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Mporpammy avcumnnuHbl paspabotan(a)(n) AoueHT, K.H. MaliHyTamHoBa A.®. kadoeapa
TEOPETNYECKON KNOEPHETUKN OTAENEHNE PYHAAMEHTANbHOW MHGOPMATUKN 1 MHADOPMALIMOHHbIX
TexHonorui , Aida.Gainutdinova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.4 OucumnnmHel (Mogynm)" OCHOBHOM
obpasosaTtenbHol nporpammbl 01.04.02 MNpuknagHas matematuka 1 MHGoOpMaTKa U OTHOCUTCS K
6a3oBoit (obwenpodeccmnoHanbHo) yactu. OcBamBaeTcs Ha 1 kypce, 2 ceMecTp.

HaHHag oucuunnuHa nposoantcs Ha 1 Kypce B 1 cemecTpe.

3. KomneTteHuuun obyuatowerocsi, popmMupyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL U

OK-5 CNocobHOCTb CaMOCTOSATENBHO NpMobpeTaTb U UCMONb30BATL B
(0BLekynbTypHbIE NPaKTUYECKOWN OEATENbHOCTU HOBbIE 3HAHUS N YMEHUS,
KOMNeTeHLmm) CTPEMUTCSH K CaMOPa3BUTUIO
OK-6 CNoCOBHOCTb 0CO3HaBATb COCOLMANbHYO 3HAYMMOCTb CBOEW
(0BLweKkynbTypHbIE Oynywein npodpeccun, obnanatb BbICOKON MOTUBALIMEN K
KOMNeTeHLmm) BbIMNOMHEHWNIO NPOJIECCMOHANbHON AeATeNIbHOCTU
OK-7

CNOCOBHOCTb MOHMMATb CYLHOCTb U NPO6NeMbl Pa3BUTUS
(0BuekynkTypHLie COBPEMEHHOI0 MHGOPMALIMOHHOrO obLecTsa
KOMreTeHuun) P P
MK-10 CNOCOBHOCTb NPUMEHATL K PELLEHNIO NPUKNAAHbIX 3a4ay

Bble aiIrOpUTMbI TKW NH mMaumu,.

(NPOCDECCMOHANbHBIE 6a30Bble anrop 0bpabo doopmMaunu,. BbIMOHATb
KOMMETEHLINM) OLIeHKY C/TOXXHOCTW anropmuTMoB, NporpamMMmpoBath u

TecTMpoBaTtb NPorpammbl
MK-17 CNoCOBHOCTb NPUMEHATL METOLbI aHaNM3a NPUKNaaHo
(npodpbeccmoHanbHble obnacTtu Ha OHUENTyanbHOM, NOrMYECKOM, MaTEMATUHECKOM U
KOMreTeHuun) anropuTMNYECKOM YPOBHSAX
MK-2 CNOCOBHOCTb NPY peLeHnn NPoecCoHanbHbIX 3aaad

HannamposaTb nanbHO-3KOHOMMYECKMNe npobnembl

(NPOCECCHOHANbHbIE aHann3mpoBaTb COLMANbHO-9KOHOMUYECKNE Npobnembl 1
KOMMETEHLINN) npouecchl C NPUMEHEHEM MET [OB CUCTEMHOrO aHannaa u

MaTemMaTtnyeckoro MoaennposamonenpoBaHns

B peaynbtate 0CBOEHWS ONCUMMNINHBI CTYAEHT:

1. OONXEH 3HaTb:

- TBepao 3HaTb ko4 anroputma bbICTPO COPTUPOBKN N CpeaHee BpeMs ero paboThbl

- [lokasbiBatb NP-nonHOTY HECNOXHbIX KOMBMHATOPHbLIX 3a4ad

2. IONXEeH yMeTb:

- YMeTb NpOBECTN BEPOSATHOCTHBIA aHaNn3 NPOCTENWNX KOMOMHATOPHbIX anropUTMOB.
- YMeTb peann3oBaTtb anropuTtMbl COPTUPOBKK, paboTatolwme 3a nHenHoe Bpemst (Npu
OrpaHN4YeHHON ONHE COPTUPYEMbIX 0O bEKTOB).
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-OueHnTb BpeMsi paboTbl U peann3oBaTb NPUONUXEHHbIE anropUTMbl ANs pelWeHns KOMOUHATOPHbIX

3a4a4 Teopumn pacnmcaHuim n AUCKPETHON onTuMmn3aunm

3. OONXEH BnaneThb:

MeTogamu aHanmnsa NpuknagHom obnacT Ha KOHUENTyanbHOM, T0rM4eckoM, MaTeMaTn4eckoM 1
anropnUTMNYECKOM YPOBHSIX

4. nONXeH OEeMOHCTPNPOBaTb CMOCOOHOCTb M FTOTOBHOCTb:

CTyOeHThl, 3aBepLUMBLLNE N3YyYEHNE OAHHOW OUCUUNANHDBI, LONMXKHbI:

- YMeTb NpoBEeCT BEPOSTHOCTHbI aHann3 NpoCTenmnx KOMOMHATOPHbIX anropMTMOB.

- TBepao 3HaTb ko4 anroputma bbICTPO COPTUPOBKN N CpeaHee BpeMs ero paboThbl

- YMeTb peannsoBatb anropuMTMbl COPTUPOBKM, paboTatolme 3a NMHeRHoe BpeMs (npu
OrpPaHUYEHHOI AOJIMHE COPTMPYEMbIX 0O bEKTOB).

- [lokasbiBatb NP-nonHOTY HECNOXHbBIX KOMOMHATOPHbLIX 3a4ad

- OueHunTb BpeMsi paboTbl U peannsoBaTb NPUBNNXEHHbIE anropuUTMbl ANS PeLEeHNsS KOMOMHATOPHbIX
3a/ay Teopumn pacnucaHunini U oUCKPEeTHOM oNnTUMM3aLnn

4. CTpyKTypa 1 cogepxaHve AUCLUNMUHBI MOAyNs
Obwas Tpya0eEMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH BO 2 CEMECTpE.

CyMMapHo No AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCTBO ANst AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl No AUCUMNIMHe/ MOAYNIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS

Buabl n yacobl
ayoMTOpHOM paboThbl,

Paspnen
Henens MX TPYAO0EMKOCTb Texyiwme qopMb!
N .D.VIKIIL(I.)V‘IJ‘I'IVJLV;'HbI/ CeMecTpl.omectpa (B Yacax) KOHTpons
neK._wMnPaKT"“eCKuenaﬁopaTopHue
3aHATUA paﬁoTbl

Tema 1. Tema 1.

B SATHOCTHbIA aHanu "
€pPOosITHOC aHanuns YCTHbIN onpoc

1.|Hanbonee yacTo 2 1 3 0 0
NCNonb3yeMblix
anropuTMOB.
Tema 2. Tema 2. AHanu3 o
2.|B xyawem cnyyae. 2 2 3 0 0 YCTHoIR Onpoc

Tema 3. Tema 3.
BepoaTHOCTHLIM aHanu3
3.|Hanbonee yacto 2 3 3 0
NCNoNb3yeMblx
anropuTMOB.

0 YCTHbIV onpoc
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 4. Tema 4.
4./CopTumpoBka 3a 2 4 3 0 0
NNHenHoe BpeMs.

Tema 5. Tema 5.
BeposATHOCTHbIN aHanu3
anroputma peleHus
‘I3apayn 06 ycToymMBoMm
napocoyeTaHuu.

YCTHbI onpoc

YCTHbIN onpoc

Tema 6. Tema 6.
6./OCHOBHbIE NOHATUSA 2 11-12 3 0 0
Teopun CNOXHOCTW.

Tema 7. Tema 7.
MeTonapl
‘lgokasaTtenbcrBa
NP-nonHoTbI.

Tema 8. Tema 8.
MpunbnuxeHHble
8.lanropuTtmbl ans 2 14-16 3 0
pelweHns

KOMOMHATOPHbIX 3a4ay.

Tema 9. Tema 9.
MeTonbl noKanbHOro
‘(mouncka ons peweHns
KOMOMHATOPHbIX 3a4ay.

Tema . Toroesas OK3aMeH
" |doopma KOHTpONSA 2 0 0 0

NTtoro 28 0 0

YCTHbIA onpoc

YCTHbIN onpoc

0 YCTHbIA onpoc

5 17-18 4 0 0 YCTHbI onpoc

4.2 CopepxaHvue JUCLUNMUHDI
Tema 1. Tema 1. BepoSATHOCTHbIN aHanu3 Hanbonee YacTo UCMOJIb3yEeMbIX aIFTOPUTMOB.
NeKuMoHHoe 3aHsiTne (3 yaca(os)):

BeposTHOCTHBIM aHanu3 Hanbonee 4acTo UCNONb3yeMbIX anropntMoB: CpelHee KONNMYecTBO
nepenpuceanBaHnin B anropuTMe HaxoXOeHsi MakCUManbHOro aneMeHTa maccmea. AnroputMm
6bicTpoi copTnpoBkmn. CpenHee 4Mcno onepauuii B anropntme GbICTPO COPTUPOBKW.

Tema 2. Tema 2. AHanu3 B XyALuem cnyvae.
JNIeKLMoHHOoe 3aHsiTne (3 4aca(os)):

AHanua B xyawem cnyyae: HuxHsas rpaHuua Ans MakCUManbHOro Ynucna cpaBHeHWi B No6om
anroputMe CopTMPOBKU. [pruMepbl anropuTMOB COPTUPOBKN OJ11 KOTOPbIX JOCTUrAETCS HUXHAS
rpaHuua. [lononHeHuve kK npedblaywen tTeme: HUXHasa rpaHuua ons cpegHero yncna CpaBHEHUN.

Tema 3. Tema 3. BepoATHOCTHbIN aHanu3 Hanbonee YacTo UCMOJb3yeMbIX aIFTOPUTMOB.
JNeKLMoHHoe 3aHsitue (3 Yaca(os)):

BeposTHOCTHLI aHanu3 Hanbonee 4acTo UCNONb3yeMbIx anropntMoB: CpelHee KONNYeCcTBO
nepenpuceanBaHnii B anropuTMe HaxoXOeHsl MakCUManbHOro aneMeHTa maccmea. AnroputMm
bbicTpoi copTnpoBkn. CpenHee 4Mcno onepauunii B anropntme ObiCTPO COPTUPOBKW.

Tema 4. Tema 4. CopTpoBKa 3a IMHENHOE BPEMSI.
JNIeKLMOHHOoe 3aHsiTne (3 4aca(os)):
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CopTupoBka 3a nuHeiHoe Bpems. CopTnposka noacyetoM. Lingpposas coptuposka. CopTnpoBska
bl4eprbiBaHNEM.

Tema 5. Tema 5. BepoSATHOCTHbIN aHann3 anropuTMa peLUueHus 3anadm o6 ycTtonuymBom
napocoyeTtaHuu.

NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

BeposATHOCTHbIV aHann3 anropuTMa peleHmns 3anadm 06 yCTon4mBoM napocoyeTaHmu:
CYLLECTBOBaHWE YCTONYMBOrO NapOCOYEeTaHNsi, OCHOBHOM anroputM. [NpuMeHeHne K 3ajadve o
KpaTtyaiwem nytun. NoBeaeHne B cpeaHEM OCHOBHOMO anroputma.

Tema 6. Tema 6. OCHOBHbIe MOHATUSA TEOPUU CNIOXHOCTM.
JNIeKLMOHHOe 3aHsiTne (3 4aca(os)):

OCHOBHblE MOHATUS TEOPUM CNOXHOCTU. 3adada pacno3HasaHns. Knaccol P u NP.
MonuHommanbHasg ceoammocTtb. 3anada BbINOJIHUMOCTbD. Teopema Kyka. NP-nonHas 3agava.

Tema 7. Tema 7. Metoobl poka3arenbctea NP-nonHOTLI.
JNIeKLMoHHoe 3aHsitue (3 yaca(os)):

Metoabl nokasarenbctsa NP-nonHoTbl MprMepbl NP-nonHbix 3a8a4y. NcesgononmHoMuanbHbIn
anropuT™ Ons peweHns 3afadm 0 prok3ake.

Tema 8. Tema 8. MpunbNNXEHHbIE aNrOPUTMbI OISl peLleHUsi KOMOMHaATOPHbIX 3a4au.
JNeKuMoHHoe 3aHsitTne (3 yaca(os)):

|_|pl/l6ﬂI/I)KeHHbIe anropuTMbl ons peweHns KOM6VIH8.TOprIX 3a4ay:. 3a40a4n KoOMMnBosixXepa, 3agadu
O plOK3ake. OueHka B Xyalwem cny4yae. BepOﬂTHOCTHbIVI aHann3 OTHOCUTENIbHOW NOrpPeLHOCTH
HEKOTOPbIX I'IpVI6ﬂI/I)KeHHbIX aJ/TTOPUTMOB.

Tema 9. Tema 9. MeToabl NOKaNbHOro NoOMcKa AJjs pelueHnst KOMOUHaTOPHbIX 3a4au.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

MeToabl nokanbHOro noucka ons pelweHns KoMbrHaTopHbix 3anady. OnpeneneHme OKPeCcTHOCTEN B
3a4a4e KOMMUBOSIXEpPA, B 3afa4e O ABYXMALWVHHOM KOHBEEPHOM pacnvcaHum.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUUMINHBI (MOLYNISA)

Buabl
N Paspen Cemect Hepens | camocTositenoHon [TpyA0eMKOCTb ;%%%:L';?:;Ezg;
AducuvnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 1. Tema 1.
BeposaTHOCTHLIV aHanus
1.|Hambonee yacto 2 1 roaroroeka k 4 YCTHbIA Onpoc
Ncnonb3yeMbix yCcTHOMY onpocy
anropuTMoB.
Tema 2. Tema 2. AHanu3
2.|B Xy4wem cny4yae. 2 o  |NOATOTOBKA K 4 YCTHbI ONpocC

YCTHOMY Onpocy

Tema 3. Tema 3.
BeposaTHOCTHLIV aHanus

noaroToska K -
3.|Hanbonee yacTo 2 3 nggMo or? oc 4 YCTHbIA ONpoC
NCMONb3yeMbIX y y onpocy
anropuTMoB.
Tema 4. Tema 4.
noaroToska K o
4.|CopTtmpoBska 3a 2 4 ONroToekd 4 YCTHbIA ONpocC

YCTHOMY OMnpocy

NNHEenHoe Bpems.
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Bupbl
N Paanen Cemecto| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;?‘%“:::L:‘::;Eﬁg;
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
Tema 5. Tema 5.
BeposATHOCTHbI aHann3
anroputMa peleHuns noaroToBka K o
5. - 2 -1 12 THbIA On
3anayv 06 ycToin4msom 5-10 YCTHOMY Onpocy yC onpoc

napoco4yeTaHnn.

Tema 6. Tema 6.
6.|OcHOBHbIe NOHATUS 2 11-12
TEOPUN CNOXHOCTMW.

Tema 7. Tema 7.
v MeTtonpbl 5 13 MoaAroToBka K 5

‘([mokasarenbctBa YCTHOMY Onpocy
NP-nonHoTbl.

Tema 8. Tema 8.
MpubnuxeHHble
8.lanropunTtmbl ans 2 14-16
peleHns

KOMOMHATOPHbIX 3a4au.

Tema 9. Tema 9.

noaroToBka K

YCTHOMY OMpOCY 4 YCTHbIA OnNpocC

YCTHbI ONpocC

noaroToBka K 6

THbIN ONn
YCTHOMY Omnpocy yc onpoc

MeToapbl nokanbHOro NOAroToBKa K .
: p) -
9-Inoucka NS peleHns 17-18 YCTHOMY Onpocy 4 yCTHBI onpoc
KOMOMHATOPHbIX 3a4au.
Wtoro 44

5. O6pasoBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs
O6yyeHune NponcxoanT B OOPME NEKLIMIA, a TaKXXe CaMOCTOSTeNbHOM paboTbl CTyAEHTOB.

6. OueHOUYHble cpeacTBa OJi1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. Tema 1. BepOﬂTHOCTHbIVI aHanu3 Hambonee yacTto UcnoJsib3yembixX airopuTtmMoB.
YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

MoarotoBka K yCTHOMY ONPOCY (4TEHWE NEKLMIA, LONOMHUTENbHON NTEPaTypPbl) MO TEME:
BeposiTHOCTHbBI aHanu3 Hanbonee 4acTo UCMOMNb3YEMbIX anropUTMOB.

Tema 2. Tema 2. AHanu3 B xyaLuem cnyyae.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

MoaroToBka K yCTHOMY ONpOCy (YTeHWe nekuuid, AONONHUTENBHON NnTepaTtypbl) No Teme: AHanm3 B
XyOlwem crnyyae.

Tema 3. Tema 3. BepoATHOCTHbIN aHanu3 Hanbonee YacTo UCMOJIb3yeMbIX aIFTOPUTMOB.
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

MoarotoBka K yCTHOMY ONpPOCY (4TEHWE NEKLMA, LONOMHUTENbHON NTEPaTYpPbl) MO TEME:
BeposiTHOCTHBI aHanu3 Hanbonee 4acTo UCMONb3YEMbIX anropUTMOB.

Tema 4. Tema 4. CopTpOBKa 3a IMHENHOE BPEMS.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

lMoarotoBka K yCTHOMY ONpocy (4TeHMe NeKumiA, LONOMHUTENBHON NNTEpaTypbl) NO TEME:
CopTnpoBka 3a NMHenHoe BpeMS.

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 7 ns 13. 111 VHI:I
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Tema 5. Tema 5. BepoATHOCTHbIN aHanNu3 anropuTMa peLUueHus 3agadm o6 ycTonymBom
napoco4yeTaHuu.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

MoAaroToBka K YyCTHOMY OMNpPOCY (YTEeHWe NeKUuid, OONONHUTENbHON nMTepaTypsbl) No TeMe:
BeposITHOCTHbLI aHann3 anropuTMa peleHns 3aaadm 06 yCTonymBoM NapocodeTaHnm.

Tema 6. Tema 6. OCHOBHbIe MOHATUSA TEOPUU CNIOXHOCTM.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

[MoaroToBka K YCTHOMY ONPOCY (YTEHME NEKUUIA, AOMNONHUTENBHOM nuTepaTtypbl) No TeMe:OCHOBHbIE
MOHATMS TEOPUN CNOXHOCTMW.

Tema 7. Tema 7. Metoabl poka3sarenbctsa NP-nonHoOTHI.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

[MoarotoBka K yCTHOMY OMpocCy (YTEHME NEKUUIA, OONONHUTENbHOM NuTepatypbl) No Teme: Metoap!
nokasarenbctea NP-nonHoThI.

Tema 8. Tema 8. MpnbnnXeHHbIE aNrOPUTMbI OIS peLLeHUsA KOMOMHATOPHbIX 3a4au.
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

MoarotoBka K yCTHOMY ONpPOCY (4TEHWE NEKLMIA, LONOMHUTENBbHON NNTEPATYpPbl) MO TEME:
MpubnmnxeHHble anropuTMbl 4Ns PeLEeHNst KOMOMHATOPHbIX 3a4ay.

Tema 9. Tema 9. MeToobl NOKaNbHOro NOMCKa A5l peLeHnst KOMOUHaTOPHbIX 3a4au.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MoarotoBka K yCTHOMY ONPOCY (4TEeHWE NeKLMiA, DONONHUTENbHON NnTepaTypbl) No Teme: MeTtoabl
NOKanbHOro nomcka Ans pelweHnsi KoOMbHaTOPHbIX 3a4au.

Tema . UToroeasi oopma KOHTpOns

[MprMepHble BOMPOCHI K 9K3aMeHy:

MpuMepHble BONPOCHI 1 3aaaqu, BXOASWME B 9K3aMeHaUMOHHbIE BUneThb:

1. MpmnBeanTe NnpMMep NCXO0OHOro panna, oTAnyYHoro ot panna (1,2,3,...), 418 KOTOPOro B
HEBEPOSATHOCTHOM anropuTtMme HbICTPO COPTUPOBKU OLMH N3 ABYX MACCMBOB, HA KOTOPbLIE
nponcxoamT pasbreHre B anroputme, BCeraa MMeeT eANHNYHYIO OSINHY.

2. [lokaxwnTe, 4TO HaMMeHbLiee BpeMs paboTbl HEBEPOSTHOCTHOIO anroputmMa ObICTPO COPTUPOBKU
€CTb BeNnYMHa TOro Xe nopsaka, 4To u ero cpenHee Bpems paboTbi.

3. lNpuaoymanTe anropnt™ (M HaNUWUTE NpPorpamMy C ero peanusauunein), ¢ NOMOLLbIO KOTOPOro
NCXOOHbIM MAacCVB 3a BpeMsi, NPornopUMOHabHOe OIMHE MAacCuBa, OENUTCA Ha TPU 4YacTu: MEHbLLYIO,

4yeM BblOpaHHbI 3NIEMEHT, paBHytO BbIOpaHHOMY aNEMEHTY, U BOnbluyto, YeEM BblIOPAHHbIA 3NEMEHT.
Kak aToT anropntM MOXHO 1MCMONb30BaTb A9 YCOBEPIEHCTBOBAHNS anropmuTMa ObicTpo
copTnpoBkn? KoMMeHTapuii: UMEHHO 3Ta MOAMGMKALMS anroputma ObICTPOA COPTUPOBKM,
MCnonb3yeTcs B fokasaTenbcTee JleBnHa TEOPEMbI O CPeaHEM BpeMeHn paboTbl anroputMa
ObICTPO COPTUPOBKM.

4. MNokaxwTe, kak paboTaeTt npouenypa "PasbrneHne" anropntma OGbICTPOV COPTUPOBKN HA Maccuee
a=(13,19,9,5,12,8,7,,4,11,2,6,21).

5. MycTb BCe aneMeHTbl ICXOOQHOr0 Maccuea paeHbl. Ha kakune yactu npouenypa "Pa3bueHne”
pa3obbeT UCXOOHbI MaccuB?

6. MprBeauTe npocToe coobpaxeHune, 0ObACHSOWEE NoYEMy BpeMs paboTbl Npouenypbl
"Pa3bneHune" nponopunoHanbHO ANMHE NCXOOHOro Maccuea.

7. MokaxwTe, kak paboTaeT anropmMT™ NMpaMuaanbHOM COPTUPOBKM HA MacCKBE a U3 ynpaxXHeHns
4,

8. [NyCTb NCXOAQHBI MacCyB yXe 0TCOPTUPOBaH B nopsake Bo3pactaHus. KakoBo bynet Bpems
paboTbl anropmuTMa nupammnaanbHoi CoOpTMPOBKN? A ecnmn Maccus Obln OTCOPTMPOBAH B Nopsake
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ybbiBaHMSA?

9. 'me MOXeT HaxoaMTbCH HAaMMEHbLWWIA SNEMEHT Kyyn (Nupamuibl), ECNN BCE €€ 3NIEMEHTbI
pas3nnyHbI?

10. MycTb MaccmB OTCOPTUPOBAH B 06paTHOM nopsake (MepBblii 9NEMEHT Hanbonbwwit). ABngeTcs
NN TaKOW MaccuBs Kyyer (nnpammoon)?

11. SBngetca nu kyyen maccus (23,17,14,6,13,10,1,5,7,12)?

12. [lokaxuTe No NHOYKUNN, 4TO anropuTM LMdPOBOA COPTMPOBKM NpaBuneH. [ e B Balwem
[0KasaTtenbCTBe UCNosb3yeTCs YCTOMYMBOCTb anroputMa LpoBo COPTUPOBKA?

13. Kak 3a Bpems, nponopumnoHansHoe AjvHe Maccuea OTCOPTUPOBATb MAaCcCUB U3 LieNblX
MONOXUTENbHbIX YNCEN, HE NPEBOCXOAAWMNX KBagpaTa ANnHbI ICXOOHOro maccmea’?

14. KakoBo Bpems paboTbl anroputma COpTMPOBKM Bbl4EPMbIBAHWEM B Xy OLWEM CNyyae.

15. Mpeanonoxum, 4To Ha BXOL anroputMa COPTUPOBKM NOCTyNaeT Bblbopka U3 3Ha4YEHI
Cny4anHowm BenuymHa, PyHKUUS pacnpeneneHns KOTopom N3BeCcTHa N BblYUCNAETCS 3a KOHCTaHTHOe
Bpems. [MpnaymanTte anroput™M COPTUPOBKM, CpedHee BPEMS KOTOPOro, MPOnopLUNOHanbHO ANNHE
MCXOQHOro MaccuBea.

16. MNycTb MMeeTcst 68 MOHET Pa3nNMYHOro Beca W Yawe4vHble Becbl 6e3 rupb. Kak 3a 100
B3BELWMBAHNA HANTN CaMYIO NErKyto 1N Camyto TSAXENYo MOHeTy?

17. ByneT nu anroputM "neTepMUHMPOBaHHBIA BbIOOp i-ro No cyeTy aneMeHTa" paboTtartb Tak Xe
NVHEHOEe BPEeMS, eCnim pa3brBaTb UCXO4HbLIA MACCUB Ha rpynnbl HE U3 NATK, @ U3 CEMU 3/IEMEHTOB.
[MokaxwuTte, 4YTO Ong rpynn N3 Tpex aNeMeHTOB pacCy>XaeHne He NPoxoauT.

18. MooncuumpyinTe anropmtm BbICTPOM COPTUPOBKM Tak, 4TOObI OH paboTtan Bpems nopsaka n log
N B XyOLeM cryyae.

19. MycTb anropnt™ BbIBOPA i-r0 MO CYETY NEMEHTA NCMONb3YET TONbKO NOMapHbIE CPABHEHNS.
MokaxuTe, 4TO C MOMOLLBIO TEX XEe CPABHEHMWIA MOXHO B Ka4eCcTBe NoBOYHOro pesynbTaTta nonyynTb
CMUCKWN 3NIEMEHTOB, MEHbBLINX MCKOMOTO, a TakXe 60NbLUNX UCKOMOrO.

20. MNycTb y HAC eCTb KakOM-TO anropuTM, HaXo4AWNIA MeanaHy 3a NIMHENHOE B XyOWeM crnyyae
BpeMs. Micnonb3ys ero B kayecTBe Noanporpammel, paspaboTtainte anroputm, pelarowmin 3agady
HaxoXOeHnsa NPOoU3BONbHOW NOPSAOKOBOW CTATUCTMKN 32 NUHEHOE BPEMS.

21. Mpodpeccop KOHCYNbTUPYET HEPTAHYIO KOMMAHWIO, KOTOPOA TpebyeTcsa NpoBecTU
MarncTpanbHbl TPyboNpoBOA B HANpPaBneHN CTPOro ¢ 3anafa Ha BOCTOK Yepes HepTEHOCHOE
none, Ha KOTOPOM PAaCMONOXEHbI N HEPTAHBLIX CKBAXUH. OT KaX a0l CKBaXuHbI HE0OX0AUMO
MPOBECTU K MarucTpanu Tpybonposoa No Kparyanwemy nyTu (CTPOro Ha CEBEP UM Ha o).
KoopamHatbl Bcex CKBaXUH NPOdeCccopy M3BECTHbI; HE0OX0ANMO BbiIOpaTb MECTOMONOXEHME
marnctpanu, 4tobbl cymMma 4nvH BCcex TpybonpoBoaoB, BEAyIMX OT CKBAXWH K Marnctpanu, boina
MUHUManbHa. lNMokaxuTe, 4TO oNTMManbHOe MECTO ANS MarucTpany MOXHO HanTK 3a NMHEHoe
BpeMs.

22. 3apaya o Bbibope MecTa Asis No4Tbl COCTOUT B crneaytoleM. ViMeeTcst HEKOTOpOe KONMM4eCcTBo
JOMOB, OJ15 KaXA0ro U3 KOTOPbIX N3BECTHA NMHTEHCUBHOCTb XOXAEHUS NoYyTaniboHa B HUX.
TpebyeTcs HANTV MECTOMONOXEHME MOYTHI, AN151 KOTOPOro CyMMa PacCTOSHWIA [0 BCEX LOMOB C
BECamu, NPONOPLMOHANIbHBIMA UHTEHCMBHOCTAM XOXAEHMS B HUX Oyaet MuHMManbHa. Mokaxure,
4TO B OLHOMEPHOM Cllyyae B3BeleHHas MeamaHa bynet peleHnem aToi 3aaadn.

23. Kak HanTu B3BeLlEHHY0 MeamaHy n Ynucen ¢ noMoLLbio COPTUPOBKK 3a Bpems nopsiaka n log n.
Kak Mmoonguumposartb anroputM HaXoXAeHWs i-ro rno CHeTy aneMeHTa Ans peweHnsa aTon 3anayv 3a

Bpems nponopunoHanbHoe onnHe NCX04HOro Maccmea
24. Kak HalnTn ontumanbHOE peLeHne 3a4adn 0 PacrnonoXeHn NoYTol B ABYMEPHOM criyyae, ecnu
noYTanboH MOXET NepeMellaTbcs NUWb BAOMb ABYX NEePreHONKYNSAPHbIX HAanpaBneHnin? (31y 3anady
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Ha3blBAlOT 3a4a4ert O PacnonioXeHumn rnoytbl B MaHxateHe.)

25. [lepBoni B canoH camorneTa 3axoauT cymalleias, kotopas caamtcsa Ha nepsoe rnonasLeecs
MecTo. Bce octanbHble naccaxunpbl cansaTcs Ha UX MecTa, ecriv 3T0 MeCTO He 3aHATO, U Ha
Cny4anHoe MecTo B MPOTUBHOM criyyae. B KoHUe KOHLIOB BCe MecTa B CanoHe camoneTa
oKasblBalOTCH 3aHATbIMU. KakoBa [0Ns NaccaxXunpos, CUOSWNX HA CBOUX MecTax?

7.1. OcHoBHas nuTeparypa:

1.AnropuTMbl 1 CTPYKTYpbl AaHHbIX. HoBas Bepcus ons ObepoHa / Huknayc BupT ; nep. ¢ aHrn. noa
ped. o.g0.-M.H. Tkayesa ®. B. - Mocksa : MK lMpecc, 2014 .7 272 . : un. ; 21 .- (Knaccuka
nporpamMmmnpoBaHnus) .- 1-e nag. 2001 .- bubnuorp. B KoHue rn. - Mpeam. ykas. : ¢c. 270-272 .- ISBN
978-5-97060-011-5 ((8 061.)) , 200.

2.Teopus anropmTMoB: YyebHoe nocobue / B.. NrowwuH. - M.: UHDOPA-M, 2012. - 318 c.: 60x90
1/16. - (Bbicwee obpasoBaHue). (nepennet) ISBN 978-5-16-005205-2

http://znanium.com/bookread2.php.book=241722

3.I'nyxoB M. M. Marematuyeckas norvka. duckpeTtHole pyHKUnn. Teopns anropnutmos
[OnekTpoHHBbIN pecypc] : y4ebHoe nocobue / nyxos M. M., Wnwkos A. B. - SnekTpoH. gaH. - Cl16. :
INanb, 2012. - 406 c. - Pexum goctyna: http://e.lanbook.com/books/element.php -pl1_id=4041 -
3arn. ¢ aKkpaHa.

4.AcaHos, M.O. lnckpeTHas matemaTuka: rpadobl, MaTponabl, anropuTMbl [DNEKTPOHHbIN pecypc] :
yyebHoe nocobue / M.O. AcaHos, B.A. BapaHckuii, B.B. PacuH. - 9nekTpoH. gaH. - CI6. : JlaHb,
2010. - 363 c. - Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=536 - 3arn. ¢
9KpaHa.

5.Mnankos, J1.A. T'eHeTnyeckne anropmTMmbl. [ONeKTPOHHbIR pecypc] : yuebHuk / J1.A. Tnankos, B.B.
Kypenuuk, B.M. Kypeniunk. - 9nekTpoH. gaH. - M. : ®dusmarnut, 2010. - 365 c. - Pexum pocrtyna:
http://e.lanbook.com/books/element.php?pl1_id=2163 - 3arn. ¢ akpaHa.

6.Epmonaesa, H.H. MNpakTuyeckme 3aHaTUS No anrebpe. SneMeHTbl TEOPUN MHOXECTB, TEOPUN
yucen, kombuHaTopukn. Anrebpanyeckne CTpyKTypbl [DNEKTPOHHbIN pecypc] : yuebHoe nocobue /
H.H. Epmonaesa, B.A. KosblHueHko, .. KypbatoBa. ? 9nekTpoH. aaH. - Cl16. : JlaHb, 2014. ? 112
c. - Pexum goctyna: http://e.lanbook.com/books/element.php-pl1_id=49469 - 3arn. ¢ akpaHa.

7.2. [lononHutenbHasa nuteparypa:

1.Anroputmsbl : noctpoeHne n aHanna / Tomac KopmeH, HYapnba JleinsdepcoH, PoHanba PusecT,
Knudocpopa WTtaiH ; [nep. ¢ aHrn. u pen. . B. Kpacukosa] .- 3-e nsg. - Mockea [u gp.] : Bunbsmc,
2014 .- 1323 c. : un. ; 24 .? 3arn. n aBT. opwr.: Introduction to algorithms / Thomas H. Cormen,
Charles E. Leiserson, Ronald L. Rivest, Clifford Stein .? Bubnuorp.: c. 1282-1298 .- NMpeaM. ykas.: c.
1299-1323 .- ISBN 978-5-8459-1794-2 (B nep.) , 1500

2.'pomkoBwny, KO. TeopeTuyeckas nHgpopmatmka: BeeneHme B Teopumo aBToOMaToB, TEOPUIO
BbIYUCAMMOCTI, TEOPUIO CNIOXHOCTW, TEOPUIO anropuTMOB, PaHOOMU3aLMIO, TEOPUIO CBA3U 1
kpuntorpadwmio / KOpawn ["'pomkosuy; ep. ¢ Hem.; MNMoa pen. b. d. MenbHukoBa. - IapaHue
3-e.-CaHkT-leTtepbypr: BXB-Metepbypr, 2010. - 336 ¢

3. BBeneHue B MeTOAbI M @aNrOpUTMbl MPUHATUS peleHnii: YyebHoe nocobue / B.I". Loporos, A.0.
Tennoga. - M.: NI ®OPYM: UHDPA-M, 2012. - 240 c.: 60x90 1/16. - (Bbicwee obpasoBaHue).
(nepennet) ISBN 978-5-8199-0486-2. [9neKTPOHHbIN pecypc]
http://znanium.com/catalog.php?bookinfo=241287

4.BbbikoBa, B. B. TeopeTnyeckne 0CHOBbI aHann3a napameTpuanpoBaHHbIX anropuTtMoB
[OnekTpoHHbI pecypc] : MoHorpadoms / B. B. Beikosa. - KpacHosipck: Cub. coenep. yH-T, 2011. -
180 c. - ISBN 978-5-7638-2488-9. http://znanium.com/bookread2.php- book=441165

5.TuwwuH, B.N. NHdbopmaTtmka n matematmka: B 3 4. Y. 1: PeweHne 3aaady KOMOMHATOPUKU N TEOPUM
BEPOSITHOCTEN [ONeKTPOHHbIN pecypc] : . - OnekTpoH. aaH. - M. : 'JlabopaTtopusi 3HaHWit' (paHee
'BUHOM. NNabopatopus 3HaHwuii'), 2013. - 243 c. - Pexum pocTtyna:
http://e.lanbook.com/books/element.php?pl1_id=42618 - 3arn. ¢ akpaHa.
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6.ltapbkos., KO.M. YHuBepcanbHoe kogupoBaHue. Teopns 1 anroputmbl [SNEKTPOHHbIN pecypc] : . ?
ONeKTPoH. aaH. ? M. : dusmatnuTt, 2013. - 280 c. - Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=59667 - 3arn. ¢ akpaHa.

7.3. UHTepHeT-pecypcChbl:

Canr - http://www.intuit.ru/studies/courses/65/65/lecture/1898

Canr -
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B1%D0%B8%D0%BD%D0%B0%D1%8
Cair - http://ru.convdocs.org/docs/index-160254.html

Canr - http:/logic.pdmi.ras.ru/csclub/node/1331

Cainr -
http://student.zoomru.ru/informat/kombinatornye-algoritmy-resheniya-shkolnyh-zadach/225535.178

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune oncumnanHbl "AnropuTMbl KOMBUHATOPHOM oNTUMU3aunn" NpennonaraeT UCMnosib3oBaHme
cnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:

MynbTmMeuiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm noboi Buaeo n ayamo
NHdpopMauunK, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TunoBas KOMMNiekTaums
MyNbTUMEONAHOM ay ANTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPOeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, @ TAKXe MHTEPAKTMBHOW TPpMBYHbI MpenonaBaTens,
BK/OYAIOWWEN Ta4-CKPUH MOHUTOP C AuaroHasnblo He MeHee 22 OWNMOB, NepCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOhoH, 6ecnpoBOAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAIENCHI
noaknoyeHms: USB,audio, HDMI. iHTepakTnBHas TpnbyHa npenofaBaTens SBnsetcs KNo4YeBbiM
9NEMEHTOM yrnpaBneHns, 060 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONIHOLEHHbIM paboynm MecToM npenoaasatens. lNpenonasatenb MMeET BO3MOXHOCTb NErKo
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUS, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 OpYyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW ONs HUX POpPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMOMIb30BaHMEM B NPOLIECCE 0byYeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTuMeguinHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B ceTb MHTEpPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHASbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMnbioTepbl MOAK/IOYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxogaTcsa B €AMHOM JOMEHe.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCS B HAMYUN B
9NEKTPOHHO-bmbnmoTeyHo cnucteme "ZNANIUM.COM", noctyn K KOTOPOW NpenocTaB/ieH CTyAeHTaM.
9B6C "ZNANIUM.COM" conepXuT Npon3BeneHns KpynHEnwmnx POCCUACKNX YYEHbIX, PyKOBOAMTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbIX
CNeunanncToB B pasnuyHbix cdoepax brusHeca. PoHp 61bnmMoTekn cOopMUPOBAH C y4ETOM BCEX
N3MEHEHMNI 06pasoBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3agadms n n3naHus,
BbiNyckaeMmble nagatenncreamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHMaM henepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBOro nokoneHus.
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MporpamMma aucumnnmHbl "AnroputMbl KOMBUHaTOpHO onTummadauun"; 01.04.02 MNprknagHas MateMatuka u MHPOPMAaTUKa; LOLEHT, K.H.
"aliHyTomHoBa A. .

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

OcBoeHune ancumnamnHbl "AHanM3 KoMOMHATOPHbIX anropuMTMOB" NpeanonaraeT NCNonb30BaHNe
cnepyouero MaTepranbHO-TEXHNYECKOro obecneyeHms:

MNpakTuyeckne 3aHATMSA N0 AUCLMMNIMHE NPOXOAST B KOMMNbIOTEPHOM Kacce, OCHALLEHHOM
MyNbTUMEANAHbIM 060pYyLOBAHMEM.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IOC BINO un yyebHbIM nnaHom no
HanpasneHuio 01.04.02 "MpuknagHaa matemaTka n nHgoopmarmka" n MarmcTepckom nporpamme
AHanus gaHHbIX 1 ero NPUNoXeHuns .
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MporpamMma aucumnnmHbl "AnroputMbl KOMBUHaTOpHO onTummadauun"; 01.04.02 MNprknagHas MateMatuka u MHPOPMAaTUKa; LOLEHT, K.H.
"aliHyTomHoBa A. .
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