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HAVYYHAA ITPAKTUKA
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dopma o0yueHus OYHas
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AHHOTAIMS

Hayuynas mnpakTuka BKIIO4aeT B ce0sf OCBOGHHE COBPEMEHHBIX TEOPETUYECKUX U
HKCHEPUMEHTAIBHBIX MOIXOM0B K PEUICHUIO 3ajad MO pa3paboTKe, MOJCPHHU3ALMU M CO3ITAHUSA
puOOpPOB U CUCTEM, IMPUMEHSAEMBIX IJISl PETHCTpPallMM U Ie€HEpaluyd MOHU3UPYIOLIEro M3JIy4YEeHHUs, a
TaKk e pa3paboTKe HOBBIX CHCTEM MOHMTOPHUHIAa M TEXHOJOTMM 00paboTku uHOpMmanuu 00
OKpy>Kartei cpene. Hayunast mpakTuka 0a3upyeTcss Ha Hay4HOW paboTe acmHpaHTa, MPoJIeTaHHOM
UM 3a nepBble Tpu Kypca. IIpu mpoxokaeHUM MPAaKTHKH UCIOJIB3YIOTCS PEe3yJIbTaThl, MOITy4YEHHBIE
aclMpaHTOM B XOJ€ Hay4HO-UCCIIEJ0BATEIbCKONW JESITEIbHOCTH, HALEJeHHOM Ha IOJTrOTOBKY
JUCCEPTALMOHHOTO MCCIIEN0BAaHUA. ACHHPAaHThl OCBAaMBalOT COBPEMEHHBIE AKCIEPUMEHTAJIbHBIE U
TEOPETUYECKHE METO/Ibl MCCIICAOBAHMS (PU3UUECKUX SBJICHUH U 3aKOHOMEPHOCTEH B 00J1acTH si7IepHON
¢u3uky, GU3NKKA B3aMMOICHCTBHS U3ITYUYEHUS C BEIIECTBOM, (DOTOHUKH, JIa3epHOH (PU3MKH, BOTHOBOMH
OINTHKH, METO/bI IUIAHUPOBAHMSI U aBTOMATHU3AllMM 3KCIIEPUMEHTOB, METO/IOB aHajau3a, o0paboTKU U
00001IeHNsT  Pe3yJIbTaTOB  AKCIEPUMEHTOB. [IpoxoxkaeHne HayyHOW TNPAKTUKH  SIBISETCS
HEOOXOIUMBIM JTarloM MOJTOTOBKU AMCCEPTALIMOHHOM paboThl acnupaHTa. 3HAHUS, YMEHHUS H
HaBBbIKM, TOJTYYEHHBbIE IPU MPOXOXKAECHUM HAYYHOU NPAKTUKH, HCHOJIB3YHOTCA NpU JalbHEHIIEM
0o0y4yeHUH B aCHHMPAHTYpe U B TPYAOBOW NESITEIbHOCTH BBIMTYCKHUKA aCMHUPAHTYphl MO MporpaMmme
MOJITOTOBKH.

1. IEJIM OCBOEHHUS YYEFHOU JUCHUTJIAHBI

Ienpro  Hay4yHOM mpakTUKU SBIAETCS CHUCTEMAaTH3allds, pPACLIMPEHHE U 3aKpEIUICHUE
npoecCHOHANBHBIX 3HaHUH, (HopMUpOBaHHE y OOYUYaAIOMIMXCS HABBIKOB BEICHUS CAMOCTOSTEIHLHON
Hay4HO-UCCJIEI0BATENbCKON pabOThl, @ UMEHHO:

3aKpEIUICHHE M YIUIYOJICHHE TEOPETHYECKOW TMOJITOTOBKH OOY4Yaromierocs B 00J1acTu
MEPCIEKTUBHBIX MHPOPMAIIMOHHO-U3MEPUTEIBHBIX U YIPABIAIOMIUX CHUCTEM, CUCTEM HX KOHTPOJIS,
WCIBITAaHUH W METPOJIOTUYECKOro obOecreyueHus, MOBbImeHUsT A(P(EKTUBHOCTH CYIIECTBYIOLIUX
CHUCTEM;
npuoOpeTeHre U pa3BUTHE y OOYYaIOUIMXCs MPaKTUYECKUX HAaBBIKOB, 3HaHUH, yMEHUl, a
TaKXKe YHHMBEpCAIbHBIX, OOIIENPO(ecCHOHANBHBIX, MPO(MECCHOHATBHBIX KOMIETEHIUMI B o0iacTu
MEPCIEKTUBHBIX WH(OPMAIIMOHHO-U3MEPUTEIBHBIX U YNPABISIOUIMX CHCTEM, CUCTEM HX KOHTpOJIA,
UCTIBITAHUA ¥ METPOJIOTHYECKOTO oOecreueHus, MOBBIIEHUS 3()(HEKTUBHOCTH CYIIECTBYIONINX
CHUCTEM;



dbopmupoBaHue criocOOHOCTH YPPEKTUBHON pabOTHI B HAYYHOM M MPOU3BOJICTBEHHOM
KOJIJICKTHBE.

2. MECTO YYEBHOW JUCIHUAILJIMHBI B CTPYKTYPE OOII BO

Hayynass mnpakTthka acmnupaHTa BXOIUT B 0Opa30BaTENIbHBIA KOMIIOHEHT MPOTpaMMBbI
acmUpaHTypbl 1O Hay4yHouW crenuanbHOocTH 2.2.11  «MHDOpMAIIMOHHO-U3MEPUTETEHBIE U
yOpaBJsIlOIMe cucTteMb». HaydHas npakTuka OCYIIECTBISIETCSS B 7 CEMECTpe M SIBISETCS
pacnpenenendoi. IIpomomkurensHocTs HayuHoW mpakTuku cocTaBiseT 17 Heaenb Ha YETBEPTOM
roay oOyuenus acnupanToB (144 wacoB / 4 3er). [is mpoxokaeHust MPakTHUKWA aCHUPAHT JOJKEH
UMeTh 0a30BbIC 3HAHMS, HABBHIKM W YMEHHs 1O paHee M3YyYEHHBIM TUCIUILUIMHAM y4eOHOro IjIaHa.
Taxke acnupaHT JOJKEH TMOJYyYUTh B pPaMKaX WHJMBHAYAJIbHBIX KOHCYJbTAlMM C HAYyYHBIM
PYKOBOAMTENIEM HAaBBIKM MO METOJUKE MPOBEACHUS HAy4YHBIX HccienoBaHui. Hayuynast mpakTuka
SIBJIICTCS JIOTUYECKHM TIPOJIOJDKEHHEM (OPMHUPOBAHMS OIBITA TEOPETUYCCKOW W MPUKIAJTHOMN
PO ECCUOHAIBHON ACSITEIBPHOCTH, TOJYYEHHOTO AacCIUpPaHTOM B XoJe OOydeHHs, U SIBISETCS
HEOTHEMJIEMOW YaCTH NOATOTOBKHM aCIIMpaHTa K 3alUTe JUCCEPTALIH.

3. KOMIIETEHIIUA OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YYEFHOU JUCIHTATLIAHBI/OKUIAEMBIE PE3YJIbTATHI
OBPA3OBAHUA U KOMIIETEHIIMN OBYYAIOIIEI'OCH 110 3ABEPIIEHUA
OCBOEHUSA ITPOT'PAMMBI YYEFHOW JUCITATLIAHBI

OIIK-2

3HaTh:

- COBPEMEHHBIC MPOOJIEMBI ¥ METOJIOJIOTHIO TEOPETHYCCKUX U IKCIICPUMEHTAIBHBIX PadoT B
00J1aCTH HAyYHBIX UCCIICIOBAHHIA acITMpPaHTa

- aKTyaJIbHbIE 3a/Ia4H MTPEIMETHOM 001acTH

- METOJMKY TOCTAaHOBKHM, OpPTaHHW3al[Mi U BBHIMIOJHEHHsS] HAYYHBIX HCCIECIOBAHHM, METOIOB
IUTAHUPOBAHMUST M OPraHM3AlMM HAyYHBIX SKCIIEPUMEHTOB, METOJAOB M TEXHOJOTHH 00paboTKU
3KCHepI/IMeHTaHBHBIX JAHHBIX

VYMeTh:

- OTIPEIETIATH 1EJIb M 33aJ1a4u UCCIeoBaHus, (OpMyIMpOBaTh HA3BAHKUE JUCCEPTAIIMH, a TAKKE
BBITIOJTHATH MH(GOPMAIIMOHHBIN TTOUCK IO TEME TUCCePTAIlIN

- 00pabaThIBaTh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH AKCIICPUMEHTAJBHBIC JIaHHBIE, Ha
OCHOBE MOJYUYEHHBIX JIaHHBIX MPOBEPATh HAYYHbIE TUIIOTE3BI

- TBOPYECKH MBICIIHTh U TBOPUECKH HCIIOJIB30BATh, MMOJYYCHHBIE 32 BpeMsl OOydeHUsl 3HAHUS,
HOHy‘IaTL HOBBIC Hay‘IHO—HpaKTI/I‘ICCKI/IC pe3yJ'IBTaTBI

Bmaners:

- HaBBbIKAMU NMPUMEHEHMsI 0a30BbIX U YTIyOJIEHHBIX 3HAHUM B 00JIaCTH HAYyYHBIX UCCIIEJOBAHUM
acripaHTa

- HaBBIKAMH Pa0OTHI B Pa3IMYHBIX MaKeTax O(UCHBIX MPOrpamMM JJjisi MOJATOTOBKH JTOKJIAIOB,
Mpe3eHTalui, myOIuKaIuii, OTYETOB | T.J. 10 MaTepralilaM CBOMX Pe3yJIbTaTOB UCCIIEeIOBAHUI



- HaBBIKAMU CaMOCTOSITEJIbHON M KOJUIEKTUBHOW pabOThl HANPaBJIEHHON Ha peIIeHUe HAyYHO—
MIPUKJIAJHBIX 3a7a4, BOSHUKAIOIIUX IIPYU IIPOBEICHUH HAYYHO-TIOUCKOBBIX MCCIICJOBAHUN 110 TEMATHKE
paboTsl

4. CTPYKTYPA M COJEPKAHUE YYEFHOM IUCIATLIUHBI

Ne HaunmenoBanue
.1 pa3aena yueOHOM
JUCIHHUIINHBI

Henenn

Jlexknumn, Jac.
Mpaxr. 3ansaTus /
ceMHHApBI, Yac.
JlaGopaTopHble
padoThl, yac.
Oo0s3aT. TEKyIIMit
KOHTPOJIb (popma*,
Heae )
ATTecTalus
pazaeiia (popma*,
Heaes)
MakcumMasbHbI|
0aJ1 3a pazgena™*

7 Cemecmp

—
(e

1 OpranuzanroHHO- 1-4 2 Mk, 4
HOJrOTOBUTENbHBIN
paszgen

2 Hayuno- 5-15 4 M, 15 | 10
HCCIIEN0BATEIBbCKUI
(OCHOBHOW) pa3zzaen

3 3aKII0YUTEILHBIN 16- 2 Otu, 17 | 30
(oT4eTHBI) pazaen 17

Umoeo 3a 7 Cemecmp 0 8 0 50

KonTpoJabnbie 3 50
MeponpusaTuss 3a 7
Cemectp

* — COKpaIlleHHOE HauMEHOBaHUE (DOPMBI KOHTPOJISI
** — cyMMa MaKCHMAJIbHBIX OaJUIOB JOJDKHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT U
(wm) PK3aMeH

CoxparnieHne HaMMEHOBaHUH (POPM TEKYIIET0 KOHTPOJIS M aTTECTALlUH Pa3AesioB:

O6o3na | [lostHOe HAaMMeHOBaHHE
YyeHHe
Oty Ortuer
Jxn Jloxmnan
3 3ager
KAJIEHJIAPHBIN IUIAH
Henenu | Tembl 3ansTuii / Conepxanue Jlek., | IIp./cem., | JIao0.,
qac. qac. yac.
7 Cemecmp 0 8 0
1 CocTaBjieHHe MHAUBUAYAJIbHOT0 3aIaHNsI U KajleHaapHoro | Bcero ayIMTOpHBIX 4acoB
IIaHa-rpaguka 2
* YCTaHOBOYHBIM MHCTPYKTAX IO MEJISAM, 3a/1a4aM, CPOKaM 1 Owunaitn
TpeOyeMoii oT4eTHOCTH. HCTPYKTaXk 110 TEXHUKE | |




0€30I1aCHOCTH.
» CaMOCTOSITETIbHOE COCTABICHHE HHINBUIYAIHOTO 33 JaHHsI
1 KaJEHIAPHOI0 IIaHa-rpaduka MPOX0KACHHS MPAKTHKH.

HN3y4deHue MeTO10B aHAIHN3A U 00PAOOTKH
IKCNEPUMEHTAIBHBIX JAHHBIX, HHPOPMAITHOHHBIX
TEXHOJIOTHH U TPpeOoBaHMi K 0OPMJIEHUIO HAYUYHO-
TeXHUYeCKOH JOKYMeHTANHU

 ConeprkaTenbHas GopMyIHpPOBKa 3a7a4 PeIIaeMbIX B X0/I€
IMPAaKTUKH, BUJA U o0bema PE3YIbTATOB, KOTOPLIC JOJIKHBI
OBITh MOTYUYECHBI.

* MzydeHnue MeTOI0B aHAJIN3a U 00pabOTKH
AKCIIEPUMEHTAIbHBIX TAHHBIX.

* Vzyuenue nH(pOpMAIIMOHHBIX TEXHOJIOTHI B HAYYHBIX
UCCIIETOBAHUX, IPOTPAMMHBIX MPOAYKTOB, OTHOCSIIUXCS K
npodeccroHaIbHOM chepe.

* M3ydenne TpeboBaHui K 0()OPMIICHHIO HAyYHO-TEXHHUECKOU
JOKYMCHTAlHU.

» COop, 00paboTKa ¥ CHCTeMATH3aIUs TUTEPATYPHOTO
MaTepHaa, MoJroToBKa aHAIMTHYECKOTo 0030pa JIUTEpaTyphl
M0 TeMe NMPAKTUKHU C IPUMEHEHHEM PEIeH3UPyEMBIX 0a3
snanuit (PUHLI, ISIWebofScience, Scopus) u apyrux
MH(GOPMaLMOHHBIX HCTOUYHUKOB.

Bcero AYAUTOPHBIX YaCOB

Omnuiaiig

0

Bb100p MeT010B pelieHHsI MOCTABJIEHHBIX 32124 1
OCBOCHHE YCTAHOBOK, CTEHI0B U PACYETHBIX POrPamMM

* Be16op TeopeTnueckux , SKCIIEPUMEHTAIBHBIX U PACYETHBIX
METOJI0OB pELICHUs TOCTaBICHHBIX 3a/1a4.

* OcBOEHUE U MTOATOTOBKA CTEH/I0B, YCTAHOBOK M PaCU€THBIX
IpOrpamm.

Bcero ayiuTOpHbIX 4acoB

Owntaiin

HayuHo-uccienoBartesibckas padora

* Pa3zpaboTka anropuTMOB B IPOTPaMMHOTO 00ECTICUEHHS.
Hanmcanue HeoOXoauMMOro Koaa mporpamMmmel. TecTupoBaHue
HPOTPaMMBI.

* [IpoBeneHne n3MepeHnii, pacueToB U MOIyYEHUE
PE3YJIBTaTOB.

* O6paboTKa 1 aHAJIN3 TIOJTYYCHHBIX paHee
AKCTIEPUMEHTAIBHBIX JAHHBIX, BKJIIOYAs UX CTATHCTHYECKYIO
00pabOTKy M BBIBOJIBI O JIOCTOBEPHOCTH.

Bcero aytuTopHBIX 4acoB

| 4

Ownaiin

14 - 15

IHoaroroBka Hay4YHO# cTAThU AJIs MyOJMKALUH
[ToaroToBKa HAYYHOU CTATHU JJIS Iy OJTMKAIIHH.

Bcero AYAUTOPHLBIX YaCOB

Omutaiin

16 - 17

CocrapiieHHe oTYeTa 0 HAYYHOH NPAKTHKE U NMOATOTOBKA
BBICTYIJIEHHS C 0TYETOM

» CocTaBjeHHME OTYETA O HAYYHOU MPaKTUKE, COAEPIKAILIETO B
00s13aTEIFHOM MOPSIKE LIeJICHAIIPaBICHHBIN 0030D
JUTEPATypHI MO MPOodIeMaTUKE TPOBOIUMOrO HCCIIeIOBAHNUS, a
TaKKe MpoaHATM3UPOBAaHHBIC U 00paOOTaHHBIC
AKCIIEPUMEHTAJIbHbIE MAaTEPUabl, TOTOBBIE /JIs1 BKIIOUEHUS B
KaHJIUAATCKYIO TUCCEPTALUIO.

e [IoaroroBka BBICTYIIJIEHUS C OTYETOM O HAYYHOU IIPAKTUKE.
* [ToarotoBka npe3eHTauu K BHICTYIUIEHUIO C OTYETOM O
HAay4YHOM ITPAKTHUKE.

Bcero ayIuTOpHBIX 4acoB

|2

Ownutaiin




CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

Oo6o03na | [loiHOe HaMMeHOBaHMe
YyeHue

2K DNEeKTPOHHBIN KypC

M [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

O5CM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUATIBI
4( NHTEpaKkTUBHBIN CalT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[To Hay4HOW CHENMATBHOCTH MPEAYCMAaTPUBACTCS IIMPOKOE HCIIOIH30BAHUE B Y4eOHOM
MpoLecce aKTHBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUH B COUETAHUU C BHEAYJIUTOPHOM
paboToii ¢ nenbio GOpMUPOBAHUS U PA3BUTHS MPOGECCHOHATBHBIX HABBIKOB, a TaKKe TEXHOJOTHUI
MPOBEACHUS HAyUYHO—TIOUCKOBBIX UCCIIEIOBAHUM.

CrangapTHbie METOBI O0YYEHHUS: KOHCYIbTAIIMN HAYYHBIX PYKOBOJUTENEH; CAMOCTOSTENbHAS
pabota acmmpaHTa, B KOTOPYIO BXOAHWT OCBOCHHE TEOPETHYECKOTO0 MarepHualia, MOJITOTOBKAa K
MPAKTUIECKUM paboTaM | dKCIIEPUMEHTaM, padoTa ¢ JIUTepaTypoOu.

Metoabl 00ydeHHsI C MPUMEHEHHEM HHTEPAKTUBHBIX (hOpM 00pa30BaTENBbHBIX TEXHOJIOTHI:
KOMIIBIOTCPHBIC CUMYJIALUN; aHAJIN3 ACJIOBBIX CI/ITyaIII/IfI Ha OCHOBC KCI\/'IC-MGTO)Ia U UMUTAILIUOHHBIX
MoOJIeTIell; KpyTIJble CTOJIbI; TPYMIOBBIE TUCKYCCHHM W MPOEKTHI; 00CYKIEHUE PEe3yJIbTaTOB pPabOTHI
HCCIIEIOBATENIbCKUX TPYIIIT; y4acTUe B TeNEKOH(PEPEHIUAX; Pa300p KOHKPETHBIX CUTYAIHil.

6. TPEBOBAHUS K ®OHJY OLIEHOYHBIX CPEJICTB B PAMKAX
PEAJIM3YEMOM OBPA3OBATEJBbHOMN ITIPOTPAMMOBI

®onp oneHouHbIX cpeacTB (POC) — sBNsAETCS HEOTHEMIEMON YacThIO yU€OHO-METOJUIECKOTO
KoMIUIeKca HaydHOW TpakTHKW, W MpeIHa3HAauYeH JJsi KOHTPOJS W OLEHKH 00pa30BaTEIbHBIX
JOCTUKCHHM aCIMPAHTOB, OCBOUBIIIMX MPOrPaMMy TAHHOW MPAKTUKHU.

HToroBasi oleHKa BBICTABISACTCS B COOTBETCTBHH C llojloskeHHWEM O KPEAMTHO-MOIYJILHOM
CHCTEME B COOTBETCTBHH CO CIEAYIOMICH mKanoi: "3aureno" - 60-100 6amnoB, "He3auteHo" - HIbKE 60
OaymoB. MToroBasi oleHKa TpEACTaBISIET cCOo00M cymMmy OaljioB, 3apaOOTaHHBIX CTYJIEHTOM IIpPH
BBIMOJTHEHUH 33/IaHUN B paMKax MPOMEXYTOYHOTO KOHTPOJIS, COOTBETCTBUS PE3yIbTaTOB PabOTHI
TpeOOBaHUSAM, KauecTBa MPEJICTABICHHOTO OTYETa, KauecTBa JOKJIaAa, KOHKPETHOCTH, TaKOHHYHOCTH
Y TOJIHOTHI OTBETOB Ha BOMPOCHI YWICHOB KOMHCCHUHU, KAUeCTBA WJLUTFOCTPATUBHOTO MaTepuaa, a TaKkxke
C YYETOM OIICHKH, PEKOMEHIOBAHHOW HAYYHBIM PYKOBOJIUTEIIEM.

7.  YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI



OCHOBHAA JIMTEPATYPA:

1. DU P 32 Peructpaiius siaepHbIX U3IYYSHUN B IPUKIAIHBIX 3a7a4ax : JJabopaTopHbIi IpakTUKYM B
IByX yactax, : ®I'bY "BHUUT'MU-ML", 2019

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.1 169 IlpakTuueckasi ClIEKTPOMETPUS SACPHBIX U3TyUYEeHHUH : yueOHOe mocobue, Mockaa:
HUAY MUOU, 2016

2.539.1 P 32 Peructpanus saepHbIX U3Ty4YeHHI B IPUKIIAIHBIX 3a/1a4ax : JlJabopaTOpHBIA MPaKTUKyM
B IBYX yactsix, : ®I'bY "BHUUTMU-MI", 2019

3. 533 ®50 ®uznko-MaTEMaTUYECKUE MOJENIN U METO/IBI pacueTa BO3AECHCTBHS MOIIHBIX Ja3€PHbIX U
IIJJA3MEHHBIX UMITYJIbCOB Ha KOHJIEHCUPOBAHHBIE U ra3oBble cpeasl : , Mocksa: M3narenscteo MI'TY
uMm. H. D. baymana, 2017

4. OU 3 41 DxcnepuMeHTanbHas siiepHas ¢puzuka T. 3 Ousuka 3eMeHTapHbIX YacTHll, : , 2022
[MPOTPAMMHOE OBECIIEYEHUE:

CriennanbHOe IporpaMMHoe obecriedeHre He Tpedyercs

8.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TUCHMTIIMHBI

CriennanpHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs

ABTOP(BI):

Ps6eBa Enena BacunbeBHa, K..-M.H.
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