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Conep:xkanue
NHocTpaHHbIH 53BIK B TPOodeCCHOHAIBHOU cdhepe

HayuHo-nccienoBaTenbCKuil ceMUHap M0 COBPEMEHHBIM IpobiieMaM (U3UKH
HAHOCTPYKTYP

Hay4no-uccnenoBarensCkuil CEMUHAP 110 METOAAM aHalln3a CTPYKTYp U
cpeacTBaM 00pabOTKH ONTHYECKON HHPOpMAITUU
Hay4dHo-uccnenoBarenbCKkuii cCeMUHAp 110 METOJaM MaTeMaTHYECKOIO
MOJEJINPOBAHUS

Hay4dHo-uccienoBarensckoe MpOEKTUPOBAHUE

KoMIbroTepHBIE TEXHOJIOTUN

®du3rKa U TEXHOJIOTHH CO3/1aHUsI HAHOCTPYKTYP

CoBpeMeHHas MPOMBILUICHHAS 3JIEKTPOHUKA

N30panHbIe BONPOCHI (PU3UKH OBEPXHOCTU TBEPAOrO Tela
N36panHble raaBbl KBAHTOBOM 3JEKTPOHUKU

CrienranbHbIE METO/IbI TEXHOJIOTMH BBIPALIMBAHNS TOHKHMX IIJIEHOK
NudopmanmonHas ontuka

®du3rKa MarHUTHBIX IJIEHOK U HAHOPA3MEPHBIX CTPYKTYP
BonokoHHO-ONTHYECKUE N3MEPUTEIbHBIE MPE0OPa30BATENN U CUCTEMBI
JlonomHUTENbHBIE TJIaBbl KpUCTAIIIOTpAQUU

Craructuyeckasi onTHKa

DNEeKTPOHHBIE U3MEPEHUS] B HAHOTEXHOJIOTUSX U HAHOAIEKTPOHUKE
HenuHeltHo-onTHYecKre CUCTEMBI XpaHeHus: nH(opMaIuu

OCHOBBI MMKPOMAarHUTHOTO MOJIEJIMPOBAHUS

OnTuyeckre CUCTEMbI HICKYCCTBEHHOTO MHTEIIEKTa

da30BbIe NEPEX0/Ibl B KOHACHCUPOBAHHBIX CPeax

BosiokoHHas ontuka

DnemMeHTHI TeopuH GPaKTaIoB B PUBHKE

HanoonTuka

OnTuyeckre CBOMCTBA HAHOCTPYKTYP

TpaHcnopTHBIE CBOWCTBA HAHOCTPYKTYP



AHHOTALMSA JUCUUILJINHBI
«AHOCTpaHHBIH A3BIK B IPO(ecCHOHAIBLHOM cepe»

VYueOnast nuctuiuimHa «WHOCTpaHHBIA SI3bIK B MPO(ecCHOHATBHOM
chepe» mpeaHa3HaueHa JJii MaructpaHtoB 1 kypca maructparypsl 11.04.04
DIEKTPOHHUKA U HAHOBJIEKTPOHHUKA, MATUCTEPCKON TPOrpaMMbl « DIIEKTPOHUKA U
HaHOZJIEKTpoHUKa». Ilpu paspaborke paboueil mnporpaMmbl  y4eOHOMR
JTUCHUIUIMHBI Uciofib30BaH DenepalibHbIi roCyJapCTBEHHBIN 00pa3oBaTelIbHbIN
cTaHmapt Beiciiero oopaszosanus (GI'OC BO 3++).

JucnuninHa BXOIUT B 0a30BYH0 4acTh y4eOHOro riaHa. TpyaoeMKOCTh
cOCTaBJIsIeT 6 3a4€THBIX €AUHUIl U 216 akageMHYECKUX 4YacoB, U3 KOTOPBIX 72
yaca npaktudecknx 3aHatuil u 108 gacoB camocrosTensHOM paboThl; 36 YacoB
OTBOJIUTCS Ha TMOJATOTOBKY K 3k3ameHy. OOydeHue ocymectBisercss B 1 u 2
cemecTpax. @opMbI MPOMEKYTOYHON aTTECTALMU: 3a4€T U HK3aMEH.

ConepxaHve JUCHUIUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBS3AHHBIX C
dbopMHpOBaHUEM, HCIOJIB30BAHMEM U Pa3BUTHEM YMEHUW OOIIEHHS B
npodeCCUOHAIbHOW ¥ HaydyHOM cdepax, HEOOXOIUMBIX JJIsl OCBOCHUS
3apyOEKHOTO ONbITa B H3Yy4aeMOW W CMEXKHBIX OO0JacTsIX, a TaKkKe IS
nanbpHeiero  camooOpa3zoBaHus.  HamomHenue — tematuueckoe.  TeMbl
BBICTPOEHBI 10 CTENEHW YCJIOKHEHHUS JEKCUKO-TPaMMaTHYECKOTO MaTepuana.
OcBoenue auctUIUIMHbl «HOCTpaHHBIM S3BIK B MPOQECCHOHATBLHON cdeper
OCYUIECTBIISETCS napajjiebHO npo¢eCCUOHAILHO-OPUEHTUPOBAHHBIM
JTUCIUTIIMHAM, YTO OOECIeYMBAET BO3MOXKHOCTH COIOCTAaBISATH HEOOXOAUMYIO
po(heCCHOHATIBHYIO U JIEJIOBYIO JIEKCUKY.

TpeHupoBOUHbBIC YIpa)XHEHUS] B paMKaxX JaHHOW JMCIUILIMHBI HOCSIT
KOMMYHUKATHUBHBIM ~ xapakTep. OTIMYUTETBHOH OCOOEHHOCTBIO —SIBIISFOTCS
yOpakKHEHHUs,  Pa3BUBAIOIIUME  HABBIKM  KPUTHYECKOTO  MBIIUICHUS U
MOOY>KJIAIOIINE K TTOCTPOSHUIO apTyMEHTUPOBAHHBIX BBICKA3bIBAHUM, YTO BEJIET
K (OPMUPOBAHHIO aKaJEMUYECKUX YMEHUM W HABBIKOB, HEOOXOIUMBIX IS

yueObl B 3apyOeXHBIX By3aX H© A OCYIIECTBICHUS MEXKYJIbTYpHOR



KOMMYHHUKAIlU B HMHTEPHAIIMOHAIBHBIX COOOIECTBAX HE3aBHCHUMO OT

npo(hecCHOHATBFHON CIIeIUATN3aIM YIaCTHUKOB B3aMMOCHCTBHS.

dopmamMH TEKYLIETO U MPOMEKYTOYHOI'O KOHTPOJISL PE3YJIBTaTOB paOOTHI
CTYZCHTOB SIBJISIFOTCSI MUCbMEHHBIE TECTHI, Oece/bl, HATMCAHHUE 3CCEe, TUCKYCCUU
10 MaTepHagaM U3y4yaeMbIX TEM, BOCIPUATHE ayJUO TEKCTOB Ha CITyX.

Hean U3yYEHUs JUCLUILTUHBI «HOCTpaHHBIN A3BIK B
npodeccuoHanpHOM cdepe» 3akimouaeTcss B (HOPMUPOBAHWU Y CTYJCHTOB
3HAaHUU aHIJIMICKOro fA3blKa B MPWIOKEHWH K NpodeccHoHaNbHOU cdepe
(Academic English), Bxirodaromux B ce0sl IEKCHKO-TPaMMAaTHYCCKHE aCIICKTHI,
pedeBble acnekThl (reading, writing, listening, speaking), KyJIbTypoJIOTHUECKHE
U JMHTBOCTPAaHOBEAUECKHE. OTO OOECHeuMBaeT pa3BUTHE CIIOCOOHOCTU U
TOTOBHOCTH K KOMMYHHUKAllUH B YCTHOM U MUCbMEHHOW (pOpMax Ha aHTJIMICKOM
A3BIKE JUISI pEIICHU 33]1a4 TPOPECCUOHANBHON 1€ATEIbHOCTH.

3apaum:

o noJiJIepKaHuEe paHee MPUOOPETEHHBIX HABBIKOB M YMEHHUN MHOS3BIYHOTO
oOmIeHMsT M MX  HUCIOJIb30BaHMA  Kak  0a3pl  JJi  pa3BUTHUSA
KOMMYHUKATUBHOM  KOMIleTeHIIMH B  cdepe mpodeccruoHaabHOM
JeSITeIbHOCTH;

o BJaJICHUE TEPMUHOJIOTHEH MO JAaHHOMY KypCcy M pa3BUTHE YMEHUU
IPaBUJILHOTO U aJIEeKBAaTHOTO MCTIOIb30BaHUS 3TOM TEPMUHOJIOTHH;

o pa3BUTHE YMEHHUI COCTaBIICHUS W TIPEJCTABJICHUS TMPE3CHTAIMOHHBIX
MaTepHUaIoB, TEXHUYECKOW M HAYYHOW NOKYMEHTAIlMH, UCIIOJIB3YEMBIX B
npodeCcCHOHATILHON JIeATeIbHOCTH;

o (dbopMupoBaHrE U pa3BUTHE YMEHHUI UTEHUS U MHCbMa, HEOOXOANUMBIX IS
BEJICHMSI JIETIOBOM KOPPECTIOHACHIINY U TEXHUIECKOW JOKYMEHTAIUH.

. (¢opMupoBaHrue M pa3BUTHE CHOCOOHOCTH TOJIEPAHTHO BOCIPUHUMATD
CollMajbHbIC, STHUYECKUE U KYJIbTYPHBIC PA3IUYUSL.

B pesynbrare wu3ydeHHs [aHHOW JUCHUIUIMHBI Yy OOyYaroIIMxcs
dbopmupytotes cienyromue oomekyabTypHbie (OK) u obmenpodeccrnonanbHbie

komrierenuuu (OI1K):



YK-4 CnocoGeH  TNpUMEHSTb COBpEMEHHbIE  KOMMYHHUKATHBHBIC
TEXHOJOTMHM, B TOM YHCJI€ Ha HWHOCTpaHHOM(BIX) s3bIKe(ax), JJIs
aKaJeMHUECKOT0 U MPOPECCHOHATBHOIO B3aUMOECHCTBHUS;

YK-5 CrniocobeH aHaM3upoBaTh U YUYUTHIBATh Pa3HOOOpa3ue KyJbTyp B

IMpoHeCcCC MCIKKYJIbTYPHOI'O B3aI/IMOI[€I‘/IICTBI/UI

Koa u popmynupoBka KoMneTeHIUH Jransl (OPMHUPOBAHUA KOMIETEHIHH

3Haer oOmieHay4YHple TEPMHUHBI B 0OO0BEMe
JOCTaTO4HOM  Juis  paboTel ¢

YK-4 Crocooend IPUMEHSTD OpUTMHAJILHBIMU HAaYYHBIMH TEKCTaMU
U TeKcTaMH  TpodheCCHOHAIBHOTO
COBpPEMCHHBIC KOMMYHHMKATHBHBIC XapakTepa

TeXHOJIOTHH, B TOM  YHCIC  HA | Vmeer | nekcuyYeckH MNpaBMIBHO U TPAMOTHO,

JIOTUYHO u II0CJICA0OBATCIIBHO

HHOCTpaHHOM(BIX) HSBIKe(aX)’ ’HM MOopoXAaTb YCTHBIE W IIUMCBMCHHBIC

BBICKA3bIBAHUS B CUTYyaluiaXx

aKaZICMIICCKOTo " MEKKYJIBTYPHOTO MPOHECCHOHATBHOTO
po(ecCHOHANBHOTO obwen

Bnangeer | HaBbIKaMU MMOATOTOBJIEHHON u

B3aHMOI[eﬁCTBHH; HETIOITOTOBIICHHOM YCTHOU u

NUCHbMEHHOM pEYd B  CHTYalUsX
MEKKYJIBTYPHOTO MPOHECCHOHATBHOTO
oOmieHus B mpenenax H3y4eHHOTO
SI3bIKOBOTO MaTepuasa

3Haer CIoCOOBI pa0bOThI B KOJJICKTUBE

VYK-5 Cnoco0eH aHanu3upoBaTh U

yI‘IHTI)IBaTB paBH006pa3He Ky.HI)Typ B YMeeT HpHMeHHTB CHOCO6LI KOJIJICKTUBHOT' O
B3aNMOJIEUCTBHUSA B Hay4HOH,

Impouecce MECXKKYJIBTYPHOI'O MPOU3BOACTBEHHOW M  COLHUAIBHO-
00IIIeCTBEHHOM cepax AesITeIbHOCTH

B3aNMOJCUCTBUA Brnaneer | HaBbIkaMH OOIIEHUS] C KOJUIETaMU B
Hay4HOH, IIPOU3BOICTBEHHOU 5
colMaNbHO- OOIIECTBEHHOW cdepax
JeSITeIbHOCTH

Jist  dopmupoBaHMSI  BBIIIICYKA3aHHBIX ~KOMIIETCHIIMA B paMKax
aucuuiuinHbl - «MHOCTpaHHBIM s3Ik B mpodeccuoHanbHOM  cdeper
MPUMEHSIOTCST  CIEAYIOINE METOAbl AKTUBHOTO/ MHTEPAKTHUBHOTO OOYUYCHUS:

Kelic-3a0a4u, poiesble-uzpbol, 2pYNnogvle OUCKYCCUU, KPY2blli CHO.L.




AHHOTAIMS AUCHUTLTHHBI
«Hay4Ho-HcC/1e10BaTEIbCKUI CEMUHAP MO COBPEMEHHBIM NpodaeMam

(pM3MKH HAHOCTPYKTYP»

PabGouass mporpamma «HayuHo-uccnenoBaTenbCKuii  ceMHHAp 1O
COBPEMEHHBIM TMpo0iemMaM (U3UKKH HAHOCTPYKTYp» MpeIHa3HaueHa IS
MarucTpantoB 1 kypca, oOydarommxcs mno mnporpamme noarotoBku 11.04.04
«DNEeKTPOHUKA U HAHORJIEKTPOHUKA», 0O0Ias TPYyJAOEMKOCTb OCBOCHHUS
JUCIUILIMHBL cocTaBasieT 3 3aueTHbIX eauHuipl (108 waco). [ducturuinHa
peanusyetcs Ha 1 kypce, B 1 cemectpe. IIpu pazpaborke paboueil mporpaMmbl
y4eOHOM  JUCHUIUIMHBI ~ MCMOJb30BaH  DenepaibHBbIl  TOCYIapCTBEHHBIN
oOpa3oBaTelbHBIN cTaHAApT BoIciero oopasopanus (PI'OC BO 3++).

JucrumninHa BXOJIUT B 0a30By10 4acTh, JTUCITUTUTHHBI
po(eCcCHOHANBHOTO IIMKJIa 00pa3oBaTesibHOM nporpaMmsl ¢ kogom 51.0.02.01

Leab: ocBOEHHE CTYyIEHTAMH MNPOPECCUOHAIBHBIX YMEHUW M HaBBIKOB
IPOEKTHO-TEXHOJOTUUYECKOW M HayYHO-HCCIIEOBATENIbCKOM JEATEIbHOCTH U
dbopMupoBaHre y 00ydJarOIUXCsi OCHOBHBIX KOMIETCHIIMA U MPEACTABICHUIN O
pe3yipTaTax MEpeloBbIX HCCIeNOBaHUN B 00JacTH (U3MKH HAHOCTPYKTYP,
U3y4€HHUE BOMPOCOB, CBA3AHHBIX C (UBMYECKUMU M TEXHOJOTUYECKUMU
OCHOBAaMHU COBPEMEHHOW MHUKpPO- W HAHODJEKTPOHUKH, MaTepuaioBeICHUS,
HAHOTEXHOJOTUH, a TakkKe TMEepCIeKTUBAaMU ¢  TEHACHIMN  Pa3BUTHS
WHHOBAITMOHHBIX HAIIPABJICHUN HAYKH M TEXHUKH.

CTYAGHTBI  3aKpPCIUIIOT  TCOPETHYECKYI0  IOATOTOBKY,  MPHOOPETaroT
NPAKTUYECKUE HABBIKM U yYMEHHUS, (QOPMUPYIOT KOMIETEHIIMHM B Ipolecce
BBITIOJIHCHUA OIMPCACIICHHBIX BHUI0B pa60T, CBsA3aHHBIX C 6yz[y1ue171
PO ECCHOHAITBHOM ESTEIbHOCTBIO.

3agaum:

- mpuobpeTreHue omnbiTa NpodhecCuOHAIBHOMN AeSITeIbHOCTH;

- mpuoOpeTeHue onbiTa NPOoPeCcCUOHATBHBIX YMEHUH;

- O3HAKOMJICHUC C IPpUHIUIIaAMHA p3,3pa6OTKI/I TE€XHOJIOTHYECKOU KapThI;

- copmupoBaTh MpEACTaBICHWE O BIMSHUU pa3Mepa U PasMEPHOCTH Ha



(u3MUECKre CBOWCTBA MAaTEPUAIOB H CTPYKTYP, IOKa3aTh OCOOCHHOCTH TPUMEHEHHUS
HU3KOPa3MEPHBIX CTPYKTYP B AJICKTPOHUKE U HAHODIICKTPOHUKE;

- JaTh TMpPEJCTaBICHHWE O HHU3KOPa3MEPHOM MarHeTu3Me, a HMEHHO, O
MarHUTHBIX CBOMCTBaX HYJIbMEPHBIX, OJHOMEPHBIX H JABYXMEPHBIX CTPYKTYP.
[Tokazate A(QeKThl, OOYCIOBICHHBIC CIUHOBBIM TOKOM, BKJIIOYAas aHOMAJbHBIHN
s dext Xomta u ciuHOBBINA AP dekt Xona;

- JaTh NPEJCTaBICHHE O TOIOJIOTUYECKOM MarHeTH3Me B HU3KOPa3MEPHBIX
CTPYKTypax.

- TIOJATrOTOBKA OTYETA IO TPAKTHKE.

B pesynpraTe wu3ydeHUs JaHHOM JUCHUIUIMHBI Yy  OOy4YaronIuxcs
dbopmupyloTCa clienyrone o01enpodeccCuoHalibible U MpodecCHOHATbHbBIC
KOMITETEHIIUU (DJIEMEHThl KOMITETEHIIUH]).

VYK-1 CriocoOeH oCymecTBIATh KPUTHYECKHI aHAJIW3 MPOOJIEMHBIX CUTYyallui

Ha OCHOBE CUCTEMHOTO IMOX0/1a, BEIpadaThIBaTh CTPATETHUIO ICUCTBUN

YK-6 CniocobeH onpeaensTs U peaan30BbIBaTh TPUOPUTETH COOCTBEHHOM
JEATEIBHOCTH U CIIOCOOBI €€ COBEPIIEHCTBOBAHHS HA OCHOBE CAMOOLIEHKH

OIIK-1 CriocobeH nmpeAcTaBisTh COBPEMEHHYIO HAYUHYIO KAPTUHY MUPAa,
BBISIBJISITH €CTECTBEHHOHAYYHYIO CYIITHOCTH MPOOJIEM, OTIPEACNIATh MyTH UX
pELIeHUs U OLIEHUBATh 3(PPEKTUBHOCTH CIIETAHHOTO BbIOOpa



AHHOTAIMS AUCHUTITHHBI
«Hay4Ho-ucc/1e10BaTeIbCKUI CEMUHAP M0 METOIaM AHAJIN3A CTPYKTYP H

cpeacTBaM 00padOTKH ONTHYECKO HH(OPMALMI»

Pabouas nporpamma «Hay4dHo-HCClIe10BaTENBCKUN CEMUHAP 110 METOAaM
aHajgu3a CTPYKTYp W CpeiacTBaM oOOpaOOTKH ONTHYECKOW HHGOPMAIIUK
MpeaHa3HaYeHa Il MarucTpaHToB 1 Kypca, OOyYaromuxcsi 1Mo Iporpamme
noaroroBku  11.04.04  «DOnekTpoHWKa M HAHOMJCKTPOHHUKA»,  0OIIas
TPYJIOEMKOCTh OCBOCHHUS JUCIUIUIMHBI COCTaBIsAeT 3 3aueTHhIX enuHuIbl (108
yacoB). Jlucuuminaa peanusyercs Ha 1 kypce, B 1 cemectpe. Ilpu paspadoTke
pabodeil mporpamMmbl y4eOHOM JUCHUIUIMHBI HCIONB30BaH denepanbHbIi
TOCY/IapCTBEHHBIA 00pa30BaTEeIbHBIN CTaHmapT Bhiciiero oodpasopanus (OI'OC
BO 3++).

Jucuunnuaa «HaydHO-HCCIeqoBaTeNbCKUM CEMHUHAP 10  METOAAM
aHajau3a CTPYKTYyp U cpelicTBaM 0Opa0OTKK ONTHUYECKOW MH(POpMAIIMNY BXOAUT
B 0a30BYIO 4acTh, JUCHMUILUIMHBI MTPOGECCHOHATIBHOTO IHKJIAa 00pa3oBaTeIbHOM
nporpammsl ¢ kogoM b1.0.02.02

Ileab. ocBOGHHE CTyISeHTaMH NPO(PECCHOHATBLHBIX YMEHHH M HaBBIKOB
MMPOCKTHO-TEXHOJIOTUYECKOM W HAYYHO-UCCJIEAOBATEIbCKON AEATEIbHOCTA U
dbopmupoBaHUE Yy OOy4arOIIUXCS OCHOBHBIX KOMIIETEHIIMN U MPEACTaBICHUN O
pe3yabTaTtax IepeloBBIX HCCICIOBaHUN B oOjacTh (U3UKH HAHOCTPYKTYD,
W3yYE€HHE BOIMPOCOB, CBS3AHHBIX C (OUIUUYECKUMU U TEXHOJOTHUECKUMHU
OCHOBaMHM COBPEMEHHOM MHUKPO- M HAHOARJECKTPOHHUKH, MaTE€pHUAIOBEICHMUS,
HAHOTEXHOJIOTHM, a Takke TEepPCleKTUBAMM M  TEHACHLUMH  pa3BUTHUS
WHHOBAITMOHHBIX HAMPABJICHUN HAYKU U TEXHUKHU.

CTYJACHTBI  3aKpCIUIIFOT  TCOPETUYECKYH  MOJTOTOBKY,  MPHOOPETAIOT
MpaKTUYECKUE HABBIKM W yMEHHS, (OPMHUPYIOT KOMIETEHIIMM B TIpolecce
BBITIOJIHCHUA OIMPCACIICHHBIX BHUI0B pa60T, CBsA3aHHBIX C 6y,Z[yH.IGI>i
poheCCHOHATBHOM AeATEILHOCTHIO.

3agaum:

- mpuobpeTreHue omnbiTa NpodhecCuOHAIBHOMN AeSITebHOCTH;



- mpuoOpeTeHue onbiTa NPOoPeCCHOHATBHBIX YMEHUH;

- YroyGnenHoe U3ydcHHE JMHEHHOCTH u IPOCTPAHCTBEHHOM
HHBAPUAHTHOCTD ONITHYCCKUX CUCTCM.

- 3HaKOMCTBO C cucTeMaM# (POpPMHUPOBAHHUS ONITHUECKOTO N300PaKESHUS

- YrayOneHue TEOpeTUUeCKOM MOArOTOBKH B 00JIaCTH MOJICTUPOBAHUS CXEM
OIITHYECKUX TPOLIECCOPOB.

- Hcnonp3oBaHue  IJEKTPOONTHYECKAX  MPOCTPAHCTBEHHO-BPEMEHHBIX
MOJYJIATOPOB CBETa CXeMaxX ONTHYECKOW 00paboTKH HH(pOpMALIUH.

- TOATOTOBKA OTYETA IO MPAKTHKE.

- IOATrOTOBKA oTuéTa 1o ITPAKTUKCE.

B pesynpraTe wuW3y4deHUs JaHHOM JUCHUIUIMHBL Yy  OOyYaromIuxcs
dbopmupyroTca craeayomme ooduenpodeccuoHanbible U MPo¢deCCUOHATIbHbBIC
KOMIETEHIIUU (3JIEMEHTBlI KOMIETEHIIUN).

OIIK-2 CriocobeH mMpuMeHSITh COBPEMEHHBIE METOBI UCCIICAOBAHHUS, IPEICTABIATH U
apryMEHTHPOBAHO 3aIlIMILIATh PE3yIbTAThl BBITIOJIHEHHOU pabOoThI

[1K-3 ToroB ocBauBaThb NPUHIMIIEI IUIAHUPOBAHUS M METOABl aBTOMAaTHU3ALUU
OKCIIEPUMEHTa Ha OCHOBE WH(POPMAIIMOHHO-U3MEPUTEIBHBIX KOMILIEKCOB Kak
CpC€AaCTBa MOBBIMCHUA TOYHOCTHU U CHUIKCHUA 3aTpaT Ha €TI0 IMPOBCIACHUEC, OBJIAJACBATH
HaBBIKAMH U3MEPEHUN B PEAJIbHOM BPEMEHU

[1K-6 Cnoco0OeH miaHUpOBAaTh M MPOBOAMTH 3KCHEPUMEHTHI MO MOJEIUPOBAHUIO U
MIPAKTUYECKOMY ONPEAECIECHUIO CTPYKTYPbl M CBOMCTB MAaTE€pUANIOB, NMEPCIEKTUBHBIX

AJI OJICKTPOHUKH 1 HAHOJJICKTPOHHUKH



AHHOTAIUSA TUCHUIIINHBI
«Hay4yHo-ucc/1e10BaTeIbCKUI CEMUHAP N0 METOIaM MATEMATHYECKOT0
MO/1eJTUPOBAHUSA

Pabouas nporpamma «Hay4uHo-KCClie10BaTENbCKUI CEMUHAP 110 METOAaM
MaTEMaTUYECKOr0 MOJECIUPOBAHUS» TMpeAHa3HAayeHa Ui MarucTpaHToB 2
Kypca, oOydaronuxcst mo mporpamme noarotoBku 11.04.04 «DnexkTpoHuka u
HAHOXJICKTPOHUKAY, 00Iast TPYJ0EMKOCTh OCBOCHHSI TUCIIUILIMHBI COCTaBIsACT 4
3aueTHBIX eauHuIbl (144 yvacoB). JluciuiuinHa peanusyercs Ha 2 Kypce, B 3
cemectpe. Ilpu pazpaborke paboueil mporpaMmbl yuyeOHOW IUCIUIUIMHBI
ucnoas3oBaH denepanbHblil TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIN CTaHIAPT
Boicirero oopasosanus (PI'OC BO 3++).

YuebubiM MIaHoM mnpenycMoTpeHsl 4 3¢ 144 waca. ucummuinHa
«MeTtoapl MaTEMaTUYECKOrO MOJEIUPOBAHUS» BXOAUT B 0a30BYI0 YacTh,
JUCHUTUIMHBL  TIPO(ECCHOHATBFHOTO IUKJIA 00pa30BaTeNbHON MPOrpaMMBbl €
kogom b1.5.02, peanusyetcs Ha 2-M Kypce, B 3-M ceMecTpe.

Hean: dopmupoBanue  (QyHIAMEHTANbHBIX 3HAHUW B 00JACTH
MaTeMaTUYECKOT0 MOACIUPOBAHUS MOJYIPOBOIHUKOBBIX TPUOOPOB, SJIEMEHTOB
NUMC, TexHOMOTUYECKHX TIPOIECCOB M3TOTOBJIEHUSA TOJYIPOBOJHUKOBBIX
npubdopoB u UMC..

3axayu:

® U3y4YCHHE MAaTeMaTHYEeCKUX Mojeled (U3MYECKUX  IPOIIECCOB,
MPOTEKAIONTUX B MOJYMPOBOAHUKOBBIX CTPYKTYpax U Mpudopax.

® U3Yy4YEHHE MOJIYNMPOBOJHUKOBBIX CTPYKTYp U NMPUOOPOB, KaK OOBEKTa
MOJICTTUPOBAHUSI.

® TPHOOPETCHHE MPAKTUYECKUX HABBIKOB IO MaTEMaTHYECKOMY
MOJICTMPOBAHUIO U PACUETy XapaKTEPUCTHK TOJYIPOBOIHUKOBBIX CTPYKTYP H
npruOOpOB.

® TIOJIyYCHHE 3HAHUN O COCTOSHUM M TEPCIEKTHUBHBIX HAIPABICHHIX

pa3BUTHA MCTOA0B MATEMATHYCCKOT'O MOACINPOBAHUA].
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¢ B IIpoHeccc MH3YUYCHUA AUCHUINIMHBI HMCIIOJB3YIOTCA JICKIIMOHHBIC

dotorpapuu.  Ilpu  BeIMOTHEHUU

1abopaTopHbIX padOT JJIs MpoBeAeHusl pacueToB ucnoiabidytores [1K ¢ yuebHoit

Bepcueit CAIIP TCAD.

MaTCpUuaJibl, ACMOHCT-PAallMOHHbBIC

ba3oil 1y 0ocBOGHMS JaHHOW AMCLMIUIMHBI ABISIIOTCA Kypcebl «OO01mast
¢uzuka», «dusnka TBEpHOro Tena», «Pdusnka NOJYyNpPOBOJHUKOB», «Bbicmias
MaTemaTukay, «HucineHusie Metoaby. Kype «O6mein ¢pusukn» HeoOXoaum s
IIOHMMAaHMSA NPUpOABI siBIeHNU. B kypcax «®usuka TBEpmoro tena», «dusuka
HOJyIPOBOJHUKOB» PAacCMaTpUBAIOTCS CBOWCTBA pEaJbHBIX OOBEKTOB M
MIPOLIECCOB MOJIENIM KOTOPBIX Oyy MCIIOJIb30BaThCA B JAHHOM Kypce. «Bpicias
MaremMaTuka», «YHCIIEHHBIE METOIB» 3HAKOMUT C OCHOBAMM IPUMEHEHHUS
MaTEMaTUYEeCKOro amnmnapara Jjis peleHus pU3nyeckux 3aaad.

N3yuyaemblii matepuan sBiserca 0a3od JJid HM3Yy4YEHHUS MOCIEAYIOLIUX
JUCLMIUIMH IIPAKTUYECKOM HANPABICHHOCTH, B KOTOPBIX pPaccMaTpPUBACTCS
MCCIIEOBAHNE MPOBOJAIINX CBOKMCTB MOJYIIPOBOJHUKOB.

B pesynbraTe u3yueHus JaHHOM JAMCHMIUIMHBL y  OOYyYaroIIMXCs
bopMupyrotcsa cneayrouue ooOuienpodeccuoHaibHble U MpodeccruoHalbHbIE

KOMIETEHIIUU (3JIEMEHThI KOMIETEHIIUN).

Koa n ¢popmyanposka
KOMIeTeHIInN

Tanbl (l)OpMP[pOBaHl/Iﬂ KOMIIETCHIIMH

OIIK-3,

CIIOCOOHOCTHIO
JIEMOHCTPHPOBATh

HaBBbIKU paboThI B
KOJUICKTHBE,  TOPOXIATh
HOBEIC 10) ()1
(KpeaTHBHOCTB)

3HaeT

TCOPETUYCCKHUE OCHOBBI (I)I/ISI/IKI/I MOJYTIPOBOAHUKOB;

OCHOBHBIC pPa3Jciibl (1)I/I3I/IKI/I KOHACHCUPOBAHHOI'O COCTOAHUA, I
H3Yy4YCHUS NOJYIIPOBOJAHUKOBLIX MATECPUAIIOB,

OCHOBHBIC METOAbI

HUCCIICAOBaHUs MOJYTIPOBOAHUKOBBIX

METEpHAIIOB.

VYmMmeer

IIOJIB30BATHCSA TCOPETUICCKUMU OCHOBaMH (ZI)I/ISI/IKI/I

TIOJIYIIPOBOAHUKOB JUIA OIIMCAaHUs 9JICMCHTOB HUHTETPAJIbHBIX
MUKPOCXEM;
HCIIOJIB30BAaTh

MHHOBAIIMOHHBIX

OCHOBHBEIC CII0COOBI peuicHus
3aga4y HAHOJ3JICKTPOHUKHU JIIsL

Hay4YHBbIX n
JOCTHIKCHUSA
KOHKPETHOT'O pe3yJibTaTa.

Bnaneer

HaBBIKaMH  HUHTEPIIPETALIMU  PE3YJIBTATOB MOACIUPOBAHUA  TJIA

OIIMCaHUA n JOIIOJTHCHU A PE3YIBTATOB OKCIICPUMECHTAJILHOTO

WCCIIeIOBAHWS,

HaBbIKAMHU IIPAKTUIECKOI0 HCIIOJIb30BaHUA OCHOB (bPI3PIKPI

TTOJIYIIPOBOAHUKOB JJId UCCICTOBAHUA HHTECTPAJIBHBIX MUKPOCXEM;
criocodbamu n HaBbIKaMH,

IO3BOJIAIOIIMMHA OIIPEALIIATh

MNEPCICKTUBHBIC HAIIPABJICHUSA HAHOJJICKTPOHUKH, B KOTOPLIX AKTUBHO
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HCIOJIB3YIOTCA WA MOI'YT HCIIOJIB30BATBHCA  IMOJYIIPOBOJHHUKOBBIC

3JIEMEHTBI.
OIIK-4, 3Haer MEpPCIIEKTUBHBIC ~ HANpPaBJICHUS HAHOMIEKTPOHUKH B  KOTOPBIX
Crocoben  paspabaTeiBaTh UCTIONB3YIOTCSL MJIM MOTYT HCIOJIB30BAaThCsS  IMOJYNPOBOJAHUKOBBIX
1 TIPUMCHSTE 9JIEMEHTBI;
HCTIOIE30BATD i KaKk CaMOCTOSITEIbHO HAaWTH HYXHYIO HaydHYIO JIUTEpaTypy,
MPaKTHYECKON
NeSTENbHOCTH HOBBIC OIMCHIBAIONIYI0 KOHKPETHOE U3y9acMOe SIBIICHHE.
3HaHMWSA M yMEHHS B CBOCH | Vmeer NPUMEHSTh TEOPETUUECKHIE 3HAHUS JJISl MAaTEeMaTHUECKOTO ONUCAHUS
TPE/IMETHOI 061acTH MOJEIY, COOTBETCTBYIOLIEH  KOHKPETHOMY  JKCIICPUMEHTAJILHOMY
cITy4aro;
pa30buparbcsi ¢ HayYHBIMH JAaHHBIMH CTOPOHHETO 3KCIIEPHMEHTa U
JIeTIaTh COOTBETCTBYIOIIHE BHIBOIBI.

Bnaneer HaBbIKaMU pabOTHl JIUTEPATYpHOTO Ioucka B ceTH «/HTepHeT» u
cuctemax «Web of science» um «Scopus», paboTsl ¢ IUTEpaTypoOii,
aHaJIM3a CTOPOHHHX HAyYHBIX JaHHBIX.

IK-2, 3Haer OCHOBHBIE NPUHINIBL paboTsl COBPEMEHHBIX BUJIOB
CnocobeH pa3pabaTbiBaTh MOJIYTIPOBOTHUKOBBIX 3JIEMEHTOB.

3¢ (eKTHBHBIC ANTOPUTMEI

peleHust Ymeer BHIOpaTh METOJUKY 9KCIEPUMEHTAILHOTO HCCIIeIOBAHMS
c(hopMyTHPOBaHHBIX 33124 MHTETPATBHBIX CXEM, B KOTOPBIX HCHOJIB3YIOTCS MOIYIPOBOIHHKOBBIC
c UCIIONIb30BaHUEM 3JIEMETHBI.

COBPCMCHHBIX ABIKOB | Brianeer TEOPETHYECKUMH OCHOBAMH IOJIYIIPOBOJHUKOBOI AJIEKTPOHUKH;
TPOrpaMMHpOBAHHA " OTIPEZICTATh TEPCIEKTUBHBIC HANPABJICHUS HAHOAICKTPOHHUKH, B
obecnieumBath ux KOTOPBIX HCTIONIB3YIOTCS WITH MOTYT HCTIONB30BATHCS
TpOrpaMMHYo MOJTYTIPOBOJHUKOBBIE JIEMEHTBI;

pean3aIuo

HaBbIKaMH IMMPUMCEHCHUA COBPEMCHHBIX NTOAXOA0B IJId UCCICAOBAHUA
MOJYTIPOBOAHUKOBBIX 3JICMCHTOB.
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AHHOTAIUSA TUCHUIIINHBI
«Hay4Ho-Hcclie10BaTebCcKOe TPOCKTUPOBAHUEY

Pa6ouas nporpamma «HaydHo-uccneaoBaTeabCcKoe MPOSKTUPOBAHUE)
paspaboTtana jy1si HapaBiieHus moAroToBku 11.04.04 «DnexTpoHuKa u
HAHOAJIEKTPOHUKa» B cooTBeTcTBHHU ¢ TpeboBanusimu ®I'OC BO 3++ no
JTAaHHOM CITEIIUAJIbHOCTH.

JlucuuminHa BXOAUT B 0a30BYI0 4YacTh, MAUCHUIUIMH, C KOJIOM
51.0.02.04.
O6masi TPpyAOEMKOCTb OCBOEHHUS AUCHUIUIMHBI COCTaBJSIET 4 3a4eTHBIX

eqununbl, 144 yaca. JIucrunianHa peanusyercs Ha 2 Kypcee, B 3 ceMecTpe.

eab AMCHUIUIMHBI: OCBOCHHE CTYACHTAMHU MPO(PECCHOHATBHBIX YMEHHMA
Y HaBBIKOB IIPOEKTHO-TEXHOJIOTMYECKOW U HAYYHO-UCCIIEN0BATEIIbCKOMN JEATEIbHOCTH,
KOrJa  CTYJIGHTBl 3aKpeIUBIIOT  TEOPETUYECKYI0  IOJATrOTOBKY, INPHOOpPETaIoT
NPAaKTUYECKUEe HaBBIKM M yMEHHUs, (OPMUPYIOT KOMIETEHLMH B Ipolecce
BBIMIOJIHEHUSI ~ ONpEAETCHHBIX  BHJOB  paboT,  CBSI3aHHBIX C  Oy;ymei

HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTBIO.
3aja4yu AUCHHUILIMHBI:

MpuoOpeTeHne onbIiTa MPodheccuoOHaANbHON AeSTENbHOCTH;

- mpuoOpeTeHue omnbITa NpodhecCUOHATLHBIX YMEHUH;

O3HAKOMJIEHHE C MIPUHIMIIAMU pa3pabOTKH TEXHOJIOTMUECKON KapThl;

pa3paboTKa M HM3rOTOBJICHHE MPEAJIOKEHHON B 3a/JlaHUU HAHOCTPYKTYpHI

(reTepoCTpyKTYpHI);

- TpOBEJIEHHWE  aHalu3a  KadecTBa  W3TOTOBJIEHHOW  HAHOCTPYKTYPHI
(reTepoCTpyKTYpHI);

- HCCIEN0BAHUE CBOWCTB c(hopMHPOBAHHOM HAaHOCTPYKTYpPBI
(reTepoCTpyKTYpHI);

- 3aKperyieHHe M pPaCUIMpeHHe TEOPETUYECKHX M TNPAKTHUYECKUX HaBBIKOB
NPUMEHUTENBHO K Mpoduiio Oyaymiel padoTsl;

- IIOoArOTOBKA OT4Y€Ta 1Mo HpOHSBO)ICTBeHHOfI ITPAaKTHUKE.

B pesynbraTe mpoXoKIeHUS MPOU3BOACTBEHHOW MPAKTUKUA OO0yYaroIuics
MoJbKeH — mpuoOpectn  cienyromme — obmenpodeccuonanbapie  (OIIK) u

npodeccronanbubie komnetenuuu (I11K):
OIIK-3, crmocoOHOCTBIO  JEMOHCTPUPOBATH  HABBIKM  pabOTHl B

KOJUICKTUBE, TOPOXKIAaTh HOBBIC UicH (KPEaTUBHOCTH);

(OITK-4);criocoOHOCThIO  CaMOCTOSITETIBHO —~ MPUOOpPETaTh W HUCMOJb30BaTh B
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MPAKTUYECKON JESITeTbHOCTH HOBBIE 3HAHUS M YMEHUS B CBOEH MPEeIMETHON 001acTH

IIK-2, cmnocoO6HOCTRIO pa3pabaThiBaTh A(PPEKTHUBHBIC aAJITOPHUTMBI
pemieHuss COPMYIUPOBAHHBIX 3a7a4 C HCIOJIH30BAHUEM COBPEMEHHBIX

SA3BIKOB IIPOIrpaMMHUPOBAHUA U oOecrneynBaTh UX IMPpOrpaMMHYIO PCAIINU3AINIO,
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AHHOTAIMS AUCHUTITHHBI
"KoMInbIOTEepHbIE TEXHOJOTHHA"

PabGouass mporpamma "KoMIproTepHble TEXHOJOTUM pa3paboTaHa s
CTYJEHTOB 1 Kypca warucrparypbl HampasieHuss mnoarotoBku 11.04.04
«DJNEeKTPOHUKA U HAHOARJIEKTPOHHUKA» B COOTBETCTBHM ¢ TpeboBaHusiMmu OI'OC
BO 3++ no njaHHOW CHEIHaTIbHOCTH.

Hucuumnuna «KoMIbIOTEpHBIE TEXHOJIOTHMW» BXOJUT B 0a30BYIO YacTb,
nucnuming, ¢ kogom b1.0.03.01

OO6miast TPyJOEMKOCTh OCBOCHHMS JUCIMIUIMHBI COCTAaBISAECT / 3aYETHBIX
enuHuupl, 252 vaca. Qucnumniuna peanusyercs Ha 1 kypce, B 1,2 cemecTpe.

Heab IMCHUIUVIMHBI: JaTh MPEACTABICHUE O MPUMEHEHUN COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJOTUi B cepe mnpodhecCHOHANbHOU AESITENIBHOCTU C
YU€TOM CIIeUU (UK TaHHOW CIIEUATbHOCTH.

3aa4yM AUCHMIIIUHBI:

1. Jlatb mpencraBiieHHEe OO0 ypOBHE M OCHOBHBIX HAIPaBJICHUSIX Pa3BUTHUSA

COBPCMCHHBIX KOMIIBIOTCPHBIX TEXHOJIOTHIA.

2. OOy4uTh OCHOBAM MCIOJIb30BaHUSI KOMIBIOTEPHBIX TEXHOJOTHA B

00JIaCTH JIEKTPOHUKH.

B pesynbprare nzyueHus TaHHOW TUCHUIUIMHBI Y CTYACHTOB (DOPMHUPYIOTCS
cnenyromue komretreHiuu: YK-1; YK-6; OIIK-4

YK-1 CnocoGeH oCylmecTBIsATh KPUTHYECKUN aHaNU3 MPOOJIEMHBIX
CUTyalldii Ha OCHOBE CHCTEMHOIO IIOJX0Jia, BBIPa0ATHIBATh CTPATETHIO

EUCTBUN

YK-6 Criocoben onpenesnsth U pealn30BbIBaTh MPUOPUTETHI COOCTBEHHOM
JESATETLHOCTH U CIIOCOOBI €€ COBEPIIICHCTBOBAHUS Ha OCHOBE CAMOOIICHKH

OIIK-4 crnocoOHOCThIO CaMOCTOSTENbHO NPHOOpETaTh M HCIOJIb30BATh B IMPAKTHUECKON

ACATCIIBHOCTH HOBBIC 3HAHUS U YMCHUS B cBoOei HpeﬂMeTHOﬁ obmactu

Koxa n popmynnposka

JTansl q)opanosamm KOMIIETCHIINHU
KOMIIETCHIINHA

VK-1 CriocobeH OcHOBHbBIE HaNpaBJICHUs NPUMEHEHHUS KOMIIbIOTEPHBIX
3naer TEXHOJIOTHI B obsacTu AIEKTPOHUKHU
OCYHICCTBIIAT HAHOD3JIEKTPOHUKHU.
KpUTHHICCKNH AHAITHS | vy ey Hcnonp30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHMM B PELIEHUH

15



NpOOJEMHBIX CHUTYalUi
Ha OCHOBE CHCTEMHOIO

npoecCHOHANBHBIX 3a]1ad.

COBCPIICHCTBOBAHUA Ha
OCHOBC CaMOOLCHKHA

HaBpikamu  TeopeTHYeCKOM UM AKCHEPUMEHTAIBHOMN
0JIX0/a, BhIpaOaThIBATh Brazeer paboTel, MO3BONSIONIMMHA J3PPEKTUBHO UCIOIB30BAThH
. o KOMITBIOTEPHBIE ~ TEXHOJOTHMH B  MPOheCcCHOHATBHOM
CTpATCTUIO ICUCTBUU
obJtacTu.
VK-6 Criocooen 3uaer OcCHOBHBIC HampaBJCHUSI PaA3BUTUS  KOMIIBIOTEPHBIX
OIIPE/ICIIAT " TEXHOIOTHIA.
p€aIn30BbIBATH AHaM3UpOBaTh JOCTHUTHYTBIE pPE3yJbTaThl, BHIOWPATH
IPUOPUTETH YMeer |HamOoJiee MEepCIEeKTUBHBIC HAMPABICHUS UCCIIEOBAaHUN B
COGCTBEHHOIM CBOI MpeAMETHOH 00acTu.
ACATCIIBHOCTU )51 .
CIIOCOBEL ce HaBplkamu cocCTaBieHUS IUIAHOB OSKCIEPUMEHTATBHOM
Bnaneer |aesTenbHOCTH ¢ y4€TOM HCIOJIB30BAHUS COBPEMEHHBIX

KOMIIBIOTCPHBIX TEXHOJIOTHH.

OIIK-4 CIIOCOOHOCTBIO

CaMOCTOSITEIILHO
npuoodpeTaTh u
UCIIOJIb30BATh B

MPAKTUYECKON JCSITeIbHOCTH
HOBbBIC 3HAHWSI M YMCHHUS B
CBOEH IpeIMETHON 00J1acTh

OCHOBBI MOJCIUPOBAHUA W IIPOCKTHPOBAHUA B JaHHOM

3Haer o
MIPEIMETHOM 0OJIACTH M B CMEKHBIX 00JIACTSIX.
AHaIM3UpoBaTh U MOJIETUPOBATh BO3ZMOXKHBIN pe3yabTaT
YMeer |mpuUMEHEHUs HOBOBBEICHUW W3 JPYTrUX MPEIMETHBIX

o0Jacten.

Bnaneer

[TporpaMMHBIM ~ OOecriedeHHuEeM, HEOOXOIUMBIM IS
MOJICTTMPOBAaHUS M TNPOSKTHPOBAaHHA B  JIAHHOM
MPEIMETHOM 00JIaCTH.

Jnst bopMupoBaHUsl BBIIICYKA3aHHBIX KOMIETEHIIUMM B paMKaX JUCHUIUIAHbBI
«KoMIbIOTepHBIE TEXHOJOTUNY» MPUMEHSIOTCS METO/IbI aKTUBHOTO/
WHTEPAKTUBHOTO OOYUYEHUS: KPYIJIbIM CTOJ (AUCKYCCHs, 1e0aThl), TISKIUs-

BU3YalIU3alUs.
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AHHOTAIMS AUCHUTITHHBI
«Pu3MKa U TEXHOJIOTUH CO3JAHUS HAHOCTPYKTYP»
PabGouass nporpamma «®Pu3uMKka U TEXHOJIOTHMH  CO3JaHUS

HAaHOCTPYKTYp» pa3paboTaHa g CTYJEHTOB | Kypca MarucTparypbl
HanpaBiieHus: noAroroBkn 11.04.04 «OnexkTpoHMKa W HAHOBJIEKTPOHHKAY,
oOmmasi TPYyAOEMKOCTb OCBOEHHUSI JUCHIMIUIMHBI COCTaBISIET 2 3a4€THBIX
eauHubl, 72 vaca. JlucuunnuHa peanmsyercs Ha 1 kypcee, B 1 cemectpe. [lpu
pazpabotke pabodeil mnporpaMmbl Y4eOHOW AUCIUIUIMHBI  HCIIOJIb30BaH
denepaibHBIM  TOCYJIAapCTBEHHBIN  00pa3oBaTEIbHBI  CTaHAAPT  BBICILIETO
obpazoBanus (PI'OC BO 3++).

Heab aucHUIUIMHBI: YIIIyOJIGHHOE M3y4YeHHE (PU3UYECKHX OCHOB
TEXHOJIOTUI CO3JaHUsl HAHOCTPYKTYPUPOBAHHBIX MaTE€pPUAlOB U YCTPOMCTB Ha
UX OCHOBE.

3aja4y JUCHMIIIMHBL:

- u3ydyeHue (GUBUKU SBICHUHM, JIEkKAIIUX B OCHOBE TEXHOJIOTMYECKUX
MIPOIIECCOB MOIYYEHHS] HAHOCTPYKTYP;

- IIOJIYYCHHC 3HAHUU O TpCGOBaHI/IHX, MpCABABILICMBIX K TCXHOJIOTHICCKUM

mpoIieccaM U COBPEMEHHOMY HAy4YHOMY 000pYy/I0BaHUIO;

- IPUOOPETEHNE HABBIKOB KOMIUIEKCHOTO PACCMOTPEHHUS TEXHOJIOTMYECKUX

IIpOHECCCOB;

- (QopMupoBaHHE  TPEICTABICHUS O  TNEPCHEKTUBAX  Pa3BUTHS
TEXHOJIOTUYECKUX TPOLIECCOB M O HOBBIX (DU3UKO-XUMHUUECKUX SBJICHUSX,
KOTOpbIE MOTYT OBITh WCIIOJIB30BAHBI JJISI CO3/IaHUSI HOBBIX TEXHOJIOTHYECKUX

IIpOHECCCOB;

- (hopMUpOBaHKE MPEJCTABICHUS O MPUHIIUIIAX, METOJIaX U 000PYA0BaHUU
JUIl  YIOPABJIEHUS W KOHTPOJISI TEXHOJOTHMYECKUX IIPOLECCOB U CBOMCTB
MaTepUaioB, TEXHOJOTUUECKUX U KOHCTPYKIIMOHHBIX OCOOCHHOCTSIX MOJTYUYEHUS

TpeOyeMbIX HAHOCTPYKTYD;
- IOJIyYE€HUS 3HAHUI 1 HABBIKOB IPUMEHEHMS MOJy4aeMbIX HAHOCTPYKTYP.

B pesynbrare uzydeHus: 1aHHOW NUCHIUILTUHBI Y CTYJACHTOB (DOPMHUPYIOTCS
cnenyromue komnerenuuu [1K-5; TTIK-15; ITK-17
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Kon u ¢popmynuposka

Irtanbl GOPMHPOBAHHSA KOMIIETECHIIUH

KOMIIETEHIH U
IIK-5 Cnocoben aenath 3HAET 3HACT ¥ IOHUMAET MPOLEAYPY HAYIHO-0OOCHOBAHHBIX BHIBOJIOB IO
HAYYHO-00OCHOBaHHBIC pe3yabTaTaM TEOPETHYCCKHIX M SKCIICPUMECHTAIBHBIX HCCIICIOBAHUI
BBIBOJIBI 110 PE3yJIbTaTaM
yMeeT yMeeT IPOBOHTH
TEOPETUYCCKUX U
MATEHTHBIC HCCIICIOBAHUSI 1 OPOPMIIATH
9KCICPUMCHTATBHBIX o
N MATCHTHBINA POPMYIISIp
HCCIIEOBAHNM, 1aBaTh
PEKOMEHIAITNH TI0
BIIaJICET BJIaJIcE€T HABBIKAMU
COBEPIICHCTBOBAHUIO
o ITOATOTOBKH OTYETOB
YCTPOHCTB M CHCTEM,
MO HAYYHO-
TOTOBUTH HAYTHBIE .
HCCIIE0BATEILCKOM
MyOJIMKAIUU 1 3asBKH Ha
paboTe 1 Hay4YHBIX
n300peTeHus u
myOnuKanuit
TIK-15 I'oToB 0OecrieunBaTh | 3HAET OCHOBHBIE  METOHLI  OOECIIEUEHHMS  TEXHOJIOTHYHOCTH  W3IEIUN
TEXHOJIOTHYHOCTD M3IEJIHI QIEKTPOHHON TEXHUKH W TPOLECCOB WX M3TOTOBJICHHUS, PHUHIUITEI
AIEKTPOHHOH TEXHUKH U SKOHOMHYECKOW  A((HEKTUBHOCTH  TEXHOJOTHYECKHX  IPOIECCOB
MIPOIIECCOB UX COBPEMECHHOE COCTOSIHAE HAYKH, CBSI3aHHOH IONYYCHHUEM H H3YdCHUEM
HM3TOTOBJIEHHS], OLIEHUBATH HOBBIX HAHOCTPYKTYPHPOBAHHBIX KOHICHCHPOBAHHBIX Cpell IyTEM
9KOHOMHUYCCKYIO KOHTPOJHPYEMBIX (pa30BbIX MPEBPAIICHUI.
3 PEKTUBHOCTH ce 5 N
MeeT
N — y TIPUMEHSTH § METOABI  OOECIIEUYEHHSI  TEXHOJOTHMYHOCTH  M3IEIHHA
MpOTIECCOB AIIEKTPOHHOH TEXHHUKH U MPOLIECCOB UX U3TOTOBJICHUS
BJIaJICET HABBIKAMHU 00CCIICUCHHUS TEXHOJIOTUIHOCTH U3CIHIA DJICKTPOHHOMN
TEXHHUKH U MPOIIECCOB X M3TOTOBJICHUS
IIK-17 T'otoB 3HAET OCHOBHbIE NPHHIMITBI aBTOPCKOTO COMPOBOXKICHUS pa3padaThIBaCMBbIX
OCYIIECTBISTh aBTOPCKOE YCTPOWCTB, MPUOOPOB M CHUCTEMBI SJCKTPOHHOW TEXHHUKH Ha STamax
COIIPOBOKICHUE MIPOEKTHPOBAHUS U IPOU3BOICTBA
pa3pabaTbIBaeMbIX
o yMmeer OCYILECTBIISITh aBTOPCKOE COTIPOBOXKICHUE pa3pabaTbIBacMbIX
YCTPOHCTB, IPUOOPOB U . .
. YCTPOHCTB, MPHOOPOB M CHUCTEMBI AJIEKTPOHHON TEXHHKH Ha HTamax
CHCTEMBI JIICKTPOHHOM
MIPOEKTHPOBAHUS
TEXHUKH Ha dTarax
POCKTUPOBAHUS U BIIAZEET HABBIKAMHU aBTOPCKOT'O COMPOBOXK/ICHHS Pa3padaThiBAEMBbIX YCTPOKCTB,

MPOHU3BOJICTBA

pUOOPOB U CUCTEMBI ANIEKTPOHHON TEXHUKH Ha dTarax
NIPOEKTUPOBAHMS U IIPOU3BOJICTBA
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AHHOTAIUA ANCIHUIIJINHBI
CoBpeMeHHasi IPOMBbILLIICEHHAS 3JIEKTPOHUKA

PabGouass mnporpamma mnpenHa3HaueHa MJis CTYACHTOB IOJTOTOBKHU
MarucTpoB Mo obOpazoBarenbHON mporpamme «CoBpeMEHHasl MPOMBIIUICHHAS
ANEKTPOHUKAY, «DIIEKTPOHUKA M HAHOXJIEKTPOHUKA», O0IIas TPYAOEMKOCTb
TUCUMIUIMHBL 3 3adyeTHhIX enuHuIel (108 wacom). Ilpu paspabotke paboueit
IpOrpaMMBbl yaeOHOM JACUUTIIUHBI HCTIOJIb30BaH denepalbHbIN
rOCyJapCTBEHHBIN 00pa30BaTeNbHBIA CTaHIApT Bbiciiero oopaszoBanus (PIOC
BO 3++).

YuebHbIM MmIaHoM mnpenycMoTpeHbl 3 3¢ u 108 wacoB [ucumrimnHa
«CoBpeMeHHasi TPOMBIIUICHHAsT DJEKTPOHUKA»  SIBISIETCA  00s13aTeIbHOM
JUCUUIUIMHON 0a30BOM YacTH yuyeOHOro IuiaHa, peaiusyercs Ha 1-m kypce, B 1-
M CEMECTpE.

Heab OcHOBHOI LIEIbIO Kypca ABISETCS (POPMUPOBAHUE MPEACTABICHUS O
COCTaB€ M HA3HAYECHUH COBPEMEHHOM ITPOMBIIIJICHHON 3JIEKTPOHUKH B
CTPYKTYp€ aBTOMATU3UPOBAHHBIX CUCTEM yIPABICHUS

3axayu:

e O ®opmupoBaHHE 3HAHHI O COCTABE U HA3HAUYECHHH COBPEMEHHOU
MIPOMBIIJIEHHOW 3JIEKTPOHUKH B cTpyKType ACY TIL.

e BpripaboTka HaBBIKOB pa3pabOTKM M CO3JaHUA CTEHIOB IS
KOMIUIEKCHOM OTJIaJIKH M HCHOBITAHUN IPOrpaMMHO-aNMnapaTHbIX
YIOPABJISIFOIIMX KOMILIEKCOB

e BpripaboTka HABBHIKOB HACTPOMKHM CHUCTEMHOIO, MPHUKIATHOTO U
UHCTPYMEHTAJILHOTO  MPOTPaMMHOIO  OOECMEYeHHs]  CHUCTEM
aBTOMATHU3alIUU U YIPABIICHHUS.

B pesynbrare uzydeHus: JaHHON NUCHIUILIUHBI Y CTYJACHTOB (DOPMHUPYIOTCS

CJICaAyromue KOMIICTCHIINN

Kon n Jransl GopMUPOBaAHHUA KOMIIETEHIUH
(popmymposka
KOMIIEeTEeHIIUH
COBPCEMCHHBIC TCHACHIIMU Ppa3BUTHA DJICKTPOHUKH,
OK-4 Cnocoben 3HaeT P | CHACHIUN p 9 P
U3MEPUTCIIbBHON U BBIYUCIIUTCIbHOU TEXHUKU,
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OCYIIECTBIISATH nH(OPMAMOHHBIX TEXHOJIOTUI
KPUTUYECKHUI aHAIU3 OpHEHTHPOBATHCS B COBPEMEHHBIX METOIaX HH()OPMAITMOHHBIX
pOOIEMHBIX v TEXHOJIOTHH, COOMI0aTh OCHOBHBIE TPEOOBAHMS
CI/ITyaI_II/Iﬁ Ha OCHOBC Meet nH}opMannoHHOH 6e30nacHOCTH BBISABIISATH
CHCTEMHOI'0 MOAX0/a, IMPOTHUBOPCYMA, HpO6J'IeMBI
BbIPa0ATHIBATH HaBpIkaMu npousBoauTh pacyeTsl U IPOEKTUPOBAHUE
CTpaTEruio ACUCTBUI OTAENBHBIX OJIOKOB 1 YCTPOHCTB CHCTEM aBTOMAaTH3AIMH H
Bnaneer YIIpaBJIECHUS U BEIOMPATh CTAaHAAPTHBIC CPEICTBA aBTOMATHKH,
HM3MEPUTENBHON U BBIYMCIUTENBHON TEXHUKH IS
MIPOEKTUPOBAHUS CUCTEM aBTOMATU3alMK U YIIPaBICHUSA
OI1IK-3 Coocoben 3uaer COBpPEMEHHBIE TEHACHIIMU Pa3BUTHS IPOMBIIUICHHON
npuobperats u SMCKTPOHHKH
HUCIIOJIb30BATh HOBYIO OpI/IeHTI/IpOBaTBCSI B OCHOBHBIX HpO6HeMaX B
MHpOpMaIHIO B cBoeil | YMeeT 00J1aCTH pa3BUTHS IPOMBIIIIEHHON 3JIEKTPOHUKH U
HpC,I[MCTHOfI 06HaCTI/I, I/IH('I)OpMaHI/IOHHBIX TEXHOJOTHUH
npeajiaratb HOBbIC
Hg €11 1 TIOMIXOJIBI K Meronamu aHaim3a mpoOieM B 00JaCTH pa3BUTHUSA
BnazleeT COBpCMCHHOfI HpOMBIH.U'I@HHOfI QJICKTPOHHUKH, U

pELICHHIO
WH)KCHEPHBIX 3a]a4

CPEICTBA UX PEILCHUs
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AHHOTAIMS AUCHUTITHHBI
«30paHHbIe BONPOCHI (PU3UKHU MOBEPXHOCTH TBEPAOI0 TeJIa

VYuyeOHas puciuiuinHa «M30paHHblE BONPOCH (PU3MKH TOBEPXHOCTH
TBEpPAOrO Teja» paspaboTaHa g CTyA€HTOB 1 Kypca HampaBliCHUS
maructpatypsl 11.04.04 DnexTpoHHKa U HAHOAJIEKTPOHHMKA, B COOTBETCTBHUHU C
TpeOOBAHUSIMU 00pa3oBaTeILHOTO CTaHapTa, CaMOCTOSITEIIEHO
ycraHaBiauBaeMoro JIBO®VY. Ilpu pa3zpaborke pabodeil mporpammbl y4eOHOMR
JUCHMIUIMHBI UCTI0NIb30BaH PenepanbHblil TOCYy1apCTBEHHBIN 00pa30BaTeIbHbIN
cTaHmapt Beiciiero oopaszosanus (GI'OC BO 3++).

OO6mast TpyJI0€MKOCTh OCBOSHHUs aucHUIUIMHBI cocTtaBisser 4 3ET (144
yac.). JucuunmmHa «130paHHble BONMPOCHl (DU3UKHU IMOBEPXHOCTU TBEPIOTO
TeJaa» BXOAMUT B IPYMIY «00s3aTelbHAs 4acTh» NPO(PECCHOHATBLHOTO IUKIIA,
peanusyercs Ha 1 Kypce, BO 2 ceMecTpe.

Henab u3ydeHUs OUCUMIUIMHBI — PACCMOTPEHUE MArHUTHBIX SIBIICHUM,
IPOSIBIBIIOIIMXCSI HA TTOBEPXHOCTAX M TPAHULAX pa3ziella B TOHKUX MarHUTHBIX
IUIEHKAX, KOTOPbIE aKTUBHO HCIIOJIB3YIOTCS B IMPOMBIIUIEHHOCTH JJI CO3/IaHHUs
Y TEXHOJOTUYECKOTO TPUMEHEHUSI.

3agaum U3y4eHMs TUCHUILINHBL:

e YcBOoeHHE OCHOB (PU3HKU MarHUTHBIX SIBJICHUMU.

e N3yueHne MarHUTHBIX 3(PPEKTOB, MPOSBISIONIUXCS B CTPYKTypax C
IMOHWKEHHOU Pa3MEPHOCTBIO

e YMeHHE aHAJIM3a SKCIEPUMEHTANBHBIX JAHHBIX U TOHUMAaHUS HAyYHbIX
craTen

e VYMmenue paboTaTh C HAyYHOU JTUTEPATypOil

e CrHoCOOHOCTh  JOJIOKUTHh  DKCIIEPUMEHTAJbHBIE  PE3yJbTaThl B
JIOCTYITHOM ¥ TIOHSTHOU (popme

dopMUpOBaHUE Y CTYACHTOB CIEAYIOIINX 3HAHUM O!
e OO0muxX OCHOBaX MarHeTU3Ma 1 CIMHTPOHUKHU
e ['uranTckom v TYHHEIBHOM MarHUTOCONPOTUBIECHUU

e (CnMH-3aBUCUMOM PacCesHUU

e IlepeHoca ciMHOBOTO MOMEHTA OT TOKA
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e Bsaumopencrsun JI3samommuHckoro-Mopus
IIpakTrueckass peanm3anus Kypca 3akKIO4YacTCs B UYTCHHM JIEKIUU U

0O0CYXXJICHUM YCBOGHHBIX 3HAaHUM Ha MpakThueckux 3aHsaTusX. [locne nexuuu
CTYJEHTHI TOJDKHBI PACIIUPUTH MOJYYCHHBIC 3HAHUS 00 MCCIEAYyeMOM SIBICHUN
caMOCTOATENbHO. {1 ATOro mpenojaBaTeib JAeT IUIaH paboThl MO MyHKTaM.
Hampumep, eciu TeMoil JISKITUU OBLJI0 TUTAHTCKOE MarHUTOCOTPOTUBIICHUE, TO
B JIOMAallHEM 3aJlaHud CTyJICHTaM HeoOXoauMo OyaeT HaluTh O0O0IIyIo
uHpopManioo 00 yCTpOWCTBaxX, MCHOJB3YIOMUX APGEeKT THUTraHTCKOIo
MarHUTOCOIIPOTUBIICHUSI, PACCMOTPETh Ka)XXJ0€ W3 YCTPOWCTB B OTAEIHLHOCTH,
MOKa3aTh WX MPUHIUI paboThl. Ha mpakTU4YecKOM 3aHSTUU CTYACHTHI JENAI0T
JIOKJIa/] TIO MOATOTOBJICHHON TemaTuke. KaXXoMy CTyJIEHTY MaeTcs OJUH WU
HECKOJILKO TOAIYHKTOB, KOTOPBIC OH JODKEH OCBITHTH B KauyeCTBE JOKJIAfA.
[IpenonaBarens 1O XOAY BBICTYIUICHHMH CTYJIEHTOB KOPPEKTHPYET WX,
JOTIONHSACT WX MOKJIaAbl. Takum 00pa3om, IMOCiE MOKIAIOB BCEX CTYACHTOB
TEMa CTAaHOBHUTCS TIOJHOCTBHIO HW3YYCHHOW, a CTYIACHTHI TPEHUPYIOT HABBIKH
YCTHBIX JIOKJIAJIOB Hay4dyHOM uWHMoOpManuu u rpaduyecKkoil Mpe3eHTaIuu
JTAHHBIX.

JlucrumninHa HalelieHa Ha U3y4YeHHEe OIMPEJETICHHOrO0 Kpyra MarHUTHBIX
SIBJICHWI, KOTOPBIC YK€ HCIIOIB3YIOTCS B MHAYCTPHHM WA MEPCIEKTUBHBI IS
MPAKTUYECKOTO BHEAPEHUS B TIPOMBINUICHHBIH IMKI C IEJIBI0  CO3JIaHUS
YCTPOMCTB HAHORJIEKTPOHUKHA, MATHUTHOW MAaMSTH U MAarHUTHOM JIOTHKH.

B pesymbrare wW3ydeHWs MAaHHOW JUCHUILIMHBI Yy OOyYarOIIUXCS
bopMUPYIOTCS ~ CIEAYIOIKEe OOIIEKYJIbTYpHBIE/  oOIenpodeccuoHaibHbIe/

1poheCCHOHAIIEHBIC KOMIICTESHIIUH.

OIIK-1. CnocobeH mpencTaBisiTh COBPEMEHHYIO HAYUHYIO KApTUHY MUPAa,
BBISIBJISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJIEM, OMpenemsTh MyTH HUX
pelIeHus ¥ OLleHUBaTh 3PPEKTUBHOCTH CIETAHHOTO BbIOOpa

[1IK-5. CnocoOHOCTh JienaTh Hay4YHO-OOOCHOBaHHBIE BBIBOJBI IO

pe3yibTaTaM TCOPETUUCCKUX W ISKCICPHUMCHTAJIbHBIX I/ICCHGJIOBaHI/II\/’I, JaBaThb
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PEKOMCHAAIMMU 110 COBCPIICHCTBOBAHUIO YCTpOI;'ICTB n CHCTCM, TI'OTOBHUTDL

Hay4YHbIC yOIMKAIINK U 3a5BKU Ha H300PETCHUS;

[IK-13. CrnocoOHOCTh MPOEKTUPOBATH TEXHOJOTUYECKUE MPOIIECCh

IIPOU3BOJICTBA

MaTepHUAIIOB

W U3NCIHN  DJICKTPOHHOM  TEXHUKU  C

HCIIOJIB30BAHUCM ABTOMATU3UPOBAHHBIX CHCTCM TEXHOJOTHYECKOU IIOATOTOBKH

IIPpONU3BOACTBA.

[1K-14. CnocoOHOCTB pa3pabaTblBaTh TEXHOJIOTMYECKYIO JOKYMEHTALIMIO

Ha IPOEKTUPYEMBIE YCTPOMCTBA, MPUOOPHI U CUCTEMBI AJIIEKTPOHHON TEXHUKH.

Kon u popmyupoBka

Iranbl GopMUPOBAHMS KOMIIETEHIUH

KOMIIeTeHINH

OIIK-1 CmocobeH | 3HaeT Kak caMmocTosTenIbHO HAWTH HYXHYIO HAy4yHYIO JIUTEPATYpY,
MPE/ICTABIATH OIMCHIBAIONIYI0 KOHKPETHOE U3y4aeMOoe SBJICHHUC
COBPEMEHHYIO  HayyHyI0 | Ymeer Pa3bupatbcsi ¢ Hay4HBIMH JIaHHBIMH CTOPOHHErO JKCIIEPUMEHTa M
KapTUHY MHpA, BBISBISATH JieNIaTh COOTBETCTBYIOIIUE BHIBOIBI
CCTCCTBCHHOHAYYHYIO Buageer HaBrikamMu paboThl JMTEpaTypHOTO IOUCKAa B ceTH «MHTepHeT» u
CYIIHOCTb npobnem, cucremax «Web of science» u «Scopus», paboTel C IHTEpaTypOH,
ONpeaCIATD nyTH ux aHaJIN3a CTOPOHHMX HAaYYHBIX JaHHBIX
peuieHusT W OICHUBATh
3¢ (HeKTHBHOCTD
CZIeNIaHHOTO BBIOOpA

IK-5, CHoco0HOCTh | 3Haer OCHOBHBIE TPHUHIUIB PAaObOTHl COBPEMEHHBIX BHIOB MarHUTHON
apryMEHTHPOBaHO MaMsATH M YCTPOWCTB MAarHUTHOM JIOTMKH, KIIIOYEBBIE JJIEMEHTHI,
BBIOUPATH u obpasyroliue JaHHbIe yCTPOMCTBA
pealin30BLIBATH Ha | ymeer BbIGpaTh METOMKY 3KCIEPUMEHTAILHOTO MCCIEJ0BAHHUS CHUCTEMBI
npakTHke  SPHeKTHBHYIO MaTepuanoB, IMEPCIEKTHBHONW JUIs HCIOJIB30BAHUS B  YCTPOHCTBAX
MCTONIHKY 3aMECH HOBOTO TIOKOJICHHUS
9KCIIEPUMEHTAILHOTO
R Brnaneer TeopeTnyeckuMU OCHOBAaMH CITUHTPOHUKH M HAHOMarHeTH3Ma
apamMeTpoB u
XapakTepUCTUK TPHOOPOB,
CXeM, YCTPOMCTB u
YCTaHOBOK JIEKTPOHHUKH H
HaHORJICKTPOHUKH
PasIMIHOTO
(yHKIIMOHAJIBHOTO
Ha3HaYeHUs

TIK-13, cnocoGHocTh | 3Haer OCOoOEHHOCTH  TEXHOJIOTHYECKOTO  Tpollecca  MPHUTOTOBICHHS
HIPOEKTHPOBATh TOHKOIUIGHOYHBIX ~ CHCTEM, JIUTOTpaduu M  IUIa3MOXMMHYECKOTO
TEXHOJIOTHUECKHUE TpaBJIeHUA
IpOUECChl  NPOU3BOACTBA | yyreer BriOpats HEOOXOIUMYIO CHUCTEMY MaTepUAIOB IS MPUTOTOBIICHUS
MaTepHaHOBV W usnenmi MarHUTHOTO 3aIHCHIBAOIIETO YCTPOHCTBA C 3aJaHHBIMH (DYHKITHSIMH
SJEKTPOHHOM TEXHUKH C
HCTIOIE30BAHMCEM Bnaneer HaBpikaMu  NpOEKTUPOBaHUS ~ TEXHOJOTHUYECKOro  Ipolecca
ABTOMAaTH3HUPOBAHHBIX

CHUCTEM TEXHOJIOTHMYECKOM
MMOATOTOBKH NMPOU3BOJICTBA

MMpOU3BOJACTBA HpOCTeﬁmHX HAaHOCTPYKTYPHBIX 00BEKTOB JJIA CO3JaHUsA
IHaMsATH HOBOI'O IOKOJICHUA
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TIK-14, cnocoGHOCTE
paspabarbIBaTh
TEXHOJIOTHYECKYIO
JIOKYMCHTAITUIO Ha
MPOCKTHPYEMBbIC
YCTpPOWCTBa, NPHOOPHI |
CUCTEMBI 3NEKTPOHHOU
TEXHHUKH.

3Haer OCHOBHBIE TPHUHIUIBI PAOOTHI COBPEMEHHBIX BHUJIOB MArHUTHOM
MaMATH W YCTPOMCTB MAarHUTHOM JIOTHKM, KIIIOYEBBIC 3JIEMCHTHI,
o0pa3yroliye JaHHbIE YCTpOiicTBa

Ymeer OOBACHHUTD (uzngeckue TIPOTIECCHI, TIPOUCXOISIINE npu
(hyHKIIMOHMPOBAaHWU TOTO WM WHOTO BHJA MAarHUTHOW MaMATH HOBOTO
MOKOJICHUS

Bnageer HaBpikaMu  paboOTBI €  TEXHOJIOTHYECKOH  JTOKyMEHTamued  yxe

CO3JaHHBIX  YCTPOMCTB, HMEET MPEACTABICHHE OT TOM, Kak
pa3pabaThIBaTh TEXHOJOTHYECKYI0 MOKYMEHTAMI0 HAa HOBBIC BHIBI
IpUOOPOB U 3aMUCHIBAIOIINX YCTPOUCTB
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AHHOTAIMS AUCHUTITHHBI
"H30paHHble I1aBbl KBAHTOBOM 3JIEKTPOHUKH''

PabGouass mnporpamma "M30paHHble TIJ1aBbl KBAHTOBOM AJIEKTPOHUKH
pa3zpaboTaHa JUisl CTYJAEHTOB 1 Kypca MarucTpaTypbl HAPABJICHHS TTOATOTOBKH
11.04.04 «DOneKkTpoHUKa U HAHOZJIEKTPOHUKA» B COOTBETCTBUU C TPEOOBAHUSIMU
dI'0OC BO 3++

Hucuunnuna «W30paHHble T7aBbl KBAaHTOBOM JJIEKTPOHUKM» BXOIUT B
6a3oByto yacth Mmoayisi b1 ¢ komom b1.B.01.02.

OO6miast TpyJOEMKOCTh OCBOE€HUsI AucuuiuiiHbl coctaBisier 3 3ET (144
gac.).

Heapr aucOMIUIMHBI: JaTh TMpEJCTaBlieHHE O (PyHIaMEeHTaIbHBIX
dbu3myecknx Tporeccax, JekKalMdX B OCHOBE KBAaHTOBOW JJICKTPOHUKH,
pPaccCMOTpPETh MPUHIUI JAEUCTBUSL, OCOOCHHOCTH KOHCTPYKIUH, TpeOOBaHUS K
aKTUBHBIM MaTepuajaM M  JJEMEHTaM, BO3MOXHOCTH M  TEXHHYECKHE
XapaKTEPUCTUKU TPUOOPOB U YCTPONUCTB KBAHTOBOM 2JIEKTPOHUKHU, TTOATOTOBUTH
OyIyIIUX CIEIUATUCTOB K TEOPETUUYECKU TPAMOTHOMY UX MPUMEHEHHUIO.

3aayM AUCHMIIIUHBI:

1. @opMHUpPOBaHUE Y CTYJECHTOB LEIOCTHOTO NPEACTABICHUS O
MexaHu3Max (YHKIIMOHUPOBAHUS TMPUOOPOB KBAHTOBOM U  ONTHUYECKOU
AIIEKTPOHUKH KaK Ha MUKPO-, TaK U HA MAaKPOYPOBHE;

2. ®opMUpOBaHUE Yy CTYACHTOB NMOHATUHHOIO amnrapara KBAaHTOBOU U
ONTUYECKON AJICKTPOHUKH, JUIsi O0jiee MOJIHOTO U TOYHOTO TMOHUMAHUS CYTH
MPOIIECCOB, MPOTEKAIOIINX B HEPABHOBECHBIX KBAHTOBBIX CUCTEMAX M JIEKAIIUX
B OCHOBE pa0OThl KBAHTOBBIX NCTOYHUKOB U3TyUCHUS;

3. dopMHUpoBaHUE Yy CTYJIEHTOB HABBIKOB aHAJIM3a MPHUHIIUIIOB H
0CcoOeHHOCTEW (YHKIIMOHUPOBAHUS MIMPOKOTO KPyra KBAHTOBBIX HCTOYHUKOB
W3JIyYEHUS; BBISBJICHUS KJIIOUEBBIX IMapaMETPOB, ONPEICSIONINX UX PEKUMBI
paboThI, CIIEKTPAIbHBIE U DHEPTETUIECKUE XapaKTEPUCTUKH.

B pesynbrare wW3yueHWs [MaHHOW JUCHUIUIMHBI Yy OOYyYaromuxcs

(bopMHPYIOTCA CAEAYIOIINE KOMIIETEHIINH.
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[IK-1 rotoBHOCTH (OpMYyIUPOBATH MW H 33aJa4d  HAyYHBIX
WCCIICJOBAHUM B COOTBETCTBHM C TEHACHIUSMH W IIEPCIEKTUBAMU Pa3BUTHUSA
AIIEKTPOHMKU M HAHOZJIEKTPOHUKH, a TaKXK€ CMEXHBIX o0JacTeil Hayku H
TEXHUKH, CIHOCOOHOCTHIO OOOCHOBAaHHO  BBIOMpPAaTh TEOPETUYECKUE U
HKCIIEPUMEHTAIbHBIE METO/IBI U CPEJICTBA PEUIEHHS CPOPMYIUPOBAHHBIX 3a/au.

[1K-22 CriocoOHOCTh MPOBOJIUTH JIAOOPATOPHBIC U MPAKTUUCCKHUE 3aHITHS
CO CTYJCHTaMH, PYKOBOJHUTH KYpPCOBBIM INPOCKTHPOBAHUEM U BBHITIOJHECHHEM
BBIMTYCKHBIX KBATH(DHUKAIIMOHHBIX PabOT OakaIaBpoB

[IK-23 CnocoGHOCTh OBJaJeBaTh HaBbIKAMU pa3pabOTKU y4yeOHO-

METOJMYCCKIX MATepUaJIOB IS CTYIASHTOB IO OTIEIBHBIM BUIAM YYe€OHBIX
3aHATHI
[1K-24 CnocoOHOCTh IPOBOJIUTH oOy4deHue COTPYIHUKOB

HEIMOCPEICTBEHHO Ha PEANPUATUN/B JTA00paTOpUH
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AHHOTAIUSA TUCIUIIIINHBI
"CneunajbHble METOAbl TEXHOJOTHU BbIPAIIIMBAHUS TOHKHUX IJIEHOK"

VYyebnas  gucuurmimHa — 'CroenMalibHble  METOJbI  TEXHOJOTUHU
BBIpAll[UBaHUsl TOHKUX IUIEHOK" pa3paboTaHa s cTyaeHToB 1 Kypca
HanpaBieHuss Maructpatypbsl 11.04.04 DnekTpoHMKa W HAHODXJECKTPOHHUKA
MarucTepckol  mporpamMmbl  "DJEKTpOHMKA W HAHODJIEKTPOHHMKA' B
cootBeTcTBUM ¢ TpeboBaHussMu OPI'OC BO 3++

OO0mmas Tpya0eMKOCTh OCBOCHHS AUCHUILIMHBI cocTaBisieT 3ET(4) u 144
yaca. Jluciunnuna «CrennanbHble METO/IbI TEXHOJIOTUH BBIPAIIUBAHUSI TOHKUX
IJICHOK» BXOJUT B BapUATUBHYIO YacTh IMKJIA JAUCIUIUIMH 0Opa30BaTeIbHOM
nporpammsl, peannsyercs Ha 1 kypce, B 1 cemectpe.

Jucnuminna «CrnienanbHble METO/bI TEXHOJIOTUHU BhIpAIIMBAHUS TOHKUX
IJIEHOK» JIOTUYECKHM M COJIEPKATEIbHO CBS3aHA C TAaKUMH Kypcamu, Kak,
«Duzuka  KOHJIEGHCUPOBAHHOTO  COCTOSHUS»,  «DuU3WyecKkue  OCHOBBI
ANEKTPOHUKHU» U JIP.

ConepxaHue OUCHUIUIMHBI OXBAaThIBAE€T KPYT BOIPOCOB, CBS3AHHBIX C
U3ydyeHHeM (PU3NUECKUX OCHOB METOJIOB BBIPAIIMBAHUS TOHKUX ILJICHOK,
HAaHOYAaCTHUIl 1 HAHOMATEpPHUAJIOB Ha MOBEPXHOCTU TBepAbIX Ted. Kypc moctpoen
Ha paHee M3YUYEHHBIX OCHOBHBIX 3(deKTax B3auMOJCUCTBUS aTOMOB U MOJICKYI
C TIOBEPXHOCTBIO TBEPABIX TEN, MNPOHMAEHHBIX B Kypcax "®dwuszmka',
"OnexkTpoauHamuka", "OnTtuka TBEpOro TENa" M T..

Heapr wu3ydeHUs AUCHUIUIMHBI — OCBOEHHUE TEOPUM M MPAKTUKU
BBIDAIIUBAHUS TOHKHUX IUJIEHOK pPA3JIMYHBIX MaTE€pPUaJIOB COBPEMEHHBIMU
METOJaMH M TPUOOpaMH, JOCTYIMHBIMH B JIA0OPATOPHSIX HCCIEAOBATEIBCKUX
LHEHTPOB. OTOT TOJXOJ TMpearnojaraeT O3HAKOMJIEHHE CTYAEHTOB C
BO3MOYKHOCTSIMU COBPEMEHHBIX IPUOOPOB U UCCIEAOBATEILCKIX JTa00OpaTOPHUH.

3agavu U3y4eHUs TUCHUILINHBI;

e OBJIAJICHHE TEOPETHUYECKUMH OCHOBAaMHU pOCTa TOHKHUX IIJICHOK

METOdaMH (I)HSI/I‘IGCKOI;’I 1 XUMHUYECKOM KOHACHCAIIMH Ha ITIOBCPXHOCTH TBCPALIX
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TE€Jl, @ TAKXKE HUX CTUMYJISILMHU IOCPEACTBOM MCHOJIB30BAHMS PA3JIMYHOIO TUIA
W3JIyYEHNH;

e (opMHUPOBaHMS HABBIKOB NPAKTUUYECKONW pabOTHI C UCCIEA0BATEIBCKOM
anmapaTypou, yMeHre o0pabaTbiBaTh U MOTy4YaTh 3aJaHHbIC TApAMETPhl TOHKUX
IUICHOK.

B pesynprare wu3yueHHs JAHHOW JUCHUIUIMHBI Yy OOydaromuxcs
dopmHpylOTCS  ClleAylolMe  OOIIEKYJIbTYypHblE M IpodecCHOHAIbHbIE

KOMIIETEHIIUU (3JIEMEHTBI KOMIIETEHITHMN).

Koa n popmynanposka Jrtansl GOPMUPOBAHMA KOMIIETeHIHH
KOMIIETEeHIUH

[K-13, 3HaeT METObI MPOSKTUPOBAHMUS TEXHOJOIHYCCKUX IIPOLIECCOB
CIIOCOOHOCTBIO MIPOU3BOJCTBA MAaTEPUAIIOB U U3EIHUI JNEKTPOHHON TEXHUKH
MPOEKTUPOBATH
TEXHOJIOTUYECKUE YMmeer BBIOMPATh ONTUMAaJIbHBIE METOIBI ITPOCKTUPOBAHUS
npoueccrl  IPOU3BOACTBA TEXHOJOTMUYECKHUX MPOILECCOB MIPOU3BOJACTBA MAaTEPUAIIOB U U3AEIUN
MaTe€pUaloB M H3IEIHH JJIEKTPOHHOM TeXHUKH
SJEKTPOHHOW TEXHHUKU C

Bnaneer HaBBIKAMH HCII0JIb30BaHUs aBTOMAaTU3HPOBAHHBIX CHCTEM
HCMOJIb30BAaHUEM o

TEXHOJIOTHYECKOM TOATOTOBKH MPOU3BOJICTBA

aBTOMAaTH3UPOBAHHBIX

CHCTEM TEXHOJOTHICCKON
MOATOTOBKH IIPOU3BOACTBA

[1K-14, 3Haer METOJIbI pa3paboTKH TEXHOJIOTUYECKON TOKYMEHTAIlUU Ha
CIIOCOOHOCTBIO MIPOEKTUPYEMBIE YCTPOUCTBA, TPHOOPHI U CUCTEMBI 3JIEKTPOHHON
pa3pabartbIBaTh TexHUKH, [[OCTr1 1 OCThI Ha TEXHOIOTMYECKYIO JOKYMEHTALUIO
TEXHOJIOTMYCCKYTO Vmeer BBIOUPATh ONITUMANILHBIE METO/IbI PA3PA0OTKH TEXHOJIOTUIECKOMH
JIOKyMEHTAIHIO Ha

JOKYMEHTAIH Ha MPOEKTUPYEeMbIe YCTPONHCTBA, IPUOOPHI, U CHCTEMBbI

HPOCKTHPYCMBIC 3J'I€KTpOHHOI7[ TCXHHUKH

YCTpPOHCTBa, TNPHOOPH |

. | Bnageer HaBBIKAMU Pa3pabOTKU TEXHOJIOTUYECKON TOKYMEHTAIlUU Ha

CHCTEMBI 3JIEKTPOHHON . .

HNPOEKTHPYEMBIE YCTPOUCTBA, MPUOOPHI, U CHCTEMBI JICKTPOHHOU
TEXHUKH

TEXHUKHU
[IK-24, 3Haer METOJIMKH TIPOBECHUS O0yUEHHS COTPYIHIUKOB HETIOCPEICTBEHHO
CIMOCOOHOCTRIO IIPOBOJHTE Ha NpEeANpPUSITHI/B 1a00paTOpun
o0y4eHHe COTPYHUKOB
HETIOCPEICTBEHHO Ha

Ymeer BBIOMPATH ONTHMAIBHBIE METOIUKH MIPOBEACHUS 00yIEeHUS

MPEINPHUSITHN/B
naGopaTopH COTPYAHUKOB HEIIOCPEICTBEHHO HA MPEANPHUATHH/B JJAOOPaTOPUH

Bnaneer HaBBIKAMH TIPOBE/ICHHS O0YUEHHSI COTPYIAHNKOB HETIOCPECTBEHHO
Ha IIPEANPUATHH/B J1abopaTopuu
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AHHOTAUMS JUCHUILUTHHBI
"UHpopMaurmoHHasi ONTUKA"

PabGouass mnporpamma "HMHdopmarmonHas ontuka" paspaboTaHa s
CTYJEHTOB 1 Kypca Maructparypbl HampaieHuss mnoarotosku 11.04.04
«DNEeKTPOHUKA U HAHORJIEKTPOHHUKA» B COOTBETCTBUM ¢ TpeboBaHusiMu OI'OC
BO 3++ no naHHOW CHEIMATIbHOCTH.

HucrunmHa «HbOpManOHHAsT ONTHKA» BXOMWUT B JAUCIUIUTHHBI T10
BBIOOpY BapuatuBHOM yactu Moayiisa b1 ¢ kogom b1.B./IB01.02

OO6miast TPyJOEMKOCTh OCBOCHHUS JUCHMIUIMHBI COCTaBIsAeT 4 3a4ETHBIX
eaununbl, 144 yac. JlucnumimHa peanusyercs Ha 1 kypce, B 1 cemecTpe.

[eap aMCUMIUVIMHBI: OBJIQJCHUE HaBBIKAMHU TIIOCTPOCHUS (HU3UKO-
MaTEMaTHYECKUX MOJICTICH IMPOIIECCOB, CBS3aHHBIX C PACIPOCTPAHCHHEM B
MPOCTPAHCTBE U 00pabOTKON CIydyallHO-HEOJHOPOIHBIX ONITHYECKUX MOJIEH.

3aJa4yM JUCHUILINHBI:

1. dopMUpOBaHUE y CTYJACHTOB 3HAHMM O BAKHEUIIUX (U3HUECKUX
npoueccax, SBJICHUSAX M 3aKOHOMEPHOCTSX, ONPENENAIomUX  padoTy
ONTHUYECKUX CUCTEM O0pabOTKH, Iepejauu U pachpeesieHust tHGOpMaIluu.

2. ®opMUpOBaHUE y CTYACHTOB 3HAHWW O METOJAax pacyera Hu
HKCIIEPUMEHTAJILHOTO UCCIEOBAaHUSI OCHOBHBIX MapaMeTPOB M XAPAKTEPUCTUK
OCHOBHBIX THIIOB CHUCTEM OO0OpaOOTKH, Tepenadyd u pacrpeneneHus
uHdopMaIuu.

3. B pesympraTe W3ydeHUS JAHHON [UCHUIUIMHBI Yy OOyYaroIIuXcs
dbopmupyloTCca  cieayromuye OOMEKYJIbTypHbIE U MPOQECCHOHATBHBIE

KOMIETEHIIUU (3JIEMEHTHI KOMIIETEHITHN).

Koxa n popmynanposka Jransl GOPMUPOBAHHUA KOMIIETCHIMH
KOMIIETeHHH

TIK-13, 3Haer METOBI IPOCKTUPOBAHUS TEXHOJIOTMIECKHUX MPOLIECCOB
CHOCOOHOCTBIO NIPOU3BOJICTBA MAaTEPUAJIOB U U3JENIUN JIEKTPOHHON TEXHUKH
IIPOEKTUPOBATH
TEXHOJIOTHYECKHUE VYmeer BBIOMpATh ONTUMAaJIbHBIE METOIBI TPOEKTUPOBAHUS
NpONUECChl  IPOU3BOACTBA TEXHOJIOTHUECKUX IPOLIECCOB IPOU3BOJICTBA MATEPUAIIOB U U3EIHI
MaTepuanoB U H3IENHi 3JIEKTPOHHOHN TEXHUKH
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SJIEKTPOHHOW TEXHHUKH C
HCIIOJIE30BaHUEM
aBTOMATH3UPOBAHHBIX
CUCTEM TEXHOJOTHYECKON
MOJATOTOBKU MTPOU3BOJICTBA

Bnaneer

HaBBIKaMH HUCITOJIB30BaHUA aBTOMATU3UPOBAHHBIX CUCTEM
TEXHOJIOTHIECKOH IMTOATOTOBKH IIPOMU3BOJACTBA

[IK-14, 3HaeT METOJBI pa3pabOTKH TEXHOJIOTHYECKON TOKyMEHTAIlN! Ha
CIIOCOOHOCTBIO MPOEKTUPYEMBIC YCTPOWCTBA, MPUOOPBI M CHCTEMBI AICKTPOHHOI
pa3pabaThIBaTh texauku, [ OCTor 1 OCTbhI Ha TEXHOJIOTHYESCKYIO JOKYMEHTAIIUIO
TEXHOJIOTMYCCKYTO Vmeer BBLIOMPATH ONTUMAIEHBIE METOIbI Pa3pabOTKH TEXHOIOTHIECKO
AOKYMCHTAIHIO Ha JOKYMEHTAIMU Ha IPOSKTUPYEMbIC YCTPOUCTBA, IPHUOOPHI, U CHCTEMbI
TIPOCKTHPYCMbIC ANIEKTPOHHOM TEXHUKH
YCTpOHCTBa, TPHOOPHI | -
. | Bnageer HaBBIKAMH Pa3pa0dOTKU TEXHOJOINYSCKOH JOKyMEHTalluH Ha
CHCTEMBI JJIEKTPOHHOM . .
NPOEKTHPYEMBIE YCTPOUCTBA, MPHOOPHI, U CUCTEMBI JIEKTPOHHON
TEXHUKH
TEXHUKH

I[1K-24, 3HaeT METOJIMKH NPOBEICHUS 00YICHHUS COTPYIHUKOB HEIIOCPEACTBEHHO
CIIOCOOHOCTBIO MPOBOJHT Ha MIPEATIPHUATHN/B 1TabopaTopun
0o0y4yeHHe COTPYAHUKOB
HEIOCPECTBEHHO Ha

Ymeer BBIOMPATH ONTUMAJIBHBIC METOIMKH NIPOBEICHHS 00yYeHHs
TPEITPUATHN/B
naGoparopuu COTPYJHUKOB HEIIOCPEICTBEHHO Ha MPEANPUATHH/B JTabopaTopru

Bnageer HaBBIKAMH TIPOBE/ICHHS O0YUEHHSI COTPYIHUKOB HETOCPECTBEHHO

Ha MPEANPUATHH/B 1a00paTOpHH
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AHHOTAIUSA TUCHUITNHBI
«Pu3UKa MATHUTHBIX MJIEHOK M HU3KOPAa3MEPHBIX CTPYKTYP»

PabGouass mnporpamma mnpenHa3HaueHa MJis CTYACHTOB IOJTOTOBKHU
MarucTpoB 1o oOpaszoBaTenbHOM mporpamme 11.04.04 «OnexrpoHuka u
HAHODJIGKTPOHUKA», «DJEKTPOHMKA M HAHODJEKTPOHHKA», TPYAOEMKOCTb
JUCHUIUIMHBI COCTaBIAET 7 3.6, KypC paccuuTaH Ha 252 akaJeMHUYECKUX yaca.
[Tpu pazpabotke paboueil mporpaMMbl y4eOHOM IJUCHMILTUHBI HCIOJIb30BaH
®denepanabHbli  TOCYIApCTBEHHBIM 00Opa30BaTENbHBIM  CTaHJAPT  BBICIIETO
obpazopanus (PI'OC BO 3++).

s maHHOM MUCIUILIMHBI OCHOBHBIM SIBIISIETCS Kypce "®du3nka TBEPAOTO
tena". B cBOO ouepenp MUCIUILIMHA HUCIOJB3YETCS, KaK YacTHUYHas OCHOBA
Kypca «OCHOBBI MHKPOMArHUTHOTO MOJCIUPOBAHUSN», «IJIEKTPOHUKA U
HAHORJIEKTPOHUKA» U JAET 0a30BYIO MOJTOTOBKY JJIsl BBHIIIOJHEHUS JUTLITIOMHBIX
paboT U MaruCTEPCKUX JUccepTaluil B 00JacTu PU3NKKM HAHOMATEPUAIOB.

Hean

O3nakomienue ¢ cOBPeMeHHbIM COCMOSHUEM DUBUKU MACHUMHBIX CPeo U
AGNeHULl HA npuMepe CMPYKMYP HAHOMEMPOBO2o Macumaoa.

3agaum:

Cohopmuposamv y  obyuaowuxcsa wupoxkyro @usuueckyro Kapmumy
npsaMo20 U ONOCPE00BAHHO20  GIUSHUSL — pA3MepHOo20  (akmopa  Ha
dyHoamenmanvuvie U CMPYKMYPHOUYBCMBUMENbHbIE — MACHUMHbIE U
PE3UCMUBHBIX CBOUCMBA MACHUMOYNOPSAOOYEHHbIX 00beKmo8 8 (hopme MOHKUX
NAEHOK U Yacmuy.

JInst ycnemHoro u3y4eHusi JUCUUIUIMHBL «DPU3MKa MarHUTHBIX IUIEHOK U
HU3KOPAa3MEPHBIX CTPYKTYP» Y OOYUYaIOIIMXCS JTOJDKHBI OBITh CPOPMHUPOBAHBI
CJIeIyIOLIME TPEeABAPUTEIbHBIE KOMIIETEHIUU:

e [IK-13 (cmocoOHOCTBIO TPOCKTHPOBATH TEXHOJOTHYECKHUE

npoIeCChl  MPOM3BOJCTBA  MATCPHAIOB U U3JICITHI
SJIEKTPOHHOMN TEXHUKH C UCTIOJIb30BAHNEM
ABTOMATH3UPOBAHHBIX CHCTEM TEXHOJOTHYECKOM IMOJTOTOBKH
NPOM3BO/ICTBA)

e OK-5 (cmocoOHOCTBIO TEHEpHUPOBAaThH HJAEH B HAYYHOH W
podecCHOHATTBHOM JIeSITeTBHOCTH )

e OK-9 (crmocoOHOCTBIO UCIOJIB30BATh HA MPAKTUKE YMCHUS U
HABBIKM B OPraHW3allMU HMCCJICIOBATEIICKMX M TMPOCKTHBIX
paboT, B yIpaBJICHHH KOJJICKTHBOM)

[Inanupyembie pe3ysibTaThl OOyUEHHS MO JAHHOW IUCHUIUIMHE (3HAHUA,
yMEHUsI, BIaJEHHUs), COOTHECEHHBIE C IJIAHUPYEMBIMU PE3yJbTaTaMUu OCBOEHUS
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oOpa3oBaTenbHOI
CIICAYIOIINX

IPOTrPaMMBl,

KOMIIETEHIIUH  (0OIIEeKyIbTypHbIE/

sTanbl  (popMHpPOBAHUS
obmenpodeccuoHaIbHbIE/

XapaKTEPU3YIOT

npodecCUOHANIbHBIC KOMIIETEHIIUM (3JIEMEHTHI KOMIIETEHITNH)):

Kon u dranbl GOPpMUPOBAHUS KOMIIETEHIIUN
(popmymposka
KOMIIeTCHIIUH
ITK-5 3HaeT ¥ NOHUMAET POLEAYyPY HaAYIHO- 00OCHOBAaHHBIX
CrnocoOc¢H ienaTth 3Haer BBIBOJIOB 110 PE3yJIbTATaAM TEOPETUIECKUX H
HayLIHO‘ OKCHIEPUMEHTAIIBHBIX UCCIIETOBAHUN
000CHOBaHHbIE
BBIBOJIBI 110
pe3yJ]BTaTaM YMeeT ymeer Hp?BOZ[I/ITL IIaTCHTHBIC HCCJIICAOBAHHUA U O(l)OpMJ'IHTI)
TeOpeTI/IquKI/IX u NaTCHTHBIN (bOpMyJ'Iﬂp
DKCIIEPUMEHTAIIbHBIX
UCCIIEJOBaHMM, 1aBaTh
PEKOMEHIalUH 110
COBEPLICHCTBOBAHUIO
ychOI’ICTB 1 CHCTeM’ BJIaACCT HaBbIKaMU MMOATrOTOBKH OTUYCTOB 10 Hay4HO-
TOTOBUTD HayHBIC Bnaneer HCCIIeI0BATENIbCKOI paboTe M HAYUHBIX ITyOIHKanui
nyOIMKaUK U 3asiBKU
Ha U300peTCHUS
K-17 OCHOBHBI€ JTallbl IPOLEAYP 01a4y 3asIBKH HA
FOTO-BHOCTI:.IO 3Haer O(I)OpMneane aBTOPCKHX IpaB B popMe MAaTEHT U
OCYIIIECTBIIATH ABTOPCKOE IIOJIC3HOU MOIEJIH.
COTpPOBOXKACHHC JIeJ1aTh OIKMCAHUE MIPOLECCOB MOJIYYEHUS DJIEMEHTOB
giigzga;'fi;ﬁgz‘p% ; Vmeer MHUKPODJIEKTPOHHKH € YKa3aHHEM HEOOXOJMMBIX
CHCTEMEI 3IIEKTPOHHOI IapaMeTpOB dKCIEPUMEHTA.
TCXHUKH Ha STanax HaBBIKAMU HEOOXOMMBIMH IS IUTAHUPOBAHUS U
HPOCKTHPOBAHMA 1 Braseer | mpoBeieHHS KCIICPUMEHTATBHBIX UCTIBITAHU
HIPOHSEOACTER HOJYYEHHBIX 3JIEMEHTOB U PUOOPOB.
METOAbI MOAYIAINU TApaAMETPOB ONITUYECKOI'O U3JTYUCHHA,
OIIK-2 3Haer PacpoCTpaHAIONIECTOCS B BOJIOKOHHOM CBETOBOJIC,
CHOCO6€H HpI/IMeH}ITb HPUMCHSCMbIC ,I[J'Ii[ MOCTPOCHHUA U3MCPUTCIIbHBIX
r[peo6pa30BaTeneH.
COBPEMEHHBIE METO/BI
UCCIIEI0BaHMA,
HpeI[CTaBHﬂTI) u BBISIBJISITH KIITFOUCBBIC ITAPAMCTPBI, OINPCACIIAIONINC PEIKUMBI
apryMEeHTHPOBAHO Vmeer paboTEI BOJ'[OKOHHVO-OHTI/I‘JGCKI/IX U3MEPUTCIBbHBIX
3AMIUIIATE PEe3yIbTAThI npeodpasoatecii
BBITTOJIHEHHOM paboThI
BHaIIeeT HaBbIKaMU TTOCTPOCHUA BOJIOKOHHO:OHTI/I‘ICCKI/IX
U3MEPUTCIIbHBIX npe06pa3OBaTeneI/1
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AHHOTAIUSA TUCHUIIINHBI
«B0JIOKOHHO-ONITHYECKHE U3MEPHUTEIbHbIE Pe0dpa3oBaTe Il U CUCTEMbI»

PaGouas nporpamma  «BoJOKOHHO-ONTHYECKUE U3MEpUTETbHBIC
npeoOpa3oBaTe M CHUCTEMbD» paspaboTaHa Il CTYIEHTOB 2 Kypca
MarucTpatypbl HampapieHuss noaroroBku 11.04.04 «OnexkrpoHuka u
HAHOAJICKTPOHUKa» B cooTBeTcTBUUM ¢ TpeboBanusmu OI'OC BO 3++ mo
JTAaHHOM CITEIIUAJIbHOCTH.

JuctunnnHa «BolokoHHO-ONTHYECKHE U3MEpPUTEIbHBIE MTpeoOpa3oBaTeIu
Y CUCTEMBI» BXOAUT B AUCIMIUIMHEI IO BRIOOPY BapuaTUBHOM yacTu Moy b1
¢ kogom b1.B.J1B02.02

OO6miasi TPyJOEMKOCTh OCBOCHHMSI JUCLMIUIMHBI COCTAaBISAE€T / 3a4ETHBIX
enuHul, 252 yac. JlucuurinHa peanusyercs Ha 2 Kypce, B 3 ceMecTpe.

Leab IMCHUNJIMHBI: OBJIAJICHUE HABBIKAMU MOCTPOEHUS M IKCILTyaTallUU
BOJIOKOHHO-ONTHYECKHUX MTPeoOpa30oBaTeseil U CUCTEM.

3aa4yM AUCHMIIIUHBI:

1. dopmupoBaHue Yy CTYJEHTOB 3HAHMM O BaKHEHIMX (UHIECKUX
npoleccax, SBIECHUAX U 3aKOHOMEPHOCTSX, ONpeAesiomux padboTy
BOJIOKOHHO-ONITUYECKUX U3MEPUTENbHBIX TPeoOpa3oBaTesneil U CUCTeM.

2. ®opMUpOBaHUE Y CTYICHTOB 3HAHUU O METOJIaX pacyeTa OCHOBHBIX
napamMeTpoB M XapaKTEPUCTUK OCHOBHBIX THUIOB BOJIOKOHHO-ONTUYECKHX
U3MEPUTENIbHBIX IPE0Opa3oBaTeIel U CUCTEM.

3. dopMHpOBaHUE y CTYJCHTOB 3HaAHUU 0 METOo1ax
HKCIEPUMEHTAIILHOTO UCCIEOBAHNUSI OCHOBHBIX MAPAMETPOB U XAPAKTEPUCTUK
OCHOBHBIX THIIOB BOJIOKOHHO-ONTHUYECKUX H3MEPUTEIbHBIX MpeoOpa3zoBaTene
U CUCTEM.

Jns  ycnemHoro W3y4eHus JUCHUIUIMHBL  «BOJOKOHHO-ONMTHYECKHE
U3MepUTENbHbIE TPe0o0pa30BaTENU U CUCTEMBI» Y 00YYaIOUIUXCs TOJKHBI OBbITh
chopMUpOBaHbl  clieayrolMe mnpenpaputenbHbie  kommeTeHiuu:  OITK-1.
CrocoOHOCTh TOHMMATh OCHOBHBIE MPOOJEMBI B CBOSH MPEIMETHON 00JIacTH,

BBIOMPATh METObI U CPEICTBA UX PEIICHHUS
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B pesymbraTe wu3ydeHUs JaHHOW JWCIHMILIMHBI Yy  OOYYaroIIMXCs
bopMHpYIOTCS  CIIEAYIOIMHKE OOIIEKYJIbTYpHBIC/  0OmenpodeccnoHanbHbIC/
poeCCHOHATTLHBIC KOMITCTCHIINH.

[TnanupyemMbie pe3yabTaThl OOYYEHUS 1O JAHHOW TUCIUILIIMHE (3HAHUS,
yYMEHUS, BIAJCHUS), COOTHECEHHBIC C IIAHUPYEMBIMU PE3YIbTaTaMU OCBOCHHUS
00pa30BaTeNbHON  MPOTPAMMBI,  XapakKTepU3YIOT dTambl  (HOPMHUPOBAHHSI
CICAYIOIMMX KOMIETEHIMH (OOIIeKyIbTypHBIe/  oOIenpodeccruoHanbHbIe/
npodheCCUOHAIbHBIC KOMIIETEHIIUH (3JIEMEHTHI KOMIIETEHIIHI)):

Kon u dranbl GOPpMUPOBAHUS KOMIIETEHIIUN
(popmymposka
KOMIIETEeHIIHU
HK-5 3HACT U IOHUMACT NPOLUCAYPY HAYIHO- 000CHOBaHHBIX
Cnocoben JC1aTh 3HaeT BBIBOJOB IO pe3yJIbTaTaM TCOPECTUICCKUX U
HayLIHO‘ OKCIICPUMCHTAJIbHBIX I/ICCJ'Ie,E[OBaHI/Iﬁ
000CHOBaHHBIE
BBIBOJIBI 110
MEET IIPOBOJUTH IIATCHTHBIC MCCJICIOBAHUA H OPOPMIIATH
pe3yibTaTam VMeer y posoz it dop
TEOPETHYECKHX H MATCHTHBIN POPMYIIIp
AKCIEPUMEHTAIBHBIX
UCCJIEeI0BAHMM, 1aBaATh
PEKOMEH ALK IO
COBEPILLIECHCTBOBAHUIO
YCTPOMCTB U CHUCTEM,
BJIaIIeeT BiIagceT HaBbIKaMH IIOATOTOBKH OTYECTOB 10 Hay4HO-
TOTOBUTH Hay"HBIC UCCIIeZI0OBATENILCKON paboTe M HayYHBIX TyOIMKaIui

MyOJTUKAIMU U 3asBKU
Ha U300peTeHus

OCHOBHBIC 3Tallbl MPOUCAYP NOJA4Y1 3aABKHU HA

ITK-17

3Haer oopmieHre aBTOPCKUX MpaB B (popMe NaTeHT U
TOTOBHOCTBIO o
OCYIIIECTBIIATh ABTOPCKOE ITOJIE3HON MOJIEIIH.
COTpPOBOXKACHHC JleJIaTh OIMCAHUE IIPOLECCOB ITOIYYCHUS DJIEMEHTOB
paspabaTkIBACMbIX YnMmeer MHUKPORJIEKTPOHHUKH C YKa3aHUEM HEOOXOIUMBIX

YCTPOMCTB, NPHOOPOB U

CHCTEMBI YTEXTPORHOH apaMeTPOB IKCIEPUMEHTA.

TCXHUKH Ha STanax HaBbIKaMU HEOOXOAUMBIMU JJIsl IUTAHUPOBAHUS U
TPOCKTHPOBAHHA 1 Brnageer | mpoBeaeHHS dKCIIEPHUMEHTATbHBIX UCTIBITAHUI
MNpOU3BOJACTBA

TIOJTYYEHHBIX 3JIEMEHTOB ¥ IPUOOPOB.

MECTOABI MOAYJIAIIUU IMTapaMETPOB ONITUYCCKOTO U3JIYyYCHUS,

OIIK-2 3HaeT pacmpocTpaHsIOIErocs B BOJOKOHHOM CBETOBOJE,

Crocoben TIPUMCHSIT NpUMEHSIEMBIC JUISI IOCTPOCHUS N3MEPHUTEIBHBIX
npeoOpa3oBaTeei.

COBpPEMECHHBIC METO/IbI

HCCIICOOBAaHUS,

MNpEaACTaBIIATh U BBISIBJISITH KJIIFOUEBBIC ITapaMETPhI, ONPEACIISIONINE PEKUMBI

apryMEeHTHPOBAHO Vmeer pabOTHI BOJIOKOHHO-ONITHYECKHUX N3MEPHUTEIBHBIX
npeoOpazoBareseit

3alMIIaTh Pe3yIbTaThl
BBITTOJIHEHHOM paboThI

HaBbIKaMU TMTOCTPOCHHUA BOJIOKOHHO-ONITUYCCKUX

Bnaneer .
U3MEPUTCIIbHBIX npeoGpa3OBaTenen
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AHHOTAIMS AUCHUTITHHBI
«/lonmoJIHUTe/IbHBIE IT1aBbl KPUCTALJIOTpadumny»

PabGouast mporpamma mpemHa3HadeHa IS CTYJASHTOB IOATOTOBKHU
MarucTpoB 1o  oOpa3oBaTellbHOM  mporpamMme  «DJEKTPOHUKA U
HAHODJIEKTPOHUKA»,  «OJJEKTPOHMKA M HAHOPJEKTPOHHMKA»,  OO0mIas
TPYAOEMKOCTh JTUCHUIUIMHBI 3 3adeTHBIX eauHunbl (108 wacom). Ilpwm
pazpabotke pabodeil mnporpaMmbl Y4eOHOW AUCIUIUIMHBI  HCIIOJIb30BaH
denepaibHBIM  TOCYJIAapCTBEHHBIN  00pa3oBaTEIbHBI  CTaHAAPT  BBICILIETO
obpazoBanus (PI'OC BO 3++).

HucrumHa «JlomoaHUTENbHBIE TJaBbl KpUCTaUIorpadumn» BXOIUT B
BapUATHUBHYIO 9acTh 00pa30BaTEIHHOW MPOTPaMMBbI B OJIOK IHUKJIA JUCITUTUIHH
1o BbIOOPY, MOyJIb «CTpOEHUE U CBOMCTBA MaTepHUAIOBY, peaau3yeTcs Ha 1-m
Kypce, B 2-M CEMECTpe.

Heab - dopMupoBaHHE Yy CTYJIECHTOB NPEACTABICHUNA O MEPUOJUUYECKOU H
KBa3UIIEPUOJANYECKOM  CTPYKTypax Ha AaTOMHOM ypOBHE;  OBJaJICHHE
KOMOWHATHUBHBIM TOJIXOJ0OM K M3yUYCHHIO Pa3IMYHBIX (POPM KPHUCTATUTMYECKOTO
BEI[ECTBA, HEOOXOJIMMBIMHU METOJIaMU  HCCJICIOBAHUSI  KPUCTAJUTMUYECKUX
MHOTOTPAHHUKOB U CTPYKTYD.
3axayu:
® JaTh TMPEJCTAaBICHUE O COBPEMEHHBIX IMpolJjeMax Kpucramuiorpadum,

CUMMETPHUH KaK HHBAPHUAHTHOCTH, CAMOPABEHCTBE OOBEKTOB;

e chopmymupoBaTh  TJABHBIC  TNPHUHIUIBI  CTPYKTypOOOpa3OBaHHS

KpHUCTAJIOB;

e chopmupoBaTh ymMeHHE pabOTaTh C  KBa3HMNCPUOAUYECCKUMU U

MOIYJIUPOBAHHBIMU CTPYKTYPaMHU;

® 03HAKOMJICHHE C 0a30BBIMU MOHATUAMU TrCOMETPUICCKOMN
KpUcTauiorpaduu, KpUCTAIIOXUMUU, KPUCTATIIO(DU3UKH;
® YMCHHE OMKCHIBATH KPUCTAJIJIOB C IIOMOIIIBIO 3aKOHOB KPHUCTAJIIOTpaduu.

B pesynprare wu3ydeHus JAaHHOM JUCHUIUIMHBI Y OOydYaroUIuxcs
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bopMHpYIOTCS  CIEAYyIOIMHEe  OOMIEKYNIbTYpHBIE W TpodecCHOoHaTbHBIC
KOMIICTCHIIUH.

Kon u popmyuposka Srtansl GOPMUPOBAHUS KOMIETEHIIUH

KOMIICTCHII MU

1K-12, 3Haer - OCHOBHBIE 3aKOHBI KpUCTAJUIOrpa(uu, TOUYEUYHBIE U
CTIOCOOHOCTH TPAHCISIIAOHHBIC ~ JJIEMEHTHl ~ CHMMETPUH,  [paBUiia
pa3pabartbIBaTh
TEXHUUECKHE 3ajaHMsi Ha CJIO’KEHHUS DJIEMEHTOB CUMMETPUU
NPOCKTHPOBAHNE - CBSI3b BHYTPECHHEM KpPHUCTAUIMYECKOM PELIETKU C
TEXHOJIOTHYCCKUX

IPOLIECCOB  MTPOU3BOJICTBA
MaTepHaroB W  H3ICNuUil
JNEKTPOHHOMN TEXHUKH

BHEITHEHW (popMOli KPUCTAIIOB U UX CBOHCTBAMU

- YCTAHOBKY M IIOCJIEOBATEIbHOCTb OIPEACICHUS
3JIEMEHTOB CUMMETPHUH KPUCTAILIIOB
paboTel ¢

- IMpaBuia HAay4yHON JIUTEpaTypol 1O

KpucTaIiorpaduu, KpUCTAIUIOXUMHH, KPUCTAILIO(DU3IUKI

Ymeer - COCTaBJIITh KPUCTAJUIOrpaUuecKkyr0 XapaKTepPUCTUKY KpPUCTAJLIOB,
JIMarHOCTUPOBATh MPOCThIE (HOPMBI
- o0003HayaTh BHIBl CHMMETPHUHM (TOUEYHBIE TPYNIBI) IOIHBIMU
(hopMyIaMHy 1 ¢ TOMOIIBIO HOPOXKAAIOIINX JIEMEHTOB CHMMETPHH
- QaHAJM3HUPOBATh BHYTPEHHIOIO CTPYKTYPY KPHUCTAIIIIOB

Bnaneer - HaBBIKAMU KPHUCTAIOrpauIecKoro aHaIu3a

- METOJJaMH1 pacuIM(POBKH U BEIBOAOM (heTOPOBCKUX TPYIIIT

- METOAaMU peACTaBJICHUA KPUCTATIIIMYCCKUX CTPYKTYp JUIA

MMPOCKTUPOBAHUA MPOU3BOJACTBA HOBBIX MATCPHATIOB
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AHHOTAIUSA TUCHUIIINHBI
«CTaTnucTrnuecKas OoNTHKA»

PabGouass mporpamma «CratucThueckass ONTHUKa» pa3paboTaHa s
CTYJEHTOB 1 Kypca Maructparypbl HampaieHuss mnoarotosku 11.04.04
«DJNEeKTPOHUKA U HAHOARJEKTPOHHUKA» B COOTBETCTBUM ¢ TpeboBaHusiMu OI'OC
BO 3++ no njaHHOW CHEIHaTIbHOCTH.

HucuuminHa «CTraTucThyeckass ONTHUKAa» BXOAUT B JUCHUILUIMHBL IO
BBIOOpY BapuatuBHOM yactu Moayiisa b1 ¢ kogom b1.B.JIB03.02.

OO0masi TPyZ0EMKOCTh OCBOEHUS IHUCIMILIMHBI COCTaBISCT 3 3a4CTHBIX
eqununbl, 108 yac. JluciumimHa peanusyercs Ha 1 Kypce, Bo 2 cemecTpe.

Ieab TMCIUAIUIMHBI: OBJIAJICHUC CTATUCTUYCCKUMH METOJaMH 00pabOTKH
ONTHYECKUX CHT'HAJIOB.
3aja4yu AUCHUIIMHDI:

1. dopmupoBaHue y CTYOEHTOB 3HAaHWH 00 OCHOBHBIX TOHSATHSX

CTaTUCTUYECKON ONTHKHU.

2. dopMUpoBaHUE Yy CTYJIEHTOB 3HAHUN O CTATUCTUYECKUX METOJIax
00pabOTKM ONMTUYECKUX CUTHAJIOB.

3. dopmupoBaHue y CTYJICHTOB HABBIKOB PUMEHEHUS
CTATUCTUYECKUX METOJaX 00paOOTKM ONMTHYECKUX CUTHAJIOB.

JImst ycremHoro M3y4deHus JUCIUIUTHMHBI «CTaTHCTHYECKas ONTHKA» Y
OOy4JaromMXcs JODKHBI ObITh C(HOPMHUPOBAHBI CIEAYIONINUE MPEIBAPUTEIHHBIC
KOMITCTCHITUH

OIIK-1. CnocoObHOCT, TIOHMMAaTh OCHOBHBIE TMPOOJEMBI B  CBOEH
peIMETHON 00J1aCTH, BEIOUPATh METOIBI M CPEJICTBA UX PEIICHUS

OIIK-5 ToroBHOCTH OGOPMIATh, MPEACTABIATh, JOKJIAIbIBATh U
apryMEHTUPOBAHHO 3aIUIIATH PE3yJIbTAThl BBIMOJTHEHHOW PaOOThI

B pesynpraTe W3ydeHWs JAHHOW JUCIUIUIMHBI Yy  OOYYarOIIUXCs
dbopMUpYyIOTCS  Cleaylomue OOIEeKYJIbTYpHbIE/  o0menpodeccuoHanbHbIe/
npodeccuoHanbHbIE KOMIIETEHITUH.

[IK-12 cnocobHOCTh  pa3pabaThiBaTh TEXHUYECKHE 3aJaHusl  Ha
MPOEKTUPOBAHUE TEXHOJOTMYECKUX MPOLECCOB MPOM3BOACTBA MATEPUAIOB U
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W3JIEJIAN DJIEKTPOHHOU TEXHHUKHU

Koa n popmysmposka
KOMIIETeHIIUH

Jrtanbl GOPMHUPOBAHUS KOMIIETEHIIMH

TIK-12 criocoGHOCTE
pa3pabaThIBaTh TEXHUUCCKUE
3aJaHMs Ha IPOSKTUPOBAHNE
TEXHOJIOTHIECKUX MIPOIIECCOB
MIPOU3BOJICTBA MAaTEPHATIOB U
W3JEIUI 3J1EKTPOHHON TEXHUKH

3Haer CopeprkaHue OCHOBHBIX Pa3/IeJIOB TEXHUYECKOT O 3a1aHUs Ha
(6azoBbIf MIPOEKTUPOBAHUE TEXHOJIOTUUECKUX MPOLIECCOB MIPOU3BOJICTBA
YPOBEHB) ONTHYECKUX YCTPOWCTB HA OCHOBE CIIEKJI-UHTEPHEPOMETPHU
Ymeer CocCTaBIsATh TEXHUUECKUE 3a/1aHUS HAa TIPOEKTUPOBAHHE
(IpOABUHYT |TEXHOJOTMYECKHUX MPOLIECCOB MPOU3BOJACTBA CTaHIAPTHBIX

BIif YPOBEHB)

OIITHYCCKHUX yCTpOﬁCTB Ha OCHOBC CHeKJ'I-I/IHTep(l)epOMeTpI/II/I

Bnaneer
(BBICOKHIT
YpOBEHB)

HaBBIKAMU CAMOCTOSITEIbHON pa3pabOTKH TEXHUUYECKHX 3aJaHuil
Ha IIPOSKTUPOBAHUE TEXHOJIOTHYESCKHUX IIPOLIECCOB IPOU3BOICTBA
YHUKAJBHBIX ONTHYECKUX YCTPOUCTB HAa OCHOBE CIICKII-
HHTEpPEpOMETpHN
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AHHOTAIUSA TUCHUIIINHBI
«DJIeKTPOHHbIE H3MEPEHHUsI B HAHOTEXHOJIOTHSIX U HAHOIJIEKTPOHHKE)

PabGouass mporpamMma mpeaHa3HadeHa JJisi MarucTpaHtoB 1 Kypca,
oOydJarommxcs Mo mporpaMMe «DJIEKTPOHMKA W HAHOXJICKTPOHHMKA», OOIIas
TPYAOEMKOCTh JTUCHUIUIMHBI 3 3a4deTHBIX eauHunbl (108 wacom). Ilpwm
pazpabotrke pabodeil mnporpaMmbl Y4eOHOW AUCIUIUIMHBI  HCIIOJIB30BaH
@denepasibHBIM  TOCYJIApPCTBEHHBIN  00pa3oBaTEIbHBIN  CTaHAAPT  BBICILIETO
obpazoBanus (PI'OC BO 3++).

Y4eOHbpIM TIaHOM TMpeaycMoTpeHbl 3 3¢ u 108 wacoB. JucumrivHa
«IJEKTPOHHBIE U3MEPEHUSI B HAHOTEXHOJIOTUSIX U HAHODJIEKTPOHHUKEY» BXOAUT B
BApUMATUBHYI0O YacThb ULHKJIA JUCIHUIUIMH 00pa3oBaTENbHON MPOTPaMMBI,
peanusyetcs Ha 1-M Kypce, BO 2-M ceMecTpe.

Heab: 3HAKOMCTBO € METOJAMHM M3MEPEHUS MAJIBIX M CBEPXMAJIbIX
ANEKTPUYECKUX BEJIIMYMH, TaKUX KaK HalpsyKEHUE, TOK, COMPOTHUBIICHUE,
€MKOCTh, UHJIYKTUBHOCTb, Ha MMOCTOSIHHOM U TMEPEMEHHOM TOKE JIJISl pa3IMYHBIX
MOJYNPOBOJHUKOBBIX ~ KOMIIOHEHTOB,  HM3Y4Y€HHUE  METOJOB  H3MEPEHUS
JTUHAMUYECKUX XapaKTEPUCTUK MOJYIPOBOJHUKOBBIX MPUOOPOB U MaTEpHUAJIOB
B pa3IMYHBIX JWAaNa3oHaX 4YacToOT; 3HAKOMCTBO C  COBPEMEHHBIMU
U3MEPUTETFHBIMU TIPUOOpamMu, TMpEAHA3HAYECHHBIMH JJIS PEUICHUs JIaHHBIX
3a/1a4; U3y4eHUE MPOCTEHIITUX CXEMOTEXHUUECKUX PEIICHUMN, TPeIHa3HAYCHHbIX
JUTSl TeHEpaIuy, YCUJICHUS U TpeoOpa30BaHUsl dJIEKTPUIECKUX CUTHAJIOB.

3agaum:

® 3HAKOMCTBO C QHAJIOTOBBIMHU HM3MEPUTEIBbHBIMH MPUOOpaMH ISt
WU3MEPEHUS PIIEKTPUUECKUX BEIINYUH;

® 3HAaKOMCTBO C MHU(POBBIMH HU3MEPUTEIHHBIMH TMPUOOpaAMU IS
WU3MEPEHUS DJICKTPUUCCKUX BEJIUYUH;

® U3yYCHHE CIIOCOOOB M3MEPEHMsI OCHOBHBIX DJICKTPUUECKUX BEJIMYMH HA

IMOCTOSIHHOM TOK€E,
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® 3HAKOMCTBO CO CIIOCOOAMHU M3MEPEHUS AJUHAMHYECKUX DIEKTPUUECKUX
XapaKTEpUCTHUK HA IEPEMEHHOM TOKE B PA3JIMYHBIX IHANA30HAX 4acToT;

® U3Yy4YCHHE CTAaHAAPTHBIX CXEMOTEXHUYECKUX PELICHUH JJIs YCHIICHHS,
reHepalud W MpeoO0pa3oBaHUsl JJIEKTPUUECKUX CUTHAJIOB Ha JIUCKPETHBIX
MOJTYTIPOBOTHUKOBBIX TPUOOPAX U MHTETPAIBHBIX CXeMaX.

® U3y4YeHHE METOJIOB O00paOOTKM pe3yibTaTOB OJIHOKPATHBIX U
MHOTOKPATHBIX HaOJIIOJCHUH, BBISIBJICHUS 3aBUCUMOCTEN MEXK/y BEIMYMHAMU;

bazoi s OCBOEHMS JAHHOM IWCLMIUIMHBI SBIIOTCA Kypchl «DH3uKay,
«Bpicmiasg maTeMatukay, «Merposorus», «PU3N4eCKre OCHOBBI JJICKTPOHUKI,
«Teopuss snexkrtpuyeckux nenei», «CxemorexHuka». Kype «Dusuku»
HEOOXOJMM [l TIOHMMAaHMsSI MNPUPOIbI sBIEHUH. «Bpiciias maremarvka» B
gyactu psAgoB Dyppe HUCHONB3YETCA I CHEKTPAJIBHOIO IIPEACTaBICHUS
CUTHAIOB. «METpOJOTHs» 3HAKOMUT C OCHOBAaMH IIPOBEICHHUS W3MEPEHUM W
00paboTKOW HX Pe3ynbTaToB. «PU3HUECKHE OCHOBBI 3JEKTPOHHUKW» BBOIST B
IpeIMETHYIO 00J1aCTh MOJIYIPOBOJHUKOB U YCTPONCTB Ha UX OCHOBE.

B pesynpraTe uW3ydeHUs JAHHOM JUCHUIUIMHBL Yy O0OydYarolmuxcs
bopMupyrotca cneayroume oOuienpodeccuoHaibHble U MpodeccruoHalbHbIE

KOMITETCHIIUU (DJIEMEHTHI KOMITETEHIIUH ).

Koa u ¢popmyinpoBka Irtanbl GOPMHUPOBAHUS KOMIETEHIIUH
KOMIIeTeHI[UH
I1K-16, 3Haer TEOPETHYECKHE OCHOBBI METPOJIOTUH U DIIEKTPOPATHON3IMEPEHHH;
CIIOCOOHOCT OCHOBHBIC pa3lenbl (U3WKH, U1 W3YYCHHS 3aJad  KOTOPBIX
paspabatbiBath IPUMEHSIOTCS SJIEKTPOHHBIE H3MEPEHHS HA MOCTOSHHOM U HEPEMEHHOM
ApXUTEKTYPBI u —
TEXHOJIOTUH ITPOU3BOJICTBA
(yHKIHOHATHHBIX HNEPCHEKTUBHBIE HANpPaBICHUS AJIEKTPOHUKH U HAHOMIEKTPOHHUKH, B
MATEpHAIOB JICKTPOHHKH KOTOPBIX HCIOJB3YIOTCS WM MOTYT HCIOJNb30BaThCS DJIEKTPOHHBIE
C TOINOJIOTUYECKUMHU N3MEPECHNA HAa COBPEMCHHOM O60py}:[OBaHI/II/I;
pa3MepaMu 3JIEMEHTOB, HE OCHOBHBIE CIOCOOBI pEIIeHNs] HAy9YHbIX W HHHOBAIIMOHHBIX 3ajad,
npessiimatommmu 100 aM BO3HHUKAIOIIUX B KOHKPETHON IpeIMETHON 007acTH 3JIEKTPOHUKH H
HAHORJICKTPOHUKH.
Ymeer MOJb30BATBCA ~ TEOPETUUYECKUMHU  OCHOBaMU  METPOJOTMH U

31EeKTPOpaIUOU3MEPEHNUL;
TOKE JIIsl U3ydeHUs (PU3NUECKHX MTPOIIECCOB;

OIpCALIIATh MEPCIICKTUBHBIC HanpaBJICHUA JJICKTPOHUKHU

000pyIOBaHUY;
HUCIIOJIB30BaTh OCHOBHBIC CHOCO6I)I peUICHuA Hay4YHBIX

MNPUMEHATDH BJICKTPOHHBIC U3MEPCHHA HAa NTOCTOIHHOM U IIEPEMEHHOM

)51

HaHOJJICKTPOHUKMU, B KOTOPBIX HCIOJB3YIOTCA UIn MOTyT
HCIIOJIB30BATHCA OJICKTPOHHBIC N3MEPCHUA Ha COBPEMEHHOM

n
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WHHOBAIIMOHHBIX  33a4ad DJIGKTPOHWUKH W HAHOAJICKTPOHWKH (IS
JOCTIDKEHUS] KOHKPETHOTO Pe3yiIbTaTa.

Bnaneer

HaBbIKAMU TPAKTUYECKOTO HCIIOIb30BaHMUS OCHOB METPOJIOTHH H
3NEKTPOPaTUOU3MEPEHU;

HaBBIKAMU NPUMEHEHUS 3JIEKTPOHHBIX U3MEPEHUN Ha NMOCTOSHHOM U
MEepeMEHHOM TOKE JUIsl M3Y4eHHsI (PU3NYECKHX MPOLECCOB M PEUICHHS
U3MEPUTEINIbHBIX 3a/1a4;

cnocobaMM M HaBbIKAMH,  TO3BOJIIOIIMMHU  OINpPENeNaTh
NEePCHEKTUBHBIC HANpaBIEHUS SIEKTPOHUKU U HAHOIJIEKTPOHUKHU, B
KOTOPBIX ~AaKTUBHO HCHOJB3YIOTCSI MM MOTYT  HCIOJB30BATHCS
3JICKTPOHHBIE U3MEPEHUS HA COBPEMEHHOM 000pyJ0BaHNY;

METOIUKAMU JOCTH)XEHUsI KOHKPETHOTO pe3yinbTaTa Ha OCHOBE
WCTIONIb30BaHMS pemieHnss  HaydHBIX U

WHHOBAIIMOHHBIX 3a4a4 3JICKTPOHUKHU U HAHODJICKTPOHUKH.

OCHOBHBIX  CIIOCOOOB

IIK-22,
CHOCOOHOCTh  TPOBOJHTH
nabopaTopHbIe u
MPaKTHYECKUE 3aHITHSI CO
CTY/ICHTAMH, PYKOBOJHTH
KYpCOBBIM
MIPOSKTHPOBAHUEM u
BBITTOJIHCHHEM BBIITYCKHBIX
KBaJTU(PUKAIIMOHHBIX

pabort OakanaBpoB

3HaeT

OCHOBHbIE JTamnbl [JTAaHUPOBAHUS JKCTIEPUMEHTATBHBIX
HCCJICIOBAHUM;

METOIWKH MPOBEICHUS SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH;

OCHOBHBIE aJTOPUTMEI MIPOBEACHUS SKCIIEpUMEHTAIBHBIX
WCCIICIOBAaHHUH C TIPUBIICYCHUEM AIIEKTPOHHBIX H3MEPEHUIA;

cnocoOBl TUTAHUPOBAHHUA BPEMEHH, ayAWTOpHOTO ¢GoHOa, (oHIma
obopynoBaHUs I YCHEIIHOW OpraHu3alid  JKCIEPUMEHTANbHBIX

HCCJIEIOBAHUH.

YMmeer

IUIAHUPOBATh OCHOBHBIC 3TaIlbl HKCIICPHUMEHTAIBHBIX HCCIICNOBAHUI
B BBIOpaHHOU IIPEAMETHOH 00MIacTH;

UCIIONIb30BaTh ~ METOJUKH  TPOBEICHUS  DKCIIEPUMEHTAJIbHBIX
HCCIeJOBaHUM Ha PAKTHUKE;

MPUMEHSTh OCHOBHBIE aJITOPUTMBI POBEACHHS IKCIIEPHUMEHTAIBHBIX
UCCJIEJIOBAaHUH C NMPHUBJICYCHUEM DIIEKTPOHHBIX U3MEPEHUH ISl PelICHHs
9KCIIEPUMEHTAIILHBIX 3a/1ay;

BBIOUpATh COOTBETCTBYIOLIME CIOCOOBI IUIAHHPOBAaHHS BPEMEHH,
aymuropHoro  ¢onzma, QoHma o0OpyIOBaHHA UL YCIICIIHOM

OpraHu3alnum SKCICPpUMEHTAJIbHBIX HCCHeZ[OBaHI/Iﬁ.

Bnaneer

HaBBIKAMHU IIJIAHUPOBaHHS OKCIEPUMEHTAJBHBIX HCCJIEOBAaHUN B
BEIOpaHHOW TIPEAMETHOH 00JIaCTH;

HaBbIKAMU IIPOBEJCHUS OIKCIIEPUMEHTAIBHBIX HCCIEIOBaHUH B
COOTBETCTBHH C 33JaHHBIM IUIAHOM;

HaBbIKAMU HCIIOJIB30BaHMS OJHOTO W3 M3BECTHBIX alTOPUTMOB
MPOBEICHUST 3KCICPUMEHTAJIBHBIX HCCIECAOBAaHUI C TPHUBICUYCHHUEM
9JIEKTPOHHBIX U3MEPEHUN NIPU PELLIEHUN KOHKPETHOM 3a/1a4y;

HaBBIKAMU BBIOOpPAa COOTBETCTBYIOLIMX CIIOCOOOB IJIAHUPOBAHHS
BPEMEHH, ayJUTOpHOrO (GoHIa, (oHAa 000PYHOBAHHS I YCICUIHON
OpraHu3aliy KCIIEPUMEHTAJIbHBIX UCCIICJOBAHHH.

[K-2
pa3pabarbIBaTh
QITOPUTMBI

o0ecrieunBarh

IIPOrPaMMHYIO pPeaIu3alHio

CIOCOOHOCTBIO
3P PeKTUBHBIE

pemIeHHs
c(OpMYIMPOBAHHBIX 3a7ad C
UCTIOJIb30BaHUEM COBPEMEHHBIX
S3BIKOB INPOTPAMMHPOBAHUS U

3uaer

OCHOBBI BBICOKOYPOBHEBBIX A3BIKOB IIPOIPAMMHUPOBAHMS

Ymeer

ANTOopUTMHU3HPOBATH HE00X0IUMMbIe
npodeccnoHaNbHOM 1eATEIbHOCTH MPOLIETYPHI

B

nux

Bnaneer

Cpenoii mporpammupoBanust MATLAB
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AHHOTALMSA JUCUUILJINHBI
«HenMHEeMHO-0ONITHYECKHE CUCTEMbI XpaHeHUsI UH(OPM AU

PabGouass mnporpamma «HennHEWHHO-ONTHYECKHE CHUCTEMbl XPaHEHUS
uHopmaruu» paspaboTaHa Uil CTyACHTOB 1 Kypca MaructpaTypsl
HarnpaBiieHus: noArotoBkn 11.04.04 «OnekTpoHHKa W HAHOXJIEKTPOHUKA» B
cootBeTcTBHUM ¢ TpeboBanusamMu OI'OC BO 3++ mo qaHHOM CrienMaTbHOCTH.

Jucuunnuna «HenunelHo-onTHYeCKHE CUCTEMbI XpaHEeHUsST HH()OPMAaLIUN))
BXOJIUT B JUCUUIUIMHBI MO BBIOOPY BapuUaTUBHOM 4acTh MoAyis bl ¢ xkogom
b1.B.J1B04.02.

OO6masi TPyJOEMKOCTh OCBOEHUSI JUCIMIUIMHBI COCTAaBJISET 3 3a4ETHBIX
equaMIpl, 108 vac. Jlucnurumaa peanusyercs Ha 1 Kypce, Bo 2 cemecTpe.

[enb: popMupoBaHUe y CTYACHTOB SICHBIX MPEJACTABICHUI 00 OCHOBHBIX
MOHATUSX W 3aKOHAaX HEJIWHEWHOW ONTHUKM, a TakkKe O MPUHIUIAX
(GYHKIITMOHUPOBAHUS HEIMHEHHO-ONTUYECKUX CUCTEM XpaHEHUsI HH(OPMAIIUH.

3amavyu:

1. dopMupoBaHUE Yy CTYACHTOB 3HAaHUW OO0 OCHOBHBIX OOJIACTAX
NPUMEHECHUSI  HEJIMHEHWHBIX  ONTUYECKUX  APGPEKTOB, TEHACHIUAX U
HaMpAaBJICHUSAX Pa3BUTHS HEJIMHENHOW OITHKH;

2. dopMupoBaHUE Y  CTYIEHTOB  HABBIKOB  KjacCU(UKAIIUU
HEJIMHEHHBIX ONTHYECKUX 3(D(PEKTOB,;

3. @opMHUpOBaHUE y CTYACHTOB HAaBBIKOB pacyeTa IapaMeTpoB
YCTPOMCTB HEIMHEWHOW ONTHUKH,

st yenemrHoro u3ydeHus: nucuuiuinHbl «HopmanmoHHas onTukay y
OOy4JaromMXcs JTODKHBI OBITh C(HOPMHUPOBAHBI CIEAYIONINE MPEIBAPUTEIHHBIC
KOMIIETEHIINHU:

OIIK-1. CnocobHOCT, TIOHMMATh OCHOBHBIE TPOOJEMBI B CBOEH
npeaMeTHOM 00J1acTH, BRIOUPATh METOJIBI U CPEACTBA UX PEIICHUS

B pesynpraTe wuW3ydeHUs JaHHOM AWCIMIUIMHBI Y  OOyYarOIIMXCS
dbopMupyIOTCS  CleAyIoImKe  OOIIeKYJIbTYpHBIe/  o0mIenpodeccnoHanbHbIe/

npodecCUOHANIbHBIE KOMIIETEHIIUH.
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Koa u ¢popmyauposka

Irtanel GopMUPOBAHUS KOMIIETEHIIMH

KOMIIeTeHIIH
IK-16, 3Haet TEOPETUYECKUE OCHOBBI METPOJIOTHH H 3JIEKTPOPaINOU3MEPEHHIT;
CIIOCOGHOCTD OCHOBHBIE pa3lenbl (GU3NKH, Ui W3YYCHHS 3aJad  KOTOPBIX
paspabatbIBath IPUMEHSIOTCS 3JIEKTPOHHBIE U3MEPEHHUS Ha TTOCTOSHHOM M TIEPEMEHHOM
ApXUTEKTYPBI " Toke:
TEXHOJIOTUH TIPOU3BOJICTBA
(Y HKIHOHATBHBIX MEePCIECKTHBHBIC HAIPABICHHUS SJICKTPOHUKH M HAHOAICKTPOHUKH, B
MaTepualoB 3IEKTPOHUKH KOTOPBIX HCIOJB3YIOTCS HIH MOTYT HCIIOIb30BATHCSA 3JICKTPOHHBIC
c TOHOJIOTMYECKUMH U3MEPEHHMS Ha COBPEMEHHOM 000PYy/I0BAHUH;
pa3MepaMu >JIEMEHTOB, He OCHOBHBIC CIIOCOOBI pElIeHHMsS HAayYHbIX M HHHOBAIlMOHHBIX 3alad,
npesbimatomumu 100 v BO3HUKAIOIIUX B KOHKPETHON MNPEAMETHOW OOJACTH 3JICKTPOHHKH H
HaHORJICKTPOHHUKH.
Ymeer HOJIB30BAThCSL  TEOPETHYECKHMMH ~ OCHOBAMH  METPOJIOTUH |
3NEKTPOPATUOU3MEPEHUN;
TOPUMEHSATH AJICKTPOHHBIC U3MEPEHHS Ha TIOCTOSHHOM H MEPEMEHHOM
TOKE [T U3yueHHs (HU3NICCKHIX MPOLIECCOB;
OIpCACIIATh MECPCICKTUBHBIC HanpaBJICHUA OJICKTPOHUKHU )44
HaHOJ3JICKTPOHUKMU, B KOTOPBIX HCIOJIB3YIOTCA NI MOTyT
UCIIONB30BATECSl  JJICKTPOHHBIE  M3MEPEHHST Ha  COBPEMECHHOM
000pynoBaHUM;
UCTIONB30BAaTh ~ OCHOBHBIC ~ CIIOCOOBI  PEICHUS  HAYYHBIX H
WHHOBALIMOHHBIX  3aJa4 OJJCKTPOHHMKH W HAHOMICKTPOHUKH  JUIA
JOCTIDKCHUS KOHKPETHOTO Pe3yIIbTaTa.
BHaHeeT HaBbIKaMH MPAKTHYCCKOTO MCHOJIb30BAHUSA OCHOB MCTPOJIOTUU U
3JIEKTPOPaTUOU3MEPEHHUI;
HaBbIKaMH MMPUMCEHCHUSA 3JICKTPOHHBIX H3MepeHHﬁ Ha IOCTOSIHHOM H
MEPEMECHHOM TOKE JIA HU3YUYCHUA (1)I/I3I/I‘~IeCKI/IX IMpoOUECCOB U PCUICHUA
U3MEPUTEIBHBIX 33/1a4;
cmocodaMy M HaBbIKAMH,  IIO3BOJSIIOLIMMH  ONPEIENSATH
NEePCHECKTHBHBIC HAIpaBJICHHUS SJICKTPOHUKH M HAHOMJICKTPOHUKH, B
KOTOPBIX ~aKTHBHO HCIOJB3YIOTCS WM MOTYT  HCIOJIb30BaThCA
JNIEKTPOHHbBIC U3MEPEHHUS HA COBPEMEHHOM 00OPYIOBaHUM;
METOJMKAMHU JIOCTIDKEHHS KOHKPETHOTO pe3yjibTara Ha OCHOBE
HCTIONIB30BAHMSI  OCHOBHBIX  CIIOCOOOB  PEICHHSI  HAYYHBIX  H
WHHOBAIIMOHHBIX 3a4a4 3JICKTPOHUKH U HAHOBJICKTPOHUKH.
IK-22, 3HaeT OCHOBHBIC STarbl TUTAaHUPOBAHUS IKCIIEPHUMEHTAIIBHBIX
CIOCOOHOCTh ~ MIPOBOJHTH UCCIIeI0BaHUIT;
nabopaTtopHbIe u METOAMKH NPOBENICHNUS IKCIIEPUMEHTAIBHBIX HCCIICIOBAHHIA;
NpaKTHYECKUE 3aHATUS CO OCHOBHBIC AJITOPUTMBI NPOBEICHUS IKCIICPUMEHTAIbHBIX
CTYACHTaAaMH, PYKOBOJIUTH I/ICCHCI[OB&HI/Iﬁ C MPUBJICUYCHUEM BJICKTPOHHBIX H3MepeHHﬁ;
KyPCOBBIM Crmoco0bl  TUTAHUPOBAHUSI BPEMEHH, ayauTOpHOTO (GoHma, (oHIa
MIPOCKTUPOBAHUEM n O60pyIIOBaHI/I5[ JJIsL yCl'[eHIHOﬁ OpraHmn3anu SKCHECPUMEHTAIBHBIX
BBITIOJTHEHUEM BBIITYCKHBIX HCCHC}]OBaHHﬁ.
KBaHHq)HKaHHOHHBIX YmMmeer IUIAaHUPOBATH OCHOBHBIC 3TAIllbl OKCIIECPHUMECHTAJIIBHBIX HCCHCHOBaHHﬁ

pabort GakanaBpoB

B BBIOpaHHOH MpeAMETHOH 00acTu;

HUCIIOJIB30BaTh METOOUKH IIPOBEACHUA OKCIICPUMEHTAJIbHBIX
HCCIIEJOBaHUM Ha MPAKTHUKE;

MIPUMEHATH OCHOBHBIE aJITOPUTMBI NPOBEIAECHUS IKCIIEPUMEHTAIIBHBIX
WCCIIEIOBaHUM C MPUBJICUEHUEM JIEKTPOHHBIX U3MEPEHUH IJIsl pelIeHUs
9KCIEPUMEHTANIBHBIX 3a/1a4;

BEIOMPATh COOTBETCTBYIOIIME CIOCOOBI IUIAHUPOBAHUS BpPEMCHH,
aymuropHoro  ¢onma, QoHma 00OpYHOBaHUS JUIA  YCIICIIHOW

OpraHu3anuu SKCICPUMEHTATIbHBIX HCCJ’IG}IOBaHHﬁ.
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Bnaneer

HAaBBIKAMH IUIAHWPOBAHMS OSKCIICPHMEHTANBHBIX HCCICIOBAHUN B
BBIOpAHHOM NIpeIMETHON 00IaCcTH;

HaBbIKAMU IIPOBEJCHUSI OIKCIEPUMEHTAIBHBIX HCCIEIOBaHUH B
COOTBETCTBHH C 33aHHBIM IUIAHOM;

HaBBIKAMU HCIIOJB30BaHUSl OJHOTO W3 M3BECTHBIX aJITOPUTMOB
MPOBEJCHUST JKCIEPUMEHTAJIBHBIX HCCIIECAOBAHUII C NPHUBICYCHUEM
JJIEKTPOHHBIX U3MEPEHU NIPU PENICHUH KOHKPETHOH 3a1a4W;

HAaBBIKAMH BBIOOpAa COOTBETCTBYIOIINMX CIIOCOOOB IUIAHHUPOBAHUS
BpPEMEHH, ayIUTOpHOTO (GoHAa, (OoHAa 00OPYHOBaHHSA IS YCIIEIIHON
OpraHU3alM{ IKCIICPUMEHTAIBHBIX UCCIIEIOBAaHHUH.

[1K-2 CIIOCOOHOCTBIO | 3HAET OCHOBBI BEICOKOYPOBHEBBIX S3bIKOB IIPOTPaMMHUPOBAHUS
paspabatbiBath 3¢ PeKTUBHBIC

AJNTOPUTMHU3ZUPOBATH HEO0OXOAMMBIE B
AITOPUTMBI perienus | Y MeeT

npodeccnoHaNbHOM 1A TEIILHOCTH MPOLIETYPHI

c(OpPMYIMPOBAHHBIX 337ad C
HCIIOJIb30BAHUEM COBPEMEHHBIX
SI3BIKOB NIPOTPAMMHPOBAHUS H
obecrieunBaTh ux
IPOTrPaMMHYIO PEaTHU3aIHIO

Bnaneer

Cpenoit nporpammupoBanust MATLAB
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AHHOTAIUSA TUCHHUILTHHBI
«OCHOBBI MUKPOMATHUTHOTO MOIETMPOBAHMSI»

Pabouas mnporpamMmma «OCHOBBI MHUKPOMArHUTHOTO MOJIEIIUPOBAHUS
npeaHa3HayeHa Il MarucTpaHToB 2 Kypca, OOydalolMXcs MO MporpaMme
noaroroBku  11.04.04  «DnekTpoHHKa W HAHOAJICKTPOHHUKA»,  0OIIas
TPYJIOEMKOCTh OCBOCHHUS AWCITUIUIMHBI COCTaBIIAIeT S5 3adeTHbIX eauHuil (180
yacoB). JlucuuiuimHa peanusyercs Ha 2 Kypce, B 3 cemectpe. [Ipu pa3zpaborke
paboueii mporpaMMbl y4eOHON TUCIUIUIMHBI HCTOJB30BaH DeaepanbHbIi
rOCYJapCTBEHHBIN 00pa30BaTeNbHBIA CTaHIApT Bbiciiero oopaszosanus (PI'OC
BO 3++).

JNuctuminaa «OCHOBBI MUKPOMAarHUTHOTO MOJICTUPOBAHUS» BXOJIUT B
BapUATHUBHYIO 4acTh, JTUCUUTUIAHBI npodeccruoHaIbHOTO UK
oOpazoBarensHOM Tporpammbl ¢ kogoMm b1.B.JIB.05.01, peanmsyercs Ha 2-m
Kypce, B 3-M ceMecTpe.

Hean: M3ydenne Gpusmdyeckux U MaTeMaTHYECKUX OCHOB pabOThI MeToAa
MUKPOMarHuTHOTO MOJICTUPOBAHUS, a TaKXe MPUOOPETCHHE MPAKTUUYECKUX
HABBIKOB (OPMYITUPOBKA U PEUICHUS HAyYHO-UCCIIENOBATEIbCKUX 337ad B
00J1aCT HAHOMAarHeTU3Ma.

3axayu:

o l3yunTh TEOpETUYECKHE OCHOBBI, (3aKOHBI, B3aUMOJICUCTBUS)
MO3BOJIAIOLIME ONMUCATH SIBJICHUS M MPOLECCHI, PEATU3YIOIINECS B MarHUTHBIX
cpelax Ha HAHOPa3MEPHOM YpPOBHE.

e [lonyunth mpeaCTaBICHUS O METOAAX KOHEYHBIX pAa3HOCTEH U
KOHEYHBIX DJIEMEHTOB JIJISI PEIICHUS 33/1a4 MaTeMaTHUeCKo (hU3UKU B 001IaCTH
HaHOMarHeTu3Ma.

e [lomyuuTh MpaKTUYECKUH HABBIK PabOTHI B MPOrpaMMHOM MakeTe The
Object Oriented MicroMagnetic Framework (OOMMEF).

bazoit s ocBOeHMs JTaHHOW JUCHUIUIUHBI  SIBISIFOTCS  KYPChI
«Dusukay, «Auddepennmansubie ypaBHeHUs», «MaremaTtnueckas GU3HKay,

«Du3rKa MarHUTHBIX IUIEHOK M HAaHOPAa3MEpHBIX CTPYKTyp». Kypc «DPusukn»
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HEOOXOMM JJIsi MOHUMAaHUsI IpUpoIsl siBineHuid. B kypce «luddepennmanpupie

YpPaBHCHUA»  paCCMATPUBAIOTCA  IMMOAXOAbI IOJIs1I  PCIICHUS  HCIIPCPBIBHBIX

¢yHkuuid. MeToabl KOHEYHBIX Pa3HOCTEH W KOHEYHBIX 3JEMEHTOB IIMPOKO
UCIIOJIB3YIOTCS TSt muddepeHInaTbHBIX

JTACKPETU3aLuU YPaBHEHU.

«Maremaruueckas (1)1/131/11(&1» 3HAaKOMMUT C OCHOBaMH IMPUMCHCHUA

MaTEMaTUYECKOro amnmapara uid peuieHus ¢usndeckux 3aaad. «Ddusmka
MAarHATHBIX IUIEHOK M HAaHOPA3MEPHBIX CTPYKTYp» BBOIAT B IPEAMETHYIO
00acTh MarHeTU3Ma U UCIOJIb30BaHUsI HAHOCTPYKTYP JUIsl 3a/1a4 CHUHTPOHUKH.

N3yuyaemblii matepuan sBiseTca 0a3od JJid HM3Yy4YEHHUS MOCIEAYIOLIUX
JUCLHHIUIMH IPAKTHYECKOM HANpPABICHHOCTH, B KOTOPBIX pPacCMaTpHUBACTCA
UCCIICJOBAHUE MArHUTHBIX CBOMCTB TBEPABIX TEJI U HAHOCTPYKTYPUPOBAHHBIX
MaTepUaJIoB.

B pesynbrare

HU3YyUCHUA I[ElHHOﬁ JUCHUILUIMHBL Y 06y11a}oumxc;1

dbopMuUpyIOTCS cleAyroIue oomenpodeccuoHanbHble U PO eCcCHOHAIbHBIC

KOMIETEHIIUU (3JIEMEHTBI KOMIIETEHIIUN).

Kon u popmynposka Arannl GOPMUPOBAHUS KOMIIETEH MM
KOMITIETEH MK
[1K-3, 3Haer TEOPETHUECKHE OCHOBBI JIEKTPOANHAMUKH CIUIOIIHBIX CPE];
TOTOBHOCTBIO ~ OCBaMBaTh OCHOBHBIC pa3leNbl (PU3UKH KOHICHCHPOBAHHOTO COCTOSHHS, IUIS
TIPHHLHIEL TUIAHUPOBAHUA u3yueHus GeppOMArHUTHBIX MATEPHUAJIOB;
¥ METOJB ABTOMATH3ALHU
MEPCTIEKTUBHBIE HAMPABJICHHS HAHODIEKTPOHUKH M CIIMHTPOHUKH, B
SKCIIEPUMEHTA HA OCHOBE 5
HE(OPMAIHOHHO- KOTOPBIX HCIOJB3YIOTCS WM MOTYT WCIONB30BaThCS  CTAOMIIBHBIE
U3MEPUTEIHEHBIX CIIMHOBBIC KOH(HUTypaLny;
KOMIIIEKCOB KaK CPEICTBa OCHOBHBIE METOJBI HCCIIENOBAHNS MATHUTHBIX CBONCTB M JJOMEHHOM
[OBBIIIEHAS. TOYHOCTH U CTPYKTYpHI B )ePPOMATHUTHBIX OOBEKTAX.
CHIDKCHHA 3aTpaT Ha €TI0 | Yyeer 0Jb30BaThCs TEOPETUYECKMMH OCHOBAMM MAarHeTH3Ma JUIs pacyera
IPOBEJICHHE, OBJAEBATH
POBCJICHHC, JIeB MAarHUTHBIX IAPAMETPOB HUCCIEAYEMOTO 00BEKTA;
HaBbIKAMH HM3MEPEHUN B
[PUMEHSTH TEOPETUUECKUE 3HAHUS JUISl MATEMATUYECKOTO OIMUCAHHS
PEAILHOM BPEMEHH .
MOJIENH, COOTBETCTBYIONIEH  KOHKPETHOMY  3KCIEPUMEHTAILHOMY
CITyHao;
ONPENETATh MEPCIEKTUBHBIE HANPABICHAS HAHODJIEKTPOHUKA U
CIIMHTPOHUKH, B KOTOPBIX HCIOJB3YIOTCS WA MOTYT HCIIOJNB30BATHCS
cTaOMIIbHBIE CITMHOBBIE KOH(QUTYPAITHH;
UCTIONB30BAaTh  OCHOBHBIE ~ CIIOCOOBI  PEIICHHWS  HAYYHBIX U
VHHOBAI[MOHHBIX 33724 HAHODJIEKTPOHMKH M  CIUHTPOHUKA JUIS
JOCTHXKEHHUSI KOHKPETHOTO PE3YIbTATa.
Bnaneer HABBIKAMH ~ MHTEPIPETAIIMM  PE3YIBTATOB  MUKPOMArHUTHOTO
MOJENUPOBAHMS  JUIi  OMNUCAHHA W JIONOJHEHHS  PE3yJIbTATOB
HKCIIEPUMEHTAIILHOTO UCCIIEN0OBAHUS;
HaBBIKAMH TIPAKTHIECKOTO HCIIONB30BAHUSA OCHOB MArHETH3Ma JUIS
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HCCIIEIOBAHUS CBOWCTB W  JIOMEHHOI

(heppoMarHuTHEIX OOBEKTOB;

MAarHUTHBIX CTPYKTYPBI
HABBIKAMU MIPUMEHEHHS COBPEMEHHBIX MMOJXO/I0B ISl HCCIICTOBAHUS
MOBE/ICHHS HAMarHMYCHHOCTH B JepPOMArHUTHBIX Cpe/iax;
crocodamu n

HaBBIKaAMH, TTO3BOJIAIOIIMMH ONpenCIATh

MEPCHOCKTUBHBIC HAMNPaBJICHUA HAHOJJICKTPOHUKU W CIUHTPOHUKHU, B

KOTOPBIX ~ aKTUBHO HUCIOJIB3YIOTCSI HMJIM  MOTYT  HMCHOJIB30BAThCS
CTaOMJIbHBIE CTIMHOBBIE KOH(UTYypalyy;
[1K-4, 3Haer OCHOBHbBIE aITOPUTMBI MIPOBEICHUS IKCTIEPUMEHTAITbHBIX
CHOCOOHOCTBIO K HCCJIEIOBAHNI MarHUTHEIX CBONCTB;
Oprafusalun u OCHOBHbBIE IPOrpaMMHbIE HaKeThl MHUKPOMATHUTHOTO
MPOBECHUIO i
SKCTIEpHMEHTATHHBIX MOJICTIMPOBAHHUS M UX BO3MOXHOCTH;
HCCIIe T0BAHH c pUMEpPBI UCIIOJIb30BaHMUs METOJI0B MHUKPOMarHUTHOTO
IpHUMeHEHEM MOJICTIMPOBAHUSl Ul pEIICHUS CHeUM(pUYECKUX 3a1ad, BKIIOYas
COBPEMEHHBIX CPENCTB H CHUMYJISILIMIO CTATHYECKUX, TUHAMHYECKUX U TEPMHUYECKUX MPOLIECCOB;
METOJIOB OCHOBHbBIE 3Tanbl TUIAaHUPOBAHUS IKCTIEPUMEHTAIBHBIX
HCCJICIOBAaHUM;
METOIUKH MPOBEACHUSI HKCIIEPUMEHTAIBHBIX HCCIIETOBAHHIA.
Ymeer TUIAHUPOBATh OCHOBHBIE ATAIlbl IKCIIEPUMEHTAJIBHBIX HCCIIEIOBaHUM
B 00J1aCTH MarHeTH3Ma,
UCIIONIb30BaTh ~ METOJIMKH  TPOBENCHUS  JKCIEPUMEHTaIbHBIX
HCCIeJOBaHUM Ha NMPAKTHUKE;
COCTaBUTh 3aJa4y MHKPOMAarHHUTHOTO MOJICITUPOBaHUS W BBHIOUPATH
HEOOXOAUMBI  MPOTPaMMHBIA  MAaKeT ¢ Yy4eToM OCOOCHHOCTEH
HCCIICIOBAHHUS;
MPUMEHSTh OCHOBHBIC aJITOPUTMbI POBEACHHS IKCIICPUMEHTATBHBIX
MCCJICJIOBAaHUN MArHUTHBIX CBOWCTB JUISl PEIICHHS dKCIIEPUMEHTATBHBIX
3aj1ad;
BBIOMPATh COOTBETCTBYIOIIME CIIOCOOBI IUIAHMPOBAHMS BpPEMEHH,
aymutopuoro  ¢ouma, Gouma 00OpPYIOBaHHS  UIS  YCICIIHOH
OpraHM3aliK KCIIEPUMEHTAJIbHBIX UCCIICJOBAHHH.
Brnaneer HAaBBIKAMU TIJIAHUPOBAHHS JKCICPUMEHTAJBHBIX HCCIEOBAaHUN B
00acTi MarHeTU3Ma,
HaBBIKAMU  CaMOCTOSITEJIBHOTO MPOBEICHHS  HCCIEI0BATEIbCKOM
paboThl C HOMOIIBIO METOIa MUKPOMAarHUTHOT'O MOJIEITMPOBAHHSI;
HaBbIKAMHU UCIIOJIb30BaHUS METOJIOB MHUKPOMAarHUTHOTO
MO/ICTTUPOBAHHUS JUIst MIPOTHO3UPOBAHUS IKCTIEPUMEHTAIILHBIX
PE3yJIbTATOB.
TIK-6, 3Haer CrocoObl 000CHOBAaHHOTO BBIOOPAa METOAMK OKCIIEPUMEHTAIBHBIX
CIIOCOGHOCTD ILIAHUPOBATH WCCIeI0OBaHUH B Qu3uke QpakTaios;
1 [IpOBOZUTE crocobbl BIOOpA CPEICTBA U3MEPEHHUS [l PELIEHUS] KOHKPETHOM
NCHCPUMEHTDL fo N3MEPHUTEILHOM 3aJauu c MIPUMEHCHHEM M3MEPHUTEIILHO-
MO/ICTTUPOBAHUIO u
IPAKTHIECKOMY BBIYHCIIUTEIBHBIX CUCTEM;
OIIPENENEHAIO  CTPYKTYPBI MIPAaKTHYECKHE METOJUKH HCCIIEIOBAaHHS MapaMeTPOB Pa3INYHBIX
M CBOWCTB MarepHaloB, YCTPOHCTB;
MCPCICKTUBHBIX I OCHOBHBIE y3JIbl NUQPOBBIX M aHAIOTOBBIX HW3MEPHUTENIBHBIX
SIEKTPOHUKHU u pHrOOPOB TSl I3MEPEHUH B pealbHOM BPEMEHH;
HAHOSJICICTPOHMICH MeTOABl  00pabOTKM  pe3yJbTaTOB  MHOTOKPATHBIX
HaOII0ICHUH.
Ymeer BBIOMpATh METOJMKHU M CPEICTBA M3MEPEHHUH IJIsl aBTOMAaTH3aLUK

OKCIICPUMEHTAJIbHBIX I/ICCIIGJIOB&HI/IfI pa3InYHbIX XapaKTCPUCTHUK

00BEKTOB B (pH3HKE (PpaKTaos;
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MPOBOJUTh HM3MEPEHHUSA pPAa3IWYHBIX [AapaMETpPOB B pPEaTbHOM
BpPEMEHU;

CaMOCTOSITENIbHO M3y4aTh M MOHUMATh CIELUANbHYI0 Hay4dHYIO U
METOJIMYECKYIO JIUTEPATypy, CBI3AHHYIO C IPOOJIeMaMH aBTOMaTH3alNuU
M3MEpEeHUil B pealibHOM BPEMEHH.

Bmaneer

HaBBIKAMHA COCTaBJICHUS 9KCIIEPUMEHTAIBHBIX METOUK
UCCIEJOBaHUH M crocobamMu  omucaHus (PU3NKO-MaTeMaTHYeCKHX
MoJIeJiell pa3InyHbIX SBJIEHUN B pusuke (paxranos;

HaBBIKAMU BbIOOpa METOAMKM U CPEACTB  aBTOMATU3AIUU
U3MEPEeHuil Uil OSKCHepUMEHTaJbHBIX HCCICNOBAaHUHA MapaMeTpoB
MarepuaoB U IpuOOPOB B peallbHOM BPEMEHH;

MIPaKTHYECKUMH CIIOCO0aMH KOHTPOJIA 3a/laHHBIX IApaMeTPOB IPHU
pELICHNH U3MEPHUTENBHBIX 3a/1a4 B (PU3HKE (PPAKTATIOB B 3aBUCHMOCTH OT
THIIA UCCIIEAYEMOTO OOBEKTa WU SIBIICHUS.
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AHHOTAIUSA TUCHUIIINHBI
«OnTuyeckue CHCTEMBbI HCKYCCTBEHHOT0 HHTEJIEKTA)

Pabouas  mporpamma  «OnTHYECKHE  CHUCTEMBl  HMCKYCCTBEHHOTO
WHTEJUICKTay pa3paboTaHa Il CTYJICHTOB 2 Kypca MarucTpaTyphbl HalpaBJICHHUS
noarotoBku 11.04.04 «DnekTpoHMKA W HAHOZJIEKTPOHUKA» B COOTBETCTBHHU C
tpeboBarmsiMu GI'OC BO 3++ mo gaHHOM CIeMaTbHOCTH.

HucunminHa «ONTUYECKUE CHCTEMbl HCKYCCTBEHHOTO HMHTEIUICKTa»
BXOJIUT B JUCUUIUIMHBI MO BBIOOPY BapuUaTUBHOM 4acTh MoAyis bl ¢ xkogom
b1.B.JIB.05.02

OO6masi TPyJOEMKOCTh OCBOEHUSI JHUCIMIUIMHBI COCTABJISET D 3a4ETHBIX
enquanipl, 180 dac. [IpenycmoTpena kypcoBasi pabota. JlucnumiauHa
peanu3yeTcs Ha 2 Kypce, B 3 ceMecTpe.

Heab: wu3yuyeHue BaKHEUIIUX (PUBUUYECKHX IMPOIIECCOB, SBJICHUN W
3aKOHOMEPHOCTEM, ONMPEAEISIIONIMX padOTy ONTUYECKHUX MPOIIECCOPOB U CUCTEM
HCKYCCTBEHHOT'O MHTEJUICKTA.

3amavuu:

1. dopMupoBaHUE Yy  CTYACHTOB  3HAaHUW 00  OCHOBHBIX
MaTEMaTUYECKUX MOJIEISX CHUCTEM HCKYCCTBEHHOTO HWHTEIUIEKTa U METOJIOB
pacueTa uX OCHOBHBIX IMapaMETPOB.

2. dopmupoBaHue y CTY/JICHTOB HAaBBIKOB MOCTPOCHUS
MaTEeMaTUYECKUX MOJIeNIel CUCTEM MCKYCCTBEHHOTO UHTEIUICKTA.

3. dopMHUpoBaHUE y CTYJIEHTOB HABBIKOB pacueTa OCHOBHBIX
MapaMeTpPOB CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTA.

4, dopMupoBaHUE Y CTYJACHTOB 3HAaHUN OO0 OCHOBHBIX METO/IAX
AKCTIIEPUMEHTAILHOTO HCCIEOBaHUS IMapaMeTPOB  CHUCTEM HCKYCCTBEHHOTO
WHTEJUICKTA.

s ycnemHoro u3ydeHus: MUCHUIUIMHBI «H(popMalmoHHas ONTHKA) Yy
OOy4JaromMXcs JTODKHBI OBITh C(HOPMHUPOBAHBI CIEAYIONINE MPEIBAPUTEIHHBIC

KOMIICTCHIINU:
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OIIK-1. CnocoOHOCTh TOHMMATh OCHOBHBIE TMPOOJEMBI B CBOEH
npeaIMeTHOM 00JacTH, BEIOUPATh METOABI M CPEACTBA UX PEIICHUS

OIIK-5. 'oToBHOCTH 0(hOPMIISTH, IPEACTABIATH, IOKJIABIBAThH U
apryMEHTHPOBAHHO 3alIUIIATh PE3yJIbTaThl BHITOJIHEHHOW PabOThI

B pesynpraTe uW3ydeHUs J@HHOM JUCHUIUIMHBL Yy  OOyYaromiuxcs
bopMUPYIOTCS ~ ClIeAyIoIKe OOIIEeKYJIbTYpHBIE/  oOIenpodeccuoHaibHbIe/
npodeccuoHabHBIE KOMIIECTEHITUH.

[IK-3. T'oToBHOCTH OCBaMBaTh NPHUHIUIBI IUJIAHUPOBAHUS U METOJbI
aBTOMATH3AIMA SKCIIEPUMEHTa Ha OCHOBE HWH(GOPMAIMOHHO-U3MEPHUTEIHHBIX
KOMIUIEKCOB KaK CpPEACTBa IMOBBIIICHUS TOYHOCTH M CHWKCHHSI 3aTpaT Ha €ro
IIPOBEJICHUE, OBJIA/IEBaTh HAaBbIKAMU U3MEPEHUI B PEAIbHOM BPEMEHU

[1K-4. CnocoOHOCTh K OpraHu3aly U MPOBEACHUIO 3KCIEPUMEHTAIBHBIX
UCCJIEJOBAaHUM ¢ IPUMEHEHUEM COBPEMEHHBIX CPEJCTB U METO/IOB;

[IK-6. CrnocoOHOCTh IUIAHUPOBATh U TPOBOJUTH HKCHEPUMEHTHI 110
MOJICTTUPOBAHUIO M TPAKTHUYECKOMY OIPEACIECHUIO CTPYKTYPHl H CBOWCTB

MaTCpUuaIoB, IICPCIICKTUBHBIX IJIA 3JICKTPOHHUKHU M HAHOJ3JICKTPOHHUKH

Kon u popmyaupoBka Iranbl GopMUPOBAHUS KOMIIETEHIUH
KOMIETeHIIUH
I1K-3 TOTOBHOCTBIO OCBamBaTh TIPUHIMIIBI IUTAHKPOBAHMS M METO/IbI aBTOMATH3ALINH
NPUHIHUIB  [UIAHAPOBAHUS U | 3gaer 9KCIIEpUMEHTa Ha OCHOBE MH(OPMAIMOHHO-
N3MEPUTENNBHBIX KOMIUIEKCOB C ITPU3HAKAMU
METObI aBTOMAaTHU3aluU
HCKYCCTBEHHOT'O MHTEIUIEKTa
9KCIICPUMCHTA Ha OCHOBC
MH(OpPMaLMOHHO-

IJIAaHUPOBATDh SKCIICPUMEHT Ha OCHOBEC
Vmeer I/IH(I)OpMaLII/IOHHO'I/I3M€pI/ITeHbHHX CHCTEM C
MPU3HAKAMU UCKYCCTBCHHOI'O MHTCJIJICKTA

HU3MCPUTCIIBHBIX KOMILJICKCOB
KakKk CpeacTBa ITOBBIIICHU A
TOYHOCTH MW CHUIKCHUA 3aTpar

Ha €ro IMPOBEACHUE,

OBJIAJIEBATH HaBbIKaAMH HaBbIKAMH IJIAaHUPOBAHUA U aBTOMATU3ALUU
W3MEpPEHUH B PEABHOM | Byaneer JKCIIEPUMEHTA Ha OCHOBE MH(OPMAIIMOHHO-
BpEMEHN U3MEPUTENbHBIX CUCTEM C IIPU3HAKAMH

HUCKYCCTBECHHOT'O MHTCIIJICKTA

3naer METOJIBI 3KCTIEPUMEHTAIHHOTO HCCIEOBAHUS
[1K-4 CriocoOHOCTh K OpraHu3anyu u TapaMeTpPOB CUCTEM UCKYCCTBEHHOTO WHTEIUIEKTa
MPOBEACHUIO SKCIIEPUMEHTAIBHBIX
MCCIIEIOBaHNH C IPUMEHEHUEM
COBPEMEHHBIX CPEJICTB U METOJIOB;

OCYHIECTBJIATH DOKCIEPUMCHTAJILHOE NCCICIOBAHNE
mapaMeTpoOB CUCTEM MCKYCCTBECHHOT'O MHTCIUICKTA

VYmMmeer
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HaBbIKaMU SKCIICPUMCHTAJIbHOT'O UCCIICAOBaHUA

Bianeer
IapamMeTpoB CHCTEM UCKYCCTBEHHOI'O MHTEIUICKTA
METO/IBI 3KCIICPUMEHTAIBHOTO HCCIICTOBAHUS
3Haer IapaMeTpOB MaTEPUaIOB AJISI IOCTPOSHHS ONTHIECKUX
CHCTEM HCKYCCTBCHHOTO HHTEIUICKTA
[IK-6 Crioco6HOCTB TUITaHMPOBATH 1 Y
MPOBOAUTD KCIICPUMEHTHI 110
OCYIIECTBIISITH IKCIIEPUMEHTAJIBHOE HCCIIEI0BAHUE
MOJICTIMPOBAHUIO M IIPAKTHYECKOMY
. Ymeer rapamMeTpoB MaTEepUaJIOB JJIsl TOCTPOSHHST ONTHYECKUX
OTIpEeJIeTICHUIO CTPYKTYPBI M CBOMCTB
CHCTEM MCKYCCTBEHHOTI'O HHTEIUICKTA
MaTepuasoB, MEPCHEKTUBHBIX IS
JJIEKTPOHUKH U HAHOAJIEKTPOHUKH
HaBBIKAMH 3KCIIEPUMEHTAIBHOTI0 HCCIIEIOBAHUS
Bnaneer rapamMeTpoB MaTEepUaJIOB JJIsl TOCTPOSHHST ONTHYECKUX

CHUCTEM HMCKYCCTBEHHOI'O MHTEJIJICKTA
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AHHOTAIMS AUCHUTITHHBI
"Mda3oBble MepPexo/ibl B KOHAEHCUPOBAHHBIX cpeaax’’

Pabouas nporpamma "da3zoBbie mepexoibl B KOHJACHCUPOBAHHBIX cpenax”
pa3zpaboTaHa JUisl CTYJAEHTOB 1 Kypca MarucTpaTypbl HAPABJICHHS TTOATOTOBKH
11.04.04 «DOneKkTpoHUKa U HAHOZJIEKTPOHUKA» B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO 3++ mo gaHHOM CrienuaibHOCTH.

HucrummHa «®a3oBble TEpexoapl B  KOHACHCHUPOBAHHBIX —Cperax»
BXOJIUT B BapUaTUBHYIO YacCTh, AUCIUIUIMHBI MO BBIOOPY MpodecCuOHaIbHOTO
nukia ¢ kogom b1.B./IB.06.01

OO6masi TPyJOEMKOCTh OCBOEHUSI JUCIMIUIMHBI COCTAaBJISET 3 3a4ETHBIX
equaMIB, 108 wacos. Jluciurumaa peanusyercs Ha 1 kypce, B 1 cemectpe.

Heab AMCHUIUIMHBI: PACKPBITh NpUpoay (a30BBIX MpEBpaICHUN B
KOHJICHCUPOBAaHHOM  COCTOSIHMM, JIlaTh  MIPEACTABICHHE O  JBIKYIIUX
MEXaHU3MaxX W YCJIOBHSX JaHHBIX NMPEBPAIICHUNA, BIUSHUN UX HA CTPYKTYPY H
CBOICTBa MaTE€pPHAIIOB HAHOAJIEKTPOHUKH.

3asayu AUCHMIIIUHBI:

1. Jlatb mpencTaBiIeHHE CTyJAeHTaM 00 OCHOBax TeOpuu (Pa30BbIX

Nepexoa0B, MOAPOOHO OCTAHOBUBIIMCH HA AaCHEKTax MPEeBpAlllEHUN B
KOHJIEHCUPOBAHHOM COCTOSIHHH.

2. ChopmupoBaTh TpeICTaBIeHWE O BIMSHUU (Pa30BBIX NPEBpAIICHUN Ha
CTPYKTYPY M CBOMCTBAa KOHJICHCUPOBAHHBIX CpE€ll, NPUMEHSIOIIUXCA B
AJIEKTPOHUKE U HAHODJICKTPOHUKE.

3. Hate mpeacTaBieHHE O CTENIEHM HEPABHOBECHOCTH KOHICHCUPOBAHHBIX

da3 u CTpyKTYpHOI penaKIlaium.

4. OOyuuTh METOAAM TIOJy4YeHHs] CTaOWIbHBIX (a3 C  HYKHBIMU

TEXHOJOTMYCCKUMM IIapaMETpaMHU.

B pe3ynbrare uzydeHus: JaHHON JUCUUILTUHBI Y CTYAEHTOB (DOPMUPYIOTCS
cienyroume npodeccuoHaabHble KOMIETEHIUH:

Koxa n popmynanposka

Tanel (bopanosamm KOMIIETCHIINHU
KOMIIETCHIINHA

[1K-15 ['oToBHOCTS | 3Haer CoBpeMEHHOE COCTOSIHME HAyKH, CBSI3aHHOU MOJIy4EHUEM
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obecrieunBaTh U U3Y4YCHMEM  HOBBIX  HAHOCTPYKTYPHUPOBAHHBIX
TE€XHOJIOTUYHOCTh  W3JIEIUH KOHJICHCUPOBAaHHBIX Cpell NYTEM  KOHTPOJIUPYEMBIX
JJIEKTPOHHOW  TEXHUKH U (a30BBIX MPEBpAILCHUIA.
IIPOLIECCOB ux
VYpaBisATe TEXHOJIOTMYECKUMHU IIPOLECCAMM, ITPOBOAUTD
U3rOTOBJIEHUS,  OLEHUBATh | YMeeT
BCECTOPOHHUE UCCIEAOBAHMUS.
9KOHOMUYECKYIO
5} (heKTUBHOCTH Hasbixamu JKCIIEPUMEHTAIILHOM paboThI,
TEXHOJIOT'MUYECKUX MO3BOJIAIOIIUMH I10JIy4aTh KOHACHCHUPOBAHHBLIC CPEABI C
TIPOIIECCOB Brnaneer | Hy>KHBIMHU rapaMeTpamu u dbopmupoBaTh
KOHCOJIMIUPOBAHHBIC HaHOMAaTepHUabl IIyTEM
KOHTPOJHPYEMOTo (ha30BOro mpeBparieHusl.
CoBpeMEHHOE COCTOSIHUE HAyKH, CBSI3aHHOW ITOJIy4eHUEM
3naer U U3Y4YCHMEM  HOBBIX  HAHOCTPYKTYPHUPOBAHHBIX

I1K-23 CrocoOHOCTh OBIIaAEBATh
HaBbIKAMH  Pa3pabOTKU  y4eOHO-
METOJUYECKUX MATEPHAIOB  JUIs
CTYJICHTOB MO OTAEIbHBIM BHIaM
YUCOHBIX 3aHITUN

KOHJICHCUPOBAHHBIX ~ Cpe
(a30BbIX IPEBPALLICHUH.

nyTéM  KOHTPOJIHUPYEMBIX

CocTaBiITh y‘IC6HO'MeT0)II/I‘IeCKI/IC mocobust B 00jacTu

YMmeer |($a3oBbIX MpeBpalieHUd W WX HUCIOJIb30BaHUS B
MOJIy4Y€HUU HOBBIX MaTEpPHUAaJIOB
HaBpikamu cocTaBiieHuUs IJIAaHOB JIA0OPATOPHBIX padOT U
Bnaneer

IIOCTAaHOBKH BBIYMCIIMTCIBHBIX 3aAa4.
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AHHOTAUHUA TUCHUILIAHBI
«BoJIOKOHHAS ONITHKA)»

Pabouas nporpamMmma «BonokonHast onTrka» pazpadboraHa Jjisi CTyeHTOB 1
Kypca MaructpaTypsl HampabieHus mnoarotoBku 11.04.04 «OnexkrpoHuka u
HAHOXJIEKTPOHUKA» B COOTBETCTBUU ¢ TpeboBanusimu PI'OC BO 3++ mo
JTAHHOM CTeIMaIbHOCTH.

JucrunnHa «BoJOKOHHAsT ONTHKa» BXOAUT B AUCITUIUIMHBI TIO BBIOODPY
BapuaTuBHOM yactu MoayJisi b1 ¢ kogom B1.B.J[B.06.02

OO0miasi TPyZOEMKOCTh OCBOSHHS NHUCIMILIMHBI COCTABISET 3 3a4CTHBIX

enunuipl, 108 vac. YueOHBIM TIIAaHOM MPETYyCMOTPEHBI JIaOOpaTOpHbIE PabOThHI
(36 uac), camocTosTeNnbHAs padoTa cTyaeHTa (72 4ac.), B TOM uucie 54 yac Ha
MOATOTOBKY K 3K3aMeHy. Jlucuuminna peanusyercs Ha 1 kypce, B 1 cemectpe.

Heab: wuszydyeHue BaxHEHIINX (QUINUECKUX MPOLECCOB, SBICHUN U
3aKOHOMEpPHOCTEH,  pACIpPOCTPAHEHHMS]  ONTHUYECKOTrO  M3JIyYEeHHs IO
JTUAJIEKTPUYECKUM BOJIHOBOJAM.

3apaum:

1. ®opMUpOBaHUE Yy CTYJIEHTOB 3HAaHU 00 OCHOBHBIX (DU3UUYECKUX
OpPUHLMIAX TepeJayd HMHQOPMAIMOHHBIX CHUTHAJIOB IO  BOJIOKOHHBIM
CBETOBOJAM.

2. @opMHUpOBaHUE y CTYAEHTOB 3HAaHWW O XapaKTEPUCTUKaX
BOJIOKOHHBIX CBETOBOJIOB.

3. dopMupoBaHME Yy  CTYJCHTOB  HaBBIKOB  pacuera H
HKCIIEPUMEHTAJILHOTO MCCIIEOBAaHUSI TApaAMETPOB M XapaKTEPUCTUK OCHOBHBIX
TUIIOB ONTHYECKUX BOJHOBOJIOB.

4, dopMUpOBaHUE Yy CTYJEHTOB HAaBBIKOB pPa3pabOTKH y4yeOHO-
METOJMYECKIX MAaTEPUajIOB sl CTYI€HTOB MO CUCTEMaM BOJIOKOHHOM ONTHKHU.

Jns  ycrnemHoro u3y4eHusi JUCHUIUIMHBL «BojokoHHas ontuka» y
oOy4Jarommxcs J0KHBI ObITh C(HOPMHUPOBAHBI CIEAYIOIINE MPEIBAPUTEIbHBIC
KOMIETEHIINH:

OIIK-1. CnocoOHOCT, TOHMMATh OCHOBHBIE TMpPOOJEMBI B CBOEH

peIMETHON 00J1aCTH, BEIOUPATh METOJIBI M CPEJICTBA UX PEIICHUS
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B pesynbrare

dbopmupyrorcs

CIeyIoIue

HN3Yy4YCHUA I[aHHOﬁ JUCITUITIIMHBI

HpO(beCCI/IOHaJILHI)IEE KOMIICTCHIINH.

[IK-15

AJEKTPOHHOM  TE€XHUKHU

T'oToBHOCTBH

u

OOIIEKyIbTYPHBIC/

o0ecrneynBaTh
IIPOIECCOB

y oOydJarommxcs

obmenpodeccruoHanbHbIe/

TCXHOJIOTUYHOCTbD PI3I[€J'IHI>1

ux HU3TOTOBJICHUA, OLICHUBAThb

9KOHOMHYCCKYTO 3(1)(1)6KTI/IBHOCTL TCXHOJIOTHYCCKHX ITPOLCCCOB

[IK-23 CnoocoOHOCTH

OBJIaZACBAThb

HaBBIKAMHU Pa3pabOTKH  y4eOHO-

MCTOJUYCCKHUX MATCPUAJIOB A CTYACHTOB II0 OTACIbHBIM BHA4M y‘—Ie6HBIX

3aHITUU

Koxa n popmyamposka

Jranbl GOPMUPOBAHUS KOMIIETEHIIUHM

KOMIIETEHIINH
- 3HaeT .

TK-15 T'orosHOCTS (6a3oBiit OCHOBHBIEC METO/IBI 0OCCIICYCHHSI TEXHONIOTMIHOCTH U3/IeUil Ha
oOecIieunBaTh ypoBEHD) OCHOBE BOJIOKOHHOW ONTHUKH U MPOLIECCOB UX U3TOTOBJIECHUS.
TECXHOJIOTUYHOCTH I/I3I[CJH/II71 v

Meer N
SNEKTPOHHON TEXHHKH U (npoBHHyT [MpumeHsTH MeTOzbl obecrieueH s TEXHOJOTMIHOCTH U3/CIHi Ha

o OCHOBE BOJIOKOHHOM ONITHKH
IIPOIIECCOB X | blil yPOBCHB)
HU3roTOBJICHUA, OLCHHNBAaThb
9KOHOMHYCCKYIO
3¢ (HEeKTUBHOCTh Braneer y

(BbICOKMi HaBbikamu obecriedeHus TeXHOJIOTUYHOCTU U3/IENTUi Ha OCHOBE
TEXHOJIOTMICCKHUX BOJIOKOHHOM OTNTHKH U MPOIECCOB UX M3TOTOBJICHHUSL.
YPOBEHB)
MIPOIIECCOB
I1K-23 CriocoGHOCTh 5.
OBJIAIEBATD HABBIKAMH | (GazoBbiii MeToLEI/IKy pa3paboTku y‘Ie6H0-MeT0}Z[j/I‘IeCKI/IX MaTepHasoB 1Mo
YCTPOMCTBAM M CHCTEMaM BOJIOKOHHOW OTITHKH

pa3paboTku yueGHO- | YPOBEHD)
MCTOAUYCCKUX MATCPUATIOB Vee

MeeT
s CTYICHTOB 10 | (mpo mmryT PaspabarsiBaTh METOMUECKHE YKA3aHUs TS TA0OPATOPHBIX paboT

OTJIETTbHBIM BHJIaM Y4YEOHBIX
3aHATUU

BI YPOBEHB)

0 CUCTEMaM BOJIOKOHHOM ONITHKHU

Bnangeer
(BBICOKHH
YPOBEHB)

HaBbikamu pa3paboTKu METOMYECKUX YKa3aHHM JIIst
nma00paTOPHBIX padoT, a TaAKXKe YIeOHBIX TOCOOUHT 10 cUCTeMaM
BOJIOKOHHOH ONTHUKHU
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AHHOTALMSA JUCUUILJINHBI
«JIeMeHThI Teopuu (PPaKTAIOB B PU3UKE)

PabGouass mporpamma mnpeaHa3HaueHa [JIs MAarucTpaHToB 2 Kypca,
oOydJarommxcs Mo mnporpamMme «DJIEKTPOHMKA W HAHORJIEKTPOHMKA», O0IIas
TPYAOEMKOCTb TUCIHHUILINHBI 4 3a4eTHBIX enuHullbl (144 gaca). [Ipu pazpadboTke
paboueii mporpaMMbl y4eOHON TUCIUIUIMHBI HCTOJB30BaH DeaepanbHbIi
rOCYJapCTBEHHBIN 00pa30BaTeNbHBIA CTaHIAPT Bbiciiero oopaszoBanus (PI'OC
BO 3++).

Y4ebupIM TUTAaHOM TpeaycMoTpenbl 4 3¢ 144 wyacoB. JlucumruivHa
«INeMEeHTHI TeOpUH (PPAKTAIOB B (PU3UKE» BXOJUT B BAPUATUBHYIO YACTh LUK
JTUCIUIUIMH 00pa30BaTeIbHONW MPOrpaMMBI, pealu3yeTcs Ha 2-M Kypce, B 3-M
ceMecTpe.

Heab u3yueHUs AUCHUTUIMHBL: MONTy4YeHHE 0a30BBIX 3HAHWUW O OCHOBaM
Teopur (PpPaKTajIoB (M OCHOBHBIX HAYYHBIX HaIlPaBJICHUH, B KOTOPBIX OHA
UCIIOJIB3YETCsI), MO €€ NPUMEHEHHUIO JIsi PacCMOTPEeHHs psifa (HU3HYECKUX
3a]a4, a TaKkKe IMOJNyYeHHWE MPAKTHYECKHX HABBIKOB MO MOJCIUPOBAHUIO
bpakTaabHBIX OOBEKTOB, MPOIECCOB, CUCTEM U pacyeTy HuX (paKTaTbHbBIX
XapaKTEPUCTHK Ha MEPCOHAIBHBIX KOMITBIOTEPAX B MaKeTax MAaTeMaTHUYE€CKOTO
MOJICTTUPOBAHUSI.

3agaum:

® U3yYCHHE OCHOBHBIX IMOHSATHUN U TEPMUHOB TEOPUH (PAKTAJIOB,;

® O3HaKOMJIEHHE ¢ Kiaccudukauen GpaKkTaios,;

® paccMOTpeHHUE MOHTHS (PPAKTATHHOU Pa3MEPHOCTH;

® BBHIUKCIICHHE (PPAKTATBHONU PA3MEPHOCTH TSl U3BECTHBIX (DPAKTATLHBIX
00BEKTOB;

e 0030p COBPEMEHHBIX HAYYHBIX O0JAacCTe, B KOTOPBIX MPUMEHSICTCS
Teopus PpaKTaoB;

® pAacCMOTpPEHHE TEOpPUH (PPAKTAIOB MPUMEHUTEIBHO K (DU3UIECKUM

3aJ1a4aM;
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e npuoOpeTeHHe HAaBBIKOB MOJIEIUPOBAHUS (PpaKTaibHBIX OOBEKTOB,
IIPOLIECCOB, CUCTEM B IIAKETaX MAaTEMATUYECKOTO MOACIUPOBAHUS;

e 1npuOOpeTeHHEe HaBBIKOB pacyeTa (pakTalbHBIX XapaKTEPUCTUK
Pa3IMYHBIX €CTECTBEHHBIX U MOJIEIBHBIX HCKYCCTBEHHBIX OOBEKTOB B IMaKeTax
MaTeMaTHYECKOTO MOJICIINPOBAHMS.

Jlist ycnemrHoro OCBOEHHMSI Y4eOHOro Marepuana CTYACHTHI JIOJKHBI
npoiTu Kypchl «®Puszuku», «Breiciieir matematukn», «MHbopmaTukmy. Kypce
«DPu3ukm» HEOOXOAUM s TIOHMMaHUsl psAga SBJICHWHA, K KOTOPBIM
OPUMEHSAETCS Teopus (PpaKTaloB, MX BHYTPEHHHUX MexaHu3MoB. Hekoropele
paznensl «Beiciield MaTeMaTUKu» TpeOyrTCs KaK MPU U3YYEHHH OCHOB TEOPHH
¢dpakranoB, Hampumep, IMpPU PACCMOTPEHUH TOHATHI pPa3sMEPHOCTH U
MHOXECTBa, TaK M B JaJbHEWILIEM NpPH MOJCIMPOBAHUM, HANPUMEpP, PAIbI
@ypbe, HCHOJB3YEMBIE [JIS1 CIEKTPAIBHOTO TMPEICTABICHUS IPOLECCOB.

«Mudpopmarukay HeobOXoAuma Kak 0a30Bble 3HAHUS  BBIYUCIUTEIHLHOU
MaTeMaTUKH M OCHOBHBIX KOHCTPYKLIHMA B MPOrPaMMHUPOBAHUHU, KOTOPBIE
UCIIOJB3YIOTCS ISl OCBOCHMSI MAaTEMAaTUUECKUX MAKETOB B YaCTU (pPaKkTaIbHOTO
MOJEIUPOBAHUS.

N3yuaembiii Matepuain, B CBOIO Ouepellb, SIBISETCS 0a30i I M3Y4YEHUS
MOCJICAYIONINX JAUCHUIUIMH  (U3UYECKOTO IHKJIA C YKIOHOM B CTOpPOHY
BBIYHCIIUTEILHOTO MOJEIUPOBAaHUS W JajbHEHIer mnpodeccruoHanbHOM
JEATEIIbHOCTH.

B pesynpraTe wuW3ydeHUs JaHHOM AWCIUIUIMHBI Y  OOyYaroIIMXCS
dbopmupyroTca cieayrpime ooduenpodeccuoHanbible U PO eCcCUOHANIbHbBIC

KOMIIETEHIIUU (3JIEMEHTHI KOMIIETEHITUN).

Kona n popmysimposka

Irtanbl GOPMHPOBAHHSA KOMIIETCHIIUH

KOMIIEeTeHIIUH

[1K-6, 3HaeT CH0cO0BI 0OOCHOBAaHHOTO BHIOOpAa METOAMK SKCIIEPHMEHTATBHBIX
CIIOCOOHOCTB ILIAHMPOBATH WCCIIeIOBaHUH B pu3nke QpaKTaios;
1 IpOBOIUTD CIIOCOOBI BBIOOpA Cpe/ICTBAa M3MEPEHHS ISl pElICHUs] KOHKPETHON
9KCHEPUMEHTEI o .

U3MEPUTENLHON 3a/a4u c MIPUMEHEHHEM U3MEPUTENIBHO-
MOJIEITPOBAHHUIO u
NIPAKTHIECKOMY BBIUUCIIUTENIBHBIX CUCTEM;
OIIPE/ICNEHNIO  CTPYKTYPbI MIPAKTUYECKHE METOJUKH HCCIEJOBAHUS MapaMEeTPOB pa3IHYHbBIX
U CBOHCTB MaTepHalOB, YCTPOWCTB;
NEPCIICKTHUBHBIX A OCHOBHBIE Y316l NHU(QPOBBIX M aHAJOTOBBIX H3MEPUTEIHHBIX
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QJICKTPOHUKU n
HAHOJJICKTPOHUKU

puOOPOB IJIsT U3MEPEHUI B pEaTbHOM BPEMEHH,
METOJIbI  O0O0pabOTKH  PEe3yNbTaTOB  MHOTOKPATHBIX
HaAOJIFOICHU.

YmMmeer

BBIOMPATh METOJMKU M CPEACTBAa W3MEPEHHH Ul aBTOMATH3alUH
OKCHEPHMEHTANBHBIX ~ HCCICNOBAHMH  PAa3iIMYHBIX  XapaKTEPHCTHK
00bekTOB B (prsnke Qpaxranos;

MIPOBOANUTh M3MEPEHHsT Pa3IMYHBIX I1apaMeTpoB B peEabHOM
BpPEMEHH;

CaMOCTOSITENIbHO M3y4aTh W MOHUMAThH CIELUAIbHYIO HAYYHYIO U
METOJIMYECKYIO JIUTEPATypy, CBI3aHHYIO C IPOOJIeMaMH aBTOMATH3alNuU
U3MEPEHHUI B pealbHOM BPEMEHH.

Bnaneer

HaBBIKAMU COCTaBJICHUS SKCHEPUMEHTAIBHBIX METOUK
UCCIEJOBaHUH M crmocobamu  omucaHus —(pU3MKO-MaTeMaTHYeCcKHX
MoJIeJiell pa3InyHbIX SBJIEHUN B pusuke (paxranos;

HaBBIKAMH BBIOOpAa METOOWKM M CPEIACTB aBTOMAaTH3aLUH
W3MEpPEHUH U1  SKCHEPUMEHTANBHBIX HCCICAOBAHUI IapaMeTpoB
MaTepuaoB U IpuOOpPOB B pealbHOM BPEMEHH;

MIPaKTHYECKUMH CTIOCO0aMH KOHTPOJIS 3a/laHHBIX IApaMeTpOB TIPHU
pELICHNH U3MEPHUTENBHBIX 3a/1a4 B U3HKE (PPAKTATIOB B 3aBUCHMOCTH OT
THIIA UCCIIEAYEeMOTO OOBEKTa WU ABJICHUSL.

[TK-1 roToBHOCTH (OPMYIHPOBATH
LeNIU U 33]Ja4l HayYHBIX
UCCJICIOBAaHUM B COOTBETCTBUU C
TEHJCHIMSIMU U TTePCIEeKTUBAMHU

Pa3BUTHS DIICKTPOHUKH U
HAHORJICKTPOHHKH, a TAKKE CMEKHBIX
obnacteil HAYKH U TEXHUKH,
CIIOCOOHOCTHIO 00OCHOBAHHO

3Haer . .
ro— Ienn n 3aaun HAYIHBIX UCCIIEIOBAHUN B 00JIACTH KBAaHTOBOM U
ONITHYECKOH AIIEKTPOHHUKH
YpOBEHB)
Ymeer
BriOupats MeTOIBI M CpeCTBA PEIICHNS HAYIHBIX 3a7a4
(mpoaBUHYT

BIif YPOBEHB)

KBAHTOBOH M ONTHYECCKOU SJICKTPOHUKHN

BBIOMpATh TEOPETHUECKHE 1
9KCIIEPUMEHTATIBHBIE METOIBI 1
CpelCTBa PEIeHHUs!
chopMyITHPOBAHHBIX 3a1a4

Buageer
(BBICOKHUI
YPOBEHB)

OO00CHOBaHHO BHIOMPATh METO/IbI U CPEJICTBA PELICHHUS] HAYYHBIX
33124 KBAHTOBOM M ONITHYECKOH 3JIEKTPOHUKH
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AHHOTAUHUA TUCHUILIAHBI
«Hanoontuka»

Pabouas nporpamma «HanoonTtukay paspaboraHa ajis CTyJeHTOB 1 Kypca
MarucTparypbl HampamieHus mnoaroroBku 11.04.04 «DOnexktpoHuka u
HAHOXJIEKTPOHUKA» B COOTBETCTBUU ¢ TpeboBanusimu PI'OC BO 3++ mo
JTAaHHOM CITEIIUAJIbHOCTH.

Jucrunmaa  «HaHoonTHka» BXOOUT B JUCHUIUIMHBI 1O  BBIOOPY
BapuaTuBHOM yactu moayJia b1 ¢ konom b1.B.JIB.07.02

OO6miast TPyJOEMKOCTh OCBOCHHUS JUCHMIUIMHBI COCTaBIsAeT 4 3a4ETHBIX
eauHunbl, 144 yac. JlucuuminmHa peanu3yeTcs Ha 2 Kypce, B 3 ceMecTpe.

Heab nucnunianubl: GOpMUPOBAHUE SICHBIX MPEJICTABICHUN 00 OCHOBHBIX
MTOHSATHUSX HAHOOIITUKH, eé 3aKOHax. N3yuenue O0COOEHHOCTEM
GYHKIIMOHUPOBAHUS YCTPOMCTB HAHOOIITUKH.

3aja4yu AUCHUIIMHDI:

1. dopmupoBaHHUE y CTYJACHTOB 3HAaHUI 00 OCHOBHBIX MOHATHUSIX HAHOONITUKH.
2. dopMupoBaHUE Yy CTYJIEHTOB 3HAHUU O (PU3MYECKUX MpOIEccax,
SIBJICHUSIX U 3aKOHOMEPHOCTSIX HAHOOTITHKH.
3. dopmupoBaHue y CTYJCHTOB HaBBIKOB IPUMCHCHUS
TEOPETHUECKHUX U IKCIIEPUMEHTAIBLHBIX METOJ0B HAHOOTITHKH.

JIJisl yCTenrHOTO M3YYeHUS TUCHUTIINHBI « H(DOpMaImoHHas ONTHKA» Y
OOy4JaromMXcs JODKHBI OBITh C(HOPMHUPOBAHBI CIEAYIONINUE MPEIBAPUTEIHHBIC
KOMITCTCHITUH:

OIIK-1. CnocobHOCTh TOHUMATh OCHOBHBIE TMPOOJIEMbI B CBOEH
MPEIMETHON 00JIaCTH, BRIOMPATh METOJIBI M CPEICTBA UX PEIICHUS

B pesynprare wW3ydeHWs JaHHOW JUCHUIUIMHBI Yy OOYYaromIuxcs
dbopMupyIOTCS  CleAyoImue  OOIIeKYJIbTypHBIe/  oOmenpodeccnoHanbHbIe/
npodecCUOHANIbHBIE KOMIIETEHIIUH.

[IK-6 CnocoOHOCTh IUITAHMPOBATh W TMPOBOJUTH OSKCIEPUMEHTHI IO
MOJEIUPOBAHUIO W MPAKTUYECKOMY ONPENEIICHUI0 CTPYKTYpbl W CBOMCTB
MaTepUAJIOB, IIEPCIIEKTUBHBIX ISl JIIEKTPOHUKHA U HAHODJIEKTPOHHKHU.
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Koa n popmysmposka
KOMIIETeHIIUH

Jrtanbl GOPMHUPOBAHUS KOMIIETEHIIMH

I1K-6 criocoGHOCTh MJIaHUPOBATH U

MIPOBOAUTD IKCIIEPUMEHTHI 110
MOJETMPOBAHUIO U
MIPaKTHYECKOMY OTIPEIEICHUIO
CTPYKTYpBI U CBOWCTB
MaTepHaJIOB, IIEPCIICKTUBHBIX AT

3Haer
(6a3oBBIH TEOPETHUYECKHE U SKCIICPUMEHTAIbHBIE METOABI HAHOOIITHKHI
YpOBEHB)
Ymeer

000CHOBaHHO BBIOMPATH TEOPETHUECKHE U SKCIICPUMEHTAIbHBIC
(mpoaBUHYT

BIif YPOBEHB)

METO/IbI HAHOONITHKH AJISI PELICHHsI C(OPMYITHPOBAHHBIX 3a7ad.

2NEKTPOHUKH M HAHODJIEKTPOHUKH | Bjraneer
(bicokii | 1ABBKAMI IDUMEHEHH TEODETHIECKHX U OKCNEPHMEHTANLHBIX
METOJIOB HAHOOIITHKY ISl PEeLICHHs c(OPMYIHPOBAHHBIX 32184
YpOBEHB)
I1K-1 roroBHOCTH (hOPMYIUPOBATEH
3Haer o o
HEJIN 1 3a/1a91 HayIHBIX 5 . Llenu 1 33141 HAYYHBIX MCCIIEA0BAHMMI B 00JIACTH KBAHTOBOM 1
uccrenoBanmii B cootsercreun ¢ | (0330BBIH OTITHYECKO HIEKTPOHIKH
TeHJGHUMAMH U nleperiekTusamu | YPOBEHB)
Pa3BUTHS SNEKTPOHUKH U
HAHODJIEKTPOHUKH, & TAKKE Vmeer
P ’ BrIOHpaTh METO/IBI U CPEJICTBA PEIICHHUS HAYYHBIX 33184
CMEXHBIX 00JIaCTel HAYKH (mpoBUHYT

TEXHUKH, CIIOCOOHOCTBIO
000CHOBaHHO BBHIOMPATH
TEOPETUYECKUE U
9KCIIEPUMEHTAIBHBIE METO/IBI H
CPEeACTBa pelICHHs
c(hopMyIHPOBAHHBIX 3314

BIif YPOBEHB)

KBaHTOBOH M OIITHYCCKOMH SJICKTPOHUKHN

Bnageer
(BBICOKHIT
YpOBEHB)

O00CHOBAaHHO BLI6I/IpaTL MCTOJbI U CPCACTBA PCHICHUS HAYyYHBIX
3a1a4 KBaHTOBOH 1 ONTHYCCKOU OJICKTPOHUKHU
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AHHOTAIUS AUCUMIJIMHBI
«OnTnyecKkue CBOMCTBA HAHOCTPYKTYP»

PabGouass mporpamma mpenHa3HaueHa g CTYJEHTOB IOATOTOBKHU
MarucTpoB 1Mo oOpazoBatenbHOl mporpamme 11.04.04 «DnexkTtpoHuka u
HAHORJIGKTPOHUKA»,  «DJEKTPOHMKA M HAHOPJEKTPOHHMKA»,  OO0mIas
TPYAOEMKOCTh OCBOCHMSI JUCUUIUIMHBI COCTABISAET 2 3a4ETHbIC CAMHMIIBI, (2
yaca.

Hucruninnaa peanusyercs Ha 1 kypce B 1-m cemectpe. [lpu paspabotke
paboueii mporpaMMbl y4eOHON JTUCIUIUIMHBI HCTOJB30BaH DeepanbHbIi
TOCY/IapCTBEHHBII 00pa30BaTeNbHbBIN cTaHmapT Bhiciiero oopaszosanust (PIOC
BO 3++).

CopepkaHre AUCIUIUIMHBI OXBAThIBAE€T CIEAYIOUIUMHA KpPYyr BOIPOCOB:
croco0bl  (POPMHUPOBAHUS HAHOCTPYKTYP; pPa3MEPHOE KBAaHTOBAaHUE U €rO
BJIUSIHAE Ha ONTUYECKHWE CBOWCTBA; (POPMHUPOBAHUE BJIEKTPOHHOIO Trasa
NOHWKEHHOW  Pa3MEpHOCTH;  KoJieOaTelbHbIE  30HHBIE  COCTOSHUSIX B
CBEpXpEILIETKAaxX; METO/Ibl pacueTa KojeOaTelbHbIX CHEKTPOB HAHOKPUCTAIIOB,;
¢u3MKa NPOIECCOB H3JIydyaTeIbHOM pEKOMOMHAIMU HOCUTENEH 3apsjia B
HAHOCTPYKTYpax; CIEKTpaJbHbIE CBOMCTBA (POTONPHUEMHUKOB Ha OCHOBE
HAHOKOMITO3UTHBIX MaTE€pPHaJOB.

Heab: 03HAKOMJIEHWE CTYJIEHTOB C OCOOEHHOCTSAMHU (HOPMHUPOBAHUS
HAaHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB M UX BIUSHUSA HA ONTUYECKHE CBOMCTBA
HAaHOCTPYKTYp Ha OCHOBE IOJYNPOBOJHUKOBBIX CHJIMIMIOB TEPEXOAHBIX
METAJJIOB Ha KPEMHUHU, METAJUNIMYECKHMX HAHOYACTUL[ Ha JHUAJIEKTPUUYECKOM
MOJIJIO’KKE U CBEPXPEIIETOK.

3apaum:

e mu3yyeHHe  crnocoOoB  (opMUpOBaHUS  HAHOCTPYKTYPHPOBAHHBIX
MaTepHaoB U FETEPOCTPYKTYD;

e OCBOEHHUE METOJIOB JUArHOCTUKH ONTUYECKUX CBOMCTB HAHOCTPYKTYP;

e YCTAaHOBJICHHE B3aWMOCBSI3M MEXIy CTPYKTYPHBIMH CBOWCTBaMHU
MaTepUajoB U UX ONTHUUYECKUMHU XapaKTePUCTUKAMM.

JUis  ycmemrHoro M3y4eHus AUCHMIUIMHBL  «ONTHYECKHEe CBOMCTBa
HAHOCTPYKTYp» Y OOYyYarommxcsi OJDKHBI ObITh C(HOPMHUPOBAHBI CIEAYIOLINE
peBapUTEIbHBIC KOMITETCHITIH:

[IK-1 - cnocoGHOCTH  CTpOUTH  MpocTellue  (U3NYECKHEe U
MaTeMaTU4YecKue MOJEIU NTpUOOpPOB, CXEM, YCTPOWCTB U  YCTAHOBOK
AJIIEKTPOHUKHU U HAHODJIEKTPOHUKU PA3IUYHOIO (YHKIHMOHAIBHOTO Ha3HAUYCHMS,
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a TakkKe WCHOJIb30BaTh CTaHJAApPTHBIE MpPOrpaMMHBIE  CpPEICTBA  HX
KOMITBIOTEPHOT'O MOJICIIUPOBAHMUS,

I1K-3 - TOTOBHOCTh aHAJIM3UPOBATH M CHUCTEMATU3UPOBATH PE3YJIbTAThI
WCCIICIOBAHUM, TPEACTABIATh MaTepHalibl B BUJE HAyYHBIX OTYETOB,
MyOJIMKALNUM, Mpe3eHTalUM.

B pesynpraTe wu3ydeHUs JAaHHOW JUCIUIUIMHBI Yy  OOYYaroIIUXCs

dbopmupytoTcs cienytonme oomenpodeccuoHanbHble KOMIETEHIIUU (3JI€MEHTHI

KOMITIETCHITUH).
Koa n ITanbl q)OpMI/IPOBaHHSI KOMIIETECHIINH
(¢popmysupoBka
KOMIIETEHIINH
HopmaruBHyto 6a3y M IepedeHb PETIaMEHTHBIX PadOT s
[IK-17 OCYIIECTBIICHHS aBTOPCKOTO COIIPOBOXKICHHUS
FOTOBHOCTD 3Haer pa3pabaThIBaEMBIX ~ YCTPOMCTB, NPUOOPOB M CHUCTEM
OCVILIECTRIIST JNIEKTPOHHOM TEXHUKM Ha OJTalmax IMPOSKTHPOBaHHUS U
y HPOU3BOJICTBA
ABTOPCKOC
p PazpabarsiBaTh OPTaHM3AIMOHHO-TEXHUIECKYIO
COMPOBOKACHUE JOKyMEHTAIHIO YCTaHOBJICHHOH OTYETHOCTH 1o
pa3pa6aTBIBa€MBIX v YTBEPXKICHHBIM (opMaM JUIsi aBTOPCKOTO CONPOBOXKACHHS
yCTpOﬁCTB, MCCT pa3pabaThiBa€MBIX ~ YCTPOMCTB, NpPUOOPOB M CHUCTEM
HpI/I60p0B " JJIEKTPOHHOM TEXHUKM HA OJTalax M[pOeKTHPOBAHUS U
CHCTEMEI IPOU3BOJCTBA.
o Bcemu ¢dopmamMu mpoBeneHHs pa0OT IO CO3aHUIO
KTPOHHOU
SJICKTPOHHO OpraHM3aIlMOHHO-TEXHUYECKON JOKYMEHTAIlMH YCTAaHOBIICHHOW
TCXHUKHU Ha STarax B OTYETHOCTH, TpeOyeMol il aBTOPCKOIO COMPOBOXKIEHHUS
IMPOCKTUPOBAHUA U Ja7cCT pa3pabaTbIBaeMbIX  YCTpOMCTB, NpHOOPOB U  CHCTEM
MIPOM3BOJICTBA JJNIEKTPOHHOM TEXHUKM Ha OJTalax M[POeKTHPOBAHUS U
TIPOM3BO/ICTBA.
TIK-22 PabGoune mporpaMmbl y4eOHBIX JUCHUIUIMH OakaaaBpoOB;
CIIOCOBHOCTE OCHOBBI TEJAarOTUKU W IICHXOJIOTHUH TPENOJABaHUs B BBICIIEH
3Haer IIKOJIE; obopynoBaHHE W METOAMKY  IPOBEAEHUS
IIPOBOJUTE 7Ta00PaTOPHBIX U MPAKTHYCCKHUX 3aHATHH.
1abopaToOpHbIE U
[IpoBoauTh NabOpaTOpHBIE M TMPAKTUYECKHE 3aHATUS CO
HPAKTHICCKIC CTyJICHTaMH; PYKOBOIUTH KypCOBBIM TIPOSKTHPOBaHHEM U
3aHATHA CO Ymeer BBIIOJIHEHUEM  BBIIYCKHBIX  KBaIM(GMKALUOHHBLIX  paboT
CTyaCHTaMHU, OakanaBpoB
PYKOBOIUTH MeromamMn  mpoBeJieHUST  JTa0OPATOPHBIX M MPAaKTHYECKHUX
KYpPCOBBIM 3aHATUI CO CTYyAEHTAMHU; HaBBIKAMHM PYKOBOJCTBAa KYpPCOBBIM
MIPOCKTUPOBAHUEM MIPOEKTUPOBAHUEM u BBINOJTHEHHS BBIITYCKHBIX
1 BEHITOJHEHHEM KBaTM(UKAIMOHHBIX paboT OakaiaBpoB
BBIITYCKHBIX Brnaneer
KBaJIM(PUKALIUOHHBI
X pabot
OakaaaBpoB
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AHHOTALMSA JUCUUILJINHBI
«TpaHcnOpTHBIE CBOMCTBA HAHOCTPYKTYP»

PabGouass mporpamma mpeAHa3HayeHa JUISl CTYJIEHTOB IOJATOTOBKHU
MarucTpoB 1o oOpaszoBatenbHOi mporpamme 11.04.04 «DOnextpoHuka W
HAaHODJIEKTPOHUKA»,  «OJJEKTPOHMKAa M  HAHORJEKTPOHHMKA»,  o0mias
TPYAOEMKOCTh OCBOCHHMSI AMCLMILIMHBI cocTaBisier 1 3aueTHyro eaunuily, 36
4acoB.

JucrummHa peanusyercs Ha 2 Kypce B 3-M cemectpe. [Ipu paspabotke
pabodeil mporpamMmbl y4eOHOM JUCHUIUIMHBI MCIOJIB30BaH DenepanbHbIil
roCyapCTBEHHBIA 00pa3oBaTeNbHBIA cTaHIApT Bbiciiero odpaszoBanus (OI'OC
BO 3++).

CopepxkaHve AUCIHUIUIMHBI OXBAThIBAE€T CIEAYIOUUMHA KPYyr BOIPOCOB:
croco0bl  (POPMHUPOBAHUS HAHOCTPYKTYP; pPa3MEPHOE KBAaHTOBAHUE U €rO
BJIUSIHUE Ha TPAHCHOPTHBIE CBOMICTBA; (HOPMUPOBAHHME SIEKTPOHHOTO Tasa
NOHW)KEHHOW  pa3MEpHOCTH;  KOJeOaTelbHbIe  30HHBIE  COCTOSIHHUSX B
CBEpXpEILIETKAaxX; METO/Ibl pacueTa KojeOaTelnbHbIX CHEKTPOB HAHOKPHCTAIIOB;
¢u3MKa NPOIECCOB H3JIydyaTeIbHOM pPEKOMOMHAIMU HOCUTENEH 3apsjia B
HAaHOCTPYKTYpax; CIEKTpaJbHbIE CBOMCTBA (POTONPHUEMHUKOB Ha OCHOBE
HAaHOKOMITO3UTHBIX MaTe€pPHaJOB.

Heab: 03HAKOMJIEHME CTYIEHTOB C OCOOEHHOCTSIMHU (HOPMHUPOBAHHUS
HAaHOCTPYKTYPHPOBAHHBIX MAaTepuajoB M MX BIUSHUAA Ha TPAHCIOPTHHIE
CBOMCTBa HAHOCTPYKTYp Ha OCHOBE IOJYNPOBOJHHUKOBBIX CHJIMIIMIOB
NEepPeXOAHBIX METAJIOB HAa KPEMHHUM, METAUIMYECKUX HAHOYACTHUI[ Ha
JUBJIEKTPUYECKON MOJIOKKE U CBEPXPELIETOK.

3apaum:

e m3yueHHWe  CcrnocoOoB  (GopMupoBaHUS  HAHOCTPYKTYPHPOBAHHBIX
MaTepHaloB U F€TEPOCTPYKTYD;

e OCBOEHHE METOJIOB  JMAarHOCTUKH  TPaHCHOPTHBIX CBOWCTB
HAaHOCTPYKTYD;

e YCTAHOBJIEHHE B3aUMOCBSI3M MEXIY CTPYKTYpHBIMH CBOWCTBaMU
MaTepHaJIOB U UX TPAHCIIOPTHBIMU XapaAKTEPUCTHKAMHU.

Jnsg  ycnemHoro wW3ydeHus JIUCHUIUIMHBL « TpaHCIOpTHBIE CBOWMCTBA
HAHOCTPYKTYpP» Y OOYyYarommxcsi JOJDKHBI ObITh C(HOPMUPOBAHBI CIEAYIOIINE
peBapUTEIbHBIC KOMITETCHITIH:

[IK-1 - cnocoGHOCTH  CTpOUTH  MpocTellue  (U3NYECKHEe U
MaTeMaTU4YecKue MoOJAeId NnpudOpoB, CXEM, YCTPOWCTB U  YCTaHOBOK
AJIEKTPOHUKHN U HAHODJIEKTPOHUKU PA3TUYHOTO (QYHKIIMOHATHHOTO Ha3HAYECHUS,
a TaKXKe WCIOJb30BaTh CTAHJAAPTHBICE MPOTPaMMHBIE  CpEACTBA  MX
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KOMITBIOTEPHOTO MOJEINPOBAHUSA;

I1K-3 - TOTOBHOCTh aHAJIU3UPOBATH M CHUCTEMATU3UPOBATH PE3YJIbTAThI
WCCIICIOBAHUM, TIPEJCTABIAThL MaTepuaibl B BHJAE HAYYHBIX OTYETOB,
yOJIMKAIUM, Tpe3eHTaIIUM.

B pesynpraTe wuW3ydeHUs JAaHHOW AWCIUIUIMHBI Y  OOyYaroIIMXCS

dbopmupytoTcs cienytonme oomenpodeccuoHanbHble KOMIETEHIIUU (3JI€MEHTHI

KOMITICTCHITUH ).
Koa n Jtanbl GOPpMHUPOBAHUSA KOMIIETEHIIUH
(¢popmyupoBka
KOMIIETECHIINH

HopmaruBHyto 6a3y M IepedeHb PETIaMEHTHBIX PadOT A
[IK-17 OCYIIECTBIICHHS aBTOPCKOTO COIIPOBOXKICHHUS
FOTOBHOCTD 3Haer pa3pabaThIBaEMBIX ~ YCTPOMCTB, NPUOOPOB M CHUCTEM

TBIST JJIEKTPOHHON TEXHHKHM HA JTalax MPOCKTHPOBAHUS |
ocyiiec TIPOM3BOJICTBA
aABTOPCKOC
p PazpabarsiBaTh OPTaHM3aIMOHHO-TEXHUIECKYIO
CONIPOBOKIACHNEC JOKyMEHTAIHIO YCTaHOBJICHHOH OTYETHOCTH 1o
pa3pa6aTbIBaeMI>IX Y VTIBEP)KICHHBIM (opMaM [UII aBTOPCKOTO COTPOBOXKICHHS
yCTpOfICTB, Mmeer pa3pabaTbIBaeMbIX  YCTPOWMCTB, NpHOOPOB UM  CHUCTEM
HpI/I60p0B " JNIEKTPOHHOM TEXHUKM Ha JTalax IPOCKTUPOBAHUS U
CHCTEMBEI IPOU3BOJICTBA.
o Beemn OpMaMH  TIPOBENCHHS aboT 1o  CcO3maHMIO
37IEKTPOHHOM tbop popens P e

OpraHM3allMOHHO-TEXHUYECKON JOKYMEHTAllUH yCTaHOBJICHHON
TCXHHUKH Ha STallax B OTYETHOCTH, TpeOyeMoH [JIi aBTOPCKOIO COMNPOBOXKIEHUS
IMPOCKTUPOBAHUA U JaaceT pa3pabaTbIBaeMbIX  YCTpOMCTB, NpPHOOPOB U  CHCTEM
MIPOU3BOJCTBA VIEKTPOHHOM TEXHUKM Ha OJTamax I[POCKTUPOBAHUSL U

HpPOU3BOJICTBA.

TIK-22 PabGoune mporpaMmbl y4eOHBIX JUCHHUIUIMH OakaaaBpoOB;

CIIOCOGHOCTE OCHOBBI II€IarOTHKU U NCHXOJOTHH INPEIOJaBaHUs B BBICIIEH
3Haer IIKOJIE; obopynoBaHHE M METOAMKY  IPOBEACHUS

IIPOBOJIUTE 71a00PaTOPHBIX U MPAKTUUECKHUX 3aHATHH.

1ab0paTOpHbIE U

IIpoBoauTs nabopaTOpHBIE M TNPAKTUYECKHE 3aHATUS CO
IIPaKTUYCCKUEC .

CTyJEHTAaMM; PYKOBOJIUTh KYpPCOBBIM HPOCKTUPOBAHUEM U
3aHATHA CO Ymeer BBINIOJIHEHHEM  BBIYCKHBIX  KBaJH(UKAIMOHHBIX  padoT
CTyYACHTaMU, GakaaBpoB
PYKOBOIUTH MetogaMun TIpoBeNeHHS JTa0OPATOPHBIX W IPAKTHUECKUX
KYpPCOBbBIM 3aHATUI CO CTYyAEHTAMHU; HaBBIKAMH PYKOBOJCTBAa KypPCOBBIM
MIPOCKTUPOBAHUEM MIPOEKTUPOBAHUEM u BBINOJTHEHHS BBIITYCKHBIX
U BEITOJHEHUEM KBaIM(UKAIMOHHBIX paboT OakaaBpoB
BBITYCKHBIX Braneer
KBaJIM(PUKALUOHHBI
X pabot
OakaaaBpoB
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