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AHHOTALIUS

patdoueii mporpamMmsl yueOHoi qucuumiiniabl 51.0.20.02 AnropurMusanusi ¥ IpOrpaMMHUpo-
BaHHe JJIsl NOAr0OTOBKH 0akaaBpoB 1o HanpasJieHu10 (09.03.02 UapopmanuoHHbIe CHCTEMbI
¥ TeXHOJIOTHM HanpaBJjieHHOCTH Bosbne nanHbie 1 MamuHHOe o0yyenue (Machine
Learning&Big Data)

[esab ocBOEHUN AMCHUNJIMHBI: 110 OKOHYAHUIO U3YUYCHHS AUCIHUIUIMHBI CTYICHT JIOJIKEH
3HATh: METOJBI U MPHEMbI (hOpMATH3AIMA U ATOPUTMHU3AINN ITOCTABIICHHBIX 33J]1a4; HOTAIMH H
MPOrPpaMMHBIC TIPOAYKTHI JJIsi TpadUyecKoro OTOOpPaKeHUs aITOPUTMOB; AJITOPUTMBI PEIICHUS
TUTIOBBIX 3aja4, 00JacTH U CIOCOOBI MX MPUMEHEHHUS; METOIOJIOTHH Pa3pabOTKH MPOrPaMMHOTO
00ecTIeYeHuns; CHHTAKCHUC BBIOPAHHOTO SI3bIKA MPOTPAMMHPOBAHUS, OCOOCHHOCTH MPOTPaMMHUPO-
BaHUS HA 3TOM S3bIKE, CTAaHJAPTHBIC OMOJIMOTEKHU sI3bIKA IMPOrPAMMHUPOBAHUS; OCOOCHHOCTH BHI-
OpaHHOU cpejbl MPOrPaMMUPOBAHUS; METOIBI U TIPUEMBI OTIAIKH MPOrPaMMHOTO KOJIa, TIOBBIIIIe-
HUS YUTAEMOCTH MTPOrPaMMHOI0 KOJa; TUIIBI U (hopMaThl COOOIIEeHHH 00 ommOKax, mpeaynpexie-
Huil. [lo OKOHYAHWIO M3YUYEHUS! NUCUUIUIUHBI CTYJIEHT JOJDKEH YMETh: MCIOIb30BaTh METOIbI U
npuemMbl (hopMau3ali U aIrOPUTMHU3AIMU TTOCTABJICHHBIX 3aJ1a4; HUCIOJIb30BaTh MPOrPaMMHbBIC
MPOAYKTHI JUIsl TpaueCcKOro OTOOPaKEHHSI arOPUTMOB; IPUMEHSATh CTaH/IaPTHBIC AJITOPUTMBI B
COOTBETCTBYIOIIUX O0JIACTSX; MPUMEHSATh BEIOPAHHBIC S3BIKM TPOTPAMMHPOBAHUS JJI1 HATTMCAHUS
MIPOrpaMMHOTO KOJ1a; MCTOJIb30BaTh BEIOPAHHYIO Cpey MPOTrpaMMHUPOBAHUS; TPUMEHSATh HHCTPY-
MEHTapHUil IS CO3/IaHUs U aKTyalM3allMd MCXOJHBIX TEKCTOB TPOTPaMM; BBISBIISTH OIIHOKH B
MIPOrpaMMHOM KOJIe, HUHTEPIIPETUPOBATH COOOIIEHUS 00 OIMOKax, IPEeayPEKICHUS, 3alCH TeX-
HOJIOTHYECKHUX >KYPHAJIOB; MPUMEHSTh METOJbI U MPUEMBI OTIAJKHA MPOTPpaMMHOTO Koja. Tarke
[0 OKOHYAHUIO M3yUeHUs TUCIUILIMHBI CTYACHT JOJDKEH BIIaJIETh: HaBBIKaMU; COCTaBiIeHUs Gop-
MaJTU30BaHHBIX OMMCAHUN PEIICHU MOCTaBICHHBIX 33J1a4 B COOTBETCTBUU C TPEOOBAHUSMH TEX-
HUYECKOT0 33/IaHusl; pa3pabOTKU alrOPUTMOB PELICHHs] MOCTABJICHHBIX 33/1ad B COOTBETCTBUU C
TpeOOBaHUAMH TEXHUYECKOTO 3aJIlaHUsl WM JPYTUX NPHUHATHIX B OPraHU3allMd HOPMATUBHBIX J0-
KYMEHTOB; CO3J[aHHs MPOrpPaMMHOI0 KOJia B COOTBETCTBUHM C TEXHUYECKUM 3aJaHHEM (TOTOBBIMH
crenupUKaIMsIMH); ONTUMU3AIMH IPOTPAMMHOT0 KOJIa C MCIIOJIb30BAHUEM CIEIIHMATM3UPOBAHHBIX
MPOrpaMMHBIX CPEJACTB; aHalN3a M MPOBEPKU HCXOIAHOIO MPOTPaMMHOrO KOJa; OTJIAIKU Mpo-
IPaMMHOTO KOJa Ha ypOBHE IIPOrPaMMHBIX MOJyJIeH U MEKMOAYIbHBIX B3aUMOJICHCTBUI U B3au-
MOJICHCTBUI C OKPYKEHHUEM.

MecTo AuCUMIVIMHBI B Y4e0HOM ILIaHe: JUCUUIUIMHA BKIIOYEHA B 00s3aTENbHYIO YacTb
y4eOHOTO I1aHa 1o HarpasiieHuto nmoAarotoBku 09.03.02 MudopManroHHBIE CUCTEMBI U TEXHOJIO-
TUH.

TpebGoBanus Kk pe3yJibTaTaM 0CBOEHMS TUCHHUILUIMHBI: B PE3YJIbTaTe OCBOCHUS TUCIH-
IUTHHBI POPMHUPYIOTCS Clieaytomie Komnereniun (naaukaTopsl): YK-6 (VK-6.1; YK-6.2; YK-6.3); OIK-1
(OIIK-1.1; OIK-1.2; OIK-1.3); OIK-2 (OIK-2.1; OIK-2.2; OIK-2.3); OI'K-6 (OIK-6.1; OITK-6.2; OIK-6.3).

KpaTkoe cogepxkanue THCHUNIHHBI:

BBenenue B anropuT™Mbl U CTPYKTYpPbI JaHHBIX. ACUMITOTHYECKAsl CIOKHOCTb. AJro-
pUTMBI cOpTUpOBKH. Pexypcus. «bbicTpas coptupoBka. CoptupoBka cnusiaueMm. Ouepenu. Xo-
mupoBanue. Xou-QyHkuun. Xsmr-radbnunsl. [epesbs. I'pad. Anaroputm eiikctpel. XKagHbie
anropuT™el. JluHamMuueckoe mporpammupoBanue. AnroputM K ommkaiimmx coceneit. [Ipeobpa-
3oBanue dypre. Anmroputm MapReduce. ®unbtpel biayma. Anroputm HyperLoglLog. Asro-
put™bl SHA. Anroputm uddu-Xemmmana. JInHeliHOE TporpaMMUPOBaHHE.

O6mas TpynoemMmkocTh aucuuniannb: 360/ 10 (yacwi/3a4. ef1.)

IIpoMe:KyTOYHBIA KOHTPOJIb: K3aMeH

1. Ileab ocBOeHNsI JUCHUIIUHBI

Henpro gucHMIUIMHBL «ANTOpUTMHU3ALUS W MPOrPAMMHUPOBAHUE SABISAETCS
OCBOCHHUE CTYACHTAMU TEOPETHUYECKHX U TMPAKTUYECKUX 3HAHUW U TPUOOpETEHHE
YMEHHMI W HaBBIKOB B 00JacTU alrOPUTMOB U aJITOPUTMHU3AIUHU, (POPMHUPOBAHUE
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HABBIKOB MPOrpaMMHUpPOBaHUs, a Takke (popMuUpoBaHHE 3HAHUU B cepe CTPYKTyp
naHHbIX. Taxke Lenpl0 AaHHOW AMCIUIUIMHBI SIBISIETCS MPUOOpPETEHUE YMEHUU H
HAaBBIKOB ITPUMEHEHMS HA MPAKTUKE AITOPUTMHU3ALNN IPOLECCOB, METOJAOB U HABbI-
KOB IIPOTPaMMMPOBAHUSA; TIO PE3yIbTaTaM W3Y4YEHHs AUCLUILIMHBI CTYJIEHT JOJDKEH
YMETh NPUMEHATH Pa3JIMYHBIE CTPYKTYpPbI JaHHBIX M PEIIATh BO3ZHUKAIOIIHUE IEPEN]
HUM NPAaKTUYECKHE 3aaYH.

2. MecTo TMCUMILUIMHBI B Y4eOHOM mpouecce

JucuuminHa «AJIropuTMHU3alys U MPOorpaMMUPOBaHUE)» BKJIIOUEHA B 00s13a-
TEJNbHBIA NEPEUCHb TUCUUIUIMH y4eOHOro miaHa. Jucuuminia « AJIropuTMu3aius u
MPOrpaMMHUPOBAaHKE)» peanzyercs B cooTBeTcTBUM ¢ TpeboBanusimu GI'OC, OIIOIT
BO u Yue6Horo mnana no HampasieHuto 09.03.02 MHpopmalnioHHbIE CUCTEMBI U
TEXHOJIOTUH.

JlucuuiuiiHa « AJITOpUTMU3ALMS U IPOIPAMMHUPOBAHUE)» U3Yy4AETCS HA IEPBOM
Kypce 00pa3oBaTeIbHOrO HUKJIA.

JlucuuiuinHa «ANIropuTMHU3anus U MPOrpaMMHUPOBAHUEY» SABIISIETCS OCHOBOIIO-
Jararomend JUisi U3y4eHusl CIEAYIOIMX IUCLHMIUINH: «BBeneHHEe B KOMIIBIOTEPHBIE
HAyKU Ha MHOCTpaHHOM si3bike», «[IporpammupoBanue Ha s3bike Pythony, «Cucrem-
HOE IporpammupoBanuey, «IIporpaMmmupoBanue Ha si3p1ke C++y.

Oco0OEHHOCTBIO JTUCUUILIMHBI SBJISIETCS PACCMOTPEHHUE aJTOPUTMOB TOUCKA,
COPTUPOBKH, Pa3JIMYHBIX CTPYKTYp AAHHBIX CPEACTBAMHU SI3bIKa MPOTPAMMHUPOBAHUS
Python, mu6o ¢ mpuMeHeHHEM TICEBIOKOIA.

PaGouas ImporpamMma AUCHUITIIINHBI <<AJIPOpI/ITMI/I3aHPI51 U IIporpaMMHpPOBAHUC)
IJIA THBAJIMAOB U JIUI] C OTPAHNYCHHBIMHU BO3MOKHOCTAMU 310POBbA p33pa6aTBIBa€T-
Cid MHAUBUAYAJIBHO C YUCTOM 0COOCHHOCTEH HCI/IXO(I)I/I?)I/I‘IGCKOFO pa3BuUTUA, MHAWUBH-
AYyaJIbHbIX BO3MOXHOCTEH U COCTOSIHUS 300pOBbiA TAKUX 06yqa10m1/1x051.

3. [lepeyeHb IIAHNPYEMBbIX Pe3yJabTATOB 00y4eHHs MO IUCUMILINHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMU Pe3yJIbTATAMHU OCBOEHUS 00Pa30BaTeJIbHOI
NpoOrpaMmbl

N3yuyenue AMCIUIUIMHBI HAMIPABJICHO Ha (OPMUPOBAHHE Y OOYUAIOIIUXCS YHU-
BepcanbHbIX (YK) u obmenpodeccuonansubix komnerennuit (OI1K), nmpeacrasnen-
HBIX B Tabymre 1.



Tabmauna 1

TpeOoBaHus K pe3yJbTaTaM 0CBOCHHUS YUeOHOM TMCHUIUIMHBI «AJITOPUTMHU3AINS U IPOTPAMMHUPOBAHUEY

No Kon Coneprxanue Wunukaro- B pesynbrate u3ydeHus y4eOHON AUCHUILIMHBI 00YYAIOLINECs JOJKHBL:
" | KoMIie- | KOMITETEHITHH (HITH €€ va- PBI KOMITE-
n/m o 3HATh YMETh BIIA/IETh
TEHIUN CTH) TEHIIUH
1. |VYK-6 CrnocobeH ynpasisaTh cBo- | YK-6.1 OCHOBHBIE TTpreMbl 3 dek- - -
UM BpEMEHEM, BBICTpau- THBHOTO YIPaBJICHUS COO-
BaTh M PEANN30BBIBATH TPa- CTBEHHBIM BPEMEHEM; OCHOB-
EKTOPHIO CAaMOPa3BHUTHS Ha HBIE METOTUKH CaMO-
OCHOBE ITPUHIIUIIOB 00pa- KOHTPOJISI, CAMOPa3BUTHS U
30BaHUs B TCUCHHE BCEi caM000pa3oBaHus Ha MPOTSI-
KU3HH JKEHHH BCEH JKU3HU
VK- 6.2 - BBITIOJIHATH CPABHUTEJIHHBIN aHa- -
JIU3 IPOTPAMMHBIX CPEJICTB pa-
OOTBI C BEIYHCIUTEIBHBIMHU CETSI-
MU ¥ HTHPOKOMMYHHUKAIHSIMH
YK-6.3 - - HCIIOJIb30BaHMS COBPEMEHHBIX MPO-
IpaMMHO-aNIapaTHbIX CPEJCTB B Cpe-
Jie H(HOKOMMYHHUKAIIMOHHBIX CETeH ¢
IENBI0 UX 00CTYKHBaHUS
2. OIK-1 |Cmocoben mpumensth ecte- | OINK-1.1 OCHOBBI MaTeMaTUKH, (DU3UKH, - -
CTBEHHOHAYYHBIC U 00- BBIYUCITUTEIBHON TEXHUKH U
IIeWH)KEHEPHBIC 3HAHUS, MIPOrpaMMHUPOBAHUS
METOIBI MaTEMaTHIEeCKOTO OIK-1.2 - pemaTs CTaHAapTHBIE MPOdecch- -
aHaJu3a v MOJICTTUPOBAHUS, OHAJIBHBIC 3371a9H C MPHUMCHCHH-
TEOPETHYECKOTO M IKCIIE- €M €CTeCTBCHHOHAYYHBIX U 00-
PUMEHTAIILHOTO HCCIIe0Ba- HICUH)XEHEPHBIX 3HAHH, METO-
HUS B PO ECCHOHATBHON JIOB MaTeMaTHYECKOro aHallu3a U’
JeSATEILHOCTH MOJICTUPOBAHUS
OIK-13 - - TEOPETUYECKOTO U IKCIICPUMEHTANb-

HOIr'0 UCCJIICAOBAHUA 00BEKTOB npo-
(I)QCCHOHaHLHOf/'I JACATCIIbHOCTH




OIK-2 |Cnocoben nonnmats npus- | OIK-11 COBpeMEeHHbIE HH(OPMAaLIMOH- - -
IUTIBI pabOTHI COBPEMEHHBIX HBIE TEXHOJIOTUH U TPO-
HHPOPMAITMOHHBIX TEXHO- rpaMMHEBIE CPEZICTBA, B TOM
JIOTHH ¥ MPOTPaMMHBIX 4HcIie 0TEYeCTBEHHOTO TPO-
CpE/ICTB, B TOM YHCIIE OTe- W3BOJICTBA, TIPU PEIICHHUH 3a-
YECTBEHHOTO [TPOU3BO/ICTBA, Ja4 npodeccuoHanbHOI nes-
Y UCIIONIb30BaTh MX MPH pe- TENILHOCTH
IICHUH 3a]1a4 TPOdeCcCHo- OIK-1.2 - BBIOMpATh COBPEMEHHBIC HH(OP- |-
HAJIBHOW JAEATENLHOCTH MAaIMOHHBIE TEXHOJIOTUU U TIPO-
TrpaMMHEBIE CPEZICTBA, B TOM YHC-
JIe OTEYEeCTBEHHOT'O MTPOU3BO/I-
CTBa, IIPU pPEIIeHUH 33/1a4 MPo-
(hecCHOHAIBHOM IS TEIbHOCTH
OIK-13 - - MIPIMEHEHHUS! COBPEMEHHBIX HHPOpMa-
[MUOHHBIX TEXHOJIOTUH U TIPOrpaMM-
HBIX CPEJICTB, B TOM YHCJIe OTeYe-
CTBEHHOTO IIPOHM3BOJICTBA, IIPH pellie-
HUU 33134 MpoPeCCUOHATLHON aes-
TEJILHOCTH
OIIK-6 |Cnocoben pa3pabarbiBaTh OINK-6.1 METO/IbI AJITOPUTMHU3AIHH, - -
AITOPUTMBI ¥ TPOTPAMMBIL, SI3BIKU M TEXHOJIOTHUU MPO-
MPHUTOJHBIC IS IPaKTHYC- IrpaMMHPOBAHHUSI, IPUTOTHBIC
CKOT'0 IPUMEHEHHSI B 00J1a- JUTSL TIPAKTHYECKOTO MPUMEHE-
CTH HH()OPMAITMOHHBIX CH- Hus B 00xactu nHpOpManu-
CTEM U TEXHOJOTHI OHHBIX CUCTEM M TEXHOJOTUH
OIK-6.2 - TIPAMEHSITh METO/THI ATTOPATMIA3ALTA, -
SBBIKU U TEXHOMOTUH TIPOIPaMMHUPOBa-
HUSI TIPH PRITICHAX TTPO()ECCHOHATBHBIX
397134 B 00NACTH HH(OPMAITMOHHBIX
CHCTEM U TEXHONIOTUI
OIK-6.3 - - MPOrPaMMHUPOBAHUS, OTJIAJKU U Te-
CTHPOBAHUS MPOTOTHUIIOB ITPOTPaAMM-
HO-TEXHUUYECKHX KOMIUICKCOB 33124




4. CTpyKTYypa H coepkanue JUCHUILIUHbI

4.1 PacnipenesieHne TPy10éMKOCTH IMCHMILIMHBI 110 BUIaM padoT

1o ceMecTpam

OOmas TpyaoéMKOCTh aucHUILIMHBI cocTtaBisger 10 3au.ex. (360 wacom), mx
pacmpezenieHue o BuaaM paboT U ceMecTpaMm MpeAcTaBIeHo B Tabnuie 2.

Tabauna 2

Pacnpesiesienne Tpy10éMKOCTH JMCUMILIMHBI 10 BUaM padot B 1 u 2 cemecTpax

TpyaoéMkocTh

Bun yuedHoli pa6oTnl yac. B T.4. [10 CeMeCTpaM
Bcero/* Ne 1/* Ne 2/*
OO0mas Tpy10éMKOCTh TUCITUTUIUHEI TI0 360 180 180
yueOHOMY TJIaHY
1. KonrakTHas padora: 104,8 52,4 52,4
AynutopHasi padoTa 104,8 52,4 52,4
6 Mom uucue:
aexyuu (J1) 32 16 16
npaxmuyeckue sausmus (113) 68 34 34
KOHCYIbmayuu nepeod dK3aMeHoM 4 2 2
KOHMAKmMuasi paboma Ha npomexNcymouHoM
xoumpone (KPA) 08 0.4 0.4
2. CamocrositesnibHast padora (CPC) 206 103 103
CamMoCcmosimenbHoe u3yHeHue pazoesos, Camo-
noo2omoska (npopabomra u nosmMopeHue neK-
YUOHHO20 MAMEPUANA U MAMepuad yueonu- 156,8 78,4 78,4
K08 U yueOHblX NoCcoOUll, N002OMOBKA K NPaK-
IMUYCCKUM 3AHAMUAM)
Iloocomoska k 3K3ameHy (KOHmMpOob) 49,2 24,6 24,6
Bu g npoMexxyTOUHOTO KOHTPOJIS: Ox3amen, KI1
*B TOM YHCJIEC PAKTHYECKas TTOATOTOBKA
4.2 Conep:kaHue TMCUUNIMHBI
Taomuna 3
TemaTnueckuil UIaH y4eOHOH TMCIUTIHHBI
AyauTopHasi padora Bueayauropu
HanmeHnoBaHMe pa3jae/ioB U TeM
e — (;)Kpgl'IHéHHO) Bcero JI 113 IIKP | as pabora
Bcero/* CP
Tema 1 «BBeneHue B aropuTMbl U 19 2 4 - 13
CTPYKTYpPHI JaHHBIX. ACUMIITOTHYECKas
CIIOKHOCTB
Tema 2 «AITOPUTMBI COPTUPOBKH 21 2 4 - 15
Tema 3 «Pexypcusi» 23 2 6 - 15
Tewma 4 «bwicTpas COpTUPOBKA. 23 2 6 - 15
CopTupoBKa CIUSHUEM»
Tema 5 «Ouepenun» 21 2 4 - 15
Tema 6 «Xsmmposanue. Xsm-QyHKINH. 25 4 6 - 15
XoHI-Ta0IU LB
Tema 7 «JlepeBbsi» 45,6 2 4 - 39,6
KOHTaKTHas paboTa Ha IPOMEXYTOUYHOM 0,4 - - 0,4 -
koHTpoJe (KPA)
KoHcynbTanuum nepes sk3aMeHOM 2 - - 2 -




AynuTopHasi padora BueayauropHn
HaumeHnoBanue pasesoB 1 TeM Beero bl 3 IIKP | an padora

AUCHUILINH (YKPYITHEHHO) Beero/* CP
Bcero 3a 1 cemectp 180 16 34 2,4 127,6
Tema 8 «Anroputm JleiikcTpbi» 19 2 4 - 13
Tema 9 «KagHbie anropuTMbn) 21 2 4 - 15
Tema 10 «/Iluramuueckoe 23 2 6 - 15
IPOTPaMMHUPOBAHHUEY
Tema 11 «Anroputm K Grmxaiimmx 23 2 6 - 15
cocenen»
Tema 12 «IIpeobpasoBanue Dypne» 21 2 4 - 15
Tema 13 «Anroputm MapReduce. 25 4 6 - 15
OwibTpsl biyma. Anroputm
HyperLogLog»
Tema 14 «JIuneitHoe mporpammupoBanue» | 45,6 2 4 - 39,6
KOHTaKTHasi paboTa Ha IPOMEKYTOUYHOM 0,4 - - 0,4 -
koHTpouse (KPA)
KoHncynpranum nepej 3x3aMeHOM 2 - - 2 -
Bcero 3a 2 cemecTp 180 16 34 2,4 127,6
Hroro mo pucuunjinue 360 32 68 48 255,2

*B TOM YHCIIE IMpaKTUYICCKasa MOATrOTOBKaA

BBeneHue B aJropurMbl M CTPYKTYPbI JAHHBIX. ACHMITOTHYECKASA
CJIOKHOCTD.

[Tonsitue anroputma. OOIIee MOHITHE CTPYKTYPHI HaHHBIX. CUIBHBIC U Clla-
Oble CTOPOHBI Pa3IUYHBIX AJITOPUTMOB. BUHApPHBIN MOUCK: onpeseseHue, MPUHIIUI
paboThl, orpaHuyeHusi. BpeMs BbIMONIHEHMs. ACHUMNOTOTHYECKAs CIOKHOCTh alro-
putMa. [IpuMepbl CI0KHOCTH.

AJITOPUTMBI COPTHUPOBKH.

HauGonee nomymsipHble anroputMbl cOPTUPOBKH. CpaBHEHHE CIIOKHOCTH aJl-
rOpuTMOB COpTUPOBKHU. AnroputMbl NP-knacca. Ily3sippkoBasi cOpTHpOBKa: MPUH-
U paboThl aaropuT™Ma, BpeMs BhIMOIHEHUs. COpTUPOBKA BHIOOPOM: MPUHIIMII pa-
OOTBI AITOPUTMA, CIOKHOCTH AJITOPUTMA.

Pexypcus.

Pexypcus. CpaBHEHHE UTEPATUBHOTIO U PEKYPCUBHOIO NoaXxoAoB. [Ipumep pe-
KypcuBHOU QyHKIMU. CTEK.

BoicTrpasi coprupoBka. CopTHpPOBKA CIAUSTHHEM.

[Mpunuun «pazgensii U BiacTByi». beicTpas coptrpoBka. COpTUPOBKA CIIHS-
HueM. CpaBHEHHE CIIOKHOCTH aITOPUTMOB COPTUPOBKH.

Ouepenu.

Ouepensb. [IpeumyinectBa ucnonb3oBaHus odepeneil. OO0IacTy NPUMEHEHUS.
MaccuB u cBsi3HBIN criucok. CpaBHEHHE MPEUMYIIECTB W HegocTaTkoB. Kimaccudu-
Kalusi OTHOCBSI3HBIX CIUCKOB. OCHOBHBIE OTNIMYUS. VHUIIMATU3AUs CBA3HBIX CIIHC-
KOB pa3HbIX BUOB. JloOaBieHue U yAaneHUe y3ia U3 pa3HbIX BUJOB CBSI3HBIX CIIHC-
KOB.

Xdumposanue. Xam-GgyHkuuu. X3m-1aduubl.

[TonsiTne xemmpoBaHWs W OTAWYHUS OT mHpoBaHus. Xeni-pyakuun. Hanbo-
JIee U3BECTHBIE aNTrOpUTMbI XemupoBaHus. [lonstrne komm3uu. [Ipumeps npumeHe-




Hus xemmposanus. «Conenne» naponeil. Xeur-tadbauuel. Kommmsuu B xem-radnuiie.

PaszmepnocTs. MeToasl paspelieHUs KOJIIU3UH.
JepeBbs.

ITonarue nepesa. Ilpumepsl. JlepeBo npuHATHS pelieHud. buHapHoe aepeso.
OO6s3aTenbHbIe cBoOMcTBa OmHapHOTO AepeBa. CrnocoOsl 00X0aa OMHAPHOTO JEepeBa.
BceraBka u ynanenue y3noB OuHapHoro aepeBa. CopTHUpoBKa OMHapHBIM JE€PEBOM.

ABIJI nepesss. [lonsiTue BoICOTH OMHApHOTO JepeBa. bamancuposka.

AJuropurm JledKCTpHI.

OcHoBHble TepMuHbl. Pabota ¢ anroputmoMm [lelikctpol. Pebpa ¢ orpuna-
TeJIbHBIM BecoM. Peanuzauus anroputMma JleMKCTpbl CPEACTBAMU S3bIKA ITPOrpPaM-
mupoBanus Python.

Kannbie aJropuTrmsi.

3ajada COCTABJIEHUS paclUCaHus. 3ajJaya O PrK3ake. 3ajadya O MOKPBITHU
MHOxecTBa. [Tpubnuxennsie anroputmbl. NP-nonueie 3anaun. Onpenenenue NP-
NOJIHOM 3a7a4M. 3a/1a4a 0 KOMMHUBOSIKEPE.

JAuHaMu4YecKoe NporpaMMHpOBaHHeE.

3amada o prok3ake. OnTuMH3aLnus TYPUCTUYECKOrO MapuipyTa. B3anmo3sa-
BUCUMBIE 35ieMeHThl. CaMas JIMHHAas o01as mocieJ0BaTeIbHOCTb.

AaroputMm K-6nmxkaiiniux coceneii.

[TocTpoenue pekoMeHaaTenbHOM cucTeMbl. Perpeccus. Boibop mnpu3Hakos.
OnemenTsl MamuHHOrOo o0ydenus: OCR, moctpoeHue cnam-QuibTpa, NPOTrHO3HU-
pOBaHUE.

IIpeoOpa3oBanue ®ypne.

Omnpenenenus U cBoicTBa mpeoOpazoBanus Pypre. MHOromepHoe mnpeood-
paszoBanue. Psapt ®dypre. [uckpetHoe npeodpazoBanue. OkoHHOE MpeoOpazoBa-
Hue. MHTepriperanys B TEPMUHAX BPEMEHH U YaCTOTHI.

Aaropurm MapReduce. ®uabtpsl Baayma. Anropurm HyperLoglLog.

[Mapannenbubie BeruuciacHus. OCHOBHBIC MIArd ajaroputMma: map u reduce.
[Mpumep peanuzanmu anroputma MapReduce B Python. Omucanue cTpyKTyphbI
naHHbIX «PunbTp biyma». BeposTHOCTH J105KHOIOI0KHUTEIFHOTO cpabaThIBaHUS.
CgoiictBa CcTpyKTyphl AaHHBIX «DunbTp bayma». IlpuMeHeHue u peanmzarus
¢unsTpa biyma B Python. OcHoBHble onsTus anroputMa «HyperLogLogy. Ome-
pauuu anropurma «HyperLogLog». CnoxuocTs anroput™ma «HyperLogLog».

JIuHeitHoe mporpaMMupoBaHue.

MakcumanbHOe napocoueranue. MakcuMalibHbIM ITOTOK. TpaHcropTHas 3ana-
ya. Irpa ¢ HyneBoil cyMMOM. AJTOpUTMBI pelieHus. [[BoiCTBEeHHbIE 3aauu JTUHEH-
HOro mporpaMmupoBaHus. [Ipumepsl peann3anuu 3aaad JUHEHHOrO NPOrpaMMUpPO-

BaHus B Python.
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4.3 llpakTyecKue 3aHATHUS

Tabnuua 4
Coaep:kaHue NPAKTUYECKUX 3aHATHI M KOHTPOJIbHbIE MEPONIPUSITHUS

Ha3Banue pa3jgeina,
TEMbI

Ne 1 Ha3BaHMe JeKI Uit/
NMPAKTUYECKUX 3aAHATUHI

dopmMupyemMbie
KOMIIeTeHIN U

Bun
KOHTPOJI
BLHOT'O
Meponpu
ATHSA

KoJa-Bo
JacoB

Tema 1 «BBenenne
B QJITOPUTMBI U
CTPYKTYPBI
JTAaHHBIX.
AcumMmriToTHueckas
CIIOJKHOCTBY

Jlexnus 1 «BBenenue B
AITOPUTMBI U CTPYKTYPBI
IaHHBIX. ACUMIITOTHYECKAS
CIIOKHOCTB)

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

[IpakTnueckas padota 1
«OnpeneneHue cloXHOCTH
aJITOPUTMOB)

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

YcerHbINi
ompoc

Tema 2
«AJTOPUTMBI
COPTHUPOBKI»

Jlexuus 2 « ATTOPUTMBI COPTH-
POBKM»

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

[IpakTrueckas padota 2 «Pea-
JH3aIHs aIrOPUTMOB COPTUPOB-
KI»

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

YceTHBIN
omnpoc

Tema 3
«Pekypcus»

Jlexuust 3 «Pexypcus»

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

[IpakTnueckas padota 3 «Pea-
JM3aIHs PEKYPCHI»

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

YcTHBIN
ompoc

Tema 4 «bbicTpas
COPTHUPOBKA.
CoprtupoBka
CIIUSTHUEM»

Jlexuus 4 «beicTpast cOpTUPOB-
ka. CopTupoBKa CIMSIHUEM»

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

[IpakTtuyeckas padora 4 «Pea-
au3aius OBICTPO COPTHPOBKOM

VK-6.1; YK-6.2; VK-
6.3; OIK-1.1; OIK-

YcTHBIN
onpoc
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Ha3sBanue pa3jgeina,
TEMbI

Ne 1 Ha3BaHMe JeKI Uit/
NMPAKTHYECKUX 3aAHATHH

dopmMupyemMbie
KOMIIeTeHIN U

Bun
KOHTPOJI
BLHOI'0
Meponpu
ATHSA

KoJa-Bo
JacoB

U COPTUPOBKOM CIIMSTHUEM)

1.2; OIK-1.3; OI'K-

2.1; OIIK-2.2; OI1K-

2.3, OIIK-6.1; OI'K-
6.2; OI1IK-6.3.

Tema 5 «Ouepenn»

Jlexus 5 «Ouepenn»

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

[IpakTnueckas padora 5 «Pea-
JM3AIHST 09EPEIH»

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

YceTHbIN
ompoc

Tema 6
«X3UIMpOBaHHUE.
Xom-pyHKITUH.
Xour-taduneDy

Jlexmus 6 «XsmupoBaHue.
Xom-pyHKIUU. X31I-TabauIbhy

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

[IpakTnueckas padota 6 «Pea-
u3anus X3m-QyHKIUA. Xo1I-
TaOJIUI»

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

YceTHBIN
omnpoc

Tema 7 «/lepeBbs»

Jlexums 7 «JlepeBbs»

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

[IpakTuueckas padora 7
«Peanuzanus nepeBbEB

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

YcTHBIN
ompoc

Tema 8 «Anroputm
JenkcTpel»

Jlexuus 8 «Anroputm
JenkeTpoi»

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

[IpakTrueckas
«Peammzanus

pabota 8
aJIropuTMa

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

YcTHBIN
onpoc
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Ha3sBanue pa3jgeina,
TEMbI

Ne 1 Ha3BaHMe JeKI Uit/
NMPAKTHYECKUX 3aAHATHH

dopmMupyemMbie
KOMIIeTeHIN U

Bun
KOHTPOJI
BLHOI'0
Meponpu
ATHSA

KoJa-Bo
JacoB

Jenkerpoi»

1.2; OIK-1.3; OI'K-

2.1; OIIK-2.2; OI1K-

2.3, OIIK-6.1; OI'K-
6.2; OI1IK-6.3.

Tema 9 «Kanubie
QIITOPUTMBD»

Jlexums 9 «XKanusie anropur-
MBI

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

[Ipaktuyeckas padora 9
«Peanmm3anus xaHBIX
ITOPUTMOBY

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

YceTHbIN
ompoc

Tema 10
«JlnHaMHu4IecKoe
IIPOrPaMMHUPOBAHA
en

Jlexmus 10 «/lunamudeckoe
MIPOrPAMMHPOBAHHEC)

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

[IpakTuueckas padora 10
«Peanmuzanusg 3agaq
JTUHAMUYECKOTO
MIPOTPaMMHUPOBAHUS

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

YceTHBIN
omnpoc

Tema 11
«Anroputm K-
OMMKaMIIIX
coceneiny

Jlexkuus 11 «Anroputwm K-
OJIMKAMIIINX COCEnE»

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

[IpakTnueckas pabdora 11
«Knaccudukanus anropurMom
k-Ommkaiiux cocenein

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

YcTHBIN
ompoc

Tema 12
«IIpeobpazoBanue
Oypse»

Jlexuus 12 «IIpeobpazoBanue
Dypee»

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

IIpakTtuyeckas padora 12 «Pea-
Jau3anms npeodpa3oBaHus

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

YcTHBIN
onpoc
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dopmMupyemMbie Bun
Ha3Banmue pazgena, Ne u Haz3BaHMe JIeKI Ui/ KoMHeT e Kzﬁ(T)lr):)m Koxa-Bo
TEMbI NPAKTHYCCKUX 3aHATHI JacoB
Meponpu
ATHUA
Dyppe» 1.2; OIK-1.3; OI'K-
2.1; OIK-2.2; OI'K-
2.3, OIIK-6.1; OI'K-
6.2; OI1IK-6.3.
Tema 13 VK-6.1; VK-6.2; VK-
«ANTOpUTM 6.3; OINK-1.1; OI'K-
MapReduce, Jaun 13 «Aropum MR- | 5 01113, 011K .
®unbTphl biryma. tce. (PUIILTpE! bIyMa. AITo 2.1; OIIK-2.2; OIK-
Anroput™m puv Hyperlogl.og» 2.3; OIK-6.1; OI'K-
HyperLogLog» 6.2; OITK-6.3.
VK-6.1; YK-6.2; VK-
[Ipaktnyeckas padora 11 «Pea- | 6.3; OIK-1.1; OIK-
nu3anus anroputmoB MapRe- 1.2; OIIK-1.3; OI1K- | YcTHBIH 6
duce, ¢punprpoB bayma. Anro- 2.1; OIK-2.2; OI1K- | ompoc
putmoB HyperLogLogy. 2.3; OIK-6.1; OI'IK-
6.2; OIK-6.3.
Tema 14 YK-6.1; YK-6.2; VK-
«JIuneitnoe 6.3; OI'K-1.1; OIK-
nporpamMmmupoBanu | Jlekuus 14 «JIuneiinoe mpo- 1.2; OIK-1.3; OI'K- 5
en rpaMMHUPOBAHUE) 2.1; OIIK-2.2; OI'K-
2.3, OIIK-6.1; OI'K-
6.2; OITK-6.3.
YK-6.1; YK-6.2; VK-
[IpakTuueckas padota 14 «Pea- 6.3, OIK-1.1; OIK- o
JU3aIHs IPUMEPOB JTUHEHHOTO 12;OIK-1.3, OIIK- | - YcTHbil 4
MPOTPAMMHUPOBAHUSD) 2.1, OIK-2.2; OIIK- orpoc
2.3; OIK-6.1; OI'K-
6.2; OITK-6.3.
Ta0muna 5

HepequL BOIIPOCOB 1Jifl CAMOCTOATEC/ILHOI0 U3YYCHUA TUCIHTUIIJINHBI

Ne
n/n

Ha3Banue pa3aesa, TemMbl

Ilepeyensb paccMaTpBaeMbIX BONPOCOB /I
CaMOCTOSITEJILHOT0 U3YYeHHUsI

1. Tema 1 «BBenenue B
AITOPUTMBI U CTPYKTYPbI
JaHHBIX. ACHUMIITOTHYECKAS

CJIOKHOCTB»

JlomoTHUTEIbHBIC TPUMEPBI ACUMITOTHYECKON CII0KHOCTH
anroputmoB (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; OITK-6.3).

2. | Tema 2 «Anroput™mbl

COPTUPOBKID)

KJ1acca.

Anroputrmbl NP-kmacca. Cioxuocts anroputmon NP-

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

3. | Tema 3 «Pexypcusi» CopTupoBKa ¢ IpUMEHEHNEM PEKYPCUBHOMN (PyHKIMH.
(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).

4. | Tema 4 «bbicTpas coptupoBka. | CpaBHEHUE CIOXKHOCTH aIrOPUTMOB COPTUPOBKH. Paznny-

CopTUpoOBKa CIUSTHUEM)

HBIC TOAXOJbI K p€ajin3aluu AJITOPUTMOB COPTUPOBKU

14




HasBanue pa3aeiia, TEMbI

HepequL paccMaTpuBaeMbIX BOIIPOCOB AJIsA

n/n CAMOCTOSITEILHOI0 H3yYeHHUsI
cpeacrsamu Python (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; OITK-6.2; OIIK-6.3).

5. | Tema 5 «Ouepenn» Peanusanust ouepeid CpeCTBaMHU sI3bIKa IPOrPaMMHPOBa-

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

Tema 6 «XosmmpoBanue. Xomi-
¢byHKIHU. X31I-TaOIUIIBD

[Ipumeps! npuMeHeHHsT Xeul-QpyHKIMA ¥ Xem-Tabiaui B
Kpunrorpadun

(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 «/lepeBbs»

Peanuzanus nepesa npunsatus pemenuii. CopTupoBka 0u-
HapHBIM JIEPEBOM.

(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 8 «Anroputm JleiikcTpbi»

Peammsanus anroputma JleMKCTpBl CPEACTBAMH SA3bIKA
nporpammupoBanus Python.

(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 9 «Kamable aaropuT™Mbn»

[Tpumep peanuzanuu 3aga4u 0 KOMMHBOSIKEDE.

(VK-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).

10.

Tema 10 «/lunamuaeckoe
MIPOrPAMMHUPOBAHHEC)

[TprMepbl ONTUMHU3AIMOHHBIX 3a/1a4 Ha OCHOBE JUHAMUYE-
CKOTO IPOrpPaMMHUPOBAHUS.

(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).

11.

Tema 11 «Anroput™ K 6i1u-
JKalIInuX cocenei

[Tpumep MammHHOTO OOYUYEHHS: TIOCTPOCHHUE CIIaM-
bunabTpa.

(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).

Tema 12 «IIpeobGpa3zoBanue
Dypre»

Wutepnperanusi npeoOpazoBanuss Oypbe B TepMUHAX
BPEMEHH U YaCTOTHIL.

(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)

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

[Tpumep peanuzanuu anropurma «HyperLogLogy.
(YK-6.1; YK-6.2; VK-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 14 «JIuneiinoe
MPOrPaAMMUPOBAHHE)

[Tpumepsl peanu3aiuy 3a1a4 JUHEHHOTO POrpaMMHpPOBa-
uus B 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)
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5. O0pa3oBaTe/ibHbIe TEXHOJOTUHU

Ta0nuna 6

IIpumeHeHne aKTMBHBIX M HHTCPAKTUBHBIX OﬁpainBaTe.lIbelX TEeXHOJIOT Uil
HaumenoBanue HCII0JIb3YEMBIX AKTUBHBIX U UHTEPaK-

Jr:{;-)n Tema u ¢popma 3ansTHS THBHBIX 00pa30BaTeJbHbIX TEXHOJIOT M
(popm o0yueHuUs1)
1. | Tema |l «Beenenue B | I3 Pa300p KOHKpETHBIX CUTyaluil
ITOPUTMBI U
CTPYKTYpPBbI IJaHHBIX.
AcumMmnToTnueckas
CJI0KHOCTBY
2. | Tema 2 «Anroputmer | 113 Mo3srosout mwrypm
COPTHUPOBKM
3. | Tema 3 «Pexypcusi» 113 Pa300p KOHKpETHBIX CUTYaIil
4. | Tema 4 «bbicTpas 113 Pa300p KOHKpETHBIX CUTyalil
COPTHPOBKA.
CoptupoBka
CIIUSIHUEM»

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M MIPOMEKYTOUHASI ATTECTAIUSA 110
HUTOraM OCBOCHUS IMCUUILIHHBI

6.1. TunoBble KOHTPOJIbLHbIE 3a/JaHNSI MM UHbIE MaTePHAJIbl, HEO0OX0IMMBbIE
JJIS OLEHKH 3HAHWI, YMEHUH U HABBIKOB M (WJIH) ONBITA eATEJIbHOCTH

Bonpocsl 1151 MOATOTOBKH K YCTHBIM OIPOCaM

Tema 1 «BBeneHue B ajJropuT™Mbl U CTPYKTYPbI JaHHBIX. ACUMITOTHYE-
CKasl CJI0KHOCTDH
[lonsiTue anropurma.
OO61iee MOHATHE CTPYKTYPHI TAHHBIX.
CunpHble 1 cabble CTOPOHBI PA3JIMYHBIX aJTOPUTMOB.
bunapHbIil mouck: onpezeneHue, NPUHIUI PabOThI, OTPaHUYCHUS.
Bpewms BeinonHeHUA.
ACHUMIOTOTHUYECKAS CIIOAKHOCTD aJITOPUTMA.
. IIpumMepsbI CIIO)KHOCTH.
TeMa 2 «AITOPUTMBI COPTHPOBKMN
1. HauGomnee momymsipHbIE aqTOPUTMBI COPTHPOBKH.
2. CpaBHEHHE CII0)KHOCTH aJTOPUTMOB COPTUPOBKH.
3. Anroputmbl NP-knacca.
4. Tly3wpIppKOBasi COPTUPOBKA: MPUHIIAI PAOOTHI aITOPUTMA, BPEMs BBITIOJHE-

HUA.
5. CopTtupoBka BEIOOPOM: MPUHITUTT paOOTHI aJITOPUTMA, CIOKHOCTH aJTOPHUT-
Ma.

Tema 3 «Pexkypcus»
1. Pexypcus.
2. CpaBHEHHE UTEPATUBHOTO U PEKYPCUBHOTO TIOIXO/IOB.
3. Tlpumep pexypcuBHON (QYHKITHH.
4. Crek.

NogakwdE
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Tema 4 «bbicTpas copTupoBKa. COPTHPOBKA CAUSHHEM»

1. IpuHuun «pasaensii U BIacTBY».

2. bbicTpas copTupoBKa.

3. CopTupoBKa CIUSHUEM.

4. CpaBHEHHUE CIOXKHOCTH AJITOPUTMOB COPTUPOBKHU.

Tema 5 «O4uepenn»

Ouepenp.

[IpenmyniecTBa UCIIOJIB30BAHMS OUEPENEH.

O6nacTb NpUMEHEHUS.

MaccuB 1 CBSI3HBIN CIIUCOK.

CpaBHEHUME IPEUMYIIECTB U HETOCTATKOB.

Knaccudukanus ogHOCBI3HBIX cTUCKOB. OCHOBHBIE OTJIMYUSI.

Nuunmanu3zanus CBI3HBIX CIMCKOB Pa3HbIX BUIOB.

. JoOaBneHue u yianeHue y3ia U3 pa3HbIX BUJIOB CBA3HBIX CITUCKOB.

TeMa 6 «Xdmuposanue. Xom-QpyHkuun. X3m-1adauubD

[TonsiTue XxemupoBaHUs U OTIUYUS OT UG POBAHUS.

Xeu-pyHKIuu.

Haubornee n3BecTHbIC aITOPUTMBbI XEIIUPOBAHMUS.

[TonsiTHE KOJUTM3UN.

[Tpumepbl TprUMEHEHHS XCIUPOBAHUS.

«Conenue» naposen.

Xenr-taOauIbI.

Konnuzuu B xemi-radnuiie.

. PazmepHOCTS.

10 Mertonsl pa3pelieHus: KOJUTU3HA.

Tema 7 «/lepeBbs»

[Tonstne nepesa. [Ipumepsi.

JlepeBo NpUHATHS PEIICHUM.

bunapnoe nepeso.

O06s13aTenbHBIC CBOMCTBA OMHAPHOTO JIepeBa.

Cnioco6s1 00x01a OMHApHOTO JiepeBa. BeraBka u ynaneHue y3JioB OMHaApHO-

ro JiepeBa.

CopTupoBKka OMHAPHBIM JIEPEBOM.

ABJI nepeBbsi.

[ToHsiTHE BBICOTHI OMHAPHOTO JCpeBa.

. bamancuposBka.

TeMa 8 «Aaropurm [deiikcTpbp)

1. OcnoBHbie TepMuHBL. Pabota ¢ anroputmom JleHKCTpHI.

2. PeOpa c oTpuIiaTenbHBIM BECOM.

3. Peanmmzamus anroputma J[eWKCTphI CpecTBaMU sI3bIKAa MTPOTrPaMMHUPOBA-
aus Python. TIpumensiembie OUOTNOTEKH.

Tema 9 «7KaaHble aJIropuTMbD)

1. 3amada cocTaBiieHHs paclHCaHUsl.

2. 3amaya o prok3ake.

3. 3amava o0 MOKPHITUU MHOXKECTBA.

4. 1lpubnu>keHHbIE AITOPUTMBI.

CoNooOrLONPEHONOORWNE

abrwnhE

©ooNO
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5. NP-nonnsie 3agaun. Onpenenenue NP-nionHoM 3agauu.
6. 3amaua 0 KOMMHBOSIKEDE.
Tema 10 «/[MuHAMHUYECKOE NPOrPAMMHUPOBAHHE
1. 3agaya o prok3aKe B KOHTEKCTE JUHAMUYECKOTO MTPOTrpaMMHUPOBAHMUSL.
2. OnTumuzanus TypUCTUYECKOr0 MapIipyTa.
3. BzauMo3zaBuCHMBIC SJIEMEHTHI.
4. Camas nnuHHas oOuias mocyieJ0BaTeabHOCTb.
Tema 11 «AnroputM K-0Jmkaifinux coceneii»
1. TlocTpoeHne peKOMEHIaTEIbHON CUCTEMBI.
2. Perpeccus. BeiOop npu3HaKoB.
3. Dnementsl MammHHOro oOyueHus. OCR, moctpoenue cmnam-GuibTpa,
IPOrHO3UPOBAHHUE.
Tema 12 «IlpeodpazoBanue ®ypbe»
Onpenenenus u cBoicTBa npeodpazoBanust Oypee.
MHuoromepHoe npeoOpa3oBaHue.
Paner @ypeoe.
JuckpeTHoe npeoOpa3oBaHue.
OxoHHOe npeodpa3oBaHUe.
. MlHTepniperanus B TepMUHAX BPEMEHHU U YaCTOTHI.
TeMa 13 «Aaropurm MapReduce. ®uabTpel bayma. Aaroputm
HyperLogLog»
[TapamienbHbIC BBIYUCICHUS.
OCHOBHBIE IIar aIropuT™a: map u reduce.
[Mpumep peanusaruu anropurma MapReduce B Python.
Onucanue cTpyKTypbl AaHHbIX «Punbtp biymay.
BeposiTHOCTD JT0KHOTIONOXKUTEIHHOTO CpadaThIBAHMS.
CgolicTBa CTPYKTYpHI JaHHBIX «DPUnbTp biaymay.
[Tpumenenue u peanusanus ¢uisrpa biyma B Python.
OcHoBHbIe TTOHATUA anroput™ma «HyperLogLog.
. Onepauun anropurma «HyperLogLog».
10 CnoxHocTs anroputma «HyperLogLogy.
Tema 14 «JIuHeiiHOe MPOrpaMMHUPOBAHUE»
MakcuManibHOE TapOCOYETAHUE.
MaxkcumanbHbIN OTOK.
TpancnopTHas 3agayva.
Urpa ¢ HyneBoi CyMMON.
AJITOPUTMBI PELICHHUS.
JIBOWICTBEHHBIE 3a1a4H JIMHEWHOTO ITPOTPAMMUPOBAHUSI.
[TpumMepsl peasn3anuy 3a1a4 JUHSHHOTO TporpaMMUpoBanus B Python.

ok whE

CoNoORrLDE

NoakowdE
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6.2. Onucanue nokasarejeil 1 KpuTeprueB KOHTPOJISA yCIIeBA€MOCTH,
ONUCAHME IIKAJ OLleHMBAHUSA

B nepBoM u BTOpOM cemecTpax sl OUEHKU 3HaHWI, YMEHUN, HaBBIKOB U (op-
MUpPOBaHUS KOMIETCHIUH MO0 JUCIHUIUIMHE MOXET TPUMEHSITHCS Oa/LIbHO-
PeTHHIOBAasI CCTEMa KOHTPOJIS U OIICHKH YCIIEBAEMOCTH CTYJICHTOB.

B ocHoBy 6amnbHO-peiiTunroBoit cuctemsl (bPC) monokeHbl MPUHITUIBI, B CO-
OTBETCTBUHU C KOTOPHIMH (JOPMHpPOBAHHE PEHTHHra CTYJACHTa OCYIIECTBISETCS B XO-
7€ TeKYIIEeT0, MPOMEKYTOYHOTO KOHTPOJIS U TIPOMEKYTOUHON aTTECTAIIMH 3HAHUIA.

Omnenka 3HaHU# cTyZeHTa (popMHUpyeTcs Kak cymMma 0ajioB 3a y4acTHE B YCTHOM
orpoce Ha MpakTHYeCKHuX 3aHATUsAX. CTYACHT JOMycKaeTcs K clade dK3aMeHa Mpu
NOCTHKEeHUU perTruHra 60%.

MaxkcumanbHas OIleHKa 3a yJacTHe B onmpoce Takxke 10 6amios.

9 GansoB - CTAaBUTCA MPH HATMYMH HE3HAYUTEILHBIX HETOYHOCTEH B OTBETE.

8 0aIOB - MPU HATMYUHU HETPYOBIX OMMOOK B OTBETE, KOTOPHIE HE MPHUBEIH K
JIOKHBIM BBIBOJIaM U HEBEPHOMY MTOHMMAaHHIO CYTH BOIIPOCA.

7 6annoB - cIeNaHbl HEBEPHBIC BBHIBOJABI MO MPUMEHSEMBIM METOAaM, MPU ITOM
o011iee MOHNMaHUE TPUMEHIEMBIX METO/IOB HE UCKAKCHO.

6-5 6ayoB - HapyIIeHA JIOTHKA B TIOHUMaHUHU TIPUMEHSEMBIX METOJIOB.

KonnuecTBo 0anioB CKiIaabpIBaeTCs CICAYIOMUM 00pa3oM: 7 YCTHBIX BOIIPOCOB *
10 (MakcumanbHOE KoJIMYecTBO) OaioB = 70 0amioB (MaKCHMaIbHO BO3MOXKHOE KO-
JMYeCcTBO HaOpaHHBIX OawioB). B mporeHTax (KoauuecTBO HAOpaHHBIX 0asioB / MaK-
CHUMaJIbHO BO3MOXHasi cymMa 6aio) * 100.

VYyacTie B UHTEPAKTUBHBIX 3aHSATUSX MOXKET OBITh 3aYT€HO aKTUBHBIM CTY/CH-
TaM KakK ydacTue B OIpOce MO0 TeMe, Ha KOTOPOM NMPUMEHSIIUCh MHTEPAKTUBHBIE TEX-
HOJIOTHH.

Ha sk3ameHe cTyZeHT MOXET MOJIYyYUTh MaKCUMajbHOE KOJWYECTBO OajlioB
paBHoe 100. /lamee uToroBas olieHKa ompeaenseTcs cienyromuM odpazom. Eciou te-
KyIuid pedTHHT cTyfeHTa coctaBiseT /0 OaymioB, a Ha PK3aMEHE CTYJICHT IOJIYYHIT
100 GamnoB («oTnuuHO»), TO mToroBas oreHka 100 GammoB + 70 GamioB («OTIWY-
HO).

IIpoMexyTOYHBII KOHTPOJIb B IEPBOM M BTOPOM Ce€MeCTPaxX — dK3aMEH.

Tadomuna 7
HIxkana
N JK3aMeH
ouneHuBaHus (cpexHuii 6aJ11)

> 145 Ot1nu4HO
128-145 Xoporo
103-127 VY 10BIIETBOPUTETBHO

0-102 HeynoBnerBoputenbHO

[TonoXUTENbHBIMU OIIEHKAMHM, MPU TMOJYYEHUH KOTOPHIX NHUCIUIUIMHA 3aCUU-
THIBACTCSl B Ka4ECTBE MPOUJCHHOM, SBIISIIOTCS OIICHKH «YJIOBJIETBOPUTEIBHO», «XO-
POIIIO» U «OTIUYHOY.

Ecnu nonyuena oyenka «Hey0oe61emeopumenbHo» no OUCyUniuHe, To Heoo-
XOJMMO, MOCJIE€ KOHCYJIbTAIMU C NpenojaBaTesieM, B TeueHrue 10 KaJleHIapHbIX JTHEN
CJIEIYIOIIETO CeMecTpa IMOJATrOTOBUTh OTBETHI HA PsiJi BOMPOCOB, MPEAYCMOTPEHHBIX
MporpamMMoi 00ydeHHUsI, U TIPEJICTABUTh PE3YIbTAaThl 3TUX OTBETOB MPETO aBaATEINIO.
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Kpurepuu oueHnBaHust pe3yJbTaTOB 00y4eHUs
Tabauna 8

Ounenka Kputepuu oneHuBaHus

OLIEHKY «OTJIMYHO» 3aCIyKHBAET CTYACHT, OCBOUBIINIA 3HAHUS, yMe-

HUSI, KOMIIETCHIIUN U TEOPETUUECKUI MaTepHras 0e3 npo0esioB; BBINOJI-

HUBIINN BCE 3a/1aHUsI, IPEIYCMOTPEHHBIE YUEeOHBIM IUIAHOM Ha BBICO-

KOM KauyeCTBEHHOM YPOBHE; IPAKTUYECKHE HABBIKU POQecCHOHATTBHO-

r0 IPUMEHEHUSI OCBOCHHBIX 3HAHHUI COPMUPOBAHEI.

Kommnerenmuu, 3akpernyiéHHbIe 3a JUCIUTUTMHON, COPMHUPOBAHBI HA

YPOBHE — BBICOKHH.

OLIEHKY «XOPOILLIO0» 3aCITy)XKHBAET CTYJICHT, TPAKTHYECKH MOITHOCTHIO

Cpennuii ypoBeHb | OCBOMBIIWI 3HAHUS, YMEHHS, KOMIIETCHIINM U TEOPETUYESCKUI MaTepH-

«4» a1, yueOHbIe 3a/1aHUsI HE OIIEHEHbl MaKCHUMAaJIbHBIM YHCIIOM 0aJIJIOB, B

(xoporo) OCHOBHOM C(pOPMHUPOBa MPAKTUUECKHE HABBIKH.

Kommnerenmum, 3akperi€éHHbIe 32 TUCIUTUTMHON, C(OPMHUPOBAHBI HA

YpOBHE — XOpoWuH (cpeaHuit).

OLIEHKY «yAOBJIETBOPUTEILHO» 3aCITYyKHBACT CTYICHT, YACTUIHO C

npoberaMu OCBOMBIINN 3HAHHS, YMEHUS, KOMIIETEHIINH U TeOpeTHYe-

CKUI MaTepuaj, MHOTHE yueOHbI€ 3aJaHus JINOO HE BBIMOIHUI, JINOO

OHU OIIEHEHBI YHUCIIOM OAJUTOB OJM3KUM K MUHHUMAIBHOMY, HEKOTOPBIE

MPAKTUYECKHE HABBIKK HE CPOPMHUPOBAHBI.

Kommnerenmum, 3akperi€éHHbIe 3a JUCIUTUTMHOW, COPMHUPOBAHBI HA

YPOBHE — TOCTATOYHBIM.

MUHHMMaNBHBIA | OIICHKY «HEYIOBIETBOPUTEIHLHO) 3aCIYKUBACT CTYACHT, HE OCBOMBIIHIA
YpOBEHB «2» (He- | 3HAHWS, YMEHUS, KOMIICTCHIINH M TEOPETUUYCCKUH MaTepual, ydeOHbIe
yIOBJIETBOPH- 3aJJaHHs HE BBIIIOJHMII, IPAKTUYECKHE HABBIKK HE C(HOPMUPOBAHBI.

TEJILHO) Komnerenimm, 3akpenyéHHble 3a AUCHUIIINHON, HE ChOPMHUPOBAHBI.

BeIcoknuii ypoBeHb
«5»
(oTaM4HO)

IToporossrit ypo-
BEHb «3» (yaoBiIe-
TBOPUTEIIHHO)

7. YueOHO-MeTOAM4YeCKOe 1 MH(POPMALMOHHOE o0ecriedeHue TN CIHIIIMHBI
7.1 OcHoBHasI JIMTEpaTypa

1. Tpodumon, B. B. Anropurmuzamus u OporpaMMHUpPOBAHUE : YUECOHUK
IS BY30B / B. B. Tpodumos, T. A. IlaBnoBckas ; 3 (o) penakiuein
B. B. TpodbumoBa. — Mocksa : M3parensctBo FOpaiit, 2022. — 137 ¢. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-07834-3. — Texkcr : snekrponssit / O6pa3oBa-
TenbHas Tuiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513269 (mata 06-
pamenus: 18.08.2022).

2. Ornesa, M. B. IIporpammupoBanue Ha s3bike CH++: NpakKTUUECKUI

Kypc : yaeOHoe mocobue it By30B / M. B. Oruesa, E. B. Kynpuna. — Mocksa : W3-
natenbcTBo FOpaiit, 2022. — 335 c. — (Bwicmee ob6pazoBanue). — ISBN 978-5-

534-05123-0. — Texkct : anextponHbiii // ObpaszoBarenbHas miardgopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/515142 (nata oopamenus: 18.08.2022).
3. ®enopos, /. FO. IIporpammupoBaHue Ha S3bIKE BBICOKOTO YPOBHS

Python : yue6noe mocoome mias By3oB/ JI. FO. denopoB. — 4-¢ u3n., nepepad. u
norm. — Mocksa : M3patensctBo HOpaiit, 2022. — 214 ¢. — (Bricmee oOpa3oBa-
aue). — ISBN 978-5-534-15733-8. — Tekcr : snmekrponssiii // ObOpazoBarenbHas

20


https://urait.ru/bcode/513269
https://urait.ru/bcode/515142

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

7.2 JlonoJiHUTeILHAS JINTEpPaTypa

1. 3sikoB, C. B. I[IporpammupoBaHue : y4eOHHK W TPAKTUKyM JUIS BY30B /
C. B. 3bikoB. — MockBa : U3narensctBo HOpaiit, 2022. — 320 c. — (Bricmiee obpa-
3oBanue). — ISBN 978-5-534-02444-9. — Tekct : snexktponnbiii // OOpa3zoBaTeib-
Has tuatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511712 (nata obOpa-
mienns: 18.08.2022).

2. [lonGenwckuii, B. B. IlporpammupoBanue. bazoBwiii kypc C#: yueOHHK

s By3oB/ B. B. IlonGensckuit. — MockBa : M3gatensctBo FOpaiit, 2022. —
369 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-10616-9. — Texker : amek-
TPOHHBIN // O6pa3zoBarenbHas mathopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/511747 (nata oopamenus: 18.08.2022).
3. [lonbenwvckuii, B. B. [IporpammupoBanue. bazoBeiii kypc C# : yueOHHK

U1 cpeaHero npodeccruonanbHoro oopaszosanus / B. B. [Tog6ensckuit. — Mocksa :
NznarensctBo [Opaiit, 2022. — 369 c. — (IlpodeccuonansHoe oOpa3zoBanue). —
ISBN 978-5-534-11467-6. — Texkcrt : anexTpoHHbIN // OO6pa3oBaTenbHas miaaTdopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/517893 (nara obpamenus: 18.08.2022)

7.3 MeTtoauyeckne yKazaHusl, peKOMEeHIallUN U APyrue MaTepuajibl K
3aHATHAM

1. Kynpuna, E. B. OCHOBBI anropuTMHU3allK U IPOTPAMMUPOBAHUS Ha S3bIKE
C# : yueObHoe mocobue s By3oB / E. B. Kynpuna, M. B. OraeBa. — Mockga : 13-
narenbctBo FOpaiit, 2022. — 322 ¢. — (Beicmiee obpaszoBanue). — ISBN 978-5-
534-09796-2. — Tekct : anektpoHHbI // OOpaszoBatenbHas Tuiatdopma HOpaitt
[caiiT]. — URL.: https://urait.ru/bcode/517285 (mata obopamenus: 18.08.2022).

2. Kouerypona, E. A. Teopus u mMeTonpl ONTUMU3AINK : yueOHOE MOCoOHue

ans By3oB/ E. A. KouerypoBa. — Mockpa : MsnmatenbctBo IOpaiit, 2022. —
133 ¢. — (Bwicmiee ob6pazoBanue). — ISBN 978-5-534-10090-7. — Tekct : amek-
TPOHHBIN // OO6pazoBarenbHas wiardopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/490136 (nara obpamenus: 18.08.2022).

8. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJTEKOMMYHHUKANIMOHHOM ceTH
«/HTEepHeT», He0OXOAUMBIX JISI 0CBOCHHS TUCIHUILINHbI

1. Opunmanensnii caiit Python. URL: https://www.python.org/ (oTkpsIThIid J10-
CTyM)

2. OpuIuabHBIA CaiT TUCTPUOYTHBA SI3BIKOB TIporpammupoBanus Python u R
Anaconda. URL: https://www.anaconda.com/ (OTKpBITBIH JOCTYII)

3. Odunmaneubiii caidlt Poccrara. URL: https://rosstat.gov.ru/ (oTkpbeITBIH 10-
CTym).
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9. IlepeyeHb NPOrpaMMHOro odecnedeHusi  HTHGPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM
Ta6numa 9
IlepeyeHb MPOrpaMMHOIo0 o0ecneYeHus
Ne Ha“MeHOBaHHeU HanMeHoOBaHHe Tun Tox
pasaeiia yueOHOM ABTOp pa3pa-
n/n NMPOrpamMMbl NMPOrpamMmbl
AUCHMILINHBI 00TKH
Tema 1 «BBenenue B
AIFODHTMBI 1 Pacuernast/cucrema _
1 |cTpyKTypbl JaHHBIX. W (lj:_/);\CGV q z:ﬁ EB;IGILI?F H:Ilge: Mlcrosoitr{?naconda 2007/2012
AcuMITOTHYECKAS ord/Anaconda fHB pudy '
CJIOKHOCTB
Tema 2 «Anroput™sl Pacuernast/cucrema
o | cOpTHPOBKI Excel/ ynpasienus make- | Microsoft/Anaconda 2007/2012
Word/Anaconda | Tamu u 1uctpuly- Inc.
TUB
Tema 3 «Pexypens» Pacuernas/cucrema
3 Excel/ ynpasienus make- | Microsoft/Anaconda 2007/2012
Word/Anaconda | Tamu u quctpuly- Inc.
TUB
Tewma 4 «brvicTpas Pacuernas/cucrema
COPTHPOBKA. Excel/ ynpasienuns make- | Microsoft/Anaconda
4 2007/2012
CoptupoBka Word/Anaconda | Tamu u quctpuly- Inc.
CIIUSTHUEM)» TUB

10. Onucanue MaTepuaIbHO-TEeXHHYECKOH 0a3bl, HEOOXOIUMOM 1J17
OCyIIeCTBJIEHHs 00pa30BaTeJIbHOI0 NMpolecca o AUCUUIIHHEe

Taomuna 10

CeeneHus 00 00ecIe4eHHOCTH CIIEHAJTU3MPOBAHHBIMY Ay IMTOPHUSIMH,
KaOMHeTaMMu, JJadopaTopusiMu

HaumeHoBaHHe cleNHAJILHBIX IOMe-
IEHUI ¥ MOMeNIeHui IJIsl CaMOCTOS-
TeJIbHOH padoThl (N2 yueOHOro Kopmyca,
Ne aynuropun)

OCHALIEHHOCTEH CIeNHAJLHBIX IOMEIeHUN |
MOMeIlleHUi 1JI1 CAMOCTOSATEILHOM padoThI**

1

2

yueOHast ayTUTOpHS ISl IPOBEACHHS 3aHATHI
JICKIMOHHOTO THUIA, y4eOHas ayAuTOpUS IS
MPOBEJCHUS MPAKTUUECKUX 3aHATHH, IPYIIIIO-
BbIX M HHJMBUIYyAJIbHBIX KOHCYJIbTAILIUM,
TEKYILIEro KOHTPOJS M IMPOMEKYTOUYHOMN
arrecrauuu (YuebHsrit kopmyc Ne 2, aynuro-
pust Ne 102)

Mynetumenna: IIpoekrop ACERX118 uepnsbrii [mr.jpz
11.001], KOMITBIOTEP KOH(HUTYpaIiu: CelD-
1800/512/80/DVD-R

yueOHast ayTUTOpHS JUIsl IPOBEACHUS 3aHATHIA
JIEKIIMOHHOTO THIA, Y4eOHas ayAuTOpHUs Ul
MPOBEACHUS 3aHATHH, TPYIIIOBBIX U WHIU-
BUAYAJIBHBIX KOHCYJIbTAllM{, TEKYILErO
KOHTPOJII ¥ NMPOMEKYTOYHOM aTTecTaluu
(YueGnsrii kopryc Ne 2, aynuropus Ne 101)

Mynbsrumenua: MoHuTOp UHB.Ne 34799/3, skpaH HacTeH-
HBIH ¢ 3nekrponpuBonoM HHB.Ne 35641/7, cucremHBIH
omox wHB.Ne 558788/135, mocka MenoBas, CTynbsi-87,
ctoubl-50

yqe6Ha$[ AyaAUTOpHUA U NPOBCACHUA 3aHITUN
JICKIIMOHHOI'O THIIA, yqe6Ha51 AYJAUTOpUA IS

Mynerumenua: Cucremusiii 0ok 1 mr. (MHB. 556563),
Mounutop 1 mr. (MuB. 34799/4), maptel 36 wr., ckambs
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NPOBEJICHUS 3aHATHIA, TPYIIOBBIX W WHAM- | 36 WIT., 10CKa MenoBas 1 MT., 5KpaH Ajs IIPOEKTOpa
BUJ(aJbHBIX KOHCYJIbTAI[MH, TEKYIIEro | HACTEHHO MOTOIOYHBI.

KOHTPOJII M MPOMEKYTOYHOM aTTeCTaluu
(Yuebnsrii koprmyc Ne 2, ayautopust Ne 202)

y4deOHasi ayIUTOpUs JUIs pOBeleHus npakTtu- | 10 kommbeiotepoB  konpurypauuu:  INTELCorei3-
YECKMX 3aHATHM, TPYNIOBBIX W MHAMBHIY- | 2100/4096 Mb/500Gb/DVD-RW, MSWord, MSExcel,
AIBHBIX KOHCYJIBTAlMH, TEKYNIEr0 KOH- | MAKeThl MPHKIAJHBIX MPOrpamM: STATA, R, EViews,
TPOIST M IPOMEXKYTOYHOH AaTTeCTAIUH Statistica, noctyn k cetu Internet, cipaBOYHON CHCTEMBI

(Yuebubiii kopryc Ne 2, ayautopusi Ne 302) Koncymprantllmoc

LenTpanbHas HaydHas OMOJINOTEKa UMEHU YuraiabHbIe 3a51bl OUOINOTEKH
H.N. JKenesHosa

CryneHueckoe oOIeKUTHE KomHuara 11 caMOmoAroToBKu

11. MeToan4yeckue peKOMEHIAIMU CTYAEHTAM M0 OCBOCHUIO M CIUTIHHBI

[IpucTtynass Kk U3y4EHUIO JUCHUIUIMHBI « AJITOPUTMU3AIMA U MPOrpPaMMHUPO-
BaHUE», CTYJACHTHI JOJDKHBI 03HAKOMHUTBLCS ¢ YUEOHOM MporpaMmoid, yueOHoM, Hayy-
HOM U METOAMYECKON JUTeparypoui, umerornieicsa B oudnmnoreke PICAY-MCXA um.
K.A. TumupsizeBa, moyuuTh B OMOIUOTEKE PEKOMEHI0BAaHHBIC YUYCOHUKHU U YU4eOHO-
METOANYECKUE MMOCOOHS, 3aBECTH HOBYIO TETPaIb JJII paOOThl C IEPBOMCTOUHHKAMH.

B xone 3aHsATHI BECTH KOHCHEKTHUpPOBaHHE ydeOHOTO Marepuana. Obpaiarth
BHUMaHUE Ha KaTeropuu, (HOPMYIHPOBKH, PACKPHIBAIOIINE COJICPKAHUE TEX WIH
WHBIX SIBICHUI U MPOIIECCOB, HAYYHBIC BBIBOJbI U MPAKTUYECKUE PEKOMEHAAIMU. 3a-
JaBaTh IPEINOAABATEI0 YTOUYHSIOIIHUE BOIIPOCH! C LEJIBI0 YSICHEHUS TEOPETUUYECKUX
IIOJIOKEHUM, Pa3PEIIEHHUs] CIIOPHBIX CUTYaLIUH.

B Xozme noaAroTroBky K IMPaKTUYECKUM 3aHATHUSIM U3YYUTh OCHOBHYIO JINTEPA-
TypY, O3HAKOMUTBCS C JOIIOJIHUTEIIBHON JINTEPATYPOU B COOTBETCTBUM C IOCTABIIE H-
HOM 3amaueit. [Ipu 3TOM yuecTh peKOMEH Ay MpenoaaBaresis u TpeboBaHus yueo-
HOM nporpamMmbl. Heo6xoaumo nopabaTbiBaTh CBOM KOHCIEKT, JIefias B HEM COOTBET-
CTBYIOLME 3allUCH W3 JINTEPATYpPbl, PEKOMEHIOBAHHOW IPENOJaBaTeIeM U Ipeay-
CMOTPEHHOW yueOHOM TporpaMMOH.

IIpy moAroTtoBke K 3K3aMEHY (B KOHIIE CEMECTpa) MOBTOPSTH MPOWICHHBIN
Marepuajg B CTPOTOM COOTBETCTBHHM C Y4eOHOW mporpamMmmoi. Mcmomb3oBaTh KOH-
CIIEKTHI U JIUTEPATYPy, PEKOMEHOBaHHYIO mpernoaaBaTeneM. O0patuTh 0co60e BHHU-
MaHHE Ha TEMbI YYEOHBIX 3aHATUN, TPOIMYIIICHHBIX CTYIEHTOM MO Pa3HbIM IPUYUHAM.
[Tpu HEOOXOAMMOCTH OOPATHTHCS 32 KOHCYJIBTAIMEH W METOJUYECKON MOMOIIBI0 K
MIPEIOIaBaTENO.

Buabl u gopMbl 0TPa0OTKH NPONMYIIEHHBIX 3aAHATHI

CtyaeHT, IpOyCTHBIINKN 3aHATHS 0053aH CaMOCTOSTEIBHO MOATOTOBUTHCS K
TEME YCTHOI'O OIPOCA, KOTOPHIE COCTOSJIUCh HAa MPAKTUYECKOM 3aHATHU. B pamkax
4aCcOB KOHCYJIbTAllMM CTYJE€HT MOXET OTBETUTh HA BOMPOCHI MPOIYIIEHHOTO YCTHOTO
orpoca, KOTOPbIe OBUTH TMPOITYIICHBI.
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12. MeToauyeckne peKOMeHIAMHU MPENoAABATEAM 10 OPraHU3AIUN 00yYeHU s
10 JUCIUILINHE

Kypc «AnropurMusanus 1 IporpaMMHPOBAHHUEY JTOJKEH 1aBaTh HE aOCTpaKT-
HO-(pOopMasbHbIe, a NPUKIAAHbIE 3HAHMS. JlaHHAsA LeTh MOXKET ObITh peaaru30BaHa
TOJIBKO TPH YCJIOBHHM COONIOACHHS B Y4EOHBIX IJIaHAX MPEEMCTBEHHOCTH YYEOHBIX
JTUCIUIUIMH. ba3oBble 3HAHUS JUIsl U3yYeHHUs] ANTOPUTMHU3ALMS U TPOrPaMMUPOBAaHUE
JAI0T TaKue JUCUUIUIMHBI, KAK MHOCTPAHHBIN S3bIK, SKOHOMUYECKasi TEOpHUsl, IKOHO-
MeTpuka. OCBOE€HHE OCHOBHBIX T€M JaHHOW JHCUHUIUIMHBI TO3BOJUT CTYIEHTaM
c(hopMHUpPOBaTh MPEJCTABICHUE O TAKOM CJIOKHOM IpeAMETe KaK MaKpOIKOHOMUKA,
MOHATH BCIO LIMPHUHY HAYKU W MOJYYUTh HEOOXOAUMBIE 3HAHUS JJIS MOCIEAYIOIIETO
npoeccCuOHaIBLHOTO Pa3BUTHSA B 3TOM 001aCTH.

CTyaeHT MOXeT MOATOTOBUTH JTOKJIAJ MO TeMe, MPEeACTaBISIONIeH ero Hayd-
HBI MHTEpEC, MPEACTABUTh PE3yJIbTAaThl B BUJIE Mpe3eHTaluu. B ciydae Haexaiie-
ro KayecTBa, ero padoTa MOKeT ObITh 3aciylllaHa Ha HAy4YHOM KpYyKKe Kadeapbl Uiu
Ha CTyJIeHYeCKOM Hay4yHoOW koHpepeHuuu. [lo pemenuto xadenpsl, cTyAeHTHI, 3a-
HSIBILIME MPU30BbIE MECTa HA HAYYHBIX CTYJACHUECKMX KOH(EpEeHUHUSIX, MOTYyT OCBO-
00XKIaThCs OT CAYM 3a4eTa 10 ATON JUCHUILIIUHE.

[IpenonaBarens NOMKEH yKa3blBaTh, B KaKOW IOCJIEIOBATEILHOCTH CIEAyeT
U3ydaTh MaTepuall TUCUUIUIMHBI, O0pamiath BHUMaHUE HAa OCOOCHHOCTH H3Y4YEHUS
OTJEIBHBIX TEM U pa3/eioB, IOMOraTh OTOMpaTh HauboJIee BaXKHbIE U HEOOXOAMMBIE
CBEJICHUS U3 YUEOHBIX MMOCOOUIA, a TaKKe /1aBaTh OOBSICHEHHS BOMPOCAM MPOrpaMMBbl
Kypca, KOTOpble OOBIYHO BBI3BIBAIOT 3aTpyaHeHus. [Ipu aTom npenogaBarento HE0O-
XOJIUMO YYUTBIBATh CIEIYIOLINE MOMEHTBI:

1. He cinenyer neperpyartb CTyJ€HTOB TBOPYECKUMU 3aJaHUSIMH.

2. YepenoBaTh TBOPUYECKYIO pabOTy Ha 3aHATHUSIX C 3a/IaHUSIMU BO BHEAYIUTOPHOE
BpEMSI.

3. JaBatp cTyaeHTaM YEeTKUN HMHCTPYKTaX MO BBIITOJHEHHIO CaMOCTOATENbHBIX
3aJlaHdii: 1IeNb 3a/IaHMs; YCIOBUS BBITIOJIHEHUS; 00bEeM; CPOKU; TPEOOBaHMS K
0(pOpMIICHHIO.

4. OcymecTBIATh TEKYIIHH y4eT U KOHTPOJIb 32 CAMOCTOSTEILHON paboTOM.

5. JlaBath omeHKy u 00001IaTh YPOBEHb YCBOEHHUS HAaBBIKOB CaMOCTOSITEILHOM,
TBOPYECKON pabOTHI.

IIporpammy pa3zpadorad: <~
porpammy pasp W/
HemunueB B.B., kanauaaT 5JKOHOMUYECKHX HAYK, JOLECHT

(momwmch)
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PELEH3US
Ha padouyro nporpammy AucuuminHabl 51.0.20.02 «Aaropurmuszauus u
nporpammuposanue» OIIOII BO no nanpagienuo 09.03.02 UadopmannoHHbie cHCTEeMbI B
TeXHOJIOTHH, HANPaBJIeHHOCTHh boJibmne nanHbie 1 MamHHoe o0ydyenue (Machine
Learning&Big Data) (kBanu¢pukanusi BLINYCKHUKA — faKaaaBp)

brictpennnoit Upunoit EBreHpeBHOH, MOLIEHTOM Kadeapbl MPHUKIAAHON WH(POPMATHKH,
KaHJIUJATOM IE€JarorMueckux Hayk (Jajiee 1o TEKCTY PELIEH3EHT), NPOBEJIeHa pelieH3usl padboueit
IIPOrpaMMbl AUCHUILIMHBL « Aroputmu3zanus u nporpammuposanue» OIIOII BO no nanpasnenuto
09.03.02 HudopmarmoHHbIE CHUCTEMBl W TEXHOJIOTHH, HANpPaBICHHOCTh boJyblue OaHHBIE H
mamuHHOe o0yuenue (Machine Learning&Big Data) (6akanaBpuat) paszpadorannoit B8 ®I'60Y BO
«Poccuiickuii rocynapcrBeHHblil arpapHbiil yauepcurer — MCXA umenun K.A. Tumupszesa», Ha
Kadenpe CTaTUCTUKU U KuOepHeTHKH (paspaborunk — JlemuueB Bamum BrnamumupoBud, noueHT,
KaH/IU/1aT SKOHOMUYECKUX HAyK).

PaccMoTpeB npescTaBiieHHbIE HA PELIEH3UI0O MaTepUalbl, PELIEH3EHT MPUIIEN K CISAYIOUIM
BBIBOJIAM:

1. [IpenbsiBnenHass  paboyas  mporpaMma  JUCHUIUIMHBL  «AJTOPUTMHM3ALUS U
nporpaMmMupoBanuey (manee mo Texcty [Iporpamma) coomseemcmeyem tpedoanusim ®I'OC BO no
HanpasyeHuto 09.03.02 MudopmanrionHsle cucteMbl U TexHojoruu. Ilporpamma codeporcum Bce
OCHOBHBIE pa3JIebl, coomeemcmeyem TpeOOBaHUSIM K HOPMAaTUBHO-METOUUYECKUM JIOKYMEHTaM.

2. llpencraBnennas B Ilporpamme akxkmyansnocmp y9eOHON JUCHUIUTMHBI B PaMKax
peamuzanuu OIIOIT BO ne noodnesxcum comuenuro — NMACUMIUIMHA OTHOCHUTCS K TUCHUTLIMHAM
o0si3arenbHOM yactu — 51.0.20.02

3. IlpencraBnennsie B I[Iporpamme yenu TUCUHIUTMHBI coomeemcmeyiom TpeOOBaHUIM
®I'OC BO nanpasnenus 09.03.02 UudopManinoHHbIE CUCTEMBI U TEXHOJIOTHH.

4, B coorBerctBuu ¢ IIporpammoil 3a AUCHMIUIMHON  «AJTOPUTMH3ALMS |
MIPOrpaMMHUPOBaHKE) 3aKperieHo 1 ynugepcanvnan u 3 odbuienpogheccuonanpbHblx KOMneMmuHyuuU .
JucuumimHa « AIropuTMU3alysa U IporpaMMUpOBaHue» U IpeacTaBienHas [Iporpamma cnocobna
peanu306ams UX B 00BbSBICHHBIX TPEOOBAHUSX.

5. Pesynomamur o6yuenus, npencraBieHnble B [Iporpamme B KaTeropusix 3HaTh, YMETb,
BIAJCTh coomeemcmeyrom CrueuupUuKe U COAEPKAHUIO JUCHUIUIMHBI W OeMOHCHPUpYIOm
803MOHCHOCHb TIOTYUEHHUS 3asBJICHHBIX PE3YJIbTATOB.

6. O0mas TpyAOEMKOCTb JUCHUIUIMHBL «AJTOPUTMH3ALMS U MPOrpaMMHUPOBAHUE
cocrasisget 10,0 3auérapix eaunuiy (360 yacos).

7. Wudopmainus O B3aMMOCBSI3M M3Y4YaeMbIX JUCIHHUIUIMH M BOIPOCAM HCKIIOYEHUS
nyOnupoBaHUs B COJEP)KaHUU AMCLUUIUIUH coomeemcmeyem NeUCTBUTENbHOCTU. JlMCUUIIITMHA
«ANTOpUTMU3ALMS U IPOrPaMMHUPOBaHUE» B3auMOCBsi3aHa ¢ Apyrumu aucuummaamu OITOIT BO u
VYyebnoro manHa mo HampasieHuro 09.03.02 Hugopmayuounvie cucmemvl u mexrHoro2uu u
BO3MOXHOCTh AyOJIMPOBAHUA B COJIEPKAaHUU OTCYTCTBYET.

8. IlpencraBnennas  IIporpamMma  mpenmonaraeT  HCIOJb30BAaHHE  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOTUH, HCHOJb3yEeMbIe MpPU peaNTH3alMHd PA3IUYHBIX BUIOB Y4eOHOM
paboTsl. @opMbI 00pa30BATENIBHBIX TEXHOJIOTHI coomeemcmayom crienuruKe TUCITUTUINHEIL.

9. IlporpaMma IUCHUILTUHBI «AJNTOPUTMHU3ALMS U MPOTPAMMHUPOBAHHUE» MPEANONIAracT
MIPOBEJICHUE 3aHATUI B HHTEPAKTUBHOU popme.

10. Buapl, cogepxkaHue U TPYJOEMKOCTh CaMOCTOSITENBHOM pabOThl  CTYACHTOB,
npencraBieHHble B IIporpamme, coomeemcmeyiom TpeOGOBaHUSM K HOJATOTOBKE BBIITYCKHUKOB,
cogepxautumcst Bo @PI'OC BO nanpasnenus 09.03.02 UHpopmanoHHbIE CUCTEMBI U TEXHOJIOTHH.

11. lIpencraBneHHsle U onrcanHble B [IporpamMme popMel mexyweii o1ieHKN 3HaHUH (YCTHBIIHI
ompoc), coomeemcmeayiom crielii(pUKe AUCUUILTHHBI 1 TPEOOBAHUSIM K BBIITYCKHUKAM.

dopma IpOMEKYTOUHOIO KOHTPOJIS 3HAHMW CTYIEHTOB, IpeaycMoTpeHHas lIporpammoi,
OCyILIEeCTBIIsIeTCS B (hOpME IK3aMEHa B IIEPBOM U BTOPOM CEMECTpaX, UTO COOMEEmcmeayent CTaTycy
JUCUUIUIMHBL, KaK AMCUUIUIMHBL oO0s3aTenbHOM vactd — B51.0.20.02 ®I'OC BO nampasneHus
09.03.02.1adpopMaImOHHBIE CUCTEMBI U TEXHOJIOTHH.




12. ®opmbl OlIeHKH 3HAHUH, TpeAcTaBiIeHHbIe B [Iporpamme, coomseemcmsyrom crienuduke
JMCUUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHHKAM.

13. VYuebHO-MeTOIMYECKOEe OOECIeYeHne JUCHMIUIMHBI MPEICTABICHO: OCHOBHOU
mureparypoir — 3 wucrouHuka (0a3oBble Y4EOHUKHM), IOMOJHHUTEIBHOM JHUTEparypoid — 3
HanMeHoBaHus1, VHTepHeT-pecypchl — 3 UCTOUHUKA U coomeemcmeyem TpeboBanusm @I'OC BO
nanpasyienus 09.03.02 Unghopmayuonnvie cucmemspl u mexHoio2uu.

14. MarepuanbHO-TEXHHUECKOE OO0eCleYeHne MUCIHUILIMHBI COOTBETCTBYET crenuduke
JIMCUUIUIMHBL  «AJITOPUTMHU3AIMS M TPOrPaMMHPOBAHHE» H  00ECHEUMBAeT HCIIOIb30BaHHE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YUCIIC HHTEPAKTUBHBIX METOJIOB OOy4EHUSI.

15. Meroguyeckne  peKOMEHAAWW  CTYJEHTaM W METOJUYECKHE  PEKOMEHIAINH
MPEToIaBaTelsiM M0 OpraHU3alud O0yYeHHS IO JUCHUIUIMHE JAl0T MPEJICTAaBICHHE O Crienu(puKe
00y4eHHUs 10 JUCHUTUINHE « AJITOPUTMH3ALNS U IPOTPAMMHUPOBAHUEY.

OBLIUE BbIBO/IbI

Ha ocHOBaHWM TPOBENCHHOW pEIEH3MH MOXKHO C/eNaTh 3aKIIOYeHHe, 4YTO XapakTep,
CTpYKTypa ® coiepkaHue pabodeil mporpaMMbl —JAUCHUIUIMHBI  « AJNTOPUTMH3ALUS U
nporpammupoBanue» OIIOII BO mno wnampasnenuto 09.03.02 HMudopmanmoHHBIE CUCTEMBI U
TEXHOJIOTUH, HANPaBJIEHHOCTh boblne naHHble 1 MamuHHOe oO0yuyeHue (Machine Learning&Big

Data) (kpanudukauus BBHITYCKHMKa — OakamaBp), paspaboTanHas JleMuueBbIM Bamumom
BnagumupoBudeM, OLIEHTOM, KaHAWJATOM SKOHOMMUYECKHX HAayK COOTBETCTBYET TPEeOOBAHUSIM
OI'OC BO, coBpemMeHHBIM TpeOOBaHUSIM 3KOHOMHKH, PhIHKA TPY/1a U TO3BOJIUT NpU €€ peanu3aun
YCHEIIHO o0eceuynTh (POPMUPOBAHNE 3aSIBICHHBIX KOMIIETEHIIUH.

Peuensenr:

boictpennna Mpuna EBrenbeBHa, o1eHT Kadeaphl NpUKIAIHON WHOOPMATUKH, KaHAUIAT
NEIArOrMYeCKUX HAyK

v
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«26» aBrycra 2022 r.

(moamnucek)



