHUe BPEMEHHOU
CII0’KHOCTH AJITOPUTMOB.
Henocratkn " JOCTOMHCTBa

AKCIIEPUMEHTALHOTO METO/IA.
4,  AcUMIOTOTHYECKAS

HoTauMs  «OONBIIOrO  O» IS
OLIEHKHU aJITOpUTMA.

5. Uem OTJINYAETCS
OLIEHKA MaKCHUMAaJIbHOTO u
CpeIHEeTo BpEMEHH paboTsl
anropur™a? BrrunciauTensHas

CIIO)KHOCTE aJITOPUTMA.

6. AcCHMIOTOTHYECKHE
OLIEHKH TUTS CTaHIaPTHBIX
QJITOPUTMOB: OJHOKPATHBINA IIHKII,
MPOCMOTP ~ BJIEMEHTOB  IIONApHO,
BJIOKCHHBIE ITHKJIBI, Pas3lIOKEHHE
3a]a4M Ha T0/3a[aul Pa3MEPHOCTH
Ha EIMHHIY MEHBIIE, COKPAIICHHE
MHOJKECTBA IIOMCKAa BIBOE HAa
Ka)KJIOM IIIare.

Tema 2.2. CopTUpOBKa
JAAHHBIX

1. Ipenmonoxum, qTo
HEO00XOUMO COPTHUPOBATH CITHCOK
JJIEMEHTOB, COCTOSIIIUN W3 yXKe

1. BomomHuTe  YHOPSAOYMBAHUC
nocienoBarenpHocTy 1, 7, 3, 2, 0,5, 0, 8 ¢
TIOMOIITHIO METOJIOB «ITY3BIPBKAY,
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YIOPAIOYEHHOTO CIIUCKA, KOTOPBIN
cienyer 3a HECKOJIbKUMU
«CIy4alHBIMI JJIEMEHTaMU.
Kaxoit u3 paccMOTpEeHHBIX METO0B
COPTHPOBKHM HamOoJyee IMOIXOJUT
JUIA pELIeHus TaKou 3a1auu?

2. Kaxoit 3
PaccMOTPEHHBIX METOJIOB
COPTUPOBKH YCTOWYUB?

3.  Kakue METO/IBI
COPTHPOBKH o0ramaroT

€CTECTBEHHBIM ITOBEJICHUEM ?
4. Tlpenmonoxum, 4To B
aNropuT™Me OBICTPOW COPTHUPOBKH B

Ka4yeCTBC OIIOPHOT'O OJIEMCHTa
BI:I6I/IpaeTC$I HepBHﬁ OJIECMCHT
COPTUPYEMOT'O IIOAMHO>XKECCTBA.

Kakue n3meHeHus cnenyer caenathb
B QJITOpUTME OBICTPOW COPTUPOBKH,
4yToOBl M30€XKaTh «3ALMKIMBAHMSD)
B cly4ae IOCIEJOBAaTEIbHOCTH
PAaBHBIX 3JIEMEHTOB?

COPTHUPOBKH  BCTaBKaMH, COPTHPOBKH
TIOCPENICTBOM BEIOOpA.
2. BrolmomHuTe  yHnopsao4MBaHHE

nocnenosarensHocT 22, 36, 6, 79, 26, 45,
75, 13, 31, 62, 27, 76, 33, 16, ucnonb3ysa
OBICTPYIO COPTHPOBKY, COPTHPOBKY
BCTaBKaMH, TUPAMUIATBHYIO COPTUPOBKY.

Tema 2.3. Ilonck n
paccTaHoBKa

1. 3amuce. IlepBuuHbIi
KITIOY. BropuuHslit KIIIOY.
Bremnuii ko4,  BHyTpeHHU#
KJIF04. AJNTOPUTM TIOHCKA.

2. Ormenka CII0KHOCTH
aIropuTMa MOMCKA.

3. TlocnenoBarenbHbIi
TOMCK: JIMHEHHBINA TMOUCK, MOUCK C
BKJIIOYEHHEM, TTOUCK C OapbepoM.

4. Tlouck c
HepPeyIOopsI0YNBAHUEM METOI
HepeMelleHns] B HAyallo, METOJ
TPaHCIIO3UIUH.

5. Tlouck B
YIIOPSIIOYCHHOM TabIuLe:
OMHApHBI  TMOHWCK,  HHIEKCHO-
MOCIIEA0BATEIbHBI TTOKCK.

6. @yHkuus
PacCTaHOBKH. Bo3nukHOBeHHE
KoH(QIUKTOB. Meron  neneHus,

METOJ CepeHHBl KBaJpaTa, METOX
CBEPTKH, IpeoOpa3oBaHUE CUCTEMBI

CUHCIICHUS, anrebpanyeckoe
KOJIMPOBaHHE, MYJIbTUIUINKATUBHAS
GbyHKIHS.

7. Merompl pa3perieHus
KOH(IIUKTOB: TUHEHHOe
oInpoOHUpoBaHUeE, TTOBTOPHAS
paccTaHOBKa, Clly4aiiHoe
oInpoOHUpoBaHUeE, JBOMHAS
paccTaHoOBKa, pasnensHoe

COCIUICHUE, BHYTPEHHEE CLCTIIICHUE

1. Hamumure
HaXOKICHUSA MoObl  (Haumbojee  9acTo
BCTPEYaeMOro AIIEMEHTA) B
TMOCJIE/I0BATENILHOCTH U3 1 SJIEMEHTOB.

2. Hamumure porpaMmy
HaXO0XICHUSA K HAWMMCHBIINX 3JIEMCHTOB B
MaccuBe JIMHOW n. [[JIg KakuX 3HA4YeHUN K
a¢deKTHBHEES CHavaJa BBIMOJIHUTh
COPTUPOBKY BCEr0 MacCHBa, & 3aTeM B3SITh K
HaMMEHBIIMX JJIEMEHTOB, BMECTO IIOMCKa

MpOrpaMmy

HAaUMEHBLINX 3IIEMEHTOB B
HEYIOPSI0YeHHOM MaccuBe?
3. Hamnumure nporpaMmmy

HaXO0XJICHUS! HAaUOONBIIET0 U HaUMEHBIIETO
3JIEMEHTOB B MaccuBe. MOXeT Ju 3Ta
nporpaMma O0OMTHCH MeHee ueM 2N-3
CpaBHEHHSAMHU?

4, Hammmmre MpOrpaMmy
BBIUKCIICHHSI MEIUAHBI [TOCIIEA0BATENBHOCTH
U3 N DIEMEHTOB (3JIEMEHT, 3HAaucHHUE
KoToporo Oompile 700 paBHO 3HAUEHHUI
MOJIOBUHBI 3JIEMEHTOB M MEHbIIE JHO0
pPaBHO  3HAYEHUM  JPYrod  IOJIOBHUHBI
3JIEMEHTOB).

5. OreHuTe  MHUHUMQIBHOE |
MaKCHMaJIbHOE KOJIMYECTBO CPAaBHEHHH B
anroput™Me moucka c¢ OappepoM. 3a cyer
Yero JOCTUTAeTCs yMEHBIIEHHE 4YHCia
omepauuii MO CpPaBHEHUIO C JIMHEWHBIM
TIOMCKOM?

Tema 2.4. DBpuCcTHYECKHTE
AJrOPUTMBbI

1. B dyeM mpeumymiecTBO

aJanTHBHOTO BBIOOpa Mmiara B
TPaJieHTHOM CITycKe?

2. Kakme orpaHuveHus
KIIACCHYECKOT 0 TPaiueHTHOTO
CIlycKa TIO3BOJSIET  TPEONOJIETh
CTOXaCTHYECKHUX i1
HepapXU4ecKui TpaJyeHTHBIN
CITyCK?

1. 3a ckombKkO wuTepamyii TpU
BonbIMaHOBCKOM ~ OTXXHIE  HayajbHas
Temneparypa yMeHbImuTcs B 20 pas?
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3. Ecmm KOJIMYECTBO
I/ITepaIII/Iﬁ B MCTOAC HUMHTAIIUU
OTXKHT'a (I)I/IKCI/IPOBaHO, TO Ha 4YTO

BIIHSIET BEIOOD HadaJIbHOM
TeMIepaTypsl?

4, B kakumx = ciydasx
METOox MMUTAIAN OTXKWTa
MIPEANIOYTUTENbHEE TPaJIMEHTHOTO
ciycka?

5. Kakue OCHOBHEBIE

MMOJIXOMBI CYIIECTBYIOT B 00JIaCTH
3BOITIOIMOHHBIX BEIYUCIICHUH?

6. Kakue TUNINYHbBIE
TeHETHUYECKHE OIepaTopsl
HCTIONB3YIOTCSI B TE€HETUYECKHX
anropurmax?

7. B ueM OCHOBHOE
OTIIMYME MEXKAY TCHETHUCCKUMU
QITOPUTMaMU U SBOJIOIUOHHBIMU
CTpaTerusiMu?

8. Kakoii reHernueckuit
OIepaTop BIIMACT HAa BO3MOXKHOCTh
HaXO0KJICHUS rino0aILHOro
9KCTPEMyMa, HaXOIAIIETOCsS BHE
obylacTi, B KOTOpPOW 3agaBasiach
HavajbHas Oy ?

9.  Kak ckopocts MyTanuii
BJIMSET HAa CKOPOCTH CXOIUMOCTH
TeHEeTHYECKOro anropurma?

10. IIpm KaKoM BHUIE
CKPEIMBAHUS CKOpPOCTh
CXOIMMOCTH MaKCHUMaJibHa?

KomnereHuuu

OIIK-8 Cmnocoben
pa3pabaTbiBaTh AT OPHUTMBI
U TIPOrPaMMEI, TPUTOIHBIE
VTS TIPAKTHYECKOTO
MIPUMEHEHUS;

3apanue 1.

Bam HeoOXxoauMo pa3paboTaTh MPOrPaMMHBIA MOAYJb ISl SKOHOMUYECKON
WH()OPMAITMOHHOW  CHUCTEMbI, TpENHA3HAYEHHBIM IS  BBITIOJHEHUS
oTieparyii HaJl «UIMHHBIMI» YHUCIAMH, pa3Mep KOTOPBIX IPEBbIMAeT 00beM
[TaMATH, BBIZEISAEMBIH JJIS 3TOTO THTIA TaHHBIX.

1) ompenenuTe TMHAMUYECKYIO CTPYKTYPY JAaHHBIX, KOTOPAast MOAXOIUT IS
pemieHus mocraBiaeHHON 3amaun. O0ocHyiTe BbIOOp. ONMUIIHATE TIOMS 3TOH
CTPYKTYpPBI. 3aluIIMTe YacTh MPOrpaMMHOIO KOJa, B KOTOPOW JaHHAs
CTPYKTYpa HHHITHATU3HPYETCSI.

2) CocraBpTe CXEMY QJITOPUTMa BEHITIONHEHUS OIEPAIMH CIOKEHUS s
TaKHUX YHCEI.

3) Hanmmmte mporpaMMHBINA KOJI, peaTH3YIONIHA aJTOPUTM CIIOKEHWSL.
3aganue 2.

Jana mocnenoBaTeIbHOCTD IEIBIX YHCEIL.

1) Ilo BXOmHOH TMOCIETOBATENFHOCTH TIOCTPOHUTH JEPEBO OHHAPHOTO
TIOHCKA.

2) IIpoBepuTh, MOXKHO JIH yJAIATH KAKOW-TO OAWH Y3€l TaK, YTOObI AepEeBO
OCTaJIOCh ~ JIepeBOM  OWHApHOrO TOWCKa W  CTajo  HAEaIbHO
cOamaHCHPOBAHHBIM (yKa3aTh YAAISEMBIN y3en).

CocraBurens (u): Pemernuxosa E. B., 3aB. kadenpoit matemaruku, pusnku u
MaTEeMaTHYECKOT0 MOIEITMPOBAHUS

(pamunus, unuyuanst u dondcnocms npenooasameis (eii))
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