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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

W3ydeHne qUCHHUILTUHBI (MOIYTs1) KANTOPUTMBI» TTO3BOJISIET 3aJI0KUThH (QyHIAMEHTAILHYIO
OCHOBY 1151 () (hEeKTHUBHOM pa3pabOTKH MPOTPAMMHOTO 00ECIICUCHNSI, aHATTN3a TAHHBIX U PEIICHUS
3aa4 B 00JMacTM  WCKYCCTBEHHOTO ~ WHTEIICKTa, OMOMH(POPMATHUKHU,  CHUCTEMHOIO
pPOrpaMMHUPOBaHUs U BeO-pa3paboTku. Jucruruimaa (MOayiabh) GOpMHPYET alrOpUTMUYECKOE
MBIIIEHHE, He0OX0IMMOe JIJIsl CO3AaHUSI MPON3BOAUTEIBHBIX, MACIITAOUPYEMBIX H KOPPEKTHBIX
pelIeHui B yCIOBUSIX PEAIbHBIX BBIUMCIUTEIbHBIX OTPaHUYCHUH.

Heab u3yuyeHHs THCUMILIMHBI (MOAYJs). GopMHpOBaHUE Y OOy4aromIUXcsl MIyOOKOro
IIOHVMAHHs INPHUHLMIIOB IPOEKTUPOBAHMSA, aHAIW3a W ONTHMU3ALMM AITOPUTMOB, a TaKkKe
pa3sBUTHE HaBBIKOB 3()()EKTUBHOTO pEIICHHS CIOKHBIX  BBIYACIMTENBHBIX 33/7a4  C
UCTIOJIb30BaHUEM (DYHTaMEHTAIBHBIX METOOB U CTPYKTYP JaHHBIX.

3agauu n3yyeHus: IMCHUIIHHBI (MOAYJIA):

— M3Y4YUTh OCHOBHBIE MPUHIIMIIBI aHAJIN3a AJITOPUTMOB: BPEMEHHAs! U MPOCTPAHCTBEHHAsS
CJIO’KHOCTb, OLICHKA B JIyUIIEM, CPEIHEM U XY/LIEM CIIy4asix, aMOPTU3ALIMOHHBIN aHAIIU3;

— OCBOHTH 0a30BBIE U MPOJBUHYTHIC AITOPUTMBI ITOMCKA, COPTUPOBKH, 0OPaOOTKH CTPOK,
paboThI ¢ TpadaMu U IEPEBBIMU;

— HAYYUTHCS] IPUMEHSATH MapagUrMbl AITOPUTMUUECKOTO IIPOrPAMMHUPOBAHHUS: PEKYPCHIO,
JUHAMUYECKOE IPOrpaMMHUPOBAHUE, JKaHbIE METO/IBL;

— OBJIQJIETh METOJAaMU XELIMPOBAaHMs, IOCTPOCHUS U HCIIOJIb30BAHUS XEII-Ta0JUL] C
pa3penIeHUEM KOJUIN3HM;

— Pa3BUTh HABBIKM pealn3allMi U aHau3a rpaoBbIX aJrOPUTMOB: 00XO0JIbl, KpaTyaiiiue
IIyTH, TOMOJIOTUYECKasi COPTUPOBKA, KOMIIOHEHTBI CBSI3HOCTH;

— HAy4MThCs BBIOMpATh U alaliTUPOBaTh ONTUMAJIbHBIE CTPYKTYPhI JAaHHBIX U aJTOPUTMBI
JUISl pelIeHNs PUKJIaIHBIX 33/1a4 B YCJIOBUSX OIpaHUUYEHHH 110 BPEMEHU U MaMSITH.

B pesyabTare 0CBOCHUS TUCHMIIMHBI (MOAYJIs1) 00y4AIOLIUIICH 10JIKEH

3Hamy:

— TOHATHE W MPUHLIMIIBI aHAJIW3a alrOPUTMOB: BPEMEHHAs M IPOCTPAHCTBEHHAs
CIOXKHOCTh, ocHOBHBIE THITBI citoskHOCTH (\(O(1)Y), \(O(n)\), \(O(\Mlog n)Y), \(O(n"2)\)), ux
MIPUMEPHI U OJXOABI K OLEHKE (JIyYIIHH, Xy cirydail, aMOPTHU3AI[MOHHBIN aHAIN3);

— 0a30Bble AITOPUTMBI TOUCKA U COPTUPOBKU: OMHAPHBIN MOUCK, COPTUPOBKH BCTaBKaMH,
CIIUSTHUEM U Ky4el, UX 0COOEHHOCTH, TPEOOBaHUS U CIIOKHOCTD;

— peKkypcusi: €€ KOMIIOHEHTHI, OTPAaHUYEHUS, IEPEBO BHI30BOB, IPUMEHEHUE B 33/1a4aX;

— TPUHIMIBI U IPEUMYIIECTBA IUHAMHYECKOT0 MPOrpaMMHUPOBaHUs: pa3OueHue 3a1a4 Ha
10J13a7ja4i, MEMOH3ALIMs, UTEPATUBHBIN NOAX0, puMepsl Ha 3agadax HOII u HBII;

— OCHOBBI )KaJHBIX AJITOPUTMOB: JIOKaJIbHAs ONITUMH3ALIMSL, UX IPUMEHEHUE U OTPAaHUYEHUS,

— ITOPUTMBI CTPOKOBOTO IMOWCKA: paccTosiHue JleBeHmTelHa, mpeukc-(QyHKIu,
anroput™m KMII, Pabuna-Kapmna, ux npumeHeHust 1 0cCo0OEHHOCTH;

— OCHOBBI XEIIMPOBAHUS: XeUI-(PYHKIIUH, XEII-Ta0INLIbI, METOAbl Pa3peIIeHUs] KOJUTU3HH,
MIPUMEHEHHE XEUINPOBaHU B 33/1a4aXx;

— Teopus rpadoB: MOHATHE BepUIMH, pEOep, B3BEIIEHHBIX TpadoB, MpecTaBieHne rpadon
(Matpunia u cnucok cMexHoctr), ocHoBel BFS u DFS, cnabas u cunmbHas CBSI3HOCTB,
TOTOJIOTUYECKasi COPTUPOBKA, KOMIIOHEHTHI CUJIbHOM CBSI3HOCTH U KOHJIeHcalus rpada;

— QITOpUTMBI TMOWCKAa Kparyaiimero myrtu: Jleikctper u  @noipa-Yopumemwia, HuX
NIpUMEHEHHEe, 0COOEHHOCTH U ONTUMH3ALIS;
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OCHOBBI pa0OTHI C IEPEBBMHU: CTPYKTYpa OMHapHBIX AepeBbeB moucka (BST), croiicTa,
olepalMd BCTaBKH, yIalliCHWs, IOWMCKa, 00xomoB (pre-order, in-order, post-order),
CIIOKHOCTB OIEPALIHIA.

ymembw:

OLICHUBATh BPEMEHHYIO U MPOCTPAHCTBEHHYIO CIOKHOCTH JIFOPUTMOB, aHATM3UPOBATH
ux 3(pPEKTUBHOCTB;

peanu30BbIBaTh U MOAUDUIMPOBATH AITOPUTMBI TMOMCKA U COPTHUPOBKU (OMHAPHBIM
MIOUCK, COPTUPOBKH BCTaBKaMU, CIIUSHUEM, Kydei);

CO3/laBaThb PEKYpPCHBHbIE aJTOPUTMbI, BBIABIATH H30BITOUHBIE BBIYUCICHHUS U
ONTUMU3UPOBATH UX;

peanu30BbIBaTh ~ AITOPUTMBI  AMHAMUYECKOTO MPOrpaMMHPOBaHUS  (MeMOU3aIus,
WTEPATUBHBIN MOAX0/T) VIS 33j1a4, CBSI3aHHBIX ¢ onTuMu3auuei, Hanpumep, HOIT u HBII;
pemarh 3a7a4M ONTUMHU3ALNN C UCTIOJIB30BAHUEM JKAJTHBIX AITOPUTMOB, aHAITM3UPOBATH
uX 3¢ (eKTUBHOCTH;

paspabarbiBaTh  anroputMel  crpokoBoro  noucka (KMIL,  Pabuna-Kapmna),
BOCCTaHaBJIMBATh ITyTH MTpeoOpa3oBaHuil (Hanmpumep, pacctosiHue JIeBeHTelHa);
WCIIOJIh30BATh XCMI-PYHKIMU JUTS CO3JaHMs XEII-TaOJWIl ¥ PEIICHUs 3a]1a4 Ha OCHOBE
XEIIUPOBAHMUS,

peanu3oBbiBaTh anropuTmbl odoxona rpadoB (BFS, DFS), HaxoauTs KOMIIOHEHTHI
CBSI3HOCTH, TOMOJIOTHYECKYIO COPTHUPOBKY, KOMIOHEHTBI CHJIBHOM CBSI3HOCTH (JITOPUTM
Tapbsna);

HCIOJIb30BATh AJITOPUTMBI OMCKA KpaTyaiimero mytu (eiikcrpa, @noiia-Y opiier) 1is
aHaJIM3a ceTeil, MapUIpyTH3alUu, [IJIAHUPOBAHUS,

pabotats ¢ OMHapHBIMU JepeBbsiMu noucka (BST): BcTaBka, yaaneHue, mouck, 00Xopl,
OasaHCHUpPOBKA.

énademsy.

HABBIKOM aHalIN3a AITOPUTMOB C TOYKH 3peHUs d3PPEKTUBHOCTH U BHIOOPA MOIXOISIINX
MTO/IXOJIOB JIJIsl OTITUMHU3AIIMKA BPEMEHH U TIAMSITH,

HaBBIKOM  pEUICHHUS CIOXKHBIX TMPUKIAIHBIX  3a7ad, BKJIOYAas ONTUMU3AIIMIO,
MapIIpyTU3AIHI0, 00padOTKy CTPOK U rpadoB,;

HABBIKOM ONTHUMH3AIIMU AJTOPUTMOB M CTPYKTYP JAHHBIX ISl pabOThl C OOJBITUME
00BEMaMH JAHHBIX

HaBBIKOM  pa3pabOTKM  aJIrOpUTMOB  C  HCIOJB30BAHHEM  JIMHAMUYECKOTO
MIPOrPaMMHPOBAHUS, JKTHBIX METOJIOB U METO/I0B CTPOKOBOT'O MOMCKA [T IPHKIIATHBIX
3a7ady,

HABBIKOM QJIalTAllAd aJTOPUTMOB M BBIOOPA ONTUMAIBHBIX CTPYKTYpP JMaHHBIX (Ipadbl,
JIePEBBSI, XCII-TAONHUIIBI) TS CTICIIU(PUUSCKUX 3a/1ad;

HABBIKOM aHajm3a rpadoBBIX CTPYKTYp M BBIBJICHUS HX OCOOCHHOCTEH, TaKMX Kak
CBSI3HOCTh, HATMYHUE [IUKIIOB, TIOPSIOK BBHITIOTHEHUS 3a7ay,

HABBIKOM TPOEKTHUPOBAHUS WU Pa3padOTKU MPHIOKEHHA, WCTOIB3YIOUNX CTPYKTYPHI
JTAaHHBIX, TaKKe KaK JepeBbs, Tpadbl, Xem-Tadbauiibl, st 3GOEKTUBHON OpraHU3allid 1
00pabOTKH JTaHHBIX.
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2. Temaruueckmii njian

Ne TpynoeMKocTh, akageMH4yecKue Yachl
n/m Ounas ghopma
HaumenoBanue TKY
AynuTtopHasi paboTa .
pasieia AMCHHILTHHb! Jleknuu | CeMuHAPBI CamocrosnTe (rexymuii
(Mony_]'[;[) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs yemesaemocTi)
KHe padoTa
3aHSATHA)
1 Co’XHOCTh, UTEPATHBHBIC 2 2 13 Jomarnee 3aganue
COPTHUPOBKHU ¥ OMHAPHBIH Ksuz
MTOMCK
2 Pekypcust, pekypcuBHbIE 2 2 13 Jomainnee 3ananue
COPTHPOBKH M Kyda Keuz
3 JlunaMudeckoe 2 2 13 JlomarrHee 3amanme
NIPOrPaMMUPOBAHUE U Ksus
3a]1a4d O
MOJIIOCIEA0BATEIBLHOCTAX
4 Kagusie anropuT™Msel u 3 3 14 JlomamHee 3amaHue
paccrosinue JleBeHIITEHA Ksus
5 ITouck cTpokH B TEKCTE 2 2 2 13 KonTponphas
pabota
6 XemmupoBaHue 3 3 14 JomamHee 3ananue
Ksus
7 I'pader 2 2 13 JlomamHee 3amaHue
Ksuz
8 O0xox rpada B ri1yOuHy. 3 3 14 JomaliHee 3agaHue
CBSI3HOCTB ¥ COPTUPOBKA KBuz
9 Kparuaiimmii myTs B rpade 2 2 13 JomamHee 3amanue
KBuz
10 | HepeBbs 3 3 2 14 Kontponphas
pabota
3auem c oyenkou 4 IIpoext
Hmozo: 24 24 8 134
Obvem oucyunaunst (mooyns) (6 190
ak. u.)
Obvem Ooucyunaunvt (mooynsn) (e 5
3au. eo.)
3. Copepxanue TUCHUIIMHBI (MOTYJIs)
Neni/m HaumeHnoBaHue pa3zjieJia Conep:xanue THCHUITUHBI (MOIYJIs1) IO TeMaM
JAMCHHUIJIMHBI (MO1YJIs1)
1 Cl10’XHOCTD, UTEPATHBHBIC AcCHMITOTHYECKAS CIIOKHOCTH aJlTOPUTMOB

COPTHUPOBKH U OMHAPHBIN TIOUCK

bunapHs1ii nouck

COpTI/IpOBKa 6I/IHapHBIMI/I BCTaBKaMH

Pexypcus, pekypcuBHbIE
COPTUPOBKHU U Ky4a

Pexypcus
CopTupoBKa CIMSIHUEM

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

JuHamuyeckoe mporpaMMUpOBaHHIE
3agauu 0 NOANOCIEAOBATEILHOCTSIX

4 Kannsle anroput™msel U pacctossHue | JKaaHble aaropuTMsl
JleseHmreiina Paccrosinue JIesenmreiina
5 ITonck CTPOKH B TEKCTE [peduxc-pyrkmums
Anroputm Knyra-Moppuca-Ilparra
6 XemupoBaHue XemupoBaHue
Xenr-Ta0auIsl
Anroputm Pabuna-Kapna
7 I'padur I'padsr
[Ipencrasnenwne rpada
O6xox rpada B mupHHY
8 O6xox rpada B rayOouHy. O6xox B rmyOuHY
CBSI3HOCTb U COPTUPOBKA Tononoruyeckas COpPTUPOBKA
CasizHOCTB TpadoB
9 Kparuaiimmii myTh B Tpade Anroputm JlefkcTphl
Anroputm ®noiina-¥Yopuienna
10 | HepeBbs JHepeBbs
Onepanuu Ha BST

O0xo0/1b1 IepeBa
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4, YyeOHO-MeTOAUYECKOE O0ecIeUYeHne

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

Kaxnplii crnymarenab B TEYEHHE BCETO MEPHOAA OOYYEHHUsS IMOJIyYaeT WHAWBUIAYaJIbHBINA
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTH JIOCTYIIA K pecypcaM U3 000l TOYKH, TAE €CTh MOJKIIOYeHNE K ceTH MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CaymarensM obecriedeH yJaleHHBIH JOCTYIl K COBPEMEHHBIM MPO(heCCHOHAILHBIM 0a3aM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnognas numepamypa:

1. bxapraga, A. I'pokaeM anroputmsl. MimoctpupoBanHoe mocodue 1Jisi IporpaMMHUCTOB
1 JII00ONBITCTBYIOMKX : mocobue / A. bxaprasa. - Cankr-IlerepOypr : Ilurep, 2021. - 288 c. -
(Cepus «bubnmoreka mporpammuctay). - ISBN 978-5-4461-0923-4. - Tekcr : 37IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1739631.

2. Ulxomuna, T. A. ANTOopuTMBI M CTPYKTYpHl AaHHBIX B Python. JlaGoparopHsiit

npakTukym : ydebnoe mocobme / T. A. Illkogmna. - PocroB-na-Zlony : W3nmarenbcko-
nonurpaduueckuii kommieke PI'DY (PMHX), 2022. - 80 c. - ISBN 978-5-7972-3037-3. - TekcT :
snekTponubid. - URL: https://znanium.ru/catalog/product/2213221.

3. Jlonma, A. Anroputmsl 00ydeHwus ¢ mogkperieaneM Ha Python. Onucanue u pazpaborka
AJITOPUTMOB UCKYCCTBEHHOTO MHTEJUICKTA : MPaKTH4ecKoe pykoBoacTBo / A. Jlonmanep ; mep. ¢
anri. A. A. Cnunkuna. - Mocksa : JIMK IIpecc, 2020. - 288 c. - ISBN 978-5-97060-855-5. -
Tekcr : anextponnsiid. - URL: https://znanium.ru/catalog/product/2260350.

4. UctparoBa, E. E. AnropuTtmbel U CTpyKTypbl JaHHbIX : ydeOHoe mocooue / E. E.
UctpatoBa, . H. Tomuinos, A. A. Sxumenxo. - HoBocubupck : U3g-so HI'TY, 2025. - 68 c. -
ISBN 978-5-7782-5502-9. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2244205.

Jlonoanumensvhasn numepamypa:

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

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

3. 'pokaem anroput™el: MmumocTpupoBaHHOe T1OcoOHMe JUISI  TPOTPAMMHUCTOB U
mobonwiTcTByromux / JIx. I'pokot; mep. ¢ anrn. mox pea. M. B. CmupaoBa. — Mocksa: MU,
2024. — 288 c.

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

5. MarepuajibHO-TeXHHYeCKOe o0ecreyeHne

yHI/IBCpCI/ITeT pacmoJiaract MaTepHaHBHO-TeXHquCKOﬁ 6330ﬁ, COOTBCTCTByIOHle/'I
HeﬁCTByIOIHHM MMPOTUBOIIOXKXAPHBIM IIpaBUJIaM U HOpMaM U 066CHC‘II/IBaIOH_ICI‘/JI IMPOBCACHUEC BCECX
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https://znanium.com/catalog/product/1739631
https://znanium.ru/catalog/product/2213221
https://znanium.ru/catalog/product/2260350
https://znanium.ru/catalog/product/2244205

BUJIOB JUCUUIUIMHAPHOW W MEXAUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW U Hay4dHO-
UCCIIEIOBATEIBCKON PabOT 00yJaromuXcs, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00I yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIIMOHHOTO THUMA, 3aHATUH CEMHHApPCKOro (IPaKTUYECKOro) THIA, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIUI, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTECTAIlH, a TaKKe
MOMEILEHUS JUISl CAMOCTOSITENILHOM pabOThl M OMELIEHUS Ui XpaHEHUS U MPOPUITaKTHUECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEICTBAMHU OOY4YEHHS, CIYXaIlMMU JJIsl MpeACTaBlIeHusl y4eOHOI
nHpopMaIuu OOJIBIION ayAUTOPHH.

N3yueHne qUCUUIUTMHBI (MOAYISA) 00eCTIeYMBAETCS B YUEOHBIX ayTUTOPHSIX, OCHAIICHHBIX:

— CTOJIaMU | CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOMH;

— MEXaHUYECKUMU KaJbKYJIATOPAMU;

— CTIeUHMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUAsl JEMOHCTPAIMOHHOE 000pyI0OBaHHE.

[TomerieHust 17151 CAaMOCTOSATEIBHOM pabOTH 00YyUYaAIOIIUXCSI, B TOM YHCIIE TPUCIIOCOOICHHBIE
JUI WCTIOJB30BAHUSI WMHBATUAAMHU M JIUIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO MOJKIIOUEHHs K ceTn «MHTepHEeT» U
o0ecrieyeHHeM  JIOCTyNa B OJJEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATENBHYIO  CPEdy
YHuBepcurerTa.

OOyyarommMcst TPENOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
MH(OPMaILMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTH «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MNPOQEeCcCCHOHANBHBIM 0a3aM
JTAHHBIX U UHOOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

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

BEICIIIEro oopazoBanus Poccuiickoit @enepariin

5. | ®enepanbhblii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okno goctymna | http://window.edu.ru/

K 00pa3oBaTenbHBIM pecypcam”

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

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

00pa30BaTeIbHBIX PECYPCOB

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

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

IIporpamMmmHoe oGecnieyeHue JJIsl IVIAHHPOBAHUSA U YY€Ta BpeMEHM:

Toggle app ‘ 3apyOeKHOE ‘ CBOOOIHO PaCIpPOCTPaHAECMOC
CucreMbl ynpaBJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapy6esioe | muuensuonmoe

CucreMsl ynpasJieHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexmoe | muuensnonnoe

Cucremsl pe3epBHOro konuposanus (backup):

Acronis Backup Advanced for 3apy0eKHOe JIMIICH3HOHHOE

HyperV

CripaBoYHO-NPABOBbIE CHCTEMbI:

Koncynbrantllinoc: cripaBoyHO- OTEYECTBEHHOE JMICH3HOHHOE

MpaBoBasi CUCTEMa

CpeacTrBa aHTUBUPYCHOI 321U THI:

Kaspersky Endpoint Security mis OTEYECTBEHHOE JIHIIEH3HOHHOE

ousneca CranmapTHeIi Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOexHoe CBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apybexHOe CBOOOJIHO pacrpocTpaHseMoe
Anaconda 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Robotic Operating System 3apyOexHoe CBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apy0eKHOe CBOOOJIHO pacrpocTpaHseMoe
Google Colaboratory 3apybesxHOe CBOOOJIHO pacrpocTpaHseMoe
ITakeThl MPOrpaMMHBIX CPEICTB H OMOINOTEK:

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

Cucrembl ynpajieHusi ondanorpaguyeckoii uHpopManmeii:

Zotero ‘ 3apyOeKHOe CBOOOIHO PaCIIPOCTPAHAECMOE
CepBHCHI B CITYXKOBI:

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

B nponecce n3ydeHus: AMCUUIIIMHBI (MOYJIs1) AJITOPUTMBD» B paMKaxX TEKYILIEr0 KOHTPOJISL
yCIIEBaEMOCTH HMCIIONIB3YIOTCS TaKue BUJIbI yUeOHOM paboThl, KaK JIGKIIUU, CEMUHAPHI, TOMAITHHIE
3aJaHusl, KBU3bl, KOHTPOJIbHbIE PAa0OThI, MPOEKT, a TAKXKE PAa3JIMYHbIC BUIBI CAMOCTOSATEIBHOM
paboThl OOydaromuxcs IO 33JaHUIO IPENOJAaBaTelis, HaNpaBICHHbIE HA Pa3BUTHE HABBIKOB
npoeCCHOHATIBHON JIEKCHKH, 3aKpEeIUIeHHE NMPAaKTUYECKUX MPO(ECCUOHATBHBIX KOMIIETEHIIHH,
MOOLLPEHUE UHUIUATUB.

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

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

Cemunap — 310 Qopma y4yeOHON NEATEIBHOCTH, MPOBOJMMAsl B y4eOHOM 3aBEIEHUU 0]
PYKOBOACTBOM TIpEerojaBaTelisi, TJe CIyIIaTelid AaKTUBHO YYacTBYIOT B OOCYXKICHUSX,
MPAKTUYECKUX 3aJJaHMsIX U APYruxX (popmax B3aMMOACHCTBHUS.

Jst ycrenrHo# MmoAroTOBKH K CEMHUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS U OCHOBHBIMH MaTepualaMu, YTOObl MMETh BO3MOXHOCTh AKTHBHO Yy4acCTBOBAaTh B
ob0cyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UJEU NJisi OOCYXKIIEHUSI, YTO TTOMOXKET
r1y0Ke OHATH MaTepual U MPOIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 IO TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHM 33/JaHUSIMM  Ba)XHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha 3Tambl, YTOObI
n30exaTh MEPerpy3Kd M JIydlle YCBOMTh MaTepuall, UCIOJIb30BaTh pPa3IUYHblE HCTOYHHUKH
uH(popMalny, BKIOYas yaeOHUKU U OHJIaH-peCcypcChl, AJis 0ojee rIyOOKOro MOHMMaHUSI TEMBI.

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

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

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 32
OTpaHUYEHHOE BpeMSI.

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

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

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

Camocmosmenvnass paboma — paboTa ciyliaTeNel, HampaBleHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB Y4eOHOW AMCUUIUINHBI (MOIYIIS).

B  mpomecce  camocTosiTenbHOM — paOOThl  CAyHIATEIM  B3aWMOJCHCTBYIOT  C
PCKOMCHAOBAHHBIMHU MaTCpruajiaMu IMpu MHUHUMAJIBHOM Y4YaCTUHW MPCHIoAaBaTCIIsd. 33.,[[3.“11/1
CIIyIIaTeNs BKIIOYAOT paboTy ¢ KOHCIEKTaMH JIEKIUH (00paboTKa TEeKCTa), MOBTOPHOE U3yUCHHE
y4eOHBIX MaTE€PUAJIOB IUIAHOB M TE3UCOB OTBETOB, N3YUCHHE JIOTIOJTHUTEIBLHBIX TEM, BBITIOJIHCHHE
y4eOHO-HCCIIeI0BaTeNbCKUX 3aJaHU U IpyTroe.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs 0 JUCHHMILUIUHE (MOIYJII0)

OneHuBaHuE YPOBHSI YYEOHBIX TOCTHDKCHHH OOYYarOUMIUXCS 1O JUCHUILIMHE (MOIYIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

[IpomexyTouHasi aTTecTalUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
3auema c OYeHKoIl.

I[JISI OLCHUBAHHWA TCKYWICTO KOHTPOJA YCIICBACMOCTU H HpOMGX(YTOHHOﬁ arrecranuu
HCIIOJIB3YCTCA )IGCSITI/I68.JIJIBH8.H [KaJIa OHCHHMBAHHA, KOTOpas COOTHOCHUTCA C TpaﬂHHHOHHOﬁ
OATHOAIIBHOM 1Ko CJICAYIOIUM 06p2130M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCLUIIINHBI.

[MecatudannbHas IlarudamibHas Oo0mas xapakTepHCTHKA pPe3yJabTaTa 00y4eHHus 1o
OLleHKA OLleHKA AMCHMILINHE (MOYJII0)
10 Otnan4HO Ciymarels MOJTHOCTBIO BiIaieeT 3HAHUSMH, U3JI0KCHHBIMH B
9 OTAMYHO paboueit mporpamMme, ¥ TIIyOOKO OCMBICIIAET TUCIUILTHHY. OH
8 OTIM4HO CaMOCTOSTEIBHO U JIOTHYECKH MOCIIE0BATEILHO OTBEYACT Ha

BCE BOIPOCHI, aKI[EHTHPYs] BHUMaHHE Ha HauOOJiee BaKHOM.
YMeer aHamM3MpOBaTh, CPAaBHUBATH, KIACCH(PHUIINPOBATD,
000011aTh, KOHKPETHU3UPOBaTh W  CHUCTEMAaTU3UPOBATh
W3YYEHHBbI MaTepual, BBIICNAA KIIOYEBbIE MOMEHTHI H
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHBIC CBA3U. YeTko
bopMyHpyeT  OTBETBI,  YBEPEHHO  HMHTEPIPETHPYET
pe3yJbTaTbl AHAIMW30B W JAPYTHX MCCIEAOBaHUM, a TaKKe
peuraeT ciaoxHbie 3amaud. ChyliaTenb XOpOIIO 3HAKOM C
METOJaMHU UCCIIEI0BAHUS, HCOOXOMUMBIMH IS TIPAKTHYECKOM
JACATCIIBHOCTHU, U YMECT CBA3BIBATH TCOPETUYCCKHUE ACIICKThBI
JMCIUIUTAHBI (MOIYJIS) C PAKTHYECKUMH 3a/1aduaMu.

7 XOpOH_IO CHymaTCHL 06Ha,[[a€T 3HAaHUAMMU IIpEAMETA IIOYTHU B TOJITHOM

Xopomo o0beMe pabodeil mporpaMMBbl U CAMOCTOSITENIBHO, JIOTHUECKH
MOCJIeIOBATENIFHO ¥ BCECTOPOHHE OTBEYAET Ha BCE BOIIPOCHI,
aKLUEHTHPYS BHUMaHHE Ha HanOoJjee 3HAYMMBIX MOMEHTaX.
OH ymMeeT aHaJIM3upOBaTh, CPABHUBATD, KIaCCU(PHUIIMPOBATS,
0000mmaTh, KOHKPETU3UPOBaTb M  CHCTEMAaTH3HPOBATh
W3yUYCHHBIH MaTepuall, BBIJEIss €ro KIOYeBbIe acleKThl U
yCTaHaBIUBAsI MPUYHHHO-CIIEICTBEHHBIE CBSI3U.
DopMyTUpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3yibTaThl aHAIM30B M JAPYTMX HCCICJOBAHWM, a TaKxke
pelaeT CIOXKHBIE CHUTyalMOHHblEe 3agadd. Chymarens
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[Mecatudannbuas IlaTudaibHas O0mas xapakTepuCTHKA pe3yabTaTa 00y4eHus 1o
OLICHKA OLICHKA AUCUHUIINHE (MOIYJIIO)

XOpOouIO 3HAKOM C METOAaMH1 UCCIICAOBAHUA, H€O6XOIII/IMI>IMI/I
JUIS Hp&KTH‘ICCKOﬁ ACATCIIBHOCTH, W YMECT CBA3bBIBATH
TCOPETUYCCKUEC ACHCKThl TMPEAMETa C MPAKTUICCKUMU

3aa4aMHu.
5 Y noenerBoputensHo| Ciymatens o0iagaeT 0a30BIMA 3HAHUSAMU IT0 TUCLUTUINHE,
4 YV 10BIETBOPHTEIBHO | HO MCIBITHIBAET TPYIHOCTH MPU CAMOCTOSTENBHBIX OTBETAX

1 UCIIOJIB3YCT HCTOYHBIC q)OpMyJ'II/IpOBKI/I. B xone oTBeTOB OH
JOITyCKacT OH_II/I6I(I/I, KaCarouruecs CyTn BOIIPOCOB.
CJ'IyIHaTCJ'II) crocobeH peliaTte TOJBKO CaMBIC IIPOCTHIC
3aJa4yd U BJIaJACCT JIMIIb MHHHWMAaJIbHBIM Ha60pOM MCTOIOB
HUCCIICIOBAHMA.

3 He cnan Caymatens He OBIajien 00s3aTeTbHBIM MUHUMYMOM 3HAHHUN
O MIPEeIMETY M HE MOXKET OTBETHTh Ha BOIIPOCHI, TAXKE €CITU
IpernoiaBaTeNlb  33/aeT  JOTOJHUTEIBHBIE  HAaBOISAIINE
BOTIPOCHI.

Jucuummaa (MOyb) « AITOPUTMBD OIIEHUBACTCS CIEAYIOIIUM 00pazoM:

AKTHBHOCTH Bec |KoauvecTBO Onucanue
Jomamnnue 3amanus | 40% 10 Habop 3ama4 o remaM Henenu
KonTponbHbie 15% 2 [Tucermennas pabota ¢ HaboOpoM 3a1a4, KOTOPBIE HYKHO
paloTEI PELIUTh 32 OTPaHMYCHHOE BpEeMs
Ku3nt 5% 10 WHTepakTHBHOE TECTHPOBaHKE, HAIPABICHHOE Ha

MIPOBEPKY 3HAHUI U IOHUMAHUS U3y4aeMOro MaTepuana

3a4er c OIECHKOM 40% 1 [IpoexT — uccenoBaTenbekas padoTa Mo JUCIUTLTHHE

(MOmyII0) M pe3eHTaLusl pe3yIbTaTOB

®opmyJia pacuéTa UTOrOBOI OLIEHKH MO TUCIHUIIUHE (MOAYJII0) <KAJaropuTmel». «0,4
x Cpennee 3a nomamaue 3aganus + 0,15 x Cpennee 3a koHTponbHBIC padboTsl + 0,05 X Cpennee
3a kBu3bI + 0,4 X 3a4eT c OLIEHKON».

Texyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCs M0 JUCHUIIIHHE (MOAYJII0)
IIpumepHbIe fOMaLIHUeE 32 IAHUS

JomamHee 3aganue 1. AHAJIN3 ¥ peajM3anusi COPTHPOBOK
1. Peanu3yiiTe anropuT™Mbl COPTUPOBKH: BCTaBKaMHM, CIMSHUEM M Kydyell Ha s3bike Python
nm C++.
2. Jlns KaXJI0ro alnropurMa:
— W3MepbTe BpeMs BBINOJIHEHMsS Ha MaccuBax paszHoro pasmepa (100, 1000, 10000
AIIEMEHTOB),
— CpaBHHTE C TEOPETUIECKOH CIIOKHOCTHIO.
3. TocrpoiiTe rpadhmk 3aBUCUMOCTH BPEMEHHU OT pa3Mepa MacCHBA.
4. HanummTe BBIBOJ: B KAKUX CITydasx KaXKAbli anroputM Hauboiee dhdekTnBeH.
5. Od¢opmure koa, rpaguK U OACHEHHUS B BUJE OTUETA.
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JomamnHee 3a1anue 2. JluHaMuyeckoe NporpaMMHpoOBaHue U CTPOKH
1. Peanu3yiite anropuT™ BeIYUCIEHUS paccTOsIHUSA JIeBeHITeliHAa MEK Ty ABYMsI CTPOKAMHU C
BOCCTAHOBJICHHEM I10CJICIOBATEIILHOCTH OTIepaIuii (BCTaBKa, yAaJieHUE, 3aMCHA).
2. TlpumenuTte ero it CpaBHEHUS MMap CTPOK:
— "angroput™" u "norapupm".
3. Peamusyiite mouck HauOosbmien oOmei noanocienoarenbHoctn (HOII) mns aByx
MocJe0BaTEIbHOCTEH.
4. OrieHuTe BPEMEHHYIO U IPOCTPAHCTBEHHYIO CI0KHOCTh 00OUX allTOPUTMOB.
5. Odopmute pe3ynbTaThl ¢ TOSICHEHHEM JIOTHKHU 3aIMIOJIHEHUS TaOHUIIBL.

Jomamnee 3aganue 3. I'pagoBbie aJIropuTMbI
1. Jlan HEOpHEHTHPOBAHHBIN rpad (3aJaH CIUCKOM CMEKHOCTH).
2. Peanusyiire:
— o0xox B mupuny (BFS) u onpenenure paccTosiHUS OT CTApTOBON BEPILUHBI,
— o0xox B rimyouny (DFS) u onpenenurte Koin4ecTBO KOMIOHEHT CBA3HOCTH.
3. Jlns  OpHUEeHTHPOBAHHOTO alUKIWYEeCKOoro Trpada BHIIOJHUTE  TOMOJOTHYECKYIO
COPTHPOBKY.
4. TlocTtpoiiTe BH3yalibHOE TMpeacTaBieHHEe Tpada (MOKHO BPYUHYIO HJIH C IOMOIIBIO
OnOIMOTEKH).
5. OdopmuTe KO, pe3ynbTaThl U aHATU3 CIOKHOCTH.

IIpumepHble 3a1aHUs ISl KOHTPOJIbHOH padoThI

3ananue 1. BunapHuelii mouck
Hanummre QITOPUTM OMHApHOTO MOMCKa B OTCOPTUPOBAHHOM MAacCHBE.
[Tpumenure ero IS MOKCKa AJIEMEHTA 14 B MaccCuBe:
[3,7,9, 11, 14, 18, 22, 25]
Onumure KakJIpli 111ar: Kakue 3Ha4YeHUs! IPUHUMAIOT JIEBas U IipaBasi TPaHULIbl, KaK BBIYMCIISETCS
cepeauHa, KOTia HaXOIUTCSl HCKOMBIHM 3JIEMEHT.
3ananue 2. CopTHpPOBKA CIUSIHMEM
OnwumuTte HPUHIHIT paboThI aIropuT™Ma COPTUPOBKH CIIUSTHUEM.
Beinonuurte coptupoBky Maccusa [38, 27, 43, 3, 9, 82, 10] no maram:

1. Pa30eiiTe MaccuB Ha IMOJIMACCHUBBI J10 €JUHUYHBIX HJIEMEHTOB.

2. TlokaxuTe MpoIecc CIUSIHUS Tap OTCOPTHPOBAHHBIX ITOIMACCHBOB.

3. 3anummTe OKOHYATENBHBI OTCOPTHPOBAHHBINA PE3YIIbTAT.
3ananue 3. lunamuyeckoe nporpammupoBanue (HOII)
Haiinute nnuny wHambombmedr oOmedt moamocnenoatenbHoct  (HOII)  mmst  cTpok:
X="AGGTAB"un Y ="GXTXAYB"
[TocTpoiiTe TabnuIly AMHAMHUYECKOTO MPOrpaMMHUPOBaHUs (6€3 pUCOBaHHUS — OMUIIUTE JOTHKY
3aI0JIHEHHsT) M BOCCTAHOBHUTE CaMy MOAINOCIIEA0BAaTEIbHOCTh, YKa3aB MyTh OT KOHIIA K Hayaly.
3ananmue 4. ’Kagnsiii anroputm (3aga4a o Bbidope 3asiBOK)
JlaHbl UHTEpBaJIbl BpEMEHH BBITIOJIHEHUS 3aau:
(1,4), (3.5),(0,6),(57),(8,9), (59
Hcnonp3ys kaaHbIH anropuT™ (MO MPUHIUIY HAUMEHBIIEro BPEMEHU OKOHYAHMUs), BhIOepUTe
MaKCHMaJlbHOE KOJIMYECTBO HEMEPECEKArOMIMNXC s 3aay.
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OnuiurTe mopsIOK BIOOpA U 3alMIIKATE UTOTOBBIN HA0OP.
3ananmue 5. Paccrosinue JleBenmreiina
Brruncinte paccrosinue JIeBeHIITENHA MEXAY CTPOKAMU:
"kitten" u "sitting"
Onummure, Kak MOXXHO TMOJNIYYUTh BTOPYIO CTPOKY M3 TIEPBOM, M YKWKUTE MHUHUMAIHHOE
KOJIMUECTBO onepanuii (BCTaBKa, yJalleHue, 3aMeHa).
3ananue 6. Anroputm Knyra-Moppuca-Ilparra (KMII)
Hns ctpokun P = "ABABC" nocrtpoiite npedukc-pyHkiuto (6e3 TaOauIpl — B BUIE CIUCKA
3HAYCHHM ).
OOBsicHHUTE, KaK UCIOJIB3YETCS MpeuKC-QYHKIUS MPU MOUCKE MOJACTPOKH B TEKCTE, U YKAKUTE
€€ Ha3HAa4YCHHUE.
3ananue /. bunapnoe nepeso noucka (BST)
Hanpl 3Hauenus: 8, 3, 10, 1, 6, 14, 4, 7, 13.
1. TloctpoiiTe GuHapHOE IEPEBO MOKUCKA, BCTABISS AJIEMEHTHI 110 MOPSAKY.
2. Bomonnute Tpm obxoma: pre-order, in-order, post-order — wu 3amuIKTE
MOCIIe0BATEIHLHOCTH.
3. OOmbsacHuUTE, KaKoe cBOMCTBO coxpaHsieTcss B BST u kak 0HO HUCTOIB3yeTCs MPH MOUCKE.

HpI/IMeprle 3aJlaHuA 1JId KBH3a

Bonpoc 1.
Kakosa BpCMCHHAA CI0KHOCTb 6I/IHapHOl"O IIOHMCKa B OTCOPTUPOBAHHOM MaccuBe?
1. O(n)
2. O(logn)
3. O(nlogn)
4. O(1)

[TpaBuibHBIN OTBET: 2
Bomnpoc 2.
Kakoii anroputm copTHpOBKY UMEET HAMTYUIIYIO CPEHIO BpeMEeHHYI0 cioxkHocTh O(n log n) u
UCIIOJIB3YET METO/] «pa3/Ielisiii U BIaCTBYH»?
1. CoprupoBka BCcTaBKaMu
2. CopTupoOBKa CIUSHUEM
3. CoptupoBka BEIOOpOM
4. Tly3sIppKOBasi COpPTHPOBKA
[TpaBuibHBIN OTBET: 2
Bomnpoc 3.
Kaxoit anroputm ucnosb3yercs 111 HaX0XKACHUS KpaTyalllnX MyTel OT OAHOW BEPIIUHBI KO BCEM
OCTaJIbHBIM B Ipade ¢ HeOTpHUILIATEIbHBIMU BecaMu?
1. Auropurm ®noiiga-VYopienia
2. Anroputm Kpackana
3. Anaroputwm JlefKkcTpsl
4. Anroputm [Ipuma
IIpaBunbpHBIN OTBET: 3
Bomnpoc 4.
Yro nenaer npedukc-pyHkuus B anroputme Kuyra-Moppuca-Ilparra?
1. CuyuTaeT KOMMYECTBO BXOXKICHHUM MOJCTPOKH
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2. Omnpenmenser MIMHY CaMoOro JUIMHHOTO COOCTBEHHOTO cyddukca, COBHAAAIONIETO C
npepukcom
3. Crpour xemr CTpoKu
4. Haxoaut MeauaHy MOJICTPOKH
[TpaBuiIbHBIN OTBET: 2
Bomnpoc 5.
Kaxkoit 06x01 OMHapHOTO JIepeBa MocemaeT BEPIIMHY MOCe peKypCUBHOM 00pabOTKH JIEBOTO U
MIPaBOTO MOJIJICPEBHEB?
1. Pre-order
2. In-order
3. Post-order
4. Level-order
ITpaBuiibHBIN OTBET: 3

[IpumepHoe onMcaHue 3aIaHUS U KPUTEPUHU OLIEHUBAHMS K MPOEKTY

Omnucanue TMPOEKTHOr0 3aJaHMsl: paszpa0oTaifiTe MNPUIOXKEHHE s  aHaIu3a
Oouosornueckoit mocienoBarenbHoctd (Hanmpumep, JHK wnm OGenka) ¢ ucmosb3oBaHuEM
QITOPUTMOB.

3ajgaum npoekra:

— [Tlomck Bcex BXOXIEHHI MOINOCIENOBATENBHOCTH (peanu3anus anropurMa Pabuna-
Kapma nioun KMII).

— Broruncnenue paccrostaus JleBeHmTelHa MeX Ay IByMsI [TOCIE10BATEIbHOCTIMH.

— Iloctpoenue nepesa noucka it XpaHeHUs 4YacTOT BCTpedyaeMocTH k-MepoB (II0CTPOK
JUTHBI K).

— Busyanuzanus pe3ynpraToB (Tabnuisl, rpagukn).

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

Kpurtepuu oneHnBaHus MPOEKTA:

— Peamm3zanus anropuTMOB — KOPpPEKTHOCTh H A(P(EKTUBHOCTh pPeaIM30BAaHHBIX
ITOPUTMOB (ITOUCK, JIeBeHIITElH, epeBo).

— MHcnonb3oBaHue CTpYKTYp AaHHBIX — OOOCHOBAHHBIHM BBIOOD (XelI-TaOaMIIbl, AepPEeBbs,
rpadbl) 1 KOPPEKTHAsI peaar3ariysl.

— AHaiu3 CIOXXHOCTH — OIIEHKa BPEMEHHOM W MPOCTPAHCTBEHHOM CIOXHOCTH JUIs
KIJIFOUEBBIX ()YHKIIUM.

— OYHKIWOHATBHOCTh U TECTHPOBAHWE — MpOrpamMMa padoTaeT Ha Pa3HBIX BXOIHBIX
JTAHHBIX, €CTh TECTHI.

— OdopmieHne 1 TOKYMEHTAIUsI — TOHSATHBIN KOJ, KOMMEHTApHH, OTYET C ONHCAHUEM,
BBIBOJIAMH.

— KpearuBHocTh M mpuUKIAAHAs ~— HAOpaBIGHHOCTh  —  3ajJaya  HMeeT
OMOJIOTMYECKYIO/IPAKTUYECKYIO0 MOTHBALIHIO.

— IIpesenranus u 3amuTa — SICHOCTb M3JI0KEHUS, OTBETHI HA BOMPOCHI, AEMOHCTpALIUs
paboTHI.
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