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

3auer "®usuka tBepaoro rejaa'

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi MuKkpo- ¥ HaHO0JIEKTPOHUKH

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.u., npogpeccop, Xonomuna Tamvsina Anopeeena

Pabouas nporpamMma JUCIUIITHHBL

3aver "®u3znka TBepaoro reaa'"

paspaborana B coorBeTcTBuM ¢ PI'OC BO:

OI'T k cTpyKType IpOrpaMM IOATOTOBKH HAYIHEIX U HAYTHO-TIEAArOTMYECKUX KAaJPOB B aCIUPAHTYpE (aTBIOHKTYpPE), YCIOBHAM UX
peann3alyy, CpoKaM OCBOCHHUS 3THX MPOrPaMM C yIETOM Pa3IHYHBIX (opM 00ydeHus, 00pa3oBaTeIbHBIX TEXHOIOTHH 1
0COOEHHOCTEH OTAENBHBIX KaTeropHuil acIMpaHToB (aIbIOHKTOB) (Mpuka3 MunobpHayku Poccun 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 ]_ICIII)IO OCBOCHHUSA JUCHHUIIIIUHBI ABJIACTCSA d)OpMI/IpOBaHI/IC Y aCllMpaHTOB CUCTEMATHYCCKUX 3HaHUH B 00JaCTH

(hyHIaMEHTaJIbHBIX TEOPETHUECKUX MIPUHIIUIIOB, ONPEEISAIONINX OCOOEHHOCTH (PU3MYECKUX IPOLIECCOB U SBJICHUII B
TBEpIBIX TeJIaX, KaK HaAYYHON OCHOBBI JUIS BHITTOJHEHHS HAyTHO-KBanudukaunonHoi padorel (HKP), nposenenuns nayaHo-
UCCIIeI0BATENILCKON M JalibHeHIel mpodecCHoHaIbHOM e TeTbHOCTH.

1.2 | B 3agaun IMCIUIINHBI BXOIUT:

1.3

- UIBYUYCHHUC (1)I/IBI/I‘IBCKI/IX nponeccos, CI)yH,E[aMeHTaJILHLIX OCHOB (1)I/ISI/IKI/I TBEPAOro T€jIa U METOAOB HX IMPAKTUIECKOI' O
HCIIOJIB30BaHM,

1.4

- paClIMPEHUC HAYYHOI'O KpYyro3opa 1 3pyaAnliuu aCllupaHTOB, OBJIaJICHUEC METOAAMU TCOPECTUICCKOI'O ONMMCaHNS U
OCHOBHBIMHU TECOPETHUCCKUMH MOACISIMU (1)I/I3I/IKI/I TBEPAOro Tejia ¢ YETKUM ONPEACICHUEM I'PAHULL, B MPEACTIaX KOTOPhIX
CIIPaBCIJINBBI TC WU NHBIC (I)I/ISI/I‘ICCKI/IS KOHICIIIINH, MOOCIIU, TCOPUH,

15

- COBEPIICHCTBOBAHNE HABBIKOB IMTOCTAHOBKHU d)HSPI‘iCCKOFO OKCIICPUMEHTA 110 U3YUCHUTIO CBOMCTB TBEPABIX TEJI,
NPUMCHCHHS COBPEMCHHBIX SKCIICPUMCHTAJIbHBIX MCTOAUK 1 I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaLII/IOHHLIX TeXHOHOFHﬁ;

1.6

- COBEPIICHCTBOBAaHNE HABBIKOB MOJIEIMPOBAHNUS (PH3NIECKHX MPOLIECCOB B TBEPIO-TENBHBIX MaTepHataXx U CTPYKTypax C
UCIIOJIb30BaHMEM COBPEMEHHBIX HH(OPMALIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHII;

1.7

- COBEPUICHCTBOBAHNE HABBIKOB l'[pO(beCCI/IOHaJ'ILHOFO H3JI0KECHUA HAYYHOTI'0, SKCIEPUMEHTAJIBHOI'O U TECOPETHUCCKOI'O
MaTtc€puajia B BUAC JOKIJIaa0B, Hpe3eHTaHHfI, Hay4YHBIX Hy6JIPIKaHI/II>'I;

1.8

- YMEHUS TCOPETUYCCKU 000CHOBATH SABJICHMA, O6yCJ10BJ]CHHbIC (1)PI3I/I‘{€CKI/IMI/I Inpouecca-Mu B TBEPABIX TEJIaX;

1.9

- IpUMEHEHUE PUOOPETEHHBIX TEOPETHUECKUX M MPAKTHIECKUX 3HAHHUH JUIS pelIeHUs] KOHKPETHBIX 3a/1a4 MpH
MIOATOTOBKE BBIITYCKHBIX paboT, B HAYIHO-UCCIIEIOBATEILCKOM, a TaKKe JajbHeHIIel mpodeccnoHaIbHOH AesTeNbHOCTH.

2. MECTO JUCHHATIIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

uxi (pasgen) OIT: | 2.3.6

2.1

TpeGoBanusi K NpeABapUTEIbHOMH NMOAT0TOBKE 00y4al0lIerocs:

2.2

Jucuuniannsl (MOAYJIM) M NPAKTUKH, 1JI51 KOTOPBIX OCBOEHHE JTAHHOW AUCHMILIMHBI (MOAYJIsl) HE0OX0AMMO KaK
npeauecTBymlee:

3.

KOMIETEHLIMHA OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS IV CIUTIINHBI
(MOJLYJIST)

B pe3yibTaTte ocBOeHHS TMCHUIIHHBI (MOTYJIsI) 00y4alomMiics A0JKeH

3.1

3HaTh:

3.11

0a30BbIe KOHIIENIIMU U MOJIENTH KBAHTOBOH U CTaTUCTHYECKON (PU3MKH, OCHOBHBIE CBOMCTBA U 3aKOHBI JIBMKEHUS
MUKPOYACTHUI, OCHOBBI (PU3UKH DIIEKTPOHHBIX MIPOLIECCOB B TBEPJOM TeJle U 30HHOH TEOPHH TBEPIBIX TEIL.

3.2

YMmerh:

3.2.1

HNPUMEHATH Ha MIPAKTHKE OCHOBHBIE MPHEMbI X IPOrpaMMHBIE CpecTBa 00pabOTKU U NPeACTaBICHUS JaHHBIX B
COOTBETCTBHH C 33J[a4eil UCCIEeI0BaHUsl (DU3UUECKUX ITPOLIECCOB B TBEPJIOM TeJle, 3JIEMEHTaX U KBaHTOBOPAa3MEPHBIX
CTPYKTYpaXx TBEPJOTEIbHOH 3IIEKTPOHUKH.

3.3

Baanern:

331

HaBBbIKaMHW SKCIICPUMEHTAJIBHOI'O UCCIIEAOBAHUSA MTAapaMETPOB U XapaKTECPUCTHUK TBEPAO-TCIIBHBIX MaTEpHUAJIOB U HpI/I60p0B
C UCIIOJIb30BAHUEM COBPEMEHHBIX I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHI:IX TEXHOJIOTHH.

4. CTPYKTYPA U COAEP)KAHME JUCIUIIJIMHBI (MOAYJIS1)

Kon
3AHATUA

HaunmeHoBaHue pasznenos u TeM /Buj 3anatus/ | Cemectp /| Yaco | Komneren- | Jlureparypa ®opma
Kvpe 10011 KOHTP0JIst

Pa3snean 1. 3auér

11

3auér /Tema/ 4 0

1.2

3auér /Cp/ 4 18 JI1.2 J11.3 3auér.
J1.1
JI1.4J12.1
J12.2713.1
5132233

1.3

3auér /IKP/ 4 0,25 JI1.2 J11.3 3ayér.
JI1.1
JI1.4J12.1
J12.2J13.1
019233

14

/3auét/ 4 53,75




5. OHEHOYHBIE MATEPHUAJIBI 110 JUCIIUITIJIMHE (MOJY JIIO)

OrneHoYHbIe MaTepHaITbl IPUBEACHBI B IPIJIOKEHUH K pabouei mporpaMMe JUCIUTUIHHBL (M. JOKYMEHT "OIeHOYHbIe MaTepraibl
o puctumoinHe "3auét Ousuka TBepaoro Tema"").

6. YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHUE JUCIUIIJIMHBI (MOY JIS)

6.1. Pexomennyemasi 1urepatrypa

6.1.1. OcHoBHas1 JIUTEepaTypa

Ne ABTOpBI, COCTaBUTENN 3arnaBue WzmarenscrBo, | KommuectBo/
roj Ha3BaHue ObC
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
Ocumnos 1O. B., Opmosa 2011, 70 c. bookshop.ru/5
M. H., Ciinneina JIL T, 6591.html
JI1.3 | PazymoBckas U. B. ®usuka TBepaoro teia. Yacts 2. JIMHaMUKa KPHUCTAILTMYECKON Mockaa: 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 MPOLIECCHl B TBEPAOM Telie : yued. mocodue Pszans, 2017, 1
68c.
6.1.2. lonoiHUTEeIbHAA JTUTEPATYPA
Ne ABTOpBI, COCTaBUTENH 3arnaBue W3zpatenscrBo, | KomuuectBo/
roj Ha3BaHue ObC
JI2.1 |IIaBnos I1.B., XoxnoB | ®usuka TBepmoro tena : Yued.mis By30B M.:Beicur.uik., | 5-06-003770-
A.D. 2000, 494c. 3,1
JI12.2 | Buxpos C.II., CBoiicTBa ¥ MPUMEHEHUE METAIUIOB U TOJYIIPOBOJIHHKOB : Pszans, 2004, 5-7722-0250-
Xonomuna T.A. Vueb.mocobue 84c. 2,1
6.1.3. MeTtoanueckue pa3padoTku
Ne ABTOpBI, COCTaBUTENN 3arnaBue WsnparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI3.1 | Xomomuna T.A. ®dusnka TBEpAOro Tena : MeTos. ykas.K IpaKT.3aHATHSIM Ps3ann, 2006, 1
39c.
6.2. ITepeuennb pecypcoB HHGOPMANHOHHO-TEJIEKOMMYHUKAIIHOHHOI ceTn "MHTepHeT"
Ol Caiit xadeapsr MUKpO- 1 HAHODIEKTPOHUKHI
22 Cucrema aucrannmonnoro ooyuenus ®I'6OY BO «PTPTVY»
23 | EmrHOe OKHO MOCTYIa K 00pa30BaTeNIbHBIM pecypcam




6.3 Ilepeyenb MporpaMMHOro odecneyeHnss 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 [lepeyeHnb JHUIEH3HOHHOT0 ¥ CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOIO0 o0ecrneyeHusi, B TOM YHCJIe
0TEe4eCTBEHHOI 0 MPOU3BOACTBA

HaumeHnoBanue

Onucanue

Kaspersky Endpoint Security

Kommepueckas nmuiieH3us

LibreOffice Csobomroe I10
Adobe Acrobat Reader Cso6onnoe I10
SMathStudio Cso6ognoe 1O
MathCAD Kommepueckas nuneH3us
6.3.2 Ilepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema KoncynsraurILitoc http://www.consultant.ru
6.3.2.2 |HMudopmarmonHo-npasosoii mopran I'APAHT.PY http://www.garant.ru
6.3.2.3 | CrpaBounast mpaBoBast cucreMa «KoHcysnbranTILtocy (moroBop 06 nHpopmMaimonnoi nomaepkke Nel342/455-100 or
28.10.2011r.)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI MOAYJIST)
42 y4eOHO-aJMHUHUCTPATHBHBIN KOopIyc. YueOHas mnaboparopus 24 mecra, MynbTumenua mpoekrop Ben QMPS575, nocka
1 MarHuTHO-MapKepHas, 3 KOMIbIOTEpa, 3 u3MepHUTeNbHBIX mpudopa NanoEducator, ycTpoiicTBO 3aTOUKK/TPaBIEHUS

30H10B, 2 cnekrpomerpa CD-26,8onpT™MeTpsl B7-21 A(3mt.)

8. METOAUWYECKHNE MATEPHUAJIbI ITIO JUCIUIIJIMHE (MO Y JIIO)

Meroanueckoe obecrieueHne TUCIUIUTAHEI IPUBEICHO B IIPHIOKEHNH K pabodeil mporpaMMe IUCIUILTHHEL (CM. TOKYMEHT
"MeToaudeckre ykazaHUs AucHUIUIMHBL "3auér dusnka TBepaoro tema"").

NOAMUCAHO
3ABEAYIOLLMM
KA®EZPbI

NoAnnCAHO
3ABEAYIOLLMM
BbIMYCKAIOLLIEV
KA®E/PbI

NOANNCAHO
HAYAJIbHUKOM OA

YTBEPXXAEHO

[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MNOANUCHIO

®reoy BO "PrPTY", PrPTY, JlutBnHoB Bnagnmmp
leopruesuy, 3aBeaytowmii kadeapoit MHIJ

®reoy BO "PrPTY", PIPTY, JlutBnHoB Bnagnmmp
leopruesud, 3aBeaytowmii kadeaport MHIJ

®rboy BO "PrPTy", PIPTY, boapos Oner AHaTonbeBmY,
HavanbHuK oTAena acnmpaHTypbl

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

02.09.26 13:51
(MSK)

02.09.26 13:51
(MSK)

03.09.26 09:30
(MSK)

04.09.26 12:58
(MSK)

Onepatop 340 000 "Komnaxus "TeH3op"

MpocTas noanucb

MpocTas nognucb

[MpocTas noanuce

MpocTas noanucb




