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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

[aHHas gucumnnmHa BXoauT B y4ebHbI NiaH NoAroTOBKM MarncTpoB no HanpaeneHuns 38.04.05
'busHec-nHpopmaTuka. Marnctepckas nporpamma Matematnyeckme MeTonbl U MHPOPMALMOHHbIE
TexHonoruu B 6maHece'. Llenb nsy4eHns aucumnivHbl - Aatb CTyAeHTaM CUCTEMATU3NPOBAHHbIE
3HAHMSA OCHOBHbIX MPUHLUMMOB PeLWeHUs BbIYMUCNUTENbHO CNOXHbIX 3a4a4 OUCKPETHOMN

KOM6I/IHaTOpHOI7I onTnMn3aunm € NCNoJib30BaHNEM TOYHbIX N 3BPUCTUHECKUX METOLOOB N Bblp&éOTKa
COOTBETCTBYOWNX KOMNeTeHuui.

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

HaHHas yyebHasa ancumnnvHa sknoyveHa B pasgen " 51.B.0B.3 ducumnavHel (Mogynm)" OCHOBHOW
obpaszoBartenbHoi nporpammel 38.04.05 BnsHec-nHdopmaTtka n OTHOCUTCS K OUCLMNANHAM Mo
Bblbopy. OcBanBaetcst Ha 1 kypce, 1 cemecTp.

HdaHHag gucuunnuHa nposoantcs Ha 1 Kypce B 1 cemecTpe.

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytoWwme KOMNeTEHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU
OK-5 CNocobHOCTb CaMOCTOSATENBHO NpMobpeTaTb M UCMONb30BATL B
(0bLekynbTypHbIE NPaKTN4EeCKON OeATEeNbHOCTU HOBbIE 3HAHUS N YMEHMS,
KOoMreTeHuun) CTPEMUTCSH K CaMOPa3BUTUIO
OK-6 CNoCOBHOCTb OCO3HaBATb COCOLMANbHYO 3HAYMMOCTb CBOEW
(0BLwekynbTypHbIE Oynywein npodpeccun, obnanatb BbICOKON MOTUBALIMEN K
KOMNeTeHL M) BbIMNOMHEHWNIO NPOJIECCMOHANbHON AeATeNIbHOCTH
OK-7
CMNOCOBHOCTb MOHMMATb CYLHOCTb U NPO6neMbl pa3BUTUS
(obwekyneTypHbie COBPEMEHHOI0 MHGOPMALIMOHHOrO obLecTsa
KOMreTeHuunn) P P
MK-10 CNOCOBHOCTb NPUMEHATL K PELLEHNIO NPUKNAAHbIX 3a4ay
(NPOcheccMoHanbHbIe 6a30Bble anroputTMbl 06paboTKM MHCPOPMALNK,. BBINONHATb
KOFI?M'IeTeHLI,I/II/I) OLIeHKY C/IOXHOCTW anropmuTMoB, NporpamMMmnpoBath v
TEeCTMpOBaThb NPOrpammbl
MK-17 CNoCcoBHOCTb NPUMEHSATb METOLbI aHaNM3a NPUKNaaHoM
(npodpeccunoHanbHble obnacTtu Ha OHUENTyanbHOM, NOrMYECKOM, MaTEMaTUHECKOM U
KOMMeTeHuunn) anropuTMMYECkOM YPOBHSIX
MK-2 CNOCOBHOCTb NPY peLlweHnn NPoecCoHanbHbIX 3aaad
HanM3npoBsaTb nanbHO-3KOHOMUYeCcKne npobn
(NPOChecCMoHanbHbIe aHann3npoBaTb COLMANbHO-9KOHOMUYECKNE Npobnembl 1
KOMMETEHLINM) npouecchl C NPUMEHEHEM MET O0B CUCTEMHOrO aHannaa u
MaTemMaTtnyeckoro MoaennposamonenpoBaHns

B peaynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXEH 3HaTb:

- TBepo 3HaTb KOA anroputMa ObICTPO COPTUPOBKY M CPeLnHee BPeMs ero paboTol
- [lokasbiBatb NP-nonHOTY HECNoXHbIX KOMBMHATOPHbIX 3a4ad
- 3HaTb Takue MOHATUSA KaK CTOXHOCTb anropmMtMa, CMOXHOCTb 3a4a4u.
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2. DONTXEH yMeTb:

- YMeTb NpOBECTM BEPOATHOCTHbIN aHann3 NPOCTENWNX KOMOMHATOPHbIX anrOpUTMOB.

- YMeTb peanuaoBatb anropuTMbl COPTUPOBKM, paboTatowme 3a NMHeHoe BpeMsi (npu
OrPaHUYEeHHON AJIMHE COPTMPYEMbIX 0O bEKTOB).

-OueHuTb Bpems paboTbl 1 peann3oBatb NPUBANXEHHbBIE anrOPUTMbl ANS PEeWeHNsi KOMOMHATOPHbIX

3a[ay Teopumn pacnucaHuin U GUCKPETHOM ONTUMM3aLnn

- YMeTb 060CHOBAHHO BbiGMpaTh NOAXOASAIWYO CTPYKTYPY AAHHbBIX 4NS peanM3aumm anroputma un
L0Ka3blBaTb CMOXHOCTb peannaauuy anroputMa B COOTBETCTBUM C BbIBpaHHOM CTPYKTYPOI AaHHbIX.

3. DONXeH BnafeThb:

MeToAamy aHanmaa nNpuknagHom obnacT Ha KOHUENTYanbHOM, 10rM4eCKOM, MaTeEMaTUYECKOM 1
aNropuTMUYECKOM YPOBHSIX

4. NONXeH OEMOHCTPUPOBATb CNOCOOHOCTb Y FTOTOBHOCTb:

CTyneHTbl, 3aBEPWMBLIME N3YYEHWNE OAHHON OUCUMUNAVHDI, OOMXHbI:

- YMeTb NpOBECTM BEPOATHOCTHbIN aHann3 NPoCTENNX KOMOMHATOPHbBIX anropUTMOB.

- TBeppo 3HaTb KO anropuTMa BbICTPO COPTUPOBKM U CpelHee BpeMs ero paboThbl

- YMeTb peannaoBatb anropuTMbl COPTUPOBKM, paboTatolme 3a NMHeRHoe BpeMst (npu
OrpPaHUYEeHHO AJIMHE COPTMPYEMbIX 0O bEKTOB).

- IlokasbiBatb NP-I'IOI'IHOTy HECJTOXHbIX KOM6I/IH8.TOprIX 3agad

- OueHuTb BpeMsi paboTbl U peannsoBaTb NPUBANXEHHbIE anropUTMbl ANSi PELEeHNsS KOMOMHATOPHbIX
3a[ay Teopumn pacnucaHunin U oUCKPETHOM oNTUMM3aLnm

4. CTpyKkTypa U cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0eEMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOIro KOHTPONS AMCUUNANHBI 9K3aMeH B 1 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6annos, N3 HMX Tekylwas paboTta oueHmaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs [OMnycKa K 3ayeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (YOO0B.);

54 6anna n meHee - "HeyLOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunIMHe/ MOAYNIO
TemaTnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yacobl
Pasgen ayauTopHown paborTbl,
Henens MX TPYAOEMKOCTb TekyLume chopMbl
N D.VIKIIL(ISI/‘IJ‘I';’JLV;I'HH/ Cemecrpcemecma (8 uacax) yusne o
neKumI'IpaKTquCKMenaﬁopaToprle
3aHATUSA pa601b|

Tema 1. Tema 1.
BeposATHOCTHbIN aHanu3
1.|Hanbonee yacTo
NCNoNb3yeMblX
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Buabl n yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATNA pa601b|

Tema 2. Tema 2. AHann3 .
.|B Xyawem cny4yae. 1 2 1 0 2 YCTHbIR onpoc

Tema 3. Tema 3.

BeposATHOCTHbIN aHanu3 -
.|Hanbonee vyacto 1 3 1 0 2 YCTHBIR Onpoc

NCNOJIb3yEMbIX

anropuTMOB.

Tema 4. Tema 4. .
.|CopTnposka 3a 1 4 1 0 2 YCTHBIA Onpoc

NVHENHOEe BpeMs.

Tema 5. Tema 5. lNMncbMeHHoEe

BeposATHOCTHbIN aHanu3 JoMallHee

anropnTMa peleHuns i 3agaHne
‘I3apayn 06 ycTonymBoMm 1 510 6 0 12 KoHTponbHas

napocoyeTaHuu. pabota

Tema 6. Tema 6. o
.|OCHOBHbIE NOHATUSA 1 11-12 2 0 4 YCTHbIA 0MpoC

Teopun CNOXHOCTH.

Tema 7. Tema 7.

MeTtoabl YCTHbIN onpoc
‘[mokasarenbctBa 1 13 1 0 2

NP-nonHoThL.

Tema 8. Tema 8.

MpunbnuxeHHble .
.|anroputmbl ong 1 14-16 3 0 6 YCTHeir onpoc

peleHns

KOMOMHATOPHbIX 3a4au.

lNMncbMeHHoEe

Tema 9. Tema 9. JomalHee
_ MeToabl nokanbHOro 1 17-18 5 0 4 3agaHve

noucka ong peweHns KoHTponbHas

KOMOMHATOPHbIX 3a4ay. pabota

Tema . Itoroeas OKk3aMeH
. 1 0 0 0

doopma KOHTpoOns

Ntoro 18 0 36

4.2 CopepxaHvue UCLUNMUHbI
Tema 1. Tema 1. BepoAATHOCTHbIN aHanu3 Hanbonee YacTo UCMOJIb3yeMbIX aIFTOPUTMOB.
NeKuunoHHoe 3aHsitne (1 4aca(os)):
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BeposTHOCTHbIN aHanva3 Hanbonee 4acTo UCMONb3yeMbIX anropntMos: CpeaHee KonM4ecTBo
nepenpucBavBaHnii B anropuTMe HaxoXAeHUs MakCMasibHOroO 3ieMeHTa Maccuea. AnNropuTMm
6bicTpoli copTnpoBkn. CpelHee YCNO onepaunii B anroputme 6biCTPo COPTUPOBKMN.

naboparopHas pabora (2 4aca(oB)):

AHanuns 1 pasbop anropuTMOB MO TEMAM NEKLWIA.
Tema 2. Tema 2. AHanu3 B xyaLuem cny4yae.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

AHanus B xyawem cnyyae: HuxHas rpaHvua ons MakcMmanbHOro Ymcna CpaBHEHUiA B No6oM
anropuTMe CopTUPOBKU. MNprMepbl anropuTMOB COPTUPOBKM AJ1S KOTOPbIX AOCTUraeTCs HUXHSAS
rpaHuua. JJononHeHne K npenblaylwen teme: HUXHSAS rpaHnua ons CpenHero Yymcna CpaBHEHNIA.

naboparopHas pabora (2 4aca(oB)):

Pasbop 1 aHann3 anropntMoB COPTUPOBKM.

Tema 3. Tema 3. BepoSATHOCTHbIN aHanu3 Hanbonee YacTo UCMOJIb3yEeMbIX arOPUTMOB.
JNeKunoHHoe 3aHsitne (1 4aca(os)):

BeposATHOCTHBI aHann3 Hambonee 4acTo NCNONb3yeMblX anropntMoB: CpenHee Konn4ecTBo
nepenpuceanBaHnii B anropuTMe HaXOXAeHNS MakCMManbHOro anemMeHTa Maccmsa. AnropuTtm
6bicTpo copTupoBkn. CpenHee YNCNo onepaunii B anroputMe BbiICTPOin COPTUPOBKM.

naboparopHasi pabora (2 4aca(oB)):

Pasbop 1 aHann3 4acTo MCNoNb3yeEMbIX aNirOPUTMOB: anropMTMa HaX0XAEHUS MaKCMMasibHOMO
3MeMeHTa MaccumBa, anroputma ObICTPO COPTUPOBKM.

Tema 4. Tema 4. CopTpoOBKa 3a IMHENHOE BPEMS.
neKkuunoHHoe 3aHsitne (1 4aca(os)):

CopTumpoBka 3a nuHeinHoe Bpems. CopTnposka noacyetoM. Lingpposas coptuposka. CopTnpoBska
bl4eprbiBaHNEM.

naboparopHas pabora (2 4aca(oB)):
Pasbop 1 aHann3 pasnnyHbIX anropnuTMOB COPTUPOBKM.

Tema 5. Tema 5. BepoSATHOCTHbIN aHanu3 anropuTMa peLUueHus 3apadm o6 ycTtonumsom
napocoyeTtaHuu.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Bep0$ITHOCTHbII7I aHannma3 anropmTtMma peweHna 3anadm 06 yCTOVIHMBOM napoco4yeTaHnn:
cyuecTtesoBaHune YCTOVIHMBOFO napoco4yeTaHu4, OCHOBHOW anropuTmM. rlpl/IMeHeHI/Ie K 3agade o
KpaTHaVILUGM nyTun. [MoBeneHne B cpengHeM OCHOBHOro anropmTtma.

naboparopHas pabora (12 yaca(oB)):

Pasbop 1 aHanMa aHann3 anropuTMa peweHunst 3ata4n ob yCcTonyvBoM napocoyeTaHnm.
PaccmoTpeHue 3afayn o Kpatyaiiiem nyTu.

Tema 6. Tema 6. OCHOBHbIe MOHATUSA TEOPUU CNIOXHOCTM.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

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

naboparopHas pabora (4 4aca(oB)):

Pa3bop 3apayn pacno3HaeaHus, 3agaqm "BeinonHnmocTb" n NP-nonHoit 3apayn.
Tema 7. Tema 7. Metoabl nokasarenbcrsa NP-nonHoThbI.

JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

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

naboparopHasi paborta (2 4aca(oB)):

Pasbop Ha npumepax NP-nonHbix 3anady. AHanu3 anroputma ons peweHns 3afadm o plokaake.
Tema 8. Tema 8. MpnbNNXEHHbIE aNrOPUTMbI ANisi peLleHUsi KOMOMHaATOPHbIX 3a4au.
NeKuMnoHHoe 3aHsiThe (3 yaca(os)):
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MpubnuxeHHble anropuTMbl 415 PelleHNst KOMOMHATOPHbIX 3a4a4: 3a1a4M KOMMUBOSIXepa, 3a0aqun
0 ptok3ake. OueHka B XyalweM cnyyae. BeposTHOCTHbIN aHan“3 OTHOCUTENbHOW NMOrPewHoCTH
HEKOTOPbIX NMPUONXKXEHHBIX anropUTMOB.

naboparopHas pabora (6 4aca(oB)):

Pa3bop Ha npumMepax npubnnXxeHHbIX anropuTMOB Af15 pelleHns KOMOMHATOPHbIX 3a4a4y: 3a4a4m
KOMMMBOSIXEpa, 3a4a4v 0 ploK3ake.

Tema 9. Tema 9. MeToabl NOKaNbHOro NOMUCKa AJs peLleHnst KOMOUHaTOPHbIX 3a4au.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

MeTtoabl nokanbHOro noucka ans pelweHns KombmHatopHbix 3agad. OnpeneneHme OKPeCTHOCTEN B
3a4a4e KOMMUBOSIXEpPA, B 3afa4e O ABYXMALWMHHOM KOHBEEPHOM pacnmcaHum.

naboparopHas pabora (4 4aca(oB)):
Pasbop 3a4a4m KOMMUBOSIXeEpa M 3a4adn O ABYXMalMHHOM KOHBEEPHOM pacnuncaHum.

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNISA)

Bugbi
N Pasnen Cemect Henens | camoctositensHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 1. Tema 1.
BeposATHOCTHbIN aHanu3
1.|Hanbonee yacTo 1 1 MOAroToeka K 4 CTHbIA OnNpoc
y p
NCMNOJb3yEeMbIX yCTHOMY Onpocy
anropuTMOB.
Tema 2. Tema 2. AHanus HOOrOTOBKA K
2.|B XyOwem cnyyae. 1 2 VCTHOMY OMpocy 4 YCTHbI OnNpocC
Tema 3. Tema 3.
BepoaTHOCTHLIM aHanms
3.|Hanbonee yacTo 1 3 MOAroToeka K 4 CTHbI oNpoc
y p
NCNOJb3yEMbIX yCeTHOMY Onpocy
anropuTMOB.
Tema 4. Tema 4.
4 .|CopTuposka 3a 1 4 noaroroska k 4 CTHbI onpoc
y p
NMHENHOE BpeMms. yCTHOMy onpocy
Tema 5. Tema 5. noaroToeka noMallHee
BeposiTHOCTHbI aHann3 ZomauwHero 4 sanaHme
5 anroputMa peleHus 1 510 3amaHns
"I3anaym 06 ycTon4nBom NOAroTOBKA K KOHTDONBHAS
napoco4yetTaHuni. KOHTpOJ‘IbHOI7I 10 a6o|2a
paboTte P
Tema 6. Tema 6. OArOTOBKA K
6./OCHOBHbIE NOHATUSA 1 11-12 4 CTHbIA onpoc
YCTHOMY Onpocy y P
Teopun CNOXHOCTH.
Tema 7. Tema 7.
MeTonpbl noaroToBka K .

7. 1 1 2 THbIA ON
jokasartenbctea 3 YCTHOMY onpocy yc onpoc
NP-nonHoTbI.

Tema 8. Tema 8.
MpunbnuxeHHble NOroToBKA K
8.lanroput™mbl onsg 1 14-16 4 CTHbIA onNpoc
y p
pewWeHNs YCTHOMY Onpocy
KOMOMHATOPHbIX 3a4ay.
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Buabl
N Paanen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh g‘:ﬂ%’:‘;'o';‘;’:;gzg;
AucumnnuHbl Pcemectpa pab6orbl (B wacax) a60ThI
CTYLEHTOB P
noarotoBska
omallHee
Tema 9. Tema 9. [oMaLHero 4 A
3apaHve
9 MeToab! nokanbHOro 1 17.1g [3BAAHVS
‘|noncka ons pelweHns NnoaroToBka K
KOMBMHATOPHbIX 3a4ay. KOHTPOMBHOWA 10 Kzg;gg“bHaﬂ
paboTe P
Ntoro 54

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
O6y4yeHune NponcxoanT B OOPME NEKLIMIA, a TaKXXe CaMOCTOSITeNbHOM paboThbl CTyAEHTOB.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWN
aTTecrauum rno MToramMm OCBOE€HUs AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNlbHOM paboThbl CTYAEHTOB

Tema 1. Tema 1. BepoSATHOCTHbIN aHanu3 Hanbonee YacTo UCMOJIb3yEMbIX arTOPUTMOB.
YCTHbI/i ONPOC , NPMMEPHbIE BOMPOCHI:

MogroToeka K YCTHOMY Onpocy (‘-ITeHI/Ie nexuuin, LONONHUTENbHON ﬂI/ITepaTypr) no TemMe:
BepOFITHOCTHbIVI aHanua Hanbonee 4acTo MCMNob3yeMbIX aJIlTOPUTMOB.

Tema 2. Tema 2. AHanu3 B XyALlem cnyyae.
YCTHbI ONpPOC , MPUMEpPHbIE BOMPOCHI:

[Mogrotoeka K yCTHOMY OMpoCy (YTeHne Nnekuni, ONoNHUTENbHON NuTepaTypbl) No Teme: AHanu3 B
Xyglem cny4ae.

Tema 3. Tema 3. BepoSATHOCTHbIN aHanu3 Hanbonee YacTo UCMOJb3yEeMbIX alIFTOPUTMOB.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

MoaroToBka K YyCTHOMY Onpocy (‘-ITeHI/Ie nekunm, oONoONHNTENbHON ﬂI/ITepaTypr) no Teme:
Bep0$ITHOCTHbII7I aHanua Hanbonee 4acTo MCnonb3yeMbiX aJirOPUTMOB.

Tema 4. Tema 4. CopTpoBKa 3a IMHENHOE BPEMSI.
YCTHbI ONPOC , NPUMEpPHbIe BOMPOCH!:

MoarotoBka K yCTHOMY OMNpocy (4TeHne NekumiA, OONONHUTENbHO NNTepaTyphbl) No TeMe:
CopTnpoBka 3a NMHenHoe BpeMs.

Tema 5. Tema 5. BepoSATHOCTHbIN aHanM3 anropuTMa peLueHus 3agadm o6 ycTtomymBom
napocoyeTtaHuu.

LoMallHee 3afaHune , NPUMepHbIE BOMPOCHI:

[MoarotoBka OoOMalHero 3agaHus.

KOHTpOnbHas paboTa , NpuMepHble BONPOCHI:

MoarotoBka K KOHTPONbHON paborTe.

Tema 6. Tema 6. OCHOBHbIe MOHATUSA TEOPUU CNIOXHOCTM.
YCTHbI ONPOC , NPUMEPHbIE BONPOCHI:

lMooroToBka K YCTHOMY ONpPOCY (4TEHME NEKUUA, AONONHUTENBHOW nuTepaTtypbl) No Teme:OCHOBHbIE
MOHATMS TEOPUN CNOXHOCTMW.

Tema 7. Tema 7. Metoobl poka3artenbctea NP-nonHoOTLI.
YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

[MoarotoBka K yCTHOMY ONPOCY (4TeHMe nekumin, 4ONOMHUTENbHON nuTepartypbl) no teme: Metoabl
nokasarenbctsa NP-nonHoThbl.

Tema 8. Tema 8. MpnbNNXEHHbIE aNrOPUTMbI ANisi peLleHUsi KOMOMHaATOPHbIX 3a4au.
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

MogroToeka K YCTHOMY Onpocy (‘-ITeHI/Ie nekunm, oONoNHNTENbHON ﬂl/lTepaTypr) no TemMe:
r|pl/I6FIVI)KeHHbIe anropuTMbl Ons peweHns KOM6MHaTOprIX 3anad.

Tema 9. Tema 9. MeToabl NOKaNbHOrO NOMCKa ANs pelueHnss KOMOUHaTOPHbIX 3a4au.
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

[MooroToBka OoMawHero 3agaHus.

KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

MoaroToBka K KOHTPOSNbHOMN paboTe.

Tema . UToroeasi popma KOHTpons

[MpumMepHbIe BONPOCHI K 9K3aMEHY:

MpumepHble BONPOCHI 1 3a4a4n, BXOASWME B 3K3aMeHaUNOHHble buneTbl:

1. MNpmnBeanTe npmMMep NCXO0OHOro (parna, oTAnYHoro ot dpanna (1,2,3,...), 4N KOTOPOro B
HEBEPOSITHOCTHOM aNnropuTMe BbICTPO COPTMPOBKU OOMNH M3 OBYX MACCUBOB, Ha KOTOPbIE
npoucxoamnT pasbueHre B anroputMme, BCerna MMeeT e ANHNYHYIO ONVHY.

2. [lokaxuTe, 4TO HauMeHbliee BpeMsi paboTbl HEBEPOSITHOCTHOMO anroputMa ObICTPO COPTUPOBKI
€CTb BENUYMHA TOro Xe nopsiaka, YTo U ero cpenHee Bpemsi paboTol.

3. MNpuaymanTte anropnt™ (M HaNUWKUTE NPoOrpamMy C ero peannaauunein), C NOMOLLbIO KOTOPOro
NCXOHbIA MAcCUB 3a BPeMS, NPOonopLMOHanbHOe OIMHe MaccuBa, OeINTCA Ha TPU YaCTu: MEHbLLYIO,

4eM BblOpaHHbI 3NIEMEHT, PaBHYO BbIOpaHHOMY 9NEMEHTY, U BOnblUyio, YEM BblIOPAHHbIA 9NEMEHT.
Kak aToT anropntM MOXHO 1MCNONb30BaTb A9 YCOBEPLEHCTBOBAHNS anropmMTMa ObicTpon
copTMpoBkn? KoMMeHTapuii: UMEHHO 3Ta MOAMGMKALMS anroputma ObICTPOA COPTUPOBKMU,
Mcnonb3yeTcs B fokasaTenbcTee JlIeBnHa TeOpeEMbl O CpeaHEM BpeMeHu paboTbl anropmMtMa
ObICTPO COPTUPOBKM.

4. MNokaxwTe, kak paboTaet npouenypa "Pa3brneHne" anropntmMa OGbICTPOV COPTUPOBKN HA Maccuee
a=(13,19,9,5,12,8,7,,4,11,2,6,21).

5. TycTb BCe aneMeHTbl ICXOOHOr0 Maccuea paeHbl. Ha kakune yactu npouenypa "Pa3bueHne”
pa30b6beT UCXOOHbI MaccnB?

6. MprBeauTe npocToe coobpaxeHune, 0ObACHAOWEE NoYeMy BpeMs paboTbl Npouenypbl
"Pa3bueHune" nponopumnoHanbHO ONMHE UCXOAHOro MaccuBea.

7. MokaxwTe, kak paboTaeTt anropMT™ NMpaMmuaanbHOM COPTUPOBKM HA MacCKBE a U3 ynpaxXHeHns
4.

8. [NyCcTb NCXOQHBIV MAacCyB yXe OTCOPTUPOBaH B nopsake Bo3pactaHus. Kakoso bynet Bpems
paboTbl anropuTMa NupamMmaanbHoM CopTUPOoBKN? A ecnn maccus Bbin OTCOPTUPOBAH B NOPSAKE
ybbiBaHMA?

9. 'oe MOXeT HaxoONTbCSA HAUMEHBLINIA ANEMEHT Kyuu (MMpaMmnabl), ECNN BCE €€ SNEMEHTHI
pasnnyHbI?

10. MNycTb MaccuB OTCOPTUPOBaH B 06paTHOM nopsiake (NepBbii aNEMEHT HANbONbLLNIA). SABNSeTCS
NN TaKoW Maccus Kyyer (Nnnpammaoon)?

11. SlBnsetca nu kyyeii maccms (23,17,14,6,13,10,1,5,7,12)?

12. [lokaxuTe no NHOyKUMM, 4TO anroput™ LuncpoBOi COPTUPOBKM NpasuneH. ['ae B Bawem
foKasatenbCTBe MCMONb3yeTCs yCTOMYMBOCTb anropmtMa LmpoBoi COPTUPOBKM?

13. Kak 3a Bpemsi, nponopumnoHanbHoe 4iMHe MaccrmBa OTCOPTUPOBATb MAaCCUB U3 LENbIX
MONOXUTENbHBIX YACEN, HE MPEBOCXOAAWMX KBagparTa AfMHbI ICXOAHOro Maccusa?

14. KakoBo BpeMs paboTbl anroputma CopTMPOBKM Bbl4EPMbIBAHMEM B XY ALEM CNyyae.

15. Mpennonoxwum, 4To Ha BXOL anropMtMa COPTUPOBKM NOCTyNaeT Bblbopka U3 3HaYEHNI
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CNny4anHoOW BENUYMHA, PYHKUUS pacnpeneneHns KOTopo N3BeCTHA N BbIYUCNSETCS 3a KOHCTaHTHOe
Bpems. [pnaymanTte anroput™M COPTUPOBKM, CpedHee BPEMS KOTOPOro, MPOonopunoHanbHO AnnHe
MCXOL4HOMO0 MaccuBea.

16. MycTb nmMeeTcs 68 MOHET Pa3NNYHOro Beca U YaweyHble Becbl 6e3 rupb. Kak 3a 100
B3BELMBAHNA HANTN CaMYIO NIErKYy0 1N CaMyto TSXENY0 MOHETY?

17. Bynet nu anroputM "neTepMUHMPOBAaHHBIA BbIOOp i-ro N0 cyeTy anemMeHTa" paboTtartb Tak Xe
NVHEHOE BPeMS, eCnu pa3brBaTb UCXOLHbLIA MACCUB Ha rpynnbl HE U3 NATK, @ U3 CEMU 3/IEMEHTOB.
MMokaxwuTe, 4YTO ANSA rpynmn U3 TPex 3NeMEHTOB PacCyXAeHNe He NPOXOanT.

18. MoancuumpyinTe anropmtm BbICTPOV COPTUPOBKM Tak, 4TOObI OH paboTtan Bpems nopsaka n log
N B XyALleM cryyae.

19. MycTb anropnt™ BbIGOPA i-r0 MO CYETY ANEMEHTA NCMOMb3YEeT TONbKO NOMapHbIE CPABHEHWS.
MokaxuTe, YTO C MOMOLLBIO TEX XE CPABHEHMWIA MOXHO B Ka4eCTBE NODBOYHOro pesynbTaTta nonyynTb
CMUCKWN 3NIEMEHTOB, MEHbBLINX MCKOMOTO, a Takxe 60NbLINX UCKOMOTO.

20. lNycTb y HaC eCTb KakON-TO anropuT™, HaXo4sWMN MeanaHy 3a NMMHENHOoe B XyOWeMm crnyvyae
BpeMs. icnonb3ys ero B kayecTBe Noanporpammbl, paspaboTtainte anroputm, pelarowmin 3agady
HaxoXOeHnsa NPoV3BONbHOW NOPSAOKOBOW CTATUCTUKN 38 NMHEHOE BPEMS.

21. Mpodheccop KOHCYNbTUPYET HEPTAHYIO KOMMAHWIO, KOTOPOiA TpebyeTcs NpoBecTu
MarncTpanbHblii TPyboNpoBOA B HAaNpaBieHNy CTPOro ¢ 3anafa Ha BOCTOK Yepe3 He(pTEHOCHOE
none, Ha KOTOPOM PAaCMONOXEHbI N HEPTAHBIX CKBAXUH. OT KaX 4ol CKBaXuHbl HE06X0AUMO
NPOBECTM K MarncTpanu TpybonpoBoA No KpaTtyaiwemy nyTu (CTPOro Ha CEBEP UK Ha tor).
KoopamHatbl BCex CKBaXUH NPOGECCOPY M3BECTHBI; HEOOX0ANMO BbIOpaTh MECTOMONOXEHME
Mmaructpanu, 4tobbl cyMma L4jivH Bcex TpybonpoBoaOB, BEAYINX OT CKBAXWH K MarucTpanu, boina
MUHUManbHa. lNMokaxuTe, 4To oNTMManbHOe MECTO ANS MarucTpany MOXHO HanTK 3a NMHeENHoe
BPEMS.

22. 3apaya o BbIbope MecTa An1a NoYTbl COCTOMT B cneayowem. VimeeTcs HEKOTOPOEe KONMYeCTBO
JOMOB, ON5 KaXA40ro U3 KOTOopbIX N3BECTHA MHTEHCMBHOCTb XOXOEHUS NoYTanboHa B HUX.
TpebyeTcs HANTM MECTONONOXEHME MOYTHI, AN1S1 KOTOPOro CyMMa PacCTOSHUIA [0 BCEX LOMOB C
BECAMU, MPOMOPLMOHANBHBIMA MHTEHCMBHOCTSAM XOXAEHNS B HUX OyneT MuHumanbsHa. lNokaxure,
4TO B OLHOMEPHOM Cllyyae B3BelWeHHas meamaHa bynet pelweHnem aToi 3aaadn.

23. Kak HanTu B3BELWEHHYIO MeaunaHy n 4ucen C NoMOLLbO COPTUPOBKN 3a BpeMs nopsaka n log n.
Kak MmogudpuumnposaTb anroputM HaXoXAeHUS i-ro No CYETy aNeMeHTa ANs peleHns aTon 3a4aym 3a

BPeMS NPONopLUMOHaNbHOE ANNHE NCXOAHOro Maccuea
24. Kak HaliiTv onTMManbHoe pelleHne 3a4ayy 0 PacronoXeHn NoyTol B ABYMEPHOM Clyyae, ecnm
NOYTaNbOH MOXET NepemMeLlaTbCs NMWb BAOMb ABYX NEPNEHANKYNAPHbIX HanpaBneHnin? (91y 3anady

Has3blBalOT 3a4a4ei 0 pacnonoxeHmm noyTol B MaHxaTeHe.)

25. [lepBoii B canoH camorneTa 3axoauT cymalleias, kotopas caamtca Ha nepsoe rnonasuieecs
MecTo. Bce ocTanbHble naccaxupbl CaasTca Ha UX MecTa, ecriv 3TO MECTO He 3aHATO, N Ha
Cny4anHoe MecTo B NMPOTUBHOM criyyae. B KoHUe KOHLIOB BCe MecTa B CanoHe camoneTa
0KaablBAKTCH 3aHATbIMU. KakoBa 0ons naccaxmpos, CUOAWMX HA CBOMX MecTax?

7.1. OcHOBHas nuTeparypa:

1.AnroputMmbl U CTPYKTYpbl faHHbIX. HoBasi Bepcust onsa ObepoHa / Huknayc BupT ; nep. ¢ aHrn. nog
peq. o..-M.H. TkayeBa ®. B. - Mocksa : [IMK lMpecc, 2014 .7 272 . : un. ; 21 .- (Knaccuka
nporpamMmnpoBaHuns) .- 1-e naa. 2001 .- bubnuorp. B KoHue rn. - MpeoM. ykaa. : c. 270-272 .- ISBN
978-5-97060-011-5 ((B 06n.)) , 200.
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2.Teopust anropuTMoB: Y4ebHoe nocobue / B.. UrowwuH. - M.: UHDOPA-M, 2012. - 318 c.: 60x90
1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN 978-5-16-005205-2

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

3.I'nyxoB, M.M. MaTtematunyeckas noruka. JuckpetHblie pyHKUMK. Teopus anropntMmos.
[OnekTpoHHbIN pecypc] : y4eb. nocobue / M.M. 'nyxos, A.B. Wnwko.. ? OnekTpoH. naH. ? CI6. :
Nanb, 2012. ? 416 c. ? Pexxum pgoctyna: http://e.lanbook.com/book/4041 ? 3arn. ¢ akpaHa.

4.AcaHnos, M.O. lnckpeTHas matemMaTtunka: rpadobl, MaTponabl, anropuTMbl [DNEKTPOHHbIN pecypc] :
yyebHoe nocobue / M.O. AcaHos, B.A. BapaHckuii, B.B. PacuH. - 9nekTpoH. aaH. - CI16. : JlaHb,
2010. - 363 c. - Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=536 - 3arn. ¢
SKpaHa.

5.Mapkos, J1.A. 'eHeTuyeckme anropuTtMbl. [neKTpoHHbI pecypc] : yuebHuk / J1.A. Mnagkos, B.B.
Kypenuuk, B.M. Kypeiduk. - 9nekTpoH. aaH. - M. : duamatnut, 2010. - 365 c. - Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=2163 - 3arn. ¢ akpaHa.

6.EpmonaeBsa, H.H. MNpakTuyeckme 3aHaTUS No anrebpe. SneMeHTbl TEOPUN MHOXECTB, TEOPUN
yucen, kombuHaTopukn. Anrebpamnyeckne CTpyKTypbl. [NekTpoHHbI pecypc] : y4eb. nocobue / H.H.
Epmonaesa, B.A. KoabiHueHko, .M. KypbatoBa. ? OnekTpoH. aaH. ? Cl16. : JlaHb, 2014. ? 112 ¢. ?
Pexwum goctyna: http://e.lanbook.com/book/49469 ? 3arn. ¢ akpaHa.

7.2. JlononHuTenbHasa nuteparypa:

1.AnropuTtMmbl : nocTpoeHue n aHanns / Tomac KopmeH, HYapnb3 JleinsepcoH, PoHanbg PusecT,
Knudgodpopa WTtaiH ; [nep. ¢ anrn. u pea. . B. Kpacukosa] .- 3-e nsg. - Mocksa [u gp.] : Bunbsmc,
2014 .- 1323 c. : vn. ; 24 .? 3arn. n asT. opwr.: Introduction to algorithms / Thomas H. Cormen,
Charles E. Leiserson, Ronald L. Rivest, Clifford Stein .? Bubnuorp.: c. 1282-1298 .- Mpeam. ykas.: c.
1299-1323 .- ISBN 978-5-8459-1794-2 (B nep.) , 1500

2.'pomkoswny, 0. TeopeTnyeckasa nHpopmatrka: BeegeHve B TeOpuo aBTOMAaToB, TEOPUIO
BbIYUCAMMOCTI, TEOPUIO CNIOXHOCTW, TEOPUIO anrOpUTMOB, PaHOOMMU3aLMIO, TEOPUIO CBA3U U
kpuntorpadwmio / KOpaw ["'pomkosuy; MNep. ¢ Hem.; MNMoa pen. 6. ®. MenbHukoBa. - apnaHue
3-e.-CaHkT-leTtepbypr: BXB-Metepbypr, 2010. - 336 ¢

3. BBeneHune B MeTObl M anropuTMbl NPUHSATUS peleHnid: YuebHoe nocobue / B.I. Ooporos, A.0.
Tennoea. - M.: NI ®OPYM: MHDPA-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.BbikoBa, B. B. TeopeTnyeckme 0CHOBbI aHann3a napameTpuanpoBaHHbIX anropuTMoB
[OnekTpoHHbI pecypc] : MoHorpadoms / B. B. Beikosa. - KpacHosipck: Cub. coenep. yH-T, 2011. -
180 c. - ISBN 978-5-7638-2488-9. http://znanium.com/catalog.php?bookinfo=441165

5.Wrtapbkos, KO.M. YHuBepcanbHoe konmposaHue. Teopust n anropntMbl [SNeKTPOHHbIA 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:

Cant - 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
Canr - http://ru.convdocs.org/docs/index-160254.html

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

Canr -
http://student.zoomru.ru/informat/kombinatornye-algoritmy-resheniya-shkolnyh-zadach/225535.178
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHne ancumnanHbl "AnroputMbl KOMOMHATOPHOW ONTUMM3auMmK" npeanonaraeT NCNONb30BaHME
CnenylowWwero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHON CUCTEMON ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboi Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnsieTCcs KNo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NIEKLMMW, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHalleHa WupPOoKOrnonoCHbIM
LOCTYIMOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

KomnbloTepHbIl knacc, npeacraensowmii cobon paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbBIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA OOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOpaTuBHOM KoMMbioTepHon cetn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnxX POCCUNCKNX YYEHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn chopMMpPoBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spemsa 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsaM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCKasa nuTepatypa Ans 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkoYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIE BEPCU
NeproanYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. Ob6C
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepaTtype 1 Hay4HbIM
Neproan4YeCcKUM N3LaHNSM MO MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HAaNPaBneHWiA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Mpas.

OcBoeHune ancumnanHbl "AHanM3 KoMOMHaTOPHbIX anropuTMOB" NpeanonaraeT UCNonb3oBaHNe
CnefylowWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:

[MpakTnyeckne 3aHATUS MO ANCLMMINHE NPOXOAAT B KOMMbIOTEPHOM Kiacce, OCHAaLWEHHOM
MyNbTUMEONAHBIM 000PYLOBAHNEM.

Mporpamma coctasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no

HanpasneHuto 38.04.05 "busHec-nHgopmatka" n MarucTepckorn nporpamme Martematuyeckue
MEeTo4bl U UHPOPMALIMOHHbIE TEXHONOMUN B BU3Hece .

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 13 n3 14. 111 YHI:I

S OEMALIGH



Mporpamma amcumnanHebl "AnroputMbl KOMBUHaATOPHOW onTuMM3aumn”; 38.04.05 BuaHec-nHdopmMaTka; OOLEHT, K.H. aiHyTamMHoBa A.d.

ABTOpP(bI):

ranHyTomHoBa A.d.

" 201 __r.
PeueH3eHT(bl):
Mwuccapos M. 1.

" 201 __r.

PeructpaumnoHHbii Homep 5AE
CtpaHnua 14 n3 14. (11 VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



