MPOrPAMMA MPODUNNA
Iporpamma Ipoduisa «KoMubrOTepHbIe HAYKM U HAYKH 0 JAHHBIX))

B smom ooxymenme npeocmasnenvt memol, 3a0anus no KOMoOPsviM HeodXooumo 6yoem peuams 8
xo0e 2 omana Onumnuaovt Open Doors. Temwl cepynnuposanwvlt no oobaacmsam u
CONPOBOAHCOAIOMCA CRUCKOM PEKOMEHOYeMOt TUmepamypuvl Ha pYCCKOM U AH2TIULLCKOM A3bIKAX.

1. KomneTreHTHOCTHAS MOI€J/Ib

[To6enutens Onumnuans! o npoduno «KomMnbroTepHble HAYKH M HAYKH O AAHHBIX» JOJDKEH
00J1a1aTh CJIEIYIOUMMU KOMIIETCHIIUSIMHU.

AHaJINTHYECKAS JeATEJIbHOCTD.

3HaTh

® TEOPETUYECKHE OCHOBHI MH()OPMATHKH,

® KpUTEepUU OLCHKH d()(PEKTHBHOCTH ATOPUTMOB U CTPYKTYpP JAHHBIX;
® HOpPMAaTHBHBIC JOKYMEHTHI B 00JIACTH 3aIIUTHI HH(OpMAIIHH;

YmMmern

® OUCHUBATHb TCHACHLIMWH PA3BUTHA PBIHKA ITPOrpaMMHOTO O6CCHC‘ICHI/I$I;

IIpoekTHO-OpHEHTHPOBAHHASA AeATEIbHOCTbD.

3HaTh

® [IPUHIIUIIBI CO3aHUS IPOTPAMMHOTO O0ECTICUEHUS;

® S3BIKM IPOrPAMMHUPOBAHMS;

® TIPUHLHUIIBI OpraHu3anuu u neicteus IBM, dynkiuonansHas ctpykrypa 9BM;

YMern

® UCTONB30BaTh CPEACTBA 3AIIUTHI MH(POpPMAIIHH;

® KCIIOJIh30BATh CYIIECTBYIOIINE AITOPUTMBI U CTPYKTYPHI JaHHBIX;

® LCIIOJIb30BaTh MHCTPYMEHTANIbHBIE CpeACTBa U cpeanl nporpammupoBanus, IDE, SDK, onny
WJIM HECKOJIBKO POJCTBEHHBIX CUCTEM KOHTPOJIS BEPCHIA;

HayuHo-ucciienoBaresibCcKkas 1esiTeJIbHOCTb.

3HaThb

® CYIIECTBYIOIIME MOIX0/IbI K BepU(DUKAIIMY MOCIIEH TPOrpaMMHOTO 00€CTIeUeHNS,

e OCHOBHBIE TpeH bl U PpoHTHPHBIE TexHOMOTHH B 00mactu Computer and Data Science.
YMeTrh

® [IPUMEHSATH OCHOBHEIE TEOPETUKO-UH(POPMAIIIOHHBIE MOJIENH IfIE: OITMCAHUS
WH()OPMAIMOHHBIX MTPOIIECCOB U OOBEKTOB.

2. TemaTuueckoe conep:kanue Ipoduis

TemaTnueckuii 6,10k 1. [IpuknagHas mareMaTuka
1. O-cuMBOIIHKA.
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MPOrPAMMA MPODUNNA

2. JluneiiHoe MPOCTPAHCTBO: OMpEeNeHIE POCTPAHCTBA, pA3MEPHOCTU. PaHT MaTpuLib.
Omnpenenurens Matpulibl. OOpatHas marpuna. CoOCTBEHHbIE 3HAYEHUSI M COOCTBEHHBIE
BEKTOPBI.

3. MonynpHas apudmernka. Manas teopema @epma. KoHeuHbIE 1O BEIYETOB:
olpeielIeHne KOHEYHOTO I10JIs1, YMEHHE IIPOBOJUTH BBIUMCIICHUS B [10JI€ BBIYETOB. AJITOPUTM
EBknupa. JIunelinoe npencrasienue HOJI.

4.  Cucrtemsl cuucieHus. IlepeBoj unucen U3 OQHON CUCTEMbI CUMCICHUS B APYTYIO.

5.  bynesa anre6pa. CtangapTHbie OyJeBbl ONEPANUN: KOHBIOHKIINS, TU3HIOHKIINS,
UMIUTHKAITS, SKBUBAICHIIWS, UCKFoUarotee i, mrpux Lleddepa u crpenka ITupca.
[Toctpoenue dpopmyn s 6yneBbix pynkumii: JTHD, KHD, ynpomienue ¢ npuMeHeHnEM
3akoHOB Jle Moprana, npaBu1 JUCTPUOYTUBHOCTH, ITOTJIOLIEHUS.

6.  CxeMbl u3 QyHKIHOHAIBHBIX 21eMEHTOB. CII0)KHOCTh U INIyOMHA: ONpeeIeHHUE,
BBIYHUCIICHHE U1l KOHKPETHBIX cXeM. [locTpoeHune cxemsl 1i1s 3a1aHHON OysieBoi (hyHKIMH 1O
dbopmyie.

7.  Hcuucnenue npeaukaroB. Jlornueckuil BbIBOJ. 3anKch BEIPAXKEHUH ¢ TOMOIIbIO
KBAaHTOPOB (BBIPOKEHHE MTPEIUKATOB Yepe3 3a/1aHHbIC).

8.  ABromarm3aius J0Ka3aTeIbCTBa: METO PE3OJTFOIIHIA.

9.  KoHeuHble aBTOMATHI: OINIPENIEICHUS, TPUMEPH TPUHIMAEMbIX MU S3BIKOB.
HenerepMuHupoBaHHbIE KOHEUYHBIE aBTOMATBHI.

10. Perynspusie Belpaxkenus. [loctpoenne aBTomara, IPUHUMAIOLIETO SA3bIK, OIUCHIBAEMbIH
peryisipHbIM BelpaxkxeHueM. CTanaapT 3anucu peryisipHbsix BelpakeHuit POSIX Extended.

11. UWuaykTuBHBIE (pEKypCUBHBIE) OnpeeneHus. JlokazaTenbcTBa HHAYKIHUEH 110
HOCTPOCHHUIO.

12. lenouncieHHbIe AITOPUTMBL: paboTa C JUIMHHBIMU YnciaMu. Anroput™ EBkimuaa u ero
HCTIOJIb30BaHUE.

13. Omnpenenenne BEpOSATHOCTH. DJIEMEHTAPHBIC CBOMCTBA: TeOpeMa CIIOKCHHSI BEPOSITHOCTEH,
TEOpEMa YMHOKEHUSI BEpOATHOCTEM.

14. BeposTHOCTHBIE pacTpeie]IeHHus: paBHOMEpHOE, ONHOMHUAIBHOE, TEOMETPHUYECKOE,
IIyaCCOHOBCKOE, HOPMaJIbHOE.

15.  ®opmyna nogHON BEPOSITHOCTH.

16. ®opmyna baiieca.

17.  OcHoBHbIE KOMOMHATOPHBIE YKCIIA: KOJMUYECTBA Pa3MELIeHUH (TIepecTaHOBOK), COUETAHUH.
Pemenue 3agad Ha moJIcUET.

18. CxopocTtu pocta KOMOMHATOPHBIX YMCEI: ACHMITOTHYECKOE OIIEHUBAaHUE BBIPAKEHUH C
KOMOWHATOPHBIMH YHCIIAMH.

19. T'enepauus coyeTaHUI U pa3MEIICHUH.

20. ®dopmyna BKIOYEHUN U UCKIIOYECHUH.

21. T'padbl: HEOpHEHTHPOBAHHBIE, OPUEHTUPOBAHHBIE, IBYI0JIbHBIE, TOJIHBIE (KIUKH).
[Toarpadsl: ob1ee onpeneneHue, NOpoKAEHHBIN Moarpad, ocTOBHbIN noarpad. PaccTosHus B
rpagax. O6xon rpada B IIUPUHY U B TIyOUHY.

22. JlepeBbs. 3a1a4a 0 MUHIMAJILHOM OCTOBHOM JIEpEBE

23. Tlnmanapuslie rpadbr. @opmyna Diinepa Ui TUIOCKUX TpadoB.

Tematuueckuii 010k 2. [IporpammHass MHKeHepHUs
1.  TpeboBaHus K NporpaMMHOMY 0O€CIIEUEHHIO
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MPOrPAMMA MPODUNNA

2. Jlu3zaiiH mporpaMMHOT0 O0OecreueHus

3. OO6paboTka omuOOK U MpephIBAHUI

4.  be3omacHOCTb MPOrpaMMHOI0 00eCreUeHUs

5.  Tlarrepnsl pa3paboTku

6.  Jluzaitn mosb30BaTEIbCKOTO HHTEPdEtica

7. CnoxXHOCTb IPOTPAMMHOT0 OOeCTieUeHus

8.  CranmapThl B KOHCTPYMPOBAHUU IPOrPAMMHOTO 00ECTICUEHHS
9.  Ilepeucmnosnb3oBanue B pa3paboTKe MPOrPaMMHOTO 00ECTICUCHIS
10. HcnomHuMBIE MOJEITH

11. Knaccudukanus onepannoHHBIX CHCTEM.

12. MonenupoBaHue MPOrpaMMHBIX CUCTeM, s3Ik UML.

13.  OcHoBHbIE IPUHIUIIBI 00BEKTHO-OPUEHTUPOBAHHOTO IIPOrPAMMUPOBAHUSI.
14, TectupoBaHue IPOrPaMMHOTO OOECIICUEHUS

15. ComnpoBoxaeHHE MPOrPaMMHOTO 00CCIICUCHHS

16. PewH>XMHUPHHT IPOrPaMMHOTO 00eCIIeUeHUs

17.  VYnpaenenue KOHPHUTYpaUSIMHU POTPAMMHOTO 00ECTICUCHHS
18. COopka mporpaMMHOTO OOeCTICUCHUS

19. VYmnpasnenue npoayKTamu

20. VYmnpapnenue pa3pabOTKOH MPOTPaMMHOTO 00ECIICUCHHUSI

21. VYnpaBieHue Ka4yecTBOM IPOrpaMMHOTO oOecreueHust

22. Ouenka puckoB B pa3zpabdotke [10

23. Mertpuku B pazpaboTKe MPOrpaMMHOI0 00eCTICUCHHS

24. TlporoTunupoBaHKe B pa3pabOTKe MPOrpaMMHOTO 00ecIIeueHuUs

Tematuueckuii 010k 3. UHdopmanuoHHbIe cHCTEeMbI U BIYUCINTEIbHASI TEXHUKA

1.  Tonsrue nadopmaium: oduas XxapakTEpUCTHKA IPOLIECCOB cOopa, mepenadn, 00padoTKu
U HaKoIuleHus uHdopMmanuu, ee naMepenue. Eaununie uamepenus napopmanuu. Madopmarus
Y DHTPOIIHS.

2. CTpyKTypbl JaHHBIX.

3. IlonsTHe nHPOPMALMOHHOMN CUCTEMbI U HH(POPMALIMOHHBIX TEXHOIOTUH.

4.  TexHHUYECKHE U MPOTPaMMHbBIE CPEICTBA MHPOPMAIIMOHHBIX TEXHOIOTHA.

5.  Tlapamnenbnast o6paboTka nanHbix Ha DBM. OCHOBHBIE KIIACCHI COBPEMEHHBIX
MapaJJIEIIbHBIX CUCTEM.

6. Ilonsatue cucrembl. CHCTEMBI B TEXHUKE, SKOHOMUKE, )KUBOU MpUpoie. THITBI CHCTEM.
OOmbexT ynpasieHus U cuctema ynpasienus. Madopmarus. O6patHas cBs3b. [Ipeamer
TEXHUYECKON KMOEPHETUKU U TEOPUH MH(POPMALINH.

7. MonenupoBaHue Kak Hay4HbI MeToa KMOepHeTHKH. Tunsl Moaenei. Mozaenu
TEXHUYECKUX, OMOJIOrMYECKUX U COLIMATBbHO-3KOHOMUYECKUX cucteM. [ToHsTHE «uepHOro
smukay. [Ipodnema naeHTudukanuu. A1eKBaTHOCTh MOJICIICH.

8.  IlparmaTtmueckuii, CEeMaHTUYECKUN 1 CHHTAKCHUECKUH aCTIeKTHl HH(POPMAITUH.

9.  S3pIku mporpammupoBaHusl. KoHnenmmu nporeaypHo-OpHeHTHPOBAHHOTO U 00BEKTHO-
OpPUEHTUPOBAHHOTO NporpaMMmupoBanusi. CriocoObl onucanus anroputMoB. Ennnas cuctema
IIPOTrPaMMHOM TOKYMEHTAaIlHH.

10. ’KuzHeHHBI LMK MPOrPaMMHOI0 00ECTIEYSHHUS.
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MPOrPAMMA MPODUNNA

11. TIpuHUMTBI CTPYKTYPHOU U (PYHKLIMOHAIBHON OpraHu3alyy BEIYUCIUTEIbHBIX CETEH.
BrruncnutenbHbie ceTy ¢ KommyTarueit maketoB. Ctek nporokosnioB TCP/IP.  Anpecanus B IP-
CceTsXx.

12.  MHOromnoTo4HoCTb: OCHOBHbIE MOHATUA. CIIOCOOBI CHUHXPOHHM3ALMK B MHOTOIIOTOYHBIX
HPUTIOKEHHUSAX.

13. BsaumopeiicTBue mpoueccon. Pa3nensemas naMmate, cpeicTBa cuHxpoHusauuu. Ouepenn
COOOLIEHUH U Ipyrue cpeicTBa 0OMEHa TaHHBIMHU.

14. DrtanonHas MOJeNb B3aUMOJEHCTBUS OTKPBITHIX cucteM (Monens [SO OSI), eé
npenHazHaueHue. HKancynsauus JaHHbIX. Y POBHU 3TalloHHON Mojenu OSI.

15. HagexHOCTh MPOrpaMMHO-aNIapaTHOTO KOMIUIEKCAa HH(POPMAITMOHHONW CUCTEMBI.

Temaruueckuii 0,10k 4. UndopmannonHasi 6€3011acHOCTb

1.  OcHoBHbIC TOHATHS HH(POPMAITMOHHON 0€30IMaCHOCTH 0OBEKTOB M CYOBEKTOB
UHPOPMALMOHHOM Oe30macHOCTH. DaKTOPbI, OKA3bIBAOIINE BIUSIHIE Ha HH()OPMAITHIOHHYIO
0€30MacHOCTb.

2.  OcHOBHBIC MEXK/YHAPOIHBIC CTAHIAPTHI B 00JIACTH HHPOPMAITMOHHOM 0€3011aCHOCTH, HX
Ha3zHaueHHE U cdepa MPUMEHEHHS.

3.  Tonurtuka nndopmanroHHON 6E30MACHOCTH, €€ MECTO U POJIb B YIIPABICHHUH
OpraHu3aIuen.

4.  Yrpossl unpopmanronHoi 6e3onacHocTH. [1oAX01bI K MOJAEITUPOBAHHIO
MH(OPMALIMOHHBIX YTPO3 M HAPYLIUTEINEH.

5. Tloaxonsl K ynpaBiieHUIO HHPOPMALMOHHBIMU puckamu. OueHuBanue puckos. Lkassl u
KPUTEPHH U3MEPEHUSI.

6.  Cucremsl yrpaBieHUs HHOOPMAIIMOHHON 0€301aCHOCTHIO. 3a7a4l CUCTEMBI M TPHHIIUIIBI
MOCTPOCHHS

7. CucteMsl IpeIOTBpALICHUS U OOHAPYKEHUSI BTOP)KEHUH B KOMIIBIOTEPHBIX CUCTEMaX U
CeTsX, Ha3HaueHue, pelaeMble 3a/1aui ¥ MPUHLUIIBI TOCTPOCHUS

8.  MexcereBoe SKpaHUPOBAaHHE KOMIBIOTEPHBIX CETEH, OCHOBHBIE IPUHIIUIIBI U pellIaeMble
3aauu.

9.  Bupryanshbie 3anuménnsie (dactabie) cetu (Virtual Private Network — VPN),
Ha3Ha4YeHHe, NPUHIIUIIBI IOCTPOEHUS, 0COOEHHOCTH BbIOOpa peleHus.

10. Mopenu U cUCTEMBI YIPaBJICHUS JOCTYIIOM K MHPOPMAIIMOHHBIM pecypcam.

11. Wnentuduxanus, ayreHTudukanus u apropuzanus. MeToasl ayTeHTU(DUKALMY U
ABTOPH3AIIHH.

12. Creranorpadusi, Ha3HauU€HHE U pelIaeMble 3a1a4i. MeTOAbI BIOKEHUS CKPBITOM
UH(pOpPMAaILIUU B UCTIOJHSAEMbIE (paitiibl.

13.  CummerpuuHble cucTeMsl mudpoBanus. biounsie mmdpsl, pexkuMbl UX pabOTHI.
CoBpeMeHHbIE CTaHAAPThI U IPOTOKOJIBI CHMMETPHUYHOTO MIH(POBaHUS.

14. KpuntocucTeMsl ¢ OTKPBITHIM KiIF0UoM. [IpuHImIbl nx mocrpoeHusi. CoBpeMeHHbIE
CTaHJAPTHI ¥ IPOTOKOJIBI IMU(POBAHUS C OTKPBITBIM KITFOUOM.

15. UndpacTtpyKkTypa OTKPBITHIX KIIOUYEH, HEHTPbI cepTUGUKALNUN U IUPPOBBIE CEPTUPHUKATHI

TemaTnueckuii 6,10k 5. O6padoTKa 1 aHAIHU3 JAHHBIX
1.  Cucremsl nognepxxku npunsatus pemenuii (CIIIIP).
2.  Konuenuwms xpanunuina naaisix (XJ1). Haznauenue. ApxutexTypa.
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Ousnueckue X/1. Bupryansusie X/[. Butpunst nanusix (B/I).
[Tepenoc nannbix. ETL — npouecc. Ounctka qanusix. X/ u ananus
Xpanwnunia faHHbix. Haznauenue. ApxuTekTypa.

Machine learning. Onpenenenue. Haznauenue.

© N kW

KJIaCTepu3anus.

MHOFOMepHaﬂ MOACIb JaHHBIX. HpeﬂCTaBHeHI/Ie JaHHBIX B BUAC MHOTOMECPHOI'O K}’6a

®ynknun Machine learning: kinaccudukarus, perpeccus, IOUCK 4acThIX HAOOPOB,

9.  Moguenu Machine learning. [IpenckazarensHbie U onucaTenbHbie Moaenu Machine

learning. Metoabst Machine learning.
10. IlIpormecc oOHapykeHUs 3HAHUNA. JTanbl BeImoidHeHUs Data Mining.

11. Aunroputmsl knaccudukanuu: Naive Base, C 4.5, BackProp, Support Vector Machine u

ap.

12. AnropuTMmsbl KJIacTepu3anuu: uepapxuueckue, k-Means, DBScan, SOM.
13. AunropuT™m moucka 4acTeix HabopoB: Apriori, FPG u np.

14. Deep learning. Onpenenenune. Otauune ot Machine learning.

3. Cnucok PEKOMEHIAOBAHHbIX HCTOYHUKOB

Temarunueckuii 010k 1. [lpukiagnas MmateMaTuKa

1987. ISBN 3-519-02107-2.

https://eccc.weizmann.ac.il/static/books/The Complexity of Boolean Functio
ns/

CBOOOAHBIN TOCTYII

Ha3panue HCTOYHHKA HA AHIJIMIICKOM SI3bIKe CootBercT
BYyIOLIIas
TeMa

1. Durrett R. Probability: Theory and Examples (Cambridge Series in Statistical | 2, 9, 13-16,

and Probabilistic Mathematics Book 49) 5th Edition ISBN: 978-1108473682

https://services.math.duke.edu/~rtd/PTE/PTE5 011119.pdf

CBoOOAHBIN TOCTYT

2. Hopcroft J.E., Motwani R., Ullman J.D. Introduction to Automata Theory, 1,4,5,7-12

Languages, and Computation (3rd ed.). Pearson, 2013. ISBN 978-1292039053.

https://e.famnit.upr.si/pluginfile.php/636821/mod_page/content/8/Automata.pdf

CBOOOAHBIN TOCTYI

3. Lipschutz S., Lipson M. Schaum's Outline of Discrete Mathematics, Fourth | 6, 12, 17,

Edition (Schaum's Outlines) 4th Edition, 2021. ISBN: 978-1264258802 18, 21-23

https://www.accessengineeringlibrary.com/content/book/9781264258802

OrpaHu4eHHbIN 10CTYyI

4. Rosen K. Discrete Mathematics and Its Applications. McGraw-Hill | 5, 6, 7, 12,

Education; 8 edition, 2018. ISBN: 978-1259676512 | 21, 22, 23

https://www.amazon.com/Discrete-Mathematics-Applications-Kenneth-

Rosen/dp/125967651X

OrpaHu4eHHbIN 10CTYyI

5. Wegener I. The Complexity of Boolean Functions. John Wiley and Sons, 3-6, 17-20
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https://www.accessengineeringlibrary.com/content/book/9781264258802
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MPOrPAMMA MPODUNA

Ha3BaHune HCTOYHHKA HA PYCCKOM SI3bIKE

CooTtBercTBYIOIIA
1 TeMa

1. Anses I0.A., Twopua C. . JluckperHas MareMaTuka U
MaTeMaTH4decKas JIornka. Yueouuk. M.: dunancel u craructuka, 2006.
368 c. ISBN 5-279-03045-7
https://fileskachat.com/getfile/74321 8f8e23¢c2233350997e7c69c92266

lacb
CBobOoaHbIH J0CTYI

1,4,5,7,8, 11, 12,
17-23

2. OxuranoB A.A. Teopus aBTomMaroB. YueOHoe mocobue. Cankr- |4, 6,9
[TerepOypr: HUY UTMO, 2013. 84 c.
https://books.ifmo.ru/file/pdf/1013.pdf
CBOOOIHBIN TOCTYTI
Tematuuyecknii 0J10k 2. [IporpaMmmMHasi MHKeHepHs
Ha3Banue HCTOYHHKA HA AaHIJINHCKOM A3bIKE COOTBETCTBle
mafa TemMa
1. Bass L., Clements P., Kazman R. Software Architecture in Practice, 12, 13, 14, 17, 18,
3rd ed., Addison-Wesley Professional, 2013. 24
https://edisciplinas.usp.br/pluginfile.php/5922722/mod_resource/content/1
/2013%20-%20B00k%20-%20Bass%20%20Kazman-
Software%20Architecture%20in%20Practice%20%281%29.pdf
CBoOoHBIH JOCTYI
2. Bourque P., Fairley R.E. Guide to the Software Engineering Body of | 1,2,4,5,7,9, 10,
Knowledge (SWEBOK(R)): Version 3.0. IEEE Computer Society 15, 16, 19-23
https://www.computer.org/education/bodies-of-knowledge/software-
engineering
CBoOOIHBII JOCTYIT
3. Naik S., Tripathy P. Software Testing and Quality Assurance: Theory | 14-23
and Practice. Wiley-Spektrum, 2008.
https://www.softwaretestinggenius.com/download/staqtpsn.pdf
CBOOOAHBIN TOCTYI
4. Sommerville I. Software Engineering. 9th ed., Addison-Wesley, 2011. | 2, 3,5, 6, 8, 9, 11-
https://engineering.futureuniversity.com/BOOKS%20FOR%201T/Softwar | 14, 17, 18, 24
e-Engineering-9th-Edition-by-lan-Sommerville.pdf
CBoOOAHBIN TOCTYT
5. ISO/IEC/IEEE 24765:2010 Systems and Software Engineering— 1, 2, 5, 6, 8, 11,
Vocabulary, 1ISO/ IEC/IEEE, 2010. 12, 15, 17-20
https://www.iso.org/standard/50518.html
CB00oIHBIH JOCTYI
6. INCOSE, Systems Engineering Handbook: A Guide for System Life |4, 5, 6, 8, 9, 11-
Cycle Processes and Activities, version 3.2.2, International Council on 16, 19-23
Systems Engineering, 2012.
https://sebokwiki.org/wiki/INCOSE_Systems Engineering_Handbook
CBOOOAHBINA TOCTYI
Ha3BaHue HCTOYHMKA HA PYCCKOM SI3bIKe CooTBercTBYIOIIAS
TEMa
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https://fileskachat.com/getfile/74321_8f8e23c2233350997e7c69c922661acb
https://fileskachat.com/getfile/74321_8f8e23c2233350997e7c69c922661acb
https://books.ifmo.ru/file/pdf/1013.pdf
https://edisciplinas.usp.br/pluginfile.php/5922722/mod_resource/content/1/2013%20-%20Book%20-%20Bass%20%20Kazman-Software%20Architecture%20in%20Practice%20%281%29.pdf
https://edisciplinas.usp.br/pluginfile.php/5922722/mod_resource/content/1/2013%20-%20Book%20-%20Bass%20%20Kazman-Software%20Architecture%20in%20Practice%20%281%29.pdf
https://edisciplinas.usp.br/pluginfile.php/5922722/mod_resource/content/1/2013%20-%20Book%20-%20Bass%20%20Kazman-Software%20Architecture%20in%20Practice%20%281%29.pdf
https://www.computer.org/education/bodies-of-knowledge/software-engineering
https://www.computer.org/education/bodies-of-knowledge/software-engineering
https://www.softwaretestinggenius.com/download/staqtpsn.pdf
https://engineering.futureuniversity.com/BOOKS%20FOR%20IT/Software-Engineering-9th-Edition-by-Ian-Sommerville.pdf
https://engineering.futureuniversity.com/BOOKS%20FOR%20IT/Software-Engineering-9th-Edition-by-Ian-Sommerville.pdf
https://www.iso.org/standard/50518.html
https://sebokwiki.org/wiki/INCOSE_Systems_Engineering_Handbook

MPOrPAMMA MPODUNA

1. T'amma 3. IIpuembl 00bEKTHO-OPUEHTHPOBAHHOTO TpoekTHpoBanus. | 1, 3-5, 8, 9, 17, 18

[Tarrepusl mpoektupoBanus / D. 'amma, P. Xenwm, P. [Ixoncon, /1.
Bnuccunec. CII6.: TTurep, 2009. 366 c.
http://www.sugardas.lt/~p2d/books/Priemioop.pdf

CB0OOHBIH JOCTYI

2. Pozen6epr /l., Cxott K. Ilpumenenue oobekTHOrO MOenupoBanus | 1, 2, 5-10, 12-16, 19-
¢ ucnonp3oBannem UML u ananm3 nipeuenenrtos.: lep. ¢ anrin. M.: 24

JIMK TIlpecc, 2002
https://www.litres.ru/book/dug-rozenberg/primenenie-obektnogo-
modelirovaniya-s-ispolzovaniem-uml-i-an-22879266/
OrpaHu4eHHbIN 10cTyn

TemaTuueckuii 0J10k 3. I/IH(l)OpMaIII/IOHHLIe CHCTEMbI U BBIYHCJIUTECJIbHAA TEXHUKA

Ha3Banune HCTOYHHKA HA AaHIJIHHCKOM fI3BIKE COOTBeTCTBle
masg TeMa

1. Hopcroft J. E., Motwani R., Ullman J. D. Introduction to automata | 1, 5, 7

theory, languages, and computation. 2006

https://e.famnit.upr.si/pluginfile.php/636821/mod_page/content/8/Automa

ta.pdf

CBoOOIHBIN TOCTYT

2. Rainer R.K., Prince B., Cegielski C. G. Introduction to Information | 1, 4,5, 6,7, 9, 10,

Systems. John Wiley & Sons Singapore Pte. Limited, 2015. 15

https://humdiana.files.wordpress.com/2018/03/introduction-to-

information-system-edisi-5-tahun-2014.pdf

OrpaHuyeHHbIN JOCTYI

3. Tanenbaum A.S. et al. Computer networks. Prentice-Hall international | 1-4, 8, 11 - 15

editions, 1996. 813 p.

https://theswissbay.ch/pdf/Gentoomen%20L.ibrary/Networking/Prentice%

20Hall%20-%20Computer%20Networks%20Tanenbaum%204ed.pdf

CBoOOIHBIN ToCcTyN

Ha3Banune HCTOYHUKA HA PYCCKOM SI3bIKE Coort
BETC
TBY
oma
|
TEeMa

1. AxumoBa E.B. BrrunciaurenpHas TexHuka. YueOHoe mnocobue mia CIIO | 1, 3,

W3 patensctBo: Jlans, 2022 6-10
https://lanbook.com/catalog/informatika/vychislitelnaya-tekhnika/

OrpaHu4eHHbIH 10CTyI

2. Tomumpiaa O.J1., MakcumoB H. B., Tlomo U. U. Muadopmarmonnsie cucremsl, | 1, 3,
2014. 496 c. 4,6 -
http://library.lgaki.info:404/2019/%D0%93%D0%BE%D0%BB%D0%B8%D1%86% | 9
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http://www.sugardas.lt/~p2d/books/Priemioop.pdf
https://www.litres.ru/book/dug-rozenberg/primenenie-obektnogo-modelirovaniya-s-ispolzovaniem-uml-i-an-22879266/
https://www.litres.ru/book/dug-rozenberg/primenenie-obektnogo-modelirovaniya-s-ispolzovaniem-uml-i-an-22879266/
https://e.famnit.upr.si/pluginfile.php/636821/mod_page/content/8/Automata.pdf
https://e.famnit.upr.si/pluginfile.php/636821/mod_page/content/8/Automata.pdf
https://humdiana.files.wordpress.com/2018/03/introduction-to-information-system-edisi-5-tahun-2014.pdf
https://humdiana.files.wordpress.com/2018/03/introduction-to-information-system-edisi-5-tahun-2014.pdf
https://theswissbay.ch/pdf/Gentoomen%20Library/Networking/Prentice%20Hall%20-%20Computer%20Networks%20Tanenbaum%204ed.pdf
https://theswissbay.ch/pdf/Gentoomen%20Library/Networking/Prentice%20Hall%20-%20Computer%20Networks%20Tanenbaum%204ed.pdf
https://lanbook.com/catalog/informatika/vychislitelnaya-tekhnika/
http://library.lgaki.info:404/2019/%D0%93%D0%BE%D0%BB%D0%B8%D1%86%D1%8B%D0%BD%D0%B0%20%D0%9E.%20%D0%9B_%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.pdf
http://library.lgaki.info:404/2019/%D0%93%D0%BE%D0%BB%D0%B8%D1%86%D1%8B%D0%BD%D0%B0%20%D0%9E.%20%D0%9B_%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.pdf
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%D0%BD%D1%8B%D0%B5%20%D1%81%D0%B8%D1%81%D1%82%D0%B5
%D0%BC%D1%8B.pdf

CBOOOIHBIN TOCTYII

3. Omudep B.I', Omudep H.A. Kommbrotepusie ceru. [lpunummnsl, Texnomoruw, | 1, 2,
MPOTOKOJIBI. Y4eOHUK STt BY30B, 2020 5 11
http://naymov.com/edu/ukit/olifer.pdf -15

CBobOoaHbIH J0CTYI

4. Xomnkpodt [.3., MotBanu P., Yasman /I. BBenenue B Teoputo aBTOMaToOB, S3bIKOB | 1, 2,
W BbIUUCICHUH, 2-¢ u3a.: Ilep. ¢ anrn. M.: M3marensckuit qom “Bumbsamc”, 2008. | 3, 5,
https://files.nazaryev.ru/ifmo/third- 9,10
year/%D0%90%D1%80%D1%85%D0%B8%D0%B2%203/6%20%D1%81%D0%B5
%D0%BC%D0%B5%D1%81%D1%82%D1%80/%D0%A2%D0%B5%D0%BE%D1
%80%D0%B8%D1%8F%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0
%B0%D1%82%D0%BE%D0%B2/%D0%9B%D0%B8%D1%82%D0%B5%D1%80
%D0%B0%D1%82%D1%83%D1%80%D0%B0/%D0%94%D0%B6%D0%BE%D0
%BD%20%D0%A5%D0%BE%D0%BF%D0%BA%D1%80%D0%BE%D1%84%D1
%382,%20%D0%A0%D0%B0%D0%B4%D0%B6%D0%B8%D0%B2%20%D0%9C
%D0%BE%D1%82%D0%B2%D0%B0%D0%BD%D0%B8,%20%D0%94%D0%B6
%D0%B5%D1%84%D1%84%D1%80%D0%B8%20%D0%A3%D0%BB%D1%8C
%D0%BC%D0%B0%D0%BD%20%D0%92%D0%B2%D0%B5%D0%B4%D0%B5
%D0%BD%D0%B8%D0%B5%20%D0%B2%20%D1%82%D0%B5%D0%BE%D1
%80%D0%B8%D1%8E%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0
%B0%D1%82%D0%BE%D0%B2,%20%D1%38F%D0%B7%D1%8B%D0%BA%D0
%BE%D0%B2%20%D0%B8%20%D0%B2%D1%38B%D1%87%D0%B8%D1%81%
D0%BB%D0%B5%D0%BD%D0%B8%D0%B9%20(2008).pdf
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Temaru4yecknii 010k 4. Undopmanuonnas 6e30macHOCTb

Ha3Banue HCTOYHHKA HA AHIJIMICKOM fI3LIKE CootBe
TCTBYIO
mas
TeMa

1. Eagle C., Nance V. The Ghidra Book: The Definitive Guide. No Starch Press, | 1, 2, 3,

2020. 608 p. 5, 6,

https://www.amazon.com/Ghidra-Book-Definitive-Guide-ebook/dp/B0852N9Y4Q
OrpaHu4eHHbIN 10CTYI

2. Easttom W. Computer Security Fundamentals. 4th Edition. Pearson IT |1, 2, 6,
Certification; 4th edition, 2019. 512 p. 7,10
https://www.oreilly.com/library/view/computer-security-
fundamentals/9780135774854/
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http://library.lgaki.info:404/2019/%D0%93%D0%BE%D0%BB%D0%B8%D1%86%D1%8B%D0%BD%D0%B0%20%D0%9E.%20%D0%9B_%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.pdf
http://library.lgaki.info:404/2019/%D0%93%D0%BE%D0%BB%D0%B8%D1%86%D1%8B%D0%BD%D0%B0%20%D0%9E.%20%D0%9B_%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.pdf
http://naymov.com/edu/ukit/olifer.pdf
https://files.nazaryev.ru/ifmo/third-year/%D0%90%D1%80%D1%85%D0%B8%D0%B2%203/6%20%D1%81%D0%B5%D0%BC%D0%B5%D1%81%D1%82%D1%80/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2/%D0%9B%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0/%D0%94%D0%B6%D0%BE%D0%BD%20%D0%A5%D0%BE%D0%BF%D0%BA%D1%80%D0%BE%D1%84%D1%82,%20%D0%A0%D0%B0%D0%B4%D0%B6%D0%B8%D0%B2%20%D0%9C%D0%BE%D1%82%D0%B2%D0%B0%D0%BD%D0%B8,%20%D0%94%D0%B6%D0%B5%D1%84%D1%84%D1%80%D0%B8%20%D0%A3%D0%BB%D1%8C%D0%BC%D0%B0%D0%BD%20%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B2%20%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8E%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2,%20%D1%8F%D0%B7%D1%8B%D0%BA%D0%BE%D0%B2%20%D0%B8%20%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B9%20(2008).pdf
https://files.nazaryev.ru/ifmo/third-year/%D0%90%D1%80%D1%85%D0%B8%D0%B2%203/6%20%D1%81%D0%B5%D0%BC%D0%B5%D1%81%D1%82%D1%80/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2/%D0%9B%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0/%D0%94%D0%B6%D0%BE%D0%BD%20%D0%A5%D0%BE%D0%BF%D0%BA%D1%80%D0%BE%D1%84%D1%82,%20%D0%A0%D0%B0%D0%B4%D0%B6%D0%B8%D0%B2%20%D0%9C%D0%BE%D1%82%D0%B2%D0%B0%D0%BD%D0%B8,%20%D0%94%D0%B6%D0%B5%D1%84%D1%84%D1%80%D0%B8%20%D0%A3%D0%BB%D1%8C%D0%BC%D0%B0%D0%BD%20%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B2%20%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8E%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2,%20%D1%8F%D0%B7%D1%8B%D0%BA%D0%BE%D0%B2%20%D0%B8%20%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B9%20(2008).pdf
https://files.nazaryev.ru/ifmo/third-year/%D0%90%D1%80%D1%85%D0%B8%D0%B2%203/6%20%D1%81%D0%B5%D0%BC%D0%B5%D1%81%D1%82%D1%80/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2/%D0%9B%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0/%D0%94%D0%B6%D0%BE%D0%BD%20%D0%A5%D0%BE%D0%BF%D0%BA%D1%80%D0%BE%D1%84%D1%82,%20%D0%A0%D0%B0%D0%B4%D0%B6%D0%B8%D0%B2%20%D0%9C%D0%BE%D1%82%D0%B2%D0%B0%D0%BD%D0%B8,%20%D0%94%D0%B6%D0%B5%D1%84%D1%84%D1%80%D0%B8%20%D0%A3%D0%BB%D1%8C%D0%BC%D0%B0%D0%BD%20%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B2%20%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8E%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2,%20%D1%8F%D0%B7%D1%8B%D0%BA%D0%BE%D0%B2%20%D0%B8%20%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B9%20(2008).pdf
https://files.nazaryev.ru/ifmo/third-year/%D0%90%D1%80%D1%85%D0%B8%D0%B2%203/6%20%D1%81%D0%B5%D0%BC%D0%B5%D1%81%D1%82%D1%80/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2/%D0%9B%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0/%D0%94%D0%B6%D0%BE%D0%BD%20%D0%A5%D0%BE%D0%BF%D0%BA%D1%80%D0%BE%D1%84%D1%82,%20%D0%A0%D0%B0%D0%B4%D0%B6%D0%B8%D0%B2%20%D0%9C%D0%BE%D1%82%D0%B2%D0%B0%D0%BD%D0%B8,%20%D0%94%D0%B6%D0%B5%D1%84%D1%84%D1%80%D0%B8%20%D0%A3%D0%BB%D1%8C%D0%BC%D0%B0%D0%BD%20%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B2%20%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8E%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2,%20%D1%8F%D0%B7%D1%8B%D0%BA%D0%BE%D0%B2%20%D0%B8%20%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B9%20(2008).pdf
https://files.nazaryev.ru/ifmo/third-year/%D0%90%D1%80%D1%85%D0%B8%D0%B2%203/6%20%D1%81%D0%B5%D0%BC%D0%B5%D1%81%D1%82%D1%80/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2/%D0%9B%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0/%D0%94%D0%B6%D0%BE%D0%BD%20%D0%A5%D0%BE%D0%BF%D0%BA%D1%80%D0%BE%D1%84%D1%82,%20%D0%A0%D0%B0%D0%B4%D0%B6%D0%B8%D0%B2%20%D0%9C%D0%BE%D1%82%D0%B2%D0%B0%D0%BD%D0%B8,%20%D0%94%D0%B6%D0%B5%D1%84%D1%84%D1%80%D0%B8%20%D0%A3%D0%BB%D1%8C%D0%BC%D0%B0%D0%BD%20%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B2%20%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8E%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2,%20%D1%8F%D0%B7%D1%8B%D0%BA%D0%BE%D0%B2%20%D0%B8%20%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B9%20(2008).pdf
https://files.nazaryev.ru/ifmo/third-year/%D0%90%D1%80%D1%85%D0%B8%D0%B2%203/6%20%D1%81%D0%B5%D0%BC%D0%B5%D1%81%D1%82%D1%80/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2/%D0%9B%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0/%D0%94%D0%B6%D0%BE%D0%BD%20%D0%A5%D0%BE%D0%BF%D0%BA%D1%80%D0%BE%D1%84%D1%82,%20%D0%A0%D0%B0%D0%B4%D0%B6%D0%B8%D0%B2%20%D0%9C%D0%BE%D1%82%D0%B2%D0%B0%D0%BD%D0%B8,%20%D0%94%D0%B6%D0%B5%D1%84%D1%84%D1%80%D0%B8%20%D0%A3%D0%BB%D1%8C%D0%BC%D0%B0%D0%BD%20%D0%92%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B2%20%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8E%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2,%20%D1%8F%D0%B7%D1%8B%D0%BA%D0%BE%D0%B2%20%D0%B8%20%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B9%20(2008).pdf
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https://www.labirint.ru/books/559227/
https://kkpatel7.files.wordpress.com/2015/04/alppaydin_machinelearning_2010.pdf
https://kkpatel7.files.wordpress.com/2015/04/alppaydin_machinelearning_2010.pdf
http://users.isr.ist.utl.pt/~wurmd/Livros/school/Bishop%20-%20Pattern%20Recognition%20And%20Machine%20Learning%20-%20Springer%20%202006.pdf
http://users.isr.ist.utl.pt/~wurmd/Livros/school/Bishop%20-%20Pattern%20Recognition%20And%20Machine%20Learning%20-%20Springer%20%202006.pdf
http://users.isr.ist.utl.pt/~wurmd/Livros/school/Bishop%20-%20Pattern%20Recognition%20And%20Machine%20Learning%20-%20Springer%20%202006.pdf
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3. Hastie T., Tibshirani R., Friedman J. The Elements of Statistical Learning. | 2-6, 10
Springer, 2001
https://link.springer.com/content/pdf/10.1007/978-0-387-84858-7.pdf
OrpaHuyeHHbINA T0CTYI
4. lan W., Elbe F. Data Mining: Practical Machine Learning Tools and | 1, 7, 8, 9, 11,
Techniques with Java Implementations. Department of computer science | 12, 13
University of Waikato. 3th ed, 2011
https://www.researchgate.net/publication/30876208 Data_Mining_-

Practical Machine_Learning_Tools_and_Techniques_with JAVA Imple
mentations
CBOOOAHBINA TOCTYIT
5. Michelucci U. Advanced Applied Deep Learning. Convolutional Neural | 14
Networks and Object Detection. Publisher: Apress Berkeley, 2019. 285 p.
https://link.springer.com/content/pdf/10.1007/978-1-4842-4976-5.pdf
OrpaHuyeHHbBIN JOCTYI
6. Mohri M., Rostamizadeh A., Talwalkar A. Foundations of Machine | 7-12
Learning. USA, Massachusetts: MIT Press, 2012 ISBN 9780262018258.
https://cs.nyu.edu/~mohri/mlbook/
CBoOOIHBII JOCTYIT
Ha3BaHnue HCTOYHHUKA HA PYCCKOM SI3bIKE COOTBeTCTBleIIIaH

TEMa

MeTOIH:I U MOACIN HUCCICOAOBAHUSA CIIOXKHBIX CHCTEM H O6pa6OTKI/I
OOJIBILIINX HOAaHHBIX N3narenscTBoO: Jlansp, 2020.
http://i.uran.ru/webcab/system/files/bookspdf/metody-i-modeli-
issledovaniya-slozhnyh-sistem-i-obrabotki-bolshih-dannyh-
monografiya-1-e-izd/metody.pdf

CBoOOAHBIN TOCTYT

1. IMapamonos U. 0., Cmarun B. A., Koceix H. E., Xomonenko A. JI. | 1-6, 10

4. CIUCOK peKOMEHI0BAHHBIX OHJIAH-KYPCOB

Tematuueckuii 010k 1. [Ipukinagnas mareMaTuka

1. Mathematical Thinking in Computer Science

https://www.coursera.org/learn/what-is-a-proof

(Coursera)

2. Combinatorics and Probability (Coursera) https://www.coursera.org/learn/combinatorics

w

Single Variable Calculus (Coursera) https://www.coursera.org/learn/discrete-calculus

4. Data Science Math Skills
https://www.coursera.org/learn/datasciencemathskills

(Coursera)

5. Algorithms on Graphs (Coursera) https://www.coursera.org/learn/algorithms-on-graphs

Tematuuyeckuii 010k 2. [IporpammHass uHKeHepHus
1. Software Development Lifecycle

(Coursera)

https://www.coursera.org/specializations/software-development-lifecycle
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https://link.springer.com/content/pdf/10.1007/978-0-387-84858-7.pdf
https://www.researchgate.net/publication/30876208_Data_Mining_-_Practical_Machine_Learning_Tools_and_Techniques_with_JAVA_Implementations
https://www.researchgate.net/publication/30876208_Data_Mining_-_Practical_Machine_Learning_Tools_and_Techniques_with_JAVA_Implementations
https://www.researchgate.net/publication/30876208_Data_Mining_-_Practical_Machine_Learning_Tools_and_Techniques_with_JAVA_Implementations
https://link.springer.com/content/pdf/10.1007/978-1-4842-4976-5.pdf
https://cs.nyu.edu/~mohri/mlbook/
http://i.uran.ru/webcab/system/files/bookspdf/metody-i-modeli-issledovaniya-slozhnyh-sistem-i-obrabotki-bolshih-dannyh-monografiya-1-e-izd/metody.pdf
http://i.uran.ru/webcab/system/files/bookspdf/metody-i-modeli-issledovaniya-slozhnyh-sistem-i-obrabotki-bolshih-dannyh-monografiya-1-e-izd/metody.pdf
http://i.uran.ru/webcab/system/files/bookspdf/metody-i-modeli-issledovaniya-slozhnyh-sistem-i-obrabotki-bolshih-dannyh-monografiya-1-e-izd/metody.pdf
https://www.coursera.org/learn/what-is-a-proof
https://www.coursera.org/learn/combinatorics
https://www.coursera.org/learn/discrete-calculus
https://www.coursera.org/learn/datasciencemathskills
https://www.coursera.org/learn/algorithms-on-graphs
https://www.coursera.org/specializations/software-development-lifecycle
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2.

IBM DevOps and Software Engineering Professional Certificate (Coursera)
https://www.coursera.org/professional-certificates/devops-and-software-engineering

IBM Full Stack Software Developer Professional (Coursera)
https://www.coursera.org/professional-certificates/ibm-full-stack-cloud-developer
Software Engineering Specialization (Coursera)
https://www.coursera.org/specializations/software-engineering

Software Design and Architecture Specialization (Coursera)

https://www.coursera.org/specializations/software-design-architecture

TemaTuueckuii 0J10k 3. I/IH(l)OpMaIII/IOHHLIe CHCTEMbI U BBIYMUCJIUTECJIbHAA TEXHUKA

1.

2.

3.

Information Systems (Coursera) https://www.coursera.org/specializations/information-
systems

Fundamentals of Network Communication (Coursera)
https://www.coursera.org/learn/fundamentals-network-communications

Introduction to Computer Science and Programming (Coursera)
https://www.coursera.org/specializations/introduction-computer-science-programming
TCP/IP and Advanced Topics (Coursera) https://www.coursera.org/learn/tcp-ip-
advanced?specialization=computer-communications

How to Code: Simple Data (edX) https://www.edx.org/course/how-to-code-simple-data
Information Technology Foundations (edX) https://www.edx.org/course/information-
technology-foundations

[IpoexTupoBanue MH(POPMAIMOHHBIX CUCTEM (MHTYUT)

https://intuit.ru/studies/courses/2195/55/info

TemaTnueckuii 6,10k 4. Undopmanuonnasi 6e30nacHoCTb

1.

Introduction to Cybersecurity & Risk Management (Coursera)
https://www.coursera.org/specializations/information-security

IBM Cybersecurity Analyst Professional Certificate (Coursera)
https://www.coursera.org/professional-certificates/ibm-cybersecurity-analyst

IT  Security: Defense against the  digital dark arts  (Coursera)
https://www.coursera.org/learn/it-security

Information ~ Systems  Auditing,  Controls and  Assurance  (Coursera)
https://www.coursera.org/learn/information-systems-audit

Data, Security, and Privacy (Coursera) https://www.coursera.org/learn/data-security-

privacy

TemaTnueckuii 6,10k 5. O0padoTKa M aHATIHU3 JAHHBIX

1.
2.

7.

Free Machine Learning Course (fast.ai) https://www.fast.ai/

Machine Learning Course by Stanford University (Coursera)
https://www.coursera.org/learn/machine-learning

Deep Learning Course (deeplearning.ai) https://www.coursera.org/specializations/deep-
learning

Free Machine Learning Data Science Course (Harvard  University)
https://www.edx.org/professional-certificate/harvardx-data-science

Free Machine Learning Introduction Course (Udacity)
https://www.udacity.com/course/intro-to-machine-learning-nanodegree--nd229
Machine Learning Course (Stanford School of Engineering)

https://online.stanford.edu/courses/cs229-machine-learning
Data Analysis Essentials (edX) https://www.edx.org/course/data-analysis-essentials
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8. Data Processing and Analysis with Excel (edX) https://www.edx.org/course/data-
processing-and-analysis-with-excel

9. Machine Learning Specialization (Coursera)
https://www.coursera.org/specializations/machine-learning-introduction
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