degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: [Tpumenenue Python B craTucTHYECKOM aHAIHM3€ JaHHBIX
10 HANPABJICHHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
npo¢uib NOArOTOBKHU: [IpuknagHas MateMaTuka 1 HHGOpMaTHKa

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa aIropuTMOB U TEXHOJIOTUH TPOrPaMMHUPOBAHUS

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 0 gac.
ceMuHapsl: 45 vac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2
KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1
[IporpamMmy cocraBunu:

M.E. bekeToB, aCCUCTEHT
O.H. UBueHko, cTapiiunii mpenoaaBaTeb

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl aITOPUTMOB U TEXHOIOrui nporpammuposanus 11.06.2020



AHHOTANMA
Kypc mo ocHoBHBIM OHONHMOTeKaM s3bika Python m MeTomam, ucmonb3yembiM Ipu padoTe ¢ JaHHBIMH (B
aHaJIM3¢ JTaHHBIX):

- pabote ¢ YnCIOBBIMU MaccuBamMu B NumPy,

- pabote ¢ TaOIMYHBIMY JaHHBIMU B pandas,

- MOCTPOEHUIO TPaUKOB U AMarpaMM (BH3yallu3alluy JJaHHBIX) B matplotlib,
- 0a30BBIM CTATUCTHUYECKUM MOJICIISIM MAallIMHHOTO 00y4eHus B scikit-learn

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

ITo3HaKOMHTB CTYIEHTOB C S3BIKOM IIporpaMMmupoBanust Python ¥ mOAroTOBUTH MX K NPAaKTUYECKOM
JEeSITEIbHOCTH B TOJDKHOCTSIX aHAJTUTHKOB M TPOrPaMMHUCTOB IIPOrPaMMHOI0 00€CTICUeHUSI.

3agaum AUCUMIIUHBI
* CchopmupoBarh 3HaHUS O IPABUIIBHOM ITPUMEHEHHH si3bIKa Python B paspaboTke.
* CchopmupoBarh 3HaHUS O ONYJIAPHBIX OMOnMHoTekax u ¢pperiMBopkax Ha Python.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 CriocobeH pemiars akTyallbHbIC 3aa49H

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX

(dyHIaMEHTANbHOHN U NPUKIAJAHON MAaTEeMaTHKH |IPUMEHSATh NpPHU pElIeHUH 3agad  [pogeCCHOHANBHOM
JeSITeTbHOCTU
[IK-2.1 3HaeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeTbHOCTH B oOmnactu
[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH

Hay4HO-UCCJEI0BATEIBCKON U NpUKIaAHON
JEATEJIbHOCTA COBPEMEHHBIA MaTeMaTUYECKUI
anmnapar 1 aJlrfOPUTMbI, OCHOBHBIE 3aKOHbI
€CTeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MNPOrpaMMUPOBAHUS U IPOrPAMMHOE

BJIaJ€CT 3HAHUEM OCHOB (1)I/IJ'IOCO(1)I/II/I 1 MCTOHOJIOTUHN HAYKHU,
3HAaHUEM METOHOB HAYyYHBIX HUCCJICIOBAaHUM 1 HAaBBIKAMHU HX
MMPOBCACHU

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYLIECTBYIOIIUX METOIOB U aJrOPUTMOB pELICHHS 33134

06ecnequI/Ie; OIepalluOHHbIC CUCTEMBI U
CCTCBLIC TCXHOJIOTHH

uppoBoH 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnuorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!
CHHTAKCHUC sI3bIKa porpamMmuposanust Python;
OOILENPUHATHIE CITOCOOBI penieHus 0a30BbIX 3314 C UCIIOIb30BAaHHEM 0COOCHHOCTEH S3bIKa;
OCHOBHBIC OuONMMOTEKH U (ppeiimBopku Ha Python;
TPUHIIMIT HCTIOJTHEHHS porpamM Ha Python;
TUIIBI JTaHHBIX s3bIKa Python;
yIpaBlieHHE IIOTOKOM BBIIOIHEHHS B Python;
BO3MOXHOCTH CTaHAAPTHOUN OMOIHOTEKH;
npaBuiia paboThl C UCKITFOYCHUSIMU;
BHYTpPEHHEE CTPOCHHUE KOHTEHHEPOB CTAaHJAaPTHOW OMONMOTEKN M BPEMEHHYIO CIIOKHOCTh OTEepaIuii ¢
HUMH;
MpHHIUT paboThl cOopku Mycopa B Python;
KOJMPOBKH, HCIIONB3YIOIIMECS NpU XpaHeHHH TeKCToBhIX aaHHbIX (ASCII, Windows-1250/1251,
UTF-8, UTF-16).
YMETb:
peanu3oBbIBaTh OMOIMOTEKY O0IIero Ha3HaYeHUs Ha si3bike Python mo 3amanHbM nHTEpdEticam;
pemars 3a/1a4u, CBSI3aHHbIE ¢ 00paOOTKOW TaHHBIX, HA si3bIke Python.




BJIAJIETh:

OCHOBHBIMU OMOIMOTEKaMH U MHCTPYMEHTaMHU pa3padoTunka Ha si3bike Python.

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

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATEIIFHYIO paboTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 3nakoMcTBO ¢ Python 3 3
2 Pabora c Jupyter, ocHoBbI Python 6 6
3 Pabora ¢ NumPy 9 9
4 Xpanenue naHHbIX. Pandas 18 18
5 Busyanuzanusa naHHbIX 6 6
6 MammHHoe oOy4enue B Python 3 3
Nroro gacos 45 45

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. 3nakomctBO ¢ Python

Beenenwne, nouemy Python, ocHOBHBIE OMOIMOTEKH, YCTAHOBKA.

2. Pabora ¢ Jupyter, ocHoBEI Python

3amyck Jupyter, crpykrypa Notebook-a, knerku, komanael. OcHOBEI Python — 00bekThI, QyHKITHH,
TUTBL, UMIOPTHL, control flow. CTpyKTypsl JaHHBIX (JUCTBI, KOPTEKH, CIOBapH, set-bl), HyHKIHUN

(aprymenrtsl, lambda-¢pynkuun), padora c daiaamu.

3. Pabora ¢ NumPy

Uucnosble (Nnumpy-)MacCUBbI, HHAEKCHI, apu(METHKA, OCH U TPAHCIIOHUPOBAHHE, (PYHKIIUH.

BeKTOpI/BaLII/IH, JIOTUKa, COpPTHUPOBKA, arperamus, 4YTCHUC M 3allrUCb numpy B (’paﬁn, JIMHCHHAs

anrebpa.

BuyTpennoctu ndarray, koHkareHaius, tile, broadcasting, cHoBa copTupoBKH, ObicTpblii NumPy —

Numba.

4. Xpanenue nansabeix. Pandas

Tunbr (Series, DataFrame), omepaumu: ungexcel, drop, apudmeTnka, (YHKLUHH, COPTHPOBKA,

paHXHUPOBaHHE, CTATUCTHKA.

TexcroBbie daiinsl, JSON, XML u HTML, 6unapusie dopmarst (HDFS), noctyn k API, B/I.
Ounprpanus, binning, outlier-1, sampling, vHAMKAaTOPHI, dUMMYy-IepeMeHHbIE, CTPOKH.

Uepapxudeckue nHACKCHI, join, merge, KOHKaTeHanus, reshape, pivoting.




GroupBy (dict, series, pynkimus), split-apply-combine, KBaHTHIIH.
Kareropuansubie nanubie, eme HeMHoro GroupBy, MeTtos pipe.

5. Busyanuzauus JaHHBIX

Matplotlib: figures, subplots, colors, markers, ticks, labels; nuneiiHble rpaduku, THCTOTPaMMBI,
scatterplot-bl.

6. Mammnnaoe o0yuenue B Python

[Ipocteie Mmogenu: Patsy, statsmodels, scikit-learn.
Sclearn u pandas.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Y4eOHast ayTuTOpHs, OCHAIICHHAs! KOMITBIOTEPaMH JJIsl KaXK/I0TO CTY/CHTA.
6.Ilepeuenn pexkoMeH1yeMoii JINTEPATYPbI

OcHoBHas 1uTEparypa

1. "Python s ananu3za nanueix" (Wes McKinney) - naHHast KHuTa npeyaraet 0030p OCHOBHBIX
WHCTPYMEHTOB U OubnroTek Python mis pabotel ¢ manubiMu, Brirodast NumPy, pandas, matplotlib u

TpyTHE.

2. "Python Data Science Handbook" (Jake VanderPlas) - sta kaura npeacrasnsier co0oit
MCUEpIBIBAIOIIEE PYKOBOACTBO 110 MpUMeHeHuto Python st ananu3a qaHHBIX, BKIIIO4Yas paboTy ¢
MacCHBaMU JaHHBIX, BU3yaJIN3alMI0, MALTMHHOE 00yueHHE U CTATUCTHYECKUH aHaJIH3.

3. "Python for Data Analysis" (Wes McKinney) - B 3TOif KHUT€ aBTOp OIMCBHIBAET OCHOBHBIE
WHCTPYMEHTHI M TEXHUKH aHallM3a JJaHHBIX C UCTOb30BaHueM Python n 6ubnmorexu pandas.

JomnonHurensHas aureparypa

1. "Data Science from Scratch" (Joel Grus) - naHHast KHHTa MpejIaracT BBEACHUE B OCHOBBI aHATN3a
JAaHHBIX ¢ Ucnonb3oBaHueM Python, Bkirouast paboTy ¢ JaHHBIMH, BU3yaJIM3alMI0, MAIIMHHOE
00y4eHHUE U CTATUCTHKY.

2. "Python Machine Learning" (Sebastian Raschka, Vahid Mirjalili) - 3Ta kaura oxsarsiBaet
npumenenue Python s MammHHOTO 00yUeHHs M aHAJIN3a JaHHBIX, BKITIOYAs Pa3INUHbIC aJITOPUTMBI U
METO/IBI.

3. "Think Stats: Exploratory Data Analysis in Python" (Allen B. Downey) - aBrop npezacrasisiet
KOHIIETIIINM ¥ MHCTPYMEHTBI CTaTHCTHUECKOTO aHaJIM3a JaHHBIX ¢ ucnonb3oBanueM Python, ¢ pokycom
Ha MCCIIeI0BATEILCKOM aHAJN3E TaHHBIX.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

Bupgeonexiuu, T0CTYITHBIE IO CCBUIKE:
https://www.youtube.com/watch?v=VP2wRhwlg6c&list=PLJOzdkh8T5kpIBTGI9mM2wVBjh-50pdw
Bl

OcHOBBI IporpaMMupoBanus Ha Python
https://www.coursera.org/learn/python-osnovy-programmirovaniya
A3k nporpammupoBanus Python
http://www.intuit.ru/studies/courses/49/49/info



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

IDE PyCharm
Coopka python Anaconda: numpy, scipy, pandas, matplotlib, sclearn.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

MO’KHO H3y4aTh JOTOIHUTEIBHO MaTEPUAIIbI TOXOKUX KypPCOB:
OcHoBBI IporpaMMupoBanus Ha Python
https://www.coursera.org/learn/python-osnovy-programmirovaniya
A3k nporpammupoBanus Python
http://www.intuit.ru/studies/courses/49/49/info

Jluteparypa 17151 CaMOCTOSTENTBHOTO U3YUCHUS
1. Mapk Jlytu, «U3ygaem Python», CumBosn-utroc, 2010.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaspaGorunkm:

M.E. bekeToB, acCUCTECHT
O.H. VBuenko, cTapunii mpernoaaBarTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH pemiars akTyallbHbIC 3aa49H

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MPUKJIAAHON MaTeMaTHKH U MH()OPMATHKH M CIIOCOOCH HX

(dyHIaMEeHTaNbHOM U NPUKIIQJHON MaTEeMaTHKK |[IPUMEHSATh TIPU pElIeHUH 3agad  1podeCCHOHANBHOM
JIeSITCIIbHOCTH
I1K-2.1 3Haer OCHOBBI Hay4YHO-UCCIEeI0BATEIbCKOU
JIEATEIIbHOCTH B obmactu
[IK-2 IlornmaeT u cCiocOOCH MPUMEHUTH B MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTUU

Hay4HO-UCCJIEN0BATEIbCKON U IPUKIaJHON
JEATENBHOCTH COBPEMEHHBII MaTeMaTHUECKUI
anmnapar 1 ajJropuTMbl, OCHOBHBIE 3aKOHbI
€CTECTBO3HAHUS, COBPEMEHHBIE SI3bIKU
[IPOrpaMMUPOBAHUS U IPOIPAMMHOE
o0ecrieyeHne; ornepanoOHHbIe CUCTEMBI U
CETEBbIE TEXHOJIOTUU

BJIaJIeeT 3HAHUEM OCHOB (PHIIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIICJOBAaHHN M HABBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 Hmeer mnpakTHYECKHANBIT HCIOIb30BaHUS
CYLIECTBYIOIIUX METONOB MU aJIFOPUTMOB pELICHMs 3aad
uuppoBor 00pPaOOTKA CHTHAJIOB, WCIONB30BAHUS CETH
Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
OoubnuorpauyecKkoro paspICKaHUSA H  ONHCAHHA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMHU

2. Iloka3are i OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIbTATC MUIYUYCHHA JUCHHUIIIINHBI «HpI/IMCHeHI/Ie PythOl’l B CTAaTHUCTHYCCKOM aHAJIM3€C JaHHBIX»

00yJaromuiics JOKeH:

3HATb:

CHHTAKCHC sI3bIKa porpaMmupoBanust Python;

OOILENPUHATHIE CITOCOOBI penieHns 0a30BbIX 3314 C UCIIOIb30BAaHHEM 0COOCHHOCTEH S3bIKa;
OCHOBHBIC OMONMMOTEKH U (ppeiimBopku Ha Python;

TPUHIIMIT HCTIOJTHEHHS porpamM Ha Python;

THUIIBI JAHHBIX s13bIKa Python;

yIpaBJeHue OTOKOM BhINoJaHeHus B Python;

BO3MOXHOCTH CTaHAAPTHOUN OMOIHOTEKH;

npaBujia pa6OTLI C UCKIIFOUYCHUSMMU,

BHYTpPEHHEE CTPOCHHUE KOHTEHHEPOB CTAaHJIaPTHOW OMONMOTEKN M BPEMEHHYIO CIIOKHOCTh OTEepaIuii ¢

HHUMU,

MpHHIUT paboThl cOopku Mycopa B Python;
KOJIMPOBKH, HCIIONB3YIOIIMECS NpU XpaHeHHH TeKCToBhIX aaHHbBIX (ASCII, Windows-1250/1251,

UTF-8, UTF-16).
YMeETh:

peann3oBbIBaTh OMOIMOTEKY O0IIero Ha3HaYeHUs Ha si3bike Python mo 3amanHbM nHTEpdEticam;
pemars 3a/1a4u, CBSI3aHHBIE ¢ 00paOOTKOW TaHHBIX, HA si3bIke Python.

BJIaJeTh:

OCHOBHBIMU OHOMMOTEKaMH ¥ HHCTPYMEHTaMHU pa3paboTunka Ha s3bike Python.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Umnoptupyiite NumPy kak np . Beisicaure, kakasg Bepcuss NumPy y Bac ycTaHOBIEHa.

n —

2. Komanma "a =

np.random.randn(10)" co3maer maccuB a u3 10 ciyuaitaeix uncen (float-oB).

UccnenoBarb, HackonbKko "PKOHOMHee" XpaHHUTh ero kak NumPy-maccuB (a He kak list(a) ) — Oymem
rerepupoBats a u3 10, 100, ..., 10 6 Takux ciay4aiHbIX yucel, U OyleM CMOTPETh Ha JOMI0 pa3Mepa a

oT pasmepa list(a) .

Pasmep B mamsaTu kakoro-to oobekTa B Python mMoxHO ompenenuts ¢yHKIuEH U3 OMOIMOTEKH SYS —

CUCTCMHBIX YTHUIIUT.

3. Umnoptupyiite NumPy kak np . Beisicuure, kakas Bepcuss NumPy y Bac ycTaHOBIEHA.




4. Cospmaiite maccuB a cnywaiibpix uucen np.random.randn() pasmepoB (10,10,10). Haiinurte
HauOOBIINN ¥ HAMMEHBIIHI dJIeMeHT. Haiiiure cyMMy BCEX MOJIOKHUTEIBHBIX JIEMEHTOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1 3 2. Jlan maccuB nensix yucen A[0..n-1]. M3BectHo, uTto Ha unTepBasie [0, m] 3HaYeHUsT MaccuBa
CTpPOTrO BO3PACTAIOT, a Ha MHTepBaje [m, n-1] crporo yosiBatotr. Haditu m 3a O(log m).

2 <n<10000.

2 4 1. Ilepsole k 311eMEHTOB JJIMHHOM MOCIE0BATEILHOCTH.

Jlana oOueHb MAJMHHAS IIOCIENOBAaTEIbHOCTh IIENBIX 4YHCesN AIuHBI n. TpeOyercss BbIBeCTH B
OTCOPTHpPOBaHHOM BHAE €€ mepBble k amemeHToB. IlocimemoBarenbHOCT MOXKET HE IMOMEHIATHCS B
namsTh. Bpems paboter O(n * log(k)). Jom. mamsars O(k). Mcionb3oBarh ciusHue.

3 3 2. lopsanxossle cratuctuku. Jano yucino N u N cTpok. Kaxknas ctpoka comep:kauuT KOMaHIy
no0aBlieHUs] WM YNAJICHUS HATypajbHBIX YHCEN, a TaKKe 3alpoc Ha moigydeHue k-oil mopsiikoBOi
cratucTiky. Komanaa nobGaBnenus umcia A 3aJaeTcsl HOJIOKHUTEIBHBIM YHCIOM A, KOMaH/Ia y/laJIeHHs
yrcna A 3a1aeTcsl OTpULATEIbHBIM YHCIOM “-A”. 3anpoc Ha nosydeHue k-oi opsiIKOBON CTaTUCTHKH
3afaercs yrciioM k. TpeGyemas ckopocTs BeionHeHus 3ampoca - O(log n).

4 4 1. Camas ynaneHHas BEepIIHHA.

Jns KaxI0M BEpLIMHBI ONPEIAEIUTE PACCTOSHME A0 CaMOM yJaJeHHOW OT Hee BEpIUMHBL. Bpems
paboTel 1omKHO OBITE O(n).

d)opMaT BXOJHBIX JaHHBIX:

B nepBoii crpoke 3anucaHo kxonmuuecTBo BepmimH n < 10000. 3arem cnexyer n — 1 crpoka,
omnuceiBatomas pedpa nepesa. Kaxxaoe pedpo — 3To Ba pa3nuyHbIX HENbIX YACIA — UHACKCHI BEPIIMH B
JMana3oHe

[0, n—1]. Unnekc xopus — 0. B xaxaoM peOpe poAMTENbCKOW BEPIIMHOHN SBIISETCS Ta, Ye HOMEp
MEHBIIIE.

@dopmaT BHIXOAHBIX JAHHBIX:

Brixon momkeH copepkaTh n CTpok. B 1-0if cTpoke BBIBOAWUTCS PacCTOSIHUE OT i-OM BEPLIMHBI 10 CAMOM
YIJICHHOH OT Hee.

Kpurepun onennBanus
OTJINYHO
10 BcecTOpOHHHE, CHCTEMaTHU3UPOBaHHbIE, ITyOOKHE 3HAHWUA y4eOHOH MporpaMMbl AMCUUILUIMHBI U
yYMEHHE YBEPEHHO NPHUMEHSATh MX Ha IMPAKTUKE NPH PEIICHUH KOHKPETHBIX 3ajad, CBOOOAHOE H
MpaBUILHOE 00OCHOBAaHHUE MPUHSTHIX PEILICHHIA;

9 cucremaru3upoBaHHbIC, NTyOOKHE 3HAHUSA Y4€OHOM MpOrpaMMbl AUCIUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHSATh WX HA MPAKTHKE NPU PEHICHWH KOHKPETHBIX 3a]ay, MNpaBHWIbHOE 000CHOBAHUE MPHUHSATHIX
peLIEHN;

8  mryOokue 3HaHUS y4yeOHON NMPOrpaMMBbl IUCHUIUIMHBI U YMEHUE IPUMEHATh UX Ha MPAKTHKE MPH
peIIeHUH KOHKPETHBIX 3a]1a4, MpaBUJIbHOE 000CHOBAaHHUE MIPUHATHIX PELICHUH;

XOPOILO
7 TBepAO 3HAET MaTepHaj, TPAMOTHO U II0 CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTh MOTyYCHHBIE
3HaHMA Ha MPAKTHKE, HO JOITyCKAeT B OTBETE WJIM B PEIICHHHU 33/1a4 HEKOTOPbIE HETOUYHOCTH;

6 3HaeT MaTepuall, [paMOTHO M3JIaraeT €ro, yMeeT [IPUMEHATh [10JyYeHHbIE 3HaHUsI Ha IIPAaKTUKE, HO
JOITYCKaeT B OTBETE WIIM B PEIICHHUH 33]1a4 HEKOTOPBIE HETOYHOCTH;

5 3HaeT OCHOBHOM Marepuall, TPaMOTHO M3JIaracT €ro, yMeeT NMPUMEHAThH MONYYEHHbIE 3HAHUS HA
[IPAKTUKE, HO IOIYCKAeT B OTBETE WJIU B PEILIEHUU 3a/1ad HETOYHOCTH;



YIOBJIETBOPUTEIILHO

4  ¢parMeHTapHBIN, Pa3pO3HEHHBIN XapakTep 3HAHWM, HEOCTATOYHO MPaBUIbHBIE (HOPMYIUPOBKH
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOM MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepualia, HO IpH 3TOM OH BIaJIeeT OCHOBHBIMHU pasziejiaMi y4eOHON HporpaMmbl, HEOOXOIUMbBIMU
JUI IajJbHEWHIero oOy4eHUs U MOXKET NMPUMEHATH MOJIyYeHHbIE 3HaHMSA MO 00paslly B CTaHIapTHON
CUTYyalluy;

3 xapakTep 3HAHHUIl JOCTAaTOYCH JUI JaJbHEWIIEro OOyueHHMsS W MOXKET HPUMEHSTHb IOIy4YeHHBIE
3HaHUS 110 00pasily B CTAHAAPTHOMN CUTYaLNH;

HCYOOBJICTBOPUTCIIBHO

2 He 3HaeT OonblIel YaCTH OCHOBHOTO COZIEp)KaHHs y4eOHOH MPOrpaMMBbl AUCIMIUIMHBI, JOMYCKAeT
rpyosie ommOKH B (HOPMYJIMPOBKAX OCHOBHBIX MOHSATHH IUCHMIUIMHBI U HE YMEET MNPaBHIIBHO
UCIIO0JIb30BaTh [10JIyUYEHHbIE 3HAHUS IIPU PELIEHUH TUIIOBBIX MPAKTUUECKUX 3a/au.

1 He 3HaeT (HOPMYIMPOBOK OCHOBHBIX MOHATUI AUCIMIUIMHBI U HE YMEET MCIOIb30BaTh IOIyUYCHHbIE
3HaHUS IPU PELICHUH TUIIOBBIX MIPAKTUYECKUX 3a1a4.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

JupdepeHIrpoBaHHBI  3a4e€T MOXKET IPOBOJUTHCS O HUTOraM TEKyIeH yCHeBaeMOCTH U CIIauH
3aJaHui, J1a0OpaTOPHBIX M APYTMX BHIOB PalOT, MPeryCMOTPEHHBIX MPOTrpaMMOil JUCLUUIUIMHBL U
(M) mMyTeM OpraHM3alMM CHENUAIBHOTO OMNpOoca, MPOBOJMMOIO B YCTHOM M (WIM) NMHUCHMEHHOMN
(dopme, a TaxKe C BbLAAUYCH 3aaHNH TSl pealn3aly Ha KOMIIBIOTEpE.



