MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PA3AHCKUM T'OCYJIAPCTBEHHBINA PAJJMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKHHA"

COI''TACOBAHO YTBEPXIAIO
3aB. BeIyCKaroMei kadeaps

3ader "@Pu3uKa MOJIYNPOBOAHUKOBLIX HAHOCHCTEM "

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuiena 3a kapeapoi MuKpo- ¥ HAaHOIJIEKTPOHHKHA

VueGHbIi TUIaH 1.3.11._06_25_00.pIx
1.3.11. ®uzuka nosynpoBoIHUKOB

Dopma 00yaeHHS ouHast

OO0wias Tpy10eMKOCTh 23ET

Pacnpe)lene}me YacCoB JUCHMIIJINHBI 110 CeMeCcTpam

Cemectp
(<Kypc>.<Cemectp 4(2.2)
Ha Kypce>) Uroro
Henens 18
Bun 3anstui v PIT vIl PIT
Mnas koHTaKTHAS 0,25 10,25 0,25 |0,25
pabora
Wtoro ay. 025 025 |0,25 |0,25
KonrakrtHast pabora 0,25 10,25 0,25 |0,25
Cam. pabora 18 18 18 18
Yacel Ha KOHTPOJIb 53,75 | 53,75 | 53,75 | 53,75
Hroro 72 72 72 72

r. Pa3ann



IIporpammy cocraBuii(u):

0.¢h.-M.H., 3a8. kagh., Jlumeurnoe Braoumup I'eopeuesuu

Pabouast nporpaMma AUCIUIUINHEL

3ayer " ®u3HuKa NOJYNPOBOJHHKOBBIX HAaHOCHCTEM"

pa3paboTaHa B COOTBETCTBHHU C:

OI'T x CTpyKType MporpaMM MOATOTOBKY HAYTHBIX U HAYIHO-TIEJArOTHIECKIX KaJpOB B aCIIUPAHTYpPE (aABIOHKTYPE), YCIOBUSIM UX
peanu3anyy, CpokaM 0OCBOCHHS ATUX IPOTPAMM C YUETOM PA3NUIHBIX GOpM 00ydeHusI, 00pa30BaTEbHBIX TEXHOIOTHI H
0CcOOEHHOCTEH OT/AEIBHBIX KATETOpUil aCIIPaHTOB (abIOHKTOB) (Mpuka3 MunoOpHayku Poccuu ot 20.10.2021 r. Ne 951)

COCTaBJIeHa Ha OCHOBAHHHM Y4eOHOTO IIaHa:
1.3.11. ®u3uka NOIynpoOBOIHUKOB

YTBEPKIACHHOTO YIEHBIM coBeTOM By3a oT 28.02.2025 mpotoxom Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

MI/IKPO- U HAHOJJIEKTPOHHUKH

IIporokom ot 03.06.2025 . No 8§
Cpox petictBust mporpammsl: 2025 - 2029 ya.r.
3aB. xadenpoii JIursunos Braagumup I'eopruesud



Busuposanue PII/I nist ucnoiHeHus B 04epeTHOM Y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
MHuKpo- 1 HAHODJIEKTPOHHKH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosiHenus B 2027-2028 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
MuKpo- 1 HaHOJIEKTPOHUKHU

IIporokomor 2027 1. Ne

3aB. kadenpoit

BuzupoBanue PIIJI nis ucnoiHeHusi B ouepeHOM yueOHOM Toay
Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa s
ucnonaeHust B 2028-2029 yueOHOM rojy Ha 3aceaHuu Kadeapbl

MuKkpo- 1 HaH0JIEKTPOHUKH

IIpotokomor 2028 r. Ne

3aB. kadenpoit

Buzupoanue PIIJ] 151 ucnmoiHeHUsI B 04epeTHOM y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa JUis
ucnonaeHus B 2029-2030 yue6HOM roy Ha 3acelaHuU Kadenpbl

Ml/IKpﬂ- 1 HAHOJ3JIEKTPOHUKH

IIpotokonmor _ 2029 . Ne

3aB. kadenpoit




1. IIEJTM OCBOEHMSI TMCLUILIMHBI (MOLY.JIST)

1.1 | empro OCBOEHHS TUCIMILIMHEI ABISETCS (OPMUPOBAHUE y ACTIMPAHTOB MEPEUHCICHHBIX HIKE KOMITETEHIINH 1
CUCTEMAaTUYECKUX 3HaHUU B 001acTu (pyHIaMEHTAIbHBIX TEOPETUYECKUX [IPUHIUIIOB, OPEACISIOIUX OCOOEHHOCTH
(bU3MYECKUX MPOLIECCOB U SIBICHUH B OJIYIPOBOJHUKOBBIX HAHOCUCTEMAX KaK HayYHOM OCHOBBI JUIS BBIOJHEHHS HAyYHO
-kBanuuxanuoHHoi padotel (HKP), npoBeneHus HaydHO-UCCIIE0BAaTENbCKON U AaibHeHIel mpodeccroHalIbHOMI
JEATEIbHOCTH.

1.2 | 3amaun AMCHMIUIMHEL:

13- HU3YyUCHUC Knaccmbmcaunn HaHOCHUCTEM,

14— HU3YyUYCHUC (1)PI3PI‘{€CKI/IX MpOIEeCCOB B HAHOCUCTEMAX U OCHOBHBIX METOJOB UX UCCJICIOBAHUSA;

1.5 |- pacmmpenne HaygHOTO KPYro3opa u 3pYyAULHHN aCIHHPAHTOB, OBIAJEeHHE METOJAMH TEOPETHIECKOTO OIMCAHUS U
OCHOBHBIMH T€OPETHUECKUMH MOJACISAMH  (DM3UKU HAHOCHCTEM C YETKHM OIIpeieIeHIeM IPaHul], B Ipeaenax KOTOPBIX
CIpaBe/IIMBbI T€ HJIM HHBbIE PU3HUECKHE KOHLIEIIIUN, MOJIENH, TEOPHUH;

1.6 [ — coBeplieHCTBOBaHHE HABBIKOB MOJICIUPOBAHMS (PH3UYECKHUX MPOIIECCOB B MOIYMPOBOTHHKOBBIX HAHOCHCTEMAX C
HCTIONIb30BAaHUEM COBPEMEHHBIX HH(POPMAMOHHBIX TEXHOJIOTHH;

1.7(- IIPUMCHCHUEC HpI/IO6peTeHHI)IX TCOPETUYCCKUX U NPAKTHICCKUX 3HAHUI JUI1 pEHICHUSI KOHKPETHBIX 3aJa4 B HAy4YHO-
HCCHCHOBaTeJ’ILCKOﬁ, a TaKXxe )laHLHefIHIeIZ HpO(beCCPIOHaJ'H;HOfI JCATCIIbHOCTHU.

2. MECTO JUCHUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxn (pazgen) OIT: | 2.3.6

2.1 | TpeboBaHus k NpeJBapHTeLHOI NOArOTOBKe 00y4al0IIerocs:

2.2 | JucumnauHbl (MOAYJIH) M IPAKTHKHU, ISl KOTOPHIX OCBOEHHE JAHHOM TUCHUILIMHBI (MOIYJIsI) HEOOXO0AMMO KaK
npeauecTByoLee:

3. KOMIIETEHL[MH OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHUS AUCLIUTLINHBI
(MOZY.JIsI)

B pe3yabTate ocBOeHHUsI IMCHUILIAHBI (MOAYJIsS) 00y4YaromMiics T0JKeH

3.1|3narse:

3.1.1 | 6a30BbIe KOHILICHIIMK M MOJICITH KBAHTOBOM U CTATHCTUYECKOW (DU3UKH, OCHOBHBIC CBOW-CTBA U 3aKOHBI JIBHIKCHHUS
MHKPOYACTHL, OCHOBBI (DU3MKHU SIICKTPOHHBIX POLIECCOB B TBEPIOM TEJIE U 30HHOM TEOPHH TBEPIBIX TEJI, OCHOBBI (HH3HKH
HAaHOCHCTEM.

3.2 | Ymern:

3.2.1 | mpuMeHsTh Ha NPAKTUKE OCHOBHBIE IPUEMBI U IIPOrPaMMHBIE CPEICTBA 0OPAOOTKM U NPEICTABICHUS JaHHBIX B
COOTBETCTBHH C 331aueil HCcIeToBaHNs (DHM3HIECKHX IIPOLECCOB B KBAHTOBO-PA3MEPHBIX CTPYKTYPAX, SIIEMEHTaxX
TBEPIOTEIEHON 3EKTPOHUKH;

3.3| Baagers:

3.3.1 | HaBBIKAMH 3KCHEPUMEHTAIBHOTO UCCIICJOBAHNS ITAPAMETPOB U XapaKTEPHCTHK ITOTYIIPOBOJHUKOBBIX MaTEPHAIOB H
puOOPOB € UCHOJIL30BAHUEM COBPEMEHHBIX HH(HOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUI.

4. CTPYKTYPA U COEP’KAHME JUCIHUIIIMHBI (MOLY.JIST)

Kox HaumenoBanue pa3uenoB u teM /Buj 3auatusi/ | Cemectp / | HacoB | Kommneren- | Jlutepatypa ®opma
3aHATHS Kvype 1070 KOHTPOJS
Paznen 1. 3auér
1.1 3auér /Tema/ 4 0
1.2 3auér /Cp/ 4 18 JIL.1J11.2 3auér.
JI1.3
JI1.4J12.1
JI2.2J12.3
3132253 54
3536 37
1.3 3auér /UKP/ 4 0,25 JI.1J11.2 3auér.
JI1.3
JI1.4712.1
J12.2712.3
010202354
2556 37
1.4 /3auér/ 4 53,75

5. OHEHOYHBIE MATEPHWAJIbBI 1O AUCHHUIIJIMHE (MOJY JIIO)




O1leHOYHBIE MaTepHAIIbl IPUBE/ICHBI B MPHIIOKEHUH K paboueil mporpaMMe TUCHUIUINHBI (CM. TOKyMEeHT "OleHOYHbIC MATEPUAIIbI
no aucuuIuinae "3auét dusnka noJgynpoBOAHUKOBBIX HaHOCHCTEM").

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOAY JIA)

6.1. PexoMeHyeMas JquTepaTypa

6.1.1. OcHOBHAs1 TUTepaTypa

Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
rof Ha3BaHue ObC
JI1.1 | Andumos U. M., dusnka TBEpIOro Tena : COOPHUK 3a1ad Mockga: 978-5-87623-
KobGenesa C. I1., Wsparensckuii | 426-1,
Konosanos M. IT., Jom MUCuC, | http://www.ipr
Ocumnos 0. B., Opiosa 2011, 70 c. bookshop.ru/5
M. H., Cinnina JIL T, 6591.html
JI1.2 | Pazymorckas U. B. ®dusuka TBeporo tena. Yacts 2. JIMHaMUKa KPUCTATTHUECKON Mockaa: 978-5-4263-
peuieTky. TerioBsle CBONCTBA pPelIeTKU IIpomerei, 0032-3,

2011, 64 c. http://www.ipr
bookshop.ru/9
611.html

JI1.3 | Enudanos I'.H. ®dusuka TBEpAOro Tena : yued. mocobue CII6.: Jlanb, 978-5-8114-

2011, 288c. 1001-9

JI1.4 | Xomomuua T.A. DNEeKTPOHHBIC MPOIECCHI B TBEPAOM Tele : yuel. mocobue Psi3ann, 2017,
68c.
6.1.2. JlonoTHuTeIbHAS IUTEPATYPA
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | KomuuectBo/
rof, Ha3BaHue ObC
J12.1 | Cyznanes WU.I1. Hanotexunomnorus. ®u3nko-xumMusi HAHOKIACTEPOB,HAHOCTPYKTYP M.:KomKnura, |5-484-00243-
Y HaHOMATEPHAJIOB 2006, 592c. 5
JI2.2 | Muponos B.JIL. OCHOBBI CKaHUPYIOIIEH 30HJ0BONH MUKPOCKONUH : yued. mocobue M.: 5-94836-034-
JUISL BY30B Texnocdepa, 2

2005, 143c.

JI12.3 | Kobasicu H. Bgenenne B HAHOTEXHOJIOTHIO M.: BUHOM. 978-5-94774-

JlaGoparopus 841-3

3Hanui, 2008,

134c.

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"

21 CaiiT xaeapsl MUKpO- U HaHOANIEKTpoHUKU PIPTY

32 | Cucrema aucrannunonroro ooyuerus ®I'BOY BO «PTPTY», pexxum goctyma: mo mapodio: http://cdo.rsreu.ru/

23 | ExunHoe OKHO J0CTyIa K 00pa30BaTeibHBIM pecypcaM, pexuM ToCTyma: mo maposto: http://window.edu.ru/

34 | Hurepuer Yuusepcuter Mabopmanmonssix Texunomoruit: http://www.intuit.ru/

35 | DnexrponHO-6HOMHOTeyHas cucTeMa « IPRDOOKS» [DnexrponHslil pecypce]. — Pesxxum noctyma: 4oCTym U3 KOPIOPaTHBHOM
cetu PIPTY — cBoboaHbIM, qocTy U3 ceT MHTepHeT — no mapoJtro: https://iprbookshop.ru/

D6 | OnexkrpoHHO-OMOIMOTEYHAs cHcTeMa u3aarenbeTBa «Jlanb» [DnekTpoHHbIH pecype]. — Pesxxum noctyna: ocTyn u3
kopriopatuBHoit cetu PIPTY — cBoGoaHBIH, H0CcTy U3 ceTh VHTEepHEeT — 1o mapodro: https://www.e.lanbook.com

07 | OnexrponHas 6ubnauorexa PIPTY [OnexrponHslil pecypc]. — Pexxum nocryna: u3 kopnoparusHoii cetu PIPTY — o

naposto: http://elib.rsreu.ru/




6.3.1 IlepeyeHb JULIEH3HOHHOI0 H CBOOOJHO PACIIPOCTPAHAEMOr0 IPOrPaMMHOI0 o0ecre4eHusi, B TOM YHucJIe

6.3 IlepeueHb NIPOrpaMMHOro obecnedyeHust H HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

O0T€YE€CTBCHHOI'0 NIPOU3BOACTBA

HanmeHnoBanue

Onncanne

Kaspersky Endpoint Security

KOMMep‘{ecKaﬂ JIMICH3UA

Adobe Acrobat Reader Ceoboanoe ITO
LibreOffice Csobopanoe I10
SMathStudio Csobopanoe I10
MathCAD KommMmepueckas nuneH3us
6.3.2 Ilepevyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | CmpaBounas npasoBas cucteMa «KoncymnsrantIlmrocy (zorosop 06 mH(pOpMaoHHOH moxaepxke Ne1342/455-100 ot
28.10.2011r.)
6.3.2.2 | Cucrema Koncymsrautllimtoc http://www.consultant.ru
6.3.2.3 | Muadopmannonno-npasosoii mopran TAPAHT.PY http://www.garant.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUAIIJIMNHBI (MO Y JIST)
51 y4eOHO-aAMUHUCTPATHBHBIN KOPITYC. YueOHas ayTUTOPHS I IPOBEICHUS 3aHATHH JIEKIMOHHOTO M CEMHHAPCKOTO
1 THUIIA, TPYIIIOBBIX U HHIMBUAYAJIbHBIX KOHCYJIBTALINH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTeCTalnH, IS
caMocTosATeNpHON paboTsl 30 MecT, MyapTUMeana mpoektop benQ Pb 6200, nocka MarHuTHO-MapKepHas, KOMIIBIOTED,
SKpaH HaCTEHHBIN

8. METOAUYECKHUE MATEPHAJIbBI IO JUCHUIIJIMHE (MOAYJIIO)

Meroauyeckoe obecrieueHre TUCIUILIMHBI TPUBEICHO B TIPHIIOKEHHN K padoyeil mporpaMMe JUCIHUIUIMHEL (CM. TOKYMEHT
"Mertoanveckue yKazaHus JUCUUILTUHEI "3auéT dPusnka nonynpoBoAHUKOBBIX HaHOCHCTEM"").

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

noAnncCAHO
3ABEAYIOLLIMM
KA®E/PbI

NoAnMUCAHO
3ABEAYIOLLMM
BbIMYCKAIOLLIEN
KA®E/IPbI

NOAMVICAHO
HAYAJTBHUKOM OA

NOAMVICAHO
MPOPEKTOPOM MO HP
nm

®reoy BO "PrPTyY", PrPTY, JlutBuHoB Bnagummp
leopruesunu, 3aBeaytowmii kaceapot MHIJ

®reoy BO "PrPTY", PFPTY, JIutBuHoB Bnagummp
[eopruesuny, 3aBeaytowwmii kaceapot MHIJ

®reoy BO "PrPTY", PIPTY, Hedenosa EneHa
EBreHbeBHa, HavanbHWK oTaena acnmpaHTypbl

®reoy BO "PIrPTY", PIPTY, Nyces Cepreii Mropesuny,
MpopekTop Nno Hay4Hon paboTe U MHHOBaLMSM

Onepatop 340 000 "KomnaHus "TeH3op"

11.07.25 15:17
(MSK)

11.07.25 15:17
(MSK)

14.07.25 10:22
(MSK)

14.07.25 14:11
(MSK)

MpocTtas noanucb

MpocTtas noanucb

MpocTras noanucb

Mpocrasa noanucb




