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PABOYAS INTPOT'PAMMA JUCHHUITIJIMHBI

«UHPOPMAINMOHHBIE TEXHOJIOI'MU B HAYKE 1 ObPA3ZOBAHUW».

(HanmMeHoBaHue JINCUHILIHHDbI)

Hanpagjienune noaroroBku 11.06.01 DiekTpoHMKa, paJMOTEXHUKA U CUCTEMbI CBSI3H

HanpagJjienHoctb (Npoduiib) M0AroTOBKH CUCTEMbI, CETH M YCTPOHCTBA TEIEKOMMYHHKALMIA

YpoBeHb BbicIIero o0pa3oBaHus

KBaimdukauus BbIIyCKHHKA

[ToAroToBKA KaapOB BbICIIEH KBAJIU(UKALIMU

HccnepoBaresib. [IpenoaBaTe/ib-UCC/IeI0BATEIb

®opma o0yueHHs 3a04Hasl
r Tll)c)(])%(;iM Jlek- | Mpaktwy. | Jlabopar. | o PA, npomg)u?)ll)x)tﬂoro
o1 Py UK, | 3aHATHS, padoThl, iy KOHTPO.ISI
e/,4ac. ik . e (7K3./3a4eT)
1 144 8 - 12 124 3a49eT ¢ OLEeHKOH
HUroro 144 8 - 12 124 ' [3a4eT ¢ oLeHKoIl

r. Baraanmup 20[[» r.




1. HEJIM OCBOEHUA TUCHUITJIMHBI

[lenssmMu ocBOEHHUs AMCHMUIUIMHBL (MOyst) «HpopmanoHHble TEXHOJIOTHH B Hayke M
00pa3oBaHUKy SBJISETCS OCBOCHUE 00YYarOIMMHCA OCHOBHBIX METOJIOB U CPEJICTB MTPUMEHEHHUS
COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOTHI B HAYUHO-HCCIIEI0BATENILCKOI, 00pa3oBaTe/bHOM
| [1PaBOMPUMEHHUTEIbHOMN JEATEILHOCTH.

OCHOBHOM
MPOI'PAMMBbI

2. MECTO JTUCHUTIJIMHBI B CTPYKTYPE
MPO®ECCHUOHAJBHON OBPA3OBATEJILHOM
BBICILIEIO OBPA3OBAHMUSI (OITIOII BO)

Jncuumnuuna «Mudopmalontbpie TEXHOJIOTHH B HayKe M 00Opa3soBaHUH» OTHOCHTCS K
oOsi3atenpHbIM auctumaam BapuaTuBHoi yactu OITOIL. HeoOxoaumble Uit e€ OCBOCHMS
3HaHUs (POPMUPYIOTCS y ACIUPAHTOB B pe3yjbTaTe M3yuyeHHs JIMCUMIUIMH MH()OPMAIMOHHOTO
npopuias B marucrparype (OaxanaBpuare). Jucummimna «Mudopmaiontpie TEXHOJIOTHH B
Hayke MW 00pa3oBaHHW» CO3JAI0OT OCHOBY JUIS YCIIEIIHOIO HCIOJb30BaHHs KOMIIbIOTEPHBIX
TEXHOJIOTMHl IpY  BBIIOJHEHHH HAyYHO-KBAIM(HUKAMOHHOH paboThl (auccepranuu) Ha
COMCKaHHe yUYEHOM CTEeNeHU KaHau/1aTa HayK.

3. KOMIIETEHIIUH OBYYAIOLIETOC$l, POPMUPYEMBIE
B PE3YJBTATE OCBOEHUS JUCUHUITJIMHBI (MOAYJIA)

B pesynbraTe OCBOEHHSI [POTPAMMBI ACIUPAHTYPBI Y BBIIYCKHHKA JOJDKHBI OBITH
c(OPMHUPOBAHBI:

— YHHBepcaJbHble KOMIIETEHIIHH,
MO/JITOTOBKH;

— o0menpogeccHoHAIbHbIE KOMIIETEHIMH, ONPEIE/IACMbIC HAIIPABJICHHEM MOrOTOBKH;

— npodeccHoHaIbHbIE KOMIETEHIUIH, OIPE/IeNsieMble HaNpaBIeHHOCTLIO (mpoduiiem)
[poOrpaMMbl aclMPaHTypbl B paMKaX HalpaBIeHMs MOJANOTOBKM (Jlajiee — HalpaBICHHOCTD
[pOrpaMMBbl).

[Ipu pazpaboTke pOrpamMMBbl acIUpaHTy bl BCE YHUBEpPCAJIbHbIC "
o01enpogeccHoHalbHble KOMIICTEHIIMH BKJIIOYAIOTCs B Habop TpeOyembIX —pe3ylbTaToB
OCBOCHHUSI IPOTPAMMbI aCITHPAHTYPBI.

[lepeuenb NpOGECcCHOHATLHBIX KOMIICTCHIMH [POrpaMMbl  aCIHPaHTYpbl  Kadespa
GopMHpYeT caMOCTOSTEILHO B COOTBETCTBHM C HANPABICHHOCTHIO [POrpaMMbl ¥ (HJIH)
HOMEHKJIATypOH HAyYHBIX CIICHHMAIBHOCTEH, 10 KOTOPbIM IPUCYKAAKOTCH YUCHbIC CTCHCHH,
yTBepxkaaeMoil MunuctepcTBoM obpasoBanus U Hayku Poccuiickoit Menepain.

B pesyiibrare ocBOeHHS JTUCHUILTMHBI 00yYarOIMACS JO/DKEH IEMOHCTPHPOBATE CIIEYIOIIHE
pe3yJibTaTbl 00pa30BaHMsL:

HE 3aBHUCAIIHEC OT KOHKPECTHOIO HallpaBJICHUSA

3HATb

YMETb

BJIIAJIETDH

KaK BJIQJIETh KYJbTYpPO
HAy4HOI'O UCCJIe/IOBAHUS, B
TOM YHCJIE C UCTIOJIb30BAaHUEM
HOBEUIITNX HH(POPMALIMOHHO-
KOMMYHHUKallMOHHbIX
texnoorui (OI1K-2)

BJIQJIETh KYJIBTYPO HAYYHOTO
HCCIICIOBAHUS, B TOM YHCIIE C
MCII0JIb30BAaHUEM HOBEHIIINX
HH(POPMAIIHOHHO-
KOMMYHHKaIlHOHHBIX
texunosoruii (OI1K-2)

KYJbTYpOW HAYYHOI'O
MCCJICI0BAHUS, B TOM YHCIIE C
MCIO0JIb30BAHMEM HOBEHIINX
uH(pOpMaIIMOHHO-
KOMMYHHMKAIIHOHHBIX
texnonornii (OI1K-2)




4. CTPYKTYPA U COJAEP)KAHUE JUCUHUITJINHBbI (MOYJIS)

OO61as TPyJ0EMKOCTD JIMCIUIIIMHBI cOCTaBIseT 4 3a4eTHbIX enull, 144 yaca.

Buibl yueObHOH paboThl, BKIIIOYas
CaMOCTOSITEIILHYIO PA0OTYy aCIUPAHTOB

DOpMBI TEKYIIETO

;:j U TPYJIOEMKOCTH (B Hacax) KOHTPOJIS
No Pasnen (tema) i 9 g ycne(ggexzcm,
n/n JINCIIUATITHHBI 'S = 5 = g = b .
= = o = = < MPOMEXKYTOUHOH
i Z = I e & arTecTaluu
= 5 8 S =
=y S
- =
1 Nudopmannonsele
TEeXHOJIOTHH JUISt
IIPOBE/ICHHUS 1 2 - 2 20 -
Hay4YHbIX
UCCIICJOBAHMM.
2 OCHOBBI
MaTEMaTUYECKOTO
MOJICMPOBAHUS € | ) i 4 30 Kpatkue
UCIT0JIb30BAHUEM Npe3eHTalUU.
KOMITBIOTEPHbIX
TEXHOJOTH.
3 [louck, ynpasiaeHue
M 3allliTa JaHHBIX C Kparess
HCITOJIb30BAaHUEM | 2 - + 30
npe3eHTaluu.
CETEBbIX
TEXHOJIOTHM.
4 Hcnonw3oBanue
HUH(OPMALIHOHHBIX
TEXHOJIOTUM s | 1 2 - 2 44 Pedepartsl.
opranuzaimu
yueOHOro npouecca.
UTOI'O: 8 12 124 3a4eT C OLEHKOM

TEOPETUYECKUN KYPC

Pasaen 1. MnpopManoHHbIe TEXHOJIOTHH IS IPOBEIECHH S HAYyYHBIX HCCIICIOBAHHM.

1.1 ABromaruzaius CTaTUCTHYeCKOW OOpabOTKM [JaHHBIX M IOJNOTOBKH Hay4YHBIX
nyOJIMKaIui.
1.2 TexHosorus MyJabTUMEIHA.
1.3 BO3MOKHOCTH MHCTPYMEHTAIBHBIX CHCTEM pa3pabOTKH MYJIbTUMEIHA-TIPHIIOKCHHH
(rMpe3eHTalnH, IeMOHCTPAllHOHHbIE BEPCHH).

Paszneaxr 2. OcHOBBI

KOMIIbIOTCPHbBIX TEXHOJIOTHHM.

2.1 OCHOBBI METOJI0JIOTHH MATEMATHYECKOTO MOJICIIMPOBAHU.

MaTeMaTu4eCcKoro

MOACTUPOBAHUS

UCITOJIb30BAHHECM

2.2 HpI/IHU,PIHb[ COCTaBJICHHSI MAaTEeMAaTUYCCKHX AJITOPUTMOB I PEIICHUS [TPUKIIA/IHBIX

3aj1ad.

2.3 IlnanupoBaHue ¥ OpraHu3alus KOMIbIOTEPHBIX YKCIIEPUMCHTOB.




2.4 HUcnonp3oBanme nakera Matlab npu  mpoBeaeHMM — MaTreMaTHYECKOIo

MO/I€JIMPOBAHUS.

2.5 MHUcnoap3oBanue mnakera Mathcad npu  npoBeeHMM — MaTeMaTHYECKOIo
MOJICJIMPOBAHHS.

2.6 Hcnonp3osanue nakera Mathematica npu I[pPOBEJEHUH  MaTEMaTHYCCKOTO
MOJICJIMPOBAHHS.

Pasgpen 3. Ilowmck, ympaBieHMe M 3allMTa JIAHHBIX C MCIOJIB30BAHHEM CETCBBIX
TEXHOJIOTH.
.1 Touck 1 nydaukanus HayuyHoi nHpopmanuu B Internet.
2 DeKTpOoHHbIe OUOIHOTEKH.
3 Opranu3anusi pabovero MecTa JUlsi peajli3alui CETEBBIX MPOCKTOB.

3.4 ConpasbHble CETH U 00JIaYHbIE CUCTEMbI XPaHEHHS JIaHHbBIX.

3.5 3ammra nepcoHaibHOM HH(POPMALIMK U ABTOPCKHUE IIpaBa.

Pasaen 4. McnonszoBanue MH(GOPMAIIMOHHBIX TEXHOJIOTHI /Ul OpraHu3aliy y4eOHOro
npoiecca.
4.1 Obyuaroimue HHPOPMAILIMOHHBIE TEXHOJIOTHH.
4.2 TexHOJOTUH TECTUPOBAHHUS.
4.3 CucteMbl AUCTAHIIMOHHOTO JI0CTYIAa K 00pa30BaTE/IbHBIM pecypcam.
4.4 CeteBoe B3aUMOJIEHCTBHE TIPH OPraHU3aIlMH Mpoliecca rpyInoBoro 00y4eHus.
4.5 TlpoekTHbIE METO/Ibl OOYUEHHS.

JlabopaTopHbIil IPAKTHKYM

LY L W

JI.P. 1. Onepanmonnsie cucrembl (OC). CemeiictBo OC Microsoft Windows. (1 4.)
JI.P. 2. TexcroBbiit penaktop Microsoft Word (1 u.).

JI.P. 3. Pepakrop tabmaui Microsoft Excel (2 4.).

JL.P. 4. IIporpamma Microsoft PowerPoint (2 4.).

JI.P. 5. Maremaruyeckoe npuiioskenue Matlab (2 u.).

JI.P. 6. Maremaruueckoe nprioxenne MathCad (2 u.).

JI.P. 7. Maremaruueckoe nprioxkenue Mathematica (2 4.).

5. OBPA30OBATEJIbBHBIE TEXHOJIOI'MH

5.1. AKTHBHbI€ H HHTEPAKTHBHbIE (POPMBbI 00yYeHHA

C wuenbto (GOPMHPOBaHMS W pa3BUTUS TNPOGECCHOHAIBHBIX HABBIKOB AaCIUPAHTOB B
yueOHOM IpOoIecce UCIOIb3YIOTCSI aKTUBHBIE U MHTEPAKTHUBHBIC (DOPMBI IIPOBE/ICHUSI 3aHATHH B
COUETAaHMHU C BHEAyMTOPHOM paboToii. B xoje mpakTH4ecKuxX 3aHATHH MpejanoaraeTes pasoop
B pOOJIEMHOM aCleKTe KOHKPETHBIX CUTYallMi BO3HHKHOBEHHS M PCLICHHUS 3a1a4. JDTO MUMECT
[eJIIO  Pa3BUTHS Yy aCHUPAHTOB AHAJIUTHYECKOrO MBIIUIEHUS M HaBBIKOB pa3pelICHMs
poOJIeMHBIX CUTYaLUi.

5.2. CamocTosite/ibHasi padoTa aClIUPAHTOB

CamocrosiTeibHass  (BHeayJIMTOpHas) pabdoTa acHUpPaHTOB  BKJKOYAET  3aKPEILICHHUEC
TEOPETHYECKOTO MaTepHalia IpH TOATOTOBKE K BBINOJIHEHHIO WHIMBHAYaJIbHOH JOMalIHCH
paboOThl M K MOpakTHYeCKUM 3aHsTusM. OCHOBa CaMOCTOSITENILHOMH paboThl — H3ydeHHE
JMTEpaTypbl MO PEKOMEHJIOBAHHBIM HMCTOUHUKAM M KOHCIIEKTY JICKIMH, PCIICHUE MPAKTHKH
3aj1a4.

5.3. MyJabTHMeE/HIiiHbIE TEXHOJIOTHH 00yYeHUsI

HekoTopbie U3 JICKIMOHHBIX U MPAKTHYECKHUX 3aHSATHH IPOBOJATCA B BUJIE IPE3CHTALIMH B
MYJIbTHMCIHHHOW — ayAuTOpHH  (Hanpumep, aya. 430-3. 333-3) ¢ MCHOJAB30BaHHEM
KOMITBIOTEPHOTO ITPOEKTOPA.

Borpockl KOMIBIOTEPHOTO MOJIC/IHPOBAHUS TTOSCHAIOTCS! JIGMOHCTPALMEH HCHOJIL30BAHUS
Juis otux nestei naketoB MATLAB. MathCad, Mathematica.



6. OLHEHOYHBIE CPEACTBA JJIs1 TEKYIUEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEKYTOUYHOMU ATTECTALIMU 10 UTOT'AM
OCBOEHUSA JIUCUHUITIJIMHBI U YYEBHO-METOJINYECKOE
OBECIIEYEHUE CAMOCTOSATEJIbHON PABOThI ACIIUPAHTOB

6.1. Texkymmuii KOHTPO.Ib YCIEBAEMOCTH IPOBOJUTCS Ha OCHOBE OLEHKH YPOBHS
OCBOCHHS MarepHalia B X0J€ 3ac/lylIMBaHUsA KPAaTKUX JI0KJIAJ0B aClIMPAHTOB ¢ MCIIOIb30BAHUEM
0a/UIbHO-PEUTHHIOBON CHCTeMBbI. TeMa J0KIa10B (GOPMHUPYETCs acCIIMPAHTOM CaMOCTOSTEIbHO
Ha OCHOBE MPOBOJIMMOM UM HAYYHOH pabOTHI U C YUETOM IIPUMEHEHHUS YCBOCHHOI'O UM 110 KypCy
«HpopmannoHHbIe TEXHOJIOIMH B HAyKe M 00pa30BaHUW» MaTepualla [Uld pealn3alud JaHHOH
TEMBbI.

6.2 UTOroBblii KOHTPOJIb YCIIEBAEMOCTH MPOBOJMUTCS HAa OCHOBE OLECHKH YPOBHS
OCBOEHHS MaTepHalia B XOJie MPOBEPKH pedepaToB aCHUpPAHTOB C MCIOJIb30BAHMEM OaUIbHO-
peHTHHroBoi cucTeMbl. Tema pedepaToB COIVIACOBBIBAETCS C IpPENojaBaTeeM ¢ Y4eTOM
MPOBOJAMMOM aCMUPAHTOM HWHAWBH/YaJIbHOH HaydyHOH paboThl M C Y4eTOM IpPHUMEHEHHS
YCBOEHHOTO UM 110 Kypey «MH}popmaliMoHHbIe TEXHOJIOTHH B HayKe U 00Opa3oBaHMM» MaTepuasa
JUId peaji3allii JaHHOH TEMBI.

6.3 IIpumepHbIe TeMbl pedepaToB:

1. OGocHOBaHWE HCHOJIBL30BAHUSI Tporpammbl «Vaal-mini» Juist BbIJICICHUS TeMaTHUYECKOU
IpYIIIbI JIEKCUKH aTOMHOM OTpaciu B pycckoM si3bike X XI Beka.

2. llpumenenune Hay4yHOH »djekTpoHHOW OubOnmmorexku «Kubepnenunka» npu pabote Haj
JuccepTraiuen.

3. Ilporpamma «Pacyer kiiacca 011acCHOCTH OTXOJI0BY.

4. WccnenoBanue MNpOYHOCTH W J1eOPMATHBHOCTH DJIEMEHTOB MHOTOATAXKHOIO 3/aHUSl €
MOJHBIM KapKacoM.

5. MeTtoa TMCKPETHOTO MOJCIIMPOBAHMS MOJIEKYJISIPHBIX YIIaKOBOK B 3D kpuctayiimax Ha DBM.

7. YYEBHO-METOAWYECKOE U HTHOPOPMAIUMOHHOE OBECIIEYEHHE
JAUCHUTITIINHBI (MOYJIS)

Ha3Banue U BBIXO/HBIEC JJAHHBIC

Ne (aBTOp, BU/I U3AaHUS, U31ATEIBLCTBO, Hanuuue B 21eKTpOHHON
n/mn U3JIaHus, oudnuoreke Bnl'y
KOJIMYECTBO CTPAHMI)
2 3

OcHoBHasi JiuTepaTypa

Yucnenusle MeTo/1bl [ DiiekTpoHHbIH pecype]| | http://www.studentlibrary.ru/book/ISBN97
/ H. C. baxsanios, H. I1. )Kuakos, I'. M. 85996326167 .html

KoGenbkoB. - 8- u3a. (911.). - M.: BUHOM,
2015. - (Knaccuueckuit yHUBEPCUTETCKUH
yueOHuk). ISBN 978-5-9963-2616-7.

[Ipumenenune nHGOPMaIIMOHHBIX TexHoJIorui | http://www.studentlibrary.ru/book/ISBN97
[ DnexkTponnblit pecype]| / JIbitkuna E.A. - 85261010494 .html

(S




Apxanrensck: UJ[ CAOY, 2015. ISBN 978-
5-261-01049-4

[IpakTukyM 1o HH(GOPMAIIUOHHBIM http://www.studentlibrary.ru/book/ISBN97
TEXHOJIOTHSIM B MPO(ECCHOHAIbHON 85392169016.html

JICSITEIIBHOCTH [ DJIEKTPOHHBIH pecypc]: yueo.
nocooue / E.B. Muxeena. - M.: [Ipocnekr,
2015. — ISBN 978-5-392-16901-6.

(OS]

ﬂ,Ol’lOJIHl/lTeﬂbHaﬂ JIUTeEpaTrypa

WudopmamoHHbIe TEXHOJIOTHN http://www.studentlibrary.ru/book/ISBN97
[DuieKTpoHHBIN pecypce]: yued. nocodue / nmox | 85392123858 . html

pen. M.A. KonomneBoil. - 2-e u3., nepepad.
u jion. - M.: IIpocniexr, 2014. - ISBN 978-5-
392-12385-8.

Hosele nudopmalinoHHbIE http://www.studentlibrary.ru/book/ISBN97
KOMMYHHMKAIITHOHHBIE TEXHOJIOTHHU B 85394016851 .html

)

obpaszoBaHu# [ DIeKTPOHHBIN pecype] /
Tpaiines B. A. - M.: Jlamixos u K, 2013.
ISBN 978-5-394-01685-1.

[IpoekTHOe ynpaBienue B chepe http://www.studentlibrary.ru/book/ISBN97
HH(pOpPMAIMOHHBIX TEXHOJOTUH 85996329786.html

[Dnexrponnsiii pecype| / B. . I'pexyn, H. B.
Koposkuna, 0. B. Kynpusinos. - 2-e usj.
(om.). - M.: BUHOM, 2015. ISBN 978-5-
9963-2978-6.

(US)

8. MATEPHAJIbHO-TEXHUYECKOE OBECITEYEHUE JUCHUTINHBI
(MOJIYJIST)

MaTepI/IZUII)HO-TCXHH‘mCKOG obecrieueHte JUCIUIUIHHB] BKJIFOYAET:

®  AyJMTOPHH IS MPOBEJICHUS JICKIIMOHHBIX W MPAKTHUECKHUX 3aHSITHH, OCHAUIEHHBIE
COBPEMEHHBIMH  MEPCOHATBHLIMH  KOMIIBIOTEpAMH,  OOBEJIMHEHHBIMH B JIOKQJIbHYIO
BBIUMCUTEIBHYIO CETh M YKOMIUICKTOBAHHBIMH HEOOXOIUMBIM CHCTEMHBIM IPOTrPAMMHbBIM
obecrieuenueM (511-3, 430-3);

e  CucTeMa MaTeMaTHYeCKUX U MHkKeHepHbIX pacuétoB MATLAB;

e  xadeapaibHbIe MYJIbTUMEIMIHBIE cpejicTBa (aya. 430-3);

L SJICKTPOHHBIC 3alliCH JICKIIMH,




[IporpammMa coctaBieHa B cootBercTBUM ¢ TpedoBanusmu GI'OC BO (ypoBeHb HOANOTOBKH

KaJpoB BbIciiei kBatupukauu) 110 HanpasieHuto 11.06.01 DieKTpoHMKa, paIMOTCXHUKA H

CHCTEMbI CBS3M M HAaINpaBJICHHOCTH (Ipouiito) noAroroBKkH CHCTEMbl, CETH M YCTPOMCTBA

”

TEJIEKOMM VHUKAIUNA

PabGouyto nporpammy coctaBui jgoueHT kadeapst GulIM Ilpoxopos A. B.
) r A " y ; ;
Penensent(b) %){% Wﬁ’/’b 44 4%[ /@/}//{/ //,é/ [ 44’/44/

[TporpamMma paccmMoTpeHa U 0/100peHa Ha 3ace/JaHuu  Kadeipbl

IIPOTOKOJI No oT rojaa.

3aBeayronmi kadeapoit

Paboyass mporpamMmMa paccMOoTpeHa M 0J00peHa Ha éaceﬂam/m yueOHO-METOAMUECKOH

KOMHCCHH HaIpaBJICHHs
[IpoTokos Ne oT rozaa v
[Ipencenareib KOMUCCHH < 1

<~ (®HO, noantcs)



JIMCT HEPEYTBEPKJIEHU S
PABOYEN MTPOT'PAMMBI JIMCHUTIJIUHBI

PaGouast mporpamma o,100peHa Ha /% / // yueOHBIH rojt

[Iporokon 3acenanus kapeapbr No /ot /Z/ %ﬂa =
& DI LT T2, 5
3aBe/yromuii Kadeapoi Z—7 /% STIA Y S S
4 v

PaGoyas nporpamma o/100peHa Ha /4 Z / g yueOHBbIH rojl

I[Iporokoin 3acenanus kadeapol Ne / ot 4, [ J /“Lona
P /(, ,,"l ,/’/ ey r ’
3aBeayroluii kadeapoit T / 4 % 7l ST
o
Pabouast mporpamma o100peHa Ha y4eOHBbIH rojt
[Tporoko: 3acenanus kageapbl No 0T roja

3aBenyromuii kadeapoii




