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TpeGoBaHUS K BCTYNIMTEIbHOMY UCIBITAHUIO

[{esnb BCTYNUTENBHOTO UCTIBITAHMS 3aKI0YAETCS B KOMILUIEKCHOM ONPEACICHUN
MPAKTUYECKON U TEOPETUUECKON MOATOTOBIEHHOCTH MOCTYIIAIOIIETO B MAaruCTPaTypy
OakanaBpa (CHelUaNINCTa) WU COOTBETCTBUSI €r0 3HAHWUN, YMEHUW U HABBIKOB
TpeOOBaHMSIM O0YUYEHUSI B MArMCTpaType MO HAMPaBICHUIO MOATOTOBKU. McnbiTanus
HOCST JUCIUIUIMHAPHBINA XapakTep M BKJIIOYAIOT TEeMbl 0a30BbIX JHCIUILUIMH
HarpaBJieHUs OakanaBpuata «IIporpamMHasi HHXXEHEPUS.

K cpaue BCTynuTEnpbHOro 53K3aMEHa JOMYCKAKOTCSA JIMIA, WMEIOIIUE
3aKOHYEHHOE BbICIIee MpodeccHoHaIbHOe 00pa30BaHuEe CO CTENEHSAMU «OaKajJaBpy,
«CTEUAIICT.

BerynutenpHble  MCHBITaHWST B MarucTparypy MpoOBOISATCS B Qopme
MUCbMEHHOTO TECTUPOBAHUS.

OcHOBHBIE 33]a41 TECTUPOBAHUSL:

® [IPOBEPUTH YPOBEHb 3HAHUM MOCTYIAIOIIIETO;

® OIpENeauTh CKIOHHOCTH K HAyYHO-HCCIIEI0OBATENBCKON AEATEIBHOCTH;

® OIpEIEIUTh YPOBEHb HAYYHBIX HHTEPECOB;

® OIpEIEIUTh YPOBEHb HAYYHO-TEXHUUYECKON APYIULIMHU TOCTYAKOUIETO.

OpueHTUpOBOYHASE  MPOJOKUTEIBHOCTh  MPOLEAYPHl  BCTYHNUTEIbHBIX
uchbITaHuM - 1 yac.

B  ocHOoBy mporpaMMmbl = BCTYNUTEIbHBIX  HUCIBITAHUWA  TOJIOKEHBI
KBAIM(PUKALMOHHBIE TPeOOBaHUS, MpEAbsABIsSEMble K OakamaBpaMm (CrenuaIrucTam)
no HamnpasieHuo «lIporpammuas uHkeHepus». Kaxaplii sK3aMeHAIIMOHHBIN OujeT
coctouT u3 10 BOMPOCOB TECTOBOTO THUIA KATETOpUM A ¢ BapuaHTaMU OTBETOB, 6
BOIIPOCOB TECTOBOro TUMNa Kateropuu B 06e3 BapumantoB oTBeta M 4 BoImpoca
kateropun C Uisi caMOCTOSATENBHOTO HAMMCAHUSI MPOTPAMMHOTO Koja. Pe3ynbTarhl
BCTYIIUTEJIBHOTO HCTBITaHUS oOlleHuBaroTcs 1o 100 GanpHOM mikaie. 3a KaXKIblid
MPaBWIbHBIA OTBET Ha BOMPOC B MHUCHbMEHHOM TECTE, B 3aBUCHMOCTU OT CJIOKHOCTH

BOIPOCA, HAYUCIISIFOTCS Oasutbl. MUHMMAaNTbHBIN TTpoxoaHoM Oamn 30.



MPOT'PAMMA BCTYNUTEJIbHBIX UCITIBITAHUI

PA3JEJI 1. CETU U TEJIEKOMMYHUKAIIUN

Tononoruu cereit. Dranonnas moaens OSI. [IpoTOKOIBI U CTaHAAPTHI JOKAJIBHBIX CETEH.
Tunel muani cBsa3u. TexHomorus Ethernet. Anpecamnus B komnberoTepHoit cetu. TCP/IP. Ctpykrypa
r00anpHBIX ceTeid. Mapuipytuzanuss U KomMMmyTauusa. BupTyanuzanus. YpOBHH CETEBOTO
B3aumojeiictBus. Hactpoiika cereBoro oOopynoBanus. OiieHka pabOTOCIOCOOHOCTH —CETH.

Ycrpanenus npooieM.

PA3JIEJI 2. AI'OPUTMbI U CTPYKTYPbI JTAHHBIX.

AnropuT™Mel: IocTpoeHue u aHanus. CTpyKTypbl JaHHBIX: MAaCCHUBBI, CIIUCKH, CTEK, OYepeab,
nexk. OCHOBHbIE oONepanuy, IPeJICTaBICHUE U pealn3allud Ha s3blKaX IPOrpaMMHUpPOBAHHUSA
BbICOKOTO ypoBHs. [lomck naHHBIX B MaccuBax W B daitmax. OO6paboTka CTPOKOBBIX JTaHHBIX.

ANTOpPUTMBI COPTUPOBKU. Pexypcus.

PA3JAEJI 3. MATEMATHYECKAS JIOI'NKA U TEOPUSA AJITOPUTMOB

Bricka3piBanus u onepauuu Haa HUMH. OTpuiianue (JIorudeckas cBsizka «Hey). Jlornueckoe
yMHOXeHHE (KOHBIOHKIHS). Jlormueckoe cioxeHune (mu3broHKIHMA). Jlormueckoe ciiemoBaHue
(MMILTUKALKs). Jlornueckoe TOKJIECTBO (PKBUBaJICHIINS). Hckmoyaroriee «HTTN
(HepaBHO3HAYHOCTH). DopMysbl anreOpsl BhICKa3bIiBaHUU. Jlornueckune (QyHKIIMM BBICKA3bIBAHUM.

IIpenukatel. Teopust anropuTmos.

PA3JEJI 4. BA3bI IAHHBIX

ba3er nmannbix (BJl). Tunonormst BJI. Pacnpenenennsie BJl. Hepacnpenenennsie BJI.
[MpoektupoBanue bJI. Monenu nannbix. Cucremsl ympaeieHusi 6asamu naHHbiX (CYB]I).
Tpanzakuuu. fA3eik 3anpocoB SQL. Onpenenenue cTpykTypbl aaHHbix (DDL). Manunynsamuu c
nanaeiMu (DML). Yrpasnenne ganaeivu (DCL). Yopasnenue tpanzakiusimu (TCL). ArperatHbie
¢yukun. Koncrpykuuu JOIN, WHERE, ORDER BY, GROUP BY. Xpanumsie ¢(yHKIUU U

npoueaypsl. Xpanuwinina fanHeix. OLAP-TexHonoruu.

PA3JAEJL 5. HPOEKTUPOBAHUE NPOI'PAMMHOI'O OBECIHEYEHUA

[Tonstue xusznenHoro mwmkna [10. Momemm w cramum XKL [1O. TpeGoBanus
3G (PEKTUBHOCTH M HAJEKHOCTH TPOEKTHBIX pemieHud. MeToapl U CpeicTBa MPOEKTHUPOBAHUS.
CASE-texHonoruu, WHCTpyMeHTapuii. OYHKIIMOHATHHO-OPUEHTHPOBAHHOE MPOSKTUPOBAHHUE.
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OOBEeKTHO-OPHUEHTUPOBAHHBIN MoaXx0oa K mnpoektupoBanuio. RUP, RAD, SADT TtexHoJIOTHH.

YuuunupoBanHslii s3eik MogenupoBanus UML. [Tuarpammebt.

PA3EJI 6. COBPEMEHHBIE CUCTEMbI IPOI'PAMMMUPOBAHUSA

CoBpeMeHHBIC TPAHCIISITOPHI SI3bIKOB MPOrpaMMupoBaHust. HTeprpeTaus 1 KOMITUJISIHUS.
Metobt IPOrpaMMUPOBAHUSL. OyHKIIMOHAITBHOE POrPaMMHUPOBAHHE. OOBEeKTHO-
OPUCHTHPOBAaHHOE  NPOrpaMMHUpOBaHMe. J[MHAMHUYECKOE MporpaMMHpOBaHUE.  YelloBeKo-
MamuHHbIN  wHTepdeiic. Kmaccupukamms ommbok mnpu paspadorke [10. Otmagka I10.
TectupoBanue [10. MobunsHas pa3padorka. Kpoccruiarpopmennas pazpadorka. Bed paspaborka.

SI3biku nporpammupoBanusi C/C++, C#, Python.

PA3JIEJI 7. HEUETKASA JTOTUKA U HEMPOHHBIE CETHU

Heuerkne muoxectBa. [luarpamma 3ane. Omepaiuu, CBONCTBA HEUETKUX MHOXECTB,
¢byHkuMu npuHaANIe:)KHOCTH. HedeTrkas m nuHrBHCTHYECKas nepeMeHHas. OCHOBHBIE alrOPUTMBI
HeuyeTKoro BeiBoaa. Mamdani. Sugeno. Mucrpymenrapuii Matlab, Scilab.

Wcropusi passutus Heiiponnbix cereit (HC). Heiipon. Kiaccudukanus HC. Anroputmbl
obyuenust HC. Ilepcentpon. Muorocioiasie HC. bubaunoreku Python: Scikit-learn, Tensorflow,
Keras. Ontumusaropsl, GpyHKIuE aktuBanuy, ciaou. [lepeoOydenue. ['unepnapamerpsl o0ydeHwHs.
Kpurepuu kauecta pabotrsl HC. Moaenu nporpammupoBanust B Keras. CBepTouHble HEHPOHHBIE
cetu. SAnpo. Apxurekrypsl. Pekyppentneie HC. LSTM. I'enetnueckue anroputmsl. I'mybokue HC.

ABTO9HKOIepHI. ['eHEepaTUBHO-COCTs3aTeNbHBIE CeTH. BBeeHne B 00paboTKy n300paskeHHil.



IHPUMEP TECTOBOI'O 3ATAHUA

Bomnpoc A.1 - 3 6ania

Kakue Tpm mapameTpa JOJDKHBI COBIIACTH CO CTOPOHBI KJIMCHTAa W B TOYKE
JOCTYIIA, YTOOBI OECITPOBOIHOC COSTUHEHNE OBIJIO YCTAHOBJICHO YCIICIITHO?

1 — SSID, tun mmdppoBanus, Tapoisb,

2 — MAC-aapec, cKkOpoCTbh Mepeiaun JaHHbBIX, THI TOAKIIOUCHHUS,

3 — IP-ampec, DNS-cepgep, nuto3,

4 — yacToTa KaHaJjia, UMsl yCTPOMCTBA, BEPCUS ITPOLLIUBKHU.

Bomnpoc A.2 - 3 6anaa

Uro caemaer ¢ TOJYYEHHBIM MAKETOM MapHIpyTH3aTOp, €CIU  ajpec
MoJIy4atesis JTaHHOTO IaKeTa HE COACPKUTCS B €ro TaOyHile MaplipyTU3aluu U
MapIIpyT «II0 YMOJTYAHHUIO» OTCYTCTBYET?

1 — makeT OyJeT oTIpaBieH Ha OJMKANUIINN MapIIpyTU3aTOp,

2 — makeT OyzeT oTOpoIIIeH,

3 — maket OyJieT epeHanpaBiieH Ha aJpec OTIPaBUTENS,

4 — makeT Oy/IeT COXpaHEH B O4Yepe/IH 10 MOSBICHUS MapIIpyTa,

5 — makeT OyeT OTIPAaBIIEH B CETh IIUPOKOBEIIATEIBHON PACCHUIKH.

Bonpoc A.3 - 3 6anna

Kakoin Tun mmarpammel UML  ucnone3yercs s  MOJAEIUPOBAHMS
B3aMMO/ICHCTBUS OOBEKTOB B CUCTEME BO BpeMEHHU?

1 — nuarpamma KJj1accos,

2 — quarpamMma COCTOSTHUH,

3 — nuarpaMmmMa KOMIIOHEHTOB,

4 — nuarpaMma IocJje/I0BaTeIbHOCTH,

5 — quarpamMma pa3BepThIBAHUS.



Bonpoc A.4 - 3 6anaa

Kaxkoii snement UML ucnonb3yetcs 115 0003HAYEHUS 3aBUCUMOCTH MEXKITY
KjaccaMu?

1 - critomHas IMHUS € TPEYTOJIBHUKOM Ha KOHIIE,

2 - MyHKTUPHAsI TUHUS CO CTPETIKOIA,

3 - cruTonIHas JUHUS 0€3 CTPEJIKH,

4 - MyHKTUpHAs JUHUS 0€3 CTPEJIKH.

Bomnpoc A.5 - 3 6ana

Uto nenaet komana scf() B Scilab?

1 - cozmaer HOBYIO (Urypy ais rpaduka,
2 - 3aKpBIBaET TEKyIlee OKHO rpaduka,

3 - coxpaHseT TeKymui rpaduk,

4 - u3MeHsieT napaMmeTprl rpaduka.

Bonpoc A.6 - 3 6anna

Kakoii u3 crnemyromux 3TanoB SBJISETCS KIIOUEBBIM B ajiroputMe MampaaHu
npu 00pabOTKE HEYETKOM JIOTUKHU?

1 — npeoOpa3oBaHNe HEUETKUX 3HAYECHUI B OMHApHBIE,

2 — COXpaHEHHE JJaHHBIX B 0a3e JaHHBIX,

3 — NpPUMEHEHHE HEUYETKUX MPaBWI IS MOTYYCHHs] HEYETKMX BBIXOJHBIX
3HA4YECHUH,

4 — re”Hepanys CIIy4ailHbIX YKCeN 11 00pabOTKH HEONPEAEICHHOCTH.

Bonpoc A.7 - 3 6anna

Kaxoit 3ampoc Haubosiee TpeboBaTesieH K pecypcam?

1 - SELECT * FROM Persons,

2 — SELECT FirstName FROM Persons,

3—SELECT * FROM Persons ORDER BY FirstName,

4 — SELECT FirstName FROM Persons ORDER BY FirstName.



Bonpoc A.8 -4 6anaa

Kaxkoii cnoit HC cnenyeT ucnonap30BaTh i1 MHOTOKJIACCOBOM KilacCcU(UKAIUU
o0bekToB B Keras?

1 - Dense(units=1, activation="sigmoid’),

2 - Dense(units=10, activation="softmax’),

3 - Conv2D(filters=32, kernel_size=(3, 3)),

4 - LSTM(units=50).

Bonpoc A.9 -4 6anaa

Uro penaet oneparop > B C++?

1 - nocTyn K 3JIeMEHTaM MacCHBa,

2 - TOCTYH K WJeHaM 00BbEeKTa uepe3 yKa3aTellb,
3 - co3maHue yKasarens Ha 00BEeKT,

4 - YKa3aHHUC Ha KOHCTAHTHOCTbD.

Bomnpoc A.10 -5 6amana

Jlan xox mporpamMmsbl Ha si3bike C++. Kakoe 3HaueHue OyJieT BBIBEACHO MOCTE

BBIIIOJIHEHUA DTOTO KOJA.:
#include <iostream:

using namespace std;

void modify(int& a, int b) {
a += b;
¥

int main{) {
int x = 18;
int y = 2@;
modify(x, y);
cout << x << 7 " << y << endl;
return @;

1-10 20,
2-1525,
3-30 20,
4 - 15 20.



Bomnpoc B.1 - 5 6a10B
JlaHbI TpU MHOXECTBA, coAepkaiue menbie ynucia: A={1,2,7,9},
B={3,8,9,10,11}, C={1,4,6,7,11}. CKOJBKO 3JIEMEHTOB COJICPKUT MHOKECTBO

(A\B) C?

Bomnpoc B.2 - 5 6an0B
Bbrancnute 3HaueHue JOrnuecKkor QyHKIH
(X&(Y—>2)>Y

JUISl 3HAUCHUH TIepeMeHHbIX X=true, Y=false, Z= true

Bomnpoc B.3 - 6 6a/10B

Hanucats 3anpoc, KoTopblil popmupyet crucok ToBapoB u3 Pocrosa miu u3 Ilaxr.

ASUS-PC.npogaxa - dbo.Toeap < [EelReINE TR | AN L1140 sl o 212 E XA

HaseaHune LeHa Tun CopT lNopog Kog_toeapa
BCA3 MMHEpaNE... 45,0000 - MULL Poctoe 1
wneb 23,0000 - BbICLLIMEA LW axTe 2
Macno 45,0000 - MULL KpacHogap 3
MOpO#EHDE 33,0000 - MULL FAzoe 4
MOpO#EHDE 51,0000 - MULL Nuneuk 5
MONCKD 32,0000 - MULL Hoeouepkacck 6
(£3 MNULL MNULL MULL MULL MULL

OTBeT:

Bonpoc B.5 - 6 6aii0B
Jlan ¢parmenT mnporpammbl Ha s3bike Python. Kakoe 3nauenwe Oyner

BBIBEJICHO ITOCJIE BBITTOJTHEHUS 3TOT0 (pparmMeHTa?

a =2
b =17
print(b al

10



Bonpoc B.6 - 6 6ansi0B

Han dparment nporpammel Ha s3eike C++. Kakoe 3HaueHne OyaeT BBIBEICHO

ITOCJIC BBIIIOJTHCHHS 3TOT'O q)parMeHTa‘?

#include <iostream:
class Counter {
private:

int count;

public:
Counter() : count(®) {}

void increment() {
count++;
¥

int getCount() const {
return count;
¥

|5

volid processCounter{Counter& c) {
c.increment();
c.increment();

¥

int main() {
Counter myCounter;
processCounter(myCounter);
std::cout << myCounter.getCount() << std::endl;
return @;

Bomnpoc C.1 - 8 6a10B

Hanumure AJITOPHUTM IMOACUCTA KOJIMICCTBA OAMHAKOBBIX I1ap 6yKB B CJIOBC.

OTBer:

IIpumeuyanue: SI3bIK MPOrpaMMHUPOBAHUS HA YCMOTPEHHE aOUTYypHEHTa U3 CIEAYIOIIEro

criucka (C/C++, C#, Python).

11




Bonpoc C.2 - 8 6ans0B

Hanumure AJITOPHUTM BBIYHCICHUA CYMMbI YHMCCJI U3 TPCX3HAYHOI'O YK CJIa.

OTBeT:

IIpumeyanue: SI3bIK MporpaMMHpPOBAHHS HAa YCMOTPEHHE aOMTYypHEHTa W3 CIICIYIOIIEro

criucka (C/C++, C#, Python).

Bonpoc C.3 - 10 6aanoB

Hanucarb SQ L-3anpoc, KOTOpHﬁ IOoACYUTHIBACT O6H_IYIO CTOMMOCTD IIPOJJaHHBIX TOBAPOB.

Toeap
Haseanue KnamneHT
Uena C Pupma
anKa
Tun ; Pamuana
Ko
Copr A Vs
r KOMWYECTED
opaa Otyectso
@ Koatosapa [z KoJ_ToBapa Teneon
AaTa
ko ow | ¢ Koa kanenta
KOA_KAWEHTa
lopog
OtBeT:

12




Bonpoc C.4 - 12 6annoB

Hanumure AJITOPHUTM OIIPCACIICHUSA NJIMHBI CTPOKH, UCITIOJIb3Ys PCKYPCHUIO.

OTtBer:

13




CnucoKk 0CHOBHOM JIUTEPATYPbI

1. breitx M. IIpoektupoBanue 6a3 nanusix / M. bueitx. — M.: Dkemo, 2019. —
320 c.

2. bomse A. Uzyuenme SQL: OcHoBbl u mpaktuka / A. bombe. — 2-¢ u3m. —
O'Peiinu, 2025. — 352 c.

3. bypmun A., KoctiokoB U. UML: Teopus u mnpaktuka / A.Bypauw,
N.KocTtiokoB; pen.: N.B.CmupHoB; HayuHblil pepaktop: A.A.I'puropees; moa pen.:
B.1.Ky3nenosa u ap. — C-116: ITurep, 2019.

4. boppu I1. M3yuaem nporpammupoBanue Ha Python / I1. Bappu. — M.: Dkemo,
2019. — 480 c.

5. Bupr H. AsmroputMel u cTpykTypel pgaHHeix / H. Bupt; mnep.:
H.B.Tuxomuposa; pen.: 1.B.CmupHOB; HayuHbIl pegakTop: A.A.I'puropses; oy pen.:
B.1.Ky3uenoBa u ap. — M.: "Hayxka", 2020.

6. I'pabep M. Beenmenune B SQL / M. I'pabGep; mep.: H.B.Tuxomupona; pen.:
N.B.CmupHOB; HayuHblil penaktop: A.A.I'puropses; noa pea.: B.M.Ky3unenosa u ap.. —
M.: Jlopu, 2000.

7. Je#it K. OcHoBHI pensininoHHbIX 6a3 gannbix / K. Jle#t. — 3-e¢ m3a. — C-T16.:
Bunesamc, 2006. — 624 c.

8. HwssxonoB B. MATLAB. Ilonusrit camoyuutens / B. JIpskonoB. — M.: JIMK
ITpecc, 2013. — 768 c.

9. Kuyt . UckycctBo nporpammupoBanus / [I. Kayr. — M.: Hayka, 2004. — T.
1-3.

10. KopaneB A., ®enopoB C. Heuerkue cucrteMsl u HelipoceTtu: CoBpeMEHHBIE
noaxonel /  A.Kopane, C.Demopos; pen.. WN.B.CmMupHOB; HayudHbIA pPEIAKTOP:
A.A.TI'puropses; ox pen.: B.M.Ky3nenosa u np. — M.: Okcemo, 2022.

11. Kypoy3 /., Pocc T. Komnbrorepnsie cetn: HacronbHas KHUra CUCTEMHOIO
aamunuctparopa / J.Kypoys, T.Ross; pen.: N.B.CMupHOB; Hay4yHBI pegakTop:
A.A.I'puropses; o pen.: B.M.Ky3unemnosa u ap. — C-I16: ITutep, 2016.

14



12. JIaBpoB A., MakcumoBa H. Teopus anropuTMOB 1 MaTeMaTuueckas JIoruka /
A. JlaBpoB, H. MakcumoBa; pen.: 1.B.CmupHoB; HayuHblil penaktop: A.A.I'puropnes;
non pea.: B.M.Ky3uenosa u ap.. — Cankr-IlerepOypr: ITutep, 2021.

13. JleonenkoB A. Heuetkoe moaemupoBanue B cpere MATLAB u fuzzyTECH /
A. JleonenkoB. — M.: M3narensctBo "Hayka", 2003. — 400 c.

14. Jlunaes B.B. IlporpammHas WH)XEHEpUs: METOJOJOTHUYECKHE OCHOBBI:
yueOHuk B.B. Jlunaes. — M.; bepimun : upekr-Menua, 2015. — 608 c.: wi., Ttadm.,
cxeM. — bubmuorp.: c. 605-606. — [Onexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php? page=book&1d=260690 (Heorpanuuenuslii JocTyn asis
3apEeTUCTPUPOBAHHBIX MOJIH30BATENICH )

15. MemxenoBud JIk. ANTOPUTMBI U CTPYKTYpPHI JUIsl MAacCHUBHBIX HaOOpOB
nanueix / JIx. Memxenosuu; nep.: JlorynoB A.; pen.. W.B.CmMupHOB; Hay4dHbIH
penaktop: A.A.I'puropses; ion pex.: B.M.Ky3unenosa u np. — M.: JIMK Ilpecc, 2023.

16. Metiepc C. Dddexruubiii C++ / C. Meitepc; nep.: H.B. Tuxomuposa; pen.:
N.B.CmupHoB; HayuHblil pegaktop: A.A.I'puropees; noxa pex.: B.M.Ky3nenosa u np. —
C-I16.: ITutep, 2020. — 320 c.

17. Ilpara C.C++ Primer Plus / C. Ilpara; nep.: A.B. Ky3nenos u np. — C-116.:
[Tutep, 2018. — 864 c.

18. CemxBuk P., Yokep K. Anroputmer Ha C++ / P.CemxBuk, K.Yoxkep; mep.:
H.B.Tuxomuposna; pen.: 1.B.CmupHOB; HayuHbIll pegaktop: A.A.I'puroprses; oy pen.:
B.1.Ky3nenosa u ap. — M.: Bunssimc, 2018.

19. CenoB B., Ky3nernoB A. HedeTkas JOrMKa ¥ HMCKYyCCTBEHHBIE HEUPOHHBIC
cetu / B. CenoB, A. Ky3nenos; pen.: U.B. CmupHOB; HayuHbIil pemakTop: A.A.
['puropses; nox pen.: B.U. Ky3suenona u np. — C-110.: [Tutep, 2020. — 256 c.

20. Crpayctpyn b. IIporpammupoBanue: IlpuHuMmbel W TOpakTUKa €
ucnoias3oBanueM C++ / beepn Crpaycrpym; mnep.. H.B.Tuxomupona; pen.:
N.B.CmupHoB; HayuHbli penakTop: A.A.I'puropses; noj pea.: B.M.Ky3neuosa u ap.. —
C-116.: ITutep, 2021.

15



21. Tanenbaym 3., Yazeposn [I. Kommbrorepusie cetu / D. TanenbOaym, /I.
Vazepomn; mep.:. H.B.Tuxomupona; pen.: W.B.CmupHOB; Hay4HBI penakTop:
A.A.I'puropbes; niof pen.: B.M.Ky3nenosa u ap.. — 5-¢ uza. — M.: Bunbsmc, 2016. —
944 c.

22. ®aynep M. UML. OcuoBbl / M. ®aynep; nep.: H.B.Tuxomupona; pen.:
N.B.CmupHOB; HayuHbli penakTop: A.A.I'puropses; noa pea.: B.M.Ky3nenosa u ap.. —
3-e u3a. — C-I10.: CumBoun-ITmroc, 2004. — 192 c.

23. Wunar I'. C++. [lonnoe pykosoacteo / I'. unar; nep.: H.B. Tuxomupona;
pen.: 1.B.CmupHOB; HayuHblil penaktop: A.A.I'puropees; nox pen.: B.M.Ky3nenosa u
ap. — C-116.: ITutep, 2020.

Cnmcok 10NOJTHUTEIbHOM JINTepPaTyphl

1. beiinep . Yuctsiii Python. Tonkoctu nporpammupoBanus g npodu / [l
beitnep. — M.: [lurep, 2021. — 352 c.

2. Beb-pecypc B dopmare cuUCTEMbl TEMATUYECKUX KOJUIEKTHUBHBIX OJIOTOB JIJIS
MyOJIMKAllMM HOBOCTEM, aHAIMTUUECKUX CTaTeH, CBSI3aHHBIX C WHGOPMALMOHHBIMU
TEXHOJIOTUSIMH, OM3HECOM U HHTEepHETOM. - https://habr.com/ru/.

3.Tamma DO., Xemm P., Jbxoncom P., Bmmccumec Jx. Illa0moHb
MPOCKTUPOBAHMUS: AJIEMEHTHI MHOT'OpPa30BOT0 00BEKTHO-OPUEHTUPOBAHHOTO
nporpammHoro obecrnieuenust / 3. 'amma, P. Xenwm, P. JIxxouncon, k. Bnuccunec. —
M.: Daaucon-Yacmm, 2005. — 416 c.

4. TIopmuc T. Haumnaem nporpammupoBath Ha Python / T. I'amnuc; mep.:
H.B.Tuxomuposna; pen.: 1.B.CmupHoB; HayuHbIll pegaktop: A.A.I'puroprses; oy pen.:
B.1.Ky3nenosa u ap. — M.: Bunssmc, 2022.

5. 3ane JI. TloHsThe JNMHIBUCTUYECKOM IEPEMEHHOM U €ro IPHUMEHEHHE K
NPUHATHUIO NPUOIKEHHBIX perenuit / JI. 3ane. — M.: Jlopu, 2021. — 150 c.

6. Kopwmen T., Jleitzepcon Y., Pusect P., lllTaitn K. AnropuT™mel: mocTpoeHue u

anamus / T. Kopmen, Y. Jleitzepcon, P. Pusecr, K. IlITaiin; mep.: A.A. I'puropbseB u ap.;

16



nox pen.: A.A.I'puropseBa u H.B.TuxomupoBa; HayuHslii pegaktop: A.A.I'puropbes;
pen.: B.M.Ky3uenos u ap. — M.: Buibsime, 2013. — 1312 c.

7. Kotmap A., I'pomos C. IIporpammupoBanne B MATLAB: YueOHoe nocobue
/" A. Kotnsip, C. I'pomos; mnep.: H.B.Tuxomupona; pen.: N.B.CmMupHOB; Hay4dHbIN
penaktop: A.A.I'puropees; noa pen.: B.M.Ky3uenosa u np. — M.: Bunbesamc, 2021.

8. Jlapman K. Ilpumenenne UML 2.0 u mabnoHoB mnpoektupoBanus / K.
Jlapman; mep.: H.B.TuxomupoBa; pen.: W.B.CMupHOB; HayuHbId pEIaKTOP:
A.A.I'puropses; noa pea.: B.M.Ky3nenosa u ap. — M.: Dkemo, 2021. — 480 c.

9. Jlunmman C.b., Jlamxkya k., My b.1.Yuebnuk no C++ / C.b. Jlunmnman, JIx.
Jlamxya, b.1. My; niep.: H.B. Tuxomuposa; pexa.: 1.B. CMUpHOB; Hay4YHBIN peIaKToOp:
A.A. I'puropses; nox pen.: B.M. Ky3unenosa u ap. — M.: Bunbsimc, 2019. — 1360 c.

10. JTlro6anoBuu b. [Ipoctoit Python: CoBpeMeHHBIN CTHIIH TPOTPAaMMHUPOBAHUS /
b. Jlro6anoBuu; mep.: H.B.Tuxomupona; pen.: N.B.CMupHOB; HaydHBIH penaKTop:
A.A.I'puropses; non pen.: B.M.Ky3uenosa u ap. — C-I16.: [Tutep, 2023.

11. Makkounnenn C. Code Complete: [IpakTrueckoe pyKOBOJACTBO MO CO3JaHUIO
nporpammuoro obecrneuenus / C. Makkonnemt. — M.: Microsoft Press, 2006. — 960 c.

12. Maptun P. C. Yucras apxurektypa: MckyccTBo pazpaboTKku MpOrpaMMHOTO
obecrieuenust / P.C.Maptun; nep.: O.M.I'opoynoB; pexn.: U.B.CMupHOB; Hay4dHbIN
penaktop: B.A.KoctiokoB. — C-I16.: ITutep, 2018. — 368 c.

13. Momunapo D. SQL Cookbook / 3. Moaunapo. — 1-e uzn. — O'Peitnu, 2025. —
400 c.

14. Obyyatomue MaTepUaIbl noprasa tensorflow. -
https://www.tensorflow.org/tutorials.

15. Omudep B., Omudep H. Kommberorepusie cetu: [IpuHIMMIBI, TEXHOJIOTHUH,
npotokoiibl: YueOnuk / B. Omudep, H. Omudep. — 2-e uzn. — C-I16.: Ilutep, 2016. —
624 c.

16. OdunmansHas mokymeHtaius Oubnmorexu Scikit-learn. - https:/scikit-

learn.org/.

17



17. Ilopran tproger.ru. Paznen HoBocTu, cTatbu u oOydyarolue Matepuaibl. -
https://tproger.ru/.

18. [IpakTikyM 10 OOBEKTHO-OPUEHTUPOBAHHOMY IPOTpaMMHUpPOBaHUIO /
N.A.babymikuna, C.M. Okynos. -3-¢ u3za. - M.: BMUHOM. JlaGopatopus 3Hanuii, 2012.
- 372 c¢. - [Daekrponusii pecype]. - URL: http://biblioclub.ru/index.php?page=
book&id=221691 (HeorpanuueHHbI# JTOCTYTI TUISt 3apEeTUCTPUPOBAHHBIX
MOJIb30BaTeNeH ).

19. IlpoexktupoBanne Ha UML: cOopuuk 3amau / A.C. XpurankoB, B.A.
[Tonexaes, A.M. AuapuanoB. — M.; bepnun: Jupexr-Meaua, 2018. — 242 c¢. — Pexum
JOCTyTa:— URL.: https://biblioclub.ru/index.php?page=book&id=483549
(HeorpanudeHHbIN JOCTYH JJIA 3apETUCTPUPOBAHHBIX MMOJIb30BATENEH ).

20. TIpoexTupoBanue HeueTKUx cuctem cpeactBamu Matlab: Tlpaktuxkym / E.H.
Tumenko, E.B. )Kunmuna. - PoctoB-Ha-Zlony: PI DY «PUHX», 2015. — 80 c.

21. Pamanwo JI. Python. K Bepmmnaam mactepcTBa: JakoHUYHOE U 3P PEeKTUBHOE
nporpammupoBanue / JI. Pamanso. — C-116.: ITutep, 2020. — 512 c.

22. Pycckosizprunas gokymenraius Keras. - https://ru-keras.com/home/

23. PytkoBckas JI. HeilpoHHble CEeTH, T€HETUYECKHE QJITOPUTMbI U HEUYETKUE
cuctemsl / [I. PyTkoBckast; nep. ¢ mosibek. — M.: M3narensctBo "Hayka", 2019. — 320 c.

24. Camyiinos K.E., [llamumos U.A., Kyns6os J[.C. CeTu u TeIeKOMMyHUKAIIUN:
y4eOHUK U MPaKTUKyM 1S akagemudeckoro Oakanaspuara / K. E. Camyiinos [u ap.] ;
nox pen.: K. E. Camyitnosa, . A. lllanmumosga, JI. C. Kynsa6osa. — M.: U3gaTenscTBO
FOpaiit, 2019. — 363 c.

25. Cxopy6ckuit B. U., [Tonskos B. U., 3pikoB A. I'. MatemaTndeckas JToTuka:
y4eOHUK U npakTukym aiisg By3oB / B. . CxopyOckuii, B. U. [Tonsikos, A. T'. 3pIk0B. —
M.: KOpaiit, 2020. — 211 c.

26. Tetimop A. SQL s gaitnukos / A. Teitnop. — Okemo, 2023. — 384 c.

27. Paynep M. NoSQL: Homas spa 6a3 nmanneix / M. ®aynep; mep.:
H.B.Tuxomuposna; pen.: 1.B.CmupHOB; HayuHbIl penakTop: A.A.I'puropees; noj pen.:
B.N.Ky3nenosa u ap. — C-116.: ITurep, 2021.

18



28. ®oprta b. SQL in 10 Minutes, Sams Teach Yourself / b. ®opra. — 5-¢ uzm. —
Comc IMa0mumuar, 2025. — 256 c.

29. Xapmu b., Makrpar M. OcnoBbl Python: Hayuutech naymaTth Kak
nporpammuct / b. Xapau, M. Makrpar. — M.: "Hayka", 2014. — 320 c.

30. XpurankoB A. C., KoctiokoB U. B. [IpoextupoBanne na UML: cOopHuk
3amau / A. C. Xputankos, U. B. Koctiokos; pen.: 1.B.CMupHOB; HaydHbIH pelakTop:
A.A.T'puropses; ioa pen.: B.M.Ky3nenosa u ap. — M.: FOpaiit, 2020.

31. A3pikum mporpammupoBaHus: ydeObHoe mnocodue / KomecnukoBa T.I'. —
KemepoBo: KemepoBckuil rocynapcTBeHHbIl yHuBepcuter, 2019. — 182 ¢. — Pexum
nocryma: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=573802

(HeorpanudeHHbIN AOCTYH AJIs 3apETUCTPUPOBAHHBIX MOJIH30BaTENCH ).

19



	6c1188d8a5cedc2d3ea92ef34196013b9a2e2c01942b38e1f4f6808e1ec3aabf.pdf
	 

