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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enpr0 TUCLMIUIMHEI SBJIAETCS OCBOCHHE CTYJIEHTaMH 3HAHUK 00 OCHOBHBIX
CTPYKTypax [JaHHBIX W aJropuTMax, (OPMUPOBAHUS MPAKTUYECKUX HABBIKOB
pa3zpabotku mporpammHoro obecnedenus (I10) ¢ ucnonb30BaHMEM THUIOBBIX
CTPYKTYp [aHHBIX M CTaHIAPTHBIX QJITOPUTMOB ISl PEIICHUS KOHKPETHBIX
MPUKJIAAHBIX 33724

3ajmaya AUCHUIUIMHBL (MOIYJsS) — MOJIYYUTh TEOPETUUYECKUE 3HAHHUS H
MPAaKTUYECKHE HABBIKM B CIEAYIOIIUMX OOJACTAX: METOAbl  pa3paboTKH
3¢ (HEeKTUBHBIX aITOPUTMOB, COPTHPOBKAa M TIOMCK, aJTOPUTMBI Ha Trpadax,
KOJMpPOBaHKE UHPOPMALIMU U UG POBAHUE.

2. [lnanupyembie pe3yibTaThl 00yUEHHS IO TUCHUILTHHE (MOJIYIIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHuUs 10 AUCHMILTMHE (MOIYIIO):

IMK-2 - CnocobeH OoCyIeCTBISATh KOHIENTYyalbHOE, (DYHKIIMOHAIBHOE U
JIOTUYECKOE TIPOCKTHPOBAHWE CHCTEM CPEAHETO0 M KPyHMHOro waciirada u
CIIOKHOCTH

IIK-3 - CnoocoGeH  OCYImIeCTBISATH  pa3pabOTKy  TpeOOBaHWUU U
IPOEKTUPOBAHUE MTPOTPAMMHOTO 00€CTICUCHUS;

ITK-4 - CniocoOeH BBITIOJIHATH pabOThl U YIPABIATH pa0OTaMU MO CO3TaHUIO
(Mmomudukanmu) wu  compoBokiaenutro MC, aBTOMaTM3WpyIOMUX — 3a7a4d
OpPraHU3aIMOHHOTO YMPAaBIICHUS U OU3HEC-TIPOIIECCHI;

IIK-7 - CriocobeH kK OpraHu3aiuu MpoIlEeCcCOB pa3pabOTKH MPOTPAMMHOTO
obecrieyeHus .

OOGy4eHwue 1o JuCUUIUIMHE (MOAYJII0) MPEANOaraeT, YTo Mo €ro pe3yJibTaTam
oOyuJarommiicst Oyier:

3HaTh:

- Teoputo opranuzanuu u CTpyKTypUpOBaHus JaHHbIX HAa OBM
- alITOPUTMBI paboThI ¢ rpadamu

- 0a30BbI€ AITOPUTMBI 00PAOOTKHU U CTPYKTYPbI JAHHBIX

- alITOPUTMUYECKUE A3BIKU IPOTrPAMMHUPOBAHHUS

Ymern:

- [lonOupath anroputmMbl 0OpPaOOTKHM TAHHBIX JJIS PEIICHUS MPAKTHYECKUX
3ama4y

- COCTaBIIATh AQJITOPUTMBI, MHCAaTh MW OTJIAXUBAThb KOJbI Ha S3BIKE
IPOrPaMMHUPOBAHHMSI



- TeCTUpOBaTh  pabOTOCMOCOOHOCTh  MPOrPaMMbl,  HHTETPUPOBATH
MIpOrpaMMHBIE MOYJIN

- IPUMEHSTH CTPYKTYPHI JAaHHBIX U aJTOPUTMBI KX 00paOOTKH MPU PEIICHUU
pa3IMYHBIX 33]1a4.

Baaners:

- HaBblkamu opraHuzalnud JaHHBIX B paspabateiBaecMoMm [0 wu
MCTIOJIb30BaHUS THUIOBBIX CTPYKTYP JaHHBIX

- SI3BIKOM TIPOTPaMMHUPOBAHUS,

- HaBBIKAMU JUHAMUYECKOTO TTPOTrPaMMHUPOBAHUSI,

- MeToZaMu pa3paboTku YHPEKTUBHBIX AITOPUTMOM 00pPaOOTKH TaHHBIX

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILUIUHBI (MOTYJISI).

OO6mass TpyJOEMKOCTh JUCHMUIUIMHBI (MOAyJis) cocTaBiser 2 3.e. (72
aKaJIeMHUYECKHUX yaca(oB).

3.2. O6bem pguctuIuiMHbBl (MOAyJsl) B (opMe KOHTAaKTHOW paboThl
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIAMH,
MIPUBJICKAEMBIMHU K peanu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
TP MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tur yqeOHBIX 3aHIATHI
Bcero | Cemectp Ne6

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 48 48
B ToMm uncne:

3aHATHS JEKIIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO TUMA 32 32

3.3. O6veM mgucHUIIMHBI (MOAYJs) B (hOpME CaMOCTOSITENFHOW pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCS C
MeJaroru4eckuMu paboOTHUKAMU U (M) JTULAMU, IPUBJIEKAEMBIMU K pean3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TPU NPOBEACHUU
MIPOMEXKYTOUYHON aTTECTAIIMU COCTaBIsET 24 aKaJeMHUeCcKUX vaca (OB).

3.4. IIpu 0Oy4eHuu o MHAMBUAYAIbHOMY Y4eOHOMY ILIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4Y€HUH, 00BEM AUCIUIUIMHBI (MOIYJISI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00yYaronuxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00YyYalolMXCsl ¢ MEAArorHuecCKUMu pabOTHUKaMHU U (MIIH)
JUIAMU, IPUBJIEKAEMBbIMH K peain3allii 00pa30oBaTEIbHOM MPOrpaMMbl Ha UHBIX
YCJOBHSIX, TPU NPOBEAECHUN IPOMEKYTOUYHON aTTECTALMH.




4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOTO THUIIA.

/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

Tema 1. bazoBoe nonsTHE AJIrOpUTMA.

PaccmaTpuBaemble BOIPOCH:

- OcHOBHEIE oTIpeneneHus, mpuMepsl. CBOHCTBA alTOPUTMOB.

- Mozens Beruuciennii. RAM-Monens.

- DnemMeHTapHbIe (BCTPOEHHBIC) THIBI JaHHBIX, ONEpaliiy HaJl HUMU.

- [ToHsITHE CTIOXKHOCTH aNTOPUTMOB.

- [Monsitust O-60mbioe, OMera-6onpioe. OnucartenbHas, IPOCTPAHCTBEHHAS, BEIYHCIUTEIbHAS
CIIO’)KHOCTH.

- I'maBublit napametp. L{ukibl.

Tema 2. JIuneliHble TUIIBI JaHHBIX.

PaccMaTprBaeMble BOTIPOCHI:

- MaccuB, CITHCOK.

- Onepanuu 100aBIECHNS, YAATEHHS, IIOMCKA 3JIEMEHTA [0 3HAYEHHUIO, OTPEIe/ICHHE MAKCHMyMa MacCHBa.
- KBagparuuHbie METO/bI COPTHPOBKH.

- CoprupoBku 3a O(n*log n). BuHapHbIif TOUCK.

Tewma 3. PexypcuBHBIE METO/IBI B IPOIPAMMHUPOBAHUH.

PaccmaTprBaemble BOTIPOCHI:

- OCHOBHBIE IOHSTHS, PEKypCUBHBIC (PYHKINH U TIPOLETYPHIL.

-J|eKOMIIO3UIIMOHHBIH MOJX0/] K CHHTE3Y aJITOPUTMOB Ha IPUMEpE 33/1a4n 0 XaHOWCKUX OaIrHsiX.
-HucneHHoe pelieHne ypaBHEHUH.

-OKBUBAJIEHTHOCTh PEKYPCUH U UTEPALIUH.

Tema 4. AMOPTU3aIIMOHHBIN aHAIN3.

PaccmarpuBaembie BOIIPOCHL:

- Meron ycpenHenus.

- Meton npeomniatel. MeToI TOTEHIIHAIOB.

- CocTaBHbIE THITBI IaHHBIX.

- OIHOCBSI3HBIH CNHUCOK, IBYCBS3HBINA CITUCOK.

- Unrepdeiic cincka, aHanM3 CII0KHOCTH Pa3INYHBIX ONepanuii.

- Crek. UnTepdeiic cTeka.

- Peanu3zanns MUHIMYyMa Ha CTEKe.

- Peanusanus peKypcHUBHBIX MPOLEAYp Ha Uiee CTeKa (Mara3uHHOW ITaMsITH).

Tema 5. Ouepenp.

PaccmarpuBaembie BOIPOCHL:

- NHTepdeiic ouepeny, peannsanus odepenn Ha ABYX CTEKaX, aHAJIH3 CIOKHOCTH OIIEPaIlil.
- IIpuopureTHas ouepens.

- bunapnas Ky4a, OCHOBHBIE IIOHATHSI U HHTEpdEIic.

- CopTupoBKa Kyyeil.

Tema 6. OcHOBBI TeopuHu TpadoB.

PaccmarprBaeMbie BOTIPOCHI:

- Onpenenenus, MHBAPUAHTBI.

- MaTtemaruueckoe npezacTasicHue rpad)oB, CIUCKU CMEKHOCTH, MATPHUIIBI CMEKHOCTH, MaTPHUIIBI
HHIMICHTHOCTH.

- O6xon rpada B rmyOuHy, 00x0/ rpada B MUPHUHY.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- CBA3HOCTb B OPHEHTHPOBAHHBIX 1 HEOPUEHTUPOBAHHBIX rpadax.
- [lonck kparyaidmmx myTel BO B3BEIICHHBIX Tpadax.
- bunapnas xy4a, OMHOMHUaJIbHAS Ky4Ya.

Tema 7. JlepeBbs.

- OObeUHEHKE IEPEBbEB.

- JepeBo otpeskoB, B-nepero, AVL-nepeso.
- Cucrema HelepeceKaroInXcss MHOKECTB.

- X31I-TaONuIkL.

Tema 8. Jlunamuueckoe NporpaMMUpPOBAHHUE.

PaccmarpuBaembie BOIIPOCHL:

- OCHOBHBIE IPUHLUIIBL, THIBI TUHAMHYECKOTO IPOTPaMMHUPOBAHHSL.

- BelpaBHHBaHKE TEKCTa 110 MIMPHHE, HANOOJIBIAS BO3PACTAIOIIAs [TO/II0CIIEI0BATEIHHOCTS.
- 3ajada o proK3ake.

- Memou3zanus Ha npumepe uncena PuboHay4u.

4.2. 3aHATHSA CEMUHAPCKOTO THIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA

n/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

Tema 1.Koprexu, nepekpecTHoe NpuCBauBaHUE.
PaccmarprBaeMbie BOTIPOCHI:

- Cucrembl cyuciieHus. PUMcKkie ancoa.

- O6paTHas moJibcKas 3amuch. [IpencTaBicHe YHCe C MIIaBArOIIEeH 3amsToH.
- BerunciieHre MalmmMHHON TOYHOCTH. AHAIN3 ASTUMOCTH YHCET.

Tema 2. MHoOXxecTBa, cinoBapu. MaccuBbl.

PaccmarpuBaembie BOIPOCHL:

- Ilonck HaI/I6OJ'ILH.IGFO, HaMMCHBIICTO 3JICMCHTA B MaCCHUBEC.

- YKazaTenu Ha 3JIEMEHTBI CTPYKTYPp AaHHBIX. 3.’:1,[[3‘{.':1 IIOMCKa IHUKJIa B CITUCKE.

Tema 3. JIBymepHbIe MaccuBbl, apu(pMeTHUECKHE IEHCTBUS Ha/l MAaTPULIAMHU.
PaCCManI/IBaeMHe BOIPOCHI:

- Beruncnenue OIIPEACIIUTEIIA MaTpULbL

- BbIYMCJICHUC paHIra MaTPUIbI

- IIOUCK KOM6I/IH8.L[I/II/I JIMHEMHO-HE3aBUCUMBIX CTPOK.

Tema 4. KBagpaTuuHble MeTO/1bI COPTHPOBKU. COPTUPOBKA BEIOOPOM, BCTABKOM,

IIy3BIPBKOM.

PaccmaTprBaemble BOIIPOCHIL:

- CopTHpOBKA I10JICUETOM.

- CopTHpOBKa MacCHBOB N-MEPHBIX 3JIEMEHTOB.
- CraOwibHasi COPTHPOBKA.

Tema 5. CoptupoBku 3a O(n*log n).

PaccmarpuBaemble BOIPOCHI:

- brounast coptupoBka bucket sort, copTupoBka ciussHuEM merge sort, ObIcTpast COPTHPOBKa quick sort.
- Hamxyammii anroputM copTUPOBKH bogosort.

Tema 6. PexypcuBHble PYHKIIMH U TPOLEAYPHI.
PaccmarprBaeMbie BOTIPOCHI:

- Psag dubonayun. ITouck HanOOJIbIIEro OOIIETO IEIUTEINS.
- Anroput™m Diinepa.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/1
- IIpoBepka Ha NaTMHIPOM.
- PexypcuBHBIE anrOpUTMbI COPTUPOBKHU.
7 |Tema 7. UuciaeHHBIC METOBI PEIICHUS YPABHCHH.

PaccmarpuBaembie BOIIPOCHL:

- ITouck xBazgpaTHOrO KOpHS MeTofoM HeroToHa.

- InodanTOBEI ypaBHEHUS.

- Pemienue cucteMsl JIMHENHBIX ypaBHEHUH MeToaoM ["aycca.

Tema 8. Peannzanust CTpyKTypbl JaHHBIX «CTEK».
PaccmarprBaeMbie BOTIPOCHI:

- OcHOBHOI1 UHTEpdeEiic.

- MuHHMyM Ha cTeke.

- HpOBepKa MPpaBUJIbHOCTHU CKOOOYHOM nocCJICA10BATCIILHOCTH.
- O6paTHa>1 IOJIBCKAasA 3alrCh C UCIIOJIb30BAHUCM CTCKa.

Tema 9. Peanmauml CTPYKTYPbI JAHHBIX «OYCPECIb>.
PaccmaTpuBaemble BOTIPOCHI:

- OcHOBHO¥ HHTEpEIic.

- Ouepenp Ha ABYX CTEKax.

- Imuranus pabots web-cepsepa.

10

Tema 10. MunumanbHas OuHapHas Kyda.
PaccmaTtpuBaeMble BOIIPOCHI:

- Peannzanus Ha maccuse.

- bazoBwlit nnTepdeiic.

- CopTupoBKa MaccuBa Ky4ei.

- Peanm3zaums nprHopuTeTHOH oYepeH.

11

Tema 11. MakcumanbHast Kyua, peajin3alys Ha JpeBOBUIHONW CTPYKTYpPE JaHHbIX.
PaCCManPIBaeMBIe BOIPOCHI:

- bazoBslit nnTepdeiic.

- bunoMmanbHas Kyda, 00beIMHEHUE IBYX SK3EMIUISIPOB KyUH.

12

Tema 12. I'padbl. Peanu3zanus rpada Ha MaTpuIie CMEXHOCTH.
PaccmarpuBaembie BOIIPOCHL:

- O6xox rpada B MIHPHHY HA OCHOBE OMHAPHOW KYYH.

- Peanmm3anust paspexeHHOro rpad)a Ha OCHOBE CIIMCKa CMEKHOCTEH.

13

Tema 13. B3Bemennsle rpadsl. [lonck kparyaiiiiero myTu Bo B3BEeILIEHHOM Ipade.
PaCCManI/IBaeMBIe BOIPOCHI:

- TpancnopTHas 3aza4a ¢ IpUMEHEHUEM alnropurma J{enKcTpsl.

- MuHUManbHBIE OCTOBHBIE JIEpeBbs: anropuTMbl [Ipuma n Kpyckana.

14

Tema 14. XouIr-taOuIibI.

PaccmarpuBaembie BOIPOCHL:

- [lounck, ynanenune seMeHTa MO KIIIOYY.

- 3ajava paspemieHus KO3,

- CucreMbl HelepeceKaroIMXcsl MHOXKECTB B 33/1a4aX KIacCU(MKAIMU U TIOMCKAa KOMIIOHEHT CBS3HOCTH.

4.3. CamocrosiTenbHas paboTa 00y4arommxcsl.

Bun camocrosTensHO# paboThI

Pabora ¢ yueOHoi1 nuTeparypoit

VYyactue B oOHJIaliH-KOH(PEPEHIUAX U MacTep-Kilaccax




Bun camocrosiTensHO#M paboThI

n/n
3 |[Touck anropuTMoB 0OpabOTKH TaHHBIX B OTKPBITHIX HCTOYHHKAX
4 |IToaroToBka K MpOMEKYTOUHON aTTECTALUH.
5 |IloaroroBka K TeKylLIeMy KOHTPOJIO.
6 | IlogroroBka K MpPOMEXYTOYHON aTTeCTaLUH.
7 | IloaroroBka K TeKyLIeMy KOHTPOJIO.

5. Ilepedenr wu3maHuii, KOTOpbIE PEKOMEHAYETCS UCIOIb30BaTh MIPHU
OCBOCHUU JUCHUIUIAHBI (MOAYJIA).

o
Jr\lf; bubGnuorpaduueck Mecro noctyra
o 0€ OINKCaHUE
1 | IlaBnos, JI. A. https://e.lanbook.com/book/1569297category=1540&ysclid=lw4yv0Ohohil
CprKTypBI " 98485137
aIrOpUTMBI
o0paboTku

TAHHBIX | Y9eOHHUK
s By30B / JI. A.
ITaBnos, H. B.
ITepBoBa. — 3-¢
U31., CTep. —
Cankr-IlerepOypr
: Jlanp, 2021. —
256 ¢. — ISBN
978-5-8114-7259-
8

ITanTenees, E. P.
ANTOpUTMBI U
CTPYKTYpbI
JAHHBIX : yaeOHOe
nocooue / E. P.
ITanTenees, A. JL.
AnpikoBa. —
Hsanoso : UI'DY,
2018. — 142 c.

https://e.lanbook.com/book/154576

Tabmuue!
WHTETPAIOB U
ApyTue
MaTeMaTHYCCKHE
¢dbopmysl I'.B.
JBaiit; Pen. K.A.

HTB (yu.6); HTB (§6.); HTB (13.2)




Cemenpses; Ilep.
c auri. H.B. JleBu
OaHOTOMHOE
n3ganue "Jlanp" ,
2005

6. [IlepeueHb CcoOBpeMEHHBIX Npo(ecCHOHATBHBIX 0a3 JaHHBIX W
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

https://habr.com/ru - 6a3a 3nanwmit B Buze cTareii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a naHHBIX HEHPOHHBIX CETEH -

0a3a TaHHBIX HEHPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHabHAs
rutatopma JuIst KOMaH0i paboThl Ha/l TPOSKTOB (HEHMpPOHHAS ceTh bert)
http://library.miit.ru/ - snexTpoHHO-OMONMOTEUHAss cucTeMa HaydHo-

TexHu4deckor omoanoreku MUNUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccnonanpaas OMOIMOTEKA IPOTrPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%:2F — oubnmoTeka
npodeccruoHanbHbIX cTaTel pazpaboTINKOB SAHIEKC

https://yandex.cloud/ru/blog - OubaroTeka npodeccHOHATBHBIX —CTaTeH
pa3paboTYuKOB SHIIEKC

https://tproger.ru/translations/opencv-python-guide - 0ubaHOTEKAa OCHOBHBIX
koman]1 OpenCV

7. llepeueHb  JNHUIIEH3UOHHOTO U  CBOOOJHO  PaACHpPOCTPAHSIEMOTO
MPOrpaMMHOTO OOECneYeHus, B TOM YHCJIE OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJISl OCBOCHMSI TUCHIUTUTUHBI (MOYJIs).

MS Office

8. OmmcaHue MarepuaJbHO-TEXHUYECKOW ©0a3pl, HEOOXOJAMMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

Kommnsrotep npenonasarens
KommrbroTepsl CTyAE€HTOB

DKpaH IS IIPOEKTOPa, MapKepHas 10CKa,
[Tpoektop Optoma

9. ®opma POMEKYTOUHOM ATTECTALINU:



3auer B 6 cemecTpe.

10. OueHouHbIE MaTEPHAIIBI.

OuLeHOYHbIE MAaTEpHUAIIbI, IPUMEHSIEMBIE MPU MPOBEACHUHN MPOMEKYTOUHON
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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