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'NTACOBAHO YTBEPXIAIO

3aB. BeITycKaroIme kadeapoit

IHPOU3BOJACTBEHHASA ITPAKTUKA
HayuyHo-ucciienoBarejabckas padora (4acTh 2)

pabouasi mporpamma

3akperuiena 3a kapeapoi MuKpo- 1 HAHOJJIEeKTPOHUKH
VueGHbIi TUIaH v11.04.04_25_00.pIx
11.04.04 DnekTpoHUKA U HAHORJIEKTPOHUKA

Kpanuduxarus MarucrTp

Dopma 00yaeHHS 0YHO-320YHAasI

Oommas TpyIoeMKOCTh 153ET

PacnpenesieHne 4acoB THCHHUIJIMHBI 0 ceMecTPaM

Cemectp
(<Kypc>.<Cemectp 3(2.1) 4(2.2)
Ha Kypce>) Hroro
Henens
Bup 3anarui vII PII v PII VI PII

KonraktHast 4 4 6 6 10 10
BHEAYTUTOPHAST
pabora
Wnas koHTaKTHASA 025(0251025]1025[05 |05
pabora
KoncynpTuposanue 2 2 2 2 4 4
nepen 9K3aMEeHOM H
MPAKTHKOMN
B TOM uncie B 207 | 207 | 315 | 315 | 522 | 522
bopme
MPAKT.MOATOTOBKH
HUroro ayj. 22512251225 1225(45 |45
KonrakrtHast pabora 6,25 16,25 18,25 1825|145 | 145
Yacel Ha KOHTPOJIb 8,7518,7518,75|8,75|175| 175
Wubie popmbr 201 | 201 | 307 | 307 | 508 |508
paboTHI
HUtoro 216 | 216 | 324 | 324 | 540 | 540

r. Pa3anb




IIporpammy cocraBuii(u):

0.¢h.-m.H., npo@., Xonomuna Tamvsna AnopeesHa

Pabouas nporpamma

HayuHo-ucciienoBare/bckas pabora (4acThb 2)

paspaborana B coorBeTcTBuH ¢ ®I'OC BO:

®I'OC BO - maructpatypa no HarpapieHuo noArotoBku 11.04.04 DnekTpoHHKa U HAHOAJIEKTPOHHKA (TIprKa3 MUHOOpHAYKH
Poccun ot 22.09.2017 r. Ne 959)

COCTaBJICHA HA OCHOBaHHH y4eOHOTO ILIaHa:
11.04.04 DnexTpoHUKA U HAHOINEKTPOHHUKA

YTBEPXKJIEHHOI0 Y4EHBIM COBETOM By3a oT 28.02.2025 nmpoTokon Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

MI/IKPO- H HAHOJJIEKTPOHUKH

IIporokomn ot 03.06.2025, Ne§
Cpoxk aeticTBust mporpammbl: 2025 - 2028 yu.r.




Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CyxaeHa U 0100peHa A
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
MHuKpo- 1 HAHODJIEKTPOHHKH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzuposanue PIIJI nis ucnoiHeHusi B ouepegHOM y4eOHOM roay

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

IIporokomor 2027 1. Ne

3aB. kadenpoit

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

MuKkpo- 1 HaH03JIEKTPOHUKH

IIpotokomor 2028 r. Ne

3aB. kadenpoit

Buzuposanue PII/] nis ucnmoiHeHus1 B 04epetHOM Y4eOHOM IOy

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

Ml/IKpﬂ- 1 HAHOJ3JIEKTPOHUKH

IIpotokonmor _ 2029 . Ne

3aB. kadenpoit




1. IEJIA HAYYHO-UCCJIEJOBATEJbCKOM PABOTHI

1.1 | Ilexpro OCBOEHHS TUCIMILIMHEI ABISAETCS (OPMUPOBAHUE Y CTYACHTOB-MAarlCTPAHTOB, 00YJarOMINXCA 10 HAPABICHHUIO
noarotoBky 11.04.04 «Onexrponuka u HaHo3neKkTpoHuka», OITOII «MuKpO- U HAHOAIEKTPOHUKAY, IPOPECCHOHAIBHBIX
KoMIleTeHnuil B coorBeTcTBUM ¢ PeepanbHbIM rOCYAapCTBEHHBIM 00pa30BaTelbHbIM CTaHIaPTOM IIOCPEACTBOM
obecrieueHus! ITaloB (POPMHUPOBAHUS KOMIIETEHIIUH B 4aCTU NPEJCTaBICHHBIX HUKE 3HAHUH, yMEHUH U HaBBIKOB.

1.2 | Bamaun:

1.3 | - yry6nieHne TeopeTHIeCKON MOIrOTOBKH;

1.4 - pa3BuTHE HABBIKOB IPUMEHEHHSI COBPEMEHHBIX METO/JOB UCCIIC0BAHUSL, IPEICTABICHHS U 3aLIUATHI PE3yIIbTATOB
BBINOJIHEHHOM PabOTHI;

15](- (bOpMI/IpOBaHI/Ie 1 Pa3BUTHUEC HABLIKOB IIPOBCACHUSA Hay‘lHO-HCCHeHOBaTeHLCKOﬁ pa60T1)1;

1.6 | - dopmupoBaHUe HABBIKOB CAMOCTOATENHHON TIOCTAHOBKH 337144, CTPYKTYPHPOBAHUS U aHAJIHM3a TOJTyYeHHbBIX
pe3ysbTaToB, (HOPMYIHPOBKYU BHIBOJIOB;

1.7 | - bopmupoBaHHe U pa3BUTHE HABBIKOB Pa3pab0TKH U MPUMEHEHHUS CIICIUATH3UPOBAHHOTO TIPOTPAMMHO-
MaTeMaTHYECKOr0 0OECIICUCHUS Ul  [IPOBEICHHS MCCICIOBAHMI U PEIICHHUS HHKEHEPHBIX 3a/1a4;

1.8 | - dopmupoBanue HaBBHIKOB HOPMYTUPOBKH LEJICH U 33124 HAYYHBIX HCCIIEIOBAHUN B COOTBETCTBHHU C TEHACHIUSIMU H
MIePCHEKTUBAMHU Pa3BUTHS SJICKTPOHUKU M HAHORJIEKTPOHUKH, a TAK)Ke CMEXKHBIX 00J1acTeil HayKH U TeXHUKH,
CHOCOOHOCTH 0OOCHOBAHHO BBIOMPATh TEOPETHUECKHUE M IKCIIEPUMEHTAIbHBIE METOIBI M CPEJICTBA PELICHHS
chopMyIHPOBAHHBIX 3a]a4;

1.9 - dopmupoBaHUe HABBIKOB Pa3pabOTKH TEXHUUECKHUX 33JaHUI Ha MIPOEKTUPOBAHUE TEXHO-IOTHUECKUX IPOIIECCOB
MIPOU3BOJICTBA MATEPUAIIOB U U3JCIHHA JIEKTPOHHOH TEXHUKH;

1.10 | - popmupoBaHUE HABBIKOB IPOSKTUPOBAHMS TEXHOJIOTHUECKHUX MPOLIECCOB PON3BOCTBA MATEPHAIIOB H H3IEIHHA
AJIEKTPOHHOM TEXHUKH C MCIIOJIb30BAHUEM aBTOMATH3UPOBAHHBIX CHCTEM ITOJITOTOBKU IIPOU3BOICTBA;

1.11 | - popMupoBaHrEe HABBIKOB pa3pabOTKU TEXHOJIOTHUECKON JOKYMEHTAIMH HA IPOCKTUPYEMBIC YCTPOICTBA, TPUOOPHI U
CHCTEMBI 3JIEKTPOHHO! TEXHHUKH;

1.12 | - popMupoBaHre HABBIKOB 00ECIICUCHHS TEXHOIOTMYHOCTH U3/ICHI JICKTPOHHON TEXHUKHU U ITPOIIECCOB UX
H3TOTOBIICHUS, OLICHKH SKOHOMUYECKON 3P (HEKTUBHOCTH TEXHOJIOTHIESCKHUX HPOIIECCOB;

1.13 | - dopmupOBaHUE HABBIKOB aBTOPCKOI'O COIPOBOXKICHUS pa3padaThIBa€MbIX YCTPOUCTB, IPUOOPOB U CHCTEM IEKTPOHHOM
TEXHHMKHU Ha 3Tanax NpOeKTUPOBAaHUA U IPOU3BOJCTBA;

1.14 | - noAroToBKa K BHINOIHEHHIO BBITYCKHOM KBAIU(UKAIIMOHHON paboTHI.

2. MECTO HUP B CTPYKTYPE OBPA30BATEJIbHOU ITPOT'PAMMBI

Hukn (pazgen) OIT: B2.B.01

2.1 | TpeGoBanus k npeaBapUTe/ILHOI MOATOTOBKe 00y4alolerocs:

2.1.1 | nTensiexTyalbHble MaTepUaIIbl U CTPYKTYPHI B DJICKTPOHUKE

2.1.2 | Mukpo- ¥ HaHOCEHCOPBI

2.1.3 | HanoanekTpoHuka

2.1.4 | HayuHo-uccnenoBarenbckas padora (4actb 1)

2.1.5| Ynopasienue cBOiCTBAMU HAHOMATEPHAJIOB U HAHOCTPYKTYP

2.1.6 | CoBpemenHas ¢uiocodust 1 METOAOJIOTHS HAYKU

2.1.7 | AnanTuBHBIC MaTEepPHAIIbI

2.2 | JucuunauHbl (MOAYJIH) M PAKTHKH, ISl KOTOPHIX OCBOEHHE JAHHOW JUCHUTIJIMHBI (MOAYJI51) HEOOX0TUMO KaK
npeamecTeyomee:

2.2.1 | BeimosiHeHHE 1 3alUTa BBITYCKHON KBaTH(UKAHOHHONW paboThI

3. KOMIIETEHIINH OBYYAIOIIEI'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA HUP

YK-1: Cnoco6eH ocymiecTBJIsITh KpUTHYECKH I aHAJIN3 NPO0OJIEMHBIX CUTyalMii HA OCHOBE CHCTEMHOI'0 MOAX0/a,
BbIPa0aThIBaTh CTPATErHIO AeiicTBUI

YK-1.1. Kputnyecku aHaJu3upyeT NpodIeMHYI0O CHTYallHI0 KaK CHCTEMY, BBISIBJISISI €€ COCTABJISIIONINE U CBA3M MEK/IY HUMH

3Harth

TEOPHI0 PACCMOTPEHUS MPOOJIEMHON CUTYAIH KaK CHCTEMBI.

YMmeTnh

KPUTHUYECKH aHAJIU3UPOBATh MPOOJIEMHYIO CUTYAIIUIO KaK CUCTEMY, BBISBIISS €€ COCTABIISIONINE U CBSI3U MEXKILy HUMH.
Baagern

HaBbIKAMH KPUTHYECKOTO aHaIM3a NPOOJIEeMHON CUTYyalluu KaK CHCTEMBbI, BBISBIISS €€ COCTABIISIONINE U CBSI3H MEX/y HUMH.

YK-1.2. BelpafaTbiBaeT CTPATerui0 peleHus NpodjeMHON CUTYyallli HA OCHOBE CHCTEMHOI0 M MeKIHCHUIIJIUNHAPHOIO
N0JAX0/10B




3HaThL

OCHOBHbBIE CTpaTEeruy peuieHns: NpoOIeMHON CUTyallui HA OCHOBE CUCTEMHOTO U MEXIMCIUILIMHAPHOTO MOIX0/10B.
YMmeTh

BbIpa0aThIBaTh CTPATETHIO PEIIEHHS MPOOJIEMHON CUTyallud Ha OCHOBE CUCTEMHOT'O M MEXIUCIHUIUIMHAPHOTO MOIXO0JI0B.
Baaners

HaBBIKAMH PEIICHHUS MPOOJIEMHOM CUTyallui Ha OCHOBE CUCTEMHOTO M MEXIUCIUIUIMHAPHOTO TIOAXO0I0B.

YK-1.3. BcecTopoHHe HCIOIb3yeT 0CHOBHBIE MP00JIeMHbIe KATETOPUH METOX0JI0TUH M (puiI0copur HAYKH JJIsl CHHTe3a
HOBOT'0 3HAHUS

3HaThL

OCHOBHbI€ ITPOOJIEMHBIE KATETOPUH METOAOJIOTHH U (PHIIOCOPHH HAYKH.

YMmeTh

BCECTOPOHHE HCIOJIb30BATh OCHOBHBIE MPOOJIEMHBIE KATETOPUH METOIOJIOTHU U PUI0CcO(GUU HAYKH JUIS CHHTE3a HOBOTO 3HAHUSL.
Baaners

HaBBIKAMH BCECTOPOHHETO UCIIOJIb30BAHUS OCHOBHBIX NMPOOJIEMHBIX KATETOPHH METOIOJIOTHH U (HUITIOCOPHUN HAYKH JIJIsl CHHTE3a HOBOTO
3HAHMSL.

IIK-1: CnocodeH coBepLICHCTBOBAThL IPOLECCh H3MepPeHHIi NapaMeTPOB U MOAU(HKAIUHU CBOIICTB HAHOMATEPHAJIOB H
HAHOCTPYKTYP

IIK-1.1. MoaepHH3HpYeT CyIIeCTBYIOIIME H BHEAPsieT HOBbIEe METOABI H 000py10BaHKe 118 M3MEPEHHUI IapaMeTPOB
HAHOMATEPHAJIOB H HAHOCTPYKTYP

3HaTh

CYIIECTBYIOIIHE METOABI 1 000pYIOBaHKE Il H3MEPEHUH TTApaMeTPOB HAHOMATEPUAIIOB U HAHOCTPYKTYP.

YMmern

MOJICPHU3HPOBATh CYIIECTBYIOLINE U BHEAPSATh HOBBIE METOJIBI U 000PYIOBaHUE IS H3MEPEHHH MTapaMeTPOB HAHOMATEPUAJIOB U
HAHOCTPYKTYP.

Baagerb

HaBBIKAMH MOJICPHU3AIIUH CYIIECTBYIOIUX U BHEPEHHEM HOBBIX METO/IOB M 000pYyI0BaHHS I U3MEPEHHUI TapaMeTPOB HAHOMATEPUAIIOB
W HAHOCTPYKTYP.

IIK-1.2. MoaepHH3HpYyeT CyIleCTBYIOIIME U BHeAPsieT HOBbIe Npouecchl 1 000pyA0BaHue ISl MOAU(PUKALIMY CBOJCTB
HAHOMATEPHAIOB H HAHOCTPYKTYP

3HaTh

CYLIECTBYIOLIHME MPOLECCHl U 000pyIOBaHUE sl MOIU(PHUKAIIMK CBOWCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP.

YMmerns

MOJICPHU3UPOBATH CYIICCTBYIOIINE U BHEAPSATH HOBBIC MPOLIECCHI ¥ 000pYyI0BaHHE /I MOAM(DUKAIIUA CBOWCTB HAHOMATEPHAIIOB U
HaHOCTPYKTYP.

Baaners

HaBBIKAMH MOJICPHU3AIMH CYNIECTBYIOLIMX M BHEAPECHUEM HOBBIX MPOLECCOB U 000pyI0BaHUs IS MOJU(HUKALINY CBOHCTB
HaHOMAaTEPUAIOB U HAHOCTPYKTYP.

IIK-2: CnocoGeH pyKkoBOMTL IOAPAa3/ieIeHUsIMH 10 U3MEePeHUSIM IapaMeTPoB U MOJU(HUKALUHU CBOIICTB HAHOMATEPHAIOB H
HAHOCTPYKTYP

TIK-2.1. OpranusyeT ¥ KOHTPOJHPYeET NPoLecchl H3MepPeHHii NnapaMeTpoB U MOAU(HKAIMHU CBOHCTB HAHOMATEPHAJIOB H
HAHOCTPYKTYP

3HaTh

OCHOBHBIE MTPOIIECCHI U3MEPEHHI TapaMeTPOB U MOAU(DHUKAIIMN CBOWCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP.

Ymern

OpraHU30BBIBATH U KOHTPOJUPOBATH MPOLIECCH K3MEPEHUH MMapaMeTpOB U MOJU(PHUKALIMU CBOICTB HAHOMATEPHUAIOB M HAHOCTPYKTYP.
Baaners

HaBBIKaMH MIPOBEICHUS MPOLIECCOB H3MEPECHUH MapaMeTPOB U MOTU(PHKALIMU CBOMCTB HAHOMATEPHAIOB 1 HAHOCTPYKTYP.

IIK-2.2. Pazpab6aTbiBaeT njianbl M rpagukn padoT B mogpa3aeaeHUsX 0 M3MEePEeHUsIM NapaMeTPOB M MOAU(PHKALMHI
CBOMCTB HAHOMATEPHAJIOB M HAHOCTPYKTYP

3Harth

OCHOBBI pa3pabOTKH TUIAHOB M rpa)uKOB pabOT B MOAPA3ICICHUAXK [0 U3MEPEHHUSIM MTapaMeTPOB U MOJM(UKAIUK CBOWCTB
HaHOMAaTePHAIIOB M HAHOCTPYKTYP.

YMmeTnh

pa3pabarbIBaTh IUIaHBI ¥ rpadUKH paboT B MOAPA3JCICHUAX 110 U3MEPEHUSIM MapaMeTPOB U MOAMMUKAIIMHA CBOWCTB HAHOMATEPHAIIOB U
HaHOCTPYKTYP.

Baaners

HaBBIKAMH pa3pabOTKHU IUIAHOB U TpadUKOB paboT B MOAPA3ACICHHUSAX 110 H3MEPEHHUSIM MMapaMeTPOB U MOTU(PHUKAIIUH CBOHCTB
HaHOMATEPHAaJIOB U HAHOCTPYKTYP.

B pesyastate HUP o0yuaromuiicsa nonxeH

3.1 | 3HaTh:




3.1.1 | coBpeMeHHbIe POOIIEMBI B 00J1aCTH JIEKTPOHUKH, HAHOJJICKTPOHUKH, HAHOTEXHOJIOTHI; COCTOSIHUE, TPOOIIEMBI,
TEHJICHIIMH U TIEPCIICKTUBBI PAa3BUTHUS U UCIIOJIB30BaHHS TOCTIIKCHUIH MUKPO- U HAHODJICKTPOHUKH B PA3JIMYHBIX 00IaCTSIX
HAYKH U TEXHUKH; (U3MYECKHE SIBICHUS U MPOILECCHI, HCIOIb3YEeMBbIE ISl COBEPLUICHCTBOBAHHS U3BECTHBIX U CO3/IaHUS
HOBBIX IIPUOOPOB U TEXHOJIOTHH; METOHOJIOTHIO HCIIOIb30BAaHHs COBPEMEHHOTI'O aHAJIUTHYECKOTO 000PY/I0BaHUS B MUKPO-
1 HAaHODJIEKTPOHUKE.

3.2| Ymetn:

3.2.1 | ocymiecTBIATh MOMCK UCTOYHUKOB JINTEPATYPHI 10 TEME HUCCIICTOBAHMS HIIH Pa3pabOTKH C MPUBIICUCHUEM COBPEMEHHBIX
MH()OPMAIIMOHHBIEC TEXHOJIOTHIA; TPOBOJUTH aHATIN3, CHCTEMATH3AIUIO U 0000IICHHEe HAYYHO-TEXHUUECKO# HH(OopMaIiu
10 TeMe ucciIenoBanus (pa3paboTKu); IPUMEHATH HHGOPMALIMOHHBIE TEXHOIOTHH 1 IPOTPaMMHBIE IPOIYKTEHI,
OTHOCSIIHECS K MPO(ECCHOHATBHOM cdepe; pelaTh MPUKIaIHbIC 33/1a41 B 00JIACTH HCCIIe0BaHuH (pa3paboTok)
JIEKTPOHHBIX YCTPOWCTB; OCYIIECTBIATH 000D, CHCTEMATH3aNNIO, aHAIN3 HEOOXOJUMBIX MATEPHAIOB ISl BBIITOJTHEHHUS
BBIITYCKHOH KBaMU(HKAHMOHHON pabOTh; 000CHOBAaHHO BEIOMPATH COOTBETCTBYIOIIME METOABI U METOIUKH MCCIIET0BAHUS,
WCXOJS U3 3324 TeMbI BBITYCKHOM KBATU(DHUKAIIMOHHOHN PabOThI; MPOBOJUTH CTATUCTUIECKYIO 00pabOTKY
9KCIIEPUMEHTANBHBIX JIAHHBIX, AHATU3UPOBATh PE3yJIbTAThI M MPEICTABIATH UX B BUJIC 3aBEPIICHHBIX HAYYHO-
HCCIIEIOBATENbCKUX Pa3paboTOK (0TUETa IO HAYYHO-UCCIIeI0BATENbCKOM padoTe, TE3UCOB JIOKIIAI0B, HAYYHOU CTAThH,
BBIITYCKHOH KBAJU(UKAIIMOHHOW PabOTHI).

3.3| Bragets:
3.3.1 | 5KCIepUMEHTAIILHOTO UCCIICI0OBAHUS ITAPAMETPOB M XapaKTEPUCTHK TBEPIOTEIBHBIX MAaTEPHAJIOB U IIPUOOPOB.
4. CTPYKTYPA U COAEP KAHUE HUP

Kox HaunmenoBanue pa3aenoB u TeM /Buj 3ausatusi/ | Cemectp / | Yacos | Komneren- | Jlutepatypa ®opma

3aHATHS Kype 1070 KOHTPOJIS
Pa3znen 1. OcHOBHBIE LeJIH, 321244 U
cofiep:KaHUe HAYYHO-HCCIIeI0BATe/IbCKOM
PadoTLI MATHCTPAHTOB, YaCTh 2, cemecTp 3.

11 OCHOBHBIE LIEJH, 33/1a41 U COJIepKaHNE HAyYHO- 3 0
HCCIIe0BaTeNLCKOM paboThl MArMCTPaHTOB, YacTh
2, cemectp 3. /Tema/

1.2 Pa3paboTka TEXHOIOTHYECKOW JOKYMEHTAIINU Ha 3 2 JI1.1J11.2 Ortuer o HUP,
MPOEKTHPYEMBIE YCTPOHCTBA, MPUOOPBI U CUCTEMBI JI1.3 4acTh 2,
SJIEKTPOHHON TEXHUKU. ABTOPCKOE JI1.4J12.1 cemecTp 3.
CONPOBOJK/IEHHE pa3pabaThiBaeMbIX YCTPOUCTB, J2.2 Hduddepenmpo
IpUOOPOB U CUCTEM IEKTPOHHOHM TEXHUKH Ha 0132 33 54 | BauHBIH 3a-ueT.
JTanax MPOEKTHUPOBAHUSI U INIPOU3BOJCTBA. 2536 37
Meroauyeckue 0COOEHHOCTU MOJTOTOBKH
PE3yJIbTaTOB UCCIEIOBAaHUH IS OIyOIMKOBAaHUS B
Hay4YHOI IleyaTu, COCTaBIeHHsI 0030pOB, OTUYETOB
¥ JoK1anoB. [loAroTOBKa M Mpe3eHTaIHs OTYETa O
HUP, gacts 2. /Kuc/

1.3 C6op, 00paboTKa 1 aHAIM3 HAYYHOH, 3 0,5 JI.1 J11.2 Yactp 1-5
CTaTUCTUYECKON U IPOU3BOICTBEHHO- JI1.3 otyera 0 HUP,
TEXHOJIOTMYECKOH MH(OPMAIIHH 110 BHIOPAHHOMY JI1.4J12.1 4acTsb 1,
00bekTy uccienoBanus. /KBP/ 2.2 cemectp 2.

21092 33 B4 | Judpdeperuupo
2556 97 BaHHBIH 3a4eT.

1.4 IIpoekTHO-KOHCTPYKTOpCKasi, TPOU3BOJCTBEHHO- 3 0,5 JI1.1J11.2 Yacts 2-1
TeXHoJIorHn4YecKast u( Win) SKCIIEpUMEHTAIbHAS J1.3 otuera o HUP,
yactu 3aganus mo reme HUP. /KBP/ JI1.4J12.1 4acTs 1,

J12.2 cemectp 3.
0109233 54 | Ilpunoxenue k
25056 27 otuery o HUP.
Juddepenumpo
BaHHBIN 3a4eT.

1.5 DopMyIUpOBaHUE MYHKTOB HAy4YHOI HOBU3HbI 3 0,25 JI1.1J11.2 Yacts 3-1

HUP. /KBP/ J1.3 otyera o HIP,
JI1.4J12.1 4acTs 1,
J12.2 cemecTp 3.
2132 33 54 | dAuddepenuunpo
25056 27 BaHHBIH 3a4er.
1.6 VYyacTie B HAy4HO-TIPAaKTHUECKUX 3 0,5 JI.1J11.2 Tesuce (He
koH(pepenuusx. /KBP/ J1.3 MmeHee |
J1.4J12.1 KoH(pepeHIun
2.2 PUHL).
01323354
2536 37




1.7 [Ty6nukanus crareu. /KBP/ 0,25 JI1.1 J11.2 1 crates PUHII,.
JI1.3
JI1.4J12.1
J12.2
010233 54
3596 37
1.8 BrinonHenne caMocTosITenbHOM paboThl (110 0,5 JI1.1J11.2 Yactb 4-1
ycMoTpeHuto pykooauteisi). /KBP/ JI1.3 otuera o HUP,
JI1.4J12.1 4yacTh 1,
J12.2 cemecTp 3.
019233 54 | Juddepenuupo
3556 37 BaHHBIH 3a4er.
1.9 IMonroroBka u nmpe3enTanus otuera no HUP, yacts 0,5 JI.1J11.2 Huddepeniupo
1, cemectp 2 Ha 3acenanuu Kadeapsl. /KBP/ JI1.3 BaHHBIN 3a4eT.
JI11.4J12.1 Jloxnan u
J12.2 IPE3eHTaLus 110
213232334 pe3ynbraTtam
D536 D7 HUP, gacts 1 B
1 cemectpe
OdopMmiteHHBIIH
otuer 0 HUP 3a
3 cemecTp.
Paznen 2. Unas ¢popma padoThI.
2.1 Wnast popma padotsr. /Tema/ 0
2.2 Wnas popma pabotel. /MOP/ 201 JI1.1J11.2 Otuér o HUP.
JI1.3 Juddepenuupo
JI1.4712.1 BaHHBIN 3a4€T.
J12.2
010202354
35096 37
Pazgen 3. IIpomeskyTouHast aTTeCTAIMS.

3.1 [TonroroBka K arrecTanyy, HHas KOHTaKTHas 0
pabora. /Tema/

3.2 [Monroroska k 3auéry. /3a0/ 8,75

3.3 [puém 3auéra. /MKP/ 0,25
Paznen 4. OcHOBHBIE LEJIH, 321291 U
cojiep:KaHue HAYYHO-HCCIeI0BATeIbCKOM
padoThl MATHCTPAHTOB, YaCTh 2, ceMecTp 4.

41 OCHOBHBIE TIeTTH, 331349 U COJIepPIKaHNe HAYTHO- 0
HCCIIeI0BATENbCKOM paboThl MArUCTPAHTOB, YaCTh
2, cemectp 3. /Tema/

4.2 WNupuBuayansHOE 3a1aHHE M OCOOCHHOCTH 2 JI1.1 J11.2 Oruer 0 HAP,
BBITIOJTHCHMS. AHAJIN3, CUCTEMATHU3allud U JI1.3 JacTh 2,
000011eHNEe HAYYHO-TEXHUYECKOH NHPOpMAIK 1O JI1.4J12.1 cemectp 4.
teme HUP npu nmogroroske BKP. Metomgmueckne J12.2 HMuddepeniupo
0COOEHHOCTH MOJTOTOBKH PE3yJIbTaTOB 0102233 354 | BanHBIN 3auerT.
uccnenoBanni k u3noxxkenuio B BKP.  Iloaroroska D556 D7
u nipe3enTanus oryera o HUP, acts 2. /Kue/

4.3 CornacoBanue ¢ IpeANpUATHEM HHIUBULYAJIBHOTO 2 JIT.1 JI1.2 Huddepeniupo
3aJaHus B COOTBeTCTBUHU ¢ Temoit HUP, yacTh JI1.3 BaHHBIN 3a4€T.
2. /KBP/ JI1.4J712.1

J12.2
010202354
35056 37

4.4 CocraBieHne aHATUTUYECKOTO 0030pa HAYYHO- 1 JIL.1J11.2 Yactp 1-1
TEXHUYECKOM JIUTEpaTyphl IO TEME JI1.3 otyeta 0 HUP,
HHANBUAYaNbHOTO 3a1anus 1o HUP, gacte JI1.4J12.1 4acTh 2.

2. /KBP/ J12.2 Huddepeniupo
019233 354 | BanHbIi 3aueT.

95056 07




4.5 IMowuck 1 aHamu3 MHGOPMAIIMOHHBIX PECYPCOB, 4 1 JI.1J11.2 Yactsb 2-1
000CHOBaHUE TEOPETUKO-METOA0JIOTHUECKIX JI1.3 otuera o HUP,
OCHOB HCCJIE/IOBaHHUS MU pa3pabOTKH 110 TeMe JI1.4J12.1 qacTsb 2.
HHAMBHUIyasnbHOrO 3ananus 1o HUP, gacte J12.2 Juddepenuupo
2 /KBP/ 01023354 | BaHHBIN 3aueT.
3536 37
4.6 [IpoeKTHO-KOHCTPYKTOPCKHHA, IPONU3BOACTBEHHO- 4 1 JIL.1J11.2 Yactb 3-1
TEXHOJIOTHYECKHUI U (MITH) DKCTIEPHUMEHTAIbHBIH JIL.3 otuera o HUP,
JTansl. BelnonHeHne OCHOBHOM yacTu JI1.4J12.1 9acTh 2.
WHAUBHUIyaIbHOTO 3ananus no teme HUP, wactp J12.2 Juddepenuupo
2. /KBP/ 013233 D54 | BaHHBIH 3a4erT.
2536 37
4.7 BbIBOAIBI 1 3aKITIOYEHHE 110 BEIITOTHEHUIO TEMBI 4 1 JI1.1J11.2 Yacts 4-s
MHIUBUAYaIbHOTO 3a1anus no HUP, gacts 2. JI1.3 oruera o HUP,
AHanu3 pe3yabTaToB pa3paboTKU JI1.4J12.1 4acTh 2.
(3KCIEPUMEHTANIBHOTO HCCIIEI0BAHMUS), J12.2 Juddepenuupo
MOJIETIPOBAaHKE MIPOLIECCOB, MTAPAMETPOB, 21325334 | BauHBIH 3a4erT.
XapakTepUCTUK oObekTa uccienoBanus. /KBP/ 3556 37
4.8 OdopmiieHne, MOATOTOBKA K TIPE3CHTAIHH U 3 1 JI.1J11.2 Otuet o HUP,
3ammura otyera o HUP, wacts 2. /KBP/ JI1.3 JacTh 2.
JI1.4712.1 Juddepenuupo
J12.2 BaHHBIH 3a4er.
31323354
2596 37
Pa3nen 5. Unas ¢popma padoTsl.
5.1 WNuas popma padora. /Tema/ 4 0
5.2 WNuas popma padoter. /UDP/ 4 307 JI.1J11.2 Otuet o HUP.
JI1.3 Juddepenuupo
JI1.4712.1 BaHHBIN 3a4eT.
J12.2
31323354
3536 37
Pa3nen 6. [IpomexxkyTouHasi aTTecTamusl.
6.1 ToaroroBka K aTTeCTaIMy, UHAST KOHTAKTHAS 4 0
pabora. /Tema/
6.2 IToaroroBka k 3auéty. /3a0/ 4 8,75 KontpomnbHble
BOIIPOCHI.
6.3 TIpuém 3auéra. /MKP/ 4 0,25 KontpomnbHbie
BOIIPOCHI.

5. OHEHOYHBIE MATEPHAJIBI IIO HUP

OreHoYHBIE MaTepUalIbl IPUBEICHBI B IPHIIOKEHHH K padoyeil mporpaMMe JUCIHIUIMHEL (CM. TOKyMeHT "OLeHOYHbIe MaTepuabl
o nquctumuinHe "Hay4aHo-uccnenoBarensckas padora (qacts 2)"").

6. YHAEBHO-METO/MYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHUE HUP

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHast TMTEpPaTypa

Ne ABTOpBI, COCTaBUTENN 3arnaBue W3patensctBo, | KommuectBo/
rox Ha3Banue DbC
JI1.1 | Mapkos B. @., Marepuanbl COBpEMEHHOM AJIEKTPOHHKH : y4eOHOe mmocodue ExarepunOypr: |978-5-7996-
Myxamenssuaos X. H., Ypansckuit 1186-6,
Mackaesa JI. H., (benepanbHbINH http://www.ipr
Mapxkosa B. ®. YHUBEPCHUTET, bookshop.ru/6
3BC ACB, 9626.html
2014, 272 c.
JI1.2 |Yenebaes C.B. Pa3zpaboTka TeXHONIOTHYECKOW IOKyMEHTAINH : Y4eOHoe Pszann: PULL ,
mocooue PIPTVY, 2012, https://elib.rsre

u.ru/ebs/downl
0ad/1020




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI1.3 | Yernakosa C.T'., Hayuno-uccnenoBarenbckas pabora : METOJI. yKas. Ps3ans, 2016, 1

Kucenesa O.B., 20c.

Cxkpunikuna O.B.,

[ypukosa U.b.

JI1.4 | Kopammosnu A.A., CrierasbHbIC TJIaBbl COBPEMEHHOM (DU3UKU M HAHODJICKTPOHUKH: Psi3ann: PULL ,

JlutBunos B.T'. yueb. mocobue : YueGHOe mocodue PI'PTY, 2022, https://elib.rsre
u.ru/ebs/downl
0ad/3958

6.1.2. lonoJIHUTebHAS JIUTEPaTypa
Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
rof Ha3BaHue ObC
JI2.1 |Xonomuna T.A., IloaroroBka CTyIEHTOB K TEKYLIEMY U IPOMEXYTOUHOMY Pasans: PUIL ,

Esnoxumosa E.H. KOHTPOJIFO OCBOCHHST KOMITETSHIMH : MeToan4ecKue yKa3aHus PI'PTYVY, 2016, https://elib.rsre
u.ru/ebs/downl
0ad/1295

JI2.2 | Jloktroxun B.H., Meronnueckue MaTeprasl IO MOATOTOBKE M NMPEACTAaBICHUIO Ps3anb, 2009, 978-5-7722-
Mansuenko C.1., (pe3eHTaIi) HHHOBAMOHHBIX IPOEKTOB CTYCHTOB, 52c. 0309-5, 1
Muxees A.A. aCIHUPaHTOB U MOJIOJIBIX YUEHBIX 110 HAIPABICHUIO

"Hanomarepuansr" : yued. mocobue
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"
31 | Caiir kadenpsl MuKpo- 1 HaHOekTporUkH PIPTY: http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema mucraniornoro ooyuennss ®T'60Y BO «PTPTVY», pexxum poctyma: http://cdo.rsreu.ru/
33 | ExuHOe OKHO JoCTyma K oOpa3oBatenbHbIM pecypcam: http://window.edu.ru/
D4 | UurepHetr YuuBepcutetr Uubopmarmonnbix Texuomoruii: http://www.intuit.ru/
35 | OnexrponHO-6MOIMOTEYHAs cucTeMa «IPRbOOKS» [DnexTponHEIit pecype]. — Pexnm gocTyna: oCTyI U3 KOPHOPATUBHON

cetu PITPTY — cBoboaHBIM, fOCTyM U3 ceT MHTepHeT — no mapoJtto: https://iprbookshop.ru/

D6 | DnexkTpoHHO-OHOIMOTEYHAs cUCTeMa M3aTeNnbeTBa «JIaHpy [DnekTpoHHBIH pecypc]. — Pexxum goctyma: ocTym u3
xopriopatuBHoii cetu PIPTY — cBoGoHbIH, nocTyn u3 cetn MHTepHeT — o maposnto: https://www.e.lanbook.com
27 OnekrponHas 6ubnmmoreka PIPTY [DnektponHsiii pecype]. — Pesxum noctyna: u3 koproparusHoit cetu PI'PTY — o

maposo: http://elib.rsreu.ru/

6.3 Ilepeuens mporpaMMHOro odecrevyeHnsi 1 UHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 [lepeyeHb JTUIEH3HOHHOTO H CBOOOTHO PACPOCTPAHSIEMOr0 MPOrPAMMHOI0 00ecrevyeHusl, B TOM YucJjie
0TEeYeCTBEHHOr0 MPOU3BOICTBA

HanmenoBanue Onucanmne

OnepauunonHas cucremMa Windows XP

Microsoft Imagine, Homep noamucku 700102019, 6eccpotno

Omnepannonnas cuctema MS DOS

beccpouno. Kopnopatusnas nunensus Microsoft Imagine Membership ID

700565239
Kaspersky Endpoint Security KomMmepueckast THIEH3Hs
LibreOffice Caob6oanoe ITO
Adobe Acrobat Reader Csoboxnoe I10
LabVIEW KommMmepueckas nuteH3ns
6.3.2 Ilepeyennb nHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema Koucynprantllimroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OGECIHEYEHUE HUP

57 y4eOHO-aIMUHUCTPATUBHBIN KOpITyc. YueOHas aboparopust

JUTSL IPOBEICHHS 3aHATHIH CEMUHAPCKOTO TUIIA, IPYNIIOBBIX M MHAUBUAYAIbHBIX KOHCYIBTALU, TAOOPATOPHBIX padoT
TEKYIIEro KOHTPOJISI U TPOMEKYTOYHOH aTTeCTAllMK, OCHAILCHHAS JTa00paTOPHBIM 000pYJOBAaHAEM

20 mect, MynbTHMeaua npoextop Aser X128H, nocka MarHUTHO-MapKepHas, KOMIbIOTEP, 8§ 1a00paTOpHBIX CTOJIOB, 3
kommnbloTepa ,010ku nutanus BUIT-009 (7 wr.), BUII-010(4 w.),Bonbr™eTpbl B7-21(4 wit.), B7-21A(3 wrt.), ©283,
reneparopsl [4-165, T'4-81, 16-27, usmeputens J12-56, nazep JITU-502, ocumnorpader C1-65, C1-76

42 y4eOHO-aIMUHUCTPATUBHBIN Kopnyc. YueOHas nabopatopus 24 Mecta, MynbTHMeaua npoekrop Ben QMP575, nocka
MarHuTHO-MapKepHasi, 3 KOMITbIOTEPa, 3 n3MepuTenbHbIX mprubopa NanoEducator, ycTpoiicTBO 3aTOYKH/TPABICHHMS
30H/10B, 2 cnekrpomeTpa CD-26,BonbT™Merpsl B7-21A(3mt.)




501 naGopaTopHslil kKopiyc. YueOHas ayAUTOPHUs UL IpoBeJeHNUs ydeOHbIX 3ansaTuil CrenuanusupoBanHas Mebens (37
IIOCaJI0YHBIX MECT)

3 I1K: Intel Celeron CPVJ1800 — 25 .

Bo3moxxHOCTS OAKTIOUEHNS K ceTn MHTepHeT u obecriedeHneM JOCTyIa B 3IeKTPOHHYIO HH()OPMAaHOHHO-
oOpazoBatenbHyto cpeny PIPTY

343 yueOHO-aAMUHUCTPATUBHBIN KOPITyC. YueOHO-BCIIOMOTaTeIbHAs
4 Aynautopust Uil XpaHEHUS] 1 PEMOHTa 000py/I0BaHHS
2 KOMITbIOTEpa, MPUHTEP, CKaHEP, 5 MeCT

8. METOAUWYECKHWE MATEPHAJIBI I1O HUP

Meroauyeckoe 0OecreueHne TUCHHUIUTHHBI IPUBEACHO B IIPUIIOKEHHUH K paboueil mporpaMMe TUCILHILIMHEI (CM. JOKYMCHT
"Mertoanveckue ykaszanus rmo aucuuiuinae "HaydaHo-uccnenoBarenbekas pabora (qacts 2)™).

OnepaTtop 340 000 "KomnaHus "TeH3op" —

LIOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMWCHIO

noanncAHO ®reoy BO "PrPTY", PFPTY, JIuTBuHOB Bnagummp 01.07.25 17:48 (MSK) Mpoctas noanuck
3ABEAYOLLMM leopruesuny, 3aBeaytowwmii kadeapont MHIJ

KA®E/PbI

noanncAHO ®reoy BO "PrPTy", PrPTY, JiutenHos Bnagnmmp 01.07.25 17:48 (MSK) Mpocras noanuce
3ABEAYOLLMM leoprueBuy, 3aBeaytowmii kadeaport MH3J1

BbIMYCKAIOLLIEN

KA®E/[PbI




