MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPALINN

DdenepaibHOE FOCYIAPCTBCHHOS aBTOHOMHOE 00pa30BaTelIbHOE YUPEIKICHHIE BBICIIIETO 00Pa30BaHHUs
«/laabHeBOCTOYHBIN (heaepaibHbIN YHUBECPCUTET»
(ABDY)

CBOPHUK PABOYUX ITPOI'PAMM ITPAKTHK

HAINPABJIEHHUE ITOATI'OTOBKHA
11.04.04 DnekTPOHUKA U HAHOIJIEKTPOHUKA
IIporpamma MarucTparypsl
DJIeKTPOHMKA U HaHOYJIeKkTpoHuKa (coBMecTHO ¢ UAITY JIBO PAH)

KBa.]'II/I(bI/IKaI_II/ISI BBIITYCKHHKA — MarucTp

®dopma o0yueHus: oynas

HopmaTtuBHBII CpOK OCBOEHHUS TPOTPaMMBI
(ounast popma oOyuenusi) 2 2ooa

T'onx mavana moarorosku: 2021

BnaanBocTok
2021



JINCT COI'JTACOBAHHKA
cOOpHUKa paboyuX MPOrpaMM MPaKTUK

1o HanpasJjeHUuIo NoaAroToBku 11.04.04 DnekTpoHrKa U HAHOAJIEKTPOHUKA
DNeKTpoHUKa U HaHORJIeKTpoHuKa (coBMecTHO ¢ MAITY JIBO PAH)

COopHuK pabouyux NporpaMM IPAKTUK COCTaBIEH B COOTBETCTBUM C
TpeOoBanusIMU DenepasbHOro rocyIapcTBEHHOr0 00pa3oBaTENIbHOTO CTaHJapTa
no HampasyieHH0 1noArotoBku 11.04.04 DnexkTpoHMKa W HAHO3JIEKTPOHHMKA,
YTBEPXKACHHOTO TMpuKa3oM MuHHCTepcTBa 00pazoBaHusi U Hayku Poccuiickoii
®enepauuu ot 22 ceHtsiOps 2017 r. Ne 959.

Paccmotpen m  yrBepxkaeH Ha 3acegaHur YC IlIkonbel €CTECTBEHHBIX HayK
«05» deppans 2021 r. (mpotokoa Ne 67-02-04/09).

Paccmotpen m yrBepxkieH Ha 3acemannn YC JIBOY, B cocraBe OIIOIT «04»
mapra 2021 r. (mpotokos Ne 03-21)

[Tepecmotpen u yrBepkiaeH Ha 3aceganuu YC JIBOY, B cocraBe OIIOIT «15»
nions 2021 r. (mporokon Ne 08-21)

Pyxosomarens OHOI J n-p ¢uz.-mat.HayK, npodeccop, WieH-

(4l «xopp. PAH CapannuA.A.

!

. 0. 3amectuTens qupexropa

HNHcTuTyTa HAYKOEMKUX o
TEXHOJIOTUN U MEPEAOBBIX /) //
matepuainos (IlIkonsl) mo yueOHON W/

C. I'. Kpacuiikasi, KaH[1. XUM.
Y BOCIIUTATEIHHOU paboTe

HayK, JOLIEHT



Conep:xkanue

. YueOHas nmpaktuka. HayuHo-uccnenoBarenbekas padbota (moayueHue
MEPBUYHBIX HABBIKOB HAyYHO-UCCIIEI0BATEILCKON PabOThI) 4

. YueOHas npaktuka. TexHosnorndeckas (IpOeKTHO-TEXHOJIOTUYECKAsT)
MpaKkTHKa 22

. IIpousBoncTBenHas npakruka. Ilegarornyeckas nmpaxkruka 41
. IIpousBoacTBeHHas mpakTuka. HaydHo-uccienoBarensckas nmpaktuka 61

. IIpon3BoncTBeHHas NpakTUKa. TexHoaornyeckas (MIpoeKTHO-

TE€XHOJIOTUYECKAsl) MPAKTHKA 79
. IIpousBoacTBeHHas mpakThka. HayuHo-uccnenoBatensckas pabora 100
. [IpousBoacTBenHas npakTtuka. [IpenaumiomMuas npakTuka 121



MUHHUCTEPCTBO HAVKHU U BBICIIIEI'O OBPA3OBAHU S POCCUMCKOM ®EJIEPALINN

CDe)lepanLHoe TrocyJapCTBEHHOC aBTOHOMHOE 06p330BaTeJ'H>H06 YUPpECIKACHUE BBICHICTO 06pa3OBaHI/IH
«/{aJabHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

NHCTUTYT HAYKOEMKUX TEXHOJIOTHM U nepeaoBbix MaTepuanoB (I1Ikomna)

sxy H NepeaAOBLIX
v (T ‘ K,OI“’I,) \',

PABOYASA ITPOTPAMMA
YYEBHOM NPAKTUKHU
Hay4Ho-ucciienoBarenbckas padbora
(moJry4eHne MepBUYHBIX HABBIKOB HAYYHO-HCCJIEI0BATEIbCKON padoThl)
Jlyis HanpaBJiIeHUs MOATr0TOBKH

11.04.04 DneKTPOHUKA U HAHOIJIEKTPOHUKA
IIporpamma marucTparypsl
JJIeKTPOHUKA U HAHOJJIeKTPpOoHUuKa (coBmecTHO ¢ MAITY /IBO PAH)

BnanusocTok
2021



1. IEJIU OCBOEHU S YYEBHOM ITPAKTHUKU

ensamu yueOHON IPAKTUKU SIBISIOTCS:

- O3HAKOMJICHHE C METOJMKaMH TMPOBEJCHUS HAYYHO-UCCIIEAOBATEIbCKUX
paboT B COOTBETCTBUM C TEMATUKOW MaruCTepCKOM JUCCepTaliH, ONpeessieMon
peIMETHON 00JIaCThI0 U 0OBEKTAMU UCCIICI0BAHUI;

- MOJYYEHUE MAruCTpaHTaMM MPAKTUYECKUX HABBIKOB U KOMIIETCHIIMHA IO
BUJIaM MTPO(ECCUOHATILHOM €SI TEIbHOCTH;

- amanTanyus MAarucTpaHTOB K OyIymuM MecTaM MpodecCHOHATBHON
NEeSATEIbHOCTH;

- BBIOOpP WJIM YTOYHEHHE TEMBbI MAaruCTEPCKOW JuccepTanuu, cOop
MaTepHaJIOB JUIsl BBIMOJIHEHUS! UCCIEI0BAaHUs, TPAKTUYECKAsl padOoTa COBMECTHO C
pa3paboTunkamMu-mpodeccrnoHaraMu.

2. 3AJJAYU YUEBHOM ITPAKTUKH

3agayamMu IPaKTUKU SIBIISIEOTCSL:

- U3Y4YCHUE TEOPETUYECKUX WU SKCIEPUMEHTAIBHBIX METOJOB IOIYYEHUS,
00paboOTKH W XpaHEHUs: HaydyHOW WH(GOpMAIMU C MPUBJICYEHUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUH;

- W3Y4YCHHE OIbITa MPOBEICHUS KOHKPETHBIX HAYYHBIX HCCIEIOBAHHUI B
7abopaTopusxX JEMapTaMEHTOB YHHBEpPCUTETA WK [[adbHEBOCTOUYHOIO OTACICHUS
Poccuiickoit Akagemuu Hayk (JIBO PAH);

- u3ydenune GopM M MOpsAJKA COCTABICHUS OTYETHOM HAYyYHO-TEXHHYECKOU
JOKYMEHTAIUH;

- (dopMHpOBaHHE HABBIKOB BEACHUS HAYYHBIX HCCIEJOBaHUM, Kak
LEJIOCTHOTO MpOIEcca, B TOM YMCJIE HABBIKOB aHAJIM3a KOHKPETHOM MpOOJIEeMHOMN
cuTyalnuu, (QOpMyJIUPOBKH MpPOOJIeMbl W BBIIBMKCHHUS TUIIOTE3bl, Pa3padOTKU
IiaHa OHKCIIEPUMEHTa, MPOBEICHUSI DSKCIEepUMEHTa, OOpabOTKH pe3yJbTaToB,
(GhOpMYJIUPOBKHU BBIBOJIOB M MPEICTABICHUS UTOTOB MPOJCIAHHON paOOThl B BUJIEC
HAy4YHBIX OTYETOB, pehepaToB WU CTATEH;

- moxbop MaTepuania JJisi TOJATOTOBKM HAy4YHBIX JOKJIAJIOB, a TaKkKe
JanbHENIIero 000CHOBAaHHOTO BBIOOPA TEMbI MAarMCTEPCKON JUCCEPTALIUH.

3. MECTO YUYEBHOH ITPAKTUKU B CTPYKTYPE OII

VYuebnas mnpaktuka. HaydHo-uccienoBarenbckas padora (TosrydeHue
MEPBUYHBIX HABHIKOB  HAyYHO-HCCIIEIOBATEILCKONW PaOOTHI) HEMOCPEICTBCHHO
OpHEHTHpOBaHa Ha MPO(ECCHOHATHLHO-TIPAKTUYECKYIO MOATOTOBKY MarvCTpPaHTa,
BKJIIOUEHA B 00s3aTenbHyI0 YacTh biioka 2 «lIpaktuka» (b2.B.01(Y)) mporpamMmmbl
MarucTpaTyphl.

OCHOBHBIMH TPUHIIMITIAMH JIOTUYECKOW W COJIEPKATEIBHO-METOANIECKOM
B3aMMOCBSI3M JIAaHHOHN NPAKTUKH ¢ ApyrumMu dactssmu Ol sBistores:

- MHTETpaIs U MEXIUCIMIUIMHAPHOE B3aUMOICHCTBHUE;



* CBA3b TEOPHUH C IPAKTUKOM;
HAy4YHOCTb, MPEIIOJAramlas COOTBETCTBUE BBIOPAHHBIX METOOB

UCCJIEJOBaHMsI YPOBHIO COBPEMEHHOMN HAYKU;

* y4€T HayYHBIX UHTEPECOB CTY/ICHTOB;

* IESITENIbHOCTHBIN MOJXO0M, CHOCOOCTBYIONIUI (POPMUPOBAHUIO aKTUBHOTO
OTHOIIIEHUS K MTPHUOOPETEHUIO TEOPETHUECKUX 3HAHUIM U MPAKTUIECKUX YMEHUM.

VYyeOHasi mpakTHUKa HalpaBieHa Ha NpHoOpeTeHHe Oosiee yriryOJEHHBIX
npo(hecCHOHANBPHBIX YMEHUN M HABBIKOB U MOJTOTOBKY K HAMMCAHUIO M 3aIllUTE
BBIIYCKHON KBAJM(UKALMOHHON pabOTHI.

4. TUTIBI, CITIOCOEBI, MECTO W BPEMS ITPOBEJIEHNS YUEBHOI
[TPAKTUKIN

VYyeOHass mpakTUKa MPOBOJUTCS B COOTBETCTBUM C YYEOHBIM ILJIAHOM H
KaJICHJAPHBIM y4€OHBIM Tpa(UKOM.

Bua npakTuku — yuyeOHas mpakTHKA.

Tun TOpakTUKH — Hay4YHO-UCCIENOBaTenbckas paboTa  (MOIMy4YeHUE
MEPBUYHBIX HABBIKOB HAYYHO-UCCIIEI0BATEILCKON PAOOTHI).

Crnioco6 npoBeieHs — CTallMOHAPHAS WJIM BbI€3/IHAS.

®dopma npoBesieHNs — yueOHas MpaKTUKa MPOBOJIUTCSA B PAaCCPEIOTOYCHHOM
dbopme B TeueHHe MepBOro cemectpa oOydenus (1-il Kypc), TPyJAOEMKOCTb IO
y4eOHOMY IJIaHy 3 3a4€THBIC €UHULIBI.

MectoM TpOBEICHUS] MPAKTUKHU SIBISIOTCS CTPYKTYpPHBIE TOApA3CICHUs
JIBOY (®usuku HUZKOpAa3MEPHBIX CTPYKTYp, Jiaboparopuu Kadenpwl) u
7abopaTopuy WHCTUTYTa aBTOMATHKKW U TporieccoB ympasienus JBO PAH
(;tabopaTopusi MPEHU3MOHHBIX ONTHYECKUX METOJ0B H3MEPEHUM, adopaTopus

TEXHOJIOTUH IBYMEPHOW MUKPOIJIEKTPOHUKH U JIP.).

5. KOMIIETEHIIMN OBYYAIOLIEI'OCA, ®OPMUPYEMBIE B
PE3YJIBTATE ITPOXOXIEHWS YUEBHOUN ITPAKTHUKH

B pesynbraTe NpOXOXKIEHUS NPAKTUKU Yy BBITYCKHUKA JIOJDKHBI OBITh
chopMUpOBaHbl YHUBEPCATIbHBIC U 0011IeNpo(ecCuoHaIbHbIE KOMIIETCHITUH.

yHI/IBepcaHBHBIC KOMIICTCHIIU BBIHyCKHI/IKOB 51 I/IHJII/IKaTOpBI nx
JOCTUIKCHUS:
HanmenoBanue Kona u HammeHoBaHue

KaTeropuu (rpynmnsi)
YHHBEPCAJIbHbBIX
KOMIIeTeH N

YHUBEPCAJILHOM
KOMIEeTeHI[UH
(pe3yJbTaT 0CBOEHHs)

KOLI N HANMECHOBAHHUEC MHANKATOPA TOCTUKCHUA
KOMIIETCHIIMHA

CucreMHoe 1
KPUTHYECKOE
MBIIIJICHUEC

YK-1 Cnocoben
OCYIIECTBIISATh
KPUTHUYECKUH aHanu3
MPOOJIEMHBIX CUTyalnit

VYK-1.1 ananu3upyet nmpoOIeMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISI €€ COCTABJISIONINE U CBSI3H MEKAY HUMHU

VYK-1.2 ocymiecTBisieT NOUCK, 0TOOpP ¥ CHCTEMAaTH3AIUIO
nH(popManuu Jis OTpe/ielieHNs allbTePHATHBHBIX




Ha OCHOBE CHCTEMHOTO
oaX0.a,
BEIpabaTHIBATh
CTPATEruo AeUCTBUN

BAapPHAHTOB CTPATCTUYCCKUX PEIICHUN B IIPOOIEMHON
CUTYaIlMu ¥ 000CHOBAHHS BBIOOpA ONITUMAIBHON CTpaTETHH
VYK-1.3 mpemiaraer u 000CHOBBIBACT CTPATETHIO IEHCTBHN
JUTSL JOCTIKCHHUS TIOCTABIICHHOH [EJH C YIeTOM
OTpaHUYEHUI, IOMCKOB ¥ BO3MOKHBIX NOCIEICTBUN

KOI{ H HAUMCHOBAaHME HHAUKATOpA
JOCTHKCHHUHA KOMIICTCHIIUH

HaumeHoBaHMe MoKa3aTesis OLEHUBAHNUS
(pe3yJbTaTa 00y4eHus)

3Haem OCHOBHBIC METOBI aHAJIHM3a MIPOOJIEMHOM CUTYAINH,
BKJIFOYasi CIIOCOOBI BEIABICHHUS €€ COCTABIISIOIINX U CBI3EH
MEXKIy HUIMH

YK-1.1 ananuzupyeT npoOIeMHYTO
CHUTYaIHIO KaK CUCTEMY, BBISBIISA €€
COCTABIISIIOIINE U CBSA3U MEXIY HUMH

Ymeem ananu3upoBaTh akTyajIbHOCTH BEIOPAHHOW TEMBI HIIH
CHCTEMBI, IPOBOJUTH MOHUTOPHHT, U YCTaHABIIMBATH CBSI3H C
JPYTHMH CUCTEMaMHU

Bradeem HaBbIKaMy IPUMEHEHUS] METOJIOB aHANIN34,
CpencTBaMy HISHTH(UKAITUH TPOOIeMBbl 1 cOOpa TaHHBIX
XapaKTepU3yIIHX ee GaKTopoB

YK-1.2 ocymecTBisieT HOUCK, 0TOOp U
CUCTEMaTH3aluI0 HHOPMALIUH IS

3uaem crocoOBI OCYLIECTBICHHS IOUCKA M CUCTEMATH3aI[UN
nH(popManuK ISl IPUHSATHS CTPATETHYECKUX PEIICHUH B
poOJIEMHON CHTyaIN

OIIPEAEIECHUS aJbTEPHATHBHBIX
BAPUAHTOB CTPATErMUYECKUX PEIICHUH B

Ymeem npaBUIIBHO UCTIOIB30BATh COBPEMEHHBIE METOIMKH IS
BEIPAOOTKH CTPaTETUu IeHCTBUI

MPOOJIEMHOM CUTYaI[MK U 000CHOBAHUS
BBIOOpA ONTUMAIBHOM CTpaTEeruu

Baadeem HaBbIKaMM TIPaBUIBHOTO TIPMMEHEHUS] COBPEMEHHBIX
METOJI0B OCYIIIECTBICHHS KPUTHYECKOIO aHaIA3a
MPOOJIEMHBIX CHTYallMi Ha OCHOBE CUCTEMHOTO MOIXO0/1a,
WHCTPYMEHTOB IIOKCKA, aHaJIM3a, CHCTEMATH3allM1 U TIepeJadn
Hay4HOW MH(OPMAIMH JUIS PEIICHHS CTPATETHUSCKUX 3a7ad

YK 1.3 npeanaraer 1 000CHOBEIBAET

3Hnaem OCHOBHBIC KPUTEPHUHU AJISI OCYILIECTBIICHHS OLICHKU
OTpaHMYEHUH ¥ BO3MOXXHOCTEH BRIOpAHHOW CTpaTeTHH

CTpaTEeruio NeUCTBUM JJIsl JOCTHKEHUS
IIOCTABJIICHHOMN LIENH C yYETOM

Ymeem 060CHOBBIBACT CTPATETHIO JEHCTBUI ISt
JOCTIKEHHS TTIOCTABJICHHOM 1€

OTpaHUYECHUH, TOMCKOB U BO3MOXKHBIX
MOCJIEACTBUN

Braodeem naBbIKamMy MOMCKa U aHaM3a WHPOPMALMH, HA
OCHOBE KOTOPOM MPOMCXOAUT 0OOCHOBAHHUE aKTYaJIbHOCTH
BBIOPaHHOMW CTPAaTETHH, U KPUTHUYECKHI aHaIH3 €
BO3MOXHOCTEH

ObmenpodeccruoHanbHble KOMIETEHIIMN BBIMTYCKHUKOB U MHAMKATOPHI UX

JOCTHUKCHMUA:
Tun 3agaq Kon u HaumeHOBaHMe
npogeccHOHAIBHOMI Kon v HauMeHOBaHMe MHANKATOPA
KOMIIeTeHLMH JOCTHKEHHMsI KOMITeTeHIIUH

(pe3yJbTaT OCBOEHHS)

IIK-1 Cnocoben ¢opmyanpoBaTh
menmd W 3aJadd HaYYHBIX
HUCCIIEIOBAHUI B COOTBETCTBHU C
TEHJCHIMSIMUA M TIePCIEKTHBAMH

I1K-1.1 BbIOMpaeT TeopeTHUECKHE U
HKCTIEPUMEHTAIILHBIE METO/IbI HCCIIET0OBAHUS
W3/EINH MUKPO- M HAHORJIEKTPOHHUKHU

pa3BuUTHUA OJICKTPOHUKH nu

HaAHOJJICKTPOHUKU, a TaAKXEC

cMexHplx obmacteii mayku wu | [IK-1.2 anamusupyer TeHneHuMH u

TEXHUKU, CHOCO6€H O6OCHOBaHHO MNEPCHOCKTHUBLI Pa3BUTUA DJICKTPOHUKHU 1
BLIﬁI/IpaTL TEOPETUYECCKHUEC u HAHOJ3JICKTPOHUKH, CMEKHBIX 06J'IaCT€I71 HAyKU U
OKCIICPUMEHTAJIbHBIC METOJAbI U TEXHUKHN

CpeacTBa peueHus

cOpMYIMPOBaHHBIX 33134 ITK-1.3 cTaBUT LEIH U 3a[1a41 HAYYHOTO




Tun 3agau

Koa u nHaumeHnoBaHue
npogdeccuoHaANbHOM
KOMIeTeHII U
(pe3yJbTAT OCBOEHHS)

Koa u HaumeHoBaHMe HHIUKaATOpa
JOCTHKCHUHA KOMIICTCHIINH

Hayuno-
HCCIIEa0BaTEIbCKUN

HCCIIC/IOBaHMS B COOTBETCTBYIOIICH 001aCTH
3HAHUH

IK-2 CnocobeH pa3pabaThiBaTh
3¢ eKTUBHBIE aJTOPUTMBI
petenust chopMyITUPOBAHHBIX
3aj[a4 ¢ MCIOIb30BAHUEM
COBPEMEHHBIX SI3bIKOB
MIPOrPaMMHPOBAHUS U
obecrieynBaTh UX IPOrPaMMHYIO
peanu3aiuo

I1K-2.1 neMOHCTPUpYET 3HAHHE METOLOB
pa3paboTku 3(pPEeKTUBHBIX aITOPUTMOB
peLICHNs] Hay9HO-HUCCIIeA0BAaTEIbCKHIX 3a/1a4

[1K-2.2 ucnons3yeT aaropuTMbl pelieHUs
HCCIIE0BATEIbCKUX 33129 C TOMOIIIBIO
COBPEMEHHBIX SI3bIKOB IIPOTPAMMHPOBAHUS

[IK-2.3 noxcoenuHseT pa3indHble
nepud)epuitHbIe YCTPOWCTBA M OCYILIECCTBIIACT
paboTy ¢ HUMH

IK-3 CrocobeH  ocBauBaTh
NPUHIWIEL  TUITAHAPOBAHUS M
METOBI ABTOMATH3ALAH
9KCIIEPUMEHTA Ha OCHOBE

I/IH(l)OpMaLII/IO HHO-U3MCPHUTCIIbHBIX

KOMIIJIICKCOB KakK CpcacTBa
IIOBBIIICHHUA TOYHOCTH n
CHUXKCHMUA 3aTpar Ha €ro
MPOBCACHUC, OBJIaJI€BaTh

HABBIKAMU U3MEPEHUN B pEaIbHOM
BPEMEHU

IIK-3.1 pa3pabaTsiBaeT TpeOOBaHUS K
CpelcTBaM IPOBEICHHS KCIIEPUMEHTA,
KOHTPOJIA U JUAarHOCTUKU

[1K-3.2 pa3pabaTeiBaeT MPOEKTHBIE MATEPHAIBI
IIpY TUTAHUPOBAHUN M aBTOMATH3ALUH
SKCTIEpUMEHTa B M30paHHOI o0nacTn
JIEKTPOHUKH U HAHORJIEKTPOHHUKH

[IK-3.3 Tectupyer U NpOBOIUT AUATHOCTUKY
W3AEINH HAHOBICKTPOHHUKHU

MK-4 CriocoOeH Kk opraHu3anuy 1
MPOBEICHUIO IKCTIEPUMEHTAbHBIX
HCCIIeI0BAHUN ¢ NPUMEHEHHUEM

COBPEMEHHBIX CPEJICTB U METOI0B

[1K-4.1 nanupyeT OCHOBHBIE 3Talbl
HKCTIEPUMEHTAIIBHBIX HCCIICIOBAHUN

[TK-4.2 caMOCTOATEEHO POBOIUT
IKCTIEPUMEHTAIIbHBIC UCCIIEA0BAHNUS, UCTIONb3YS
COBPEMCHHBIC CPEICTBA U METO/IBI

IK-5 CriocobeH fenars Hay4HO-
000CHOBaHHBIE BBIBOJIBI 110
pe3ysbTaTaM TeOpEeTHYECKUX U
OKCIICPUMEHTAJIbHBIX
HCCJIEIOBAaHMH, 1aBaTh
PEKOMEHAALNH 10
COBEPILCHCTBOBAHUIO YCTPOIMCTB U
CHCTEM, TOTOBUTh HAyYHbIC
yOJIMKAIMK U 3asBKH Ha
n300peTeHus

I1K-5.1 neMoHCTpHUpYeT 3HAHNUE METOJIOB
MIPOBE/ICHUS HAYYHBIX IKCIIEPUMEHTOB U
HCCIIEIOBAHMI

I1K-5.2 oOpabaThiBacT U aHATH3UPYET
MOJIyYCHHBIC JaHHBIC, IETACT BHIBOIBI,
COCTAaBJISIET PEKOMEHIALUH 110
COBEPIICHCTBOBAHHUIO YCTPOUCTB U CHCTEM

[1K-5.3 rotoBUT Hay4HBIEC TYOIUKAIINH U 3asBKA
Ha H300peTeHNUS

MK-6 CriocoOeH TIIaHupOBaTh U
MIPOBOANTD KCIIEPUMEHTHI 110
MOJIETTMPOBAHHUIO U
MIPAaKTHYECKOMY OTIPEEIICHUIO
CTPYKTYpPHI U CBOMCTB
MaTepHaJIOB, MIEPCIIEKTUBHBIX IS
ANIEKTPOHUKH U HAHODJIEKTPOHHUKH

[IK-6.1 nemoHCTpUpYyET 3HAHUE METOOB
HCCIIEJOBaHNS TIOBEPXHOCTH HU3KOPa3MEPHBIX
CTPYKTYp, OCHOBHBIX THIIOB U ITapaMETPOB
1a60PaTOPHBIX YCTAHOBOK JJIS
9KCHEPUMEHTAIBHBIX HCCIIEOBAHUIH

[IK-6.2 ocymiecTBasieT MOJAESIUPOBAHUE U
MIPAKTHIECKOE OTIpeIeNieHue CTPYKTYPHI U
CBOWCTB MaTepHalioB

I1K-6.3 mpuMeHsieT METOAbI MaTEMATUUECKOTO
onucaHus (PU3NIECKUX MPOIECCOB,
MPOTEKAIONINX B HU3KOPAa3MEPHBIX CTPYKTYpax

Koa 1 HamMeHOBaHHE
HHAUKATOPA TOCTHKEHUSI
KOMIIeTeHIIHH

HanmeHoBaHue moKa3aTeIsi OllEHUBAHUS
(pe3ysibTaTa 00y4eHmusl)




Kox 1 HamMeHOBaHHE
HHINKATOPA T0CTHKEHHU S
KOMIIeTeHIMH

HauMeHoBaHWe MOKAa3aTelsl OLlEHUBAHUS
(pe3ysbTaTa 00y4eHusl)

[1K-1.1 BeIOUpaeT TeopeTHIECKUE U
9KCIEPUMEHTAILHBIE METO/IBI
MCCIIEeJOBaHUS M3JIENTUI MUKPO- 1
HAHO3JIEKTPOHUKHU

3Haem OCHOBHBIC TCOPCTUYCCKUEC U SKCIICPUMECHTAJIbHBIC METOAbI
HUCCIIeI0OBaHUS U3ACINMN MUKPO- 1 HAHOJJICKTPOHHUKHU

TIK-1.2 aHanu3upyeT TeHACHIINH U
MEPCIIEKTUBBI Pa3BUTHUS
3JIEKTPOHUKH M HAaHOAJICKTPOHHKH,
CMEXXHBIX 00JIacTel HAyKU U
TEXHUKH

3Haem OCHOBHBIC TCHACHUIMHU U NECPCIICKTUBBI Pa3BUTUA IJICKTPOHUKHU U
HAHOJJICKTPOHUKHU

Ymeem AHAJIM3UPOBATh TCHACHI NN U ICPCIICKTUBLI PAa3BUTUSA 3JICKTPOHUKU
1 HAHOJJICKTPOHUKH, a TaK )K€ CMEKHBIX obOnacreit HAYKHU U TEXHUKU

Braoeem naBbikamMu aHanu3a u CUCTEMATHU3aIIuN I/IH('I)OpMaLII/II/I JJIA
HETIPEPBIBHOT'O OTCIIC)KUBAHUA TCHACHINA U IEPCIIEKTUB PA3BUTH
OJICKTPOHUKH W HAHOBJICKTPOHUKHU

TIK-1.3 craBur 11€11 ¥ 331241
HAYYHOTO HCCIICJIOBAHUS B
COOTBETCTBYIOIICH 001aCTH 3HAHUI

3naem AJITOPUTM MOCTAHOBKH LEJIHN U 3a/1a9 HAYTHOT'O MCCICOJOBAHUA

Ymeem dhopMynnpoBaTh HayIHO-HCCIIEAOBATEILCKHIE 3a/1a41 B
COOTBETCTBYIOIICH 00IACTH 3HAHUH

[IK-2.1 neMOHCTpHUpYET 3HAHHE
METOOB Pa3paboTKH
3((HeKTUBHBIX AITOPUTMOB
peLIeHUs Hay4HO-
HCCJICIOBATENILCKUX 3aa4

3Haem 0CHOBHBIE METOABI pa3paboTKK Y3PPEKTUBHBIX aJTOPUTMOB
pelIeHHs] Hay9HO-HCCICA0BATEIbCKIX 33124

Ymeem BBI6I/IpaTb MCTOAWKHU I IPOBCACHUA KOHKPETHBIX HAYYHO-
HUCCIICA0BATCIBCKUX 3aaa4d

[1K-2.2 ucnonb3yeT aropuTMBI
PEIICHUS UCCIIEN0BATENbCKIX
33124 C IOMOIIBI0 COBPEMEHHBIX
SI3BIKOB IIPOrPAMMHUPOBAHHS

3Haem COBPEMEHHBIE S3bIKH TPOrPaMMHUPOBAHUS

[TK-2.3 moncoenuHseT pa3inyHble
nepudepuitHbie yCTpOHCTBA U
OCYIIECTBIISIET PAOOTY C HUMH

3uaem TpeOOBaHWS MOJKIIIOUYEHHS ¥ PaOOTHI ¢ IepUepUTHEIMU
CHCTEMaMH

IIK-3.1 pa3pabatreiBact
TpeOOBaHMUS K CpECTBAM
NPOBENICHUS SKCIICPUMEHTA,
KOHTPOJISL U TMAarHOCTUKH

3naem OCHOBHBIC Tpe60BaHI/I$[, NpEeABABIIACMBIC K CPCACTBAM IPOBCACHUS
OKCIICPUMCHTA, KOHTPOJIL U IUATrHOCTHUKHU

[IK-3.2 pa3pabatbiBaeT IpOCKTHBIC
MaTrepuasl IpH IUIAHUPOBaHUH 1
ABTOMATH3aIlUH SKCIIEPHMEHTA B
n30paHHOI 00J1aCTH SIIEKTPOHUKH
Y HAHOZJICKTPOHUKHU

3Hnaem TIPUHIMIIBI pa3pabOTKH MPOEKTHBIX MAaTEPHAIOB NPH IIAHUPOBAHUH
Y aBTOMAaTHU3allii SKCIIEpPUMEHTa Ha OCHOBE MH(OpMaIMOHHO-
U3MEPUTENEHBIX KOMIUIEKCOB

I1K-3.3 Tectupyet u IpoOBOAUT
JIUAarHOCTUKY U3JeIuil
HAHORJICKTPOHHUKH

3naem OCHOBHBIE MIPUHIHUIIBI, IPEABABIAEMBIC K TCCTUPOBAHUIO U
JUArHOCTUKEC 1/13):[enm71 HaHOJJICKTPOHUKHU

I1K-4.1 maHupyeT OCHOBHBIE
3TaIbl SKCIEPUMEHTATBHBIX

3Haem OCHOBHBIC 3TAIIbI OKCIICPUMEHTAJIbHBIX HUCCIIeIOBaHUM

Ymeem TUTAHUPOBATH JTAIlbI ITPOBCACHUA SKCIICPUMEHTA IJIA

uccieI0BaHu i UCCIIEZIOBATENBCKUX 3a1a4
[TK-4.2 camM0oCTOSITENHO MPOBOIUT 3naem coBpeMeHHBIE CPEJICTBA M METO/IbI, MIO3BOJISIIOIINE CAMOCTOSATENBHO
IKCIEPUMEHTAIILHbIC MIPOBOJIUTH SKCIICPUMEHTATBHEIEC UCCIICIOBAHHUS

HCCIICJ0BaHMsA, UCTIOJIB3Y
COBPCMCHHBIC CPEACTBA U MCTObI

Ymeem ompenensaTh moIXOMSIINAE METOIBI IS IPOBEACHUS
SKCIEPUMECHTANBHBIX HCCIEJOBAHUI

IIK-5.1 nemoHCTpHUpYeT 3HAHHE
METO/I0B IPOBEACHHS HAYYHBIX
9KCIIEPUMEHTOB U UCCIIeI0BAaHUN

Suaem MCTOJbI MPOBCACHU S HAYIHBIX SKCICPUMCHTOB U I/ICCJIGZ[OBaHHﬁ

Ymeem ncnonp3oBaTh noaxoasamue METOAbI IJI SKCIICPUMCHTAJIbHBIX
pa60T, YYUTBIBAA UX JOCTOMHCTBA U OI'PAaHUYCHUS

Bradeem HaBBIKAMU TIOATOTOBKH ¥ MTPOBEACHUS HAYYHBIX SKCIICPUMEHTOB
H HCCIIEOBaHUH

[1K-5.2 obpabarsiBaeT u
aHaIU3UPYyeT NOJyUYECHHbIE JaHHBIE,
JIENIAET BBIBOJIBI, COCTABIISAET
PEKOMEHAAINH 110
COBEPLIEHCTBOBAHUIO YCTPOICTB U
CHCTEM

3uaem metonpl 00pabOTKM M aHANN3a TIOITYYCHHBIX B Pe3yJIbTaTe
OKCIICPUMEHTAJIBHBIX U TEOPETUICCKUX pa60T JAaHHBIX

[IK-5.3 rotoBuT Hay4HBIE
myOIMKaNny U 3asBKH Ha

3Haem OCHOBHBIE ITAITBI MTOJITOTOBKHA HAYYHBIX ITyOIUKAIIA




Kox 1 HamMeHOBaHHE
HHINKATOPA T0CTHKEHHU S
KOMIIeTeHIMH

HauMeHoBaHWe MOKAa3aTelsl OLlEHUBAHUS
(pe3ysbTaTa 00y4eHusl)

n300peTeHUs

[TK-6.1 nemoHCTpUpyeT 3HaHUE
METOJIOB HCCIEA0BaHUS
MOBEPXHOCTU HU3KOPa3MEPHBIX
CTPYKTYP, OCHOBHBIX THIIOB U
MapaMeTPOB J1a00PATOPHBIX
YCTaHOBOK J|JIs
SKCIEPUMEHTAIBHBIX
HCCIIETOBaHUI

3Haem METOMBI UCCIIEIOBAHUS TOBEPXHOCTU HU3KOPA3MEPHBIX CTPYKTYP

Ymeem oueHuBath u BI>I6I/IpaTL NOAXOAAIINE TUTIBI U TapaMETPhI
na60paTopH1,1x YCTAaHOBOK JJi 9KCTICPUMEHTAJIbHBIX HCCIIeIOBaHUM

[IK-6.2 ocymecTBisieT
MOJIETTMPOBAHNE U TIPAKTUIECKOE
OTIpeZIeTICHUE CTPYKTYPHI 1
CBOMCTB MaTepuaJIoB

MaTepHaioB

3uaem OCHOBBI MOZICTMPOBAHNUS U PacUETOB ATOMHOM CTPYKTYPBI U CBOMCTB

[IK-6.3 mpuMeHsieT MeTOIBI
MaTeMaTHYeCKOTO ONMUCAHUS
(hU3UYIECKHX MPOIECCOB,
MPOTEKAIOMMX B HU3KOPa3MEPHBIX

CTPYKTYpax

3naem MeTO/IBI MATEMAaTHYECKOT'O OMUCAHUS (PU3UUECKHX ITPOLIECCOB,
MIPOTEKAIOIUX B HU3KOPAa3MEPHBIX CTPYKTYpPax

6. CTPYKTYPA M COAEPXAHHUE IIPAKTHUKHM, B TOM YUCJIE
ITPAKTUYECKO! ITOJITOTOBKH

Buapl paboT Ha IpaKTUKE, B TOM dopma
No YyuCIe MIPaKTUYeCKas NOAroToBKa | TpynoemMKoCTh
/i T NpaKTHKH Y CaMOCTOsITeNIbHAs paboTa (B gacax) rekytero
CTYIeHTOB KOHTPOJIA
1. [ToaroroBuTeNnbHBII O3HakoMIJIEHHE CTYIEHTOB C LensiMu | 18 yacos. JHeBHUK
aTan U 3a7adyaMd  y4eOHOW IpaKTHKH, MPaKTHKH
HHCTPYKTaX o TEXHUKE
0e30MmacHoCTH, ITOCTAHOBKA
WHJIUBUIYAJIbHBIX 3alaHUMN
2. OCHOBHOM dTan Coop HEOOXOIMMON s | 72 4acos. CobecenoBa
BBITIOJIHEHHUS JIAHHOM paboThI HHUE,
WHPOPMAITUH, BBIMTOJTHCHUE JlHeBHUK
OCHOBHOTO  0o0ObeMa  paboT  To MPaKTUKH
IMPAKTHUKE B COOTBETCTBHU 3a/iladyaMUu,
MOCTABJICHHBIMY PYKOBOIUTEIIEM
3. 3aKITI0YUTENbHBIN Qopmanuzanug U 0600mmenue | 18 yacos. 3amuTa
aTan W3yYEeHHOTO W OCBOCHHOTO B XOje oryera
yueOHOW  TpaKTHKe, TMOATOTOBKA
MACEMEHHOTO OT4YeTa, pa3paboTka
Mpe3eHTAIUN
HUTOT'O 108 uac.

7. YUYEBHO-METOJIMYECKOE OBECIIEYEHUE CAMOCTOSTEJILHOM

PABOTBI CTYJIEHTOB HA YUEBHOM ITPAKTUKE

VY4eOHO-MeToANYECKOE 00ECTIEYEHNE CaMOCTOSATENBHON PabOThl CTYIEHTOB
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Ha Yy4YeOHOW TMpaKTHKE OMNpEAeaseTcs BBIOPAHHON TEMOW WCCIEAOBaHMS U
KOHKPETHBIM 3a/IaHUEM, IOJYYECHHBIM OT HAYYHOTO PYKOBOAMUTENS, U BKJIIOYAET
U3yYeHUE TEOPETUYECKOro MaTepualia IO TeMaThKe Y4eOHOM TMpaKTUKU C
MOATOTOBKOM 0030pa MO IaHHOW TeME U BBITIOJIHEHHE KOHKPETHOM MPAKTUYECKOU
3aJ1ayu.

1. Texymas camocTosiTenpHas padoTa CTyIEHTOB:

* TMOUCK JIMTEPaTypbl U SJEKTPOHHBIX HMCTOYHUKOB HH(MOPMAIMU IO
3aJJaHHOU TEME C LIeJIbI0 HapaOOTKH HaBBIKOB Pa0OTHI C HAYYHOU JIUTEPATypOil;

* H3Yy4YEHHUE TEMbl MHJIUBUAYATBHOTO 3aJaHus HAa YU4EOHYIO MPAKTHKY;

2. TBopueckas mnpoOJIEMHO-OPUEHTUPOBAHHAS CAMOCTOSITENIbHAsI padoTa
HaIlpaBJICHA HA PAa3BUTHE MHTEJUICKTYyAJIbHBIX YMEHHW, Pa3BUTUE aHATUTUYECKHUX
CIIOCOOHOCTEM  KOMIUIEKCA  YHUBEPCAJIBHBIX M 00mIEnpohecCHOHATBHBIX
KOMITETEHLIUM, TOBBIIIEHNE TBOPYECKOIO MOTEHIHAJA CTYJEHTOB M 3aKIH0YAETCs
B:

* [IOHMCKE, aHaJM3€e, CTPYKTYPUPOBAHUH U MIPE3ECHTALIMH HHPOPMALIUU;

* aHaJIM3€ CTATUCTMYECKUX M (PAKTHUUECKUX MAaTEepHaJIOB MO 3aJaHHON
TEME, IPOBEIACHUU pPACUYETOB, COCTAaBICHUM OTYETOB HAa OCHOBE 3aJaHHBIX
IapamMeTpOB;

3. KoHTposb camocTOsATENHbHOM PaOOTHI CTYJICHTOR.

OuneHka pe3yibTaTOB CAMOCTOSITEIBHOM pabOThl OpPraHU3yeTcsl Kak
€MHCTBO JIBYX (POPM: CAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IIPEMOJaBaTE.

OcHoBonoJararouieil Heiabo MPOX0KACHHUS yueOHON MPAKTUKH Y CTYAEHTOB
Hanpasienuss  11.04.04  DnexkrpoHMKa W HAHOPJEKTPOHUKA  SBISETCA
CUCTEMATU3ALIMS MOJIYYEHHBIX 3HAHW, dbopmupoBaHue HaBBIKOB
CaMOCTOATENBbHON PabOThI ¢ Y4EOHOW M HayYHOU JINTEPATYPOH, a TAaKKE pPa3BUTHE
MPAKTUYECKUX HABBIKOB OINBITHO-IKCIIEPUMEHTAIILHON paOOThI, a TaK K€ HABBIKOB
BJIAJCHUS TPUKIAAHBIM MPOTPAMMHBIM OO€CTIEUEHHUEM, MOBBIIMIEHHE OO0IIe |
npo¢eCCUOHATIBHON APYIUIIMU 00YYarOIIerocs.

[Ipy BbIXOZE HA MPAKTUKYy HA MEPBOM YCTAHOBOYHOM 3aHATHU KaXKIOMY
CTYJEHTY BBIJAETCS MHAUBUIYAJIBHOE 33JaHUE HA MIPAKTUKY, B KOTOPOM OIMCAHBI
U JIeTalbHO MOSCHEHbI KaXAbIM 3Tall MPAaKTUKH, BKIIOYas 00bEM U COJCpIKaHUE
paboT, KaneHAapHbIN TUIaH, POPMBI TEKYIIIEH U TPOMEKYTOUYHOM aTTeCTaIUH.

CamocrosiTenbHasi  paboTa CTylneHTa (COrJIacCHO  MHAMBHIYyaJIbHOMY
3aJIaHUI0) BKJTIOYACT:

1) uccnenoBanue npoOIEMaTUKH BIOpaHHOM TPeAMETHOM 00J1acTH;

2) BBITIOJIHEHUE UHJIMBUIYATIBHOTO 3aaHUS;

3) aHanM3 MOJIyYEHHBIX PE3YJIbTaTOB, UX MHTEPIPETALMSA U KOPPEKTHPOBKA
IUIAHOB MCCIIEJOBAHUS.

Kpatkoe conepxaHue KaKaoro 3Tana BKIOYaeT:
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1) Oran u3yuyenue npoOIeMaTUKHU BHIOPAHHOW MTPEAMETHON 00JIACTH:

1.1 wu3ydyeHue mnpoOIEMBl C LEIbI0 BBIABICHUS OCHOBHBIX (DaKTOPOB,
BIMSIOIIMX HA MAaTEMaTHYECKyl0 MOJIEIb, OINPEIECICHUS COOTBETCTBYIOIINX
apaMeTpoB, MO3BOJIAIOIIMX OMUCHIBATH UCCIIEyEMbIN OOBEKT;

1.2 ananuTH4ecKuil 0030p JIUTEPATYPHBIX UICTOYHUKOB, aHAJIU3 U CPABHEHHE
X MEXy CO00ii;

1.3 cucremaTtuzaiusi u 0000IIEHHE BCETO HAKOTUICHHOTO MaTepuara.

2) DOTtan BBINOJHEHUS HWHAUMBUIYAIBHOIO IPAKTHYECKOrO  3aJaHUs
IPEIO0JIaraeT BhIIOJHEHHUE CIAEAYIOIIMX padoT:

2.1 popmynupoBKa MOCTAHOBKH 3a/layll Ha OCHOBE aHAJIM3a pPa300paHHBIX U
WU3YYEHHBIX METOJOB DPEIICHMS AHAJOTMYHBIX MATEMAaTHYECKUX M IPHUKIATHBIX
3a/1ay;

2.2 00630p OporpaMMHBIX U1 MAaTEMAaTUUYECKUX METOOB;

2.3 pa3paboTka ajaropuTMa pelieHHs] MOCTABJICHHOW MPUKIAIHON 3a/1aud U
IMPOEKTUPOBAHUE CTPYKTYPhI IPOIrPAMMHOTO KOMILIEKCA.

3) Orarm, CB3aHHBIN C aHATU30M MOJYYEHHBIX PE3yJIbTAaTOB, IMPEANOIAraeT
U3YYEHUE METOJOB PELICHUS IIOCTAaBJICHHOM 3aJadyM, CPaBHEHHUE IOJyYECHHBIX
pe3yJbTaTOB € pe3yJbTaTaMH B OMYOJIMKOBAHHBIX HCTOYHHMKaX. OmHUM U3
BAKHEUIINX HayaJdbHBIX 3TANOB SBISIETCS JIMTEPATYpPHBIA 0030p COBPEMEHHOTO
COCTOSIHUA MPOOJIEMAaTUKH MPEIMETHON 00IaCTH.

OOyuaromuecs Ha JAHHOM JTal€ CaMOCTOSTEIbHO paboTaloT C
JUTEPATYPHBIMA MUCTOUHUKAMHU — YY€OHBIMU M HAYYHBIMU M3JaHUSAMH (YUYCOHUKH,
CIPaBOYHbIE M3/IaHUs, MOHOTPA(QHH, CTaTbU B HAYYHBIX >KypHajlax U COOpHUKAX
TEMaTUYECKUX HAy4YHBIX KOH(MEpEeHLMH, JJIEKTPOHHbIE YYE€OHHKH, CTaTbu U
MaTepualibl, pa3MeIleHHbIC Ha ouIuaabHbIX Internet- pecypcax).

OcHoBHas paboTa Ha TPEThEM 3TaIe — aHAIU3 TOJYYEHHBIX Pe3yIbTaTOB, UX
MHTEPHPETALUs U KOPPEKTUPOBKA MJIAHOB HCCIIETOBAHUS.

3aKIrounTeNbHAs YacTh — MOATOTOBKAa OTYETa O MpPOJEiIaHHOW padorte ¢
aHAJIM30M MOJYYEHHBIX PE3yIbTaTOB U BHIBOJOB.

8. ®OPMbI ATTECTAILIMM (ITO UTOI'AM YUEBHOM ITPAKTUKM)

ATTectanus 1o yueOHOM NpakTUKe MPOBOAUTCA PYKOBOJUTENEM MPAKTUKH.

OuneHka MO MNpPaKTUKE NPUPABHUBAETCA K OLEHKAM [0 TEOPETHYECKOMY
OOyYeHHUI0O M YYHUTHIBAETCS TMpPH TMOJBEIECHUU HUTOTOB OOLIEH ycleBaeMOCTH
cTy1eHTOB. CTyZI€HTBI, HE BBIIIOJIHUBIIME TPOTPAMMY MPAKTUKH MO YBAKHUTEIBHOM
IpUYMHE, MMEIT TMpPaBO IPOUTH MPAKTUKY BTOpUYHO. CTyNEeHTBI, He
BBITNIOJIHUBILIME MPOTPaMMy MPAKTUKHU 0€3 YBaKUTEIbHON MPUUMHBI, CAUTAIOTCS HE
BBIMOJHUBIIMMU y4E€OHYIO MPOTrpaMMy M OTUMCISIOTCS U3 YHHMBEPCUTETa Kak
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MMEIOIINE AKAJIEMUYECKYI0 3aJ0JDKEHHOCTh B IOPSAIKE, MPEAyCMOTPEHHOM
Ycrasom /IBOY.

ITo utoram yueOHOM MPAKTUKH MPEIOCTABISACTCS U 3aIHUIIACTCS OTYET,
BBICTABJIACTCS 3a4UET C OLICHKOM.

KpI/ITepI/II/I BBICTABJICHUA OLICHKU CTYACHTY Ha 3a4€TE 110 IPAKTHKE

Ouenka TpedoBanus K c¢hopMUPOBAHHBIM KOMIIETEHIIHSIM

COTJIIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM CTYACHT IIOKa3bIBACT TMPOYHBIC 3HAHUSA
OCHOBHBIX  IIPOLECCOB 1/13yqaeM0171 HpCI[MCTHOﬁ O6J'IaCTI/I, BJIaJCHUC
TCPMUHOJIOTUYCCKHUM allrapaTroM, YMEHHUE O0OBSICHATH CYIIHOCTBb HBHGHHﬁ,
IpoUcCCOB; ONAKOTCA apryMCHTHPOBAHHBIC OTBCTHI, IMPUBOAATCA IMIPUMEPHI;
OTYCT OTIINYACTCA FJ'Iy6I/IHOI71 U IOJHOTOM PAaCKpLITUA TEMBI

«XOpOIIO» BBICTABIIETCSl CTYICHTY, €CIM CTYACHT OOHApy)XHUBaeT IPOYHbIC 3HAHUS
OCHOBHBIX TPOIIECCOB M3ydaeMOi MPEIMETHOW 00JacTH, yMEHUE OOBSICHSITH
CYIIHOCTh SIBICHMH, HPOLIECCOB, YMEHHE JeaTh BBIBOABI M 0000LIeHHS,
JaBaThb apryMEHTHPOBAHHBIE OTBETHI, NPHUBOAMTH IPHUMEPBHI; OTUET
OTJHMYaeTcsl TIyOMHON W TOJIHOTOW pacKpbIThs TeMbl. JlomyckaeTcs ogHa -
JIB€ HETOYHOCTH B OTBETE

«yIOBJIETBOPUTEILHOY BBICTaBIISIETCS CTYACHTY, €CIM CTYJCHT OOHAapYXKMBaeT 3HAHWE OCHOBHBIX
BOIIPOCOB ~ TEOpUH; C€nabo aHAIM3UPyeT SBICHUSA, IPOLECCHI, JaeT
HEJOCTaTOYHO AapryMEHTHPOBAaHHBIC OTBETHI; OTYET, CBHICTEIBCTBYET B
OCHOBHOM O 3HAaHMM TMPOIECCOB HM3y4aeMOW TpeAMETHOH 0O0JIacTH,
OTIIMYAETCS HEJOCTATOYHOW TIYyOMHOW U TIIOJHOTOM pACKPBITHS TEMBI.
JlomyckaeTcss HECKOJbKO OIIMOOK B COICP)KAaHMM OTBETa; HEyMEHHE
MIPUBECTH IPHUMEP Pa3BUTUA CUTyalMH, IPOBECTH CBIA3b C JIPYTUMH
ACTIeKTaMH U3y4aeMoil obmacTu

«HEYJOBJICTBOPUTENIBHO» | BBICTABIISIETCS CTYACHTY, KOTOPBIA HE BBINOJIHWI IIPOIPaMMYy IPAaKTHKH, HE
YMEET MCIOJIb30BaTh TEOPETUYECKUE 3HAHUS IIPU BBIIOJIHEHUM 3a/IaHUS 110
IIPAKTHKE, HE CIPABISETCA C 3aJadyaMu, BOIPOCAMH U JIPYTUMU BHUAAMU
IIPUMEHEHUS] 3HAHWM, HE OTBETUJI HAa OCHOBHBIE BOIPOCHI BO BpEMs 3alllUThI
MIPAaKTUKHU

Tekymuii KOHTPOJIb 3a PabOTON CTYJAEHTOB OCYIIECTBISICTCS BO BpeMs
NpOBENEeHUs] coOeceOBaHUM, MPOBEPKU MPOMEKYTOUHOW OTYETHOCTU IO
BBINOJIHEHHBIM UHAUBUAYAJIBHBIM 3aJaHUSIM.

[IpOMEXYTOUHBIM  KOHTPOJIb  OCYLIECTBJISIETCSI  IOCJIE€  YCHEUIHOIO
IIPOXOXKIEHU CTYACHTAaMHM TEKYIIEro KOHTPOJIA, B BHJE 3a4e€Ta C OLICHKOHU.
3ammMra OpelyCMaTpPUBAET  YCTHOE  BBICTYIUIEHWE MO HM3y4aeMOW TeMe
(YTBEpXKAEHHOW B MHJIWBHUIYAJIbHOM 33/IaHUH) C TIOJATOTOBKOM U MpEACTaBICHUEM
JOKJIa/1a U Mpe3eHTalMy MO pe3ysbTaraM MNpojesaHHoN padoTsl. HeoOxoaumbiM
JOIIYCKOM Ha 3alIUTy SBJISETCA MPEACTABICHUE HAa NMPOBEPKY UTOTOBOTO OTYETA,
KOTOpbIM BKJIIOYaeT B ce0d pe3yJbTaThl MPOBEAEHHBIX HKCIIEPUMEHTOB,
pa3paboTaHHYI0 MaTeMaTUYEeCKyI0 MOJIelb, MPOTrpaMMHbIE MPOAYKThl. CTyIeHT
JIOJDKEH TMOKa3aTh MOJHOE 3HaHUE MpOoOJIeMbl, MPOJIEMOHCTPUPOBATH CBOOOIHYIO
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OpHEHTAIMI0 B MPOOJIEMATHKE TIPEIMETHONW OOJacTH, 3HAHWUE TIOHATHH W
TEPMHUHOJIOTHHM, OTBETUTh HA JIONOJIHUTEIBHBIE BOIPOCHI, OTYUTATHCS O
BBITIOJIHEHUU BCEX BHUJOB PabOT, MPEAyCMOTPEHHBIX HHAWBUAYAJIbHBIM IJIAHOM
MPAKTHUKHU.

OTyeT o NpaKTUKE JOJIKEH COAEPKATh:

*  TUTYJbHBIN JIUCT;

* cojepKaHue (HAMMEHOBAHUE PA3/EIIOB, CTPAHMIIBI);

* BBEJICHHUE;

* OCHOBHYIO YacTh OTYeTa (M3JI0KEHUE MaTepHalia Mo pasjaenam);

* 3akioyeHue (paccMaTpUBAIOTCS YCIOBUS, B KOTOPBIX MPOXOJUiIa
MIPAaKTUKA, UMEBIIME MECTO HEAOCTATKU, a TAKXKE MPEIJIOKEHUS IO YIYUIICHUIO
IIPaKTUKH);

*  CHHUCOK MCIOJb30BaHHBIX HICTOUHUKOB;

*  HEOOXOJAUMBIEC MPUIIOKEHUS.

3ammra or4yera

be3  mpencraBieHWss  OT3bIBA  PYKOBOJMTENISI M NOANMCAHHOIO
PYKOBOJUTEIIEM OTYETA CTYACHT K 3alIUTE IPAKTUKU HE TOITyCKAETCS.

OkoHuareNbHas OLIEHKA MPAKTUKH, 3aHOCUTCS B 3JIEKTPOHHYIO BEJOMOCTH B
JIeHb 3alllUThl OTYETAa WIK TOCICAHUN JI€Hb MPaKTHUKUA, OMpEaesseTcss Ha
OCHOBAaHMUU PE3YJIbTATOB 3alMTHl TpakTUKU. Ilpu omnpeneneHud OIEHKHU
MPUHUMAETCSl BO BHUMAHUE:

*  OT3BIB PYKOBOJMTEINS OT OPTaHU3AIINHY;

* KA4ecTBO coJepkaHUs W OQPOPMIICHUS OT4YETa M WJUTFOCTPATHBHOTO
Marepuana;

* KayecTBO JIOKJIAJa;

* KayecTBO OTBETOB CTYJEHTA Ha BOMPOCHI B MIPOIECCE TUCKYCCHUHU.

B mpoiiecce 3anuThl CTyACHT JOJKEH MOKa3aTh, YTO OCHOBHBIC PE3YJIbTaThI
MoJy4yeHbl UM JIn4yHO. Eciaum B mpoliecce 3aiuThl PyKOBOJIUTENIb MPAKTUKU HE
MoJy4yaeT TMOJTBEPXKICHUSI HaJIU4Msl Yy CTYJICHTOB 3HAHUHW U  HAaBBIKOB,
HEOOXOIMMBIX ISl BBITIOJTHEHUS TAHHON pabOThI, TO OH MOXKET BBICTABUTH OIICHKY
"HEyIOBJIETBOPUTENHHO'" TaKe MPU XOPOIIEM YPOBHE CaMOil pabOTHI.

9. YYEBHO-METOIMYECKOE " NHO®OPMAIIMOHHOE
OBECIIEYUEHUE VYYEBHOM TIPAKTUKW  (Bkmioyas  OCHOBHYIO |
JOTIOJTHUTENBHYIO JINTEPATYPY)

OcHoBHas JuTEpaTypa
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1. boym, I'. JI. Meronosiorusi Hay4yHbIX HCCIEIOBAHUNA (B KypCOBBIX M
BBIITYCKHBIX KBAIM(DUKAIIMOHHBIX paboTax) : ydeOHUK [DneKTpoHHbIN pecypc] / T
. boym, B. U. PazymoB. — Mockpa : UIHO®PA-M, 2021. — 210 c¢. — URL:
https://znanium.com/catalog/product/1236305 — Pexwum mocTyma: 1o MoIm1ucKe.

2. Kocmua, B. B. OchHoBbl HayuHBIX wucciemoBanuii (OOmmii Kypc) :
yaeOHoe mocobue [DnekTponuslil pecypc]| / B.B. Kocmun. — 4-¢ uzn., nmepepad. u
pon. — MockBa : PHUOP : HH®PA-M, 2021. — 238 c¢. — URL:
https://znanium.com/catalog/product/1245074 — PexxuM A0CTyIIa: 1O IMOAITHCKE.

3. Kykymikuna, B. B. Opranuzanusi Hay4HO-HCCIIEOBATENbCKON pPabOTHI

CTyJIeHTOB (MaructpoB) : yueOHoe mocobue / B. B. Kykymknna. — Mocksa :
NH®D®PA-M, 2021. — 264 c. — (Bricmiee ob6pa3zoBanue: Marucrtparypa). - ISBN
978-5-16-004167-4. - Tekct : AJIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1157859 — Pexxum moctyma: mo moimmicKe.

4. TlpencraBieHre W BU3yaIH3alis pe3yIbTaTOB HAYYHBIX MCCICIOBAHUN :
yueOHuK [Onektponnbii pecypc] /  O. C. Jlorynona, II. }O. Pomanos, JI. T.
EropoBa, E. A. Unwuna ; nox pen. O. C. JloryHoBoii. — Mocksa : UTHOPA-M,
2020. — 156 c¢. — URL: https://znanium.com/catalog/product/1056236 — Pexum
JOCTYTIA: 10 TOJIIUCKE.

5. CepoB, E. H. HayuHo-uccnemoBarenbckas MOJATOTOBKA MarucTpoB
[DnexTpoHHBIN pecypc]: yueOHoe nocodue / E. H. Cepos, C. . MuponoBa. —

OJEKTPOH.  TEKCTOBBIE  JTaHHBIC. - CIIO.: Cankr-IlerepOyprekuit
rOCYJTapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIM yHUBepcuteTr, ObC ACB, 2016.
— 56 c. — 978-5-9227-0621-6. — Pexum  nocrymna:

http://www.iprbookshop.ru/66835.html

JlonoJHUTeIbHAS JIUTEPATypa

1. Annep, O. I1. [InanupoBanue dKCIEPUMEHTA MPU MOUCKE ONTHUMAIbHBIX
ycnosuii / FO. T1. Annep, P. B. Mapkoga, 0. B. I'panoBckuii. — M.: Hayka, 2015. —
279 c. — 1 7k3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:411510&theme=FEFU

2. Anrasuna, H. B. IlogroroBka u 3amura BeITYCKHOW KBaIM(UKAIIMOHHON
paboThl MarucTpa (MarucTepckon nuccepranuu) [DnekTpoHHbI pecypc] / H.B.

Aunrasuna, O.1O. IIpynoBckas. — OMmck : OMCKHN TOCYJapCTBEHHBI WHCTUTYT
cepuca, 2015. — 103 ¢. — Pexxnm moctyna: http://www.iprbookshop.ru/32790

3. I'pumiennieB, A. HO. Teopus u mnpakTUKa TEXHUYECKOTO U
TEXHOJIOTUYECKOTO dKCIIEPUMEHTA [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / A.
FO. I'pumienneB. — DnekTpoH. TekcToBblie maHHbie. — CII6.: YHUBepcurer
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https://znanium.com/catalog/product/1236305
https://znanium.com/catalog/product/1245074
https://znanium.com/catalog/product/1157859
https://znanium.com/catalog/product/1056236
http://www.iprbookshop.ru/66835.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:411510&theme=FEFU
http://www.iprbookshop.ru/32790

UTMO, 2010. — 101 c. — 2227-8397. — Pexxum  noctyna:
http://www.iprbookshop.ru/68709.htmi

4. 3emmnsiHckuii, A. A. VYmnpapinenue HHPOPMAIMOHHBIMU pecypcaMu B
Hay4HO-UCCIIeI0BaTeIbCKON padoTe : yuebHoe nmocoodue / A. A. 3emnsHckuii, U. E.
bricTpenuna. - 2-e uza. - Mocksa : Jlamkos u K, 2021. - 110 c. - ISBN 978-5-394-
04149-5. - Texct : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1232484 — Pexwum tocTyma: 1o MOJIITHUCKE.

5. UmkoB, A.Jl. YueOHas JeATENbHOCTh CTYJEHTA: ICUXOJIOTUYECKUE

daxTopsl ycnenHocTH : MmoHorpadwus / A.Jl. NmkoB. - 3-e usa., crep. - Mockaa :
OJIMHTA, 2019. - 224 c. - ISBN 978-5-9765-1631-1. - Tekcr : 3MeKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1034953 — Pexum gocryma: 1o
TIOJIITHCKE.

6. KusizeB, H. A. Hctopust m MeTOAONOTUS HAyKH M TEXHUKHU: ydeOHOE
nocoOue JJi1 MaruCTPaHTOB M aCHUPAHTOB TEXHUYECKUX crienuanbHocTelt / H. A.
KuszeB; CuOupckHil TOCYAapCTBEHHBIM  a3pOKOCMUYECKHMN  YHUBEPCHUTET.
Kpacnosipck, 2010 T. — 223 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:425783&theme=FEFU

7. Ky3nenos, 1. H. OcHOBBI HayuHBIX HccleqoBaHuii: yueb. mocooue / M. H.
KysnenoB. — M. : JamkoB u K° 2013. — 282 c. - 5 »oks.
http://lib.dvfu.ru:8080/lib/item?id=chamo:673706&theme=FEFU

8. MypomrieBa, A. B. HckycctBo mnpesentanuu. OCHOBHBIE TMpaBuja H

npakTudeckue pexkomenaanuu / A. B. Mypomiesa. - M.: ®nunTta,: Hayka, 2011. -
109 c. - 2 7xk3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:416351&theme=FEFU

9. HoBukoB, A. M. Merogonorus HAy4YHOT'O HUCCJIeJOBAaHUS
[OnexTponnsIit pecype] / A. M. HoBukos, JI. A. HoBukoB. — M. : JIuGpokom,
2010. — 280 ¢. — Pexxum moctyma: http://www.iprbookshop.ru/8500

10. PaGouas Tetpamp mo aguctumumae «lIpakTMka - YueOHO-

TEXHOJIOTUYECKHI MpakTUKyM» [DnekTpoHHbI pecypc| / B. M. fApocnaBues [u
Ip.]. — DIEKTPOH. TEKCTOBbIE AaHHble. — M.: MOCKOBCKHUI TOCYyJapCTBEHHbIH
TeXHUYeCKui yHuBepcuteT umenu H.O. baymana, 2014. — 20 c. — 978-5-
7038-4028-3. — Pexxum nmoctyma: http://www.iprbookshop.ru/31620.html

11. PozanoBa, H. M. Hayuno-uccnenoBatensckas padboTa CTyJIeHTa :
yueOHo-nipakTuueckoe nocooue / H. M. Pozanosa. - M.: KnoPyc, 2016. - 255 ¢c. -5

IK3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:797721 &theme=FEFU
12. VueOHas mpakTuKa [DIEKTPOHHBIN pecypc] : yueOHO-METOINIECKOe

nocobue / B.A. AnseB [u np.]. — DIEKTpPOH. TEKCTOBBIC JaHHbIe. — Ka3aHs:
Kazanckuli HaMOHAJIBHBIN MCCIIENOBATEIbCKUM TEXHOJIOTUYECKUN YHUBEPCUTET,
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https://znanium.com/catalog/product/1232484
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2013. —88 «c¢. — 978-5-7882-1445-0. — Pexumm goctyma:  http:
[Iwww.iprbookshop .ru/63522.html

HNuTepHer-pecypcsl
1. Odunmanbubiii calT MunuctepcTBa oOpazoBanus u Hayku PO.
http://Muno6pHayku.pd

2. ®epepanbhbiii moptan «Poccuiickoe oopasosanue» http://www.edu.ru

3. Poccwmiickuii moptan oTkpeiToro oopasosanus http://window.edu.ru

4. IpaBoBas nH(popMarmonHas cucrema http://www.consultant.ru/

5. Hayunas osnextponnas Oubmmoreka eLIBRARY  mpoektr POOU
wwwe.elibrary.ru

6. DenepalbHBI MOPTAT MO HAYYHOM W MHHOBAIMOHHOW JEATEIBLHOCTH
WWW.SCi-Innov.ru

7. Dnexrponnas oubiarnoreka HUSTY MUDU www.library.mephi.ru

8. IlonHorekcToBas 6a3za manHblx ['OCToB, NEHCTBYIONIMX HA TEPPUTOPUU

P® http://www.vniiki.ru/catalog/gost.aspx

9. Hayunas 6ubnuoteka JIBOY http://www.dvfu.ru/web/library/nb1

HpO(l)eCCHOHaJIbHLIe 0a3bl JAHHBIX U HH(l)OpMaIIHOHHLIe ClipaBO4YHbIC
CUCTECMBI

1. baza mannwix Scopus http://www.scopus.com/home.url

2. baza manusix Web of Science http://apps.webofknowledge.com/

3. DnekTpoHHas OuOiMoTeka auccepTaruii Poccuiickoil rocynapcTBeHHOM
ouobsnmoteku http://diss.rsl.ru/

4. Dnextponnas oOubmmoreka ®UPD  https://fireras.su/biblio/?tag=%D0%
BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1
%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0

5. DnexTponnble 6a3bl qanHbIx EBSCO http://search.ebscohost.com/

IlepeyeHb NPOrPaMMHOIO 00ecTIeYeHUS:

JII/IIIGHSI/IOHHOG NnporpaMmmMHoOe ob0ecmeuyenue:
AutoCAD;

Microsoft Visio;

MathCad Education Universety Edition;
Microsoft Office 365;

Office Professional Plus 2019;

Photoshop CC for teams All Apps AL;
SolidWorks Campus 500;

Windows Edu Per Device 10 Education;
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http://www.iprbookshop.ru/63522.html
http://www.iprbookshop.ru/63522.html
http://минобрнауки.рф/
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http://window.edu.ru/
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https://fireras.su/biblio/?tag=%D0%25%20BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://fireras.su/biblio/?tag=%D0%25%20BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
http://search.ebscohost.com/

Microsoft Teams

CB0001HO pacnipocTpaHsieMoe NPOrpaMMHOe o0ecreyeHne:
Adobe Reader DC 2015.020 - maker mporpaMm I IIPOCMOTpa
AJIEKTPOHHBIX yOJIUKaITAHA B dbopmare PDF:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC WWEULA-en US-20150407 1357.pdf;
IrfanView 4.42 - maker mporpamm Juii TPOCMOTpa (BOCHPOHM3BEICHUS)
rpaduyeckux, BUaco- U ayauodaiinos: http://www.irfanview.com/eula.htm ;
Python - cucrema mporpaMMHpOBaHHs - TUHAMHYCCKHUH HWHTCPAKTUBHBIN
00BEKTHO-OPUEHTUPOBAHHBIM SA3BIK IPOrPaMMHUPOBAHUS:
https://python.ru.uptodown.com/windows/download ;
Scilab 5.5.2 —cucrema - s3BIK TPOTPaMMUPOBAHUS BBICOKOTO YpPOBHS,
paccuMTaHHBIA Ha Hay4YHBIE pacyeThl: hitp://www.scilab.org/scilab/license;
WhiteStarUML 5.8.6 —mporpamMmMHbIii MHCTpYMEHT MoaenupoBanus UML,
MOJIYYCHHBIN u3 StarUML, COBMECTUMBIHN C Windows 7-10:
https://github.com/StevenTCramer/WhiteStarUml/blob/master/staruml/deploy/Lice
nse.txt/
WinDjView 2.0.2 — nporpamma ajisi TPOCMOTPa 3JICKTPOHHBIX MyOIHUKAIUi B
dopmate DJV u DjVu: https://windjview.sourceforge.io/ru/

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE VUYEBHOU
[MTPAKTUKU

Bo BpeMs mNpoxoXAeHUs MNPAKTUKH MaruCTPaHT MOXET HCIO0JIb30BaTh
IPOU3BOJCTBEHHOE, HAYYHO-UCCIIEI0BATENIbCKOE 000pyI0BaHUE, U3MEPUTEIbHbBIC
Y BBIYUCIIMTENIBHBIE KOMIUIEKCHI, COBPEMEHHYIO alllaparypy MW CpeAcTBa
00paboTKH JAHHBIX (MyabTUMEIUITHAS JEKIIMOHHAS ayIUTOPUS:
MYJIbTUMEIUUHBIA TPOEKTOP, HACTEHHBIN SKPaH, TOKYMEHT-KaMepa; KOMITbIOTEPHI;
BBIYHMCIIUTENIbHBIE  KOMIUIEKCHI, pa3padaTblBalolllMe€ MpOrpaMMbl H  Mp.),
MaTepHualbHO-TEXHUYECKOe obecnieueHue J[BOY.

PabGoThl Ha mpakTMKe, B TOM UHCJIE MpakTU4YecKas MOJArOTOBKAa U
camMoCTOsITeNIbHAsE paboTa CTYIEHTOB, NMPOBOJSATCS B NMOMELIEHUSIX, OCHAIIEHHBIX
COOTBETCTBYIOIIUM 00OpPYIOBaHUEM U MPOTPAMMHBIM 00ECIICUEHUEM.

[lepeyenb MaTepUAIbHO-TEXHUYECKOTO W MPOrPAMMHOIO OOecreyeHus
NPAKTUKHU MPUBEJEH B TaOIHIIE.

HaumenoBanue OCHAIIIEHHOCTh CIIEITUANTBHBIX TIOMEIICHUN U ITepeueHb AUIIEH3MOHHOTO
CIIELUATIbHBIX TIOMEIIEHUN U TIOMEIIEHUH JIJIs1 CAMOCTOSITETLHOW PaboThI MIPOrPaMMHOTO 00ECTIEUeHHSI.
MOMEIEHUHN I PexBu3UTHI
CaMOCTOSTEIIFHOU pabOTHI MIOATBEPKIAIOIIETO
JIOKYMEHTa
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http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
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https://windjview.sourceforge.io/ru/

690922, [Ipumopckuii kpaii,
r. Bnangusoctok, ocTpoB
Pycckuii, nomyocTtpoB
CanepHBIH, TOCENOK AsKC,
10, xopnyc L, ayn. L320

CrneunanusupoBaHHas 1abopaTopus:
Jlaboparopust MIEHOYHBIX TEXHOJIOTHI
Ob6opynoBanue:

Cucrema srekTpoHHO# urorpaduu Raith E-LINE
CBepxBbICOKOBaKyyMHasi yctaHoBka MBE system
CBepxBBICOKOBaKyyMHasl yctaHoBKa PVD module
CBepxBBICOKOBaKyyMHasl ycTaHOBKa Multiprobe
Cucrema HU3MEPCHUS MAarHUTHBIX CBOMCTB CO
cBepXxIpoBosamuM Marautom MPMSXLS
EVERCOOL

YcraHoBka JJIs1 KOMITJICKCHOI'O UCCJICJOBAaHUA
IIOBEPXHOCTE! U HAHOCTPYKTYP B KOMILIECKTE
Photolithography system Suss MicroTech MJB6
(Germany)

Automated vibrating sample magnetometer
LakeShore 7401 with possibility of samples
cooling and heating (USA)

Kerr microscope Evico Magnetics (Germany)
Magnetooptic magnetometer “NanoMOKE- 2”
with possibility of investigation of the nanoobjects
with the size more than 200 nm and attachment for
cooling and heating samples (UK).

16 multiprocessor calculation cluster for
micromagnetic modeling using MagPar and
OOMMEF software

Microsupercomputer with graphic processors for
MuMax3 simulations

Automated four probe station for magnetotransport
properties measurements

Analyzer Agilent for measurement of dynamic
properties of magnetic nanostructures (USA)
KonmuecTBo mocagoyHbIx paboyux MeCT st
CTYZICHTOB -12

Microsoft
Office365/Microosoft/CIIIA/
ITnaraoe ITO

Microsoft
Teams/Microosoft/CILIA/ITna
tHOE [10

UuranbHble 3anbl Hayunoi
ouonuroreku J[BOY ¢
OTKPBITHIM JIOCTYTIOM K
tdouIy (KOpIyC A - YpOBEHb
10)

Aynauropus s
CaMOCTOSTETEHON pabOTHI

Mono6mok HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro  (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty  Ckopocth
nmocryna B MaTepHer 500 MoOwut/cex. Paboume
MecTa Uil JoAeil ¢ OrpaHMYEHHBIMH
BO3MOXXHOCTSIMH 3/I0POBbSI OCHAILECHBI TUCIUICSIMH
" NPUHTEPAMH bpaitns; 000pyI0BaHBI:
MOPTAaTUBHBIMM  YCTpPOMCTBAMM Uil YTCHHS
TUIOCKOTIEYaTHBIX TEKCTOB, CKAHUPYIOUIUMH U
YUTAIOUIMMHU MAallMHAMH BHJICOYBEJICUUTEIEM C
BO3MOXXHOCTBIO DEryJISIIMU [IBETOBBIX CHEKTPOB;
YBEJIMYHMBAIOIIUMH  DJIEKTPOHHBIMU  JIyIIaMH M
YJIbTPa3BYKOBBIMU MapKHPOBIIMKAMHU

B nensix obecrieueHus cenuaibHbIX YCIOBUNA 00yUeHUs! MHBAIUIOB U JIULL C
OrpaHUYEHHBIMUA BO3MOXHOCTSIMU 370poBbs B JIBDY Bce 31aHus 000py0BaHBI

MaHAyCaMHu,
OCHAIIlEHHBIMHA

nudramu,
TyaJICTHBIMA

MOIbEMHHUKAMHU,
KOMHAaTaMH,

HABUTAIMOHHOM IMOJIEPKKH.

11. ®OHAbI OUEHOYHLIX CPEJCTB

CIICIMAIM3UPOBAHHBIMA ~ MECTaMHU,
TaOJIMYKAMU

UH(OPMAIIMOHHO-
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Hcnonb3yroTest ClieyroIue OIleHOYHbIC CPeICTBA!
Yerublii onpoc (YO-1) (Orarm 1):
HHCcTpyKTaX 1Mo TeXHHUKE Oe30macHoCcTH. O3HAKOMUTEIbHAS JICKITHSL.
YCTHBIH ONPOC MO3BOJIIET OLICHUTH 3HAHUS U KPYTo30p CTY/ICHTA, TOHUMAHUE

Marcpualia, BO3MOXHOCTH CaMOCTOSITCIIbHOM pa6OTBI u BBIITOJIHCHUA
HHAWBUAYAJIBHOI'O 3adaHuA, YMCHHUC JIOTUYCCKU IIOCTPOUTHL OTBCT, BJIAACHHC

MOHOJIOTHYECKOM PC€YbIO U NHBIC KOMMYHUKATHBHBIC HABBIKH.

IIpumepsl BopocoB is codeceqoBaHusi / YCTHOTO ONpoca
1. OCHOBHBIE MpaBUJjIa MOBEJACHHS B YUCTHIX MOMEIICHUSX.

2. TpeGoBanust TeXHUKU 0€30MIACHOCTU IIPU paboTe HA MPEIIU3UOHHOM,
BBICOKOTOYHOM O0OPY/IOBaHHH.

Oruer (Dramel 2, 3):

DopMyIHUpYIOTCS LIENU W 3a/1a4d MPAKTUKH, TaeTCid XapaKTepUCTHUKAa MecTa
MPAKTUKH, MPOBOJUTCA OMUCAHUE ATANOB BBHINOIHEHUS paOOT B COOTBETCTBUU C
WHIUBUIyaIbHBIM 3ajaHueM. OOyudaromasi (QYHKIUST COCTOMT B BBISIBICHUU
JeTaneil, KOTOpble IO KaKUM-TO TPUYUHAM OKa3aJIUCh HEJOCTAaTOYHO
OCMBICJICHHBIMH B XOJI€ 03HAKOMHUTEIHHOU JICKITHH.

JlanHble dTambl MPAKTHKHA TO3BOJISIIOT  CTYJAEHTaM  HEMOCPEICTBEHHO

O3HAKOMUTBCA C HAYYHBIM OKCIICPUMCHTAJIbHBIM 060py,Z[OBaHI/I€M, Hay4UTLCA
MOJIy4aTb SKCICPHUMCHTAJIBHBIC PC3YJIbTAThI, O6pa6aTBIBaTB HX, aHaJIM3UPOBATb
PE3YJIbTAaThl U ACJIAaTh BBIBOIBI.

Bonpoce! a5 onenkn Otyera:
1. TlpuHunel paboOThl  HAYYHO-UCCIEAOBATEILCKOTO  00OpyJoBaHUs (B

COOTBETCTBUH C UHANBUAYAIbHBIM 3aJJaHHEM).

2. @opMynupoBKa LeNW MHIUBUIAYAJIbHOTO 3aJaHMs, 3Tallbl €€ peaju3aluu B
COOTBETCTBHH C MTOCTABIICHHBIMHU 33/IJaYaMH.

3. AJNropuT™M TIOMCKAa HAYYHOW, METOJMYECKOW, y4eOHOH IUTepaTypsl IO
npeiaraeMoi TeMe UCClIeOBaHuUA.

4. CucremMa 00pabOTKH TOJYYEHHBIX pe3yJIbTaTOB, aHalu3 U 00paboTka
MOJTyYEHHBIX JaHHBIX, CUCTEMA MPEICTAaBICHUSI PE3yJIbTaTOB.

5. TpeboBanus, npeabsBiIsieMble K 0QOPMIICHUIO OTYETA.

Hroroselii oTuet (Dtan 4):
IIpOMEXYTOUHBIM KOHTPOJIb OCYLIECTBIIACTCS IIOCIE  YCIIEIIHOTO

IIPOXOXKIEHU CTYACHTAMH TEKYIIEro KOHTPOJA, B BHUAE 3a4eTa C OLEHKOW B
MOCJIEIHUN JIEHb CPOKa MPAKTUKU. 3allUTa Y4eOHOW MPAKTUKHU IPeyCMaTpPUBAET
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YCTHOE BBICTYIUICHUE IO M3y4aeMod TeMe (YTBEp)KICHHOW B WHIUBUAYATHHOM
3aJ]JaHUM) C TOATOTOBKOM M TIPEICTABICHHEM JOKJIaga M TPE3CHTAUH TI0
pe3yabTataM MpojeaHHOH paboTel. HeoOXOAMMBIM JOMYCKOM Ha 3allUuTy
SIBIIICTCS MPEJICTABIICHUE Ha MPOBEPKY MTOTOBOTO OTYETA, KOTOPHIM BKIIIOYACT B
ce0si pa3pabOTaHHYI0O MAaTEMAaTHYECKYH) MOJIEib, 3JEMEHThI WH(OPMAIMOHHBIX
TEXHOJIOTHH, TPOrpaMMHBIC MPOIYKThI. CTYICHT JOHKEH MOKa3aTh MOJHOE 3HAHHE
poOJIeMBbI, TMPOJAEMOHCTPUPOBATh CBOOOIHYIO OPHUEHTAIMIO B MpoOJIeMaTHKe
NpeMETHOW 00JIacTH, 3HAHWUEC TOHATHH W TEPMHHOJIOTHH, OTBETUTh Ha
JIOTIOJTHATEIbHBIE BOTPOCHI, OTYUTAThCS O BBHINOJHCHHH BCEX BHIOB paldoT,

NpeaAyCMOTPCHHBIX HHAWBUAYAJIbHBIM ITIJIAHOM IIPAKTUKH.

CocraBurennb: Capanun A.A., npodeccop
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1. IEJM  VYEBHON TMPAKTUKHA. TEXHOJOIMYECKOM

(MPOEKTHO-TEXHOJIOTMYECKOMN) MPAKTUKHA

[ensimMu yueOHOM NPaKTUKU SBIISFOTCS:

- OCBOGHHE MAarucTpaHtaMd NpodecCUOHATbHBIX YMEHUW U HAaBBIKOB
MIPOEKTHO-TEXHOJIOTUYECKOU IEATEIIBHOCTH.

- 3aKpEIJICHUE TEOPETUYECKUX 3HaHWM, NpUOOpETeHHE MPAKTHUECKUX
HAaBBIKOB M YMEHUW B TIPOLIECCE€ BBHIMOJHEHUS ONPENEICHHBIX BHUIOB padoT,
CBSI3aHHBIX ¢ OyAyIIel npodeccuoHanbHOMN 1eATeIbHOCTHIO.

- TOJIyYEHUE MAruCTPAaHTAMHU MPAKTHUYECKUX HABBIKOB U KOMIIETEHIUW IO
BUJIaM MPO(PECCHOHANTBHOMN IEITEIbHOCTH;

2. 3AJAUM  YYEBHOHN TIIPAKTUKH. TEXHOJIOTHUYECKOH
(MPOEKTHO - TEXHOJIOTUWYECKOM) MIPAKTUKH

3ajayaMu IPAKTUKHU SABIISIOTCS:
- nOpuoOpeTreHue YMEHUW U HaBBIKOB Ha OCHOBE 3HAHUM, MOJIYYEHHBIX
MarucTpaHTaMu B IIPOLECCE TEOPETUUECKOTO 00YUECHHUS;

- OBJIAACHUC HMHHOBAIIlMOHHBIMH HpO(bCCCI/IOHaJ'IBHO-HpaKTI/I‘IeCKI/IMI/I
YMCHUAMH, IIPOU3BOACTBCHHBIMH HABBIKAMH M COBPCMCHHBIMU MCTOAAMH OpIaHU3allMU
BBIITOJIHCHH A pa60T;

- O3HAaKOMJICHHE U YCBOCHHEC METOJOJIOTMM W TEXHOJIOTUU PCIICHHUS
npodecCHOHANBHBIX 3a/1a4 (TIpobIem);

- 3aKpeIUieHUe M PACHIMPEHUEC TEOPETUYCCKMX M TPAKTHYCCKUX HABBIKOB
MPUMEHHUTENBHO K MpoduiIto Oyaymieid padoThl;

- IoaAroToBKa 0OTY€Ta 110 IMPAKTUKCE.

3. MECTO YUYEBHON HNPAKTUKH. TEXHOJIOTHYECKOUN
(IMPOEKTHO - TEXHOJIOTMYECKOMN) MIPAKTUKH B CTPYKTYPE OII

VuebHasi TexHOJOrH4Yeckas (IMPOCKTHO-TEXHOJIOTHYECKAs) MPAaKTHKA SIBIIAETCS
COCTAaBHOM YaCThIO 00pa30BaTEIBHON MTporpamMMbl, BXOAUT B 010K b2 «IIpakTukay,
B 4acTh, (OPMUPYEMYIO YYaCTHUKaMH OOpa30BATENIbHBIX OTHOIICHHM, Y4eOHOTO
wiana (b2.B.02(Y)) u siBisiercst 00s13aTeIbHOM.

CTyneHT K MOMEHTY NpPOXOXACHHs Y4eOHOM MpaKTUKH JIOJKEH o01anaTh
TCOPCTHUICCKUMHU 3HAHUAMHU H II IPAKTUYCCKUMHU HaBbIKAMHU, IOJTYYCHHBIMH B XO/€
U3YYCHMS] JTUCUUIUIMH 00s3aTeIbHOM YacTW W YacTd, (POopMHUpYyeMO#l ydacTHUKaMHU
obOpazoBaTenbHBIX OTHOMIECHHH, bioka 1 «ductunmunel (Moxynu)» OIT:

- CHGHI/I&J’IBHBIC MECTOAbI TEXHOJOI'MH BhIpalllTUBAHUS TOHKHUX ITJICHOK

- @a3oBbIe NnepEXoabl B KOHACHCUPOBAHHLIX CpCaax

OCHOBHBIMH ~ NPUHLMNAMH  JIOTHYECKOH M COJAEPKATEIBbHO-METOIUYECKOU
B3aMMOCBSI3U JAHHOM NPAKTUKHU ¢ ApyruMu yacTtsamu OlI sBisrores:

* HHTCTpanusa U MCKIUCHUTIIIMHAPHOC B3aI/IMOI[CI\/’ICTBI/IC;

* CBSAI3b TEOPUH C IPAKTUKOU;
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HAyYHOCTh,  TPEINOJIATaloasi  COOTBETCTBUE  BBIOPAHHBIX  METOOB
UCCIICZIOBaHUSI YPOBHIO COBPEMEHHOM HAYKH;
* y4eT Hay9YHBIX HHTEPECOB CTY/ICHTOB;
‘IeATENIBHOCTHBI  TIOJXOJ, CIIOCOOCTBYIOIIUH  (OPMHUPOBAHUIO aKTHBHOTO
OTHOIIICHUS K TIPUOOPETEHUIO TCOPSTUICCKUX 3HAHUH M MPAKTHUECKUX YMCHHI.
YyeOHas mpakTUKa HampaBlieHa Ha MOpuoOpeTeHHe Oosee YIrIIyOJICHHBIX
NpoECCHOHAIBHBIX yYMEHWUH ¥ HAaBBIKOB M TOJTOTOBKY K HAIUCAHHIO W 3alUTe

BBIITYCKHOW KBIM(PHKAMOHHON PabOTHI.

4. TUIIBI, CIOCOBbI, MECTO M BPEMS IIPOBEJEHNS YUEBHOM
[TPAKTHUKHA

VYyeOHasi mpakTUKa MPOBOJUTCS B COOTBETCTBHM C YYEOHBIM IIJITAHOM U
KaJICHJAPHBIM Y4€OHBIM TpadUKOM.

Bun npaktuku — yaeOHas MpakTHKA.

Tun npakTUKU — TEXHOJIOTHYecKas (IPOEKTHO-TEXHOJIOTUYECKasl) MPAKTHUKA.

Crioco6 npoBeeHNsI — CTallMOHApHAs WM BbIE3THAS.

dopMa MpOBEJAEHUSI — KOHIIEHTPUPOBAHHO, MYTEM BBIIEIEHUS B rpaduke
y4eOHOr0 Ipolecca HEMPEPBIBHOIO MEPHOJa Y4eOHOr0o BPEMEHM B HENENSAX IS
IIPOBEICHMS MPAKTUKU BO 2 ceMmecTpe Ha 1 Kypce (TpyHAOeMKOCTh M0 Y4eOHOMY
11aHy 3 3a4€THBIC €TUHUIIBI).

MecToM npoBeAeHUS NPAKTUKU SABISAIOTCA CTPYKTYpPHBIE MOJpa3AeiCHUS
JIBOY (®usuku HUZKOpAa3MEPHBIX CTPYKTYp, Jiaboparopuu Kadenpwl) u
7abopaTopu WHCTUTYTa aBTOMAaTUKKM M mpoueccoB ympasienus JBO PAH
(Jtaboparopusi MPEUU3UOHHBIX ONTHYECKUX METOJ0B H3MEpPEHUuH, Jlaboparopus
TE€XHOJIOTUH IBYMEPHOU MUKPOIJIEKTPOHUKH U JIp.).

5. KOMIIETEHIMM OBYYAIOILIEI'OCA, ®OPMUPYEMLBIE B PE3VIJIbTATE
I[MPOXOXJIEHMA YYEBEHOU [TPAKTHUKMN. TEXHOJIOTMYECKOI
(HPOEKTHO-TEXHOHOPH‘IECKOﬁ) I[TPAKTHUKU

B pesynabTaTe TpOXOXKIEHWS TPAKTUKH Yy BBITYCKHHKA JODKHBI OBITH
chopMUpOBaHbl  clieaylome  oOmenpodecCHOHAIbHBIE  KOMIICTCHIIMH U

HHAUKATOPbI UX JOCTHIKCHUAA!

Tun 3agaq Kon u HaumeHoBaHMe
npogeccHOHAIBHOM Kox n HaumMeHOBaHMe MHAUKATOPA
KOMIIETeHI[U U JOCTHKEHUSI KOMIETEH U
(pe3yJbTAT OCBOCHHS)
IIK-7 CnocobeH pa3pabaTbiBaTh [IK-7.1 onpenensier 3a1a4n MPOSKTHPOBAHUS
TEXHUYECKHUE 3aIaHUs Ha TEXHOJIOTHYECKOTO0 00BEKTa, ATAIbI
IIPOEKTUPOBAHHE MPOSKTUPOBAHHUS U3ACIHUI, COCTABISIOINX
TEXHOJOTHYECKUX MTPOLIECCOB OCHOBY KOMIOHEHTHOI1 0a3bl 3JI€KTPOHHKU

24




Tun 3agau

Koa u nHaumeHnoBaHue
npogdeccuoHaANbHOM
KOMIeTeHII U
(pe3yJbTAT OCBOEHHS)

Koa n HaumeHoOBaHue HHAUKaATOpa
JOCTHKCHUHA KOMIICTCHIINH

IIpon3BOACTBEHHO-
TE€XHOJIOTHYECKHUI

TIPOU3BOJICTBA MAaTEPUATIOB U
W3EJIAN PJIEKTPOHHOM TEXHUKHU

[1K-7.2 pa3pabaTbIBaeT TEXHOIOTHYECKYIO
JOKYMEHTAIMIO Ha IPOEKTHPYEMBIE yCTPOWCTBA,
TpUOOPEI M CHCTEMBI JJICKTPOHHOM TEXHUKH

K-8 CriocobeH npoeKTHPOBaTh
TEXHOJIOTHIECKHE TIPOIIECCHI
MIPOU3BOJICTBA MaTEPHAIIOB U
W3JEIHI 3J1EKTPOHHON TEXHUKH C
HCIIOJIb30BaHUEM
ABTOMATH3MPOBAHHBIX CHCTEM
TEXHOJOTHYECKOM OATOTOBKHU

[IK-8.1 mpuMeHseT METOIbl TPOEKTUPOBAHMS
TEXHOJIOTHYECKHX MPOLECCOB ITPOU3BOICTBA
MAaTepHAJIOB U U31EINI 3JEKTPOHHON TEXHUKHU

[IK-8.2 ocymiecTBIseT TEXHOJOTUIECKUI
MIPOIIeCcC MPUTOTOBJICHNS TOHKOTICHOTHBIX
CHCTEM, TUTOTpa(GuU 1 IIIa3MOXUMHUIECKOTO
TpaBJICHUSA

MIPOM3BOJICTBA
IIK-9 CnocobeH pa3pabaTbiBaTh [1K-9.1 ananusupyet, BBIOUpAET U IPUMEHSIET
TEXHOJIOTHYECKYIO METO/Ibl Pa3pabOTKH TEXHOJIOTHYECKOH

JIOKYMEHTAIUIO Ha
IIPOEKTUPYEMBIE YCTPOICTBA,
IPUOOPBI ¥ CUCTEMBI
JIEKTPOHHON TEXHUKU

JIOKYMEHTAIH Ha IPOEKTUPYEMbIE YCTPOICTBA,
NpUOOPBI M CHCTEMBI DJICKTPOHHOH TEXHUKU

[1K-9.2 ucnons3yer 'OCTs1 u OCTHI Ha
TEXHOJIOTHUECKYIO JOKYMEHTALIUIO

MK-10 CrnocobeHn obecrieurBaTh
TEXHOJIOTHYHOCTD M3IETUi
JNEKTPOHHOM TEXHUKU U
MPOLIECCOB UX U3TOTOBIICHUS,
OLICHUBATh YKOHOMHYECKYIO

3¢ PEKTUBHOCTH TEXHOIOTUIECKUX
MPOIIECCOB

[IK-10.1 ananu3upyeTr COBpeMEHHOE COCTOSIHUE
HayKH, CBSI3aHHOU C MOJyYCHHEM U H3YYCHHEM
HOBBIX HAHOCTPYKTYPHPOBAHHBIX
KOHJICHCHPOBAHHBIX Cpel

[IK-10.2 ncnonb3yeT NpUHLMIIBI
SKOHOMHYECKON 3P PEKTHBHOCTH
TEXHOJIOTHYECKHX MIPOILIECCOB B
npo(eCCUOHANBHOM JCSITEIBHOCTU

ITIK-10.3 maet onieHKY 3KOHOMHUYECKOM
3(h(GEKTHBHOCTH TEXHOJOTHYSCKUX MPOIIECCOB

IK-11 Cnoco6eH pa3pabaTbiBaTh
APXUTCKTYPHI U TEXHOJIOTHUU
POM3BOJACTBA () YHKIIMOHATBHBIX
MaTepuaioB JIEKTPOHHUKH C
TOIOJIOTUYECKHUMHU pa3MepaMu
9JIEMEHTOB, HE ITPEBBIMIAIOIINMH
100 am

IIK-11.1 pa3pabaTsIBacT apXUTEKTYpHl U
TEXHOJIOTHH TIPOU3BOJICTBA (PYHKIIMOHAIIBHBIX
MaTepHaJIOB IEKTPOHUKH C 33 JaHHBIMU
TOTIOJIOTHYECKUMHU pa3MepaMu

[1K-11.2 nmpumeHseT 3aK0HBI KpUcTauiorpaduy,
TOYEYHBIE M TPAHCIIAIMOHHBIE JIEMEHTHI
CHMMETPHH, IIPABHJIA CIIOKEHHUS 3JIEMEHTOB
CHMMETPHHU

IK-12 Crioco0eH OCYIIeCTRIATh
aBTOPCKOE COIPOBOXK/ICHHUE
pa3pabaTbIBaeMbIX YCTPOICTB,
npuOOPOB U CUCTEMBI
3JIEKTPOHHOM TEXHUKH Ha 3Tarnax
IIPOEKTUPOBAHUSA U IIPOU3BOJCTBA

[IK-12.1 ocymiecTBisieT aBTOPCKOE
COINPOBOXKAEHHE Pa3pabaThIBAEMbIX CUCTEM
3JIEKTPOHHON TEXHUKH

[IK-12.2 npuMeHsieT NpuHUUIBI aBTOPCKOTO
COIIPOBOXKACHUS pa3pabaThIBAEMBIX CHCTEM
3JIEKTPOHHON TEXHUKH

[IK-15.2 mpoBoauTs 00y4eHHE COTPYTHUKOB
HETOCPE/ICTBEHHO Ha MPEANIPUITHN/B
nabopaTopun

Koa u HamMeHOBaHHE
HHAUKATOPA TOCTHKEHUSI

KOMIECTCHIIUH

HaumenoBanue nokasaresisi OeHUBAHUS
(pesyabTaTa o0y4eHust)

TIK-7.1 onpenenser 3agaun
MPOEKTUPOBAHUS
TEXHOJIOTHYECKOI'0 00BEKTA, STAIIbI
MPOEKTUPOBAHUS U3JIEITHH,
COCTAaBIISIFOLLUX OCHOBY
KOMIIOHCHTHOW 0a3bI 3JICKTPOHUKU

3uaem AJITOPUTM NOCTAHOBKHU 3aJia4 IMPOCKTUPOBAHUA TEXHOJIOTHUICCKOT'O
O6’B€KTa, OTalbl IPOCKTUPOBAHUS I/I3,HGJ'II/II>1
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Kox 1 HamMeHOBaHHE
HHINKATOPA T0CTHKEHHU S
KOMIIeTeHIMH

HaumeHnoBaHnue nokasaresisi OleHUBAHUS
(pe3yJbTaTra 00y4eHust)

[IK-7.2 paspabatbiBaeTt
TEXHOJIOTHYECKYIO IOKYMEHTALIUIO
Ha POEKTUPYEMbIE YCTPOICTBa,
npUOOPBI U CUCTEMBI DJIEKTPOHHOM
TEXHHUKH

3Haem COCTaB MPOEKTHOM TOKyMEHTAllU1, COBOKYITHOCTh JOKYMEHTOB,
ONpPENETAIINX TEXHOJOTHUECKUI NPOLIECC MPOU3BOJCTBA MATEPUAJIOB U
WU3EJIUN AJIEKTPOHHOM TEXHUKHU

Ymeem pa3pa6aTI>IBaTI> TCXHUYCCKUEC 3aaHUA HAa TPOCKTUPOBAHUC
TCXHOJIOTHYCCKUX MPOLECCOB MPONU3BOJACTBA MATECPHUAJTIOB U U3JIeIuil
SHGKT‘pOHHOﬁ TCXHHUKH, UCTIOJIB3YA CYIIECCTBYIONIMC HOPMATUBBI U UHBIC
JJAHHBIC

TIK-8.1 mpumeHsieT MeToAbl
MIPOEKTHPOBAHUS
TEXHOJIOTHYECKUX TPOIIECCOB
TIPOM3BOJICTBA MAaTEPHAJIOB U
W3JEIUH SIEKTPOHHON TEXHUKH

3naem MeTOBI TPOSKTHPOBAHMS TEXHOJIOTHYECKHUX MTPOIIECCOB
MIPOM3BOICTBA MATEPUAIIOB M U3AEIHH IIEKTPOHHON TEXHUKH

Ymeem ornpenensTe ¥ IPUMEHSTH MOAXOAAIINI METO IPOSKTHPOBAHHUS
TEXHOJIOTHYECKHX IIPOIIECCOB MMPOM3BOACTBA MaTEPHANIOB U H3CIHH
3JIEKTPOHHON TEXHUKH

[IK-8.2 ocymecTBisieT
TEXHOJIOTUUECKUiT poriece
MPUTOTOBJICHUS TOHKOTIEHOYHBIX
cHucTeM, TuTorpaduu u
TUIa3MOXUMHYECKOTO TPaBJICHHS

3naem 3Tarbl TEXHOJOTHYECKOTO Tponecca nMpuroTOBIICHUA
TOHKOIIICHOYHBIX CUCTEM, J'II/ITOI‘pa(I)I/II/I 1 TNIA3MOXUMHUYIECKOT0 TPABJICHUS

Ymeem xoHTpONMpOBaTh HEOOXOAUMBIC TTAPAMETPHI HAa KaXKIOM dTarle
MIPUTOTOBIICHHUS TOHKOIUICHOYHBIX CHCTEM, JTUTOTpa(uH U
IJIA3MOXHUMHUYECKOTO TPABJICHUS C YYETOM BO3MOKHOCTEN
JKCIIEPUMEHTAILHON YCTAHOBKH

Bradeem meTonaMu u cpecTBaMU HACTPOINKHU, U MOHUTOPUHTA IPOTEKAHUS
TEXHOJIOTHYECKOTO IMpOoIiecca MPUTrOTOBIEHHUS TOHKOIUIEHOUHBIX CHUCTEM,
JuTorpaduu, U MiIa3MOXUMUYECKOTO TPABJICHUS

[1K-9.1 aHanu3upyert, BEIOUpAET 1
MPUMEHSET METOABI pa3paboTKU
TEXHOJIOTUUECKOH JJOKyMEHTaI[H
Ha IIPOCKTUPYEMBIC YCTPONCTBA,
NPHOOPHI U CHCTEMBI JICKTPOHHOM
TEXHUKH

3naem MeToBI pa3pabOTKH TEXHOJIOTHYECKOH JOKyMEHTAIMK Ha
MIPOEKTUPYEMBIE YCTPONCTBA, MPUOOPHI U CUCTEMBI SJIEKTPOHHOM TEXHUKHU

Ymeem pazpabaTbiBaTh TEXHOJOTHUECKYIO TIOKYMEHTAIIMIO Ha
MIPOEKTUPYEMBIE YCTPOHCTBA, MPUOOPHI U CUCTEMBI SJICKTPOHHON TEXHUKH,
NIPUMEHSIS] NOAXOASIIUN METO]

Bradeem vHCTpyMEHTaMU IS OIIPENICNICHAS] METOAOB pa3paboTKu
TEXHOJIOTHYECKOH JOKYMEHTAIMN Ha IIPOCKTUPYEMBIE YCTPOICTBa,
IIpUOOPHI M CHCTEMBI JICKTPOHHON TEXHUKH

TIK-9.2 ucnonszyer 'OCToI 1
OCT5I Ha TEXHOIOTHYECKYIO
JIOKYMEHTAIHIO

3naem I'OCTo1 u OCTbI Ha TEXHOJIOTHUECKYIO JOKYMEHTALIUIO

Yueem npumenste 'OCTo1 1 OCThI Ha TEXHONOTMUYECKYIO JOKYMEHTALUIO
npu pa3paboTKe TeXHOJIOTMYECKON TOKyMEHTAalluU

Bradeem HaBbIKaMU TIOJTOTOBKY TEXHOJOTUYECKOM JJOKYMEHTAIIUU HA
MPOEKTUPYEMBbIe YCTPONCTBA, MPUOOPHI M CUCTEMBI SJIEKTPOHHON TEXHHUKH C
yaerom cymiectByronux [OCTos u OCTos

IMK-10.1 ananu3upyet
COBPEMEHHOE COCTOSIHUE HayKH,
CBSA3aHHOH C IIOJIYy4EHUEM U
H3y4eHHEM HOBBIX
HaHOCTPYKTYPHUPOBAaHHBIX
KOHJICHCUPOBAHHBIX CpeJl

3naem COBPEMEHHOE COCTOSIHUE HAYKH, CBSI3AHHOM € MOJIyYeHUEM U
U3Y4YE€HUEM HOBBIX HAHOCTPYKTYPUPOBAaHHBIX KOHICHCUPOBAHHBIX CPEJL

Yumeem npuMeHATH NIEpEAOBbIE METObI U TEXHOJIOTUU B II0JyYEHUHU HOBBIX
HAaHOCTPYKTYPUPOBaHHBIX MaTEpUaAJIOB

Bradeem naBpIkaMu aHANIM3a TEKYIINX TEHACHIUI B COBpEMEHHON HayKe
IS pa3paboTKU COOCTBEHHOTO TEXHOJIOTHYECKOTO MPOLECCa IOy IEHUs
MIePCIEKTUBHBIX HAHOCTPYKTYPHUPOBAHHBIX CHCTEM

TIK-10.2 ucnonb3yeT NpUHLMIIBI
SKOHOMHUYECKOH 3PPEKTHBHOCTH
TEXHOJIOTHYECKHX IIPOIIECCOB B
npodeccroHaNBHO IeaTeTbHOCTH

Suaem TPUHIUIIBI SKOHOMHYCCKOU 9(1)(1)GKTI/IBHOCTI/I TEXHOJIOTHYCCKHUX
IIpoHEeCcCOB B HpO(I)GCCI/IOHaJ'ILHOI\/'I JCATCIIBHOCTHU

Ymeem nucnonb30BaTh pa3inYHbIE METOAUKU OLIEHKHA 3KOHOMHYIECKOU
3¢ PEKTUBHOCTH TEXHOJIOTUUECKHUX MPOIIECCOB B CBOEH MPO(heCCHOHATBHOM
obmacTu

Bradeem HaBbIKaMM OLIEHKH 3KOHOMHYECKOH 3(D(hEeKTUBHOCTH
TEXHOJIOTHYECKUX IPOLIECCOB B PELIEHUU HAyYHO-UCCIEN0BATEIbCKIX
3amadq

TTK-10.3 maer omeHky
HSKOHOMHYECKOH 3(h(heKTHBHOCTH
TEXHOJIOTHYECKUX MPOIIECCOB

3Hnaem 0CHOBBI 5KOHOMHYECKOH 3((EKTHBHOCTH TEXHOJIOTHUECKIX
MIPOLIECCOB

Ymeem orieHMBATH 3KOHOMUYECKYIO 3()(hEeKTHBHOCTH TEXHOIOTHIECKUX
MIPOLIECCOB IO Py MapaMeTpPoB

Bnadeem HaBbIKaMU BBIOOpa HanboI€e 3KOHOMUIECKH AP PEKTUBHOTO
MOAXO0JIA JJIs OCYIIECTBIICHNUS TEXHOJOTHUECKUX MPOLIECCOB

TIK-11.1 pa3pabaTsiBaeT
APXUTEKTYPHI U TEXHOJIOTUH

3Haem OCHOBHBIE apXUTEKTYPhI U TEXHOJIOTHHU IIPOHU3BOACTBA
(D YHKIIMOHAJBHBIX MATEPHAJIOB YJIEKTPOHUKH
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Kox 1 HamMeHOBaHHE
HHINKATOPA T0CTHKEHHU S
KOMIIeTeHIMH

HaumeHnoBaHnue nokasaresisi OleHUBAHUS
(pe3yJbTaTra 00y4eHust)

POU3BOACTBA (DYHKIIMOHATBHBIX
MaTepHalioB JIEKTPOHHUKH C
3aaHHBIMH TOTIOJOTUYECKUMHU
paszmepamu

Ymeem BpIOMPATH MOJXOIANIYIO aDXUTEKTYPY M TEXHOJIOTHIO
MIPOM3BOJICTBA (hYHKIIMOHAIBEHBIX MaTEPUAIOB AJICKTPOHHUKH C 33aHHBIMU
TOTIOJIOTHYECKUMU pa3MepaMu

Bradeem naBbikamMu pa3pabOTKK apXUTEKTYPHI U TEXHOJIOTHU
MIPOM3BO/ICTBA (hYHKIIMOHAIBHBIX MaTEPUAIOB HJIEKTPOHHUKHU C
TOTIOJIOTHYECKUMH pa3MepaMu IEMEHTOB, He npeBsimaonmmu 100 Hm

TIK-11.2 npuMeHseT 3aKOHBI
KpHCTaIuIorpaduu, TOYCIHbIE U
TPaHCISIINOHHBIE HJIEMEHTHI
CHMMETPHH, IIPABUIIA CIIOKCHHS
3JIEMEHTOB CHMMETPHHU

3naem 3aKOHBI KpI/ICTaJ'IJ'IOFpa(l)I/II/I, TOYCYHBIC U TPAHCIIALIMOHHBIC 3JICMCHTDIL
CUMMETPHH, IPaBUJIA CIOXKCHUS DJIEMEHTOB CUMMETPUHN

Yumeem npUMEHATH 3aKOHBI KpHCTAIUTOrpaduy, TOYSUHBIE U
TPAHCIALMOHHbIE 3JIEMEHTHI CHMMETPHH, PABUIIA CIIOKEHHS 3JIEMECHTOB
CIMMETpPHH B peIIeHIH PO ECCHOHATIBHBIX 3a1a4 IIPH pa3padoTke
apXUTEKTYPBHI U TEXHOJIOTUH IPOU3BOACTBA (DYHKIIMOHAIBHBEIX MaTepPHUaIOB
9JICKTPOHHUKH C 33IaHHBIMHU TOIIOJIOTHYECKIMH pa3MepaMu

Bradeem HaBbIKaM1 MCHONB30BAHNUS MTOJXOIAIINX MaTEMAaTHUECKUX
ollepanyii Ul ONMCAaHNs 3aKOHOB KPHCTAIIOrpadun

TIK-12.1 ocy1iecTBIsIET aBTOPCKOE
COTIPOBOKICHUE
pa3pabaTbIBaMbIX CHCTEM
3JIEKTPOHHOU TEXHUKH

3Haem HOPMATUBHYIO JOKYMEHTAIIHIO U TPEOOBAHUA K OCYIICCTBICHUIO
ABTOPCKOT'O COTIPOBOXKACHUS pa3pabaThiBAEMbIX CUCTEM DJIEKTPOHHOM
TEXHUKHU

I1K-12.2 npuMeHseT MpUHIUIIBL
ABTOPCKOT'O COTPOBOKICHHS
pa3pabaThIBaMbIX CHCTEM
3JIEKTPOHHOU TEXHUKH

3Haem TPUHIUITE aBTOPCKOTO COTIPOBOXKICHUS pa3padaThIBAEMBIX CHCTEM
3JIEKTPOHHOM TEXHUKHU

6. CTPYKTYPA M COAEPXAHHUE IIPAKTHUKH, B TOM YUCJIE
ITPAKTUYECKO! ITOJITOTOBKH

Bupl paboT Ha IpaKTUKE, B TOM dopma
Ne YHUCIIe MPAKTUYECKask MOATOTOBKA | TpyaoeMKOCTh
n/m OTamkI NpaKTHIKH U caMOCTOsITeNTbHas paboTa (B yacax) TERYIIETo
CTYJICHTOB KOHTPOJIA
1. ITonroroBUTEIBHBII O3HakoOMJICHHE CTYJEHTOB C IeisiMu | 18 gacos. JIHEBHUK
aTan W 3aJauaMd  yueOHOW TIPaKTHKH, MPaKTHKA
HHCTPYKTaX o TEXHUKE
06e30MmacHoOCTH, ITOCTAHOBKA
WHIMBUTYyaTIbHBIX 3a/IaHUM
2. OCHOBHOM dTan Coop HEOOXOIMMON s | 72 4acos. CobecenoBa
BBIIIOJIHEHHUS JIAHHOM paboThI HHUE,
WHPOPMAITUH, BBIMTOJTHCHUE JlHeBHUK
OCHOBHOTO  0o0beMa  paboT 1O NPaKTUKH
MPaKTHKE B COOTBETCTBHU 3aJla4aMH,
MOCTABJICHHBIMU PYKOBOUTEIIEM
3. 3aKTIOYNTETbHBIN Qopmanuzanud U 0000mmenue | 18 yacos. 3amuTa
aTan M3YYEHHOTO W OCBOSHHOTO B XO7E oTyeTa
y4eOHOH  TIpakTHKe, TIOATOTOBKA
MMACEMEHHOTO OT4YeTa, pa3paboTka
Mpe3eHTAluU
HUTOI'O 108 uac.
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7. YYUEBHO-METOJIMYECKOE OBECIIEYEHUE CAMOCTOSTEJILHOM
PABOTBI CTYJIEHTOB HA YUEBHOM ITPAKTUKE

Y4eOHO-MeToInYeCKOoe 00ECIeueHuEe CaMOCTOSTEIbHON paboThl CTYJECHTOB
Ha Yy4YeOHOW TMpaKTHKE OINpEAeaseTcs BBIOpAHHON TEMOW WCCICAOBaHMS U
KOHKPETHBIM 33JaHHUEM, IMOJYYEHHBIM OT HAYYHOI'O PYKOBOJWTEIS,, U BKIIFOYAECT
U3yYeHUE TEOPETUYECKOro MaTepuajia IO TeMaThKe Y4eOHOW MpaKkTUKU C
MOATOTOBKOM 0030pa MO IaHHOW TeME U BBITIOJIHEHHE KOHKPETHON MPAKTUYECKOU
3a/1a4H.

1. Texkymias camocToATeNnbHas paboTa CTyI€HTOB:

* TIOMCK JIUTEPATypbl W DJIEKTPOHHBIX HCTOYHUKOB HH(POPMAIUH TIO
3aJIaHHOM TEME C LIeJIbI0 HApaOOTKM HABBIKOB PAa0OThI C HAYYHOU JIMTEpPaTypoii;

*  HU3y4YCHHUE TEMbl MHIUBHUAYAJLHOIO 33J]aHNs Ha YYEOHYIO MTPAKTHKY;

2. TBopueckas MpoOJIEMHO-OPUECHTHPOBAHHASI CAMOCTOSITENbHAs padoTa
HaIlpaBJICHA HAa Pa3BUTUE MHTEIUICKTYyaJIbHBIX YMEHUW, PA3BUTHE AHATUTHYECKUX
CIIOCOOHOCTEM  KOMIUIEKCA  YHHMBEPCAJIBbHBIX M 00mIenpodeccuoHaIbHbIX
KOMIIETEHIINI, TOBBIIIEHUE TBOPUYECKOIO MOTEHIMANIA CTYJICHTOB M 3aKIIIOYACTCS
B:

* TOWCKE, aHAJIM3€, CTPYKTYPUPOBAHUM U MPE3EHTALNHU UH(OPMAIIUU;

* aHaIM3€ CTATHUCTUYECKUX U (DAKTUUECKUX MaTEpUajoB MO 3aJaHHOU
TEME, IPOBEIAEHUU pPACUYETOB, COCTABICHHHM OTYETOB HA OCHOBE 3aJaHHBIX
MapaMeTpOB;

3. KonTtposnb camocTosTebHOM PabOThI CTYJECHTOB.

Onenka pe3yibTaTOB CaMOCTOSITEIBHOM PabOThl  OPraHM3yeTcsl Kak
€MHCTBO JIBYX (POpPM: CAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IPENOAaBaTesl.

OcHoBonosararouieil nenbo NPOX0KACHHUS y4eOHON MPaKTUKH Y CTYIEHTOB
HanpaBienuss  11.04.04  DnekTpoHMKa W HAHOZJIEKTPOHHUKA  SIBJISIETCA
CHUCTEMaTHU3aLUS MOJTYYEHHBIX 3HAHUH, dbopmupoBaHue HAaBBIKOB
CaMOCTOATENLHOM PabOThI ¢ Y4eOHOW M HayYHOU JINTEPATypOH, a TaKKe pa3BUTHE
MPAKTUYECKUX HABBIKOB OINBITHO-IKCIIEPUMEHTAIILHON paOOThI, a TaK K€ HaBBIKOB
BIAJCHUSI TPHUKIAJAHBIM TMPOTPAMMHBIM OO€CIeueHruEM, MOBBIIMICHUE OOIIeH |
npo¢deCCUOHATIBHON APYIUIIMU 00YyYarOIIerocs.

[Ipyn BbIXOJIE HA MPAKTUKY HA MEPBOM YCTAHOBOYHOM 3aHSTHH KaXIOMY
CTYACHTY BBIJA€TCSl MHIMBUIYAJIbHOE 3aJJaHUE HA MPAKTUKY, B KOTOPOM OIHCAHBI
U JCTaIbHO MOSICHEHBI KaXIbIM 3Taml MPAaKTUKH, BKIOYAs O0bEM U COJICpKaHUE
paboT, KaneHAapHbIN TUTaH, (POPMBI TEKYIIEH U TPOMEKYTOUHOM aTTeCTAIIHH.

CamocrositenpbHast pabora cryfeHTa (COTJacHO  WHAMBUIYATBHOMY
3aJJaHUI0) BKJIIOYAET:

1) uccinenoBanue mpodIEMaTUKN BEIOPAHHOM MPeIMETHOM 001acTH;
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2) BBINOJIHEHUE UHANBUIYATbHOTO 3a]aHUs;

3) aHanIM3 MOJYYEHHBIX PE3yJIbTaTOB, UX UHTEPIPETAIUS U KOPPEKTUPOBKA
IJIAHOB MCCIIEIOBAHUSI.

Kpatkoe conepxanue KakJoro 3Tana BKIOYaeT:

1) OTan uzyuyeHnue npobiIeMaTUKU BEIOPAHHOM MpeIMETHOM 00IacTu:

1.1 wu3ydyenue mnpoOIEMBI C LEJIbIO BBIABICHUS OCHOBHBIX (DaKTOPOB,
BIMSIOIIMX HA MAaT€MAaTHYECKYl0 MOJIENb, ONPEAEIEHUSI COOTBETCTBYIOIIMX
apamMeTPOB, MO3BOJISIOIIUX OMKUCHIBATH UCCIEAYEMBIN OOBEKT;

1.2 anHanuTHYEeCKUi 0030p AUTEPATYPHBIX UICTOUYHUKOB, aHAJIU3 U CPABHEHUE
X MEXTy COOO0M;

1.3 cuctemaTuzanus 1 0600IIEHUE BCEr0 HAKOIJIEHHOTO MaTepHala.

2) Drtanm BBINOJHEHUS HWHJIUBUAYAIBHOTO MPAKTUYECKOTO  3aJaHUs
MPEANOJIAraeT BHITOJIHEHHUE CIEAYIOMHNX padoT:

2.1 ¢popMynHupoBKa MOCTAHOBKM 33Ja4d HA OCHOBE aHalIM3a pa300paHHBIX U
W3YYCHHBIX METOJIOB PEIICHHS aHAJOTHMYHBIX MaTEMaTHYECKUX W TPUKIIATHBIX
3aj1ay;

2.2 0030p IPOrpaMMHBIX U MATEMaTHYECKUX METO/IOB;

2.3 pa3paboTka ajJropuT™Ma perieHus: MOCTaBICHHOW MPUKIIATHON 3aauu U
IPOEKTUPOBAHUE CTPYKTYPhI MPOrPAMMHOIO KOMILIEKCA.

3) DOtamn, cBsI3aHHBIA C aHAJU30M IOJIYYEHHBIX PE3YIbTATOB, MPEANOJIAracT
U3YyYeHUE METOJOB pELIECHUs IOCTAaBJIECHHOW 3aJayl, CPaBHEHHE MOJYYECHHBIX
pE3yNbTaTOB C PE3yJbTaTaMH B OIMYOJMKOBAaHHBIX HMCTOYHUKAX. OpHUM U3
BOKHEUITUX Ha4yaJIbHBIX JTAMOB SBISETCS JUTEPATYPHBIM 0030p COBPEMEHHOTO
COCTOSIHUA MPOOJIEMATUKH MPEMETHON 00IaCTH.

OOyuaromuecs Ha JaHHOM JTale CaMOCTOSATEIbHO paboTaloT ¢
JUTEPATYPHBIMU MUCTOUHUKAMHU — YU€OHBIMU M HAYYHBIMU U3JAHUSAMHU (YUCOHUKH,
CIIpaBOYHBIC MU3JaHUs, MOHOTpaduu, CTaThU B HAYUYHBIX KypHajdaxX U COOpHUKAX
TEMaTUYECKUX HAay4YHBIX KOH(EpeHIn, JJICKTPOHHBIC YYCOHWKH, CTaTbu U
MaTepualibl, pa3MellleHHbIe Ha ouinaibHbIX Internet- pecypcax).

OcHoBHast paboTa Ha TPETHEM ITAIE — aHAJIU3 MOTYYEHHBIX PE3YJIbTATOB, UX
WHTEPIpPETALUs U KOPPEKTUPOBKA MIJIAHOB HCCIICIOBAHUS.

3aKIroYnTeNbHAS YacTh — IMOATOTOBKA OTYETa O MPOJEIaHHOW padore ¢
aHAJIM30M TIOJyYEHHBIX PE3yIbTaTOB M BHIBOJIOB.

TemaTuka MVHANBUAYAJIBHBIX 3a1aHUI
1. TpoBeCTH aHAJIM3 COCTOSHUS M JAWHAMUKH TIOKa3aTelied KadyecTBa
pa3pabOTKH yCTPOUCTB MHMKPOIJICKTPOHUKU C HCIOJIb30BaHUEM HEOOXOAMMBIX
METOJIOB U CPEACTB UCCIIEIOBAHUIA;
2. TPEeIJIOXKUTh CIIOCOOBI CO3JIaHUs MOJICTIEH, ITO3BOJISFOIIIUX
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IIPOTHO3UPOBAaTh CBOWCTBA MHOIOMEPHBIX JIMHEHHBIX NPOCTPAHCTB M  €ro
00BEKTOB;

3. pazpaboraTh IUIaH, IPOrpaMMy U METOJUKY MPOBEACHUS HCCIICTOBAHUN
CXEM IPOLIECCOB YIPABJICHUS,

4. TIpOBECTH aHAJIM3, CHHTE3 W ONTUMM3AIMIO MPOLIECCOB obecreueHus
Ka4ueCTBa JETEPMUHHUPOBAHHBIX U CTOXACTUYECKUX CUCTEM;

5. mpoBeCTHM  KOMIUIEKCHYIO  OIEHKY  3(p(EKTUBHOCTH  MaTpHUIIbI
KpaT4yallllnX PacCTOSHUM;

6. TPEemsoKUTh CIOCOOBI OPraHU3aLMOHHOIO O0ECIEUEHU U pean3aliu
CeTeBOTO Tpaduka;

7. pa3paboTaTh CHCTEMY OpraHU3alliy ABM)KECHUS HOCUTENICH 3aps/a;

8. coCTaBUTh NpPAKTUYECKHE PEKOMEHJAUWW [0  HMCHOJIb30BAHUIO
PE3yNbTATOB UCCIEAOBAHUMN U pa3pabOTOK.

8. DOPMbI ATTECTALIUU (IIO0 UTOT'AM YUYEBHO! I[TPAKTUKN)

ATTecTarus 1o yueOHON MPaKTUKE MPOBOIUTCS PYKOBOJIUTEIIEM MPAKTUKH.

OueHka mo NpakTUKE NPUPABHUBACTCA K OIEHKAM IO TEOPETUUYECKOMY
OOY4YEeHHUIO M YYMTBIBACTCS IIPU IIOJIBEJICHUH MTOrOB OOIIeld YyCIEBaeMOCTH
CTyA€HTOB. CTYJICHThI, HE BBIIIOJHUBIINE MPOrPAMMYy NPAKTUKH MO YBAXKUTEIbHON
MIPUYMHE, HMMEIOT TMPaBO TMPOWTH NPAKTUKY BTOpHYHO. CTYyAEHTHI, HE
BBITIOJTHUBIIIUE POrpaMMy MPAKTUKHU 0€3 YBAKUTEIHHON MPUYUHBI, CYUTAIOTCS HE
BBITIOJTHUBIIUMHU y4E€OHYIO MNpOrpaMMy U OTUMCIISIIOTCS M3 YHUBEPCHUTETa Kak
MMEKOIINE aKAAEMUYECKYIO 3aJI0JDKEHHOCTh B IOPSAKE, MNPEIYCMOTPEHHOM
YcraBom [IBDY.

ITo utoram yueOHOM MPAKTUKH MPETIOCTABISICTCS U 3aIUIIACTCS OTYET,
BBICTABJISIETCS 3a4€T C OLIEHKOM.

KpnTepIm BBICTABJICHUA OLICHKU CTYACHTY Ha 3a4€TE 110 IPAKTUHKE

Ounenka TpeboBanus k cGOpMHUPOBAHHBIM KOMIIETCHIMAM

«OTIIMYHO» BBICTABIICTCSl CTYIEHTY, €CIM CTYJEHT IIOKa3bIBa€T NPOYHBIC 3HAHUS
OCHOBHBIX MPOLIECCOB H3y4yaeMOH TpeIMETHOH 00JacTH, BlaJeHHE
TEPMHUHOJIOTUYECKUM alIapaToM, YMEHHE OOBSICHATH CYIIHOCTHb SIBJICHHH,
MIPOLIECCOB; AAIOTCS apryMEHTHPOBAHHbBIE OTBETHI, MPUBOMAATCS MPUMEPHI;
OTYET OTJINYAETCS INTyOMHOM U MOJIHOTOM PACKPBITHS TEMBI

«XOpOIIO» BBICTABIIAETCS CTYACHTY, €CIH CTYACHT OOHApy)XKHUBaeT NpPOYHBbIC 3HAHUS
OCHOBHBIX IIPOIIECCOB M3Y9aeMOU MPEIMETHOW 00IacTH, YMEHUE OOBICHSTH
CYIIHOCTH SIBICHHH, NPOILIECCOB, YMEHHE JeNaTbh BBIBOAB M 0000LIeHHS,
IaBaTh AapryMEHTHpPOBAHHbIE OTBETHl, NPHUBOAWTH MPHUMEPHI;  OTYET
OTIIMYAETCS] TIIyOMHON W TIOJTHOTOW pacKpbITHs TeMbl. JlomyckaeTcst onHa -
JIB€ HETOYHOCTH B OTBETE

«KYHAOBJICTBOPHUTECIIBHO» BBICTABJIACTCA CTYACHTY, €CJIU CTYIACHT O6H21py>KI/IBaeT 3HAaHUEC OCHOBHBIX
BOIIPOCOB  TCOPUU, cnabo AHAJIM3UPYET  ABJICHHUA, TIPOLCCChI, MOacT

HEAOCTATOYHO AaprymMCeHTUPOBAHHBLIC OTBCTBI; OTYCT, CBUIACTCILCTBYCT B
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OCHOBHOM O 3HaHMM MPOIECCOB H3y4aeMOH TIpeAMETHOH obnacTuy,
OTIIMYACTCS HETOCTATOYHOW TIyOWHOHM ¥ TIOJHOTOM pACKPBITHS TEMBI.
JonyckaeTcs HECKOJBKO OIIMOOK B COJACpPKaHMM OTBETa; HEyMEHHE
MIPUBECTH TIPUMEP pPAa3BUTHS CHUTYalldid, MPOBECTH CBSI3b C JAPYTUMH
aCTIeKTaMH N3y4aeMoil 00JacTh

«HEYJOBJICTBOPUTENBHO» | BBICTABIISETCS CTYACHTY, KOTOPBIM HE BBIMOJIHWI IMPOrpaMMy MPAaKTHKH, HE
YMEeT WCIOJIB30BaTh TEOPETHUECKHE 3HAHWS NPH BBITOJHEHUH 3aJlaHUS I10
MpaKkTUKE, HE CHOPABIACTCA C 3a/layaMHd, BOIPOCAMH U JIPYTUMHU BHUAAMH
NIPUMEHEHUS 3HAHUM, He OTBETUJ Ha OCHOBHBIC BOIPOCHI BO BPEMs 3aIlIUThI
MIPAKTHKH

Texymuii KOHTpoJIb 3a pabOTON CTYJEHTOB OCYIIECTBISETCS BO BpeMs
NPOBENECHHUS coOeceOBaHUM, MPOBEPKH IMPOMEKYTOYHOW OTYETHOCTU IIO
BBITTOJTHEHHBIM WHMBUAYAJIbHBIM 3aJaHUSM.

[IpoMeXyTOUHBIA  KOHTPOJb  OCYIIECTBISIETCS  IOCJIE  YCIIEIIHOTO
IIPOXOXKIEHUA CTYACHTAMH TEKYIIEro KOHTPOJIA, B BHJE 3a4e€Ta C OLICHKOMU.
3amMra OpeyCMaTpPUBAcT  YCTHOE  BBICTYIUIEHHE IO HM3y4aeMOW TeMe
(YTBEp)KIE€HHOW B MHAMBHIYaJIbHOM 33/1aHUU) C MOATOTOBKON M NPEACTaBICHUEM
JOKJIaJja U Mpe3eHTalud Mo pe3yJbTaTaM IpojieidaHHoN padoTel. HeoOxoaumbiM
JOITyCKOM Ha 3aIlUTy SBJISETCA MPEACTABICHUE HA IIPOBEPKY UTOTOBOI'O OTYETA,
KOTOpPBIM BKJIIOYAeT B ce€0d pe3yiabTaThl MPOBEAEHHBIX HKCIIEPUMEHTOB,
pa3pabOTaHHYI0 MaTEMaTUYECKYI0 MOJENb, INPOrpaMMHbIe NPOAYKThL. CTyaeHT
JOJDKEH TMOKa3aTh MOJHOE 3HAaHUE MPOOJIEeMbl, MPOJIEMOHCTPUPOBATH CBOOOIHYIO
OPUEHTALIMIO B MpOoOJEMAaTUKE MpeIMETHOM 00JacTH, 3HaHWE TIOHATUH H
TEPMHUHOJIOTMM, OTBETUTH HA JIONOJIHUTEIBHBIE BOIPOCBHI, OTYUTATHCS O
BBIMIOJIHEHUM BCEX BUIOB PaldOT, MPEIyCMOTPEHHBIX HHIMBUIYaJbHBIM ILIAHOM
IIPAKTHUKHU.

OT4YeT N0 NPAKTUKE AOJDKEH COAEPKATH:

*  TUTYJIbHBIU JIUCT;

* cojepkaHue (HaMMEHOBaHUE Pa3/esIOB, CTPAHMIIbI);

* BBCJICHMUE,;

* OCHOBHYIO YacCTh OTYeTa (M3JI0’)KEHUE MaTepuala Mo paszesam);

* 3aKiroyeHue (paccMaTpUBAKOTCS YCIOBUSA, B KOTOPBIX NPOXOAMIA
IIPAKTUKA, UMEBIIME MECTO HEAOCTATKH, a TAKXKE MPEIIOKECHUSA MO YIYUYLIECHHUIO
MPaKTUKH);

*  CHHUCOK HCIIOJb30BaHHBIX UICTOUYHHUKOB;

*  HEOOXOAMMBIE MPUIOKEHUS.

3amura oT4yera

be3  mpencraBieHuss — OT3bIBA  PYKOBOJMTENSI M IOANMCAHHOIO
PYKOBOJUTEIEM OTYETA CTYICHT K 3AILMUTE MPAKTUKU HE JOIYCKAETCs.

OkoHuaresbHas OLEHKA MPAKTUKH, 3aHOCUTCS B 3JIEKTPOHHYIO BEJOMOCThH B

31




JIEHb 3alllUThl OTYETAa WIM TOCJIEAHUN [JIeHb MPAKTUKU, OMNPEACNSIETCS Ha
OCHOBAaHMM PE3YyJIbTATOB 3alllUThl TpakTUKU. [Ipu ompenerseHUH OLEHKU
MPUHUMAETCS BO BHUMAHHE:

*  OT3bIB PYKOBOJIUTENSI OT OpPraHu3alluy;

* KA4eCTBO CONEpKaHWS W OQPOPMIICHUS OTYETa W WILTIOCTPATUBHOTO
MaTepuana;

* KauyecTBO JOKJIAJa;

* KadecTBO OTBETOB CTYJEHTa HAa BOIPOCHI B MPOLECCE JUCKYCCUU.

B nporiecce 3auThl CTYACHT JOJKEH MOKA3aTh, YTO OCHOBHBIE PE3YJIbTATHI
noyiyueHbl UM JuyHO. Eciam B mpoiiecce 3aliuThl pyKOBOAMUTENb MPAKTHUKUA HE
MOJIy4aeT TMOATBEPXKICHUS HalW4usi Yy CTYJACHTOB 3HAaHUW UM  HaBBIKOB,
HEOOXOMMBIX TSI BBITIOTHEHUS TAHHON PabOThI, TO OH MOXKET BBICTABUTH OIICHKY
"HEYJIOBJIETBOPUTEIBHO" Ta)Ke MPU XOPOIIEM YPOBHE CaMON PabOTHI.

Tunosble 32JaHUA 1JI OLIEHKU 3HAHUMN, YMEHUI, HABLIKOB U ONbITA
AesITeJIbHOCTH
3a BpeMsi MPAKTUKU CTYJEHTY HEOOXOAMMO BBIMOJHUTH WHIWBUAYaIbHOE
3alaHME B paMKaxX HAy4YHOTO HCCIEJOBaHUs, MPOBOJSIIETOCS B J1abOpaTOpHUsIX
JAB®Y umu JIBOPAH.

Ipumep unousuUdYaILHO20 3A0aHUS HA NPOUZBOOCMBEHHYIO NPAKINMUKY -

— MPOBECTH aHAJIU3 COCTOSIHMS M JIMHAMHUKK TIOKa3arejied KauecTBa
pa3pabOTKU YCTPOUCTB MHUKPOIJIEKTPOHUKH C HCIOJIH30BAHUEM HEOOXOIUMBIX
METOJIOB M CPEJICTB MCCIICIOBAHUIA;

— TMPEATIOKUTH CHI0COOBI CO3/1aHus Mojienei, MO3BOJIIOIINX
MPOTHO3UPOBATh CBOMCTBA MHOTOMEPHBIX JIMHEHHBIX TIPOCTPAHCTB M €Tr0
00BEKTOB;

— pa3paboTaTh IUIaH, MPOrPaMMy M METOJUKY MPOBEICHUS MCCIEIOBAHUMA
CXEM MPOIIECCOB YIIPABIICHUS;

— MPOBECTH aHalM3, CHHTE3 W ONTHMH3AIMIO TPOIECCOB OOECIeUeHUs
KauecTBa JIETEPMUHUPOBAHHBIX U CTOXACTHUYECKUX CHCTEM;

— MPOBECTU KOMIUIEKCHYIO OIEHKY 3()D(PEKTUBHOCTA MATPHUILI KpaTUYalIIuX
paCCTOSTHUM;

— TMPEMIOKUTh CMOCOOBI OPTaHMU3AIMOHHOTO O0ECTeYCHHs] U peaTu3alin
CeTeBOTO Tpaduka;

— pa3paboTaTh CHCTEMY OpTraHU3aINH IBKCHUS HOCUTETIEH 3apsia;

— COCTaBHTh  NPAKTUYECKUEC  PEKOMCHJANMHM IO  HCITOJIB30BAHUIO
PE3yNIbTAaTOB MCCIEAOBAaHUN U pa3pabOTOK.
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TunoBbie KOHTPOJILHBIE BONPOCHI VI MOATOTOBKH K 3alllUTe OTYETA N0 NPAKTHKE:

1. Crioco6 0YMCTKH MOIOKKH B POCTOBOM YCTAHOBKE.

2. MeTo bl KOHTPOJISI KAYeCTBa OUYMUCTKH MOJJI0KKH B POCTOBON YCTaHOBKE.

3. MeToib! OIpe/ieNieHUs] CKOPOCTH OCAXKICHHS BEIIECTBA B POCTOBOM YCTaHOBKE.

4. Meto/Ipl ONpe/ieNieHrs TeMITepaTypbl 00pasiia B pOCTOBON YCTaHOBKE.

5. OnpefesieHre 3IEMEHTHOTO COCTaBa MOBEPXHOCTH HCCISIyeMOro obpasiia mo
CHEKTPY 0KE-3JIEKTPOHHOH CIIEKTPOCKOIHH.

6. Onpenenenre sHEPrUd 0OBEMHOTO M TIOBEPXHOCTHOTO TIA3MOHOB 10 CIIEKTPY
XapaKTePUCTUYECKUX MTOTEPH SHEPTUU FITEKTPOHOB.

/. OnpeneneHre MEPUOJOB IMOBEPXHOCTH (MM MOCTOSIHHBIX PEIIETKH) IS
c(OpMHUPOBAaHHOM HU3KOPAa3MEPHON CTPYKTYpbl 1O HU300paKeHUI0 AUPPAKIUU
MEJIEHHBIX AJIEKTPOHOB.

8. Onpenernenre pasMepoB HAHOOOBEKTOB, MX KOHIICHTPAIMK W JIOJU ILIONIA M
UMM 3aHATOW, a TakKe ULIepOXOBATOCTH IIOBEPXHOCTH W3 HU300pakeHus penbeda
HOBEPXHOCTH.

9. OcobeHHOCTH  MOJyYeHHE  W300paXKEHHs  CKAHHPYIOIICH  TYHHEIbHOMN
MHUKPOCKOIIMM OT TOBEPXHOCTH CGHOPMUPOBAHHOIO oOpa3na (HU3KOpa3MEpHOMH
CTPYKTYPBHI).

10. Ompenmenenne CyMMapHOW IUIOMIAAW OCTPOBKOB Ha H300pa)keHHH
CKaHUPYIOIIEH TYHHEIIbHOW MUKPOCKONHMH OT MOBEPXHOCTU c(hOpMUpPOBAHHOTO oOpa3la
(HM3KOpa3MEPHON CTPYKTYPBHI).

11.  OcobGenHocTH MOMYYEeHUS] CHEKTpa (POTOIMUCCHOHHON CHEKTPOCKOMHH C
YIJIOBBIM pa3pelieHueM OT MOBEPXHOCTU C(HOPMHUPOBAHHOTO 0Opas3na (HU3KOpa3MEepHOU
CTPYKTYPBI).

12. Omnpenenenne pacuIelUICHUS YPOBHEW B BaJEHTHOM 30HE Ha CIIEKTPE
(OTOOMUCCHOHHOM CHEKTPOCKOMMM C YIJIOBBIM  pa3pelieHueM OT IOBEPXHOCTH
chopMHUpOBAaHHOTO 00pa3ia (HU3KOPa3MEPHOH CTPYKTYPHI).

13. Tlocrpoenue koHTypa PepMHu YPOBHS LISl TIOBEPXHOCTH C(HOPMUPOBAHHOTO
oOpasiia (HU3KOpa3MEPHOU CTPYKTYPHI) C TIOMOIIBIO (POTOAMUCCHOHHOM CIIEKTPOCKOIIUN
C YIVIOBBIM pa3peLICHUEM.

14. Onpenenenue suepriun GOHOHOB U3 CHEKTPa KOMOMHAIIMOHHOTO PACCESTHUSI
oT chopmMHupoBaHHOTO OOpa3la.

15. Onpenenenrie  KOIPIMUTUBHON CHIBI W3 METAM  HAMATHUYCHHOCTH

MOJIYYEHHOU 1711 chOpMUPOBAHHOTO 0Opa3Iia.
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16. Omnpexpenenrie NOABMKHOCTH M KOHIEHTPAI[MM OCHOBHBIX HOCHTENEMN
3apsiia A1 chOpMUPOBAHHOTO 00pasIia.

17. Onmnpenenenne  kodbduimenTa  BBHIIPAMIECHHS HW  Kod(QuImeHTa
HEHJICATPHOCTH W3  BOJIBTAMIICPHOM  XapaKTCpUCTHUKH,  MOJYYCHHOH  JUIA
chopmMUpOBaHHOTO 00pa3Iia.

18. Omnpenenenrie BKIaga HAHOKPHCTALIOB (IUIEHKH) Ha CIEKTpe (HOTOOTKIIMKA
TIOJTYYCHHOM JIJIs1 CQOPMHUPOBAHHOTO 00pasIia.

19. Onpenpenenuve  BKIAJa  HAHOKPUCTALIOB  (IUIEHKM) HA  CHEKTPE

(G OTOMIOMUHECHICHIINY TTOJIYYeHHOM /171 c(POPMUPOBAHHOTO 0Opaslia.

Q. YUEBHO-METOJMYECKOE 14 NHOOPMAIIMOHHOE
OBECIIEYEHUE VYEBHOM TIPAKTHUKU  (BKmouas OCHOBHYKO H

AOIIOJIHUTCIIbHYIO JII/ITepaTyp}’)

OcHoBHas1 uTEpaTypa
1. Bemmuko, A. A. MerToapl  WCCIEIOBAaHUS  MHKDPOJJIEKTPOHHBIX M
HAHO3JIEKTPOHHBIX MaTepuanoB U cTpykTyp. Hacts Il [DnexTponHslil pecypc]: yueOHoe
nocodue / A. A. Benuuko, H. 1. ®unumonoBa — DNEKTPOH. TEKCTOBBIE JAaHHBIE. —
HoBocubupck: HoBocuOupckuii rocyaapcTBEHHBIN TeXHUYECKHH yHUBepcuTeT, 2014, —

227 ¢. — Pexwum nmoctyna: http://www.iprbookshop.ru/45105.html

2. Butase, I1. A. HanomarepuanoBeneHue [DIEeKTpOHHBIN pecypc]: ydeOHOe
nocobue / II. A. Butsazp, H. A. CBuaynoBud, /[. B. Kyuc. — DnekTpoH. TeKCTOBbIe
naHHele. — MuHck: Bpmmiimas mxkoma, 2015. — 512 ¢. — Pexum pgocryma:
http://www.iprbookshop.ru/35501.html

3. IIpupoga HEBOCIPOU3BOIUMOCTH CTPYKTYphl M CBOMCTB MaTepHAajoB IS
MHUKPO- U HAHODJIEKTPOHUKH [ DIIEKTPOHHBIN pecypc]: yueOHoe nocooue / H. B. boasrun
[u np.]. — DnekTpoH. TekcToBble AaHHBIE. — CapaToB: By3oBckoe obpazoBanue, 2020.

— 70 ¢. — Pexwum gocrtyma: http://www.iprbookshop.ru/79783.html

4. Pomnonos, FO.A. TexHOMOTHYECKHE MPOIECCH B MUKPO- U HAHODJIEKTPOHUKE :
yue0. nmocobue [Inexrponuslil pecypc] / KO.A. Ponnonos. — Mocksa ; Bonorga : Uadpa-
Wmxenepus, 2019. — 352 c¢. — URL: https://znanium.com/catalog/product/1053392 —

Pexxum noctyna: 1o moarucke.

5. Ceprees, H. A. ®usuka HaHocuctem : MoHOrpadus [DnekTpoHHslid pecype] /
H. A. Ceprees, /[. C. Psabymkun. — MockBa : Jloroc, 2020. — 192 c¢. — URL:
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http://www.iprbookshop.ru/45105.html
http://www.iprbookshop.ru/35501.html
http://www.iprbookshop.ru/79783.html
https://znanium.com/catalog/product/1053392

https://znanium.com/catalog/product/1214463 — Pexxum qocTyma: 1o moamucKe.

JlonoJTHUTe/IbHAS JTUTepaTypa
1.Bepkun, A. b. Ousnueckre OCHOBHI BaKyyMHON TEXHHMKH [DIIEKTPOHHBIM
pecypc]: yuebHoe mocobue / A. b. bepkun, A. W. BacuneBckuil. — IJIEKTpOH.
TeKCTOBBIC JaHHBIE. — HoBocnOupck: HoBocuOUpckuii rocy1apcTBEHHBI TEXHHUESCKUT

yauBepcuret, 2014. — 84 ¢. — Pexxum nmoctyma: http://www.iprbookshop.ru/45189.html

2.Bosuecenckuii, D. ®. Meroasl CTPYKTYpPHBIX HCCIEIOBAHUN MaTepHajoB.
Mertoabsl MUKpPOCKONHHM [DIEKTPOHHBIM pecypc]: yueOHoe mocobue / D. O.
Bosnecenckuit, ®@. C. Wapudymwmn, M. LI. AbaymmH — 3JIeKTpOH. TEKCTOBbBIE
nagaele. —Kazanp: Kazanckuii HallMOHAJILHBIA UCCIEOOBATEILCKUN TEXHOJIOTHYECKUI
YHUBEPCHUTET, 2014. — 184 C. — Pexum JocTyna:
http://www.iprbookshop.ru/61986.html

3.TaBpmios, A. C. DJIEKTPOXMMHUYECKHE IPOLECCHl B TEXHOJOTHH MHUKDO- U

HAHODYJIEKTPOHUKH : ydeOHoe mocobue [DnektponHslid pecypc] / A. C. I'aBpunos, A. H.
benoB. — 2-¢ mw3a. — MockBa : PUOP : MHOPA-M, 2019. — 240 c. - (Beicmiee
oOpasoBanue: bakanaspumar). — URL: https://znanium.com/catalog/product/1013436 —

Pexwum noctyma: 1no nomnucke.
4.Tonosun, 0. Y. OcHOBBI HaHOTEXHOJOTHIA [DekTponuslii pecype] / 1O. N.
["onoBUH— DNEKTPOH. TEKCTOBBIE NaHHble. — M.: MammnocTtpoenue, 2012.— 656 ¢.—

Pexxum nmocryna: http://www.iprbookshop.ru/18532.html

5. Kuszes, H. A. Vctopust 1 METOONOTHS HAYKH M TEXHHKH: yueOHOE mocoOue
JUIST MarucTpaHTOB M acCIUPaHTOB TexHUYeckux creruanbHocTed / H. A. Kuszes;
Cubupckuil rocy1apcTBEHHbIA aspokocMuyeckuil yausepeutet. — Kpacnosipek, 2010 r. —
223 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:425783&theme=FEFU

6.KopueeB, A. A. CrenuaiabHelii  1a0OpaTOPHBIA  MPAKTHKYM IO

HAHODJICKTPOHHKE : yueOHoe mocobue [DnexkrpoHHbI pecype] / A. A. Kopaees, A. B.
CemenoB, I'. M. UynkoBa. — Mocka : MIIT'Y, 2018. — 88 c¢. — URL:
https://znanium.com/catalog/product/1020596 — Pexxum qocTyma: 1o moamucke.

/.Kypc oOmieit ¢usuku : yueOHOe mocoOue Ui BY30B MO TEXHHYCCKUM
HaMpaBJIeHUAM U CHenHagbHOCTsAM B 4 T. : T. 3 . KBaHTOBas ontuka. AToMHas (u3MKa.
®dusuka TBepaoro Tena. du3MKa aTOMHOTO siApa W 3eMeHTapHbix yactun / M. B.
CapenbeB ; moa o6m. pen. B. WM. CasenmpeBa. — MockBa : KuoPyc, 2012.
http://lib.dvfu.ru:8080/lib/item?id=chamo:684653&theme=FEFU

8. MumokoB, C. II. Jlasepsl B MHKPO- W HAHODJEKTPOHHKE : y4ed. mocobue
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https://znanium.com/catalog/product/1214463
http://www.iprbookshop.ru/45189.html
http://www.iprbookshop.ru/61986.html
https://znanium.com/catalog/product/1013436
http://www.iprbookshop.ru/18532.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:425783&theme=FEFU
https://znanium.com/catalog/product/1020596
http://lib.dvfu.ru:8080/lib/item?id=chamo:684653&theme=FEFU

[OnexTponnsiii pecypc] / C. II. Mamokos, A. B. Caenko, 0. B. Knynnukona, A. B.
[Mamuit ; IOxubIl QenepanbHpiii yHHBepcuTeT. - PocrtoB-Ha-llony ; Taranpor
N3narensctBo FOkHOTO (eaepanbHoro yHuBepcuteta, 2018. - 111 c. — URL:

https://znanium.com/catalog/product/1039795 — Pexwum mocTyma: 1Mo momuckKe.

9. HaHOdIIEKTPOHMKA: TEOPUS M NPAKTUKA : ydeOHUK [DIeKTpoHHBIN pecype] / B.
E. bopucenko, A. 1. BopoOsesa, A. JI. lanumtok, E. A. YTkuna. — 5-¢ uzn. — Mockasa :
Jlaboparopus 3Hanuit, 2020. — 369 c. — (YueObnuk mna Beicmieidl mikoisl). — URL:

https://znanium.com/catalog/product/1202090 — Pexxum qocTyma: 1o moamucKe.

10. Opsosa, M. H. Hanosnextporuka [DneKTpoHHBIH pecype]: Kypce sekimii / M.
H. Opnoga, U. B. bop3six.— DnekTpoH. TekcToBbIe AJaHHbIe. — M.: 3narenbckuit JJom
MUCuC, 2013. — 50 ¢. — Pexxum nocrymna: http://www.iprbookshop.ru/56246.html

11. Crapxwunckuii, B.I. MeTomomorust HayKd ¥ WHHOBAIIMOHHAS JIEATEIBHOCTD:
nocoOue i aCIUPaHTOB, MAaruCTPAaHTOB U COUCKATEIEH Y4YEHOW CTENEHU KaHIujaTa
HAyK TEXHUYECKHX M »KOHOoMHMueckux creuuansHoctei / B. Il. Crapxunckuii, B. B.
Ienkamno. — M.: Uudpa-M, 2013. — 326 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:703447 &theme=FEFU
12. TexHomoruu CyOMHKPOHHBIX CTPYKTYP MHKPODICKTPOHHMKH [DIIEKTPOHHBIH

pecype] / A. II. locranko [u ap.] ; mom pen. akam. A. II. Jloctanko. — MuHCK :
benapyckas HaBYKa. 2018. — 271 C. — URL:

https://znanium.com/catalog/product/1067916 — Pexwum qocTymna: mo moJmrcKe.

13. ®unumonosa, H. WM. Meroasl HCCIEIOBaHHS MHKPOIIEKTPOHHBIX U
HAHO3JIEKTPOHHBIX MATEpUANOB U CTPYKTYp. CKaHUpYOIIas 30HJ0Bas MUKPOCKOIMS.
Yacte | [DnexTponnsliil pecypc]: yuebHoe nocodbue/ H. . ®unumonosa, b. b. Konb1os.
— DJeKTpOH. TeKCTOBbIEe JanHble. — HoBocubupck: HoBocuOupckuii rocynapcTBEHHBIM
TeXxHuueckuit  ynuBepcurer, 2013. — 134 c¢. — Pexum  jgoctymna:

http://www.iprbookshop.ru/45104.html

14. llabatuna, T. U. HanoxuMus ¥ HaHOMaTepHaibl [DJIEKTPOHHBINA pecypc]:
yueOHoe mocodue / T. U. lllabatuna, A. M. ['ony0eB. — DIEKTPOH. TEKCTOBBIC JaHHBIC.
— M.: MOCKOBCKHI TOCYAapCTBEHHBI TEXHUYECKHM yHHBepcuTeT uMeHu H.D.

baymana, 2014.— 64 ¢.— Pexum moctyna: http://www.iprbookshop.ru/30893.html

15. [Ilyka, A. A. HanosnekTpoHuKa : ydyeGHOe mocodue [DneKTpoHHbIH pecype] /
A. A. lllyka ; mox pen. A. C. CuroBa. — 5-¢ u3j., 3meKTpoH. — MockBsa : JlaGopatopus

3HAHUU, 2020. — 345 c. — (Hanorexnomnorum). — URL:
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https://znanium.com/catalog/product/1039795
https://znanium.com/catalog/product/1202090
http://www.iprbookshop.ru/56246.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:703447&theme=FEFU
https://znanium.com/catalog/product/1067916
http://www.iprbookshop.ru/45104.html
http://www.iprbookshop.ru/30893.html

https://znanium.com/catalog/product/1094369 — Pexxum qocTyma: mo moamucke.

HNuTepHeT-pecypceol

1. Odunmaneueii caiit orgena ¢usuku mosepxnoctu HMAITY JIBO PAH.
http://ntc.dvo.ru/lecture/

2. baza  crareii 1o ¢bu3MKe  MOBEPXHOCTH U HAHOCTPYKTypam

http://silicon.dvo.ru/library/

3. Hayunas osnektponnas  6ubimoreka eLIBRARY  mpoekr POOU
www.elibrary.ru

4. ATimac CHEKTPOB OKE-3JIEKTPOHHON CIIEKTPOCKOMHUU PAa3HBIX XHUMUYECKUX

anemenToB http://silicon.dvo.ru/aes/album.php

5. baza uzobpaxeHuil quQpakuy MeUIEHHBIX dJIEKTPOHOB IS IIEPHOIMYECKHX

ctpyktyp_http://silicon.dvo.ru/leed/leed.php

IIpodeccnonanbHbie 0a3bl JAHHBIX M HHGOPMALIMOHHBbIE CIIPABOYHbIE
CHCTEMBbI
1. basa mannbix Scopus http://www.scopus.com/home.url
2. baza nannwix Web of Science http://apps.webofknowledge.com/

3. DnexkTpoHHas OubnMoTeka nuccepranuii Poccuiickoit rocymaapcTBeHHOU
onbmmorexu http://diss.rsl.ru/

4. DnextponHas oudnuoreka P
https://fireras.su/biblio/?tag=%D0%BD%D0%B0%D0%BD%D0%BE%D1%8D%
D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%
D0%BA%D0%B0

5. DnexTponnsie 6a3bl qanHbIx EBSCO http://search.ebscohost.com/

IlepeyeHb MPOrPaMMHOI0 00eCTIeYeHUS:

JInueH3uoHHOE MPOrpaMMHOe oDecTiedyeHne:

AutoCAD;

Microsoft Visio;

MathCad Education Universety Edition;
Microsoft Office 365;

Office Professional Plus 2019;
Photoshop CC for teams All Apps AL;
SolidWorks Campus 500;

Windows Edu Per Device 10 Education;
Microsoft Teams
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https://znanium.com/catalog/product/1094369
http://www.consultant.ru/
http://www.consultant.ru/
http://www.elibrary.ru/
http://silicon.dvo.ru/leed/leed.php
http://www.scopus.com/home.url
http://apps.webofknowledge.com/
http://diss.rsl.ru/
https://fireras.su/biblio/?tag=%D0%BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://fireras.su/biblio/?tag=%D0%BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://fireras.su/biblio/?tag=%D0%BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
http://search.ebscohost.com/

CB0001HO pacnpocTpaHsieMoe IPOrPaMMHOe o0ecneyeHue:

Adobe Reader DC 2015.020 - makeT mporpaMm JyIst IPOCMOTPA SJICKTPOHHBIX
MyOJIUKAIUMA B dbopmare PDF:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC WWEULA-en US-20150407 1357.pdf;

IrfanView 4.42 - maker mporpamm Ui TpOcMOTpa (BOCIIPOU3BEICHIS)
rpaduueckux, Buaeo- U ayauodaiiion: http://www.irfanview.com/eula.htm ;

Python - cuctema mporpamMMHpoBaHUS - IMHAMHUYECCKHHA WHTECPAKTHBHBIH
00BEKTHO-OPUEHTUPOBAHHBIM SI3BIK pOrpaMMUPOBAHMUS:
https://python.ru.uptodown.com/windows/download ;

Scilab 5.5.2 —cucrema - S3BIK TPOTrPaMMHUPOBAHHS BBICOKOTO YPOBHS,
paccuMTaHHBIA Ha Hay4YHBIE pacyeThl: hitp://www.scilab.org/scilab/license;

WhiteStarUML 5.8.6 —mporpammMHbIii WHCTpyMEHT MozenupoBanus UML,

MOJIyYeHHBIN u3 StarUML, COBMECTUMBII C Windows 7-10:
https://github.com/StevenT Cramer/WhiteStarUml/blob/master/staruml/deploy/Lice
nse.txt/

WinDjView 2.0.2 — nporpamma ajisi IPOCMOTPa 3JICKTPOHHBIX MyOIHUKAIUi B
dopmate DJV u DjVu: https://windjview.sourceforge.io/ru/ .

10. MATEPUAJIBHO-TEXHUYECKOE  OBECITEYEHME  VYEBHOU
[TPAKTUKU

Bo BpeMsa mNpoxXoxAeHUS MPAaKTUKHM MAaruCTPaHT MOXET HCIO0JIb30BaTh
IPOU3BOJCTBEHHOE, HAYYHO-UCCIIEI0BATENIbCKOE 000pyI0BaHUE, U3MEPUTEIbHbBIC
Y BBIYUCIIMTENIBHBIE KOMIUIEKCHI, COBPEMEHHYIO almaparypy MW CpeACTBa
00paboTKn JAHHBIX (MyapTUMEIUITHAS JEKINOHHAs ayJIUTOPHSL:
MYJIbTUMEIUMHBIA TPOCKTOP, HACTEHHBIN SKpaH, JOKYMEHT-KaMepa; KOMITbIOTEPHI;
BBIYMCIIUTENIbHBIE  KOMIUIEKCHI, pa3padaTblBalolllMe€ MpOrpaMMbl H  Mp.),
MaTepHualbHO-TEXHUYECKoe obecnieueHue J[BOY.

PabGoThl Ha mpakTMKe, B TOM 4YHCJIE€ MpPaKTUYECKas IMOATOTOBKA U
camMoCTOsITeNIbHAsE paboTa CTYJEHTOB, MPOBOJSATCS B MOMELICHUSIX, OCHALICHHBIX
COOTBETCTBYIOIIUM 00OpPYIOBaHUEM U MPOTPAMMHBIM 00ECIICUEHUEM.

[lepeuenr MaTepHUaIbHO-TEXHUYECKOTO U MPOrPaMMHOTO oOecredyeHus
NPAKTUKHU MPUBEJEH B TaOIHIIE.

HaumenoBanwne OCHAIIEHHOCTH CTIEUATBHBIX TOMEIICHNH 1 [lepedyeHp MUIIEH3NOHHOTO
CIIELUATIbHBIX TIOMEIIEHUN U TIOMEIIEHUH JIJIs1 CAMOCTOSITETLHOW PaboThI MIPOrPaMMHOTO 00ECTIEUeHHSI.
MOMEUICHUH JIs PexBusutThl
CaMOCTOSATENBLHOM PaboThI MOJTBEPIKAIOIIEr0
JOKyMEHTa
690922, ITpumopckuii kpaii, Crneunanu3upoBaHHas 1abopaTopHs: Microsoft
r. BrammBocTok, 0cTpoB JlaGopatopusi TUIEHOYHBIX TEXHOJIOTHIA Office365/Microosoft/CILIA/
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http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
http://www.irfanview.com/eula.htm
https://python.ru.uptodown.com/windows/download
http://www.scilab.org/scilab/license
https://github.com/StevenTCramer/WhiteStarUml/blob/master/staruml/deploy/License.txt/
https://github.com/StevenTCramer/WhiteStarUml/blob/master/staruml/deploy/License.txt/
https://windjview.sourceforge.io/ru/

Pycckuit, nonyoctpos O6opynoBanue: [Tnatnoe I1O

CanepHblif, Tocenok AsKc, Cucrtema anektponHoit simrorpaduu Raith E-LINE

10, xopmyc L, aym. L320 CaepxBbicOKOBakyyMHast ycTtaHoBka MBE system | Microsoft
CaepxBBICOKOBakyyMHast ycTaHoBka PVD module | Teams/Microosoft/CIIIA/TTna
CBepXxBBICOKOBaKyyMHasi ycTaHOBKa Multiprobe tHOE T10

Cucrema NU3MEPECHNUA MarHUTHBIX CBOMCTB CO
cBepxmnpoBoainM MaranToM MPMSXL5
EVERCOOL

YcraHoBka JJIs1 KOMITIJICKCHOI'O UCCJICJOBAaHUA
IIOBEPXHOCTEH U HAHOCTPYKTYP B KOMILIECKTE
Photolithography system Suss MicroTech MJB6
(Germany)

Automated vibrating sample magnetometer
LakeShore 7401 with possibility of samples
cooling and heating (USA)

Kerr microscope Evico Magnetics (Germany)
Magnetooptic magnetometer “NanoMOKE- 2”
with possibility of investigation of the nanoobjects
with the size more than 200 nm and attachment for
cooling and heating samples (UK).

16 multiprocessor calculation cluster for
micromagnetic modeling using MagPar and
OOMMF software

Microsupercomputer with graphic processors for
MuMax3 simulations

Automated four probe station for magnetotransport
properties measurements

Analyzer Agilent for measurement of dynamic
properties of magnetic nanostructures (USA)
KomndgectBo II0CaJO4YHbIX pa6oq1/1x MCCT OJ1d
CTYZICHTOB -12

Uuranpable 361 HayuHoit Mono6mok HP ProOme 400 All-in-One 19,5

oubnuorexku IBOY ¢ (1600x900), Core i3-4150T, 4GB DDR3-1600
OTKPBITHIM JIOCTYIIOM K (1x4GB), 1TB HDD 7200 SATA, DVD+/-
¢doumy (kopmyc A - ypoeeb | RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
10) bit)+Win8.1Pro(64-bit),1-1-1 Wty  CkopocTb
Aynutopus s nocryna B Hutepuer 500 Mour/cek. Paboune
CaMOCTOSITENILHON pabOThI MecTa Uil JOAe ¢ OrpaHHMYEHHBIMH

BO3MOXKHOCTSIMH 3/I0POBbSI OCHAILCHBI JAUCILICSIMU

M npuHTepamu  bpaiins; 000pyI0BaHBI:

HNOPTATUBHBIMU ~ YCTPONCTBAMM sl YTEHUS
IUIOCKOIIEYAaTHbIX TEKCTOB, CKaHUPYIOIIMMH U
YUTAOIKMMU MAallMHAMU BUJCOYBEJICUUTENIEM C
BO3MOXHOCTBIO PETYJISILIMM LIBETOBBIX CIEKTPOB;
YBEIMUYUBAIOIUMU  JIEKTPOHHBIMU  JIyIIlaMU U
YJIBTPa3BYKOBBIMU MAPKUPOBIIUKAMHU

B nensax obecniedeHusi crnenuanbHBIX YCIOBUNH OOy4YeHHS WHBAJIWJOB U JIUI[ C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 370poBbid B JIBDY Bce 3maHus 000pyAOBaHbI
naHaycamu, — Ju@Tamu, — MOABEMHUKAaMH,  CIEHUAIM3UPOBAHHBIMM  MECTaMH,
OCHAIICHHBIMH  TyaJeTHBIMM  KOMHAaTaMu, TaOIu4ykamMd  HWHGOPMAIMOHHO -
HaBUTalIMOHHOM MOJJIEPKKH.

11. ®OHJAbI OHEHOYHBIX CPEJICTB

s qucturuinabl «[Ipon3BoACTBEHHAs MpakTHKa. TexHoJorn4eckas (IpoeKTHO-
TEXHOJIOTUYECKas) MPAKTUKA» UCIIONIB3YIOTCS CIIEAYIOIINE OLIEHOYHBIE CPECTBA:
Oruer (Dtamns 1, 2):
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@opMyIHPYIOTCS €W W 3a/1a4d NPAKTUKH, 1aeTCAd XapaKTePUCTUKA MECTa
IPAKTUKH, MPOBOJUTCS ONMUCAHHME ITAIOB BHIIOJHEHUS padOT B COOTBETCTBHU C
VH/IMBUIyaJIbHBIM 33JJaHUEM, TUIaHUpoBaHue padboudero nHsA. OOy4aromas GyHKuus
COCTOUT B BBISBICHUHU JETallel, KOTOpPhIE MO KAaKUM-TO HPUYMHAM OKa3aJIUCh
HEJ0CTATOYHO OCMBICIIEHHBIMU B X0/1€ 03HAKOMUTEIBHOM JIEKIIHH.

JlaHHBI J1Ba OJTama SBISAIOTCA OCHOBOINOJAralrolUMHU Ul JTaHHOU
JUCHMIUIMHBL, Ha KOTOPBIX (POPMHUPYIOTCS BCE JJIEMEHTbl KOMIETEHLMHA U
WHIUKATOPBI UX JTOCTUKEHUS.

IIpumepsl Bonpocos 1is onenku Ortyera:
1. Ilpunuunel paboThl HAYYHO-UCCIIEI0BATENBCKOTO 000pyA0BaHus (B

COOTBETCTBUH C MHANBUAYATbHBIM 3aJJaHHEM).

2. @opMynupoOBKa LETU HHIWBUYaTFHOTO 33/I1aHUs, TAIBI €€ pealu3allii B
COOTBETCTBHH C IMOCTABJICHHBIMU 3aJa4aMH.

3. [InanupoBaHue TPAEKTOPUU BHITIOJHEHUS 3a/1aHHUS.

4. Metoapl HACTPOUKHU U KaTUOPOBKH 000pYA0BaHUS, H3MEPUTEIBHBIX
CHCTEM.

5. Metoauka u3MepeHus mapaMeTpoB TEXHOIOTUYECKUX MPOILIECCOB.

6. MeToapl HACTPOIKK OOBEKTOB HHPPACTPYKTYPHI UUCTHIX
IPOM3BOJICTBEHHBIX TIOMEIICHU.

7. ANTOpPUTM MOMCKA HAYYHOM, METOIMYECKON, yUeOHOU TUTEepaTyphl 10
npearaéMoi TeMe UCClIeA0BaHNUS.

8. Cucrtema 00pabOTKH MOTYYEHHBIX PE3yIbTaTOB, aHAJIM3 U 00pabOTKa
MOJTyYEHHBIX JTaHHBIX, CHCTEMa MIPEICTABICHHS PE3YJIbTATOB.

9. TpeOoBanwusl, MpeaAbABIsIEMbIE K 0(DOPMIICHHIO OTYETA.

HroroBpiii oTuer (Dtam 3):

[IpoMeXyTOUHBIA ~ KOHTPOJb  OCYWIECTBISETCA  IOCIE  YCHENIHOTO
MPOXOXKIEHUSA CTYAEHTAMHM TEKYLIEro KOHTPOJIA, B BUJAE 3ayeTa C OLEHKOW Ha
3aceJaHMM KOMHUCCUM OT Kadeapsl. 3amuTa MPOU3BOJICTBEHHOM MPAKTHKU
IpelycMaTpUBAeT YCTHOE BBICTYIUIEHHE MO M3y4yaeMoWl Teme (yTBEp>KICHHOW B
WHIUBUIYAIbBHOM 33JaHUM) C IOATOTOBKOM M IIPEACTABICHHEM JOKJIaja H
IpEe3eHTALNHU 10 pe3yJibTaTaM NpojaeaHHoNW paboThl. HeoOXxoauMbIM AOITyCKOM Ha
3aIIMTY SBJIAETCS MPEICTABICHUE HAa IPOBEPKY HTOIOBOIO OTYETA, KOTOPBIN
BKJIIOYaeT B ce0f MeToauKy paboThl Ha  HAyYHO-HCCIIEI0BATEIbCKOM
00Opy/lI0BaHUM, MPEACTABICHUE PE3YyIbTATOB HCCIENOBaHUS, BBIBOABL. CTyneHT
JIOJDKEH TI0Ka3aTh IMOJIHOE 3HAHWE MPOOJIEMBI, TPOJEMOHCTPUPOBATH CBOOOIHYIO
OpUEHTAIlMI0O B TpoOJIeMaTHUKE TMPEIMETHOM o00JacTu, 3HAHWE TMOHATHH U
TEPMHUHOJIOTMHM, OTBETUTh HA JIONMOJIHUTEIBHBIE BOIPOCHI, OTYUTATBCS O
BBITIOJIHEHUHU BCEX BHUAOB PabOT, MPEIyCMOTPEHHBIX WHIUBUIYAIbHBIM IUIAHOM
MIPAKTHUKHU.

CocraBurennb: Capanun A.A., nmpodeccop
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1. HEJHA MMPOU3BOJICTBEHHOM IHPAKTHUKHM.
MNEJATOT'MYECKOM MPAKTUKH

Ilenbr0 NMPOU3BOACTBEHHOW IPAKTUKHU SIBJSIETCA OCBOCHUE CTYICHTaMU
po(heCCHOHATIBHBIX YMEHUIN U HABBIKOB HAyYHO-IIEJarOTMYECKOM 1€ATEIbHOCTH.

IIpn mpoBeneHMH MNPOM3BOACTBEHHOM IPAKTHKUA CTYACHTBHI 3aKpPEIUIAIOT
TEOPETHUYECKYIO MOATOTOBKY, MPUOOPETAIOT MPAKTUYECKUE HABBIKM M yMEHUS,
(GOpMHUPYIOT KOMIIETEHIIUHU B MPOIIECCE BBHIMTOIHEHUS ONPEICICHHBIX BUIOB paboT,
CBSI3aHHBIX ¢ OyAyIIel nmpodeccuoHanbHON AEITETbHOCTHIO.

2. 3AJJAYH MMPOU3BOJCTBEHHOM INPAKTUKMN.
NEJATOT'MYECKOM MPAKTUKH

3amauaMy TPOU3BOACTBEHHON MPAKTHKY SBIISIOTCS:

- TIpuoOpeTEHHUE OIbITa HAyYHO-TICAArOTHUECKON e TeTLHOCTH,

- TIpuoOpeTeHuE OIbITa MPO(HECCHOHATBHBIX YMCHHH;

- (opMupoBaHHE y MaruCTPAHTOB I[EJIOCTHOTO MPEACTABICHUS O HAYIHO-
MEJJarOrM4YeCKON  JICSITEIbBHOCTH, TEJarorH4eCKuX CUCTEMax U CTPYKType
y4eOHOTro 3aBeICHUs (B TOM YHUCJIE B BBICILIEH IITKOJIE);

- BbIpabOTKa Yy MAarucCTPaHTOB YCTOWYMBBIX HABBIKOB MPAKTUYECKOTO
MpUMEHEHUS TPOo(eCCHOHATBHO-TICIarOTUYECKNX  3HAHWW, TIOJyYCHHBIX B
MPOLIECCE TEOPETUUECKOM MOJATOTOBKHU;

- pasBuTHE MNPOPECCHOHATBHO-HAYYHO-TICAATOTHYECCKOW  OPHCHTAINH
MarucTpaHTOB, MPUOOPETCHHE W 3aKPEIJICHUE YCTOWYMBBIX HABBIKOB PaOOTHI B
CTYJAEHUYECKON ayJUTOPHH;

- TpuOOIIEHHWE MArucCTPaHTOB K pealbHBIM TMpo0ieMaM H 3ajadam,
pemiaeMbiM B 00pa3oBaTeIbLHOM TIpollecce 00pa3oBaTENBLHOTO  YUPEKICHUS
BBICIIETO MPO(dheCCUOHATBFHOTO 00pa30BaHUs;

- UW3y4YeHHUE METOJOB, IMPHUEMOB, TEXHOJOTHH HAyYHO-TIEAArOrHIeCcKOM
NEATETLHOCTH B BBICIIICH ITKOJIC;

- pa3BUTHE y MAaruCTPAHTOB JIMYHOCTHO-IPO(PECCHOHAIBHBIX KadeCTB
nejiarora, mpuoOpeTeHne HaBBIKOB BOCITUTATEILHOM PaOOTHI;

- BBISIBIICHHE U BOBJICYEHHWE HauOoJiee TaJaHTJIMBBIX W CIIOCOOHBIX
MarucTpaHTOB B MEIarOTUYECKYIO JAEATEIHLHOCTh Y HUBEPCUTETA.

- TMOATOTOBKA OTYETA IO MIPOU3BOJACTBEHHOM MPAKTHKE.

3. MECTO IMPON3BOJCTBEHHON IMMPAKTHUKMU.
MNEJATOIr'MYECKOM MPAKTHUKHU B CTPYKTYPE OIl

[Tpou3BoACTBEHHAs TIeAarornyeckasi MPakTUKa SIBJISIETCS COCTABHOM YaCThIO
oOpa3zoBarenbHON mporpamMmbl, BxoauT B Omok b2 «lIpaktuka», B YacTs,
dbopMupyeMyr0 ydacTHUKaMU OOpa30BaTENbHBIX OTHOIICHUN, y4eOHOTO TUIaHa

42



(b2.B.03(I1)) u siBiIsieTcst 00sA3aTEIHLHOM.

CTyneHT K MOMEHTY TMpOXOXKJIEHUS NPAKTUKU JOJDKEH 00sajaTh
TEOPETUUECKUMHU 3HAHUSAMH U 1 IPAKTUYECKUMH HaBBIKAMU, IOJyYEHHBIMH B XOJ1€
U3YyYEHUs JUCUUIUIMH 00s3aTeIbHOM 4acTU U 4acTH, POpMUPYEMON ydaCTHUKaAMU
oOpa3oBarenbHBIX OTHOMEHUH, bioka 1 «/luctummast (Momxymnu)» OIT:

- CnenuanbHble METOABI TEXHOJOTUU BbIPAIIMBAHUS TOHKUX IJIEHOK

- ®a3oBbI€ EPEXObl B KOHJIEHCUPOBAHHBIX Cpeaax

- JlonoHUTEIbHBIE TIaBbl KPUCTALIOTpapuu

- KoMmbtoTepHbie TEXHOJIOTUN

OCHOBHBIMU NPUHIUIAMH JIOTUYECKOW U COAEPKATEIbHO-METOANYECKON
B3aMMOCBS3H JJaHHOM MpakTUKHU ¢ Apyrumu yactsamu OII sBisroTcest:

* HHTETpalys U MEXIUCLUIUIMHAPHOE B3aUMOICHCTBHUE;

* CBA3b TEOPHUH C IPAKTUKOM;

HAayYHOCTbh, MPEIIOJAramplas COOTBETCTBUE BBIOPAHHBIX METOJOB
MCCJIEIOBAHMS YPOBHIO COBPEMEHHOM HAYKH;

* YYET HAYYHBIX HUHTEPECOB CTYACHTOB;

* IESITEJIBHOCTHBIN MOJXO0M, CHOCOOCTBYIOIIUN (POPMUPOBAHUIO aKTUBHOTO
OTHOILIEHUS K TPUOOPETEHUIO TEOPETUUECKUX 3HAHUI U MPAKTUUECKUX YMEHUU.

VYyeOHas mpakTUKa HalpaBieHa Ha NpHoOpeTeHne Oosiee yriryOJEHHBIX
pO(ECCUOHATIBHBIX YMEHUN M HABBIKOB M MOATOTOBKY K HAIMCAHUIO W 3alUTE
BBIITYCKHOM KBAJIM(PUKATMOHHOW PabOTHI.

4. TUIIBI, CIIOCOBHI, MECTO " BPEMS I[MPOBEJAEHU A
ITPOU3BOJICTBEHHOM ITPAKTHUKU

[Ipou3BoacTBEHHAsT MpPaKTHUKa MPOBOAMTCA B COOTBETCTBUM C Y4YEOHBIM
IJIAHOM M KaJeHAapHBIM y4eOHbIM rpadukom Bua npakTuku — mpou3BOACTBEHHAS
MpaKTUKA.

Tun npakTUKu — MeJarornueckas MmpaKkTUuKa.

Cnoco6 npoBefieHus — CTallMOHapHasl.

[legarornyeckasi NmpakTUKa MPOBOJUTCS B PaccpelOTOYEHHON (opme B
TEYEHUE BTOPOro cemectpa oOydeHus: (2-il Kypc), TPyJAOEMKOCTh MO y4eOHOMY
riany 3 3aueTHbie equHuUIlbl (108 yacon).

MecToM mnpoBeACHHUS NPAKTUKU SBIAIOTCS CTPYKTYpHBIE MOJpa3iesieHus
JIBOY (dusuku HU3KOPAa3MEPHBIX CTPYKTYP, JabopaTtopuu Kadeapor).

JUJist i1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI U MHBAJIUJIOB BHIOOP
MECT MPOXOKACHUS MPAKTUKHU COTJIacyercs ¢ TpeOOBaHUEM MX JTOCTYIMHOCTH IS
JaHHBIX OOYYaIOIIMXCS U TPAKTHKa IMPOBOIAUTCS C YYETOM OCOOEHHOCTEH HX
NCUXO(U3NYECKOTO Pa3BUTHUS, WHAUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSIHHS
3JI0POBBS.
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5. KOMIIETEHILIN

OBYYAIOIIETOCH,

OOPMUPYEMBIE B

PE3VJIbTATE TIPOXOXJIEHUS TTPOU3BOJICTBEHHOI TTPAKTHKM.
ITEJATOI' MYECKOM ITPAKTUKU

B pesynbTaTe NpOXOXKIEHUA MPAKTUKU Yy BBITYCKHHKA JOJKHBI OBIThH
chOopMHpPOBaHbI YHUBEpPCATIbHBIE U MPOdEeCCHOHATBHbBIE KOMITETCHIIUH.

yHI/IBepcaJILHLIC KOMIICTCHIII BBIITYCKHHUKOB u HHINKATOPBI ux
JOCTUIKCHUS:
HanmeHnoBanue Konx 1 HamMeHoBaHHe Kox u HauMeHOBaHMe MHAUKATOPA 10CTHKEHUsI
KaTeropuu YHHMBePCAJIbHOI YHHMBEPCAJbHOIH KOMIETeH MU
(rpynmnbi) KOMIIETEHMH BbINYCKHUKA
YHHMBEPCAJTbHBIX
KOMIIeTeHIU I

Camoopranu3zanus 1
caMopa3BUTHE (B TOM
YHCIIE 37I0POBbE-
cOepexeHme) CIIOCOOHI e

CaMOOIICHKHU

YK-6 CriocobeH onpeaensTs u
peaTn30BBIBATh IPHOPUTETHI
COOCTBEHHOM JEATENHLHOCTH K

COBCPUICHCTBOBAHUA HA OCHOBC

VK-6.1 HaXOJHT U TBOPYECKH UCHOJIB3YET
HMEIOIHUHICS ONBIT B COOTBETCTBUH C 33/1a4aMHt
CaMOpa3BUTHS (B TOM YHUCIIE 3T0POBbECOCPSIKCHIE)
YK-6.2 onpenenser mpHOPHUTETHI CBOCH
JeATEIEHOCTH U pa3padaThIBaeT CTPATETUIO
JMYHOCTHOTO ¥ NPO(ECCHOHANBHOTO Pa3BUTHS HA
OCHOBE COOTHECEHHsI COOCTBEHHBIX LieTeH U
BO3MOJXKHOCTEH ¢ pa3BUTHEM W30paHHOM chepsl
npoQeCCUOHANBHOM JACSITEIBHOCTH

YK-6.3 mianupyet npodecCHOHAIBHY0 TPACKTOPHIO
C yueToM 0cOOSHHOCTE! Kak MpoghecCHOHAIBHON,
TaK ¥ IPYTUX BUAOB ACATEIHLHOCTH U TpeOOBaHUI
pBIHKA TpyJa

KOI[ H HAUMEHOBAHHUEC UHAUKATOPA
JAOCTHKCHHUHA KOMIIECTCHIINU

HaumeHnoBanmne noka3aTtessi OLeHUBAHUSA
(pe3yJbTaTa 00y4eHus)

VYK-6.1 HaxouT 1 TBOPUYECKU
UCIIOJIb3YeT UMEIOIIUICS OIIBIT B
COOTBETCTBHH C 33/1a4aMH
caMoOpa3BUTHS (B TOM YHCIIE
3JI0pPOBbECOCPEIKEHUE)

3naem OCHOBHBIE IPUHLUIIBI U OCOOCHHOCTH
CaMOOpTaHU3aIMK ¥ CAaMOPA3BUTHSI TMYHOCTH (B TOM
4rcie 30pOBbecOepeKeHNE)

Ymeem npuMeHSITh OCHOBHBIE IPUHIIMIIBI
CaMOBOCIIUTAHUSI U CaMOOOPa30BaHuUs, UCXOIS U3
TpeOOBaHUI PBIHKA TPYyAa

Braoeem naBbikamu OMpeacIATL U pC€aIn30BbIBATH
MMPUOPUTETBI CaMOPAa3BUTH, cIocobaMu yYHpaBJICHUS
CBOECH IM03HABATEIIHLHOM JACATCIBbHOCTBIO

YK-6.2 onpenensieT mpuOpUTETHI CBOEH
JeSITeIbHOCTH B pa3pabaThiBacT
CTPaTEru0 TUYHOCTHOTO H
po(heCCHOHANTBHOTO PAa3BUTHS HA
OCHOBE COOTHECEHUSI COOCTBEHHBIX
nesneit 1 BO3MOXKHOCTEH ¢ pa3BUTHEM
n30paHHOM chepsl MpodecCHOHATEHOMI
JICATSIIbHOCTH

3naem 0CHOBHBIE CTIOCOOBI OTIPEIENCHUS TPHOPUTETOB
CBOEH JEeSATEIBHOCTH, IPUHIIAIIEI CAMOKOHTPOJIS U
peduiexcun, TO3BOJISIONINE CAMOCTOSITETHHO
KOPPEKTUPOBATH 00YUICHIE 110 BEIOPAHHOMN TPACKTOPHH

Ymeem cOOTHOCHTH COOCTBEHHBIE LIEJIN U BO3MOXKHOCTH
C pa3BuTHEM H30paHHOU cepbl, pa3padaThiBaTh
CTPATETHIO JMYHOCTHOTO U MPO(HECCHOHATIBLHOTO
pasBUTHS

Brnaoeem naBpikamMu OCYIICCTBJICHUA CaMOOICHKH,
PaCCTaHOBKHU IMPUOPUTETOB B cBOCH HpO(bCCCHOHaHBHOﬁ
JACATCIIBHOCTHU

YK-6.3 mnanupyer
po(dheccCHoHABHYIO TPACKTOPHIO C
y4eTOM 0COOEHHOCTEH Kak

3naem 0COOEHHOCTH JIMYHOCTHOT'O U
po(heCCHOHATIBHOIO PAa3BUTHS, CIIOCOOBI U METOIbI
TUTAHUPOBAHUS TPAEKTOPUU PA3BUTHUS JIMYHOCTH
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Koa n HanumeHoBaHue HHAUKATOpa
JAOCTHKCHHUHA KOMIICTCHIIMH

HaunMenoBaHue moxa3aresisi OeHHUBaAHHS

(pe3yJbTaTa 00y4eHus)

pBIHKA TpyAa

npohecCHOHANBHOM, TaK U IPYTHX
BUJIOB JICATCILHOCTU U TPEOOBaHUIA

Yumeem nmannpoBath IpoQeCCHOHATEHYO TPACKTOPHIO C
Y4eTOM O0COOCHHOCTEH Kak MpOo(ecCHOHANLHOH, TaK U
JPYTUX BUJIOB JIESTEIHHOCTH

Braoeem naBbIkaMu IPOSKTUPOBAHHS JIMIHOCTHOTO U
Mpo(heCcCHOHATBHOTO Pa3BUTHSA C YIETOM 0COOEHHOCTEH
JIPYTHX BUJIOB JICATEIHHOCTH U TPSOOBAHUH PhIHKA TPYa

HpO(I)CCCI/IOHaJIBHBIe KOMIICTCHIIMK BBIIIYCKHHUKOB MW HHIHKATOPbI HX
JOCTHUKCHUSA.
Tun 3agau Kon u HaumMeHOBaHHe
npogeccuoHAIbLHOMI Kon n HaumeHoBaHMe MHAUKATOPA

KOMIIETeHIIU U JOCTHKEeHUS] KOMIIETeHIMH
(pe3y/bTaT 0CBOCHUSA)
K-13 CriocobOeH nMpoBOaNUTH

nabopaTOpHBIC U MPAKTHICCKUE IIK-13.1 ucnons3yeT COBpEMEHHbBIE
HayuHo- 3aHATHSA CO CTYACHTAMH, 00pa3oBaTeIbHBIC TEXHOJIOTUH B yIEOHOM
. KOBOJANTH KypCOBBIM nporecce
negarortycCKumn 124 A P pot

NPOCKTUPOBAHUEM H
BBINTOJTHEHHEM BBIITYCKHBIX
KBaTM(UKAIMOHHBIX paboT
OakanaBpoB

[IK-13.2 mpoBoauT y4eOHBIC I
KOHCYJIbTATHBHBIC 3aHATHSA CO CTYJACHTAMHU

TI1K-14 CnocobeH oBiazeBaTh
HABBIKAMU Pa3pabOTKH yueOHO-
METOIMYCCKUX MATCPHUAIIOB JIJIs
CTY/ICHTOB IO OTJCILHBIM BHIAM
YUeOHBIX 3aHITHN

[IK-14.1 BeImoNHSIET TPEeOOBAHMS,
perIaMeHTHPYIOLINE MIPaBuiIa pa3paboTKu
yueOHO-METOANYECKUX MaTepUaIOB

I1IK-14.2 pa3pabaTbIBaeT OTAEIbHBIC YJIEMEHTHI
y4eOHO-METOJUUCCKUX MATCPHUAJIOB 10
OTJICJILHBIM BHJIAM YUCOHBIX 3aHATHI

IK-15 CriocoOeH nMpoBOaUTh
o0y4eHHe COTPYIHUKOB
HETOCPENICTBEHHO Ha
TIPEIPHUSATHH/B 1a00paToOpun

IIK-15.1 ucnonb3yeT coBpeMeHHBIE CPEeICTBA U
TEXHOJIOTUH 00Y4EHHUsI, IPUMEHSIET
COBpPEMEHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH

[IK-15.2 mpoBoauTs 00y4eHHE COTPYTHUKOB
HETIOCPEICTBEHHO Ha MPEATIPHUATHN/B

nabopaTopun

Koa v HanmMeHOBaHHE
HHIMKATOPA T0CTHKEHUS
KOMIIeTeHIMH

HaumeHnoBanue nokasaresisi OeHUBAHUS
(pe3yJbTaTra 00y4eHust)

I1K-13.1 ucnonp3yeT cCOBpeMeHHBIE
obOpa3oBaTelbHbIE TEXHOJIOTHH B
y4eOHOM Ipoliecce

3naem coBpeMeHHbBIE 00pa30BaTENbHBIE TEXHOIOTHH

Ymeem BuienuTh HanboJIee MOAXOMAILYI0 00pPa30BATENILHYIO TEXHOIOTHIO
B COOTBETCTBUU CO CBOEH HAy4HO-IE€JarornYecKoi 3a1aueit

Bradeem nenarorndeckuMy HaBbIKAMH, OTBEYAIONUMH COBPEMEHHBIM
TpeOOBaHUSAM y4eOHOTO IpoIiecca

[1K-13.2 npoBoxut y4eOHbIE U
KOHCYJIbTaTUBHBIE 3aHATHUS CO
CTYAECHTaMHU

3unaem 0CHOBBI KOMMYHHUKAITUI CO CTyJIeHTaMH B y4eOHOII 1
KOHCYJIbTATHBHOM JIESITEEHOCTH, TPEOOBaHMS K KYpCOBOMY
IIPOEKTUPOBAHHIO U BHITIOJHEHHUIO BBIITYCKHBIX KBAJTH()UKAIIMOHHBIX padoT
0akajaBpoB

Ymeem IPOBOAUTH na60paT0pHLIe, MNPAKTUICCKUEC U KOHCYJIbTATUBHBIC
3aHATUA CO CTYACHTAMU, OCYHICCTBJIATH PYKOBOACTBO KYPCOBBIMU U
BBIITYCKHBIMU KBEU'II/I(i)I/IKaHI/IOHHI)IMI/I pa6OTaMI/I 6aKaHaBpOB

Bradeem meronamu 1 npueMamMu IpoBeACHHS y4eOHBIX U
KOHCYJIbTaTUBHBIX 3aHATHI CO CTYA€HTAMH, HaBBIKAMH PYKOBOJICTBA
KYPCOBBIMH M BBIITYCKHBIMH KBAJTN(HKAITMOHHBIMH PaboTaMi OaKaaBpOB

[IK-14.1 BeImonHseT TpeOOBAHMUS,
perIaMeHTHpPYIOIIHe MpaBuiIa
pa3paboTKu yueOHO-METOIUIECKIX

3naem TpeboBaHUs U TpaBHUiIa pa3pabOTKH YIeOHO-METOINIECKUX
MaTepHaJIoB

Ymeem ocyniecTBIATH pa3paboTKy yueOHO-METOIMIECKUX MATEPHAIIOB C
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Kox 1 HamMeHOBaHHE
HHINKATOPA T0CTHKEHHU S
KOMIIeTeHIMH

HaumeHnoBaHnue nokasaresisi OleHUBAHUS
(pe3yJbTaTra 00y4eHust)

MaTepuraioB

y4€TOM HOPMaTUBHBIX TpeOOBaHUI

Biazxeer HaBBIKAMU aHaNIN3a U IPUMEHEHHS HOPMAaTHBHOH JOKYMEHTAUH
JUTs pa3paboTKu yaeOHO-METOIMUECKUX MaTePHAaJIOB

[IK-14.2 pa3pabaTsiBaeT
OTZAETbHBIE 3JIEMEHTHI Y1eOHO-
METOIMYECKHX MaTEPHAIIOB MO
OTAETBbHBIM BHIAM Y4€OHBIX
3aHATAN

OTACJIbHBIM BUaM y‘lC6HLIX 3aHATUH

3naem MeTomoIIOTHIO pa3pabOTKH yu4eOHO-METOJMYECKUX MaTEPHaIoB IO

BBIYHCIIMTCIIBHBIC 3aJa91

Ymeem cocTaBnATh MiTaHbl 1a0OPATOPHBIX M MPAKTHIECKUX paboT, CTABUTh

Bradeem naBpikamu pa3pabOTKH 3JIEMEHTOB YIE€OHO-METOTNIECKUX
MaTepHaJIOB IO OTJICJILHBIM BUIaM YUeOHBIX 3aHATHH

ITK-15.1 ucnonp3yer coBpeMeHHbIE
Cpe/CTBa ¥ TEXHOJIOTHH 00Yy4eHHS,
MPUMEHSET COBPEMEHHbBIE
o0pazoBaTenbHbIE TEXHOJIOTUU

3Haem COBPEMEHHBIE CPEACTBA M TEXHOJIOIMH 00yUeHUS

Ymeem NPUMEHATH COBPEMCHHBIC CPCICTBA, IEAATrOTrMYCCKUEC U APYTrue
TCXHOJIOTUH, B TOM YHUCJIC I/IH(I)OpMaIII/IOHHO-KOMMyHI/IKaHI/IOHHLIe,
HeOGXOZ[I/IMLIe JJI1 OCYIIECTBJICHU S OGpa?,OBaTeJ'ILHOfI JACATCIPHOCTU

Braodeem naBpikamu NPUMEHCHHSA COBPEMCHHBIX CPEACTB U
06pa30BaTeHLHLIX TEXHOJIOTUM B 06pa30BaTeJ’ILHOfI JACATCIbHOCTH

I1K-15.2 npoBoaut obyueHue
COTPYJHHKOB HETIOCPEICTBEHHO HA
TPEITNPUATHN/B TaOOPaTOPUH

nabopaTopun

3Haem MaTepHATIbHO-TEXHUUYECKYIO 0a3y CBOETO NPEAPUATHS UITH

Ymeem BbIOMpaTh ONTUMATIBHBIE METOANKHI NIPOBEICHHS O0ydIeHUS
COTPYJHHKOB HETIOCPEICTBEHHO Ha MPEANPHUATHH/B Ta00PaTOPUH

Bradeem HaBbIKaMM TIPOBEACHUS O0YUEHHS COTPYJHUKOB
HETIOCPECTBEHHO Ha MPEANPHATHH/B 1abopaTopun

6. CTPYKTYPA U COHEPXAHHUE IIPAKTHUKHK, B TOM YHUCJIE
ITPAKTUYECKO! ITOJITOTOBKH

Bunel paboT Ha npakTUKe, B TOM dopma
Ne YHUCIIe MPAKTUYeCcKas MOATOTOBKA | TpyqoeMKOCTh
n/m ITalbI NPAKTHKH Y caMOCTOsITeNTbHas paboTa (B yacax) TERYIIETO
CTy/IeHTOB KOHTPOJIA
1. ITonroroBUTEIBHBII O3HakoOMIJICHHE CTYJEHTOB C IeisiMu | 18 gacos. JIHEBHUK
aTan U 33ja4aMi  y4eOHOW IPaKTHKH, HPaKTHKU
HUHCTPYKTaXK o TEXHHKE
06€e30MmacHoCTH, ITOCTAHOBKA
WHIMBHYaJIbHBIX 3aJaHUH
2. OcHOBHO¥ dTan Coop HEOO0XOTUMO Uit | 72 4acos. Cobecenora
BBIIIOJIHEHHUS JIAHHOM paboThI HHUE,
uHpopmanum, BBINIOJTHEHHE JlHEeBHHK
OCHOBHOTO  0o0beMa  paboT 1O NPaKTUKH
NpaKTHKE B COOTBETCTBUU 33/1a4aMH,
IMOCTABJICHHBIMH PYKOBOJUTCIIEM
3. 3aKTFOYNTENbHBIN Qopmanuzania U 0000mmenue | 18 yacos. 3amuTa
aTan U3Yy4EHHOTO ¥ OCBOCHHOTO B XOe oT4eTa
y4eOHOH  TIpakTHKe, TIOATOTOBKA
MMACEMEHHOTO OT4YeTa, pa3paboTka
Npe3eHTaINU
HUTOT'O 108 uac.
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7. YUYEBHO-METOJIMYECKOE OBECIIEYEHUE CAMOCTOSTEJILHOM

PABOTHI CTYJEHTOB HA ITPOM3BOJJCTBEHHOM ITPAKTHUKE
VY4eOHo-MeToAMYEeCKOE 00eCIeYeHNE CaMOCTOSATENbHON PabOThl CTYIEHTOB

Ha MPaKTUKE OIpPEAEseTCs BBIOPAHHOM TEMOW HCCIEAOBAHUS U KOHKPETHBIM
3aJlaHAEM, IIOJYYEHHBIM OT HAyYHOTO PYKOBOJIHWTENSA, W BKIKOYACT H3YUYCHHE
TEOPETUYECKOI0 MaTepuaja IO TEeMaTUKe y4eOHOM MPaKTHUKKA C TMOATOTOBKON
0030pa 1Mo TaHHOW TeME U BBHIITOJIHEHUE KOHKPETHOM MPaKTUYECKON 3a/1auH.

1. Texymas camocTosiTenbHas padoTa CTyIEHTOB:

* TIOMCK JMTEpaTypbl U DJIEKTPOHHBIX HCTOYHUKOB HH(pOpMaALUM 110
3aJJaHHOU TEME C LIEJIbI0 HApaOOTKU HaBBIKOB Pa0OTHI C HAYYHOM JINTEPATYPOH;

* U3y4YEHHE TEMbl MHAMBHUAYAIBHOTO 33J]aHHsI Ha yUeOHYIO IPAKTUKY;

2. TBopueckas MpoOJIEMHO-OPUEHTUPOBAHHASI CAMOCTOSITENbHAs paboTa
HaIlpaBJ€Ha Ha Pa3BUTUE MHTEIUIEKTyaJIbHBIX YMEHUMN, pa3BUTHE AHATUTUYECKUX
CIIOCOOHOCTEM  KOMIUIEKCA  YHHMBEPCAJIBHBIX M 00nienpodeccuoHaIbHbIX
KOMITETEHLIUM, TOBBIIIEHNE TBOPYECKOIO MOTEHIHAIA CTYJEHTOB M 3aKIH0YAEeTCs
B:

* IIOHCKE, aHaJIM3€, CTPYKTYPUPOBAHUM U MIPE3ECHTALIMH UH(DOPMALINY;

* aHaJIM3€ CTATUCTMYECKUX M (PAKTHUUECKUX MATEPHAIOB MO 3aJaHHON
TEME, IPOBEACHUM pPACUYETOB, COCTAaBICHUU OTYETOB HAa OCHOBE 3aJaHHBIX
apameTpoB;

3. KonTpomb camocTosTeIhHOU PaOOTHI CTYJICHTOR.

OneHka pe3yibTaTOB CAMOCTOSITEIBHOM pabOThl OpPraHU3yeTcsl Kak
€MHCTBO JIBYX (POpPM: CAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IPENOJaBaTessl.

OcHoBonoJararonieil LEJbI0 MPOXOXKACHUS TNPAKTUKH Yy CTYIEHTOB
HanpaBienuss  11.04.04  DnexkrpoHMka W HAHOPJEKTPOHUKA  SBJISIETCS
CUCTEMATU3ALIMS MOJIYYEHHBIX 3HAHWM, (dopmupoBaHue HAaBBIKOB
CaMOCTOATENBbHON pabOThl ¢ YUEOHOW M Hay4YHOU JINTEPATypOH, a TaKKe pa3BUTHE
MPAKTUYECKUX HABBIKOB OINBITHO-3KCIEPUMEHTAIBHON paOOThI, a TaK K€ HABBIKOB
BJIAJCHUS TPUKIAJAHBIM IMPOTPAMMHBIM OO€CIIeUEHUEM, MOBBIILICHHE OO0IIeH U
npo¢deCCUOHATIBHON APYIUIIMU 00YyYarOIIerocs.

IIpn BbIXOZE HAa MPAKTHKYy HA MEPBOM YCTAaHOBOYHOM 3AHITHHM KaXKIOMY
CTYJEHTY BBIIAETCS MHAUBUIYAJIBHOE 33JaHUE HA MIPAKTUKY, B KOTOPOM OIMCAHBI
U JIeTAIbHO MOSICHEHBI KaXAbIH 3Tall MPAaKTUKH, BKIIOYas 00bEM U COJCpIKaHUE
paboT, KaneHAapHbIN TUTaH, (POPMBI TEKYIIEH U TPOMEKYTOUHOM aTTeCTAIIHH.

CamocTtosiTenbHass pabora cTyaeHTa (COMIACHO  WHIUBUAYAJIbHOMY
3aJIaHUI0) BKJTIOYACT:

1) uccnenoBanue npodJIEeMaTUKU BEIOPAHHOM MpeIMETHOM 00JacTH;

2) BBINOJIHEHUE UHANBUIYATIbHOTO 3a]aHUs;

3) aHanIM3 MOJIyYEHHBIX PE3YJIbTaTOB, UX MHTEPIPETALMSA U KOPPEKTHPOBKA
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TJTAHOB MCCIICIOBAHUSI.

Kpatkoe conepxanue KakJoro 3Tana BKIOYaeT:

1) Oran uzyuenue npoOIeMaTUKU BHIOPAHHOW MTPEAMETHON 00JIaCTH:

1.1 wu3ydeHuwe mpoOJEMBbl C IIEJbI0 BBISBICHUS OCHOBHBIX (DaKTOPOB,
BIUSIONMMX HAa MAaTEMAaTHYECKYI0 MOJIeTb, OTMPEASICHUS COOTBETCTBYIOIIMX
napamMeTpOB, MO3BOJISIONINX OMMUCHIBATH UCCIEAYEMbIH O0BEKT;

1.2 ananuTH4eckuii 0630p AUTEPATYPHBIX HCTOYHUKOB, aHATIN3 U CPaBHEHNE
UX MEXy CO00ii;

1.3 cucremaruzanus u 000011I€HNE BCETO HAKOIIJICHHOTO MaTepurara.

2) DTtan BBHINOJHEHUS HWHIUBUIYAIBHOTO MPAKTHUYECKOrOo  3aJaHUs
MPEANosaraeT BbITOJIHEHHUE CIEAYIOMMNX padoT:

2.1 ¢popMynmupoBKa MOCTAHOBKY 3a7a4d HA OCHOBE aHAIM3a Pa300OpaHHBIX U
W3YYCHHBIX METOJOB PEIICHHS aHAJOTUYHBIX MaTEMaTHYCCKUX W TPUKIIATHBIX
3amad;

2.2 0030p OporpaMMHBIX U1 MAaTEMAaTUUYECKUX METOOB;

2.3 pa3paboTka ajJropuT™Ma perieHus: MOCTaBICHHONW MPUKIIATHON 3a7auul U
MIPOCKTUPOBAHUE CTPYKTYPhI MPOTPAMMHOI0 KOMILJIEKCA.

3) Dtamn, CBsI3aHHBIA C aHAJTU30M IMOJYYEHHBIX PE3YJIbTATOB, MPEIOJIaracT
W3YYCHUE METOJOB pEIICHUS ITOCTABICHHOW 3a7adyu, CPaBHCHHE IOJTYYCHHBIX
pE3yNbTaTOB C pE3yJbTaTaMH B OIMyOJWKOBAaHHBIX HMCTOYHWKAaX. OmHUM U3
BOKHEUITUX Ha4YaJIbHBIX JTAMOB SBISICTCS JUTEPATYPHBIA 0030p COBPEMEHHOTO
COCTOSIHUA MPOOJIEMATUKH MPEIMETHON 001aCTH.

OOyuaromuecs Ha JaHHOM JTale CaMOCTOSATEIbHO  paboTaloT ¢
JUTEPATYPHBIMU MUCTOUHUKAMHU — YUEOHBIMU U HAYYHBIMU M3JAHUSAMHU (YUCOHUKH,
CIIPaBOYHBIE W3aHMsI, MOHOTpaduHu, CTaTbU B HAYYHBIX )XypHaiIaX M COOpHUKAX
TEMaTUYECKUX Hay4YHBIX KOH(EpeHIUH, SJICKTPOHHbIE YYEOHUKH, CTaThbU U
MaTepualibl, pa3MeIlleHHbIe Ha ouimaibHbIX Internet- pecypcax).

OcHoBHas paboTa Ha TPETHEM ITAIEe — aHATIU3 MTOTYYECHHBIX PE3YIbTATOB, UX
WHTEPIPETANS U KOPPEKTUPOBKA TIJIAHOB MCCIICIOBAHUS.

3aKIroYnTeNbHAS YacTh — IMOATOTOBKA OTYETa O MPOJEiIaHHOW padore ¢
aHAJIM30M TIOJYUYEHHBIX PE3YyIbTaTOB U BHIBOJIOB.

TemMbl HHAUBUAYAJIBHBIX 3a1AHUI
1. CocraBuTh I1aH (JEKIMOHHOT0) 3aHATUSA Ha TeMy «HynpMmepHas cTpykTypa
(Marmyeckue KjacTepbl) Ha MOBEPXHOCTH MOJIYNPOBOJIHUKA: (OPMUPOBAHHE, CBOMNCTBAY
U TIPOBECTH €r0, pa3paboTaB MPE3EHTALIUIO.
2. TlpoBectn mnabGoparopHyto paboty mno Teme «Co3laHue OJHOMEPHOM
CTPYKTYpbI (HAHOIIPOBOJIOKH ) HAa MOBEPXHOCTH MOTYITPOBOTHUKAY.
3. IlpoBecTn mpakTHueckoe 3aHATHE Ha TeMy «JIBymMepHas CTpYKTypa
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(TTOBEpXHOCTHAsI PEKOHCTPYKIMSI) Ha MOBEPXHOCTH IOJYIPOBOJHUKA: (hOPMHUPOBAHUE,
CBOMCTBa.

4, Opranm3oBaTh KOHTPOJIUPYEMYIO CaMOCTOSATEIbHYIO padOTy CTYACHTOB Ha
teMy «llopuCThIf TOTYTIPOBOAHUKOBBI MaTepual: (GopMUpPOBaHNE, CBOWCTBAY.

5. IlpoBecTn ceMHHapCKOE 3aHATHE HAa TeMy «HaHOKpHUCTAIBl Ha TOBEPXHOCTH
MOJIYITPOBOTHHKA: (POPMUPOBAHUE, CBOWCTBAY.

8. ®OPMbI ATTECTALMU (11O UTOTI'AM ITPAKTHUKHN)

ATTecTalus 1o yueOHON MPaKTUKE MPOBOIUTCS PYKOBOJUTEIIEM MPAKTUKH.

OueHka 1o TpakTUKE NPUPABHUBACTCA K OICHKAM IO TEOPETUUYECKOMY
OOYYEeHHUIO M YYHMTBIBACTCS IIPU IIOJIBEJICHUH MTOTOB OOIIEH YyCIEBaeMOCTH
cTyneHToB. CTyJIeHThI, HE BBITTOJIHUBIIKE IPOTPAaMMYy MIPAKTUKH 10 YBAXKUTEIbHON
NpUYMHE, HMEIOT TMPaBO MPOUTH MNPAKTUKY BTOpUYHO. CTylIEeHTHI, HeE
BBITIOJTHUBIIIUE IPOrpaMMy MPAKTUKH 0€3 YBAKUTEIbHON MPUUMHBI, CAUTAIOTCS HE
BBITIOJTHUBIIUMH yUE€OHYIO MPOrpaMMy M OTYHMCIISIIOTCS M3 YHHUBEPCHTETa Kak
HMEIOIME AaKaJEMUYECKYI0 3aJ0JDKEHHOCTh B IOPSAJKE, MPEAyCMOTPEHHOM
YcraBom [IBDY.

ITo utoram yueOHOM MPAKTUKH MPEIOCTABISACTCS U 3aIHUIIACTCS OTYET,
BBICTABJIACTCS 3a4ET C OIEHKOM.

Kpurepuu BpicTaB/IeHHsI OLICHKHU CTY/ACHTY HA 3a4eTe M0 NPaKTUKe

Onenka TpedoBanus k copMUPOBAHHBIM KOMIIETeHIMAM

«OTJINIHO» BBICTABIIACTCS CTYHEHTY, €CIM CTYACHT IIOKa3blBa€T IPOYHBIE 3HAHUS
OCHOBHBIX MPOLIECCOB H3y4yaeMOH TpeIMETHOH 00JacTH, BlaJeHHE
TEPMUHOJIOTUYECKUM allapaToM, YMEHHE OOBSICHSATH CYIIHOCTH SIBICHHI,
MIPOLIECCOB; AAIOTCA apryMEHTHPOBAHHBIE OTBETHI, MPUBOIATCS INPUMEPHL;
OTYET OTJINYAETCS TIIyOMHOM U MOJIHOTON PAaCKPBITUS TEMBI

«XOpOLIO» BBICTABIICTCS CTYICHTY, €CIM CTYACHT OOHApy)XHUBaeT NPOYHBbIC 3HAHUS
OCHOBHBIX IPOLIECCOB MU3y4aeMOW MpeIMETHON 00JIacTH, YMEHHUE OOBSICHSTDH
CYIIHOCTh SIBICHHH, MPOIIECCOB, YMEHHWE JeNaTh BBIBOJBI M 0000OIICHUS,
JaBaTb ~ apTYMEHTHPOBAHHBIE OTBETHI, IPHUBOAMTH MPHUMEPBI; OTUYET
OTIIMYAETCS TIIYOMHON W TIOJTHOTOM pacKpbITHs TeMbl. [lomyckaeTcst onHa -
JIB€ HETOYHOCTU B OTBETE

«YZAOBIETBOPUTEIBHO» BBICTABIIIETCSl CTYICHTY, €CIIM CTYIEHT OOHapy>KMBaeT 3HAHHE OCHOBHBIX
BOIIPOCOB ~ TE€OpUM; c€JIa00 aHAJIU3UPYeT SBJIEHUS, IPOLECCHl, JaerT
HEJ0CTaTOYHO apryMEHTHPOBAaHHBIE OTBETHI; OTUYET, CBHUJACTENBCTBYET B
OCHOBHOM O 3HAaHWM TMIPOIECCOB HM3y4aeMOH TIpeJMETHON OO0JacTH,
OTJIMYAETCS HEJIOCTATOYHOM TIYOMHOM W TIIONHOTOH pACKPBITUS TEMBI.
JlonyckaeTcss HECKOJBKO OIIMOOK B COJACp)KaHMHM OTBETA; HEYMEHHE
MIPUBECTH TPUMEP pPAa3BUTHS CHUTYallMd, MPOBECTH CB3b C JAPYTUMH
acreKTaMH U3ydaeMoi o0nacTu
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«HEY/IOBJICTBOPUTEIBHO» | BBICTABIISCTCS CTYICHTY, KOTOPHIM HE BBITIOJHHUI MPOTPAMMY IMPAKTHKHU, HE
yYMEEeT HCIOIh30BATh TEOPETHUYECKHE 3HAHWUA TPU BBIIIOJIHEHUH 3aJIaHUS T10
MpaKTUKe, HE CHOPABISETCS C 3ajlayaMH, BOIPOCAMH U JIPYTUMHU BHUAAMH
MIPIMEHEHHUs 3HAHUIl, HE OTBETWJI Ha OCHOBHBIE BOTPOCHI BO BPEMS 3aIUTHI
MIPAKTHKH

Texymuii KOHTpoJIb 3a pabOTON CTYJEHTOB OCYIIECTBIISIETCS BO BpeMs
IPOBEJCHUS CcOOEcelOBaHUI, MPOBEPKU IPOMEKYTOUHOM OTYETHOCTU IO
BBITTOJTHEHHBIM WHMBUAYAJIbHBIM 3aJaHUSM.

[IpoMeXyTOUHBIM  KOHTPOJb  OCYIIECTBISETCS  IIOCJIE  YCIIEIIHOIO
IIPOXOXKIEHUS CTYACHTAMH TEKYILIEr0 KOHTPOJIA, B BHJE 3a4eTa C OLIEHKOU.
JamMra IpeIyCMaTpPUBAcT  YCTHOE  BBICTYIUICEHHE IO HM3y4aeMOW TeMe
(YTBEp)KIEHHOW B MHAMBHUAYAJIbHOM 33J1aHUH) C MTOATOTOBKON U MPEACTAaBICHUEM
JIOKJIaJla U Mpe3eHTalud MO pe3yJbpTaTaM IpojeidaHHoN padoTel. HeoOxoaumbiM
JOIIyCKOM Ha 3alUTy SBJISIETCA IPEACTABICHUE HAa IPOBEPKY UTOIOBOTO OTYETA,
KOTOPbIM BKJIIOYAaeT B ce0d pe3yiabTaThl MPOBEAEHHBIX HKCIIEPUMEHTOB,
pa3pabOTaHHYI0O MAaTEMaTUYECKYI0 MOJENb, IPOrpaMMHbIe NPOAYKTbL. CTyaeHT
JOJDKEH T0Ka3aTh IMOJIHOE 3HAHHUE MPOOJIEMBI, TPOJEMOHCTPUPOBATH CBOOOIHYIO
OPUEHTALIMIO B MpoOJEeMaTUKE MpeIMETHOM 00JacTH, 3HaHWE TIOHATUH H
TEPMHUHOJIOTMM, OTBETUTh HA JIOIIOJIHUTEIBHBIE BOIIPOCBHI, OTYUTATHCSA O
BBIMIOJITHEHUH BCEX BUIOB PaldOT, MPENyCMOTPEHHBIX WHIMBUIYaJIbHBIM ILIAHOM
IIPaKTUKH.

OT4eT N0 NPAKTUKE AOJDKEH COAEPKATH:

*  TUTYJIbHBIU JIUCT;

* cojepkaHue (HAaMMEHOBaHUE Pa3/eiiOB, CTPAHMIIbI);

* BBCJICHMUE,;

* OCHOBHYIO YacCTh OTYeTa (M3JI0’)KEHUE MaTepuaa Mo paszesam);

* 3aKkiroyeHue (paccMaTpUBAKOTCS YCIOBUSA, B KOTOPBIX NPOXOAMIA
IIPAKTUKA, UMEBIIME MECTO HEAOCTATKU, a TAKXKE INPEIJIOKECHUS IO YIYUYILICHHUIO
MPaKTUKH);

*  CHHUCOK HCIIOJb30BaHHBIX UICTOYHHUKOB;

*  HEOOXOAMMBIE MPUIOKEHUS.

3ammra or4yera

be3  mpencraBieHus ~— OT3bIBA  PYKOBOAMTENSIT M ITOAIKCAHHOIO
PYKOBOIMTEIEM OTYETA CTYICHT K 3aIMTE MPAKTUKU HE JOIYCKAETCH.

OxoHyaTesnbHas OLEHKA MPAKTUKN, 3aHOCUTCS B AJIEKTPOHHYIO BEJOMOCTh B
J€Hb 3allAThl OTYETAa WIM TMOCIEAHUN [EHb IPAKTHKHA, ONPENENIeTCS Ha
OCHOBAaHWH PE3YJbTATOB 3allMTBl MpakTUKUA. [Ipu omnpeneneHun OLEHKU
MIPUHUMAETCS BO BHUMAHHUE:

*  OT3BIB PYKOBOJAMTEINS OT OPTAHU3ALINH;
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* KA4eCTBO CONEpKaHWS W OQPOPMIICHUS OTYETa U WILTFOCTPATUBHOTO
MaTrepuana;

* KauyecTBO JOKJIAJa;

* KauecTBO OTBETOB CTYJIEHTa HA BOIPOCHI B MPOIIECCe JUCKYCCUU.

B mpoiiecce 3auThl CTyACHT JOJKEH MT0Ka3aTh, YTO OCHOBHBIE PE3YJIbTAThI
MoJy4yeHbl UM JIM4HO. Eciam B mpoliecce 3aluThl PYKOBOJUTENb MPAKTUKU HE
MOJy4YyaeT TMOJATBEPXKICHUS HaJIW4Msl Yy CTYJCHTOB 3HAaHUHA U  HaBBIKOB,
HEOOXOMMBIX TSI BBITIOTHEHUS TAHHON PabOThI, TO OH MOXKET BBICTABUTH OIICHKY
"HEeYI0OBJIETBOPUTEIBHO" TaKe MPU XOPOIIIEM YPOBHE CaMOW PaOOTHI.

TunoBble 3aJaHUA ISl OLEHKH 3HAHMH, YMEHUH, HABBIKOB M OIbITA

AeATeJIbHOCTH
Ilpumep unousudyarbHo020 3a0aHUsL HA NPOUIBOOCBEHHYIO NPAKIMUK)

1. IlonroroBka cooOuieHuilt no teme: HayuHoe uccienoBaHue, €ro CyIIHOCTh U
ocobenHoctu.  Hayunas mnpoGOnema.  Hayunas rumore3a. XapakTepucTuka U
COJEp)KaHME  dSTaloOB  HAYyYHO-HUCCIEAOBATENbCKOM paboThl.  Meropoioruyeckue
npaBUja BBEJACHUS ¥ TPUMEHEHHsS TEPMHUHOB B HAYYHOM HCCIENOBaHUU. DOpMBI

HAyYHBIX UCCIICIOBAHUMN: (YHIaMEHTAIbHBIC U IPUKIIAIHEIC.

2. [IpoBectn mabopatopHyro padboTy mo Teme «Co3manue 0JTHOMEPHON CTPYKTYPHI
(HaHOTIPOBOJIOKH) HA MMOBEPXHOCTH MOIYIIPOBOTHUKAY.

3. [MogroroBka cooOmeHN 1O TeMe: Pe3ynbTaThl HAyYHO- HCCIICIOBATEIbCKON
paboThI: Hay4YHAsI CTAaThs, HAYYHBIN SKCTIEPUMEHT, AUCCEpTAIs, MOHOTpadus U ap.

4. TlpoBecTn TmpakTUYECKOE 3aHATHE Ha TeMmy «JIBymepHas cTpyKTypa
(TTOBEpXHOCTHAsI PEKOHCTPYKIIMSI) Ha MOBEPXHOCTH IMOJYIPOBOJHUKA: (OPMHUPOBAHUE,

CBOMCTBA».

5. [loaroroBka cooOuieHuit mo reme: OCHOBHbIE HCTOYHUKHA W METOJbI TOMCKa
HayyHOM wuHboOpMmanuu Ui ucclenoBaHus TpaHcauTepauuds W €€  3ajaya.
[TocnenoBaTeNnbHOCT ~ MOMCKAa  JIOKYMEHTAJIbHBIX  MCTOYHUKOB  HMH(OpMaIUu.

bubnnorpaduueckue ykasaTeln M TEXHOJOTHS UCIIOIb30BAHUS.

KOHTpO.]Ibele BOITIPOCHI IJIA IMOJATOTOBKH K 3aIlIMTE OTUETA IO NMPAKTHKE:

1. HayuHoe uccienoBanue, €ero CyluHOCTb U OCOOEHHOCTH.

2. Pecypcubie nokazatenu Hayku. [Tokazarenn 3p(heKTUBHOCTH HAYKH.

3. Merononorus 1 METOIMKA HAyYHOT'O UCCIIEI0BAHHS.

4. Temarornyeckuii KOHTPOJIb.

5. MeTonoa0rn4ecKuii 3aMbICes UCCIIEIOBAHUS U €r0 OCHOBHBIE ITAIIbI.

6. Hayunas rumnote3a. OcHoBHblEe TpeOOBaHUS, NPEIBSABISEMbIE K HAyUYHOM
TUIOTE3E.

7. OCHOBHBIE KOMITOHEHTBI METOJAUKHU UCCIIETOBAHMUS.
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8. O0mue npaBuia Mo ohopMIICHUIO HAYYHBIX MaTEPUATIOB.

9. Jlornueckasi cxeMa Hay4YHOT'O UCCJIEIOBaHUS.

10. Hayunas npo6yiema.

11. ®opmynupoBka eI NpEeANPUHUMAEMOr0 UCCIIEI0BAHUS U KOHKPETHBIX
3aJ1a4.

12. Tlpouenypsl omucaHusi O0O0BEKTa, IpeaMeTa W BbIOOpA METOIUKH
HCCIICJOBAHUS.

13. Ilpouenypsl onucanus OpoLecca UCCIAEAOBAHUS.

14. Hayunble METO/BI MO3HAHUS B UCCIICAOBAHUSX.

15. CymHocTh, cofepx’aHue U BUAbl SKCIIEPUMEHTA.

16. MeToapl MO3HAHUS B UCCIEAOBAHUSIX SKOHOMUYECKOMN JAEATETbHOCTH.

17. OcHOBHBIE MeTOABI TMOWMCKa WHGOPMAIUU  JUISI  WCCIICTOBAHMS
SKOHOMUYECKOU NEATEIBHOCTH.

18. Wcnomp3oBaHWe  MEIArOTHYECKMX  TEXHOJOTMH B I€JarormyeckKoi
NESITENHHOCTH.

19. UcTouHMKN HAyYHOU MH(POPMAIIUH.

20. Marucrepckasi AuccepTaius Kak BUJ Hay4YHOU pabOTHI.

21. YuuBepcanbHas aecsatudHas kinaccudukamus (Y IK).

22. bubnnoteuHo-6ubanorpaduueckas knaccudukamnus (bbK).

23. KoMmo3uiiysi Hay4HOTO MPOU3BEICHMUS.

24. OcHoBHble TpeOOBaHMA K BBEJACHUIO, OCHOBHOM YacTH, 3aKIIOUYEHUIO
PYKOTIIUCH HAYYHOU pabOTHI.

25. OcHoBHbIE TIpOLEAYPHI 0opMIleHUsT OMOIHOTrpaduIecKoro anmnapara.

26. KoMOOHEHTHI TIEAAarOrH4ecKOi NeATeIbHOCTH.

2’7. OCHOBHBIE CHCTEMBI OPTaHHU3ALNHN [I€JarOTHYECKOTr0 MpoLecca.

28. OpranuzanvoHHbie (POPMBI TEAATOTMUECKON ACSITEIILHOCTH.

9. VYEBHO-METOIMYECKOE MW HWH®OPMALIMOHHOE OBECIIEUEHUE
ITPON3BOJICTBEHHOM ITPAKTUKH
OcHoBHas JuTEpaTypa

1.T'opOenko, A. O. Cucrema MHTEHCUBHOTO OOYYEHUS! B BBICIIUX YUEOHBIX
3aBesieHusX. Teopus u npaktuka: Monorpadus [Dnektponnsiii pecypc] / A.O.
['opoenko, A.B. Mamacyes. - M.: KYPC: HUL] UH®OPA-M, 2019. — 240 c.: -
(Hayka). — URL: https://znanium.com/catalog/product/1009066 — Pexum
JOCTYIIA: IO MOJIUCKE

2.KonmaeB, B. JI. Meromonorus u TmpakTUKa HAyYHO-TIEAArOTHYECKOU
NeATeNIbHOCTH : yudeO. mocobue [DnekTpoHHwii pecypc] / B.J. KongaeB. —
Mockaga : U] «DOPYM»» : UHOPA-M, 2018. — 400 c. — (Briciiee o6pa3zoBaHue).
— URL: https://znanium.com/catalog/product/969590 — Pexum goctyma: 1o
MOATHUCKE

3.JleButec, [I. I'. [lenarornueckne TEXHOJOTUU : YUECOHHK [DIIEKTPOHHBIM
pecypc] / A.I'. Jleeutec. — Mocksa : UHOPA-M, 2019. - 403 c. — URL:
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https://znanium.com/catalog/product/1009066
https://znanium.com/catalog/product/969590

https://znanium.com/catalog/product/1027031 — Pexwum tocTyma: 1o MOIIMUCKE
4.OxonenoB, O. II. UuHOBalMoHHasi menaroruka : y4yeb. mocooue
[Qnektponnsbiil pecype] / O.I1. Oxonenos. — M. : UHOPA-M, 2019. - 167 c. -
(Bricmiee o0pa3oBaHue: Marucrtparypa). — URL:
https://znanium.com/catalog/product/949597 — Pexxum JocTyIia: 1o IMOAIKCKE
5. Oxomnenos, O. II. Ilenaroruka BICIIEH IIKOJBI | YYeOHUK [DIEKTPOHHBIN
pecypc] / O.Il. OkonenoB. — MockBa : UH®PA-M, 2019. - 187 c. — (Bsicuiee

oOpa3oBaHHe: Marwuctparypa). —
URL:https://znanium.com/catalog/product/986761 — Pexum jgoctyma: 1o
IIOAIINCKE

6. Ceprees, H. A. ®u3nka HaHOCHUCTEM : MOHOrpadus [DIEKTPOHHBINA pecypc] /
H. A. Ceprees, I. C. Pa6ymkun. — Mocksa : Jloroc, 2020. — 192 c¢. — URL:
https://znanium.com/catalog/product/1214463 — PexwumM g0CTyma: MO MOITHCKE

7. Crapxxunckuii, B. I1. MeTtomonoruss HayKd W WHHOBAI[HOHHAS JEATEIBHOCTD :

nocodue i aCMpPaHTOB, MArUCTPAHTOB U COMCKATENIEH YUEHOM CTEll. KaH/. HaAyK TeXH.
M 9KOH. crien]. [ DneKTpoHHbIN pecypc] / B. I1. Crapxunckuii, B. B. Llenkano. — Munck
: HoBoe 3nanue ; Mocksa : UHOPA-M, 2019. — 327 c. : wi. — (Briciiee oOpazoBanue:
Maructparypa). — URL: https://znanium.com/catalog/product/1000117  — Pexum
JI0CTyNa: MO MOAMKUCKE

JlonoTHUTEILHAS JINTEPaTypa

1.boikoBckas, I'. A. Wcropus Hayku u TtexHuku (Maructparypa)
[DnexkTpoHHBIN pecypc] : yueoHoe mocobue / I'. A. beikoBckas, A. H. 3100uH. —
ONEeKTpPOH. TEKCTOBbIE OaHHbIE. — BopoHexk: BOpoHEXKCKHII rocyaapCTBEHHBIN
YHUBEPCUTET MHXKEHEpHBIX TexHomorui, 2016. — 60 c. — 978-5-00032-202-4. —
Pexxum moctyna: http://www.iprbookshop.ru/64404.html

2.Burase, II. A. HanomarepuanoseneHue [DIeKTpOHHBIN pecypc]: ydeOHOE

nocobue / II. A. Butsaszp, H. A. CBuaynosud, [[. B. Kyuc. — DnekTpoH. TeKcTOBbIe
naHHele. — MuHck: Bpmmiimas mxkoma, 2015. — 512 ¢. — Pexum jgocryma:
http://www.iprbookshop.ru/35501.html

3. Hpamko, M. W. Opranuzanus y4eOHOU NEATEIBHOCTH CTYJEHTOB:
yaeOHO-MeTouueckoe nocodue / M. U. Msamko, C. B. Hukutun. — M.: U3a-Bo

Poccuiickoit akagemuu npaBocyaus, 2011. — 312 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:426060&theme=FEFU

4. Kuszes, H. A. Vcropus 1 METOMOJIOTHS HAYKH U TEXHHUKU: ydeOHOE mocobue

JUIS MarucTpaHTOB W AaCMHPAHTOB TeXHHUYeckux crenuansHocter / H. A. Kusses;
Cubupckuii ToCyIapCTBEHHBIN aspoKocMHUUecKuil yHuBepcuteT. — Kpacnosipck, 2010. -
223 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:425783&theme=FEFU
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https://znanium.com/catalog/product/1027031
https://znanium.com/catalog/product/949597
https://znanium.com/catalog/product/986761
https://znanium.com/catalog/product/1214463
https://znanium.com/catalog/product/1000117
http://www.iprbookshop.ru/64404.html
http://www.iprbookshop.ru/35501.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:426060&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:425783&theme=FEFU

5. Hazaposa, M. A. Ucropust u rtocodust Hayku [ IIEKTpOHHBIN pecypc]
: yueOHO-MeTonuueckoe mnocodue / M. A. HazapoBa. — DIeKTpOH. TEKCTOBBIC
nanuele. — HoBocubupck: HoBocuOMpCKU TOCYJapCTBEHHBIM —arpapHbId
yHuBepcuteT, 2012. — 148 c. - 2227-8397. - Pexum pgocryma:
http://www.iprbookshop.ru/64722.html

6. Hosuxo, A. M. Merononorus HAay4YHOTO HCCIIEIOBaHUS [DIIEKTPOHHBIN

pecypc] : yaebnoe mocobue / A. M. HoBukos, /. A. HOBUKOB. — DJIEKTPOH. TEKCTOBBIC
narnaeie. — M. : JluOpoxom, 2010. — 280 c. — 978-5-397-00849-5. — Pexum nocryma:
http://www.iprbookshop.ru/8500.htmi

/. OCHOBBI Hay4YHBIX MCCIJICJOBAHUN M MHXKEHEPHOTO TBOpYecTBa (y4eOHO-

UCCIIEIOBATENbCKasl M HAay4yHO-HCCIEAOoBaTelabCcKas  paboTa  CTYIEHTA)
[OneKkTpoHHBIM pecypc]: y4eOHO-METOAMYECKOE IOCOOME 1O  BBINOJIHEHUIO
UCCIeN0BaTENbCKOW  paboThl. — ExatepunOypr: VYpanbckuil (denepaibHbIi
YHUBEPCUTET, 2015. — 68 C. — Pexum JocTyna:
http://www.iprbookshop.ru/68267.html

8. OcCHOBBI Hay4HBIX HCCIEIOBAHHMN W HHKEHEPHOTO TBOpYECTBa (yueOHO-

UCCIIeIoBaTeNbcKkass M HaydyHO-HMCCIeNoBaTeNbckas paboTa cTydaeHra): Y4eOHOo-
MeTorueckoe mocobue [ INEKTpoHHBIN pecypce] / 3emmsnoii K. T'., [TaBnosa U. A., - 2-
e wu3m., crep. — MockBa :  ®mumata, 2017. - 68 c¢. - URL:
https://znanium.com/catalog/product/959821 — Pesxum gocTyma: 1o MOIHCKE.

9. Pesnuk, C. JI[. MaructpaHT By3a: TEXHOJOTHH HAYYHOTO TBOPYECTBA WU

MearOTHYECKON JIeSITENBPHOCTH [DIEKTpOHHBIN pecype] : yueObHoe mocoome / C. JI.
Pe3nuk. - 2-e uza., mepepad. - M. : UHOPA-M, 2011. - 520 c. - Pexxum nmocryna:
http://znanium.com/catalog.php?bookinfo=207257

10. Cxsopuosa, JI. M. MeTonoyoruss Hay4HBIX MCCIEAOBAHUM [DIIEKTPOHHBIH

pecypce] : yaeoHoe mocobue / JI. M. CkBoprioBa. — DJIEKTPOH. TEKCTOBbIE JaHHBIE. — M. :
MoOCKOBCKH TOCYAapCTBEHHBIN CTpOUTENbHBIN yHUBepcutet, Al Ilu Op Meaua, DbC
ACB, 2014. - 79 ¢ - 978-5-7264-0938-2. — Pexum pgocryma:
http://www.iprbookshop.ru/27036.html

HNuTepHeT-pecypcenl
1. ®enepanbHbld MOPTAN MO HAYYHOW W WHHOBALMOHHOW JEATEIBHOCTU
WWW.SCi-innov.ru
2. Hayunas snextponnast 6ubnunoreka eELIBRARY mpoekt PODU www.elibrary.ru

3. OdurmaneHeiii  caiit  oraena ¢usuku mosepxnoctu HWAITY JIBO PAH.
http://ntc.dvo.ru/lecture/

4. Baza craren o ¢dusnke IIOBEPXHOCTHU u HAaHOCTPYKTypam
http://silicon.dvo.ru/library/

5. ®enepanbublii mopran «Poccuiickoe oopazoBanue» http://www.edu.ru
6. Poccwuiickuii mopran oTkpeiToro oopasoBanus http://window.edu.ru
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7. TlpaBoBas nnpopmarroHHasi cuctema http://www.consultant.ru/

IIpodeccuonanbubie 0a3bl JAHHBIX 1 HHGOPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI
1. baza manusix Scopus http://www.scopus.com/home.url
2. baza mannbix Web of Science http://apps.webofknowledge.com/

3. DnekTpoHHas 6ubnnoTeKka auccepranuii Poccuiickoil rocymgapcTBeHHOM
oubmmoTexu http://diss.rsl.ru/

4. DnextponHas oubimoreka ®UPD
https://fireras.su/biblio/?tag=%D0%BD%D0%B0%D0%BD%D0%BE%D1%8D%
D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%
D0%BA%D0%B0

5. Daexrponnsie 6a3nl qanHbix EBSCO http://search.ebscohost.com/

IlepeyeHb MPOrPaMMHOIO 00eCTIeYeHU

.JII/IIICH3I/IOHHO€ InporpaMmmMHoe o0ecmeuenue:
AutoCAD;

Microsoft Visio;

MathCad Education Universety Edition;
Microsoft Office 365;

Office Professional Plus 2019;

Photoshop CC for teams All Apps AL;
SolidWorks Campus 500;

Windows Edu Per Device 10 Education;
Microsoft Teams

CB0001HO pacnpocTpaHsieMoe MPOrPaMMHOe o0ecrneyeHue:

Adobe Reader DC 2015.020 - nmakeT nporpamm Jjisi IpOCMOTpPa JIEKTPOHHBIX
myOJIUKaUMi B dbopmarte PDF:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC_WWEULA-en_US-20150407 1357.pdf ;

IrfanView 4.42 - maker mporpamm JUis HpPOCMOTpa (BOCIPOU3BEICHHS)
rpaduueckux, Buaeo- u ayauodaiiion: http://www.irfanview.com/eula.htm ;

WinDjView 2.0.2 — nporpamma aJist TPOCMOTPa 3JIEKTPOHHBIX MyONIHUKaNnii B
dopmate DJV u DjVu: https://windjview.sourceforge.io/ru/ .

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME
ITPON3BOJICTBEHHO! ITPAKTHUKN
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https://fireras.su/biblio/?tag=%D0%BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
http://search.ebscohost.com/
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
http://www.irfanview.com/eula.htm
https://windjview.sourceforge.io/ru/

Bo BpeMs NOpoxXOXKIEHUS MNPAKTUKM MAaruCTpaHT MOKET HCIIOJIb30BaTh

IMPONU3BOACTBCHHOC, HAYYHO-HUCCJIICOAO0BATCIILCKOC O60py,HOBaHI/IC, HN3MCPUTCIIbHBIC

N BbIYHUCIIUMTCIIHLHBIC

00paboTKH

JaHHBIX

KOMILJIEKCHI,
(MyJbTUMEIUIHAS

COBPEMEHHYIO amnmaparypy H
JEKIMOHHAs

CpelcTBa
ayJIUTOPHUSL:

MYJIbTUMEIUVHBIA IPOEKTOP, HACTEHHBIN 3KPaH, JOKyMEHT-KaMepa; KOMIIBIOTEPHI;

BBIYHCJINTCIIBHBIC

KOMIIJICKCHI,

paszpabaThIBarOIINE

MaTepuaIbHO-TeXHUYeCcKoe obecnieueHune [BDOY.

PaboTel

Ha TPAKTUKE,

IporpaMMsl U

mp.),

B TOM HYHCJIC IMPAKTHYCCKAA IIOATOTOBKA H

CaMOCTOATCIIbHAA pa60Ta CTYACHTOB, IMIPOBOIATCA B IIOMCIICHHAX, OCHAIICHHBIX
COOTBCTCTBYIOIIINM 060py,Z[OBaHI/ICM U IIpOrpaMMHBIM 00eCIICUCHHUEM.

HepequL MAaTCPpUAIIBHO-TCXHUYCCKOIO MW IIPOIrpaMMHOI0 oOecrneueHus
IMIPAKTUKHU ITPHUBCICH B Ta6HI/IH€.

HanmenoBanue
CIIENMAIbHBIX IOMEIIEHNH 1
HOMEIEHUN IS
CaMOCTOSATENIFHON pabOTHI

OCHAaIIIEHHOCTh CIIEHAILHBIX ITOMEIIEHUI 1
MTOMEIICHUH JIJISI CAMOCTOSATEIIEHOW PaOOTHI

[lepedyeHp MUIICH3NOHHOTO
MIPOTPAMMHOTO 00ECTICUCHHSI.
PexBu3HTEHI
MOATBEPKIAOIIETO
JIOKyMEHTa

690922, ITpumopckuii kpaii,
r. BiagusocTok, ocTpos
Pycckuii, nomyocTtpoB
CanepHblii, Tocenaok AsKc,
10, kopniyc L, ayn. L320

Crienanu3upoBaHHas J1abopaTopust:
JlabopaTopust TNIEHOYHBIX TEXHOJIOTUI
O6opynoBaHue:

Cucrtema anexTpoHHO# utorpaduu Raith E-LINE
CaepxBbICOKOBaKyyMHas yctaHoBKa MBE system
CBepxBBICOKOBaKyyMHasl yctaHOBKa PVD module
CBepXBBICOKOBaKyyMHasi ycTaHOBKa Multiprobe
Cucrema HU3MCPCHUS MAIrHUTHBIX CBOMCTB CO
cBepxrnpoBosauM Maruutom MPMSXL5
EVERCOOL

YcraHoBka JJIsT KOMITIJIEKCHOI'O UCCJICJOBAaHUA
MIOBEPXHOCTEN U HAHOCTPYKTYP B KOMIUIEKTE
Photolithography system Suss MicroTech MJB6
(Germany)

Automated vibrating sample magnetometer
LakeShore 7401 with possibility of samples
cooling and heating (USA)

Kerr microscope Evico Magnetics (Germany)
Magnetooptic magnetometer “NanoMOKE- 2”
with possibility of investigation of the nanoobjects
with the size more than 200 nm and attachment for
cooling and heating samples (UK).

16 multiprocessor calculation cluster for
micromagnetic modeling using MagPar and
OOMMF software

Microsupercomputer with graphic processors for
MuMax3 simulations

Automated four probe station for magnetotransport
properties measurements

Analyzer Agilent for measurement of dynamic
properties of magnetic nanostructures (USA)
KoanuectBo II0CaJO4YHbIX pa6oq1/1x MECT AJid
CTYACHTOB -12

Microsoft
Office365/Microosoft/CIIIA/
ITnarroe ITO

Microsoft
Teams/Microosoft/CIIIA/IIna
tHOE 1O

UuranbsHble 3anpl HayuHoit
oubmuorexku [IBOY ¢
OTKPBITBIM JOCTYIIOM K

Mono6mok HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
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¢bouny (kopmyc A - ypoeenp | RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-

10) bit)+Win8.1Pro(64-bit),1-1-1 Wty  Ckopocth
AynuTtopus s mocryna B MaTteprer 500 Mo6wut/cex. Paboume
CaMOCTOATEIBLHOM PaboThI Mecta Ui JIIOAEH ¢ OrpaHWYEHHBIMHA
BO3MO>KHOCTSIMH 3/I0POBBSI OCHAILCHBI JHUCIUICSIMA
u MIpUHTEPaMU Bpaiins; 000pyIOBaHEI:

MOPTAaTUBHBIMH  YCTpOICTBAaMHM  [UI1  YTCHHSA
IUIOCKOTIEYATHBIX TEKCTOB, CKAHUPYIOIIUMHU U
YUTAIOUIMMH MallMHAMH BHJCOYBEJICUUTEIEM C
BO3MOXKHOCTBIO PETyJIALMU LIBETOBBIX CIEKTPOB;
YBEIMYHMBAIOIIMMH  DJICKTPOHHBIMU  JIyIIaMH |
YJIbTPa3BYKOBBIMH MapKHPOBIIMKAMHU

B nensx oOecnedeHust crenuanbHBIX YCIOBUN OOY4YeHHsS WHBAJIWIOB U JIHUI[ C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbid B JIBDY Bce 31aHus 000pyAOBaHbI
naHaycamu, — Ju@TamMu, — NOABEMHUKAaMH,  CIIELUAIM3HPOBAHHBIMH  MECTaMH,
OCHAIICHHBIMM  TYyaJeTHbBIMM  KOMHAaTaMu, TaOJuykamMu  HHGOpPMAIMOHHO -
HAaBUTalIMOHHOM MOJJIEPIKKH.

11. ®OHJAbI OHEHOYHLBIX CPEJICTB

Hcenonp3yroTes ciieyomue OeHOYHbIE CPEACTBA:
CobecemoBanue (Dran 1):
HNHcTpykTaxxk o TexHuke 6ezonacHocTH. O3HaKOMUTENbHAs JeKuud. Brinaya
WMHJUBUTyaJIbHBIX 3aJJaHUM.
CobecenoBanue TMO3BOJIAET OLEHUTh 3HAHUA W KPYro3op CTYAEHTa,

ITIOHMMAaHHC MarcpuaJia, CaMOCTOATCIIbHOCTD moaxoaa K BBITTOJIHCHUIO
HHAWBUAYAJIBbHOI'O 3adaHuA, YMCHHUC JIOTHYCCKHU IIOCTPOHUTHL OTBCT, BJIIAACHHC

MOHOJIOTHYECKOM PE€YBI0 1 MHBIC KOMMYHHWKATHBHBIC HABBIKH.

IIpuMepbl BONPOCOB 151 codece0oBaHusi / yCTHOTO OMpoca
1. OCHOBHBIE MpaBUJIa MMOBEJACHHS B YUCTHIX IIOMEIICHUSX.

2. TpeGoBaHust TeXHUKU O€30MACHOCTH MPU pabOTE HA MPEIU3UOHHOM,
BBICOKOTOYHOM 00OpPYOBaHUH.

3. OCHOBHBIE ~ METOJWKH  DKCIIEPUMEHTAJIBLHOTO  HWCCJICIOBAHMSL.
rmapaMeTPOB M XapaKTEPUCTUKHA MATEPUAJIOB, CXEM, YCTAHOBOK JJICKTPOHUKH
U HAaHODJIEKTPOHUKHU.

4, Kputepun BbIOOpa OCHOBHBIX METOJUK  IKCIEPUMEHTATHHOTO
MCCJICIOBAHMS MATEPUATIOB MJIEKTPOHUKH M HAHODJICKTPOHUKH.

5. OcHoBHBbIE MTOJIOKEHUS JUISL MIPaBUIILHOTO aHaIM3a
AKCIIEPUMEHTAJILHBIX JaHHBIX.

JIHeBHUK npakTukm (Dtansl 2, 3):
@opMyIHUPYIOTCS LIENW W 3a/1a4yd MPAKTUKH, aeTCAd XapaKTepUCTHUKAa MeCTa

S




IMPAaKTHUKH, IIPOBOAUTCA OIIMCAHUC STAIIOB BBIIIOJIHCHUSA pa60T B COOTBCTCTBHUH C
HHIWBUYAJIbHBIM 3a/1aHHUCM.

I[aHHLIe oTallbl IIPAKTHKHU  IMO3BOJIIOT CTYACHTAM  HCIIOCPCACTBCHHO
O3HAKOMHUTBCA C HAYYHBIM OJSKCIICPHUMCHTAJIbHBIM O60py,Z[OBaHI/IeM, HAay4YUTbHCA
IMOJIy4aTb 3KCIICPUMCHTAJIBHBIC PC3YJIbTAThI, O6pa6aTI>IBaTB X, aHAJIN3HUPOBATH

PE3YIbTATHI U ACJIAaTh BBIBOALI.

Bonpoce! 1151 oneHkn JIHeBHIKA NPAKTUKU:
1. [IpuHuMMIBl paboOThl HAYYHO-HUCCIIEIOBATEIBCKOTO 000pya0BaHUs (B
COOTBETCTBHUH C UHJIUBUIYATbHBIM 3aaHUEM).
2.  @opMynupoBKa IEIM WHAMBUAYAJIbHOTO 3a/laHus, OJTalbl €e
peann3alyy B COOTBETCTBUU C TTOCTABICHHBIMU 3a/1a4aMHU.
3. AJTOPUTM MOMCKA HAYYHOU, METOAUYECKOM, Y4EOHOW TUTEPATypPHI 110
npeiaraéMoi TeMe UCClIeA0BAHNUS.
4, Cucrema 00pabOTKH MOJYYEHHBIX PE3yJIbTaTOB, aHAIN3 U 00paboTKa
MOJTyYEHHBIX JTaHHBIX, CHCTEMA MPEICTABICHHSI PE3yIbTaTOB.
5.  TpeOoBanus, npeabsaBisieMble K OQOPMIICHUIO THEBHHKA MPAKTHKH,

OoT4cCTAa.

Hroroselii oTuer (Dran 4):
[IpOMEXKYTOUHBIM KOHTPOJb OCYLIECTBISETCS IIOCIE  YCIIEIIHOTO

MIPOXOXKIEHUA CTYACHTAMH TEKYILIEro KOHTPOJSA, B BHUAE 3a4eTa C OLEHKOW B
NOCJIEIHUN JIeHb CpOKa MPAaKTUKU. 3aliuTa MPOU3BOACTBEHHON MpPAaKTUKU /
HayyHOW paboThl MpelycMaTpUBAaET YCTHOE BBICTYIUJICHHE 10 H3y4yaeMoOll Teme
(YTBEpXKAEHHOW B MHJIWBHUIYAIbHOM 33/IaHUH) C TIOJATOTOBKOM U MpEACTaBICHUEM
JIOKJIaJia U Mpe3eHTallud Mo pe3yJbTaTaM MpojieidaHHoN paboTel. HeoOxoaumbiM
JOIIyCKOM Ha 3aIIUTy SBJISETCA IPEICTABICHUE HA IIPOBEPKY UTOTOBOIO OTYETA,
KOTOPBIN BKIIIOYAET B ce0s pa3padOTaHHYI0 MATEMAaTHYECKYIO MOJIENb, JIEMEHThI
WH()OPMAITMOHHBIX TEXHOJIOTHH, NpPOrpaMMHbIe TPOAYKThL. CTYyAEHT JOJIKEH
MOKa3aTh [OJHOE 3HaHUE MPoOJIeMbl, MPOAEMOHCTPUPOBATH CBOOOAHYIO
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OpHEHTAIMI0 B TMPOOJIEMATHKE TPEAMETHOW OOJacTH, 3HAHWE TOHSATHH U
TEPMUHOJIOTHH, OTBETUTh HA JOIOJHUTEIBHBIE BOMNPOCHL, OTYHUTATHCS O
BBITIOJIHEHUU BCEX BHUJOB PabOT, MPEAyCMOTPEHHBIX HHAWBUAYAJIbHBIM IJIAHOM

IIPAKTHUKHU.

CocraBurenb: Capanun A.A.., mpodeccop
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1. IEJIX OCBOEHUS ITPON3BOJCTBEHHOM MPAKTUKH. HAYUYHO-
HCCJEJTOBATEJIBCKOM MPAKTUKH

[lenssMu Hay4IHO-HCCIIEIOBATEIBCKON TIPAKTUKHU SBIISTFOTCS:

- YCBOGHHE METOJMK TIPOBEICHHS HAYYHO-HCCIICIOBATEIbCKUX pPadOT B
COOTBETCTBHM C TEMAaTHKOH MAaruCTepPCKOW JIUCCEPTalUHU, OIpPeAciIaeMOM
IPEIMETHOM 001aCThI0 U 00BEKTaMU HCCIICIOBAHUN;

- pa3BHUTHE HABBIKOB CaMOCTOSTEIIBHOIO PEIICHUS IPOW3BOJICTBEHHBIX
po0JIeM U 3ajad;

- ajanTanys MarucTpaHTOB K OyAylIuM MecTaM HpoQecCHOHATBLHON
JCSITCITbHOCTH;

- TIOBBIIICHHUEC KOHKYPCHTHOTO TOTEHIMada OOydJaeMbIX Ha OCHOBE
dbopMUpOBaHUS Y HUX TIPOGECCUOHATBLHBIX HABBIKOB.

2. 3AJAYM MNPOU3BOJACTBEHHOH TIPAKTUKHU. HAYYHO-
HCCJEJTOBATEJIBCKOM MPAKTUKH

3amayamMu IPaKTUKHU SBIISIOTCS:

- W3YYCHHE TEOPETHYECKHX U DKCIEPUMEHTAIBHBIX METOJIOB TMOIY4YCHHS,
00pa0OTKM M XpaHEHUs HAyYHOM HMH(OpPMALMU C NPUBJICYECHUEM COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

- U3YYCHHE ONBITa NPOBEICHUS KOHKPETHBIX HAyYHBIX HCCIIEIOBAaHUN B
Jaboparopusx JenapTaMEeHTOB YHHUBEpPCHTETa, W3ydeHHe G(opM U MOpsIKa
COCTaBJICHHUsS] OTYETHOW HAyYHO-TEXHHUUYECKOW JOKYMEHTAIlMM ¥ BHEAPEHUS
pe3yIbTaTOB HAYYHBIX UCCIIEIOBAHUM;

- (opMupoBaHHWE HABBHIKOB BEIEHUS HAYYHBIX HCCIECIOBAaHUHM, Kak
LEJIOCTHOIO Tpoliecca, B TOM YHCII€ HaBbIKOB aHalIM3a KOHKPETHOM MPOOIEeMHOMN
CUTyaluu, (QOPMYJIMPOBKH TPOOJEMBbI U BBIJIBDKCHUSI TUIIOTE3bI, Pa3pabOTKH
IUIaHAa SKCIIEPUMEHTa, MPOBEICHUS OJKCIEpUMEHTa, OOpadOTKM pe3yJbTaToB,
(GbOpMyIMPOBKH BHIBOJOB ¥ MPEACTABICHUS UTOTOB MPOJICTAHHON pabOTHI B BUC
HAy4YHBIX OTYETOB, pehepaToB WU CTATEH;

- IPOBEICHUE HAYYHBIX MCCIICIOBAHUI B COOTBETCTBUHU C MHIMBUIYaTbHBIM
3aJJaHUEM TI0 TEME MaruCTepCKOi TuccepTalny;

- moAOOp MaTepuana JJis MOArOTOBKA HAYYHBIX JIOKJIAJOB.

3. MECTO [TPOM3BOJCTBEHHOM [TPAKTUKU (HAYYHO-
VCCJIEJJOBATEJILCKOM ITPAKTUKH) B CTPYKTVYPE OII

HpOI/IBBOI[CTBCHHaH IIpaKTHUKa HAaYIHO-HCCJICI0BATCIIbCKAs IIPpaKTHKa
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OPOBOAUTCA B LENAX TMOJNyYeHUs NPOPECCHOHANBHBIX YMEHMH U  OIbITa
1po(heCcCUOHATIBHOM 1A TENbHOCTH.

IIpou3BOACTBEHHAs  HAYYHO-UCCIIEIOBATEIbCKAasl  IIPaKTUKAa  SIBIIECTCS
COCTaBHOM 4acTh0 00pa30BaTeNIbHOM porpamMmsl, BXoAUT B 6110k b2 «IIpaktukay,
B 4acTh, GOPMUPYEMYIO YUACTHUKAMH O0Opa30BaTENIbHBIX OTHOIICHUH, Y4eOHOTO
miana (b2.B.04(I1)) u sBiusercs o0s3aTeIbHOM.

CTyaeHT K MOMEHTY MPOXO0KICHHUs Y4eOHOW MPaKTUKHU JIOJKEH 00J1aJaTh
TEOPETUYECKUMH 3HAHUSIMU U 11 IPAKTHYECKUMU HABBIKAMM, ITOJTYYEHHBIMU B XOJI€
U3YyYEHUs AUCUUIUIMH 00s3aTeIbHOM YacTU U 4acTH, POpMUPYEMON ydaCTHUKaAMU
oOpa3oBarenbHbIX OTHOLIEHUH, broka 1 «luctummmnst (Mmomynu)» OIL:

- CnenuanbHble METOABI TEXHOJIOTUN BBIPAIIMBAHUS TOHKUX IIEHOK

- ®a3oBbI€ EPEXObl B KOHJIEHCUPOBAHHBIX Cpeaax

OCHOBHBIMU MPUHLMIIAMHU JIOTHYECKOW W COJEPKATEIbHO-METOANYECKOM
B3aMMOCBS3H TAHHOW MPAKTUKU ¢ ApyruMu yactamu Ol asmisrores:

* HHTETpanus U MEXIUCIUIUIMHAPHOE B3aUMOJIEHCTBUE;

* CBSI3b TEOPHUHM C IPAKTHKOI;

HAy4YHOCTb, MPEIINOJarampias COOTBETCTBHUE BBIOPAHHBIX METOOB
VICCJIEIOBAHNS YPOBHIO COBPEMEHHOM HAYKH;

* YYET HAYYHBIX HHTEPECOB CTYACHTOB;

* IEATEITbHOCTHBIA MOAXO0M, CIOCOOCTBYIOMIUNA (DOPMUPOBAHUIO AKTUBHOIO
OTHOUIEHUS K MPUOOPETEHUIO TEOPETUYECKUX 3HAHUM U MIPAKTUYECKUX YMEHUM.

VYyeOHas mpakTUKa HalpaBieHa Ha NpHoOpeTeHne Oosiee yriryOJEHHBIX
npo(heCCHOHANBHBIX YMEHUN M HABBIKOB U MOJATOTOBKY K HAllMCAHUIO M 3alllUTeE
BBINTYCKHOM KBaJTM(DUKAITMOHHON PaOOTHI.

4. THUIIBI, CHOCOBBI, MECTO HW BPEMs INPOBEIEHUSA
MMPOU3BOJICTBEHHOM NPAKTUKH

[Ipou3BoACTBEHHAs] TMPAKTHKA IMPOBOJUTCA B COOTBETCTBUM C Y4E€OHBIM
IJIAHOM U KaJICHJAPHBIM Y4€OHBIM IpauKoMm.

Buj npakTuku — Npou3BOACTBEHHAS MTPAKTHKA.

Tun NpakTUKK — HAYYHO-HCCIIEA0BATENbCKAS TPAKTHKA.

Crioco6 npoBefeHHs — CTallMOHApHAs WM BbIE3THAS.

dopMa MPOBEACHMS — HAYUHO-UCCIIEA0BATENbCKAs IPAKTUKA MPOBOIUTCA HA
2 Kypce B paccpelloTOYEHHOH (opmMe B TE€UEHHE TPETHEro cemMecTpa OOydeHHs
(TpyZ10€MKOCTh MO Y4eOHOMY IUJIaHY 3 3a4€THBIC CIUHUILIBI).

MectoM mnpoBeAeHUS] MPAKTUKU SBISIOTCS CTPYKTYpPHBIE MOAPA3ACIICHUS
JAB®Y (denaprameHT o0O0mIeid M S3KCHEPUMEHTAIBHOM (DU3MKU, JabopaTopuu
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kadenpsl) U 1a00paTOpUn UHCTUTYTA aBTOMATHKHU U MpolieccoB ynpasieHus J[BO

PAH

(;tabopaTopust

IMPCIHHU3NOHHBIX

OIITHYCCKUX

MCTOJ0B H3M€peHHﬁ,

n1abopaTopus TEXHOJIOTUU JBYMEPHOU MUKPOIJIEKTPOHUKH U JIp.).

5. KOMIIETEHIIMM OBYYAIOILET'OCA, @POPMUPYEMBIE B PE3VJIBTATE
ITPOXOXXJIEHU S ITPOU3BOJICTBEHHOM ITPAKTUKU

B pesynbTaTe NpOXOXKIEHUS MPAKTUKH Y BBIMTYCKHHUKA JOJDKHBI OBIThH
chopmupoBaHbl 001IeNIpodhecCuOHATbHBIE KOMITETCHIIUH.

HpO(I)eCCI/IOHaJIBHBIe KOMIICTCHIIMM BBIIIYCKHUKOB W HHAWKATOPbI HX
JOCTHUKCHUSA.
Tun 3agaq Kon u HaumMeHOBaHMe
npogeccHOHAIBHOM Kon nu HaumMeHOBaHMe MHAMKATOPA
KOMIIETeHI[U U JOCTHKEHHS] KOMIIETEHIMU
(pe3yJbTAT OCBOCHHS)
IK-1 Cnocoben ¢opmymuposats | [1IK-1.1 BEIOHpaeT TeopeTHUECKUE H
Henmd W 3aJadd  HAYYHBIX | KCIIEPUMEHTAJIbHBIE METOJBI HCCIIEIOBAHMS
HCCIICOBAaHUN B COOTBETCTBHM C | M3AEIMH MHUKPO- M HAHOBJICKTPOHHUKH
TEHJCHIMSIMUA M TEePCIEKTHBAMH
JICHIL P IIK-1.2 ananu3upyer TEHACHLUUU U
pas3BUTHS ANEKTPOHUKH u
TICPCIIEKTUBHI Pa3BUTHS JJICKTPOHUKH U
HAHOYJIEKTPOHUKH, a  TaKxKe .
N HaHOJIEKTPOHMKH, CMEXHBIX 0071acTelt HAYKH U
CMEXHBIX oOOJacTeli Hayku H
TEXHHUKH
TEXHHKH, CIIOCOOEeH 00OCHOBAHHO
BBIOMpAaTh  TEOPETHUYCCKHE |
P P IIK-1.3 cTaBHT IIeJU U 33]]a91 HAYYHOTO
9KCIIEPUMEHTAIbHbIE METOIBl | .
UCCIIEZIOBaHMUS B COOTBETCTBYIOLIEH 00acTH
CpencTBa penieHus N
3HaHUN
cOpMyIHPOBAHHBIX 3a1ad
T1IK-2.1 neMOHCTPUPYET 3HAHHE METOIOB
IK-2 CrocobeH pa3pabaTeIBaTh PHpy
pa3paboTku 3P PEKTUBHBIX alITOPUTMOB
3¢ (G eKTUBHBIC aNTOPUTMEI
pelIeHus] HayYHO-HCCIIEI0BaTENbCKUX 3a/1a4
pemeHust chopMyJIMPOBAHHBIX
[IK-2.2 ucnonp3yeT anropuTMbl peIeHHs!
3aj1a4 ¢ MCHOJIb30BaHNEM
UCCIIEIOBATENBbCKUX 3214 C MOMOIIBIO
COBPEMEHHBIX SI3bIKOB
COBPEMEHHBIX SI3bIKOB ITPOrPaMMHPOBAHUS
HpOrpaMMHUPOBAHUS U
I1IK-2.3 moacoenuHseT pa3indHbIe
o0ecreynBaTh UX IPOTPAMMHYIO " o
nepudepuiiHpie yCTPOHCTBA M OCYLIECTBIISET
peanu3anuro
paboTty ¢ HUMU
NK-3 Cnocoben  ocBauBath | []K-3.] paspaGaTbiBacT TpeGOBaHMS K
TIPUHIMIIBL - TUIAHUPOBAHUA M | cperncrBaM MPOBEACHHS YKCIIEPUMEHTA,
METO/BI ABTOMATU3ALUNH | koHTPOJIS M AUATHOCTHKU
9KCIIEpUMEHTA Ha OCHOBE
MH(pOpMALMOHHO-I3MepuTenbHbiX | 11IK-3.2 pa3pabaThiBacT MPOCKTHBIC MaTEPHAIIbI
Havaso- KOMILIEKCOB KaK cpexctsa | TIPH IIAHUPOBAHMU 1 ABTOMATH3ALUH
¥ . | moBbienus TOYHOCTH U | PKcIepHMeHTa B u30paHHON 001acTH
HCCTCNOBATCILCKUAN | yiyenns satpar  Ha  ero | 2VIEKTPOHUKH H HAHODJIEKTPOHHKH
[IPOBEICHHUE, OBIIaJICBATh

HAaBbIKAMU U3MEPEHU B pealbHOM
BpEMEHU

IIK-3.3 TectupyeT u NIpOBOAUT TUATHOCTUKY
U3JENIUI HAHOAIEKTPOHUKHI

IIK-4 Crioco6eH k opraHu3anuy 1
MIPOBEIEHUIO IKCTIEPUMEHTATBHBIX
HCCIIEIOBAaHUN C TPUMEHEHUEM

COBPEMEHHBIX CPEJICTB U METO0B

[IK-4.1 mraHupyeT OCHOBHBIE STAIIBI
9KCIEPUMEHTANBHBIX HCCIEIOBAHNI

TIK-4.2 caMOCTOSITEIEHO MTPOBOIUT
IKCIICPUMEHTAIBHBIC UCCIICIOBAHMUS, HCITOJB3YSI
COBPEMEHHBIC CPEJICTBA M METOIBI

IIK-5 Cnocoben nenars Hay4HO-
000CHOBaHHBIE BBIBOJIBI 10

IIK-5.1 neMoHCTpHUpyeT 3HAHHUE METOJIOB
MIPOBEACHUS] HAYYHBIX 9KCIEPUMEHTOB U
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Tun 3agau

Koa u nHaumeHnoBaHue
npogdeccuoHaANbHOM
KOMIeTeHII U
(pe3yJbTAT OCBOEHHS)

Koa n HaumeHoBaHue HHIMKATOpa
JOCTHKCHUHA KOMIICTCHIINH

pe3ynbTaTtaM TeOPETHUECKUX U
SKCTIEPUMEHTAIBHBIX
HCCJICIOBAaHUMN, TaBaTh
PEKOMEHIANNH 110
COBEPIIICHCTBOBAHHIO YCTPOHCTB U
CHCTEM, TOTOBHTH HayJHBIC
MyONMUKaNny U 3asBKH Ha
n300peTeHus

HUCCIIEIOBAHUM

I1K-5.2 06pabaThiBacT U aHATH3UPYET
MOJTyYCHHBIC JAHHBIC, ICTACT BHIBOJIBL,
COCTAaBJISIET PEKOMEHAAIMH TI0
COBEPIICHCTBOBAHHIO YCTPOUCTB U CUCTEM

[IK-5.3 roToBHUT Hay4HBIC TyOIUKAIIUH U 3aSBKA
Ha M300peTeHNs

K-6 CriocobeH 1iaHupoBaTh U
MIPOBOJIUTH SKCIICPUMCHTHI I10
MOJICITUPOBAHUIO U
MPAKTUICCKOMY OTIPEIICIICHUIO
CTPYKTYpBI U CBOMCTB
MaTepPHUAJIOB, ICPCICKTUBHBIX JJIsI
AIEKTPOHUKHU W HAHODJICKTPOHHUKH

[IK-6.1 nemMoHCTpHpYET 3HAHKWE METOIOB
HCCIIeJOBAaHUs TOBEPXHOCTH HU3KOPA3MEPHBIX
CTPYKTYP, OCHOBHBIX THUIIOB U IIapaMeTPOB
J1a00PaTOPHBIX YCTAHOBOK JIJISI
SKCHEPUMEHTANbHBIX HCCIEJOBAHUI

IIK-6.2 ocymecTBiseT MOAEIUPOBAHUE U
NPaKTHYECKOE ONpe/IeIeHIe CTPYKTYPhI U
CBOMCTB MaTe€pUaAJIOB

[IK-6.3 mpuMeHsieT MeTOAbl MaTeMaTH4IeCKOTO

onucaHusa GU3HIECKHUX IPOLIECCOB,
MIPOTEKAIOIINX B HU3KOPAa3MEPHBIX CTPYKTYpax

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHUS
KOMIIeTeHIMH

HaumeHoBaHMe MoKa3aTesisi OLEHUBAHNUS
(pe3yJbTaTa 00y4eHus )

[1K-1.1 BeIOMpaeT TeopeTHUECKHE U
HKCHEPUMEHTAIbHBIE METO/IBI
UCCJIEIOBaHMS U3AEIUI MUKPO- U
HaHORJICKTPOHUKH

3naem OCHOBHBIC TCOPECTUYCCKUE U OKCIICPUMEHTAJIbHBIC METOAbI
HCCIICIOBAaHUS U3ACINMN MUKPO- 1 HAHOJJICKTPOHUKHU

Ymeem bopmynrpoBaTh EIH U 3aJa4l HAYYHBIX UCCIICJOBaHHUH B
COOTBETCTBUH C TEHACHIMSIMHU U IEPCIIEKTUBAMH PA3BUTHUS JIEKTPOHUKH U
HaHOYJIEKTPOHHUKH, a TaK K€ BEIOUPATh MOAXOASIIUE METOIBI
HCCIICOBaHUS

Bradeem TeopeTnuecKUMHU U HKCIIEPUMEHTAIBHBIMU METOIaMH U
Cpe/ICTBaMH penleHust chOpMyIHPOBAHHBIX 3a1a4

TIK-1.2 aHanu3upyeT TEHACHIUH U
MIEPCIICKTHBBI PA3BUTHU
SJIEKTPOHUKH M HAHOAIICKTPOHHKH,
CMEXXHBIX 00JIacTel HAyKU U
TEXHUKHA

3uaem OCHOBHBIC TCHACHIMHU U NNEPCIICKTUBBI Pa3BUTHUA 3JICKTPOHUKHU U
HAHOJ3JICKTPOHUKHU

Ymeem AHAJIM3UPOBATH TCHACHI U U NICPCIICKTUBBI Pa3BUTUSA SJICKTPOHUKHU
1 HAHOJJICKTPOHHMKH, 4 TAK K€ CMCIKHBIX obOnacreit HAYKH U TCXHUKHN

Bnaodeem HaBbIKaMU aHATIH3a U CUCTEMATHU3alIn I/IH(I)OpMaLII/II/I JJIA
HENPEPBIBHOTO OTCIIC)KUBAHUS TCHACHINH U NIEPCIICKTUB PA3BUTUA
OJICKTPOHUKHU Y HAHOIJICKTPOHUKH

TIK-1.3 craBur 11em 1 3a1a4n
HAYYHOT'O MCCJICJIOBAHUS B
COOTBETCTBYIOIIEH 00JIacTH 3HAHUIA

Suaem AJITOPUTM NMOCTAHOBKH LECJIW U 3a/1a4 HAYYHOT'O MCCJIICAOBAHHUS

Ymeem GpopmynupoBaTh HayqHO-MCCIECIOBATEIECKHAE 3a1a49H B
COOTBETCTBYIOMICH 00JACTH 3HAHUH

Bradeem naBbiKaMu TIOCTAHOBKH 3a7a41 HAYYHOTO UCCIIEIOBAHUS,
TEOPETUUECKMMHU U SKCIEPUMEHTAIbHBIMU METOJIaMH, U CPEACTBAMU
peleHus

TIK-2.1 teMOHCTpUPYET 3HAHHE
METOJIOB pa3pabOTKu

3¢ (HEKTUBHBIX aNTOPUTMOB
pelIeHus HayIHO-
HCCIIEIOBATEIIHCKUX 3a/1a4

3naem ocHOBHBIE METO/IBI Pa3pabOTKU AP PEKTHBHBIX aJITOPUTMOB
pelIeHNs] Hay9HO-HCCIEeA0BATEIbCKIX 33124

Ymeem BBIOMpPaTh METOINMKH IS IPOBEICHHUS KOHKPETHBIX HAyIHO-
HCCJIEAOBATENBCKUX 33134

Bnadeem HaBBIKaMU BBEIOOpA METOAUK IS pa3paboTKu 3P EKTHBHBIX
AITOPUTMOB PEUICHHUS HAYTHO-UCCIIEIOBATEIECKUX 3a]4a4 U TTOTyYSHHS
JIOCTOBEPHBIX PE3yJIbTaTOB

[1K-2.2 ncnonb3yeT anropuTMbl
peLIeHUsI NCCIIe0BAaTEIbCKUX
33124 C IOMOIILIO COBPEMEHHBIX
SI3BIKOB IIPOrPaMMHUPOBAHUS

Suaem COBPEMCHHBIC A3BIKU ITPOTrPpaMMHPOBAHUA

Ymeem pazpabarsiBaTh 3 PeKTHBHBIC aJTOPUTMBI PEIICHUS
cOpMyIMPOBaHHBIX 33/1a4, 00ECIEYNBATh UX NPOIPAMMHYIO peali3alHio,
UCIIOJIb3Ysl COBPEMEHHBIE S3bIKH NPOrPaMMHUPOBAHUS

Brnaoeem AJITOPUTMAMU PECHICHUS UCCICAOBATCILCKUX 3a/1a4 € IOMOIIBIO
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Kox 1 HamMeHOBaHHE
HHINKATOPA T0CTHKEHHU S
KOMIIeTeHIMH

HaumeHnoBaHnue nokasaresisi OleHUBAHUS
(pe3yJbTaTra 00y4eHus)

COBPCMCHHBIX SI3bIKOB IPOTPpaMMUPOBAHUS

IIK-2.3 moacoenuHseT pa3indHble
nepudepuitHble yCTPOHCTBA U
OCYLIECTBIISIET PAOOTy C HUMH

3naem Tpe©OBaHUS MOIKIIIOYEHHS U PabOTHI ¢ IeprdepUitHBIMU
CHCTEMaMH

Ymeem nopcoenuHATh paziudHbIe IepupepuitHbIe YCTPOICTBA U
OCYIIECTBIISITh PAOOTy C HUMH

Bnadeem naBbikamMu paboThI ¢ IepUGEepUHHBIMUA YCTPOHCTBAMH |
HaBBIKAMH MX OTIAJKU

[1K-3.1 pa3pabatsiBaet
TpeOOBaHuUs K CPEACTBAM
NPOBENICHUS DKCIICPUMEHTA,
KOHTPOJISL U TUAarHOCTUKH

3Haem OCHOBHBIC Tpe60BaHI/I$I, NMpEeABABIIACMBIC K CPE€ACTBAM IPOBCACHUSA
OKCIICPUMEHTA, KOHTPOJIA U IWArHOCTUKU

Ymeem ocyniecTBISTE pa3pabOTKy TpeOOBaHUIA K CPECTBAM IPOBEICHHS
9KCIEPUMEHTA, KOHTPOJIS H JUATHOCTHKH B 3aBUCUMOCTH OT
HUCCIEI0OBATEILCKOM 3a1aun

Braoeem naBpikamMu OLEHKHU COOTBETCTBHUA CPEACTB IIPOBEACHUSA
OKCIIEPUMEHTA, KOHTPOJIS U JUMArHOCTUKHU UX HOpMaTI/IBHOI\/‘I JOKYMEHTAIN

[IK-3.2 pa3pabatbiBaeT IpOCKTHBIC
MaTtepuasl IpH INIAHUPOBaHUH 1
ABTOMATH3ALUH YKCIIEPUMEHTA B
M30paHHOM 00J1aCTH DIIEKTPOHUKH
Y HAaHODJICKTPOHHUKHU

3uaem npuHONTBI pa3pabOTKU MPOSKTHBIX MAaTEPHANIOB NP IITAHUPOBAHUN
1 aBTOMAaTH3aIM1 SKCIIEPIMEHTa Ha OCHOBE HH(OPMAIIMOHHO-
H3MEPHUTENBHBIX KOMIUICKCOB

Ymeem ocymecTBISATh HETIOCPEACTBEHHYIO Pa3padOTKy MPOEKTHBIX
MaTepHaioB AJIs SKCIIEPUMEHTAIBHBIX 3a]a4 B U30paHHOH 00macTi
3IEKTPOHUKHU U HAHORJICKTPOHHUKH

Bradeem naBbIKaMu SKCIUTyaTallud BEICOKOTEXHOJIOTHUHOTO
000pyI0BaHUs B M30paHHON 00JIACTH JICKTPOHUKH U HAHOJICKTPOHUKU

I1K-3.3 TectupyeT u NpOBOAUT
JIUAarHOCTUKY U3JEIui
HaHORJICKTPOHUKH

3naem OCHOBHBIE MPUHIUIIBI, IPECABABIIAEMBIC K TCCTUPOBAHUIO U
JUArHoCTUKEC I/ISILCHI/Iﬁ HaHOJJICKTPOHUKHU

Ymeem ocymecTBISTh HOATOTOBKY K IIPOLIECCY TECTUPOBAHUS U
JMArHOCTHKH U3JIeNIUil HAHOIEKTPOHUKHI

Bradeem naBbikaMu TIPOBENCHUS JUATHOCTUKHU U TECTUPOBAHUS U3ACINN
HaHOYJIEKTPOHUKH B COOTBETCTBUHU C TEXHUYECKON U SKCILTyaTallMOHHON
JOKyMEHTaluei

IIK-4.1 nnanupyet OCHOBHBIE
3TaIlbl 3KCIEPUMEHTATBHBIX
HCCJIEJOBAHUN

3naem OCHOBHBIC DTAIIbI OKCIICPUMCHTAJIbHBIX I/ICCJ'Ie,E[OBaHI/Iﬁ

Ymeem IJIAaHUPOBATh 3TAIlbl HPOBEACHNA DKCIICPUMCHTA AJIA
HUCCICA0BATCIIbCKHX 3a1a4

Bnadeem HaBbIKaMu OpraHu3alivm U nNpoBEACHUA SKCICPUMCHTAJIbHBIX
I/ICCJ'IG,Z[OBaHI/Iﬁ C IPUMCHCHUEM COBPEMCHHLIX CPEACTB 1 MCTOAOB

TIK-4.2 caMOCTOSATENBHO POBOJIUT
SKCIICPUMCHTAIBHEIC
HCCIIeTOBaHMSA, MCTIONB3YS
COBPEMEHHBIE CPEICTBA U METOIBI

Suaem COBPEMCEHHBIC CPEACTBA U METOABI, TO3BOJIAIOIINEC CAMOCTOATCIBHO
ITPOBOAMTH SKCIICPUMCHTAJIbHBIC UCCICAOBAHUSA

Ymeem omnpenensaTh moIXOASIINAE METO B IS TPOBEACHUS
SKCIEPUMECHTANBHBIX HCCICJOBAHUI

Bradeem HaBbIKaMK HACTPOWKH BBICOKOTEXHOJIOTHYHOTO 000PY/I0BaHUS B
COOTBETCTBHU COBPEMEHHBIMH METOJAMHU MPOBEICHNUS IKCIICPUMEHTATBHBIX
pabort

[TK-5.1 nemoHCTpUpyeT 3HAHUE
METOJIOB TIPOBEJACHHS HAYUHBIX
SKCIIEPUMEHTOB U HCCIIEI0BaHNI

3uaem METOAbI NPOBECACHN HAYUYHBIX OKCICPUMEHTOB U I/ICCJ'Ie}IOBaHI/Iﬁ

Ymeem ncnonn3oBaTh TOAXOAAIINE METOJbI IJIA OKCIICPUMEHTAJIbHBIX
pa60T, YUYUTHhIBAAd UX TOCTOMHCTBA U OI'PaHUYCHUA

Bﬂadeem HABBIKAMHU IMIOATOTOBKHU U HpOBe}Z[eHI/I}I HayLIHI:.IX 3KCHepI/IMeHTOB
U MCCJIEIOBaHUH

[IK-5.2 obpabaTsiBaeT u
aHANU3UPYET NOJIYYCHHBIE JaHHbIE,
JieTIaeT BBIBOABI, COCTABIISCT
PEKOMEHIAINH TI0
COBEPIIEHCTBOBAHHIO YCTPOWUCTB U
cucTeM

3naem MeTobl 00pPAOOTKK M aHAJIM3a TIOJyYSHHBIX B pe3yJIbTaTe
OKCIICPUMEHTAJIbHBIX U TCOPETUICCKUX pa60T JAaHHBIX

Ymeem dopmynrpoBaTh BEIBOJIBI, COCTABIATH PEKOMEHIAIINH I10
COBEPIICHCTBOBAHMIO YCTPOHCTB U CHCTEM

Bnadeem HaBBIKaMU aHAJIN3a TOJTYYEHHBIX JaHHBIX, IPEICTABICHHS
Hay4YHO-00OCHOBAHHBIX BBIBOJIOB 110 pe3yJIbTaTaM TEOPETHYECKUX U
SKCHEPUMEHTANBHBIX UCCIEJOBAHUI U PEKOMEHJAIUN 1O
COBEpPILEHCTBOBAHUIO YCTPOUCTB U CUCTEM

IIK-5.3 roroBuT Hay4HbIE
MyOJIMKaLUK 1 3asiBKH Ha
n300peTeHUs

3naem OCHOBHEIE ATaIlbI TMOJATOTOBKH HAYYHBIX r[y6m/11<au1/1171

Ymeem OpraHn30BaTb MHAWUBUAYAJbHYIO U KOJJICKTUBHYIO pa60Ty no
HAIMCAHWIO HAYYHBIX r[y6nm<au1/1ﬁ " 3asBOK Ha I/I306pCT€HI/I$I

Brnadeem HaBbIKaMu NpeACTaBJICHUA HAYYHBIX PE3YyJIbTaTOB B BUJIC
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Kox 1 HamMeHOBaHHE
HHINKATOPA T0CTHKEHHU S
KOMIIeTeHIMH

HaumeHnoBaHnue nokasaresisi OleHUBAHUS
(pe3yJbTaTra 00y4eHus)

LIEJIOCTHOW MMCBMEHHOM paOdoThI, YIOBIETBOPSIOLIEH KPUTEPHIM
Hay4HOU IyOJNMKaIMU WM 3asIBKU Ha H300peTeHUsI

IIK-6.1 nemoHCTpHUpYET 3HAHUE
METOJIOB HCCIEA0BaHUS
MOBEPXHOCTU HU3KOPa3MEPHBIX
CTPYKTYP, OCHOBHBIX THIIOB U
MapaMeTPOB J1a00PATOPHBIX
YCTaHOBOK JIJISI
SKCIEPUMEHTANTBHBIX
HCCIIEIOBaHUI

3Haem METOMBI UCCIIEJOBAHNUs TOBEPXHOCTU HU3KOPA3MEPHBIX CTPYKTYP

Ymeem oueHuBath u BI:I6I/IpaTI) NOAXOAAIINE TUTIBI U TapaMETPhbL
na60paTopH1,1x YCTAaHOBOK JJI 9KCTICPUMEHTAJIbHBIX HCCIIeTOBaHUM

Bradeem metronamu uccienoBaHus HU3KOPa3MEPHBIX CTPYKTYP, HABBIKAMHU
OLICHKH ¥ ONIPEJEIICHHUS MTOJXOIAIINX TapaMeTPOB Ja00PATOPHBIX
YCTaHOBOK AJIsl 9KCTIEPUMEHTAIIBHBIX HCCIICIOBAHMUM

[IK-6.2 ocymecTBisieT
MOJEIIMPOBAHUE M IPAKTHYECKOE
OIIpeieNICHNEe CTPYKTYPHI 1
CBOMCTB MaTepHajIoB

3uaem OCHOBBI MOZICTMPOBAHNUS U PacUETOB ATOMHOM CTPYKTYPBI U CBOMCTB
MaTepHaJIOB

Ymeem ncrionp30BaTh HEOOXOANMBIE AITOPUTMBI U IIPOTPAMMHBIE TAKETHI
JUISL OCYIIECTBIICHHUSI MOJEIMPOBAHUS CTPYKTYP M MX CBOMCTB

napaMeTpamu

Bnadeem HaBbIKAaMH MOJEIUPOBAHUS CTPYKTYP U CUCTEM C Pa3HBIMH

[TK-6.3 mpuMeHseT METOIbI
MaTeMaTUYEeCKOTO OMHCAHUS
(hU3UYECKHX MPOIECCOB,
MPOTEKAIONINX B HU3KOPA3MEPHBIX

CTPYKTYpax

3naem MeTOBI MATEMAaTHYECKOTO OTIMCAHUS (PU3NUECKHX MTPOIIECCOB,
MIPOTEKAIOIUX B HU3KOPAa3MEPHBIX CTPYKTYpPax

MaAaTCMaATUYCCKOI'O OIMMCaHUA

Yumeem BpIOUpaTh OIXOISIINMA TSI KOHKPETHOM 3a/1a4l METO]

Bnadeem naBbikaMy HAaCTPOMKY WM MOJIU(HKAIMK TIPOrPAMMHBIX
QITOPUTMOB U KOJIOB, UCTIONIb3YEMBIX JUIS ONMUCAHUS (PU3UUECKUX
MIPOLIECCOB, NPOTEKAONINX B HU3KOPa3MEPHBIX CTPYKTypax

6. CTPYKTYPA U COAEPXXAHUE ITPAKTHUKH, B TOM UUCIIE
ITPAKTUYECKO! ITOJITOTOBKH

Buapl paboT Ha IpaKTUKE, B TOM Dopma
Ne YyyCIe MMPaKTUYECKas MOATOTOBKa | TpyaoeMKOCTh
n/m OTamkI NpaKTHIKH Y CaMOCTOsITeNIbHas paboTa (B wacax) TORYIIETo
CTYICHTOB KOHTpPOJIA
1. IToaroroBuTEIbHBII O3HakoOMJIEHHE CTYJEHTOB C LeisimMu | 18 yacos. JIHEBHUK
JTan M 3a7adyaMd  y4eOHOH IpaKTHKH, MIPAKTUKH
WHCTPYKTaX o TEXHHKE
06€e30MmacHoCTH, ITOCTAHOBKA
WHAMBUIyaJIbHBIX 33 aHUN
2. OcCHOBHOM dTan Coop HEOOXOIMMON s | 72 4acos. CobecenoBa
BBITIOJTHEHUS JAHHOM paboThI HHE,
nH(pOpMAaIUH, BBIITOJTHEHHE JlHeBHUK
OCHOBHOTO  0OBeMa  paboT 1O MIPAKTUKH
MPAKTUKE B COOTBETCTBHMH 3aJa4aMH,
MOCTABJICHHBIMU PYKOBOHUTEIEM
3. 3aKTFOYNTENbHBIN Qopmanuzania U 0000mmenue | 18 yacos. 3amuTa
JTaI M3YYEHHOTO M OCBOEHHOI'O B XOJE oT4eTa
y4eOHOW  TpaKTHKe, IMOJTrOTOBKA
MMACEMEHHOTO OT4YeTa, pa3paboTka
Mpe3eHTAIUN
UTOI'o 108 uac.
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7. YUYEBHO-METOJIMYECKOE OBECIIEYEHUE CAMOCTOSTEJILHOM
PABOTBI CTYJEHTOB HA ITPOM3BOJCTBEHHOM ITPAKTUKE

YyebHo-MeToAnuecKoe o0ecredyeHrne CaMOCTOSITEIbHON paboThl CTY/IEHTOB
Ha Yy4eOHOW TMpaKTHKE OIpeAenseTcss BbIOpAaHHONW TEMON HCCIeAOBaHUS U
KOHKPETHBIM 3aJIaHUEM, IOJIYYEHHBIM OT HAYYHOTO PYKOBOIMUTEINS, M BKJIIOYAET
U3YYEHUE TEOPETHUYECKOro MaTepHajia IO TEeMaTHKe Y4YeOHOM MPaKTUKU C
MOJATOTOBKOM 0030pa MO TaHHOW TEME M BBINOJIHEHUE KOHKPETHOW MPaKTUYECKON
3a/1a4H.

1. Texkymias camocToaTeNnbHas paboTa CTy/I€HTOB:

* TIOMCK JIMUTEpPaTypbl W DJIEKTPOHHBIX HCTOYHUKOB HMH(POPMALUU TIO
3aJIaHHOM TEME C I1eJIbI0 HapaOOTKH HABBIKOB PA0OTHI C HAYYHOU JTUTEpaTypoii;

* U3y4YEHHE TEMbl MHAMBUAYAIBHOIO 3aJaHUs Ha YU€OHYIO IPAKTUKY;

2. TBopueckas MpoOJIEMHO-OPUECHTHPOBAHHASI CAMOCTOSTENbHAs padoTa
HaIlpaBJ€Ha Ha Pa3BUTUE MHTEJUIEKTyaJIbHBIX YMEHUMN, pa3BUTHE AHAIUTUYECKUX
CIOCOOHOCTEM  KOMIUIEKCA  YHHMBEPCAIBHBIX U 0OOIIENPO(PECCUOHAIBHBIX
KOMITETEHIIW, MOBBIIIEHNE TBOPYECKOIO MOTEHIMAIA CTYJECHTOB M 3aKI0YaeTCs
B:

* IIOHCKE, aHaJIM3€, CTPYKTYPUPOBAHUH U MIPE3ECHTALIMH UH(DOPMALINY;

* aHaJIM3€ CTATUCTMYECKUX M (PAKTHUUECKHUX MATEpPHAIOB MO 3aJaHHON
TEME, NPOBEIAEHUU pACUYETOB, COCTABJIECHWH OTYETOB HA OCHOBE 3aJaHHBIX
[IapaMeTpOB;

3. KonTpomb camocTOsATEIbHOM paOOTHI CTYJICHTOB.

OneHka pe3ylbTaTOB CaMOCTOSITENIbHOM paOOThl OpraHu3yeTcsl Kak
€IMHCTBO JIBYX (POPM: CAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI ITPENoaBaTeIs.

OcHoBornoJararomen Heablo MPOXOKACHHs Y4eOHON MPAKTUKHU Y CTYACHTOB
HanpaBienuss  11.04.04  DnexkTpoHMKa W HAHODJEKTPOHHMKA  SBISETCA
CUCTEMATHU3ALINS MOJTYYEHHBIX 3HAHUM, (dbopmMHpoBaHue HABBIKOB
CaMOCTOATENBbHON pabOThl ¢ YUEOHOW M Hay4YHOU JINTEPATypOH, a TaKKe pa3BUTHE
MPAKTUYECKUX HABBIKOB OINBITHO-3KCIEPUMEHTAIILHON pabOThI, a TaK K€ HABBIKOB
BJIAJCHUS TPUKIAAHBIM TMPOTPAMMHBIM OOECIIE€UeHHUEM, TIOBBIIIEHHE OOUIe u
npo(heCcCHOHATIBHON APYAULIMHA 00Y4arOIIErocs.

[Ipy BbIXOZE€ HA MPAKTUKYy HA MEPBOM YCTAaHOBOYHOM 3aHITHH KaXKIOMY
CTYJEHTY BBIIAETCS MHAUBUIYAJIBHOE 33JaHUE HA MPAKTUKY, B KOTOPOM OIMCAHBI
U JIETAJIbHO MOSCHEHbl KXl ATal MPAaKTUKH, BKIIOYas 00bEM M COAEp>KaHue
paboT, KaJeHJapHbIi M1aH, GOpMbI TEKYIIEH U TPOMEXKYTOYHOM aTTEeCTaIlUH.

CamocrosiTenbHass pabota  cryleHTa (COrjJacHO  MHAMBUIAYATbHOMY
3aJIaHUI0) BKJTIOYAET:

1) uccinenoBanre mpodIEMaTUKN BEIOPAHHOM MPEIMETHOUN 001acTH;
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2) BBINOJIHEHUE UHANBUIYAJIbHOTO 33]aHNS;

3) aHanIM3 MOJYYEHHBIX PE3yJIbTaTOB, UX UHTEPIPETAIUS U KOPPEKTUPOBKA
IJIAHOB MCCIIEIOBAHUSI.

Kpatkoe conepxanue KakJoro 3Tana BKIOYaeT:

1) OTan uzyuyeHnue npobiIeMaTUKU BEIOPAHHOM MpeIMETHOM 00IacTu:

1.1 wu3ydyenue mnpoOIEMBI C LEIbIO BBIABICHUS OCHOBHBIX (PAKTOPOB,
BIMSIOIIMX HA MAaT€MAaTHYECKYl0 MOJIENb, ONPEAEIEHUSI COOTBETCTBYIOIIMX
apamMeTPOB, MO3BOJISIOIIUX OMKUCHIBATH UCCIEAYEMBIN OOBEKT;

1.2 anHanuTHYEeCKUi 0030p AUTEPATYPHBIX UICTOUYHUKOB, aHAJIU3 U CPABHEHUE
X MEXITy COOO0MH;

1.3 cuctemaTtuzanus 1 0600IIEHUE BCETO HAKOIUIEHHOT'O MaTepuaia.

2) Drtanm BBINOJHEHUS HWHJIUBUAYAIBHOTO MPAKTUYECKOTO  3aJaHUs
MPEANOJIAraeT BHITOJIHEHHUE CIEAYIOMHNX padoT:

2.1 ¢popMynHupoBKa MOCTAHOBKM 33Ja4d HA OCHOBE aHalIM3a pa300paHHBIX U
M3YYEHHBIX METOJIOB PEIICHUS aHAJIOTUYHBIX MAaTEMaTUYECKUX U MPUKIATHBIX
3aj1ay;

2.2 0030p NPOrpaMMHBIX U MATEMAaTHYECKUX METO/IOB;

2.3 pa3paboTka ajJropuT™Ma perieHus: MOCTaBICHHOW MPUKIIATHON 3aauu U
IPOEKTUPOBAHUE CTPYKTYPhI MPOrPAMMHOIO KOMILIEKCA.

3) DOtamn, cBSI3aHHBIA C aHAJTW30M IOJIYYEHHBIX PE3YJbTATOB, MPEANOJIAracT
U3YYEeHUE METOJOB pEIIEHUs IOCTABJIEHHON 3a/layd, CPaBHEHUE IMOJIYYEHHBIX
pE3yNbTaTOB C PE3yJbTaTaMH B OIMYOJMKOBAaHHBIX HMCTOYHUKAX. OpHUM U3
BOKHEUITUX Ha4yaJIbHBIX JTAMOB SBISETCS JUTEPATYPHBIM 0030p COBPEMEHHOTO
COCTOSIHUS MPOOJIEMAaTUKH MPEIMETHON 001aCTH.

OOyuaromuecs Ha JaHHOM JTale CaMOCTOSATEIbHO paboTalT ¢
JUTEPATYPHBIMU MUCTOUHUKAMHU — YU€OHBIMU M HAYYHBIMU U3JAHUSAMHU (YUCOHUKH,
CIIpaBOYHBIC MU3JaHUs, MOHOTpaduu, CTaThU B HAYUYHBIX KypHajdaxX U COOpHUKAX
TEeMaTUYECKUX HAyYHBIX KOH(EpPEHIUN, DJIEKTPOHHbIC YUYE€OHUKH, CTaThbU U
MaTepualibl, pa3MellleHHbIe Ha oduimaibHbIX Internet- pecypcax).

OcHoBHast paboTa Ha TPETHEM ITAIE — aHAJIU3 MOTYYEHHBIX PE3YJIbTATOB, UX
WHTEpIIPETalNs U KOPPEKTUPOBKA MIIAHOB UCCIEAOBAHUS.

3aKIroYnTeNbHAS YacTh — IMOATOTOBKA OTYETa O MPOJEIaHHOW padore ¢
aHaJIM30M MOJYYEHHBIX PE3YJIbTATOB U BHIBOJIOB.

8. ®OPMbI ATTECTAILIMM (II0 WTOTI'AM ITPOM3BOJCTBEHHOI
[TPAKTHUKN)

ATTecTanus 1o MpOU3BOJICTBEHHON TPAKTUKE MPOBOAUTCS PYKOBOAUTEIEM
MIPAKTHKHU.
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OueHka MO NpaKTUKE NPUPABHUBAETCA K OLIEHKAM [0 TEOPETUYECKOMY
OOY4YEeHHUIO M YYMTHIBACTCS NIPU IIOJIBEJICHUH MTOrOB OOIIEl YyCIEBaeMOCTH
cTyAeHTOB. CTyJIEHThI, HE BBIIOJHUBIINE MPOTPAMMYy IMPAKTUKH MO YBAKUTEILHON
NpUYMHE, MMEIT TMPaBO MPOUTH MPAKTUKY BTOpUYHO. CTyIEeHTBI, HE
BEITIOJTHUBIIIAE MPOTPAMMY TTPAKTUKH 0€3 YBAKUTEIHbHOU MPUYUHBI, CUUTAIOTCS HE
BBITIOJTHUBIIUMHU Y4E€OHYIO MNpOrpaMMy U OTUMCIISIIOTCS M3 YHUBEPCHUTETa Kak
UMEIOIIME AaKaJEeMHUYECKYI0 3aJI0JDKEHHOCTh B TMOPSAKE, MNPEeIyCMOTPEHHOM
YcraBom [[BDY.

ITo utoram yueOHOM MPAKTUKH MPEIOCTABISACTCS U 3aIHUIIACTCS OTYET,
BBICTABJIICTCS 3aUeT C OLICHKOM.

KpI/ITepI/II/I BBICTABJICHUA OLICHKU CTYACHTY Ha 3a4€TE 110 IPAKTHKE

Ouenka TpedoBanus K chopMHUPOBAHHBIM KOMIIETEHIIMSAM

COTJINYHO» BBICTABJISIETCSI CTYAEHTY, €CJIM CTYJEHT TIIOKa3blBaeT IPOYHbIE 3HAHMS
OCHOBHBIX MPOLIECCOB H3y4yaeMOH TNpeIMEeTHOH 001acTH, BlaJeHHE
TEPMHUHOJIOTUYECKUM alIapaToM, YMEHHE OOBSICHATH CYLIHOCTH SIBICHMH,
MIPOLIECCOB; JAIOTCS apryMEHTHPOBAHHBIE OTBETHI, MPUBOAATCA IPUMEDHI;
OTYET OTJINYAETCS INTyOMHOM U MOJIHOTOM PACKPBITHS TEMBI

«XOpOIIO» BBICTABIISIETCSl CTYICHTY, €CIH CTYACHT OOHApy)KUBaeT NPOYHbIC 3HAHUS
OCHOBHBIX TIPOIIECCOB M3ydaeMOi MPEIMETHONW 00JacTH, yMEHUE OOBSICHITH
CYIIHOCTh SIBICHMH, HPOLIECCOB, YMEHHE IeNaTh BBIBOJIBI M O00OOLICHHS,
JlaBaTb  ApPryMEHTHPOBAHHBIE OTBETHI, IPUBOJUTH IPUMEPBI; OTYET
OTJIMYaeTcsl TIyOMHON W TOJIHOTOW pacKpbIThs TeMbl. JlomyckaeTcs ogHa -
JIB€ HETOYHOCTH B OTBETE

«KYHOBJICTBOPHUTECIILHO» BBICTaBJIACTCA CTYACHTY, €CJIM CTYACHT O6Hap)0KHBaeT 3HAHUE OCHOBHBIX
BOIIPOCOB  TEOpHUM; C€JIab0 aHAJIM3UPYET SBJICHUS, MPOLECChl, JaeT
HEJIOCTaTOYHO AapryMEHTHPOBAaHHBIE OTBETHI; OTYET, CBHICTEIBCTBYET B
OCHOBHOM O 3HAaHMM TMIPOIECCOB HM3y4aeMOH TpeAMETHOH 00JacTH,
OTJIMYAETCsl HEAOCTaTOYHOM TIJIyOMHOM W IIOJHOTOH PACKPBITUS TEMBI.
JlomyckaeTcst HECKOJIBKO OIIMOOK B COJEpXAaHUM OTBETa; HEyYMEHHUE
MPUBECTH TPUMEP PAa3BUTUSL CHUTYallUH, HPOBECTH CBSI3b C JPYTHMH
acreKTaMH n3yJaeMoi 00iacTu

«HEYJOBJICTBOPUTEJIBHOY» | BBICTABIISIETCS CTYACHTY, KOTOPBIA HE BBINOJIHWI IIPOIPaMMYy IPAaKTHKH, HE
YMEET HCIIOIb30BaTh TEOPETUYECKNAE 3HAHUS IIPU BBIIIOJHEHUM 3aJaHUS 110
IIPAKTUKE, HE CIPABISETCA C 3aJadyaMH, BOIPOCAMHM U JIPYTUMU BHUAAMU
IIPUMEHEHUS] 3HAHWM, HE OTBETUJI HAa OCHOBHBIE BOIIPOCHI BO BPEMS 3ALLUTHI

MPaKTUKN

Texkymuii KOHTpOJb 32 PabOTOM CTYIEHTOB OCYIIECTBIISIETCS BO BpeMs
NpoOBeNeHUs] coOeceoOBaHUM, TPOBEPKH MPOMEKYTOUYHOW OTYETHOCTU IO
BBINOJIHEHHBIM UHAUBUAYAJIBHBIM 3aJaHUSM.

IIpOMEXYTOUHBIM  KOHTPOJIb ~ OCYLIECTBJISICTCS  IIOCJIE  YCHELIHOIO
IIPOXOXKIEHUS CTYACHTAMH TEKYIIEro KOHTPOJIA, B BHJE 3a4e€Ta C OLICHKOMU.
3amMra OpelycMaTpPUBAaET YCTHOE  BBICTYIUIEHHE 10 U3Y4aeMoOll  Teme
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(YTBEpKICHHOW B WHIWBHUIYATHHOM 33/IaHUH) C TIOJTOTOBKOW U MPEACTABICHUEM
JIOKJIa/la U MPe3eHTalluy Mo pe3ysibTaTaM MNpojeaHHoN padoThl. HeoOxoaumbiM
JIOTMTYCKOM Ha 3alllUTy SIBJISIETCS MPEJCTaBICHUE Ha MPOBEPKY UTOTOBOrO OTYETA,
KOTOpbIM BKJIIOYaeT B ce0sl pe3yiabTaThl MPOBEAEHHBIX HKCIEPUMEHTOB,
pa3pabOTaHHYI0O MaTEMaTHYECKYI0 MOJIENb, MPOrpaMMHBbIC TPOAYKTHL. CTymeHT
JOJKeH TOKa3aTh MOJHOE 3HAaHUE MPOOJIEeMbl, MPOJIEMOHCTPUPOBATH CBOOOJHYIO
OpHEHTAIlMI0 B TMPOOJIEMATHKE TIPEIMETHONH OO0JacTH, 3HAHWUE TOHATHH W
TEPMUHOJIOTHH, OTBETUTh Ha JOMOJHUTEIbHBIE BOMPOCHI, OTYUTATHCI O
BBITIOJIHEHUU BCEX BHUJOB PabOT, MPEAyCMOTPEHHBIX HHAWBUAYAJIbHBIM IJIAHOM
MPaKTUKH.

OT4eT 1Mo NPaKTUKE JOJKEH COIePKaTh:

*  TUTYJIbHBIN JIHCT;

* coJepxaHue (HAMMEHOBAHUE Pa3/ICsIOB, CTPAHUIIBI);

* BBCJICHWC,

* OCHOBHYIO 4acTh OTYETa (M3JI0)KEHUE MaTepurala o pasaeiam);

* 3aKkioyeHue (paccMaTpUBAIOTCS YCIOBHUS, B KOTOPBIX MPOXOJUiIa
MPaKTHUKa, UMEBIIUE MECTO HEJIOCTaTKH, a TAKXKe MPEAJIOKEHHUS MO0 YIYyYIIEHUIO
MIPAKTUKH);

*  CIIMCOK HCIIOJIb30BAaHHBIX HCTOYHUKOB;

*  HEOOXOAMMBIC MPUIIOKEHHS.

3ammra or4yera

bes  mpencraBmeHus ~ OT3bIBA  PYKOBOAUTENSI W IOAIMHCAHHOTO
PYKOBOJIUTENIEM OTUETA CTYJICHT K 3aIUTE MPAKTUKU HE JTOMYCKACTCS.

OxoHyaTenbHas OI[EHKA MPAKTHUKU, 3aHOCUTCS B DJIEKTPOHHYIO BEJOMOCTD B
JIeHb 3allUThl OTYETa WJIM TOCIACAHUN JCHb MPaKTUKH, ONpEeseTcs Ha
OCHOBAaHHMM PE3YJIbTATOB 3aIlllUThl TMPaKTUKH. [Ipu ompeneneHuu  OIEHKH
MPUHUMAETCS BO BHUMAHHE:

*  OT3BIB PYKOBOJUTEJS OT OpPTaHU3AIlUH;

* KA4eCTBO COJEpKaHWS W OQOPMIICHUS OTYETa W WIUTFOCTPATHBHOTO
MaTtepuana;

*  KaudecTBO JIOKJIAJa;

* Ka4ecTBO OTBETOB CTYJIEHTA HA BOMPOCHI B MPOIECCE JUCKYCCUHU.

B nportecce 3ammThl CTYASHT JOMKEH MTOKa3aTh, YTO OCHOBHBIE PE3yJIbTAThI
MoJIy4eHsl UM JIMgHO. Eciam B mpormecce 3aniuThl pyKOBOAUTENb NMPAKTHKHA HE
MOJIy4aeT TOATBEPKICHUS HAJIWYUS Yy CTYJACHTOB 3HAaHUH ¥  HaBBIKOB,
HEOOXOMMBIX IS BBITIOJTHEHUS TAHHON PaOOThI, TO OH MOKET BBICTABUTH OIEHKY
"HEYIOBJIETBOPUTENHHO" TaKe MPHU XOPOIIEM YPOBHE CaMOil paOOTHI.

NupuBuayajibHoe 3a1aHie HA HAYYHO-UCCJIEI0BATEIbCKYIO IPAKTHUKY.
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IlepBbIii 3Tam: 3HAKOMCTBO € 33Ja4aMHd W OPTraHU3ALMEN MPAKTUKH, C
MpaBWJIaMH BHYTPEHHETO TPYIOBOTO PacHopsiKa IHs, MPOBEICHUE UHCTPYKTAXKA
MO0 TEXHUKE O€30MacHOCTU M TMOXKapHOM O€30MaCHOCTH; OIpPEICICHUE TEMBI,
COCTaBJICHHE IUIaHa; 0030p M TEOPETHUECKUN aHalu3 HAy4YHOW JIUTEepaTyphl IO
TEeMe HCCIIEAOBAHUSA; MOA00p METOJOB ISl MPOBEICHUS HAYYHOTO UCCIICIOBAHUS;
COTJIACOBAHME M KOPPEKTUPOBKA IUIAHA MPOBEACHUS HAYYHO-HCCIENOBATENBCKON
paboOTHI C PYKOBOJUTEIIEM.

Bropoii sTan: mnpoBeaeHHE 3MIMPHUYECKOrO0 HCCIeA0BaHMs; 00paboTka
MOJIy4YeHHOTO0 MaTepuana u (opMyIUpOBKa BBIBOIOB; O0(DOpPMIIEHHE pPE3yJIbTaTOB
MPaKTUKH; MOJATOTOBKA MAaTEpUAJIOB 10 TEME HAYYHO-UCCIEI0BATEIbCKON pabOThI
JUISL BBICTYIUICHUSI Ha KOH(EpEHIUsX, KPYIJIBIX CTOJaX; BBIpAaOOTKAa HaBbIKa
COCTAaBJICHUS TEMAaTUYECKUX CIUCKOB JIMTEPATYPHI, KATAJIOTOB, KAPTOTEK U APYTUX
TUTOB OMNHWCAaHWM, KiIacCU(UKAIMKA U THUIOJOTUNA; COPTUPOBKA U OILICHKA
M3y4aeMOro Marepuaa o CTEICHU HOBH3HBI, aAKTyaJIbHOCTH,
CIICLIMAJIM3UPOBAHHOCTH M JIPYyTUM  MapaMeTpaMm; M3YYCHHUE U aHAIU3
IJIAHUPOBAHMUS BO3MOYXHOI'O pacimpeHus Hay4YHO-UCCJIEA0BATEIbCKOU
NEeSATEIbHOCTH;, aHaJW3 W TOMOJHEHUE WH(OOPMAIMOHHOTO U METOJUYECKOTO
oOecrieueHus MPUHUMAIOIIEH OpraHu3alyel; CpaBHUTENbHBIN aHamu3 GopM U
METOJIOB ~ YNPAaBICHUS  MPEANPUITAEM;  HCCIECIOBAHUE  CPAaBHUTEIBHOU
3 PEKTUBHOCTH  COBPEMEHHBIX AKTHUBHBIX M  MHTEPAKTUBHBIX  METOJMK
MPENOJIaBaHNs; W3YyYCHUE NPUYMH W OIbITa MPEOJOJICHUS BO3HHMKAIOIIUX B
JEATEeIIbHOCTH 3aTPyITHEHUHN U TTPOOJIEM.

Bonpocek! 1151 3alIIUTHI 0TYETA MO MPAKTHKE:

1. O6ocHOBaTH BEIOOP MaTepuaa UCCIICTOBAHUS.

2. [lepeuncnuTh OCBOEHHBIE TIPU TMPOXOKACHUH TPAKTUKA  METObI
uccnenoBanusi. OOOCHOBaTh HEOOXOIUMOCTh UX MNpuMeHeHus. OObICHUTH
NPUHIUT paboOThl 000PYI0BAHUS.

3. KpaTko u3710KUTh OCHOBHBIC MTOJIOKEHUS TTATEHTHOTO 3aKOHOIaTEIHCTRA.

4. OOBACHUTH MOJTYyYEHHBIC HAYYHBIE PE3YIbTaThl

5. [Ipoananu3upoBaTh  NEPCHEKTUBBI  JAJIBHEUINIETO  HCCIIECIOBAHUS
POOJIEMBI.

Q. YUYEBHO-METOJNYECKOE " NHOOPMAIIMOHHOE
OBECIIEYEHUE VYYEBHOM TIIPAKTUKHM  (Bkmioyas  OCHOBHYIO — H
JIOTIOJIHUTENIBHYIO JTUTEPATYPY)

OcHoBHas JuTEpaTypa
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1. boym, I'. JI. Meronosiorusi Hay4yHbIX HCCIEIOBAHUNA (B KypCOBBIX M
BBIITYCKHBIX KBAIM(DUKAIIMOHHBIX paboTax) : ydeOHUK [DneKTpoHHbIN pecypc] / T
. boym, B. U. PazymoB. — Mockpa : UIH®PA-M, 2021. — 210 c¢. — URL:
https://znanium.com/catalog/product/1236305 — Pexwum mocTyma: 1o MoIm1ucKe.

2. Kocmua, B. B. OchHoBbl HayuHBIX wucciemoBanuii (OOmmii Kypc) :
yaeOHoe rmocobue [DnekTponuslit pecypc]| / B.B. Kocmun. — 4-¢ uzn., mepepad. u
pon. — MockBa : PHUOP : HH®PA-M, 2021. — 238 c¢. — URL:
https://znanium.com/catalog/product/1245074 — PexxuM A0CTyIIa: 1O IMOAITHCKE.

3. Kykymikuna, B. B. Opranuzanusi Hay4HO-HCCIIEOBATEIbCKON pPabOTHI

CTyJIeHTOB (MaructpoB) : yueOHoe mocobue / B. B. Kykymkuna. — Mocksa :
NH®D®PA-M, 2021. — 264 c. — (Bricmiee ob6pa3zoBanue: Marucrtparypa). - ISBN
978-5-16-004167-4. - Tekct : AJIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1157859 — Pexxum moctyma: 1mo moamucke.

4. TlpencraBieHre W BU3yaIH3alis pe3yIbTaTOB HAYYHBIX MCCICIOBAHUN :
yueOHuK [Onektponnbii pecypc] /  O. C. Jlorynona, II. }O. Pomanos, JI. T.
EropoBa, E. A. Unwuna ; nox pen. O. C. JloryHoBoii. — Mocksa : UTHOPA-M,
2020. — 156 c¢. — URL: https://znanium.com/catalog/product/1056236 — Pexum
JOCTYTIA: 10 TOJIIUCKE.

5. CepoB, E. H. HayuHo-uccnemoBarenbckas MOJATOTOBKA MarucTpoB
[DnexTpoHHBIN pecypc]: yueOHoe nmocodue / E. H. Cepos, C. . MuponoBa. —

OJEKTPOH.  TEKCTOBBIE  JIaHHBIC. - CIIO.: Cankr-IlerepOyprekuit
rOCYJTapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIM yHUBepcuteTr, ObC ACB, 2016.
— 56 c. — 978-5-9227-0621-6. — Pexum  nocrymna:

http://www.iprbookshop.ru/66835.html

JlonoJHUTeIbHAS JIUTEPATypa

1. Annep, O. I1. [InanupoBanue dKCIEPUMEHTA MPU MOUCKE ONTHUMAIbHBIX
ycnosuii / FO. T1. Annep, P. B. Mapkoga, 0. B. I'panoBckuii. — M.: Hayka, 2015. —
279 c. — 1 3x3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:411510&theme=FEFU

2. ApnonuHa, JI. H. [lucemenHbIe pabOTHI HAYYHOTO CTHJISA © y4ueO. mocobue
/ JLH. ABnonuna, T.B. I'yceBa. - Mockga : ®OPYM : UHOPA-M, 2018. - 72 c. —
Pesxum noctyna: https://znanium.com/catalog/product/924634

3. Anrasuna, H. B. TlonroroBka u 3ammra BBITYCKHON KBaTU(DUKAITMOHHON
paboThl MarucTpa (MarucTepckoi nuccepranuu) [Onextponnsiit pecypc| / H. B.

Anraszuna, O. IO. IIpynosckasg. — OMmck : OMCKHI TrOCYJapCTBEHHBIA WHCTUTYT
cepuca, 2015. — 103 ¢. — Pexum goctyna: http://www.iprbookshop.ru/32790
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https://znanium.com/catalog/product/1236305
https://znanium.com/catalog/product/1245074
https://znanium.com/catalog/product/1157859
https://znanium.com/catalog/product/1056236
http://www.iprbookshop.ru/66835.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:411510&theme=FEFU
https://znanium.com/catalog/product/924634
http://www.iprbookshop.ru/32790

4. I'pumienneB, A. [O. Teopus u 1OpakTUKa TEXHUYECKOTO MU
TEXHOJIOTUYECKOTr0 dKCIIEpUMEHTA [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / A.
FO. I'pumennieB. — DnexkTpoH. TekcToBbie AaHHble. — CII6.: YHuBepcurer
UTMO, 2010. — 101 c. — 2227-8397. — Pexum  moctymna:
http://www.iprbookshop.ru/68709.html

5. 3emnsHckuii, A. A. VYmpaBineHue HH)OPMAIMOHHBIMH peCcypcam B
HayYHO-UCCIIeI0OBATEILCKON padoTe : yueOHOe mocoome / A. A. 3emmusHckuid, U. E.
bricTpenuna. - 2-e uza. - Mocksa : Jlamkos u K, 2021. - 110 c. - ISBN 978-5-394-
04149-5. - TekcT : AJICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1232484 — Pexwum mocTyma: 1o MOIIMHUCKE.

6. KuszeB, H. A. Hcropuss u MeTONONOTUS HayKHu M TEXHUKHU: y4eOHOE

nocobue Ui MaruCTPaHTOB M aCIIMPAHTOB TEXHUYECKUX cnernuanbHocten / H. A.
KuszeB; CuOupckuii TOCyAapCTBEHHBIA  a’pOKOCMUYECKUA  YHHUBEPCHUTET.
Kpacnosipck, 2010 T. — 223 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:425783&theme=FEFU

7. Ky3nenos, 1. H. OcHOBBI HayuHBIX HccaeAoBaHM: yueb. mocobue / M. H.
Ky3nenoB. — M. : Jlamkor u K° 2013. — 282 c. - 5 »o3k3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:673706&theme=FEFU

8. MypomrieBa, A. B. HckycctBo mpesentanuu. OCHOBHBIE TpaBHia U
npakTuyeckue pekomenaauuu / A. B. Mypomuesa. - M.: ®nunTta,: Hayka, 2011. -
109 c. - 2 3Kks.
http://lib.dvfu.ru:8080/lib/item?id=chamo:416351&theme=FEFU

9. HoBukoB, A. M. Merononorus HAYy4YHOTI'O HCCIIEIOBAHUS
[DnexTponnsiii pecypc] / A. M. HoBukos, JI. A. HoBukoB. — M. : JIuGpoxom,
2010. — 280 ¢. — Pexxum moctyna: http://www.iprbookshop.ru/8500

10. PoszanoBa, H. M. HayuHo-uccinemoBarenbckas paboTa CTyIEHTa :
yueOHo-nipakTnueckoe nocooue / H. M. Pozanosa. - M.: KnoPyc, 2016. -255c. -5
IK3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:797721&theme=FEFU

HNHuTepHer-pecypcesl
1. Odunmanbubiii calT MunuctepcTBa oOpazoBanus u Hayku PO.
http://MuHOOpHAYKH.pD

2. ®enepanbHblii moptai «Poccuiickoe oopa3oanue» http://www.edu.ru

3. Poccwmiickuii moptan oTkpeiToro oopasosanwus http://window.edu.ru

4. IpaBoBas nHPOpMarFoHHas cuctema http://www.consultant.ru/

5. Hayunas osnextponnas Oubmmoreka eLIBRARY  mpoektr POOU
www.elibrary.ru
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http://www.iprbookshop.ru/68709.html
https://znanium.com/catalog/product/1232484
http://lib.dvfu.ru:8080/lib/item?id=chamo:425783&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:673706&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416351&theme=FEFU
http://www.iprbookshop.ru/8500
http://lib.dvfu.ru:8080/lib/item?id=chamo:797721&theme=FEFU
http://минобрнауки.рф/
http://www.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
http://www.elibrary.ru/

6. denepalibHbIl NOPTAJI MO HAYYHOW M WHHOBAIMOHHOMN [E€ATEIIBHOCTH
WWW.SCi-Innov.ru

7. DnexkrponHas oudnuoreka HUSY MUDU www.library.mephi.ru

8. [NomnorekcTtoBas 0a3a manHbix ['OCToB, AEHCTBYIONINX HAa TEPPUTOPUU

P® http://www.vniiki.ru/catalog/gost.aspx

9. Hayunas 6ubnuoteka JIBOVY http://www.dvfu.ru/web/library/nbl

IIpodeccnonanbHbie 0a3bl JAHHBIX M HHPOPMALIMOHHBbIE CIIPABOYHbIE
CHCTEMbI

1. baza manueix Scopus http://www.scopus.com/home.url

2. baza nannerx Web of Science http://apps.webofknowledge.com/

3. DnekTpoHHas OubiMoTeka auccepTanuii Poccuiickoil rocynapcTBeHHOM
oubsmoteku http://diss.rsl.ru/

4. Dnexrponnas oOubnmoreka ®UPD  https://fireras.su/biblio/?tag=%D0%
BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1
%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0

5. DnexTponnble 6a3bl qanHbIXx EBSCO http://search.ebscohost.com/

IlepeyeHb MPOrPaMMHOIO 00eCTIeYeHU

JIuneH3n0HHOE MPOrpaMMHOe O0ecneYeHune:

AutoCAD;

Microsoft Visio;

MathCad Education Universety Edition;
Microsoft Office 365;

Office Professional Plus 2019;
Photoshop CC for teams All Apps AL;
SolidWorks Campus 500;

Windows Edu Per Device 10 Education;
Microsoft Teams

CB0001HO pacnipocTpaHsieMoe NPOrpaMMHOe o0ecrneveHme:

Adobe Reader DC 2015.020 - maker mporpamm Juis [POCMOTpa
AIEKTPOHHBIX nmyOauKanui B dbopmare PDF:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC WWEULA-en_US-20150407 1357.pdf ;

IrfanView 4.42 - maker mporpamm Ui HpOCMOTpa (BOCHPOHM3BEICHU)
rpaduueckux, Buaeo- u ayauodaiion: http://www.irfanview.com/eula.htm ;

Python - cucrema mporpaMMHpOBaHHS - JTWHAMHYCCKUN HHTEPAaKTHBHBIM
00BEKTHO-OPUEHTUPOBAHHBIM SI3BIK MpOrpaMMHUPOBaHUS:
https://python.ru.uptodown.com/windows/download ;
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http://www.sci-innov.ru/
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http://www.vniiki.ru/catalog/gost.aspx
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http://www.scopus.com/home.url
http://apps.webofknowledge.com/
http://diss.rsl.ru/
https://fireras.su/biblio/?tag=%D0%25%20BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://fireras.su/biblio/?tag=%D0%25%20BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://fireras.su/biblio/?tag=%D0%25%20BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
http://search.ebscohost.com/
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
http://www.irfanview.com/eula.htm
https://python.ru.uptodown.com/windows/download

Scilab 5.5.2 — cucrema -

A3bIK NPOIPAMMUPOBAHUs BBICOKOTO YpPOBHS,

paccuMTaHHBIA Ha Hay4YHBIC pacueThl: hitp://www.scilab.org/scilab/license;
WhiteStarUML 5.8.6 — nporpammMHBbIii HHCTpyMeHT MojenupoBanus UML,

MOJIYYCHHBIN u3

StarUML, COBMECTUMBIH C

Windows 7-10:

https://github.com/StevenT Cramer/WhiteStarUml/blob/master/staruml/deploy/Lice

nse.txt/

WinDjView 2.0.2 — mporpamMma Jijisi TPOCMOTpPa 3IEKTPOHHBIX TyOIUKAIUIA

B ¢popmare DJV u DjVu: https://windjview.sourceforge.io/ru/

10.

MATEPHUAJIBHO-TEXHUYECKOE

ITPOM3BOJCTBEHHOM ITPAKTUKN
Bo BpeMsa NpOXOKIEHUSA MPAKTUKUM MAaruCTpaHT MOKET HCIIOJIb30BaTh

OBECIIEYEHUE

IMPOU3BOACTBCHHOC, HAYYHO-HCCIICIOBATCILCKOC 060py2[0BaHI/I€, HU3MCPUTCIILHBIC

N BbIYUCIIUTCIIBHBIC KOMIIJICKCHI,

00paboTKH

JTAHHBIX

(MynbTUMEAUIHAS

JCKIIMOHHAasA

COBPEMCHHYIO almaparypy W CpeICTBa

ayJIUTOPHUSL:

MYJIbTUMEIUUHBIA TPOCKTOP, HACTEHHBIN SKpaH, JOKYMEHT-KaMepa; KOMITbIOTEPHI;

BBIYHCJIINTCIIBHBIC

KOMIIJICKCHI,

paspabaThIBaronue

MaTepHualbHO-TeXHUYEeCcKoe ooecnieyeHue J[BOY.

PaGotsl

Ha IIPAKTHKC,

IporpamMmbl |

p.),

B TOM 4YHCJIC IIPAKTHYCCKAA IIOAIOTOBKAa H

CaMOCTOATCIIbHAaA pa60Ta CTYACHTOB, IIPOBOAATCA B IMOMCIICHUAX, OCHAIICHHBIX

COOTBETCTBYIOIINM 000PYI0BaHUEM U MPOTPAMMHBIM 00€CTICUCHUEM.

HepequL MAaTCPUAIBHO-TCXHUYCCKOIO MW IIPOrpaMMHOIO oOecrieueHus

MPAKTUKH MPUBEJICH B TAOJIHIIE.

HanmenoBanue
CHENUAIbLHBIX ITOMEIEHUH 1

OcCHalIeHHOCTH ClIeNUAbHBIX TOMELICHUH U
MOMEIIEHHUH I CAMOCTOSTENIFHON paboThI

[MepeueHs JUIIEH3UOHHOTO
MIPOTrPaMMHOTO 00ECTIEUEeHHUS.

MOMEIIEHUHN J1st PexBu3uthl
CaMOCTOSATENIFHON pabOTHI MOITBEPIKIAFOIIET O
JIOKyMEHTa
Crienanu3upoBaHHas 1abopaTopust:
Jlabopatopust IIEHOYHBIX TEXHOJIOTUI
O6opynoBaHue:
Cucrema arektpoHHOH mutorpadun Raith E-LINE
CaepxBbIcOKOBakyyMHas yctaHoBka MBE system
CBepxBBICOKOBaKyyMHasl yctaHoBKa PVD module Microsoft

690922, [Ipumopckuii kpaii,
r. Bnangusoctok, ocTpoB
Pycckuii, nonyocTtpos
CanepHblii, Tocenok AsKc,
10, xopmyc L, ayn. L320

CBepXBEICOKOBaKyyMHasi ycTaHOBKa Multiprobe
Cucrema HU3MEPCHUS MAIrHUTHBIX CBOMCTB CO
cBepxIpoBosauM Maruutom MPMSXLS
EVERCOOL

YcranoBka JJIA KOMIIICKCHOI'O UCCJIICAOBAHUA
MIOBEPXHOCTEN U HAHOCTPYKTYP B KOMIUIEKTE
Photolithography system Suss MicroTech MJB6
(Germany)

Automated vibrating sample magnetometer
LakeShore 7401 with possibility of samples
cooling and heating (USA)

Kerr microscope Evico Magnetics (Germany)
Magnetooptic magnetometer “NanoMOKE- 2”

Office365/Microosoft/CIIIA/
ITmatroe I1O

Microsoft
Teams/Microosoft/CIIIA/ITna
tHOE [10
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http://www.scilab.org/scilab/license
https://github.com/StevenTCramer/WhiteStarUml/blob/master/staruml/deploy/License.txt/
https://github.com/StevenTCramer/WhiteStarUml/blob/master/staruml/deploy/License.txt/
https://windjview.sourceforge.io/ru/

with possibility of investigation of the nanoobjects
with the size more than 200 nm and attachment for
cooling and heating samples (UK).

16 multiprocessor calculation cluster for
micromagnetic modeling using MagPar and
OOMMEF software

Microsupercomputer with graphic processors for
MuMax3 simulations

Automated four probe station for magnetotransport
properties measurements

Analyzer Agilent for measurement of dynamic
properties of magnetic nanostructures (USA)
KoanuectBo I10CaJO4YHbIX pa6oq1/1x MECT OJid
CTyAeHTOB -12

YuraneHsre 3an61 HaygHoit Mono6mok HP ProOme 400 All-in-One 19,5

oubimoreku ABOY ¢ (1600x900), Core i3-4150T, 4GB DDR3-1600
OTKPBITBIM JIOCTYTIOM K (1x4GB), 1TB HDD 7200 SATA, DVD+/-
¢doumy (kopmyc A - yposerb | RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
10) bit)+Win8.1Pro(64-bit),1-1-1 Wty  Ckopocth
Aynuropus ans nmocryna B HMaTtepHer 500 MoOwut/cex. Paboumne
CaMOCTOATENBHOM PaboThI MecTa Ui JOAeH ¢ OrpaHHMYCHHBIMH

BO3MOXKHOCTSIMH 3JI0POBBSI OCHAILICHBI JUCIUICSIMU

U IIPUHTEpaAMU Bpaiins; 000pyIOBaHBI:

MOPTATUBHBIMU  YCTPONCTBAMM  JJIsI  YTEHUS
IUIOCKOTICYATHBIX TEKCTOB, CKAHUPYIOIIUMH U
YUTAIONMMU MAaIlMHAMH BHICOYBEICUHUTEIIEM C
BO3MOXKHOCTBIO DPEryJISIIUN IIBETOBBIX CIEKTPOB;
YBEIMYHMBAIOIINMH  3JICKTPOHHBIMH  JIyIIaMH |
YIBTPa3BYKOBBIMH MapKHPOBIIMKAMH

B nensix obGecrnieueHus cieuaibHbIX YCIOBUM 00y4eHUsI MHBAIUIOB U JIUI C
OTpaHUYECHHBIMH BO3MOXKHOCTSIMU 370pOBbs B JIBDY Bce 3maHus 000pyaoBaHBI
naHjgycamu, JudTamMu, TOABEMHUKAMH, CICIUATU3UPOBAHHBIMU  MECTaMH,
OCHAIIICHHBIMH  TYaJIecTHBIMM  KOMHaTaMu, TaOJMukaMu  WH(OPMAIIMOHHO-
HABUTAIMOHHOM IMOJIEPKKH.

11. ®OHJAbI OHEHOYHLBIX CPEJICTB

Hcronb3yroTest Cliey e OlleHOYHbIC CPeICTBA!
Cobecenoanue (Dtarm 1):
NHcTpykTak mo TexHuke 6e3omacHocTH. O3HaKOMUTENIbHAS JIeKIUs. Beimaya
VHIVBUTYAJIbHBIX 3aJaHHM.
CobecenoBaHre TMO3BOJSCT OICHWUTh 3HAHUSA W KPYro3op CTY/ACHTa,

IIOHMMAaHHC MaTtcpualia, CaMOCTOATCIIbHOCTD moaxoaa K BBITTOJIHCHHUIO
HWHIUBUAYAJIbHOI'O 3aJaHusdA, YMCHHC JIOTHYCCKHW IIOCTPOUTHL OTBET, BJIAACHHC

MOHOJIOTUYECKOM PE€YbI0 1 UHBIC KOMMYHUWKATHBHBIC HABBIKU.

IIpuMepbI BONPOCOB /1151 codeceT0oBaHusl / yCTHOTO OMpoca
1. OCHOBHBIE MPaBHJIa MIOBEJCHUS B YUNCTHIX TIOMCIICHHSIX.

2. TpeGoBanust TeXHUKH OE30MACHOCTH MPU pabOTe Ha MPEIU3UOHHOM,
BBICOKOTOYHOM O0OpYIOBaHUH.
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3. OcHOBHEBIE METOIUKH AKCIEPUMEHTATIBLHOTO HCCJICIOBAHHUA.
napaMeTpoB U XapaKTePUCTUKH MATEPUAJIOB, CXEM, YCTAaHOBOK DJICKTPOHUKH M
HAHODJICKTPOHUKH.

4, Kputepun BbIOOpa OCHOBHBIX METOJMK  SKCIEPUMEHTAIHHOTO
UCCIIEIOBAHUSI MATEPUAJIOB JIEKTPOHUKHA U HAHODJIEKTPOHUKHU.

5. OcHOBHEIE MOJIOKCHUSI IS MPaBUIILHOTO a”HaiIm3a
AKCIEPUMEHTAIIbHBIX JaHHBIX.

JIHeBHUK npakTuku (DTansl 2, 3):

DopMYyTUPYIOTCS TIENH U 3a/1a4l MPAKTUKH, JACTCS XapaKTEepUCTHKA MecTa
MPAKTUKH, POBOJUTCS OMUCAHKME ITAIlOB BBITIOJHEHUS paOOT B COOTBETCTBHH C
VH/IMBHUIYQJIBHBIM 33IaHHCM.

JlaHHbple OTambl MPAKTUKUA TO3BOJISIIOT  CTYJEHTaM  HEMOCPEJCTBEHHO

O3HAKOMUTBCA C HAYYHBIM OJOKCIICPHUMCHTAJIbHBIM O6OPYI[OB3HI/I6M, HAay4YUTbHCA
MOJIy4aTb SKCICPHUMCHTAJBHLIC PC3YJIbTATHI, 06pa6aTBIBaTB HX, aHaAJIM3UPOBATH

PE3YIIbTATHI U ACJIAaTh BBIBOALI.

Bonpoce! 1151 oneHkn JIHeBHIKA MPAKTUKH:
1. IlpuHnunel paboOThl HAYYHO-HCCIIEIOBATEILCKOIO 000pyaoBaHusA (B

COOTBCTCTBHNH C MHAWBUYAJIbHBIM 3aI[aHI/IeM).

2. @opMynUpOBKa LA HWHIWBUAYAJIBHOTO 33JaHUs, JTalbl €€
peanu3anuy B COOTBETCTBUU C MIOCTABJICHHBIMU 33/la4aMHu.

3. AJTOPUTM MOMCKA HAYYHOU, METOANYECKOM, YUEOHOU TUTEPaTyphI 110
IIpEIaraéMou TeMe UCCIEAOBAHNS.

4, Cuctema 00paOOTKM MOJYYEHHBIX PE3yJbTaTOB, aHAIN3 U 00pabOTKa
MOJIYYEHHBIX JAHHBIX, CHCTEMA MPECTaBICHUS PE3YJIbTATOB.

5. TpebGoBanusi, npeabsBIsieMble K OQOPMIICHUIO THEBHUKA MPAKTHKH,
oTyeTa.

Hroroselii oTuer (Dran 4):
[IpoMeXyTOUHBIA KOHTPOJb OCYLIECTBIIIETCA IIOCJHE  YCIIEIIHOTO

IIPOXOXKIEHU CTyACHTAaMH TEKYIIEro KOHTPOJA, B BHUAE 3a4eTa C OLEHKOW B
MOCJIEIHUN JIeHb CpOKAa NPAKTUKU. 3al[uTa MPOU3BOACTBEHHON MpPaKkTUKH /
HayyHOU paboThl MpelyCcMAaTpUBAET YCTHOE BBICTYIUJICHHE 10 H3y4yaeMOM Teme
(YTBEpXKAEHHOW B MHJIWBHUIYAJIbHOM 33/IaHUH) C TIOJATOTOBKOM U MpEACTaBICHUEM
JOKJIa/la ¥ MPe3eHTalMy MO pe3ysbTaTaM MNpojesaHHoM padoTsl. HeoOxomumbiM
JOIIyCKOM Ha 3alIUTy SBJISIETCA IPEACTABICHUE HAa IPOBEPKY UTOTOBOTO OTYETA,

I



KOTOPBIN BKIIFOYAET B ce0s pa3pabOTaHHYI0 MAaTEeMATHYECKYIO MOJIEIb, DJIEMECHTHI
WH()OPMAITMOHHBIX TEXHOJIOTHHA, NpPOrpaMMHBIC TPOAYKThL. CTYyAEHT IOJIKEH
MOKa3aTh TOJHOE 3HAHWUE MPOOJEMBbI, MPOJEMOHCTPUPOBATE CBOOOIHYIO
OpHEHTAIlMI0 B TMPOOJIEMATHKE TIPEIMETHONH OO0JacTH, 3HAHWE TOHATHH W
TEPMHHOJIOTHH, OTBETUTh Ha JOMOJHHUTCIHHBIC BOMPOCH], OTYHUTATHCA O
BBITIOJTHCHHH BCEX BUIOB Pa0bOT, MPEIyCMOTPEHHBIX HHIWBUIYaIbHBIM TUIAHOM

IIPAKTHUKHU.

CocraBurenn: Capanun A.A.., mpodeccop
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MUHHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHUS POCCUNCKOIM ®EJIEPAIIN

CDe,uepanLHoe TrocyaJapCTBEHHOC aBTOHOMHOE 06pa30BaTeJ'H:HOe YUPpECIKACHUE BLICHICTO 06pa30BaHI/IH
«/{aJabHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)
NHCTUTYT HAYKOEMKUX TEXHOJIOTHM U nepeaoBbix maTepuanoB (I1Ikomna)

PABOYASA ITPOTPAMMA
MMPOU3BOJICTBEHHOIM MMPAKTUKHA
TexHosornyeckas (MIPOEKTHO-TEXHOJIOIHYECKAas) MPAKTUKA

HJ’IH HanpaBJCHUA MMOATOTOBKH

11.04.04 Dy1eKTPOHUKA U HAHOIJIEKTPOHUKA
IIporpamma MarucTparypsbl
JJIeKTPOHUKA U HAHOYJIeKTpoHUuKa (coBMecTHO ¢ MAITY JIBO PAH)

BragusocTok
2021
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1. HEJIN IMPOU3BOJCTBEHHOMN NPAKTUKMN.
TEXHOJIOTTYECKOM (IMPOEKTHO-TEXHOJIOTUYECKOW) MPAKTUKHA

Llensvu POU3BOICTBEHHOM TEXHOJIOTUIECKOU (TpoeKTHO-
TEXHOJOTUYECKOH ) TIPAKTHKH SIBJISTFOTCS:

- 3aKperuieHue Tpo(ecCHOHAaNbHBIX YMEHHH W HABBIKOB IPOCKTHO-
TEXHOJOTMYECKOH JIeITEITbHOCTH.

- 3aKpeIUICHUE TEOPETUYECKOW IMOJITOTOBKHU, MPUOOPETEHHE MPAKTUICCKUX
HaBBIKOB W yMEHWH, (OpPMHpPOBAHME KOMIICTEHIIMA B IPOILECCE BBITOIHCHHUS
ONpE/ENEHHBIX BUAOB paboOT, CBSA3aHHBIX ¢ Oyaymed mnpodeccnoHaIbHOMI
JESATENbHOCTBIO.

2. 3BAJIAYAN MPOU3BOJCTBEHHOM INPAKTUKMH.

TEXHOJIOTUYECKOM (ITPOEKTHO-TEXHOJIOT MYECKOM) TIPAKTUKHA
3ajayaMy IPOU3BOJCTBEHHOMN NPAKTUKY SBIISIOTCSA:

- MpUOOpEeTEeHHE OMBITa MPOU3BOICTBEHHO-TEXHOJIOTHIECKOHN IEATEIHHOCTH,

- mpuoOpeTeHue omnbITa NpoheCcCUOHATBHBIX YMEHUH;

- OBJIaJICHUE WHHOBAIIMOHHBIMH pohecCHOHANTBHO-TIPAKTUIECKIMH
YMEHHUSMH, TIPOU3BOICTBEHHBIMUA HAaBBIKAMHU M COBPEMEHHBIMH METOJaMU OpTaHH3aIHH
BBITIOJTHEHUS padoT;

- O3HaKOMJICHHE ¥ YyCBOGHHE METOAOJOTMH W TEXHOJOTHH PEIICHUS
npodecCHoHANBHBIX 3a/1a4 (TIpodIem);

- 3aKpelyieHue U PACHIUPEHHE TEOPETHYECKUX M MPAKTUYECKUX HAaBBIKOB
NPUMEHHUTENBHO K poduiio Oyayieid paboThl;

- TOATrOTOBKA OTYE&TA MO MPOU3BOJICTBEHHON MPAKTHKE.

3. MECTO IMPOM3BOJCTBEHHOM INPAKTUKMN.
TEXHOJIOT'MYECKOM (IMPOEKTHO-TEXHOJIOT'MYECKOMN) TIPAKTUKHU B
CTPYKTYPE OII

[TponsBoICTBEHHAsI TexHOJOrHYecKasi (MPOCKTHO-TEXHOJIOTHYECKas) MPAKTHUKA
SBJIIETCSI COCTABHOM 4YacThi0 00pa30BaTENbHON MPOrpaMmbl, BXOAUT B 00K b2
«IIpakTuka», B 4YacTh, (QoOpMUpPYEeMYIO YyYaCTHHUKaMH OOpa30BaTEIbHBIX
otHomeHul, yueoHoro iana (b2.B.05(I1)) u sBnsercs obOs3aTenpHOU. [IpakTrka
OPOBOJIUTCS B IENAX  MONy4YeHHs Npo(ecCHOHANbHBIX YMEHHH W  OmbITa

IPOM3BOICTBEHHO-TEXHOIOTUIECKOM e TeIHbHOCTH.
CTyaeHT K MOMEHTY MPOXOKICHUS Y4eOHOW MPaKTUKH JIOJDKEH 00J1amaTh

TEOPETUYECKUMU 3HAHUSAMU U I IPAKTUYECKUMU HABBIKAMU, [IOJIYYEHHBIMU B XOJI€
U3YYEeHUS! TUCLUMIUIMH 00A3aTENbHOW YacTH U 4acTh, GOPMUPYEMON y4aCTHUKAMU
oOpa3oBarenbHbIX OTHOLIEHUH, broka 1 «luctumnunst (Moxynu)» OIT:
- CrienralibHbIE METO/IBI TEXHOJIOTUU BBIPAIIIMBAHNS TOHKUX IIJIEHOK
- ®a3oBbIE IEPEXO0IBI B KOHIEHCUPOBAHHBIX CPENax
80



OCHOBHBIMM MPHUHLMIAMH JIOTHYECKOW W COJEPKATEIbHO-METOANYECKOM
B3aMMOCBSI3M JTaHHOM NPAKTUKH ¢ Apyrumu yactsmu OlI seusrores:

" HIHTETpalys U MEXIUCLUIUIMHAPHOE B3aUMO/ICHCTBHE;

* CBSI3b TEOPUH C IPAKTHKOM;

HAay4YHOCTh, MPEIIOJAramias COOTBETCTBUE BBIOPAHHBIX METOJOB

VCCIIEIOBAHUSI YPOBHIO COBPEMEHHOW HAYKH;

* Y4€T Hay4YHBIX HHTEPECOB CTYCHTOB;

© IESITEIbHOCTHBIN MOJXO0M, CIOCOOCTBYIONIUI (POPMUPOBAHUIO aKTUBHOTO
OTHOILIEHUS K TPUOOPETEHUIO TEOPETUUECKUX 3HAHUI U MTPAKTUUECKUX YMEHUU.

VYyeOHasi mpakTHKa HampaBieHa Ha NpuoOpeTeHHe Oosiee YriryOJEeHHBIX
npo(eCCUOHATIBHBIX YMEHUN M HAaBBIKOB M MOJATOTOBKY K HAaIllMCAHUIO U 3alllUTe
BBIMTYCKHON KBaTU(UKAIMOHHON pabOTHI.

4. TUIBI, CHOCOBbI, MECTO U1 BPEMs HNPOBEJIEHUA

MPOU3BOJCTBEHHOM MPAKTUKHA
[Ipou3BOACTBEHHAs MPAKTHUKA IMPOBOJUTCS B COOTBETCTBUU C YYEOHBIM

IIJIAHOM U KAJICHAAPHBIM y‘I€6HBIM Tpa(bI/IKOM.

By mpakTuky — poOM3BOACTBEHHAS IPAKTHKA.

Tun npakTUKU — TEXHOJIOTHYecKas (IPOEKTHO-TEXHOJIOTUYECKasl) MPAKTHUKA.

Crnioco6 npoBeieHus! — CTalluOHAPHAs WJIM BbI€3/IHAS.

dopMa MpoBeJeHUSI — KOHIICHTPUPOBAHHO, MYTEM BBIIENICHUS B rpaduke
y4eOHOro mpolecca HEMPEPBIBHOIO MEpHoJa Yy4eOHOro BPEMEHU B HEAENAX IS
MPOBEJICHUS] TIPAKTUKU B 4 ceMmecTpe Ha 2 Kypce (TPyAOEMKOCTh MO yuyeOHOMY
1J1aHy 6 3a4€THBIX €IUHMUIT).

MecToM TIpOBENECHUS MPAKTUKUA SABJISIOTCA CTPYKTYPHBIE MNOAPA3ICICHUS
JIBD®Y (Du3nku HU3KOpa3MEPHBIX CTPYKTYP, JabopaTopuu Kadeapsbr).

JIsist U1 ¢ OTPaHWYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 HHBAJTUIOB BHIOOP MECT
NPOXOXKJICHUS] MPAKTUKU corjacyeTcss ¢ TpeOOBaHHMEM WX JIOCTYMHOCTH JJSl JaHHBIX
00y4JarIuXCcsl ¥ MPaKTUKA MTPOBOJUTCS ¢ yUETOM OCOOCHHOCTEH MX MCUXOPU3NIECKOTO

pa3sBUTHUA, THAUBUAYAJIbHBIX BO3MOXXHOCTEH U COCTOSIHUS 340POBbA.

5. KOMIIETEHIMHN OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B
PE3YJBbTATE IPOXOXKJIEHWS ITIPOU3BOJACTBEHHON ITPAKTUKH

HpO(l)CCCI/IOHaJ'IBHBIC KOMIICTCHOWHW BBIITYCKHUKOB W HWHAUKATOPBI HX

JOCTUKCHUA:
Tun 3agau Koa u nHaumeHnoBaHue
npogeccHOHAIbHOMI Kon n HaumMeHoOBaHMe MHAUKATOPA
KOMIIeTEHIIN U JOCTHKEHHS] KOMMETeH U

(pe3yJbTaT OCBOEHHS)
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Tun 3agau

Koa u nHaumeHnoBaHue
npogdeccuoHaANbHOM
KOMIeTeHII U
(pe3yJbTAT OCBOEHHS)

Koa n HaumeHoBaHue HHIAUKaATOpa
JOCTHKCHUHA KOMIICTCHIINH

[IpousBoaCTBEHHO-
TEXHOJIOTUUECKUN

MK-7 Criocoben pa3pabaThiBaTh
TEXHUYCCKHUE 3aIaHUs Ha
MIPOEKTHPOBAHUE
TEXHOJOTHYECKHX MPOIIECCOB
MIPOU3BOJICTBA MATEPHAIIOB U
U3JEIHI 3JIEKTPOHHOW TEXHUKH

[1K-7.1 onpenensier 3a1a4n MPOSKTHPOBAHUS
TEXHOJIOTHYECKOTO 00BEKTa, ITAIbI
MIPOCKTUPOBAHUSI U3ACITHH, COCTABIIFONTIX
OCHOBY KOMIIOHEHTHOH 0a3bl 37I€KTPOHUKH

[IK-7.2 pa3pabaTeiBaeT TEXHOJIOTHIECKYIO
JOKYMEHTAIIHIO Ha IPOSKTHPYEMbIe YCTPOHCTBA,
TpUOOPEI M CHCTEMBI JJICKTPOHHOM TEXHUKH

K-8 CriocoOeH npoeKTHPOBaTh
TEXHOJIOTUYECKHUE MPOLIECCHI
NIPOU3BOJCTBA MaTEPUAIIOB U
W3EJIUN AJIEKTPOHHOM TEXHUKH C
HCIOJIB30BaHUEM
ABTOMATU3UPOBAHHBIX CUCTEM
TEXHOJOTHYECKOM OATOTOBKHU

[IK-8.1 mpuMeHseT METOIbl TPOEKTUPOBAHMS
TEXHOJIOTHYECKHX MPOLECCOB ITPOU3BOICTBA
MAaTepHaJIOB U U3EINI 3JEKTPOHHON TEXHUKHU

IIK-8.2 ocymiecTBiIseT TEXHOIOTUIECKUI
MPOIECC MPUTOTOBJICHUS TOHKOIUICHOYHBIX
CHUCTEM, TUTOTPa(GHU U Ta3MOXUMHUIECKOTO
TpaBICHHS

MIPOM3BOJICTBA
IK-9 Cniocoben pa3pabaThiBaTh I1K-9.1 aHanu3upyeT, BEIOUPACT U IPUMCHSET
TEXHOJOTHYECKYIO METO/IbI Pa3pabOTKH TEXHOIOTHIECKO#

JOKYMEHTAIHIO Ha
MIPOEKTUPYEMBIE YCTPOMCTBA,
TIPUOOPHI ¥ CHCTEMBI
9JIEKTPOHHOHN TEXHHUKH

JOKyMEHTAIMX Ha TIPOEKTHPYEMbIEC yCTPONCTBA,
IIpUOOPHI M CHCTEMBI JICKTPOHHON TEXHUKH

[IK-9.2 ucnonrszyer I'OCTo1 u OCTr1 HA
TEXHOJIOTHYECKYIO IOKYMEHTAIIHIO

IIK-10 Crocoben obecrieunBaTh
TEXHOJIOTUYHOCTD U3AEIIHI
JNEKTPOHHOM TEXHUKU H
MPOIIECCOB MX M3TOTOBJICHUS,
OIICHUBATh YIKOHOMHYECKYIO

3¢ (GEKTHBHOCTh TEXHOJIOTHUECKUX
MPOIIECCOB

[IK-10.1 ananu3upyeTr COBpEMEHHOE COCTOSIHUE
HayKH, CBSI3aHHON C MOJyYCHHEM U H3YYCHHEM
HOBBIX HAHOCTPYKTYPHPOBAHHBIX
KOHJICHCUPOBAaHHBIX CpeJ

[IK-10.2 ucnonp3yeT IpUHIMIIBI
9KOHOMHUYECKOH AP PEKTUBHOCTH
TEXHOJIOTHYECKHX MPOLIECCOB B
npo(eCCUOHANBHOM ACSITEIBHOCTH

ITIK-10.3 maet onieHKY 5KOHOMUYECKOH
3(h(EKTHBHOCTH TEXHOJOTHYSCKUX MPOIIECCOB

MK-11 Cnocoben pa3zpabaTeiBaTh
APXUTCKTYPHI U TEXHOJIOTHUU
TIPOU3BOJICTBA (PYHKIIMOHABHBIX
MaTepHAJIOB IEKTPOHUKH C
TOTIOJIOTHYECKUMHU pa3MepaMu
AJIEMEHTOB, HE TPEBHIIAOITIMHA
100 aMm

IIK-11.1 pa3pabaTsIBacT apXUTEKTYPHI U
TEXHOJIOTHH TIPOU3BOJICTBA (PYHKIIMOHAIIBHBIX
MaTepHaJIOB AJIEKTPOHUKH C 3a/JaHHBIMH
TOIOJIOTUYECKIMH pa3MepaMu

[IK-11.2 nmpumeHsieT 3aK0HBI KpUCTaLIorpaduy,
TOYEYHBIE ¥ TPAHCIALNOHHbIE JIEMEHTEHI
CHMMETPHH, IIPABHJIA CIIOKEHHUS 3JIEMEHTOB
CHMMETPHHU

MK-12 CrocobeH oCyIIeCTBIATh
ABTOPCKOE COMPOBOXKICHUE
pa3pabaThIBaéMBIX YCTPOICTB,
npuOOPOB U CUCTEMBI
3JIEKTPOHHOM TEXHUKH Ha 3Tarnax
NPOCKTUPOBAHUS U IPOU3BO/ICTBA

IIK-12.1 ocyiiecTBiasieT aBTOpPCKOE
COINPOBOXKAEHHE Pa3pabaThIBAEMbIX CUCTEM
3JIEKTPOHHON TEXHUKH

[IK-12.2 npuMeHsieT NpuHUUIBI aBTOPCKOTO
COIIPOBOXKACHUS pa3padaThIBAEMBIX CHCTEM
3JIEKTPOHHON TEXHUKH

KO)] 1 HAMMCHOBAaHHue¢

HHAUKATOpA TOCTHKCHUSA

HanMeHoBaHuUe moKa3aTesisi OLeHUBAHUS
(pe3yJbTaTa 00y4eHust)

KOMIIETEHIIUU
TIK-7.1 onpenenser 3agaun 3naem anTopUTM MOCTAHOBKH 33124 MPOEKTUPOBAHUS TEXHOJIOTHYECKOTO
MIPOESKTUPOBAHHSI 00BeKTa, 3TAIbl MPOCKTUPOBAHSI H3ICTTUI

TEXHOJIOTHYECKOTO 00BEKTA, ITAIIbI
MIPOEKTUPOBAHUS U3JIEIUH,
COCTaBJISIFOIIUX OCHOBY
KOMIIOHCHTHOU 0a3bl 2JIEKTPOHUKU

Ymeem ocyniecTBIATH MPOSKTHPOBAHNE TEXHOIOTHIECKOTO 0OBEKTA WITH
H3JIeJNS], COCTABIISIONIET0 OCHOBY KOMIIOHEHTHOH 0a3bl 3JIEKTPOHUKHI

Bnadeem HaBBIKaMU ITPOEKTHO-KOHCTPYKTOPCKOH IS TETBHOCTH
SIEKTPOHUKHU W HAHODJICKTPOHHUKH
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Kox 1 HamMeHOBaHHE
HHINKATOPA T0CTHKEHHU S
KOMIIeTeHIMH

HaumeHnoBaHnue nokasaresisi OleHUBAHUS
(pe3yJbTaTra 00y4eHust)

[IK-7.2 paspabatbiBaeT
TEXHOJIOTHYECKYIO IOKYMEHTALIUIO
Ha MPOEKTUPYEMbIE YCTPOHCTBA,
npUOOPBI U CUCTEMBI DJIEKTPOHHOM
TEXHUKH

3Haem COCTaB MPOEKTHOM TOKyMEHTAllU1, COBOKYITHOCTh JOKYMEHTOB,
ONPENETAIOIINX TEXHOJIOTHUECKUH POLIecC MPOU3BOJICTBA MATEPUATIOB U
WU3EJIUN AJIEKTPOHHOM TEXHUKHU

Ymeem pa3pa6aTI>IBaTI> TCXHUYCCKUEC 3aaHUA Ha TPOCKTUPOBAHUC
TCXHOJIOTHYCCKUX MPOLECCOB MPONU3BOJACTBA MATECPHUAJTIOB U U3JIeIuil
SHGKT‘pOHHOﬁ TCXHHUKH, UCTIOJIB3YA CYIIECCTBYIONIMC HOPMATUBBI U UHBIC
JJAHHBIC

Bnadeem naBbIkaMy pa3paOOTKH TEXHUYECKHUX 3aJaHUH 1
TEXHOJIOTUYECKON JOKYMEHTAINH ATl yCTPOUCTB, TPHOOPOB B CHCTEM
JIEKTPOHHOH TEXHHUKH TOIEKAIINX TPOSKTHPOBAHHIO

[IK-8.1 mpuMeHseT MeTOabI
MPOEKTUPOBAHUS
TEXHOJIOTHYECKHX MIPOLIECCOB
MIPOU3BOJICTBA MAaTEPHAJIOB U
U3JIEIUH SNEKTPOHHON TEXHUKH

3unaem MeTOBI TPOSKTUPOBAHMS TEXHOJIOTHIECKHUX MTPOIIECCOB
MIPOM3BOICTBA MATEPHAITIOB M U3AEIHH INEKTPOHHON TEXHUKH

Ymeem ornpenensTe ¥ IPUMEHSTH MTOAXOAAIINI METO IPOSKTHPOBAHHUS
TEXHOJIOTUYECKHX MTPOIECCOB MPOU3BOACTBA MAaTEPHAIIOB U M3
3JIEKTPOHHON TEXHUKH

Bradeem xommiiekcoM HHCTPYMEHTOB M METOIOB IS OCYIIECTBICHUS
MPOEKTUPOBAHUS MAaTEPUATIOB U U3JIETUHN JIIEKTPOHHON TEXHUKH C
HCTIOJIb30BAHMEM aBTOMATU3UPOBAHHBIX CUCTEM TEXHOJOTUYECKOU
TOATrOTOBKY MPOU3BOJICTBA

ITK-8.2 ocymecTBasieT
TEXHOJIOTHYECKUH Mpo1iecc
MMPUTOTOBJICHUA TOHKOIUICHOYHBIX
CHUCTEeM, TUTOTpadguu U
TUTa3MOXHUMHUYECKOTO TPABIICHUS

3naem Tanbl TEXHOJIOTHYECKOrO mpouecca npuroToBJICHUA
TOHKOIIJICHOYHBIX CHUCTCM, J'II/ITOFpaq)I/II/I 1 MJIa3MOXUMHNYCCKOT'O TPABJICHU

Yumeem KOHTPOIUPOBATH HEOOXOAMMBIE TTApAMETPHI Ha KAXKJIOM dTarie
MIPUTOTOBJICHHS TOHKOTUICHOYHBIX CHCTEM, JTUTOTPpA(UU U
IJIA3MOXHUMHUYECKOTO TPABJICHUS C Y4ETOM BO3MOKHOCTEN
SKCIIEPUMEHTAIILHON YCTAHOBKH

Bnaodeem MCTOZAaMH U CPCACTBAMU HaCTpOﬁKPI, 1 MOHUTOPHUHI'a NPOTCKAHUS
TCXHOJIOTHUYICCKOI'O Mponecca NpuroToBJICHUA TOHKOIUICHOYHBIX CUCTEM,
J'II/ITOFpa(I)I/II/I, 1 IJIa3MOXUMHYCCKOT'O TPABJICHUS

[IK-9.1 ananu3upyeT, BEIOUpaET u
MPUMEHSET METOBI pa3paboTKu
TEXHOJIOTHYECKOH JJOKyMEHTAINH
Ha MPOEKTUPYEMBIEC YCTPOMHCTBA,
MPUOOPHI U CHCTEMBI DIIEKTPOHHOI
TEXHUKH

3uaem MeTonbl pa3pabOTKH TEXHOJIOTHIECKOH JOKYMEHTAIIMU Ha
MIPOCKTHUPYEMBIC YCTPOUCTBA, IPHOOPHI X CUCTEMBI SJICKTPOHHON TEXHUKHU

Ymeem pazpabaTeiBaTh TEXHOJIOTHIECKYIO JOKYMEHTAIMIO HA
MIPOEKTUPYEMBIE YCTPOUCTBA, TPHOOPHI X CHUCTEMBI 3JIEKTPOHHON TEXHUKH,
HOPUMEHSISI TOIXOASIIIH METO

Bradeem nHCTpyMEHTaMU JUIS OIIPEACICHUS METOJIOB pa3padoTKu
TEXHOJIOIMYECKON JTOKYMEHTAIMY HA IPOEKTUPYEMBIE YCTPOICTBA,
IpUOOPHI ¥ CHCTEMBI 3JICKTPOHHOW TEXHUKH

I1K-9.2 ucnonszyer OCTr1 u
OCT5I Ha TEXHOTOTHYECKYIO
JOKYMEHTALHIO

3uaem I'OCTr1 1 OCTBhI Ha TEXHOJIOTHYECKYIO TOKYMEHTALIUIO

Ymeem npumensats 'OCTs1 1 OCTHI Ha TEXHOIOTHUYECKYIO JOKYMEHTAIIHIO
npu pa3paboTKe TeXHOJIOTMYECKON TOKyMEHTAalluU

Bradeem naBBIKaMU TIOATOTOBKM TEXHOJIOTHYECKOM JOKYMEHTAIH Ha
MIPOEKTUPYEMBbIE YCTPOUCTBA, IPHOOPHI U CUCTEMBI 3JIEKTPOHHON TEXHUKH C
yueroMm cyniectByromux 'OCTos u OCTos

TIK-10.1 ananuzupyer
COBPEMEHHOE COCTOSIHIE HAaYKH,
CBSI3aHHOH C MOJIyYCHHEM U
M3ydEeHHEM HOBBIX
HaHOCTPYKTYPUPOBAaHHBIX
KOH/IEHCHPOBaHHBIX CpeJl

Suaem COBPEMEHHOC COCTOSIHNE HAYKU, CBSI3aHHOH C TMOJIYUYCHUCM U
N3Yy4YCHUECM HOBBIX HAHOCTPYKTYPUPOBAHHBIX KOHACHCUPOBAHHBIX CPC

Ymeem npuMeHSTH TiepeJoBbIe METOBI U TEXHOJIOTUH B TIOJYYSCHUH HOBBIX
HaHOCTPYKTYPHPOBAaHHbBIX MAaTepHaIOB

Brnaodeem HaBbIKaMU aHAIU3a TEKYIIHX TCHI[CHLII/Iﬁ B COBpGMeHHOI\/‘I HayKe
JJIA pa3pa60TKH COOCTBEHHOI'0 TEXHOJIOIMUECKOTO nponecca nojTyuyeHus
TIEPCICKTUBHBIX HAHOCTPYKTYPHUPOBAHHLIX CUCTEM

TIK-10.2 ucrons3yeT NpuHIHIIEL
SKOHOMHYECKOH 3(h(heKTHBHOCTH
TEXHOJIOTHYECKUX MPOIIECCOB B
mpodecCHOHATBLHOM AesITEIbHOCTH

3Hnaem TPUHINIIEI SKOHOMIYECKON 3P PEKTUBHOCTH TEXHOIOTHIECKUX
IIPOIIECCOB B MPO(ECCHOHATBHON NeSITEIbHOCTH

Yumeem ucrionb30BaTh pa3IMYHbIE METOJIUKH OIIEHKHA YKOHOMUYECKOM
3 (HEeKTHBHOCTH TEXHOIOTHIECKUX MPOIIECCOB B CBOSH PO (HeCcCHOHATTLHOM
obnactu

Bnadeem HaBBIKaMU OIIEHKH YKOHOMHYECKOH 3(h(hEeKTUBHOCTH
TEXHOJIOTHYECKUX IPOIIECCOB B PEUICHNH HAyYHO-NCCIIET0BATEIbCKIX
3amadq

TIK-10.3 naer oueHky

3uaem 0CHOBBI 9KOHOMHYECKOM 3(1)(1)€KTI/IBHOCTI/I TEXHOJIOTHYCCKHUX
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Kox 1 HamMeHOBaHHE
HHINKATOPA T0CTHKEHHU S
KOMIIeTeHIMH

HaumeHnoBaHnue nokasaresisi OleHUBAHUS
(pe3yJbTaTra 00y4eHust)

9KOHOMUYECKOH 3P (PEKTUBHOCTH
TEXHOJIOTUYECKHX MPOLIECCOB

IPOLECCOB

Ymeem onieHNBATH 3KOHOMHYECKYIO 3 (PEKTUBHOCTD TEXHOJIOTHIECKUX
IIPOLIECCOB IO PSY MapaMeTpoB

Bnadeem naBpikamMu BbIOOpa HanOoIee SKOHOMUYECKH 3(PPEKTUBHOTO
MIOJIX0JIa JJIsl OCYIIECTBICHHS TEXHOJIOTHYECKUX POLIECCOB

[IK-11.1 pa3pabaTsiBaet
APXUTEKTYPhl U TEXHOJIOTUU
MPOU3BOJICTBA (YHKIIMOHAIBHBIX
MaTepHaJIOB IEKTPOHUKH C
3aJJaHHBIMH TOMIOJIOTHUECKUMU
pa3Mepamu

3Haem OCHOBHBIC APXUTCKTYPbI U TCXHOJIOTUU IPOU3BOACTBA
q)yHKHI/IOHaJ'ILHLIX MaTepraioB SJICKTPOHUKHN

Ymeem BbIOMpATH MOJXOIANIYIO aDXUTEKTYPY M TEXHOJIOTHIO
MIPOM3BOJICTBA (hYHKIIMOHAIBEHBIX MaTEPUAIOB AJICKTPOHHUKH C 33aHHBIMU
TOTIOJIOTHYECKUMU pa3MepaMu

Bnadeem naBbikamMu pa3paObOTKK apXUTEKTYPHI ¥ TEXHOJIOTUU
TIPOM3BOJICTBA (hYHKIIMOHATBHBIX MaTEPUAIOB AJIEKTPOHHUKH C
TOTIOJIOTHYECKUMH pa3MepaMH 3JI€EMEHTOB, He npesbimaonmmMu 100 HM

TIK-11.2 npuMeHseT 3aKOHBI
KpHCTaIuIorpaduu, TOYCUHbIE U
TPaHCISIINOHHBIE HJIEMEHTHI
CHMMETPHH, IIPABUIIA CIIOKCHHS
3JIEMEHTOB CUMMETPHH

3naem 3aKOHBI KpI/ICTaHHOI‘pa(i)I/II/I, TOYECYHBIC U TPAHCIIAIUOHHBIC 3JIEMEHTBI
CUMMCTPHH, IIpaBUJIad CJOXKCHHUA DJICMCHTOB CUMMCTPHUHU

Ymeem npuMeHSTh 3aKOHBI KPUCTAIIOTPA(UH, TOUCUHBIE U
TPaHCISIIMOHHBIE JIEMEHTHI CHMMETPHH, ITPABHJIA CIIOKECHHS 3JIEMEHTOB
CHMMETPHH B PELICHIH NPO(eCCHOHATBHBIX 3a/1ad PH pa3paboTke
apXUTEKTYPHl U TEXHOJIOTHH TIPOU3BOJCTBA (DYHKIIMOHAIBHBIX MATCPHAIOB
ANIEKTPOHUKH C 33JJAHHBIMU TONOJOTMYECKUMHU pa3MepaMu

Bradeem naBBIKaMU UCIIOIB30BaHUSA MOAXOIAMINX MaTEMAaTHIECKUX
olepanyi Ui ONMCaHMs 3aKOHOB KpUCTaIorpaduu

I1K-12.1 ocymiecTBisieT aBTOpCKOe
COTIPOBOKICHUE
pa3pabaThIBAeMbIX CHCTEM
3JEKTPOHHOU TEXHUKH

3Haem HOPMATUBHYIO JTOKYMEHTAIUIO U TPEOOBAaHUS K OCYIIECTBICHUIO
ABTOPCKOTO COTIPOBOXACHUS pa3pabaThiBAEMbIX CUCTEM JIEKTPOHHOM
TEXHUKHU

Ymeem ocymecTBIsTh aBTOPCKOE CONPOBOXKIICHNE pa3padaThIBaEMBbIX
CHCTEM DJICKTPOHHOM TEXHMKU Ha dTanax MpOEeKTUPOBAHUS U MIPOU3BOJICTBA

Bradeem naBbIkaMu cONPOBOXKIICHUS pa3padaThIBAEMBIX CHCTEM
SNEKTPOHHON TEXHUKH Ha OCHOBE CBOETO aBTOPCTBA

I1K-12.2 npuMeHseT MPUHITUITBI
ABTOPCKOT'O COTPOBOKICHHS
pa3pabaTbIBaeMbIX CHCTEM
3JIEKTPOHHOHN TEXHUKH

3naem TMPUHIUIIBI aBTOPCKOI'O COIMMPOBOXKIACHUA pa3pa6aTLIBaeM1>1x CUCTCM
3JI€K'I‘pOHHOI7[ TCXHHUKH

Ymeem npuMeHSTh TPUHITUITEI ABTOPCKOTO COTIPOBOXKICHUS
pa3pabaThIBAEMBIX YCTPOWCTB, IPHOOPOB M CHCTEM JIEKTPOHHOH TEXHHUKH

Bradeem HaBBIKaMM OCYIIECTBIICHNS! aBTOPCKOTO COIIPOBOXKICHUS
pa3pabaThIBAEMBIX YCTPOWCTB, IPHOOPOB M CHCTEM JIEKTPOHHOH TEXHHUKH

6. CTPYKTYPA U COAEPKXAHUE ITPAKTHUKH, B TOM YUCJIE
MPAKTHYECKOM MMOJATOTOBKH

OO0mas Tpya0eMKOCTh IPOM3BOJCTBEHHOW IMPAKTHKH cocTaBisier 216 dacoB, 6

3a4CTHBIX CIUMHMUII.
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Bupasl paboT Ha pakTUKe, B TOM 4ucie | TpymoeMk
No AAbL D p ’ Py DopMBI TEKYIIIETO
e OTansl NpakTUKU [IPaKTUYeCcKasi IOATOTOBKA U ocTh (B KOHTpOI
caMocCTosITelIbHasi padoTa CTYAEHTOB Jacax)
Onpoc 1o npaBuiIam
TEXHUKU
. |[MHCTpyKTa)X TIO0 TEXHUKE Oe30MMacHOCTH. oesonacHoctH (Th),
Opranu3atmoOHHBINH N
1 yra O3HAaKOMIICHHE C MPOrpaMMol MpakTuku. 16 MOMIUCH B )KypHaJe
[lony4yeHre MHAUBUIYAIBHOTO 3aaHHUS. o Th. IIpoBepka u
OTMETKA B THEBHUKE
O MPaKTHUKE.
Mzydenune HEOOXOIUMON y4eOHOM,
CIIPAaBOYHOM UM HAy4YHOH  JIUTEPATYpBL -
OBEPKa M OTMETKA
O3HaKOMJIEHHE C HaydYHBIM OOOPYIOBaHHEM, POBCp
B JHEBHUKE I10
I _|HEeoOXomMMBIM AN peIIeHUs  3a/ad, a 0
OJIrOTOBUTEIIbHBIN npaktuke IIpoBepka
2 A [OCTaBJICHHBIX B MHIUBHIYaIbHOM 3agaHuu. 70 p POBCp
JTamn a37eJIoB OTYETa Ha
Pa3paboTka T1aHa (hopmupoBaHus] pasa
X COOTBETCTBHE
HAaHOpPa3MEPHBIX CTPYKTYp (TETEpOCTPYKTYp),
. 3aJJaHHUIO.
YKa3aHHbIX B 3aJaHuH, JJIsL POCTOBOY]
YCTAaHOBKHM, Ha KOTOpOW IUIaHUpYyeTcs eé
M3roToBieHne HaHOPAa3MEPHBIX  CTPYKTYP 0
. OBEpPKa M OTMETKA
(reTepoCTpyKTyp) Ha POCTOBOH YCTaHOBKE POBCp
B JHEBHUKE I10
T _ |cormacHo pa3paboTaHHOro miaaHa. OleHka o 1
€XHOJIOTMYECKHUH npaktuke [IpoBepka
3 KauyecTBa W3TOTOBIIEHHBIX HaHOpa3sMepHbIX| 70 p POBCp
JTamn a37eJIoB OTYETa Ha
cTpykTyp (rerepoctpykryp). HccrmenoBanue pasa
L X COOTBETCTBHE
CBOWCTB HAaHOPa3MEPHBIX  CTPYKTYD
3aJaHHUIO.
(reTepocTpyKTyp) COOTBETCTBYIOIIHX a
Jloknmanm o TOJyYeHHBIX pe3yjibTaTax Ha
cemuHape sabopatopuu. KoHcynabTammu 10|
. [IpoBepka roToBOro
3aKIOYUTENLHBIA  |COCTABIICHUIO ~ OTYeTa 1O  TPaKTHKe.
4 60 oTdeTa. 3amura
JTamn OdopmiieHre oTYeTa 1O MPAaKTHKE W
oTyera.
MOJIrOTOBKA MPE3CHTAIMH. 3alllUTa OTYETa T10
[PaKTUKE.
Utoro 216
1. YYEBHO - METOANYECKOE OBECIIEYEHHE

CAMOCTOSTEJBbHOMN PABOTHI CTYJEHTOB HA ITPOU3BOJCTBEHHOM

INPAKTUKE
Y4ebHo-MeToAnuecKoe 00ecrnedeHne CaMOCTOSITENIbHON paboThl CTYIEHTOB

Ha Yy4eOHOW TMpaKTHKE OIpeAeNseTcss BbIOpAaHHONW TEMON HWCCIEAOBaHUS U

KOHKPCTHBIM 3adaHUCM, ITOJTYYCHHBIM OT HAYYHOI'O PYKOBOAMWTCIIA, U BKIIIOYACT

M3yYE€HHE TEOPETHYECKOr0 Marepuajia MO TeMaThKe Y4YeOHOHW TMPaKTUKU C

MOATOTOBKOM 0030pa Mo TaHHOW TeME M BBIMOJHEHHE KOHKPETHOW MPaKTHYECKOMN

3aa4H.

1. Tekymas camocTodTeNnbHas paboTa CTyI€HTOB:

* TIOMCK JIMUTEPATypbl W DJIEKTPOHHBIX HCTOYHUKOB HH(POPMAIUUA TIO

3aJIaHHOM TEME C TIeJIbI0 HapaOOTKU HABBIKOB PA0OTHI C HAYYHOU JIUTEPaTypOii;
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*  W3y4YeHHWE TEMbI HHIUBHUAYATHHOTO 3aJaHUs HA YI4EOHYIO MPAKTHKY;

2. TBopueckas mpoOJIEMHO-OPUEHTUPOBAHHAS CAMOCTOSITENIbHAsT padoTa
HaIpaBjeHa Ha Pa3BUTUE MHTEIUICKTYaJIbHBIX YMEHUMN, pa3BUTHE AHATUTUYECKUX
CIIOCOOHOCTEM  KOMIUIEKCAa  YHHMBEPCANBHBIX U 00IIENpOpeCcCHOHAIBHBIX
KOMITETEHIIUH, TOBBIIIEHNE TBOPYECKOIO MOTEHIHAA CTYJEHTOB M 3aKIHOYAETCS
B:

* TIOMCKE, aHaJN3e, CTPYKTYPUPOBAHHUH U MIPE3CHTAIIMHA HHPOPMAITNH;

* aHaNW3€ CTATUCTUYECKUX M (PAKTUUECKHX MAaTEpPHAIOB IO 3aJaHHOMN
TeMe, TMPOBEIACHUU pPACUYETOB, COCTAaBJICHUU OTYETOB HAa OCHOBE 3aJaHHBIX
apameTpoB;

3. KonTtposb camocTosTebHOM pabOThI CTYJECHTOB.

OuneHka pe3yibTaTOB CAMOCTOSTEIBHOM pabOThl OpPraHU3yeTcsl Kak
€MHCTBO JIBYX (POPM: CAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IPENOJaBaTEl.

OcHoBononararouieil Henabo MPOX0KACHHUS yueOHON MPAKTUKH Y CTYAEHTOB
HanpaBienuss  11.04.04  DnekTpoHMKa W HAHOZJIEKTPOHHUKA  SIBJISIETCA
CUCTEMATU3ALUS MOJTYYEHHBIX 3HAHUU, dbopmupoBaHue HaBBIKOB
CaMOCTOATENbHOM paboThI ¢ Y4EeOHOW M Hay4YHOU JINTEPATypOH, a TaKKe pa3BUTHE
MPAKTUYECKUX HABBIKOB OINBITHO-IKCIIEPUMEHTAIILHON paOOThI, a TaK K€ HaBBIKOB
BJIQJICHUSI TPUKJIAIHBIM TMPOrPAMMHBIM OOECIEYEHHUEM, TMOBBIIMICHUE OOIIeH u
npo¢deCCUOHATIBHON APYIUIIMU 00YyYarOIIerocs.

[Ipyn BbIXOJIe HA MPAKTUKY HA MEPBOM YCTAHOBOYHOM 3aHSTHH KaXIOMY
CTYJICHTY BBIJJAC€TCSI UHANBUYATbHOE 3aJJaHUE HA MPAKTUKY, B KOTOPOM OIHCAHBI
U JICTAJIbHO MOSCHEHBI KaXbIA ATall MPAKTHKHU, BKIOYas 00beM U COJIep KaHHe
paboT, KaneHAapHbIN TUIaH, (POPMBI TEKYIIEH U TPOMEKYTOUYHOM aTTeCTaIl|H.

CamocrosiTenbHast pabora  crylaeHTa (COrJacHO  WHAMBHUIYaTbHOMY
3a/IaHUIO0) BKJIIOYAET:

1) uccnenoBanue npodIEeMaTUKU BEIOPAHHOM MPEeIMETHOM 00acTu;

2) BBITNIOJIHEHUE UHANBUIYATBLHOTO 3aJaHUs;

3) aHAJIU3 MOJYYEHHBIX PE3yJIbTAaTOB, UX UHTEPHPETAIUS U KOPPEKTUPOBKA
IJIAHOB KCCIIEIOBAHMUS.

Kparkoe coneprkaHue KaKa0ro 3Tarna BKIO0YaeT:

1) Oran uzyuenue nmpoOIeMaTUKH BHIOPAHHOM MPEAMETHOM 00JIaCTH:

1.1 w3ydeHune mpoOIEMBI C TICJIBbIO BBISIBJICHUS OCHOBHBIX (DaKTOPOB,
BIUSIOIIUX HA MAaTEeMaTUYECKYyl0 MOJIEeb, OINPEAEICHUSI COOTBETCTBYIOIINUX
napameTpoB, MO3BOJISIONIUX OMUCHIBATh UCCIAEAYEMbI OOBEKT;

1.2 aHaMUTUYECKUN 0030p JTUTEPATYPHBIX UCTOYHUKOB, aHAJIU3 U CPABHEHUE
UX MEXIy co0oii;

1.3 cucremaTtuzanusi u 0000IIEHUE BCEr0 HAKOIIEHHOTO MaTepHalia.

2) Drtanm BBINOJHEHUS HWHIUBUAYAIBHOTO MPAKTHYECKOTO  3aJaHUs

86



IPEIoJIaraeT BhIMOIHEHUE CIAEIYIOMINX padoT:

2.1 ¢popMynupoBKa MOCTAHOBKH 33Ja4d HA OCHOBE aHallM3a Pa300paHHbIX U
U3YYEHHBIX METOJOB PEIICHHS aHAJOTUYHBIX MATEeMAaTHUYECKUX M MPUKIATHBIX
3ajiay;

2.2 0030p OporpaMMHBIX U1 MATEMATUUYECKUX METO/OB;

2.3 pa3paboTka ajaropuTMa pelIeHHs] MOCTABJICHHOW MPUKIAIHON 3a/lauu U
IPOEKTUPOBAHUE CTPYKTYPhI MPOrPAMMHOI0O KOMILIEKCA.

3) Otamn, CB3aHHBIA C aHAJTU30M IOJIYYEHHBIX PE3YJbTATOB, IMPEANOJIAracT
U3yYeHUE METOJIOB pELICHUsl IOCTaBJICHHOW 3aJayM, CpaBHEHHE IOJYYEHHBIX
pe3yibTaTOB C pe3yibTaTaMd B OIYOJMKOBAaHHBIX HCTOYHHUKAX. OJHUM U3
BOKHEUIIUX HayaJbHBIX JTAMOB SBISIETCS JIUTEPATYpPHBIM 0030p COBPEMEHHOIO
COCTOSIHHSI TPOOJIEMATUKH MPEAMETHOM 00J1acTH.

OOyuyaromuecs Ha JAHHOM JTal€  CaMOCTOSTENbHO padoTaloT ¢
JUTEPATYPHBIMA MUCTOUHUKAMU — YY€OHBIMU M HAYYHBIMU M3JAaHUSAMH (YUYCOHUKH,
CIPABOYHBIE W3/aHMsI, MOHOTpaduu, CTaTbU B HAYYHBIX )XypHaiaxX U COOpHUKaX
TEMaTHYECKUX HAy4YHbIX KOH(EpPEHLMH, 3JIEKTPOHHbIE YYE€OHHKH, CTaTbu U
MaTepualbl, pa3MelleHHble Ha ouLnaibHbIX Internet- pecypcax).

OcHoBHas paboTa Ha TPEThEM 3TaIEe — aHAIU3 MOJYYEHHBIX PE3yIbTaTOB, UX
MHTEPHPETALNS U KOPPEKTUPOBKA MIJIAHOB MCCIIETOBAHUS.

3aKIr0YUTeNbHAS YacTh — MOATOTOBKAa OTYETa O MpPOJEIaHHOW pabore ¢
aHAJIM30M MOJYYEHHBIX PE3yIbTaTOB U BHIBOJOB.

Tembl HHAUBUAYAJBHBIX 3a1aHUI

- IIPOBECTH aHaJlU3 COCTOSHHMS W JHMHAMHMKM TIOKa3aTejed KadecTBa
pa3pabOTKu YCTPOWCTB MHUKPORJIEKTPOHUKH C MCIIOJIB30BAHUEM HEOOXOIMMBIX
METOJIOB U CPEACTB MCCIIEIOBAHUI;

- IPEAJIOKUTH CIIOCOOBI CO3/1aHuUsl MOJIETIEH, MO3BOJISIFOIIMX POTHO3UPOBATh
CBOICTBAa MHOTOMEPHBIX JIMHEHUHBIX MPOCTPAHCTB U €r0 OOBEKTOB;

- pa3paboTaTh IUIaH, MPOrpaMMy U METOAMKY MPOBEJECHUS HCCIEIOBAaHUMN
CXEM IPOIIECCOB YIIPABIECHUS;

- TPOBECTH aHaju3, CUHTE3 W ONTHMHU3ALMUIO TPOLECCOB oOecrneyeHus
KauecTBa JETEPMUHUPOBAHHBIX U CTOXAaCTUYECKUX CHCTEM;

- TIPOBECTH KOMIUJIEKCHYIO OIEHKY 3((EKTUBHOCTH MaTpHIbl KpaTdanimx
pPacCTOSsIHU;

- MPEJIOKUTh CIOCOObl OPraHU3aIllMOHHOIO OOECHEYEeHHUs U pean3aluu
ceTeBoro rpaduka;

- pa3paboTaTh CUCTEMY OpraHU3alMK JBUKEHUSI HOCUTENEH 3apsia;

- COCTaBUTh MPAKTUYECKUE PEKOMEHJAIMH IO UCIIOJIb30BAHUIO PE3YJIbTaTOB
UCCIJIEIOBaHUM U pa3paboTOK.
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8. DOOPMbI ATTECTAIIUN 1o HUTOI'AM
MMPOU3BOJICTBEHHOM INPAKTUKH)

ATTecTanus 1o MNpor3BOJICTBEHHON MPAKTUKE MTPOBOJUTCS PYKOBOJIUTEIEM
MIPAKTUKHU.

OueHka MO MNpaKkTUKE NPUPABHUBAETCA K OLIEHKAM [0 TEOPETUYECKOMY
OOYYCHHIO W YYUTBHIBAETCS TMPU TOJBEICHUNM HTOTOB OOIIEH YCIIEBAaEMOCTH
cTyneHTOB. CTyJIeHThI, HE BBIIIOJIHUBIIKE TPOTPAMMY MPAKTUKU MO YBAKUTEIHHOMN
NpUYMHE, WMEIOT TMPaBO MPOUTH MPAKTUKY BTOpUyHO. CTyACHTHI, HE
BBITIOJTHUBIIIUE TIPOTrPaMMYy MPAKTUKH 0€3 YBOKHUTEIHHON MPUUMHBI, CAMTAIOTCS HE
BBITIOJTHUBIIUMH yUE€OHYIO MpOrpaMMy W OTYHCIISIOTCS W3 YHHUBEPCHUTETa Kak
HMEIOINE AaKaJEMUUYECKYI0 3aJ0JDKEHHOCTh B TOPSAJKE, MPEAyCMOTPEHHOM
YcraBom /IBDY.

[To uToram mpakTHKU MPEJOCTABIISACTCS U 3aIlUIIAETCS OTYET, BHICTABIISIETCS
3a4eT C OLICHKOM.

KpnTepnn BBICTABJICHHUA OHCHKHU CTYACHTY HaA 3a4€TE 110 IPAKTHKE

Onenka TpedoBanus k coOpMUPOBAHHBIM KOMIIETeHIMAM

«OTJINIHO» BBICTABIIICTCS CTYACHTY, €CIM CTYAEHT IIOKa3blBaeT IPOYHBIE 3HAHUSA
OCHOBHBIX IPOLIECCOB M3Yy4aeMOH IMpeaMEeTHOH o00jacTd, BlaAeHUE
TEPMUHOJIOTUYECKUM alIapaToM, YMEHHE OOBSICHSATH CYIIHOCTH SIBICHHI,
MIPOLIECCOB; AAIOTCA apryMEHTHPOBAHHBIE OTBETHI, MPUBONATCS INPUMEPHL
OTYET OTJINYAETCS TTyOMHOH U TIOJIHOTOM PACKPBITHS TEMBI

«XOpOULIO» BBICTaBJISIETCSl CTYNIEHTY, €CIU CTYJIEHT OOHapy)KMBAE€T TMPOYHBIC 3HAHUS
OCHOBHBIX TIPOIIECCOB M3y4aeMOW MpeIMeTHONW 00nIacTu, yMeHne OOBSICHSITH
CYUIHOCTh SIBJIGHUH, MPOIECCOB, YMEHHE JejaTh BBIBOJBI U 000OIICHUS,
JlaBaTb  ApTYMEHTHPOBAaHHBIE OTBETHI, IPUBOJWTH IPUMEPBI; OTYET
OTIIMYAETCsl TIIyOMHON W TIOTHOTOUW pacKphITHs TeMbl. JlomyckaeTcs omHa -
JIBE€ HETOUHOCTH B OTBETE

«YAOBIETBOPUTEIBHO» BBICTABIISIETCSl CTYICHTY, €CIIM CTYIEHT OOHapy>KMBaeT 3HAHHE OCHOBHBIX
BOIPOCOB  Te€OpWHU; cJab0 aHAIM3UPYeT SBJIEHHS, TMPOLECCHl, JaeT
HEJOCTAaTOYHO apryMEHTHPOBAaHHBIE OTBETHI; OTYET, CBHUJIETEIBbCTBYET B
OCHOBHOM O 3HaHMM MPOLECCOB M3y4aeMOH NpeAMETHOH o0iacTy,
OTJIMYAETCs HEJOCTaTOYHOM TIYyOMHOM W TIONHOTOH pACKPBITUS TEMBI.
JlonyckaeTcss HECKOJbKO OIIMOOK B COJCP)KaHMM OTBETa; HEyMEHHE
MIPUBECTH TPUMEP pPAa3BUTHS CHUTYallMd, MPOBECTH CBS3b C JAPYTUMHU
acreKTaMM N3ydaeMou 00J1acTu

«HCYIOBJICTBOPUTCIIbHO» | BBICTABJIIACTCA CTYACHTY, KOTOpBIﬁ HC BBIIIOJIHWUJI IpOrpaMMy IMPAKTUKH, HE
YMECET UCHOJB30BaTh TCOPECTUUCCKUEC 3HAHUA IIPU BBIIIOJIHCHUMN 3aaHUA 10
MPAaKTHUKE, HE CIPaBIACTCA C 3aaad4aMH, BOIIpOCAMHU U APYIMMHU BHIAMH
MNPUMCHCHUSA 3HaHHfI, HE OTBCTUJI HA OCHOBHBLIC BOIIPOCHI BO BPEM: 3allIUThHL

MPaKTHKHU

Texymmii KOHTpOJb 3a PabOTON CTYJIEHTOB OCYIIECTBIISIETCS BO BpeMs
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NpOBEJCHUS CcOOeceoBaHUil, MPOBEPKH MPOMEKYTOUHOM OTYETHOCTH IIO
BBITIOJIHEHHBIM UHAUBUIYAbHBIM 3aJJaHUSIM.

[IpoMeXyTOUHBIH ~ KOHTPOJb  OCYHIECTBISIETCS  TOCJE  YCIEIIHOI'O
MPOXOXKJIEHUS CTYJIEHTaMHU TEKYIIEro KOHTPOJIsl, B BHUJE 3adyeTa C OLIEHKOM.
3amMra OpeIycMaTpPUBAeT  YCTHOE  BBICTYIUIEHWE IO HM3y4aeMOW Teme
(YTBEp)KIEHHOW B MHAMBHIYAJIbHOM 33/JIaHUU) C MOATOTOBKON M MPEACTaBICHUEM
JIOKJIaJia M Tpe3eHTallMu M0 pe3yJbTaTaM MpojeidaHHoN padoTel. HeoOxomumbiM
JIOMTYCKOM Ha 3allMTYy SBJISIETCS MPEICTABICHUE HAa MPOBEPKY MUTOIOBOrO OTYETA,
KOTOpbIM BKJIIOYaeT B ce0d pe3yiabTaThl MPOBEAEHHBIX HKCIIEPUMEHTOB,
pa3paboOTaHHYI0O MaTEMaTUYECKYI0 MOJIeNb, MpOrpaMMHbIe TPOAYKThL. CTyIaeHT
JIOJDKEH TI0Ka3aTh IMOJIHOE 3HAHHUE MPOOJIEMBI, TPOJEMOHCTPUPOBATH CBOOOIHYIO
OpHEHTAIlMI0O B TMPOOJIEMATHKE TIPEIMETHOH OO0JacTH, 3HAHWE TOHATHH W
TEPMHUHOJIOTHH, OTBETUTh Ha JOMOJHUTEIbHBIE BOMPOCH], OTYUTATHCI O
BEITIOJITHGHUH BCEX BHJIOB PabOT, MPEAyCMOTPEHHBIX WHAWBUAYAIbHBIM TUTAHOM
MIPaKTUKH.

OTueT 1o MpakTHKE AOKEH COJIEPKATh:

*  TUTYJIbHBIN JIHCT;

* coJepkaHue (HaMMEHOBaHHUE Pa3/eliOB, CTPAHUIIbI);

* BBEJCHHE,

* OCHOBHYIO 4acTh OTYETa (M3JI0KEHUE MaTepurala o pas3zienam);

* 3aKkioyeHue (paccMaTpUBAIOTCS YCIOBUS, B KOTOPBIX MPOXOAUIa
IIPaKTHUKa, UMEBIINE MECTO HEIOCTaTKU, a TAKXKe MPEAJIOKEHHUS MO YJIYYIIECHUIO
MPAKTUKH);

*  CIIMCOK HUCIOJIb30BAHHBIX HCTOYHUKOB;

*  HEOOXOAMMBIC MPUIOKEHUS.

3amura oT4yera

bes  mpencraBieHus — OT3bIBA  PYKOBOJAUTENS M MOAMUCAHHOIO
PYKOBOJIUTENIEM OTUETA CTYJICHT K 3aIIUTE MPAKTUKU HE JOIMYCKAETCS.

OxoHuaTenbHast OL[EHKA MPAKTUKU, 32aHOCUTCS B AJIEKTPOHHYIO BEJOMOCTh B
JIeHb 3allUThl OTYETa WJIA TOCIACAHUN JCHb MPaKTUKH, OMpENeseTcs Ha
OCHOBAaHHMM PE3yJIbTATOB 3alllUThl TPAKTUKHU. [Ipu ompenerseHUH OIEHKH
MPUHUMAETCSI BO BHUMAaHHUE:

*  OT3bIB PYKOBOJIUTENISI OT OPTaHU3AIUY;

* KauecTBO COJEpKaHUs U OQPOpPMIIEHUS OTYETa U WIUIFOCTPATUBHOIO
MaTtepuana;

* KauyecTBO JOKJIAa;

* KayecTBO OTBETOB CTYJE€HTA Ha BOIPOCHI B IPOLECCE JUCKYCCUU.

B nporiecce 3ammThl CTYAEHT J0DKEH MOKa3aTh, YTO OCHOBHbBIE PE3YJIbTaThl
noyiydeHsl UM JmgHO. Ecim B mporiecce 3amuThl pyKOBOAUTENb MPAKTHKUA HE
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MOJy4YyaeT TMOJATBEPKICHUS HaIUYMsl Yy CTYJCHTOB 3HAHUHA U  HAaBBIKOB,
HEO0OXOAUMBIX ISl BBITIOJTHEHUS TAHHOM pabOThl, TO OH MOXKET BBICTABUTH OLICHKY
"HEeYI0OBJIETBOPUTEILHO" TaXKe MPU XOPOIIEeM YPOBHE CaMOi pabOTHI.

HpHMep HHANBUAYAJBHOTO0 3aJaHUA HA IIPOU3BOJACTBEHHYIO IIPAKTUKY

— IPOBECTHM aHAJIU3 COCTOSIHUS M JIMHAMUKM TIOKa3aTeled KadecTBa
pa3pabOTKH yCTPOMCTB MHUKPOIICKTPOHUKH C HCIIOJIH30BAHUEM HEOOXOIMMBIX
METOJIOB U CPEACTB UCCIIEIOBAHUIA;

— TIPEMJIOKUTH CIOCOOBI CO3/IaHUs MOZENEN, MO3BOJITFOIINX
MIPOTHO3UPOBATh CBOWCTBA MHOTOMEPHBIX JIMHEHMHBIX MPOCTPAHCTB M  €T0
00BEKTOB;

— pa3paboTaTh IUIaH, MPOrpPaMMy M METOJUKY MPOBEICHUS HCCIEeI0BAHUN
CXEM IPOIIECCOB yIPABJICHUS,

— TPOBECTH aHaju3, CHUHTE3 M ONTUMHU3AIMIO MPOIECCOB obOecredyeHus
Ka4yeCcTBa JETEPMUHUPOBAHHBIX U CTOXACTUYECKUX CUCTEM;

— MPOBECTU KOMIUIEKCHYIO OIEHKY 3()DPEKTUBHOCTA MATPHUIBI KpaTUyalIIux
paCCTOSHUIM;

— MPEJIOKUTH CIMOCOOBI OPTaHU3AIMOHHOTO OOECIEUYEHHS M peaau3aluu
ceTeBOro rpaduka;

— pa3paboTaTh CUCTEMY OpTraHM3allUM IBUKEHUS HOCUTEIIEH 3apsia;

— COCTaBUTh  MPAKTUYECKHE  PEKOMEHJAlMW [0  HUCIHOJIb30BAHUIO
pe3ynbTaTOB HCCIIEIOBAaHUHN U pa3pabOTOK.

TunoBblie KOHTPOJIBLHBIE BONPOCHI VIS MOATOTOBKH K 3alllMTe 0TYETA M0 MPAKTHKE:

1. Cnoco6 0YHMCTKH TOIOKKH B POCTOBOM YCTAHOBKE.

2. MeTtoapl KOHTPOJISI KAYECTBA OUMCTKH TO/IOKKH B POCTOBOM yCTAHOBKE.

3. Metomsl onpeneseHrss CKOPOCTH OCAXJICHUS BEIIECTBA B  POCTOBOM
YCTaHOBKE.

4. Mertos! OnpeieieH s TEMIIEpaTypsl 00pasiia B pOCTOBOM YCTaHOBKE.

5. OrmpeeneHne 3JIEMEHTHOTO COCTaBa MIOBEPXHOCTH MCCIIEIyeMOro o0pasiia mo
CHEKTPY 0’KE-3JIEKTPOHHOM CIIEKTPOCKOIHUH.

6. Ompenenenne SHEPIUH 0OBEMHOTO M TOBEPXHOCTHOTO MIA3MOHOB IO CIIEKTPY
XapaKTePUCTUYECKUX MOTEPh SHEPTUU ITEKTPOHOB.

/. OmpenencHue MNEPHOAOB MOBEPXHOCTU (MM TOCTOSIHHBIX PEIIETKH) ISt
chOpMUPOBAaHHONW HHU3KOPAa3MEPHOW CTPYKTYPBl 1O H300paXeHHIO JU(PpaKIun
MEJIEHHBIX JIEKTPOHOB.

8. Ompenenenne pa3mMepoB HAHOOOBEKTOB, UX KOHIIEHTPAIIMH M JOJIM TLIONIA K
UMHU 3aHSATOM, a TakKe IIEePOXOBATOCTH IOBEPXHOCTH U3 U300pakeHus peibeda
MOBEPXHOCTH.

9. OcobeHHOCTH TMOJyYeHHE HW300pPAKEHHS CKAHUPYIOIIEH  TYHHEIbHON
MUKpPOCKONMHM OT TOBEPXHOCTH C(HOPMHPOBAHHOTO 00pa3na (HU3KOpa3MEpHOM
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CTPYKTYPBI).

10. Ompenenenne  cyMMapHOM  IUIOMIaAM  OCTPOBKOB HAa  HM300paXKEHUH
CKaHUPYIOIIEH TYHHEIIbHOH MUKPOCKOIHMH OT MOBEPXHOCTU C(HOPMUPOBAHHOTO 0Opasiia
(HM3KOpa3MEPHON CTPYKTYPHI).

11. Ocobennoctr MOAyYeHHsT CHEKTpa (HOTOIMHUCCHOHHOW CIIEKTPOCKOIHH C
YIJIOBBIM pa3pelIeHUEM OT MOBEPXHOCTU C(HOPMHUPOBAHHOTO oOpa3la (HU3KOpa3MepHOU
CTPYKTYPBI).

12. Onpenenenne paciieruieHdss ypOBHEH B BaJCHTHOW 30HE Ha CIEKTpe
(OTOPMUCCUOHHON CHEKTPOCKONMHA C YIJIOBBIM DPa3pemIeHHEM OT TMOBEPXHOCTH
chopMHUpOBaHHOTO 00pa3ia (HU3KOPa3MEPHOH CTPYKTYPBHI).

13. IToctpoenne kontypa MepmMu YpOBHS IS IMOBEPXHOCTH CHOPMHPOBAHHOTO
oOpasia (HU3KOpa3MEepPHOU CTPYKTYPhI) C OMOIIbIO (POTOAMUCCHOHHOMN CIIEKTPOCKOITUU
C YIJIOBBIM pa3pelicHUEM.

14. Onpenenenne sueprun (HOHOHOB U3 CIIEKTPa KOMOWHAIIMOHHOTO PACCESHUS OT
chopmupoBaHHOTO 00pa3Ia.

15. Onpenenenne KOAPIUTUBHOM CHJIBI M3 METIH HAMarHMYCHHOCTH ITOJy4CHHOM
115 chOpMHUPOBAHHOTO o0Opasma.

16. Onpenenenne MOABMKHOCTH M KOHIIEHTPAI[MM OCHOBHBIX HOCHTEJIEH 3apsa
1151 chOpPMHUPOBAHHOTO 00OpasIia.

17. Onpenencuue kod¢punrenta BBITIPSIMIICHUS U Kod(urmenTa
HEUJCATHHOCTH W3  BOJBTAMIICPHOH  XapaKTEPUCTHKH,  IOJXYYCHHOW  JUIA
chopmupoBaHHOTO 00pa3Ia.

18. Onpenenenne BKiIaga HAaHOKPUCTALIOB (IUIEHKH) Ha CIEKTpe (OTOOTKIHMKA
MOJIYYEHHOM 1151 C(hOPMHUPOBAHHOTO O0pasIia.

19. Ompenenenne  BkIaja  HAHOKPUCTALIOB  (MIEHKHM)  HA  CIEKTPE
(G OTOMFOMUHECHICHIINH TIOTYYEHHOM 17151 C(DOPMUPOBAHHOTO 00pa3Iia.

9. YYEBHO-METOJAMUYECKOE N1 MHOOPMAIIMOHHOE OBECIIEUEHUE
ITPON3BOJICTBEHHOM TIPAKTUKU (BKIIOYash OCHOBHYIO M JOMOJHUTEILHYIO

JUTEPATYPY)

OcHoBHas auTEeparypa
1. AnpnpeitunkoB, A. B. HTennekryanpHbie HHPOPMAITMOHHBIE CUCTEMBI
U METOJbl MCKYCCTBEHHOTO HMHTeJUlekTa : yueOHuk / A.B. Anppeitunkos, O.H.
AngpeitunkoBa. — MockBa : UHOPA-M, 2021. — 530 c. + [on. marepuasl
[DnekTpoHHBI pecypc]. — (Beicmee obOpa3oBanue: Maructparypa). — URL:
https://znanium.com/catalog/product/1009595 — Pexxum noctyma: mo mommicKe.
2. Bemnuko, A. A. Meroasl wHcCCleOBaHUS MHMKPOSJIEKTPOHHBIX U

HAaHODJIEKTPOHHBIX MaTepuanoB U CcTpykTyp. Yacte Il [DnmekTponsslid pecypcl:
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https://znanium.com/catalog/product/1009595

yuebHoe nocodue / A. A. Bennuko, H. . ®unnmonoBa — DIEKTPOH. TEKCTOBBIE
nanaele. — HoBocubupck: HoBocuOHMpckuii rocyaapCTBEHHBIM TEXHMYECKUN
YHUBEPCHUTET, 2014. — 227 C. — Pexxum JOCTyma:
http://www.iprbookshop.ru/45105.html

3. Butsss, II. A. HaHomarepuanioBeneHue [DIEKTpOHHBIA pecypc]:

yuebHoe nocodue / I1. A. Bursass, H. A. CBunynosuy, /1. B. Kyuc. — DnektpoH.
TEKCTOBBIC JaHHEIC. — MuHck: Beimmiimas mxona, 2015. — 512 ¢. — Pexum
nocryma: http://www.iprbookshop.ru/35501.html

4, [Ipuposa HEBOCTIPOM3BOJUMOCTH CTPYKTYpPhl U CBOMCTB MaTEpHUAJIOB
JUISL MUKPO- M HAaHOXJIEKTPOHUKU [DNEKTPOHHBIN pecypc]: yuedHoe nocodue / H.
B. boxsrun [ ap.]. — DIJeKTpoH. TeKCTOBbIE NaHHble. — CapaToB: By3oBckoe
oOpa3oBaHue, 2020. — 70 C. — Pexum JOCTyTIA:
http://www.iprbookshop.ru/79783.html

5. Per, [Ix. IlpomblilzieHHass SJEKTPOHUKA [DIEKTPOHHBIM pecype] /

Jxenimc Per. — DnekTpoH. TekcToBbie qaHHbie. — CapatoB: [IpodobpazoBanue,
2017.— 1136 c.— Pexxum moctyma: http://www.iprbookshop.ru/63583.html

6. PoamonoB, FO. A. TexHonormueckue TMpPOIECCHl B MHKpPO- W
HAHODJICKTPOHHUKE : yuel. mocobue [DnexkrponHbiit pecypc] / FO.A. PoaumoHoB. —

MockBa ; Bosorma : MWudpa-Unwxkenepus, 2019. — 352 c. — URL:
https://znanium.com/catalog/product/1053392 — Pexxum noctyma: 1o Mo ImIcKe.
7. Ceprees, H. A. ®usuka HaHocucteM : MOHOrpadusa [DIEKTPOHHBIH

pecypc] / H. A. Ceprees, JI. C. PsO6ymikun. — Mocksa : Jloroc, 2020. — 192 c. —
URL: https://znanium.com/catalog/product/1214463 — Pexum mgoctyma: IIo
IIOAIINCKE.

JlonosIHUTE IbHAS JINTEPaTypa
1. Annep, O. II. IInanupoBaHue 3KCIEPUMEHTa NPU MOUCKE ONTHUMAIBHBIX
ycnosuit / 1O. I1. Aanep, P. B. Mapkoga, 0. B. I'panoBckuii. — M.: Hayka, 2015. —
279 c. — 1 sx3. http://lib.dvfu.ru:8080/lib/item?id=chamo:411510&theme=FEFU
2. bepkun, A. b. ®u3ndyeckue OCHOBBI BaKyyMHOW TEXHHUKHU [DIEKTPOHHBIH

pecypc]: yuebHoe mocodue / A. b. bepkun, A. 1. BacuieBckuii. — DIEKTpOH.
TeKcToBble JaaHHble. — HoBocubupck: HoBocuOupckuii rocyaapcTBEHHBIN
TeXHU4YeCKkud  yHuBepcuter, 2014, — 84 c¢. — Pexum jgocryna:

http://www.iprbookshop.ru/45189.html
3. boxoxkun, C. B. ®pakransl u mynstudpakransl / C. B. boxokun, [I.A.

[Mapmmn. — MokeBck: HULL «Perynsipnas u xaotuueckas auHamuka», 2001. — 128
c. Pexxum mocryma: http://www.iprbookshop.ru/17672
4. Bo3neceHckuil, J. @. MeTonbl CTPYKTYPHBIX HCCIEJOBAaHUI MaTepHaOB.

Metonpl MUKpOCKOTIUU [DJEKTPOHHBIN pecypc|: ydebHoe mocodue / D. O.
Boznecenckuii, ®. C. Hapudymmun, M. 1. AGayummH — DIEKTPOH. TEKCTOBBIC
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JTAHHBIE. —Ka3ans: Kazanckui HAIIMOHAJIbHBIN HCCIIEI0BATEIbCKUM
TexHojornyeckuit yausepcurer, 2014. — 184 c. — Pexum pgocryma:
http://www.iprbookshop.ru/61986.html

5. lNaBpuinos, A. C. DneKTpoOXUMHUECKHUE MPOIECCHl B TEXHOJIOTHUH MHUKPO- U

HAHOAJICKTPOHUKH : yuyeOHOoe mocobue [DnexTponuslii pecypc] / A. C. 'aBpuios,
A. H. benos. — 2-e u3a. — Mocksa : PUOP : UTH®PA-M, 2019. — 240 c. - (Beicmiee
oOpa3oBaHHe: bakamaBpwuar). — URL:
https://znanium.com/catalog/product/1013436 — Peskum qocTyma: 1Mo MOIITUCKE.

6. l'omoBuH, FO. U. OcHOBBI HaHOTEXHONOTHM [DnekTpoHHbI pecypce] / TO.
. T'o510BUH — DJEKTPOH. TEKCTOBBIE TaHHbIE. — M.: MammHoctpoenue, 2012.—
656 ¢.— Pexum moctyma: http://www.iprbookshop.ru/18532.html

7. TIpomoBa, lO. A. IlpakTuyeckoe UCIOJB30BAHUE HAHOCTPYKTYD
[OnexkTpoHHBIN pecypc]: nmabopatopubslii npaktukym / FO. A. I'pomosa, . B.
Maptsinenko, A. O. OpnoBa. — DnekTpoH. TekcToBble aaHHble.— CIIO.:
VYHuBepcuter HUTMO, 2014. — 96 C— Pexum JOCTyma:
http://www.iprbookshop.ru/67570.html

8. KusizeB, H. A. Wcrtopuss u MeTOAONOTHS HAyKU W TEXHUKHU: ydeOHOe
nocoOue JiJis MaruCTPaHTOB U aCMHUPAHTOB TEXHUYECKHUX crienuansHocTert / H. A.

Kus3eB; CuOUpCKHMII TOCYAapCTBEHHBIA a3pOKOCMUYECKUN YHUBEPCUTET. —
Kpacnosipck, 2010 T. — 223 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:425783&theme=FEFU
9. KopueeB, A. A. ChoenmanpHblii Ja0OpaTOPHBIA MPAKTUKyM TIO

HaHODJICKTPOHUKE : yueOHoe rmocooue [DmekTpoHHbli pecypc]/ A. A. KopHees, A.
B. CemenoB, I'. M. UynkoBa. — Mocksa : MIII'Y, 2018. — 88 c. — URL:
https://znanium.com/catalog/product/1020596 — Pexwum mocTyma: o MOIIMUCKE.

10. Manuneuxuit, I'. I'. CoBpemeHHBIE TIPOOIEMBI HETUHEWHON TUHAMUKH /
I'. I'. Manuneukwuii, A. b. I[Toranos. — M.: Dauropuan YPCC, 2000. — 400 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:14314&theme=FEFU

11. MumtokoB, C. Il. Jlazeppl B MHUKpPO- W HAHOXJIEKTPOHHUKE : yueO.

nocobue [Dnekrponnbii pecypc] / C. II. MamokoB, A. B. Caenko, 10. B.
Knynnukosa, A. B. Tlammit ; FOxubiii dhenepanbublii yHuBepcuter. - PocToB-Ha-
Hony ; Taranpor : U3natensctBo IOxHOTO (henepansHoro ynusepcurera, 2018. -
111 c. — URL: https://znanium.com/catalog/product/1039795 — Pexxum mocryma:
10 TIO/IMHCKE.

12, HanonnekTpoHuka: Teopus U MpaKkTUKa :@ Yy4YEOHUK [DIEKTPOHHBIN
pecypc] / B. E. bopucenko, A. 1. Bopo6sesa, A. JI. Jlanwntok, E. A. YTkuna. — 5-
¢ m31. — Mocksa : Jlabopartopus 3Hanui, 2020. — 369 c¢. — (Y4eOHUK 11 BBICIICH
mkoibel). — URL: https://znanium.com/catalog/product/1202090 — Pexwm mocryma:
10 MOJITUCKE.
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13. OpnoBa, M. H. HaHosnektpoHuka [DJIEKTpOHHBIM pecypc]: Kypc
nexuwmii / M. H. Opnosa, 1. B. bop3bix.— DJeKTpOH. TEKCTOBbIE aHHbIE. — M.:
M3natensckuit  Jlom MHUCuC, 2013. — 50 c¢. — Pexum nocryna:
http://www.iprbookshop.ru/56246.html

14. Cuctembl HUCKYCCTBEHHOIO WHTEJIEKTa B MEXATPOHHUKE [DIJIEKTPOHHBIN
pecypc]: yuebHoe mocodbue / A. A. bonbmakoB [u ap.]. — DIAEKTPOH. TEKCTOBBIC

nanHble. — CapartoB: CapaTOBCKHI TOCY/IapCTBEHHBIA TEXHUYECKUN YHUBEPCUTET
umenn FO.A. Tarapumna, ObC ACB, 2014. — 252 c. — Pexum pgocryma:
http://www.iprbookshop.ru/80117.html

15. Crapxunckuii, B. II. Merogonoruss Hayku W HWHHOBAlMOHHAs

JeATEIIbHOCTh: TIOCOOUE JIJIsi aClIUPaHTOB, MaruCTPAHTOB U COMCKaTesIel ydeHOU
CTETICHU KaHIuJaTa HayK TEXHHYECKUX U SKOHOMUYECKHX crienuanpHocteit / B. I1.
Crapxunckuii, B. B. [lenkano. — M.: Uadpa-M, 2013. — 326 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:703447 &theme=FEFU

16. Crpekanos, 0. A. ®usuka tBepaoro tena: YueoHoe nocodue / 0. A.
CrpekanoB, H. A. Tenskosa. - M.: U1l PUOP: HUII Uudpa-M, 2018. - 307 c. -
URL: https://znanium.com/catalog/product/959952 — Pexum mgocTyma: Tio
TIOJIITHUCKE.

17, TexHonorum  CyOMUKpPOHHBIX  CTPYKTYp  MHKPODJIEKTPOHUKHU
[DnexTponnsIil pecype] / A. I1. loctanko [u ap.] ; mox pen. akaza. A. I1. Jloctanko.
— Munck :  bemapyckas naByka. 2018, — 271 ¢ — URL:
https://znanium.com/catalog/product/1067916 — Pexxum nmoctyma: 1o moImmicKe.

18. ®uzuka HAHOCTPYKTYP [DIEKTPOHHBIN pecypc]: yuebHoe mocodue / A. B.
denopoB [m ap.]— DnekTpoH. TekcroBble naHHble.— CII6.: YHuBepcurer
NTMO, 2014.— 131 c.— Pexwum nocryma: http://www.iprbookshop.ru/65342.html

19. ®wusuka TBEepAOro TENa JJIs MHKEHEPOB : yueOHOE mocodue i By30B /
B. A. TI'ypros, P. H. Ocaynenko ; nayd. pen. JI. A. Anemmna; Mocksa :

Texnocpdepa, 2012 559 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:813047 &theme=FEFU
13. OmwimMmonoBa, H. M. Mertoabl uccienoBaHusi MUKPOIJIECKTPOHHBIX U

HAHOZJIEKTPOHHBIX ~ MaTepuaJioB M  CTpykTyp. CkaHupyromas 30HI0Bas
Mukpockonusa. Yacte [ [OnekTpoHHBId pecypc]: ydeOHOoe mocobue/ H. M.
®unumonoBa, b. b. KouboB. — DIJEKTpOH. TEKCTOBBIE JaHHbIE. —
HoBocubupck: HoBocuOuUpckuii rocyJapCTBEHHBI TEXHUYECKUN YHHUBEPCHUTET,
2013. — 134 c. — Pexxum poctyma: http://www.iprbookshop.ru/45104.html

14, [Madatuna, T. WM. Hanoxumuss M HaHOMaTepuasbl [DIEKTPOHHBIN

pecypc]: yuebnoe mocobue / T. U. Illabatuna, A. M. [N'omyGeB. — DnekTpoH.
TEKCTOBbIE JAaHHble. — M.: MOCKOBCKMH TOCYJapCTBEHHBIM TEXHUYECKUU
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yauBepcuter umeHun H.D. baymana, 2014.— 64 c.— Pexum pocryma:
http://www.iprbookshop.ru/30893.html

15. [yka, A. A. Hanosnektponuka : yuyeOHOe mocoOue [DIeKTPOHHBIN
pecype] / A. A. llyka ; nox pen. A. C. CuroBa. — 5-€ u3[., 31eKTPOH. — MOCKBa :
Jlabopatopus 3mammii, 2020. — 345 c. — (Hawmorexnomorum). — URL:

https://znanium.com/catalog/product/1094369 — Pesxum mocTyma: 1Mo MOIIUCKe.

HNuTepHeT-pecypcenl

1. Odunmansublil caift MunuctepcTBa o0Opa3zoBaHus 1 HayKu PO.
http://mMmuno6pHayku.pd

2. ®enepanbubIi opTan «Poccuiickoe oopazoBanue» http://www.edu.ru

3. Poccwiickuii moptan oTkpeiToro oopasosanus http://window.edu.ru

4. ITpaBoBas uH(popMalmoHHas cucrema http://www.consultant.ru/

5. Hayunas nsnextponnas Oubmmoreka eLIBRARY  mpoekt POOU
www.elibrary.ru

6. DenepalnbHBI MOPTAT MO HAYYHOM WM WHHOBALMOHHOW JEATEIBHOCTH
WWW.SCi-innov.ru

7. DnexrponHas oubnuoreka HUAY MUDOU www.library.mephi.ru

8. [MonHotekcToBas 6a3za manHblx [[OCToB, NEHCTBYIONIUX HA TEPPUTOPUU

P® http://www.vniiki.ru/catalog/gost.aspx

9. Hayuynas oubamnorexa JIBOY http://www.dvfu.ru/web/library/nbl

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMALMOHHBbIE CIIPABOYHbIE
CUCTEMBbI

1. basa gannbix Scopus http://www.scopus.com/home.url

2. baza mannbix Web of Science http://apps.webofknowledge.com/

3. DmnexkTtpoHHass OubOnuoTeka auccepranuii Poccuiickoil TocyaapcTBEHHOU
oubmotexwu http://diss.rsl.ru/

4. DJIEeKTpOHHAA oubnuoTeka OUPD
https://fireras.su/biblio/?tag=%D0%BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%
BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D
0%B0

5. DOnexrponnsie 6a3bl nanHbIx EBSCO http://search.ebscohost.com/

IlepeyeHb NporpaMMHOro odecneyeHus :

JIMneH3noHHOe MPOrpaMMHOe odecneyeHne:

AutoCAD;
Microsoft Visio;
MathCad Education Universety Edition;
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Microsoft Office 365;

Office Professional Plus 2019;
Photoshop CC for teams All Apps AL;
SolidWorks Campus 500;

Windows Edu Per Device 10 Education;
Microsoft Teams

CB000IHO pacnpocTpaHsieMoe IPOorpaMMHoOe o0ecreyeHme:

Adobe Reader DC 2015.020 - makeT mporpaMm JUis IPOCMOTpPa 3JIEKTPOHHBIX
nyoauKanun B dbopmarte PDF:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC WWEULA-en US-20150407 1357.pdf :

IrfanView 4.42 - maker mporpamm s HPOCMOTpa (BOCHPOHM3BEICHIS)
rpaduuecKux, BUACO- U ayauodaiinon: http://www.irfanview.com/eula.htm ;

Python - cucrema mporpaMMHUpOBaHHsI - JWHAMUYECKUHA WHTEPAKTHBHBIHN

00BEKTHO-OPUCHTUPOBAHHBIH SI3BIK MIPOrPaMMHPOBAHHS
https://python.ru.uptodown.com/windows/download :
Scilab 5.5.2 — cucrema - S3BIK MPOrpaMMHUPOBAHHS BBICOKOTO YPOBHS,
paccuMTaHHBIN HA Hay4YHbIe pacueThl: http://www.scilab.org/scilab/license ;
WhiteStarUML 5.8.6 — mnporpammHBIii WHCTpyMeHT MojaenupoBanus UML,

MOJIy4YEHHBII u3 StarUML, COBMECTHUMBI c Windows 7-10:
https://github.com/StevenT Cramer/WhiteStarUml/blob/master/staruml/deploy/License.tx
t/

WinDjView 2.0.2 — mporpammMa Jjisi IPOCMOTpa 3JICKTPOHHBIX IMTyOJIMKaIUil B
dopmare DJV u DjVu: https://windjview.sourceforge.io/ru/

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
ITPOM3BOJCTBEHHOM ITPAKTUKN

Bo BpeMs NOpoxXoXIEHUS MPAKTUKUM MAaruCTpaHT MOKET HCI0Ib30BaTh
IIPOU3BOICTBEHHOE, HAYYHO-UCCIEA0BATEIbCKOE 000pYAOBAHHUE, U3MEPUTEIbHbBIE
U BBIYUCIIMTENIbHBIE KOMIUIEKCHl, COBPEMEHHYIO almapaTtypy MW CpeAcTBa
00paboTKH JAHHBIX (MyJabTUMEIUITHAS JEKIIMOHHAS ayIUTOPUS:
MYJIbTUMEIUNHBIN ITPOEKTOP, HACTEHHBIN JKPaH, TOKYMEHT-KaMepa; KOMIIbIOTEPHI;
BBIYHMCIIUTEIFHBIE  KOMIUIEKCHI, pa3pabaThiBaloIue TMPOrpaMMbl H  TP.),
MaTepHaTbHO-TeXHUYEeCKoe ooecnieueHue J[BOY.

PaGoTel Ha mpakTHKe, B TOM 4YHCJE€ TMPAKTUYECKAs IOJATOTOBKA H
caMoCTOATeNIbHAsA paboTa CTYAEHTOB, MPOBOJATCS B MOMEIIECHUSX, OCHAILIEHHbBIX
COOTBETCTBYIOIIMM 000PYyI0BaHUEM U MPOTPAMMHBIM 00€CTICUCHUEM.

[lepeyenb MaTepUAIbHO-TEXHUYECKOTO W MPOrPAMMHOIO oOOecreyeHus
MPAKTUKH MPUBEJICH B TAOJIHIIE.
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Hanmenosanue
CIIENMAIbHBIX IOMEIIEHNHA 1

OCHAaIIEHHOCTD CITEIIUAJILHBIX IOMEIICHUH 1
TTOMEIIEHUH JIJIs1 CAMOCTOSITEIILHOW PaboThI

[epeyeHp TUIIEH3UOHHOTO
MIPOTrPaMMHOTO 00ECTICUeHUSI.

MOMEIEHUN I PexBHU3UTHI
CaMOCTOSTENTFHON pabOTHI TIOITBEPIKTAIOIIETO
JIOKyMEHTa
Crienmanu3upoBaHHas 1ab0PaTOPUS:
JlabopaTopust TEXHOJIOTHH IBYMEPHOU
MHUKPORJICKTPOHHUKH:
1. CBepXBBICOKOBaKyyMHasl yCTaHOBKa
noBepxHocTHOrO ananu3za MULTIPROBE ARUPS
«Omicrony»: - CKaHUPYIOIIAs TyHHEJIbHAs
MUKpOCKoMHus (B Auana3oHe temmneparyp ot 40 10
500K), - yaerpaduoneroBas (HoTO3IEKTPOHHAS Microsoft

r. Bnagusocrok, yi. Paguo 5,
HAITY IBO PAH, 302, 304,
306, 308, 310

CIEKTPOCKOIIMH C YIJIOBBIM pa3pelieHreM
2. CBepXBBICOKOBaKyyMHasl AByXKaMepHas
ycraHoBka “Omicron” STM VT-25: -
CKaHMPYIOIIasi TYHHEIbHAs! MUKPOCKOMHS (B
nmuarazoHe temreparyp ot 77 mo 700 K) -
3JIEKTPOHHAS 0XKE-CIIEKTPOCKOTIHNS, - TU(PPaKIH
MEJUICHHBIX 3JIEKTPOHOB.
3. CBepXBBICOKOBAKYYyMHAs yCTaHOBKA JJIs
MOJIEKYJISIPHO MTy4YKOBOM 3MUTAKCUH,
o00opynoBanHast 3¢ y3HOHHBIMY sTYCHKAMHE
Knyncena (npousBozctsa Dr. Erbell) u
JdpakToMeTpOM OBICTPBIX DIEKTPOHOB Specs
RHD-30.

KomuecTBO OCago4YHBIX pab0dnX MECT ISt
CTYICHTOB - 8

Office365/Microosoft/CIIIA/
ITnarroe ITO

Microsoft
Teams/Microosoft/CILIA/ITna
tHOE 1O

UuraneHble 3anbel Hayunoit
oubmuoreku [IBOY ¢
OTKPBITBIM JIOCTYIIOM K
thoumy (KOpIyC A - YPOBCHB
10)

Ayauropus s
CaMOCTOSATENIFHON pabOTHI

Mono6inok HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty  CkopocTb
nmoctyna B HMurtepuer 500 Mo6wut/cex. Pabouwne
Mecrta Ul JIOAeM ¢ OrpaHUYEHHBIMH
BO3MOXKHOCTSIMH 3/I0POBBSI OCHAILICHBI JUCIUIESIMUA
u IIPUHTEPaAMU Bpaiins; 000pyIOBaHBI:
MOPTAaTUBHBIMM  YCTpPOMCTBAMHM Uil YTCHHS
IUIOCKOIIEYATHBIX TEKCTOB, CKAHUPYIOLIUMH H
YHUTAIOIMMH MAIlMHAMH BHJCOYBEIICUUTENEM C
BO3MOXKHOCTBIO PETYJISILIMM LBETOBBIX CIICKTPOB;
YBEINYUBAIOIIUMHI  DJICKTPOHHBIMU JIyllaMH U
YIBTPa3BYKOBBIMH MapKUPOBLIMKAMHU

B nensix obecrieueHus crienuagbHbIX YCIOBUM 00yUYEHUsI MHBAJIMOB U JIULL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710poBbs B JIBDY Bce 3manus 060pya0BaHbI

MaHAyCcaMu,
OCHAIIlEHHLIMHA

mudramu,
TyaJIeTHBIMU

MOJbEMHHMKAMHU,
KOMHAaTaMH,

HABUTAIMOHHOM IMOJIEPKKH.

11. ®OHAbI OUEHOYHLIX CPEJACTB

Hcrone3yroTest clienyronye OleHOYHbIe CPeACTBa!
CobecenoBanue (Dtarm 1):

CHEIUATU3UPOBAHHBIMU  MECTAMH,
TaOJIMUYKAMU

MH(}OpMaMOHHO-
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HNHcTpykTax no TexHuke OezonacHocTH. O3HAKOMUTENbHAs JeKuusa. Beitaua
UHIAVBUYAJIBHBIX 3aaHUMN.
CobecenoBaHre MO3BOJIAET OLIEHUTh 3HAHUS U KPYro3op CTY/EHTa,

IIOHMMAaHHEC MarcpuaJia, CaMOCTOATCIIbHOCTD nmoaxoaa K BBITTOJIHCHUIO
HHAUBUAYAJIBHOI'O 3adaHuA, YMCHHUC JIOTUYCCKU IIOCTPOUTH OTBCT, BJIAACHHC

MOHOJOTHYECKOM PC€YbIO 1 NHBIC KOMMYHHUKATUBHBIC HABBIKH.

IIpumepsbl BOopocoB ist codeceqo0BaHusi / YCTHOTO ONPoca
1. OcHOBHBbIE MpaBuja MOBEACHUS B YUCTHIX MOMEIICHUSX.

2. TpeboBaHMs TEXHWKH OE30MACHOCTH TpU pabdoTe HA MPEIU3UOHHOM,
BBICOKOTOYHOM O0OpYAOBaHUH.

3. OCHOBHBIE METOJMKUA DKCIEPUMEHTAIBHOIO HCCIEIOBAaHUA. MMapaMeTPOB U
XapakTepUCTUKM  MaTEpHalOB, CXEM, YCTAaHOBOK  DJJIEKTPOHUKHA  H
HaHOBJIEKTPOHUKH.

4. Kputepuu BbIOOpa OCHOBHBIX METOAMK SKCIEPUMEHTAIBHOTO HMCCIEIOBAHUS
MaTepUaIOB PJIEKTPOHUKHU U HAHOAJICKTPOHUKH.

5. OCHOBHBIC TIOJIOXKEHUSI [JIsi TPABUIBHOIO aHaln3a HSKCIEPUMEHTATbHBIX
JTAHHBIX.

JIHeBHUK npakTuku (OTansl 2, 3):

DopMyIHUPYIOTCS 1IENU U 3a/la4d MPAKTUKH, JTaeTCAd XapaKTepUCTHUKAa MECTa
MPAKTUKH, MMPOBOJUTCA OMUCAHUE ATANOB BBHINOIHEHUS pabOT B COOTBETCTBUU C
WHIUBUTyJIbHBIM 33JTaHHEM.

JlanHbpie dSTambl MPAKTUKUA TO3BOJISIIOT  CTYJAEHTaM  HEMOCPEICTBEHHO

O3HAKOMHUTBCS C HAyYHBIM SKCIIEPUMEHTAJbHBIM O000pYAOBaHUEM, HAYUHTHCS
NOJIy4aTh 3IKCIIEPUMEHTAIbHBIE pPEe3yJbTaThl, 00padaThiBaTh WX, AHAJIU3UPOBATH

PE3YJIbTAaThl U ACJIAaTh BBIBOIBI.

Bomnpocs! aj1s1 oneHKu /[HeBHUKA PAKTUKU:
1. IlpuHnunel paboOTHl HAYYHO-HCCIIEIOBATEIBCKOIO 000pyaoBaHUsA (B

COOTBETCTBUH C MHANBUAYAIbHBIM 3aJJaHHEM).

2. @opMynMpoOBKa LEIA HHIWBUAYAJIBHOIO  3aJaHUsl, OTalbl €€
peanu3anuy B COOTBETCTBUU C ITOCTABJICHHBIMU 3aa4aMHU.

3. AJTOPUTM MOMCKA HAYYHOU, METOIUYECKOM, Y4eOHOU TUTEpaTyphl 10
MpEeIaraéMou TeMe UCCIEAOBAHNS.

4, Cuctema 00pabOTKH MOJYYEHHBIX Pe3yJbTaTOB, aHAIN3 U 00paboTKa
MOJTYYEHHBIX JaHHBIX, CHCTEMA IIPEACTABIEHUS PE3YyJIbTATOB.

S. TpeGoBanusi, npeabsaBiasieMble K 0GOPMICHUIO JHEBHHKA MPAKTHKH,
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oT4dcCTa.

Hroroselii oTuet (Dtan 4):
[TpOMeXyTOUHBI KOHTPOJIb  OCYIIECTBISCTCSA IOCJIE  YCIEIIHOTO

IPOXOXKJIEHUS CTYJEHTAMU TEKYIIEro W KOHTPOJS B BHJIE 3a4e€Ta C OLEHKOW B
MOCIEAHUNA JIeHb CpOKa TMPAKTUKH. 3alluTa MPOU3BOJACTBEHHON NPAKTHKU /
Hay4yHOM pabOThl MpeaycMaTpUBACT YCTHOE BBICTYIUICHHE MO HM3y4yaeMOW TeMme
(YTBEpXKAEHHOW B MHIWMBHYaJIbHOM 33/IaHHH) C TIOJATOTOBKOW U MPEACTABICHUEM
JIOKJIa/la U MPe3eHTalluy Mo pe3ysibTaTaM MNpojeaHHoN padoThl. HeoOxoaumbiM
JIOMTYCKOM Ha 3allMTYy SBJISIETCS MPEACTABICHUE HA MPOBEPKY MTOIOBOrO OTYETA,
KOTOPBIM BKIIIOYAET B c€0s pa3padOTaHHYI0 MATEMATHYECKYI0 MOJEIb, JIEMEHTHI
WH(OOPMAITMOHHBIX TEXHOJIOTHM, MpOorpaMMHble NPOAYKThl. CTyHEHT HOJKEeH
NOKa3aTh [OJHOE 3HAaHUE MPOOJIEMBbl, MPOAEMOHCTPUPOBATH CBOOOAHYIO
OPUEHTALIMIO B MpOoOJEeMaTUKE MpeIMETHOM 00JacTH, 3HaHWE TOHATUH H
TEPMUHOJIOTHHM, OTBETUTh HA JIONOJIHUTEIBHBIE BOIPOCHI, OTYUTATHCS O
BBINIOJIHEHUH BCEX BHUJAOB PabOT, MPEAYyCMOTPEHHBIX HHAWBUAYAJIbHBIM IJIAHOM

IIPAKTHUKH.

CocraBuresb: Capanun A.A.., mpodeccop
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MUHHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHUS POCCUNCKOIM ®EJIEPAIIN

CDe)lepanLHoe TrocyJapCTBEHHOC aBTOHOMHOE 06p330BaTeJ'H>H06 YUPpECIKACHUE BBICHICTO 06pa3OBaHI/IH
«/{aJabHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)
NHCTUTYT HAYKOEMKUX TEXHOJIOTHH U nepefoBbix MaTepuanoB (I1Ikomna)

PABOYAS ITIPOIT'PAMMA
MPOU3BOJACTBEHHOU ITPAKTUKH
HayuHno-uccjienoBarejbckasi pabora

)IJIH HanpaBJICHUA MMOJATOTOBKH

11.04.04 Dy1eKTPOHUKA U HAHOIJIEKTPOHUKA
IIporpamma MarucTparypsbl
JJIeKTPOHUKA U HAHOJJIeKTPpOoHUuKa (coBmecTHO ¢ MAITY /IBO PAH)

BragusocTok
2021
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1. IEJIXM OCBOEHUS ITPON3BOJCTBEHHOM MPAKTHUKH. HAYUYHO-
HNCCIEAOBATEJBCKASA PABOTA

OCHOBHOM 11e/IbI0 Hay4YHO-HcclenoBarenbekoit paborsl (HUP) sBnsercs
pa3BUTHE  CIHOCOOHOCTH  CaMOCTOATEIBHOTO  OCYIIECTBIEHUS  HAy4YHO-
MCCIIEI0BATEIBCKOMN paboTHl, CBSI3AHHOU Cc pEILICHUEM CJOKHBIX
poeCCHOHANTBHBIX 33/1a4 B UHHOBAIIMOHHBIX YCIIOBHSIX.

[ensaMu HAy4YHO-UCCIEOBATEIBCKON PAaOOTHI SIBIISIIOTCS:

- MOJIyYCHHE MAruCTpPaHTAMHM MNPAKTUYECKUX HABBIKOB M KOMIIETEHLIHM IO
BUJIaM MTPO(PECCUOHATILHOM €SI TEIbHOCTH;

- cOOp MaTepuasoB JiJIsl BBINIOJHEHUS UCCIEOBaHUS;

- TOBBIIICHUE KOHKYPEHTHOTO TMOTEHIMaia o00y4yaeMbIX Ha OCHOBE
dbopmupoBaHUs y HUX MPOPECCUOHAIBHBIX HABBIKOB.

2. 3AJAYM MNPOU3BOJACTBEHHOH TIPAKTUKHU. HAYYHO-
NCCIIEAOBATEJIBCKASA PABOTA

3amayamMu IPaKTUKHU SBIISIOTCS:

- W3YYCHHE TEOPETHYECKHX U JKCHEPHUMEHTAIBHBIX METOJIOB MOJIY4YCHHUS,
00paOOTKM M XpaHEHUs HAy4YHOM HMH(OpMAallMK C MPUBJICYEHHUEM COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

- U3YYCHHE ONBITa NPOBEICHUS KOHKPETHBIX HAyYHBIX HCCIIEIOBAaHUN B
Jaboparopusx JenapTaMEeHTOB YHHBEpPCHUTETa, H3y4eHHe ¢GOpM H  TOpsIKa
COCTaBJICHHUsS] OTYETHOW HAyYHO-TEXHHUUYECKOW JOKYMEHTAIlMM ¥ BHEAPEHUS
pe3yIbTaTOB HAYYHBIX UCCIIEIOBAHUM;

- (opMupoBaHHWE HABBHIKOB BEIEHUS HAYYHBIX HCCIECIOBAaHUHM, Kak
LEJIOCTHOIO Tpoliecca, B TOM YHCII€ HaBbIKOB aHalIM3a KOHKPETHOM MPOOIEeMHOMN
CUTyaluu, (QOPMYJIMPOBKH TPOOIEMbl W BBIIBIXKCHHSI THIOTE3bl, pPa3pabOTKH
IUIaHAa SKCIIEPUMEHTa, MPOBEICHUS HKCHEPUMEHTa, OO0pabOTKH pe3yibTaToB,
(GbOpMyIMPOBKH BHIBOJOB ¥ MPEACTABICHUS UTOTOB MPOJICTAHHON pabOTHI B BUC
HAy4YHBIX OTYETOB, pehepaToB WU CTATEH;

- IPOBEICHUE HAYYHBIX MCCIICIOBAHUN B COOTBETCTBUU C MHAWBHUIYaTbHBIM
3aJJaHUEM TI0 TEME MaruCTepCKOi TuccepTalny;

- moAOOp MaTepuana i MOArOTOBKY HAYYHBIX JIOKIIAOB.

3. MECTO IIPOM3BOJACTBEHHOM TIPAKTUKH. HAYYHO-
NCCIIEJOBATEJIBCKASA PABOTA B CTPYKTYPE OIl

[IpousBoncrBennass npaktuka HHWP npoBomurcss B uemsax mnosnydeHus
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npo(hecCHOHANBHBIX YMEHUHN U OMBITa MPO(HEeCCHOHATBHOM NeATENbHOCTH.

HayuHo-uccnenoBatenbckass  paboTa  sIBIS€TCS  COCTAaBHOM  YacThbIO
oOpa3oBaTenpHOM MporpaMmbl, BXoauT B Onok b2 «Ilpaktuka», B YacTs,
dopMupyeMyr0 y4YaCTHHUKaMU OOpa30BaTEIbHBIX OTHOLIEHUH, y4eOHOIo IUIaHa
(b2.B.06(I1)) u sBsieTcst 00s3aTEILHOM.

JUIs yCHEIIHOTrO MPOXO0XKJIEHUS MNPAKTUKA OO0YyYaroluecs HCHOIb3YIOT
3HaHUsA, yMEHHS, CHOPMUPOBAHHBIE B XOJA€ H3yUEHUS IUCIUIUIUH Y4eOHOTO
IIJIaHA.

OCHOBHBIMM NPHUHIMIAMH JIOTHYECKOW M COIEPKATEIBHO-METOANYECKON
B3aMMOCBSI3H JTaHHOM NPAKTUKH ¢ Apyrumu yactsamu Ol sBistorest:

" MIHTETpalys U MEXIUCLUIUIMHAPHOE B3aUMO/ICHCTBHE;

* CBA3b TEOPUH C IPAKTUKOM;

HAyYHOCTh, TPEIIOJArampias COOTBETCTBUE BBIOPAHHBIX METOJOB
VCCIIEIOBAHUSI YPOBHIO COBPEMEHHOW HAYKH;

* Y4€T Hay4YHBIX HHTEPECOB CTYJCHTOB;

* IESITEJIBHOCTHBIN MOJXO0M, CHOCOOCTBYIOIUN (POPMUPOBAHUIO aKTUBHOTO
OTHOILIEHUS K IPUOOPETEHUIO TEOPETUUECKUX 3HAHUI U MPAKTUUYECKUX YMEHUU.

VYyeOHasi NpakTHKa HampaBieHa Ha NpuoOpeTeHHe Oosiee YriIyOJeHHBIX
pO(ECCUOHATIBHBIX YMEHUN M HABBIKOB M MOATOTOBKY K HAIMCAHUIO W 3aIHUTE
BBIITYCKHOM KBAJIM(PUKATMOHHOU PabOTHI.

4. THUIbI, CIIOCOBbI, MECTO ¥ BPEMs IIPOBEJIAEHUS
MMPOU3BOJICTBEHHOM MPAKTUKH

[TpousBoacTBEHHAs] TMpPaKTHKa MHPOBOAUTCS B COOTBETCTBUU C Y4E€OHBIM
TJIAHOM U KaJICHJAPHBIM Y4€OHBIM TpadrKom.

Bun npakTuku — npou3BOACTBEHHAS IPAKTUKA.

Tun npakTuky — Hay4HO-HCCIeA0BaTEIbCKas paboTa.

Crioco0 mpoBeAeHHs — CTallMOHAPHAS WM BBIE3THAS.

dopMa npoBeeHUsI — HAYYHO-HCCIIE0BATeNIbCKask paboTa MPOBOJUTCS HA 2
Kypce KOHILIEHTPUPOBAHHO, MYyTE€M BblAeNeHUs B rpaduke ydeOHOro mporecca
HEMPEPBIBHOTO MEpHOa Y4eOHOTO BpEMEHU B HEJEINAX JJIsl IPOBEICHUS MTPAKTUKU
B 4 ceMecTpe (TpyA0EMKOCTh 110 y4eOHOMY IJIaHy 6 3a4€THBIX €AMHMII).

MecToM mnpoBeACHHUS NPAKTHKU SABISIOTCA CTPYKTYpPHBIE MOJpa3AeiieHUs
JIBOY (®usuku HUZKOpAa3MEPHBIX CTPYKTYp, Jaboparopuu Kadenpel) u
7a00paTOpUM HWHCTUTYTa aBTOMATHKM W TpoueccoB ympasienus /BO PAH
(JtabopaTopusi MPEIHM3UOHHBIX ONTHYECKUX METOJ0B HU3MEpPEHUuM, jadopaTopust
TEXHOJOTHH IBYMEPHON MUKPOIIEKTPOHUKH H JIp.).
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5. KOMIIETEHLIMN OBYYAIOIIEI'OCA, ®POPMHUPYEMBIE B PE3VIJIbTATE
[TPOXOXJEHW ITPON3BOJICTBEHHOM ITPAKTUKH

B pE3YJIbTATC MPOXOKACHUA IIPAKTUKHW Y BBIIYCKHHKA JOJIZKHBI OBITH

chopmupoBaHbl NpodhecCHOHATbHBIE KOMIIETCHIIUH.

HpOCbeCCI/IOHaJ'IBHBIC KOMIICTCHOMH BBIITYCKHUKOB W HWHAUKATOPBI HX
JOCTHUKCHUA:
Tun 3aga4 Koa u naumeHnoBanue
npogdeccuoHaNbHOI Koa u HaumMeHoBaHMe HHAUKATOPA
KOMITeTEeHIIU U JOCTHKEeHUSI KOMIIETEH U
(pe3yJbTAT OCBOEHHS)
IK-1 Cnocoben ¢dopmynuposats | [IK-1.1 BeIOMpaeT TeopeTHYecKHe U
Henmd W 3aJadd  HayYYHBIX | OKCIIEPUMEHTaJbHBIE METO/IbI HCCIIEIOBAHUS
UCCIIEJOBAaHUH B COOTBETCTBHM C | W3AEIMH MHUKPO- U HAHODJIEKTPOHHKH
TCHICHIMAMH M TEPCTICKTUBAMH | rre | 5 AHATH3UDYCT TCH/CHINM 1
a3BUTHUS JNEKTPOHUKHI "
g N —. P 4 raxge | MEPCTICKTHBBI PA3BHTHS JICKTPOHUKH 1
p >, HAHORJICKTPOHUKH, CMEXKHBIX 001acTeil HayKu U
CMEXHBIX oOmacTeii Haykn W
TEXHHUKH
TEXHUKH, CTIOCOOCH 000CHOBAHHO
BBIOMpAaTh  TEOPETHUYCCKHE |
3Kcnep I/IMeHTaJILIfLIe MeTomB IIK-1.3 cTaBHT 1eJU U 33]]a91 HAYYHOTO
P HCCIIEIOBAHMS B COOTBETCTBYIOLIECH 00IacTH
cpenacTBa penieHus N
3HAHUH
chOopMyITHPOBaHHBIX 3a7a4
[IK-2.1 nemMoHCTpUpYET 3HAaHHE METOOB
IK-2 CnocoGen pazpabaTbsiBaTh
Sbpex ca I:) P pa3paboTku 3P PEKTUBHBIX aTOPUTMOB
TUBHBIE JITOPUTMBI
emmenHs chopM p o pelIeHus] HayYHO-UCCIIeJOBATENbCKUX 3a/1a4
JIMPOBAHHBIX
I3)a;:[a11 c I/Icnonlisc})/Ba If oM [1K-2.2 ncnosp3yeT aaropuTMbl perieHus
COBDEMCHHBIX S3LIKOR UCCIIEIOBATENIbCKUX 3214 C MOMOIIBIO
I OI; AMMUDOBAHIA 1 COBPEMEHHBIX SI3BIKOB ITPOTPaMMHPOBAHUS
ogecg eqHBaI?r 5, HX IPOTPAMMHYO [IK-2.3 noacoenuHseT pa3inyHble
peamzamo niepudepuitHbIe yCTPOUCTBA M OCYIIECTBIISET
paboTy ¢ HUMH
TK-3 Criocober  ocBauBath | [K-3.1 paspaGarsiBaet TpeGOBaHMS K
TPUHOUIBL - IIIAHAPOBAHUA M | cperneTBaM MPOBEACHUS SKCIIEPUMEHTA,
METOIbL ABTOMATHU3ANNH | koHTPOJIS M JHATHOCTHKH
9KCIIEpPUMEHTA Ha OCHOBE
MH(OPMALIOHHO-U3MEPHUTEIbHBIX [IK-3.2 pa3pabaTeiBaeT MPOEKTHBIE MATEPUAITEI
Hayuso- KOMILIEKCOB Kak cpeacrsa | TPH IIIAHUPOBAHWH 1 aBTOMATH3ALINH
. | mosbirenus TOYHOCTH u | dKcmepuMmeHTa B M30paHHO# o0nacTn
HUCCIICOOBATCIIBCKUU CHUYKEHHS 3aTpar Ha ero | JICKTPOHMKU U HAHOJJICKTPOHUKHU
HpOBeZIeHUE, OBJIaJICBATh

HaBbIKaMH I/I3MepeHI/II\/'I B pCaJIbHOM
BPEMCHHU

ITIK-3.3 TectupyeTt u MpOBOJUT AUATHOCTUKY
U3JICITUI HAHODJICKTPOHHUKH

MK-4 CriocoOeH Kk opraHu3auy U
MPOBEJICHUIO IKCTIEPUMEHTAbHBIX
HCCIICAOBAHUIA C IPUMECHECHHEM

COBPEMEHHBIX CPEJICTB H METOJIOB

[IK-4.1 nnaHupyeT OCHOBHBIE TaIlbl
9KCIIEPUMEHTAILHBIX HCCIICIOBAHUH

[IK-4.2 caMOCTOSITENEHO MTPOBOIUT
SKCIEPUMCHTANBHBIC UCCIICIOBAHMUS, HCIIOB3YS
COBPEMEHHBIC CPEJICTBA M METOIBI

IIK-5 Cnocoben nenars Hay4IHO-
000CHOBaHHBIE BBIBOABI 10
pe3yibTaTaM TeOPETHYECKHX U
9KCIEPUMEHTATBHBIX
HCCJICIOBAaHUMN, 1aBaTh
PEeKOMEHIANNH 110
COBEPLIEHCTBOBAHUIO YCTPOICTB U
CHCTEM, TOTOBUThH HAy4HBIE
yOJIMKaNnK 1 3asIBKH Ha

[IK-5.1 neMoHCTpHUpyeT 3HaHHUE METOJIOB
MIPOBEACHUS HAYYHBIX IKCIIEPUMEHTOB H
HUCCIIEIOBaHUN

T1IK-5.2 06pabaThiBacT U aHATH3UPYET
MOJIyYCHHBIC JaHHBIC, 1ETACT BHIBOJIBI,
COCTAaBJISIET PEKOMEHAALMH T10
COBEPIIICHCTBOBAHHIO YCTPONCTB U CHCTEM

[1K-5.3 roToBUT Hay4HbIE MyOIMKAILIMU U 3asBKH
Ha n300peTeHust
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Tun 3agau

Koa 1 HamMeHOBaHHeE

npodeccuoHaIbHOMN Kon u HauMeHOBaHMe HHANMKATOPA
KOMIeTeHII U JOCTHKEHHS KOMIIeTeHI[HH
(pe3yJbTAT OCBOEHHS)
n300peTeHus

IIK-6 CnocobeH ruiaHupoBaTh U
MPOBOJHTH YKCIIEPHUMEHTHI 10
MOZEIUPOBAHUIO U
MPaKTHYECKOMY ONPEIETICHHIO
CTPYKTYpBI U CBOMCTB
MaTepHaloB, NEPCIIEKTUBHBIX I
SJIEKTPOHUKH M HAHODJIEKTPOHHUKH

IIK-6.1 neMOHCTpHUpYeT 3HaHHE METOJIOB
HCCIIeJOBaHHs TOBEPXHOCTU HU3KOPA3MEPHBIX
CTPYKTYP, OCHOBHBIX THUIIOB M IapaMETPOB
71a00PaTOPHBIX YCTAHOBOK IS
9KCIIEPUMEHTAIBHBIX HCCIICTOBAHUH

[IK-6.2 ocymiecTBiIsIeT MOACTHPOBAHUE U
MIPAKTHIECKOE ONPEACTICHHE CTPYKTYPHI U
CBOICTB MaTepUaJIOB

[IK-6.3 mpuMeHsieT METOAbl MaTeMaTHIeCKOTO

omnucaHusa (GU3HIECKHX IPOLIECCOB,
MIPOTEKAIOIUX B HU3KOPA3MEPHBIX CTPYKTYpax

Koa 1 HamMeHOBaHHe
HHIUKATOPA JOCTUKEHUSI
KOMIIeTeHIIHH

HaumeHnoBanmne noka3aTtesisi OLeHMBaAHUSA
(pe3yJbTaTra 00y4eHust)

[IK-1.1 Be1Oupaet TeOpeTHIECKUE U
9KCIIEPHUMEHTAIIBHBIC METOIbI
UCCIICIOBAHHUS U3ACIUA MUKPO- H
HAaHODJICKTPOHUKH

3naem OCHOBHBIC TCOPECTUYCCKUE U OKCIICPUMEHTAJIbHBIC METObI
HUCCICO0OBAaHUA 1/13z[em/1171 MUKPO- 1 HAHO3JICKTPOHHUKHU

Ymeem dhopmymrpoBaTh HEIH U 3aJa4l HAYYIHBIX UCCIIECOBAaHNH B
COOTBETCTBHH C TCHICHIMAMH U IIEPCHEKTUBAMH Pa3BUTHS 3JICKTPOHUKHU H
HAHOYJIEKTPOHUKH, & TaK ’K€ BHIOMPATh MOAXOASAIINE METOIBI
HCCIICIOBAHHS

Bradeem TeopeTHUeCKUMH 1 SKCIEPUMEHTAIEHBIMA METOJAMHU H
CpeCTBaMH peuIeHust chOpPMYIHPOBAHHBIX 3a1a4

TIK-1.2 aHanu3upyeT TEHACHINH U
MEepPCHEeKTUBBI Pa3BUTHUS
JIEKTPOHHUKH U HAHODJIEKTPOHUKH,
CMEXHBIX 00J1acTell HayKu U
TEXHUKH

3naem OCHOBHBIC TCHACHIMHU U NCPCIICKTUBBI Pa3BUTHSA SJICKTPOHUKH U
HAHOJJICKTPOHUKHU

Ymeem AHAJIU3UPOBATh TCHACHINHU U NICPCIICKTUBLI PAa3BUTUA JICKTPOHUKHU
1 HAHOJJICKTPOHHMKH, a TaK JKC CMCIKHBIX obnacTeit HaYKN U TCXHUKHN

Bnadeem naBbikaMu aHaM3a U CUCTEMATU3AMK HHPOPMAIMHU IS
HETIPEPbIBHOTO OTCIIE)KUBAHUS TEHJICHLIUH U NIEPCIIEKTUB Pa3BUTHS
AJIEKTPOHUKH U HAHODJIEKTPOHHUKH

ITK-1.3 cTaBuT 1€y ¥ 3a1a4u
HAy4YHOTO MCCIIEI0BaHuUs B
COOTBETCTBYIOIICH 001aCTH 3HAHUI

3naem AJITOPUTM MMOCTAHOBKHU LECJIN U 3aJla4 HAYYHOT'O NUCCJIICAOBAHUA

Ymeem bopmynpoBaTh HAy4YHO-HCCIIEA0BATENLCKUE 33/1a41 B
COOTBETCTBYIOIIEH 00JacTH 3HAHUN

Brnadeem HaBbIKaMu ITOCTAHOBKH 3aa41 HAYYHOI'O UCCJICJOBaHUA,
TCOPECTUICCKUMU 1 IKCIICPUMEHTAJIBHBIMU METOAAMU, U CPCICTBaAMU
peuICHUsA

[IK-2.1 teMOHCTpUpYET 3HAHHE
METOOB Pa3paboTKH
3(h(HeKTHBHBIX AITOPUTMOB
peLICHUs] HAyqHO-
MCCIIeIOBATENILCKHX 3a1a4

3Hnaem OCHOBHBIE METOABI pa3paboTKH 3(HEKTUBHBIX AITOPUTMOB
pelIeHus] HayYHO-MCCIIEI0BaTENbCKUX 3a/1a4

Ymeem BBI6I/IpaTL MCTOAWKHU I IPOBCACHUA KOHKPETHBIX HAYYHO-
HUCCICA0BATCIIbCKHX 3a1a4

Bradeem naBrikaMu BEIOOpa METOAMK TS pa3pabOTKH A EKTUBHBIX
ANTOPUTMOB PEILCHUS HAyYHO-HCCIIEIOBATENILCKUX 3a]a4 U MOTYYCHUS
JIOCTOBEpPHBIX Pe3yJIbTaTOB

[1K-2.2 ncnonb3yeT anropuTMbl
PELICHHUS UCCIIEI0BATENBCKHUX
3a7a4 C HIOMOIIBIO COBPEMEHHBIX
SI3bIKOB ITPOTPAMMHPOBAHHUS

Suaem COBPEMCHHBIC A3BIKH ITPOTrPAMMHPOBAHUA

Ymeem pazpabarsiBaTh 3 PeKTHBHBIC aJITOPUTMBI PEILICHUS
chopMyIHpOBaHHBIX 3aj1a4d, 00ECIeYNBaTh UX MPOrPAMMHYIO pealu3allHio,
HCIOJIb3Ysl COBPEMEHHBIE A3BIKH IPOrPAMMUPOBAHUS

Braoeem AJITOpUTMaMHU PEHICHUA UCCICAOBATECIBCKUX 3a/1a4 € ITIOMOIIBIO
COBPEMCHHBIX SA3BIKOB IPOTPAMMHUPOBAHUA

TTIK-2.3 momcoenuHseT pa3IunIHbIe
nepugepuitHpe YCTPOWCTBA U
OCYILECTBIISIET paboTy ¢ HUMH

3uaem TtpeboBaHMA MOAKIIOYCHHUS U pabOTHI ¢ epUepUiTHBIMI
cHCTeMaMH

Ymeem mopcoenuHATh pa3nudHbIe IepUQepHitHbIe YCTPOHCTBA U
OCYIIECTBIISITh paboTy ¢ HUMH

Bnadeem HaBbIKaMU pabOTHI ¢ IepUEPUIHHBIME YCTPOHCTBAMH |
HAaBBIKAMH MX OTIAJKH
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Kox 1 HamMeHOBaHHE
HHINKATOPA T0CTHKEHHU S
KOMIIeTeHIMH

HaumeHnoBaHnue nokasaresisi OleHUBAHUS
(pe3yJbTaTra 00y4eHust)

[1K-3.1 pa3pabatsiBaet
TpeOOBaHuUs K CPeACTBAM
MPOBECHUSI YKCIIEPUMEHTA,
KOHTPOJISl ¥ TMarHOCTUKHU

3Haem OCHOBHBIC Tpe60BaHI/I$I, NpEeABABIIACMBIC K CPEACTBAM IPOBCACHUSA
OKCIICPUMEHTA, KOHTPOJIA U TUArHOCTUKU

Ymeem ocymecTBisATh pa3paboTKy TpeOOBaHHH K CpeacTBaM NPOBEACHHS
SKCIIEPUMEHTA, KOHTPOJIS U AUATHOCTUKH B 3aBUCUMOCTHU OT
HCCIIEeI0OBATENIbCKON 3a71aun

Braodeem naBbikamu OLICHKU COOTBETCTBUA CPEACTB IIPOBCACHUA
OKCIICPUMCHTA, KOHTPOJIA U IUArHOCTUKU UX HOpMaTHBHOﬁ JOKYMCHTAallNU

[1K-3.2 pa3pabaTbIBacT NPOCKTHHIC
MaTepHaIIbl IPH IUTAHUPOBAHUU U
ABTOMATHU3aLUH SKCIIEPUMEHTA B
n30paHHOM 00J1aCTH STEKTPOHUKH
Y HAHOBJICKTPOHUKH

3naem MpUHIMIBI pa3paOdOTKH MPOEKTHBIX MaTEPHAIOB ITPH INIAHUPOBAHUH
1 aBTOMATH3aIM1 SKCIIEPIMEHTa Ha OCHOBE HH(OPMAIMOHHO-
H3MEPHUTENBHBIX KOMIUICKCOB

Ymeem ocymecTBIsTh HETIOCPEACTBEHHYIO Pa3padOTKy IMPOSKTHBIX
MaTepHaioB AJIs KCIIEPUMEHTAIBHBIX 3aJa4d B N30paHHON 00IacTH
JIEKTPOHHUKH ¥ HAHORJICKTPOHHUKH

Bradeem HaBBIKaMH 3KCIUTyaTaluH BHICOKOTEXHOJIOTHYHOTO
00opynoBaHUs B H30paHHON OONACTH IEKTPOHUKHN W HAHODJICKTPOHHUKH

IIK-3.3 TecTupyeT v IPOBOAUT
JIUAarHOCTUKY U3JEIUi
HaHORJICKTPOHUKH

3naem OCHOBHBIC MNPpUHIUIIBL, IPCABABIACMBIC K TCCTUPOBAHUIO U
JUArHoCTHUKEC I/IS,Z[eJ'II/Iﬁ HAHO3JICKTPOHUKHN

Ymeem OCYHICCTBJIATH NOATOTOBKY K IIPOLCCCY TECTUPOBAHUSA N
JHArHOCTHUKHU U3CIIHI HAaHOJJICKTPOHUKHN

Bradeem naBbikaMu TIPOBENCHUS JUATHOCTUKHU U TECTUPOBAHUS U3ACINN
HaHOAJIEKTPOHUKU B COOTBETCTBUM C TEXHUUYECKOM U IKCILTyaTal[MOHHOU
JIOKyMEHTaluuen

I1K-4.1 mnaHupyeT OCHOBHBIE
3TaIbl SKCIEPUMEHTATbHBIX
UCCIIETOBaHUM

3naem OCHOBHBIC ATAITbI OKCIICPUMECHTAJIbHBIX HCCIIeIOBaHUM

Ymeem TUTAaHUPOBATH 3TAIlbl ITPOBCACHUA SKCIICPUMEHTA IJIL
HCCIICA0BATCIBCKUX 3a1a4

Brnaoeem naBrikamu OpraHn3alnu U NpoBEACHUA SKCICPUMCHTAJIbHBIX
I/ICCHe}IOBaHHﬁ C IPUMCHCHUEM COBPEMCHHBIX CPEACTB 1 METOJOB

[TK-4.2 camoCTOSITENNHO MPOBOIUT
SKCIICPUMCHTAIBHEIC
HCCIIeTOBaHMSA, MCTIONB3YS
COBpPEMCHHBIC CPEACTBA M METO B

3naem COBPEMCHHBIC CPECACTBA U METOABI, ITO3BOJIAIOIINC CaAMOCTOATEIIBHO
IIPOBOAWTH SKCIICPUMCHTAJIbHBIC UCCICAOBAHUA

Ymeem OIMPCACIIATh NOAXOAAIMNE MCTOAbI IJIA IIPOBCACHUA
OKCIICPUMCHTAJIbHBIX I/ICCJ'ISI[OBaHI/Iﬁ

Braodeem HaBbIKaM¥ HACTPOIKH BBICOKOTEXHOJIOTHYHOTO 000PYAOBaHHS B
COOTBETCTBHU COBPEMEHHBIMHI METOJaMH TIPOBEICHHS KCIIEPUMEHTAIBHBIX
pabot

IIK-5.1 nemoHCTpHUpYyeT 3HAHHE
METOIOB POBEICHUS HayYHBIX
IKCIIEPHUMEHTOB M HCCIICJOBaHUM

Suaem MCTOJbI MPOBCACHUSA HAYTYHBIX SKCICPUMCHTOB U I/ICCJ'IC,I[OBaHI/Iﬁ

Ymeem ncnonp3oBaTh noaxoadamue MEeToAbl IJIA SKCIICPUMCHTAJIbHBIX
pa60T, YYHUTBIBAA UX JOCTOMHCTBA U OI'PAaHUYCHUS

Bradeem HaBBIKAMU TIOATOTOBKH ¥ MTPOBEACHUS HAYYHBIX SKCIIEPUMEHTOB
U YCCJIEJOBAaHUN

[IK-5.2 o6pabaTsIBaeT u
aHATM3UPYET NOJyICHHbIE JaHHBIE,
JIENIAET BBIBOJIBI, COCTABIAET
PEKOMEHAAINH 110
COBEPIIEHCTBOBAHUIO YCTPOICTB U
CHUCTEM

Suaem METOAbI O6pa6OTKI/I 1 aHaJIn3a NMOJYUCHHBIX B pE3YyJIbTATC
OKCIICPUMEHTAJIbHBIX U TCOPETUICCKUX pa60T JAaHHBIX

Ymeem bopMynrpoBaTh BBIBOJIBI, COCTABIISTh PEKOMEH IAIIMH 110
COBEPIICHCTBOBAHMIO YCTPONCTB U CUCTEM

Bradeem naBbikamMu aHau3a MOJYyYEHHBIX JaHHBIX, TIPECTABICHUS
HAy4YHO-00OCHOBAHHBIX BBIBOJIOB I10 PE3YJIbTaTaM TEOPETHUECKUX H
SKCIEPUMEHTAIbHBIX UCCIIEA0OBAaHUIN U pEKOMEHAAIMH 110
COBEPIICHCTBOBAHUIO YCTPOICTB U CUCTEM

[IK-5.3 rotoBuT Hay4HBIE
MyOJIMKaLMK 1 3asiBKH Ha
n300peTeHUs

3Hnaem OCHOBHBIE ATAITBI TOJITOTOBKH HAYYHBIX IMyOIUKAIHA

Ymeem opranm30BaTh HHAMBHIYaJIbHYIO M KOJJICKTHBHYIO pabOTy HO
HalYCAaHWIO HAYYHBIX ITyOJIMKaIMH 1 3as1BOK Ha M300peTeHHs

Bradeem HaBbIKaMM TIpeJICTaBICHHS HAYYHBIX PE3yJIbTATOB B BUIIE
LEIOCTHOW MMCBMEHHOH padOThI, YIOBIETBOPSIONIEH KPUTEPHIM
Hay4HOH IyOIMKaIM1 WM 3asiBKU Ha H300peTeHUs!

IIK-6.1 nemoHCTpHUpyeT 3HaHHE
METOJ0B HCCIEI0BAHUS
MOBEPXHOCTH HU3KOPA3MEPHBIX
CTPYKTYP, OCHOBHBIX TUIIOB U
apaMeTpoB J1ab0PaTOPHBIX

Suaem MCTOJbI UCCJICAOBAHMS TOBEPXHOCTU HU3KOPASMEPHBLIX CTPYKTYP

Ymeem OLICHUBATh U BBI6I/IpaTL NOAXOAAIINE TUTIBI U TapaMETPhbL
na60paT0prlx YCTAaHOBOK JIs1 SKCIEPHUMCHTAJIbHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ

Brnaoeem MCTOJAaMM MCCJICA0BAHN HU3KOPA3MEPHBIX CTPYKTYP, HABbIKaMU
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Kox 1 HamMeHOBaHHE
HHINKATOPA T0CTHKEHHU S

HaumeHnoBaHnue nokasaresisi OleHUBAHUS
(pe3yJbTaTra 00y4eHust)

KOMIIETCHIIUU
YCTaHOBOK 151 OIICHKH W OTIPEJICIICHUS MOAXOAIINX MapaMeTPOB Ja00PATOPHBIX
3KCIEPUMEHTANBHBIX YCTAHOBOK ISl 3KCIIEPUMEHTAJIbHbBIX UCCIIEOBAHUN
HCCJeI0BaHUI

I1K-6.2 ocymecTBiseT
MO/ICTIMPOBAHUE U TIPAKTUYECKOE
OTpe/ieJIeHUE CTPYKTYpPHI U
CBOICTB MaTepuajioB

3Haem OCHOBBI MOJIETUPOBAHUSA M PacU€TOB aTOMHOM CTPYKTYpPHI U CBOICTB
MaTepHuaoB

Ymeem vucnonb3oBaTh HeO6XOL[I/IMI)Ie AJITOPUTMBI U IPOTrPaMMHBIC ITAKEThI
JUIL OCYIICCTBJICHUA MOJACTIMPOBAHUSA CTPYKTYP U UX CBOMCTB

Bradeem HaBbIKaMu MOJICTHPOBAHHS CTPYKTYpP U CHCTEM C Pa3HbIMH
napaMeTpamu

[IK-6.3 mpuMeHsieT MeTOIbI
MaTeMaTHYECKOTO OIHMCAHMUS
(hM3MIECKUX MPOIECCOB,
MPOTEKAMIINX B HU3KOPa3MEPHBIX

CTPYKTypax

3naem METOBI MATEMAaTHIECKOTO ONMUCAHUS (PU3UUECKHUX MIPOLIECCOB,
MIPOTEKAIOIINX B HU3KOPAa3MEPHBIX CTPYKTypax

Ymeem BHIOMpaTh OIXOMAIINIA AJIs1 KOHKPETHOH 3a]a9l METOT
MaTEMaTHYECKOTO OIMCAHUS

Bnadeem HaBbIKaMn HACTPOHKH WIJIM MOIU(HUKAIINN TPOrPaMMHBIX
QJITOPUTMOB U KOZIOB, UCTIOIb3YEMBIX JUIS ONMUCAHUS (PU3UIECKUX
MIPOLIECCOB, NPOTEKAIONINX B HU3KOPa3MEPHBIX CTPYKTypax

6. CTPYKTYPA U COJEPXXAHUE ITPAKTUKU, B TOM UYUCJIE
[IPAKTUYECKOU IO OTOBKU

Ne Jransl Buabl pabor Ha IpakTHKe, B TOM YHCJIe Tpynoe | ®opmbl
n/n NMPaKTHKHU NPaKTHYECKasi MOATOTOBKA U MKOCTb | TEKYIIEero
CaMOCTOsITeIbHasi padoTa CTyeHTOB (B KOHTPOJIA
qacax)
1 Opranuzanu | MHCTpYKTaX 1O TeXHUKE 0€30MacHOCTH, 6 Cobeceno
OHHBIN MOJIyYCHUE HAPABICHUS, HHIUBUYaTbHOTO BaHUE
3aJJaHHsl, IPOTPAMMBI U METOJIUYCCKUX
ykazaHuid. O3HAKOMHTEIbHBIC JICKITUH.
3HAKOMCTBO C MECTOM MPOXO0KJICHUS IPAKTHK.
2 OcHoBHOM Ocy1iecTBiIeHHE HAYYHO-HCCIIEIOBATEIHCKUX 120 Nunusumy
pabot (cOop, aHaNNU3 HAyYHO-TEOPETUIECKOTO aJlbHOE
Matepuaia, cOop SMITMPUICCKIX 3a/1aHue

JAHHBIX, UHTEPIPETALMS SKCIIEPUMEHTAIbHBIX U
SMIUPUUYECKUX JIaHHBIX ); BHIIIOJIHEHNE HAYYHO-
HCCIIEA0BATEIIbCKUX BUOB JIEATEILHOCTH B
paMKax IrpaHTOB, OCYIIECTBIIIEMBIX B
JenapTaMeHTe; y4acTUue B PEIICHUU Hay4HO-
HCCIIEIOBATENbCKUX PA0OT, BBIMOIHIEMBIX
JenapTaMeHTOM B paMKax JI0rOBOPOB C
00pa30BaTeNbHBIMH YUPEXKICHUIMU,

HCCIIEA0BATEILCKUMU KOJUIEKTUBAMHU; Y4acCTHE B
OpraHU3alvy U MPOBEJICHNN HAyYHBIX, HAYYHO-
MPAKTUYECKUX KOH(EpEeHIUH, KpYTIIbIX CTOJAX,
JTUCKYCCHUAX, OPTaHU3YEMBIX JIEITapTaMEHTOM,
NHTulIM, yHuBepcuTEeTOM; CAMOCTOSTEIBHOE
IIPOBEJICHUE CEMUHAPOB, MAaCTEP-KIIACCOB,
KPYTJIBIX CTOJIOB 10 aKTyaJlbHOW IpoOJIeMaTHKe;
y4acTHe B KOHKypcax Hay4HO-
HCCIIEIOBATENCKUX PadoT; OCYIIECTBICHHE
CaMOCTOSITEIILHOTO MCCIIENOBAHUS 10
aKTyaJbHOI MpobiieMe B paMKax MarucTepckon
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JUCCepTAINK; BeJeHne onbmuorpaduaeckoi
paboThI C IPUBIICYCHHEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX ¥ KOMMYHUKAITMOHHBIX

TEXHOJIOTHI
3 3akmounten | U3ydyenue, o0paboTka, cucTeMaTu3anus, 78 JlHeBHUK
bHBIN OTpeieNIeHUE IOCTATOYHOCTH B JOCTOBEPHOCTH MPAKTHKU

Pe3yJIbTaTOB HAYYHO-UCCIIEA0BATENBCKOTO
MaTepuaia 1o BelOpaHHOU TemMe. AHaNIU3
MIOJIyYEHHBIX HaY4HBIX Pe3yJbTaTOB.

4 OTyeTHBIH 3aBepieHne padoThI IO BHITOJTHEHHUIO 12 Ortyet no
WHIMBUyaJIbHBIX 3aaHuil. [IpencraBnenue MIPAKTHKE,
UTOTOB MpOieTaHHON pabOTHI B BUIE OTUETOB, pe3eHTall
pedeparos, crareit, 0hOpMIICHHBIX B ust

COOTBETCTBUH C MMEIOIINMHUCS TPEOOBAHUSIMH.
Omnpenenenue pe3yabTaToB U 3P (HEKTHBHOCTH
npodecCHOHAIBHON AEATEITLHOCTH B H30paHHOM
npenMeTHoi obnacti; CamoaHanu3 mpouecca
(dopmupoBanus MPohecCHnOHANBHBIX
KommneTeHIwit; COCTaBlIeHHE U 3aIIUTa OTYETa
10 TIPAKTHKE.

Hroro 216

K udnciy crnenuanbHbIX TpeOOBaHUN K MOATOTOBKE MAruCTPaHTa MO HAYyYHO-
UCCJIEI0BATENHCKOW YaCTH MPOrPaMMbl OTHOCHUTCS:

- BJIJICHUE COBPEMEHHOU MPOOIEeMaTUKON TAaHHOW OTpaciv 3HAHUS;

- 3HAaHUE UCTOPUHU PA3BUTHUsSI KOHKPETHOW HAay4HOW MpOOJEMBI, €€ POk U
MecCTa B M3y4a€MOM HayYHOM HaIlpaBJICHUH;

- HaJIMYUE KOHKPETHBIX clieUM(UYECKUX 3HAHUU MO HaydHOU mpobdieme,
M3y4aeMOU MaruCTpaHTOM;

- YMEHME NPAKTUYECKH  OCYLIECTBIATH  HAy4YHBIE  MCCIIEOBaHUA,
AKCIIEpPUMEHTaIbHbIE pabOThl B TOW WM MHOM HayyHOU cdepe, CBSI3aHHOU C
MarucTepcKoi mporpaMMon (MarucTepcKkom JuccepTainei);

- yMeHue paboTaTb C KOHKPETHBIMU MPOrPaMMHBIMUA NPOAYKTAaMU U
KOHKpPETHBIMU pecypcamu MHTepHeTa U T.11.

Bo Bpemst HayuHO-HUCCIeA0BATEIBCKON PaObOThI CTYIEHT JIOJKEH U3yUUTh:

- MaTEeHTHbIE U JIUTEpPaTypHbIE HCTOYHMKH MO pa3pabaThiBA€MON TeMe ¢
IEJIbI0 WX WCIOJB30BAHUS TPU BBITIOJIHEHUH BBITYCKHONW KBATM(PUKAIIMOHHOM
paboThI;

- METObI UCCIEAOBAHUS U MPOBECHUS IKCIIEPUMEHTAIIBHBIX PadoT;

- IpaBUJIa IKCILTyaTallMi UCCIIEOBATEIBCKOTO 000PYI0BAHUS;

- METOJIbI aHaJIN3a U 00PaOOTKH IKCIIEPUMEHTAIIbHBIX TaHHBIX;

- (u3nyeckue W MaTeMaTHYECKUE MOJENIN TMPOLECCOB U  SBJICHUM,
OTHOCSIIIIUXCS K UCCIIEAyeMOMY OOBEKTY;

107




- “H(OPMALIMOHHBIEC TEXHOJIOTUH B HAYUHBIX UCCIIEIOBAHUIX, IPOrPAMMHBIE
OPOAYKTHI, OTHOCSIMECS K IPOo(hecCHOHAIbHOU cdepe;

- TpeOOBaHUS K O(POPMIICHUIO HAYYHO-TEXHUUECKON TOKYMEHTALIUH;

CTyAeHT T0JKEH BBIIIOJIIHUTD:

- aHaJM3, CHCTEMaTH3alui0 W  O00O0OIIEHHEe HAyYHO-TEXHHYECKOU
nH(OpMAITUH TI0 TEME UCCIIETOBAHMM;

- TEOPETHYECKOE WM HKCIEPUMEHTAJbHOE MCCIEJOBAHUE B paMKax
MOCTABJICHHBIX 3a/1a4, BKJIKOYasi MaTEMaTUYECKU (MMUTALMOHHBIN ) SKCIIEPUMEHT;

- aHAJIU3 JOCTOBEPHOCTH IIOJIyYE€HHBIX PE3YJIbTaTOB;

- CpaBHEHHME pe3yJbTaTOB MCCIEIOBaHHUA OOBEKTAa pa3pabOTKU C
OTEUYECTBEHHBIMU U 3apyO€KHBIMH aHAJIOraMH;

- aHaJIM3 HAyYHOW M  IPAKTUYECKOM 3HAYMMOCTH  NPOBOJMMBIX
UCCJIEIOBAHNM, 8 TAKKE TEXHUKO-3KOHOMHUYECKOU 3(hPEKTUBHOCTU pa3pabOTKH.

3a Bpems BBIOJHEHHUS HAYyYHO-HCCIIEAOBATENbCKONM padOThl CTYACHT
JIOJDKEH 3aBepUIuTh padOTy HaJl MarucTepckou auccepranuend. g aum ¢
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH ~ 3[I0POBbSI W HMHBAJIMJIOB BBIOOp MecCT
IPOXOXJACHUS MpPaKTUKU corjacyercss ¢ TpeOOBaHHMEM HX JOCTYMHOCTH JJIst
JaHHBIX OOYYaIOIIMXCS U NPAaKTHKa MPOBOIAUTCS C YYETOM OCOOEHHOCTEH HX
NCUXO(PU3NYECKOTO Pa3BUTHUS, HHIUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSHHS

3JI0POBBSL.
7. YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTBI CTYAEHTOB HA

MMPONU3BOJICTBEHHOM ITPAKTHUKE

CamoctositenbHass pabota cryaeHta (CPC) sBnsercs omHo w3 dopm
MIPOBEICHUSI MPAKTUKU U OPTaHU3YETCs C LEJIbIO:

— CHCTEMaTH3allud U 3aKPEIUICHUs MOJYYEHHBIX TEOPETHUYECKUX 3HAHUU U
IPAKTUYECKUX YMEHUHN CTYICHTOB;

— yrayOJeHus U pacIiupeHUs TEOPETUYECKUX 3HAHUM;

— (opMupoBaHUs yMeHHUs pabOTaTh C Pa3IMYHBIMU BHJIaMU UH(POPMALIHH,
YMEHHMSI HCII0JIb30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO JTOKYMEHTALUIO U
CHELHMATIBHYIO TUTEPATypy;

— pa3BUTHUA MO3HABATENBHBIX CIOCOOHOCTEH CTYIACHTOB;

— (opMHUpOBaHUSA TaKMX KadyeCTB JMYHOCTH, KaK OTBETCTBEHHOCTb H
OpraHU30BaHHOCTh,  CAMOCTOSITENIBHOCTh  MBILIUIEHUS,  CIOCOOHOCTh K
CaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHHUIO U CaMOPEaIU3aLIHH.
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Y4eOHO-METONUYECKUM  OOECIIEYEHHEM  CaMOCTOSITENIbHOM  palboThI
CTYJICHTOB Ha HAyYHO-UCCIIEIOBATEIHCKON PAKTUKE SBIISIFOTCS:

— ydeOHas JuTepaTypa o OCBOCHHBIM paHee MPOPUIbHBIM TUCHUIIITUHAM;

— HOPMATUBHBIE  JIOKYMEHTBI,  PErJaMEHTUPYIOIIHE  JEATEIbHOCTb
NpeanpusATrs (OpraHu3alym), Ha KOTOPOM MPOXOJUT IPAKTUKY CTYJIEHT;

— METOJMYECKUE pPa3pabOTKU Ui CTYAEHTOB, ONPEICISIONUE TMOPSA0K
MPOXOXKJICHUS U COJICPIKAHUE TTPAKTUKH;

— ¢GopMBl OyxTaNTepCcKOW, (PUHAHCOBOW, CTATUCTUYECKOH, BHYTPCHHEH
OTUYETHOCTH, pa3padaThiBa€Mble Ha MPEANPUITHH (OpraHru3alii) U HHCTPYKLUH T10
UX 3aIM0JIHEHHUIO.

[Inanupyemsble pe3ybTaThl CAaMOCTOSTEILHON pabOTHI:

— CTaBUTh M pemarb TEOPETHYECKHME W  IPAKTUYECKHE  33Ja4u
UCCJIEI0BAHNUS;

— HCHOJB30BaTh METOAbl W CPEACTBA HAYYHBIX MCCIEIOBAHUNA IS
YIIyYIIEHHS IPOU3BOJCTBEHHBIX IPOLIECCOB HA MPEAIPUATHAX OTPACIIH.

B xome camocTrosiTenpHOW pabOThl MPOUCXOAUT HE TOJIBKO YCBOEHHE
yu4e0HOro Marepuaia, HO M €ro pacliupeHue, GopMUpoBaHUE YMEHHUs padoTaTh €
pa3IMYHBIMM BUAAMHM HH(QOpPMAIMM, Pa3BUTHE aHAJIUTHYECKUX CIOCOOHOCTEM,
HAaBBIKOB KOHTpPOJISI M IUIaHUpOBaHMs YyuyeOHoro BpemeHu. CPC  MoxkHO
ONpENENNTh, KaK  LEJCHANpPaBICHHYI0,  BHYTPEHHE  MOTHUBHUPOBAHHYIO,
CTPYKTYPUPOBAHHYIO CAMUM CYOBEKTOM U KOPPEKTHUPYEMYIO UM IO IpOLECCy U
pe3yNbTaTy CaMOCTOSTENIBHYIO  JEATEIbHOCTh. BBIIENAIOT 1ATH  ypOBHEU
CaMOCTOATEILHOM pabOoTHI:

1. IlepBhIii ypoBEHb — 3TO JOCIOBHOE M MPeoOpa3yroliee BOCIPOU3BEICHUE
uHdopMaIuu.

2. BTopoil ypoBeHb — 3TO CaMOCTOSATEIbHbIE pa0OTHI IO 00pa3ILy.

3. TpeTuii — peKOHCTPYKTUBHO-CAMOCTOSITEIbHBIE paOOTHI.

4. YeTBepThlil — 3BPUCTUYECKHE CAMOCTOSITENIbHbIE PAOOTHI.

5. [lareiit — TBOpUecKHe (MCCIEIOBATENBCKUE) CAMOCTOATENbHBIE PaOOTHI.
Jl1st 5 (EeKTUBHOTO BBIMOJTHEHUSI CAMOCTOSITEILHOM pabOThl HEOOXOAUMO BIIAJIETh
Y4eOHBIMH  CTPATETUSIMU — — YCTOMYUBBIM  KOMIUJIEKCOM  JICWCTBHH,
[EJICHAIIPABICHHO OpPraHM30BaHHBIM CYOBEKTOM I PEUICHHs] pa3IMYHBIX
y4eOHbIX 3a/lay. Y4yeOHbIe CTpATEeTruu OIPEACNSIIOT COAEP’KaHUE U TEXHOJIOTHIO
BBITIOJIHEHUS CAMOCTOATENbHON pabOThl M COCTOAT U3 HaBBIKOB, B COCTaB KOTOPBIX
BXOJISIT CJIOXKUBILIUECS COCOOBI 00pabOTKU MHGOPMALIMK, OLIEHKH, KOHTPOJIA U
peryiasiuud COOCTBEHHOM NesaTeNbHOCTH. OCHOBHBIE KOMIIOHEHTHI Yy4€OHBIX
CTpaTerui:
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* JIONTOBpeMEHHBbIE ydeOHbIe 1enmu (00pa3 pesyibTaTa), ONpPENeISIONINe
OpTaHU3aIMI0 Y4eOHOH! e TeIbHOCTH;

* TEXHOJIOTUHU — CIIOCOOBI, TPUEMBI, METOABI M (POPMBI, C TOMOIIBIO0 KOTOPBIX
peanusyercs JOCTHKEHHE yUeOHBIX IieNei;

* pecypchl, obecreynBaronife JOCTHKCHUE YUEOHBIX IeJield U yTpaBICHHE
y4eOHOH AESITENbHOCTHIO.

3amaHusi O BBINIOJIHEHUS — CTYAGHTaMU  Pa3lMYHBIX  BHJIOB
CaMOCTOSITENIbHBIX Pa0OT:

- caMocTosITeTbHAass paboTa 1O OBIAJACHUIO HOBBIMH  3HAaHUSIMH,
3aKpEIUICHUIO M CUCTEMAaTHU3aI1H MOJyYSHHBIX 3HAHUH (UTEHUE TOMOJHUTEIHLHON
JIUTEpaTyphl; cocTaBieHue Oubimorpaduu; paboTa €O  CIPABOYHUKAMU;
O3HAKOMJIGHHE C HOPMATUBHBIMU JOKYMEHTaMH; Yy4eOHO-HCCIeI0BaTEIbCKas
paboTa; COCTaBJI€HHWE CIHCKAa OCHOBHBIX TMpOOJeM, CBA3aHHBIX C TEMOU
WHANBUIYAIBHOTO 3aJ]aHMsI Ha IPAKTUKY U T.1.);

- caMmocrosiTenbHas ~ pabota  oOydarommxca 10  (POPMUPOBAHHIO
OPAKTUUECKUX YMEHHH (MPOEKTUPOBAHUE W MOJEIMPOBAHUE PA3HBIX BUIOB U
KOMIIOHEHTOB  NPO(ECCUOHANBHON  JIE€ATENIbHOCTH; BBIIOJHEHUE PacueTHO-
rpagpuyeckux  paboT; pelieHue CUTYallMOHHBIX IPOU3BOJICTBEHHBIX
(npodeccroHanbHBIX) 3a7a4; pa3pabOTKa MPOEKTOB; OMBITHO-IKCIIEPUMEHTAIbHAS
paboTa; aHaIM3 PE3yIbTATOB BHITIOJHEHHBIX MCCIIEIOBAHUI MO pacCMaTpPHBACMBbIM
npobiieMaM; MPOBEICHUE U MPEACTABICHUE MUHU-UCCIIETOBAHUS B BUJIE OTUETA 110
TeMe U T.1.).

8. ®OPMBI ATTECTALIMM (II0 UTOI'AM ITPOU3BOJICTBEHHOM
[TPAKTHUKN)

ATTecTanus 1Mo NpakTUKe MPOBOJUTCS PYKOBOJAUTEIEM MPAKTUKH.

OueHka 1o NpakTUKE NPUPABHUBACTCA K OIEHKAM IO TEOPETUUYECKOMY
OOYy4YEeHUIO M YYMUTHIBAETCS TPU TMOJBEICHUM HTOrOB OOIIEH YyCIEBAEMOCTH
CTyAeHTOB. CTyJIEHThI, HE BBIIOJHUBIINE MPOTPAMMY MPAKTUKU MO YBAKUTEILHON
MPUYMHE, MMEIOT TPaBO TMPOWUTH MPAKTUKY BTOpUYHO. CTYAEHTHI, HE
BBITIOJTHUBIIIUE TIPOTrpaMMy MPAKTUKH 0€3 YBAXKHUTEIHHON MPUYUHBI, CYUTAIOTCS HE
BBITIOJIHUBIIIUMH YYEOHYIO MPOTPAMMy M OTUYHUCISIOTCS W3 YHHUBEPCUTETA Kak
MMEIOIINE AKAJAEMUYECKYI0 3aJ0JDKEHHOCTh B IOPSAIKE, MPEAYyCMOTPEHHOM
YcraBom /IBDY.

[To utoram mpakTUKKU MPEIOCTABISAETCS U 3alIUIIACTCS OTYET, BHICTABIISACTCS
3a4eT C OLICHKOM.

KpnTeplm BBICTABJICHUA OLCHKUA CTYACHTY Ha 3a4€TE 110 IIPAKTHKE
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Ounenka TpeboBanus k cGOpMHPOBAHHBIM KOMIIETEHIMAM

COTIINIHO BBICTAaBIIIETCS CTYICHTY, €CIH CTYACHT IIOKa3blBa€T MPOYHBIE 3HAHUS
OCHOBHBIX  IPOIICCCOB HW3ydaeMOW TPEIMETHONH O0O0JacTH, BIIAJCHUEC
TEPMHUHOJIOTHYECKUM ammapaToM, yMeHHe OOBSCHSATh CYIIHOCTH SIBICHUH,
MIPOIIECCOB; AAIOTCS apryMEHTHPOBAHHBIE OTBETHI, MPUBOMATCS TMPUMEPHL;
OTYET OTJINYACTCS TTIyOMHOHN U MOJIHOTON PACKPBITUS TEMBI

«XOPOITIO» BBICTABIIIETCSl CTYACHTY, €CIH CTYJISHT OOHApY>XWBAeT IMPOYHBIC 3HAHUS
OCHOBHBIX IIPOIIECCOB M3y4aeMOW MpEeIMeTHOW 00JacTv, yMeHne OOBSICHSITH
CYITHOCTh SIBICHUH, TPOIECCOB, YMECHHE JeJaTh BHIBOJBI U 000OIICHHUS,
IaBaTh AapryMEHTHPOBAHHBIE OTBETHl, NPHUBOAWTH MPHUMEPHI; OTYET
OTJIMYAETCS TIIYOMHON M TIOJHOTOW pacKphITHs TeMbl. JlomyckaeTcs ojaHa -
JIBE€ HETOYHOCTH B OTBETE

«YAOBIETBOPUTEIBHO» BBICTABIIIECTCSl CTYIEHTY, €CJIM CTYIEHT OOHapy>KHMBaeT 3HAHWE OCHOBHBIX
BONPOCOB ~ TEOpUM; c€JIab0 aHAIM3UPYeT SIBJICHHUS, TMPOLECCHl, JaeT
HEJOCTaTOYHO apryMEHTUPOBAaHHBIE OTBETHI; OTYET, CBHUIACTENBCTBYET B
OCHOBHOM O 3HaHMM NPOIECCOB H3ydyaeMOH TpeAMETHOH obnacruy,
OTJIMYAeTCs HEAOCTaTOYHOM TIYyOMHOM W TIONTHOTOH pACKPBITUS TEMBI.
JlonmyckaeTcss HECKOJbKO OIIMOOK B COICP)KAaHMM OTBETa; HEyMEHHE
NIPUBECTH TPUMEP pPa3BUTHS CHUTYallUd, MPOBECTH CBS3b C JAPYTUMH
ACTIeKTaMH U3y4aeMoil obmacTu

«HEYJOBJIETBOPUTEIIHLHO» | BBICTABISETCS CTYIEHTY, KOTOPBIH HE BBIIOJHWI MPOrpaMMy MPAaKTUKH, HE
yMeeT HUCNOJIb30BaTh TEOPETHUYECKHE 3HAHUA IPU BBIIIOJHEHUH 3aJIlaHUS T10
MIPAaKTUKE, HE CIpaBiseTcs C 3aJadyaMH, BOIPOCAMH M APYTMMH BUAAMHU
MIPUMEHEHUS 3HAaHUIl, HE OTBETUJ Ha OCHOBHBIE BOIPOCHI BO BPEMs 3aIUThI

MPAaKTUKA

Tekymuii KOHTPOJIb 3a PabOTOM CTYJEHTOB OCYIIECTBISICTCS BO BpeMs
IpOBEJCHUS coOeceloBaHUM, MPOBEPKU MPOMEKYTOUHOM OTYETHOCTH IIO
BBINOJIHEHHBIM UHAUBUAYAJIBHBIM 3aJaHUSIM.

[IpOMEXYTOUHBIM  KOHTPOJIb ~ OCYLIECTBJISIETCSI  IOCJIE€  YCHEUIHOIO
MIPOXOXKAECHUS CTYJIEHTAMH TEKYLIEr0 KOHTPOJIA, B BHUIE 3a4e€Ta C OLEHKOM.
3ammTa NOpeayCMAaTpUBAeT YCTHOE  BBICTYIUIEHHE II0 HM3Yy4aeMOM  Teme
(YTBEPKJIEHHOW B MHAMBUIYATLHOM 3aJIaHUM) C MOJTOTOBKOM U MpeACTaBICHUEM
JOKJIa/la U MPe3eHTaluy MO pe3ysbTaTaM MNpojAelaHHoN padoThel. HeoOxoanumbiM
JIOITYCKOM Ha 3allUTY SIBJISETCS MPEACTABICHUE HA IIPOBEPKY UTOTOBOIO OTUETA,
KOTOpBI BKJIIOYaeT B ce0d pe3yiabTaThl MPOBEAEHHBIX HKCIIEPUMEHTOB,
pa3pabOTaHHYI0O MaTEeMaTHYECKYI0 MOJIEb, MPOrpaMMHbIe MPOAYKTHl. CTyaeHT
JIOJDKEH TMOKa3aTh MOJHOE 3HAaHUE MpOoOJIeMbl, MPOJIEMOHCTPUPOBATH CBOOOIHYIO
OpUEHTAIlMI0O B TpoOJieMaTHKE TMPEIMETHOM o00JacTh, 3HAHWE TMOHATHH U
TEPMHUHOJIOTHH, OTBETUTh Ha JOIMOJHUTENIBHBIE BOMNPOCHl, OTUYUTATHCS O
BBITIOJTHEHUU BCEX BUJIOB PadOT, MPEAYCMOTPEHHBIX WHIWBHIYaJIbHBIM IIJIAHOM
MIPaKTUKHU.

OTyeT o NPaKTUKE AOJKEH COAECPIKATH:

*  TUTYJbHBIU JIUCT;
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* coJepxkaHue (HAMMEHOBAHUE PA3/ICNIOB, CTPAHHUIIBI);

*  BBEJICHUE;

* OCHOBHYIO YacTh OTYeTa (M3JI0KEHUE MaTepHalia Mo pasjaenam);

* 3aKioyeHue (paccMaTpUBAIOTCS YCIOBUS, B KOTOPBIX MPOXOJUiIa
MIPAKTHUKa, UMEBIINE MECTO HEIOCTATKH, & TAKKE MPEIIIOKEHHS IO YJIYUYIICHHUIO
IIPaKTUKH);

*  CIIHCOK HCMOJIb30BAHHBIX UCTOYHHUKOB;

*  HEOOXOAMMBIC MPUIOKEHHS.

3ammura oTruera

be3  mpencraBieHWss — OT3bIBA  PYKOBOJMTENISI M NOANUCAHHOIO
PYKOBOJUTEIIEM OTYETA CTYACHT K 3alIUTE IPAKTUKN HE TOITyCKAETCS.

OkoHuaTteNbHas OLIEHKA MPAKTUKH, 3aHOCUTCS B 3JICKTPOHHYIO BEJOMOCThH B
JICHb 3alllAThl OTYETA WJIM TMOCJIEAHUNA JECHb MPAKTUKU, OINPEIACIACTCS Ha
OCHOBAHUM PE3YyJIbTATOB 3allMTHl TpPaKTUKU. llpym omnpeneneHun OUEHKHU
MIPUHUMAETCS BO BHUMAHHUE:

*  OT3bIB PYKOBOJUTEIISI OT OPraHU3aluu;

* KauecTBO COJIepKaHUS U OQPOpPMIICHUS OTYETAa U WILTIOCTPATUBHOTO
Marepuana;

* KAa4eCTBO JIOKJIAJa;

* KAa4eCTBO OTBETOB CTYJCHTA HAa BOMPOCHI B IPOLECCE TUCKYCCHUMU.

B npouecce 3amuThl CTyAEHT AOJDKEH MOKa3aTh, YTO OCHOBHBIEC PE3YJIbTATHI
MOJy4YeHbl MM JHUYHO. Ecnm B mporecce 3aimuThl pyKOBOAWTENb MPAKTUKU HE
[OJy4aeT TMOATBEPXKIACHUS HAJIUYUSA Y CTYJCHTOB 3HAHUW W  HAaBBIKOB,
HEOOXOIMMBIX ISl BBITIOJTHEHUS TAHHOM pabOThI, TO OH MOXKET BBICTABUTH OIICHKY
"HEyIOBJIETBOPUTENIHHO" TaKe MPU XOPOIIEM YPOBHE CaMOil paOOTHI.

NuauBuayajbHOe 3aJaHNE HA HAYYHO-HCCJIEI0BATEIbCKYI0 padoTy.

[TepBbIii 3Tam: 3HAKOMCTBO C 3aJayaMM MU OpraHU3alHdell NpPaKTUKH, C
MpaBUJIaMHi BHYTPEHHETO TPYAOBOIO PaCHOpsIKa IHS, MPOBEACHUE WHCTPYKTaXKa
M0 TEXHUKE OE30MacCHOCTU M TOXKAPHOW O€30MacHOCTH; OMNpEACICHUE TEMBbI
HAy4YHO-UCCJIeIOBAaTEIbCKON paboThl; cocraBienue 1uiana HUP; o03op wu
TEOPETUUECKHUI aHallu3 HAy4YHOM JUTEpaTyphl MO TEME HCCIEIOBAHMS; TOI00p
METOJOB JUIl TPOBEACHUS HAyYHOIO MCCIIEIOBaHWs; COIVIACOBAHUE U
KOPPEKTUPOBKA TUIAHA TMPOBEACHUS HAYYHO-HCCIIEIOBATEIBCKON pabOThl C
PYKOBOIUTEIIEM.

Btopoit »Tam: mpoBejeHHWE SMIMPUUECKOTO UCCIEAOBaHUs;, 00paboTKa
MOJIy4YeHHOT0 MaTepuajna U (popMyIuMpoBKa BBIBOJOB; O(OpPMIICHUE PE3YIhTAaTOB
HUP; noaroroBka maTepuasioB 1Mo TeMe HayYHO-UCCIIEIOBATEILCKON pabOThI st
BBICTYIUICHUSI Ha KOH(EPEHIMSIX, KPYIIbIX CTONAaX; BbIPAaOOTKAa HAaBBIKA
COCTaBJIEHUS TEMAaTUYECKUX CIUCKOB JIMTEPATYPHI, KATAJIOTOB, KAPTOTEK U APYTUX
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TUTIOB ONUCAHWUM, KiIaCCU(PUKAIMI W THUIIOJOTUN; COPTUPOBKA M OIICHKA
N3y4aeMoro Marepuaa 1o CTETIICHU HOBU3HBI, AKTyaJbHOCTH,
CHEUAIN3UPOBAHHOCTH W JIPYrMM  I1apamMeTpaM; HU3y4eHHME U  aHAJIN3
IUIAHUPOBAHHUS BO3MOYKHOTO pacIIMpEeHus HAy4YHO-UCCIIEI0BATEIbCKON
JESTENIbHOCTH;, aHajdh3 U TIOMOJIHEHHWE HWH(POPMAIMOHHOTO M METOAHYECKOTO
oOecrnieueHrs MPUHUMAIONICH OpraHu3anuell; CpaBHUTEIBHBIA aHanmu3 GopM H
METONOB  YINPABJICHUS  NPEANPUATHEM;  HCCIECIOBAHUE  CPABHUTEIBHOM
3$(HEeKTUBHOCTH  COBPEMEHHBIX  aKTHUBHBIX W  HMHTEPAKTUBHBIX  METOIUK
IIPENOJIABAHNS; H3yYEHUE IPUYMH M OIbITAa IPEOJOJICHUS BO3HUKAIOIIHUX B
NESITEIbHOCTH 3aTPyTHEHUH U NTPOOIIEM.

Bomnpocs! AJ1s1 321U THI 0TYETA MO NPAKTUKE:

1. OGocHOBaTH BEIOOp MaTepuralia UCCIeI0BaHMUS.

2. [lepeuncnuth  ocBOeHHble Tpu  mpoxoxkaeHun HUP  mertonsr
uccnenoBanusi. OOOCHOBaTh HEOOXOAUMOCTh UX MNpuMeHeHus. OObICHUTH
MPUHITUT pabOThl 000PYI0OBAHUS.

3. KpaTko u3710KUTh OCHOBHBIE MTOJIOKEHUSI TATEHTHOTO 3aKOHOAATENIbCTBA.

4. OOBACHUTDH MOJTYyYEHHBIC HAYYHBIE PE3YIbTaThl

5. [lpoananu3upoBaTh  NEPCHEKTUBBI  JAJbHEMIIEr0  HMCCIEIOBaHUSA
pOOJIEMBI.

Q. YYEBHO-METONYECKOE " NHOOPMAIIMOHHOE
OBECIIEYEHUE ITPOM3BOJICTBEHHOM ITPAKTUKMH (BK/T:0Uast OCHOBHYIO U

JOTIOJIHUTENBHYIO JTUTEPATYPY)

OcHoBHas JuTEpaTypa

1. boym, I'. JI. Meronoyiorusi Hay4HbBIX HCCIEIOBAHUM (B KYpPCOBBIX H
BBINTYCKHBIX KBATM(DUKAIMOHHBIX padoTax) : ydeOHUK [DnekTpoHHbI pecypc] / T
. boym, B. U. PazymoB. — Mocksa : UHOPA-M, 2021. — 210 c. — URL:
https://znanium.com/catalog/product/1236305 — Pexwum mocTyma: 1o mOIIMHUCKe.

2. Kocmunr, B. B. OcHoBbl HayuHbIX wuccienoBanuii (OOmmii Kkypc) :

yuebHoe nocobue [DnekTponnbiii pecypc] / B.B. Kocmun. — 4-e uza., nepepad. u
mon. — MockBa : PHUOP : HH®OPA-M, 2021. — 238 c¢. — URL:
https://znanium.com/catalog/product/1245074 — Pesxum AOCTYyIA: 1O MOAIHUCKE.

3. Kykymikuna, B. B. Opranuzanus Hay4yHO-UCCIEIOBATEIBLCKON pPadOThHI

CTYJIEHTOB (MaructpoB) : yueOHoe mocobue / B. B. Kykymkunna. — Mocksa :
NH®PA-M, 2021. — 264 c. — (Bsicmiee obpazoBanue: Maructparypa). - ISBN
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978-5-16-004167-4. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1157859 — Pexwum mocTyma: 1o MOIIUCKe.
4. IlpeacraBieHne U BU3yalH3alks pPe3yIbTaTOB HAYYHBIX MCCIACIOBAaHUM :

yueOHuk [Dnextponnbii pecypc] /  O. C. Jlorynona, II. }O. Pomanos, JI. T.
Eroposa, E. A. Unbuna ; nox pea. O. C. JlorynoBoit. — Mocksa : UHOPA-M,
2020. — 156 c. — URL: https://znanium.com/catalog/product/1056236 — Pexxum
JOCTYTIA: IO TIOJIITUCKE.

5. CepoB, E. H. HayuHo-uccnenoBarenbckass MOJATOTOBKA MarucTpoB

[DnekTpoHHbIN pecypc]: yuebHoe nocobue / E. H. Cepos, C. 1. MuponoBa. —
DJIEKTPOH.  TEKCTOBBIE  JIAHHBIE. - CII6.: Canxkr-IlerepOyprekuit
rOCYJapCTBEHHBIN apXUTEKTYpPHO-CTpouTenbHblld YHHBepcuTeT, DbC ACB, 2016.
— 56 c. — 978-5-9227-0621-6. — Pexxum  nmocrymna:
http://www.iprbookshop.ru/66835.html

JlomoJIHUTEIbHAS JINTEPATypa

1. Annep, O. I1. [InanupoBanue 3KCEPUMEHTA NMPU MOUCKE ONTHUMAIbHBIX
ycnoswuii / 10. T1. Amitep, P. B. Mapkoga, 0. B. I'panoBckuii. — M.: Hayxka, 2015. —
279 c. — 1 ak3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:411510&theme=FEFU

2. ApnonuHa, JI. H. [lucemenHbie pabOThl HAYYHOTO CTUJISA : yuel. mocodue
/ JIL.LH. ABnonuna, T.B. I'yceBa. - Mocksa : ®OPYM : UHOPA-M, 2018. - 72 c. —
Pesxum noctyna: https://znanium.com/catalog/product/924634

3. Anrasuna, H. B. [loaroroBka u 3ammra BRITYCKHON KBaTH(PHUKAIIIOHHOM
paboThl MarucTpa (MarucTepckom auccepranuu) [aexkrponHbiit pecype] / H. B.
Aunrasuna, O. 1O. IIpynosckad. — Omck : OMCKMH TOCYyIapCTBEHHBIA WHCTHUTYT
cepsuca, 2015. — 103 c. — Pexxum moctyna: http://www.iprbookshop.ru/32790

4. I'pumiennieB, A. 0. Teopus wu TpakTUKa TEXHUUYECKOTO W

TEXHOJIOTHYECKOT0 IKCIIEPUMEHTA [ DNEKTPOHHBIN pecypc] : yueOHoe mocodue / A.
1O. I'pumenneB. — DnekTpoH. TekcTtoBble maHHbie. — CII6.: YHUMBepcurer
UTMO, 2010. — 101 c. — 2227-8397. — Pexum  moctyna:
http://www.iprbookshop.ru/68709.html

5. 3emnsHckuil, A. A. VYmnpapieHue HHQOPMALMOHHBIMH pecypcamu B
Hay4YHO-HMCCJIeIOBATEILCKON padoTe : yueOHoe rmocooue / A. A. 3emnsuckuid, U. E.
breicTpenuna. - 2-e u3n. - Mocksa : JlamkoB u K, 2021. - 110 ¢. - ISBN 978-5-394-
04149-5. - Tekct : AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1232484 — Pexxum octyma: 1o MoJIHICKeE.

6. KaszeB, H. A. Hcropust 1 METOMOJOTHS HAYKHM W TEXHUKH: Y4eOHOE

nocooOue JJis MaruCTPaHTOB M aClIMPAHTOB TEXHUUECKUX crernuanbHocTen / H. A.
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KuszeB; CuOupckuil  roCylapCTBEHHBIH  a’pPOKOCMHYECKHI  YHUBEPCHUTET.
KpacHosipck, 2010 T. — 223 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:425783&theme=FEFU

7. Ky3nenos, 1. H. OcHOBBI HayuHBIX HccheaoBaHui: yue6. mocooue / M. H.
KysnennoB. — M. : JamkoB u K° 2013. — 282 c. - 5 »oks3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:673706&theme=FEFU

8. MypommieBa, A. B. HckycctBo mpesentanmu. OCHOBHBIC MpaBWia U
npakTudeckue pekomermanuu / A. B. MypowmiieBa. - M.: ®nunTta,: Hayka, 2011. -
109 c. - 2 k3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:416351&theme=FEFU

9. HoBukoB, A. M. Merongonorus HAy4YHOTO HUCCIIETOBAaHUS

[DnexTponnslit pecypc| / A. M. HoBuxos, [I. A. HoBukoB. — M. : JIubpoxom,
2010. — 280 c. — Pexxum moctyma: http://www.iprbookshop.ru/8500

10. PozanoBa, H. M. Hayuno-mccrienoBaTenbckass paboTa CTyAcHTa :
yueOHo-nipakTueckoe nocooue / H. M. Pozanosa. - M.: KnoPyc, 2016. -255¢c. -5
IK3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:797721&theme=FEFU

HNuTepHer-pecypcesl
1. OdunmanbHbiii calT MunucTepcTBa oOpazoBanus u Hayku PO.
http://Mmuno6pHayku.pd

2. ®epepanbhbiii mopTan «Poccuiickoe oopasosanue» http://www.edu.ru

3. Poccwmiickuii moptan oTkpeiToro oopasosanus http://window.edu.ru

4. IlpaBoBas nH(popMamonHas cucrema http://www.consultant.ru/

5. Hayunas »snextponHas Oubimoreka eLIBRARY  npoektr PDODU
www.elibrary.ru

6. denepalibHbII NOPTAJI MO HAYYHOW M WHHOBAIMOHHOM [EATEIIBHOCTH
WWW.SCi-Innov.ru

7. Dnexrponnas oubaroreka HUSTY MUDU www.library.mephi.ru

8. IMonHorekcToBas 6a3za manHblx ['OCToB, NEHCTBYIONIMX HA TEPPUTOPUHU

P® http://www.vniiki.ru/catalog/gost.aspx

9. Hayunas 6ubmuoteka [IBOY http://www.dvfu.ru/web/library/nb1

IIpodeccnonanbHbie 0a3bl JAHHBIX M HHGOPMALIMOHHBIE CIIPABOYHbIE
CHCTEMBbI
1. baza manubix Scopus http://www.scopus.com/home.url

2. baza nannerx Web of Science http://apps.webofknowledge.com/
3. DnexkTpoHHas OmOMMoTeKka auccepTanuii Poccuiickoit rocymapcTBEHHON
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oubnmotexu http://diss.rsl.ru/

4. DnektponHas Oubamoreka WP  https:/fireras.su/biblio/?tag=%D0%
BD%D0%B0%D0%BD%D0%BE%D1%38D%D0%BB%D0%B5%D0%BA%D1
%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0

5. DnexTponnsie 6a3wl qanHBIXx EBSCO http://search.ebscohost.com/

HepequL NnporpaMmMHoOro o0ecnmeyYeHud .
JInneH3noHHoe NporpaMMHoe obecrneyeHue:
AutoCAD;
Microsoft Visio;
MathCad Education Universety Edition;
Microsoft Office 365;
Office Professional Plus 2019;
Photoshop CC for teams All Apps AL,;
SolidWorks Campus 500;
Windows Edu Per Device 10 Education;
Microsoft Teams

CB0001HO pacnipocTpaHsieMoe IPOrpaMMHOe o0ecneyeHme:

Adobe Reader DC 2015.020 - maker mnporpamMm Uil HpPOCMOTpa
3JIEKTPOHHBIX myOIuKaImi B dbopmare PDF:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC_ WWEULA-en US-20150407_1357.pdf ;

IrfanView 4.42 - maker mporpamm Ui TPOCMOTpa (BOCHPOHM3BEICHUS)
rpaduueckux, Buaeo- U ayauodaiinon: http://www.irfanview.com/eula.htm ;

Python - cucrema mporpamMMHpoOBaHHS - ITUHAMHYECKUN HMHTEPAKTUBHBIN

00BEKTHO-OPUECHTUPOBAHHBIH SI3BIK IPOrPaMMHUPOBAHUS:
https://python.ru.uptodown.com/windows/download ;

Scilab 5.5.2 — cucrema - s3bIK HPOrPaMMHUPOBAHUS BBICOKOTO YpPOBHS,
paccuMTaHHBIN Ha Hay4dHbIe pacdeThl: hitp://www.scilab.org/scilab/license;

WhiteStarUML 5.8.6 — mporpammHusblii mHCTpyMeHT MonenupoBanust UML,
MOJIyYeHHBIN u3 StarUML, COBMECTUMBI C Windows 7-10:
https://github.com/StevenTCramer/WhiteStarUml/blob/master/staruml/deploy/L ice
nse.txt/

WinDjView 2.0.2 — nporpamma aJist TPOCMOTPa 3JIEKTPOHHBIX MyOIHUKaNuii B

dopmate DJV u DjVu: https://windjview.sourceforge.io/ru/

10. MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
I[TPAKTUKHA
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Bo BpeMs nOpoxoXAeHUS MNPAKTUKM MAaruCTpaHT MOKET HCIIOJIb30BaTh

IMPONU3BOACTBCHHOC, HAYYHO-HUCCJIICOAO0BATCIILCKOC 060py,Z[OBaHI/I€, N3MCPUTCIIbHBIC

N BbIYHUCIIUMTCIIHLHBIC

00paboTKH

JaHHBIX

KOMILJIEKCHI,
(MyJbTUMEIUIHAS

COBPEMEHHYIO amnmaparypy H
JEKIMOHHAs

CpelcTBa
ayJIUTOPHUSL:

MYJIbTUMEIUWHBIA IPOEKTOP, HACTEHHBIN 3KPaH, JOKyMEHT-KaMepa; KOMIIBIOTEPHI;

BBIYHCJINTCIIBHBIC

KOMIIJICKCHI,

paspabaThIBarONTNE

MaTepuaIbHO-TeXHUYeCcKoe obecnieueHune [BDOY.

PaboTel

Ha TPAKTUKE,

IporpaMMsl U

p.),

B TOM HYHCJIC IMPAKTHYCCKAA IIOATOTOBKA H

CaMOCTOATCIIbHAA pa60Ta CTYACHTOB, IMPOBOIATCA B INTOMCHICHUAX, OCHAIICHHBIX

COOTBCTCTBYIOIIINM 060py,Z[OBaHI/IeM U IIpOrpaMMHBIM 00eCIICUCHHUEM.

HepequL MATCPUAIIBHO-TCXHUYCCKOIO MW IMPOrpaMMHOIO oOecrneueHus
IMIPAKTUKHU ITPHUBCICH B Ta6HI/IH€.

HaumenoBanwue
cHenUaIbHBIX TOMEIICHUH 1
HOMEILEHUN IS
CaMOCTOSTEIEHON pabOTHI

OCHAIIIEHHOCTH CTIEHUATBHBIX TOMELICHUH U
MTOMEIICHUH JUIs CAMOCTOSATEIEHOW PabOTHI

[lepeueHb TMIIEH3MOHHOTO
MIPOrPaMMHOTO 00ECTIEUeHUSI.
PexBuzuthl
MIOITBEPIKTAIOIIETO
JIOKYMEHTa

690922, [Ipumopckuil kpaid,
r. BiagusocTok, ocTpos
Pycckuii, nonyoctpos
CanepHblii, mocenok AsKc,
10, xopmyc L, ayn. L320

Crienamu3upoBaHHAs JTA00PATOPUS:
JlabopaTopus IIEHOYHBIX TEXHOJIOTUH
ObopynoBanue:

Cucrtema anekTpoHHO# utorpaduu Raith E-LINE
CaepxBbICOKOBaKyyMHas yctaHoBKa MBE system
CaepxBbICOKOBaKyyMHasi ycraHoBka PVD module
CaepxBhICOKOBaKyyMHast ycTaHoBka Multiprobe
CI/ICTeMa U3MEPCHUSA MAarHUTHBIX CBOMCTB CO
cBepxmnpoBoAinM Maraiutom MPMSXL5
EVERCOOL

YcranoBka JJI1 KOMIIJIECKCHOI'O UCCJICJOBAHUA
MOBEPXHOCTEN U HAHOCTPYKTYP B KOMIUIEKTE
Photolithography system Suss MicroTech MJB6
(Germany)

Automated vibrating sample magnetometer
LakeShore 7401 with possibility of samples
cooling and heating (USA)

Kerr microscope Evico Magnetics (Germany)
Magnetooptic magnetometer “NanoMOKE- 2
with possibility of investigation of the nanoobjects
with the size more than 200 nm and attachment for
cooling and heating samples (UK).

16 multiprocessor calculation cluster for
micromagnetic modeling using MagPar and
OOMMEF software

Microsupercomputer with graphic processors for
MuMax3 simulations

Automated four probe station for magnetotransport
properties measurements

Analyzer Agilent for measurement of dynamic
properties of magnetic nanostructures (USA)
KommdecTBo mocagodHbIx pabodnx MecT Iis
CTyACHTOB -12

Microsoft
Office365/Microosoft/CIIIA/
ITnarroe ITO

Microsoft
Teams/Microosoft/CIIIA/ITna
tHOE [10

UYuraneHsle 3ansl Hayunoit
oubnmnorexku [IBOY ¢
OTKPBITHIM JIOCTYIIOM K
¢$onay (xopmyc A - ypoBeHb

Mouno6mok HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
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10) bit)+Win8.1Pro(64-bit),1-1-1 Wty  Ckopoctb

Aynauropus IS nocryna B Huatepuer 500 MoOwut/cex. Pabouwme
CaMOCTOSATENFHON pabOTHI MecTa Ui JHoAe ¢ OTpaHWYCHHBIMHU
BO3MOKHOCTSIMH 37I0POBbSI OCHAIIIEHBI AUCIUICSIMHU
u MIpUHTEPaAMU Bpaiins; 000pyIOBaHEI:

MOPTAaTUBHBIMH  YCTpPOICTBAaMHM  [UIi  YTEHHSA
IUIOCKOTICYAaTHbIX TEKCTOB, CKAHUPYIOIMUMH U
YUTAIOUIMMH MallMHAMH BHJICOYBEJICUUTEIEM C
BO3MOXKHOCTBIO PEryJILIUN LIBETOBBIX CIEKTPOB,;
YBEIMYHMBAIOIIMMH  DJICKTPOHHBIMU ~ JIyIIaMH |
YJIbTPa3BYKOBBIMH MapKHPOBIIMKAMHU

B nensix obecrieuenus crieliuaibHBIX YCIOBUN 00yUeHUST MHBAIHIOB U JIUIL C
OTpaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710poBbs B JIBDY Bce 3manusa 000py10BaHbI
naHgycamu, JudTaMy, TOJIbEMHUKAMH, CICIHAIM3UPOBAHHBIMUA  MECTaMH,
OCHAIICHHBIMU ~ TYaJICTHBIMA KOMHAaTamMH, TaOInukamMu  WHGOPMAIIMOHHO-
HAaBUTALMOHHOW MOJIIEPKKH.

11. ®OH/ZIbI OHEHOYHBIX CPEACTB

Hcenonp3yroTes ciieyomne OeHOYHbIE CPEACTBA:
CobecemoBanue (Dran 1):
HNHcTpykTaxxk o TexHuke 6ezonacHocTH. O3HAKOMUTENbHAs JeKuusa. Brinaua
UHIAVBUYAJIBHBIX 3aaHUM.
CobecenoBaHre MO3BOJIAET OLIGHUTh 3HAHUS M KPYro3op CTY/ACHTA,

ITIOHMMAaHHC MarcpuaJia, CaMOCTOATCIIbHOCTD moaxoaa K BBITTOJIHCHUIO
HHAUBUAYAJIBHOI'O 3adaHuA, YMCHHUC JIOTHYCCKHU IIOCTPOHUTHL OTBCT, BIIAACHHC

MOHOJIOTHYECKOM PE€YBI0 U MHBIC KOMMYHHWKATHBHBIC HABBIKH.

IIpuMepbl BONPOCOB /1151 codece0oBaHusi / yCTHOTO OMpoca
1. OcHOBHBIC MMpaBuJja MOBEACHHUS B YUCTHIX MOMEIICHHSX.

2. TpeboBaHMs TEXHWKH OE30MACHOCTH TIpH paboTe Ha TMPEIU3UOHHOM,
BBICOKOTOYHOM 000PY/I0BaHUMU.

3. OCHOBHBIC METOIUKHA DKCIEPUMEHTAIBHOTO WCCIICIOBAHUSA. IMapaMETPOB U
XapakTepUCTUKA  MaTEpUajIoB, CXEM, YCTAHOBOK  JJIEKTPOHUKH U
HaHOBJIEKTPOHUKH.

4. Kputepunu BbIOOpa OCHOBHBIX METOJMK JKCIEPUMEHTAILHOTO HMCCIIEIOBaHUS
MaTepUaIOB PJIEKTPOHUKHU U HAHOAJICKTPOHUKH.

5. OCHOBHBIC TIOJIOKEHHUSI I TIPABUJIBHOTO aHajln3a HSKCIEPUMEHTATbHBIX
JTAHHBIX.

JIHeBHUK NMPaKTUKHU (DTansl 2, 3):
@opMyIUPYIOTCS LENN U 3a1a4l MPAKTUKH, JAETCA XapaKTEePUCTUKA MECTa
MPAKTUKH, MPOBOJUTCA OMUCAHUE ATAIOB BBIMOIHEHUS paOOT B COOTBETCTBUU C
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HHINBU/IYAJIbHBIM 3a/1aHHUCM.
I[aHHI)IC OTalnbl IHPAKTHUKH  IIO3BOJIAIOT CTYyACHTaAM  HCIIOCPCACTBCHHO

O3HAKOMHUTBCA C HAYYHBIM OJSKCIICPHUMCHTAJIbHBIM O60py,Z[OBaHI/IeM, Hay4YUTbCA
MOJIydaTb 3KCIICPUMCHTAJIBHBIC PC3YJIbTAThI, O6pa6aTI>IBaTB X, aHAJIU3UPOBATH

PE3YJIbTATHI U ACJIATH BHIBOABI.

Bomnpocs! 17151 onieHKku /[HeBHUKA NPaAKTUKH:
1. IlpuHnunel paboThl HAYYHO-HCCIIEIOBATEILCKOIO 000pyaoBaHusA (B
COOTBETCTBUM C UHJIUBHUIYaIbHBIM 3aaHUEM).

2. @opMynMpOBKa LEIA WHIWBUAYAIBHOTO 3aJaHUs, JTalbl €€
peanu3anuy B COOTBETCTBUU C ITOCTABICHHBIMU 33/Ia4aMH.

3. AJTOPUTM MOMCKA HAYYHOU, METOAUYECKOU, Y4EOHOW TUTEPATYpPHI 110
IpeIaracMoi TeMe HUCCIeA0BaHUs.

4, Cucrtema 00paOOTKM MOJYYEHHBIX PE3yJbTAaTOB, aHAIN3 U 00pabOTKa
MOJIYYEHHBIX JTAHHBIX, CHCTEMA MPEJCTaBICHUS PE3YJIbTATOB.

S. TpeOGoBanus, npeabsBiasieMble K OQOPMIICHUIO JHEBHUKA MPAKTUKH,

oT4cCTAa.

Hroroselii oTuer (Dran 4):

[IpoMeXyTOUHBIA KOHTPOJb OCYLIECTBIIIETCA IIOCJHE  YCIIEIIHOTO
IIPOXOXKIEHUS CTyACHTAMU TEKYILEro M KOHTPOJI B BHUJE 3a4eTa C OLICHKOW B
NOCJIEIHUN JIeHb CpOKa MPAKTUKU. 3aliuTa MPOU3BOACTBEHHON MpPaKTUKU /
HayyHOW paboThl MpelycMaTpUBAaET YCTHOE BBICTYIUJICHHE 10 H3y4yaeMoOll Teme
(YTBEp)KIE€HHOW B MHAMBHIYaJIbHOM 33/IaHUU) C MOATOTOBKON M MpEACTaBICHUEM
JOKJIa/la U Mpe3eHTalMy MO pe3yibTaTaM MNpojAelaHHON padoThl. HeoOxomumbiM
JIOIIyCKOM Ha 3alIUTy SBJISIETCSA IPEACTABICHUE HAa NMPOBEPKY UTOTOBOI'O OTYETA,
KOTOPBIN BKIIIOYAET B ce0s pa3paOOTaHHYI0 MATEMAaTHYECKYIO MOJIENb, JIEMEHThI
MH(OPMAIMOHHBIX TEXHOJIOTUM, NpOorpaMMHble NPOAYKThl. CTyHEeHT HOJKEeH
NoKa3aTh [OJHOE 3HAaHUE MpOoOJEeMbl, MPOJEMOHCTPUPOBATH CBOOOIHYIO
OpUEHTAIlMI0O B TpoOJIEeMAaTUKE TMPEIMETHOM o00JIacTH, 3HAHWE TIOHATUU U

TCPMHUHOJIOTHH, OTBCTHUTb HaA AOIIOJHHUTCIIBHBIC BOIIPOCBI, OTYHUTATBCA O
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BBIMIOJITHEHUH BCEX BUIOB PaldOT, MPEIyCMOTPEHHBIX WHIWBUIYaJbHBIM ILIAHOM
IIPAKTHUKHU.

CocraButennb: Capanun A.A.., npodeccop
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CDe)lepanLHoe TrocyJapCTBEHHOC aBTOHOMHOE 06p330BaTeJ'H>H06 YUPpECIKACHUE BBICHICTO 06pa3OBaHI/IH
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1. IEJIM OCBOEHUSI ITPOU3BOJICTBEHHON IPAKTHUKHM.
MPEIUIIJIOMHOM MPAKTUKH

LenstmMu mpeaIMIIIOMHONM IPaKTUKHU SBIISIOTCS:

- 00001eHne npodeccuOHANbHBIX 3HAHUM, MOTYYEHHBIX MarucTpaHTaMu B
nporecce 00ydeHHs, ¥ (POPMHUPOBAHHE TMPAKTUYECKHMX HABBIKOB BEICHUS
CaMOCTOATENbHON HAyYHOU pabOoThI;

- pPa3BUTHE HABBIKOB HAYYHO-TEXHUYECKON MOMOIUU MPEANPUATHSIM B BHJIE
PaLMOHATM3ATOPCKUX MPEATIOKEHUN, pa3pabOTOK M PACUYETOB M0 YIYULICHUIO
OpraHM3alMM U MEXaHU3alUU TPOU3BOJICTBEHHBIX MPOIIECCOB;

- IpUOOPETEHNE ONBITA B UCCIEAOBAHNN aKTyaJIbHOM HAay4YHOU MpoOIeMBl, a
TaKKe MOA00p HEOOXOIUMBIX MAaTepUaloB JJii BBINOJIHEHHUS BBIITYCKHON
KBaJIM(DUKAIIMOHHOM pabOThl — MAaruCTEPCKOM AUCCEPTALIHU.

2. 3AJJAYN MMPOU3BOJICTBEHHOM INPAKTHUKMN.
NPEJAUINJIOMHON NPAKTUKH

IIpennuimomHas MpakTUKa SBISAETCS BaXKHBIM JTallOM IE€PE] IUILNIOMHBIM
IPOEKTUPOBAHUEM, B HTOr€ KOTOPOTO ISl CTYACHTAa JOJDKHBI OBbITh SICHBI, B
OCHOBHOM pELICHbl U YAaCTUYHO O(GOPMIIEHBI BCE Y3JIOBBIE BOIIPOCHI IPOEKTA,
coOpaH marepual M MPOBEACHBI Bce HeoOxoaumble uccienoBanus. [Ipaktuka
MMEET YETKO BBIPAKEHHBIN CIIEIIUATIBHBIM XapaKTep NPUMEHHUTEIBHO K TEMATHKE
JUIJIOMHOTO MPOEKTUPOBAHUS U HAPSLY C 3THM SIBISIETCA OJHOU M3 (popM CBsI3U
BVY3a ¢ npou3BOACTBOM, OKa3aHHs COACHCTBHUS B PEIICHUM AKTYyaJIbHBIX 33134
IIPOM3BOJICTBA, B COTPYJHHMYECTBE C HHUM CHJIAMHM HAay4YHO-IIEAArOTUYECKUX
pabOTHUKOB Kadeapsl U CTYIEHTOB-NPAKTUKAHTOB. [IpenauruiomHas npakTuka u
MIOCJIEAYIONIEE TUINIOMHOE IPOEKTUPOBAHUE SIBIAIOTCS 3aBEPIUAIOIIMMU dTalaMu
IIOATOTOBKH MaruCTpaHTa.

3agadamMu NpEeAJIUINIOMHON MPAKTUKH SIBIISFOTCS:

- YrinyOneHHOe M3y4YeHHE BCEX MPOLECCOB MPOM3BOJCTBA, CBS3AHHBIX C
TEMOH AUIIOMHOTO POEKTa U OyAyIIeil MpOn3BOICTBEHHON JESTENbHOCTHIO.

- Yray6neHue TeopeTHUYeCKO MOATOTOBKU M PAaCIIMPEHHE TEXHUYECKOTO
Kpyro3opa CTyIEHTAa IIyTEM W3y4E€HHUS TEXHUKH, TEXHOJIOTMM, OpraHu3aluud Hu
DKOHOMMKHM IIPOM3BOJCTBA, U3YyUYECHUS TEXHUYECKOW JIMTEPATYphbl, UX YBA3KA C
MPAKTUYECKOMN ACSITEIILHOCTHIO MO Oy IyIIel HHKEHEPHOU Mpodeccuu.

- Pa3BuTHe TBOPUECKOTrO OTHOUIEHUS U CHOCOOHOCTEW MNpU pEeUIeHUU
WHKEHEPHBIX BOIIPOCOB U CTPEMIIEHUS 3aKPEINUTHCS B TPYIOBOM KOJUIEKTUBE.

- IloaroroBka mMaTepuanoB, HEOOXOJUMBIX JIJISl BBIOJHEHUS MarucTepcKoi
JICCEPTALIAH.
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3. MECTO MMPOMU3BOJICTBEHHOM MMPAKTUKMN.
MPEJIUIIJIOMHOM MIPAKTUKH B CTPYKTYPE OIl

[IpeanumuomMHasi mMpakTHKa SBISETCS COCTABHOM YacThl0 0Opa3oBaTEIbHOU
nporpammbl, BxoauT B Onok b2 «lIpaktuka», B 4actb, G(HOpPMHUPYEMYIO
y4acTHUKaMu oOpa3oBaTeIbHbIX OTHOIIEHUH, ydyeOHoro miana (b2.B.07(I1)) wu
SBIISIETCS] 00SA3aTEIHLHOM.

[IpenmuruiomMHass mTpakTHKa Oa3upyeTcsi Ha OCBOCHHBIX JUCHUHUIUIMHAX:
DJEeKTPOHHBIE W3MEPEHUS] B HAHOTEXHOJOTHSIX U HAHOZJIEKTPOHUKE, AMOpPQHBIC
HeopraHuyeckue Marepuaibl, WM30paHHble BONpPOChl (U3UKKA TMOBEPXHOCTH
TBEPJIOTO TeJia, KOMIBIOTEPHBIE TEXHOJIOTMH, (PU3MKA W TEXHOJOTHUU CO3/IaHUs
HAHOCTPYKTYp, PuH3MKa MarHUTHBIX IUICHOK M HAaHOPa3MEpPHBIX CTPYKTYD,
n30paHHbIe BOIIPOCHI buzuku MTOBEPXHOCTH TBEPIOTrO Tena,
PEHTTEHOCTPYKTYPHBIN aHAIIN3 U Jp.

4. TUIIBI, CIIOCOBbI, MECTO W BPEMA TIIPOBEJEHUA
ITPOU3BOJICTBEHHO! ITPAKTHKU. ITPEJIUTIJIOMHOM ITIPAKTUKH

[IpakTrka IPOBOUTCS B COOTBETCTBUU C YUEOHBIM IIJIAHOM M KaJeHAapHBIM
y4eOHBIM TpaduKoMm.

Bun mpakTuky — mpon3BOACTBEHHAS TPAKTHKA.

Tun npakTuKu — NpeAAUIUIOMHAs TPAKTHKA.

Cnoco0 mpoBeieHUs — CTallMOHAPHAS WJIM BhIC3/THAS.

dopma MPOBEJCHUSI — KOHIIEHTPUPOBAHHO, MyTEM BBIJCICHUS B rpaduke
y4eOHOTO Tpoliecca HEMPEPHIBHOTO MEpPHoJia Yy4eOHOTO BPEMEHH B HENETSAX IS
MPOBENCHUSI TIPAKTUKU B 4 ceMecTpe Ha 2 Kypce (TPyHAOeMKOCTh MO y4eOHOMY
11aHy 15 3a4eTHBIX €UHULL).

MecToM TpOBENEHUS MPAKTUKUA SIBISIOTCA CTPYKTYPHBIE MOAPA3ICIICHUS
JAB®Y (®Pusuku HU3KOpA3MEPHBIX CTPYKTYp, JabopaTopuu Kadeapbl) WU
CTOPOHHHUE OPTraHU3alMU B COOTBETCTBUH C 3aKIOUeHHbIMU ¢ JIBDY norosopamu,
oOJiafaronrie HeoOX0AUMBIM KaJIpPOBBIM M HAYYHO-TEXHUYECKUM MOTeHIuaaoMm. B
UX 4HUCIO BXOHAT MHCTUTYT aBTOMATWKU U mpoieccoB ymnpasieHus J(BO PAH,
Nuctutyt xumuu JIBO PAH, JlanpHeBOCTOUYHBIN reojorudeckuit UHCTUTYT JIBO
PAH, a Ttakxke nOpeanpusTHsi, 3aHUMAIOUIMECS YCTAHOBKOM W 3KCIUTyaraluen
CIOXHOTO  TE€XHOJIOTMYECKOTO,  BJEKTPOTEXHUYECKOTO U BJIEKTPOHHOTO
obopynoBanusi: OAO «Poctenekom», 3A0 «BoCTOKTEIEKOM.

5. KOMIIETEHIMHN OBYYAIOIIEIOCsA, ®OPMHUPYEMBLIE B
PE3VJIBTATE IPOXOXKJIEHUS MMPOU3BOJCTBEHHOMN NMPAKTHUKMU.
MPEIATIIOMHOM TPAKTUKH
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B PE3IYIbTATC TMPOXOKACHUA TIPAKTUKHW Y BbIITYCKHHKA JIOJIPKHBI OBITh

chopmupoBaHbl MpodhecCHuOHATbHbBIE KOMITETCHIIUH.

HpOCbeCCI/IOHaJ'IBHBIC KOMIICTCHOMH BBIITYCKHUKOB W HWHIAUKATOPBI HX
JOCTHUKCHUA:
Tun 3aga4 Koa u naumeHnoBanue
npogeccuoHAIbLHOM Kon n HaumMeHoOBaHMe MHAUKATOPA
KOMIIETeHII UM JOCTHIKEHHSA KOMIIETEeHIIUH
(pe3yabTaT 0CBOEHMS)
Eelﬁ;dl CILOCOT:H;E?/IP Myi?; ?;2; [IK-1.1 BeIOMpaeT TeopeTHUYECKHE U
HccnenoBanmi B coorsercrpma ¢ | JXONCPHMCHTAIBHBIC METO/IbI HCCNIEOBAHIA
W3/ICNTUIH MUKPO- M HAHOJICKTPOHHKU
TCHACHUMSMH W IEpPCIEKTUBAMU
pa3BUTHA JJIEKTPOHUKH u
HAHO3JIEKTPOHUKH, a  rtake | [IK-1.2 aHanu3upyeT TeHAEHIMH U
CMEXHBIX oO0OnacTell HayKH M | NEePCIEKTUBbI PA3BUTUS DJIEKTPOHUKH K
TEXHUKH, CIOCOOEH OOOCHOBAHHO | HAHOMJIEKTPOHHKH, CMEKHBIX 00JACTEl HAYKHU U
BBIOMpATh  TEOPETUYECKUE M | TEXHMKH
zgz;igggeﬂmnbﬂme Me;:IiI:HHI; T1IK-1.3 craBuT 11e1H ¥ 3a0a4n Hayimoro
COPMYIHPOBAHEIX 3184 HCCIIE/IOBAHIS B COOTBETCTBYIOLICH obuactu
3HaHUMH
[1K-2.1 neMOHCTpHpYET 3HAHUE METO/IOB
TK-2 CrocoGen paspadathisath pa3paboTku 3h(HEKTUBHBIX AITOPUTMOB
hhCKTHBHBIC aITOPHTMBI pelIeHHs] Hay9HO-UCCIEeA0BATEIbCKIX 3aa4
E:;ZHSE(:C?O?II?;ZE:}{);:;HHHX [IK-2.2 ncnosp3yeT aaropuTMbl perieHus
COBPEMCHHbIX A3HIKOB HCCIIeIOBATENILCKUX 3aa4 ¢ IOMOIIIBIO
HpOFPAMMHDOBAHHS H COBPEMEHHBIX SI3bIKOB ITPOrPaMMHPOBAHUS
0GeCTIeTHBATE HX IIPOrPAMMHYEO TIK-2.3 nogcoeanﬂﬂeT“pamqume
peamzamo nepudepuiiHbie YyCTPONHCTBA U OCYLIECTBIISET
paboTy ¢ HUMU
NK-3 Criocoben  ocBamBaTh | []K-3.1 paspaGaThiBacT TpeGOBAHUS K
TPUHOUIBL - IIIAHAPOBAHUA M | cpencTBaM MPOBEACHUS YKCIICPUMEHTA,
MCTO/IBI ABTOMATHU3AINH | KOHTPOJIA ¥ AUATHOCTHKU
JKCIIEPUMEHTA Ha OCHOBE
Hayuno- HH(OPMAIMOHHO-H3MEPHTENBHBIX | TTK-3.2 pa3spabaThlBaeT IPOEKTHBIE MATEPHATBL
uccienoBarenbckui | KOMIVICKCOB Kak CPCICTBA | py nTaHUPOBAHMHU U ABTOMATH3ALUK
HOBBIIICHHA TOYHOCTH U | skcriepuMeHTa B U30paHHOM 06macTu
CHIDKCHHA  3aTpaT  Ha  €T0 | yekTpOHUKM M HAHORJIEKTPOHUKH
IpOBEJCHIE, OBJIa/IeBaTh

HaBbIKaMH I/I3MepeHI/II\/'I B pCaJIbHOM
BPEMCHHU

IIK-3.3 Tectupyer u NpoOBOJAUT AUATHOCTUKY
W3AETUH HAHODJIEKTPOHHUKH

IK-4 CriocobeH k opraHu3zanuu u
MPOBEIECHHUIO SKCIIEPUMEHTATBHBIX
UCCJIEJOBAHUN ¢ IPUMEHEHUEM

COBPEMEHHBIX CPEJICTB U METOIOB

[IK-4.1 mnaHupyeT OCHOBHBIE STAIIbI
SKCIEPUMEHTANBHBIX HCCIEIOBAHUI

[1K-4.2 caMOoCTOSITENBEHO TIPOBOJIUT
JKCIIEPUMEHTAIIbHbIE UCCIICA0BAHNUS, UCTIONB3YS
COBPEMEHHBIE CPEJICTBA U METOJIbI

K-5 CnocobeH nenats Hay9HO-
000CHOBaHHBIE BBIBOJIBI TIO
pe3yibTaTaM TeOPETHYCCKUX 1
9KCIEPUMECHTAIBHBIX
HCCIICIOBAHUIM, 1aBaTh
PEKOMEHIANNH 110
COBEPILICHCTBOBAHHIO YCTPOHCTB U
CHCTEM, TOTOBHThH HayYHBIC
rly6nm<am/m 1 3asBKH HaA
n300peTeHus

[IK-5.1 nemMoHCTpHpYET 3HAHNE METOJIOB
MIPOBEACHUS HAYYHBIX IKCIICPUMEHTOB H
HCCIIeJOBaHUI

[IK-5.2 06pabaThIBacT U aHATH3HPYET
MOJTyYCHHEIC JaHHBIC, ICTACT BHIBOJIBL,
COCTABIIICT PEKOMEH/IAIIUH I10
COBEPIIICHCTBOBAHHIO YCTPOHCTB U CHCTEM

[1K-5.3 roroBuT Hay4HbIE MyOIMKAIIMY U 3asBKH
Ha U300peTeHHst
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Tun 3agau

Koa u nHaumeHnoBaHue
npogdeccuoHaANbHOM
KOMIeTeHII U
(pe3yJbTAT OCBOEHHS)

Koa n HaumeHoBaHue HHIMKATOpa
JOCTHKCHUHA KOMIICTCHIINH

IIK-6 CnocobeH rutaHupoBaTh U
MIPOBOAUTH IKCIIEPUMEHTHI 10
MOJICTTMPOBAHHUIO U
MIPaKTHYECKOMY OTIPEEIICHUIO
CTPYKTYpBI U CBOMCTB
MaTepHaloB, NEPCIIEKTUBHBIX I
SJIEKTPOHUKH M HAHODJIEKTPOHUKH

IIK-6.1 neMOHCTpHUpYeT 3HaHHE METOJIOB
HCCIIeJOBaHHs TOBEPXHOCTU HU3KOPA3MEPHBIX
CTPYKTYp, OCHOBHBIX THUIIOB M IIapaMeTPOB
71a00PaTOPHBIX YCTAHOBOK JUIS
9KCIIEPUMEHTAIBHBIX HCCIICTOBAHUH

IIK-6.2 ocymecTBiseT MOAEIUPOBAHUE U
MPaKTHYECKOEe OpeeIeHHEe CTPYKTYPHI 1
CBOICTB MaTepUajioB

I1K-6.3 mpuMeHsieT MeTOAbl MaTeMaTH4eCKOTO
omnucaHusA (HU3HIECKHUX IPOLIECCOB,
MIPOTEKAIOIINX B HU3KOPAa3MEPHBIX CTPYKTYpax

IIpon3BOACTBEHHO-
TEXHOJIOTHYECKUI

MK-7 Criocoben pa3pabaTsiBaTh
TEXHHUYECKHE 3aJaHNS Ha
MIPOCKTUPOBAHHE
TEXHOJIOTHYECKHUX MPOLECCOB
MIPOMU3BO/ICTBA MaTEpHAIOB 1
U3JIEIIHI 3JIEKTPOHHOM TEXHUKHU

[IK-7.1 onpexensier 3aaa4u MPOSKTHPOBAHUS
TEXHOJIOTMYECKOT0 00BEKTa, ITAIIbI
NPOSKTUPOBAHHMS M3ACIHUI, COCTABIIOLINX
OCHOBY KOMIOHEHTHOI1 0a3bI 3JIEKTPOHHKH

[IK-7.2 pa3pabaTeiBaeT TEXHOJIOTHICCKYIO
JOKYMEHTAIIHIO Ha IPOSKTHPYEMbIEe YCTPOHCTBA,
pUOOPBI M CHCTEMBI DJICKTPOHHOH TEXHUKU

K-8 CriocobeH mpoeKTUPOBATh
TEXHOJOTHYECKUE MPOIECChI
MPOM3BOJICTBA MATEPHAJIOB
U3JIeTMH 3JIEKTPOHHOU TEXHUKH C
UCIIOJIb30BAHIEM
ABTOMATHU3MPOBAHHBIX CHCTEM
TEXHOJIOTUYECKON TTOTOTOBKH
TIPOU3BOJICTBA

[IK-8.1 mpuMeHsieT MeTObI IPOESKTUPOBAHUSA
TEXHOJIOTHYECKHX MPOLIECCOB IIPOU3BOACTBA
MaTEpUAJIOB U U3JEIUH AIEKTPOHHON TEXHUKH

[1K-8.2 ocyIiecTBIseT TEXHOJIOTUICCKU I
IPOIIECC MPUTOTOBJICHUS TOHKOIUICHOYHBIX
CHCTEM, TUTOrpad iy U IIa3MOXHUMHUUYECKOTO
TpaBJICHHS

MK-9 Criocoben pa3pabaTsiBaTh
TEXHOJIOTHYECKYIO
JOKYMEHTAIHIO Ha
MIPOEKTHUPYEMbIE YCTPOWUCTBA,
IpUOOPHI U CHCTEMBI
3JIEKTPOHHOM TEXHUKHU

[IK-9.1 ananmu3upyeT, BRIOUPACT U MPUMCHSET
METO/IBI Pa3pabOTKH TEXHOJIOTHYECKOM
JOKyMEHTAINX Ha TIPOEKTHPYEMbIEC yCTPONCTBA,
IIPUOOPHI M CHCTEMBI AJICKTPOHHOM TEXHUKH

[IK-9.2 ucnonezyer 'OCTo1 u OCTr1 HA
TEXHOJIOTHUECKYIO TOKYMEHTAIHIO

IK-10 Cniocoben obecrnieunBaTh
TEXHOJOTUYHOCTh U3
3JIEKTPOHHOM TEXHUKHU U
MIPOIECCOB UX M3TOTOBIIEHUS,
OIICHUBATh YKOHOMHYECKYIO

3¢ (EKTHBHOCTH TEXHOJIOTHYECKUX
MIPOLIECCOB

[IK-10.1 aHamu3upyeT COBpeMEHHOE COCTOSTHHE
HayKH, CBSI3aHHOMU C TOJTYUYCHHUEM U U3YUCHUEM
HOBBIX HAHOCTPYKTYPUPOBAaHHBIX
KOHACHCUPOBAHHBIX CPEJ]

[IK-10.2 ucrons3yeT IpUHIHUIIEL
9KOHOMHUYECKOH AP PEKTUBHOCTH
TEXHOJIOTHYECKUX MPOIIECCOB B
IpoeCCHOHAIBHOMN NEeSITeIbHOCTH

[IK-10.3 naer oueHKY 3KOHOMUYECKOU
3((EeKTUBHOCTH TEXHOJOTHYECKUX MPOIIECCOB

MK-11 CrocobeH pa3pabaTbiBaTh
APXUTEKTYPHI U TEXHOJIOTUH
TIPOM3BO/ICTBA (DYHKIIMOHATBHBIX
MaTepHaJIoB HIEKTPOHHUKH C
TOMNOJIOTUYECKHUMHU pa3MepaMu
AJIEMEHTOB, HE ITPEBBIIAIOIINMH

100 am

[IK-11.1 pa3pabaTsIBacT apXUTEKTYPHI U
TEXHOJIOTHH TIPON3BOJICTBA (PYHKIIMOHAIIBHBIX
MaTepHaJIOB AJIEKTPOHUKH C 33JaHHBIMH
TOMOJIOTHYECKUMHU pasMepaMu

[1K-11.2 npumMeHsieT 3aKOHBI KpUCTAIUIOTpaduH,
TOYEYHBIC ¥ TPAHCIIAIMOHHBIC DJIEMEHTHI
CUMMETpPHH, TIPABIJIA CJIOKECHHUS JIEMEHTOB
CUMMETPHHU

MK-12 Crioco0OeH oCyIIeCTBIATh
ABTOPCKOE COMPOBOXKICHHUE
pa3pabaTbIBaeéMbIX YCTPOICTB,
MpUOOPOB U CUCTEMBI
3JIEKTPOHHON TEXHHUKH Ha dTarax
MIPOEKTHPOBAHMUS U MMPOU3BOICTBA

IIK-12.1 ocymecTBasieT aBTOPCKOE
COTIPOBOXKCHHE pa3pabaThIBAEMBIX CUCTEM
3JIEKTPOHHON TEXHUKH

[IK-12.2 npumeHseT NpUHLIUIBI aBTOPCKOTO
COIIPOBOKACHUS pa3pabaThIBAEMBIX CHCTEM
3JIEKTPOHHON TEXHUKH
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Tun 3agau

Koa u nHaumeHnoBaHue
npogdeccuoHaANbHOM

(pe3yJbTAT OCBOEHHS)

Koa n HaumeHoBaHue HHIMKATOpa

KOMIICTCHIIMU JOCTHKCHUHA KOMIICTCHIINH

Hay4no-
eJarornyecKui

MK-14 CriocobeH oBiageBaTh
HaBBIKAMH pa3paboTKu yueOHO-
METOJMYECKHX MAaTePHAIIOB JUIs
CTYJICHTOB IO OT/EJILHBIM BUAaM
yueOHBIX 3aHATHH

[IK-14.1 BeImonHsIEeT TpeOOBAHMS,
periIaMeHTHpPYIOIINE IpaBuiIa pa3padoTKu
y4eOHO-METOANYECKUX MaTepHaJIoB

[IK-14.2 pa3zpabaTpIBaeT OTACIBHBIC SJIEMEHTHI
yueOHO-METOANYECKUX MAaTEPHAJIOB I10
OTZAENBHBIM BUIAM Y4EOHBIX 3aHITUI

Koa m HanMeHOBaHue
HHAUKATOPA 10CTUKEHUSI
KOMIIeTeHIMH

HaumeHnoBaHnue noxkasareJ/isi OLeHUBAHUS
(pe3y/ibTaTa 00y4eHus! 10 JUCLUILIUHE)

[IK-1.1 Be1OupaeT TeopeTHdecKie
U 9KCIIEPUMEHTAJIbHBIE METOBI
HCCIICIOBAaHMS H3ICIUI MHKPO- U
HAHO3JIEKTPOHHUKHU

3naem ocHOBHBIC TECOPETUIECCKUE U DKCIIEPUMEHTAJIBHBIE METOABL
WCCIIeAOBAaHMS U3ICIIHI MHUKPO- U HAHOBJICKTPOHUKH

Ymeem dhopMymrpoBaTh LEIH U 3aJa4l HAYYIHBIX HCCIIECOBaHN B
COOTBETCTBHH C TCHICHIMAMH 1 IIEPCHEKTUBAMH Pa3BUTHS 3JIEKTPOHUKHU H
HAHOYJIEKTPOHHKH, & TaK )K€ BHIOMPATh NOAXOASIINE METOAbI HCCIICIOBaHHMS

Bradeem TeopeTndecKkUMH U IKCIEPUMEHTAIBHBIMU METOJIAMH U CPEICTBAMH
peteHust chOpMyJIHPOBAHHBIX 3324

[1K-1.2 ananu3upyeT TeHIACHIUU
U MEPCIEKTUBBI Pa3BUTHUS
ANIEKTPOHUKH U
HAHOJIEKTPOHUKH, CMEXKHBIX
oOnacTeil HAyKd M TEXHUKU

3naem OCHOBHBIC TCHACHUINHU U IEPCIICKTUBLI Pa3BUTUA JJICKTPOHUKHU U
HaHOJJICKTPOHUKHU

Ymeem AHaJIM3UPOBaTh TCHACHINHU U NICPCIICKTUBBI Pa3BUTUA JICKTPOHUKU U
HAHOJJICKTPOHUKH, a TaK KE CMCIKHBIX obacreit HAaYKW U TCXHUKH

Bnadeem naBbikaMu aHaM3a U CUCTEMATU3AMU HHGOPMAIUN LTS
HENPEPHIBHOTO OTCIIC)KUBAHUS TEHACHIINY U MIEPCIEKTUB Pa3BUTHUS
QJIEKTPOHUKH U HAHODJIEKTPOHHUKH

[1K-1.3 craBut uenu u 3a1a4u
HAYYHOTO MCCIIEIOBAaHMS B
COOTBETCTBYIOIIEH 001acTH 3HAHUH

3naem AJITOPUTM MMOCTAHOBKHU LECJIN M 3aJ1a4 HAYYHOT'O UCCJICAOBAHU A

Ymeem GpopmynupoBaTh HayqHO-HCCIICIOBATEIBCKHC 3a1a49H B
COOTBETCTBYIOIICH 00IACTH 3HAHUIH

Brnadeem HaBbIKAMHU ITOCTAHOBKH 3aa41 HaAYIHOI'O UCCJICJOBAHMA,
TCOPCTUICCKHMMH 1 S3KCIOCPUMCEHTAJIbHBIMH MCTOAAMU, U CPCACTBAMU PCIICHU S

[IK-2.1 nemoHCTpHUpYyET 3HAHHE
METOJIOB Pa3pabOTKH

3¢ PEKTHBHBIX AITOPUTMOB
peLIeHHs] HAy9HO-
HCCIIEI0BATENNbCKHX 3a/1a4

3Hnaem OCHOBHBIE METOIBI Pa3paboTKu 3((HEKTUBHBIX AITOPUTMOB PEIICHHS
Hay4HO-HCCIIEAOBATEIILCKHX 3a4a4

Ymeem BLI6I/IpaTb MCTOAWKHA I IMTPOBCACHUSA KOHKPETHBIX HAYYHO-
HUCCICA0BATCIIbCKHX 3a1a4

Bradeem naBrIkaMu BEIOOpA METOAMK JUTS pa3pabOTKH 3PP EKTHBHBIX
ANTOPUTMOB PEILCHUS HAyYHO-HCCIIEOBATENILCKUX 3a]a4 U MOTYYCHUS
JIOCTOBEPHBIX PE3YJIbTATOB

[1K-2.2 ucnonb3yeT aliropuTMbl
pELICHNS UCCIEeA0BATETBCKIX
3a/1a4 C IIOMOIIBIO COBPEMEHHBIX
SI3BIKOB TIPOTPaMMHUPOBAHHSI

3naem cOBpeMEHHBIE SI3BIKH IPOTPAMMHUPOBAHUS

Ymeem pazpabateiBaTh 3G (HEKTHBHBIC aTTOPUTMbI PEIICHHS
chopMynHpOBaHHEIX 3ajja4d, 00EeCIeUYNBaTh UX IPOrPAMMHYIO pealu3allHio,
HCIIOJIb3YSI COBPEMEHHBIE SI3BIKH ITPOIPAMMHUPOBAHUS

Braoeem AJITOPUTMaMU PEHICHUSA UCCICA0BATEIIBCKUX 3a/1a4 € ITOMOIIbIO
COBPCMCHHBLIX SI3bIKOB IPOTPpaMMUPOBAHUSA

[TK-2.3 moacoenuHseT pa3indHbIe
nepudepuitHpe YCTPOHCTBA U
OCYIIECTBIISIET paboTy C HUMH

3naem TpeGOBaHMS NOAKIIOUEHHS M PAOOTHI ¢ nepuepuifHBIMU CHCTEMAMHU

Ymeem nmoncoenuHATh pa3nudHbIe IepuQepuitHble yCTPONHCTBA U
OCYIIECTBIISITh pabOTy C HUMH

Bnadeem HaBbIKaMu pabOTHI ¢ IepUpEepUITHBIMHA yCTPOHCTBAMU W HaBBIKAMHU
HX OTIIAJIKU

I1K-3.1 pa3pabaTsiBaer
TpeOOBaHMUs K CpeacTBaM
IIPOBEJICHUS SKCIIEPUMEHTA,
KOHTPOJISI M INarHOCTUKH

3uaem OCHOBHBIE Tp€60BaHI/I$I, NpeaABABIIAEMBIC K CPEACTBAM IPOBEACHUSA
OKCIICPUMEHTA, KOHTPOJIA U TUArHOCTUKU

Ymeem ocymecTBisTh pa3zpaboTKy TpeOOBAaHMH K CpeacTBaM NPOBEACHHS
9KCHEPUMEHTA, KOHTPOJIS U JUATHOCTUKY B 3aBUCUMOCTH OT
HCCIIeAOBATENbCKON 3a0aUu

Bnaoeem naBbikamu OLICHKU COOTBETCTBUA CPEACTB IIPOBCACHUA
OKCIICPUMEHTA, KOHTPOJIA U JTUArHOCTUKH UX HOpMaTHBHOﬁ JOKYMCHTAllUU

I1K-3.2 pa3pabaTbiBaet
IIPOEKTHBIE MaTepUallbl IpU

Suaem MPUHIUIIBI pa3pa60TKH IMPOCKTHBIX MATCPUAJIOB IIPU IJIAHUPOBAHUU U
ABTOMATHU3alMH OKCIICPUMCHTA Ha OCHOBE I/IH(I)OpMaIII/IOHHO'I/I3M€pI/IT€HBHBIX

126




Tun 3agau

Koa u nHaumeHnoBaHue
npogdeccuoHaANbHOM

(pe3yJbTAT OCBOEHHS)

Koa n HaumeHoBaHue HHIMKATOpa

KOMIICTCHIIMU JOCTHKCHUHA KOMIICTCHIINH

TUIAHUPOBAHMU U aBTOMaTH3aLUH
9KCIIEpPUMEHTa B M30paHHOI
00J1aCTH IEKTPOHUKH H
HaHOAJIEKTPOHUKH

KOMIIJICKCOB

Ymeem ocyiiecTBIATh HEMOCPEACTBEHHYIO Pa3pabOTKy MPOEKTHBIX
MaTepHaJIoB JJIs SKCIIEPUMEHTAIIBHBIX 3a]a4 B N30paHHON 00IacTH
JIEKTPOHHUKH U HAHORJICKTPOHHUKH

Bradeem HaBBIKaMH 3KCIUTyaTalllil BHICOKOTEXHOJIOTHYHOTO 000Dy IOBaHU
B N30paHHO# 00J1aCTH AIIEKTPOHUKH U HAHODJIEKTPOHUKU

[IK-3.3 TecTupyeT 1 IPOBOANT
JUarHOCTUKY HU3JETIUil
HAHOAJIEKTPOHUKHI

3naem ocHOBHBIC TMPUHLHAIEI, IPEABABISIEMBIE K TECTUPOBAHUIO U
JIHArHOCTUKE M3ICIIHIA HaHOJJICKTPOHUKHA

Ymeem ocymecTBIsTh HOATOTOBKY K MPOLIECCY TECTUPOBAHUS U
JVArHOCTHKH U3/1€NNI HAHORIEKTPOHHUKH

Bnadeem HaBbIKaMu IPOBEICHUS JUATHOCTUKH U TECTUPOBAHUS U3ACITNI
HAHOYJIEKTPOHUKHU B COOTBETCTBUH C TEXHHUYECKOH M SKCILTyaTallMOHHOM
JIOKyMEHTaluei

[IK-4.1 nnanupyer OCHOBHBIE
3Tanbl SKCIEPUMEHTATbHBIX
HCCIIEOBaHUI

3Haem OCHOBHBIC 3TAIIbI OKCHEPUMCHTAJIBHBIX HCCIICTOBAaHMI

Ymeem TJIAaHUPOBATh 3TAIlbl HIPOBEACHUSA DKCIICPUMCHTA AJIA
HCCIICA0BATCIbCKUX 3aaa4

Brnaoeem HaBbikamu OpraHu3alv U NpoBEACHUA SKCIICPUMCHTAJIbHBIX
I/ICCHe}IOBaHHﬁ C NPUMCHCHUEM COBPEMCHHBIX CPEACTB U METOJI0B

TIK-4.2 caMOCTOSITEIBHO
MIPOBOJIUT SKCIIEPUMEHTAILHBIC
HCCIIEeIOBaHUS, UCTIONB3YS
COBPEMEHHBIE CPEICTBA U METO/IBI

3naem COBPEMCHHBIC CPCACTBA U METOABI, ITO3BOJIAIOIINC CaAMOCTOATEIILHO
IIPOBOANTH OKCIICPUMECHTAJIbHBIC UCCIICAOBAHUA

Ymeem OINPCACIIATE NOAXOAAIMINE METOJAbI IJIA IMTPOBEACHUA
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG}IOBaHI/Iﬁ

Bnadeem naBbikaMy HaCTPOMKY BHICOKOTEXHOJIOTHYHOTO 000PYI0BAaHHS B
COOTBETCTBHU COBPEMEHHBIMH METOJAMH MTPOBEJICHNUS SKCIIEPHUMEHTAIBHBIX
pabot

[IK-5.1 nemoHCTpHpYET 3HAHKE
METOJIOB POBEICHUS HAYYHBIX
9KCIICPUMEHTOB U HCCIICIOBaHUI

3naem METOBI MNPOBCACHU A HAYIHBIX DKCICPUMCHTOB U I/ICCJIGZ[OBaHI/Iﬁ

Ymeem ncnonp3oBaTh noAXOAA e MCTOABI IJIA SKCIICPUMCHTAJIbHBIX pa60T,
YUYUTBIBAA UX JOCTOMHCTBA U OIPAHUYICHUS

Bradeem HaBBIKaMH TIOATOTOBKH ¥ MIPOBEACHUS HAYIHBIX SKCIIEPUMEHTOB H
HUCCIIEIOBaHUN

[IK-5.2 obpabaTeiBacT u
aHAIU3UPYET MOTyYCHHbIE
JJaHHBIE, 1€7a€eT BBIBOJBI,
COCTaBIIET PEKOMEHIALNH 110
COBEPILEHCTBOBAHUIO YCTPOMCTB U
CHUCTEM

Suaem METOAbI 06pa60T1<1/1 1 aHaJIn3a MOJYUCHHBIX B pE3YyJIbTATC
OKCIICPUMCHTAJIbHBIX U TCOPCTUICCKUX pa60T JaHHBIX

Ymeem (bOpMyJ'IPIpOBaTL BbIBO/IbI, COCTABJISITH PCKOMCHAAMHU 11O
COBCPUICHCTBOBAHUIO yc’[‘pOﬁCTB n CUCTEM

Bradeem naBrIkaMu aHANH3a TOTYYCHHBIX TAHHBIX, IIPEICTABICHIS HAYIHO-
00OCHOBAHHBIX BBEIBOJIOB IO PE3yJIbTaTaM TCOPETUICCKUX U
SKCIEPUMEHTAIbHBIX UCCIIEA0OBAHUIN U peKOMEHAAIMH 110
COBEPIICHCTBOBAHUIO YCTPOICTB U CUCTEM

I1K-5.3 roToBUT Hay4HBIE
myOJIMKaLUK 1 3asIBKU Ha
n300peTeHust

3naem OCHOBHBIE ATAIIBI TIOATOTOBKU HAYYHBIX ITyOJIMKALINii

Ymeem oprann30BaTh HHIMBHIYaJbHYIO M KOJJIEKTHBHYIO paboTy O
HANKMCAHUIO HAyYHBIX MyONMKaluil ¥ 3aBOK Ha H300pETEHUs

Bradeem naBpIKaMu NpeICTaBICHHS HAYIHBIX PE3YIbTAaTOB B BUJIE
[eIOCTHON MMCEMEHHOI paboThI, yIOBIETBOPSIONIEH KpUTEPUSIM HAyIHOMH
nyOJIMKAIIIY WM 3aBKH HA U300pETEeHUs

[IK-6.1 nemoHCTpHUpYyeT 3HAHUE
METOJIOB UCCIICIOBaHUS
MIOBEPXHOCTHU HU3KOPA3MEPHBIX
CTPYKTYp, OCHOBHBIX THIIOB U
apaMeTpOB Ja00PATOPHBIX
YCTaHOBOK ISl
SKCIIEPUMEHTAIBHBIX
HUCCIIEIOBAHUN

3naem MeTOMBI HCCIEAOBAHMS TOBEPXHOCTH HU3KOPA3MEPHBIX CTPYKTYP

Ymeem orieHMBATH M BEIOMPATH MOIXOAIINE THITHI U TTAPAMETPHI
71a00paTOPHBIX YCTAaHOBOK JIJIsl 9KCIIEPUMEHTAIIbHBIX HCCIIeIOBAHUH

Braoeem METOJZaMH HCCJICA0BAHN HU3KOPA3MEPHBIX CTPYKTYP, HaBbIKaMU
OLICHKHU U OIPEACIICHUS MTOAXOAAINX ITapaMETPOB na60paTopHHx YCTaHOBOK
JUIA SKCIICPUMEHTAJIbHBIX I/ICCHGHOBaHI/Iﬁ

ITK-6.2 ocymecTBisieT
MOJICIMPOBAHHE U MIPAKTHYECKOE
OTIpe/ieIeHNe CTPYKTYPHI H
CBOMCTB MaTepUaJloB

3Hnaem OCHOBBI MOJICTTMPOBAHUS U PACIETOB AaTOMHOM CTPYKTYPBI U CBOHCTB
MaTepHaJIOB

Ymeem ucrionp30BaTh HEOOXOIUMBIE AJITOPUTMBI M IPOTPAMMHBIE TIAKETHI JIS
OCYUIECTBJICHUS] MOJEIMPOBAHMsI CTPYKTYP U UX CBOHCTB

Bnadeem HaBBIKAMH MOJICTHPOBAHUS CTPYKTYP U CHCTEM C Pa3HBIMH

127




Tun 3agau

Koa u nHaumeHnoBaHue
npogdeccuoHaANbHOM

(pe3yJbTAT OCBOEHHS)

Koa n HaumeHoBaHue HHIMKATOpa

KOMIICTCHIIMU JOCTHKCHUHA KOMIICTCHIINH

rapameTpamu

[TK-6.3 mpuMeHseT MeTO bl
MaTEMaTHYECKOTO OIUCAHUS
(U3NIECKUX MPOIECCOB,
MIPOTEKAIOIINX B
HU3KOpPa3MEpHBIX CTPYKTypax

3Hnaem METO/IBI MATEMAaTHYECKOTO ONUCAHUS (PU3UUECKHX ITPOLIECCOB,
MIPOTEKAIOIUX B HU3KOPAa3MEPHBIX CTPYKTYPax

Ymeem BI)I6I/IpaTI) NOAXOASAIIMNHN JJ1s KOHerTHOfI 3aJJa4u MCTOQ
MaTEMaTHYCCKOTO OITMCaHUA

Bnadeem HaBbIKaMn HACTPOHKH WJIM MOIU(HUKAIINN TPOrPaMMHBIX
QJIITOPUTMOB U KOZIOB, UCTIOIBb3YEMBIX U ONMUCAHUS (PU3NUECKHUX MIPOLIECCOB,
MIPOTEKAIOIINX B HU3KOPa3MEPHBIX CTPYKTypax

[IK-7.1 onpenenser 3amaun
MPOCKTUPOBAHHUSI
TEXHOJIOTHYECKOTO 00BEKTA,
STaIbl MPOSKTUPOBAHUS U3ICIIHH,
COCTaBJISIONINX OCHOBY
KOMIIOHEHTHOM 06a3bl
IJIEKTPOHUKHU

3naem anropuTM IMOCTAHOBKH 3a]1a4d MPOCKTUPOBAHMUS TEXHOIOTHIECKOTO
00BEKTa, 3TaNbl NPOSKTUPOBAHNS M3ICIIUH

Ymeem OCYIIECTBIIATE MPOCKTUPOBAHUE TEXHOJIOTUIECCKOTO 00bEKTa HUITH
N3a€J1sA, COCTABJIIIOIIETO OCHOBY KOMIIOHEHTHOM 0a3bl DJIEKTPOHUKHA

Braodeem naBbikamu HpOCKTHO-KOHCprKTOpCKOﬁ JACATCIBbHOCTHU 3JICKTPOHUKU
1 HAHOJJICKTPOHUKHU

I1K-7.2 pa3pabarbiBaeT
TEXHOJIOTUYECKYIO
JOKYMEHTAIIHIO Ha
NPOEKTUPYEMBIC YCTPOHCTBA,
TIpUOOPHI U CHCTEMBI
SNIEKTPOHHOM TEXHUKH

3Haem cOCTaB MPOEKTHON TOKyMEHTAIlUH, COBOKYITHOCTh JJOKYMEHTOB,
OIIPEACTAIOUINX TEXHOIOTHYECKUH MPOIIECC MIPOU3BOACTBA MATEPUAIIOB U
U3J1EIMI 3JIEKTPOHHOM TEXHUKH

Ymeem pa3paGaTI>IBaTL TCXHUYCCKUE 3aaHUA Ha IIPOCKTUPOBAHUC
TCXHOJIOTHYICCKUX NPOLCCCOB MMPONU3BOJACTBA MATCPHUATIOB U I/IS,I[GJ'II/Iﬁ
3JI€KTpOHH017I TEXHHKH, UCTIOJIB3Y: CYIICCTBYONIMC HOPMATUBBI 1 NHBIC
JAHHBIC

Bradeem HaBbIKaMM pPa3pabOTKH TEXHUYECKUX 3aJaHUH U TEXHOJIOTHIECKON
JOKYMEHTAIUH JUIS YCTPOHCTB, IPHOOPOB U CHCTEM 3JIEKTPOHHON TEXHUKH
TIOJJISKAIIIX POSKTHPOBAHUIO

[IK-8.1 mpumeHsieT MeTo bl
MIPOEKTUPOBAHUS
TEXHOJIOTUYECKUX MPOIECCOB
MIPOU3BOJICTBA MAaTEPUATIOB U
U3JIEIMI 3JIEKTPOHHON TEXHUKU

3naem METONBI MPOCKTUPOBAHUA TCXHOJIOTHICCKUX MTPOUCCCOB NPOU3BOACTBA
MaTcpuaIoB U I/ISI[eJ'II/Iﬁ C-)J'IeKTpOHHOﬁ TCXHHUKH

Ymeem onpenensitb U NPUMEHSTH MOAXOIALINI METOI TPOESKTUPOBAHMS
TEXHOJIOTHYECKUX MPOLECCOB MPOU3BOICTBA MATEPUAJIOB U U3JIETUN
3JIEKTPOHHOM TEXHUKHU

Bradeem xoMIIIeKCOM HHCTPYMEHTOB U METOOB IS OCYIIIECTBICHUS
MIPOEKTUPOBAHUS MATEPUAJIOB U U3JEIHI 3JIEKTPOHHON TEXHUKHU C
HCII0JIb30BAaHUEM aBTOMATU3UPOBAHHBIX CUCTEM TEXHOJOTUYECKOU
MOATOTOBKH NMPOU3BOJICTBA

ITK-8.2 ocymiecTBisieT
TEXHOJIOTHYECKHH TPOIECC
MPUTOTOBIICHUS] TOHKOTIJICHOYHBIX
cucreM, TUTorpaduu 1
IUIA3MOXUMHYECKOTO TPABJICHHS

3naem >Tanbl TEXHOJIOTHYECKOTO mpouecca npruroToBJICHUS TOHKOIVICHOYHBIX
CUCTCM, HI/ITOFpa(bI/II/I 1 TUIA3MOXUMHUYCCKOT'O TPaBJICHUS

Ymeem KOHTPOJIUPOBATH HeO6XOI[I/IMI:-Ie napaMeTpbl HA KaXXI0OM STale
MPUTOTOBJICHUS TOHKOIIJICHOYHBIX CUCTEM, HI/ITOFpa(I)I/II/I n
TJIa3MOXUMHYCCKOT'O TPABJICHUS C y‘IéTOM BO3MOJKHOCTEH
3KCH€pHMeHTaﬂLHOﬁ YCTAHOBKH

Brnaoeem METOJAaMH U CPCACTBAMU HaCTpOﬁKPI, 1 MOHUTOPHUHI'a NPOTCKAHUS
TCXHOJIOTHUICCKOI'O Mponecca NpuroToBJICHUA TOHKOINICHOYHBIX CUCTEM,
J'II/ITOI"pa(i)I/II/I, 1 IJIa3BMOXUMHYCCKOT'O TPABJICHUSA

[IK-9.1 ananmu3upyet, BEIOUpACT U
IIPUMEHSIET METO/bI pa3padoTKu
TEXHOJIOTHYECKOH JOKYMEHTAIIH
Ha MPOEKTUPYEMbIe YCTPONCTBA,
MIPUOOPHI I CHCTEMBI
3JIEKTPOHHOM TEXHUKHU

3naem MeTOIBI pa3pabOTKU TEXHOIOTUIECKOM TOKYMEHTAI[UHN Ha
MPOEKTUPYEMBbIE YCTPOICTBA, MPHUOOPHI ¥ CUCTEMBI ANIEKTPOHHON TEXHUKH

Yumeem pazpabaTbiBaTh TEXHOJOTHYECKYIO TOKYMEHTAIUIO HA MIPOEKTUPYEMBIE
YCTPOMCTBA, MPUOOPHI ¥ CUCTEMBI DIIEKTPOHHON TEXHUKH, TTPUMEHSIS
THOIXOISIINHA METO/T

Bradeem MHCTpyMEHTaMH TSI OTIPEIETICHUSI METOJIOB Pa3pabOTKH
TEXHOJIOTHYECKOW JOKYMEHTAIMH Ha MIPOEKTHPYEMbIE€ yCTPOHCTBA, MPUOOPHI 1
CUCTEMBI 3JIEKTPOHHON TEXHUKHU

IK-9.2 ucnoassyer 'OCTslI
OCTpI Ha TEXHOJIOTHYECKYIO
JOKYMEHTAIUIO

3uaem I'OCTr1 1 OCTBI Ha TEXHOJIOTHYECKYIO TOKYMEHTAILIUIO

Yueem npumensite 'OCTo1 1 OCTbI Ha TEXHONIOTMUYECKYIO JOKYMEHTALUIO
IIpH pa3pabOTKe TEXHOJIOTHUCCKON JOKYMECHTAIIH

Bradeem HaBbIKaMM TIOATOTOBKY TEXHOJIOTHUECKOHM JIOKYMEHTALMH Ha
IIPOEKTUPYEMBbIE YCTPOUCTBA, IPHOOPHI U CUCTEMBI 3JIEKTPOHHON TEXHUKH C
yuetoM cymectByomux I'OCTos u OCTos
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Tun 3agau

Koa 1 HamMeHOBaHHeE

(pe3yJbTAT OCBOEHHS)

npogdeccuoHaANbHOM
KOMIeTeHII U

Koa n HaumeHoBaHue HHIMKATOpa
JOCTHKCHUHA KOMIICTCHIINH

IIK-10.1 ananuzupyer
COBPEMEHHOE COCTOSIHUE HayKH,
CBSI3aHHOM C MOJyYeHUEM U
H3yYeHHEM HOBBIX
HaHOCTPYKTYPHUPOBAaHHBIX
KOH/ICHCHPOBAHHBIX CpeNl

3naem COBPECMCHHOC COCTOSAAHNUC HAYKU, CBSI3aHHOM C MOJYUYCHUCM U
M3YYCHUEM HOBBIX HAHOCTPYKTYPUPOBAHHBIX KOHACHCUPOBAHHLIX CPCI

Ymeem npuMeHATh NepeioBbIe METO/IbI U TEXHOJIOTUH B MOJyYEHUH HOBBIX
HAHOCTPYKTYPHPOBAaHHbBIX MAaTEpHAIOB

Bradeem naBpIKaMu aHANIHM3a TEKYINX TCHACHINH B COBPEMEHHOM HayKe IUIs
pa3paboTKu COOCTBEHHOTO TEXHOJIOTHIECKOTO MPOIiecca MOTYICHHUS
MIEPCIIEKTUBHBIX HAHOCTPYKTYPHUPOBAHHBIX CHCTEM

[IK-10.2 scronp3yeT IpHHITHITL
9KOHOMIYECKOH 3P PeKTHBHOCTH
TEXHOJIOTHYECKHX IIPOLIECCOB B
podeCCHOHANBHOMN e TeIbHOCTH

3Haem MPUHINAIIEI YKOHOMIYECKON 3P PEKTUBHOCTH TEXHOIOTHIECKAX
MPOLIECCOB B PO(eCCHOHATIBHON IesATeNbHOCTH

Ymeem ncmionp30BaTh pa3INyHbIe METOIUKH OLIEHKH S9KOHOMHUYECKOH
3¢ (EeKTHBHOCTH TEXHOJIOTHYECKUX IPOIIECCOB B CBOEH MpodeccnoHansHON
obsactu

Bradeem naBpIKaMu OIIEHKHN SKOHOMIYECKON 2P PEKTHBHOCTH
TEXHOJIOTHYECKHUX MPOLIECCOB B PEHICHUH HayYHO-HCCIIEIOBATENIbCKHX 33124

ITIK-10.3 naet oueHky
HKOHOMHUUECKOI 3P PEeKTUBHOCTH
TEXHOJIOTUYECKHX MTPOIIECCOB

3Hnaem O0CHOBBI 9KOHOMUUYECKOH 3((PEKTUBHOCTH TEXHOJIOTMIECKUX
HpOLECCOB

Ymeem onieHMBATH 3KOHOMUYECKYIO 3(p(PEKTUBHOCTH TEXHOTIOTMICCKUX
IIPOIIECCOB M0 PSAY MapaMeTPoB

Bnadeem naBbixamu BbIOOpa HanboIee SKOHOMUYECKH AP PEKTUBHOTO
HOAXO0JIA JJIs OCYIIECTBICHUS TEXHOJIOTHUECKUX MPOLIECCOB

ITK-11.1 pa3pabatsiBaet
APXUTEKTYPBl U TEXHOJIOTHU
NPOU3BOACTBA (PYHKIIHOHAIBHBIX
MaTepHaoB JICKTPOHHKH C
3aJaHHBIMH TOIIOJIOTHYECKUMHU
pa3MepamMu

3Haem OCHOBHBIE apXUTEKTYpPhI U TEXHOJIOIMH IIPOU3BOCTBA
(YHKIMOHAIBHBIX MaTEPUAIOB AJIEKTPOHUKH

Ymeem BBIOMpATh MOAXOMAAIIYIO aAPXUTEKTYPY U TEXHOJIOTHIO TIPOU3BOCTBA
(YHKIIMOHAIBHBIX MaTE€pUAIOB 3JEKTPOHHUKH C 3aJaHHBIMH TOIIOJIOTHYECKUMHU
pasMepaMu

Braodeem HaBBIKaMHU pa3pabOTKH apXUTEKTYPHI U TEXHOJIOTHUH IIPOU3BOICTBA
(YHKIMOHATBHBIX MATEPHAJIOB AIIEKTPOHHUKH C TOMOJIOTHYSCKUMH Pa3MepaMu
3JIEMEHTOB, He npeBpimatonumu 100 Hm

[IK-11.2 npumeHseT 3aKOHbI
KpHcTajulorpaduu, TOUeYHbIe U
TPAHCISIIMOHHBIE JIEMEHTHI
CHMMETpPHH, TPaBHJIa CIOKECHUS
3JIEMEHTOB CUMMETPHUH

3naem 3aKOHBI KpI/ICTaHHOFpa(I)I/II/I, TOYCUYHBIC U TPAHCIIALTMOHHBIC 3JICMCHTBL
CUMMCTPHH, IIpaBUJIad CJOKCHHUA DJICMCHTOB CUMMCTPHUHU

Ymeem mpuUMEHSATH 3aKOHBI KpUCTAILITOTPa(UH, TOUYCUHBIC M TPAHCIIAINOHHEIC
AJIEMEHTHI CHMMETPHH, TIPABUIIA CIIOKEHHS JIIEMCHTOB CHMMETPHUH B PEIICHUN
npodeccHOHaNBHBIX 3aJ1a4 P Pa3paboTKe apXUTEKTYPhI U TEXHOJIOTHH
NPOU3BOJICTBA (QYHKIIMOHAIBHBIX MaTEPHAJIOB 3JIEKTPOHUKH C 33JaHHBIMU
TOTIOJIOTHYECKUMH pa3MepaMu

Bradeem naBBIKaMU HCIIOIB30BAHUSA MOIXOIANINX MaTEMATHIECKUX OTeparuii
JUIS OITMCAaHMS 3aKOHOB KpHCTAIIIOrpaduu

[IK-12.1 ocymiecTBiser
aBTOPCKOE COIPOBOXKICHHE
pa3pabaTbIBa€MBIX CHCTEM
JIEKTPOHHOH TEXHUKH

3Hnaem HOPMAaTUBHYIO JOKYMEHTAIMIO U TPEOOBaHUA K OCYIIECTBICHUIO
ABTOPCKOTO COTIPOBOXKICHUS pa3pabaThiBaeMbIX CUCTEM DJIEKTPOHHOUN
TEXHUKH

Ymeem OCYHIECTBJIATH aBTOPCKOC COIIPOBOKACHHUC pa3pa6aTBIBaeMBIX CHCTEM
SHGKT‘pOHHOﬁ TEXHHKH HA dTallaX NPOCKTUPOBAHUA U NIPOU3BOJACTBA

Bnadeem HaBbIKaMu COIIPOBOXKIACHUSA pa3pa6aTLIBaeMLIX CHCTEM 3HGKTpOHHOI>'I
TCXHUKHU Ha OCHOBE CBOCTO ABTOPCTBA

[IK-12.2 npuMeHsieT NpuHUUIBI
aBTOPCKOT'O CONPOBOXKICHHS
pa3pabaTbIBa€MBIX CHCTEM
3JIEKTPOHHON TEXHUKH

Suaem MPUHIUIIBI ABTOPCKOI'O0 COIIPOBOKACHUSA pa3pa6aTLIBa€MBIX CHCTEM
SHGKT‘pOHHOﬁ TCXHHUKH

Ymeem npuMeHATh NPUHLIUIBI aBTOPCKOTO COMPOBOXKACHUS
pa3pabaThIBaEMBIX YCTPOWCTB, IPHOOPOB M CHCTEM JIEKTPOHHOH TEXHHUKH

Bradeem HaBBIKaMM OCYIIECTBIICHUSI aBTOPCKOTO COIIPOBOXKICHUS
pa3pabaThIBAEMBIX YCTPOWCTB, IPHOOPOB M CHCTEM JIEKTPOHHOH TEXHHUKH

[1K-14.1 Bemmonusietr TpebOBaHMS,
perIaMeHTHPYIOLIHE MTPpaBUiIa
pa3paboTku yueOHO-
METOJIMYECKIX MATEPHAIOB

3uaem TpeOOBaHUS U IIPaBHIIa Pa3padOTKH y4eOHO-METOANIECKIX
MaTepHaJioB

Ymeem ocymecTBISITh pa3paboTKy y1€OHO-METOJUUECKUX MAaTEPUAIIOB C
y4€TOM HOPMAaTHBHBIX TPeOOBaHHH

Bnag!eeT HaBBIKaMW aHaJIn3a U IPUMCHCHUA HOpMaTI/IBHOI\/’I JOKYMECHTaWUU JJId
pa3paboTku yaeOHO-METOIMIECKUX MaTEPHAIIOB
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Tun 3agau

Koa u nHaumeHnoBaHue
npogdeccuoHaANbHOM
KOMIeTeHII U
(pe3yJbTAT OCBOEHHS)

Koa n HaumeHoBaHue HHIMKATOpa
JOCTHKCHUHA KOMIICTCHIINH

[1K-14.2 pa3pabatsiBaet

OTACIBHBIC 3JICMCHTBI yqe6H0-
METOANYCCKUX MAaTCPUAJIOB 110

OTJIENFHBIM BU/IaM YIeOHBIX
3aHATHHI

OTACJIBHBIM BUJIaM y‘-IeGHI)IX 3aHATUI

3naem MCTOAOJIOTUIO pa3pa60TKPI y‘{e6HO-MeTO,HI/I‘-IeCKI/IX MaTepHraioB MO

BBIYHCIIMTCIIBHBIC 3aJa9

Ymeem cocTaBisTh MIIaHBL J'Ia60paTOpHLIX 1 MPAKTUYCCKUX pa60T, CTaBUTh

Bradeem naBpikamu pa3pabOTKH JIEMEHTOB YI€OHO-METOTUIECKUX
MaTepHaJIOB 110 OTACIBHBIM BHAAM YYSOHBIX 3aHATHI

6. CTPYKTYPA N COIEPXAHHWE IIPAKTHUKM, B TOM UUCIIE
[TPAKTUYECKOU ITOAIOTOBKU
[TpoaomKUTENIbHOCTD MPEIIUIIOMHON NTpakTUKU — 10 Henenb, 15 3au€THBIX

eaunutl (540 gac.).

Ne | Dramnel npakTuku Bupl paboT Ha IpakTHUKE, B TOM YHUCIIe Tpynoe dopma
n/n IIpaKTUYecKast MOAr0TOBKA U MKOCTb | TEKYILIEro
caMmocCTosiTeNIbHasE padoTa CTY/IEHTOB (B KOHTPOJIS
qacax)
1 [ToaroroButens WHCTpyKTax 10 TeXHUKE OE30I1aCHOCTH, 2 ITpoBepka
HBIN TaI MOJTyYCHHE HANPABIICHUS, WHANBHUYAITbHOTO KaJCHJapHO
3aJJaHUs, IPOTrPAMMBbI U METOJIMYECKUX -
YKa3aHHUI TEMaTUYECK
Oro IIaHa
2 OcHOBHOI1 dTan AHanmm3 Hay4HO-TEOPETHYECKOro MaTepuana, | 238 [Ipencrasne
SMIMPUYECKUX JaHHBIX, UHTEPIIPETALHs HUE
HKCIEPUMEHTAIBHBIX U COOpaHHBIX
SMIMPUYECKUX JaHHBIX; MaTepHaoB
OCYIIECTBIICHHE CAMOCTOSATEIBHOTO HAYYHOMY
HCCIIEIOBAaHMSI B PaMKaxX MarucTepcKoi PYKOBOJIUTE
JIFCCEPTaIIH 10
3 3akmounTenbHbI | O0paboTka, cucTeMaTH3alHsl, ONpeieleHue 220 ITpencrasie
aTarn JOCTaTOYHOCTH M IOCTOBEPHOCTH HUE
Pe3yIbTaTOB HAYYHO-UCCIIEA0BATENBCKOTO COOpaHHBIX
MaTepuasa 1o BbIOpaHHON Teme. AHanu3 MaTepHUaJIOB
MIOJTyYEHHBIX HAYYHBIX Pe3yJIbTaTOB HayYHOMY
PYKOBOIIUTE
10
4 O6paboTka u 3aBepmienue padbotsel. [Ipencrasienne nroros | 40 [Ipencrasne
aHau3 MpoJieTIaHHOM pabOTHI B COOTBETCTBUU C HUE
uH(popMalun HMMEIOLUMUCS TPeOOBAHUAMHU coOpaHHBIX
MaTepHaoB
HAYYHOMY
PYKOBOJIUTE
10
5 [ToaroroBka CocraBieHue ¥ 3amuTa otyera no npaktuke. | 40 Cnaua u
oTuéra 3aIInuTa
oTYeTa 1o
NPaKTHKE
Hroro: 540
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7. YYEBHO-METOJMYECKOE OBECHEYEHHUE CAMOCTOSATEJbHOM
PABOTBI CTYJIEHTOB HA TIPOU3BOICTBEHHOM ITPAKTHUKE

YyebHo-MeToAnuecKoe 00ecredyeHne CaMOCTOITEeNIbHON paboThl CTYIEHTOB
Ha Yy4eOHOW TMpaKTHKE OIpeAenseTcss BbIOpAaHHONW TEMON HCCIeAOBaHUS U
KOHKPETHBIM 3a/JIaHUEM, IOJIYYECHHBIM OT HAY4YHOTO PYKOBOAMUTENS, U BKIIOYAET
U3yYeHUE TEOPETUYECKOro MaTepualia IO TeMaThKe Y4eOHOM MpaKTUKU C
MOJATOTOBKOM 0030pa MO TaHHOM TEME M BBIIIOJIHEHHE KOHKPETHOM MPAKTUYECKOM
3a/1a4H.

1. Texymas camocTosiTenpHas padoTa CTyIEHTOB:

* TOUCK JMTEpPaTypbl U DJIEKTPOHHBIX HCTOYHUKOB HWH(GOpMAIMHU IO
3aJJaHHOU TEME C LIeJIbI0 HapaOOTKKU HAaBBIKOB pabOThI C HAYYHOU JTUTEpaTypoil;

* U3y4YEHHUE TEMbl MHAMBHUAYAIBHOTO 33JJaHHsI Ha yUeOHYIO IPAKTUKY;

2. TBopueckas MpoOJIEMHO-OPUEHTHUPOBAHHASI CAMOCTOSITENIbHAs paboTa
HaIlpaBJj€Ha Ha Pa3BUTUE MHTEIUIEKTyaJIbHBIX YMEHHI, pa3BUTHE aHAIUTUYECKHX
CIOCOOHOCTEM  KOMIUIEKCA  YHHUBEPCAIBHBIX H  0OOIIENPOPECCUOHAIBHBIX
KOMITETEHLIUI, TOBBIIIEHNE TBOPYECKOIO MOTEHIHAJIA CTYJEHTOB M 3aKIH0YAETCs
B:

* IIOHCKE, aHaJIM3€, CTPYKTYPUPOBAHUH U MIPE3ECHTALIMH UH(DOPMALINY;

* aHaJIM3€ CTATUCTMYECKUX M (DAKTHUUECKUX MATEpPHAJIOB IO 3aJaHHON
T€ME, IPOBEIACHUU pPACUYETOB, COCTABJICHUM OTYETOB HAa OCHOBE 3aJaHHBIX
napameTpoB;

3. KonTpomb camocTosATeNhHONU PaOOTHI CTYJICHTOB.

OneHka pe3yibTaTOB CAMOCTOSITEbHOM pabOThl OpPraHM3yeTcs Kak
€MHCTBO JIBYX (POPM: CAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI MPENOJaBaTessl.

OcHoBornoJararomien Heablo MPOX0KIACHHs Y4eOHON MPAKTUKHU y CTYACHTOB
HanpaBienuss  11.04.04  DnexkrpoHMKa W HAHOMPJEKTPOHUKA  SBJISIETCS
CUCTEMATU3ALIMS MOJIYYEHHBIX 3HAHW, (dopmupoBaHue HAaBBIKOB
CaMOCTOATENbHON pabOThl ¢ YYEOHOW M Hay4YHOU JIUTEPATypOH, a TAKKE pa3BUTHE
MPAKTUYECKUX HABBIKOB OINBITHO-3KCIEPUMEHTAIILHON pabOThI, a TaK K€ HABBIKOB
BJIAJCHUS TPUKIAJAHBIM IMPOTPAMMHBIM OO€CII€UEHUEM, MOBBIINICHHE OO0IIeH U
npo¢eCCUOHATIBHON APYIUIIMU 00YyYarOIIerocs.

[Ipy BbIXOZIE HA MPAKTHKYy HA MEPBOM YCTAHOBOYHOM 3aHATHUU KaXIAOMY
CTYJEHTY BBIJAETCS MHAUBUIYAJIBHOE 33JaHUE HA MPAKTUKY, B KOTOPOM OIMCAHBI
U JIeTAIbHO MOSICHEHbI KaXAbIH 3Tall MPAaKTUKH, BKIIOYas 00bEM U COJCp)KaHUE
paboT, KaJeHJapHbIi M1aH, GOpMBbI TEKYIIEH U TPOMEXKYTOYHOM aTTEeCTaIlUH.

CamocTtosiTenbHass pabota cTyjaeHTa (COTJIacHO  MHAMBUIYaTbHOMY
3aJIaHUI0) BKJTIOYAET:

1) uccnenoBanue npoOIEeMaTUKH BIOpaHHOM TPeAMETHOM 00J1acTH;
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2) BBINOJIHEHUE UHANBUIYATbHOTO 3a]aHUs;

3) aHanIM3 MOJYYEHHBIX PE3yJIbTaTOB, UX UHTEPIPETAIUS U KOPPEKTUPOBKA
IJIAHOB MCCIIEIOBAHUSI.

Kpatkoe conepxanue KaxKoro 3Tana BKIOYaeT:

1) OTan uzyuyeHnue npobiIeMaTUKU BEIOPAHHOM MpeIMETHOM 00IacTu:

1.1 wu3ydyenue mnpoOIEMBI C LEJIbIO BBIABICHUS OCHOBHBIX (DaKTOPOB,
BIMSIOIIMX HA MAaT€MAaTHYECKYl0 MOJIENb, ONPEAEIEHUSI COOTBETCTBYIOIIMX
apamMeTPOB, MO3BOJISIOIIUX OMKUCHIBATH UCCIEAYEMBIN OOBEKT;

1.2 ananuTHYeCKui 0030p AUTEPATYPHBIX UICTOUHUKOB, aHAJIU3 U CPABHEHHE
X MEXITy COOO0MH;

1.3 cuctemaTuzanus 1 0600IIEHUE BCEr0 HAKOIJIEHHOTO MaTepHala.

2) Drtanm BBINOJHEHUS HWHJIUBUAYAIBHOTO MPAKTUYECKOTO  3aJaHUs
MPEANOJIAraeT BHITOJIHEHHUE CIEAYIOMHNX padoT:

2.1 dhopmynupoBKa MOCTAHOBKH 3a/1a4d Ha OCHOBE aHAJIM3a pa300paHHBIX U
M3YYEHHBIX METOJIOB PEIICHUS aHAJIOTUYHBIX MAaTEMaTUYECKUX U MPUKIATHBIX
3a/1ay;

2.2 0030p IPOrpaMMHBIX U MATEMaTHYECKUX METO/IOB;

2.3 pa3paboTka ajJropuT™Ma perieHus: MOCTaBICHHOW MPUKIIATHON 3aauu U
MPOEKTUPOBAHUE CTPYKTYPhI IPOIrPAMMHOIO KOMILIEKCA.

3) DOtamn, cBSI3aHHBIA C aHAJTW30M IOJIYYEHHBIX PE3YJbTATOB, MPEANOJIAracT
U3YyYeHUE METOJOB pELIECHUs IOCTAaBJIECHHOW 3aJayl, CPaBHEHHE MOJYYECHHBIX
pE3yNbTaTOB C PE3yJbTaTaMH B OIMYOJMKOBAaHHBIX HMCTOYHUKAX. OpHUM U3
BOKHEUIITUX Ha4YaJIbHBIX JTAMOB SBISETCS JIUTEPATYpPHBIA 0030p COBPEMEHHOTO
COCTOSIHUS MPOOJIEMAaTUKH MPEIMETHON 001aCTH.

OOyuaromuecs Ha JaHHOM JTale CaMOCTOSATEIbHO paboTaloT ¢
JUTEPATYPHBIMU MUCTOUHUKAMHU — YU€OHBIMU M HAYYHBIMU U3JAHUSAMHU (YUCOHUKH,
CIIpaBOYHBIC MU3JaHUs, MOHOTpaduu, CTaThbu B HAYUHBIX JKypHajax U COOpHUKAX
TEeMaTUYECKUX HAyYHBIX KOH(EpPEHIUN, DJIEKTPOHHbIC YUYE€OHUKH, CTaThbU U
MaTepualibl, pa3MellleHHbIe Ha ouinaibHbIX Internet- pecypcax).

OcHoBHast paboTa Ha TPETHEM ITAIE — aHAJIU3 MOTYYEHHBIX PE3YJIbTATOB, UX
WHTEPIIPETALUs U KOPPEKTUPOBKA IJIAHOB UCCIIEA0BAHUS.

3aKIroYnTeNbHAS YacTh — IMOATOTOBKA OTYETa O MPOJEIaHHOW padore ¢
aHaJIM30M MOJYYEHHBIX PE3YJIbTATOB U BHIBOJIOB.

IIpumepsI 3agaHni:

- Onummre MeToapl MONYyYEHHUS HAHOMATEPUATIOB M HAHOCTPYKTYp H3
ra3oBoil, JKUJIKOW U TBepAoW (a3, u3 OOJIBIIMX MO pa3Mepy Tell UIU YacTHUIl U U3
MEHBIIINX 0 pa3Mepy (aATOMOB, MOJIEKYJ, KJIACTEPOB).

- Jlafite oObsicHeHHE (U3UUCCKUX, XHUMHUYCCKHX, OHOJIOTHYCCKHX U
KOMOWHUPOBAHHBIX METOJIOB MOJIYYSHHUSI HAHOMATEPUAJIOB 1 HAHOCTPYKTYP.

132



- Kakue cymiecTByroT MeTo1bl caMOCOOPKH M CaMOOPTaHU3AIINH.

- JlaliTe kpaTkoe MOSICHEHHE MPUHLUIIOB PabOTHI CIEAYIOIIHUX METOJOB:
®dotonurorpadus.  DIEKTPOHHO-Ty4yeBass M  HOHHO-JIyuyeBas  JuTOrpadus.
VYasrpaguoneroBas nutorpadus. Jlazepnas nurorpadus. mnpunt-nutorpadus.
TeneBas nutorpadus. Hanocdepnas nurorpadus. 30H10Bas HaHOIUTOTpadUsL.

- OObscHUTE yCTpOMCTBO ¢oronmurorpa, U  (PUIUKO-XUMUYECKHUE
XapaKTePUCTUKU MO3UTUBHBIX U HETATUBHBIX (DOTOPE3UCTOB.

- KakoB mnpunmun ¢opmupoBanne madioHa HAa TMOJMMEPHON TJICHKE
AJIEKTPOHHBIM ITyYKOM.

- OObscHUTE (UBHKO-XMMHUYECKHE OCHOBBI IIpOLIECcCa B3aMMOJICHCTBUS
AJIEKTPOHHOTO ITy4YKa C MOJIUMEPOM.

-  Onuumure mNpakTUYECKYI0 CTOPOHY KaXXIOro 3Tamna CIEAYIOIIHX
MPOIIECCOB: TMOJrOTOBKAa o00pasia, co3gaHue LudpoBoro madiioHa, pacyer
napamMeTpOB SKCIIOHUPOBAHUS, IKCIIO3ULINA, IPOSIBKA, YIAJIEHUE PE3UCTA.

- KakoBa nprMeHUMOCTh METOJIOB TPABJICHUS JJISI CO3J]aHUS HAHOCTPYKTYP.
[Ipumepsl HAHOCTPYKTYD.

- OOBsCHUTE KAaK MPOUCXOIUT 3JIEKTPOOCAXKIECHUE HAHOKPHUCTAJUINYECKUX
noKpbITHI. KakoBbI 0COOEHHOCTH TEXHOJIOIMUYECKOT0 MPOLIECcca. KAaKOBbI CBOMCTBA
Y UCIOJIb30BAaHUE MOJy4YaeMbIX MOKPBITUH.

- KakoBa oOmas koHuenuus M HEOOXOJMMBIE YCIOBUS BO3HMKHOBEHUS
B3auMoencTBUs J3snommHckoro-Mopusi B 0Ob€MHBIX KpHCTaILIAX.

- Kak npoucxomur  B3aumozeuctsue JI3suommHckoro-Mopus B
MHOT'OCJIOMHBIX CUCTEMAX.

- KakoBo BimsiHME B3auMoAeUCTBHSA JI3siommHCKOro-Mopusi Ha mpoIecChl
NIepeMarHM4rMBaHus U MEPEHOC CHIMHOBIO MOMEHTA OT TOKA.

8. ®OPMbI ATTECTAIIUM (IIO UTOI'AM ITPOU3BOJACTBEHHOM
ITPAKTHUKHN)

ATTecTanus 1o NpakTUKE MPOBOJUTCS PYKOBOJAUTEIEM MPAKTUKH.

OueHka mo TpaKTUKE NPUPABHUBACTCA K OICHKAM IO TEOPETUUYECKOMY
OOYYEHHUIO M YYHMTBIBAETCS IIPU TMOJIBEJCHUU MTOTOB OOIIECH yCIeBaeMOCTH
cTy1eHTOB. CTyZIeHThI, HE BBIIIOJIHUBIINE TPOTPAMMY MPAKTUKH MO YBAXKHUTEIHHOM
MIPUYMHE, MMEIOT TPaBO TMPOWUTH MOPAKTUKY BTOpUYHO. CTYyHAEHTHI, HE
BBITIOJTHUBIIIUE TIPOTrpaMMy MPAKTUKH 0€3 YBAXKUTEIHHON MPUUMHBI, CAMTAIOTCS HE
BBITIOJTHUBIIUMHM y4e€OHYIO MpOrpaMMy W OTYHCIISIIOTCS M3 YHHBEpPCUTETa Kak
MMEIOIINE AaKaJEMUYECKYI0 3aJ0JDKEHHOCTh B TOPSAJKE, MNPEAyCMOTPEHHOM
YcraBom /IBDY.
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[To uroram mpakTUKU MPEAOCTABISAETCS U 3ALIUIIACTCS OTYET, BHICTABIISIECTCS
3a4eT C OIIEHKOM.

KpuTtepun BbicTaB/IeHUsI OLEHKH CTY/IEHTY Ha 3a4eTe M0 NMPAKTHKe

Ouenka TpedoBanus k chopMUPOBAHHBIM KOMIIETEHIIHSIM

«OTJIUYHOY BBICTABIISIETCS CTYACHTY, €CIM CTYJAEHT IIOKa3blBa€T MPOYHBIC 3HAHUS
OCHOBHBIX TIPOIIECCOB HW3y4aeMOW TPEIMETHONH O0OJacTH, BIaacHHE
TEPMHUHOJIOTHYECKUM amIapaToM, yMeHHe OOBSCHSATh CYIIHOCTH SIBJICHUH,
MPOIIECCOB; JAIOTCA ApryMEHTHPOBAHHBIC OTBETHI, MPUBOJSATCS MHPUMEPHI;
OTYET OTIINYAETCS TITyOMHOHN U MMOJIHOTON PACKPBITHS TEMBI

«XOpOILLIO» BBICTABIIACTCS CTYACHTY, €CIH CTYACHT OOHAapyXuWBaeT NpPOYHbIC 3HAHUS
OCHOBHBIX MPOLIECCOB MU3y4aeMOH MpeAMETHON 00JIacTH, YMEHHE OOBSICHSTDH
CYIIHOCTh SIBJICHMH, HPOLIECCOB, YMEHHE IeNaTh BBIBOJIBI M 000OLIEHHS,
JaBaThb AapryMEHTHpPOBAHHBIE OTBETHl, MPHUBOAWTH MPHUMEPHI; OTUET
OTIIMYAETCsl TIIyOMHON W TIONTHOTOW pacKphITHS TeMbl. JlomyckaeTcs omHa -
JIB€ HETOYHOCTHU B OTBETE

«KYHOBJICTBOPHUTECIIBHO» BBICTaBJIACTCA CTYACHTY, €CJIM CTYACHT O6Hapy)KI/IBaeT 3HAaHUEC OCHOBHBIX
BONIPOCOB ~ TEOpHUM; c€JIab0 aHAJIM3UPYeT SBJICHUS, MPOLECChl, JaeT
HEAOCTATOYHO aprymCeHTUPOBAHHLIC OTBCTBI; OTYET, CBUIACTCILCTBYCT B
OCHOBHOM O 3HaHMM TMPOIECCOB HM3y4aeMOH TNpeAMETHOH o00JacTH,
OTIIMYAETCS HEJOCTATOYHOW TIYyOMHOW U TIONHOTOM pACKPBHITHUS TEMBI.
JlomyckaeTcst HECKOJIBKO OIIMOOK B COJAEpXaHUM OTBETa; HEyYMEHHUe
MPUBECTH TNPUMEP PA3BUTUSL CHUTYyallUH, IPOBECTH CBA3b C JIPYTHMH
acreKTaMH u3ydaeMoii odnactu

CHCYIOBJICTBOPUTCIILHO» | BBICTABIIACTCA CTYACHTY, KOTOprﬁ HC BBIIIOJIHWUJI ITpOrpaMMy IMNpPaKTUKH, HE
YMEET UCIOJIb30BATh TCOPETUUYCCKHUE 3HAHUA IIPHU BBINIOJIHCHUHW 3aJaHUSA I10
MPpaKTHUKE, HEC CIpPaBIACTCA C 3aaad4aMH, BOIIpOCAMHM W APYIMMU BHIAMH
NIPUMCHCHUSA 3H3HHI7[, HE OTBETHUJI HA OCHOBHBLIC BOITPOCHI BO BPEMS 3alIUThHL

MPaKTUKN

Texymmii KOHTPOJb 3a PabOTOM CTYJIEHTOB OCYIIECTBIISIETCS BO BpeMs
NpPOBENCHUS] coOeceOBaHUM, TMPOBEPKH MPOMEKYTOUHOW OTYETHOCTU IO
BBITTOJTHEHHBIM WHWBUAYAJIBbHBIM 3aJaHUSIM.

[IpoMexXyTOUHBIA  KOHTPOJb  OCYIIECTBISIETCS  IOCJIE  YCIIEIIHOTO
IIPOXOXKJEHUS CTYyIEHTaMM TEKYLIEr0O M KOHTPOJS B BHUIEC 3a4eTa C OLICHKOMU.
3amMra OpeaycMaTpUBAaET  YCTHOE  BBICTYIUIGHHE IO U3y4aeMOM  Teme
(YTBEp)KIE€HHOW B MHAMBHIYaJIbHOM 33/IaHUU) C MOATOTOBKON M MpEACTaBICHUEM
JIOKJIaJia U Mpe3eHTallud Mo pe3yJbTaTaM MpojieidaHHoN paboTel. HeoOxoaumbiM
JOIIYCKOM Ha 3alIUTy SBJISETCA MPEACTABICHUE HAa NMPOBEPKY UTOTOBOTO OTYETA,
KOTOpbIM BKJIIOYaeT B ce0s pe3yJbTaThl MPOBEAEHHBIX HKCIIEPUMEHTOB,
pa3pabOTaHHYI0 MaTEMaTUYECKYI0 MOJIeNb, MpOorpaMMHble TPOAYKThl. CTyaeHT
JIOJDKEH TI0Ka3aTh IMOJIHOE 3HAHWE MPOOJIEMBI, TPOJEMOHCTPUPOBATH CBOOOIHYIO
OPUEHTALIMIO B MpOOJEeMaTHKEe MpeIMEeTHOM 0O0JacTH, 3HAaHWE TOHATUH H
TEPMHUHOJIOTMM, OTBETUTh HA JIONOJIHUTEIBHBIE BOIPOCHI, OTYUTATHCS O
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BBITIOJITHEHUH BCEX BHUJAOB PabOT, MPEAyCMOTPEHHBIX HHAWBUAYATHHBIM ILJIAHOM
MPaKTUKH.

OT4eT 1Mo NPaKTUKE JOJKEH COIePKaTh:

*  TUTYJIbHBIN JIHCT;

* cojepKaHue (HAMMEHOBAHUE PA3/EIIOB, CTPAHMIIBI);

* BBCJICHWC,

* OCHOBHYIO 4acTh OTYETa (M3JI0)KEHUE MaTepuralia o pa3aeiam);

* 3akimoueHue (paccMaTpUBAIOTCS YCIOBHSA, B KOTOPBIX MPOXOIUIA
MpaKTHUKa, UMEBIIUE MECTO HEIOCTaTKH, a TaKXKe MPEAJIOKEHHUS MO0 YIYyYIIEHUIO
MPAKTHKH);

*  CIHCOK HUCIOJIb30BaHHBIX HCTOYHUKOB;

*  HEOOXOIMMBIC MPUIOKEHUS.

3ammra oryera

bes  mpenmcraBmeHus — OT3bIBA  PYKOBOOUTENSI W IOAIMHCAHHOTO
PYKOBOJUTEIIEM OTUETA CTY/ICHT K 3aIMTE MPAKTUKU HE JTOMYCKACTCH.

OxoHyaTenbHas OI[EHKA MPAKTUKU, 3aHOCUTCS B DJIEKTPOHHYIO BEJOMOCTD B
JIeHb 3allUThl OTYeTa WIM TOCIACAHUN JCHb MPaKTUKH, ONpeNeseTcs Ha
OCHOBAaHMM PE3YyJIbTAaTOB 3allUThl TpPakTUKU. [Ipu ompenerseHUH OLEHKH
MPUHUMAETCS BO BHUMAHHE:

*  OT3BIB PYKOBOJIUTENS OT OpPTaHU3AINH;

* KA4eCTBO CONEpKaHUS W OQOPMIICHHS OT4YETa W WILTIOCTPATHBHOTO
MaTepuana;

*  KaudecTBO JIOKJIAJa;

* Ka4ecTBO OTBETOB CTYJIEHTA HA BOMPOCHI B MPOIIECCe JUCKYCCUHU.

B nporiecce 3amuThl CTYIEHT TOJDKEH MOKa3aTh, YTO OCHOBHBIC PE3YJIbTAThI
noyiydeHsl UM JuyHO. Ecim B mporiecce 3aniuThl pyKOBOAUTENb MPAKTHUKUA HE
MOJIy4aeT TOATBEPKICHUS HAIWYUS Yy CTYACHTOB 3HAaHUH ¥  HaBBIKOB,
HEOOXOMMBIX TS BBITIOJTHEHUS TAHHON PabOThI, TO OH MOKET BBICTABUTH OIICHKY
"HEeYJI0OBJIETBOPUTEILHO" TaXKe MPU XOPOIIEM YPOBHE CaMON PabOTHI.

TunoBble KOHTPOJILHBIE BOMPOCHI /1JIs1 MOJATOTOBKH K 3alUTE 0TYETA 10
NpaKkTuKe

1. Yro Takoe dotopesuct? Yem OTIMYAIOTCS TOJOXKUTEIbHBIE U
OTpHUllaTeIbHBIE POTOPE3UCTHI?

2. KakoBbl orpaHr4eHus BO BIQKHBIX TIPoIleccax TPaBJICHUS?

3. Uto moHMMaeTcs Mo/ IIa3MEHHBIM IIPOIIECCOM TpaBJIeHUs?

4. Ha3oBuTe OCHOBHBIC THIBI IUIA3MEHHBIX PEAKTOPOB, MCIOJIb3yEMBIX B
MHUKPOIJIEKTPOHUKE?

5. Kakue HemocTtatku CyIecTBOBAIM Yy IMIJIMHIPUYECKOTO TUIA3MEHHOTO
peakTopa?

135



6. C kakoil 1enpl0 B IWIMHAPUYECKOM IUJIA3MEHHOM peakTope Oblia
YCTaHOBJICHA 3alIUTHAS ceTKa?

/. Yro Takoe MiIaHapHBIA MIa3MEHHBIN PEAKTOP U Ye€M OH MPUHIIMITHAIBHO
OTIIMYAETCs OT HWIMHAPUYECKOTO peakTopa?

8. Uto Takoe peakTop ¢ MHIYKTUBHO-BO30Yyknaemoil miasmoin? Kakoii u3
apaMeTpoOB TMO3BOJSIET KOHTPOJIUPOBATH JOMOJHUTEIBHO B JAHHOM THUIIE
peakTopoB?

9. Kakoii M3 peakTOpoB HCHONB3YeTCA MJIs CO3[AaHUS MHUKPOCXEM C
CyOMHUKPOHHOHN ITUPUHOMN JIMHUU?

10. Ha xakue mapaMeTphl IIJIJa3MEHHOTO TpaBJeHUsi BIusieT pabodee
JIaBJICHUE B TJIa3MEHHOM peakTope?

11. Yto Takoe CENEeKTHUBHOCTh TPABJIEHUS W HA KaKUe€ MPOLECChl OHa
OKa3bIBa€T MaKCHMAaJIbHOE BIUSHUE?

12. Kakue MeToapl W TpUEMBbl BIHMSIOT Ha CEJNEKTUBHOCTH IJIa3MEHHOTO
TpaBJICHUS ?

13. /Ins KakuxX MpakTHYECKHX IieJied HEOOXOAMMO IIA3MEHHOE TpaBJICHUE
CTPYKTYP C BBICOKUM OTHOIIIEHHUEM BbICOTHI JIMHHUHU K €€ IIUpPUHE?

14. Kakoe BaMsIHME OKa3blBaeT OTpHULATEIbHAs 3apsaka OOKOBBIX
MOBEPXHOCTEH MpH TIIA3MEHHOM TPABJICHUH U KaKHE CIIOCOOBI €r0 MUHUMH3AIIH
UCTIONB3YIOTCS B TIPOMBILIICHHOCTH?

15. Yto Takoe miaa3mMoo0pa3yromuil ra3 U Kakue mia3Mo00pa3yroye ra3pl
BbI MOJKETE Ha3BaTh?

16. Kakue maTepuanbl UCTIOIB3YIOTCS JIJIsl co3AaHus (hOTOPE3UCTOB?

17. B ueM npuHUMII MOHHO-IIyuyeBOro TpasieHusi? Kakue mpeumyiiectsa
OHO MMEET [0 CPAaBHEHUIO C IJIA3MEHHBIM TpaBJIeHUEM?

18. Kakoii mOpWHIUMIT HMCHONB3YETCS IIPHU IOCTPOSCHHUU PEAKTOPOB MpH
TPABJIICHUM ITOTOKOM HEUTPAJBHBIX dYacThll?! B dYem 3akirodaercss OCHOBHOE
MPEUMYIIECTBO TAKOTO TUIIA PEAKTOPOB IO CPABHEHUIO C TJIA3MEHHBIMU?

19. Kakumu mapaMeTpaMu OMpEIEIsIeTCsl pa3pelieHre JUTOrpapuaecKoro
nporecca?

20. TlepeuricnuTe OCHOBHBIE HWCTOYHUKUA HW3IyYEHUS [UIS TOCTPOCHHMS
dboTonuTorpaduECKUX CUCTEM.

21. Kakumu mapameTpamu omnpezensiercs rimyouna ¢okyca? Ha uto Briuser
yMeHblIeHue Tiyounsl hokyca B hoTonurorpadun?

22.B  dyem 3akmodaeTcs  MeToJ  (pa3ocABUTamOIIMX  Macok B
dboTonuTorpadun? B yeM ero 0CHOBHOE TOCTOUHCTBO?

23.Yt0  mMO3BOJSET  AOCTUTHYTh  JBYXCIOWHBIM  (OTOPE3UCT  C
AHTUOTPAXKAIOIIUM IMOKPBITUEM?

136



24. 3aueM UCTOIB3YIOTCS B (poTOMMTOrpaduu ABYXCIIOHBIE (POTOPEZUCTHI C
Pa3IMYHON MOJSPHOCTHIO?

25. YTo 1o3BOIISIET JOCTUYb UMMEpPCUOHHAas poToauTorpadus?

26. Yto Ttakoe ¢otomadaoH? C HCMOJb30BAaHUEM KaKUX MaTepHaIOB M
MIPOIIECCOB OH M3TOTaBIMBACTCS?

27. OCcHOBHBIE OCOOCHHOCTH MTOCTPOEHUS CUCTEM C IKCTPEMATBHO TITyOOKUM
yIbTPapUOIETOBBIM U3TYUCHHEM.

28. Kakass omTwYeckas CHCTEMa  HCIOJB3YETCS Uil  TIOCTPOCHHS
dboTonuTorpaduu ¢ IKCTpEMaIBHO MNIYOOKUM yIbTpadrOIETOBBIM U3ITyYeHUEM?

29. Kakoi Buj (oTOmadIoHOB HMCHOJIB3YETCS JJIsA DJICKTPOHHO-TY4EeBOM
dbortonutorpadun?

30. KakoBbI OCHOBHBIE OCOOCHHOCTH, TMPEUMYIIECTBA W HEJAOCTaTKU
PEHTIe€HOBCKOM QoTonutorpapuun?

31. Pa3HOBUAHOCTH HAHOMATEPUAJIOB U HAHOTEXHOJIOTHA.

32. Hanoyacrurza. TexHomoruu HCTIapEHUA-KOHAECHCALIUU u
IUIA3MOXUMHUYECKUM  CUHTE3. MEeXaHOXUMHUYECKUH, JNETOHAIMOHHBIA U
3JIEKTPOB3PBHIBHON CHHTE3.

33. Oymnepensl. Bunsl npousBogHbix (ysiepeHoB. Bosronka rpadura c
nocieaywmiei gecyonumarueit. [luponus yrieBo10poioB.

34. YraeponaHsie HaHOTPYOKHU. DIIEKTPOJIUTUYECKU I CUHTE3.
Karanutuueckuii cuntes. Bozronka rpadura.

35. 3anonHEeHHBIE YTIAEPOAHbIE HAHOTPYOKHU. Heyrnepoaasie HaHOTPYOKH.

36. Metonsl hopmupoBanust HaHoTUIeHOK. [nenku JIsurmiopa-briomxkerr.

37. HanonpoBosoku. Buckepsl. Metoasl popmupoBanus.

38. Metonp! hopMHpOBaHUSI KBAHTOBBIX TOYEK.

39. Hanonopucteie MaTepuaibl: MeMOpaHBbI, IIEOJIUTHI, TOPUCTHIA KPEMHUH.
Metoasl nosrydeHusl.

40. 3o1p-renb MeToa. [ uapoTepManbHbIiA CHHTES.

41. KomougHble  pacTBOPHI. KonnencannoHHbIi METO/I. Meton
METNTU3AIIH.

42. Hanonutorpadusi: 21eKTpOHHAsA, MOHHAs, peHTreHOBCcKasi. HaHomeyaTs.

43. KoHconnanpoBaHHbIE HaHOMAaTEpUAJIbI. Hanokpucramiueckue
MaTepuaibl. TeXHOIOTUsI KOMITAKTUPOBAHUSI HAHOTIOPOIITKOB.

44, MexaHu3Mbl TICPEHOCA HOCHUTECH 3apsjia TpPU HU3KAX W BBICOKHUX
TEMIIepaTypax B HAHOKOMIIO3UTaX CO BCTPOCHHBIMH HAHOKPHUCTAJLUTUTAMU
TTOJTYITPOBOTHUKOBBIX CHITAIIAIOB

45. TepMOdJIEKTPUYECKUE  CBOMCTBA HAHOKOMITO3UTHBIX  MAaTE€pPHUAJIOB.
CenexkTUBHOE JIETHPOBAHUE TEPMOIIIEKTPHUKOB.
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46. JllOMUHECTICHTHBIE CBOWMCTBA CBETOJMOJOB HAa OCHOBE KPEMHHS CO
BCTPOCHHBIMU HAHOKPUCTAJUIUTAMHU MOTYITPOBOIHUKOBOTO TUCUITUIUIA JKeTe3a.

47. ®oTO cCHeKTpaibHbIe CBOMCTBA IMOJOB Ha OCHOBE MOJYIPOBOJHUKOBBIX
HAaHOKOMIIO3UTOB. Paciimpenne crekTpanbHOTo Auana3oHa YyBCTBUTEIILHOCTH.

48. MeTtaummueckiue HaHOYACTHUIIBI: ONTHYECKHUE CBOWCTBA, OOYCIIOBICHHBIC
BO30YXKJICHUEM TIa3MOHOB.

49. I'paHyMpOBaHHBIE METAJUIMYECKUE IUICHKU: BpeMms neda3upoBKU
I1a3MOHa.

50. DHepreTHdecKkui  CHEKTp  JJEKTPOHHOTO  Ta3a  MOHM)KEHHOU
pasmepHocTd. ONTHYECKOE TMOTJIONMICHHE BJIEKTPOHHOIO Ta3a MOHMKEHHOU
pa3MepHOCTH. BiusHuMe yHnpyrux HampsHkKeHUH Ha JHEPreTUYECKUM CIIEKTP
AJIEKTPOHHOTO Ta3a.

51. ®oToBOIBTANYECKHE 3¢ pexTrI 51 ($OTONPOBOAUMOCTH B
KBaHTOBOPA3MEPHBIX F€TEPOCTPYKTYpaX.

52. Cnextpockomnus (poTodc 1 GoTOTOKa Ha Oapbepax KBAHTOBOPa3MEPHBIX
IeTEPOCTPYKTYP C METAJIJIOM.

53. KosiebaTenbHble 30HHBIE COCTOSIHMSI B cBepxpemerkax. MDoHOHbI B
00BEMHBIX M OTPAaHUYCHHBIX CTPYKTypax. PamMaHOBCKOE paccesHue Ha CI0KEHHBIX
aKyCTUYECKUX (POHOHAX.

54. ®OHOHBI B HAaHOKpUCTaUIaX. PacueTel KoJeOaTeNbHBIX CIEKTPOB
HAaHOKPHUCTAJJIOB.

55. OT Kakux MapaMeTpoB IMOJEBOr0 U OUIOISPHOTO TPAH3UCTOPA 3aBUCUT
rpaHUYHasl 4acToTa paboThl TpaH3UCTOpa?

56. Yto Takoe ycuseHHe 0 MOITHOCTH U KaK OHA BIMSIET HA MAKCUMALHYIO
4acTOTy T€Hepaluu TpaH3ucropa?

57. Kakue oCHOBHBIC THITBI TIOJICBBIX TPAH3UCTOPOB CYIIIECTBYIOT?

58. Uto Takoe KpyTH3HA MOJIEBOTO TPAH3UCTOPA M Y€M OHA OTIMYAETCS OT
IIPOBOJMMOCTH KaHaja MoJIeBOro TpaH3ucTopa?

59.Yto Takoe Bpems TEPEKIIOUYCHHS ¥ MHUHUMAIbHAasg DJHEPIHs
NEPEKIIIOYEHUS [TOJIEBOTO TPAH3UCTOpa?

60. KakoBbl OCHOBHBIC (DU3MYECKHUE OTpPAHUYCHHS] [UJIS JIaTepabHBIX
pa3MepoB M Il BEPTUKAIBHBIX pPa3MEPOB MPUOOPOB B HUHTETPAIHHOM
WCIIOJTHEHUN?

61. Kak BiusitoT qimHa cBOOOJHOTO mpoOera 3JIEKTPOHOB M JIJIMHA BOJIHBI
AJIEKTPOHA HA PEKUMBI IEPEHOCAa HOCUTENEH B reTeporepexoaax?

62. Kakoil xapaktep u3MeHEHUs APer(POBON CKOPOCTH OT MPHIOKEHHOTO
AIIEKTPUYECKOTO TOJI HAOII01aeTCsl B KPEMHHUU?

63. Kakoif xapaktep m3MeHeHUs Aper(OBON CKOPOCTH OT MPHUIOKEHHOTO
AIIEKTPUYECKOTO IOJIs HAOJII0IaeTCsl B apCEHUAE rajus?
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64. Uto Takoe Bpemsi pelakcauud Mo uMnyiascy? Yem ornuvaroTcs
3aBHCHUMOCTH BPEMEHU pEJIaKCAllUd IO HMMIYJIbCY Ui KPEMHHS WU apCeHH]a
rajuius?

65. Uto Takoe MEXAONMHHBIA mepedpoc, W Uil KakUX THUIIOB
MOJIYIPOBOJJHUKOB OH HaOJIroAaeTcs?

66. Uro Ttakoe »sddexr ybOeranus daekTpoHOB? [l KaKMX THUIIOB
MOJTyTIPOBOTHUKOB OH HaOII01aeTCs?

67. Uto Takoe «Bcmiieck apeioBoil ckopocTu»? MoxHO nu HaOIIOIATH
«BCILIECK APen(HOBOI CKOPOCTU» B pEANIbHBIX CTPYKTypax?

68. B xakux ciayyasx B HOJYNPOBOJHUKOBBIX CTPYKTYpax MOKHO FOBOPHUTb
0 OAJIITUCTHYECKOM MPOJIETE HOCUTENIEH?

69. Uto Takoe monenb AHAEpCOHa UIA WACATbHBIX rerepornepexoaos? B
YEeM €€ OTIUYHE OT PEAIbHBIX IeTEPONEePEX0I0B?

70. Ot xakux mapaMeTpoB 3aBUCUT Pa3phiB 30H B rereponepexoe? Kakoso
COOTHOIIIEHHE MEXIy pa3pblBaMH B 30HE IMPOBOAMMOCTA W BaJEHTHOU 30HE B
rerepornepexoae GaAs/GaAlAs?

/1. Yto Takoe BapU30HHBIA MOJYNPOBOAHHK U B YEM €CThb CXOJACTBO C
IUTABHBIM T€TEPOIIEPEX0I0M?

72. IlpnurHa BBEJCHUS CEIIEKTUBHOTO JIETHPOBAHUS B MOJTYIIPOBOTHUKOBBIX
cTpykTypax? Kak OHO peann3oBaHO B reTepoCTpyKTypax?

73. B xakux THMax CTPYKTYp MOXKET ObITh CO3/IaH IBYMEPHBIN 3JIEKTPOHHBIHI
raz?

74. B yeMm CXOACTBO U OTJIMYMS B JBYMEPHOM 3JIEKTPOHHOM U JIBYMEPHOM
JILIPOYHOM Taze?

75. Kakue mnpenenbHble KOHUEHTPALUMU JOCTHKUMBI Ui JABYMEPHOTO
AJIEKTPOHHOTO raza’?

76.Korma wm tTme ObTM  W300pETEHBI  TPAH3UCTOPHI C  BBICOKOM
MOABKHOCTBIO DJIEKTPOHOB? B dYem 3akirodaercsi OCHOBHOM NPUHLMUII KX
JICUCTBUS?

77.1lo xakuM TmapaMeTpamM OTJIMYAIOTCS HOPMAJbHO OTKPBITHIE U
HOPMAJIBHO  3aKpBIThIE [OJIEBBIE TPAH3UCTOPBI HA TIETEPOCTPYKTypax C
CEJICKTUBHBIM JIETUPOBaHUEM?

78. B ueM oTinune NpsMbIX U OOpaTHBIX CTPYKTYP MOJEBBIX TPAH3UCTOPOB
Ha TeTePOCTPYKTYpaxX ¢ CEIEKTUBHBIM JIETUPOBAHUEM ?

79. B yem mnpeumyiiecTBo TeTeporiepexona mepea P-N mepexoiaoM Ipu
paccMOTpeHnH 3(PPEKTUBHOCTU MHKEKIIMM OCHOBHBIX HOCUTENEH?

80. Kak BnusieT xapakTep Bapu30HHOCTH SMHUTTEpa Ha ero 3 (HEKTUBHOCTH?

81. Kak BiMsieT BCTPOEHHOE 3JIEKTPUUECKOE I0JIE Ha CKOPOCTh MEpEeHoca
HOCHUTEJIEN?
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82. Kakue 0CHOBHbIE JOCTOMHCTBA MO’KHO Ha3BaTh JJISI TPEXCIOMHON N-P-N
CTPYKTYPBI C TETEPONIEPEXOAAMU B SMUTTEPHOMN U KOJIEKTOPHOM 001acTaX?

83.B 4em 3aKJIIOYA0TCA IPUHLUIINATbHBIE HEI0CTaTKU
reTePOCTPYKTYPHBIX OHWIIOJIAPHBIX TPAaH3UCTOPOB IO CPABHEHUIO C IOJIEBBIMU
TpPaH3UCTOPAMU?

84. B yeM COCTOUT NMPUHITUTI ACHUCTBUS OUTIOJIIPHOTO TIOJIEBOTO TPAH3UCTOPA
C UHBEpCHUEN KaHaja?

85. Uto Takoe ropsiume 3eKTpoHbI? KakoBBI METOABI T€HEpaluyd TOPSUYUX
AJIEKTPOHOB?

86. Ilepeunciiute OCHOBHBIE THUIBI TPAH3UCTOPOB C OAITMCTUYECKOM
WH)XEKIUEH 3JIEKTPOHOB.

87.B yem COCTOWT MPUHIMN ACUCTBUSA TPAH3UCTOpPA C OATTMCTUYECKOU
WHKEKIIUEN SIIEKTPOHOB?

88. Kak peann3oBaHa CIEKTPOCKOMHS TOPIIUX FIEKTPOHOB?

89. KakoBbl MexaHM3Mbl TIOTE€Ph JHEPTHH TOPSYUMU DIECKTPOHAMHU B
TpPaH3UCTOpax ¢ 0AJUIMCTUUECKON MHKEKIUEH 3JIEKTPOHOB?

90. Yto Takoe miaHapHO-JIErUPOBaHHbIN Oapbep?

91. Tlpumep OaTUCTUUECKOTO TPAH3UCTOPA C BAPU3OHHBIM SMUTTEPOM.

92. Kak peanm3oBaH TpPaH3UCTOP C MHAYIMPOBAHHOHN 0a30il U KaKOBHI €ro
MpeIeIIbHBIE TApaMETPhI?

93. Ha kakmx cucTeMax MOTYT OBITh pEalM30BaHbI TPAH3UCTOPHI C
JIBYMEpHOU 0a3oi?

94. KakoB mnpuHIMN JAEUCTBHS TpPaH3UCTOpa C IEPEHOCOM 3apsjia B
npocTpancTBe? OCHOBHBIE BU/IbI TAKUX TPAH3UCTOPOB.

9. VYYEBHO-METOAUYECKOE 1 HH®OPMAIIMOHHOE
OBECIEYEHUE MPOU3BOJACTBEHHOM TIPAKTUKHU (Bkmouas

OCHOBHYIO U JJOTIOJTHUTENBHYIO JINTEPATYPY)
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https://znanium.com/catalog/product/1053392 — Pexxum noctyma: 1o Mo ImIcKe.
7. Ceprees, H. A. ®usuka HaHocucteM : MOHOrpadus [DIEKTPOHHBIH

pecypc] / H. A. Ceprees, JI. C. Psa6ymkun. — Mocksa : Jloroc, 2020. — 192 c. —
URL: https://znanium.com/catalog/product/1214463 — Pexum goctyma: IIo
IIOAIINCKE.

JlonoTHUTEIbHAA JTUTEpPATypa
1. Annep, 1O. I1. [InanupoBaHue >KCrEepUMEHTAa MPU MOWCKE ONMTUMAIIbHBIX
ycnoBuii / FO. T1. Annep, P. B. Mapkoga, 0. B. I'panoBckuii. — M.: Hayka, 2015. —
279 c. — 1 ak3. http:/lib.dvfu.ru:8080/lib/item?id=chamo0:411510&theme=FEFU

2. bepkun, A. b. ®u3ndyeckne OCHOBBI BaKyyMHOW TEXHHKH [DJIEKTPOHHBIN

pecypc]: yuebHnoe nocodue / A. b. bepkun, A. 1. BacuieBckuii. — DIEKTPOH.
TeKCToBble naHHble. — HoBocubupck: HoBocuOupckuii TocyaapcTBEeHHBIN
TeXHU4YeCKkud  yHuBepcuter, 2014, — 84 c¢. — Pexum jgocryna:

http://www.iprbookshop.ru/45189.html

3. boxoxkun, C. B. ®pakransl u mynstudpakransl / C. B. boxokun, [I.A.
[Mapmmn. — MokeBck: HULL «Perynsipnas u xaotuueckas auHamuka», 2001. — 128
c. Pexxum moctyma: http://www.iprbookshop.ru/17672

4. BozHeceHckuit, D. @. MeTobl CTPYKTYPHBIX HCCIEIOBAaHUM MaTepHasIOB.

MeTtonbpl MUKpPOCKOTIUU [DJIEKTPOHHBIA pecypc]: yueOHoe mocodme / D. .
Boznecenckuii, ®. C. Hapudymnun, M. 1. AGayummH — DIEKTPOH. TEKCTOBBIC
JaHHBIC. —Kaz3anb: Kazaunckuit HalMOHAaJILHBIN HUCCIIEIOBATEIILCKUHN
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TeXHoJornueckuii yumsepcuter, 2014. — 184 c¢. — Pexum pocryma:
http://www.iprbookshop.ru/61986.html
5. I'aBpunos, A. C. DIEeKTPOXUMUYECKHE MPOLIECCH B TEXHOJIOTUU MHUKPO- U

HAHORJIEKTPOHUKHU : yueOHoe mocobue [Dnexkrponnsiid pecypc] / A. C. I'aBpuios,
A. H. benos. — 2-e u3a. — Mocksa : PUOP : UTH®PA-M, 2019. — 240 c. - (Beicmiee
oOpa3oBaHHe: bakamaBpwuar). — URL:
https://znanium.com/catalog/product/1013436 — Peskum qocTyma: 1Mo MOITUCKE.

6. l'omosuH, FO. . OcHOBEI HaHOTEXHOJIOTHI [DnekTpoHHEI pecypc] / TO.

. T'os10BUH — DJEKTPOH. TEKCTOBBIE TaHHbIE. — M.: MammHoctpoenue, 2012.—
656 ¢.— Pexum moctyma: http://www.iprbookshop.ru/18532.html
7. TIpomoma, 0. A. IlpakTuyeckoe UCIOJB30BAHUE HAHOCTPYKTYD

[OnexTpoHHBIN pecypc]: naboparopusiii mpaktukym / 0. A. I'pomoma, U. B.
Maptsinenko, A. O. OpnoBa. — DnekTpoH. TekcToBble aaHHble.— CIIO.:
VYHuBepcuter HUTMO, 2014. — 96 C— Pexum JOCTyma:
http://www.iprbookshop.ru/67570.html

8. KusizeB, H. A. Hcropus m MeTOHOJOTUS HAYKM W TEXHUKU: ydyeOHOe
nocobue Ui MaruCTpaHTOB M acClMPaHTOB TEXHUYECKUX cnenuanbHocter / H. A.
KusszeB; CuOupckuil TrocynapCTBEHHBIH a’3pOKOCMUYECKHH YHUBEPCUTET. —
Kpacnosipck, 2010 T. — 223 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:425783&theme=FEFU

9. KopueeB, A. A. CneumaneHblii J1a0OpaTOpPHBI TPAKTHKYM IO

HAHORJIEKTPOHUKE : yueOHoe nmocodue [DnekTponnsiid pecypc]/ A. A. KopHees, A.
B. CemenoB, I'. M. UynkoBa. — Mocksa : MIII'Y, 2018. — 88 c. — URL:
https://znanium.com/catalog/product/1020596 — Pexwum mocTyma: o MOIIMHUCKE.

10. Manuneuxuii, I'. I'. CoBpemeHHBIE TIPOOIEMBI HETUHEWHON TUHAMUKH /
I'. I'. Manuneukuii, A. b. IToranos. — M.: Dautopuan YPCC, 2000. — 400 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:14314&theme=FEFU

11. MumtokoB, C. Il. Jlazeppl B MHUKpPO- W HAHOXJIEKTPOHHUKE : yueO.
nocobue [Dnextponusii pecypc] / C. II. Mamokos, A. B. Caenko, 0. B.

Knynaukosa, A. B. Tlammit ; FOxubiii dhenepanbublii yHuBepcuter. - PocToB-Ha-
Hony ; Taranpor : U3natensctBo KOxHOTO (henepanbHoro ynusepcurera, 2018. -
111 c. — URL: https://znanium.com/catalog/product/1039795 — Pexxum mocryma:
M0 TOJMUCKE.

12, HaHonnekTpoHuka: Teopusi U MpakTUKa @ YYEOHUK [DIEKTPOHHBIN
pecypc] / B. E. bopucenko, A. 1. Bopo6sesa, A. JI. Jlanwntok, E. A. YTkuna. — 5-
e u31. — Mockaa : JlabopaTtopust 3Hanuii, 2020. — 369 c¢. — (YueOHUK aJis BhICIIEH
mkoibl). — URL: https://znanium.com/catalog/product/1202090 — Pexwum mocryma:
0 MOJTHCKE.
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13. OpnoBa, M. H. HaHosnektpoHuka [DJIEKTpOHHBIN pecypc]: Kypc
nexuwmii / M. H. Opnosa, 1. B. bop3bix.— DJeKTpOH. TEKCTOBbIE aHHbIE. — M.:
M3natensckuit  Jlom MHUCuC, 2013. — 50 c¢. — Pexum nocryna:
http://www.iprbookshop.ru/56246.html

14. Cucrembl HUCKYCCTBEHHOIO WHTEJIEKTa B MEXATPOHHUKE [DIJIEKTPOHHBIM
pecypc]: yuebHoe mocodbue / A. A. bonbmakoB [u ap.]. — DIAEKTPOH. TEKCTOBBIC

nanHele. — CaparoB: CapaTOBCKHI TOCY1apCTBEHHBIA TEXHUYECKUN YHUBEPCUTET
umenn FO.A. Tarapumna, ObC ACB, 2014. — 252 c. — Pexum pgocryma:
http://www.iprbookshop.ru/80117.html

15. Crapxunckuii, B. II. Merogonoruss Hayku W HWHHOBAlMOHHAs

JeATEIIbHOCTh: TIOCOOUE JIJIsi aClIUPaHTOB, MaruCTPAHTOB U COMCKaTesIel ydeHOU
CTETICHU KaHIuaTa HayK TEXHHYECKNX U SKOHOMUYECKHX crienuansHocTer / B. I1.
Crapxunckuii, B. B. [lenkano. — M.: Uadpa-M, 2013. — 326 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:703447 &theme=FEFU

16. Crpekanos, FO. A. ®usuka tBepaoro tena: Yueonoe nocodue / FO. A.
CrpekanoB, H. A. Tenskosa. - M.: U1l PUOP: HUII Uudpa-M, 2018. - 307 c. -
URL: https://znanium.com/catalog/product/959952 — Pexum mgocTyma: Tio
TIOJIITHUCKE.

17, TexHonoruM  CyYyOMUKpPOHHBIX  CTPYKTYp  MHUKPODJIEKTPOHUKU
[DnexTponnsIil pecype] / A. I1. loctanko [u ap.] ; mox pen. akaza. A. I1. Jloctanko.
— Munck :  bemapyckas nHaByka. 2018. — 271 ¢ — URL:
https://znanium.com/catalog/product/1067916 — Pexxum nmoctyma: 1o moimmcKe.

18. ®uzuka HAHOCTPYKTYP [DIEKTPOHHBIN pecypc]: yuebHoe mocodue / A. B.
denopoB [m ap.]— DnekTpoH. TekcroBble naHHble.— CII6.: YHuBepcurer
NTMO, 2014.— 131 c.— Pexwum nocryma: http://www.iprbookshop.ru/65342.html

19. ®wusuka TBEepAOro TENa JJIs MHKEHEPOB : yueOHOE mocodue i By30B /
B. A. TI'ypros, P. H. Ocaynenko ; nHayud. pen. JI. A. Anemmna; Mocksa :

Texnocpdepa, 2012 559 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:813047 &theme=FEFU
13. OumwimMmonoBa, H. M. Mertoabl uccieqoBaHusi MUKPOIJIEKTPOHHBIX U

HAHOZJIEKTPOHHBIX ~ MaTepuaJioB M  CTpykTyp. CkaHupyromas 30HI0Bas
Mukpockonusa. Yacte | [DmekTpoHHBIM pecypc]: ydeOHOoe mocobue/ H. M.
®unumonoBa, b. b. KouboB. — DIJEKTpOH. TEKCTOBBIE JaHHbIE. —
HoBocubupck: HoBocuOUpCKHil TOCyIapCTBEHHBI TEXHUYECKHN YHUBEPCHUTET,
2013. — 134 c. — Pexxum poctyma: http://www.iprbookshop.ru/45104.html

14, [Madatuna, T. WM. Hanoxumuss M HaHOMaTepuasbl [DIEKTPOHHBIN

pecypc]: yuebnoe mocobue / T. U. Illabatuna, A. M. [N'omybeB. — DnekTpoH.
TEKCTOBbIE JAaHHble. — M.: MOCKOBCKMH TOCYJapCTBEHHBIM TEXHUYECKUU
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yauBepcuter umeHn H.D. baymana, 2014— 64 c.— Pexum pocryma:
http://www.iprbookshop.ru/30893.html

15. [yka, A. A. HanosnekTpoHuka : yuyeOHOe mocoOue [DIeKTpOHHBIN
pecype] / A. A. llyka ; nox pen. A. C. CuroBa. — 5-€ u3[., 31eKTPOH. — MOCKBa :
Jlabopatopus 3mammii, 2020. — 345 c. — (Hawmorexnomorum). — URL:

https://znanium.com/catalog/product/1094369 — Peskum mocTyma: 1Mo MOIIUCKe.

HNuTepHeT-pecypcenl

Od¢unuansubiid  callt otaena ¢usuku nosepxHoctn HWAILY JIBO PAH.
http://ntc.dvo.ru/lecture/

baza craren 1o buznke ITOBEPXHOCTH U HAaHOCTPYKTypaMm
http://silicon.dvo.ru/library/

Hayunas snektponnas o6uoaunoreka eLIBRARY npoext PODU www.elibrary.ru

ATnac CHEKTPOB O0XE-AJIEKTPOHHOW CHEKTPOCKOMUU PAa3HBIX XUMHUYECKHUX
anemenToB http://silicon.dvo.ru/aes/album.php

baza uzoOpakenuii Audpakiuu MEAJECHHBIX SJEKTPOHOB I MEPHOTUYECKUX
ctpyktyp http://silicon.dvo.ru/leed/leed.php

IIpodeccuonanbHble 0a3bl JAHHBIX M HHPOPMAINIMOHHBIE CTIPABOYHbIE
CHCTEMbI
1. basa gannbix Scopus http://www.scopus.com/home.url
2. baza nannbix Web of Science http://apps.webofknowledge.com/
3. DOmnexkTtpoHHas OubnuoTeka auccepranuii Poccuiickoil TrocynapcTBEHHOU
oubmmorexu http://diss.rsl.ru/

4. DJIeKTpOHHAsA oubnuoTeka OUPD
https://fireras.su/biblio/?tag=%D0%BD%D0%B0%D0%BD%D0%BE%D1%8D%D0%
BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D
0%B0

5. Dnexrponnbie 0a3bl qanHbix EBSCO http://search.ebscohost.com/

IlepeyeHb MPOrPaMMHOIO 00ecTIeYeHU:

JInueH3noHHOe IporpaMMHoOe odecnedeHue:
AutoCAD;

Microsoft Visio;

MathCad Education Universety Edition;
Microsoft Office 365;

Office Professional Plus 2019;

Photoshop CC for teams All Apps AL;
SolidWorks Campus 500;

Windows Edu Per Device 10 Education;
Microsoft Teams
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CB000IHO pacnpocTpaHsieMoe NPOrpaMMHOe o0ecreyeHme:

Adobe Reader DC 2015.020 - maker mporpamm JUisi IPOCMOTpPa 3JIEKTPOHHBIX
myOmuKaIui B dhopmate PDF:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC WWEULA-en US-20150407 1357.pdf ;

IrfanView 4.42 - maker mnporpamMm s IPOCMOTpa (BOCIPOH3BEICHHS)
rpadudeckux, BUaeo- U ayauodaiiinos: http://www.irfanview.com/eula.htm ;

Python - cuctema mnporpaMMuUpoOBaHHsS - JIMHAMHYCCKUH HWHTEPAKTUBHBIN

00BEKTHO-OPUCHTUPOBAHHBIH SI3BIK IPOTPaMMHPOBAHHS:
https://python.ru.uptodown.com/windows/download ;
Scilab 5.5.2 — cucrema - S3BIK MPOrPaMMHPOBAHUS BBICOKOIO YPOBHS,
paccuMTaHHBIN Ha Hay4dHBIe pacueThl: http://www.scilab.org/scilab/license ;
WhiteStarUML 5.8.6 — mnporpamMMmHBIi WHCTpYMEHT MoxenupoBanus UML,

MOJIYYEHHBIN u3 StarUML, COBMECTHUMBI c Windows 7-10:
https://github.com/StevenT Cramer/WhiteStarUml/blob/master/staruml/deploy/License.tx
t/

WinDjView 2.0.2 — mporpamma ajisi IPOCMOTpPa 3JICKTPOHHBIX MyOJIMKalUl B
dopmate DJV u DjVu: https://windjview.sourceforge.io/ru/

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME
MNPOU3BOJCTBEHHO MMPAKTUKH

JIJis  TIpOBECHUS HWCCICIOBAaHWN, CBS3aHHBIX C BBITIOJHEHUEM 3aJaHUs 110
MPAaKTUKE, a TaKXKe JJII OpPraHu3alMd MPAKTHUYECKONW MOATOTOBKH M CaMOCTOSITEIHHOU
paboThl CTyACHTaM JOCTYIHO JabopaTopHOe O0OpYyIOBaHWE U CIECIHUATU3UPOBAHHBIC
KaOWHETBhI, COOTBETCTBYIONIUE JICHCTBYIONIUM CAHUTAPHBIM W IMPOTHBOIIOKAPHBIM
HOpMaM, a Takke TPeOOBAHMUSM TEXHUKH O€30MACHOCTH TPU MPOBEICHUM yUEOHBIX U
HAyYHO-TIPOU3BOACTBEHHBIX padoT.

PaGoTel Ha mpakTHKe, B TOM 4YHCJE TMPAKTUYECKas IMOJATOTOBKA W
caMoCTosATeNbHAsg paboTa CTYACHTOB, MPOBOMASTCS B MOMEIICHHSIX, OCHAIEHHBIX
COOTBETCTBYIOIIUM O00OPYIOBAHUEM U MPOTPAMMHBIM 00ECIIEYCHUEM.

[lepeueHb MaTepUaTBbHO-TEXHUYECKOTO M MPOTPAMMHOTO OOeCreUeHUs
MPAKTUKH MPUBEJICH B TAOJIHIIC.

HaumenoBanwne OCHAIIEHHOCTH CTIEIHUATBHBIX IOMEIICHAHN 1 [lepedyeHp MUIIEH3NOHHOTO
CIIELUATIbHBIX TIOMEIIEHUN U TIOMEIIEHUH JIJIs1 CAMOCTOSITETLHOW PaboThI MIPOrPaMMHOTO 00ECTIEUeHUSI.
MOMEIEHUHN IS PexBU3UTHI
CaMOCTOSTENTFHON pabOTHI MOJITBEPIKIAIOIIETO
JIOKYMEHTa
690922, [Ipumopckuii kpaii, Crnennanu3upoBaHHas 1abopaTopHs: Microsoft
r. Bragusocrok, octpoB JlabopaTopust MIEHOYHBIX TEXHOIOTHH Office365/Microosoft/CLLIA/
Pycckuii, nonyoctpos O6opynoBanue: [Tnarnoe I1O
CanepHblif, mocenok Asikc, Cucrema anekTpoHHOM mtorpaduu Raith E-LINE
10, xopnyc L, ayn. L320 CaepxBbicokoBakyymHas yctaHoBka MBE system | Microsoft
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CaepxBbicoKOBakyyMHast yctaHoBka PVD module | Teams/Microosoft/CILLIA/TTna
CBepxBBICOKOBaKyyMHasl ycTaHOBKa Multiprobe tHOE [1O

Cucrema N3MEPECHUA MarHUTHBIX CBOMCTB CO
cBepxmnpoBoaimM MarantoM MPMSXL5
EVERCOOL

YcranoBka JJIA KOMIUICKCHOI'O UCCJIICAJOBAaHHUA
MIOBEPXHOCTEN U HAHOCTPYKTYP B KOMIUIEKTE
Photolithography system Suss MicroTech MJB6
(Germany)

Automated vibrating sample magnetometer
LakeShore 7401 with possibility of samples
cooling and heating (USA)

Kerr microscope Evico Magnetics (Germany)
Magnetooptic magnetometer “NanoMOKE- 2”
with possibility of investigation of the nanoobjects
with the size more than 200 nm and attachment for
cooling and heating samples (UK).

16 multiprocessor calculation cluster for
micromagnetic modeling using MagPar and
OOMMF software

Microsupercomputer with graphic processors for
MuMax3 simulations

Automated four probe station for magnetotransport
properties measurements

Analyzer Agilent for measurement of dynamic
properties of magnetic nanostructures (USA)
KomndgecTBo IIOCaJO4YHbIX pa6oq1/1x MCCT OJ1d
CTYACHTOB -12

YuraneHsle 3a61 HayaHoi Mouo6mok HP ProOme 400 All-in-One 19,5

6ubinorexu ABDY ¢ (1600x900), Core i3-4150T, 4GB DDR3-1600
OTKPBITHIM JIOCTYIIOM K (1x4GB), 1TB HDD 7200 SATA, DVD+/-
¢doumy (kopmyc A - ypoeenb | RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
10) bit)+Win8.1Pro(64-bit),1-1-1 Wty  CkopocTh
Aynuropus aist nocryna B Hutepuer 500 Mour/cek. Paboune
CaMOCTOSITEIIBHON PaGoThI MecTa Ui JOAeH ¢ OrpaHHMYCHHBIMH

BO3MOXHOCTSIMH 3/I0POBbSI OCHAIICHBI TUCILICSIMH

u IIPUHTEPAMU Bpaiins; 000pyIOBAHBI:

MOPTAaTUBHBIMH ~ yCTpOMCTBaAMM  JUIsl  YTEHHS
IJIOCKONIEYaTHBIX TEKCTOB, CKAaHHPYIOIIUMH U
YWATAIOIMMH MallMHAMH BHJICOYBEJIECUYHUTEIEM C
BO3MOKHOCTBIO PETYJISLMN ILIBETOBBIX CIIEKTPOB;
YBEJIIMYMBAIOIIUMHU  JJEKTPOHHBIMU JyIaMU U
YIbTPa3BYKOBBIMH MapKHUPOBIIMKAMHU

B nensix obGecrnieueHus cieuaibHbIX YCIOBUM 00y4eHUsI MHBAIUIOB U JIUII C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbs B JIBDY Bce 3manus 060pya0BaHbI
naHgycamu, JudTaMy, TOJBEMHUKAMH, CICIHAIM3UPOBAHHBIMUA  MECTaMH,
OCHAIICHHBIMU  TyaJIeTHBIMM  KOMHaTaMu, TaOJuukaMu  HWHOOPMAIIMOHHO-
HABUTAIMOHHOM IMOJIEPKKH.

11. ®OHAbI OUEHOYHLIX CPEJCTB

Hcronb3yroTest clienyrone OleHOYHbIE CPeACTBa!
CobecenoBanue (Dtarm 1):

146




HNHcTpykTax no TexHuke OezonacHocTH. O3HAKOMUTENbHAs JeKuusa. Beitaua
UHIAVBUYAJIBHBIX 3aaHUMN.
CobecenoBaHre IO3BOJIIET OLIGHUTh 3HAHUS M KPYro3op CTYACHTA,

IIOHMMAaHHEC MarcpuaJia, CaMOCTOATCIIbHOCTD nmoaxoaa K BBITTOJIHCHUIO
HHAUBUAYAJIBHOI'O 3adaHuA, YMCHHUC JIOTUYCCKU IIOCTPOUTH OTBCT, BJIAACHHC

MOHOJOTHYECKOM PC€YbIO U NHBIC KOMMYHUKATHBHBIC HABBIKH.

IIpumepsbl BOopocoB ist codeceqo0BaHusi / YCTHOTO ONPoca
1. OcHOBHBbIE MpaBuja MOBEACHUS B YUCTHIX MOMEIICHUSX.

2. TpeboBaHus TEXHWKH O€30MacCHOCTH Tpu paboTe Ha NPEIU3NOHHOM,
BBICOKOTOYHOM O0OpYAOBaHUH.

3. OCHOBHBIE METOJUKU DKCIEPUMEHTAIBHOIO MCCIIEIOBAHUA. MMApaMETPOB U
XapaKTEepPUCTUKU  MaTEpPHAJIOB, CXEM, YCTAHOBOK  JJICKTPOHUKH  H
HAHORJIEKTPOHUKH.

4. Kputepuu BbIOOpa OCHOBHBIX METOAMK SKCIEPUMEHTAIBHOTO HMCCIEIOBAHUS
MaTepHaIOB YJICKTPOHUKH U HAHOSJIEKTPOHHUKH.

5. OCHOBHBIC TIOJOKEHUS I TPABUIBHOTO aHaau3a JKCIEPUMEHTATBHBIX
JTAHHBIX.

JIHeBHUK npakTuku (OTansl 2, 3):

DopMyIHUPYIOTCS 1IENU U 3a/la4d MPAKTUKH, JTaeTCAd XapaKTepUCTHUKAa MECTa
MPAKTUKH, MPOBOJUTCA OMUCAHUE ITANOB BBINOIHEHUS pabOT B COOTBETCTBUU C
WHIUBUTyJIbHBIM 33JTaHHEM.

JlanHbpie dSTambl MPAKTUKUA TO3BOJISIIOT  CTYJAEHTaM  HEMOCPEICTBEHHO

O3HAKOMHUTBCS C HAyYHBIM SKCIIEPUMEHTAJbHBIM O000pYAOBaHUEM, HAYUHTHCS
NOJIy4aTh 3IKCIIEPUMEHTAIbHBIE pPEe3yJbTaThl, 00padaThiBaTh WX, AHAJIU3UPOBATH

PE3YJIbTAaThl U ACJIAaTh BBIBOIBI.

Bomnpocs! ajs1 oneHKu /[HeBHHKA NPAKTUKU:
1. IlpuHnunel paboOTHl HAYYHO-HCCIIEIOBATEIBCKOIO 000pyaoBaHUsA (B

COOTBETCTBUH C MHANBUAYAIbHBIM 3aJJaHHEM).

2. @opMynMpoOBKa LEIA HHIWBUAYAJIBHOIO  3aJaHUsl, OTalbl €€
peanu3anuy B COOTBETCTBUU C ITOCTABJICHHBIMU 3aa4aMHU.

3. AJTOPUTM MOMCKA HAYYHOU, METOAUYECKOM, y4eOHOU TUTEpaTyphl 110
MpEeIaraéMou TeMe UCCIEAOBAHNS.

4, Cuctema 00pabOTKH MOJYYEHHBIX Pe3yJbTaTOB, aHAIN3 U 00paboTKa
MOJTYYEHHBIX JaHHBIX, CHCTEMA IIPEACTABIEHUS PE3YyJIbTATOB.

S. TpeGoBanusi, npeabsaBiasieMble K 0GOPMICHUIO JHEBHHKA MPAKTHKH,
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oT4ycCTa.

Hroroselii oTuet (Dtan 4):
[TpOMeXyTOUHBI  KOHTPOJIb  OCYIIECTBISCTCSA IOCJIE  YCIEIIHOTO

IPOXOXKJIEHUS CTYJIEHTAMU TEKYIIEro W KOHTPOJS B BHJIE 3a4e€Ta C OLEHKOW B
MOCJIETHUN JIeHb CpOKa MPAaKTUKU. 3aliuTa MPOU3BOACTBEHHON MpaKkTUKH /
Hay4YHOM pabOThl MpeaycMaTpUBACT YCTHOE BBICTYIUICHHE O HM3y4yaeMOW TeMme
(YTBEpKJIEHHOW B MHAMBUIYaTbHOM 3a/IaHUM) C MOJTOTOBKOM U MpPEACTaBICHUEM
JIOKJIa/la ¥ Mpe3eHTalluy M0 pe3ysibTaTaM MNpojesaHHoN padoThl. HeoOxoaumbiM
JIOMYCKOM Ha 3allMTYy SBJISIETCS MPEICTABICHUE HAa MPOBEPKY MUTOIOBOIO OTYETA,
KOTOPBIN BKJIIOYAET B ce0s pa3paboTaHHYI0 MAaTEMaTHUECKYI0 MOJEIb, dJIEMEHTHI
WH(OOPMAITMOHHBIX TEXHOJIOTHM, MpOorpaMMHble NPOAYKThl. CTyAEHT HOJKEeH
MOKa3aTh [OJHOE 3HAaHUE MPOOJIEMBbl, MPOAEMOHCTPUPOBATH CBOOOAHYIO
OpUEHTAllMI0O B MpOOJIEeMATUKE TMPEIMETHONM OO0JacTH, 3HAHUE TOHATHH W
TEPMUHOJIOTHHM, OTBETUTh HA JIOMOJIHUTEIbHBIE BOIPOCHI, OTYUTATHCS O
BBITIOJTHEHUU BCEX BUJIOB PadOT, MPEAYCMOTPEHHBIX WHIUWBHIYaJbHBIM IJIAHOM

IIPAKTHUKH.

CocraBurenb: Capanun A.A.., mpodeccop
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