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AHHOTANMA

JluciyIUIMHA HarpaBjieHa HAa OCBOCHHE AITOPUTMOB U CTPYKTYp AaHHBIX Ha s3bike C++. [locie m3ydeHus
Kypca CTYJCHTBI Hay4arcsi COCTaBIATh aIrOPUTMbI 00x0/a rpadoB, MOHUMATh paboTy OMOIHOTEK M aKTUBHO
UCIIONIB30BaTh HX. JloMalHue 3aJaHus 0 KypCy 3aKpeIUISIOT IMOJYyYSHHBIC 3HAHUS M BOCIIHTHIBAIOT XOPOIIHIA
CTWJIb HAITMCAHUSI KOJIa, KOTOPBII MO3BOJISET N30€XaTh CTaHJAPTHBIX OIIUOOK.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- JaTh CcTyaeHTaM 0a30Bble 3HAaHMA B O0JACTH aJITOPUTMOB M CTPYKTYp [AHHBIX, BaKHBIE I
MOHUMaHUsI paboThl OMOIHOTEK, aJITOPUTMOB U S3BIKOB ITPOrPAMMHPOBAHUSI.

33)13‘11/[ JAUCHUIIINHBI
1. ITo3HAaKOMUTBLCS C OCHOBHBIMH AJITOpUTMAMU U CTPYKTYypaMHU JaHHBIX IMOUCKA.

2. TlomyuuTs npexacTaBieHre o MpobiaeMax, BOSHUKAIOIIUX TP MPUMEHEHUH M3BECTHBIX aJITOPUTMOB
aHanM3a JaHHBIX I pEIIEeHUs NPaKTHYECKMX 3aqad noucka. HayunTbed mpeoponeBaTtb 3TH
CJIOKHOCTH UMEIOILIUMUCS B PaclOpsKEHUU CPEACTBAMHU.

3. HayuuTtbcs oLleHUBaTh yUETHYIO CTOMMOCTD OIlEpaLuil U aJITOPUTMUYECKYIO CI0KHOCTb KOJa.

4. W3yuuTh 3ama4M COPTHUPOBKH, MOJENIH BBIUMCIEHHUM, CTPYKTYpHl JAHHBIX C XpPAHEHHEM HCTOPHH,
JIepeBbs MOUCKA, 3aJa4 O JUHAMUYECKOM IIOHMCKE, aJrOpUTMBI 00Xoaa rpaoB, MOUCKA KpaTdalIInx
My TeH, 3a1a4n MOJCTPOKH B CTPOKE.

5. Tony4uTh IPaKTHYECKHUI OTBIT MPOTPAMMHUPOBAHHUS, BEIPAOOTATh XOPOIIHI CTHIIb HATMCAHUS KOJIa,
KOTOPBIN MO3BOJISIET U30€KaTh CTaHAAPTHBIX, HO OT 3TOr0 HUYYTh HE MEHEE PaCIpPOCTPaHEHHBIX Jaxe
Y OMBITHBIX Pa3pabOTYNKOB OIMIHOOK.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH

po¢eCcCUOHANBHON e TeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  Mpod)eCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,

MIPUMEHSS 3HAHUS U HABBIKU B 00JIACTH
(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHH

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
OCHOBHBIE aJNTrOPUTMbl aHa/M3a JaHHBIX, UX [PEUMYIIECTBA U HENOCTaTKH, a TAKXKe CTPYKTYpHI
JAHHBIX TIOUCKA.

YMETB:
Hcnons3oBaTh cpencTBa s3plka mporpammupoBaHust C++ i pa3paOOTKM HaAEXKHBIX U OBICTPO
paboraromux nporpaMMHbIX cucteM. Co3gaBaTh KayeCTBEHHBIM KOZ Ul Peaju3aliy ajirOpUTMOB
aHaJlu3a JaHHBIX.

BJIaJIETh:

CpencrBamu pa3pabOTKU ¥ TECTUPOBAHUS IPOrPAMMHOTIO Kozia Ha si3bike C++.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

No Tema (pazmen) TUCITUTUTHHEL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora

1 [TonsiTre 6a3bl JAHHBIX 2 4 3
AMUHOKHCIIOTHAsI [10CJIEJ0BaTeIbHOCTh

2 2 4 3
Oenka
3HakoMCTBO ¢ 0asamMu  JaHHBIX

3 HYKJICOTUAHBIX  TOCIIENOBATEIbHOCTEH, 2 4 3
UX UCTOPHUSA

4 BLAST: KpaTKoe TEOPETUYECKOE ) 4 3
BBEJICHHE
Buonornueckue crpykrypsl, 0aza Protein

5 2 4 3
Data Bank

6 Kparkue mpuHOMIBI — OHOIOTHMYECKOM ) 4 3
KJ1acCU(PMKALUU U TAKCOHOMUU

7 [TonsiTne MeTabO0IUIECKUX My Tew, 2 4 3
CUTHAJIbHBIX IIyTel

8 baza nanasix OMIM 2 4 3

9 CHoXHOCTP M MOZENIM BBIYHUCICHUH. ) 4 5
AHanu3 y4eTHBIX CTOUMOCTEH.

10 |Anroputmsl Merge-Sort u Quick-Sort. 2 4 5

1 ITopsinkoBeie CTaTUCTUKHU. Kyun. 2 4 5
XsmMpoBaHUe
HepeBbs MTOHCKA. Cucrema
HEIepeceKaroUInXcsi MHOXKECTB. 3ajadu

12 2 4 5
RMQ u LCA. Crpykrypbl JaHHBIX IS
reOMETPUYECKOTO TIOMCKA.
ITouck KpaTJanmmx Iy TeH.

13 |MuHuMmanbHBIE  OCTOBHBIE  JIEPEBBSI. 2 4 5
MuHuMasbHBIE pa3pessl.
[Mouck moxacrpok. JynmHHeWmue oO6Ine

14 |momctpoku.  IlpubmikeHHBIH  TOMCK 2 4 5
HOJCTPOK.

15 Cybdukcusie pepeBbs. CyddukcHbie ) 4 6
MacCHBBI.

Nroro gacos 30 60 60

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

180 ygac., 4 3au.en.

4.2.

Coneprxanne TUCIUIUIAHBI (MOMYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 1 (Ocennwii)

1. I[TousaTre Ga3bl JaHHBIX




Kakue Ononornueckue qaHHbIE MOKHO XpaHUTh B 0a3ax nHaHHBIX? O030p OCHOBHBIX CYIIECTBYIOIINX
ounonornuecknx 0a3 nmaHHBIX. O030p ¢GopmaToB OMONOTMYECKHX JaHHBIX. Kak KOHBEpTHPOBAaTh
pasHbie popMaThl OMOIOTUYECKUX AAHHBIX?

2. AMUHOKHUCIIOTHAS IOCJICA0BaTCIIbHOCTD Oenka

3nakoMcTBO ¢ 0Oa3oi maHHbIX Uniprot, mpoaBunyTbli mouck B Uniprot. baza manubix Pfam.
[TpakTHueckoe 3aJaHne: BbDKATh KaK MOJKHO CBEJICHUI O HEKOTOPOM OeJIKe ¢ TOMOIIBIO YITOMSHYTBIX
0a3 nmanHbiX. PaGoTa c BbIpaBHMBaHUSMHM, 3arpyXeHHbIMH M3 Pfam, ¢ momomipio mporpammsl
JalView. [lonarue ¢unorenernueckoro aepena. V3pneueHrne QUIIOrEHETHUECKUX JIEPEBhEB U3 0a3bl
Pfam. Pabora ¢ ¢punorenernyeckumu aepeBbsiMu B nmporpamme MEGAT.

3. 3HaKOMCTBO ¢ 0azaMu JAaHHBIX HYKJICOTHIHBIX HOCJ'IeI[OBaTeJ'ILHOCTeI\/'I, HUX UCTOpUA

3HaKOMCTBO C pa3nuuHbIMH 0azamu mgaHHbIX NCBI. PaGora ¢ BbIpaBHHBaHHSIMU HYKJICOTHIIHBIX
nocleioBarenbHOCTeH B iporpamme JalView. PaGoTa ¢ reHOMHBIM Opay3epoMm.

4. BLAST: kpaTkoe TeopeTHUeCcKOe BBEJCHHUE

[Mpaktnyeckue 3amanus o pabore ¢ BLAST: pazusie Bumbsl BLAST, ynpaBnenue mapamerpamu
BLAST, nepexnodeHre Ha pa3Hble 0a3bl JaHHBIX.

5. buonoruueckue cTpykrypsl, 6a3a Protein Data Bank

Crpykrypa ¢aitna ¢opmara .pdb, ocHoBbl paborel B PyMol, moctpoeHne mnpocTpaHCTBEHHOIO
BbIpaBHUBaHMs ¢ Tomonisio PDBeFold.

6. Kparkue npuHIuIBI OMOIOTHYECKOl KilacCH(UKAUU U TAKCOHOMUU

Kparkue mpuHIUIB OMOJIOTUYECKON KJIACCU(PUKAIIMA U TAKCOHOMHUH. 3HAKOMCTBO C HEKOTOPBHIMHU
TakcoHommueckumu 0azamu qaHHbIX (IT IS, NCBI, EOL).

7. llonsiTne MeTaboINYEeCKUX MyTeH, CUTHAJBHBIX MyTEH

[lonsaTtue MeTaboiIMUYECKUX MyTEW, CUTHAJIBHBIX myTed. DyHKuMOHaibHBIE 0a3bl gaHHbIX: GO,
KEGG.

8. baza manasix OMIM

bazpl Myranmii. baza nmannsix PubMed. Kak wuckaTh OHOIOTHYECKYIO IUTEpaTypy C MOMOUIbIO
PubMed u Google Scholar?

9. CIIO’)KHOCTB ¥ MOJICITY BBIYMCIICHUA. AHATN3 YUYETHBIX CTOUMOCTEH.

OcHoBHBIE pecypcebl: namsTh U BpeMs. O-cumBoiuka. [Ipumepsl Monesiell BbIUMCIIEHUS: MallluHa
Tetopunara, RAM-mammHa. CIoXHOCT B CpelHEM M XyALeM ciaydasx. [Ipumep: 3aga4a COpPTUPOBKH.
CoptupoBka BbiOopoM. TeopeTuko-nHGOpPMAIIMOHHAS HUKHSAS OLICHKA CIOKHOCTH. Paspermarormue
nepeBbsi. HokHSSL oLieHKa CIIOKHOCTH B MOJIENIM Pa3pellalouinX AepeBbeB. MacCUBBI IEPEMEHHOTO
pa3Mmepa: ajiuTUBHAs U MYJIBTUIUIMKAaTUBHAS CXEMbl peajlyIoOKaluu. AHalu3 MYJIbTUIUIMKATUBHOMN
CXeMBbl JJIi MaccHBa MEPEMEHHOTO pa3Mepa C MOMOIIbI0 OAaHKOBCKOTO METoAa. AHAIHM3 YYETHBIX
cTouMocTell onepanuii: GyHKIUS MOTEHINANA, UICTUHHBIC U ydeTHbIe crouMocTH. CTeKH U ouepenu.

10. Anroputmbl Merge-Sort u Quick-Sort.

[TonsiTue 0 MeToAe «paznendii U BiIacTByi». Anroputm Merge-Sort. CriusiHue IBYX YHOPSAIOYSHHBIX
cnuckoB. Ouenka cinoxkHoctH. K-wayMerge-Sort nyis pabotsl Bo BHewmrHe# mamsatu. CopTHpOBKa
cvsiHueM 0e3 MCITONb30BaHUs OTIONHUTENbHON namsaTi. O0mas cxema anroputMma Quick-Sort. [IBa
BapuaHTa peanuszauuu Partition. [Ipumepsl HeynauHOro BEIOOpA ONOPHBIX JIEMEHTOB.



11. IopsinkoBeie cTaTucTUKU. Kyun. XsmmpoBanue

HaxoxneHne MOpsSIKOBBIX CTATUCTHK C IOMOIIBIO PaHAOMU3NPOBAHHONW MOAM(UKAIMK alNropuTMa
Quick-Sort. JIuneitHOCT, MaTOXUIAHUS BpeMeHH paloThl. I[lpubmmkenHsie meauansl. Beibop k-it
MOPSAKOBOM CTaTUCTUKU 33 JIMHEWHOE B XyaweM ciydae. JlepeBbs co cBoicTBamu Kyuu. Iloutn
MoJHBIE OWHApHBIE [EpeBbs: HyMmepalus BepliMH, Hauranus. [IBonunas kywa. Omnepanus
IIPOCEUBaHMsI BHU3 U BBEPX.

Xem-pynkunu. Kommmsuu. Pasperienne KoumM3uii METOIOM LIENOYEK, METOIOM IOCIIeI0BAaTEIbHBIX
npod M METOAOM J[BOMHOrO XemupoBaHus. [Wmoresa MpoOCTOro pPaBHOMEPHOTO XEIIMPOBAHMUS,
OIICHKA CpeJHEH JUIMHBI IICTIOYKHA. YHHBEpCANbHBIC ceMelcTBa Xeml-QYHKIWH, OLlEHKa CpeHel
JUTMHBI I[IETIOYKH.

12. lepeBns moucka. Cucrema Hemepecekaromuxcs MHokecTB. 3agadn RMQ u LCA. Crpykrypsl
JAHHBIX JJIS1 TEOMETPUIECKOTO ITOHCKA.

Omnpenenenne aepeBa moucka. BcraBka m ymanenue anemeHTOB. Inorder-obxon nepesa. Kpacho
YEpHBIE JI€PEBbs: OIPEIECICHUE W OCHOBHBIE CBOWCTBAa. Peanmzanus onepauuii BCTaBKU IS
KpacHO-4epHOTo Aepesa. Splay-nepesbs. Onepanus splay: zig, zig-zig u zig-zag maru. Peanuzamnus
olnepanuii BCTAaBKH, YyNAJEHUs, CIMSHHS W pasfeneHus At splay-nepeBbeB./lexkapToBbl aepeBbs
(myuyn). EnuHCTBEHHOCTH JEKapToBa JepeBa Uil 3aJaHHOTO HAa0Opa pasIMYHBIX KIIOYEH |
npuopureToB. Jlorapupmuyeckas OLEHKa MaTOXHUIAHUSA BBICOTHI Myud. Omepamuu CIusHUS U
pasneneHus A 1yd. Onepanny BCTaBKU U YIAJICHHS YJIEMEHTOB JUIS AyY.

3anaun RMQ (range minimum query) u LCA (least common ancestor). CBenenue ot 3agaun RMQ k
3agaue LCA, nexaproBo nepeBo. Anroputm Tapskana st offline-Bepcun 3amaun LCA. Ipocreitmue
anroput™el st online-Bepcun 3agaun LCA: monHas u pa3peeHHasi TaOIHIbl OTBETOB. AJITOPUTM
QPapax-Konrona-bennepannsa k 3anaue +1-RMQ. Ceenenne 3agaun LCA x 3anade +1-RMQ: sitnepos
o0xo1 epesa.

Location problem, stabbing problem. [lepeBbsi nnTepBanoB. CBeJeHHE CHUCTEMBl WHTEPBAIOB K
JIBYMEpHOM 3ajade. 3ajada MoWCKa TOYeK B Kopuiope. Prioritysearchtree. 3ajaua moucka Touek B
HPSIMOYTOJIbHUKE. J[epeBO OTPE3KOB MO KOOpAMHATe X, yHOPSAIOYEHHBIE 1O Y CIMCKH TOYEK B
kaxnoil Bepumae. Cinoxnocts O(n log n) mis noctpoenns u O(log”™2 n) ans 3anpoca. YMEHbIICHHE
Bpemenu noucka g0 O(log n). 3amaua oTHOBPEMEHHOTO TIOUCKA B HA0OPE YIMOPSIOYCHHBIX CITUCKOB.
Fractionalcascading.

13. ITonck kparyailmux myteld. MUHHMabHbBIE OCTOBHBIE A€PEBbs. MUHUMAJbHBIE PA3PE3BI.

Kparuaitmme mytu B rpade, npumepsl ¢yHKuuu JMH. OLEHKA PACCTOSIHUA M WX pPeJaKcaius.
Anroputmbl @opna-bennvana u ®@noitna. Anroputm [edikctpsl. Kpurepuii koHCEpBaTHBHOCTH
(YHKUMU AJTUH OyT B TEPMUHAX HAIWYHS TOMYCTUMOTO HabOpa MOTeHUUaNoB. AnroputM J»oHCcoHa
i 3agaun APSPP mpu npomsBonbHbIX JummHax ayr. Mcnonb3oBanue maskoB (landmarks) s
OBICTPOro Morcka Kpardanmmx myteit. Anroputm ALT.

3anaua 006 ONTUMAILHOM OCTOBHOM JepeBe. XOpollne MHOXKECTBA, JJeMMa O MUHUMAaJIBHOM pedpe B
paspese. Anroputmsl Kpackana, [lpuma u BopyBku. OneHkn ClOXHOCTH.3aJaud O MHHHUMAJIbHOM
100aJbHOM paspe3e U O MHUHUMAaJIbHOM s-t paspese, ux cBs3b. CraruBaHusas rpada. AJITOpuT™M
IlIrépa-Baruepa.

14. Tlouck monctpok. JnuHuelmme obmmue moacTpoku. [IpudImKeHHbIN MOUCK MOJCTPOK.

Z-QyHKIMS: onpeneseHre U UCIOIb30BaHUE B 3a/1aue Noucka nofacTpoku. [loctpoenne Z-hyHkumn
3a JuHeHHoe BpeMs. OnTuMH3anus MOUCKA MOACTPOK C MHOMOMIBIO Z-(QYyHKIHMH 10 TaMSTH.
Ucnonb3oBanue Z-QpyHKIUHM IJis 3312494 NPUOIMKEHHOTO MOWCKA MOACTPOK C OJHOM OIIMOKOH 3a
JIUHEeHHOoe BpeMs. 3ajjaya MHOXXECTBEHHOTO IOMCKA IOJCTPOK, OXKHJaeMasi aCUMIITOTHKAa BPEMEHHU
pabotel. bop st HaGopa cioB: ompeneneHue M crnocoObl npeacrasienud. llpedukc-pynkuus Ha
6ope. Anroputm Axo--Kopacuk 1715 MHOKECTBEHHOTO MTOMCKA TOJCTPOK.

3anaua NMpUOIMKEHHOTO IMMOMCKA MOACTPOK B TekcTe. DOpMyIMpOBKa B TEPMUHAX PACCTOSHHUH IO
rpagy  IMHAMHUYECKOrO  MporpaMMmupoBanus. Anroput™m  Jlangay-BumkuHa:  MHOXECTBa
JOCTHXKMMBIX BEPLIMH U UX TpaHuLbl. baza u mar anropurma, ucnonszoBanne LCP.



15. Cydpduxcunie nepeBbs. CyhhrUKCHBIE MACCHUBEL.

OOmrast cxema anropuTMa YKKOHEHa JUIsi TOCTPOCHUs CKaToro cyddukcHOro mepeBa 3a Bpems,
JNUHEWHOe MO0 JJIMHE CTpokd. Mrepanmu u marm anroputMa. Knaccudukanums maros. Jlemma o
BO3MOJKHBIX IEPEX0aX MEXIy IIaraMi pa3InYHbIX THIIOB. DIMMUHALMWS [IaroB THIA |: HEsSBHBIC
MOMETKH JINCTOBBIX AYI. DIMMHHALMA IIAroB THMA 3: AOCPOYHOE OKOHYaHME Hrepanuu. OueHka
Koir4ecTBa mmaroB tuma 2. ITouck monokeHu# [yt maroB tumna 2: cyhukcHble cchUiku. [Ipuem
«CKa4OK TO CYETYHMKY» JUIsl ObICTPOTrO BBIYMCICHHS Cy(QOUKCHBIX cChUIOK. Jlemma 00 m3aMeHeHHH
BEPILIMHHOM NTyOMHBI TP niepexose 1o cy(h(HUKCHON CCBUIKE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIUHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. SA3b1k mporpammupoBanusi C++ [Tekct] = The C++ Programming Language, [yue6. nocobue nmnst
By30B]| /beepH CtpaycTpyn ; niep. ¢ anr1. nof pen. H. H. MapreiaoBa. -M., BUHOM, 2017

2. CrpykTypsl JaHHBIX 1 anroput™msbl [Teket] / A. B. Axo, /1. 3. Xonkpodr, . /1. Vneman ; mep. ¢
anri. A. A. Munbsko .— M. : Bunesmc, 2001, 2007 .— 384 c.

JlomomHUTEIbHAS IUTEpaTypa
1. CtpykTypsl JaHHBIX 1 anroputMel Java [Tekcr] : [y4e0. mocobue s By3oB] / P. Jladope ; [miep. ¢
anrin. E. MarseeBa] .— 2-e uzn. — CII10. : [Turep, 2011 .— 701 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://en.wikipedia.org/wiki/Introduction_to_Algorithms
http://en.wikipedia.org/wiki/Design_Patterns
http://en.wikipedia.org/wiki/Code Complete
http://misko.hevery.com/2008/11/11/clean-code-talks-dependency-injection/
http://misko.hevery.com/attachments/Guide-Writing%20Testable%20Code.pdf
http://en.wikipedia.org/wiki/The Pragmatic Programmer
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8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3austuii notpedyerca Zoom. Google Drive mis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCs HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTUBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKEH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3a1a4.

VYenenrHoe ocBoeHue Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHATHH, IPEAYCMOTPEHHBIX YY€OHBIM TJIAHOM 10 AUCLUILINHE,
— BeJICHHsI KOHCIIEKTA 3aHITHI;

— HanpspKEHHON CaMOCTOSATENILHONW PaOOTHI CTY/ICHTA.



CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHUE PEKOMEHIOBAaHHOH JIUTEPaTypBI;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEIHA3HAUYCHHBIX I
CaMOCTOSITEIIbHOTO H3yUCHHUS;

— peleHue 3a1a4, npeaiaraeMbIX CTYICHTaM Ha 3aHATHSX;

— MOJTOTOBKY K BBIITOJIHEHHIO 33JJaHUH TEKYyIIeH 1 MPOMEKYTOYHOM aTTeCTaluy.

[TokazareneM BiIaJeHHs MaTEPHAJIOM CIIy)KHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TEMaM
JHMCILUIIIHHBL

BaxHo 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MPEIo/IaBaTeto.

Bo3MOXeH MPOMEXYTOUHBIH KOHTPOJIb 3HAaHUH CTYICHTOB B BHJE PEIICHHS 33]a4 B COOTBETCTBHH C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: AnropurMudeckast OuOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: A.C. Jlyx, crapiuii npernopaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIlIK-4.1 CnocobeH NpUMEHATh 3HAHUS M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(HU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHHs AUCHMIUIAHBI « AJITOPUTMBI U CTPYKTYPBI JAHHBIX» 00YYaIOLMIUNACS TOJKEeH:

3HATh:
OCHOBHBIE aJNTrOPUTMbl aHa/M3a JaHHBIX, UX [PEUMYIIECTBA U HENOCTaTKH, a TAKXKe CTPYKTYpHI
JAHHBIX TIOUCKA.

yMeThb:
Hcnons3oBaTh cpencTBa s3plka mporpammupoBaHust C++ i pa3paOOTKM HaAEXKHBIX U OBICTPO
paboraromux nporpaMMHbIX cucteM. Co3gaBaTh KayeCTBEHHBIM KOZ Ul Peaju3aliy ajIrOpUTMOB
aHaJlu3a JaHHBIX.

BJIaJeTh:
CpencrBamu pa3pabOTKU ¥ TECTUPOBAHUS IPOrPAMMHOIO Kozia Ha si3bike C++.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. PanmoMu3npoBaHHbIi IOUCK 2-pa3pe3oB Ha ocHoBe fingerprints.cascading.

2. Anamu3 ciaokHocTH anroputma Jledikerpel. Mcnomb3oBaHue OWHApHBIX HM  K-MUYHBIX Kyd.
JIByHanpaBiieHHBIN anroput™ JeikcTpel. CHcTeMbl MOTEHLIMAIOB B 33/1a4€ O KpaTyauiux myTax.

3. Iouck monctpok: jmxokepsl Thuma "?" u "*". HMcnonp3oBanue anroputma Axo-Kopacuk. Orenka
cinoxkHocTd. Pemykiust mo cumBony andaButa. [loMCK MOAXOASIIMX MO3ULHUHA C HMCIOIB30BAaHHEM
CBEPTOK.

4. CBs3p CBEPTOK C YMHOXKCHHMEM MoiauHOMOB. Ilapa omrtummusaumit: OumHapusanus andasuta U
COKpAIlIEHHUE JUTMHBI TEKCTa C IOMOIIBIO IBYCIOWHOTO OKPBITHUSI.

5. Jloka3arenbCcTBO JIMHEHMHOCTH BpEeMEHH paboThl anroputma YkkoHeHa. CyddurcHpie MacCHUBBI
[Mouck moaCTpOK ¢ MOMOIIIEI0 CYy(h(HUKCHBIX MACCHBOB M OMHAPHOTO MOUCKA.

6. Tlocrpoenue cyddukcHoro maccuBa 3a Bpems O(n log n) METOIOM MapKHPOBKH (aJITOPUTM
Kapna-Munnepa-Pozenbepra).

7. 3anaua o JMHHEHTIEH 0o0mIeit moacTpoke. Permenue 3a muHelHOE BpeMsl ¢ MOMOIIBI0 CYG(HUKCHOTO
nepesa u cy(h(HUKCHOTO MaccuBa.

8. ITlomcK CHIBHO CBS3HBIX KOMIIOHEHT C IMOMOIIbI0 00xona B nryOuHy. Tomosornueckas COpTUPOBKa
KOHAEHCaluu. 1- u 2-pa3pessbl.

9. JIuneitHOe poCcTpaHCTBO Ha pedpax rpada, ero pasmepHocTs. [lonmpocTpancTBO HUKIOB Tpada, ero
pa3MepHoCTb U 6a3uc. [ToqnpocTpancTBo pa3pe3oB rpada.

10. Pa3noxeHue NPOCTPAaHCTBA B MPSAMYI0 OPTOTOHAIBHYIO CyMMY IOAIPOCTPAHCTB IMKIOB H
pas3pe3oB. ['eHepanus cirydaifHOro paBHOBEPOSTHOIO 3JIEMEHTA B MPOCTPAHCTBE LIUKIIOB.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

bazoBnie 3aJaHusg:

1. Peanmaunﬂ Ha OCHOBC MaCCHBa IICPEMCHHOT'O pasMepa U Ha OCHOBC CBA3aHHOI'O CIIMCKA.

2. MonenmupoBaHue oOuepear C TOMOINBIO JBYX CTEKOB. 3ajadya O IOICpKaHWU JHHAMHYECKOTO
MaKCHMyMa B CTE€KE M OYepe.IH.

3. U3mensiemble (mutable) u Hemzmensiemble (immutable) CTPYKTYpbI TaHHBIX.

4. CTpyKTypbl JaHHBIX C XpaHeHHeM wuctopum (persistent). Immutable-crex m immutable-ouepenp.
[TpoGireMa MHOKECTBEHHOTO OyAyILEro NPy aHAIN3e YYETHBIX CTOMMOCTEH B persistent-CTpyKTypax.

5. PannmoMusupoBaHHBIA BBIOOp omopHOro snementa. CrnoxHocTs Quick-Sort B xynmem u cpennem
ClTyJasix.

6. I'yOuHa pekypcuu B XyAlIEM U CPeJHEM Cllydasx. DIMMUHALUS XBOCTOBOM pekypcuu. 3amada o0
ONTHUMAJIEHOM JIEPEBE CIUSHUM.

7. Konpt Xadpmana. CnusiHue ABYX YIOPSJOYCHHBIX ITOCIEI0BATENFHOCTEH pa3IMuHON JJTMHBL.
8. Teopetuko-uHpopMaLMOHHAS HIDKHSS oLleHKa. bunapuslil mouck "ot kpas" (galloping).

9. Peanm3zanus omnepanuii BCTaBKH, YIaJICHUs U IIOMCKa MUHUMYMa. [IpeoOpa3oBaHre npou3BOIBHOTO
MaccuBa Kiouel B Kyuy (oneparus Make-Heap), muHeliHOCTh BpeMeHH paOOTHI.

10. Anroputm coptupoBku Heap-Sort.k-nuHble Ky4u, 3aBUCIMOCTh CIIOKHOCTH OTIepaIfii 0T BIOOpa
k. bunomuansuslie (binomial), nesaukue (leftlist) u koceie (skew) kyun.

11. TlocTtpoeHue yHHBEpCAJBHOIO CEMEHCTBAa JJisl LENOYMCIICHHBIX Kitoueill. CoBeplIeHHBIC
xenI-pynakiun. I[locTpoeHue coBepIeHHON Xenl-(pyHKIHH ¢ TIOMOIIbI0 YHUBEPCAIBHOTO CeMEHCTBA.

12. Wurepdeiic mMHoxectBa ¢ omubkamu. Ounsrp bmoma (Bloomfilter). Onenka BeposTHOCTH
JIOKHOTIOJIOKUTENBHOTO cpabarbiBanus. MHTepdeiic cnoBaps ¢ ommbkamu. Moaudukamnus GuisTpa
bmoma (bloomierfilter).

13. ITocTpoeHune 1eKapTOBOTO AEepeBa 3a JIMHEWHOE BPEMsI IIPH YCIOBUY NPEABAPUTENBHON COPTUPOBKH
KJItouel. B+ nepeBps: onpeneneHuss 1 OCHOBHBIE CBOMCTBA.

14. Omnepauuu moucka, BCTaBKM W yhaneHua s B+ nepeBbeB. CucTeMBbl HelepeceKaromuxcs
MHOXECTB.

15. PeaJ’II/I3aLII/I$I C HCIIOJIb30BaHuEM Jieca. PaHrn BCPIINH, 39BPUCTHUKA paHra.

16. Jlorapudmudeckas OICHKa paHra 4epe3 KOJIMYECTBO DJIEMEHTOB. PaHIOMU3MpOBaHHAs paHTOBas
IBPUCTHKA.

17. DOBpucTHka cxarus myteil. OneHKa y9eTHOH CTOMMOCTH onepaiuii (6e3 1oKa3arenbCcTBa).

buner 1
1. Peanmu3zaius Ha OCHOBE MacCHBa MIEPEMEHHOTO pa3Mepa U Ha OCHOBE CBSI3aHHOTO CITHCKA.

2. MopenupoBaHue ouepenyd C TOMOINBIO ABYX CTEKOB. 3afiadya O MOJACpXKaHUH IMHAMHYECKOTO
MaKcUMyMa B CTEKE U Ouepeau.

burer 2

1. TlocTpoeHme yHHBEpPCAIBHOTO CEMEHCTBA JUIsl LIEJOYHMCICHHBIX Kioded. CoBeplieHHbIC
xenI-pynakimn. [locTpoeHue coBepIeHHON Xenl-(pyHKIMH ¢ TIOMOIIbI0 YHUBEPCAIBHOTO CeMEHCTBA.

2. Hutepdeiic muoxectBa c¢ ommbkamu. Punerp bmoma (Bloomfilter). Ouenka BeposTHOCTH
JIOKHOTIOJIOKUTENBHOTO cpabarbiBanus. MHTepdeiic cnoBaps ¢ ommbkamu. Moaudukamnus GuisTpa
bmoma (bloomierfilter).

Kputepun onennBanus
ommnuHO (10) - BBICTaBISETCS CTYHEHTY, IIOKA3aBIIEMY BCECTOPOHHHE, CHCTEMAaTH3MPOBAHHBIC,
IyOOKHe 3HaHUS yu4eOHOM MporpaMMBbl TMCHUILIMHBI 1 YMEHUE YBEPCHHO NPUMEHSTh UX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
oTIN4HO (9) - BBICTaBISAETCS CTYACHTY, TOKa3aBIIeMy CBOOOJHOE ONEpHUPOBAaHHE 3HAHUSAMHU y4eOHOM
MpOrpaMMbl IUCUUILTMHBI, BHITOJHEHUE 33JaHUH TBOPUECKOTO XapakTepa.
OomINYHO (8) - BBICTABIJIACTCS CTYACHTY, TOKa3aBILIEMY BJIaJCHHUE IPOrPaMMHBIM yUeOHBIM MaTepUaIoM
C HAJIMYMEM HECYIIECTBEHHBIX OIINOOK B JIEWCTBHAX, CAMOCTOSTEIBHO UCTIPABIISIEMBIX YUAIIIUMCS.



xopomo (7) - BBICTaBISIETCS CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuall, FPAMOTHO U IO CYLIECTBY
U3JIaraeT ero, yMeeT NPUMEHATh II0Iy4YEeHHbIe 3HaHUS Ha MPaKTHKE, HO JOIIyCKAeTCs B OTBETE WIU B
PEIICHNH 3a/1a4 HEKOTOPbIE HETOYHOCTH.

xopouio (6) - BEICTaBISETCS CTYACHTY €CIM OH OCO3HAET BOCHPOM3BEICHUE MIPOTPAMMHOI0 yuyeOHOro
Marepuaga, B TOM YHCIE M Pa3IMYHOM CTENEHH CIOKHOCTH, C HECYIIECTBEHHBIMH OLIMOKaMu,
3aTPyQHEHUS B IPUMEHEHUH OTEIbHbBIX HABBIKOB.

xopomo (5) - BBICTAaBISIETCS CTYACHTY €CIM TEOPETUYECKOE COJEpKaHHE OCBOCHO HE IOJIHOCTHIO,
HEKOTOpbIE TPAKTUYECKHE HaBBIKM C(OPMHPOBAHBI HEJOCTAaTOYHO, B HEKOTOPBIX CIydasx ObUIM
JOIYIIEHBI OLTHOKH.

VIOBJIETBOPUTENBHO (4) - BBICTABISIETCA CTYACHTY, MOKa3aBIeMy (hparMeHTapHbBIN, pa3pO3HEHHBII
XapakTep 3HAHUM, HEJIOCTATOYHO MpaBWIbHBIE (OPMYTUPOBKH Oa30BBIX IOHATHH, HapyIICHHS
JIOTUYECKON MOCIIEIOBATEIBHOCTH B M3JIOKEHUU MPOTPaMMHOIO MaTepuaia, HO IPU 3TOM OH BIIaJeeT
OCHOBHBIMU pa3jiellaMi y4eOHOW IMporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJIyYeHHbIE 3HAHUS 110 00pa3ly B CTAaHJAPTHON CUTYyalllH.

YAOBJIETBOPUTENHHO (3) - BBICTABISIETCS CTYAEHTY B Ciy4ae OONBIIOrO KOJIMYECTBA HENOYETOB U
HENpaBWIbHBIX OTBETOB, a TaKXKe IMaCCUBHOW paboTe B XoJe 3aHSATHI, MHOTHE yueOHbIe 3aJaHus HE
BbITIOJIHEHBI.

HEYIOBJIETBOPUTENBHO (2) - BBICTABIAECTCS CTYACHTY, KOTOPbIH HE 3HaeT OOJbIleil 4YacTH OCHOBHOIO
coiepkaHusi y4eOHOW MpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmuOKH B (OPMYIHPOBKAX
OCHOBHBIX IOHSATUH IOUCLMIUIMHBI MU HE YMEET MCIIOb30BaTh IIOJIY4YEHHBbIE 3HAHUSA IIPU pPELICHUU
TUIOBBIX MPAKTUYECKUX 3aad.

HEYJOBJIETBOPUTENbHO (1) - BBICTABISIETCS CTYACHTY, KOTOPBIH HE OCBOWJI TEOPETHYECKOE U
MPaKTHYECKOE COIEpKaHue Kypca, BCE BBIIIOJIHEHHbIE yueOHbIe 3a1aHHs COfIepKaT IpyOble OMINOKH.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemsi mpoBeneHHs SK3aMeHa MO AWCLHUILUIMHE 00ydarommecs MOTYT IOJIb30BaThCs MPOrpaMMoOin
JUCLUIIMHBL. DK3aMeH MPOXOAMT IyTEM CIIEIHaIbHOTO OIIPpoca, IPOBOIMMOTO B YCTHOH (opme.



