— ANO
Llenn Mecsaua:
06y4aoLWmMNCa NOHUMAET:
® MPUHLMMNbI PAaBOTbl CO CTPOYHbIMK MEPEMEHHbIMU;
e [MPUHUMMbI MPUMEHEHWNS CTPYKTYPbI AaHHbIX “[lekapToBO AepeBo”;
AHBapb 2025
e KOHLEeNTbl MpednKc 1 Z-QyHKLUN.
roga
oby4atoLllmMica yMeer:
® XelMPOBATb CTPOKM,
e cCTpouTb “[ekapToBO AepeBO”;
® BblUYMCAATb NPEDPUKC N Z-PYHKLMIO.
N2 dopmMart 3aHaTUNA TeMa 3aHaTUg Copep)XaHue 3aHaTUs
] CemuHap CTPOKM. XelLMpoBaH e XelmnpoBaHMe: 06Lada KoHLEeMUMA. XelmpoBaHme
CTPOK. BbICTpOe cpaBHEHME MOACTPOK
CTpOKMW. XellnpoBaHme:
2 CeMmumHap obcyaeHume 3agad BcOLL m Pa36op 3aga4 Ha NPOoOMAEHHYIO TeMY
nepeYyHeBbIX oNMMnNMag,
CTpoOKW. XellMpoBaHMe: peLueHne .
3 MNpaKTUKYM apau PelleHWe 3ag0ay Ha NPONAEHHYO TEMY
4 CemuHap CTooKM. FpedmKe 1 Z-byHKLUS MpedunKc 1 z-dyHKUMA. NTocTaHOBKaA 3aga4m MoOMCKa
NOOCTPOKM B CTPOKE
CTpoku. NMpedunKc n z-pyHKLMA:
5 CemuHap obecy»kaeHue 3agad BcOL m Pa36op 3aga4 Ha NpoMaeHHYo TeMy
nepeYHeBbIX ONIMMNMag,
6 [NMpaKTUKYM CTPOKN. TIPEPUKC 1 Z-DyHKLMS: PelleHWe 3aga4 Ha MPONAEHHYO TEMY
peLleHne 3agay
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CTpyKTypa OaHHbIX «[eKapTOBO AEPEBO» MO ABHOMY
Kntody. PaboTa ¢ ykazaTenamu. [NoctpoeHune
7 CemuHap HdekapTtoBo OepeBo. HacTtb 1 «[JekapToBa gepeBax». Onepaunm Split n Merge.
Onepaunm nobaBneHnsa 1 yoaneHna 31eMeHTOB.
Onepauma Update n nogaep>kaHme gaHHbIX O OepeBe
N3yueHne MHCTPYMEHTOB aHaiM3a JaHHbIX Ha a3blKe

OcHOBbI aHanM3a gaHHbIX B

8 DakynbTaTUB Python. YacTb 2 Python: 61M6nmnoTekn numpy 1 pandas
HekapTtoBo OoepeBo. HYacTb 1. .
9 [NMpaKTUKYM belleHMe 3anad PelleHMe 3aga4 Ha NPOMOEHHYIO TEMY
CTpyKTypa OaHHbIX «[JeKapToBO AePEeBO» MO
. HeaBHOMY KJtouy. Moeqa «[lekapToBa gepeBa» Mo
10 CemuHap flexaproso aepeso. Hactb 2. HeaBHOMY K/tovy. 3agada RMQ 1 gpyrme. MaccoBble

Mepebop BapUaHTOB -
onepauuu Ha «dekapToBa gepeBa»: MpMbaBUTb Ha

OTpe3Ke, MPNMCBOUTb Ha OTPE3Ke, PAa3BEPHYTb OTPE30K

HdekapToBO OepeBo. HacTb 2:
1 CemuHap obecykaeHue 3agad BcOL m Pa36op 3a0a4 Ha NPOMOeHHYI0 TeMy
nepeYyHeBbIX onMMnman
HekapToBo OepeBo. HacTtb 2:

12 [NpaKTUKym PelleHVe 3aga4 Ha NPOVOEHHYIO TEM
P Ky pelleHmne 3agad A poviA Y Y
LleHb .
KoHcynbTaumMa no npomraeHHbIM MHgmBuayanbHble 06CYy»KOAeHUA MPOBNEMHbIX TEM U
13 MHANBUAOYASTbHbIX
5 TeMaMm 3aa4 C yYeHUKaMm
KOHCY/1IbTALINMN
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Llenn Mecaua:
oby4yatoLMinca NOHMMAET:
® YCTPOMCTBO pa3pexkeHHbIX Tabnunu,
e TMpPUVHLMMbI OBHApPY>KeHMa obLLero Nnpeaka OAByx BePLUMH,
®deBpanb 2024 PrHL Py L Penka AByx BEPLIWH,
roaa obyyaloLmMica yMeeT:
® HaXoOWTb MOCTbI U TOUKM COYSIEHEHUS,
® TOMOSIOMMYECKM COPTUPOBATbL rpad;
® ICKATb KOMMOHEHTbI CUTbHOM CBA3HOCTMU.
N2 dopmaTt 3aHaTHA TeMa 3aHATUA Copnep)xaHue 3aHATUA
PelweHuMe 3agayvm RMQ € NOMOLLbIO paspereHHbIX
1 CemuHap Pa3peXeHHble Tabnuubl A Q L Pasp
Tabnuy,
Pa3peXeHHble Tabnumubl:
2 CemumHap obcyaeHume 3agad BcOLL m Pa360op 3a4a4 Ha NPOoONAEHHYIO TeMY
rnepeYyHeBbIX ONIMMNMaL,
Pa3peXeHHble Tabnumubl: .
3 MpaKTUKym PelwleHMe 3a0a4 Ha MPOUNLOEHHYIO TEMY
pelleHme 3agad
[MocTtaHoBKa 3agaym LCA. PelleHuMe npu NnoMoLm
4 CemuHap 3agava LCA OGUMHAPHbIX MOOBEMOB U CTRYKTYP OaHHbIX «OepeBo
OTPE3KOB» U «Pa3pPEXEHHbIE TabNMLIbI»
3apada LCA: obecy»kaeHwme 3agad .
5 CemuHap A YA A Pa36op 3a4a4 Ha NponaeHHYo TeMy
BcOLL 1 nepeyHeBbIX onmMMnman,
6 [paKTUKYM 3apgava LCA: peweHme 3agauy PelleHWe 3agay Ha MPONOEHHYIO TEMY
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7 CeMuHa Mpadbl. [MTONCK MOCTOB 1 TOYEK Knaccmyeckas 3agada NomMcka MOCTOB M ToYeK
P couneHeHuda couneHeHus B rpade 3a NMHENHoe BpemMA
KoMaHOoHOe copeBHOBaHME B peLleHMn 3a4a4 rno
8 [MpaKTUKym KoMaHOgHaga onmMnmaga
nporpaMmmMmMpoBaHnIo
Mpadbl. [MTOMCK MOCTOB 1 TOYeK .
9 [paKTNKYym PelleHMe 3a0a4 Ha NPOMOEHHYIO TEMY
CouUNeHeHnsa: peLlleHmne 3aga4y
lMpadbl. Tononormnyeckad Tononormyeckas copTmpoBKa rpada. Nomck
10 CemMuHap COPTUPOBKA N MOUCK KOMMOHEHTA KOMMOHEHT CU/IbHOM CBA3HOCTU U MOCTPOEHME
CWUTbHOM CBA3HOCTMU KoHOeHcaunm rpada
lMpadbl. Tononormnyeckada
COPTUPOBKA N MOUCK KOMMOHEHTA
N CemuHap CUbHOM CBA3HOCTU: OBOCYXKOeHWe Pa36op 3a4a4 Ha NPoONAEHHYIO TeMY
3aga4 BcOLU n nepeyHeBbIX
onnuMnunag
Mpadbl. Tononormnyeckada
COPTUPOBKA M MOUCK KOMIMOHEHTA .
12 MNMpaKTUKYyM . PelleHMe 3a0a4 Ha NPOMOEHHYIO TEMY
CUJTbHOW CBA3HOCTU: peLleHne
3agad
[leHb .
KoHcynbsTauma no npongeHHbIM MHOouBMAOyanbHble 06CyKOeHUA MPOBAEMHbIX TEM U
13 MHONBUOYQASIbHbBIX
o TeMam 3334 C yd4eHMKamMu
KOHCYNbTALMMN
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ANO
Llenn Mecsaua:
0by4aoLWmMnNCca NOHUMAET:
® YCTPOWCTBO CUCTEMbI HEMEPECEKAOLLMXCA MHOXECTB;
MapT 2025 e OTNM4Ma 6opa OT APYrMX CTPYKTYP AAHHbIX;
rona e [MPUVHUMMbI NPUMEHEHUA FEOMETPUN B MPOrpPaMMmMpPOBaHMN;
e KoHUuenuuto SQRT-gekoMno3numm;
oby4atollmMimca yMeer:
® HaxoOWMTb MUHMMANbHbIN OCTOB B rpade;
e pellaTb reoMeTpmYecKmMe 3a4a4um B NPorpaMmMmMpoBaHnm.
N2 dopmMarT 3aHaTua TeMa 3aHaTus Coaep)xaHue 3aHAaTUs
Mpadbl. [MONCK MUHMMANbHOIO
1 CemuHap OCTOBa U cMUCTEMA CuncremMa HenepeceKaLWMXCad MHOXXeCTB. ANropUrT™m
HernepeceKaLLMNXCa MHOXeCTB Kpackana c ncnonbsosaHmneMm CHM. Anroput™m lNprma
(CHM)
Mpadbl. MOMCK MUHMMaNbHOIO
OCTOBa 1 cUcTeMa
2 CemuHap HernepeceKaLLMXCa MHOXECTB Pa36op 3a4a4y Ha NPONAEHHYIO TEMY
(CHM): obey»koeHme 3agad BcOLU
M NepeyHeBbIX onMMnmag,
Mpadbl. [MTOUCK MUHMMANbHOIO
OCTOBa M cMUCTEMA .
3 MpaKTUKyMm PelwleHMe 3a0a4 Ha MPOUNLOEHHYO TEMY
HernepeceKaLLMXCAa MHOXXECTB
(CHM): peweHue 3agay
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XpaHeHne cTpoK B 6ope. Cnocobbl MocTpoeHma bopa:
4 CemuHap CTpoku. CTpyKTypa AaHHbIX «bop» | Xell-man, MaccuB, cioBapb. Lindposom 6op. PelueHune
KNaCcCMYeCKMX 3ada4 C MICNOb30BaHMeEM 6opa
Crpokun. CTpyKTypa OaHHbIX «Bop»:
5 CemuHap obcyaeHme 3aaad BcOLL m Pa36op 3a4a4 Ha NPoMOeHHY0 TeMy
nepevyHeBbIX onMMnuag,
6 [NMpaKTUKYM CTpoku. CTPYKTYPa AaHHBIX «60p: PelleHWe 3aga4 Ha MPONAEHHYO TEMY
peLleHne 3agad
Toukn 1 BeKTOpPbI. CNoYKeHue, BbluMTaHWe, B3ATUE
7 CemuHap BasoBaga reomeTpuqa CKangpHOro 1 cCMeLlaHHOro NpounsBegeHmMa OByx
BEKTOPOB. Knaccmyeckume 3agadvym Ha reoMeTpuio
8 DakynbTaTIE “NMTnk6e3 No a3blkaM™: Kakon 1 gna i O6CyKOeHWe A3bIKOB NPOrpaMMmMpPOoBaHmMA. TakKe MX
Yyero Hy>keH MJIFOCOB M MUHYCOB
basoBaga reomeTpuda: pelleHmne .
9 MNpaKTUKym sanay PelwleHMe 3a0a4 Ha MPOUNLOEHHYIO TEMY
OcHoBHaga nges. [lekoMnosunuma MaccrBa: MacCoBble
onepaumnm Ha oTpesKax, KoIM4YeCcTBO TOUEK B
10 CemuHap SQRT-gekomMnosnyma. Hactb 1 npsaMoyronbHuKe. JeKoMno3numnsa B rpadax: nerkme um
TaXKenble BePLUMHbI, MOMCK KONTMYEeCTBa
TPEeYroIbHUKOB B rpade
SQRT-gekoMno3muma. Yactb 1:
obcykaeHume 3agad BOLL m .
N CemuHap Pa360op 3a4a4 Ha NPoMAeHHYI0 TeMy
rnepeyHeBbIX onMMnuag,
SQRT-gekoMno3muma. Yactb 1: .
12 MNpaKTUKym PelweHMe 3a4a4 Ha MPOUNLOEHHYO TEMY
pelleHre 3agay
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eHb .
A KoHcynbTauma no nponaeHHbIM NHovBMaOyanbHble 06CYXKOEHUA MPOOAEMHbBIX TEM U
13 MHAONBUOYQTIbHbBIX
N TeMaM 3afa4y C yd4eHUKamMum
KOHCY/IbTALM U
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Llenn Mecsaua:
obyyatoLulmMca NOHUMAET:
e MOEK OMHAMMYECKOro NporpaMMmMpoBaHng;
Anpenb 2024 .
rona e [MPUHUMMbI peanm3aunm AMHaAMMUYECKOro NPOorpaMMmMpPOoBaHMAa Ha NOOOTPE3KaX N NoanepeBbax,;
oby4yatoLmMinca ymeer:
e pellaTb 3ada4M NOBbILUEHHOM CIOXHOCTU Ha SQRT-0eKOMMO3ULUIO;
e pellaTb 3a4a4M NOBbILLEHHOW CIOXHOCTU Ha ANMHAMMUKY;
® pellaTb reoMeTpmYecKMe 3ada4mM NoBbILLIEHHOW CIOXHOCTM.
Ne dopmaTt 3aHaTHA TeMa 3aHATUA Copnep)aHue 3aHATUA
SQRT-gpekoMno3numa. leKoMno3smLumsa 3arnpocoB B
1 CemuHap SQRT-pekoMno3nymnga. Yactb 2 Q A u'u a L P
OHManH. Anropmnt™ Mo
SQRT-gekoMno3nmuma. Yacrtb 2:
2 CemumHap obcyaeHume 3agad BcOLL m Pa36op 3aga4 Ha NpPoMaEeHHYO TeMy
nepeYHeBbIX oiMMnMan
SQRT-gekoMno3nmuma. Yacrtb 2: .
3 MpaKTUKym PeleHKe 3a0a4 Ha NPONOEHHYIO TEMY
pelleHme 3aaay
NpooBuHYyTaa OMHaMuMKa.
[MHaMUYecKoe OnHaMmyeckoe nporpaMMmpoBaHmMe Mo NogoTpesKam
4 CemuHap n nogaepeBbamM Knaccmyeckme 3agadum Ha Ux
nporpaMmMmpoBaHmeE Ha
npUMeHeHMne
nogoTpe3Kax 1 nogaepeBbax
MpoaoBuHyTaa gaMHaMmMKa.
OduvHaMumyeckoe .
5 CemuHap Pa36op 3aga4 Ha NpoMaeHHYo
nporpaMMmMpoBaHME Ha
nogoTpesKax N NogaepeBbax:

A00+400O0
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obcyrkaeHwme 3agad co BCOL m
OPYIMX NEepeYHEBbIX ONIMMIMNAL
MNpooBuHyTaa gMHamMumka. O Ha
6 MNpaKTUKym nogoTpe3Kax N nognepeBbax.: PeweHue 3aga4y Ha MPONOEHHYO TEMY
pelleHme 3agad
7 CemuHap M pOABMHYTaS reoMeTPUS JdononHeHMe 3agad no reometTpmn. Obey>kaeHune
BEKTOPHOIO M CKaNapHOro NnponssegeHms
MpodopueHTaLm Kak npaBubHO BbIbpaTb Becepa co ctyoeHTaMM NiyyLlmnx By30B Mo
8 OHHBIN CEMUHAD TPaeKTOPWIO MOCTYNeHNA ON4 HanpaBneHnto. Bce BO3MOXXHbIe BapUaHTBI
onmMMnMagHmKa? nocTyrnieHunsd. CpaBHeHWe HarnpaBieHWU MoOrOTOBKM
MNpoaBUHYTad reoMeTpumd: .
9 [MpaKTUKYM PelleHWe 3a0a4 Ha NPOVOEHHYIO TEMY
pelleHre 3agad
TunnoBble 3agaymn, BCTpevatowmeca Ha
10 CemuHap OnmMnmagHble 3aga4m Ha cobecenoBaHuax. Ob6CykaeHme TeM, KoTopble
IT-cobecenoBaHuax. Hactb 1 BCTpeYatoTca Yalle Bcero. Kak Bectn cebd Ha
cobeceqoBaHUM
OnnMnunagHble 3agadnm Ha IT
1 CemuHap cobecegoBaHmax. Yactb 1: Pa36op 3a0a4 Ha NPOVOEHHYO TeMy
pelleHme 3agaud
OnuMnumagHble 3agadm Ha IT
12 [NMpaKTUKYM cobecegoBaHmax. Yactb 1: PelleHne 3aga4 Ha MPONAEHHYO TEMY
pelleHne 3agad
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A KoHcynbTauma no nponaeHHbIM NHouBmMAayanbHble 06CY>KOEHUA MPOBNEMHbBIX TEM U
13 MHAONBUOYQTIbHbBIX
N TeMaM 3afa4y C ydeHUKaMu
KOHCY/IbTALM U
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