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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nmporpamMma AMCHUIUIMHBL (MOIYJIs1) «AJNTOPUTMBD) COCTABICHA B COOTBETCTBHUH C
(denepaabHBIM TOCYAAPCTBEHHBIM O0pa30BaTENbHBIM CTAHAAPTOM BBICHIETO OOpa3oBaHUA —
maructpatypa no Hampasienuto 02.04.01 Marematnka W KOMIBIOTEpHBIC HAyKd, MPOQHIb
[TpuknagHoe MamIMHHOE O0yYeHHE, YTBEPKACHHBIA IPUKa30M MUHUCTEPCTBAa HAYKU U BBICIIETO
obpazoBanus Poccuiickoit @eaepanmu Ne 810 ot 23.08.2017 rona.

W3ydeHne AUCUMILTUHBI (MOIYJIs1) «AJNTOPUTMBI» MO3BOJISIET 3aJI0KUThH (yHIAMEHTAbHYIO
OCHOBY 11151 () (peKTHUBHOM pa3pabOTKU MPOTrPAMMHOI0 00€CIIeUeHH s, aHATTN3a JAHHBIX U PEeILICHUs
3ajady B 00JacTH  MCKYCCTBEHHOTO  HMHTEIJIeKTa, OWOMH(GOPMATHKH,  CHUCTEMHOIO
pPOrpaMMUPOBaHUs U BeO-pa3paboTku. JucruruimHa (MOyiabh) GOpMHPYET alrOpUTMUYECKOE
MBIIJICHHE, HEOOXO0AUMOE [T CO3AaHUs TPOU3BOIUTEIBHBIX, MACIITAOMPYEMBIX M KOPPEKTHBIX
pELIEHUH B YCIOBUSIX PEAJIbHBIX BBIUMCIUTEIbHBIX OTPAHUYEHUI.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, Mpoduis
[TpuknagHOEe MalIMHHOE O0YYCHHE U BXOJUT B 00s13aTelIbHYIO YacTh bioka 1.

Jucnumimza (MOAynb) JOCTYIHA K U3y4eHHIO Ha 1 Kypce Bo 2 cemecTpe.

Heap m3yueHuss AUCHMIUIMHBI (MOAYJsl): (GOpMHUpPOBaHUE y OOYyHarOIIUXCS IITyOOKOTro
MOHUMAHUS TPUHIUIIOB MPOCKTUPOBAHUS, aHAIM3a W ONTHUMHU3AIMH aJTOPUTMOB, a TaKXKe
pa3BUTHE HABBIKOB J(PPEKTUBHOTO peIIeHHS CIOXKHBIX BBIUMCIMTENBHBIX 3a7ad C
UCIIOJIb30BaHNEM (yHIaMEHTAIbHBIX METOJIOB U CTPYKTYP JaHHBIX.

3agaum M3y4yeHUus TUCHUILIMHBI (MOAYJIs1):

— M3y4YUTh OCHOBHBIE MPUHIIMIIBI aHATN3a AITOPUTMOB: BPEMEHHAs! U MPOCTPAHCTBEHHAS
CIIO’KHOCTB, OIICHKA B JIyUIIIeM, CPEIHEM U XY/LIEM CIIy4asx, aMOPTU3ALMOHHBIN aHAIU3;

— OCBOUTH 0a30BbIe U MPOJIBUHYTHIE alTOPUTMBI MIOMCKA, COPTUPOBKHU, 0OPAOOTKH CTPOK,
paboTsI ¢ TpadaMu U IEPEBBIMU;

— HAYYUTHCS MPUMEHSATH MapagiurMbl aATOPUTMUUECKOTO MIPOTPAMMHPOBAHUS: PEKYPCHIO,
JTUHAMHYECKOE TIPOrpaMMHUPOBAHUE, JKaTHbIE METO/IbI;

— OBJAJIeTh METOAAMHU XEIIWPOBAaHUS, TOCTPOCHUS M HCIIOJIb30BAaHUS XEUI-Tabiul] ¢
pa3peneHrneM KOJUTU3HUid;

— pa3BUThH HABBIKU pealM3alliy M aHajau3a TpadoOBBIX aITOPUTMOB: 00XOIbI, KpaTyaIime
MTyTH, TOTIOJIOTUYECKasi COPTUPOBKA, KOMIOHEHTHI CBSI3HOCTH;

— HAy4YUTHCS BBIOMPATh M aJalTHPOBATh ONTUMAIBHEIC CTPYKTYPHI TAHHBIX U arOPUTMBI
JUISL peIIeHUs PUKIIAIHBIX 33/1a4 B YCIOBUAX OrpaHHUEHH 10 BPEMEHHU U MaMSTH.

B pesysbTare 0cBOCHUsI AUCHUILNIMHBI (MOLYJIs1) 00Y4YAIOLINIACS JOJIKEeH:

3Hamy:

— TIOHSATHE W TIPUHIMIIBI aHaliu3a aJIrOPUTMOB: BPEMEHHAss W MPOCTPAHCTBEHHAS
CIIOXHOCTh, ocHOBHBIE THITBI citoskHOCTH (\(O(1)\), \(O(n)\), \(O(\log n)}), \(O(n"2)\)), nx
MIPUMEPHI U TIOJIXOBI K OIEHKE (JIYHIITHi, XyALUINHA CTydaid, aMOPTH3AIIMOHHBIN aHATIH3);

— 0a30BBIC ATOPUTMBI IIOMCKA M COPTUPOBKH: OMHAPHBIN MTOWCK, COPTUPOBKH BCTABKaMH,
CIIMSTHUEM U Ky4eill, X 0COOEHHOCTH, TPEOOBAHUS U CIIOKHOCTb;

— peKypcusi: €€ KOMIIOHEHTbI, OTPAHUYEHHUS, IEPEBO BBI30BOB, IPUMEHEHHE B 33/1a4aX;

— TIPUHIMIGI U IPEUMYIIECTBA TUHAMHYECKOTO MPOTrpaMMHUPOBaHUS: pa3OreHne 3a1a4 Ha
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MoA3aa4u, MEMOU3AIMsA, UTEPATUBHBIN Noaxo 1, mpumepsl Ha 3agadax HOIT u HBII,
OCHOBBI )KaJTHBIX aJITOPUTMOB: JIOKAJIbHASI ONTUMU3ALIUSA, UX TPUMEHEHUE U OTPaHUYEHUS;
QITOPUTMBI  CTPOKOBOTO TOMCKA: paccTosHue JleBeHmireiiHa, npedukc-GhyHKIN,
anroputM KMII, Pabuna-Kapna, ux npuMmeHnenus 1 0COOCHHOCTH;

OCHOBBI XEUIMPOBAHUSA: XeII-PYHKINHU, XEII-Ta0IUIIbI, METObl PAa3pPEIICHUS KOJUTU3HM,
MIPUMEHEHHE XCIIUPOBAHMS B 3a/1a4aX;

Teopust TpadoB: MOHATHE BEpUIMH, p&Oep, B3BEUICHHBIX TPpadoB, MpeacTaBieHe rpagoB
(Marpuia u ciucok cMmexHocTr), ocHOBbI BFS u DFS, cnabas u cuibHasi CBS3HOCTb,
TOIOJIOTUYECKAsi COPTHUPOBKA, KOMITOHEHTHI CHJTBHOM CBSI3HOCTH U KOHJIeHcanus rpada;
QITOPUTMBI IIOMCKAa Kparyaumero myru: Jewkctpsl u  @uonpa-Yopuemwia, HX
MIPUMEHEHHE, 0COOCHHOCTH M ONTUMH3AIKS;

OCHOBBI Pa0OTHI C IEPEBBSIMH: CTPYKTypa OuHapHBIX AepeBbeB noucka (BST), croiicTaa,
orepalMyd BCTaBKH, yJaliCHHs, IOWMCKa, 00xomoB (pre-order, in-order, post-order),
CJIOKHOCTB OIleparui.

ymembw:

OLIEHUBAaTh BPEMEHHYIO U IPOCTPAHCTBEHHYIO CJIOKHOCTh AJITOPUTMOB, aHAIN3UPOBATH
uX 3¢ (eKTUBHOCTH;

peann3oBeIBaTh M MOAWGDUIMPOBATH AJITOPUTMBI TOMCKA W COPTUPOBKH (OMHAPHBIHA
MIOUCK, COPTUPOBKH BCTaBKaMH, CIIMSIHUEM, Kydeil);

CO3/1aBaTh PEKYPCUBHBIC AITOPUTMBI, BBIABIATH HM30BITOYHBIE BBIYMCICHUS U
ONTUMU3UPOBATh UX;

peann30BbIBaTh ~ AITOPUTMBl  TUHAMHYECKOIO HPOrpaMMMpOBaHMsA  (MeMoM3alus,
WTEPATUBHBIN MTOAX0.T) VT 3a]1a4, CBSI3aHHBIX ¢ onTuMu3anueit, Hanpumep, HOIT u HBII;
pelaTh 3a7a4d ONTUMHU3ALUK C UCIOIb30BAHUEM XKAIHBIX AJITOPUTMOB, aHAJIU3UPOBATh
uX 3¢ (EeKTUBHOCTH;

pa3pabarbiBaTh  anroputMel  crpokoBoro  moucka (KMIL,  Pabuna-Kapmna),
BOCCTaHaBJIMBATh IyTH ITpeoOpa3oBaHuil (Hanpumep, pacctosiHue JIeBeHTelHa);
UCIOJIb30BATh XeI-PYHKINN Ul CO3[aHMs XelI-TaOauIl U PEelIeHus 3a/la4 Ha OCHOBE
XEIIUPOBaHHUS;

peanu3oBbIBaTh anropuTmsl obxona rpado (BFS, DFS), HaxoauTh KOMITIOHEHTHI
CBSI3HOCTH, TOIOJIOTUYECKYIO COPTUPOBKY, KOMIIOHEHTbI CUIBHOM CBA3HOCTH (aJIrOPUTM
TapbsHa);

KCITOJIb30BaTh AJITOPUTMBI TIOUCKA KpaTuaiiiero mytH (Jletikctpa, @naona-Yopiiest) s
aHaJIM3a CeTeil, MapIIpyTU3alluHY, INIAHUPOBAHUS,

pabotath ¢ OMHapHBIMU JepeBbsiMu noucka (BST): BcraBka, ynanenue, mouck, 00Xompl,
OaaHCHPOBKa.

e1a0emy.

HABBIKOM aHAIN3a AITOPUTMOB C TOYKH 3peHUs 3PPEKTUBHOCTH U BHIOOPA MOIXOSIINX
MOJIXOIOB /ISl ONTHUMU3AIIUY BPEMEHH U TIAMSITH,

HABBIKOM  pEIICHUS CIIOKHBIX TMPUKIATHBIX  33ad, BKJIIOYAs ONTUMH3AIHIO,
MapIIpyTU3AIHI0, 00padOTKy CTPOK U TpadoB,;

HABBIKOM ONTHMHU3AIMN AJITOPUTMOB M CTPYKTYpP JAHHBIX JUISI PAOOTHI C OOJNBITUMH
00BEMaMH JAHHBIX

HAaBBIKOM  pa3pabOTKM  QJTOPUTMOB  C  HCIOJB30BAHWEM  JTHHAMHYECKOTO
MIPOTPaMMHPOBAHUS, JKATHBIX METOJIOB U METOJIOB CTPOKOBOTO ITOMCKA JUTS IIPUKITA THBIX

ONEeKTPOHHBIA JOKYMEHT



3a/1ay;

— HAaBBIKOM aJIalTalldd AITOPUTMOB U BHIOOpA ONTHUMAIBHBIX CTPYKTYP JaHHBIX (Tpadsl,
JIEPEBbsI, XCII-TaOIUIIBI) AJIs1 CHCIU(PUICCKIX 3a]1a4;

— HaBBIKOM aHaJM3a TPa(oBBIX CTPYKTYP W BBIABICHHS HMX OCOOCHHOCTEH, TaKHMX Kak
CBSI3HOCTh, HAJIMYHUE [IUKJIOB, MIOPSIOK BBHITIOJTHEHHUS 337124,

— HaBBIKOM IPOCKTHPOBAHUSA W Pa3pabOTKU MPUIIOKECHUH, HCIIOJIB3YIOIIMX CTPYKTYPhI
JAHHBIX, TAKUE KaK JIEpeBbs, Tpadbl, Xem-Tabuuisl, 1 3)(HEeKTHBHON OpraHu3aluu U
00pabOTKH JTaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmnun, Qopmupyembie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

Nupukarop
KOMIIeTCHLIM U

IlepeyeHb MIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

OIIK-1.

Cnoco0eH HaXOIUTh,
(hopMyTUpOBaTh U pemaTh
aKTyaJIbHBIC U 3HAYHMBIC
MPOOJIEMBI TPUKIIATHON 1
KOMITBIOTEPHOW MaTeMaTuKN

OIIK-1.1.

3HaeT OCHOBHBIE METO/IbI 1
MOJXO0/Ibl K PELICHUIO 3a/1a4
MPUKJIaAHON U KOMITBIOTEPHOU
MaTeMaTHKH, BKIIOJast
aJIrOPUTMbI, MaTEMaTHYECKOE
MOJIETTMPOBAHUE U TEOPUIO
OIITHMU3AIINH, a TAKXKe
COBPEMEHHBIE UHCTPYMEHTHI U
TEXHOJIOTUH, UCIIOJIb3yEMBIE B
3TOM 00IIacTH

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(hopmynupoBaTh
MaTeMaTHYeCKHE 3a/1a4H,
IPUMEHSTH COOTBETCTBYIOIINE
METOJIBI M AJITOPUTMBI JUIS HX
pEIIeHHS, a TaKKe
UHTEPIPETHPOBATH U
MIPE/ICTABIIATE PE3YIIbTAaThI B
MIOHATHOM U JOCTYIHOM (hopme

OIIK-1.3.

HNmeet npakTUYECKUNA OTIBIT
PpaboThI HAJT TPOSKTAMU HITH
HCCIIEIOBAHUAMU B 00J1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MaTeMaTHKH, BKJIIOYAs yIacTHE
B KOHKYpCaXx, OIMMITHAIaX WK
HayYHBIX TyOJIUKALUAX, T/IC
OBUIM PEIICHBI aKTyaIbHbBIC 1
3HAYMMBIE 3a0a41

[K-5.

CriocobeH nepeniaBath
pe3yabTaT peleHHBIX
NPUKJIaIHBIX 337a4 B BUIE
KOHKPETHBIX PEKOMEHALMM,
BBIPKEHHBIX B TEPMUHAX
001acTH MaIIMHHOTO OOYUYEHHUS

[IK-5.1.

3HaeT OCHOBHbBIE METO/IbI 1
MOJIXOIbI K (hOPMYJTUPOBAHUIO
PEKOMEH/IAINI HAa OCHOBE
Pe3yJIbTaTOB PEIICHUS
MIPUKJIATHBIX 3314, a TaKKe
TEPMHHBI U KOHIICTILINH,
cneruduuHbIe 11 00J1aCTH
MAalIMHHOTO O0YYEeHHSI

[K-5.2.

YMeeT aHanu3upoBaTh
pe3yJIbTaThl PELIEHHBIX 33a4 U
(hopMynupoBaTh YETKHE,
KOHKPETHBIC pPEKOMCHAAINU,
aJanTUpys UX K TpeOOBaHUSIM U
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OKHJIaHUSAM IIETICBOH ayIuTOPUHN

[K-5.3.

HNmeet npakTUYeCKUii OIBIT B
pa3paboTKe U MPEACTaBICHUH
pEKOMEHIallui Ha OCHOBE
aHaJIM3a MPUKJIATHBIX 33134,
BKJIFOYAsl y4acTHEe B MIPOEKTAaX,
IJIe Pe3yJIbTaThl ObLTH YCICIITHO
TIPUMEHEHBI B OIICHEHBI B
KOHTEKCTE 00JaCTH MAIIMHHOTO
o0yueHus
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4yecKue Yachl
n/m Ounas ¢popma
HaumenoBanue TKY
AynuTtopHasi paboTa .
pasieia AMCHHILTHHb! Jleknuu | CeMuHAPBI CamocrosnTe (rexymuii
(Mony_]'[;[) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs yemesaemocTi)
KHe padoTa
3aHSATHA)
1 Co’XHOCTh, UTEPATHBHBIC 2 2 13 Jomarnee 3aganue
COPTHUPOBKHU ¥ OMHAPHBIH Ksuz
MTOMCK
2 Pekypcust, pekypcuBHbIE 2 2 13 Jomainnee 3ananue
COPTHPOBKH M Kyda Keuz
3 JlunaMudeckoe 2 2 13 JlomarrHee 3amanme
MPOrpaMMHUPOBaHUC U Keuz
3a]1a4d O
TOIITOCIICAOBATEBHOCTSIX
4 Kagusie anropuT™Msel u 3 3 14 JlomamHee 3amaHue
paccrosinue JleBeHIITEHA Ksus
5 ITouck cTpokH B TEKCTE 2 2 2 13 KonTponphas
pabota
6 XemmupoBaHue 3 3 14 JomamHee 3ananue
Ksus
7 I'pader 2 2 13 JlomamHee 3amaHue
Ksuz
8 O0xox rpada B ri1yOuHy. 3 3 14 JomaliHee 3aaHue
CBSI3HOCTB ¥ COPTUPOBKA KBuz
9 Kparyaiimuii myTs B rpade 2 2 13 JomamHee 3amanue
KBuz
10 | HepeBbs 3 3 2 14 Kontponphas
pabota
3auem c oyenkou 4 IIpoext
Hmozo: 24 24 8 134
Oo6vem oucuyunaunvt (Modyns) (8 190
ax. u.)
Oo6vem Oucyunaunvt (Mooyns) (8 5
3au. eo.)
4. CopepxxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HaumeHnoBaHue pa3zjieJia Conep:xanue THCHUITUHBI (MOIYJIs1) IO TeMaM
JAMCHHUIJIMHBI (MO1YJIs1)
1 Cl10’XHOCTD, UTEPATHBHBIC AcCHMITOTHYECKAS CIIOKHOCTH aJlTOPUTMOB

COPTHUPOBKH U OMHAPHBIN TIOUCK

bunapHs1ii nouck

COpTI/IpOBKa 6I/IHapHBIMI/I BCTaBKaMH

Pexypcus, pekypcuBHbIE
COPTUPOBKHU U Ky4a

Pexypcus
CopTupoBKa CIMSIHUEM

Kyua n coptupoBka kyuei
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JlmHaMu9IecKoe
MIPOTPaMMUPOBAHKE U 33]1a4H O
MTOAIIOCIIEIOBATEIFHOCTSIX

JuHamuyeckoe mporpaMMUpOBaHHIE
3agauu 0 NOANOCIEAOBATEILHOCTSIX

4 Kannsle anroput™msel U pacctosgHue | KaaHble aaropuTMsl
JleseHmreiina Paccrosinue JIesenmreiina
5 ITonck CTPOKH B TEKCTE [peduxc-pyrkus
Anroputm Knyra-Moppuca-Ilparra
6 XemupoBaHue XemupoBaHue
Xenr-Ta0auIsl
Anroputm Pabuna-Kapna
7 I'padur I'padsr
[Ipencrasnenwne rpada
O6xox rpada B mupHHY
8 O6xox rpada B rayOouHy. O6xox B rmyOuHY
CBS3HOCTb M COPTHPOBKA Tononoruyeckas copTupoBKa
CasizHOCTB TpadoB
9 Kparuaiimmii myTh B Tpade Anroputm JlefkcTphl
Anroputm ®noiina-¥Yopuienna
10 | HepeBbs JHepeBbs
Onepanuu Ha BST

O0xo0/1b1 IepeBa

ONEeKTPOHHBIA JOKYMEHT




5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHMUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. bxaprasa, A. ['pokaem anroputmsl. MroctpupoBanHoe ocodue AJis NporpaMMHCTOB
1 JII00ONBITCTBYIOMKX : mocobue / A. bxaprasa. - Cankr-IlerepOypr : ITutep, 2021. - 288 c. -
(Cepus «bubnmoreka mporpammuctay). - ISBN 978-5-4461-0923-4. - Tekcr : 37IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1739631.

2. Ulxomuna, T. A. AnTOopuTMBl M CTPYKTYpHl AaHHBIX B Python. JlaGoparopHsrii

npakTukym : ydebnoe mocobme / T. A. Illkogmna. - PocroB-na-Zlony : W3nmarenscko-
nonurpaduueckuii kommieke PI'DY (PMHX), 2022. - 80 c. - ISBN 978-5-7972-3037-3. - TekcT :
anekTponHsbid. - URL: https://znanium.ru/catalog/product/2213221.

3. Jlonma, A. Anroputmsl 00ydeHwus ¢ mogkperieaneM Ha Python. Onucanue u pazpaborka
QJITOPUTMOB UCKYCCTBEHHOT'O MHTEIICKTA : MPAKTUYeCKoe pykoBocTBO / A. JloHuamep ; nep. ¢
aurn. A. A. Ciunkuna. - Mocksa : JIMK Ilpecc, 2020. - 288 c. - ISBN 978-5-97060-855-5. -
Texkcr : anextponnsbii. - URL: https://znanium.ru/catalog/product/2260350.

4. UctparoBa, E. E. AnroputMbel U cTpyKTypbl JaHHBIX : ydyeOHoe mocobue / E. E.
UctpatoBa, . H. Tomuinos, A. A. Sxumenxo. - HoBocubupck : U3g-so HI'TY, 2025. - 68 c. -
ISBN 978-5-7782-5502-9. - Tekcr : JIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2244205.

Jlonoanumensvhasn numepamypa:

1. Anroputmsl. PykoBoacTBo no pazpaborke / C. CkueHa; mep. ¢ aHrI. mox pexn. A. A.
3ybapeBa. — Mocksa: JIMK Ilpecc, 2024. — 464 ¢

2. UckycctBo nporpammupoBanus. Tom 1. OcnoBHble anroputmsl / J. E. KayT; nep. ¢ anri.
nop pea. A. JI. @penkens. — 3-e uzfl., nepepad. u gon. — Mocksa: Busbsme, 2023. — 704 c.

3. 'pokaem anroputmel: MmumocTpupoBanHOe T1oOcoOHMe IS  TPOTPaMMHUCTOB U
mooonsiTcTByomux / JIx. ['pokot; niep. ¢ anrn. nox pea. Y. B. CmupHoBa. — MockBa: MU,
2024. — 288 c.

4. AnropuTMBbI U CTPYKTYpbI JaHHBIX Ha Python / Cuantum Technologies; nep. ¢ anr:i. noa
pen. I'pununk H. — ITutep, 2024. — 368 c.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne
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BUJIOB JUCUUIUIMHAPHOW W MEXAUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTUYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00I yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIIMOHHOTO THUMA, 3aHATUH CEMHHApPCKOro (IPaKTUYECKOro) THIA, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTal[uH, a TaKXKe
MOMEILEHUS JUISl CAMOCTOSTEIbHOM pabOThl M IOMEUICHHS JAJI XPaHEHUS U MPOPUIAKTHYECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEICTBAMHU OOY4YEHHS, CIYXaIlMMU JJIsl MpeACTaBlIeHusl y4eOHOI
nHpopMaIuu 6OJIBIION ayAUTOPHH.

N3yueHne qUCUUIUTMHBL (MOAYIISA) 0OeCTIeYMBAETCS B YUEOHBIX ayTUTOPHSIX, OCHAIICHHBIX:

— CTOJIaMU | CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOMH;

— MEXaHUYECKUMU KaJbKYJIATOPAMU;

— CTIeUHMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUAsl JEMOHCTPAIMOHHOE 000pyI0OBaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabO0Thl 00YYaIOIIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUI WCTIOJB30BAHUS MHBATUAAMHU M JIUIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO MOJKIIOUEHHs K ceTn «MHTepHEeT» U
o0ecrieyeHHeM  JIOCTyNa B O3JEKTPOHHYIO  HH(POPMAIMOHHO-0O0pPA30BATENBHYIO  CPEdy
YHuBepcurerTa.

OOyyarommMcst TPENOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
MH(OPMaILMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTH «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
Yuclie JJIEKTPOHHBIM OMOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo¢decCHOHaIbHBIM 0a3zaM
JTAHHBIX U UHOOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HauMeHnoBaHue nopraja CcbLika
(u3naHus, Kypca, 10KyMeHTa)
1. Hayunas snextponnas 6ubinoreka elibrary.ru https://elibrary.ru/defaultx.asp
6ubIMOTEKA
2. Basza nanssix g | T-cnenuanucTos https://habr.com
3. Basa manneix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHelll calT MUHHCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccuiickoit @enepariin

5. | ®enepanbhblii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/
6. | Mudopmannonnas cucrema "Exnnoe okno noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. Enunast komnekiys udpoBbix 00pa3oBaTebHBIX http://school-collection.edu.ru/

pecypcoB
8. denepaibHbIi IEHTP HHHOPMAIIMOHHO - http://fcior.edu.ru/

00pa30BaTeIbHBIX PECYPCOB

HepequL I/IH(i)OpMaL[I/IOHHBIX TCXHOJIOT Hﬁ, HCIIOJIB3YEMbIX IIPpU  OCYHICCTBJIICHUU
06pa3OBaTCJ'IBHOFO mnmponecca no JUCHUIIINHE (MOIIy.]'IIO), B TOM YHUCJIC KOMIIJICKT JIMIICH3MOHHOT'O
MporpaMMHOTO O6CCHC‘-ICHI/I}I, COBpPCMCHHBIC HpO(I)CCCI/IOHaHLHLIe 0a3bl JaHHBIX )51
I/IH(I)OpMaI_II/IOHHBIC CIIPpaBOYHBIC CUCTCMBI:
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HaumenoBanue I1O ITpousBoacTBO JluneH3noHHoe / cBOOOAHO
pacnpocTpaHsieMoe

OnepaumoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIUIEH3HOHHOE
Server)
Bpay3zepsbr:
SAnnexc.bpayzep OTEYECTBEHHOE CBOOOIHO pacIpocTpaHsieMoe
Google Chrome 3apyOekHOE CBOOOHO pacIpOCTpaHsAEMOe
OducHble NpUIOKEHUS:
Microsoft Imagine (Visio, OneNote) | 3apy6exHoe JIUIEH3HOHHOE
TeXstudio 3apyOekHOE CBOOOHO pacIpOCTpaHsAEMOe
Adobe Acrobat Reader 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe oGecnieyeHue JJIsl IVIAHHPOBAHUSA U YY€Ta BpeMEHM:

Toggle app ‘ 3apyOekHOE ‘ CBOOOHO pacIpOCTpaHsAEMOe
CucTeMbl YIPaBJIeHHS POEKTAMM:

Microsoft Imagine (Project) | sapy6esioe | muuensuonmoe

CucreMsl ynpasJieHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexmoe | muuensnonnoe

Cucremsl pe3epBHOro konuposanus (backup):

Acronis Backup Advanced for 3apy0eKHOe JIMIICH3HOHHOE

HyperV

CripaBoYHO-NPABOBbIE CHCTEMbI:

Koncynbrantllinoc: cripaBoyHO- OTEYECTBEHHOE JMICH3HOHHOE

npaBoBasi CHCTEMaA

CpeacTrBa aHTUBUPYCHOI 321U THI:

Kaspersky Endpoint Security mis OTEYECTBEHHOE JIHLIEH3UOHHOE

ousneca CranmapTHeIid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOexHoe CBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apybexHOe CBOOOJIHO pacrpocTpaHseMoe
Anaconda 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Robotic Operating System 3apyOexHoe CBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apy0eKHOe CBOOOJIHO pacrpocTpaHseMoe
Google Colaboratory 3apybesxHOe CBOOOJIHO pacrpocTpaHseMoe
IMakeTbl MPOrPAMMHBIX CPEACTB M OHOIHOTEK:

AutoPsy 3apyOeKHOE CBOOOIHO PaCIpPOCTPaHAECMOE
Interactive Disassembler (IDA) 3apybexHOe CBOOOJIHO pacrpocTpaHseMoe

Cucrembl ynpasjieHusi onoanorpaguyeckoii uHpopmanmeii:

Zotero ‘ 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE
CepBHCHI B CITYXKOBI:

Bind 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
Docker 3apyOekHOe CBOOOHO PaCIIPOCTPAHAECMOE
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7. MeToanueckue 1 OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus il 00y4aIOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce n3ydeHus: AMCUUIIIMHBI (MOYJIs1) AJITOPUTMBD» B paMKaxX TEKYILIEr0 KOHTPOJISL
yCIIEBaEMOCTH HMCIIONIB3YIOTCS TaKue BUJIbI yUeOHOM paboThl, KaK JIGKLIUU, CEMUHAPBI, JTOMAITHHIE
3aJaHusl, KBU3bl, KOHTPOJIbHbIE PAa0OThI, MPOEKT, a TAKXKE PA3JIMYHbIC BUIBI CAMOCTOSATEIBHOM
paboThl OOydaromuxcs IO 33JaHUIO IPENOJAaBaTelis, HAalpaBICHHbIE HA Pa3BUTHE HABBIKOB
npoeCCHOHATIBHON JIEKCHKH, 3aKpEeIUIeHHE NMPAaKTUYECKUX MPO(ECCUOHATBHBIX KOMIIETEHIIHH,
MOOLLPEHUE UHUIUATUB.

Jlexyus ~— CcHCTEMAaTHYeCKOe, II0CIEJOBATENbHOE, MOHOJOIMUYECKOE  M3JI0KEHUE
npernoaaBaTeneM y4eOHOro MaTepHaia, Kak paBuiIo, TCOPETHUECKOTO XapaKTepa.

B npounecce nexuuii peKOMEHIyeTCs BECTH KOHCIIEKT JIEKLMH: KpaTKO M CXEMaTU4YHO
(UKCUPOBaTH OCHOBHBIC WICH, BHIBOJABI M OOOOIICHUS JIEKIHMHU; BBIIENATH BaXKHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMsI, U MONBITATbCS HAMTH OTBETHl B PEKOMEHJOBaHHOW nuTeparype. Eciu
pa3oOpaTbCsi B MaTepuane He YAaercsi, clieAyeT c(OpMYIMpOBaTh BONPOC M 3aJaTb €ro
IPEMNoJIaBaTes0 Ha KOHCYJIbTAL[MH WM BO BPEMsI CEMUHAPCKOTrO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 Qopma y4yeOHON NEATENBHOCTH, MPOBOJMMAs B y4eOHOM 3aBEICHUU IO
PYKOBOJICTBOM TIpEMOJABaTeNsl, TIC CTYACHTBI aKTUBHO YYacCTBYIOT B OOCYXKICHUSX,
MPAKTUYECKUX 3aJJaHMsIX U APYruxX (popmax B3aMMOACHCTBHUS.

Jnst ycrenrHoi moAroToBKM K CEMUHAPY PEKOMEHYETCS 3apaHee 03HAKOMHUTHCS C TEMOM
3aHATUS U OCHOBHBIMH MaTepualaMH, YTOObl MMETh BO3MOXHOCTh AaKTHBHO y4acTBOBAaTh B
ob0cyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UJEU NJisi OOCYXKIIEHUSI, YTO TTOMOXKET
r1y0Ke MOHATH MaTepUal v MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOP 3a1a4 1O TEMaM HEJICIIU.

[Ipu pabGore Hax JOMAIIHUMHM 33/JaHUSIMM  Ba)XHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha 3Tambl, YTOObI
n30exaTh MEPerpy3Kd M JIydlle YCBOUTh MaTepHuall, WCHOJIb30BaTh pa3IMUHble HCTOYHUKHU
uH(popMalnu, BKII0Yas yaeOHUKH U OHJIAaH-peCypChl, AJis 0ojee riIyOOKOro MOHUMaHUsI TEMBI.

Keuz — 2T0O WHTEpaKTUBHOE TECTHMPOBAHHUE, HANPABICHHOE Ha IPOBEPKY 3HAHUM U
ITOHUMAaHUs U3y4aeMOT0 MaTepHuaa.

J1s yCHemHou MOArOTOBKM K KBHM3Yy PEKOMEHAYETCS BHUMATEIBHO HU3YYUTh OCHOBHBIC
MOHATHUS U METOJbl, U3y4yaeMble Ha Kypce. [1one3Ho pemaTts npakTH4ecKue 3a1a4u U IPUMEPBI,
4TOOBI 3aKPENUTh TEOPETHUECKUE 3HaHUS. TaKKe CTOUT 03HAKOMUTHCS C TAITMYHBIMU BOIPOCAMU
u popMaTamMH 3aJaHUN, YTOOBI JIydllle MOATOTOBUTHCS K TECTUPOBAHUIO.

Konmponvnasa paboma — nucbMenHas padota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 3a
OTpaHUYEHHOE BpeMSI.

Llenb KOHTPOJIBHON PabOTHI — MOTYYUTh CIIEUATLHBIE 3HAHUS IO OJHOM MM HECKOJIBKHM
TeMaM JHUCUHUILUIMHBI U POIEMOHCTPUPOBATH HABBIKM X MPAKTUYECKOTO MPUMEHEHHUS.

Ilpoexm — wuccnenoBatenbckas paboTa MO JIUCHUIUIMHE (MOAYNII0) ¥ MPe3eHTAlUS
pe3yJIbTaTOB.

Jns ycrienmHoi MoAroTOBKH K MPOEKTY PEKOMEHAYETCS: YETKO ONPEAECIUTh e U 3a1a4l
MIPOEKTA; COCTaBUTh TUIAH PadOTHI, pa30WB MPOEKT HA ATAIbI ¢ YKa3aHUEM CPOKOB BBITIOJHEHUS
Ka)KIO0T0 U3 HUX; MCIOJb30BaTh Pa3HOOOpa3HbIE UCTOYHUKU HH(POPMAIMA U UHCTPYMEHTHI TS
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UCCIICIOBAHMSI TEMBI; PErYJISIPHO MPOBEPSITH MPOrPECcC U BHOCUTh KOPPEKTUBHI B TUIAH, €CIIH 3TO
HEe00X0aUMO.

Camocmosmenvruass paboma — paboTa CTYIEHTOB, HampaBicHHas Ha YriyOJieHHOe
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON JUCIUTIINHBI (MOIYJIS).

B miporiiecce camMmocTosITeIbHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuajiaM Py MUHUMAJIBLHOM yYaCTUU MPENoaaBaTelis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCTIEKTaMH JIeKIni (00paboTKa TeKCTa), MIOBTOPHOE U3YyUCHHE YICOHBIX MAaTEPHUAIOB TIJIAHOB
U TE3UCOB OTBETOB, M3yUEHUE JOMOJHUTEIbHBIX TEM, BHIMOIHEHHE y4eOHO-HUCCIIEI0BATENbCKUX
3aJlaHUM U JIpyroe.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs 0 JUCHHMILUIUHE (MOIYJII0)

Kpurepun noJiyyenusi ypoBHsI M OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
AUCHHUILIMHE (MOIYJ/II0) KAJITOPUTMBI»

OrneHuBaHUE YPOBHS Y4YEOHBIX JTOCTHIKCHHH OOYYaIOMUXCS MO JUCIUIUTHHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWEHKOU, TPU STOM TPOBOJIUTCS OICHKA KOMIETCHIMH, C(HOPMUPOBAHHBIX IO
TUCIUILINHE.

Jis oneHMBaHMS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEXKYTOUHOW AaTrTecTaluu
UCIIONIB3YETCS JIecATUOAIIbHAS IIKalla OLEHUWBAHUS, KOTOpass COOTHOCUTCS C TPaJAULIMOHHOU
NATUOAJILHOM IIKAJION cienyromuM 00pa3oM, €ciIu MHOE HE YKa3aHo B CHIIa0yce NUCHUILIMHBIL:

Hecsarudanbuas IlarudaiibHas O0umas xapaKTepucTHKA pe3yJibTaTa 00y4eHus 1o
OIICHKA OIICHKA AUCHHILUINHE (MOLYJIIO)

10 OTan4HOo CTyaeHT MOJHOCTBIO BJIAJICET 3HAHUSMU, HU3JIOKCHHBIMUA B

9 OTIUYHO paboueiil nporpamme, 1 IITyOOKO OCMBICISIET TUCHUMIUTMHY. OH

8 OTIHYHO CaMOCTOATEIBHO U JIOTHYECKH MOCIIEI0BATEILHO OTBEYACT HA
BCE BOIPOCHI, aKIICHTUPYs BHUMaHUE Ha HAan0OJIee BAKHOM.
YMeeT aHaATM3UPOBATH, CPABHHUBAThH, KJIACCH(DUIIUPOBATH,
000011aTh, KOHKPETHU3UPOBaTh U  CHUCTEMAaTU3UPOBATh
W3YYEHHBbI MaTepuall, BBIICIAA KIIOYEBbIE MOMEHTHI H
yCTaHABJIMBass [PUYNHHO-CIICICTBEHHbIE CBSI3H.  YETKO
dopmynupyer OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ysbTaThl aHAIM30B W APYIHX HCCIICOBAaHHN, a TaKKe
peuraer ciaokHble 3amadd. CTYIEHT XOpOILIO 3HAKOM C
METOJIaMH UCCIIEOBaHUS, HEOOXOAUMBIMH JIJISl IPAKTHIECCKON
JeSITEILHOCTH, U YMEET CBS3bIBATH TEOPETHUECKHE ACTIEKTHI

JMACITATIINHEL (MOIYIISI) ¢ TPAKTUICCKUMU 33/IadaMHu.

7 Xoporo CryneHT o0mamaeT 3HAHWSIME TPEIMETa TOYTH B TOJTHOM

Xopomio o0Beme pabodel MporpaMMbl U CAMOCTOSATENBHO, JIOTHYECKU
MOCJIeIOBATENIFHO ¥ BCECTOPOHHE OTBEYAET Ha BCE BOIIPOCHI,
aKIIGHTUPYS BHUMaHHWE Ha HauOoJee 3HAYUMBIX MOMEHTAX.
OH yMeeT aHaTM3upOBaTh, CPAaBHUBATh, KIIACCU(PUIIMPOBATD,
0000maTh, KOHKPETH3WPOBAaTH M  CHCTEMATH3UPOBATH
W3YYCHHBI MaTepHall, BBIICISAS €ro KIIIOUEBhIe acleKThl U
yCTaHaBJIUBas MIPUYHUHHO-CJICICTBCHHBIC CBSI3U.
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[Mecatudannbuas IlaTudaibHas Oo0mas xapakTepuCTHKA pPe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA AUCUHUIINHE (MOIYJIIO)

@opMyIHpyeT CBOU OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3yibTaThl aHAIM30B M APYIMX HCCICHOBAHHUH, a TaKKe
pelIaeT CiIoXKHbIE CUTyallMOHHbIE 3a7aud. CTyI€HT XOpOLIOo
3HAKOM C METOJaMH HCCIEAOBaHHSA, HEOOXOAMMBIMU IS
NPAaKTUYECKOW  JNeSTeIbHOCTH, W  yMEeT  CBS3bIBaTh
TEOPETUYECKHE acleKThl IMpeaMeTa ¢ MPaKTUYECKHUMHU

3a1a4aMHu.
5 YnoenerBoputensHo| CTyaeHT 0biagaeT 6a30BBIMU 3HAHUSMU 10 TUCITUILTHHE, HO
4 YV 10BIETBOPHTEIBHO | UCTIBITHIBAET TPYIHOCTH MPU CAMOCTOSTENBHBIX OTBETaX M

UCTIONB3YeT HEeTOYHBIE (OpMYIUpPOBKH. B xome oTBeTOB OH
JTOTTYCKaeT OIMMNOKH, Kacaroluecs: CyTH BompocoB. CTyAeHT
CIOCOOEH pelIaTh TOJILKO caMble MIPOCTHIE 3aJa4 U BIajceT
JIMIIb MUHAMAJIGHBIM HAa0OPOM METOJIOB MCCIICTOBAHMS.

3 He cnan CryneHT He oBIajieNl 00sS3aTEIPHBIM MHHAMYMOM 3HAHHMA
0 TIPeAMETY U He MOXKET OTBETUTh Ha BOIIPOCHI, AaXKe €CIIU
npenojaBaTenb  3aJaeT  JIONOJHHUTEIbHBIE  HABOIIINE
BOIIPOCHI.

JuctummHa (MOAYIb) « AJITOPUTMBD» OIEHUBACTCS CIICTYIOIIUM 00pa3oMm:

AKTHBHOCTH Bec |KoauvecTBO Onucanue
Jomamnue 3amanus | 40% 10 Habop 3ama4 mo remaM Henenu
KonTponbubie 15% 2 [MucemenHast pabota ¢ HabOpOM 3a/1a4, KOTOPBIC HYKHO
paloTEI PELIUTH 32 OTPAaHUYCHHOE BpEeMs
Ku3nt 5% 10 WHTepakTHBHOE TECTUPOBaHIE, HATIPABICHHOE Ha

MIPOBEPKY 3HAHUI M IOHUMAHUS U3y4aeMOro MaTepuana

3a4er ¢ OIEHKOM 40% 1 [IpoexT — uccenoBaTenbekas padoTa Mo JUCIUTLTHHE
(MOIyJTI0) ¥ TIpE3EHTALUsI Pe3yIIbTaTOB

®opmyJia pacuéTa UTOTOBOI OLIEHKH IO JUCHUIIHHE (MOAYJII0) «KAJAroputmsei». «0,4
x Cpennee 3a nomamnue 3aganus + 0,15 x Cpennee 3a koutponsHbie paboTsl + 0,05 x Cpennee
3a kBU3bI + 0,4 X 3a4er ¢ OLIEHKOMW».

Texkyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCs M0 JAUCHUIIIHHE (MOAYJII0)
IIpumepHbIe fOMaLIHUeE 32 IAHUS

Jomamnee 3axanmne 1. AHaIU3 ¥ peau3anus COPTHPOBOK
1. Peanu3yiiTe anropuT™Mbl COPTUPOBKH: BCTaBKaMM, CIMSHUEM M Ky4yeil Ha s3bike Python
nmn C++.
2. Jlns KaXI0To aluropuTMa:
— UW3MEphTE BpEeMs BBHITIOJHEHUS HA MaccuBax pasHoro pasmepa (100, 1000, 10 000
AIIEMEHTOB),
— CpaBHUTE C TEOPETUUYECKON CIOKHOCTHIO.
3. ToctpoiiTe rpaduk 3aBUCUMOCTH BPEMEHHU OT pa3Mepa MacCHBa.
4. HanumuTe BBIBOJ: B KaKUX CIIydasX KaXAblil anroput™ Haubosee 3heKkTuBeH.
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5. Odopmute kKo, rpaduKu U MOSICHEHUS B BUC OTYETA.

JomamnHee 3a1anue 2. JluHaMuyeckoe NporpaMMHpoOBaHue U CTPOKH
1. Peanu3yiite anropuT™ BeIUUCIEHUS paccTOsIHUSA JIeBeHITeliHa MEX Ty ABYMsI CTPOKAMHU C
BOCCTAHOBJICHHEM I10CJIC/IOBATEIILHOCTH OTIepaIuii (BCTaBKa, yAalieHUE, 3aMCHA).
2. Ilpumenute ero /i CpaBHEHUS Map CTPOK:
— "angroput™" u "norapupm".
3. Peamusyiite mouck HauOosbiel oOmei moanocienoarenbHoctd (HOIT) mos aByx
MocJe0BaTeIbHOCTEH.
4. OreHUTE BPEMEHHYIO U IPOCTPAHCTBEHHYIO CIIOKHOCTh 00OUX aJITOPUTMOB.
5. Odopmure pe3ynbTaThl ¢ MOSICHCHHEM JIOTHKHU 3aITOJIHEHUS TaOIHUIIBL.

JNomamHee 3axanue 3. 'padgoBbie aIropuTmbl
1. JlaH HeopHEeHTUPOBAHHBIN I'pad (3a4aH CITUCKOM CMEXHOCTH).
2. Peanusyiire:
— 00xox B mupuny (BFS) u onpenenure paccTosiHUs OT CTaAPTOBOM BEPILIUHBI,
— o0xox B rimyouny (DFS) u onpenenurte Koin4ecTBO KOMIOHEHT CBA3HOCTH.
3. Jlns  OpHEHTHPOBAHHOTO AIUKIMYECKOro Tpada BBIIOJHUTE TOIMOJIOTHYECKYIO
COPTHPOBKY.
4. TloctpoiiTe BH3yallbHOE MpeAcCTaBiIeHHE Tpada (MOXKHO BPYYHYIO WIH C TIOMOIIBIO
OnOIMOTEKH).
5. OdopmuTte Ko, pe3ylbTaThl U aHATU3 CIOKHOCTH.

IIpumepHble 3a1aHUsA VISl KOHTPOJIbHOH PadoThI

3ananue 1. BuHapHBIH MONCK
Hanwumure AJITOPUTM OMHApPHOTO MoMcKa B OTCOPTUPOBAHHOM MaccHBe.
[Tpumenure ero IS MOKCKa AIIEMEHTa 14 B MaccCHBe:
[3,7,9, 11, 14, 18, 22, 25]
Onumure KakJpli 111ar: Kakue 3Ha4YeHUs! IPUHUMAIOT JIEBas U IipaBasi TPaHULIbl, KaK BHIYMCIISETCS
cepeauHa, KOT1a HaXOIUTCSl HCKOMBIH 3JIEMEHT.
3ananue 2. CopTHpPOBKA CIUSIHMEM
Onumure MPUHIUI paboTsI anropuTMa COPTHUPOBKH CIIUSTHUEM.
Beinonuute coptupoBky Maccusa [38, 27, 43, 3, 9, 82, 10] no maram:

1. Pa3belite MmaccuB Ha MTOIMACCUBBI /10 €IUHUYHBIX FJIEMEHTOB.

2. TlokaxxuTe MpoIEecc CIUSIHUS Tap OTCOPTHPOBAHHBIX ITOIMACCHBOB.

3. 3anummTe OKOHYATENbHBI OTCOPTUPOBAHHBINA PE3YIIbTaT.
3ananue 3. lunamudeckoe nporpammuposanue (HOII)
Haiinute nanuny HaumOonbineid oOmeir mnoamocnenoBatensHoctn (HOII) s crpoxk:
X="AGGTAB"uY ="GXTXAYB"
[Toctpoiite TabAUIy AMHAMUYECKOTO MPOTrpaMMHUPOBaHUs (0€3 pUCOBAHMSI — OMUIIUTE JIOTUKY
3aMoJIHEHHSI) U BOCCTAHOBUTE CaMy MOIOCIEeI0BATEIbHOCTh, YKa3aB MyTh OT KOHIIA K HAYamy.
3ananue 4. JKagnblii aaroputm (3aada o BbIOOpe 3a51BOK)
JlaHbl UHTEpBaJIbl BpEMEHH BBITIOJIHEHUS 3aau:
(1,4),(3,5), (0,6),(57),(8,9), (59

Hcnonp3ys kaaHbId anropuT™ (MO MPUHIUIY HAMMEHBIIEro BPEMEHU OKOHYAHMUS), BbIOEpUTE

ONEeKTPOHHBIA JOKYMEHT



MaKCHMaJlbHOE KOJIMYECTBO HEMEPECEeKAIOMIMXC S 3aay.
OnwumuTe NopsAA0K BEIOOpa U 3aIUIIUTE UTOTOBBIM HAOOD.
3ananmue 5. Paccrosinue JleBenmreiina
Brruncinre paccrosinue JIeBeHIITENHA MEXAY CTPOKAMU:
"kitten" u "sitting"
Onummre, Kak MOXXHO MOJYYUTh BTOPYIO CTPOKY M3 IMEPBOM, U YKOKUTE MHUHHUMAaJIbHOE
KOJIMYECTBO omnepanuii (BCTaBKa, yJalleHue, 3aMeHa).
3ananue 6. Anroputm Knyra-Moppuca-Ilparra (KMII)
Hns ctpokun P = "ABABC" noctpoiite npedukc-pyHkiuto (6e3 TaOauIpl — B BUIE CIUCKA
3HAYEHUM ).
OOBsicCHHUTE, KaK UCIIOJIb3YEeTCS MpeuKc-(QYHKIUS MPU MOUCKE MOACTPOKHU B TEKCTE, U YKAKUTE
€€ Ha3HAYCHHUE.
3ananue /. bunapnoe nepeso noucka (BST)
Hanwl 35auenus: 8, 3, 10, 1, 6, 14,4, 7, 13.
1. TloctpoiiTe GuHapHOE IePEBO MOKUCKA, BCTABIISIS AJIEMEHTHI 110 MOPSAKY.
2. Bomonnute Tpm o6xoma: pre-order, in-order, post-order — u 3amuIKTE
MOCIIe0BATEIHLHOCTH.
3. OO®BscHUTE, KaKOe CBOMCTBO coxpaHsieTcs B BST u kak 0HO HCTIOIB3yeTCs MIPH MOUCKE.

HpI/IMeprle 3aJlaHuA 1Jd KBH3a

Bomnpoc 1.
KakoBa BpeMeHHas CII0)KHOCTh OMHAPHOTO MOKCKA B OTCOPTUPOBAHHOM MaccHBe?
1. O(n)
2. O(logn)
3. O(nlogn)
4. 0(1)
[TpaBuibHBIM OTBET: 2
Bomnpoc 2.
Kakoii anroput™ copTHpOBKY UMEET HAMITYUIIYIO CPEHIO BpeMEHHYIO cioxHocTh O(n log n) u
UCIIOJIb3YET METOJL «Pa3/eisiil U BIAaCTBYI»?
1. CoprupoBka BcTaBKaMu
2. CopTupoOBKa CIUSHUEM
3. CoptupoBka BEIOOpOM
4. Tly3bIpbKOBasi COPTUPOBKA
[TpaBuiibHBIN OTBET: 2
Bomnpoc 3.
Kaxoit anroputm ucnosb3yercs A1 HaX0XKACHUS KpaTyallnX MyTel OT OAHOW BEPIIUHBI KO BCEM
OCTaJIbHBIM B Tpade ¢ HeOTpULATeIbHBIMU BecaMu?
1. Auropurm ®@noiiga-VYopienia
2. Anroputm Kpackana
3. Anaroputwm JlefKkcTphbl
4. Aunroputwm Ilpuma
IIpaBunbpHBIN OTBET: 3
Bomnpoc 4.
Yro nenaer npedukc-pyHkuus B anroputme Kuyra-Moppuca-Ilparra?
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1. CuyuTaeTr KOMMYECTBO BXOXKICHHUM MOJICTPOKH
2. OmpepenseT IMHY CaMOTO JUIMHHOTO COOCTBEHHOTO cydQuKca, COBMATAIONIETO C
npedukcom
3. Crpour xemr CTpoKu
4. Haxomut MeauaHy MOJACTPOKH
[IpaBuibHBIN OTBET: 2
Bomnpoc 5.
Kakoii 06xo 6uHapHOTO JepeBa MmoceniaeT BEepIInHY Mocie PeKypCUBHON 00pabOTKH JEBOrO U
MIPaBOro MOAIEPEBHEB?
1. Pre-order
2. In-order
3. Post-order
4. Level-order
[IpaBuibHBIN OTBET: 3

[IpumepHoe onMcaHue 3aIaHUS U KPUTEPUU OLIEHUBAHMS K MPOEKTY

Onucanue TMPOEKTHOr0 3aJaHus: pa3paboTaiiTe MPHIOKEHHE IS  aHAIW3a
Oouosornueckoit mocienoBarenbHoctd (Hampumep, JHK wnm OGenka) ¢ ucmosib3oBaHuEM
QITOPUTMOB.

3agauu npoexra:

— Tlouck Bcex BXOXKJIEGHUH MOIIOCIEAOBATENBHOCTH (peanu3anus anroputma PabOuna-
Kapma noun KMII).

— Bprruucnenue paccrosiHus JIeBeHITeitHAa MEXKAY ABYMS MTOCIIEIOBATETbHOCTSIMH.

— TlocTpoenue nepeBa moucka g XpaHEHHUsI 4aCTOT BCTpeuaeMocTu k-MepoB (MIOACTPOK
JUTHHBI K).

— Bwusyanuzanus pe3ynbTaToB (TaOIUIBI, TPAPUKH).

—  ®opwmar: nporpamma Ha Python/C++ ¢ unrepdeiicom koMaH HON cTpOKH WK Jupyter-
HOYTOYK C TIOSICHEHUSIMU.

Kpurtepuu onieHuBaHusl MPOEKTA:

— Peanmuzanus anropuTMOB — KOPPEKTHOCTh M 3((EKTUBHOCTh pean30BaHHBIX
ITOPUTMOB (ITOUCK, JIeBeHIITelH, epeBo).

— MHcnonb3oBaHue CTpYKTYp AaHHBIX — OOOCHOBAHHBIH BBIOOD (XelI-TaOiMIIbl, AepPEBbs,
rpadbl) 1 KOPpEKTHAsI peaar3ariysl.

— AHaNM3 CIOXHOCTH — OIEHKa BPEMEHHOW W TPOCTPAHCTBEHHON CIOXHOCTH JUIS
KJIFOUEBBIX ()YHKIIUM.

— OYHKIMOHATBHOCTh U TECTHPOBAHHWE — MpOrpamMma paboTaeT Ha Pa3HBIX BXOIHBIX
JTAHHBIX, €CTh TECTHI.

— Odopmienue 1 JOKyMEHTalLUsl — MOHSATHBIN KOJl, KOMMEHTapHUHU, OTYET C OIHCAHUEM,
BBIBOJIAMH.

— KpearuBHocTh M mpuUKIAAHAas ~ HAOpaBIGHHOCTh  —  3ajJaya  HUMeeT
OMOJIOTNYECKYIO/IPAKTUYECKYI0 MOTHBALIHIO.

— IIpesenramnus u 3ammTa — SICHOCTH M3JI0KEHHUs, OTBETHI HA BOTPOCHI, JEMOHCTPAIIUS
paboTHI.
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3aganue OTtBer Komnerenmus

n/n

1. Kaxkoit 13 mepeurciaeHHBIX alfTOPUTMOB COPTHPOBKH r OIIK-1
o0nagaeT aCHMITOTUYECKH CaMbIM OOJBIIMM BpeMEHEM
paboThI B CpeHEM ciiydae?

A. CopTHpOoBKa CITUSHAEM

b. beicTpas coptrpoBka

B. IlupamuanbHast COpTUPOBKaA
I'. CopTrpoBka BcTaBKaMHu

2. s moucka 3HauYeHUWs dJieMeHTa B MaccuBe B Python bunapusIit OIlK-1
MOXXHO  Hcmonb3oBate  Meron  index(). Kakyro TNONCK/GMHAPHBIH
ONITUMH3ALUIO0 MOYKHO BBIIIOJIHHUTH, €CII M3BECTHO, YTO TIonCeK
MacCUB OTCOPTUPOBaH?

3. Kakoii anroput™ mo3BoiisieT y3Hath cBs3HOCTh rpada | DFS/BFS/dfs/bfs IK-5
KOMITBIOTEPHOI UITH COLMaTIbHON ceTh?

OtBeT nmaiiTe abOpeBUATYPOH.

4. Kakoii mojgxom K pemieHUI0 anrOpUTMHYCCKHUX 33134 Junamudeckoe [K-5
WCIIONB3yeTCd JJIi  YCKOPEHHUS BbIYMCIeHHMS uucen | TPOrpaMMUPOBAHU
duboraTIn? e/AnHaMHuYecKoe

MPOTPaMMHUPOBAHH
€ / KRIupoBaHue

5. | Kakylo BpeMEHHYIO CJOXHOCTb HMMEET aITOPUTM O(log n) OIIK-1
OMHApHOTO NOMCKA B XyALIEM ciryyae?

6. IMopekoMennyiiTe anroput™M ans  Tomojormdeckoit | OOxox B TmyOHHY [1K-5
COPTHPOBKM 3aBUCHMOCTEH B MOJENAX MAIIWHHOTO
o0OyueHusl.

7. | Yemy paBHa IIPOCTPAHCTBEHHAS CIIOKHOCTh COPTUPOBKU O(n) OIIK-1
CIIMSHUEM JJIS MacCHBa U3 N AJIIEMEHTOB?

8. [TopexomenayiTe  anropuT™M  AJig  BBIYUCICHUS JleBeHTENH [IK-5
paccTOSIHUSI MEXIy CTpOKaMH B 3ajladaXx 00paboTKh
TEKCTa.

9. Kakoe MakcuMaipbHOE  KOJIHYECTBO  PEKYpPCHUBHBIX 15 OIlK-1
BBI30BOB MOXKET TMPOM30WTH TPU BBIYMCICHHH YHUCIIA
duboHauYHM PEKypCUBHO I n=57

10. | IMopexomeHayiite MeToa sl OOHapyXeHus cBs3HbIX | OOX0[a B IMPHUHY [IK-5
KOMIIOHEHT B rpad)aX COIUaIbHBIX CETEH.

11. | Kakywo CII0KHOCTh nMeeT TUHAMHIYIECKOE O(n m) OIIK-1
MPOTpaMMHUPOBAHKE ISl 3a7a4l O HauOousblIel o0IIeH
MTO/ITIOCIIEIOBATENBHOCTH B XYAIIEM cliydyae?

12. | TlopexoMeHay#TE CTPYKTYPY JUIsl XPAHEHUS YHUKATbHBIX Xemr-radnuia [IK-5
AJIEMEHTOB € OBICTPBIM JIOCTYTIOM B OOJIBITUX JaHHbIX.

13. | Kakoe MHHHMaNbHOE KOJMYECTBO MOHET HYXHO 6 OIIK-1
WCTONB30BaTh JKaJHBIM AJITOPUTMOM s craud 63
KOIIEEK MOHETAaMH JOCTOMHCTBOM 1, 2, 5, 10, 25?

14. | Ilopexomenayiite Meton aiasi 0OpaOOTKH CTPOKOBBIX Pa6una-Kapna [IK-5
JNaHHBIX B 33/1a4aX MAIIMHHOTO OOYYEHHUS, TaKUX Kak
MOUCK MATTEPHOB.

15. | Yemy paBHO pacctosiHue JleBeHIITEiiHAa MEXTY CTpOKaMu 1 OIlK-1

"abC" u Habﬂ?
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16. | [lopexoMeHIy#TE aIrOPUTM IJIs MOMCKA KpaT4amIero [eiikcTpa IK-5
nyTH B rpade 6e3 OTpUIaTeNIbHBIX BECOB.

17. | Kakyr0o BpEeMECHHYIO CJIO)KHOCTh HMEET alrOPHTM O(n m) OIIK-1
Pabuna-Kapma B Xxymamem ciaydae s TOHCKa
OACTPOKU?

18. | ITopexomeHayiiTe CTPYKTYpy JaHHBIX st ObicTporo | buHapHOe mepeBo IK-5
IIOMCKA HJIEMEHTOB B OTCOPTUPOBAHHOM MAaCCHBE. Houcka

19. | CxonbKO BEepIIMH MOXET COAEpXkaTh MONHBIH rpad ¢ 4 6 OIIK-1

BepITHHAMU?
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