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1. IlosicHuTEJIBbHAA 3aNIMCKA

IIporpaMmMa BeTynuTenpHOro ucnbiTanus (ganee BU) B marucrparypy IO HalpaBlIEHHIO
09.04.03 «IIpuknaguas uHpOpMaTHKa», COCTaBleHa B cOOTBeTCTBUU ¢ TpeboBanusmMu ®I'OC BO mo
Hanpasinenuio 09.04.03 «lIpuxinagnas uHPOpPMaATHKaY», YTBEPXKICHHOIO MpHKa3oM MuHHCTEpCTBa
obpasoBanus u Hayku Poccutickoit deneparuu ot 16 okTs16pst 2017 . Ne 48495 u npeanazHadeHa Jjist
noaroroBku nocrynatromux B ®I'bOY BO «MpkyTckuil rocyaapcTBEHHBI YHUBEPCUTET.

BerynureneHble  ucCHbITaHUS — NpEAHA3HAYEHbl I ONpPEAENICHHs  IMPAKTUYECKOM U
TEOPETUYECKON IMMOATOTOBIEHHOCTH ITOCTYNAOLIETO U IPOBOJATCS C LEIbIO ONPEEIIEHUS COOTBETCTBHUS
3HaHUW, YMEHUH U HABBIKOB CTYIEHTOB TpeOOBaHUSAM OOydeHHUS B MarucTparype MO HampaBlICHUIO
09.04.03 «IIpuxnannas napopmatukay u aAuddepeHIUPOBAHUS IO YPOBHIO TOTOBHOCTH K OO0YYECHHIO.
[Iporpamma coaep:kut nepeueHb BOMPOCOB ISl BCTYNUTEIbHBIX UCTIBITAHUN, CIIMCOK PEKOMEHIYyEeMON
JUTEpaTyphl Ui MOATOTOBKH, OMKCaHUE (DOPMBI BCTYIUTENbHBIX UCIIBITAHUNA U KPUTEPUEB OLICHKH.

B mporpamme B oTpakeHbl OCHOBHBIE TpeOOBaHHUS K YPOBHIO M COJCPKAHUIO 3HAHUH 110
o0UIMM OCHOBaM HH(OPMATHUKH, ApXUTEKType KOMIIBIOTEpa, KOMIBIOTEPHBIX CETel U HaBBIKAM
nporpammupoBanus. BU mo o6muM ocHOBaM WHGOPMATUKU MPOBOAUTCS B (hOpME TECTUPOBAHMS B
3JICKTPOHHOM 00pa30BaTEIHLHOM Cpejie.

2. CTpyKTYypa BCTYNIUTEJIbHOI0 HCIIBITAHUS

BerynureneHple  WMCNBITaHUA — NPEIHA3HAYEHBbl I ONPEACIICHHS TEOPETHYECKOW U
MPAKTUYECKOW MOATOTOBJIEHHOCTH IOCTYIAKOLIEr0 B Marucrparypy. BU mpoBomsaTcs ¢ uenbro
oTpesieNieHUs] COOTBETCTBUSI 3HAHUN, YMEHHUI U HaBBIKOB TPeOOBaHMUSIM OOyUEHHUsI B MarucTparype 1o
npoduis MoAroToBKU «boJbINe JaHHBIE M HHTEIUIEKTYaIbHBIE CHCTEMBIY.

BerynurensHbIN TECT COCTOUT U3 25 3alaHU, OTPAXKAIOMIUX OCHOBHOE COJIEP)KaHHE YIEOHBIX
TucIUIUInH 6akanaBpuata «MapopmaTikay, «OneparuoHHbIE CUCTEMbD « BBIYHCITUTENBHBIE CHCTEMBI
u cetn», «baspl manubix» «lIporpammupoBanue», «/Iuckpernas maremaruka». I[lepBeie 20 3amanuit
HaIpaBJI€Hbl Ha IPOBEPKY 3HAHUI MO OCHOBAM BBICIIEH MAaTEMAaTHUKU U KOMIIBIOTEPHBIX HAyK, YMEHUHN
IPOrpaMMHUPOBAThH U aHAIM3UPOBATh HHPOpMaluio. [IpeaycMoTpeHs! ciielytone TUIIbI 3a1aHU:

— BOIPOCHI C CIUHUIHBIM U MHOXECTBEHHBIM BHIOOPOM;
—  OTKPBITBIY BOMPOC (BCTAaBUTH CIIOBO WJIM YMCIIOBOE 3HAUCHHUE);
— 3a/laHHe€ HAa COOTBETCTBUE, YIOPSAJOUYEHNUE.

3aganust NeNe21-24 mnpoBepsOT NMPAKTUYECKUE HABBIKM II0 MPOrpaMMHUpOBaHUI0. B 3THX
3a/laHusgX HEoOXoAMMO OyAeT HamucaTh MpPOrpaMMy Ha OJHOM W3 S3BIKOB MPOTPAMMHPOBAHHS H
3anucaTh pe3yabTaT paboThl IPOrPaMMBbl (HEKOTOPOE YHUCIIO) WITH IPUIIOKUTH KO IPOrpaMMBbl. 3a/laHue
25 —MOTHBaIIMOHHOE TUCHMO B (popMme 3cce, B KOTOPOM HEOOXOIMMO OTBETUTH HA Psifl BOIIPOCOB:

o UTto cTasio NpUYMHON TaHHOW MpOrpaMMbl MaruCTpaTypbl B CpaBHEHUU C JIPYTUMU?

e B kakoii mpodeccrnoHanpHON 00MacTH TIAHUPYETE MPUMEHSATH TOJYYCHHBIC 3HAHHUS U
nouemMy 3Ta 00J1acTh BaM UHTepecHa?

e PacckaxuTe, KaKUMH KOMIICTCHIUSIMH, BaXXHBIMU Jii OOYYEeHHS B MAarucTparype, BB
Bnajgeere? Pacnonaraere M JOCTaTOYHBIM BPEMEHEM JUJISl MOCEUICHUSI OYHBIX 3aHATUM U BBITOJTHEHUS
3agaHuin?

3. CucreMa OLeHUBAHNUS BCTYNUTEIbHBIX HCTIBLITAHUI

OO611ee KOTMYECTBO 3aJJaHUN B TeCTE — 25, KOTOPBIE OIEHUBAIOTCS CISAYIOIIMM 00pa3oMm:

— BOIIPOC C €AMHUYHBIM BBIOOpOM — 2 Oaia;

— BOIIPOC CO MHOXECTBEHHBIM BBIOOpOM — 2 Oaia;

— OTKPBITHIM BOMPOC (BCTABUTH CIOBO WJIX YHCIIO) — 4 Gasia;

— BOIIPOC Ha COOTBETCTBUE — 4 Oaa.

3aganust NeNe21-24 npoBepsArOTCS 3KCHEPTOM B TOM CJydae, €CIU HE NMPEAOCTaBICH BEPHBIN
YHCIIOBOW OTBET U MPEAOCTABJICH TEKCT MPOrPaMMEI. 32 BEPHBIN YUCIOBON OTBET CTAaBUTCS 6 OaIoB.
DKcrepT MOXeT mocTaBuTh oT 0 10 5 0ayuioB 3a pelnieHue, UCXOMAsl M3 TEKCTa MPOrpaMMbl. Jcce
(MOTHBAIIMOHHOE TIHCHMO) OlleHuBaeTcs 3kcreproMm oT 0 1o 10 6amnos.

3auucieHne B MAarucTparypy MpOU3BOJIUTCSA IO pe3yjibTaTaM KOHKYpCHOro oT0opa Io
MaKCHUMAaJIbHOMY KOJHMYECTBY OayljIOB, MOPT(OIHO, COOECETOBAHMUI0O U MOTHBALIMOHHOMY IHUCHMY.
MaxkcuManbpHoe KoandecTBo OauioB — 100. MuHHMMaILHOE KOJHYECTBO OaJNIOB, HEOOXOIMMOE IS
NOCTYIUIEHUSI B MarucTparypy — He meHee 60.



4. [Ipoa0KUTEIbHOCTH BCTYNUTEJIBLHOT0 HCTIBITAHUS

IIpoaomKUTENBHOCTh TECTUPOBAHUS COCTaBISAET 2,5 acTpoHOMHueckux yaca (150 MuHyT) C
MOMEHTa OOBbSABICHUS 3aJaHUM BCTYMMUTEIBbHOTO UCIIBITAHUS.

S. Bonpochl 1J1s1 NOATOTOBKYU K BCTYNUTEJILHOMY HCIIBITAHUIO

Pazoen 1. Teopemuueckue ocHogvl unghopmamuxu.

Nudpopmatuka kak Hayka. WHpopmanus: OCHOBHBIE MOHATHUS, BHIB HH(MOPMAIHH.
HenpepsiBaast (ananoroBasi) u auckpetHas (unudposas) uapopmanus. Kogupoanue nHpopmaiuu.
Enununa uzmepenus nnpopmanuu. bur. Cucremsr cuucnenus. Ilepexox ot necATHUHON K TBOMYHON
cucreMe cuncieHus. baitt. 3amura napopmanun. Konuposanue rexctoBoit madopmaruu. ASCII koapl.
YHukons! (unicode).

KomupoBanue rpaduueckoir mHpopmanuu. I'mybuna nsera (paspemienue): 8-16- 24-u 32-
OUTOBbIE PEKUMBI. 3aKOHBI TPEXMEPHOCTH, HEMPEPHIBHOCTH U aAIUTUBHOCTU ['paccmana. AniuTuBHas
nBeroBas cucreMa (RGB). CybcrpakTuBHas nBetoBas cuctema (CMYK). L{BeroBast mogens HSB.

®aiin. Umena u tunsl daiino. @opmatsl ¢aitnos. DaiinoBas cTpykTypa. Karaor.

ApXuTeKTypa 1 MoJenu 0a3 TaHHBIX. PensiuonHas MoJiesib JaHHBIX. MOAeIH «KIUEHT-CEpBEp»
B TEXHOJOTUU 0a3 maHHBIX. Mojenb ¢ainoBoro cepBepa. Mojenb cepBepa 0a3 JaHHBIX. AJITOPUTMEI.
OcHOBHBIE CBOWCTBA aIrOPUTMA, BEIYUCIUTEIbHAS CJIOKHOCTb.

Paszoen 2. Boluucnumenvnas mexnuxa u meieKkoMMYyHUKAYUOHHOe 000py008aHue

CocraB koMmbloTepHOW cuctembl. CucremHubiii Osok. Ilpomeccopsl, MX XapaKTepPUCTUKU.
TexcroBeiii pexxum. ['paduyeckmii pexum. Paspemenue, pasMep TOUKH DJKpaHa W TapaMeTphbl
MOHUTOPOB. Buneokapra. OcHOBHas, anbTepHaTHBHAs, Kkoi8- M HEKOTOpBIE Ipyrue KOIHUPOBKHU
KUPWLTUIBL. YHUKOABL. CrienuanbHble KJIaBUIIN KJIaBUaTypbl. BBOJ CUMBOIIOB, HE IPEyCMOTPEHHBIX
JUISL IPSIMOTO BBOJIA C KJIABUATYPHI.

OmnepatuBHas mnamsate [IK. Xpanenune wuH(opMmManuu Ha BHENIHUX HOCHUTENAX. Tabimia
pasmerienust ¢ainoB (FAT). FAT32 mns pasusix oobemoB XKML (HD). daiinoBas cucrema NTFS.
Hpyrue daiinossie cuctemsl (ext2/ext3/ext4, xfs, Reiser FS). Jlornueckue auckmu.

OnepannonHble cucteMsl. Mctopusi pa3Butus onepanuoHHsix cucreM. MS DOS (Bepcun MS
DOS), Windows, Linux. OcHOBHbIE KOMITOHEHTHI ONIEPAITIOHHON CHCTEMBI.

Paszoen 3. Komnvromepnvie cemu u gvluuciumenvHvle CUCeMmbl

HNutepuer. CereBoe ums. [lapons. OcHoBuble noustus World Wide Web. URL u IP ampeca.
Jomennas ctpykrypa. Cepsep. Proxy-cepsep. HTTP, FTP u Hekoropble Aapyrue IpPOTOKOJIBI B
uHTepHeT. PaboTa ¢ Opay3zepamu, mOMCK HHPOPMAIIUA B HHTEPHET.

KoaupoBanue cooOmieHuii. DNeKTpOHHass MOANUCH. AJITOPUTMBI C OTKPBITBIM KITIOUOM.
[Ty6nukarus Web-crpanun. Coznanune Web-noxkymentoB. A3eiku HTML u XML.

Paszoen 4. Ilpoepammuposanue u aneopummoi

[TonsiTue anroputrma, mporpammsl, KoMmaHasl. CBOMCTBA aaropuTma.

TuIbI KOJJIEKIUI: CIIMCOK, CTEK, OUYEPEab, MHOKECTBO.

AJTOPUTMBI COPTUPOBKHU U MX TapaHTHUPOBAHHAS CIIOKHOCTb.

[Tepebopubie anroputmsbl. Pekypcus. Ilouck B riryOuHy U B IIMpHHY. MeTo1 BETBEH U I'paHMIL.
OCHOBBI IMHAMUYECKOTO MPOTPaMMHUPOBAHUSI.

Tumnbl JaHHBIX ¥ OCHOBHBIE KOHCTPYKIUH S3BIKOB mporpammupoBanus Kotlin, Python u C++,
BBOJI-BBIBOJI TEKCTOBOM MH(OpMaLNK

OcHOBHBIE  @IApPaJUIMbl  NPOrPpaMMHMPOBAHMS:  HMIIEPATUBHOE  [POrPaMMUPOBAHMUE,
JeKJIapaTUBHOE MPOrpaMMHUPOBaHHE, CTPYKTYPHOE MPOTrpaMMHUpPOBaHUE.

Oo6nexTHO-opuenTupoBanHoe nporpammuposanue (OOIT). [Mpunnuner OOII. Hacnenosanwue.
Aoctpaknus. Makancymsus. [Tomumopduzm.

Pasoen 5. Bvicuwasa mamemamuka

Martpuiiel. Onpenenutenu, ux cBoctBa. OOpaTHas MaTpuIa.

YpaBHeHHE NIPSIMOM Ha IVIOCKOCTH U B IIPOCTPAHCTBE.

CratucTudeckoe ornpeeseHIue BeposITHOCTH, KIIaCCUYECKOE OMPEIEIeHNE BEPOATHOCTH.

TeopeMa ci0xeHUsI BEPOATHOCTEN. TeopeMa yMHOKEHUS BEPOSITHOCTEH.

KomOunaropHusie BHIOOpKH. Pazmerenusi, mepecTaHOBKH, COYeTaHMs, (POPMYITBI TTOACUECTA.

I'padsl. [epebs. Csaznocts rpados. [Inanapuocts rpados. I1yTs B rpade.

Uucnennsle metonsl. Meton [aycca YMCIEHHOTO peEHICHUS CHCTEMBI aireOpandecKux
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YpaBHEHUU.
6. O0pasen (poHIa OLIEHOYHBIX CPEICTB

3aoarnus ¢ eOuHUUHBIM BbIOOPOM.

1. Kakoe 13 BbICKa3bIBaHUH He ONpPEeNsieT MOHITHE «MHPOpMaTHKa»?

a) 9TO €IMHCTBO Pa3HOOOpa3HBIX OTpaciel HayKd, TEXHUKH M MPOU3BOJCTBA, CBA3AHHBIX C
nepepaboTKo# UH(pOpMAIHH.

0) 7TO 00JIaCTh YEIOBEYECKOW MEATEeTLHOCTH, CBSI3aHHAs C MpoIlleccaMyd IpeoOpa3oBaHMs
uH(OPMAIIUHU C TTOMOIIEI0 KOMITBIOTEPOB M UX B3aUMOJICHCTBUEM CO CPEIOi MPUMEHEHUS

B) 9TO Hayka 00 OOUIMX MPUHIUNAX YOPaBJIEHUS B PA3JIMYHBIX CUCTEMAax: TEXHHUYECKHX,
OMOJOTUYECKHX, COLUANBHBIX U JP.

2. Yto U3 mepedyrcieHHOr0 He BXOAUT B OCHOBHBIC (DYHKIIMH ONIEPAIIMOHHBIX CUCTEM?
VYnpasnenue pecypcaMmu
YnpasieHue namsaTbio
VYnpasnenue 3agauamu
CBsi3b C MOJIB30BATENEM
VYnpomenne pazpadorku [10

HFIOwoap

3aoanue co mHoI*CECMBEHHBIM BLIOOPOM.:

3. Janbl ¢parMeHTbl Koja Ha s3bIke mporpammupoBanusi Kotlin. Ykaxute BapuaHThI,
KOTOPBIE COOTBETCTBYIOT BBI30BY KOHCTPYKTOpA KJ1acca.

a. Circle obj1

0. val obj1= Circle()

B. val obj1= Circle(130,120,50)

T. val obj1= Circle(x=130, y=120, r=50)

3aoanus omxpeimoti popmul (6cmagums NPONYWEHHOe CL080 UL YUCIIO)

4. Kakoe xitodeBoe CIOBO HAIO MOCTaBUTh Ha Mecto mpouepka B SQL 3ampoce SELECT *
FROM USERS ORDER BY NAME , 4TOOBI YHOPSAOUYUTH PE3YIbTHPYIOLINI HabOp 1Mo
3Ha4YCHMsIM ToJisi Name B 00paTHOM Hopsiike?

3aoanusa na ycmanosnenue coomeemcmeus

5. ComocTaBbTe IO PUHIIHITY ISHCTBHS IEPEYHCICHHBIC IBETOBBIC MOJICIH TPEM Kilaccam

a) MepIeNIHOHHbIC, 0a3UPYIOIIHECsS Ha BOCTIPUITHN

0) anIUTUBHBIE, OCHOBAHHBIE Ha CIIOKEHUH I[BETOB

B) CyOTpaKTHBHBIC, OCHOBY KOTOPBIX COCTaBIISICT OIEPAIIHsI BHIYUTAHUS [IBETOB

orBeT 1 — RGB

otBeT 2 — HLS, LAB

oteeT 3 — CMY, CMYK

1 2 3

3aoanusa na npozpammuposanue

6. C moMoIipIo MporpaMMbl IOCYUTANTE, CKOIBKO BCErO Pa3IMYHBIX OMTpaMM (COUYeTaHUM
JBYX TIOJIPSIT UAYIUX OYKB) BCTpEYaeTCs B TEKCTE MOCTE YAAICHUs U3 HEro BeceX nudp, 3HaKOB
MpenuHaHUs U TPo0OeIoB (HE HYKHO pa3lInyaTh 3arjaBHbBIE U CTPOYHBIC OYKBHI).

[Tpumep Tekcra: Extra text. burpammer: ex, xt, tr, ra, at, te, ex, xt. Pa3nu4nbIx ourpamm: 6.

TekcT a5 BBIMOTHEHUS 3a/1aHUS:

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut
labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi
ut aliquip ex ea commodo consequat.

Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est
laborum.



7. K04 Kk o0pa3iy poH1a OlleHOYHBIX CPEACTB
3aoanus c eOuHUYHBLIM bIOOPOM.

1. B;2. 1
3aoanue co mHodNCECMBEHHBIM 8LLOOPOM.
3.0,B,T
3aoanus omxpeimoti popmul (6cmagums NPONYueHHoe Cio80)
4. DESC
3aoanus na ycmanosnenue coomeemcmaust
5.

1 2 3

HLS, LAB RGB CMY, CMYK

6.157

8. Pexomenayemas uteparypa

a) OCHOBHAsI JIUTeparypa

1. Cetu u TeleKOMMYHUKAIUY : Y4eOHHUK U npakTukyM g By3oB / K. E. Camyiinos [u ap.] ;
nox penakmnueit K. E. Camyiinosa, . A. [llanumosa, [I. C. Kyna6osa. — 2-e uzna., nepepad. u gomn. —
Mocksa : UznatensctBo HOpaiit, 2023. — 464 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-
17315-4. — Tekct : snextpoHHsnd // OOpazoBarensHas miatrgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/532855

2. lu6po, M. B. Cetu u TenekommyHukanuu. Mapmipytuszaius B IP-ceTsix : yueOHUK U
npakTUKyM a7 By308 / M. B. JlubpoB. — 2-e u3z., nepepad. u gomn. — Mocksa : UznatensctBo FOpaiir,
2024. — 423 c. — (Boicmiee oopazoBanue). — ISBN 978-5-534-16546-3. — TekcT : 37€KTPOHHBIN //
Oo6pazoBarenpHast mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544928

3. TocteB, 1. M. OnepainimoHHBIE CUCTEMBI : YU€OHUK M MpakTHUKyM 1iist By30B / M. M. T'octes.
— 2-e u3n., ucnp. U gon. — Mocksa : UznarensctBo IOpaiit, 2023. — 164 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-04520-8. — Texkcr : anekTponHbIi // ObpazoBarenbHas miatdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/512144

4. Teopust BEpOsATHOCTEH W MaTeMaTUYecKasi CTaTUCTHKA. MaTeMaTHYeCKHUEe MOJICIH : YUeOHUK
st By3oB / B. JI. Msartnes, JI. A. Ilanuenko, I'. }O. Pusanuenko, A. T. Tepexun. — 2-e u3J., UCOp. U
non. — Mocksa : U3narensctBo FOpaiit, 2023. — 321 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-
534-01698-7. — Tekct : snexTpoHHbIN // ObOpa3oBarenbHas miaardopma HOpaiitr [caiit]. — URL:
https://urait.ru/bcode/512500

5. Cynomnaros, C. B. JluckperHast mMaremaTHka : y4eOHUK M MpakTHKyM Juig By30B / C. B.
Cynomnnaros, E. B. OBunHHMKOBa. — 5-€ U31., Uctp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2023.
— 279 c¢. — (Bwicmee obpazoBanmue). — ISBN 978-5-534-00871-5. — Tekct : 37eKTpOHHBINA //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/510824

0) 10MOJIHUTEIbHASA JIUTepaTypa

1. Tanenbaym O. CoBpeMeHHBIEC onepaioHHble cucTeMbl. 4-¢ u3n. — (Cepust «Knaccuka
computer sciencey») / . Tanenbaym, X. boc. - Cankt-IlerepOypr : [Tutep, 2021. - 1120 c. - ISBN 978-
5-4461-9883-2. - URL: https://ibooks.ru/bookshelt/377414/reading - TekcT: 3MEKTPOHHBIA.

2. Omnepanuonusie cuctemsl. [Iporpammuaoe obecrieuenue : yaeOHuk / cocraButens T. I1.
Kynb. — Cankr-IletepOypr : Jlans, 2020. — 248 c. — ISBN 978-5-8114-4290-4. — Texcr :
ANIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbanoreunas cucrema. — URL:
https://e.lanbook.com/book/131045

3. Hdemunona, JI. A. Knactepusiit ananus. Python : yaeGHoe nocobue / JI. A. JlemunoBa. —
Mocksa : PTY MUPDA, 2022. — 103 c. — TexkcT : a5mekTpoHHbI# // JIaHb : 37IeKTpOHHO-
o6ubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/240092

9. IIporpamMHoe obecnieuenue 1 MHTEpHET-pecypcbl

1. https://ru.hexlet.io/courses/intro_to_git — oHnaitH-kypc «CrucTeMbl KOHTPOJISI BEPCHI»

2. https://ru.hexlet.io/courses/cli-basics onmaitH-Kypc «OCHOBBI KOMaHIHON CTPOKH

3. http://www.informika.ru/ — opurnmansueii cepeep MunoOpa3oBaHusi, COIEPKHUT CCHUIKH Ha
nH(pOpMaIMOHHBIE PECYPCHI CUCTEMBI BBICIIIETO NMPodecCHOHANBHOTO 0Opa3zoBanus PO
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4. https://karpov.courses/mathsds — onnaiin-kypc «Maremaruka s Data sciencey
10. PazpaGoTuynky NporpaMMsbl BCTYNIUTEJIBLHOI0 HCIIBITAHUS
[Merpymun U.C., monenT xadenpsr ecrectBeHHOHayuHbIX auctnumind @OBKU UT'Y, kanauaat
TCXHUYCCKHUX HayK.
banaxun A. I'., n.0. 3aB. kadenpoit ecrectBeHHOHaYy4YHBIX AuciuuimH ®BKU UT'Y, kanauaat
¢u3.-MaT. HayK.

Hannas npoepamma coomsemcmayem memoouveckum pekomenoayuamu « O nopsaoke paspabomku u mpebo8aHusx K
CMPYKmMype, cO0epAHCAHUIO U OPOPMACHUIO NPOSPAMM ECHYRUMENbHBIX UCTILIMAHUTLY (C USMEHEHUSAMU U OONOHEHUSMU)



