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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma AUCHUITTHHBI (MOAYIIST) KAJITOPUTMED) COCTaBJICHA B COOTBETCTBUU C
denepanbHbBIM TOCYAaPCTBEHHBIM O0pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO O0pa3oBaHUS —
maructpatypa no Hampasienuto 02.04.01 Marematnka W KOMIOBIOTEpHBIC HAyKd, MPOQHIb
VYnopaBieHue MNpPOAYyKTaMH, YTBEPXKIACHHBIM IPUKa30M MHHHCTEPCTBA HAyKH M BBICIIETO
obpa3zoBanus Poccuiickoit ®enepannu Ne 810 ot 23.08.2017 roxa.

W3ydeHue AUCUMILTUHBI (MOIYJIs1) «AJNTOPUTMBI» MO3BOJISIET 3aJI0KUThH (DyHIAMEHTAbHYIO
OCHOBY 151 3¢ ()eKTUBHOM pa3zpabOTKU MPOrPaMMHOTO 00ECTICUECHNSI, aHATTN3a JAHHBIX U PELICHUS
3ajady B 00JacTH  MCKYCCTBEHHOTO  HMHTEIJIeKTa, OWOMH(POPMATHKH,  CHUCTEMHOIO
pPOrpaMMUPOBaHUs U BeO-pa3paboTku. Jlucruruimaa (MOayiabh) GOpMHPYET alrOpUTMUYECKOE
MBIIIEHHE, HeOOX0IMMOE JIJIsl CO3AaHUSI MPOM3BOAUTEIBHBIX, MACIITAOUPYEMBIX H KOPPEKTHBIX
PELICHHIA B YCIOBUSAX PEATbHBIX BHIYMCIUTEIBHBIX OrpaHUYCHHM.

MecTo TMCHUIJIMHBI (MOIYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimmas muciurinHa (MOIyJIb) BKIIFOUSHA B YYE€OHBIH IUIaH 110 MPOrpaMMe MOATOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAayKH, MpOodmib
VYnpasieHue npoyKTaMH ¥ BXOJUT B BAPHATUBHYIO 4acTh biioka 1, hopMupyeMyro ydacCTHUKaMu
00pa30BaTeIbHBIX OTHONICHNUH KaK TUCIIUIUIMHA TI0 BEIOODY.

JucuuruimHa (MOIyJIb) JOCTYITHA K M3YYCHHUIO Ha 2 Kypce B 4 cemectpe.

Heab u3yyeHHs THCUMILIMHBI (MOAYJs): GopMHpOBaHHE Y OOy4aroIIUXCsl IIyOOKOro
NOHMMAHUS MPHUHLMIIOB IPOEKTUPOBAHUS, AHAIW3a U ONTUMU3ALMM AITOPUTMOB, a TaK¥Ke
pa3sBUTHE HaBBIKOB 3()(EKTUBHOIrO pELICHHUsS CIOKHBIX BBIYUCIMTENBHBIX 3a4ad C
UCTIOJIb30BaHUEM (DYHIAMEHTAIBHBIX METO/IOB M CTPYKTYP JaHHBIX.

3agaum M3y4yeHUus TUCHUILIMHBI (MOAYJIs1):

— M3Y4YUTHb OCHOBHBIC NPUHIIMIIBI aHAJIM3a AJITOPUTMOB: BPEMEHHAs U IIPOCTPAHCTBEHHAs
CJIO’KHOCTb, OIICHKA B JIyUIIIEM, CPEIHEM U XY/ALIEM CIIy4asix, aMOPTU3ALIMOHHBIN aHAIIU3;

— OCBOUTH 0a30BbI€ U MPOJIBUHYTHIE AITOPUTMBI IIOMCKA, COPTUPOBKHU, 00PaOOTKH CTPOK,
paboTsI ¢ TpadaMu U IEPEBBIMU;

— HAYYUTHCS] IPUMEHSATH MapagUrMbl AITOPUTMUYECKOTO ITPOrPaMMHUPOBAHUSA: PEKYPCHIO,
JUHAMUYECKOE IPOrpaMMHUPOBAHUE, JKaHBIE METOIBI;

— OBJIQJIETh METOJAMU XEIIMPOBAHMs, IMOCTPOCHUS U UCIIOIb30BAHUS XEII-Ta0NuUIl C
pa3peneHneM KOJUTU3HUi;

— Ppa3BUTh HABBIKM PEANM3ALMU M aHAIN3a TpaoBbIX aITOPUTMOB: 00XO0/bI, KpaTyaiiime
ITyTH, TOTOJIOTUYECKAsi COPTUPOBKA, KOMIIOHEHTBI CBSI3HOCTH;

— HAy4MThCS BBIOMpATh M alaliTHPOBaTh ONTUMAIIbHBIE CTPYKTYPBI JAaHHBIX U aJTOPUTMBI
JUISl peLIeHUs PUKJIaIHBIX 33/1a4 B YCJIOBUAX OrpaHUUYEHHH 110 BPEMEHU U MaMSTH.

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00YUAKOLIUIICS TOJIAKEH:

3Hamy:

— TOHSATHE W TMPHUHLMIBI aHaATW3a alrOpPUTMOB: BPEMEHHAass M MPOCTPAHCTBEHHAs
CIIOXHOCTh, ocHOBHBIE THITHI citoskHOCTH (\(O(1)\), \(O(n)\), \(O(\log n)}), \(O(n"2)\)), nx
MIPUMEPHI U OJIXOABI K OLEHKE (JTydIIHi, Xy cirydail, aMOPTH3aI[MIOHHBIN aHAJIH3);

— 0a30BbI€ aJTOPUTMBI ITOKCKA U COPTUPOBKU: OMHAPHBIN MOUCK, COPTUPOBKU BCTaBKaMH,
CITUSIHUEM U Ky4e, UX 0COOEHHOCTH, TPEOOBAHUS U CIIOKHOCTD;

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

— TIPUHIMIBI U IPEUMYILIECTBA IUHAMHUYECKOT0 IPOrpaMMUPOBaHUs: pa3OrueHune 3aaa4 Ha
oJ13a7ja4ui, MEMOU3aLMsl, UTEPAaTUBHBIN NOAX0, MpuMepsl Ha 3agadax HOII u HBII;

— OCHOBBI )KaJHBIX AJITOPUTMOB: JIOKaJIbHAs! ONITUMH3ALINS, UX IPUMEHEHUE U OTPAaHUYEHUS,

— ITOPUTMBI CTPOKOBOTO IOMCKA: paccTosiHue JleBeHmTelHa, npepuKc-QyHKIuS,
anroput™m KMII, Pabuna-Kapmna, ux npumeHeHust 1 0COOEHHOCTH;

— OCHOBBI XEIIMPOBAHUS: XeUI-(PYHKIIUH, XEeII-TA0INLIbI, METOAbl Pa3pEIICHUs] KOJUTU3HH,
IIPUMEHEHNE XEIIMPOBAHUS B 33/1a4ax;
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Teopust TpadoB: MOHATHE BEpIUIMH, p&Oep, B3BEUICHHBIX TPpadoB, MpeAcTaBieHe rpagoB
(MaTpuia u ciucok cMmexHocTH), ocHOBbI BFS u DFS, cnabas u cunmbHast CBS3HOCTB,
TOTMOJIOTUYECKask COPTUPOBKA, KOMIIOHEHTHI CUJIbHOM CBSI3HOCTH U KOHJIeHcalus rpada;
QIrOpUTMbI TIOMCKa Kpartdadmiero nytu: Jledikcrpel u  ®moitga-Yopmemwia, ux
MIPUMEHEHHE, 0COOCHHOCTH ¥ ONTUMU3AIKS;

OCHOBBI Pa0OTHI C IEPEBBAMH: CTPYKTYypa OuHapHBIX nepeBbeB noucka (BST), croiicTaa,
olnepalMd BCTaBKH, yIaliCHHs, IOWMCKa, 00xomoB (pre-order, in-order, post-order),
CJIOKHOCTB OIlepaLyii.

ymembw:

OLIEHUBATh BPEMEHHYIO U MPOCTPAHCTBEHHYIO CIIOKHOCTH AJITOPUTMOB, aHAIU3UPOBATH
uX 3 PEKTUBHOCTD;

peann3oBbIBaTh M MOAW(DUIMPOBATH AJITOPUTMBI MOMCKA W COPTUPOBKHU (OMHAPHBIN
MIOUCK, COPTUPOBKH BCTaBKaMU, CIIUSHUEM, Kydei);

CO3/laBaThb PEKYpPCHBHbIE aJTOPUTMbI, BBISBISATh HW30BITOUHBIC BBIYUCICHHUS U
ONTUMU3UPOBATh UX;

peanu30BbIBaTh ~ AITOPUTMbBI  JUHAMUYECKOTO IPOrpaMMHMpOBaHUs  (MeMou3alus,
UTEpaTUBHBIN I0JXO0/) JUIs 3a/1a4, CBSI3aHHbBIX ¢ onTUMM3auuel, Hanpumep, HOII u HBIT;
pelaTh 3a7a4yd ONTUMHU3ALUH C UCIOIb30BAHUEM KAJHBIX AITOPUTMOB, aHAJIU3UPOBATh
ux 3(pPEKTUBHOCTB;

paspabarbiBaTh  anropuTMbl  crpokoBoro  moucka (KMII, Pabuna-Kapmna),
BOCCTAHABJIMBATh MyTH MIPe0o0pazoBaHuil (Harpumep, paccTosiHue JIeBeHmreiina);
UCTIOJIb30BaTh XeUI-(DYHKIWHU ISl CO3[aHUSI XENI-TaONuI] U PEHICHHs 3a/1a4 Ha OCHOBE
XEIIUPOBAHHUS;

peanu3oBbBaTh anropuTmbl odoxona rpadoB (BFS, DFS), HaxoauTs KOMIIOHEHTHI
CBSI3HOCTH, TOIIOJIOTHYECKYI0 COPTUPOBKY, KOMIIOHEHTBI CUJIBHOM CBSI3HOCTH (JITOPUTM
Tapbsna);

HCIOJIb30BATh AJITOPUTMBI MOMCKA KpaTyaiimiero mytu (eiikcrpa, @noiia-Yopiier) 1is
aHaJM3a ceTeil, MaplpyTU3aluy, IJIaHUPOBAHUS,

pabotath ¢ OuHapHBIMU JepeBbsimu Torcka (BST): BcraBka, ynaneHue, mouck, 00Xopl,
OaraHCHUpPOBKA.

e1ao0emy.

HABBIKOM aHalIu3a AITOPUTMOB C TOYKH 3peHUs d3PPEKTUBHOCTH U BHIOOPA MOIXOISIINX
MTOJTXOIOB JIJISl ONTHMH3AINY BPEMEHH U TIAMSITH,

HABBIKOM  PENICHUS CIIOKHBIX TMPUKIATHBIX  33Ja4, BKJIIOYAs ONTHMH3AIHIO,
MapIIpyTH3alLuIo, 00pabOTKy CTPOK U rpados;

HABBIKOM ONTHMHU3ALMU aJTOPUTMOB M CTPYKTYpP AAHHBIX Ui paOOThl ¢ OONBIIMMHU
00BEMaMH JAaHHBIX

HAaBBIKOM  pa3pabOTKH  aJTOPUTMOB  C  HWCIOJB30BAHWEM  JTHHAMHYECKOTO
MIPOrPaMMHPOBAHUS, JKTHBIX METOJIOB U METO/I0B CTPOKOBOT'O MOMCKA [T IPUKIIATHBIX
3ajad4,

HABBIKOM QJIalTAllAd aJTOPUTMOB M BBHIOOPA ONTUMAIBHBIX CTPYKTYpP JaHHBIX (Tpadbl,
JIePEBBSI, XCII-TAONHUIIBI) TS CTICIU(PUUSCKUX 3a/1ad;

HABBIKOM aHajm3a rpadOBBIX CTPYKTYp M BBISBICHUS HX OCOOEHHOCTEH, TaKMX Kak
CBSI3HOCTH, HATMYHUE [TUKJIOB, TIOPSIOK BBHITIOJTHCHHUS 337124,

HABBIKOM TPOCKTHUPOBAHHUS WM Pa3padOTKH TMPHIIOKEHHUHA, WCTOIB3YIONUX CTPYKTYPHI
JTAaHHBIX, TaKKe KaK JepeBbs, Tpadbl, Xem-Tabauiibl, st 3QPEKTUBHON OpraHU3aIllud 1
00paboTKM TaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJICHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJAIOIIHUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNuauxkarop
KOMIIeTEeHIIUH

IlepeyeHnb MIAHNPYEMBIX
pe3yJibTaTOB 00yUeHHs 1O
AUCHUIIMHE (MOIYJIIO0)

YK-1.

Crioco0eH ocyIIecTBISATh
KPUTUYECKUN aHAIU3
NpoOJIEeMHBIX CUTyallui Ha
OCHOBE CHCTEMHOTO MOJIX0a,
BbIpa0aThIBATh CTPATETHIO
JIEeHCTBUM

YK-1.1.

3HaeT METOIbI AEKOMITO3UIIHIH
CJI0’KHBIX MTPOAYKTOBBIX 3a/ady,
MIPUHIIUAIIBL PabOTHI C
HeornpenaeneHHocToio B UT-
cpene U OCHOBBI
CTPATErnYEeCKOro IIaHUPOBAHUS
B YCIIOBHSIX OBICTPO
MCHAIOUICTOCA PbIHKA

YK-1.2.

YMeeT npuMeHsTh (HperiMBOPKU
CHCTEMHOT'0 aHaJIM3a JUIs
BBISIBJICHHS KJIFOYEBBIX IPUYUH
po0JieM B TIPOJIYKTE,
(hopMyJIMPOBATh TUIIOTE3HI U
BBIOMPATH ONTUMAJbHBIC
CTpaTeruy Ha OCHOBE JAHHBIX

YK-1.3.

Nmeet onbIT IpoBeeHUS
aHalli3a pealibHbIX KEICOB,
CHoco0eH 00OCHOBHIBATH
CTPaTErMYECKUE PEIICHUS C
Y4ETOM TEXHUYECKUX
OrpaHUYeHM, ON3HEC-PUCKOB H
3THYECKHX HOPM paboThI ¢
JAHHBIMHU

OIIK-1.

CrocobeH HaXOIHTh,
(hopMySIUpOBaTh U pPelIaTh
aKTyaJbHbIE U 3HAYNMBIE
poOJIEMbI IPUKJIAHON U
KOMITBIOTEPHON MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
MOJIXOBI K PELISHHIO 3a/1a4
IIPUKJIAHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKIIFOUas
aITOPUTMBI, MATEMaTHYECKOE
MOJIEJIMPOBAHHE U TEOPHIO
ONITHMU3ALINH, a TAKXKe
COBPEMEHHBIE HHCTPYMEHTBI U
TEXHOJIOTHH, IPUMEHSIEMBIE IS
MIPOTHO3UPOBAHUS U PEIIEHUS
3aJ1a4 yIpaBJIeHHS TPOIYKTOM

OIIK-1.2.

YMeer aHaIM3UPOBATH U
(dhopMynupoBaTh
MaTeMaTHYECKHE 3aa4y Ha
OCHOBE MPO0JIEM yIIpaBICHUS
MIPOTYKTOM, BEIOUpPATh U
NIPUMEHATH COOTBETCTBYIOLINE
METOABI M AJITOPUTMBI TS UX
pelIeHns, a TakxKe
WHTEPIPETHPOBATH U
MIPECTaBIATh PE3YIIbTATHI B
MIOHSITHOM U JOCTYITHOH hopme
JUIs1 IPUHSTHS 000CHOBAaHHBIX
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pelieHuit

OIIK-1.3.

HmeeT nmpakTUUECKUNA OIBIT
paboTHI HA MPOCKTAMH HITH
HCCIICAOBAHMIMH B 00JIaCTH
MPUKJIaAHON U KOMITBIOTEPHOU
MAaTE€MAaTHUKH, BKIKOYasl y4acTHE
B KOHKYpCax, XaKaTOHaX WU
HayYHBIX MMyOJIUKALUAX, TJIC
OBUIM PEIlICHBI aKTyaTbHBIC U
3HAYMMBIE 33/1a4d yIIPaBJICHUA
MPOIYKTOM, OATBEPKICHHbIE
myOIMKaIe pe3yabTaToB WiIn
BHEJIPCHUEM pa3pabOTaHHBIX
aJropuTMOB

[K-5.

Crioco0eH Oo1leHHnBaTh
TEXHUYECKYIO PEaI3yeMOCTh
IIPOIYKTOBBIX pemeHuid B UT-
cpejie U UHTETpUpOBaTh MOJEIH
MAaIIMHHOTO O0YYeHHS

[IK-5.1.

3HaeT BO3MOXKHOCTH U
OTpaHUYEHHSI IPUMEHEHUS
MoJielieil MaIIMHHOTO 00yUYeHHS,
OCHOBBI aPXUTEKTYPBI
MIPOTPaMMHBIX CUCTEM H
MIPUHLMIIBI BHEAPEHHUS JAHHBIX
pewenuit B UT-cpene

[K-5.2.

YMeer o1ieHUBaTh
TPyZIO3aTpaThl Ha peau3alnio
(dhysaxmii, GopMynrpoBath
3aJa4uy U1l KOMaH[ aHATUTHKA
JAHHBIX ¥ MAITUHHOTO
00y4eHus, a TAK)KE COCTABISATh
TEXHHYECKHE TPEOOBAHU

[K-5.3.

HNmeet npakTUYECKUNA OMIBIT
Y9acTHsI B IPOSKTUPOBAHUHT
pELIEeHUH C UCTIOJIb30BAHUEM
MOJIeTIei MallTMHHOTO O0YYEeHHUS,
obecrnieunBas OalaHC MEXKIY
OM3HEC-IIEHHOCTBIO U
TEXHUYCCKOM CI0KHOCTHIO
BHEJIPEHUS

[1K-6.

CriocobeH pa3pabaTsiBaTh
nporpaMMHOe oOecTieueHne s
peleHHs IPUKITaTHBIX 33724 B
cdepe ynpasieHHs TPOAYKTaMHU
B UT-cpene

[1K-6.1.

3HAET OCHOBHBIE SI3bIKU
MPOrpaMMHUPOBAHUS U
WHCTPYMCHTBI aHalin3a JaHHBIX,
OCHOBBI CTATUCTUKH U
NPUHUUIBI IPOEKTUPOBAHUS
MPOTPAMMHBIX CUCTEM,
MPUMEHSAEMBIX JJI PELICHUS
3a/1a4 ynpaBjaeHUs IIPOLyKTaMu
B UT-cpene

[1K-6.2.

VYmeer pazpabaTbiBaTh
MPOTpaMMHBIE MOAYJIU U
CKPHIITHI JIJIsl aHAITU3a METPUK U
BaJIMJAIINN TUTIOTE3, UCTIONB3YSI
COBpPEMEHHbIE TEXHOJIOTHH, a
TaKXe IPOBOJAUTH TECTUPOBAHHUE
U OTJIaJKy CO3JJaHHBIX PEIICHUI
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I1K-6.3.

HmeeT nmpakTUUECKUNA OIBIT
pa3pabOTKH MPOTPaAMMHOTO
oOecrieyeHus1 I peleHus
3aJ1a4 yIpaBJiIeHUs IPOSYKTaMu
B UT-cpene, Bximrouast
aBTOMAaTH3AINIO0 padoOInX
IIPOIIECCOB U TIPE3EHTAITHIO
pe3yJIbTaToB
3aMHTEPECOBAHHBIM CTOPOHAM
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, aKkageMUYeCKHEe Yachl
w/m HaumenoBanue Qunaz ghopvia TKY
pa3aeia TUCHHUILIUHDBI Ayauropuas pabora (Texkymui
Jleknuu | CeMuHApPBI CamocrosTe
(Moays) KOHTPOJIb
(mpaktudec | Konrpoanb JibHas yCIeBACMOCTH)
KHe padora
3aHATHSA)
1 C105KHOCTb, HTEPATUBHBIC 2 2 13 JomaliHee 3a1aHue
COPTHPOBKHU ¥ OMHAPHBIH KBuz
MIOUCK
2 Pekypcust, pekypcuBHbIE 2 2 13 Jomainee 3aganue
COPTUPOBKHU U Kyya KBu3
3 Junamuyeckoe 2 2 13 JlomarirHee 3amanne
MPOrpaMMHUPOBaHUC U Ksu3
3a]a9u O
MOJIIOCNEA0BATSIbHOCTIX
4 JKanHpie anropuT™el 1 3 3 14 JomarirHee 3amanue
paccrosinue JIeBeHITeHa Ksus
5 [Touck cTpoku B TEKCTE 2 2 2 13 KonTponbHas
pabora
6 XemmpoBaHue 3 3 14 JlomamHee 3aaHue
Ksu3z
7 I'pader 2 2 13 JlomamHee 3amaHue
Ksu3
8 O0xox rpada B riiyOuHy. 3 3 14 JlomamHee 3amaHue
CBSI3HOCTB M COPTUPOBKA Ksu3
9 Kparyaiimmii myTh B Tpade 2 2 13 JlomamHee 3amaHue
Ksus
10 | HepeBbs 3 3 2 14 Kontponbhas
pabota
3auem c oyenkou 4 [IpoekT
Hmozo: 24 24 8 134
O6vem oucyununvt (modynsn) (6 190
ak. u.)
Obvem Ooucyunaunvt (mooyns) (e 5

3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)

Nen/m HanMenoBanue pasgea Conep:xanue THCHUITUHBI (MOIYJs1) IO TeMaM
JAMCUHMIJIMHBI (MO1YJIs1)
1 Cl10XHOCTD, UTEPATHBHBIC AcHMITOTHYECKAS CIIOKHOCTH aJlTOPUTMOB

COPTHUPOBKH U OMHAPHBIN TIOUCK

bunapHs1ii nouck
CopTrpoBKa OMHAPHBIMU BCTaBKaMHU

2 Pexypcust, pekypcuBHbBIE
COPTHPOBKH U Ky4a

Pexypcus

CopTupoBKa CIUSHAEM
Kyua u coptupoBKka Kyuen

3 Junamuueckoe

IIOATIOCJIICAOBATCIIbHOCTAX

IporpaMMupOBaHuC 1 3a1a4u O

ILI/IHaMI/ILICCKOC nporpaMMupOBaHUC
33,[[3‘11/[ O IIOAIIOCTICAOBATCIIbHOCTAX

4 JKanHbie anropuTMbl U paccTOSHUE

JleBeHIrenna

’KanHbie alropuTMbI
Paccrosanue JleBeHmTelina
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TTouck CTPOKHU B TCKCTC

[pedukc-PpyHKms

AnroputMm Knyra-Moppuca-IIparra

XemupoBaHue

XemupoBaHue
Xen-ta0aumpl
AnroputMm Pabuna-Kapria

I'padsr

I'padmr
[Ipencrasnenue rpada
O6xox rpada B MIUPHHY

O6xox rpada B rayOouHy.
CBSI3HOCTH ¥ COPTHPOBKA

O6xox B TmyOuHY
Tonosornyeckasi COpTUPOBKa
CasizHOCTB TpadoB

Kparyaiimmii myTs B rpade

Anroputm JlefkcTpbl
AnroputMm Droiira-Yopmienia

10

JepeBbs

HepeBbs
Omnepanuu Ha BST
O0x0/1b1 IepeBa
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyZeHT B TedeHHE BCEro Iepuoja OOydeHMs NOIydaeT WHIWBUAYAJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U 32 €r0 MpeIesIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. bxaprasa, A. I'pokaem anroputmsl. MimtoctpupoBaHHoe niocoOue i IporpaMMHCTOB
1 JII00ONBITCTBYIOMKX : mocobue / A. bxaprasa. - Cankr-IlerepOypr : Ilurep, 2021. - 288 c. -
(Cepus «bubnuoteka mporpammuctay). - ISBN 978-5-4461-0923-4. - Tekct : 3MEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1739631.

2. Ulxomuna, T. A. ANTopuTMBl M CTPYKTYpHl AaHHBIX B Python. JlaGoparopHsiit
npakTukym : yueOHoe mocobue / T. A. Illkomuna. - PoctoB-nHa-llony : W3marenncko-
nonurpaduueckuii kommieke PI'DY (PMHX), 2022. - 80 c. - ISBN 978-5-7972-3037-3. - TekcT :
anekTponHbid. - URL: https://znanium.ru/catalog/product/2213221.

3. Jlonua, A. Anroputmsl 00yueHus ¢ nogkperniaeHueM Ha Python. Onucanue u pazpaborka
QITOPUTMOB MCKYCCTBEHHOT'O MHTEIIEKTA : MPAaKTU4YecKoe pyKoBoJCTBO / A. JloHmamep ; mep. ¢
aurn. A. A. Ciunkuna. - Mocksa : JIMK Ilpecc, 2020. - 288 c. - ISBN 978-5-97060-855-5. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2260350.

4. WcrparoBa, E. E. Anroput™Mbl U CTPYKTYpHl AaHHBIX : ydueOHoe mocobue / E. E.
Hctpatosa, U. H. Tomunos, A. A. SIxkumenko. - HoBocubupck : U3n-so HI'TY, 2025. - 68 c. -
ISBN 978-5-7782-5502-9. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2244205.

Hononnumenvnan r1umepamypa:

1. Anroputmsel. PykoBoacTBo mo paspabotke / C. CkueHa; mep. ¢ aHIuI. mof pen. A. A.
3ybapeBa. — Mocksa: JIMK Ilpecc, 2024. — 464 ¢

2. HckycctBo nporpammupoBanus. Tom 1. OcaoBHbie anroput™mel / J1. E. KayT; iep. ¢ anra.
nop pea. A. JI. @penkens. — 3-e uzfl., nepepad. u gon. — Mocksa: Busbsme, 2023. — 704 c.

3. 'pokaem anroputmel: MmmocTpupoBanHOoe T1OcoOHMe Uil  TPOTPAMMHUCTOB U
mobonsITcTBYtOIUX / JIx. I'pokot; nep. ¢ anria. nox pen. M. B. Cmupnoa. — Mocksa: MU,
2024. — 288 c.

4. Anroput™msl U CTpYKTYphl JaHHbIX Ha Python / Cuantum Technologies; nep. ¢ anri. nmox
pea. I'purunk H. — Ilutep, 2024. — 368 c.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHMYECKON 0a30i, COOTBETCTBYIOIIEH
JIeMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBarolIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW U Hay4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE IPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH JIsl IPOBEACHUSI 3aHATUI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, TPYIIOBBIX U
WMHAUBUAYAJIbHBIX KOHCYJIbTAlMH, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBbHOM pabOThl U MOMEIICHUS [T XpaHEeHHs U PO(YUIaKTHUECKOTO
obcimyxuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJBIION ayTUTOPHH.

N3yueHue qucuUIUIMHEBIL (MOAYIsl) o0ecreuynBaeTcsl B y4eOHbIX ayIUTOPHSIX, OCHAILICHHbIX:

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CIIeLMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUAsl JEMOHCTPALIMOHHOE 000pYyI0BaHHUE.

[TomerieHus 111 CaMOCTOATENIBHOM paboTh! 00yUYarOIINXCsl, B TOM YHCIIE IPUCIIOCOOICHHbIE
JUIsL MCTIONBb30BaHMsI MHBAJIUJAMH M JIMLIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHMEeM  JIOCTyla B 3JEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  Cpely
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM):

Ne HaumenoBanue nopraJja Ccbuika
(u3naHus, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTeka
2. | baza mansbix as I T-crienuanucTon https://habr.com
3. | ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BhICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo goctymna | http://window.edu.ru/
K 00pa3oBaTesibHBIM pecypcam”
7. | Enunas xosneknus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcos
8. denepaibHbIi IEHTP HHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpaHsieMoe

OnepanyoHHbIE CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3UOHHOE
Server)
bpaysepbi:
Supekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
Od¢ucHble NPUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JINIEH3HOHHOE
TeXstudio 3apy0exHOoe cBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
IIporpammHoe o6ecneveHne IJsl INIAHNPOBAHUS M YUeTa BpeMeHH:
Toggle app | sapy6exHoe | cBOGOHO pacipocTpansieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | 3apyGexHoe | nuuensuonnoe
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Cucremsbl ynpapjeHusi 0a3aMi TaHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe JIMIEH3HOHHOE

Cucremsl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for 3apyoexHOe JIUIIEH3UOHHOE

HyperV

CnpaBoYHO-NIPABOBBIE CHCTEMBI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLEH3UOHHOE

MpaBoOBasi CUCTEMa

CpeacTBa AHTHBHPYCHO# 3aIIIMTHI:

Kaspersky Endpoint Security mst OTEUYECTBCHHOE JIUTICH3UOHHOE

ousneca CrammapTHelii Russian

Edition

Cpensl pa3padoTKHu:

Visual Studio Code 3apy0exHOe CBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThl NPOrpaMMHBIX CPEACTB U OMOJIHOTEK:

AutoPsy 3apyOeKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHOoe cBOOOJTHO PACIIPOCTPAHIEMOE
Cucrembl ynpasjieHusi onéanorpaguyeckoii uHpopManmeii:

Zotero | 3apyOekHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCBHI U CJIYKOBbI:

Bind 3apyOeKHOE CBOOOIHO PacCIpOCTpaHsIEMOe
Docker 3apyOeKHOE CBOOOIHO PaCIpOCTpaHsIEMOe

1. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 0 OCBOCHHIO TN CHUIIJIMHBI (MOI[yJ'lﬂ)

B nmporecce nzyueHus AUCHUITUHBI (MOAYIIS) «AJITOPUTMBI» B paMKax TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH MCHOJB3YIOTCS TAKUE BUABI y4eOHOM paboThl, KaK JEKIUU, CEMUHAPHI, JOMAIIHHUE
3aJaHMsl, KBU3bl, KOHTPOJIbHbIE PAa0OThI, MPOEKT, a TAaKXKE PA3JIMYHbIE BUABI CAMOCTOSATEIBbHOM
paboTel OOywarouMxcs MO 3a/JaHUI0 TPENojaaBaTess, HalpaBl€HHblE Ha pa3BUTHE HABBIKOB
npodeCCHOHATBHON JIEKCHKH, 3aKpeIieHHe MPaKTUYEeCKUX MPO(ecCHOHATbHBIX KOMIETEHIIHH,
MOOIPEHNE UHUIIUATUB.

Jlexyuss — CHCTEMAaTHYeCKOE, TOCJIEIOBATEIIBHOE, MOHOJOTHUECKOE  H3JIOKEHUE
npernojaBaTenaeM ydeOHOro MaTepraia, Kak MpaBuiio, TCOPETHUECKOTO XapaKTepa.

B mporecce seknuii peKOMEHIYEeTCS BECTH KOHCIEKT JICKIUI: KPaTKO M CXEMAaTHYHO
q)HKCI/IpOBaTI) OCHOBHBIEC HJIE€HU, BBIBOABI U O606H.[eHI/I$I JICKIIMH, BBIACIIATH BAXHBIC MBICIIH,
KJIFOYEBBIC CJIOBa M TepMHUHBL. HeoO0XOAMMO OTMETHUTH BOMPOCHI MM MaTepHajbl, KOTOpPHIC
BBI3BIBAIOT 3aTPYAHCHUS, U IMOIBITATHCA HalTH OTBETHI B peKOMeH]IOBaHHOﬁ JuTeparype. Ecmu
pa3o0paThCsi B MaTepuaie He YAaercs, CleAyeT C(OpPMYIHPOBAaThH BONPOC M 3aJaTh €ro

MIpernoaaBaTesio Ha KOHCYJIbTAIUU UM BO BPEMsI CEMUHAPCKOTO (ITPaKTUYECKOT0) 3aHSITHS.

Cemunap — 310 Qopma y4yeOHOU NEATENBHOCTH, MPOBOIMMAs B Y4eOHOM 3aBEIEHUU O]
PYKOBOJICTBOM TIPETOJiaBarelisi, TJ€ CTYACHTHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSX,
MPAKTUYECKUX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.

Jlnst ycrentHo# MOJATOTOBKH K CEMUHAPY PEKOMEHIYETCs 3apaHee 03HAKOMHUTBCS ¢ TEMOM
3aHATHSI ¥ OCHOBHBIMH MaTepuajaMH, 4TOObI MMETh BO3MOXKHOCTH AaKTHBHO Y4acTBOBaTh B
ob6cyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHUSI, YTO TTIOMOXKET
rIy0Ke TIOHATH MaTepHal U MPOIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.
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Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOoOMalllHUMHU 3aJaHUSIMHW BaXHO BHHUMATCIIBHO O3HAKOMUTLBCI C
TpeOOBAaHUSAMHU U CPOKAaMH BBINOJIHCHHs. PeKoMeHyeTcss pa30MBaTh 3aJaHHs HA 3Tarbl, YTOOBI
n30exarh Meperpy3kd M JIydllle YCBOUTh MaTepuall, MCIOJb30BaTh Pa3IUYHbIE HCTOYHUKHU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAHH-PECyPChI, I 00Jiee rITyOOKOro MOHUMAaHHMSI TEMBI.

Keuz — 3T0 WHTEpakTUBHOE TECTHMPOBAHHUE, HAIpPABICHHOE HAa IPOBEPKY 3HAHUI U
IOHUMAaHHMs U3y4aeMoro Marepuara.

s ycnemHol noAroTOBKM K KBHM3Y PEKOMEHAYETCS BHUMATENIbHO H3Y4YMTh OCHOBHBIE
HOHATHUS U METOJIbl, U3y4yaeMble Ha Kypce. [lone3Ho pemars npakTHueckue 3aJjadyu U NpUMeEpHl,
4TOOBI 3aKPENHUTh TEOPETHUECKUE 3HAHUS. TaKKe CTOUT 03HAKOMUTHCS C THITMYHBIMU BOIIPOCAMU
U popmaramMu 3a/laHu, 4TOOBI Jy4IlIe TOATOTOBUTHCS K TECTUPOBAHUIO.

Koumponvnas paboma — nuceMeHHasi paboTa ¢ HabopoMm 3a/1a4, KOTOPbIC HYKHO PEIIUTh 3a
OrPaHUYCHHOE BPEMSI.

Llenp KOHTPOJIBHOU PabOTHI — MOTYYUTH CIICIHAIbHBIC 3HAHUS 110 OJHOM HJIM HECKOJIBKUM
TeMaM TUCHHUIUIMHBI U TIPOJICMOHCTPUPOBATh HABBIKH UX MPAKTHYCCKOTO MPUMEHEHHUSI.

Ilpoexm — wuccnenoBarenbckas padoTa MO JUCHUIUIMHE (MOAYJIIO) M TPE3CHTAIHS
pe3yJIbTaTOB.

[l ycrienmHon MoArOTOBKY K IMIPOEKTY PEKOMEHAYETCS: YETKO OIPENEIIUTD LENH U 3a1a4l
NPOCKTA; COCTABUTH IUIAH PA0OTHI, pa30MB MPOSKT HA ATAIlbl C YKa3aHUEM CPOKOB BBITIOJHCHUS
Ka)KJ0r0 M3 HUX; MCIIOJIb30BaTh Pa3HOOOpa3Hble UICTOYHUKU UHPOPMAIMU U UHCTPYMEHTHI JUIS
UCCIICIOBAHHS TEMBI;, PETYJISIPHO MPOBEPSTH MPOrPECC U BHOCUTh KOPPEKTHUBBI B TUIAH, €CIIH ATO
HEOOXOINMO.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIYOJEHHOE
U3y4eHHE OTJECIBHBIX TEM M BOIPOCOB Y4eOHOW AMCHIUIUINHBI (MOIYJIIS).

B nporecce camocTosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAILHOM YYaCTHH MPEToIaBaTelsl. 3a1auu CTyIeHTa BKIIOYAIOT paboTy
C KOHCIEKTaMH JIeKui (06paboTka TekcTa), HOBTOPHOE U3yUeHHE YUeOHBIX MaTEpUaoB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOIHUTEIBHBIX TEM, BHITIOJHEHNE YIeOHO-NCCIIEAOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JUCHMIIJINHE (MOI[y.]'lIO)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUS ¢(POPMHUPOBAHHOCTH KOMIIETEHIMI MO
AUCHUILINHE (MOYJII0) KAJITOPUTMBI»

OneHuBaHue ypOBHsI y4EOHBIX JTOCTHMKEHUH OOy4aroIMXCs MO JUCHUIUIMHE (MOJYJIIO)
OCYIIIECTBIISIETCS B BUJE TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTalliH.

IIpoMesxkyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYIIO) OCYIIECTBIsIETCS B (opme
3auema ¢ OWEHKOU, TIPU STOM TPOBOJUTCS OIEHKAa KOMIETEHIMH, CHOPMHUPOBAHHBIX IIO
JTUCLUATUIMHE.

Jnst olleHWBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXYTOYHOW aTTeCTalUU
UCTIONB3YETCS JIeCATUOAIUTbHAS IIKaja OIEHUBAHUS, KOTOpask COOTHOCUTCS C TPaaUIIMOHHON
nATHOATUTPHON IITIKAJION CIEAYIOIIMM 00pa3oM, €ClIi HHOE He YKa3aHO B CUIIIa0yce AUCITUTUTHHBI:

MecatudamnbHas I[laTudaibHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOTYJIIO)
10 OTnnyHO CTyZIeHT NOJHOCTBIO BIAACET 3HAHHUAMH, H3JIOKEHHBIMU B
9 OTIUYHO paboueii mporpaMme, ¥ TIIyOOKO OCMBICIISIET TUCIUATIIHHY. OH
8 OTIMYHO CaMOCTOSITENIFHO U JIOTHYECKH TOCIIEI0BATEIbHO OTBEYAET Ha
BCE BOIPOCHI, aKLIEHTHPYS! BHUMaHHE HAa HanOosee BaKHOM.

DNEeKTPOHHBIA JOKYMEHT



O0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
AMCHUIIMHE (MOTYJIIO)

YMeer aHaM3UpOBaTh, CpPAaBHUBATH, KIACCU(PHUIINPOBATH,
0000mmaTh, KOHKPETU3UPOBATH W  CHCTEMaTH3UPOBATH
W3YYCHHBIM MaTepuall, BBIACISAS KIIOYCBBIE MOMEHTHI U
yCTaHABIIUBAs ~ MPUYMHHO-CICICTBCHHBIC CBs3U.  UeTKo
dopMynupyer  OTBETBI,  YBEPEHHO  HWHTEPIPETUPYET
pe3ynabTaThl aHATW30B U JPYTUX HUCCIEIAOBaHUH, a TaKXke
pemaer cioxuble 3agadd. CTyIEHT XOpOLIO 3HAKOM C
METOIaMH UCCIICIOBAHUS, HEOOXOUMBIMHU JIJISI IPAKTHYECKON
JIESATEIILHOCTH, U YMEET CBS3BIBATh TEOPETHUUCCKUE ACTIEKTHI
JUCITUILTAHBI (MOAYJISI) C IPAKTUYCCKUMH 3a]ja9aMHu.

CryneHnt o0nagaeT 3HaHUSMH TpeAMETa MOYTH B IOJHOM
o0beMe pabodeii mporpaMMBbl B CAMOCTOSITEIHHO, JIOTHIECKH
MIOCJIC/TIOBATEIIHHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKLUEHTUPYs BHUMaHHE Ha HanOojee 3HAYMMBIX MOMEHTaX.
OH ymMeeT aHaJIM3upOBaTh, CPABHUBATD, KIaCCUPHUIINPOBATS,
0000maTh, KOHKPETH3UPOBAaTh M  CHUCTEMAaTHU3UPOBATH
H3y‘leHHLII>i Marcpuall, BbIACIAA €T0 KIIOYCBLIC aCIICKThI U
yCTaHaBJIMBas MPUYINHHO-CJICACTBCHHBIC CBA3H.
®opmynupyeTr CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl aHATM30B M JIPYTUX HCCIEIOBAHHH, a TaKkKe
pelacTt CcJIoKHbIE CUTyallMoHHbIe 3a1a4i. CTyIEHT XOpOIIO
3HAKOM C METOJaMH HCCIICNOBAHUS, HEOOXOJUMBIMH IS
NPaKTHYECKOW  JEATETBHOCTH, MW  YMEET  CBS3bIBATh
TEOpPETUYECKUE AaCMeKThl TpeAMeTa C MPAKTHUYECKHUMU
3aJjauamMH.

CryneHT o0aacT 6a30BbIMH 3HAHHUSIMH 10 AUCIUTUIMHE, HO

UCIIBITBIBACT TPYIHOCTH TIPU CaMOCTOSITENIBHBIX OTBETaX U
UCIIOJIb3YeT HETOUHBbIE POPMYITHPOBKH. B Xo/me oTBETOB OH
JIOTTYCKaeT OINOKH, Kacatoluecs: CyTH BompocoB. CTyAeHT
CIOCOOEH peIIaTh TOJILKO CaMble MPOCTHIE 3aJa4H U BIaJeeT
JIMIIb MHHUMAJIGHBIM Ha0OpOM METOJIOB MCCIICIOBAHMS.

Jlecarudanabuas IIaTubanabHas
OlleHKA OlleHKA
7 Xoporio
6 Xopomio
5 Y IOBIETBOPHUTEIBEHO
4 Y 10BIETBOPUTENHHO
3 He coaun

CTYZ[eHT HEC OBJIaACI 00s13aTeNbHBIM MHUHHUMYMOM 3HAHUHU
0 NpeAMETY U HEC MOKET OTBCTUTH Ha BOIIPOCHI, AaXXC €CJIN
npenogaBaTeib 3aaa€T  JOIIOJTHUTCIIbHBIC HaBOAAIINC
BOIIPOCHI.

Jucnunimza (MOAyNb) « AJTOPUTMBD) OLIEHUBAETCS CIEAYIOINUM 00pa3oMm:

AKTHBHOCTH Bec |KoauuyectBo Onucanne

Jomamnwue 3aganus | 40% 10 Habop 3ama4 mo remam Henenn

KonTponbHbie 15% 2 [Mucermennas pabota ¢ HaboOpoM 3a/1a4, KOTOPBIE HYKHO

paboTEI PELIUTH 32 OTPAaHMYCHHOE BPEeMs

Ksusel 5% 10 WHTepakTHBHOE TECTUPOBaHKE, HAIPABICHHOE Ha
MIPOBEPKY 3HAHUI W TIOHUMaHKsI U3y4aeMOro MaTepraia

3aueT ¢ OIeHKON 40% 1 [IpoekTt — nccnenoBarensckas padoTa Mo AUCHUTUTHHE
(MOIyITIO) ¥ TIpE3eHTAINS PE3yIETATOB

®opmyia pacyéTra HTOrOBOW OLEHKHU MO AUCHUILIMHE (MOAYI10) «Aaroputmsei»: «0,4
x Cpennee 3a nomamxue 3aganus + 0,15 x Cpennee 3a koutponsHbie paboTsl + 0,05 x Cpennee

3a kBu3bl + 0,4 X 3ayeT ¢ OLEeHKOI».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIUXCS 110 AMCHHUIINHE (MOLYJIIO0)
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IIpumepHbIe foOMALIHUE 3aaHUS

Jomamnee 3aganue 1. AHAIU3 M peajn3anusi COPTUPOBOK
1. Peanu3yiiTe anropuT™Mbl COPTUPOBKH: BCTaBKaMH, CIMSHUEM M Kydei Ha s3bike Python
nm C++.
2. JInst KaXkZIoro alropuTMa:
— UW3MEphTE BpeMs BBHINIOJHEHMUS HA MaccuBax pasHoro pasmepa (100, 1000, 10 000
AJIEMEHTOB),
— CpaBHUTE C TEOPETUUYECKOU CIOKHOCTHIO.
3. TocrpoiiTe rpaduk 3aBUCUMOCTH BPEMEHHU OT pa3Mepa MacCHBa.
4. HanumuTe BBIBOJ: B KaKUX CIIydasx KaxIbli allrOpUTM Hanbosee 3pPpeKTUBEeH.
5. Odopmure koa, TpaguKi U NOACHEHHUS B BUAE OTUETA.

JomamnHee 3a1anue 2. JluHaMuyeckoe NporpaMMHpOBaHue U CTPOKH
1. Peanu3yiiTe aropuT™M BBIYUCIICHUS PACCTOSIHUS JIeBeHIITeHHA MEKTY ABYMS CTPOKAMH C
BOCCTAHOBJICHHEM IT0CJIC/IOBATEIILHOCTH OTIepallnii (BCTaBKa, yAaJICHUE, 3aMEHA).
2. TlpumenuTe ero s CpaBHEHHS MMap CTPOK:
— "anroputm" 1 "norapudm".
3. Peanusyiite mouck Haumbozbiiel oOmieit nmoamocinenoarensHocTd (HOIT) mis nByx
IMOCJICIOBATEILHOCTEIA.
OrneHuTe BpeMEHHYIO U MMPOCTPAHCTBEHHYIO CIIOKHOCTH 000MX alrOPUTMOB.
5. Odopmute pe3ysbTaThl ¢ MOSICHCHHEM JIOTHKHU 3aITOJIHCHUS TaOJTUIIBL.

e

Jomamnee 3axanue 3. I'pagoBbie aIropuTMbl
1. JlaH HeopHEHTUPOBAHHBIN I'pad (3a4aH CITMCKOM CMEXHOCTH).
2. Peamuzyiire:
— o0xox B mupuny (BFS) u onpenenure paccTosiHUS OT CTApTOBON BEPILIKHBI,
— 00xox B rimyouny (DFS) u onpenenute KoJIM4ecTBO KOMIIOHEHT CBA3HOCTH.
3. Jlns  OpHUEeHTHPOBAHHOTO aIUKIWYEeCKOoro Tpada BBIIOIHUTE TOMOJOTHYECKYIO
COPTHPOBKY.
4. TloctpoiiTe BuU3yallbHOE MpeAcTaBlieHUe rpada (MOXKHO BPYYHYIO WM C IOMOIIBIO
OuOIMOTEKN).
5. OdopmuTte Ko, pe3ylbTaThl U aHATU3 CIOKHOCTH.

IIpumepHbIe 3a1aHUA 1JIs1 KOHTPOJIbHON PadoThl

3ananue 1. Bunapuwlii mouck
Hanumwre AJITOPUTM OMHApPHOTO MoMCKa B OTCOPTUPOBAHHOM MaccHBe.
[Tpumenure ero Ui IIOMCKa JJIEMEHTA 14 B MacCHBe:
[3,7,9, 11, 14, 18, 22, 25]
OnumuTe KaXxJpli 11ar: Kakue 3HaueHHs IPUHUMAIOT JIeBast U IpaBasi TPaHUIIbl, KaK BBIYUCIISETCS
cepeauHa, KOria HaXOIUTCSl HCKOMBIHN 2JIEMEHT.
3ananue 2. CopTHpPOBKA CAUSIHMEM
Onummre IPUHLINIT paboThI aNropuTMa COPTHUPOBKH CIIUSIHUEM.
Bemmonaute coptrpoBky Maccusa [38, 27, 43, 3, 9, 82, 10] no marawm:

1. Pa3beliTe MaccuB Ha MOJAMACCUBSHI /10 €IMHUYHBIX 3JIEMEHTOB.

2. IloxaxxuTe mpouecc CIUsIHUS ap OTCOPTUPOBAHHBIX ITOIMACCHBOB.

3. 3anummTe OKOHYATENbHBI OTCOPTHPOBAHHBINA PE3YIIbTaT.
3ananue 3. lunamuyeckoe nporpammuposanue (HOII)
Haiinute nnuny wHamOompmed oOmed moamocnenoatenbHoct  (HOII)  mmst  cTpok:
X="AGGTAB"uY ="GXTXAYB"
[Toctpoiite TabAUIy AMHAMUYECKOTO MPOrpaMMHUpOBaHUs (6€3 pucCOBaHMS — OMUILUTE JIOTUKY
3aI0JIHEHHST) M BOCCTAHOBHUTE CaMy MOATNOCIEI0BAaTeIbHOCTD, YKa3aB MyTh OT KOHIIA K Hayay.
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3ananue 4. JKagnblii aaroputm (3agada o BbIOOpe 3asiBOK)
JlaHbl MHTEPBAIBI BPEMEHH BBITTOJIHEHUS 3a7a4:
(1,4).(3,5),(0,6), (5 7).(89). (5 9)
Hcnonb3yst kaaHblid anropuT™ (TI0 MPUHIUIY HAMMEHBIIETO BPEMEHU OKOHYAHHWS), BHIOCpUTE
MaKCHMalbHOE KOJIMYECTBO HEMEPECEKAIOIINXCS 3a/ay.
OnwumuTe NopsAA0K BEIOOpa U 3aIUIINTE UTOTOBBIM HA0OD.
3amanue 5. Paccrosnue JleBenureiina
Brruncinte paccrosinue JIeBeHIITENHA MEXAY CTPOKAMU:
"kitten" u "sitting"
Onummre, Kak MOXKHO TMOJNYYUTh BTOPYIO CTPOKY W3 TEPBOM, U YKOKUTE MUHUMAIBHOE
KOJIMUECTBO onepanuii (BCTaBKa, yJalleHue, 3aMeHa).
3ananue 6. Aaroputm Kuyra-Moppuca-Ilparra (KMII)
Hns ctpoku P = "ABABC" nocrtpoiite npedukc-pyHkiuto (6e3 TabauIpl — B BUIE CIUCKA
3HAYEHUM ).
OObsicHUTE, KaK UCIIOJNIb3YyeTCs MpePuKc-QYyHKIUS MPU MOUCKE MOACTPOKH B TEKCTE, U YKAKUTE
€€ Ha3Ha4YCHHUE.
3ananue 7. bunapHoe nepeBo noucka (BST)
Jansl 3Havenus: 8, 3, 10, 1, 6, 14,4, 7, 13.
1. TloctpoiiTe GuHapHOE IePEBO MOKUCKA, BCTABISS AIEMEHTHI 110 MOPSAKY.
2. Bwmonnute Tpu obxoma: pre-order, in-order, post-order — wu 3anumuTe
MOCIIe0BATEIHLHOCTH.
3. OO®bscHUTE, KaKOe CBOMCTBO coxpaHseTcs B BST u kak OHO UCTIOIB3yeTCs IPU TIOUCKE.

HpI/IMeprle 3aJlaHuA 1JId KBH3a

Bonpoc 1.
KakoBa BpeMeHHas CII0)KHOCTh OMHAPHOTO MOKCKA B OTCOPTUPOBAHHOM MaccuBe?
1. O(n)
2. O(logn)
3. O(nlogn)
4. O(1)
[TpaBuibHBIM OTBET: 2
Bonpoc 2.
Kakoii anroputm copTHpOBKH UMEET HAUTYUIIYIO CPEHIO BpEMEHHYIO ciiokHOCTh O(n log n) u
UCIIOJIb3YET METOJ «Pa3/eisail U BIACTBYI»?
1. CoptupoBka BCTaBKaMu
2. CopTupoOBKa CIUSHUEM
3. CoprupoBka BEIOOpOM
4. Tly3sIppKOBasi COpPTHPOBKA
[TpaBuiibHBIN OTBET: 2
Bomnpoc 3.
Kaxoit anroputm ucnosb3yercs A1 HaX0XKACHUS KpaTyallnX MyTel OT OAHOW BEPIIUHBI KO BCEM
OCTaJIbHBIM B Tpade ¢ HeOTpULATeIbHBIMU BecaMu?
1. Anropurm ®noiina-Yopmemia
2. Anroputm Kpackana
3. Anroputm JlefKCTpHI
4. Anroputm [Ipuma
IIpaBunbpHBIN OTBET: 3
Bomnpoc 4.
UYro nenaer npedukc-pynkuus B anroputme Kuyra-Moppuca-Ilparra?
1. Cunrtaer KOIMUYECTBO BXOXKJICHUN MOJCTPOKH
2. Ompexnenser JUIMHY CaMOTO JUTHHHOTO COOCTBEHHOTO Ccy(QuKca, COBIAIAIOINIETO C
npepukcom
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3. Crpowut Xemr CTpOKH

4. Haxoaut MeauaHy MOJICTPOKU
[IpaBuibHBIN OTBET: 2
Bompoc S.
Kakoii 06xo 6uHapHOTro JiepeBa MmoceniaeT BEepIInHY ociae PeKypCUBHON 00pabOTKH JIE€BOrO U
IIPABOIO MOAEPEBHEB?

1. Pre-order

2. In-order

3. Post-order

4. Level-order
[IpaBuibHBIN OTBET: 3

[IpumepHoe onMcaHue 3aIaHNS U KPUTEPUHU OLIEHUBAHMS K NPOEKTY

OnucaHue TMNPOEKTHOro 3aJaHusi: pa3paloTaiiTe MpUIOKEHHE I aHaIKW3a
Oouosiornueckoit mocienoBarenbHoctd (Hanpumep, JHK wnm OGenka) ¢ ucmosb3oBaHuEM
AJITOPUTMOB.

3agauu npoexra:

— Tlouck Bcex BXOXKJIEGHUH MOIIOCIEAOBATENBHOCTH (peanu3anus anroputma Pabuna-
Kapna nin KMII).

— Bebluucnenue paccrosinus JIeBeHIITeHa MKy IBYMs I1OCJIE€10BATEIbHOCTAMH.

— IlocTpoenue nepeBa noucka i XpaHEeHUsl 4acTOT BCTpeuaeMocT! k-MepoB (MoACTpOK
JUTHHBI K).

— Busyanmzanus pe3ynbTaTtoB (TaOuIbl, rpaukm).

—  ®opwmar: nporpamma Ha Python/C++ ¢ untepdeiicom koMaHHOM CTpOKH WK Jupyter-
HOYTOYK C TIOSICHEHUSIMU.

Kpurtepun oueHnBaHus npoexKra:

— Peanuzauus anroputMoB — KOPPEKTHOCTh U 3(P(EKTHUBHOCTh PEATU30BAHHBIX
QITOPUTMOB (ITOUCK, JIeBeHIITelH, epeBo).

— MHcnonb3zoBanue CTpyKTyp JaHHBIX — OOOCHOBAHHBIN BBHIOOD (Xe€I-TabJIUIIbI, 1€PEBDS,
rpadbl) 1 KOPPEKTHAsI peaar3ariysl.

— AHanu3 CIOXKHOCTH — OIIEHKa BPEMEHHOH M IMPOCTPAaHCTBEHHOM CIIOXKHOCTH JIJISt
KITFOUEBBIX (DYHKITUH.

— ®OyHKUHMOHAJIBHOCTh U TECTUPOBaHHE — IpPOrpaMMa paboTaeT Ha Pa3HbIX BXOJTHBIX
JTAHHBIX, €CTh TECTHI.

— Odopmienue n JOKyMEHTAIUs] — MOHATHBIN KOJI, KOMMEHTAapUH, OTUYET C ONKUCAHUEM,
BBIBOJaMH.

— KpeatuBHocTh WM mOpuUKIaAHAs ~— HAOpPaBIEHHOCTh  —  3ajJada  HMeEeT
OMOJIOTNYECKYIO/IPAKTUYECKYIO0 MOTHUBALIHIO.

— Ilpe3eHTtanus u 3amuTa — SICHOCTh U3JI0KEHMSI, OTBETHI Ha BOIPOCHI, IEMOHCTpAIIHS

paboTHI.
3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 0 JUCHMUILIMHE (MOTYJII0)
Ne 3ananue OtBer Kommnerennus
n/n
1. | Kak o003Ha4aeTcst MOpsIOK pOCTa BPEMEHH BBITTIOJTHEHHUS ACHMITTOTHYECK YK-1
JUISL CTPATErHYecKOro ITAHUPOBAHUS PECYPCOB? ast CJIOYKHOCTh
2. | Kakyro BpeMEHHYIO CJIOKHOCTb L[eJIeCO00pa3HO BEIOMPATh O(log n) YK-1
Juist 3¢ (HEKTUBHOTO IMOMCKA B CTPATErUu?
3. | Kakoii aJiropuTM MMOKCKa peain3yercsi B CUCTEME JUIs OMHapHBIN IIK-5
OTCOPTHPOBAHHBIX JIAHHBIX? TIOUCK
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4. | Kakoil mpUHIMII COPTUPOBKHU YUUTHIBACTCS TIPU OLICHKE BCTaBKa C [K-5

TEXHUYECKOM peannuzyemMocTu? UCIIOJIb30BaHHE
M OMHApPHOTO
MOMCKa

5. | Kak Ha3pIBaeTCs MaTeMaTHYECKUH METO] OTIPEACIICHUS peKypcust OIIK-1
pe3yibTaTa yepes noa3agadu’?

6. | Kakyro Cl0XKHOCTh HMEET COPTUPOBKA CIUSHHUEM B O(n log n) OIIK-1
MaTeMaTH4eCKO Teopuu?

7. | Kakas cTpyKTypa JaHHBIX TpeOyeTCsl I peaTn3aiim Kyda IIK-5
MIPHOPUTETOB B cUCTEME?

8. | Kakoii aropuT™M COPTHPOBKU PETN3yeTCs B KOAE Ha COpPTHPOBKA [1K-6
OCHOBE CTPYKTYpPBI Ky4uH? Ky4eil

9. | Kakoii MeTo MpUMeHsIeTCS ISl CTPATETUIECKON JNIMHAMHAYECKOE YK-1
ONTUMM3ALUH 33]a4 C [og3anadamu’? IIpOrpaMMHpOBa

HHE

10. | Kakast MaTemaTHuecKas 3aja4da TpeOyeT HaX0XICHUS 3amaga LCS OIIK-1
o01el moAnociIe0BaTeIbHOCTH?

11. | Kako#i mojaxoa BeIOUpaeTCs 1J1s JIOKaIbHO ONTHMAJIbHBIX JKaTHbBIN VK-1
CTpaTernyecKux pereHuin? ITOPUTM

12. | Kakas MeTprKa ompenesseT KOJIMISCTBO OIepaliii B paccrosHue OIIK-1
MAaTeMaTUYECKON MOJICTTU CTPOKU? JleBenmreiina

13. | Kakoii anemeHT TpeOyeTcsi B TEXHUYECKHUX TPeOOBaHMSIX npeduxc- IIK-5
U1t 006paboTKHU CTPOK? hyHKIISA

14. | Kakoii alropuT™ MOMCKa MOJICTPOKU PeaTn3yercs B AJNTOPUTM [K-6
pOrpaMMHOM MoJyJie? Kuyra—

Moppuca—
IIparTa

15. | Kakas cTpykTypa JaHHBIX KOAWPYETCS JUIs XpaHEHUs map xemr-rabnuma [K-6
KITHOY—3HaueHUE»?

16. | Kako#i anropuT™ UCIONIL3yeT XEHIMPOBAaHHE B ITOPUTM [K-6
MIPOrpaMMHON peanu3aiuun? Pabuna—Kapmna

17. | Kakas cTpykTypa MOJIENUPYET BepIIHHEI 1 pEOpa B rpad IK-5
APXUTEKTYPE CUCTEMBI?

18. | Kakoii anroputm 06xoza rpada peaqu3yercst o ypoBHSM B 00xox B [1K-6
Koje? HIUPUHY

19. | Kak Ha3pIBaeTcCs anropuT™ YIpaBJICHUS 3aBUCUMOCTSIMH B TOIIOJIOTHYECKas YK-1
CHCTEMHOM aHaymnze? COPTHPOBKa

20. | Kakoii alropuT™ peraeT MaTeMaTHYECKYIO 3a/1a4uy aNTOPUTM OIIK-1
KpaT4auiero myTu? JeikeTpel
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