MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPAIINN

OEJNEPAJBHOE I'OCYIJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXKXJIEHUE BBICIHIEI'O OBPA30OBAHUSA
"PA3AHCKHUU I'OCYJAPCTBEHHBIN PAJJTUOTEXHUYECKHU YHUBEPCUTET
NMEHU B.®. YTKHHA"

COI'TTACOBAHO YTBEPXIAIO

3aB. BEIMYCKAIOIICH Kadeaphl

3aver "@u3uKa MOJYNPOBOJHUKOBBIX HAHOCUCTEM "'

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi MuKkpo- ¥ HaHO03JIEKTPOHUKH

Y4eOHblii man 1.3.11._06_26_00.plIx
1.3.11. ®u3uka DOIyIpPOBOIHUKOB

dopma 00yueHHS o4Hast
O061mas TpyIoeMKOCTh 2 3ET
PacnpenesieHne 4acoB JHCHHILIHHBI 0 ceMeCTpaM
Cemectp
(<Kypc>.<Cemectp 4(2.2)
Ha Kypce>) Hroro
Henens 18
Bun 3ansTuit I PIT I PIT
Wnas koHTaKTHASA 0,25 10,25 0,25 10,25
pabora
Uroro ayn. 0,25 10,25 0,25 10,25
KonrakrHas pabora 0,25 10,25 0,25 10,25
Cam. pabora 18 18 18 18
Yacel Ha KOHTPOJIb 53,75 | 53,75 | 53,75 | 53,75
Uroro 72 72 72 72

r. Pa3ann



[Iporpammy cocraBui(u):

0.¢.-m.n., 3a6. kag., Jlumsunos Braoumup I'eopeuesuu

Pabouas nporpamMma JUCIUIITHHBL

3ader "®u3znka NOJIynpoBOJHUKOBBLIX HAaHOCHCTEM"

paspaborana B coorBeTcTBuM ¢ PI'OC BO:

OI'T k cTpyKType IpOrpaMM IOATOTOBKH HAYIHBIX M HAyIHO-TIEAArOTMYECKUX KAaJPOB B aCIUPAHTYpE (aTBIOHKTYpPE), YCIOBHIAM UX
peann3alyy, CpoKaM OCBOCHHUS 3THX MPOrPaMM C yIETOM Pa3IHYHBIX (opM 00ydeHus, 00pa3oBaTeIbHBIX TEXHOIOTHH 1
0COOEHHOCTEH OTAENBHBIX KAaTeropHuil acIMpaHToB (aAbIOHKTOB) (Mpuka3 MunobpHayku Poccnn ot 20.10.2021 r. Ne 951)

COCTaBJIEHa Ha OCHOBAHUM y4eOHOrO IJIaHa:
1.3.11. ®uzuka momymnpoBOJHIKOB
YTBEPXKICHHOrO y4€HbIM coBeToM By3a oT 13.03.2026 npotokon Ne 8.

PaGouas nporpamma ono0peHa Ha 3aceaHum Kadeapsl
MUuKpo- 1 HAHOIEKTPOHUKH

IIporokon ot 15.05.2026 . Ne 5
Cpoxk npetictBust nporpammbl: 2026 - 2030 yu.r.
3aB. kadeapoii JlursunoB Bnagumup ['eopruesuu



Busuposanue PII/] a5t ucrioIHEHUS B 04epeIHOM Y4eOHOM roay

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronaenns B 2027-2028 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2027 r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa U 0100peHa st
ucnonHerus B 2028-2029 yueOHOM rojy Ha 3acefanuu Kadeapsl
Mukpo- 1 HaH03JIEKTPOHUKH

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Buzuposanue PIIJ] 115 ncnonHeHus1 B oUepeIHOM Yy4eOHOM Toay
Pabouas nporpamma nepecMoTpeHa, 00CyxKaeHa 1 0J100peHa JUis
ucrnonHeHus B 2029-2030 yueOHOM roay Ha 3aceJaHuu Kadeaphl

Mukpo- 1 HAaH0JIEKTPOHHUKH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

BusupoBanue PII/] a5t ucnio/iHeHUsI B 04epeIHOM Y4eOHOM roay

Pabouast mporpaMma mepecMoTpeHa, 00Cy Xk IeHa 1 0J00peHa ISt
ucronaenns B 2030-2031 yueGHOM roay Ha 3aceIaHnnu Kaheapsl

Mukpo- 1 HaH03JIeKTPOHUKH

IIporokom or 2030r. Ne

3aB. kadenpoit




1. IEJIUX OCBOEHUSA JUCHUIIJIUMHBI (MO Y JIA)

1.1 ]_ICJ'[LIO OCBOCHHUSA JUCHHUIIIIUHBI ABJIACTCSA d)OpMI/IpOBaHI/Ie Yy aClIMpaHTOB NEPCUNCIICHHBIX HUXC KOMHCTGHL{I/Iﬁ u

CHCTEMaTU4YeCKUX 3HAaHUH B 00J1aCTH (yHIaMEHTAIbHBIX TEOPETUIECKUX MPUHIIUIIOB, ONPEIEISIONUX 0COOEHHOCTH
(hU3MYECKUX MPOIIECCOB U SIBICHUI B IOIYNPOBOJHUKOBBIX HAHOCHCTEMAX KaK HAYYHOH OCHOBBI JUIS BHITIOTHEHUS HAYYHO
-kBanuukanuonnoi padorsl (HKP), npoBeenus Hay4HO-HCCIIEAOBATEIbCKON U AabHEHIIIEH TPOheCCHOHATBHOM
JIeSITeIbHOCTH.

1.2 | Baaun QUCHMIIINHEL:

1.3 | — u3ydenue kinaccupuKay HAHOCKCTEM;

14— H3y4YCHUC (1)PI3I/I‘-IeCKI/IX MpOIECCOB B HAHOCUCTEMAX U OCHOBHBIX METOOB UX UCCIICAOBAHUS;

1.5 |- pacmmpenne HaygHOr0O Kpyro3opa 1 3pyAUIU acIHPAaHTOB, OBIACHIE METOAAMH TEOPETUUECKOTO OMUCAHNS 1

OCHOBHBIMHU TCOPETHUCCKUMH MOAECISIMU d)I/I?)I/IKI/I HAaHOCHUCTEM C YECTKHM OIIPCACICHUEM I'PaHUL], B IIPEACTIaX KOTOPBIX
ClIpaBEJINBBI TC UJIN UHBIC (1)PI31/I'-I€CKI/IC KOHLCMNINU, MOACIIHU, TECOPUH;

16]- COBCPHICHCTBOBAHNWE HABBIKOB MOACINPOBAHUA (1)I/ISI/I‘I€CKI/IX IponeCCOB B MOJTYIIPOBOAHUKOBBIX HAHOCHUCTEMAX C

MCIIOJIb30BaHIEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHH;

1.7(- TMPUMCHCHHUC HpI/IO6p€TeHHLIX TCOPETUYCCKUX U MPAKTUYCCKUX 3HAHUH JUISL pCHICHUS KOHKPETHBIX 3a/1a4 B HAYYHO-

HCCHCHOB&TGHBCKOﬁ, a TaKKe I[aJ'IBHefIHIeﬁ HpO(l)eCCPIOHaJIBHOﬁ JACATCIIBHOCTH.

2. MECTO JUCHHUIIIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJIBbHOM ITPOTPAMMBI

Huxi (pasgen) OIL: | 2.3.6

2.1 | TpeGoBaHusi K NpeABAPUTEIbHOI MOAT0OTOBKE 00y4aKIIEr OCs

2.2 | JucunnanHbl (MOTYJIH) M MPAKTHKH, IJI51 KOTOPBIX 0CBOeHHE JTAHHON THCHUNIMHBI (MOAYJIsI) HEOOX0TUMO KaK

npeAlecTByLIee:

3. KOMIIETEHLIY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUATIAHBI
(MOJYJIST)

B pe3syiabTaTte 0cBOeHHS JMCHUILIHHBI (MOXYJIs1) 00ydarommiics X0KeH

3.1|3unarth:

3.1.1| 6a3oBbIe KOHLCIIIWH U MOACIIU KBAHTOBOM U CTaTUCTUYECKOMN q)I/IBI/IKI/I, OCHOBHbBIE CBOM-CTBa M 3aKOHbBI JABHUKCHU A

MUKPO4YaCTHUILl, OCHOBBI (1)I/I3I/IKI/I QJICKTPOHHBIX MTPOLECCOB B TBEPAOM TECJIC U 30HHOU TEOPUHN TBEPABIX TECJI, OCHOBBI (I)I/ISI/IKI/I
HaHOCHUCTCM.

3.2| Ymern:

3.2.1 | npUMEHATH Ha TIPAKTHKE OCHOBHBIC ITPUEMbI ¥ IPOrPAMMHBIE CPEJICTBA 00PAOOTKH U TIPE/ICTABICHUS JaHHBIX B

COOTBETCTBHHU C 3afadell HcCaenoBaHNs GU3NIECKHUX MIPOLECCOB B KBAHTOBO-Pa3MEPHBIX CTPYKTYpax, SIEMEHTaxX
TBEPJOTEIILHOMN 3JIEKTPOHUKH;

3.3 | Baagers:

3.3.1 | HaBBIKAMU OKCIEPUMCHTAJIBHOI'O UCCIICAOBAHUS MMapaMETPOB U XapAaKTECPUCTUK IMOTYITPOBOJHUKOBBIX MaTECPpUAJIOB U

HpI/I60pOB C UCITOJIB30BAaHNEM COBPEMEHHBIX I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHLIX TEXHOJIOTUH.

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJINHBI (MOAYJIS)

Kon HaumenoBanmue pa3nesioB u Tem /Buj 3ausatusi/ | Cemectp / | YUacoB | Komneren- | Jlureparypa dopma
3AHATHS Kvpc nun KOHTD 0JIst
Pazgean 1. 3auér
11 3auér /Tema/ 4 0
1.2 3auét /Cp/ 4 18 JI1.2 J11.3 3auér.
J1.1
JI1.4J12.1
JI2.2 J12.3
312233 54
3536 97
13 3auét /MKP/ 4 0,25 JI1.2 J11.3 3ayér.
JI1.1
JI1.4J12.1
JI2.2J12.3
2102233 54
2536 27
14 /3auér/ 4 53,75

5. OIEHOYHBIE MATEPHAJIBI 11O JUCIUILIMHE (MOAY.JIIO)




OreHOYHbIe MaTepHaITbl IPHBEACHBI B IPHIOKEHUH K padouei mporpaMMe JUCIHILTUHBL (CM. JOKYMEHT "OIeHOYHbIe MaTepHabl
o aucuurinae "3auét Ou3nKa nojaynpoBOAHUKOBBIX HaHOCHCTEM"").

6. YHAEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAYJIST)

6.1. Pexomennyemasi 1urepatrypa

6.1.1. OcHoBHas1 JIUTEepaTypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WzmarenscrBo, | Kommuectso/
roj Ha3Banue DbC
JI1.1 | Enuganos I'.H. ®dusnka TBEpIOro Teia : yuel. nocodue CII0.: Jlanb, 978-5-8114-
2011, 288c. 1001-9, 1
JI1.2 | Audpumos 1. M., ®dusmKa TBEpIOro Teia : COOPHUK 3a1a4 Mocksa: 978-5-87623-
Kob6enesa C. I1., U3z narensckuii 426-1,
Kownosanos M. II., Jdom MUCuC, | http://www.ipr
Ocuwuros 10. B., Opiosa 2011, 70 c. bookshop.ru/5
M. H., Cimneina JIL T, 6591.html
JI1.3 | PazymoBckas U. B. ®wusuka TBepaoro teia. Yacts 2. JIMHaMUKa KPHUCTAILTYECKON Mocksa: 978-5-4263-
peuieTky. TeruioBele CBOWCTBA PEILETKH IIpomereti, 0032-3,

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

JI1.4 | Xonomuna T.A. DJIeKTPOHHBIE MPOILIECCHl B TBEPAOM Telle : yued. mocodue Pszans, 2017, 1
68c.
6.1.2. lonoiHUTEeIbHAS JTUTEPATYPA
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | KomuuecrBo/
oz Ha3BaHue ObC
JI2.1 | Cy3nanes N.IL Hanorexnonorus. ®u3nko-xuMusi HAHOKIIACTEPOB,HAHOCTPYKTYP M.:KomKnura, |5-484-00243-
¥ HAaHOMAaTEPUAJIOB 2006, 592c. 51
JI2.2 | Muponos B.JI. OCHOBBI CKaHUPYIOIIEH 30HJ0BOM MHUKPOCKOIHH : y4e0. mocodue M.: 5-94836-034-
JUISL BY30B Texnocdepa, 2,1

2005, 143c.

JI2.3 | KoGascu H. BBeneHne B HAHOTEXHOJIOTHIO M.: BMUHOM. 978-5-94774-

JlaGoparopus 841-3,1

3Hanmi, 2008,

134c.

6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TeJIeKOMMYHUKANMOHHOM ceTn "UHTepHeT"

Ol Caiir xadeapsl Mukpo- 1 HaHo3IeKTpoHuku PIPTY

32 | Cucrema aucraniponnoro ooyuenuss ®I'bOY BO «PTPTY», pexxum moctyma: mo maposmo: http://cdo.rsreu.ru/

33 | EmuHoe OKHO IOCTyIIa K 06pa30BaTeIbHBIM PECYpPCaM, PEXUM JOoCTyma: mo mapoiro: http://window.edu.ru/

94 | Wurepuer Yuusepcurer Uupopmarmonnsix Texuomornii: http://www.intuit.ru/

D5 | OnexrponHo-6ubaHOTeYHAs crucTeMa «IPRDOOKS» [DmexTporHslii pecypc]. — Pexum mocTyma: JOCTyIl 3 KOPIOPATHBHON
cetu PIPTY — cBoOoamsIii, mocTym u3 cetu MHTEepHET — 1o mapodio: https://iprbookshop.ru/

D6 | DnekTpoHHO-OHONIMOTEeYHAs CHCTeMa U3AaTeNIbeTBa «JIaHby [DNEeKTPOHHBIH pecypc]. — PexxumM JocTyna: 10CTym n3
kopriopatuBHO# cetn PIPTY — cBOGOHEIH, KocTy U3 cetn MHTEepHET — 110 mapoiio: https://www.e.lanbook.com

D7 | Onekrponnas oubnuoreka PIPTY [DnekrpouHslii pecypc]. — Pexxum gocryna: u3 koprnopatuHoit cetu PTPTY — mo

maposto: http://elib.rsreu.ru/




6.3 IlepeyeHb MpOrpaMMHOro odecneyeHnsi 1 HHPOPMAUMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 [lepeyeHb JUIEH3NOHHOT0 1 CBOOOHO PACTIPOCTPAHSIEMOI0 MPOrPAMMHOI0 o0ecniedeHHsI, B TOM YHCJIe
0TEe4eCTBEHHOI 0 MPOU3BOACTBA

HaumeHnoBanue

Onucanue

Kaspersky Endpoint Security

Kommepueckas nmuiieH3us

Adobe Acrobat Reader Csob6omnoe [10
LibreOffice Csob6oxnoe 1O
SMathStudio Cso6ognoe 1O
MathCAD Kommepueckas nuneH3us
6.3.2 Ilepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 |HWudopmaimonHo-npasosoii mopran 'APAHT.PY http://www.garant.ru
6.3.2.2 | Cucrema Koncynsrautllmtoc http://www.consultant.ru
6.3.2.3 | CrpaBounast mpaBoBast cucreMa «KoHcynbTanTILrocy (moroBop 06 uHpopMaimonHoi moaaepxke Nel342/455-100 or
28.10.2011r.)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI MOAYJIST)
51 y4eOHO-aIMUHHUCTPAaTHBHEIN KOpITyc. Y4eOHast ayTUTOpUs IS IPOBEACHHUS 3aHATHI JICKIIMOHHOI'0 M CEMHHAPCKOTI0
1 THIIA, TPYIIIOBBIX ¥ MHANBHAYAIBHBIX KOHCYIBTALMH, TEKYIIIEr0 KOHTPOJIS M IPOMEXYTOYHOI aTTeCTal|y, Ui

CaMOCTOATENBHON paboTsl 30 Mect, MyabTHMeHa mpoekrop benQ Pb 6200, nocka MarHUTHO-MapKepHasi, KOMIBIOTED,

OKpaH HACTEHHBIN

8. METOOAUYECKHUE MATEPHAJIbBI 11O JUCIUITVIMHE (MO Y JI1O)

Meroanueckoe obecrieueHne TUCHHUIUTAHEI IPUBEICHO B IPHIOKEHNUH K paboueil mporpaMme IUCHUILIHHEL (CM. TOKYMEHT
"MeTtoanueckue yka3zaHus AUCHUILIHHBI "3auét du3uka noaynpoBOJHUKOBBIX HaHOCUCTEM "),

NOAMVCAHO
3ABEAYIOLLMM
KADEZIPbI

NoAnMUCAHO
3ABE/IYIOLLIMM
BbIMYCKAIOLLIEA
KA®E/IPbI

noAnnCAHO
HAYAJIbHUKOM OA

YTBEPXAEHO

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

®reoy BO "PrPTY", PIPTY, JlutBnHos Bnagnmmp
leopruesuy, 3aBeaytowmii kadeaport MH3/

®reoy BO "PrPTY", PrPTY, JlutBnHoB Bnagummp
leopruesuy, 3aBeaytowmii kadeaport MH3J

®reoy BO "PrPTY", PIPTY, boapos Oner AHaTonbesnY,
HauanbHuk oTaena acnupaHTypbl

®rboy BO "PrPTY", PIPTY, MNpoHnH Muxann
BnaaumupoBuy, 1.0. pekTopa

Onepatop 340 000 "Komnanus "TeHzop" —

02.09.26 13:51
(MSK)

02.09.26 13:51
(MSK)

03.09.26 09:30
(MSK)

04.09.26 12:58
(MSK)

MpocTtas noanucb

MpocTas nognucb

MpocTas nognucb

MpocTas nognucb




