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1. Kparkas xapakTrepucTHKa JHCHUIIINHBI (MOAYJIs1)

PabGouas nporpamMmma IMCHUIUIMHBI (MOAYJIS1) «AJITOPUTMBI» COCTABIIEHA B COOTBETCTBUM C
(denepaabHBIM TOCYAAPCTBEHHBIM OOpa30BaTENbHBIM CTAHAAPTOM BBICHIETO OOpa3oBaHUA —
Maructparypa mo HampasieHuto 02.04.01 MaremMaThka W KOMIBIOTEPHBIE HayKd, MpOodUIIb
[TpuxnanHoe MalmIMHHOE OOYYEHHE U MHTEJUIEKTYyaJIbHBIE CHCTEMBI, YTBEPXKIACHHBIN MPUKA30M
MuHucTepcTBa HayKu M Bhiciiero odpaszoanust Poccuiickoit ®eneparun Ne 810 ot 23.08.2017
roja.

W3ydeHne AUCIHUILTUHBI (MOTYTs1) KANTOPUTMBI» TTO3BOJISIET 3aJI0KUThH (QyHIAMEHTALHYIO
OCHOBY 151 3¢ ()eKTUBHOMN pa3zpabOTKU MPOrPaMMHOTO 0OECTICUECHNS1, aHATTN3a JAHHBIX U PELICHUS
3aad = B OOJaCTM  MCKYCCTBEHHOTO  WHTEIUIEKTa, OWOMH(OPMATHKH,  CHUCTEMHOTO
pOrpaMMHUPOBaHUs U BeO-pa3paboTku. [uctumivmHa (MOAynnb) GOpMUPYET aJrOPUTMHUYECKOE
MBIIIEHHE, He0OX0IMMOe IJIsl CO3AaHUSI TPON3BOAUTEIBHBIX, MACIITAOUPYEMBIX H KOPPEKTHBIX
pelIeHni B YCIOBUSIX PEATbHBIX BHIUMCIUTEIbHBIX OTPAaHUYCHHH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucnuminHa (MOyIb) BKIIOYCHA B YICOHBIH IIJ1aH IO MPOTrPaMMe TIOITOTOBKU
maructparypsl o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAyKH, MpOodmib
[TpuknamHoe MamMHHOE OOyYeHHWE W HWHTEIUICKTYaJbHBIE CHCTEMBI M OTHOCHTCS K
(baKyJIbTaTUBHBIM JTUCITUTUTHHAM.

JucuuruimHa (MOyJIb) JOCTYITHA K M3YYEHHUIO Ha 1 Kypce Bo 2 ceMecTpe.

Heab u3yyeHHs THCUMILIMHBI (MOAYJs): GopMHpOBaHHE Y OOy4aroIIUXCsl IIyOOKOTro
NIOHMMAHHS MPHUHLIMIIOB IPOEKTUPOBAHMA, aHAIN3a W ONTHUMU3ALMM AITOPUTMOB, a TaKkKe
pa3sBUTHE HaBBIKOB 3()()EKTUBHOrO peleHHs CIOXHBIX  BBIYMCIMTEIBHBIX 337ad ¢
MCIIOJIb30BaHNEM (yHIaMEHTAIbHBIX METOJIOB U CTPYKTYp JaHHBIX.

3agauu u3yyeHus AMCUUIIHHBI (MOAYJIA):

— M3Y4YUTb OCHOBHBIE NMPHUHIIMIIBI aHAJIN3a AITOPUTMOB: BPEMEHHAsi U IMPOCTPAHCTBEHHAs
CJIO’KHOCTb, OIICHKA B JIy4YIIIEM, CPETHEM U XYLIEM CIIydasix, aMOPTU3ALMOHHBIN aHATN3;

— OCBOUTH 0a30BbI€ U MPOJIBUHYTHIE AITOPUTMBI MIOMCKA, COPTUPOBKHU, 00PabOTKH CTPOK,
paboThI ¢ rpadaMu U A€pEBbIMH;

— HAYYUTBCS IPUMEHATH MApaJUrMbl AITOPUTMUYECKOTO TPOrPaMMHUPOBAHHUS: PEKYPCHIO,
JUHAMUYECKOE IPOrPaMMUPOBAHUE, JKaJHBIE METOIBI;

— OBJIQJIETh METOJAMU XEIIMPOBAaHMs, IMOCTPOCHUS U UCIIOIb30BAHUS XEII-Ta0JUI] C
pa3pelieHneM KOJUTU3U;

— Ppa3BHUTh HABBIKM pealn3alliM U aHalu3a rpadoBbIX aJrOPUTMOB: 00XO0JIbl, KpaTyaiiime
ITyTH, TOTIOJIOTUYECKasi COPTUPOBKA, KOMIOHEHTHI CBSI3HOCTH;

— HAy4YUThCS BHIOMPATh M aJalTUPOBaTh ONTUMAJIbHbBIE CTPYKTYpPbI JAHHBIX U aITOPUTMBbI
JUIS pelIeHUs IPUKJIaIHBIX 33/1a4 B YCJIOBUAX OrpaHUUYEHHH 10 BPEMEHHU U MaMSITH.

B pesyibTare 0CBOCHUSI TUCHMILIMHBI (MOAYJI51) 00y4AIOLIUICH 10JIKEH::

3Hamy:

— MOHATHE W MPUHLMIIBI aHAIW3a AaIrOPUTMOB: BPEMEHHAss M IPOCTPAHCTBEHHAs
CIOXKHOCTD, ocHOBHBIE THITHI citoskHOCTH (\(O(1)Y), \(O(n)\), \(O(\Mog n)Y), \(O(n"2)\)), nx
MIPUMEPHI U OJIXOBI K OLEHKE (JIyYIIHi, Xy cirydail, aMOpTU3aI[MOHHBIN aHAIN3);

— 0a30BbI€ aJTOPUTMBI ITOKCKA U COPTUPOBKU: OMHAPHBIN MOUCK, COPTUPOBKU BCTaBKaMH,
DJIEKTPOHHBIA TOKyMEHT



CIIUSTHUEM U Ky4el, IX 0COOCHHOCTH, TPEOOBaHUS U CIIOKHOCTD;

— peKkypcusi: €€ KOMIIOHEHTBI, OTPAaHUYEHUS, IEPEBO BHI30BOB, IPUMEHEHUE B 3a/1a4aX;

— TMPUHIMIGI U IPEUMYILIECTBA TUHAMHYECKOT0 MPOrpaMMHUPOBaHUs: pa3OueHue 3a1a4 Ha
MoA3aJja4u, MEMOU3AIMs, UTEPATUBHBIN Moaxo0 1, mpumepbl Ha 3agadax HOIT u HBII,

— OCHOBBI )KaTHBIX JITOPUTMOB: JIOKAJIbHAS ONITUMH3ALINS, UX IPUMEHEHHUE U OTPaHUYCHUS,

— ITOPUTMBI CTPOKOBOTO IOMCKA: pacctosiHue JleBeHmTelHa, npeuKc-(QyHKIuU,
anroput™m KMII, Pabuna-Kapna, ux npuMeHeHus: 1 0COOCHHOCTH;

— OCHOBBI XCIIUPOBAHUS: XeII-(PYHKIMH, XEII-TaOIHIIbl, METOIbI Pa3peIICHNs] KOJUIN3UH,
MIPUMEHEHHE XEIINPOBAHUA B 33/1a4aXx;

— Teopus rpadoB: MOHATHE BEPILIMH, pEOEp, B3BELICHHBIX TPadoB, MpecTaBieHe rpagoB
(Matpunia u cnucok cMexHoctr), ocHoBbl BFS u DFS, cnabas u cunbHas CBSI3HOCTB,
TOTOJIOTUYECKast COPTUPOBKA, KOMIIOHEHTHI CUJILHOM CBSI3HOCTH U KOHJIeHcalus rpada;

— QIrOpUTMBbI MOUCKA Kparyailmero mytu: Jeiikctper u  @noipa-Yopuemna, HuX
MIPUMEHEHHE, OCOOEHHOCTH U ONITUMH3AIIHS;

— OCHOBBHI pabOTHI € AEPEBBSAMU: CTPYKTypa OUHApHBIX AepeBbeB noucka (BST), cBoiicTa,
orepalii BCTaBKH, YIAJCHHUS, IOWCKa, 00xomoB (pre-order, in-order, post-order),
CIIO’KHOCTB OTeparuii.

ymemb:

— OLIEHUBATh BPEMEHHYIO M MPOCTPAHCTBEHHYIO CIOKHOCThH aJTOPUTMOB, aHAITU3UPOBATh
ux 3(pPEKTUBHOCTB;

— pealM30BbIBaTh U MOAU(PHUIIMPOBATH AITOPUTMBI MOUCKA M COPTUPOBKU (OMHAPHBIN
IIOUCK, COPTUPOBKH BCTaBKaMU, CIIUSHUEM, Kydeil);

— co3JaBaTh PEKYPCHUBHBIC aITOPUTMbI, BBISBISTH W30BITOYHBIC BBIYHMCICHUA U
ONTUMU3UPOBATH UX;

— peaJn30BBbIBATh  AJTOPUTMBl JTUHAMHUYECKOTO IPOrpaMMHpOBaHMsA  (MeMou3alus,
WTEPATUBHBIN MOAX0.T) IS 3371a4, CBSI3aHHBIX ¢ onTuMu3anuei, Harmpumep, HOIT u HBII;

— pemiath 3aa4d ONTHUMU3ALMU C UCIIOJIb30BaHUEM Ka/IHbIX aIrOPUTMOB, aHAJIM3UPOBATh
uX 3QPEKTUBHOCTD;

— paspabaTpiBaTh  anroput™Mbl  cTpokoBoro  moucka (KMII,  Pabuna-Kapma),
BOCCTaHaBJIMBATh IyTH MTpeoOpa3oBaHuil (HampuMmep, pacctosiHue JIeBeHITelHa);

— HCIOJIb30BaTh XelI-(DyHKIIUU AJISi CO3/IaHUS XelI-Ta0NuIl U pelIeHus 3a7ad Ha OCHOBE
XEIIUPOBAHMS,

— peanu3oBbIBaTh anroputMel ob6xoma rpadoB (BFS, DFS), HaxoauTh KOMIIOHEHTHI
CBSI3HOCTH, TOIOJIOTHYECKYIO COPTUPOBKY, KOMIIOHEHTBI CHJIBHOM CBSI3HOCTH (JITOPUTM
Tapbsna);

— HCHOJIb30BaTh aAJITOPUTMBI MMOKCKa KpaTyaifiero mytu (elikcrpa, dnoiin-Yopruemnt) s
aHaJM3a ceTeil, MaplIpyTH3aluy, IIaHUPOBAHUS,

— paboTtath ¢ OuHapHbIMU JiepeBbsiMu norcka (BST): BcraBka, ynanenue, nouck, o0Xopl,
OasaHCHUPOBKA.

enademsy:

— HAaBBIKOM aHaJIM3a aJITOPUTMOB C TOUYKH 3peHUs d3(H(HEKTHBHOCTU U BBIOOpA MOAXOIAIINX
MTO/IXOJIOB JIJISl OITUMHU3AIIMHA BPEMEHH U TIAMSITH,

— HaBBIKOM  pEIIeHHs] CJOXHBIX MPUKJIAAHBIX 337ay, BKIOYas ONTHUMU3ALHUIO,
MapIIpyTH3alLH1Io, 00pabOTKy CTPOK U rpados;

— HAaBBIKOM OINTUMH3AIMHU AJITOPUTMOB U CTPYKTYp HJAHHBIX A paboThl C OOIBIIMMHU
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00BEMaMU JaHHBIX

— HaBBIKOM  Pa3pabOTKHM  ajJrOpuTMOB  C  UCIOJNB30BAaHUEM  JHHAMHUYECKOTO
IIPOrPaMMHPOBAHUS, JKAIHBIX METOJIOB U METOJIOB CTPOKOBOT'O ITOMCKA JIIS IIPUKJIATHBIX
3a/1ay;

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

— HaBBIKOM aHaJM3a TPa(oBBIX CTPYKTYP W BBIABICHHS HMX OCOOCHHOCTEH, TaKUX Kak
CBSI3HOCTh, HAJIMYHUE LIUKJIOB, MIOPSIOK BBHITIOJHEHHUS 337124,

— HaBBIKOM IPOCKTHPOBAHUSA W Pa3pabOTKU NPUIIOKECHUH, HCIIOJIB3YIOIMIMX CTPYKTYPbI
JAHHBIX, TAKUE KaK JIepeBbs, Tpadbl, Xem-Taduuisl, 1 3Q(HEeKTHBHON OpraHU3aluu U
00pabOTKH JTaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU
paboTHUKaMu YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUarOIIUXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIIMH Pe3yJbTATOB 00y4eHHsI 10
AucCHHIJINHE (MOIYJIIO)
VK-6. Crioco0eH onpeaeiaTs U VK-6.1. 3HaeT OCHOBHBIE METOIbI
pean30BBIBATh TPHOPUTETHI CaMOOIICHKH M aHAJIN3a CBOEH
COOCTBEHHOH JIESITETTLHOCTH JESITENbHOCTH, a TaKXKe
CIIocoOFbI ee TIPUHIIATIBI YIPABICHHUS
COBEPIIICHCTBOBAHUS Ha OCHOBE BpEMEHEM H I[eJIeToIar aHus
CaMOOLICHKHU VK-6.2. YMeeT cTaBUTh peanuCTU4HbIE U

AOCTHXUMBIC 1LICJIU, ONIPCACIIATH
MIPUOPUTETHL B CBOEH
JIeATEIILHOCTH, a TaKKe
pa3pabaTbiBaTh U BHEAPATH
TUTAHBI IO COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB U KOMITCTECHIII
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

VK-6.3. NwmeeT mpakTuvecKkuii OMbIT
MIPUMEHEHHUST METO/IOB
CaMOOLICHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4aCTHUC B TPCHUHIaX,
CeMHMHapaXx U MPOEeKTaXx,
HalpaBJIeHHbBIX HA pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
podecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
HCCIIeZIOBATh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCK1e MOJICITH B METO/IbI, UCTIONIb3yEeMbIC B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEPIIIEHCTBOBATh U CTaTHCTHYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUHU U METOJIBI nuddepeHInanbHbIe YpaBHEHNUS

Y YHCJICHHBIE METO/IbI, a TAKKe
COBPEMEHHBIE TOAXOMBI K
VICCIIEZIOBAHUIO U aHAITU3Y
JTAHHBIX

OIIK-2.2. VYMeer pazpabarbIBaTh U
a/1anITUPOBaTh MATEMaTHUECKHE
MOJIENH JIJTSl pEIICHUS
KOHKpPETHBIX Tpo0eM B
€CTECTBEHHBIX HayKax,
MIPOBOJIUTH UX aHAJH3 U
BepuduUKaIuio, a TakxKe
HHTEPIPETUPOBATH MOTYUECHHBIE
pe3yIbTAThI B KOHTEKCTE
HAYYHBIX MCCIIE/IOBaHUM
OIIK-2.3. NmeeT npakTU4ecKUid ONBIT
CO3JIaHHA U UCCIICAOBAHUS
MaTeMaTHYECKHX MoJiesiel B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOYAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alIPOOHPOBAHBI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JeSITeTIbHOCTH, GOPMYITHPOBATh
Pe3yIbTaT, YBUACTD CIICACTBHUS
MOJTYYEeHHOTO pe3yNbTara

[K-3.1.

3HaeT OCHOBHBIC IIPUHITUIIBI U
METOJIbI pEeIeHUS 3a7a4

PO ECCHOHATTEHOM
JIESTSIILHOCTH, & TAKKE CIIOCOOBI
(hopmynupoBaHUs U
MpeCTaBIICHUS PE3yIbTATOB,
BKJIFOUAsl aHAJIU3 TIOCIICICTBUN 1
WX 3HAYUMOCTh B KOHTEKCTE
MIPOESKTA

[1K-3.2.

YMeeT NpuMeHsITh
MaTeMaTU4YECKue 1
KOMIIbIOTEPHBIE METOIBI JIS
peLIeHUsT KOHKPETHBIX 3a]1a4,
(hopMyJIMpOBaThH YETKHUE U
000CHOBaHHbBIE PE3YIIbTATHI, a
TaK)Ke aHaJIU3UPOBaTh UX
MOCJIEACTBUS JUIA JabHEHUIITNX
JICUCTBUI U pPEUIEHUN

[1K-3.3.

HNmeet npakTUYECKU OIBIT B
pemeHny npodeccHoHaIbHbBIX
3aja4, BKJIIOYas y4acTUe B
IIPOCKTAax, rac GLIJ'H/I TITOJTy4YCHBI
pe3yabTaThl U
IMpOoaHAJIN3NPOBAaHBI NX
CIIEACTBHUSI, YTO CITOCOOCTBOBAIIO
MPUHATHIO 000CHOBAHHBIX
peuieHuit
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3. TemaTu4yeckuii mjian

Ne Tpya0eMKOCTb, akageMHYeCKue Yachl
n/n Ounas ghopma
HaumenoBaHue TKY
AynuTtopHasi paboTa .
pasiea AMCHHILTHHb! Jlexknuu | CeMuHApPBI CamocrosnTe (rexymuii
(Mony_]];[) KOHTPOJIb
(npakTnyec | Kontpousn JIbHasI yenesaemoctH)
KHe padora
3aHSATHA)
1 Co’XHOCTh, UTEPATHBHBIC 2 2 13 Jomarnee 3aganue
COPTHPOBKHU ¥ OMHAPHBIH Ksus
MIOUCK
2 Pekypcust, pekypcuBHbIE 2 2 13 Jlomainnee 3ananue
COPTHPOBKHU U Kyua Kaus
3 Junamugeckoe 2 2 13 Jomaminee 3aganue
IpOrpaMMUPOBAHKE U Ksus
3a1a4uu O
MOJIOCIEA0BATEIbHOCTIAX
4 Kagusie anropuT™Mel u 3 3 14 JlomamHee 3amaHue
paccrosiHue JleBeHIuTeiHA Ksus
5 ITouck cTpokH B TEKCTE 2 2 2 13 Kontponphas
pabota
6 XemmupoBaHue 3 3 14 JomamHee 3amanue
Ksus
7 I'pads 2 2 13 Jlomainee 3ananue
Ksus
8 O6xox rpada B rinyOuHy. 3 3 14 JomamHee 3amanue
CBSI3HOCTB ¥ COPTUPOBKA Ksus
9 Kparuaiimmii myTs B rpade 2 2 13 JomamHee 3amanue
Ksus
10 | HepeBbs 3 3 2 14 Kontponphas
pabota
3auem c oyenkoil 4 [Ipoekr
Hmozo: 24 24 8 134
Obvem oucyunaunovt (mooyns) (¢ 190
ak. u.)
Obvem Ooucyunaunvt (mooynsn) (e 5
3au. eo.)

4. CopepxxaHue TMCUUILTHHBI (MOTYJIs)

Neni/m HaumenoBanme pasgesa

JUCHMIJIMHBI (MOTYJIs1)

Conep:xanue THCHUITUHBI (MOIYJIs1) TI0 TeMaM

1 CnoXHOCTb, HT€PATHBHEIE

AcUMNTOTHYECKAs CI0KHOCTD AJITOPUTMOB

COPTHPOBKU M OMHAPHBINA OUCK bunapHsIit mouck

COpTHpOBKa 6I/IHapHBIMI/I BCTaBKaMH

2 Pexypcust, peKypcuBHbBIE
COPTHPOBKH M Ky4a

Pexypcus
CopTupoBKa CIUSHAEM
Kyua u coptupoBka Kyuei
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Junamuyeckoe
MPOrpaMMHUPOBAHUE U 33719 O
MOANOCIEN0BATEILHOCTSIX

JunamMuyeckoe mporpaMMUpPOBaHHE
3agaun 0 MOAIIOCIEN0BATEIHLHOCTIX

4 Kanneie anroputmel u paccrosiuue | JKagHble anropuTMBI
JleBeHmTeiiHa Paccrosnue JleBeHmreiina
5 ITonck CTPOKH B TEKCTE [peduxc-pyrkmums
AnroputMm Knyra-Moppuca-IIparra
6 XemupoBaHue XemupoBaHue
Xenr-Ta0uIsl
AnroputMm Pabuna-Kapria
7 I'padur I'pads
[Ipencrasnenue rpada
O6xox rpada B IUPHHY
8 O6xox rpada B rayOouHy. O6xo0x B TmyOuHY
CBS3HOCTH M COPTHPOBKA Tononoruyeckast COpTUPOBKa
CasizHOCTB TpadoB
9 Kparuaiimmii myTh B Tpade Anroputm JlefkcTphl
Anroputm Pnolina-Yopiienna
10 | HepeBbs JHepeBbs
Omnepanuu Ha BST

O06Xo01BI IepeBa

DNEeKTPOHHBIA 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
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM U3 Jr000i TOUKH, TJe ecTh MOJKII0YeHUE K ceTH MHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnognas numepamypa:

1. bxapraga, A. I'pokaeMm anroputmsl. MiumoctpupoBanHoe mocodue AJisi IporpaMMHUCTOB
1 JII00ONBITCTBYIOMKX : mocobue / A. bxaprasa. - Cankr-IlerepOypr : Ilurep, 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. ANTOopuTMBI M CTPYKTYpHl AaHHBIX B Python. JlaGoparopHsiit

npakTukym : ydebnoe mocobme / T. A. Illkogmna. - PocroB-na-Zlony : W3nmarenbcko-
nonurpaduueckuii kommieke PIDY (PUHX), 2022. - 80 c. - ISBN 978-5-7972-3037-3. - TekcT :
snekTponubid. - URL: https://znanium.ru/catalog/product/2213221.

3. Jlonma, A. Anroputmsl 00yudeHus ¢ mogkperieaneM Ha Python. Onucanue u pazpabotka
JITOPUTMOB UCKYCCTBEHHOT'O MHTEIJIEKTA : MPAKTUYeCKOoe pyKoBoAcTBO / A. JloHmamnep ; nep. ¢
anri. A. A. Cnunkuna. - Mocksa : JIMK IIpecc, 2020. - 288 c. - ISBN 978-5-97060-855-5. -
Tekcr : anextponnsiid. - URL: https://znanium.ru/catalog/product/2260350.

4. UctparoBa, E. E. AnropuTtmbel U CTpyKTypbl JaHHbIX : ydeOHoe mocooue / E. E.
UctpatoBa, . H. Tomuinos, A. A. Sxumenxo. - HoBocubupck : U3g-so HI'TY, 2025. - 68 c. -
ISBN 978-5-7782-5502-9. - Tekcr : IJIEKTPOHHBIN. - 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 IlIpecc, 2024. — 464 ¢

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

3. 'pokaem anroput™mel: MiumocTpupoBaHHOe TOcOOHME JUII  TPOTPAMMHUCTOB U
mobonwiTcTByromux / J[x. ['pokot; mep. ¢ anrn. mox pea. M. B. CmuproBa. — Mocksa: MU,
2024. — 288 c.

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

6. MartepuajbHO-TeXHHYECKOe 00ecrevyeHne

yHI/IBCpCI/ITeT pacmnoJiaract MaTepHaHLHO-TeXHquCKOﬁ 6330ﬁ, COOTBCTCTByIOHle/'I
HeﬁCTByIOIHHM MMPOTUBOIIOXKXAPHBIM IIpaBUJIaM U HOpMaM U 066CHC‘II/IBaIOH_ICI‘/JI IMPOBCACHUEC BCECX
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BUJIOB JUCUUIUIMHAPHOW W MEXAUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW U Hay4dHO-
HCCJIEI0BATEIBCKOM paboT 00ydarouXcsl, IPEAYCMOTPEHHBIX YUEOHBIM I1JIAHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00I yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIIMOHHOTO THIA, 3aHATHA CEMUHAPCKOro (MPAKTUYECKOr0) THIA, TPYIIOBBIX U
WHAWBUIYAIbHBIX KOHCYJIbTAIHA, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTECTAIlMH, & TAKKe
MOMEILEHUS JUISl CAMOCTOSTEIbHOM pabOThl M IOMEUICHHS JAJI XPaHEHUS U MPOPUIAKTHYECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIYyXAIlUMU JJisl MpPEeICTaBICHUs yueOHOU
nHpopMaIuu OOJIBIION ayAUTOPHH.

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

— CTOJIaMU | CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOMH;

— MEXaHUYECKUMU KaJbKYJIATOPAMU;

— CTIeUMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOYAsl JEMOHCTPAIMOHHOE 000PYI0BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabO0Thl 00YYaIOIIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUTSL WCTIOJTB30BAHMSI MHBAIUIAMH W JIMIIAMHA C OTPAHHMYCHHBIMA BO3MOXXHOCTSIMH 3JI0POBBSI,
OCHAIIIEHBI KOMIBIOTEPHONW TEXHUKOH C BO3MOXXHOCTBIO MOIKITIOYCHUS K ceTu «MHTepHeT» H
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATENBHYIO  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 NpodecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UHOOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HauMenoBaHue nopraja CcbLika
(u3naHus, Kypca, 10KyMeHTa)
1. Hayunas snektponHas 6ubnuoreka 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 goctymna | http://window.edu.ru/

K 00pa3oBaTenbHBIM pecypcam”

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

pecypcoB
8. | ®enepanpHblil HEHTP HHPOPMALIMOHHO - http://fcior.edu.ru/

00pa30BaTeIbHBIX PECYPCOB

HepequL I/IH(i)OpMaL[I/IOHHBIX TCXHOJIOT Hﬁ, HCIIOJIB3YEMbIX TIpU  OCYHICCTBIICHHUU
06pa3OBaTCJ'IBHOFO mnmponecca no JUCHUIIINHE (MOJIYJ'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 ‘ CBOOOIHO PaCIpPOCTPaHAECMOC
CucreMbl ynpaBJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapy6esioe | muuensuonmoe

CucreMsl ynpasJieHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexmoe | muuensnonnoe

CucreMsl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for 3apy0eKHOe JIMIICH3HOHHOE

HyperV

CripaBoYHO-NPABOBbIE CHCTEMbI:

Koncynbrantllinoc: cripaBoyHO- OTEYECTBEHHOE JMICH3HOHHOE

MpaBoBasi CUCTEMa

CpeacTrBa aHTUBUPYCHOI 321U THI:

Kaspersky Endpoint Security mis OTEYECTBEHHOE JIHIIEH3HOHHOE

ousneca CranmapTHeIi 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
ITakeThl MPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOeKHOE CBOOOIHO PaCIpPOCTPaHAECMOE
Interactive Disassembler (IDA) 3apyOexHoe CcBOOOTHO pacIpOCTpaHsIeMOe

Cucrembl ynpajieHusi ondanorpaguyeckoii uHpopManmeii:

Zotero ‘ 3apyOeKHOe CBOOOIHO PaCIIPOCTPAHAECMOE
CepBHCHI B CITYXKOBI:

Bind 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
Docker 3apyOekHOe CBOOOHO PaCIIPOCTPAHAECMOE
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7. MeToanueckue v 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 JIGKIIUU, CEMUHAPHI, TOMAITHHIE
3aJaHusl, KBU3bl, KOHTPOJIbHbIE PAa0OThI, MPOEKT, a TAKXKE PAa3JIMYHbIC BUIBI CAMOCTOSATEIBHOM
paboThl OOydaromuxcs IO 33JaHUIO IPENOJAaBaTelis, HaNpaBICHHbIE HA Pa3BUTHE HABBIKOB
npoeCCHOHATIBHON JIEKCHKH, 3aKpEeIUIeHHE NMPAaKTUYECKUX MPO(ECCUOHATBHBIX KOMIIETEHIIHH,
MOOLLPEHUE UHUIUATUB.

Jlexyus — CHUCTEMAaTHYeCKOe, IIOCJIEJOBATEIbHOE, MOHOJOIMUYECKOE  M3JI0KEHUE
npernoaaBaTeneM y4eOHOro MaTepHuaia, Kak paBuiIo, TCOPETHUECKOTO XapaKTepa.

B mnpomnecce nekuuii peKOMEHIyeTCs BECTH KOHCIIEKT JIEKLMH: KpaTKO U 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 OHATH MaTepual U MPOIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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.

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 32
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, U3yUEHUE JOMOJHUTEIbHBIX TEM, BHIIOIHEHHE y4eOHO-HUCCIIEeI0BATENbCKUX
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 JUCHUIUIHHE (MOIYIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWEHKOU, TPU STOM TPOBOJIUTCS OICHKA KOMIETEHIMH, CHOPMHUPOBAHHBIX IIO
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:

MecatubamnbHas IIsaTudauibHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OLICHKA OIICHKA AUCHHILVINHE (MOLYJII0)

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 XOpOIIO 3HAKOM C
METOaMH UCCIICTIOBAHMUS, HEOOXOMMMBIMH JIJIS IPAKTHIECKOM
JESITETIbHOCTH, U YMEET CBSI3BIBATH TCOPETUUCCKUE ACTICKTHI
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 ClIoXKHbIE CUTyallMOHHbIE 3a7aun. 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 MHHUMAJIBHBIM Ha0OpOM METOJIOB MCCIICTOBAHMSL.

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:

AKTHBHOCTb Bec | KoauuectBo Onucanue
Jomamnnue 3amanus | 40% 10 Habop 3ama4 mo remaM Henenu
KonTponbubie 15% 2 [MucemenHast pabota ¢ HabOpOM 3a/1a4, KOTOPBIC HYKHO
paloTEI PELIUTH 32 OTPaHUYCHHOE BpEeMs
Ku3sl 5% 10 WHTepakTHBHOE TeCTUPOBaHKE, HATIPABICHHOE Ha

MIPOBEPKY 3HAHUI M IOHUMAHUS U3y4aeMOro MaTepuana

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

®opmyJia pacuéTa UTOTOBOI OLIEHKH IO JUCUHUIINHE (MOAYJII0) «KAJAropuTmMsei»: «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 JOMalIHUE 3aJaHUSA

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.
DJIEKTPOHHBIA TOKyMEHT



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 HeOpHEHTUPOBAHHBIN I'pad (3a4aH CITMCKOM 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 3a1aHUs ISl KOHTPOJIbHOH PadoThI

3ananue 1. Bunapuelii mouck

Hanmumwure  anropurm  OMHapHOro  MOMCKa B OTCOPTHPOBAHHOM  MAacCHUBE.
[Tpumenure ero IS MOKCKa AIIEMEHTa 14 B MaccCHBe:
[3,7,9, 11, 14, 18, 22, 25]

OnummMre KaXAbld IIar: Kakue 3HAueHUs NPUHUMAIOT JIeBas U IpaBasl TPaHMIIbI, Kak
BBIUNCIISIETCS CEPENIMHA, KOTJa HAXOANUTCS UCKOMBIN DJIEMEHT.

3ananue 2. CopTHpPOBKA CIUSIHMEM

Onummre IPUHLIAI paboThI anropuTMa COPTUPOBKH CIIMSIHUEM.
Beinonuute coptupoBky Maccusa [38, 27, 43, 3, 9, 82, 10] no maram:

1. Paz0eiiTe MaccuB Ha OJMACCHUBBI IO €MHUYHBIX JIEMEHTOB.
2. Tlokaxxute mpoIiecc CIUSHUS IMap OTCOPTUPOBAHHBIX TIOJIMACCHBOB.
3. 3anumuTe OKOHYATEIHHBIN OTCOPTUPOBAHHBIN PE3yIIbTAT.

3ananue 3. lunamudeckoe nporpammuposanue (HOII)

Haiinute anuny wHambompmiedt obOmed moamocnenoBatensHoctu (HOIT) nmns crpok:
X="AGGTAB"n Y ="GXTXAYB"

[ToctpoiiTe TabauIly AMHAMHYECKOTO MPOrpaMMHpoOBaHus (0€3 pHCOBaHHS — ONMUILUTE
JIOTHKY 3aII0JIHEHUS1) U BOCCTAHOBUTE CaMy IOAIOCIIEN0BATEIbHOCTD, YKa3aB MyTh OT KOHLA K
Hayaiy.

3ananue 4. JKagnblii aaroputm (3aada o BbIOOpe 3as1BOK)

Jlanbl ©HTEpBaJIbl BpEMEHH BBITTOJIHEHUS 3aau:

(1,4),(3,5),(0,6),(57),(8,9),(59)
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Hcnone3ys >kagHblii anroput™M (MO NPUHIUIY HAUMEHBIIETO BPEMEHH OKOHYAHHSA),
BBIOEPUTE MAKCUMAIbHOE KOJIMYECTBO HEMEPECEKAIOIMMNXCA 3a/1a4.
OnwumuTe NopsAA0K BEIOOpa U 3aIUIINTE UTOTOBBIM HA0OD.
3ananmue 5. Paccrosinue JleBenmreiina
Brruncinre paccrosinue JIeBeHIITENHA MEXAY CTPOKAMU:
"kitten" u "sitting"
Onummre, Kak MOKHO IOJIYYUTh BTOPYIO CTPOKY U3 HEPBOM, U YKaXUT€ MUHUMAIbHOE
KOJIMUECTBO onepanuii (BCTaBKa, yJalleHue, 3aMeHa).
3ananue 6. Anroputm Knyra-Moppuca-Ilparra (KMII)
st crpoku P = "ABABC" noctpoiite npepukc-¢pynkuunto (0e3 Tabnuibl — B BUIE CIHCKA
3HAYEHUM ).
OOBsicCHHUTE, KaK UCIIOJIb3YETCS MpeuKc-(QYHKIUS MPU MOUCKE MOACTPOKHU B TEKCTE, M YKAKUTE
€€ Ha3HauYCHHUE.
3ananue 7. bunapHoe nepeBo noucka (BST)
Janw! 35auenus: 8, 3, 10, 1, 6, 14,4, 7, 13.
4. TlocTpoiiTe OMHApHOE IEPEBO MOKMCKA, BCTABIISAS AJIEMEHTHI 110 MOPSAKY.
5. Bemmonuute TpH oOxoma: pre-order, in-order, post-order — wu 3anmmomMTe
MOCJIEI0BATEILHOCTH.
6. OOBsicHHUTE, KaKOEe CBOMCTBO coxpansiercs B BST u kak OHO HCIIOB3yeTCs TIPU TIOUCKE.

HpI/IMeprle 3aJlaHuA 1JId KBH3a

Bomnpoc 1.
KakoBa BpeMeHHas CII0)KHOCTh OMHAPHOT'O ITOKCKA B OTCOPTUPOBAHHOM MaccuBe?
1. O(n)
2. O(logn)
3. O(nlogn)
4. 0(1)
[TpaBuibHBII OTBET: 2
Bomnpoc 2.
Kakoii anroput™ cCOpTUpOBKH UMEET HAWITYYLIYIO CPEIHIOI BpeMEHHYIO clioskHOCTh O(n log n) u
UCIIOJIb3YET METOJ «Pa3/eisiil U BIAaCTBYII»?
1. CoprupoBka BCcTaBKaMu
2. CopTupoOBKa CIUSHUEM
3. CoprupoBka BEIOOpOM
4. Tly3bIpbKOBasi COPTHPOBKA
IIpaBunbpHBIN OTBET: 2
Bomnpoc 3.
Kakoli anroput™ Ucronb3yeTcs Ul HaX0XKIEHUS KpaTYalInX IyTeH OT OAHOM BEPIIHUHBI KO BCEM
OCTaJIbHBIM B Tpade ¢ HeOTpULATeIbHBIMU BecaMu?
1. Auropurm ®@noiiga-VYopenia
2. Anroputm Kpackana
3. Anroputm JledKCTpBI
4. Aunroputwm Ilpuma
IIpaBunbpHBIN OTBET: 3
Bomnpoc 4.
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UYro nemaer npeduxc-bynkuus B anroputme Kayra-Moppuca-ITparra?
1. Cuyuraer KOIMYECTBO BXOXKICHUM MOJICTPOKHU
2. Ompepenser IMHY CaMOTO JUIMHHOTO COOCTBEHHOTO cy(QuKca, COBMATAIONICTO C
npepukcom
3. Crpour xemr CTpoKu
4. Haxoaut MeauaHy NOJACTPOKU
[IpaBuibHBIN OTBET: 2
Bomnpoc 5.
Kakoii 06xo 6uHapHOTO JiepeBa MmoceniaeT BEepIInHY Mocie PeKypPCUBHON 00pabOTKH JEBOro U
IIPABOIO MOAJEPEBHEB?
1. Pre-order
2. In-order
3. Post-order
4. Level-order
[IpaBuibHBIN OTBET: 3

[IpumepHoe onMcaHue 3aIaHUS U KPUTEPUHU OLIEHUBAHMS K MPOEKTY

Onucanue MNPOEKTHOro 3aJaHusl: pa3paloTaiiTe MNpWIOKEHHE s aHaJIM3a
Oouosornueckoit mocienoBarenbHoctd (Hampumep, JHK wnm OGenka) ¢ ucmosb3oBaHuEM
AJITOPUTMOB.

3amayu npoekra:

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

— Brruncnenue paccrostaus JleBeHmTeHa MeXay IByMsI TOCIE10BaTEIbHOCTIMH.

— Tloctpoenue nepesa noucka i XpaHeHHs 4acTOT BCTpedaeMocTH k-MepoB (IOJACTPOK
JUTUHBI K).

— Bwusyanuzanus pe3ynbTaToB (TaOIUIBI, TPAPUKH).

—  ®opwmar: nporpamma Ha Python/C++ ¢ unrepdeiicom koMaHHON cTpOKH WiH Jupyter-
HOYTOYK C TIOSICHEHUSIMH.

Kpurepuu onieHuBaHus NpoeKTa:

— Peanmuzanus anropuTMOB — KOPPEKTHOCTh M 3((EKTUBHOCTh pean30BaHHbBIX
ITOPUTMOB (ITOUCK, JIeBeHIITelH, epeBo).

— MHcnonb3oBaHue CTpYKTYp AaHHBIX — OOOCHOBAHHBIHM BBIOOD (XelI-TaOIMIIbl, AepPEBbs,
rpadbl) U KOPPEKTHAs pearn3alus.

— AHanu3 CI0XKHOCTH — OIIEHKa BPEMEHHON M IMPOCTPAaHCTBEHHOM CIIOKHOCTH JIJIst
KIJTFOUEBBIX ()YHKITHH.

— @OyHKIHOHAJIBHOCTh U TECTUPOBAHHE — IpPOrpaMMa paboTaeT Ha Pa3HbIX BXOIHBIX
JTAaHHBIX, €CTh TECTHI.

— Odopmienne 1 JOKyMEHTalusl — MOHSATHBIN KOJl, KOMMEHTapHUHU, OTYET C OIHCAHUEM,
BBIBOJIAMHU.

— KpeatuBHocTh W TpUKIAAHAS ~ HANpaBIEHHOCTh  —  3a/Jada  UMeEeT
OHMOJIOTNYECKYIO/TIPAKTUYECKYIO MOTUBAIHIO.

— Ilpe3eHrtanus u 3amurTa — SICHOCTh U3JI0KEHMSI, OTBETHI Ha BOIPOCHI, IEMOHCTPAIIHS
paboTHI.

DNEeKTPOHHBIA JOKYMEHT



33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallui 110 JTMCHUIIIMHE (MO}IyJIIO)

Yopuemna?

Ne 3ananue OtBer Kommnerennus

n/n

1. Kaxoit aTnueckmii puck HeceT 3aKpeIuIeHne CHCTEMHBIX YK-6
ITOPUTMHUYECKAsi COPTUPOBKA KaHIUAATOB? penyoeKaeHuH

2. KTO HeceT 0TBETCTBEHHOCTD 3a OLIMOKHU Pa3zpaboTunk u Biamenery YVK-6
ANTOPUTMHUYECKUX PEIICHUI? CHCTEMBIL

3. Kakoii puck BO3HMKAET MPU XEHTUPOBAHUU Bo3MOKHOCTB KOJTU3UHI U YK-6
MIEPCOHANIBHBIX TaHHBIX? ACAHOHHMMH3AIMHA

4. KakoB 3konornueckuii aciekT BEICOKOH YBenuuenue YK-6
BBIYHCIUTEIBHON CIIOKHOCTH? SHEProNOTPeOICHUs

5. 3adeM OOBSICHSITH Pe3yabTaThl paOOTHI [TomoTueTHOCTH U TOBEpue YK-6
YEepHOTO SIIUKa alropuT™Ma’?

6. Kakoii conmanbHbIii pUCK HECET MacmrabupoBanue OO0k YK-6
aBTOMATHU3aLUs aJrOPUTMUYECKUX PEILICHUMA?

7. KakoBa ¢c10)KHOCTb COPTHPOBKH CIHSHUECM B O(n log n) OIIK-2
XyJeM ciyyvae?

8. Kak 3amuceIBaeTcst peKyppeHTHOE T(n) =2T(n/2) + O(n) OIIK-2
COOTHOILIECHHUE JUIsI COPTUPOBKHU CIUSIHUEM?

9. Kaxoe ycnoBue HeoOxoaumo 11 mpuMeHernss | OTCOpPTHPOBAaHHBIM MacCUB OIlIK-2
OuHapHOTO TIOUCKa?

10. | Kak BBIYHCIAETCS WHAEKC POIUTENS y3/1a i B parent(i) = floor(i / 2) OIlIK-2
OmHapHOU Kyue?

11. | Kak 3anucsiBacTCs peKyppeHTHas hopmyiia d[i,j] = min(d[i-1,j]+1, d[i,j- OIlK-2
paccrostaust JleBeHmreiiHa? 1]+1, d[i-1,j-1]+cost)

12. | KakoBa HHKHSISL OLIEHKA CII0XKHOCTH Q(n log n) OIlK-2
COPTHUPOBKHU CpaBHEHUEM?

13. | Kak paccuntbiBaercst KOOQGHUIUEHT 3arpy3Ku a=n/m OIlIK-2
XeII-Ta0JIuIbI?

14. | KakoBa BpeMeHHas CII0)KHOCTh 00X0/1a rpada O(IV| + |E]) I1K-3
B mmpuny (BFS)?

15. | Kako# npuHIUI JIE)KHUT B OCHOBE OnTumanbHas MOACTPYKTYpa [K-3
JTUHAMHYECKOTO MPOrPaMMHUPOBAHUS? 1 IEPEKPRIBAOIINECS

10/13a/1a4H

16. | Kakoe cBOWCTBO rapaHTHPyeT ONTUMAaIbHOCTb CpoiicTBO MaTpoua IK-3
JKaJHOTO aropuTMa?

17. | Yro BeruncisieT npedukc-QyHKIHs B Jinny HanbonpLero [1K-3
anroputme KMIT? coOcTBeHHOTO cyQdrkca

18. | Kakoe yciioBre HEOOXOMMO IS I'pad nomken ObITH [1K-3
TOIIOJIOTHYECKOW COPTUPOBKH rpada? anukgeckuM (DAG)

19. | KakoBa cioxHOCTh anroputma JlelkcTphl ¢ O(JE| + V| log [V]) ITK-3
(pnboHayuneBO Kyuen?

20. | Kakyro cioxHOCTh uMeeT anroputM dDroiiia- o(VvI*3) ITK-3
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