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1. Kparkas xapakrepucTHKAa JHCHUILIHHBI (MOAYJIs1)

PabGouas nporpamMmma IUCHUIUIMHBI (MOYJIs1) KAJTOPUTMBI» COCTABIIEHA B COOTBETCTBUM C
denepanbHBIM TOCYAapCTBEHHBIM O0pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO O0pa3oBaHUS —
OakanaBpuat no cnenuansHoctu 38.03.05 busnec-undopmaruka, npoduins busnec-ananuTHka,
YTBEP)KJICHHBIA TpUKa3oM MUHHUCTEPCTBA HAyKW W BBICHIETO oOOpas3oBaHusi Poccuiickoii
®enepanun Ne 838 ot 29.07.2020 rona.

W3ydyeHue IUCHUIUIMHBL (MOIYJNsA) «AJTOPUTMBI» (QOPMHUPYET Yy CTYIEHTOB YMEHUE
pa3palaTeiBaTh U CO34aBaTb ONTHUMHU3UPOBAHHBIE PEILIEHUS, YTO KPUTUYECKH BAXKHO IS
MIPOU3BOIUTENILHOCTH ITPOrpaMMHOTr0 obecrieueHusi. Kpome Toro, 3Tu 3HaHUS SBISIFOTCS OCHOBOM
JUIs JTAIbHEHIIero u3ydeHus: Ooyiee CIOKHBIX TeM B 00JacTH KOMIBIOTEPHBIX HAyK U
IPOrPaMMHUPOBAHUS.

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

Hacrosimias nucuumnianHa (MoyJib) BKJIOYEHA B Y4EOHBIH IJ1aH 110 MPOrpaMMe MOArOTOBKU
OakanaBpuarta 1o HanpasieHuro 38.03.05 busnec-undopmaruka, npoduib busHec-aHaUTHKA 1
BXOJHT B biiok @aKkynbTaTUBHBIC AUCIUTLTAHBI.

Jucnunnuza (MOysb) AOCTYIIHA K U3y4eHHIO Ha 1 Kypce Bo 2 cemecTpe.

Heab n3yyeHus: TUCUMILIMHBI (MOAYJIs): 3aKi04aeTcsi B (JOPMUPOBAHUU Y CTYACHTOB
HaBBIKOB NPOCKTHPOBAHWS W aHalu3a >(PQPEKTHBHBIX AITOPUTMOB M CTPYKTYp MAHHBIX IS
pELIEHNUs PA3IMYHBIX 337a4 IPOrPaMMUPOBaHUS.

3agauu n3yyeHus JMCHUIIHHBI (MOAYJIfA):

— M3Y4YUTh OCHOBHbBIE CTPYKTYpPhl IAHHBIX M KIJIACCUYECKHE AITOPUTMbI COPTHUPOBKH,
noucka u 06xoja rpadoB JuIs HOHUMAaHUs UX TPUHIUIIOB paObOThI U MPUMEHEHNUS,

— OCBOMUTb METOAB! aHAJIM3a CIOKHOCTU AJTOPUTMOB II0 BPEMEHHM M INaMATH, BKIIIOUAs
ACHMITTOTUYECKYIO OLIEHKY, /Ul OLEHKHU UX 3(PPEKTUBHOCTU U BHIOOPA ONTUMAJILHBIX PEILIECHU;

— TMPUMEHUTH AITOPUTMUUYECKHE MOAXOJbl K PEIICHUIO MPAKTUYECKUX 3aJau, TaKUX Kak
ONTUMHU3ALMS, Kpunrorpagpuss U o0paboTka OONBIIMX JAHHBIX, C MCIOJIb30BAHUEM SI3BIKOB
IPOrpaMMUPOBAHUS U UHCTPYMEHTOB Pa3pabOTKH.

B pe3ysbTare 0cBOCHUSI AUCHUILIUHBI (MOXYJIs1) 00y4ar0MiiCsl T0JIZKEeH

3HAmMb:

— TOHSATHE M TPUHIMIBI aHajdM3a AJITOPUTMOB: BPEMEHHAass U MPOCTPAHCTBEHHAs
cnoxuocTh, ocHoBHBIE TUTIBI c1oskHOCTH (\(O(1)\), \(O(n)\), \(O(\Mlog n)\), \(O(n*2)\)), ux npumepbt
Y MOAXO/IbI K OLIEHKE (JTy4IINH, XyIINN clTy4yail, aMOPTU3allMOHHbIN aHAIN3);

— 0azoBbI€ ANTOPUTMBI IOMCKA U COPTUPOBKU: OMHAPHBIN MOUCK, COPTUPOBKH BCTaBKaMH,
CIIMSIHUEM U Kyuell, X 0COOEHHOCTH, TPEOOBAHHUS U CIOKHOCTb;

— peKkypcusi: €€ KOMIIOHEHTHI, OTPAHUYEHUS, IEPEBO BHI30BOB, IPUMEHEHHE B 33/1a4aX;

— TIPUHIMIBI U IPEUMYILECTBA JUHAMUYECKOTO IPOrpaMMUPOBaHUs: pa30HeHHe 3aa4d Ha
NoJ3a7aul, MEMON3ALIUS, UTEPATUBHBIN MOAXON, TpuMepsl Ha 3agadax HOII u HBII;

— OCHOBBI JKaJHBIX QITOPUTMOB: JIOK&JIbHAs ONTUMM3ALMs, HUX MPUMEHEHHE U
OTpaHUYEHUS,;

— aIroOpuTMBI CTPOKOBOIO TOHMCKa: paccrosHue JleBeHmTeliHa, npedukc-QyHKIMS,
anroput™m KMII, Pabuna-Kaprma, ux npumMeHeHus 1 0cOOEHHOCTH;

— OCHOBBI XEUIMPOBAHMSA: XeII-(PYHKIMHU, XeII-Ta0IUIbl, METOJIbl pa3perIeHus KOJUIN3UH,
IpUMEHEHNE XEIIMPOBAHUS B 33/1a4aX;

— Teopusi TpadoB: MOHATHE BEpIINH, pEOep, B3BEIIEHHBIX rpadoB, npeacTaBieHue rpadon
(Matpunia W CcOUCOK cMexHocTH), ocHOBBl BFS m DFS, cmabas wu cunbHas CBS3HOCTb,
TOIOJIOTMYECKasi COPTHPOBKA, KOMIIOHEHTHI CHJIbHOM CBA3HOCTH U KOHAEHCaLus rpada;

— QIrOpUTMBI IIOMCKa Kpardauumero myrtu: Jeikcerpel u  @uoiina-Yopuiemna, HuX
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pUMEHEHNEe, OCOOEHHOCTH U ONITUMM3AIINS;

— OCHOBBI paboThI C AEPEBBSIMU: CTPYKTypa OMHApHBIX nepeBbeB noucka (BST), cBolicTra,
orepali BCTaBKH, YHajeHus, Mmoucka, obxomoB (pre-order, in-order, post-order), CII0KHOCTB
ONEPALIHIA;

ymemp:

— OLEHHUBATh BPEMEHHYIO U MPOCTPAHCTBEHHYIO CIIOKHOCThH aIrOPUTMOB, aHAJIM3UPOBAThH
uX 3QPEeKTUBHOCTD;

— PpeaJM30BBIBaTh W MOIU(PHUIIMPOBATH AITOPUTMBI MOWCKA U COPTHPOBKH (OMHAPHBIN
MIOUCK, COPTUPOBKU BCTaBKaMHU, CIIUSHUEM, Kydeil);

— CcO3[aBaTb PEKYpCUBHbIC AITOPUTMBI, BBIABIATH HU30BITOYHBIC BBIUUCICHUS U
ONTUMU3UPOBATH UX;

— PpeaM30BBIBATH AITOPUTMBI JIUHAMHYECKOTO MPOrPaMMHPOBAHUS  (MEMOHU3aIus,
WUTEPATUBHBIN MOAXO0M) AJIA 33]1a4, CBA3aHHBIX ¢ onTuMm3anuen, Hanpumep, HOIT u HBII,

— pemiath 3314l ONTHUMU3ALUY C UCIIOIb30BAaHUEM KaIHBIX aJlTOPUTMOB, aHATU3UPOBAThH
uX 3QPEeKTUBHOCTD;

— pazpabaTpiBaTh  anroputMbel  ctpokoBoro  momcka (KMII,  Pabuna-Kapma),
BOCCTaHaBJIMBAaTh IyTHU IIpeoOpa3oBaHuil (Hanpumep, paccrosiuue JIeBeHmreiiHa);

— WCHOJIb30BaTh XEHI-(pYHKIUH I CO3JaHUS XEII-Ta0JUI] U PEHICHUs 3aa4 Ha OCHOBE
XCIIUPOBAHHS;

— peanu3oBbiBaTh anroputMmbl o0xoma rpadoB (BFS, DFS), naxomuTs KOMIOHEHTHI
CBSI3HOCTH, TOTIOJIOTUYECKYIO COPTHPOBKY, KOMITOHEHTBI CHIILHOU CBSI3HOCTH (JIropuT™ TaphsiHa);

— HCIOJIb30BaTh AJITOPUTMBI ToMcka Kparuaimero nytu (leiikcrpa, dmoita-Yopiiemnn)
IUIS aHAJIN3a CeTeil, MapUIpyTU3alliy, IJIaHUPOBAHUS,

— pabotatb ¢ buHapHBIME JIepeBbsiMu norcka (BST): BcraBka, ynaneHue, mouck, 00Xopl,
OaslaHCUPOBKa;

énademo.

— HAaBBIKOM aHaJIM3a AITOPUTMOB C TOUKH 3peHHs () (HEKTUBHOCTH 1 BHIOOpA MOAXOISAIIINX
MIOJTXOIOB JIJISl ONTHMHU3AIINU BPEMECHH U ITAMSITH,

— HaBBIKOM pENICHUS CJIOXHBIX TNPUKIATHBIX 3a7ad, BKJIIOYAs ONTHMH3AIHIO,
MapIuIpyTU3aIui, 00paboTKy CTPOK U rpados;

— HaBBIKOM ONTHMH3AIHUN AJITOPUTMOB W CTPYKTYpP JAHHBIX JIJIS paOOThI ¢ OOIBITUMHU
00nEMaMH JAHHBIX,

— HaBBIKOM  pa3pabOTKU  airOpUTMOB  C  HKCIOJIB30BAaHHEM  JHHAMHUYECKOTO
MIPOTPAMMHUPOBAHUS, XKATHBIX METOJIOB H METOIOB CTPOKOBOTO ITOMCKA JUTS IPHUKIIAIHBIX 337134,

— HaBBIKOM aJIaNTaIiy aITOPUTMOB M BEIOOpA ONTUMAILHBIX CTPYKTYP JaHHBIX (Tpadsl,
JIEPEBbsl, XEII-TAOIUIIBI) AT CTICIIUPUUECKUX 33/ad,

— HaBBIKOM aHalu3a IpadOBBIX CTPYKTYP M BBIIBICHUS WX OCOOEHHOCTEH, TaKUX Kak
CBSI3HOCTh, HAJIMYHUE [IUKJIOB, TIOPSIIOK BBITTOJTHCHHMS 33]1a4,

— HaBBIKOM IPOSKTUPOBAHHS W Pa3padOTKH TPHIIOKECHUH, WCHOIB3YIOMUX CTPYKTYPHI
JTAHHBIX, TAKHE KaK J1€PEeBbs, rpadbl, Xem-Tadbaubl, 111 3 (HEKTUBHON OpraHU3aluy U 00paboTKH
JTAaHHBIX.
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2. TlepeyeHb NJAHNPYEMBIX pPe3yabTATOB 00y4YeHHs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHMILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMu YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00yUYarOIIUXCA:

Komnerenuusi | Coaep:xkanne KoMneTeHIUH HNupuxartop [epeyens njaHNpyeMBbIX
KOMIIETeHLIMHT pe3y/1bTaTOB 00y4eHHs 10
JUCIUIJINHE (MOTYJII0)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI IOUCKA U aHaJIn3a
TIOWCK, KPUTHYECKHI aHaJIH3 WHPOPMALUK B 00JIACTH
U cUHTEe3 uHpopMauuy, HCKYCCTBEHHOI'O MHTEJICKTA,
MPUMEHSTh CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOH
MOJXOJ TSl peIeHHUs OLIEHKU UCTOYHHUKOB HH(OpMAIUU 1
MIOCTaBJICHHBIX 33124 UX PEIECBAHTHOCTH
YK-1.2. YMeeT KpUTUIECKH OIICHUBATh
UCTOYHUKHU HH(OpMALINN U
CHUHTE3UPOBATh JaHHBIC U3
Pa3INYHBIX HCTOYHUKOB IS
peleHus 3a1a4, IPUMEHATh
CUCTEMHBIH MOIXO0/ K aHAJIM3Y H
PELICHHUIO KOMIIIEKCHBIX PO0JIeM
YK-1.3. NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMU H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
noJy4eHHoU nH(opMaImu
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U
Y UCIIOJIb30BaTh TEOPHH B 00JIACTH MaTEMaTHYECKOTO
(byHaaMeHTa bHbIC 3HAHUS B aHan3a U CMEXHBIX JUCIUTIIVH;
001acTi MaTeMaTHYECKOTO METOBI U TIOAXO/IbI, HCIIOIb3YyEeMbIe
aHaJn3a, KOMIJIEKCHOTO U B Pa3JIMYHBIX 00IACTIX MaTeMaTUKU
(YHKIIMOHAIEHOTO aHaJH3a OIIK-1.2. YMeeT NpUMeHATh MaTeEMATHIECKHUE
anreOpbl, aHATTUTUIECKOM METOBI JUIsl PELICHUS
TeOMETPHH, npodecCHOHANBHBIX 3324
AMOepeHImATLHOR OIIK-1.3. NMeer nmpakTHYeCKUN ONBIT
TeOMETPHH U TOIIOJIOTHH,
Pa3paboOTKH U peain3aus
auddep eHVHHam’HHX . MaTeMaTU4YECKUX MOJIEJIEN B
ypaBHEHUH, TUCKPETHOM .
po(heCCUOHATIBHOMN IeSTENbHOCTH
MaTeMaTHKH 1
MaTEeMaTHYECKOMN JIOTHKH,
TEOPHH BEPOSITHOCTEH,
MaTeMaTHYeCKON
CTaTUCTHUKH U CITy4alHBIX
MPOLIECCOB, YUCICHHBIX
METO/I0B, TECOPETUUECKOM
MEXaHWKH B
podeCCHOHATTEHOM
JeSITeIbHOCTH
[K-1. CriocobeH popmynnpoBath [K-1.1. 3HaeT METOABI ¥ MOAXOJIBI K

3a7a9M ¢ MaTeMaTH4IECKOM
TOYHOCTBIO, 00OCHOBELIBATH
YTBEPKICHHUS CTPOTO U
AHAJIU3UPOBATH MOJYyUYECHHbIE

(hOpMyJIMPOBAHUIO 337ia4, a TAKIKE
OCHOBHBIC MTPUHIIHITBI
MaTeMaTHYECKOTO JTOKAa3aTeIbCTRA U
aHaJIM3a pe3yJIbTaToB.
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pe3yNbTaThl B 001aCcTH
MaTeMaTHKH U
KOMITBIOTEPHBIX HAyK

[K-1.2.

YMeeT KOppEeKTHO CTaBUTh U
(dbopMynrpoBaTh MaTeMaTHYECKHE
3aJ]a4M, IPUMEHATh CTPOTHE METOIbI
JIOKa3aTeNIbCTBA M aHAIM3UPOBATh
MOJIY4YEHHBIE Pe3yJIbTATHL

IK-1.3.

HMeer ommbIT pabOTHI ¢ 3a1a4aMH B
0071aCTH MAaTEMATHUKU U
KOMITBIOTEPHBIX HAYK, BKIFOYAs
IpUMEHEHNE MAaTEMAaTHUECKIX
METOMOB IS PELIEHIS
MPAaKTHYECKUX 33734
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
HaumenoBanue TKY
n Ounas ghopma .
pa3aena IMCUUIITTHHBI KonTakTnas pa6ora (Texymui
(Monyas) Jexn | Cemumapsr | Kontposs CamocTosiTe] b KOHTPOJIb
Has pabora ycIeBaeMOoCTH)
HH
1 CII0KHOCTB, 2 2 3 JloMarHee 3a1aHue
UTEpPAaTUBHBIE KBuz
COPTHUPOBKHU ¥ OMHAPHBIH
MTOMCK
2 Pexypcus, pexypcuBHbIE 2 2 3 JomamHee 3amanue
COPTHPOBKH M KyJa
3 Junamuyeckoe 2 2 3 JlomarirHee 3amanne
IpOrpaMMUPOBAHKE U Ksu3
3aJ1a4d O
MTO/ITIOCIIEAOBATEIHHOCTH
4 JKanHpie anropuT™el 1 2 2 3 JomarirHee 3amanue
paccTtosiHue Ksus
JleBeHuTEliHA
5 [Touck cTpoku B TEKCTE 2 2 3 JlomamHee 3amanue
Ksuz
6 XemupoBaHue 2 2 3 JomaiHee 3aganne
KoHrecThl
7 I'padnr 2 2 3 [IpoekT
8 OO6xox rpada B ri1yOuHy. 2 2 3 JlomamHee 3amaHue
CBSI3HOCTB M COPTUPOBKA Konrecthl
9 Kparyaiimmii myTs B 2 2 4 JlomamnHee 3amaHue
rpade KonTectot
10 | HepeBbs 2 2 4 JomamHee 3amanue
Kontectht
3auem 4 [Tpoext
Hmozo: 20 20 4 32
Obvem oucyunaunovt (mooyns) (6 76
ak. u.)
Obvem oucyunaunvl (modyns) (8 2

3au. eo.)

4.

Conep:xxaHue TUCHMIIMHBI (MOYJIs1)

Ne HaumenoBanme pasgesia IUCHHUIIIMHBI Copepxxanne TMCHUTLUINHBI (MOAYJISI) IO TeMaM

n/n (MonyJs)

1 CHo’XKHOCTb, UTEPAaTUBHBIE COPTUPOBKH U ACUMITOTHYECKASI CI0KHOCTh aITOPUTMOB. brHapHbII
OMHAPHBIN TIONCK nonck. CopTupoBka OMHAPHBIMH BCTAaBKAMH

2 Pexypcust, pexypcuBHBIE COPTUPOBKH 1 Kyda | Pexkypcusa. CoptupoBka ciusaueM. Ky4a n coptupoBka

Kydel

3 JuHamuueckoe MporpaMMHUpOBaHUE U JnHamMHuueckoe MporpaMMHUpOBaHue. 3a1a4uy O
3a/1a4¥ O MOATOCIEI0BATETbHOCTH MTO/TIOCIIEAOBATENBHOCTSIX

4 JKazHbIe anropuTMBbl U pacCTOSIHUE Kanneie anroputmel. Paccrosinue JleBeHinrelina
JleBeHmTeitHa

5 ITonck cTpOKH B TEKCTE [pedukc-pynxnus. Anroputm Knyra-Moppuca-IIparra

6 XewmupoBaHue XemmpoBanue. Xem-radnunbl. Ajaroputm Pabuna-Kapma

7 ['pads ['padsl. [Ipencrasienue rpada. O6xoj rpada B NIUPUHY

8 O6xox rpada B nryouHy. CBI3HOCTH U O6xox B rimyouny. Tomomorndeckasi copTupoBka. CBA3HOCTh
COpPTHPOBKA rpagoB

9 Kparuaiimmii myTh B rpade Anroputm [Jlelikerpsl. AnroputMm Proiina-Yopuenia

10 | JepeBbs HepeBns. Onepanmu Ha BST. O6x0/181 epeBa
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-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 TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

Ocnognasa numepamypa:
1. Metoasl ONTUMHU3AIUHU: TEOPUS U ANTOPUTMBI : Y4eOHUK 117151 By30B / A. A. UepHnsik, XK.

A. Yepnsik, FO. M. Merensckuii, C. A. bormanoBu4. — 2-¢ u3M., ucnp. u aomn. — MOCKBa :
WznatenbctBo FOpaiit, 2025. — 354 ¢. — (Bricuiee oOpa3oBanue). — ISBN 978-5-534-04103-3.
— Tekcr : oanekrponsbli // OOpa3oBartenbHas 1miatrdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/559380.

2. IlporompskonoB, A. B. Anropurmer Data Science n ux mpakTHYecKas peaju3aius Ha
Python : yue6noe nocobue / A. B. [Iporoabsikonos, I1. A. ITsios, B. E. CanoBuukoB. - Mocksa ;
Bonornma : Uadpa-Umxkenepus, 2022. - 392 ¢. - ISBN 978-5-9729-1006-9. - Tekcrt : 2JIeKTpOHHBIH.
- URL.: https://znanium.com/catalog/product/1902689.

Jononnumenvnan numepamypa:

1. Konpgaes, B. JI. CTpykTypbl 1 anropuT™Mbl 00pabOTKH JTaHHBIX : yueOHoe nocodue / B. /1.
Konngaes. — Mocksa : PUOP : UHOPA-M, 2021. — 296 c¢. — (Beiciee obpa3oBaHue:
bakanaspuar). — Www.dx.doi.org/10.12737/2833. - ISBN 978-5-369-01264-2. - Tekct
anexkTpoHHbIi. - URL: https://znanium.ru/catalog/product/1230215.

2. Ilammit, . A. JluneitHoe mporpamMmmupoBaHue : yueOHuK ais By30B / . A. [lanuii. — 2-
e m3A., ucnp. u jgon. — MockBa : M3marensctBo IOpaiit, 2025. — 175 c. — (Bwicuiee
oOpazoBanue). — ISBN 978-5-534-04716-5. — Texkct : anexkTpoHHBbIN // OOpa3zoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/563472.

6. MarepuaabHO-TeXHHYeCKOe obecrieyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHMYECKON 0a30i, COOTBETCTBYIOILEH
JIMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeil mpoBeieHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKH, MNPAKTHUYECKOH M HAy4HO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH JIsl IPOBEACHUS 3aHATUI
JEKIMOHHOTO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
VMHAUBUAYAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIICHUS [T XpaHEeHHs U PO(YUIaAKTHYECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOIYIs) 00eCcTIieYnBaeTCsl B y4eOHBIX ayIUTOPHX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKHMHU KalbKYJISITOpPaMHu;

—  CHEeNUATM3UPOBAHHBIM 000pyI0OBAHNEM, BKIIIOUAs! IEMOHCTPAIL[MIOHHOE 000PYAOBaHHE.
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https://urait.ru/bcode/559380
https://znanium.com/catalog/product/1902689
https://znanium.ru/catalog/product/1230215
https://urait.ru/bcode/563472

[TomereHust 151 CAaMOCTOSITEIIBHON pabOThl 00yUYaIOIIUXCsI, B TOM YHUCIIE TPUCITOCOOTICHHBIC
JUI WCTOJb30BAHUS WHBAJTUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UHOOPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HaumeHoBaHue nmopraja CcpliIka
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snekrponnas oudmaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OnbIHOTEKA
2. | baza mannseix g | T-crienuaancTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALIUOHHO - http://fcior.edu.ru/
00pa3oBaTeILHBIX PECYPCOB

[lepeueHr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepaioHHbIe CHCTEMbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nmuuensnonHoe
Bpay3sepbI:
Sunexc.bpaysep OTEYECTBEHHOE CBOOO/IHO PacIpoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
OducHble NPUTOKEHHUS:
Microsoft Imagine (Visio, OneNote) 3apy0OekHOoe JIMIIEH3UOHHOE
TeXstudio 3apyOexHoe CBOOOIHO pacIpoCTpaHsieMoe
Adobe Acrobat Reader 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecneveHne 1Jisl IJIAHUPOBAHUS H Y4eTa BPeMEHH:
Toggle app | sapy6exmnoe | cBOGOHO pacnpocTpansiemMoe
CucTeMbl YHpaBJieHHs] MPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe
Cucrembl ynpasJieHHs1 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | nnnensuonHOe
Cucrtemsl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exmnoe | nuuensuonnoe
CnipaBo4YHO-NIPaBOBbIE CHCTEMBbI:
KoncynbranTllinroc: cripaBoOYHO-TIpaBOBast OTEYECTBEHHOE JMIEH3HOHHOE
cucTemMa

CpencrBa aHTUBHPYCHOM 3aIIUTHI:
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Kaspersky Endpoint Security mnst 6usneca OTEYECTBECHHOE JULEH3UOHHOE
Crampmaprasii Russian Edition

Cpenbl pa3padoTKm:

Visual Studio Code 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Cucrtembl ynpapjieHusi onéanorpagudeckoii HHpopManueii:

Zotero | 3apy6erxHoe | cBOBOIHO pacIpocTpaHseMoe
CepBHCHI B CITYKOBI:

Bind 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIIpoCTpaHsIeMOoe

7. MeTtoanuyeckue u OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B B mnpouecce u3ydeHus TUCHUIUIUHBI (MOAYJsl) «AJTOPUTMBI» B PaMKax TEKYILETO
KOHTPOJISl YCIIEBAEMOCTHU UCIIOJIb3YIOTCS TaKUE BUIbI Y4eOHON pabOThl, KaK JEKIHs, CEMUHAPhI U
JIOMAIITHUE 3aJ]aHusl, KOHTECThI, KBU3bI, IPOEKTHI, & TAKXKE PA3JIMYHbIE BUJIbl CAMOCTOATEIbHON
paboThl OOydaromuMxcs IO 33JaHUI0 IpErojaBaTelis, HalpaBIEHHbIE Ha pPa3BUTHE HaBBIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHHEe MPAaKTUYECKUX MPO(eCcCHOHAIBHBIX KOMIETEHIIHH,
MOOUIPEHNE UHULINATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOTr0 XapaKkTepa.

B mporecce nekmnmii peKOMEHAYeTCss BECTH KOHCHEKT JIEKIUH: KPaTKO M CXEMAaTUYHO
(bUKCUpOBaTh OCHOBHBIE WIEH, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI HMJIM MaTepUaNbl, KOTOpHIC
BBI3BIBAIOT 3aTPYIHEHMs, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU snuTepatype. Ecimu
pa3o0parbcsi B Marepuaje HE yJaercs, cieayeT chopMyIHpoBaTh BOIPOC W 3aIaTh €ro
IPEMNo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma y4eOHOUM NEeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOJACTBOM TMpEMNoJaBaTeNs, TAe CTYACHTHl aKTUBHO Yy4YacTBYIOT B OOCYXKIEHUSX,
MPAKTUYECKUX 3aJaHMsIX U APYrux (popmax B3auMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTBCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMu, 4T00BI MMETH BO3MOKHOCTH AKTHBHO Y4aCTBOBAaThL B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Keuz — 5TO MHTEpAaKTUBHOE TECTHUPOBAHME, HAIMpPaBICHHOE HA IMPOBEPKY 3HAHUU U
MOHUMAaHUS U3y4aeMOTO MaTepHaa.

Jns ycnemHoW MOArOTOBKM K KBHU3Y PEKOMEHAYETCS BHUMATEIbHO U3YYUTh OCHOBHBIE
MOHSTHUS U METOJIbI, M3ydaeMble Ha Kypce. [lone3Ho pemarh mpakTHYeCKUe 3a/1a4i U MPUMEPHI,
9TOOBI 3aKPENUTH TEOPETUIECKHE 3HAHUA. TaKkKe CTOUT 03HAKOMUTHCS C THITUYHBIMU BOIIPOCAMU
u hopMaTamMu 3aJaHU, YTOOBI JIy4Ille TOATOTOBUTHCS K TECTUPOBAHUIO.

Konmecm — uHTepakTuBHas IulaTdopMma C 3aJaHUSIMU Pa3sHOTO YPOBHS CJIOXXHOCTH WU
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ABTOMAaTUYECKOM MPOBEPKON PE3YyIbTATOB.

KonTect mo3Boaser OIICPaTUBHO OLCHHUBATL YCBOCHHUC MAaTCpUajia U BBIABJIATH HpO6CJIbI B
3HAHUAX 4Yepe3 TeCThl M TMpaKTHUYecKue 3aaayu. Takoil ¢opMar crocoOCTBYET perysspHON
CaMOIIPOBCPKE U MOBBIIIACT MOTHBAUIO K U3YYCHUTIO JUCHHUIIJIUHBI.

Ilpoexm — uccienoBareibckas padoTa 110 Kypey M Ipe3eHTAIMsI pe3yJIbTaTOB.

JIJist yCcienrHo#M OJITOTOBKY K MPOEKTY PEKOMEHIYETCS: YETKO ONPEISIIUTh [IeTU U 3a7a91
IIPOEKTAa; COCTABHUTH IUIaH PabOTHI, pa30MB MPOEKT Ha JTaIlbl C YKa3aHUEM CPOKOB BBITOJIHEHUS
KaX/IOTO U3 HUX; UCIOJIb30BaTh pa3HOOOpa3Hble HCTOUHUKN MH(DOPMAIIMM U HMHCTPYMEHTHI IS
HCCIICJIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTrPECC ¥ BHOCUTh KOPPEKTHUBHI B IUIAH, €CIIU 3TO
HEOOXO0INMO.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Ham AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha STarbl, YTOObI
n30exaTh TEeperpy3kd W JIydille YCBOUTh Marepuai. Vcmonp30BaTh pas3iidyHbIe HWCTOYHUKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJi 0oJee rTyOOKOro MOHUMAaHUS TEMBI.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlE€HHAs Ha YINIYOJEHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIIs).

B miporiecce caMocTosITeNIbHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHI0BAaHHBIMHU
MaTepuaiaMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIeKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE N3YyUEHUE YUEOHBIX MaTEPUAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIbHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00yYeHHS MO JUCHHUILIHHE (MOAYJIIO)

Kpurepun nosyvyeHusi ypoBHA ¥ OLleHUBAHUS c(DOPMUPOBAHHOCTH KOMIIETEHUMI 10
AUCHHILIMHE (MOIYJII0) KAJITOPUTMBI»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4aromMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXYTOUYHOM aTTECTaLNH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
3auema, NpyU TOM MPOBOAUTCS OLIEHKA KOMIETEHIUH, C(HOPMUPOBAHHBIX MO AUCLUIIUHE.

JIns OoueHMBaHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIONIB3YETCS JIECATHOAIIbHAS IIIKaJla OIEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
MATUOATIIPHON MIKAJIOHN CIEAYIONUM 00pa3oM:

HdecaTubannbuas) IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHuUs MO TUCHUTUINHE (MOILYJII0)
10 OTtnuaHO 3auTeHo CTyIeHT MOJHOCTBIO BIAACET 3HAHUSIMHU,
9 OTaM4HO 3a4TeHo W3J0KEHHBIMH B paboueil mporpamme, H

) OTIHYHO 3auTeHo ray0OKO  OCMBICHAET aucuuIumHy. OnH
CaMOCTOSITETILHO u JIOTHYECKH
MOCJIEeIOBATENILHO OTBEYAET HA BCE BOIIPOCHI,
aKUEHTHpYs BHHMMaHMe Ha  HauOolee
BaKHOM. Ymeer aHaJIM3UPOBATH,
CpaBHUBATH, KJIAaCCH(UIIUPOBATH, 0000IIATH,
KOHKPETH3UPOBATh W CHUCTEMaTH3HPOBAThH

H3y‘1€HHBII>i Mare€purall, BbIACIIASA KIIHOYCBBIC

MOMCHTBI MW  YCTaHaBJIMBasA TNPUYUHHO-
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

ClelCTBEHHbIE CBs3H. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ynbTaThl aHaAJIN30B u JOpyTHX
WCCJIEIOBAHNMN, a TaKXe pEIIaeT CIOKHBIE
3agauyd. CTyOeHT XOpOLIO 3HAaKOM C
METOAaMHU HCCIEeJOBaHMs, HEOOXOIUMBIMH
U TPAaKTUYECKOW AEATENIBHOCTH, U yMEET
CBA3BIBATh TEOPETHUYECKHE aCTEKTHI
JUCHUIUIMHBL (MOAYIS) C TMPAaKTUYECKUMHU
3a7auyamMH.

Xoporo

3auTeHo

Xopowo

3auTeHo

CryneHnt oOnamaeT 3HAHUSAMHU IpenMeTa
MOYTH B TIOJHOM oOBbeMe pabodei
MPOTPaMMBI H CAMOCTOSITENTEHO, JIOTHYECKH
MOCJIeJOBAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BOIIPOCHI, aKLIEHTUPYS BHUMaHHUE Ha
Hamboee 3HaYNMBIX MOMeHTaxX. OH ymeer
aHATM3UPOBATH, CpaBHUBATH,
KJIACCU(UIPOBATD, 00001maTh,
KOHKPETH3UPOBATh M CHUCTEMaTH3HPOBAThH
W3Y4EHHBIA  MaTEpHall, BBIICNSS  €ro
KIFOYEBBIE  aCleKThl W YCTaHaBIWBAas
MIPUYINHHO-CJICACTBCHHBIC CBA3U.
®dopMynupyeT CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3YJIbTAThl aHAIU30B U
JIpyTUX HCCIIEIOBAaHUM, a TaKXKe pellaeT
CJIOXHBIE CUTyallMOHHBIE 3a7adu. CTyIeHT
XOPOIIIO 3HAKOM c METOaMHU
WCCIIEIOBAHNSA,  HEOOXOMUMBIMH IS
MPAKTHUYECKON JIEeATENhHOCTH, U YMeEeT
CBA3bIBATH TCOPETUICCKUEC ACIICKThI
mpeaMeTa ¢ MPAaKTHYECKUMHU 3a/1a4aMu.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

Crynenr obnamaer 0a30BBIMH 3HAaHHAMHU
10 JUCITUIIIINHE, HO HUCIIBITBIBACT
TPYAHOCTH MIPU CAMOCTOATENFHBIX OTBETAX
1 UCIIOJIb3yeT HeTOUHbIe (hOpMyTHpOoBKH. B
X0Jie OTBETOB OH JIOMYCKaeT OLIMOKH,
Kacarolmuecss CyTH BomnpocoB. CryneHT
CIOCOOEH pemaTh TOJNBKO CaMble NPOCTHIC
3aJjayd M BJaJeeT JHIIb MHHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

He cnaun

He 3aureno

He cnaun

He 3aureno

He cnaun

He 3aureno

CrymeHT He OBIazel 00s13aTeIbHBIM
MHHAMYMOM 3HAHHHM 10 TpeAMETy U He
MOXET OTBETUTb Ha BOMPOCHI, JAXKE €CIIU
MPENOoIaBaTeNh 3aqacT IOTOJHUTEIHHBIC
HaBOJSIIIINE BOTIPOCHI.

JuctumimHa (MOAYIb) « ATOPUTMBD OLIEHUBACTCS CIICAYIOIIUM 00pa3oMm:
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AKTHBHOCTH Bec Onucanue
Homamaue 3amanus | 40% | HaGop 3a7a4 1o Temam Hepenu
[TpoexTs 40% | UccnenoBarenbckasi paboTa 1Mo Kypcy M MPe3eHTAIHs Pe3yIbTaToB
KonTtecTnr 15% | MaTepakTrBHAs 1aT(opMa ¢ 3aJaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH U
ABTOMATHYECKOW TIPOBEPKOI PE3yJIbTATOB
KBu3snl 5% | MlaTepakTHBHOE TECTHPOBAHKE, HAIPABICHHOE HA TIPOBEPKY 3HAHUH U

IIOHMMAaHUA U3y4a€MOro Mmar€puajia

®opmyJia pacuyéTa UTOTOBOI OLIEHKHU MO TUCIHUILTHHE (MOIYJII0) «AJropuT™Mbby: «0,4 X
Homamrawue 3aganus + 0,4 x cpennee 3a npoekthl +0,15 x cpeanee 3a konTectsl + 0,05 X KBU3BI».

Texkyummii KOHTPOJIb ycIIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)

IIpumepHbIe 3a1aHUA 1JIA KOHTeCTA

Konrect 1: O0xoa rpaga B riiyouHy, CBI3HOCTb, TONOJIOTHYECKAas COPTHPOBKA M

KpaTyaiilniue mMyTH B rpadge

Jlezkuii yposenw (4 3a0anus)
1. TecroBoe 3aganme: Yto o3nagaer "oo6xox B rmyouny" (DFS) B rpade?
A) Iocemenue Bcex BEpLIMH B MOPsAKE BO3pacTaHHUsI HOMEPOB
B) UccnenoBanue kak MOKHO ITy0ke BJI0JIb KaXKI0W BETBU IIEpE]l BO3BPATOM
C) Ilocenienue BEpLIMH B LIMPUHY
D) CoptupoBka pedep o Becam
IIpaBuabHblii oTBeT: B) MccnenoBanne kak MOXKHO IIy0Ke BIAOJb KaXI0H BETBU
nepej BO3BpaToM
O0bscHenue: DFS ncnonb3yer cTek Ui NOrpy>XeHus B IIIyOUHY, YTO IO3BOJISET
UCCJIEIOBATh BETBU MOCIIEOBATEIBHO.

2. OtkpsiToe 3aaanue: OnummTe, Kak padoraer 00xo/ B riyouny (DFS) Ha npoctom
npumepe rpada c 3 BepimimHaMu 1 2 pedpaMu. YKaXHUTe MOPSAI0K MOCEIICHNs BEPIINH.
IIpaBuasbHbiii oTBeT: [Ipennonoxum rpad: Bepumnsl A, B, C; pedpa A-B, B-C.
Hauunaem ¢ A: mocemiaem A, 3atem B (riyoske), 3arem C. [opsnok: A — B — C.
Oo0bscHenue: DFS cienyer no pedpam kKak MOXHO TIy0sKe, UCIOIb3Ys PEKYPCHIO WU

CTCK.

3. TecroBoe 3ananue: KakoBa BpemeHHas cinoxxHocTs DFS mns rpada ¢ n BepmimHaMu 1 m

pebpamu?
A) O(1)

B) O(n)

C) O(n +m)
D) O(r?)

IpaBuabneiii orBet: C) O(n + M)
Oo0bsicHenue: DFS nocemnaeT kax/ 1yro BEpIIMHY U peOpo POBHO OJIUH pa3, YTO JAET
JIMHEHUHYIO CJIIOKHOCTb.

4. OtkpbiToe 3a1anue: Uto Takoe cBs3HbIi rpad? [IpuBenure mpumep HECBsA3HOTO rpada
U 00BACHUTE, KaK €ro CJeNIaTh CBSI3HBIM.
IIpaBuabHbli oTBeT: CBA3HBIN rpad — 3T0 rpad, rie ecTb MyTh MEXKIY JH000H mapoi
BepuH. [IpumMep HecBsI3HOTO: JBE OT/IENbHBIE BepIINHBI 0e3 pedep. UToOb! caenaTh
CBSI3HBIM, I00aBUTh PEOPO MEXKIAY HUMHU.
O0bsicHeHue: B cBs13HOM rpade Bce BEPUIMHBI TOCTUKUMBbI; HECBA3HBIM UMeeT

KOMIIOHCHTHI.
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Cpeonuil yposenw (4 3a0anus)

5.

TecToBoe 3aganue: /i kakux rpadoB moaxouT anroput™ JelkcTpo?

A) C oTpunatenbHbIMH BecaMu pedep

B) C HeotpunarensHbIMu BecaMu pedep

C) TosbKO ¢ UKIaMHU

D) Tonbko ¢ 0gHOM BepIIMHON

IIpaBuabHbIii oTBeT: B) C HEoTpuIlaTeIbHBIMHU BecaMu pedep

O0bsicHenue: JleiikcTpa TpeOyeT HEOTPULIATENILHBIX BECOB, YTOOBI JKaIHBIH BEIOOD
paboTan KOpPEeKTHO.

OtkpbIToe 3aganue: O0bsicHuTe, yTo npousoiier B DFS mis rpada ¢ nukiom, ecnu He
OTCJIEKUBATh MTOCELICHHbIEe BeplHbI. [IpuBenute npumep.

IIpaBuiabHbIi oTBeT: Bo3HukneT Oeckoneunslii uki. [Ipumep: rpad ¢ BepmuHamu A-
B-C-A (k). bez mapkupoBku DFS Oyner moBTOpHO 3aXOAUTH B ITUKJL.

O0bsicHeHue: MapKUpOBKa MTOCEIEHHBIX PEJOTBPAIIAET IOBTOPHbBIE OCEUIECHUS U
IIUKJIBIL.

TecroBoe 3aganue: Tornonornyeckas COPTUPOBKA IPUMEHSETCS K:

A) Hecssi3ubim rpadam

B) Hanpasnennsim anukinuaeckuM rpadam (DAG)

C) NonueiM rpadam

D) I'padam ¢ uuknamu

IIpaBuabublii oTBeT: B) Hanpasnenusim anukinuyeckum rpadam (DAG)
Oo0bsicnenue: Tomnosiornueckasi COpPTUPOBKA YIOPSI0YMBACT BEPIIMHBI O€3 IIUKIIOB,
COXpaHss 3aBUCUMOCTH.

OtkpseiToe 3a1anme: Kak onpenenuTs 4ncio KOMIOHEHT CBA3HOCTH B
HEOPHEHTUPOBaHHOM rpade? Onummre alroput™ Ha npumepe rpada ¢ 4 BeplIMHaAMU:
A-B, C-D.

IIpaBuabubli oTBeT: 3anmyctuts DFS mim BFS ot kax10il HenocelmeH o BEpIIMHBI U
HoJICYMTaTh 3anmycku. B mpumepe: 2 kommnonenTs (A-B u C-D).

O0bsicHenue: Kaxaplil 3aI1yCK COOTBETCTBYET KOMIIOHEHTE; aJITOPUTM MAPKUPYET BCE
JOCTUKUMBIE BEPILHHBI.

Cnoorcnwiil yposens (4 3a0anus)

9.

10.

11.

TecToBoe 3aganue: Yto Takoe "penakcauus" B anroputme Jledkcrpoi?

A) Ynanenue pebpa

B) IIpoBepka u 0OHOBIIEHNE PACCTOSIHUS 10 BEPLIMHBI Yepe3 coceia

C) CopTtHpoBKa BepIInH

D) Iloctpoenue kyuu

IIpaBuasHblii oTBeT: B) [IpoBepka n 0OHOBIEHUE PACCTOSIHUS IO BEPILIMHBI Yepes
cocena

Oo0bsicuenue: Penakcarus o6HoisieT dist[v] = min(dist[v], dist[u] + w(u,v)), ecau myTh
KOpoYe.

OtkpsoIToe 3aganue: [louemy anroputm JledkcTpsl He paboTaeT ¢ OTPULIATEIbHBIMU
Becamu? [IpuBenure KOHTpIpUMED.

IIpaBuabHbIi oTBeT: XKaaHbIi BEIOOp MOXKET BRIOpATh HENPaBUILHBIN MYTh,
MPOMYCTHB JYYIINE C OTPHUIATEIbHBIMU peOpamu. Kontpnpumep: Bepmabl A-B-C,
pebpa A-B (1), B-C (1), A-C (-2). deiikctpa Boideper A-B-C (2), Ho npaBwibHbIii A-C (-
2).

Oo0bsicHenue: OTpunaTebHbIE BECa HAPYIIAIOT HUHBAPUAHT, YTO KpaTyalIlui MyTh K
BBHIOpPAHHOMW BEpIIMHE HalICH.

TecToBoe 3aganue: B Tononornueckoi coptupoBke ¢ nomoiubto DFS, nopsinok
N00aBJIeHNS BEPIIUH B CTEK — 3TO:

A) Ilopsaok oTKpbITUS
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B) IMopsinok 3akpeiTus (ociae o0paboTKH TOTOMKOB)
C) Cnyuaiinblii HOpsAI0K
D) INopsiok 1o creneHsm
IIpaBuabuelii oTBeT: B) [Topsnok 3akpeitus (Tiociae 00padOTKH MOTOMKOB)
Oo0bsicHenue: CTek 3amoaHsIeTCs IPU BO3BpATe, U €r0 Pa3BOPOT JIaeT TOMOJIOTHYECKUN
MOPSI/IOK.

12. OtkpsiToe 3a1anue: Anroputm Dioiiga-Yopienia HaX0IUT KpaTdyaniime myTd MexIy
BCEMU NapaMu BepllinH. ONUIINTE €r0 OCHOBHYIO UJIEI0 U CII0KHOCTD.
IIpaBuabHbIi oTBeT: Vcnonb3yeT IMHaMUYeCcKOe MPOrpaMMUPOBAHKE: ISl KaXKI0M
IPOMEXYTOUHOW BepinHbl k 00HOBIsIeT yTH i-j yepe3 k. Cnoxnocts O(n?).
OO0bsicHeHue: MaTpuiia pacCTOSHHN OOHOBJISIETCS UTEPATHBHO, YIUTHIBAsI BCE
BO3MOYKHBIE MTYTH.

KonTtect 2: /lepeBbsi (1epeBbsi, onepanuu Ha BST, 06xoab1 1epeBa)

Jlezkuii ypogenw (4 3a0anus)

1. TecroBoe 3ananue: Yto Takoe AepeBo B Teopuu rpados?
A) I'pad ¢ uukinamu
B) Cesi3ublii anukiaudeckuii rpad
C) I'pad ¢ ogrMHAKOBBIM YHCIIOM BEpIIMH U pedep
D) I'pad Tos1bKO ¢ HampaBlIEHHBIMU peOpaMu
IpaBuabHblii oTBeT: B) CBsA3HBIN anukinyeckuii rpad
O0bsicHeHue: JlepeBo — 3TO allMKINYECKUH CBS3HBIN rpad.
2. OtkpbIToe 3agaHue: ONUIIATE, 9TO TAKOE KOPECHB JiepeBa U JiucT. [IpuBenure mpocToi
IIpUMEp JIepeBa.
IIpaBuabHblii oTBeT: Kopenb — BepimHa 6e3 poaureneil. Jluct — BepnHa 6e3
nereit. [Ipumep: nepeso ¢ kopuem A, neteMu B u C, rae B u C — nucrss.
Oo0bsicHenue: KopeHb — TOUKa BX0/1a; TUCTbSI — KOHEYHbIE BEPLINHBI.
3. TecroBoe 3ananue: Kakoii 00xox fepeBa rnocenaer KopeHb nepBbIM?
A) In-order
B) Post-order
C) Pre-order
D) Level-order
IpaBuabueiii orBet: C) Pre-order
O6bsicHenne: Pre-order: kopeHs, JieBoe, IIpaBoe.
4. OrtkpsiToe 3a1anme: Uto Takoe BbicoTa aepeBa? Kak oHa paccuuThIBaeTCs s A€pEBaA C
KOPHEM U ABYMs JETbMU?
IIpaBuabHbIH 0TBET: BhICOTa — MaKCHMaJIBHOE PACCTOSHUE OT KOPHS A0 JucTa. Jis
JIEpPEBA C KOPHEM U IBYMs JE€TbMU-JIUCTBSIMU BBICOTA 1.
Oo0bsicHeHue: PaccTossHue cuntaercs o pedpam; JINCThs HA YpOBHE 1.

Cpeonuii yposens (4 3a0anus)

5. TecroBoe 3aganue: B BST (OunapHOM nepeBe Moucka), Tie HaXOAUTCS DJIEMEHT,
MEHBIINN KOpHS?
A) B npaBoM nosiiepese
B) B neBom noanepese
C) B kopue
D) B mo6om nognepese
IIpaBuabHblii oTBeT: B) B neBom noanepese
Oo0BbsicHeHue: JIeBoe OIIEPEBO COACPIKUT MEHBIIINE, IIPABOE — OOJIBIITNE 3HAYCHUS.
6. OtkpbITOe 3a1aHue: Omumure onepanuio BctaBku B BST. [IpuBeaute npumep BcTaBKU
qucia 5 B IEpEBO C KOPHEM 3.
IIpaBuabHbIi oTBeT: CpaBHIBAEM C KOPHEM: €CJTM MEHBIIIE, HJIEM BJIEBO; €CJIH OOJIbIIIE,
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Brpaso. J{ig 5 > 3: BcTaBiisieM BIPaBo.
Oo0bsicnenue: BST nonnepxuBaeT nopsioK Juist ObICTPOro MOUCKa.

7. TecroBoe 3aganue: Kakoii 00xo nepeBa JaeT OTCOPTUPOBAHHBIN MOpsiaok B BST?
A) Pre-order
B) Post-order
C) In-order
D) Level-order
IpaBunsusiii oTBet: C) In-order
Oo6mbsicnenue: In-order B BST nocemaer B mopsiake Bo3pacTaHus.

8. OtkpbITOe 3a7aHue: UTo Takoe OanaHcupoBka faepeBa? [louemy oHa BaxkHa?
[TpuBenute npumep HecOATaHCUPOBAHHOTO JepPEBa.
IIpaBuibHbIH 0TBeT: balaHCHPOBKAa MUMHUMU3HUPYET BBICOTY JIJIL PABHOMEPHOTO
pacupenenenus. Baxxna ms O(log n) oneparnuii. [Ipumep: nernoyka u3 3 BepIivH.
O0bsicHenue: HecOanaHcupoBaHHOE IEPEBO MOXKET JI€TPaIupOBaTh A0 CIHUCKA,
YBEJIUYUBAsI BPEMS.

Croorcnblil yposens (4 3a0anus)

9. TecroBoe 3aganue: KakoBa BpeMeHHast CJI0XKHOCTb ITOMCKA B XYALIEM CIydae A
HecOanancupoBannoro BST?
A) O(1)
B) O(log n)
C) O(n)
D) O(n?)
IpaBuasueiii orBer: C) O(N)
Oo0bsicHenue: B xy/iem ciyyae (CIUCOK) MOUCK JIMHEWHBIH.

10. OtkpsbIToe 3axanue: Onummre anroput™ yaanenus ysna B BST. [Ipusenute npumep
yIIJICHUS JIACTA.
IIpaBuabHbiii oTBeT: Eciiu nuct — npocto yaanuts. Eciau ¢ oqHuM peGeHKoM —
3aMEHUTh Ha pebeHka. Ecim ¢ 1BymMs — 3aMEHUTh Ha MpeeMHHUKA (MHHUMYM TIPaBOTO
nojzepesa). [Ipumep: yaanuTh auctT — yopaTh y3ell.
Oo0bsicnenue: Y naneHue coxpansier cBoiictea BST.

11. TecToBoe 3aganue: Uro takoe AVL-nepeBo?
A) JlepeBo ¢ mpou3BOIbHON BBICOTOM
B) Camobanancupyronieecst OnHaApHOE I€PEBO MOMCKA
C) depeBo TONBKO AJIS YTEHUS
D) JlepeBo 6e3 KopHS
IIpaBuabHblii oTBeT: B) Camobanancupyroiieecss OMHapHOE JEPEeBO MOUCKA
Oo0bsacHenue: AVL nognepxxuBaer 6ananc ¢pakropo BbicoThl At O(log n).

12. OrkpbIToe 3ananue: CpaBHuTe pre-order u post-order 00xonb! nepesa. [IpuBenute
npUMep Nopsika Ui JepeBa ¢ KopHeM A, neBbiM B, npaBeiM C.
IpaBuabubiii oTBeT: Pre-order: A, B, C. Post-order: B, C, A. Pre-order nocemraer
KOpPEHb NIEPBBIM, POst-Order — mocieHuM.
Oo0bsicHenue: Pre-order: kopeHb mepes moaaepeBbsMu; post-order — mocie.

IIpumepHbIe 3aaHUs 1J151 KBU30B

C10:XHOCTb, HTEPATUBHbIE COPTHPOBKH M OMHAPHBIN MOUCK (ACHUMITOTHYECKAS
CJI0KHOCTDH aJropuTMoB. bunapusblii nonck. CoprupoBKka OMHAPHBIMHU BCTABKAMM)

1. Bompoc: KakoBa acHMITOTHYECKAs CII0KHOCTH OMHAPHOTO IMOMCKA B XYAIIEM ciiydae?
A) O(1)
B) O(log n)
C) O(n)
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D) O(n log n)

IpaBuasnbiii orBet: B) O(log n)

Oo0bsicHeHue: buHapHBIN MOKUCK JETUT MACCUB IOIOJaM Ha Ka)X 0l uTepalyu, 4To AaeT
JOTapuU(PMHUUECKYIO CIIOKHOCTD.

2. Bompoc: Yto siBisieTcss HEOOXOIUMBIM YCIOBUEM JIJIsl IPUMEHEHUs! OMHApHOIO MOoKcKa?
A) MaccuB 10JIKEeH ObITh MTyCTHIM
B) MaccuB fo/mkeH ObITh OTCOPTHPOBAHHBIM
C) MaccuB 10JKEH COAEPKaTh TOJIBKO YHUKAIBHBIEC 3JIEMEHThI
D) MaccuB noimkeH ObITh THHAMUYECKUM
IIpaBuabHbIi oTBeT: B) MaccuB 10y1eH ObITh OTCOPTUPOBAHHBIM
Oo0bsicnenue: buHapHBIN TOUCK TPEOYET YIOPSAIOUYSHHOTO MacCHUBa JIJIsl KOPPEKTHOM
paboTHI.

3. Bompoc: KakoBa BpeMeHHast CII0)KHOCTb COPTUPOBKHM OMHAPHBIMHU BCTaBKAMU B XY/IIIEM
ciyyae?
A) O(n)
B) O(n log n)
C) O(n?)
D) O(log n)
IpaBuasueiii orBet: C) O(N?)
O0bsicHeHue: X0Ts BCTaBKa MCIIOJIb3yeT OMHAPHBIN MTOUCK, 00111as CI0AKHOCTh OCTAETCs
KBaJPaTUYHOM M3-3a CIIBUI'OB 3JIEMEHTOB.

4. Bompoc: Yro o3raugaet HoTarusa O(n log n)?
A) JluneliHas CIOXHOCTh
B) Jlorapugmuueckas Cli0KHOCTh
C) KBanmparuuHasi ClI0)KHOCTh
D) Jluneiino-norapudmuueckas cioxKHOCTb
IIpaBuabHbiii oTBeT: D) JInHelHo-n0rapudmuyeckas ca0kKHOCTb
Oo0bsicHenue: O(n log n) onuchIBaeT alrOPUTMBI, IJI€ BpEMs pacTeT IPONOPLHHUOHAIBEHO
n YMHO>)KEHHOMY Ha log n.

5. Bompoc: Ckonbko CpaBHEHUN MOKET NOTPeOOBaThCsl B OMHAPHOM MOMCKE ISl MACCHBa
n3 64 IEMEHTOB B XyJALIEM ciiydae?
A)6
B) 32
C) 64
D) 128
IpaBunbHbIii oTBeT: A) 6
O0bsicHeHue: 26 = 64, Tak uT0 MakcuMyM 6 maroB (log:(64) = 6).

6. Bompoc: B coptupoBke OMHApHBIMH BCTaBKaMU OWHAPHBINA TTOUCK UCTIONB3YETCS IS
A) CopTUpOBKHM BCETO MaccHBa
B) [Toucka mo3umuu a1 BCTaBKU dJIeMEHTa
C) OGMeHa 31eMEHTOB
D) Iloacuera konnyecTBa 3J€MEHTOB
IIpaBuabHblii oTBeT: B) [loncka nmo3uiuu ass BCTaBKU 1€eMEHTa
O0bsicHeHue: bruHapHbBIN TOUCK TOMOTaeT ObICTPO HAlTU MECTO BCTaBKU B
OTCOPTUPOBAHHOM YaCTU MacCUBA.

7. Bomnpoc: KakoBa mpocTpaHCTBEHHAs CIIOKHOCTh OMHAPHOTO TTOMCKa?
A) O(1)
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B) O(log n)

C) O(n)

D) O(n?)

IpaBuabhbiii orBet: A) O(1)

Oo0bsicHeHue: brHApHBINM MOUCK UCTIOIB3YET MOCTOSIHHOE JOTIOJHUTEIHLHOE
MPOCTPAHCTBO.

8. Bompoc: Uto Takoe "acuMnTOTHYECKas CIOXKHOCTH"?
A) TouHoe BpeMmsl BBIIIOJIHEHUS
B) [ToBenenue anropurma npu OOJIBIIAX N
C) KonnuecTBo cTpok Koja
D) CkopocTts nporieccopa
IIpaBuabHbiii oTBeT: B) [loBenenue anroputma npu GOJIbIINX N
O0bsicHeHHe: ACUMITOTHKA OMKCHIBAET POCT BPEMEHU/TIAMSITH C YBEIMUEHUEM pa3zMepa
BXO/J1a.

9. Bomnpoc: buHapHbIii TOUCK MOXET ObITh IPUMEHEH K HECOPTUPOBAHHOMY MacCHUBY?
A) a, Bcerna
B) Her, Hukoraa
C) Tonbko eciiu MaccuB COAEPKUT YUCIIA
D) Tonbko 1151 CTpOK
IIpaBuabHblii oTBeT: B) Her, Hukorna
O0bsicHeHue: be3 copTUpPOBKYM OMHAPHBIN MOMCK HE TApAHTUPYET KOPPEKTHBII
pe3yibTar.

10. Bonpoc: B copTupoBke OMHApHBIMH BCTaBKaMH, €CJI MAaCCUB YK€ OTCOPTUPOBaH,
CJIOHOCTB OYZeT:
A) O(n?)
B) O(n log n)
C) O(n)
D) O(log n)
IpaBuabubiii oTBeT: C) O(N)
O0bsicHeHue: B myumiem cirydae BcTaBka He TpeOyeT CABUTOB, TOIBKO MIPOBEPOK.

Pexypcus, pekypcuBHbie copTHPOBKH U Ky4a (Pexypcusi. CoprupoBka caussauem. Ky4ya n
COPTHPOBKA KyuYeil)

1. Bompoc: Uto Takoe peKypcus B IpOrpaMMHPOBAHUU?
A) Huxkn ¢ pukcupoBaHHBIM YHCIIOM UTEpaLUi
B) ®yHk1us, BeI3bIBatOIas cama cedst
C) Ucnonbs3oBanne BHENTHUX OMOINOTEK
D) O6paboTka maccuBOB 0€3 IUKIIOB
IIpaBuabHbli oTBeT: B) @yHK1MS, BBI3bIBaIONIas caMa ceds
O0bsicHeHHe: Pexypcust — 3TO TeXHHKa, T7ie QYHKIUS peliaeT 3a/1auy, pa3oubas ee Ha
MoJ13a/1a4M TOTO K€ THUIA.

2. Bompoc: KakoBa BpeMeHHas CJI0)KHOCTh COPTHPOBKHU CIHSTHHEM?
A) O(n)
B) O(n log n)
C) O(n?)
D) O(log n)
IpaBuasubiii orBet: B) O(n log n)
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OobsicHenne: CopTHpOBKa CaUsIHEEM Ucmonb3yeT divide-and-conquer, 9To 1aeT TaKkyro
CJIO’KHOCTb.

3. Bompoc: Uto takoe ky4a (heap) B KOHTEKCTE aITOPUTMOB?
A) Crtex BbI30BOB
B) IepeBo, rie Kaxaplid y3en <= WiIu >= IOTOMKOB
C) Jluneiinplii MaccuB
D) Xemr-rabauma
IIpaBuabHblii oTBeT: B) [lepeBo, rae kaxablid y3ea <= Uiu >= MOTOMKOB
Oo6mbsicnenue: Kyua — 3To OuHapHoe jaepeBo ¢ heap-cBoiictBoM (min-heap wim max-

heap).

4. Bompoc: Kakoii anroputM COpTUPOBKH UCIIOJIB3YET Kydy?
A) QuickSort
B) MergeSort
C) HeapSort
D) BubbleSort
IpaBuabnbiii orBer: C) HeapSort
Oo0bsicHenue: HeapSort cTpouT Ky4y U U3BIEKAET JIEMEHTHI IO MOPSIKY.

5. Bompoc: YTo npoucxoauT Npu NEPENOIHEHNN CTEKa B pEKYPCUBHON (QYHKIUU?
A) IIporpamma 3aBepiuaeTcst yCreuHo
B) Bosnukaer ommboka stack overflow
C) YBenuuuBaeTcs CKOPOCTh BbIIOJIHEHHS
D) YMenbiiaercs namsarhb
IIpaBuabHbiii oTBeT: B) Bo3Hukaer ommoka stack overflow
Oo0bsicHenue: ['my0okast peKypcHsi MOXKET UCUEPTIaTh CTEK BBI30BOB.

6. Bompoc: B copTupoBKe ClIUsHUEM MAacCHUB JICIUTCS Ha:
A) JIBe paBHBIE HacTu
B) Tpu wactu
C) Ha snemenTsr
D) Cnyuaitno
IIpaBuabHbIi oTBeT: A) /[Be paBHbIE YacTH
O0bsicHeHHe: PeKypCHBHO J1€IMTCS TONOJIaM 710 6a30BOT0 Ciayyas.

7. Bompoc: KakoBa mpocTpaHCTBeHHAs CIIOKHOCTh COPTUPOBKHU CIUSTHUEM?
A) O(1)
B) O(log n)
C) O(n)
D) O(n?)
IpaBuasubiii orBet: C) O(N)
Oo6bsicnenue: Tpedyercs TONMOJTHUTEIBHBIN MAaCCUB IS CIIASTHHS.

8. Bompoc: UYto Takoe 6a30BbIii cityyail B peKypcuu?
A) Campblii CJIOKHBIH TIIar
B) YcnoBue octaHoBKH peKypcun
C) Bb130B apyroit pyHkunu
D) Huxn BHyTpH yHKINUN
IIpaBuabHbIi 0TBeT: B) YcioBue 0cTaHOBKH peKypcUH
O0bsicHenue: be3 6a30Boro ciydas pekypcus OyaeT 6€CKOHEeUHOM.
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9. Bompoc: B kyde kopeHb Bceraa:
A) MuHuManbHbIN 3JeMeHT (1 min-heap)
B) MakcumainbHblii aiemeHT (aas max-heap)
C) Ciy4aiiHblii 3JIeMEHT
D) Iocnenuuii 3eMeHT
IIpaBuiabHbIi oTBeT: A) MUHUMAaNBHBIN 37eMeHT (U1 min-heap) uinu B)
MaxkcuManbHbIN 351eMeHT (1151 max-heap), HO B 3aBUCUMOCTH OT THIIa; CTAHAAPTHO IS
min-heap — A.
Oo0bsicHeHue: B min-heap kopeHb MUHHMAJICH, B max-heap — MakcuMalieH.

10. Bonpoc: HeapSort siBisieTcst crabUIbHON COPTUPOBKOI?
A) la
B) Her
C) Tonbko nmns yncen
D) Tonbko 11 cTpok
IIpaBuabHbIii oTBeT: B) Her
Oo6bsicnenue: HeapSort He coxpaHsieT OPAIOK PaBHBIX 3JIEMEHTOB.

Houck crpokm B Tekcre (Ilpedpukc-pynknusa. Anropurm Knyra-Moppuca-Ilparra)

1. Bompoc: Yto Takoe npedukc-pynxmus B anropurme KMP?
A) JliivHa TekcTa
B) MaccuB m1iiH HauboJIBIIMX MPEPUKCOB, COBMAAAIONINX ¢ cydurcamu
C) KonmnyecTBO CUMBOJIOB B IMaTTEpHE
D) Unnexc Hauana coBmaaeHus
IIpaBuabHblii oTBeT: B) MaccuB 1irH HanOOIbIINX MPEPUKCOB, COBMATAIOIINX C
cypukcamu
Oo0bsicuenue: [Ipedukc-GyHKINMS MOMOTaeT MpOMyCKaTh HEHY>KHbIE CPaBHEHUSI.

2. Bompoc: KakoBa BpeMeHHas clI0)KHOCTH anroputMma Kayra-Moppuca-IIparra?
A) O(n)
B) O(m +n)
C) O(n?)
D) O(m * n)
IpaBuabubiii oTBeT: B) O(M + n)
O0bsicHenue: [ 1e m — jyiMHa naTTepHa, N — TEKCTa; JTUHEHHOE BpeMsl.

3. Bompoc: 3auem HyxHa npedukc-pyHkus 8 KMP?
A) J1ns copTUpOBKHU TEKCTA
B) lns onpenenenus caBUra npyu HECOBIAAEHUN
C) [ns xemupoBaHus
D) Jns coxatust JaHHBIX
IIpaBuabHblii oTBeT: B) Jln1s1 onpenenenus caBura npyu HECOBMAACHUN
O0bsicHenne: OHa yKa3bIBaeT, CKOJIBKO CUMBOJIOB MOKHO IPOITYCTHUTb.

4. Bompoc: B KMP, eciiu nartepn "ABA", npedukc-dynkus ans nosunuu 2 (B) paBHa:
A0
B)1
C)?2
D)3
IpaBuabubiii oTBeT: A) 0
Oo6mbsicnenue: [[nsa "AB" npedukc "A" ne coBnamaet ¢ cydpdurcom "B".
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5. Bompoc: Anroputm KMP s dextruBen ms:
A) Iloucka B MaJICHbKUX TEKCTaX
B) Iloucka noacTpoku B OONBIINX TEKCTAX
C) CopTupoBKU MacCHUBOB
D) Berurcnenus xemiei
IIpaBuabHbiii oTBeT: B) Iloncka moacTpoku B O0JIBIIMX TEKCTaX
Oo6bsicnenue: OH MUHUMHU3HPYET CpaBHEHUS, padoTas 3a O(m + n).

6. Bompoc: Uto Bo3Bpamiaer anroputm KMP?
A) KonndecTBo coBIaieHUiA
B) Unnekcel Bcex BXOXKICHUIM MaTTepHa
C) Xem TekcrTa
D) dnuny Tekcra
IIpaBuabHbIi oTBeT: B) MHIEKCH BCceX BXOXKICHHH MMaTTepHa
Oo0bsicHenune: KMP HaxoauT Bce NO3UIMM, /1€ TATTEPH BCTPEUYAETCS B TEKCTE.

7. Bompoc: [Ipedukc-GyHKIUS BEIYUCISIETCS JIS:
A) Tekcra
B) ITarrepna
C) O6oux
D) Hu nns ogHOTO
IIpaBuabHblii oTBeT: B) [latTepHa
Oo0bsicuenue: [Ipedukc-pyHkuus ctpoutcs i naTTepHa 3apaHee.

8. Bompoc: B KMP casur npu HecoBIaieHUH PaBEH:
A) 1 Bcerna
B) Jnune nattepHa
C) 3nauenuto npepukc-QyHKIUHN
D) CayyaitHomy uuciy
IIpaBuabueiii orBeT: C) 3HaueHIo npeduxc-PyHKIMu
O0bsicHenue: CIBUT OCHOBaH Ha MpePUKC-PYHKIUH JUIsl U30€KaHUS JINIITHUX
CpPaBHEHHUH.

9. Bompoc: KMP pabotaet xy)ke HAWBHOTO MTOUCKA TIPU:
A) ToBTOpstromuUXxcs NaTTepHax
B) VHukanpHbIX narrepHax
C) MajeHbKHX TeKcTax
D) bonpmux TekcTax
IIpaBuabHbIH 0TBeT: B) YHUKAIBHBIX MaTTEpHAX
Oo0bsicnenue: Ha ynukanpHbIX narrepHax npenmyniectso KMP MeHbIe, HO Bce paBHO
3P PEeKTUBEH.

10. Bonpoc: IIpedukc-pynkmus ans marrepHa "AAAA" Ha TO3UIIUMH 3 paBHA:
A0
B)1
C)?2
D)3
IpaBuasusiii oTBeT: D) 3
Oobsicuenue: [Ipeduxc "AAA" coBnagaer ¢ cypdpukcom "AAA".

I[IpumepHbIe TOMaLIHKUE 32 TAHUS
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JomamHee 3aganue: [uHaMuyeckoe MporpaMMUpPOBaHHe H 331a4YH O
MONOCJIeI0BATEIbHOCTAX

1. TecroBoe 3ananue: Uto Takoe JMHAMHYECKOE MPOTpaMMHUpPOBaHUE?
A) Metop penieHus 3a1a4 MyTeM MOJIHOTO Tiepedopa BCeX BApHAHTOB
B) Meton pazOuenus 3aauu Ha MoA3a7ayuu ¢ epeceueHrueM peleHui U ux
3allOMUHAHUEM
C) Anroputm A1 COPTUPOBKH MacCUBOB
D) Crioco6 moucka B fepese
IIpaBuabHbIi oTBeT: B) Meroa pazouenus 3a1aun Ha 1M033/1a4M C TIEpeceueHueM
pELICHUI U X 3alIOMUHAHUEM
Oo6bsicnenue: [[I1 uzberaet mOBTOPHBIX BBIYUCIICHUH, HCIIOIB3YSl mMemoization UiIu
TaOJUYHBIN TTOIXO/I.

2. OtkpsiToe 3axanue: Haiinute uimny HanOombIeit o01el noamnocae10BaTeaIbHOCTH
(LCS) nns crpok "ABCBDAB" u "BDCABA". OnuuunTe maru pemenus ¢ HOMOIIbIO
JIT-raGaumpl.

IIpaBuabubii orBet: [yinna LCS = 4 (manpumep, "BCBA" unu "BDAB"). Co3pnaiite
tabmuity 8x7: dp[i][j] = dp[i-1][j-1] + 1, ecau cumBoIIBI paBHBI, nHaue max(dp[i-1][j],
dp[i][i-1]).

Oo0bsicuenue: /{11 crpout Tabnuily, cpaBHUBAsI CHMBOJIBI M BBIOUPAst MAKCUMYMBI.

3. TecroBoe 3ananue: KakoBa BpeMeHHas CIOXKHOCTH pemieHus 3aaaun LCS st cTpok
JUIMHBI M ¥ n?
A) O(m +n)
B) O(m * n)
C) O(2"(m+n))
D) O(min(m, n))
IMpaBuabubiii oTBeT: B) O(M * n)
O0bscHenue: Tabmuna /11 numeer pasmep m X n, U Kaxjas siueiika BIYUCISIETCS 32

O(L).

4. OtkpsiToe 3aganne: Haiinure 1y Hanbosbliel Bo3pacraromeit
noanocnenosarenbHocty (LIS) B maccuse [10, 22, 9, 33, 21, 50, 41, 60]. Onumrure
anroputm JII.

IIpaBuabhblii otBet: LIS =5 (Hanpumep, 10, 22, 33, 50, 60). Ucnons3yiiTe Mmaccus
dp[i] = max(dp[j] + 1) ans j <1i, rae arr[j] < arr[i].
Oo0bsicnenue: /11 Berunciiger LIS mia kaxaoro anemeHTa, CpaBHUBAsA € MPEABIYIIAMH.

5. OTkpbITOE 3aaHue: BeraucanTe peIakiMoOHHOE PacCTOsSIHUE (PAacCTOsSIHUE
JleBenmreiina) mexay ctpokamu "kitten" u "sitting". [Tokaxxurte JI1-Tabnuiy u
00BSICHUTE OTEepaliy BCTAaBKH/yJaJICHUs/3aMEHBI.

IIpaBuabHblii oTBeT: PaccTosnue = 3 (kitten — sitten — sittin — sitting: 1 3amena, 1
BcTaBKa, | 3amena). Tabnuma 7x8: dp[i][j] = min(BcTaBKa, yJajieHue, 3aMeHa).
Oo0bsicHenue: JIII MUHUMU3HPYET onepaluu AJs IpeoOpa30BaHusl OJTHOM CTPOKH B

APYTYIO.

Jomamnee 3aaanue: ZKaanbie aaroputmsl 1 paccrosinue Jlepenumreitna

1. TecroBoe 3aganue: Uto Takoe KaJaHBIA adTOPUTM?
A) ATOpUTM, KOTOPBIH BCET1a BRIOMPAET I100aIbHO ONTUMAIBHOE PEIICHHE
B) Anroputm, KOTOpBIN A€TaeT JIOKAIbHO ONTUMAIbHBIN BEIOOp Ha KaXKIOM IIare,
HaZIesICh Ha TJI00aIbHBIA ONTUMYM
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C) AnropuT™ TSl IOJTHOTO TIepedopa

D) Anroput™ TONBKO JU1s1 COPTUPOBKU

IIpaBuabHbIH 0TBeT: B) ANTOpuTM, KOTOPHIH AeaeT JOKAIHHO ONTUMAIBHBIN BHIOOD
Ha KaXJOM Ilare, HaJesiCh Ha TII00aIbHBINA ONITUMYM

O0bsicHenue: JXajHble anrOpUTMBI HE BCETa AIOT ONTUMAJIbHOE PellIeHue, HO 4acTo
paboTaroT A crienupHUECKUX 3a1ad.

2. OtkpbITOe 3agaHue: Pemnre 3a1a4y 0 pa3MeHe MOHET JKaIHbIM aJrOPUTMOM:
pasmensiiite 93 komneliku Mmoneramu 25, 10, 5, 1 kom. YkaxuTe KOJIUYECTBO KaxKI0M
MOHETHI.

IIpaBuabHbIi oTBeT: 3 MOHETHI 10 25 (75), 1 mo 10 (18), 3 mo 1 (3) = 7 moner. XKaano
OepeM MaKCUMalIbHYIO MOHETY.
O0bsicHenue: J[J11 KAHOHMYECKHUX CUCTEM (KaK 3Ta) JKaJHbIH aJIFOPUTM OITUMAJIEH.

3. TecroBoe 3aganme: [ Kakux 3a1a4 KaJHBIA AITOPUTM JAaeT ONTUMAIBLHOE pelieHne?
A) Tonbko 11 33a4 C OTPULIATEIBLHBIMU BECAMU
B) [lns 3ama4 ¢ HEOTpHUIATEIILHBIMKE BECAMU M CBOWCTBAMU JKaJHOCTH (Hampumep,
3amada o prok3ake 0/1)
C) Iy Bcex 3amau
D) Tonbko 1151 COpTUPOBKHU
IpaBuabnbiii oTBeT: B) [ 3a1a4 ¢ HeOTpHULIATEIHLHBIMU BECAMH U CBOMCTBAMHU
JKQTHOCTH (Hampumep, 3aaada o prok3ake 0/1) — mogoxaurte, UCIPaBICHHUE: TS
JIpOOHOTO prOK3aKa >kaaHbIi ontumaneH, i 0/1 — Her. [IpaBunbHBIN: 14 331324 Bpoje
TUTAHUPOBAHMSI HHTEPBAJIOB HJIU IPOOHOTO PIOK3aKa.
O6bsicnenue: XKaaHpie paboTaIOT, KOTA JIOKAJIBHBIN BEIOOP HE MOPTHUT III00ANTBHBIN
(HarpuMmep, COPTUPOBKA IO MIIOTHOCTH B IPOOHOM PIOK3aKe).

4. OTtkpsITOe 3a1anue: Beruucnute paccrosiuue JleBeHmreitna mexay "abc" u "adc" ¢
nomotnbio JII1. O6wscaute, mouemy »to [I1, a HE sKaIHBIN ANTOPUTM.
IIpaBuabHblii oTBeT: PaccTosnue = 1 (3amena b Ha d). Tabnuma 4x4: dp[3][3] = 1. OT1o
11, moToMy 4TO Yy4UTHIBAET BCE MYTH, a HE 5KaJJHBIA BBIOOD.
O0bscHenue: Jleenmreitn — JII1, Tak kak nmpoBepsieT Bce KOMOMHALIMU OIepalHii;
YKaJHBIM MOT OBl OIIUOUTHCS B CIIOXKHBIX CIIyJasiX.

5. OTkpsITOe 3a1anue: [IpuMeHuTe *KaHbIN aITOPUTM K 33/1a4e BEIOOpA HHTEPBAJIOB:
nansl uHTepBansl [(1,3), (2,4), (3,5), (4,6)]. Beibepurte MakcuMalibHOE KOJIMYECTBO
HENEPECEKAIOIUXC.

IIpaBuabHublii oTBeT: Boibepure (1,3), 3atem (4,6) — 2 unrepsana. Coptupyiite mo
KOHILY U ’aJTHO BBIOUpaiTe.
Oo0bsicHenue: JXaaHblil BEIOOp IO paHHEMY OKOHYAHHIO 1a€T ONTUMAJIbHOE pPELICHHE.

Jomamnee 3aaanue: IIouck cTpoku B TekcTe M XelMpPoOBaHHue

1. TecroBoe 3aganue: Uto Takoe npedukc-gpynkius B anroputme KMII?
A) MaccuB 1yivH HauOoJbIINX Mpe(UKCOB, COBNaIAOMUX ¢ cydhdrukcamu
B) Xem-3HaueHue cTtpoku
C) KonnuecTBo BXO0XKJIEHHH MOJCTPOKH
D) CopTupoBaHHBI MacCUB CUMBOJIOB
IIpaBuabHbIi oTBeT: A) MaccuB JUIMH HAaUOOJBIIUX MPE(YUKCOB, COBMAJAIOIINX C
cypduxcamu
O0bscHenue: [Ipedukc-QpyHKIUS TOMOTaeT IpOIMyCKaTh CHMBOJIBI IPU HECOBIAICHUH.
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2. OrtkpsbiToe 3aaanue: [loctpoiite npedukc-pynknuto ais crpoku "ABABAB".
YKakuTe 3HaYCHHS TS KOK0T0 npeduKca.
IpaBuabHelii oTBeT: T = [0, 0, 1, 2, 3, 4]. {1 "ABA" n[2]=1 (A), "ABAB" n[3]=2
(AB), u T.51.
O0bsicHeHue: BerunciseTcss UTEpaTUBHO: €CIM CUMBOJIBI PaBHbI, YBEJIHMUHMBAEM, HHAUE
CABHUTAEM IO MPEABIYIIEMY 3HAYCHHIO.

3. TecroBoe 3apanmne: KakoBa cioxHoCTh anroputMma Paduna-Kapma mis morcka
MOJICTPOKH JUTMHBI M B TEKCTE JJTUHBI N7
A) O(n)
B) O(m + n)
C) O(m *n)
D) O(n log n)
IpaBuabubiii oTBeT: B) O(M + n) — B cpeanem, ¢ xemmpoBanuem; B Xyaiem O(m*n)
MIPU KOJUTU3HSIX.
O0bsicHeHHe: XelHUpPOBaHHUE MMO3BOJISET OBICTPBINA CABUT OKHA, HO KOJIJTU3UU MOTYT
noTpeOoBaTh MPOBEPKHU.

4. OrtkpsiToe 3ananue: Vcnons3yiite anroputm KMII mis moucka "AB" B "TAABAB".
IToxakure mpouecc U MO3UIUHN BXOKICHUN.
IIpaBuabublii oTBeT: Bxoxaenus Ha no3unusx 1 (AA) u 3 (AB). [Ipedukc-dbynkuus
st "AB": [0,0]. CaBur o 7 npu HECOBIAJACHUHU.
Oo0bsicuenue: KMII ctpout aBToMat asist 3¢pheKTUBHOTO orcka 6€3 MOBTOPHBIX
CpPaBHEHUU.

5. OTkpsITOe 3a1aHMe: Peanuzyiite mpocTyro xem-Tadiauiy Juisd XxpaHeHus cTpok ["apple",
"banana", "cherry"] ¢ pa3pemenrem KoMl MeTOIOM I1ienouek. Berasere "date" u
Hatigure "banana".

IIpaBuabHbIi oTBeT: Xen-pyHkuus: Harpumep, cymma koioB ASCII. Lenouxku:
BCTaBKa B CIIMCOK I10 MHAEKCY. "banana" HaliileHa B LIeMOYKe.
O0bsicHenue: Xemi-tabnuipl ooecrieunBatoT O(1) nocTyn B cpeHeM, LETTOUKH

pa3pemaroT KOJUIU3UH.

HpuMepﬂoe OnMcCaHuE 1Jisl IPOECKTOB

IIpoexT no Teme " /ImHaMHUYecKoe MPOrpaMMHPOBAHME U 32Ja4YH O
Nnojnocje10BaTeIbHOCTAX"

Ha3zBanue npoekra: "/[uHaMu4eckue MOANOCIEA0BATEILHOCTH: OT TEOPUH K MpaKTHKe"

Onucanue npoexkra:

B pamMkax 3TOro mpoexTa CTYAEHTHI pa3paboTaioT MpOrpaMMHOE pelleHue (Hanpumep, Ha
Python win C++), peanusyroniee KJItOUeBble aIrOPUTMbI TUHAMUYECKOTO MPOrpPaMMHUPOBAHUS
(AIT) mns 3amau o moOAMOCHENOBaTENbHOCTAX. IIpOeKT BKIIOYAeT aHaIM3 U pean3aluio
HauOonpmed  obmet  moamocnenoBarenbHocTd  (LCS), nHambonmpimed  Bo3pacTaromieit
noanocnenosarensHoctd (LIS) m pemakimonHOro paccrosHus (paccrosHue JleBeHinTeiiHa).
CryneHTHl JOJDKHBI HE TOJIBKO HAmMMcaTh KOA, HO W OOBsICHUTH mpuHIMNbl [II1, BKIrOuas
TaOIMYHBINA MOAX0/1 U memoization, Ha OCHOBE MPUMEPOB U3 IOMAITHUX 3a1aHuil. [IpoekT Moxer
OBITH BBITIOJTHEH HHIMBUIYaJIHHO MK B MApe, C aKIIEHTOM Ha MPAKTUYECKOE MPUMEHEHHE TEOPHH
JUIS pellieHHsI pealIbHBIX 33134 (HalpuMep, CpaBHEHUE TEKCTOB WIIM aHAJIN3 ITOCIIEI0BATEIbHOCTEH
JTAHHBIX ).

esb nmpoekra:

OcCBOUTh OCHOBBI JMHAMHUYECKOTO MPOrpaMMHMpOBAaHUS Ha IpuUMepax 3ajgad o
MOJIOCIIEIOBATENBHOCTSAX, Takux Kak LCS, LIS u penakiimoHHoe paccTosiHNE, ITyTEM peau3alnun
QITOPUTMOB, UX TECTUPOBaHUA U aHau3a 3(pPekTuBHOCTHU. [IpOEKT MOMOXKET CTyJeHTaM MOHST,
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kak J[I1 pa3OumBaeT 3amaun Ha TOA3a7auud C TEPECEUYCHHEM pEIICHWH, u30eras MOBTOPHBIX
BLI'-H/ICJIGHI/II;'I, " IPUMCHUTH 3TO B IIPOrpaMMHUPOBAHUN.

3amayu npoekra:

1. U3yuuts Teopetudeckue ocHoBbI I1: 00bsicHUTH, uTo Takoe [II1 (MeTon pazOueHus Ha
M0/133/1a49¥ C 3alIOMUHAHUEM PEIICHHUIA), 1 CPABHUTH C IPYTUMH MOIX0AaMH (HAIIPUMEP, TOTHBIN
nepedop).

2. PeamuzoBats anroputmsr JAIT ms tpex 3agau: LCS (¢ moctpoennem JII1-tabmuibr), LIS
(c MaccuBom dp) W  pemakuMOHHOE  pacctosHue  (C  Ta0nmiel — omeparuit
BCTaBKH/yIaJICHUsI/3aMCHBI ).

3. IlporecTupoBarh peann3aliiy Ha MpUMepax U3 JOMaITHuX 3aaanuil (Hanpumep, LCS s
"ABCBDAB" u "BDCABA", LIS nns [10, 22, 9, 33, 21, 50, 41, 60], pacctosiuue JleBeHmreitna
s "kitten" u "sitting").

4. TlpoaHanu3upoBaTh BPEMEHHYIO U MPOCTPAHCTBEHHYIO CIOKHOCTH (Hampumep, O(m*n)
st LCS) n ontuMusupoBaTh Kol (HanpuMmep, UCHOJIb30BaTh OJHOMEPHBINA MaccuB ais LIS).

5. Co3mate or4yer ¢ mpumepamu padoTel, auarpammamu JI1-tabmuiy ¥ BBIBOAAMH O
npeumyniectsax /II1 Haj HAUBHBIMU METOJIAMH.

9Tanbl BHINOJIHEHUS MpOEKTA:

1. MoaroroBuTenbHbIH ITAN (1-2 Hemenn): N3yunre reoputo 11 u3 nexuuii 1 qoManrHuX
3ajaHuil. Pemmrte TecToBblE W OTKPBIThIE 3aJaHMsl BPYYHYIO, YTOOBI TMOHSTH AJITOPUTMBIL.
Br16epuTe 31k IpOrpaMMUpPOBAaHUS M HHCTPYMEHTHI (Hanpumep, Jupyter Notebook st Python).

2. Peanu3zaumonHbiii 3Tan (2-3 Hemenu): Hamummure Koa Ui Ka)JI0TO ajropuTMa.
Haunute ¢ LCS (c tabnuueii dp), 3atem LIS (c dp-maccuBom), U 3aKOHUMUTE peIaKIMOHHBIM
paccTosinueM (¢ min-onepauusamu). JJo6aBbTe GyHKINHU AJ1s BBIBOJIA TAOIHUI] U PE3YJIbTATOB.

3. TectupoBanue u oraaaka (1 nemens): [IporecTupyiiTe Ha TpHUMEpax, MPOBEPHTE
KOppeKTHOCTh (Hampumep, LCS nomxHa nate anuHy 4). M3mepbre BpeMsi BBINOIHEHHUS JUIS
00JBIINX BXOJO0B (Hampumep, cTpoku JIMHON 100 cCHMBOJIOB) M HCIIPaBBTE OLUIMOKH.

4. Anaau3 u gokyMenHtanusa (1 Hemensi): Hamummre OTYET: OMUIIUTE aaTOPUTMBI,
MOKAXXHUTE TAONHUIIbI, 0OBICHUTE CIOXHOCTh U mpeumyiectBa JI1. [ToaroroBbTe mpe3eHTAINIO
(5-10 MuHYT) ¢ TeMOHCTpaInei Koja.

5. 3ammTa npoekra: [IpencraBpTe MPOEKT MPENo1aBaTelto, 0TBEThTe Ha Bonpock! o 11 u
KOJIE.

Kpurtepum 3ammThl M OLIEHKH:
[Tpoekt oniennBaercs o mkaine 0-10 6amios.

e KoppektHocTh peanm3auuu (3 6amua): Kog paboraer mpaBuiIbHO Ha BCEX MpUMEpPax
(LCS=4, LIS=5, paccrosHre=3); HeT ommbok B joruke [I1.

e DddexTuBHOCT, U onTuMmM3anusa (2 0Oasna): [IpaBunpHas crnoxHOCTh (O(m*n)),
MCIIOJIb30BaHNE Memoization/Taliuil; KOJ ONTUMHU3UPOBaH (HalIpuMep, HE UCIOJB3YET JTUIIHIOK
MaMSsTh).

e AHau3 W JAokyMeHTauus (2 0amuaa): OTyer BKIIOYAaeT OOBSCHEHUS, TaOJHIIbI,
CpaBHEHME C HAUBHBIMU METOJIaMU; KO/ MPOKOMMEHTHPOBAH.

e TectrupoBanne wu naemoHcrpamus (1,5 0Oauga): [lonHbie TeCcTbl, U3MEpPEHUE
MPOU3BOAUTCIILHOCTHU,; YCIICIITHAA 3allliuTa C OTBCTAMH Ha BOIIPOCHI.
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e KpeatuBHoct, u rayomna (1,5 o©Oanga): JloGaBieHsI

pacmupeHust  (Harmpumep,

BOCCTAHOBJICHHE IOAINOCIICIOBATEILHOCTH WM CPaBHEHHUE C JPYTHMMH aJITOPUTMAaMH); TPOCKT
UJET Jajbiine 0a30BbIX TPEOOBAHMIA.

MakcumanbHbIA OaJl1 32 TOJIHBIN, aKKypaTHBIN MPOCKT ¢ Mpe3eHTanueid. MUHUMaIbHBIN
POXOIHOM — 6 OaIoB.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

Ne n/m 3ananue OtBer Komnerenums
1 Onpexennure aCUMITOTUYECKYIO CIOKHOCTD O(log n) IK-1
OMHAPHOTO MIOUCKA.
2 Ha3oBute MeToa copTUPOBKH, KOTOPBII CopTrpoBKa OMHAPHBIMU OIIK-1
HCIIOJIb3YeT OMHApHBIE BCTABKH. BCTaBKaMHU
3 Urto Takoe peKypcus B anroputrmax? @DyHKIYS, BBI3bIBAIOLIAS YVK-1
cama cebs
4 HazoBute anroputM COpTUPOBKH, KOTOPBIN CopTupoBKa CIUSIHUEM OIlK1
UCIIOJIB3YET PEKYPCHUIO U CIIUSHHE.
5 UTo Takoe Ky4a B KOHTEKCTE aJITOPUTMOB? CTpyKTypa JaHHBIX AJIA [K-1
COPTHPOBKHU
6 HasoBute anroputM cCOpTUPOBKY, CopTtupoBKa Ky4eit OIIK-1
OCHOBAaHHBIM Ha Ky4e.
7 Uro Takoe THHAMUYECKOe Merton perieHus 3a1a4q [K-1
porpaMMupoBaHue? nyTeM pa3OueHus Ha
0/133/1a4H
8 HazoBuTe 3amauy o Hawnbosmpmas oOmas OIIK-1
MOJIIOCIIEAOBATEIbHOCTH, PEIIAEMYIO MOJIIOCIIE0BATEILHOCTD
JMHAMUYECKUM MPOTPAMMHUPOBAHUEM.
9 UTto Takoe >kaIHbII anropuTM? ANTOpUTM, eTaroni VK-1
JIOKaJIbHO ONTHMAJIbHBIN
BBIOOD
10 Uro usmepset paccrosiaue JleBeHmreina? MuHuMainbHOE IIK-1
KOJIMYECTBO OTIEPALINiA
U1 IpeoOpa3oBaHus
CTPOK
11 Yro Takoe npeduKc-QyHKINS B aroput™Max | MaccuB JUTHH IPEPUKCOB [K-1
MIOUCKA CTPOKHU? JUTSL IOJICTPOK
12 Ha3oBure anroputm noucka rnoacTpoku, Anroputm KnayTra- OIlK-1
UCTIONB3YIOMNH npedukc-OyHKIUIO. Moppuca-IIpatTta
13 UYro Takoe XenIMpoBaHKEe B aTOpUTMax? [IpeobpazoBanue qaHHBIX YK-1
B X€II-3HaUCHHE
14 HasoBute cTpykTypy IaHHBIX, Xerm-rabnuia [K-1
WCTIOJIB3YIONIYIO XEITHPOBAHNE IS
XpaHEeHHUs1 3JIEMEHTOB.
15 Yro Takoe rpad B uHpopmaruke? CTpyKTypa U3 BEpIIUH H OIIK-1
pebep
16 HazoBure meroJ 00xo/a rpada, O0x0/1 B IUPHHY OIlK-1
WCIOJIB3YIOIIHNA OUEPEIb.
17 Yro Taxkoe Tonosorun4eckas COpTUpoBKa? YnopsaounBanue [K-1
BepIluH rpada 6e3
LIUKJIOB
18 HazoBute anroput™ A HaxoKIEHUS AnroputMm JleHKcTpsl OIIK-1
KpaTyaliero NyTH OT OJHON BEpIIHHBI.
19 Uro Takoe bmHapHOE AepeBo noucka (BST)? Hepero ¢ VK-1
YHOPSAA0YEHHBIMU

DNEeKTPOHHBIA JOKYMEHT
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HazoBute 00X011 nepeBa, OCemaronTi
KOPEHb TIEPBHIM.

[Ipsmoit 06xo1

IK-1

DNEeKTPOHHBIA JOKYMEHT
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