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1. HEJb OCBOEHUA JUCHHUIIINHBI

Llenpro OCBOCHUS TUCHUILUIMHBI « TEXHOIOIUU NIPOrpaMMUPOBAHUS [JI1 HHHOBAILUOHHBIX
IIPOU3BOJICTB) SIBIIACTCS OBJIAJACHUE CTYICHTAMHU IPAKTHYECKUMHU HAaBbIKaMU AJITOPUTMHU3ALINH
U MporpaMmupoBaHud. M3ydarorcs 6a30Bble aJIrOPUTMbI COPTUPOBKU U MOUCKA, aITOPUTMBI

Ha Tpadax, IUHAMHYECKOC TPOTPAMMHPOBAaHME M T.J. 3HAKOMCTBO Y4YaIlIUXCA C
COBPEMCHHBIMU  TapagurMaMd  MPOrPaMMHUpPOBAHUS, TOAXOJAAMH W  TEXHOJIOTHSIMHU
napavieIbHOTO U pacTpeAenéHHOT0 TPOTPaMMHUPOBAHHS.

JlaGopaTopHbie pabOThl W JOMAIIHME 3aJaHUs HAMNpaBJICHbl Ha IMOSBIICHHE

MMPAKTUYCCKHUX HABBIKOB IIO0 paCCMAaTpUBACMBIM TCMAM U q)OpMI/IpOBaHI/Ie KOMHeTeHHHI)'I,
HCO6XOI[I/IMI)IX JJIA pCHICHUS HAYYHBIX W ITPOU3BOJCTBCHHBIX 3a1a4.

2. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUSA JUCIHUIIJINHbBI

OcBoeHre IUCHUIUIMHBI «T€XHOMOTMHM TPOTrpaMMUPOBAHUS I WHHOBAIIMOHHBIX
MIPOU3BOJICTB» HAMpaBJIeHO Ha (OPMHUPOBAHHE Y OOYYAIOMIMXCS CIEAYIONUX KOMIIETCHIIHMA
(4acTH KOMIETEHIIHH):

Tabnuya 2.1. Ilepeuenv xomnemenyuil, opmupyemvix y o00y4arOwuxcs npu 0C8OeHUU

OUCYUNTUHDBL (Pe3YTbmMambl 0CE0eHUsL OUCYUNTIUHDL)

HNuaukaTopsl 10CTHKEHUS KOMIIETeHIUU
MMu¢p Komnerenuust A pei N 1
(B paMKax TaHHOW AMCLMIUIUHBEI)
CriocobeH HcKaTh Hy>KHBIE VYK-7.1. 3Haet ocHOBHBIC IIU(POBBIE TEXHOIOTUH, METO/BI
WCTOYHUKYU HH(POpMALINN 1 rorcKa, 00paboTKy, aHANHM3a, XPAaHEHHS U TIPEICTaBICHUS
JaHHbIE, BOCIPUHUMATh, nHGOPMAaLIUH, IPUMEHSAEMbIC B COBPEMEHHBIX yCIOBUSIX
aHATM3UPOBATH, 3aIOMHHATh U |HUPPOBOH SKOHOMHKH
nepeaaBaTh HHPOPMALIUIO C YK-7.2. YMeer uckatb Hy)KHbIE HCTOYHUKN HHPOPMALIUHU U
MCIIOJIb30BaHUEM H(POBBIX JaHHbIE, BOCIPUHUMATh, aHAJIM3UPOBATh, 3aIIOMUHATH U
CPEJICTB, a TAaKXKe C TOMOIIIBIO nepeaaBath HHHOPMAIIUIO C UCTIOIB30BaHHEM ITH(POBBIX
NTOPUTMOB TIpH paboTe ¢ CpPE/ICTB, a TAKXKE C TOMOIIBIO aJITOPUTMOB MIPH PadbOTE €
VK-7 MOJYYEHHBIMH U3 PA3TUIHBIX MTOJTyY€HHBIMU U3 Pa3IMYHBIX UCTOYHUKOB JJAHHBIMHU
WCTOYHUKOB JJAHHBIMU C TEITbIO
3¢ (HEKTUBHOTO KCIIOJIb30BaAHUS
NOJTy4eHHON HH(OpMaMU IS
v $op VYK-7.3. Bnageer coBpeMeHHBIMU IU(DPOBBIMU TEXHOJIOTHSIMH,
peLeHns 3a1a4; MpOBOJUTh
METOAAaMHU OLEHKH HHPOPMAINH, €€ JOCTOBEPHOCTH,
OIICHKY UH(pOpMAIIH, e N
MOCTPOCHHS JIOTHIECKUX YMO3AKIIFOUEHNH Ha OCHOBAaHUU
JOCTOBEPHOCTH, CTPOUTH
MOCTYMAOMINX WHPOPMAITUH U TAHHBIX
JIOTMYECKHE YMO3AKIIIOUCHHUS Ha
OCHOBAHUWU MOCTYMAIOIIHX
WHQOPMAITUH U TAHHBIX
OIIK-5.1. 3HaeT OCHOBHON MHCTpYMEHTapHii hopMaIn3anuu
HWH)KEHEPHBIX, HAYYHO-TEXHHUUYECKHX 3a/1a4, TPUKIIATHOE
CriocobeH HCIoabp30BaTh
. porpaMMHoOe obecrieueHue JJIsl MOJICTTUPOBAHUS U
MHCTpYMEHTapui GopManuzanuu
MIPOEKTHPOBaHUs O0BEKTOB, CUCTEM H ITPOLIECCOB
WH)KEHEPHBIX, HAYYHO-
OIIK-5.2. YMeeT ucnonb30BaTh MPUKIAIHOE MTPOrPaMMHOE
TEXHUYECKUX 33124, IPUKIaTHOE
OIIK-5 oOecrniedeHue 7151 MOACITUPOBAHUS U IPOEKTUPOBAHUS
nporpaMMHoOe oOecrieueHne st .
00BEKTOB, CUCTEM H MIPOIIECCOB HAHOTEXHOJIOTHH 1
MOJEIIMPOBAHHUS U .
MHUKPOCHCTEMHOHN TEXHUKH
MIPOEKTUPOBAHUS OOBEKTOB,
OIIK-5.3. Bnageer noxoxaMu AJisi MOJISIIUPOBAHUS U
CUCTEM U IPOIIECCOB
MIPOEKTHUPOBAHUS OOBEKTOB, CUCTEM H ITPOIIECCOB
HaHOTEXHOJIOIMH U MUKPOCUCTEMHON TEXHUKU
TK-3 I'otoBHOCTH paspabareiBate  |[1K-3.1. 3HakoM ¢ mporpaMMHBIM OOecriedeHUEM s
(Gu3MUECKUe U MATEMATHYECKUE |KOMIBIOTEPHOTO MOJICIMPOBAHHUS HCCIETYEMBIX (DU3NYECKUX
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I/IﬂmeaTole JAOCTHKCHUHA KOMIICTCHIIMH

Mudgp Komnerenums N
(B paMKax MaHHON NUCIIMIINHEI)
MO/JIENN, IPOBOJUTD MIPOLIECCOB B 00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHOMN
KOMITBIOTEPHOE MOJICITUPOBAHUE |TEXHUKHU
UCCIIeTyEeMbIX (PH3HYECKHX IK-3.2.
MPOIIECCOB B 00JIACTH VYmMeer pazpabaTeiBaTh GUIMUECKUE U MATEMATHICCKUE MOJICITH
HAHOTEXHOJIOTUH U B 00J1aCTH HAHOTEXHOJIOTUH ¥ MUKPOCHCTEMHOW TEXHUKHU
MHUKPOCUCTEMHON TEXHUKH [1K-3.3. Biageet HaBbIKaM# KOMITBIOTEPHOTO MOCITUPOBAHUS
HCCIIEeTyeMbIX (PM3NIECKUX MPOIIECCOB B 00JIACTH
HAHOTEXHOJIOTUH ¥ MUKPOCUCTEMHON TEXHHUKH
I'oToBHOCTH BHIMONHATH HaydHO- |[1K-4.1. 3HaeT HOpMATHBHBIEC JOKYMEHTHI, PETIAMEHTUPYIOIIHE
TEXHUYECKUE OTUETHI, JOKIAJbl, |0pOPMIICHHE HAYYHO-TEXHHICCKHX OTYETOB, JJOKIAIOB,
MyOJIMKAIMH TI0 Pe3yJIbTaTaM MyOJIMKAIUI 1O Pe3yJIbTaTaM BBHITIOJIHEHHBIX UCCIIEIOBAHUH, a
BBITIOJTHCHHBIX UCCIICIOBAHUM, a |Takke TpeOoBaHUS K O(hOPMIICHHIO 3asiBKU Ha 3aIUTY
K4 Takke 0hOpMIIATH 3asIBKU Ha 00BEKTOB MHTEJUICKTYaTbHONH COOCTBEHHOCTH

3aIuTy OOBEKTOB
WHTEJJIEKTYaJIbHOU
COOCTBEHHOCTH

[MK-4.2. YMeeT BBINONHATh HAYYHO-TEXHUUECKUE OTUETHI,
JOKJIaIbl, IMyOJIMKALKK 110 Pe3yIbTaTaM BBIITOJTHEHHBIX
HCCIIENOBAHUN

[1K-4.3. Bianeet Metoonorueii ohopMiICHHS 3asiBOK Ha
3alIUTy 00BEKTOB MHTEIUICKTYaIbHOM COOCTBEHHOCTH

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

Jucruuimaa « TeXHOJIOTMU TPOrpaMMHMPOBAHUS ISl MHHOBAIIMOHHBIX ITPOM3BOICTBY
OTHOCUTCHA K 00s3aTtenpHON yact 010ka b1 OIT BO.

B pamkax OIl BO oOyvaronuecs Takke OCBAaWBAIOT JAPYTHE IJUCIUTIIAHBI W/HIA
CIOCOOCTBYIOIINE JTOCTHKEHHUIO 3aIlUIAaHUPOBAHHBIX PE3yJIbTaTOB OCBOCHUS
JTUCUUTUTAHBI « TeXHOI0THY POrpaMMHUPOBAHHUS /1711 THHOBAITMOHHBIX TTPOU3BOJICTBY.

IIPaKTHKH,

Tabnuya 3.1. Ilepeuenv komnomenmos OII BO, cnocobcmeyowux 00CMUICEHUIO
3an1aHUpOBAHHbBIX Pe3YIbMamos8 0C80EHUS OUCYUNTUNBL

Mudp

HaumenoBanue
KOMIIETEHIINH

IIpenmecrByomme
AUCHHUILIMHBI/ MOLYJIH,
NPaKTHKA*

IMocaenyrommue
JMCUMILIMHBI/ MOAYJIH,
NPaKTUKH*

YK-7

CriocobeH nckath HyKHbIE
HUCTOYHUKHU HH(OpMALNU U
JaHHBIE, BOCIPUHUMATb,
aHaJM3UPOBATH,
3allOMUHATh U MepeaBaTh
MH(GOPMAITHIO C
WCTOJIb30BaHHEM
HA(POBBIX CPENICTB, a
TaKXe C TIOMOIIBIO
JITOPUTMOB TIpHU padoTe ¢
MOJTYYeHHBIMU W3
Pa3NUYHBIX HCTOYHUKOB
JaHHBIMU C LEIBI0
3pPEKTUBHOTO
WCTIOJTb30BaHHUS
MOJTy4eHHON HH(OopMaun
JUTSL pelICHUs 3a]1a4;
MPOBOJIUTH OLIEHKY
nHpopmMaLuy, ee
JIOCTOBEPHOCTH, CTPOHUTD

TexHonornyeckas npakTUKa
[IpeaaunuomHas NpakTHKa




IpenmecrByrommue ocnenyromme
Hud Haumenosanue ZIHCIP;I/IZ:IJ'II/IHLI/yMOIII: JIH nncunnﬂn[}ll};ﬁ;quon JIH
P KOMIIeTeHIIHH % yu, % o,
NPAKTHKH NMPAKTHKH
JIOTUYECKHE

YMO3aKTIOUeHHUs Ha
OCHOBAHHH MOCTYTAIOIINX
nHGOPMAITUU U JAHHBIX

Crioco6eH uCIonp30BaTh
WHCTPYMEHTapUi
(dhopManuzanyu
WHXCHEPHBIX, HAyYHO-
TEXHUYECKUX 3a/1a4,
OIIK-5 MPUKJIaJHOE MPOrPAMMHOE
obecnieueHue s
MOJICTTUPOBAHUS U
MIPOEKTUPOBAHUS
00BEKTOB, CHCTEM U
MIPOIIECCOB

Hayuno-uccnenoarenbckas
pabota
TexHonornyeckas npakTuka

I'oToBHOCTH pa3padaThIBaTH
¢dusnueckue u
MaTeMaTHYeCKHe MOJEIIH,
MPOBOANUTH KOMITBIOTEPHOE
I1K-3 MOJIEITMPOBAHNE
UCCIIeTyeMbIX (PH3MIECKHX
MIPOIIECCOB B 00IaCTH
HaHOTEXHOJIOTUH U
MHUKPOCUCTEMHOMN TEXHUKH

CtpoeHue 1 XUMHUYECKHE CBOMCTBA
HaHOYaCTHIL
Hayuno-uccnenoBarenabckas
pabota

[IpennuniomMHas mpakTHKa

I'0OTOBHOCTE BEITIONHSATE
HAYYHO-TEXHUUCCKUEC
OTYETHI, TOKJIAEI,
MyOJTUKAIIIH 110
pe3ysbTaTaM BITOJTHEHHBIX
HCCIIEIOBAHMIL, a TAKXKE

0o opMIIATh 3asIBKH Ha
3alUTy 00BEKTOB
WHTEJUICKTYTbHOU
COOCTBEHHOCTH

I1K-4

HayuHno-uccnegoBarenbckas
pabota

TexHoNOrHYecKas MpakTUKa
IIpenaumiomHas npakTHKa

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuueit komnereniuii u CYII OIl BO

4. OFBEM JJUCHUILIUHBI U BUJIbl YYEBHOM PABOTHI

O6ma;1 TPYAOCMKOCTb JUCHHUILIINHBI «TexHonoruun IIporpaMMuUpOBaHuAd OJIs1 WHHOBAIITMOHHBIX

IMPOU3BOACTB» COCTABJIACT 7 3a4eTHBIX CAMHUII.

Tabnuya 4.1. Budwr yuebnoii pabomui no nepuodoam ocsoenus OIT BO onss OIHOH

dopmul 06yuenus

. BCETO, CemecTp(-b1)
Buj yueOHoii padoThI AL 1 5 3 Z

Koumaxmnas paboma, ax.u. 100 36 64
Jlexrn (JIK) 34 18 16
Jlaboparopubie padboTs! (JIP) 66 18 48
[Mpaktuyeckue/cemunapckue 3ausatus (C3) - - -

Camocmosmenvras paboma 00yuawuxcs, ax.u. 116 36 80
Konumponw (sx3amen/3auem ¢ oyeHkoll), ax.u. 36 - 36
OO01mAas TPY10eMKOCTh THCHUTIIUHBI \ aK.y. 252 72 180
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- BCETO, CemecTp(-bI)
Buj y4e0Hoii pagoTsI AK.Y. 1 2 3 4
3a4.e]1. 7 2 S

5. COAEP’)KAHUE JUCIUIIJIMHBI

Tabnuya 5.1. Codeporcanue oucyuniumvl (MOOYJis) no 8UOAM Y4eOHOU padbomul

HaunMmenoBanue pazgesa Copepsanue pasiea (Tembi) Bup yyeoOnoii
JTUCIUIIIINHBI aep pasa padoThI*
Tema 1.1. OcHOBHBIE AJIEMEHTHI CUHTAKCHCA S3bIKA JIK, JIP
Python
Tema 1.2. DneMeHThI TCOPHH aJITOPUTMOB JIK, JIP
Tewma 1.3. Ilapangurmer nporpamMmmupoBanusi. OObEKTHO- JIK, JIP
Pazgen 1. CoBpeMeHHBIE
OpPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE
g;:ﬁgﬁl TPOTPAMMHMPOBARHA. 1oy ia 1 4. AJITOPUTMBI COPTUPOBKH U TOUCKA JIK, JIP
Tewma 1.5. Anroputmel Ha Tpadax JIK, JIP
Tewma 1.6. /InHamMudeckoe mporpaMMHUpOBaHNE JIK, JIP
Tewma 1.7. IlapannenbHble allTOPUTMBI JIK, JIP
Tewma 1.8. OnTumu3anus mporpamMm JIK, JIP
Tema 2.1. Beenenue JIK, JIP
Tema 2.2. OCHOBHBIE 2JIEMEHTHI CHHTAKCHCA JIK, JIP
Tewma 2.3. MaccuBbI B yKa3aTenu JIK, JIP
Tema 2.4. Ctatnueckas U JUHAMHYECKAs IaMATh JIK, JIP
Pazpen 2. CoBpeMeHHbIE
Tewma 2.5. CTpyKTYpUpOBaHHBIC THITHI JAHHBIX JIK, JIP
METO/JIbI TPOrPaMMHUPOBAHHUSL.
C/Ci+ Tema 2.6. IlepexBat om0k JIK, JIP
Tema 2.7. BBoO-BBIBOJ TaHHBIX JIK, JIP
Tema 2.8. OOBEKTHO-OPHEHTHPOBAHHOE JIK, JIP
nporpaMmupoBanue B C++
Tema 2.9. HMcnonb3oBanue OMOIHMOTEK JIK, JIP
Tewma 3.1. [lapannenbHble alTOPUTMBI U CHCTEMBI JIK, JIP
P 31 Tema 3.2. AropuT™MBI BO BHETITHEH TAMSITH JIK, JIP
AT 9. LIAPALICIBHOC 1 Tema 3.3. Texunonorust OpenMP JIK, JIP
Eaf)‘;pzi?fg;’:}me Tema 3.4. Texuonorus MPI JIK, JIP
Porp P Tema 3.5. Texnonorust OpenACC JIK, JIP
Tewma 3.6. Ilporpammuo-anmapartsas apxutekrypa CUDA JIK, JIP
Tewma 4.1. Beesienue B pacnpe/ieiieHHbIe 0OBEKTHEIE JIK, JIP
Paznen 4. Pactipenenennbie TCXHONOTHH
) p Tema 4.2. OCHOBHBIE MOJIETHN PACHIPEACIICHHBIX JIK, JIP
00BEKTHBIC TEXHOJIOTHH N
00BEKTHBIX TEXHOJIOTHA
Tema 4.3. [1po0sieMbl HHTErPAIIUH IPHUIIOKESHU T JIK, JIP

6. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBI

Tabauya 6.1. MamepuanbHo-mexHuueckoe obecneyerue OUCYUNIUHbL

CrnenuajJu3supoBaHHoOe
yueOHOe/1adopaTopHoOe
odopynoBanmue, [10 u
MaTepHaJIbl 1J151 0OCBOCHHSA
AUCHUILINHBI
(pu HEOOXOMMOCTH)

Tun ayauropum OcHamenue ayiuropuu

Aynuropus Ui NPOBENEHUS 3aHATHH JEKIIMOHHOTO
.HGKHI/IOHHaS[ THIIA, OCHAaIICHHAaA KOMIIVIEKTOM
CHEeMATN3UPOBAHHOM Mebenu; NocKol (IKpaHoM) U
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Crnenmnanu3npoBaHHOe
yueOHoe/1adopaTopHoe
o0opynoBanme, I1O u
Tun aynuropuu OcHalleHue ayIMTOPUH
MAaTepHaJIbl 1JIs1 0CBOCHHS
AUCHMILINHBI
(Ipr HEOOXOTUMOCTH)
TCXHUYCCKNMHU cpeacreaMmu MYyJIbTUMEONA
Mpe3eHTalUM.
AyI[I/ITOpI/ISI AJId IIPOBCACHUA 3aHATUN CCMHUHAPCKOTr'o
THIIA, I'pyIIoBbIX u UHAUBUAYAJIbHBIX
KOHCYJbTALIUH, TEKYILIETO KOHTPOJIS "
CemuHapckas MPOMEKYTOUHOU aTTeCcTalluu, OCHAIlCHHAs
KOMIIJIEKTOM CHCHI/Ia.HI/I3I/Ip0BaHHOﬁ Mebenu n
TCXHUYCCKNMHU cpeacreaMmu MYyJIbTUMEOHNA
Mpe3eHTalUM.

KoMmproTepHslid Kjlacc Al TPOBEICHUS 3aHITHM,
TPYNIOOBBIX W HWHIUBUAYAJIBHBIX KOHCYJIbTALIUM,
TEKYLLEro KOHTPOJISI U MPOMEXKYTOUYHOH aTTeCcTaluH,

KomnbroTepHsiit

OCHAIlleHHAs TEePCOHAIFHBIMA KOMIbIOTEpaMHu (B
Kace KONMYEeCTBE _ IIT.), JOCKOH (9KpaHOM) U

TEXHUYECKUMHU cpeacTBaMu MyJbTUMEANA

MPE3CHTALNN.

Aynoutopusi IS CaMOCTOSITETIbHOH — padoThI
Jost oOydaromuxcs  (MOXET  HMCIOJNB30BaThCA IS
CaMOCTOATEJIbHON | TIpOBEICHHS CEMUHAPCKUX 3aHATUI 51
paboTsl KOHCYJIbTallui), OCHAILICHHAs KOMILIEKTOM
06yqa}()]_]_u/lxc;[ CHCHHaJIH3HpOBaHHOﬁ Mebenu u KOMIIBIOTEpaMH C

noctynom B OUOC.

* - ayMTOpHsA [JIs CAMOCTOATENBLHOM paboThl o0yuaromuxcs ykasbisaercs OBA3ATEJBLHO!

7. YYHYEBHO-METOAUYECKOE 1 HWH®OPMAIIMOHHOE OBECIIEYEHUE

T CHUTIIMHBI

& no

N O

10.

11.

OcHognas numepamypa:

Python 3. Camoe Heoo6xomumoe. Ilpoxopenok H., Iponos B., BXB-Iletepoypr, 2019 — 610
c.;

Python. Okcmnpecc-kype. Cenep H., CIIG.: TTurep, 2019 — 480 c.;

Anroputwmsl. CripaBouHuk ¢ npumepamu Ha C, C++, Java u Python. Xaitneman J[x., [Tommuc
I'., Cenxos C., CII6.: OOO "Anbda-kuura", 2017 —432 c.;

[TporpammupoBanue Ha si3bike Bbicokoro ypoBHs. C/C++. Xabubymnun W.II., CII6.: BXB-
[TetepOypr, 2006 — 512 c.;

C-C++. CnpaBounuk nporpammucta. I'. [lunar, Bunesamc, 2003 - 429 c.;
[TporpammupoBanue Ha C++ B Visual Studio 2010 Express. IIpoxopenox H.A., 2010 — 71 c.;
A3k nporpammupoBanus C. bpaitan V. Kepuuran, J[.M. Putun, Bunesamc, 2015 — 288 c.;
A3k nporpammupoBanus C++. Crpayctpyn b., Mapteinos H.H., Mocksa: bunom, 2011. -
1135¢c;

[Tapannensupie Beiuucienus. Boesoaun B. B., Boesogun Ba. B., CII6.: BXB-IletepOypr,
2002,

[TapamiensHOE U pacnpeneseHHOe TporpaMMUpoBaHue ¢ ucnoapzoBanuem C++. Xpro3 K.,
Xp103 T., M.: M3narensckuit 1oMm «Bunbsamcey, 2004;

[TapamiensHoe nporpammupoBanue ¢ ucnoaszoBanuem OpenMP. Jlesun M.I1. M.: bunom.
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JlaGoparopwus 3Hanuii, 2008;

12. Parallel programming with OpenACC. Farber R., Newnes, 2016 — 316 c.;

13. Texnomoruss CUDA B mpuMepax: BBEICHHE B MPOrPaMMHPOBAaHHE TpaPUUSCKUX
npoueccopoB. Cannepe [x., Kangpor 3. M.: IIMK Ilpecc, 2011 - 232 ¢.;

14. Pacnpenenennsie cucteMsl. [Ipunuunel u napagurmel. Tanenbaym O., Ban Cteen M. CIIO:
[Turep, 2003. - 877 c.

15. Pa3pabotka pacnpeneneHHbIX npuioxenuid Ha miargopme .NET Framework. M. Capa, P.
bunn, X. lllennon, b. Mapk. CII6: [Tutep, 2008. - 608 c.

Jlonoanumenvrnaa rumepamypa:

16. ABromaru3anus paHEHHBIX 3a7ad C momomsio Python: mpakTmueckoe pyKOBOACTBE ISt
HaunHaronwmx. Ceerapt 1., M.:"UJ{ Bunbssamc", 2017 — 592 c.;

17. Uucnennble  MeToAbl:  BeruucnurensHbli  mpakTukym. Babumesnu ILH., M.:
«JIMBPOKOM», 2010 — 320 c.;

18. 3bik mporpammupoBanusi C. Jlekuuu u ynpaxsnenus. C. Ilpata, M.: U3narenbckuii qom
“Bunbsamc”, 2013 — 960 c.;

19. C++. Ceamennsie 3uanus. J{proxeper C., CI16.: Cumsou [Tnroc, 2012 — 240 c.;

20. Anroputmbl. CipaBounuk ¢ mpuMepamu Ha C, C++, Java u Python. Xaitneman J[x., [Tommc
I'., Cenxos C., CII6.: OO0 "Anbda-kaura", 2017 —432 c.;

21. AaropuTMBl TIOCTPOEHHUE, aHAW3 M pealu3allds Ha s3bIke MnporpamMmupoBanus Cu.
Bopoxnos A.B., Bunokypos H.A., MockBa: MOTH, 2007 — 452 c.;

22. TlporpammupoBanue u uHpopMaTuka. AHTOHIOK B.A., IBaHoB A.Il., MockBa: ®usnueckuit
dak. MI'Y um. M. B. Jlomonocosa, 2015 — 64 c.

23. TlocnenoBarenbHble W TapajuieabHble aropuT™Mbl. Muutep P., bokcep JI. M.: bunowm.
Jlabopatopus 3nanuit, 2006

24. BBenenue B mapajuiebHbIE METOJIBI pelieHus 3a1ad. SIkoboBckuii M. B. M.: U3natenbcTBoO
MockoBckoro yausepcutera, 2013 — 328 c.;

25. Otnanka npuioxenuit 1t Microsoft NET u Microsoft Windows. P. Irxon. M.: Microsoft
Press. Pycckas Penakuus. 2008.

26. XML. Hopsle nmepcriektuBsl WWW. Bymdpeit @, Tupenno O, Jakerr M. M3natenscrso:
"IMK IIpecc", 2006. - 688 c.

27.Yeptockoit B. /1. ba3bl JaHHBIX: Teopus U MpakTHKa: yueOHUK Aiisi 6akanaBpoB. CoeToB b.
9., Lexanosckwuit B. B. M.: FOPAUT, 2011. - 459 c.

Pecypcur ungpopmayuonno-menexommynuxayuonnot cemu « Mumepremy:

1. 9bC PYJIH u croponnue 9BC, K KOTOPbIM CTYIE€HTbl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHHWH 3aKJIIOUYCHHBIX JJOTOBOPOB:

DNeKTPOHHO-ONOINOTEeUHAS cucreMa PYJIH — OBbC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcureTckas oubimoreka onman» http://www.biblioclub.ru

- OBC HOpaiit http://www.biblio-online.ru

- OBC «KoHncynbranT crynenra» Www.studentlibrary.ru

- OBC «JIanby» http://e.lanbook.com/

- ObC «Tpouikuii MOCT»

2. bazml JaHHBIX U IIOMCKOBBIC CUCTCMBI.
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http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/

- DIIEKTPOHHBIA (OHI TPABOBOW M HOPMATHUBHO-TEXHUYECKOW JOKYMEHTALIUU
http://docs.cntd.ru/

- iouckoBas cucreMa Sunekc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedepaTuBHas 6a3za manabix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHI] - nammonanpHas 6ubnuorpadudeckas 06a3a JaHHBIX HAYYHOTO ITUTHPOBAHUS
https://elibrary.ru/authors.asp

Yuebno-memoouueckue mamepuanvl 0158 CAMOCMOAMENbHOU pabombl 00yYAOUWUXC NPU
0CBOeHUU OUCYUNTUHBL/MOOYAAE:
I. Kypc umekmuii no jgucuummmHe «TeXHOJIOrMM  IPOrpaMMHUPOBAHMS — JJIA

MHHOBAIIMOHHBIX IIPOU3BOJICTBY.
* - Bce Yy4yeOHO-METOIUYECKHE MaTepuaibl IS CaMOCTOSATEIBHON paboThl  00yYaroIIMXCs
pa3MenIaTcs B COOTBETCTBUM C JIEHCTBYIONINM MOPSIIKOM Ha cTpanulie nucuuruinasl B TYHUC!

8. OUEHOYHBIE MATEPUAJII M BAJLUIbHO-PEUTHHIOBASI CHCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHMPOBAHHOCTH KOMNETEHLUI MO
JTUCHUIJIMHE

OneHouHble MaTepuanbl M OaUIbHO-pEUTHMHIOBas cuUcTeMa® OleHWBaHUA YPOBHS
c(hOpMUPOBAHHOCTH KOMITETCHIIMH (YaCTU KOMIETEHIMI) TI0 UTOTaM OCBOCHUS JUCIUTIINHBI
«TexHonornn npPOrpaMMUPOBAHUS UII WHHOBALMOHHBIX IMPOU3BOJCTBY» IIPEICTABICHBI B

[Tpunoxenun K HacTosIel Pabodeit mporpaMme TUCITUTUTHHBL.
* - OM u BPC ¢popmupyroTcst Ha OCHOBaHUH TPeOOBaHUIT COOTBETCTBYIOIIETO JIOKATHBHOTO HOPMAaTHBHOTO aKTa
PYH.

PAZPABOTYHKMU:

JloleHT 1enapTaMeHTa MeXaHNKH H
A.B. UBaHnwxuH
MPOIECCOB yNPABJIEHUS

Haumenosanne BYII ITonnuce damvunua 1.0.

AYKOBOI[I/ITEJII) BYII:
3aBenylomuii kagenpoi

HAHOTEXHOJIOTUI 1 MUKPOCHCTEMHOM C.B. Ilonos

TEXHHKH

Haumenosanue bYII l/HO,I[HI/ICL dammmug U.0.

PYKOBOJUTEJIb OII BO:

JoueHnt kadgeapbl HAHOTEXHOJIOTHI U
C.B. AracueBa
MHMKPOCHCTEeMHOH TeXHUKH

Jomxuocts, BYII ITonnuce Dammmua 1.0.
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