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AHHOTAITS

padoueii nporpaMmbl yueOHoi nucuuiiinabl 51.0.20.02 AnropurmMu3anus 1 NporpaMMHupo-

BaHMe VIS MOAT0TOBKH 0akajiaBpoB no HanpasJenuio 09.03.02 UndopmannoHHbie CHCTEMBbI

U TeXHOJIOTMH HanpasjeHHOcTH KoMnbloTepHble HAYKH M MHTEJUIEKTYaJbHbIH aHAJIN3 1aH-
HbIX (Computer Science & Data Mining)

Ilenbp ocBoeHMsI AMCHMILUIMHBI: 110 OKOHYAHUIO M3YYEHMS AUCLUUIUIMHBI CTYAEHT JOJKEH
3HaTh: METOJbl U MPHUEMBI (pOpMaTH3aLUK M AJTOPUTMH3ALMU [OCTaBIECHHbIX 33Jay; HOTAlUU U
IpOrpaMMHBIE MPOAYKTHI Ui TPpadUYecKoro OTOOPaXKEHUS aITOPHUTMOB; ATOPUTMBI PELICHHUS
TUIOBBIX 3a/1a4, 00JIaCTH U CHOCOOBI UX MPUMEHEHUS; METOJOJIOIMH Pa3pabOoTKKH POrpaMMHOIO
o0ecreyeHus; CHHTAKCHUC BBIOPAHHOTO SI3bIKa MPOTPAMMHUPOBAHMSA, OCOOCHHOCTH IMPOrPaMMHUPO-
BaHMs Ha 3TOM S3bIKE, CTaHAAPTHbIE OMOIMOTEKH S3bIKAa NPOrPaMMMPOBaHUs; OCOOEHHOCTH BbI-
OpaHHOI cpezbl IPOrpaMMUPOBAHUS; METO/IbI U ITPUEMBI OTJIQJAKU IIPOrPaMMHOTO KO/, ITOBBILIE-
HUSI YUTAEMOCTH NPOrPaMMHOTI0 K0Jia; TUIIBI U (hopMaThl cOOOIEeHNH 00 omnoKax, mpeynpexie-
Huil. [lo OKOHYaHMIO M3yuYeHUs NUCLUIUIMHBI CTYAEHT JOJDKEH YMETb: UCIOJIb30BaThb METOABI U
npuemsl (HopMalIM3alMyi U aJrOPUTMU3ALMH TTOCTABICHHBIX 33/a4; MCIIOJIb30BaTh IIPOrpaMMHBIE
HPOAYKTHI IS TPauIecKoro 0TOOpaKEHUs aJrOPUTMOB; IPUMEHSTh CTaHAAPTHBIE aJITOPUTMBI B
COOTBETCTBYIOIIMX OOJIACTSIX; IPUMEHSTh BbIOPAHHBIE SI3BIKU [TPOrPaAaMMUPOBAHUS JUIsS HAITUCAHUS
IPOTPaMMHOTO KOJ[a; MCIIOJIb30BaTh BHIOPAHHYIO CPEIy MPOrPaMMHUPOBAHUS; TPUMEHSITh HHCTPY-
MEHTapUil JJIs1 CO3[aHUS M AKTyaJu3allud UCXOJHBIX TEKCTOB MPOrpaMM; BBIABIATH OLIMOKU B
POTPaMMHOM KOJI€, MHTEPIIPETUPOBATh COOOIICHHS 00 OmMOKaX, MPeIynpexKACHIs, 3aUCH TeX-
HOJIOTMYECKHX JKYPHAJIOB; IPUMEHATh METOABI U MPUEMBbl OTJIAJKU MPOrpaMMHOro kozaa. Takxke
10 OKOHYAHHIO W3YYEHHS AMCHUILTMHBI CTYJACHT JIOJDKEH BIIQJETh: HaBBIKAMH, COCTaBIICHHS (Hop-
MaJIN30BaHHBIX ONMCAHUM pelIeHUH MOCTABJICHHBIX 33/1a4 B COOTBETCTBHU C TPEOOBAHUSAMU TEX-
HUYECKOI0 3a/laHusl; pa3pabOTKH alrOpUTMOB PEIICHUs MOCTABJIEHHBIX 3a/1a4 B COOTBETCTBUH C
TpeOOBaHUSIMU TEXHUUYECKOTO 3a/laHMsI WM JAPYTUX MPHUHATHIX B OpraHU3allud HOPMATHBHBIX J10-
KYMEHTOB; CO3/IaHHsl IPOrPaMMHOI0 KO/a B COOTBETCTBUM C TEXHUYECKUM 3a/laHueM (TOTOBBIMU
cHenupUKAIIIMU ); ONTUMHM3ALMK POTPAMMHOT0O KOZIa C MCIOJIb30BAaHUEM CIIEHAIN3UPOBAHHBIX
IPOTrPaMMHBIX CPEACTB; aHAIMW3a M MPOBEPKH HCXOAHOTO MPOTPAMMHOIO KOJAA; OTJIAAKH Mpo-
rPaMMHOI0 KO/ia Ha YPOBHE MPOrpaMMHBIX MOJYJIEH U MEXKMOIYJIbHBIX B3aUMOJEHCTBUI U B3au-
MOJEUCTBUI C OKPYKEHUEM.

MecTo AMCUMIVIMHBI B y4e0OHOM IUIaHe: JUCIUIUIMHA BKIIOYEHA B 0053aTENIbHYIO 4acTh
yueOHOro miaHa 1o HampasyieHuto nmoarotoBku 09.03.02 MudopmanroHHbIE CUCTEMBI U TEXHOJIO-
THH.

TpebGoBanus Kk pe3yJbTaTaM OCBOCHHS JUCHMINVIMHBI: B PE3YJIbTaTE OCBOCHUS JUCIIUII-
JMHBI GOPMUPYIOTCS cieayromue kommnereniuu (nHaukatopsl): YK-6 (YK-6.1; VK-6.2; VK-6.3); OIK-1
(OIK-1.1; OIK-1.2; OIK-1.3); OIK-2 (OI1K-2.1; OIK-2.2; OI1K-2.3); OIK-6 (OITK-6.1; OITK-6.2; OI1K-6.3).

Kparkoe cogep:xaHue 1UCHMIIIMHBI:

BBenenue B anropuTMbl M CTPYKTYpBI JAHHBIX. ACHMITOTHUYECKAs CIOXKHOCTb. AJro-
PUTMBI COpTUPOBKHU. Pekypcus. «bbicTpast coptupoBka. CoptupoBka ciausiHueM. Ouepenn. Xo-
mpoBanue. Xoul-pynkuuu. Xom-tadbnunsl. lepesbs. ['pad. Anroputm Jlelikctpel. KagHbie
anropuT™bl. JlnHamMuueckoe nporpamMmmupoBanue. AnroputM K ommkaiimmx coceneit. [IpeoOpa-
3oBanne @ypne. Anroputm MapReduce. @unbrpsr biyma. Anroputm HyperLoglLog. Aunro-
putmbl SHA. Anroput™ uddu-Xenmmana. JInHeitHOE MporpaMMHUpPOBaHHE.

Oo6mas TpyroemMmkocthb aucuumianibl: 360 / 10 (uacki/3ay. e1.)

IIpoMeKyTOYHBIN KOHTPOJIb: K3aMeH

1. lleans ocBOEHNSI AUCHUILIHHBI

L[CJIBIO JAUCHTUITIINHBI ((AJ]FOpI/ITMI/IBaHI/I}I 1 IIpOorpaMMHrupOBaHUC) SABIIACTCA OC-
BOCHHUEC CTYACHTAMHU TCOPCTHUUCCKUX W IMPAKTHYCCKHUX 3HAaHUU U HpI/IO6pCTCHI/IC yME-
HHI 1 HaBBIKOB B 00J1aCTH AJITOPUTMOB 1 aJITOPUTMHU3AINN, (l)OpMI/IpOBaHI/IC HAaBBIKOB
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pOrpaMMHUpPOBaHMs, a Takke (opMUpoBaHUE 3HAHHN B cepe CTPYKTyp HAHHBIX.
Takke 1eNbl0 JaHHOW AMCIUIUIMHBI SIBISIETCS MPUOOpPETEHUE YMEHUW U HaBBIKOB
MPUMEHEHUSI Ha TMPAKTUKE aJTOPUTMU3AIMH MPOIIECCOB, METOJOB M HABBIKOB MPO-
IrpaMMHPOBAHUS; TIO0 pe3yibTaTaM U3Y4YeHUS JUCHUIUIMHBI CTYACHT AOJKEH YMETh
NPUMEHATh Pa3IUYHbIE CTPYKTYPhl JAHHBIX W PEIIaTh BO3HUKAIOIIHUE IEpe] HUM
MPaKTUYECKUE 3a/1aUH.

2. MecTo TMCUMILUIMHBI B YUeOHOM Ipoliecce

JquciumirHa « AJTOPUTMU3ALMS M IIPOTPaMMHUPOBAHUE)» BKIIIOUEHA B 00s13a-
TEJIbHBIA MEPEUYEeHb TUCHUILIMH y4eOHOro miaHa. Jucuumimbaa « AJroputMusanus 1
IpOrpaMMHUpPOBaHUE» peanusyercst B coorBeTcTBUU ¢ TpeboBanusimu GI'OC, OIIOII
BO u YuebHoro minana no nHanpasiieHuto 09.03.02 MudopmanmoHHble CUCTEMBI U
TEXHOJIOTHH.

JucuumirHa « AJITOpUTMHU3ALMS U TPOTPAMMUPOBAHKE) U3YUYaeTCsl Ha IEPBOM
Kypce 00pa30BaTENIbHOTO IIUKJIA.

JqucruiuiiHa «AJITOpUTMHU3ALMS U TPOrPAMMUPOBAHUEY SIBISETCS OCHOBOIIO-
Jararouie Uil U3y4deHHs CIEAYIOIUX IUCUUILINH: «BBeleHne B KOMIBIOTEPHBIC
HAayKU Ha HMHOCTPAaHHOM si3bike», «[IporpamMmmupoBanue Ha s3bike Pythony, «Cucrtem-
HOE NporpaMMupoBanue», «IIporpammupoBanue Ha si3pike C++».

OCo0OEHHOCThIO JUCIUIUIMHBI SIBISIETCS PACCMOTPEHHUE aJIrOPUTMOB IOUCKA,
COPTUPOBKH, PA3IUYHBIX CTPYKTYp JAHHBIX CPEACTBAMHU SI3bIKa MPOrPaMMHPOBAHUS
Python, 6o ¢ mpumMeHeHueM rceBaoKoa.

Pabouast mporpaMMa JTUCHUIIUHBL « AITOPUTMU3ALMS U TPOTPAMMHUPOBAHUE)
JUTSl THBAJIU/IOB M JIML ¢ OTPAHUYEHHBIMH BO3MOXXHOCTAMHM 370POBbs pa3padaThiBaeT-
Csl UHAMBUAYAJIBHO C YYETOM OCOOEHHOCTEW MCUXO(PU3NYECKOTO Pa3BUTHS, UHIUBU-
JyaJIbHBIX BO3MOKHOCTEH U COCTOSIHUSA 3I0POBbS TAKUX O0YYaAIOIINXCS.

3. [lepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 TUCHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3yIbTaTaMH 0CBOCHHS 00pa30BaTeJIbHOM
NPOrpaMMsblI

W3yyenne AUCIUIUIMHBI HAMIPaBICHO Ha (OPMUPOBAHHE Y OOYHAIONIUXCS YHHU-
BepcanbHbiX (YK) u obmenpodeccnonansabix kommetennuii (OIIK), mpencrasien-
HBIX B TaOmmIe 1.



Taomuna 1

TpCﬁOBaHI/Iﬂ K pe3yjJbTaTaM 0CBOCHHSA yq66H0ﬁ AUCHHUITJINHBI «AJITOpUTMHU3AIMS U TPOrPAMMHUPOBAHHUE

No Konx Conepxanne Wnpukaro- B pesynbraTe uzydenus yaeOHON AUCIMIUTMHBI 00YYaloNIrecs TOJKHBL:
| xoMIle- | KOMIETEHINHU (WK e€ Yac- | pbl KOMIIe-
/I . 3HATH yMeTb BJIaJETh
TEHIINN TH) TEHIINH
1. |VYK-6 CriocobeH ynpaBisath cBo- | YK-6.1 OCHOBHBIE ITpHeMbI S dek- - -
UM BpEMEHEM, BBICTpau- TUBHOTO YIPaBJIeHUs coOCT-
BaTh U PEAIN30BBIBATH TPa- BEHHBIM BPEMEHEM; OCHOBHEIE
EKTOPHUIO CaMOpa3BUTHS Ha METOMKH CaMOKOHTPOJIS,
OCHOBE MIPUHIUIIOB 00pa- CaMOpPa3BUTHS U CaMO00pa3o-
30BaHMsI B TEUEHUE BCE BaHMsI HA NIPOTSKEHUM BCEU
KHU3HU KHU3HU
YK-6.2 - BBITIONHATH CPAaBHUTEIIHHBIN aHa- -
JIU3 IPOrPaMMHBIX CPEJICTB pa-
OOTBI C BEIYUCTUTEIBHBIMU CETSI-
MU U HH)OKOMMYHHKALMSIMU
YK-6.3 - - HCIIONIE30BaHUS COBPEMEHHBIX TPO-
rpaMMHO-aNMapaTHBIX CPEJCTB B Cpe-
Je MHHOKOMMYHHUKAIIMOHHBIX CeTel ¢
IEIIbI0 UX 00CITy)KMBAaHHS
2. OINK-1 |Cnocoben npumensTs ecre- | OIK-1.1 OCHOBBI MaTE€MaTUKH, (DU3HKH, - -
CTBEHHOHAYYHEIE U 001IIe- BBIYUCIUTEIBHON TEXHUKH U
WH)KCHEPHBIE 3HAHMUS, METO- pOrpaMMHUPOBAHHS
Il MaTeMaTuaeckoro ana- | OINK-1.2 - pemiats cTaHAapTHBIE podec- -
JM3a U MOJICTTUPOBaHUS, CHOHAIILHBIE 33/1a41 C TPUMEHe-
TEOPETHYECKOTO 1 IKCIIe- HHEM €CTECTBEHHOHAYYHBIX H
PHMEHTAJIHOTO UCCIIEI0Ba- OOIIeMH)KEHEPHBIX 3HAHUH, Me-
HUS B IPOECCUOHANTBHOM TOJIOB MAaTEMaTHYECKOT'0 aHAIIN3a
JIeSITETBHOCTH Y MOJICTTPOBaHUS
OIK-13 - - TEOPETUYECKOTO U IKCIIEPUMEHTAIIb-

HOT'O HCCIIECIOBAHUS 00BEKTOB MPO-
(hecCHOHAIBHON JIEATEIILHOCTH




OIIK-2 |Cnocoben nonumats npus- | OINK-2.1 COBpeMEeHHbIE HH(OPMALIMOH- - -
IIUITBI PAOOTHI COBPEMEHHBIX HBIE TEXHOJIOTHH H TIPO-
MH(pOPMAMOHHBIX TEXHO- TpaMMHBIE CPE/ICTBA, B TOM
JIOTHA ¥ IPOTPaMMHBIX YHCIIe OTEYeCTBEHHOTO MPO-
CpEeACTB, B TOM YHCIIE OTe- W3BOJICTBA, IPU PEIICHUH 3a-
94eCTBEHHOTO MIPOHU3BOJICTBA, na4 nmpodeccruoHaIbHOI aes-
U UCIIONIB30BAaTh UX MPH pe- TEIbHOCTH
IICHUH 33]1a4 TPOeCccHo- OlK-22 - BEIOMpaTh COBpEMEHHBIC HH(OP- | -
HAJILHOM JAeATeTbHOCTH MAalMOHHbIE TEXHOJIOTHHU H TIPO-
rpaMMHBIE CPE/ICTBA, B TOM YHC-
Jie OTEYECTBEHHOTO MPOU3BOACT-
Ba, IIPH pelIeHnH 3a1a4 npodec-
CHOHAJIbHOU IEATEIbHOCTH
OIK-23 - - MIPUMEHEHHUsI COBPEMEHHBIX HH(pOpMa-
UOHHBIX TEXHOJIOTUH U TIPOTpaMM-
HBIX CPEJICTB, B TOM YHCJIE OTEYECT-
BEHHOT'O TIPOU3BOICTBA, TIPH PEIICHUN
3a7a4 MpoheCCUOHAIBHON JIeATEIBHO-
CTH
OIIK-6 |CnocobeH pazpabaTbiBaTh OIK-6.1 METO/TbI ANTOPUTMH3AIIHH, - -
ITOPUTMBI M TPOTPAMMBI, SI3BIKM M TEXHOJIOTUH TIPO-
MPUTOAHBIE JJIS TIPAKTHYC- IrpaMMHPOBAHUS, TIPUTOTHBIE
CKOT'O IIPUMEHEHHS B 00J1ac- JUISL TIPAKTUYECKOTO PUMEHE-
TH HH()OPMAIIHOHHBIX CHC- HUS B 001acTH HHPOPMAITU-
TEM U TEXHOJIOTUI OHHBIX CUCTEM M TEXHOJIOTUI
OIK-6.2 - TIPHMEHSITH METOITHT AT OPUTMIBAI UM, -
SBBIKU M TEXHOJIOTVIH TTPOI paMMHUPOBA-
HUISI TIPH PEITICHHAN TPO(eCCHOHATBHBIX
3a71a4 B 00JIaCTH MHPOPMAITMOHHBIX
CHCTEM M TEXHOJIOTVIH
OIK-6.3 - - NpOrpaMMHUPOBAHUS, OTIAIKA U TEC-
TUPOBAHUS MIPOTOTHUTIOB TIPOTPAMMHO-
TEXHUYECKUX KOMILJIEKCOB 3a/1a4




4. CTpyKTypa M coepKaHue U CHUTLTUHbI

4.1 PacnipeneJieHre TPYA0EMKOCTH IUCHUIJIMHBI 10 BUAaAM padoT
Mo ceMecTpam
OoOmas TpyaoéMKOCTh AMCHMILIMHBL cocTtaBiseT 10 3au.ex. (360 uacoB), ux
pacmpeiesieHre 1o BuaaM padoT ¥ ceMeCTpaM MPEACTaBICHO B TaOIuIe 2.

Tabmuma 2
Pacnpeneﬂenne prI[OéMKOCTI/I JUCHHUIIJIMHBI 110 BUJIaM paﬁoT Blu? ceMecTpax
TpynoéMKOCTD
Buj yyeOHoi padoTnl qac. B T.4. 10 CeMecTpaM
Bcero/* Ne 1/* Ne 2/*

O01mas Tpy10éMKOCTh TUCIUTUTHHBI IO 360 180 180
y49eOHOMY TIIaHy
1. KontakTHasi padora: 30,8 14,4 16,4
AyautopHas padora 30,8 14,4 16,4
8 MoM yucre:
nexyuu (J1) 8 4 4
npaxmuyeckue sauamus (113) 20 10 10
Kypcosas paboma (npoexm) (KP/KII) (kon- 9 i 5
cynvmayus, 3auuma)
KOHMAKMHAsL paboma Ha NpoMedNCymoUHOM
xkoHmpone (KPA) 0.8 0.4 0.4
2. CamocrositesnibHasi padora (CPC) 312 157 155
CamMoCmosimenbHoe u3yyenue pazoenos, Camo-
n0020MoBKa (MPopabomxa u NO8MopeHue eK-
YUOHHO20 Mamepuana u Mmamepuana y4eonu- 294.8 148,4 146,4
KO8 U YYeOHbIX NOCOOUT, NO020MOBKA K NPAK-
MUYeCKUM 3AHAMUIM)
Ilooecomoska k aKk3ameHy (KOHMpOJb) 17,2 8,6 8,6
Bus mpoMexyTOUYHOT0 KOHTPOJISL: Ox3ameH, KI1

*B TOM YHCIIE MMPpaKTUYICCKas MOATroTOBKa

4.2 Conep:xaHue TUCHUNINHBI

Tabmuma 3
TemaTnuyeckuii NUIaH y4eOHOH IMCIUINIIHHBI
AynuTopHasi pabora Bueayautopn
Hal;rcell:zﬁil:lﬁe(pameﬂ?]} urem Bcero J 113 IIKP | as paGora
YKpYMHEHHO) Bcero/* CP
Tema 1 «BBegenue B anrOpuTMbI U 24,5 0,5 1 - 23
CTPYKTYPBI TJaHHBIX. ACUMIITOTHYECKAS
CIIOHOCTB)
Tema 2 «AITOPUTMBI COPTHUPOBKH 24,5 0,5 1 - 23
Tema 3 «Pexypcusi» 24,5 0,5 1 - 23
Tema 4 «bvIcTpas COPTUPOBKA. 24,5 0,5 1 - 23
CopTUPOBKA CITUSTHHEM)
Tema 5 «Ouepenn» 25,5 0,5 2 - 23
Tema 6 «XsmupoBanue. X31-QyHKINH. 25,5 0,5 2 - 23
XOUI-Ta0IALBI»
Tema 7 «JlepeBbs» 30,6 1 2 - 27,6
KOHTaKTHasi paboTa Ha MPOMEXKYTOYHOM 0,4 - - 0,4 -
kouTpose (KPA)




AyauTopHasi padora Bueayauropn
Hazr:zzﬁil;ﬁe(gzsgﬁgggﬁ); oM Bceero JI I3 IIKP | as pabora

Bcero/* CpP
Bcero 3a 1 cemecTp 180 4 10 0,4 165,6
Tema 8 «Anroputm JlelkcTpbi» 245 0,5 1 - 23
Tema 9 «KagHble anropuTMBI» 24,5 0,5 1 - 23
Tema 10 «/IlmHamMmudeckoe 245 0,5 1 - 23
IPOTPaMMHUPOBAHUE)
Tema 11 «Anropurm K Gmkaimmx 245 0,5 1 - 23
cocenen»
Tema 12 «IIpeoGpazoBanne Dypbe 25,5 0,5 2 - 23
Tema 13 «Anropurm MapReduce. 25,5 0,5 2 - 23
®unetpsl biiyma. Anroputm
HyperLogLog»
Tema 14 «JIuneitHoe nporpammupoBanue» | 28,6 1 2 - 25,6
kypcosas paboma (npoexm) (KPIKTI) 2 - - 2 -
(koHCcynemayus, 3awuma)
KOHTaKTHas paboTa Ha MPOMEKYTOUYHOM 0,4 - - 0,4 -
koHTpoie (KPA)
Bcero 3a 2 cemecTp 180 4 10 2,4 163,6
HToro mo gucuuniInHe 360 8 20 2,8 329,2

*B TOM YHCIE IMPAaKTUYCCKas MOAroTOBKaA

Tema 1. BBegeHue B aJrOpuTMbl U CTPYKTYPbI JAHHBIX. ACUMIITOTHY €-
CKasl CJI0’KHOCTD.

[Tonsitue anroputma. OO1iee NOHATHE CTPYKTYphl AaHHbIX. CUIIbHBIE U Cla-
Oble CTOPOHBI Pa3jIMUYHBIX AJITOPUTMOB. BUHApHBIA MOUCK: ompeneneHue, MPUHLIUI
paboThl, orpaHuyeHusi. BpeMs BbIIONMHEHUS. ACHUMOTOTUYECKAS] CIIOKHOCTh aJro-
putMa. [Ipumepsl CI10KHOCTH.

Tema 2. AropuTr™Mbl COPTHPOBKH.

Haunbonee nomynsipHble alrOpuT™Mbl COPTUPOBKU. CpaBHEHHE CIOKHOCTH aJI-
roput™MOB copTupoBKU. Anroputmbel NP-knacca. Ily3sippkoBasi cOpTUpOBKa: MPUH-
UM pabdoThl aNropuTMa, BpeMs BbiNoJHEeHUA. COpTUpPOBKAa BHIOOPOM: IMPHUHIIMI pa-
OOTBI AJITOPUTMA, CIOXKHOCTh AJITOPUTMA.

Tema 3. Pexypcus.

Pexypcus. CpaBHEHHE UTEPATUBHOIO U PEKYPCUBHOTO noaxooB. [Ipumep pe-
KypcuBHOU QyHKIMH. CTEK.

Tema 4. BoicTpasi coptupoBka. CoOpTHPOBKA CJIUSIHHEM.

[TpuHnmn «paznensii U BiIacTByi». beictpas coptupoBka. COpTUPOBKA CIUS-
HueM. CpaBHEHHE CIIOKHOCTH AITOPUTMOB COPTHPOBKH.

Tema 5. Ouepenu.

Ouepensn. [IpeumyiiecTBa ucnosib3oBanus odepeneit. O0IacTy MpUMEHEHHUS.
MaccuB u cBs3HbIN criicok. CpaBHEHHE NPEeUMMYLIECTB U HenoctatkoB. Kiaccudu-
KalMsi OJHOCBSI3HBIX CIUCKOB. OCHOBHbIE OTiaMYMs. MHUIIManu3anus CBI3HBIX CIIU-
CKOB Pa3HbIX BUJIOB. JloOaBieHne U ynaleHue y3ia U3 pa3HbIX BUAOB CBS3HBIX CIH-
CKOB.

Tema 6. XommpoBanue. Xom-QyHKuuu. X3m-Ta01u1bl.

[lonsTre xemmpoBaHus U OTAUYMS OT mUdpoBanusa. Xeul-¢pyHkiun. Haubo-
Jiee U3BECTHBIE AITOPUTMBI XemupoBaHus. [lonstue kommmsun. ITpumepsl npumeHe-
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HHA XCHINPOBAHUA. «Conenuey HapOJIeﬁ. XGH_I-Ta6J'II/IHLI. Komnu3uu B XGH_I-Ta6JII/II_Ie.

PazmepHoCTh. MeToibl pa3pelieHust KOJUIM3UM.
Tema 7. [lepeBbsi.

[Tonsitue nepesa. Ilpumepsl. [lepeBo npuHsaTHs peuieHuil. bunapHoe nepeso.
OO0s3atenpHbIe cBOMCTBA OMHapHOro Aepea. CrocoObl 00xo0/1a OMHAPHOTO JiepeBa.
BceraBka u ypanenue y3noB OuHapHOro jepeBa. COpTUpOBKa OMHAPHBIM JEPEBOM.

ABIJI nepesbs. [lonsiTe BEICOTHI OMHAPHOTO JiepeBa. banancupoBka.

Tema 8. Anroputm Jdeikcrpsl.

OcHoBuble TepmuHbl. PaboTta ¢ anroputmom /[lefikctpel. Pebpa ¢ oTpwuia-
TEJIbHBIM BecoM. Peanmsanms anropurma J{eHKCTphI CpEeICTBAMU SI3bIKA MIPOrpPaM-
mupoBanus Python.

Tema 9. ’Kagubie aaropuTmMsl.

3ajada COCTaBIEHUs paclMCcaHusA. 3ajada O prok3ake. 3ajgada O MOKPBITUH
MHOkecTBa. [Ipubmkennsie anroputmbl. NP-nionnbie 3agaun. Onpenenenue NP-
MOJIHOM 3a7a4u. 3a/1a4ya 0 KOMMHBOSIKEPE.

Tema 10. IluHaMuvYecKoe NPOrpaMMHUPOBAHKE.

3amaya o prok3ake. OnruMmuzanus TYpUCTUYECKOTO Mapmpyra. Bzanmo3sa-
BUCHUMBIE ieMeHThl. CaMast ITuHHas 00111as TOCJIeI0BATEIbHOCTD.

Tema 11. Anropurm K-oumKkaimmx coceei.

[TocTpoeHne pekoMeHIaTenbHO cucteMbl. Perpeccus. BeiOop mpu3HaKoB.
Onementsl MammHHOTO 00ydeHus: OCR, moctpoenue cnaM-(puiabTpa, MPOrHO3H-
pOBaHUE.

Tema 12. IlpeoOpa3oBanue ®ypne.

Onpenenenus u cBoiicTBa npeodpazoBanust Oypre. MHOrOMEpHOE TIPE0O-
pazoBanue. Psaaelt @ypoe. JluckperHoe npeoOpazoBanue. OKOHHOE Mpeodpa3oBa-
Hue. HTepnperaiys B TEepMUHAX BPEMEHU U YaCTOTHI.

Tema 13. Aaropurm MapReduce. ®uabTpsl Bayma. Aaropurm
HyperLoglLog.

[MapasnnenbHbie BeruuciaeHus. OCHOBHBIC IIArd ajroputMa: map u reduce.
[Mpumep peanmzanmu anroputma MapReduce B Python. Omnucanue cTpykTypbI
naHHbIX «Ounbtp biayma». BeposTHOCTH JI0KHOMOMOKUTEEHOTO CpadaThIBAHUS.
CBoiicTBa CTpYyKTypbl JOaHHbIX «PunbTp biiyma». [lpumenHenue u peanuzanus
¢unerpa biyma B Python. OcHoBHble onsTHs anroputMma «HyperLoglLog». Ome-
pauuu anroputma «HyperLogLogy». CnoxHocTs anroputma «HyperLogLogy.

Tema 14. JIuneiiHoe NPpOrpaMMupoOBaHKe.

MakcumanbHO€E napocodyeTanue. MakcuMalbHbIA MOTOK. TpaHcnopTHAas 3ana-
ya. MIrpa ¢ HysneBO CyMMOMW. AJITOPUTMBI pelieHus1. [[BOMCTBEHHBIE 3a]a4u JIMHEH-
HOro IporpaMmmupoBanus. [IpuMepsl peanmzanuu 3aiad JIMHEMHOTO MPOTPaMMHUPO-

Banus B Python.
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4.3 IlpakTUYecKHe 3aHATHUS

Tabnuma 4
ConeprkaHue MPAKTHYECKHX 3aHATHH M KOHTPOJIbHbIE MEPONIPUSITHSI

Ha3zBanmue pa3neina,
TeMbI

Ne 1 Ha3zBaHHe Jexnui/
NPAKTHYECKUX 3aHATHHI

®opmMupyemMble
KOMIIeTeHIIMH

Bun
KOHTPOJI
BLHOT'O
Meponpu
ATHSA

Koa-Bo
JacoB

Tema 1 «BBenenue
B QJICOPUTMBI U
CTPYKTYPBI
JTaHHBIX.
AcumMmniToTrnueckas
CIIOKHOCTB)

Jlexnus 1 «BBenenue B
AITOPUTMBI U CTPYKTYPBI
JIaHHBIX. ACHUMITOTHYECKAS
CJIOKHOCTDB)

VK-6.1; YK-6.2; YK-
6.3; OIIK-1.1; OIIK-
1.2; OIIK-1.3; OIK-
2.1; OIIK-2.2; OIK-
2.3; OIIK-6.1; OIK-
6.2; OIIK-6.3.

0,5

[IpakTuueckas padora 1
«OmnpeneneHne CI0KHOCTH
QJITOPUTMOBY

VK-6.1; YK-6.2; YK-
6.3; OIlK-1.1; OI'K-
1.2; OIIK-1.3; OIK-
2.1; OIIK-2.2; OI'K-
2.3; OIIK-6.1; OIK-
6.2; OIIK-6.3.

YT
ornpoc

Tewma 2
«ANTOPUTMBI
COPTHUPOBKM

Jlexuus 2 « ANTOPUTMBI COPTH-
POBKU»

VK-6.1; YK-6.2; YK-
6.3; OIlK-1.1; OI'K-
1.2; OIIK-1.3; OIK-
2.1; OIIK-2.2; OI'K-
2.3; OI1K-6.1; OIIK-
6.2; OIIK-6.3.

0,5

IIpakTuyeckas padora 2 «Pea-
JU3AIHs AITOPUTMOB COPTHPOB-
KI»

VK-6.1; YK-6.2; YK-
6.3; OIK-1.1; OI'K-
1.2; OIIK-1.3; OIIK-
2.1; OIIK-2.2; OI'K-
2.3; OI1K-6.1; OIIK-
6.2; OIIK-6.3.

YT
onpoc

Tema 3
«Pexypcus»

Jlexknusa 3 «Pexypcusi»

VK-6.1; YK-6.2; YK-
6.3; OIK-1.1; OI'K-
1.2; OIIK-1.3; OIIK-
2.1; OIIK-2.2; OI'K-
2.3; OIIK-6.1; OI'K-
6.2; OIIK-6.3.

0,5

[TpakTryeckas padora 3 «Pea-
JM3a1Us PEKYPCUI

VK-6.1; YVK-6.2; VK-
6.3; OIK-1.1; OI'K-
1.2; OIIK-1.3; OI K-
2.1; OIIK-2.2; OI K-
2.3; OlIK-6.1; OI K-
6.2; OIIK-6.3.

YcTubin
onpoc

Tema 4 «bbicTpas
COpPTHPOBKA.
CoptupoBka
CIIUSTHUEM»

Jlexuwms 4 «bbICcTpast COPTUPOB-
ka. CopTHpOBKa CIUSTHUEM»

VK-6.1; YVK-6.2; VK-
6.3; OIK-1.1; OI'K-
1.2; OIIK-1.3; OI K-
2.1; OIIK-2.2; OI K-
2.3; OlIK-6.1; OI K-
6.2; OIIK-6.3.

0,5

[IpakTuyeckas padora 4 «Pea-
JU3aIys OBICTPOM COPTHUPOBKOM

VK-6.1; YK-6.2; VK-
6.3; OINK-1.1; OIIK-

YcTHBIN
oTmpoc
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Ha3zBanmue pa3neia,
TEeMBbI

Ne n HazBanme Jexnmii/
NPAKTHYECKHUX 3aHATHHI

®opmMupyemble
KOMIIETCHIIMH

Bun
KOHTPOJI
bHOI'O
Meponpu
ATHSA

Koa-Bo
JacoB

Y COPTUPOBKOU CIIMSTHUEM)

1.2; OIK-1.3; OIIK-

2.1; OIK-2.2; OIIK-

2.3; OIK-6.1; OI K-
6.2; OIIK-6.3.

Tema 5 «Ouepenu»

Jlexuus 5 «Ouepenn»

VK-6.1; YK-6.2; YK-
6.3; OIlK-1.1; OIK-
1.2; OIIK-1.3; OIK-
2.1; OIIK-2.2; OIK-
2.3; OIIK-6.1; OIK-
6.2; OIIK-6.3.

0,5

[IpakTuueckas padora 5 «Pea-
JU3anus 04ePear»

VK-6.1; YK-6.2; YK-
6.3; OIK-1.1; OI'K-
1.2; OIIK-1.3; OIIK-
2.1; OIIK-2.2; OI'K-
2.3; OIIK-6.1; OIK-
6.2; OIIK-6.3.

YcerHbpn
ornpoc

Tema 6
«X3IINPOBAHHUE.
Xs1-hyHKIHU K.
XoUI-Ta0IuLb

Jlekmus 6 «XsmupoBaHue.
Xomr-pyHKuuu. X31m-Tabauibny

VK-6.1; YK-6.2; YK-
6.3; OIK-1.1; OI'K-
1.2; OIK-1.3; OIIK-
2.1; OIIK-2.2; OI'K-
2.3; OI1K-6.1; OIIK-
6.2; OIIK-6.3.

0,5

IIpakTuyeckas padora 6 «Pea-
JU3anus X3M-QyHKIUMR. Xa1-
TaOINID)

VK-6.1; YK-6.2; YK-
6.3; OIK-1.1; OI'K-
1.2; OIIK-1.3; OIIK-
2.1; OIIK-2.2; OI'K-
2.3; OIIK-6.1; OIIK-
6.2; OIIK-6.3.

YceTHbpIn
onpoc

Tema 7 «JlepeBbsi»

Jlexuus 7 «J/lepeBbsa»

VK-6.1; YK-6.2; VK-
6.3; OIK-1.1; OI'K-
1.2; OIK-1.3; OIIK-
2.1; OIIK-2.2; OI K-
2.3; OlIK-6.1; OI K-
6.2; OIIK-6.3.

[IpakTuyeckas pabora 7
«Peanuzanus 1epeBbEBY

VK-6.1; YK-6.2; VK-
6.3; OIK-1.1; OI'K-
1.2; OIK-1.3; OIK-
2.1; OIIK-2.2; OIK-
2.3; OIIK-6.1; OIK-
6.2; OIIK-6.3.

YcTHBIN
ompoc

Tema 8 «Anroputm
JlerkcTphI»

Jlekmus 8 «Anroputwm Jleiiker-
pBI»

VK-6.1; YK-6.2; VK-
6.3; OIK-1.1; OIIK-
1.2; OIK-1.3; OIIK-
2.1; OIK-2.2; OIIK-
2.3; OIK-6.1; OI K-
6.2; OIIK-6.3.

0,5

pabota 8
alIropuTMa

IIpaxTrueckas
«Peamuzanusa

VK-6.1; YK-6.2; VK-
6.3; OINK-1.1; OIIK-

YcTHBIN
oTmpoc
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Ha3zBanmue pa3neia,
TEeMBbI

Ne n HazBanme Jexnmii/
NPAKTHYECKHUX 3aHATHHI

®opmMupyemble
KOMIIETCHIIMH

Bun
KOHTPOJI
bHOI'O
Meponpu
ATHSA

Koa-Bo
JacoB

JlerKcTphI»

1.2; OIK-1.3; OIIK-

2.1; OIIK-2.2; OI K-

2.3; OIK-6.1; OI K-
6.2; OIIK-6.3.

Tema 9 «Kagusie
AJITOPUTMBD

Jlexuus 9 «KagHble anropur-
MBI»

VK-6.1; YK-6.2; YK-
6.3; OIlK-1.1; OIK-
1.2; OIIK-1.3; OIK-
2.1; OIIK-2.2; OIK-
2.3; OIIK-6.1; OIK-
6.2; OIIK-6.3.

0,5

[IpakTrueckas padota 9
«Peanmmzanug xaIHbIX
QJIITOPUTMOBY

VK-6.1; YK-6.2; YK-
6.3; OIK-1.1; OI'K-
1.2; OIIK-1.3; OIIK-
2.1; OIIK-2.2; OI'K-
2.3; OIIK-6.1; OIK-
6.2; OIIK-6.3.

YcerHbpn
ornpoc

Tema 10
«J/IuHaMUYeCKoe
IIPOrpaMMHUPOBaHU
e»

Jlexums 10 «/Iunamuueckoe
IIPOrpPaMMHUPOBAHUE)

VK-6.1; YK-6.2; YK-
6.3; OIK-1.1; OI'K-
1.2; OIIK-1.3; OIIK-
2.1; OIIK-2.2; OI'K-
2.3; OI1K-6.1; OIIK-
6.2; OIIK-6.3.

0,5

ITpakTuyeckas padora 10
«Peanmsanus 3axa4
JMHAMUYECKOTO
MIPOTPaMMHUPOBAHUS»

VK-6.1; YK-6.2; YK-
6.3; OIK-1.1; OI'K-
1.2; OIIK-1.3; OIIK-
2.1; OIIK-2.2; OI'K-
2.3; OIIK-6.1; OIIK-
6.2; OIIK-6.3.

YceTHbpIn
onpoc

Tema 11
«Anroputwm K-
OMKANIITNX
coceaei»

Jlexuus 11 «Anroputwm K-
OJIMKAMIIIX COCEnE

VK-6.1; YK-6.2; VK-
6.3; OIK-1.1; OI'K-
1.2; OIK-1.3; OIIK-
2.1; OIIK-2.2; OI K-
2.3; OlIK-6.1; OI K-
6.2; OIIK-6.3.

0,5

[IpakTuyeckas pabdora 11
«Knaccudukarus aaropuTMom
K-Onmxaimmx cocenei»

VK-6.1; YK-6.2; VK-
6.3; OIIK-1.1; OIIK-
1.2; OIK-1.3; OIIK-
2.1; OIIK-2.2; OI K-
2.3; OIIK-6.1; OI K-
6.2; OIIK-6.3.

YcTHBIN
ompoc

Tema 12
«IIpeobpazoBanue
Dypre»

Jlexmus 12 «[IpeoOpa3oBanue
Dypbe»

VK-6.1; YK-6.2; VK-
6.3; OIK-1.1; OIIK-
1.2; OIK-1.3; OIIK-
2.1; OIK-2.2; OIIK-
2.3; OIK-6.1; OI K-
6.2; OIIK-6.3.

0,5

[TpakTuyeckas padora 12 «Pea-
nu3arys npeoodpaszoBanus Dy-

VK-6.1; YK-6.2; VK-
6.3; OINK-1.1; OIIK-

YcTHBIN
oTmpoc
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®opmMupyemble Bun
Ha3zBanmue pa3neia, Ne n HazBanme Jexnmii/ LS K(:’E(T)Ir)zﬂ KoJj-Bo
TEeMBbI NPaKTHYECKUX 3aHATH I 4acos
Meponpu
ATHS
ppe» 1.2; OIK-13; OI'K-
2.1; OIIK-2.2; OIK-
2.3; OIIK-6.1; OIK-
6.2; OIIK-6.3.
Tema 13 VK-6.1; YK-6.2; VK-
«ANTOpuUT™M Jexust 13 «Aroputy 6.3; OIK-1.1; OIIK-
MapReduce. MapReduce CDI/IJIETpH bryma 1.2; OIK-1.3; OIK- 0,5
®uneTpel biyma. AsropuT™ HyperLogLog» ’ 2.1; OI1K-2.2; OIK- ’
Anroput™m 2.3; OIIK-6.1; OIK-
HyperLogLog» 6.2; OIK-6.3.
VK-6.1; YK-6.2; YK-
[IpakTuueckas pabora 11 «Pea- | 6.3; OIlK-1.1; OIK-
JIA3alus AITOPUTMOB 1.2; OIIK-13; OIIK- | YcrHbIM 5
MapReduce, punbprpos biyma. 2.1; OIIK-22; OIIK- | ompoc
Anropurmon HyperLogLog». 2.3; OIIK-6.1; Ol K-
6.2; OI1K-6.3.
Tema 14 VK-6.1; YK-6.2; YK-
«JIuneinoe 6.3; OIK-1.1; OIK-
nporpamMmupoBanu | Jlekuust 14 «JIuneiinoe npo- 1.2; OIK-1.3; OIIK- 1
e» rPaMMHUPOBAHUEN 2.1; OIK-2.2; Ol K-
2.3; OI1K-6.1; OIIK-
6.2; OI1K-6.3.
VK-6.1; YK-6.2; YK-
[IpakTuueckas pabora 14 «Pea- 63, OIIK-1.1; OITK-
P p . 1.2; OIIK-13; OIIK- | YcrHBIH
JU3aIMs TPUMEPOB JTUHEHHOTO 21:ONK22: OK- | ompoc 2
MIPOrPAMMUPOBAHUS» 232 OTK -6.1; OIK-
6.2; OIK-6.3.
Tabmauia 5

Hepequb BOIIPOCOB JIJIA CAMOCTOATC/IBHOI0 N3YYCHUHA TUCHUIIIINHBI

Ne

n/n

HasBanmue pasaeiia, TeMbl

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB J1JIsI
CaMOCTOSITEILHOTO H3YYeHHSsI

1. Tema 1 «BBenenue B
AITOPUTMBI U CTPYKTYPBI
MaHHBIX. ACHUMIITOTHYECKAS

CIIOKHOCTDB»

JlononHuUTENBHBIE IPUMEPBI ACUMITOTUYECKON CIOXKHOCTU
anroputmoB (YK-6.1; YK-6.2; VK-6.3; OIIK-1.1; OIIK-
1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1;
OIIK-6.2; OIIK-6.3).

2. | Tema 2 «AnropuT™msl

COPTHUPOBKH»

KJ1acca.

6.3).

Anroputmbl NP-knacca. CnoxxHocts anroputMon NP-

(YK-6.1; YK-6.2; YK-6.3; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1; OIIK-6.2; OIIK-

3. | Tema 3 «Pexypcusi»

6.3).

CopTupoBKa ¢ MPUMEHEHHEM PEKYPCUBHON (DYHKIIUH.
(VK-6.1; YK-6.2; YK-6.3; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1; OIIK-6.2; OIIK-

4. | Tema 4 «bpicTpas cOpTHpOBKA.
CopTHUpOBKa CIUSHHEM)

CpaBHeHuE CII0)KHOCTH aJITOPUTMOB COPTUPOBKH. Paznnu-
HBI€ MTOJIXO0JIbI K pealn3alii arOpUTMOB COPTUPOBKU
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Ne

HasBanmue pasaeiia, TeMbl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS

n/n CaMOCTOSITEJILHOTO U3YUYeHHS
cpeacrBamu Python (VK-6.1; YK-6.2; YK-6.3; OIIK-1.1;
OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-
6.1; OIIK-6.2; OIIK-6.3).

5. | Tema 5 «Ouepenn» Peanu3anus ouepenu cpeacTBaMu s3bIKa MPOTPaAMMHPOBa-

uns Python (YK-6.1; YK-6.2; YK-6.3; OIIK-1.1; OITK-1.2;
OIK-1.3; OTIK-2.1; OIIK-2.2; OIIK-2.3; OITK-6.1; OITK-
6.2; OTIK-6.3).

Tema 6 «XsmmpoBanue. Xo1i-
dbyskIar. X311-TabJIAIbD

[Tpumepsl npuMeHeHHs Xem-QYyHKIMA M Xem-Talbiui B
Kpurnrorpaduu

(YK-6.1; YK-6.2; YK-6.3; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1; OIIK-6.2; OIIK-
6.3).

Tema 7 «JlepeBbsi»

Peanuzanus nepesa npunsaTus pemenuii. Coptuponka ou-
HapHBIM JIEPEBOM.

(YK-6.1; YK-6.2; YK-6.3; OIIK-1.1; OIIK-1.2; OTIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1; OIIK-6.2; OIIK-
6.3).

Tema 8 «Anroputm JleKcTphI»

Peanmusanus anropurma J[eMKCTpBI CpeACTBAMU S3bIKA
nporpammupoBanus Python.

(YK-6.1; YK-6.2; YK-6.3; OIIK-1.1; OIIK-1.2; OTIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1; OIIK-6.2; OIIK-
6.3).

Tema 9 «Kaanble anropuTMBD)

[Tpumep peanu3zanuu 3aa4u 0 KOMMHUBOSIKEpE.

(YK-6.1; YK-6.2; YK-6.3; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1; OIIK-6.2; OIIK-
6.3).

10.

Tewma 10 «/IlnHamugeckoe
MPOrPaMMHUPOBAHUE

HpI/IMepLI OIITUMH3AIIMOHHBIX 3aa4Y HAa OCHOBC JTUUHAMHUYC-
CKOTI'O MMporpaMMHupOBaHUA.

(YK-6.1; YK-6.2; VK-6.3; OITK-1.1; OITK-1.2; OTIK-1.3;
OIIK-2.1; OITK-2.2; OITK-2.3; OTIK-6.1; OITK-6.2; OITK-
6.3).

11.

Tema 11 «Anroputm K 61u-
XKaUIMX cocenen»

[Tpumep MamIMHHOTO OOYYEHHS: TOCTPOCHHE CIIaM-
¢unbTpa.

(VK-6.1; YK-6.2; YK-6.3; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1; OIIK-6.2; OIIK-
6.3).

12.

Tema 12 «IIpeoOpa3zoBanue
Dypre»

WnTepnperanust npeobpazoBanus Pypre B TepMHHaX
BPEMEHU U 4aCTOTHI.

(YK-6.1; YK-6.2; YK-6.3; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1; OIIK-6.2; OIIK-
6.3)

13.

Tema 13 «Anroputm
MapReduce. ®unptpst biyma.
Anroputrm HyperLogLog»

IIpumep peanuzauuu anroput™a «HyperLogLog».
(YK-6.1; YK-6.2; YK-6.3; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1; OIIK-6.2; OIIK-
6.3)

14.

Tema 14 «JIuneinoe
MIPOTPaMMHUPOBAHUEY

IIpuMmepsl peanu3anuu 3a1a4 JMHEHHOTO IPOrpaMMHUPOBa-
Hus B Python.

(YK-6.1; YK-6.2; VK-6.3; OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1; OIIK-6.2; OIIK-
6.3)
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5. O0pa3oBaTe/ibHbIE€ TEXHOJOTHH

Ta0muma 6

IlpumeHeHre AKTUBHBIX U HHTCPAKTHUBHBLIX 06pa3OBaTeHbeIX TEXHOJIOT UM
HaumenoBanune HCII0Jb3YEMBbIX AKTHBHBIX H HHTEPaK-

Jlj;ln Tema u dopma 3aHaTHS THBHBIX 00pa30BaTeJbHBIX TEXHOJIOT U
(popMm oOyuenus)
1. | Temal «BBenenue B | II3 Pa300p KOHKpETHBIX CUTYyalUii
QJIITOPUTMBI U
CTPYKTYpPHI JaHHBIX.
AcumnToTuyeckas
CII0)KHOCTB»
2. | Tema 2 «Anroputmer | I13 Mo3roBoii mrypm
COPTUPOBKH
3. | Tema 3 «Pexypcus» 113 Pa300p KOHKpETHBIX CUTyalUi
4. | Tema 4 «bbicTpas 113 Pa300p KOHKpPETHBIX CUTYyaIIHii
COpPTUPOBKA.
CopTtupoBka
CIIUSIHUEM»

6. Tekylmuuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTALUSA MO0
UTOraM OCBOCHUSA M CHUIIIMHBI

6.1. TunoBbie KOHTPOJIbHbIE 32JaHUSI UJIH HHbIE MAaTEePHAJIbI, HEOOXO0UMbIe
JJIS1 OIleHKM 3HAHMA, YMEHHH ¥ HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH

Bonpocs! AJ1s1 TOATOTOBKHU K YCTHBIM ONPOCamM

Tema 1 «BBenenue B aJropurMbl M CTPYKTYPbI JAHHBIX. ACUMIITOTHYE-
CKasl CJIOKHOCTh
[TonsaTue anropurma.
OO111ee NOHATHE CTPYKTYPhI JaHHBIX.
CunbHbIe U clladble CTOPOHBI PA3IUYHBIX aITOPUTMOB.
bunapHbIii moMCK: onpeiereHne, IPUHLUI paboThl, OrpaHUYEHUS.
Bpewms BbIIOTHEHUS.
AcrMITOTHYECKAS CI0KHOCTD AITOPUTMA.
. IIpuMepsl CI10)KHOCTH.
TeMa 2 «AITOPUTMBI COPTHPOBKH»
1. HauOoiee nmonymnsipHble alrOPUTMbI COPTUPOBKH.
2. CpaBHEHHE CIIOKHOCTH AJITOPUTMOB COPTUPOBKHU.
3. Anroputmbl NP-knacca.
4. Tly3pipbKOBasi COPTUPOBKA: MPHUHIIUI Pa0OTHl AJITOPUTMA, BPEMS BBITIOJIHE-

HUSL.
5. CopTtupoBKa BEIOOPOM: MPUHIMI PabOTHI aITOPUTMA, CIOKHOCTh aJTOPHUT-
Ma.

Tema 3 «Pexkypcus»
1. Pekypcusi.
2. CpaBHEHHUE UTEPATUBHOTO U PEKYPCHUBHOTO MOJXOJIOB.
3. Ilpumep pexypcuBHOM PyHKINU.
4. Crexk.

NogakowdE
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Tema 4 «bbicTpasi copTupoBka. COPTHPOBKA CJAMSIHUEM»

1. [lpuHnun «pa3aensii ¥ BIacTBY».

2. bbicTpas copTupoBKa.

3. CopTUpOBKa CIUSHUEM.

4. CpaBHEHHE CIOKHOCTH aJITOPUTMOB COPTUPOBKHU.

Tema 5 «O4uepean»

Ouepens.

[IpeumyiiecTBa HCIOIB30BAHMS OUEPEIEH.

ObnacTh NpUMEHEHUS.

MaccuB ¥ CBSI3HBIN CIIUCOK.

CpaBHeHHE MPEUMYIIECTB U HEJOCTATKOB.

Kinaccuduxanust oTHOCBSI3HBIX CITUCKOB. OCHOBHBIE OTJIMYMS.

Nunnmanm3anus CBSI3HBIX CIIUCKOB Pa3HbIX BUJIOB.

. loGaBiieHue 1 ynajneHue y3ia U3 pa3HbIX BUJIOB CBA3HBIX CITUCKOB.

TeMa 6 «XsmupoBanue. Xom-QgyHKuun. X3m-TadauubDy

[ToHsiTHE XEMMPOBAHUS U OTIWYMS OT MIU(POBAHUS.

Xem-GyHKIIUH.

HauGosee n3BecTHBIC aNTOPUTMBI XEITUPOBAHMUSI.

[TonaTHE KOIU3UH.

[TpumMepbl TpUMEHEHUS XEIIUPOBAHUSI.

«Comenue» naponen.

Xenr-Ta0auLbl.

Konnusuu B xeni-tabinuiie.

. PazMepHOCTSB.

10 Metob! pa3penieHus: KOJTU3HMA.

Tema 7 «/lepeBbs»

[Tonstue nepesa. [Ipumepsr.

JlepeBo NpUHATHUS PELICHUM.

bunapHoe nepeso.

OO6s13aTenpHbIE CBOKWCTBA OMHAPHOTO JEPEBa.

Cnoco6b1 00x01a OuHAapHOTO JepeBa. BeTaBka v yaalieHue y3i0B OMHApHO-

ro JepeBa.

CopTupoBKa OMHaApPHBIM JIEPEBOM.

ABJI nepeBb4.

[ToHsiTHE BBICOTHI OMHAPHOTO JIepeBa.

. banancuposBka.

TeMa 8 «Aaroputm JleHKCTpHD)

1. OcHoBHble TepMuHbl. PaboTa ¢ anroputmom JIelKCTphI.

2. PeOpa c oTpunaTeibHbIM BECOM.

3. Peaymzamus anroputma JIeWKCTpBI CpecTBaMHU sI3bIKA TPOTPaAMMHUPOBa-
Hus Python. [Tpumensiembie OMOIHOTEKH.

Tema 9 «7KaaHble aIropuTMbD)

1. 3angaya cocTaBieHUs paclUCaHUs.

2. 3amada o prOK3aKe.

3. 3amava 0 MOKPHITUH MHOKECTBA.

4. TlpubmmkeHHbIE AITOPUTMBI.

NGk~ wDE

CoNoORrWDE

abhwpnE

©ooNOo
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5.
6.

NP-nionabie 3agaun. Onpenenenre NP-moaHo# 3a1a4mn.
3amaya 0 KOMMHUBOSKEDE.

Tema 10 «IluHamMuyeckoe NPOrpaMMHpPOBAHUE)

1.
2.
3.
4.

3amaya o proK3ake.

OnTuMu3aimst TypucTUYECKOro MapuipyTa.
B3anMo3aBuUCHUMBIE 3JIEMEHTHI.

Camas myirHHast o011ast MOCIEI0BATEIbHOCTb.

Tema 11 «Aaroputm k-0smkalmmx coceneii»

1.
2.

[TocTpoeHrne peKOMEHIATENBHON CHCTEMBI.
Perpeccus. Beibop npusHakos.

3. Dnementsl MamuHHOTO 0OydeHHs: OCR, mocTtpoenue cnam-(uibTpa,

IIPOTrHO3UPOBAHHC.

Tema 12 «Ilpeodpa3zoBanue ®ypbe»

ok owdE

Omnpenenenus 1 CBOCTBa npeodpazoBanust Dypee.
MHuoromepHoe rnpeoopa3oBaHue.

Psaner @ypee.

JluckpeTHoe npeoOpa3oBaHUeE.

OxkoHHOE TIpeoOpa3zoBaHueE.

. MaTepriperanusi B TepMUHAX BPEMEHH U 9aCTOTHI.

TeMa 13 «Aaroputm MapReduce. PuabTpsl bayma.
HyperLogLog»

©CoNoak~wNE

[TapannenbHble BEIYUCICHUS.

OcHOBHBIC TIary ajaropuTMa: map u reduce.

[Tpumep peanuzanuu anropurma MapReduce B Python.
Onncanue cTpyKTypsl JaHHBIX «DuibTp birymay.
BeposiTHOCTH JIOKHOMOIOKUTEIIBHOTO CpadaThIBaHUS.
CBoiicTBa CTPYKTYpHI JaHHBIX «PuiabTp biaymay.
[Tpumenenwue u peanusaius GuiabTpa biayma B Python.
OcHoBHbIe noHaTus anroputMa «HyperLogLog.

. Onepanuu anroputma «HyperLogLog».

10 Crnoxnoctb anroputma «HyperLogLog».
Tema 14 «JIuHeilHOE IPOrpaAaMMUPOBAHUE))

Nooak~owhE

MaxkcumanbHOE TTapOCOYETAHUE.

MaxkcumanbHbIN MTOTOK.

TpaHcnopTHas 3azayva.

Urpa ¢ HyseBon cyMMO.

AJNTOPUTMBI PELICHUS.

JIBOMCTBEHHBIE 3a/1a4M JIUHEMHOTO POTrPaMMUPOBAHUS.

Auaropurm

[TpuMepsl peain3anuu 3a1a4 JUHSHHOTO IporpaMMupoBanus B Python.
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6.2. Onucanne Nokaszaresieil 1 KpUTepUEeB KOHTPOJIS yCIIeBAeMOCTH,
onycaHMe MIKAJI OLeHUBAHUS

B nmepBoM u BTOpOM cemecTpax Jisl OIICHKH 3HAHUM, YMEHH, HAaBBIKOB U (op-
MUPOBAHUS KOMIETEHIUH 1O JAUCIUIUIMHE MOXKET TMPUMEHATHCS OaJlJIbHO-
pelTUHIOBasi CUCTEMA KOHTPOJISI M OLIEHKU YCIIEBAEMOCTH CTYJECHTOB.

B ocHoBy 6amnbHO-peliTuaroBoit cuctemsl (BPC) monoxeHbl NpUHIMIBI, B CO-
OTBETCTBUU C KOTOPHIMU (DOPMUPOBAHKME PEUTHHTA CTyACHTa OCYIIECTBISAECTCS B XO-
JIe TEKYIIETO, MPOMEXKYTOYHOTO KOHTPOJISI U MPOMEKYTOYHOM aTTeCTalluy 3HAHUM.

Onenka 3HaHUM CTy/IeHTa (popMUpyeTcs Kak cymma 0aJljioB 3a y4acTUE B YCTHOM
OMpOCe Ha MpakTUYeCKuX 3aHATHsIX. CTyAeHT MOMyCKaeTcsl K clade dK3amMeHa Mpu
JTOCTHXKEHUU perTuHra 60%.

MakcuMalibHas OlieHKa 3a ydacTtue B onmpoce Takxke 10 6anios.

9 0anyoB - CTaBUTCS MPU HATUYUU HE3HAYUTEIbHBIX HETOUHOCTEHW B OTBETE.

8 OaJIOB - MPU HAJIMYUHU HETPYOBIX OMIMOOK B OTBETE, KOTOPHIE HE MPUBEIU K
JIO’KHBIM BBIBOJIaM U HEBEPHOMY MTOHMMAHUIO CYTH BOIPOCA.

7 GaIoB - clieNlaHbl HEBEPHBIC BHIBOJBI MO MPUMEHSEMBIM METOAAaM, IIPU ATOM
oOl1iee MOHUMaHUE MTPUMEHSIEMBIX METOJIOB HE HCKaXKEHO.

6-5 6aIoB - HapyIleHa JOTuKa B IOHMMAaHUU TPUMEHSIEMbBIX METOJIOB.

KonuuecTBo 0amioB ckiIaabIBaeTCs CIEAYIONIMM 00pa3oM: 7 YCTHBIX BOIIPOCOB *
10 (MakcumanbHOE KOJIWYECTBO) OaiioB = 70 6aiioB (MaKCUMaJIbHO BO3MOKHOE KO-
JMYECTBO HAOpaHHBIX OaiutoB). B mpoieHTax (KoaumuecTBO HaOpaHHBIX OAJTOB / MaK-
CUMaJIbHO BO3MOKHas cymMma 6ayutoB) * 100.

VYyacTue B MHTEPAKTUBHBIX 3aHSATUSX MOXKET OBITh 3a4T€HO aKTHUBHBIM CTYJICH-
TaM KaK y4acTHE€ B ONPOCE MO TEME, HA KOTOPOM MPUMEHSIIUCHh UHTEPAKTUBHBIE TEX-
HOJIOTHH.

Ha sk3amMeHe CTyJIEHT MOXKET TMOJYYHTh MaKCHMaJIbHOE KOJUYECTBO OasioB
paBHoe 100. /lamee utoroBasi OllEHKA ONpeeseTcs cleayomuM oopazomM. Eciu Te-
KYIIUH PEeUTHHT cTyAeHTa cocTaBisger 70 OaioB, a Ha DK3aMEHE CTYJICHT IOy
100 GannoB («OTAMYHOY), TO UTOroBas onenka 100 OamnoB + 70 OannoB («OTIUY-
HO»).

IIpome:KyTOUHBIH KOHTPOJb B IEPBOM M BTOPOM Ce€MECTPaxX — HK3aMeH.

Ta6muma 7
HIkana
N JK3aMeH
ouneHuBaHus (cpexHuii 0aJ11)

> 145 OtanyHO
128-145 Xoportio
103-127 VY 10BI€TBOPUTETHLHO

0-102 HeynoBneTBopuTenbHO

[TonoxuTeAbHBIMU OLIEHKAMH, MPH MOJYYEHUU KOTOPBIX TUCHUIUIMHA 3aCUH-
THIBA€TCS B KAU€CTBE MPOMIECHHOM, SIBISIOTCS OLEHKU «YyIOBIETBOPUTEIBHOY», «XO-
POILIO» U «OTIUIHOM.

Ecnu nonyuena ouenka «neyooenemeopumenbHo» no OUcCyuniIune, To Heoo-
XOJIMMO, TIOCJIE€ KOHCYJIBTALMY C MpenoaaBaTenemM, B TeueHne 10 kaneHaapHbIX JHEH
CJIEIYIOLIEr0 CEMECTpA MOATOTOBUTH OTBETHI Ha Psii BOIPOCOB, MPETyCMOTPEHHBIX
IporpaMMoil 00ydeHusl, U IPEICTAaBUTh PE3yIbTaThl 3TUX OTBETOB MPEIOIaBATEIIIO.
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Kpurepuu onieHUBaHusI pe3yJabTATOB 00y4eHUS
TabOmura 8

Onenka

Kpurepum oueHuBanus

Bricokuii ypoBeHb
«5»
(oTIIMYHO)

OLICHKY «OTJIMYHO» 3aCIyKUBACT CTYAECHT, OCBOUBIINN 3HAHUS, yMe-
HUS1, KOMIIETEHIMH U TEOPETHUECKUIl MaTepuai 6e3 npoOeoB; BbIIOJI-
HUBIIWI BCE 3aJaHUs, IPEAYCMOTPEHHbIE y4eOHBIM IUIAHOM Ha BBICO-
KOM KaueCTBEHHOM YpPOBHE; IPAKTUYECKHE HaBBIKU POPECCHOHATIBHO-
r'o IPUMEHEHHUSI OCBOCHHBIX 3HAHHH C(OPMUPOBAHBEI.

Komnerennuu, 3akpeniéHHble 3a AMCUUIUIMHON, c(pOPMUPOBaHbI Ha
YPOBHE — BBICOKHUI.

Cpennuii ypoBeHb
«4»
(xopor1o)

OLIEHKY «XOPOLLIO0» 3aCIyXHBAET CTYEHT, IPAKTHYECKH MTOJHOCTHIO OC-
BOMBIINI 3HAHUS, YMEHUS, KOMIIETEHIIUU U TEOPETUUECKUI MaTepuail,
y4eOHbI€ 33JaHHsI HE OLIEHEHbl MAaKCUMaJIbHBIM YHUCJIOM OalljIoB, B OC-
HOBHOM C(HhOpMHUPOBAIT TPAKTUIECKHE HABBIKH.

Komnerennuu, 3akpeniéHuble 3a JUCUUIUIMHON, CPOPMUPOBaHbI Ha
YpOBHE — XOpo1uil (CpeHuit).

IToporoselii ypo-
BeHb «3» (ynoBie-

OLICHKY «YAOBJIETBOPHUTEJIABbHO» 3aCIIy’KUBACT CTYACHT, YaCTUYHO C
Hp06€JIaMI/I OCBOUBIIHI 3HaHUA, YMCHUA, KOMIICTCHIUN U TCOPCTHUYC-
CKHUI MaTcpuaji, MHOTHUC y‘Ie6HLIe 3aJaHusA 1100 He BBIIIOJIHUII, 0o
OHH OIICHCHBI YHCJIOM 0ajuI0B OJIM3KUM K MHUHUMAJIbHOMY, HCKOTOPBIC

TBOPUTEIIBHO)
NPaKTHYECKHE HABBIKH HE COPMUPOBAHBI.
Kommnerenmuu, 3akperniéHnple 3a AUCUUIUIMHON, C(pOpMUPOBaHBI Ha
YPOBHE — TOCTaTOYHBIH.
MuHUManbHBIA | OIIGHKY «HEYIOBJIETBOPUTEIBHOY 3aCIyKUBACT CTYACHT, HE OCBOUBIINI
YPOBEHB «2» (He- | 3HaHUSA, YMEHUS, KOMIETEHIIMH U TEOPETUYECKH Marepuai, yueOHble
yJIOBJIETBOPH- 3aJ]aHMsI HE BBIIIOJIHWJI, TPAKTUYECKHE HAaBBIKK He c(hOPMUPOBAHBI.
TEJIBHO) Komnerennuu, 3akpeniéHHble 3a JMCUUIUIMHON, He COPMHUPOBAHBI.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIMOHHOE 00ecriedeHre JUCIUTLTHHbI
7.1 OcHoBHas JauTEpaTypa

1. Tpodumos, B. B. Anroputmuzanuss U OporpaMMHUpPOBAHHE : y4EOHHUK
TSt B. B. Tpodumos, T. A. ITaBnoBckas ; (V)i penakuuen
B. B. Tpodumosa. — Mocksa : U3natensctBo FOpaiit, 2022. — 137 c¢. — (Briciiee
oOpazoBanue). — ISBN 978-5-534-07834-3. — TekcT : snexrponnsiii / Obpa3oBa-
tenbHas tiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513269 (nara o6-
pamenus: 18.08.2022).

2. OrneBa, M. B. IIporpammupoBanue Ha s3blke C++: NpaKTUYECKHIA

BY30B /

Kypc : yueoHoe nocobue aiist By30B / M. B. Oruesa, E. B. Kynpuna. — Mockga : 13-
narenbcTBo FOpaiit, 2022. — 335 c. — (Beiciiee oOpaszoBanue). — ISBN 978-5-
534-05123-0. — Tekct : snextponnbidi // OOpa3zoBarenvHas miatdopma FOpaiit
[cariT]. — URL.: https://urait.ru/bcode/515142 (nara oopammenus: 18.08.2022).

3. ®enopos, . 1O. IIporpaMmmupoBaHue Ha SI3bIKE BBICOKOTO YPOBHSA
Python : yue6Hoe mocobue mis By30B/ Jl. FO. demopoB. — 4-¢ usm., mepepad. u
norn. — Mocksa : UznatensctBo Opaiit, 2022. — 214 ¢. — (Bricmmee o6pa3zoBa-

Hue). — ISBN 978-5-534-15733-8. — Tekct : snektpoHHbii // OOpa3zoBarenbHas
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https://urait.ru/bcode/513269
https://urait.ru/bcode/515142

mwiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/515076 (mata oOparieHus:
18.08.2022).

7.2 JIonoJIHUTEJIbHASA JINTEPATypa

1. 3pikoB, C. B. IIporpammupoBaHue : y9eOHHK W TPAKTUKYM JUIS BY30B /
C. B. 3sixk0oB. — MockBa : U3natensctBo FOpaiit, 2022. — 320 c. — (Bricmiee o6pa-
3oBanue). — ISBN 978-5-534-02444-9. — TekcT : snexktpoHHbIi // OOpa3zoBaTeib-
Has tiardopma FOpaiitr [caiit]. — URL: https://urait.ru/bcode/511712 (nara obpa-
menns: 18.08.2022).

2. [lonOenwckuii, B. B. TlporpammupoBanue. bazoBwiii kypc C# : ydueOHUK

mist By3oB/ B. B. Ilogbenbckmit. — Mocksa : WznmarensctBo HOpaiit, 2022. —
369 c. — (Bricmiee obOpazoBanme). — ISBN 978-5-534-10616-9. — Tekct : aiek-
TPOHHBIN /! O6pazoBatenbHas mnatdopma Opaiit [caitT]. —

URL.: https://urait.ru/bcode/511747 (nata oopamenus: 18.08.2022).

3. [log6enbckuii, B. B. IlporpammupoBanue. ba3oBeiii kypc C#: ydeOHHK
JUTst cpeaHero npodeccuonansHoro oopaszosanus / B. B. [Togbensckuii. — Mocksa !
UznarensctBo HOpaiit, 2022. — 369 c. — (IIpodeccuonanbHoe oOpa3oBaHUE). —
ISBN 978-5-534-11467-6. — Texkcrt : anexTpoHHbIN // OOpa3oBaTenpHas miaTGopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/517893 (nara oopamenus: 18.08.2022)

7.3 MeTtoauueckue yKa3aHusl, peKOMEHIAlMU U Pyrue MaTepuajibl K
3aHATHAM

1. Kyapuna, E. B. OcHOBBI allTOPUTMHU3AINH U IPOTPAMMUPOBAHUS HA SI3BIKE
C# : yueOHoe mocobue myst By3oB / E. B. Kynpuna, M. B. OrueBa. — Mocksa : U3-
natenbcTBO FOpaiit, 2022. — 322 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-
534-09796-2. — Texkct : anekTpoHHBIN // OOpasoBarenbHas Tuiardgopma HOpait
[cariT]. — URL.: https://urait.ru/bcode/517285 (nara oOpamenus: 18.08.2022).

2. KouerypoBa, E. A. Teopust 1 MeTOABI ONTUMHU3ALINY : yueOHOE TOcOOHe

s By3oB/ E. A. KouerypoBa. — MockBa : W3marenbctBo FOpaiit, 2022. —
133 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-10090-7. — Tekcer : amek-
TPOHHBII // O6pazoBatenbHas matdopma Opaiit [caitT]. —

URL.: https://urait.ru/bcode/490136 (nata ooparmenus: 18.08.2022).

8. [lepeyeHnb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«/HTEepHeT», HeOOXOAUMBIX [IJISl 0CBOCHH S JUCHHUILIHHbBI

1. Odpunmansueiii caiit Python. URL: https://www.python.org/ (oTKpbITHI#
JOCTYII)

2. OpunuanbHbIA CalT AUCTPUOYTHBA SI3BIKOB MporpammupoBanus Python u R
Anaconda. URL: https://www.anaconda.com/ (OTKpBITBII JOCTYII)

3. Odunmaneubiii caiit Poccrata. URL: https://rosstat.qov.ru/ (OTKpsITHIi J0C-

TyI).
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9. IlepeyeHb NPOrpaMMHOro odecredeHuss 1 HHPOPMANMOHHBIX CIIPABOYHBIX

CHUCTEM
Tabmuma 9
Hepequb nmporpaMmMHoOro ob0ecrneyeHus
Ne HaHMeHOBaHHeu HaumenoBanue Tun Tox
pa3nesia yueOHoi ABTOp pa3pa-
n/n MporpaMmbI MporpaMmbI
JUCIUTITHHBI 00TKH
Tema 1 «BBenenue B
AIFODHTMBI 1 PacuerHast/cucrema
1 |cTpyKTypbl NaHHBIX. W (le/);\CGV d gﬁfﬁel{ﬂi}; H::ge: Mlcrosomf\naconda 2007/2012
AcumIroTnueckas ord/Anaconda ;’IHB pHby '
CJIO’)KHOCTBY
Tema 2 «Anroput™msl PacuerHast/cucrema
o |COPTHPOBKI Excel/ ympasienus nake- | Microsoft/Anaconda 2007/2012
Word/Anaconda | Tamu u 1ucTpuly- Inc.
TUB
Tema 3 «Pexypensy» PacuerHas/cucrema
3 Excel/ ynpasienus nake- | Microsoft/Anaconda 2007/2012
Word/Anaconda | Tamu u 1ucTpuly- Inc.
TUB
Tema 4 «bbicTpas PacuerHast/cucrema
COPTHPOBKA. Excel/ ympasienus nake- | Microsoft/Anaconda
4 2007/2012
CopTupoBka Word/Anaconda | Tamu u 1ucTpuoy- Inc.
CIUSTHUEM TUB

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOIi 1A
OCyIIeCTBJICHHS 00Pa30BaTEJIbHOI0 NPOLEcCa M0 JUCHHUILINHE

Tabmura 10

CeegeHust 00 00€CIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPHUAMHU,
Ka0OMHeTaMMu, JJa00paTOPUSIMH

HauMeHOBaHHe CHENHAIBHBIX MOMe-
IEHUHA ¥ MOMENeHH i 1JIl CaMOCTOS-
TeJbHOI padoThl (Ne yueOHOro Kopmyca,
Ne aynuropun)

OcHalleHHOCTH creUATbHbIX IOMeleHUH U
NOMeNIeHHI VI CAMOCTOSATEeJIbHOI padoThI**

1

2

yueOHast ayIuTOpHs AJIsl IPOBEICHUS 3aHATHH
JEKIMOHHOTO THIIA, Y4eOHAs ayIuTopus st
MPOBEICHMSI PAKTHYECKUX 3aHSATHH, TPYIIIO-
BbIX W WHIMBUAYAIBbHBIX KOHCYJIbTAIUU,
TEKYILIETO0 KOHTPOJS U IMPOMEKYTOYHOMH
arrectanuu (YueOHslit kopmyc Ne 2, ayanTo-
pust Ne 102)

Mynetumenna: [Ipoekrop ACERX118 wepnbiii [mr.jpz
11.001], KOMIIBIOTED KOH(pUTYypanuu: CelD-
1800/512/80/DVD-R

yueOHast ayIuTOpHs AJIsl IPOBEICHUS 3aHATHHA
JEKIMOHHOTO THIA, Y4eOHas ayIuTopus Iis
MpOBEACHUs 3aHATHH, TPYIIIOBBIX U UHIU-
BUIyaJIbHBIX KOHCYJBTAllMM, TEKYIIErO
KOHTPOJII M MPOMEKYTOUHOW aTTECTALMU
(YueOnsiii kopmyc Ne 2, ayautopust Ne 101)

Mynstumenuna: MmoHuTop UHB.Ne 34799/3, skpan HacTeH-
HBI ¢ 31ekTporpuBonoM HHB.Ne 35641/7, cucteMHbII
ook mHB.Ne 558788/135, mocka MenoBas, CTyJbsa-87,
croinsl-50

ydeOHas ayIuTOpUs NIl MPOBEICHUS 3aHITHI
JISKITMOHHOTO THIIA, YIcOHAsl ayIuTOPHS IJIS

Mynsrumenua: Cucremusiii 6sok 1 mr. (MuB. 556563),

Mouutop 1 1r. (MuB. 34799/4), naptel 36 mIT., CKaMbs
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NPOBEJICHUS 3aHATHM, TPYIIOBBIX W WHAM- | 36 WIT., JO0CKa MenoBas | IT., 5KpaH Ajis IPOEKTOpa Ha-
BUIYAIbHBIX KOHCYJbTAl[MH, TEKYLIEro | CTCHHO MOTONOYHBII.

KOHTPOJISL M IPOMEXKYTOYHOU aTTeCTaluu
(Yuebusrit kopnyc Ne 2, aymutopust Ne 202)

ydeOHasl ayIuTopust s poBeaeHus npaktu- | 10 kommeiotepoB  kongwurypamuu:  INTELCorei3-
YECKUX 3aHATHH, TPYNIOBBIX M MHAMBHIY- | 2100/4096 Mb/500Gb/DVD-RW, MSWord, MSExcel,
QIBHBIX KOHCYJIBTALMH, TEKYIIEro KOH- | MAaKeThl NPHKIAIHBIX MPOrpamm: STATA, R, EViews,
TPONS M IPOMEXKYTOYHON ATTECTALIHH Statistica, noctyn x cetu Internet, cnpaBouHoii cucteMbl

(YueOnbiii kopryc Ne 2, ayauropust Ne 302) Koncynprantllmoc

LlenTpanpHast HayuHasi OMOIMOTEKA UMEHU YuranbHbIe 32161 OUOTUOTEKH
H.U. XKene3nosa

CryneHdeckoe OOIIeKUTHE Komuara mist camormoAroToBku

11. MeTonnquKne PeKOMEHIAIUNA CTYACHTAM IO OCBOCHHIO TUCIHUIIIMNHbI

[Ipucrymnas K M3y4EeHHIO JUCHUIUIAHBI « AJITOPUTMHU3ALMSA U MPOTPAMMHUPO-
BaHHE», CTYAEHTHI JOJDKHBI O3HAKOMHUTHCS ¢ y4€OHOU Mporpammoil, yueOHoH, Hayd-
HOM U METOJAMYeCcKOi iuTeparypoi, umeronieiics B oubnuoreke PIAY-MCXA um.
K.A. TumupsizeBa, ojiyunTh B OMOIMOTEKE pEKOMEHI0BAHHbIE YYEOHUKH U yueOHO-
METOJMYECKHE MOCOOUs, 3aBECTU HOBYIO TETPab AJIsl pabOThI C IEPBOUCTOUHUKAMH.

B xone 3aHATHI BeCTH KOHCIEKTHpOBaHUE yueOHOro martepuana. OOpamarh
BHUMaHUE Ha KaTeropuu, (HOpMYyJIHPOBKH, PACKPBHIBAIOLIME COAEpXKaHUE TEX WIU
VHBIX SIBJICHUI U MPOLECCOB, HAYYHBIE BBIBOJBI U NMPAKTUYECKUE PEKOMEHAALMH. 3a-
J1aBaTh MPENONABATEN0 YTOYHSAIOLIME BOIPOCHl C LEIBI0 YACHEHUS TECOPETHUUECKUX
ITOJIO’KEHHM, pa3peIIeHUs CIIOPHBIX CUTYALlAMN.

B xone moAroToBKM K MPAKTUYECKUM 3aHATHSAM HU3YYUTh OCHOBHYIO JINTEpA-
TYpPY, O3HAKOMUTBCS C IOMOJTHUTEIBHOM JINTEPATYPO B COOTBETCTBUM C NIOCTABJICH-
HOM 3amaueid. [Ipu 3TOM ydecTh pekoOMEHAAIMH MpenoaaBaTes u TpedoBaHus yueo-
HOI1 mporpammbl. Heo6xoaumo nopabaTbiBaTh CBOM KOHCIIEKT, Jiejasi B HEM COOTBET-
CTBYIOILIME 3alMCU W3 JINTEPATYPbl, PEKOMEHIOBAHHOW NPENOAABATEIEM M IpENY-
CMOTPEHHOM y4eOHOM MpOoTrpaMMOii.

[Ipu moaroroBke K dK3aMeHYy (B KOHIIE CEMECTpPa) MOBTOPSITH MPONACHHBIN
MaTepuag; B CTPOTOM COOTBETCTBUU C y4eOHOU mporpammoii. Mcronp3oBaTh KOH-
CHEKTHI U JIUTEPaTypy, pEKOMEHAOBaHHYIO npenogaBateneM. OOpaTuth ocoboe BHU-
MaHHUE Ha TeMbl YU€OHBIX 3aHSATUH, MPOIYIIEHHBIX CTYIEHTOM I10 Pa3HbIM IPUYUHAM.
[Tpu HeoOXxoaMMOCTH OOPATUTHCS 32 KOHCYJBTAIMEH U METOAUYECKON MOMOIIBIO K
IIPENOAABATEIIO.

Buabi u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3aHATHH

CryaeHT, IpOoNyCTUBIINHN 3aHATUSL 0053aH CaMOCTOSATENbHO MOATOTOBUTHCS K
TEME YCTHOI'O OIPOCa, KOTOPHIE COCTOSUINCH HA NMPAKTUYECKOM 3aHATUU. B pamkax
4acOB KOHCYJIbTALlMU CTYJEHT MOKET OTBETUTH Ha BOIIPOCHI IIPOIYIIEHHOTO YCTHOTO
oInpoca, KOTOpbI€ ObUTN MPOITYIIECHBI.
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12. MeToauveckne peKOMeHIaAMHU MPeNoAaBaTe/sIM M0 OPraHu3anun 00yyeHust
Mo IVCHUILTHHE

Kypc «Anropurmusaiys 1 mporpaMMUpPOBaHKE JTOJKEH JaBaTh HE a0CTpaKT-
HO-(OopMasbHbIe, a MpUKJIaAHbIe 3HaHUS. JlaHHAs 1eNb MOXET OBITh peajTnu30BaHA
TOJIBKO TIPU YCJIOBHUHM COOJIIOJICHHS] B Y4E€OHBIX IJIaHaX MPEEMCTBEHHOCTH YYEOHBIX
JUCLHUIUIMH. ba3oBble 3HAHUSA I U3y4eHUsT AJNTOPUTMHU3ALNS U IPOTPAaMMUPOBAHUE
JAI0T TaKWe TUCLUUILIMHBI, KAK MHOCTPAHHBIN S3bIK, SKOHOMUYECKAsA TEOPHsl, SKOHO-
MeTpuka. OCBOEHHME OCHOBHBIX TEM JAHHOW JUCUUIUIMHBI TO3BOJIUT CTYAECHTAM
copMUpPOBATH MPEACTABICHUE O TAKOM CJIOKHOM MpEAMETe KaKk MaKpOIKOHOMUKA,
MOHSTH BCIO IIUPUHY HAYKU U MOJIYYUTh HEOOXOIMMBIE 3HAHUSA IS MOCIETYIOIIETO
po(hecCHOHATBFHOTO PA3BUTHS B 3TOM 00JIACTH.

CTyeHT MOXET MOATrOTOBUTH JIOKJAJ MO TeME, MPEACTABIISIONIEH ero Hayd-
HBI MHTEpEC, MPEACTABUTh PE3ybTaThl B BUAE Npe3eHTauuu. B ciiyyae Haaexanie-
ro KauecTBa, ero padboTa MOXKeT ObITh 3aciylllaHa Ha HAyYHOM KpYXKe Ka(eaphl Uin
Ha CTyJeHYeCKOM HayuyHoW koHpepeHuuu. [lo pemenuto kadenpsl, CTyIEHTHI, 3a-
HSBIIME MPU30BbIE MECTA HA HAYYHBIX CTYJIEHYECKUX KOH(PEPEHLHSX, MOTYT OCBO-
001aThCs OT CAauu 3a4eTa 10 3TOHM IUCHUIUIMHE.

[IpenonaBarenp NODKEH yKa3blBaTh, B KAaKOW MOCIEAOBATEIBHOCTU CIIEAYET
u3ydaTh Marepuaj JUCLMIUIMHBL, oOpallaTh BHUMaHUE HAa OCOOCHHOCTH H3y4Y€HUS
OTJIEIBHBIX TEM M PA3eNOB, IOMOIraTh OTOMPaTh HanboJiee BaXKHbIE U HEOOXOANMBIE
CBEJIEHUS U3 YUEOHBIX OCOOUH, a TaKXKe JaBaTh OOBICHEHHS BOIIPOCAM IPOrPaAMMBbI
Kypca, KOTOpble OOBIYHO BBI3BIBAIOT 3aTpyAHeHus. [Ipu 3ToM mpenoaBareto HEOO-
XOJIMMO YUYUTHIBATH CIEAYIOIINE MOMEHTHI:

1. He cnenyet neperpy»ath CTy/IEHTOB TBOPUECKUMU 33JJTaHUSMH.

2. YepenoBaTh TBOPUYECKYIO pabOTy HA 3aHIATHUSIX C 3aJaHUSIMH BO BHEAYIUTOPHOE
BpEMSI.

3. JlaBaTh CTyAE€HTaM YETKUH MHCTPYKTaXX IO BBHIMOJIHEHUIO CAMOCTOSTEIbHBIX
3aJJaHuil: 11eNIb 3aJlaHusl; YCJIOBUS BBINOJIHEHUS; 00bEM; CPOKH; TpeOOBAaHUS K
0(OPMIICHHIO.

4. OcCymliecTBIATh TEKYIIUN yUeT U KOHTPOJIb 32 CAMOCTOSITEIbHON PabOTOM.

5. JlaBaTh OIIEHKY W 0000UIaTh ypOBEHb YCBOCHHSI HABBIKOB CaMOCTOSATEIHHOH,
TBOPYECKOU pabOTHI.

. —
IIporpammy pa3padoraJi: W/
Hemuues B.B., kananaaT 5JKOHOMUYECKUX HAYK, JOLEHT

(Toamuce)
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PELHEH3UA
Ha padouyro nporpamMmy aucuuiuinabl 51.0.20.02 «AaropurmMusanus u
nporpammuposanue» OIIOII BO no nanpasiaenuro 09.03.02 UapopMannoHHbIe CHCTEMbI
¥ TeXHOJIOTHH, HANIPABJIeHHOCTh KOMIIbIOTepHbIe HAYKH H HHTELJIEKTYAJIbHbIH aHAJIN3
nannbix (Computer Science & Data Mining) (kBannukanus BHITYCKHUKA — aKaJiaBp)

brictpennnoii Upunoii EBrenbeBHOM, m01eHTOM Kadeapsl NPUKIATHONW WH(DOPMATHKH,
KaHJIUAAaTOM TeIarOTHYEeCKUX HayK (Jlanee Mo TeKCTY PELeH3eHT), IPOBeAeHa pelieH3us paboueit
IpPOrpaMMbl  JTUCLUIUIMHBI  «Asroputmuzanus U nporpammupoBanue» OIIOII BO 1o
HanpasiaeHuto 09.03.02 HMudbopmanmoHHble CHCTEMbI M TEXHOJOTHH, HAaIpPaBICHHOCTD
KommbroTepHble Haykd M MHTEUIEKTyalbHbIH aHanmu3 naHHbIX (Computer Science & Data
Mining) (GakamaBpuar) paspaborannoii B ®PI'BOY BO «Poccuiickuii rocyaapCTBCHHBIH
arpapubiii yauBepcurer — MCXA wumenn K.A. TumupszeBa», Ha kadeape CTaTUCTUKH U
kubepHetuku (paspaborunk — JlemuueB Baaum BnaaumupoBud, HOIEHT, KaHIUAAT
IKOHOMHYECKUX HAYK).

PaccmoTpeB mpencTaBieHHBIE Ha PEHEH3UI0O MaTepHalbl, PELEH3EHT TMpUIIen K
CJIEYIOIKMM BbIBOJIAM:

1. [lpenbsaBnennass paboyas  mporpaMMa JUCHMIUIUHBL  «AJTOPUTMH3AIMS U
nporpamMmmupoBaHue» (nanee mo Tekcry Ilporpamma) coomeemcemesyem tpedboanusim @I'OC BO
no HamnpasieHuo 09.03.02 NudopmanmonHbie cuCcTeMbI U TeXHOJIOTHU. [IporpamMmma codeporcum
BCE OCHOBHBIE pa3lenbl, coomeemcmeyem TpeOOBaHUSAM K HOPMAaTUBHO-METOAMYECKUM
JIOKyMEHTaM.

2. llpencraBnennass B [lporpamme axmyanpnocms y49eOHON JUCIUIUIMHBI B paMKax
peanuzauuu OIIOII BO wme nodnescum commenuro — MACHUIUIMHA OTHOCUTCA K JAUCUUIUIMHAM
o0s3arenpHOM yactu — 51.0.20.02

3. Ilpencrasnennsie B [IporpamMmMe yenu DUCHUIIIMHBI coomeemcmeyion TPeOOBAHUSIM
®I'OC BO nanpasnenus 09.03.02 UudopmalinoHHbIe CUCTEMBI U TEXHOJIOTHH.

4. B coorBerctBun ¢ Ilporpammoii 3a AUCHUIIIMHOW «ANTOPUTMH3AIUS |
NpOTpaMMHUpPOBaHUE» 3aKperuieHo [ yuueepcanvnas u 3  oduenpogheccuonanvnix
Komnemenyui. JlucuuIuinHa «AJTOPUTMHU3ALUSA U IPOrPAMMHUPOBAHUE» U MPECTABICHHAS
[Tporpamma cnocobna peanuzosams ux B 00bSBICHHBIX TPEOOBAHUSX.

5. Pesynomamot 00yuenusn, npeacrapnennsie B [IporpaMMe B KaTeropusix 3HaTh, yMETh,
BIAQJIETh coomeemcmeyom crneuuuke M COAEpNKaHUI0 AUCHUIUIMHBL U JeMOoHCmpupyionm
B03MOHCHOCHb TIOJTYUEHUS 3asIBJICHHBIX PE3YJIbTATOB.

6. O0mass TpyAOEMKOCTh JHCIHUILIUHBI «AJTOPUTMHU3AIUS W TPOTPAMMHPOBAHUEC)
coctasistet 10,0 3auétHbix eaunmui (360 yacos).

7. Nndopmanusi 0 B3aUMOCBS3M HU3YYa€MBIX IJUCIUIUIMH M BOMPOCAM HCKITFOYCHUS
IyOMMpOBaHUS B COACPKAHUM TUCHUIUIUH coomeemcmayem NEHCTBUTENLHOCTH. J{MCIUIIITNHA
«ANropUTMH3aIIAS U TPOTPAaMMHUPOBAHUE» B3aMMOCBs3aHa ¢ apyrumu guctumauHamu OITOIT
BO u Yue6Hnoro mnana no HanpasneHuto 09.03.02 Ungopmayuonnvie cucmemovl u mexuoiocuu v
BO3MOXXHOCTh 1yOJIMPOBaHUS B COJIEP)KaHUU OTCYTCTBYET.

8. IlpencraBnennass IlporpamMma mpeamonaraeT HUCIOJIB30BaHHE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, WCIOJIb3YEMbIC MPH peaTu3aliyl Pa3IuIHBIX BUIOB Y4eOHOMH
paboTsl. Dopmbl 00pa30BaTENbHBIX TEXHOJIOTHIA coomeemcmayom crenuuKe TUCIUTITHHBL.

9. TIporpaMma TUCIUIUTHHBI «AJTOPUTMH3AIUSA U TPOrPAMMHPOBAHKE) IPEIIToIaract
MPOBEJICHUE 3aHATHI B HHTEPaKTUBHOU (opme.

10. Bugel, coaepkaHue U TPYAOEMKOCTH CaMOCTOSTEIBHOH pabOTBI CTYACHTOB,
npencTaBieHHble B [Iporpamme, coomsemcmagyiom TpebOBaHUSIM K MOATOTOBKE BBIMYCKHUKOB,
compepxammumcsi Bo DPI'OC BO mnampaienuss 09.03.02 HudopmanmoHHBIE CHCTEMBI H
TEXHOJIOTHH.

11. IIpencraBineHHbie u onucanHble B [IporpamMmme (GopMbl mexyweti OLCHKA 3HAHUI
(ycTHBIi oripoc), coomeememayiom cniennuKe AUCIHUILTAHBI B TPEOOBAHUSIM K BHIITYCKHUKAM.




®opMa MPOMEKYTOUHOIO KOHTPOJIS 3HAHUMU CTYIEHTOB, IpeaycMoTpeHHas [Iporpammoti,
OCyIIeCTBIIsIeTCs. B (OpME 3K3aMeHa B MEPBOM M BTOPOM CEMECTpax, UTO COoomeemcmeayem
CTaTyCy IUCHMIUIMHBI, KaK IUCIHMIUIMHBI o00s3aTensHOoi yact — b51.0.20.02 ®I'OC BO
HarnpasieHus 09.03.02.1MabopMaimoHHbIe CUCTEMBI M TEXHOJIOTHH.

12. ®opmbl OLEHKM 3HAaHWH, TmpencTaBieHHble B llporpamme, coomeemcmeayiom
cnenuduke JUCHUILTUHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. VYuyeOHO-MeTOIMYECKOE OOECIeYeHne IMCUUIUIMHBI TPEICTaBICHO: OCHOBHOU
auTeparypoid — 3 HCTOYHUKA (0a30BbIe YYCOHHWKH), IOTOJHUTEIBHOM JMTEpaTypodl — 3
HanMeHoBaHusA, MHTEepHET-pecypchl — 3 MCTOUYHUKA U coomeemcmeyem TpeboBanusim PI'OC
BO nanpasnenust 09.03.02 HugopmayuorHvle cucmemvpl U mexHOI02UU.

14. MatepuaibHO-TEXHUYECKOE O0ECIIeYeHNEe TUCIMIIMHBI COOTBETCTBYET CIEIH(HKe
TUCIUIUIMHBL «AJTOPUTMU3ALIMS U TMPOTPAMMHUPOBAHHME» U 00ECHeUMBAEeT MHCIIOJIb30BAHKE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METO/I0B O0YUCHHUS.

15. MeTtoauueckre pEKOMEHJIAIMU CTYACHTaM U METOAMYECKHE PEKOMEHJAIuU
npernojaBaTessiM [0 OpraHu3aluy OOYy4eHHs IO JUCUUIUIMHE JaloT [PEACTAaBIECHUE O
cnenuduke o0yuyeHus o JUCIHUILINHE «ATTOPUTMU3AIMS U IPOTPAMMHUPOBAHUE.

OBIIHME BbBIBOAbI

Ha ocHoBaHuM NpoBEeNEHHOH pEIeH3UU MOXKHO CAeNaTh 3aKII0YEHHE, YTO XapakTep,
CTpYKTypa U cojepxaHue paboyeil MporpaMMbl JTUCHUIUIMHBI «AJTOpUTMHU3ALMS U
nporpammupoBanue» OITOII BO no wanpaenenuto 09.03.02 MuHdopmanmroHHBIE CHCTEMBI U
TEXHOJIOTHH, HampaBlIeHHOCTh KOMIBIOTEpHBIE HAYKHM W WHTEIUICKTYAIbHBIA aHAU3 JIaHHBIX
(Computer Science & Data Mining) (xBamudukanus BeITYCKHUAKA — 6aKkanaBp), pa3paboTaHHas
HemuueBbiM Banumom BnagumupoBudem, HOHNEHTOM, KaHAMIATOM DSKOHOMHUYECKHX HayK
coorBercTByeT TpeboBanusiM PI'OC BO, coBpeMeHHBIM TpeOOBaHHUSIM SKOHOMHUKH, PBIHKA
Tpyda U TO3BOJHUT MHpu €€ peanus3aluyl ycrnemHo oOecrneduuTb (OPMUPOBAHUE 3asBICHHBIX
KOMIIETEHIINH.

Penensenr:

boictpennna Wpuna EBrenbeBHa, [OLEHT Kadenpsl MNpUKIaJAHON HMHPOPMATHKH,
KaHIMJIAT [IeJarOrH4eCcKux HaykK
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