Munncreperso odpasoanus u Haykn Poccuiickoii ®enepanun
deepabHOE TOCYIAPCTBEHHOE OI0UKETHOE 00PA30BATEILHOE YUPEKICHHE
BBICIIIErO 1POodeccnoHalbHOro 00pa3oBaHus
«BaamMupeknil rocy1apcTBeHHbIH YHHBEPCHTET
uvenn Asexcapapa Ipuropsesuua u Hukonas I'puropbesntia CTo/1eToBLIX?

(Bal'y)

B.I'. Ilpoko1ues
201 5 I3

PABOYAS ITPOTPAMMA JTUCHUILIMHBI

«THO®OPMALIMOHHBIE TEXHOJIOT MU B HAYKE U ObPA3OBAHWH».

(HAMMEHOBAHHE THCUHTLTHHbI)

Hanpasienue noaroroskn 37.06.01 llcnxonorndyeckue HayKu

Hanpagjiennocts (mpodmiib) noarorosku [learornyeckas ncuxonorus

YpoBens Bbiciiero obpasosanns  [lonrotoska KajapoB BhICHICH KBaTM(UKALUH

Kpainnpukauns BblIly CKHHKA «ccnenoparens. [lpernogaBareib-UCCiIe10BATEIbY

=]
e
s
g

®opma odyyeHus

Tpyroem- i . ®opma
KOCTH Jlex- Hpa@nq. H?ﬁopaT. CPA, |[npomexyrounoro
Toa UM, | 3aHATHS, padoTbl, S
3ad. G o m—— yac. KOHTPOJIsI
ej,9ac. ’ ’ ) (7K3./3a4€T)
1 144 30 - 40 74 3a4er ¢ OUEeHKOH
Hroro 144 30 - 40 74 3a4eT ¢ 0LeHKOil

r. Baagamup 20{5 r.




1. HEJIX OCBOEHUA JUCHUIIIAHBI

[lessMi OCBOEHUS JAMCHHUIUIMHBL (MOjyist) “HMHpOpMalLHOHHBIE TEXHOJIOIMM B HayKe H
obpaszoBaHuu” SBJIACTCSA OCBOCHHE 00YYAIOIMMMHCSA OCHOBHBIX METO/0B H CPEJICTB IIPUMEHEHHS
COBPEMEHHBIX HH(POPMAITHOHHBIX TEXHOJIOTHl B HAyUHO-HCCIIEI0BATEIBCKOM, 00pa3oBaTE/IbHOM

H HpaBOHpHMCHHTCHbHOﬁ JACATCIIEHOCTH.

2. MECTO JUCTHUTIIINHBI B CTPYKTYPE OCHOBHOM
IPOPECCUOHAJIBHOM OBPA30OBATEJILHOMN IMPOI'PAMMBI
BBICHIET'O OBPA30OBAHMUSI (OIIOIT BO)

Jlucummmna «MHpopManmoHabie TEXHOJOTMH B HaykKe W 0Opa3oBaHHH» OTHOCHTCH K
obsi3aTeNbHBIM qUCcHUTUIHHAM BapuaTuBHOM yacTi OITOI1. HeoOxoaumble 1714 ee OCBOCHHS 3HAHUS
(GOpMHUPYIOTCS y acIMPaHTOR B pe3ylbTaTe U3YYEHUs JUCIUILIMH MH(OPMALIMOHHOIO Npoduis B
maructparype (Oakanaspuare). Jlucumnnuna «MudopmanuoHHble TEXHOJNOIHH B Hayke H
OﬁpaBOBBHH}‘I“ CO31ar0T OCHOBY I YCIICIHHOIO MCIOJIB30BadHHA KOMIITBHOTEPHBIX TEXHOJIOTHH ImpHu
BBITIOJIHCHHH HAyYHO-KBATH(DUKAIMOHHOM paboThl (JMccepTalui) Ha COMCKaHUe YYEHOH CTEIeHN
KaHauaaTa HaykK.

3. KOMIIETEHIIUHA OBYYARILIEI'OCSI, POPMHUPYEMBIE
B PE3VJILTATE OCBOEHUS JIUCHHUIIJIMHBI (MO YJISA)

B pesyiabraTteé OCBOCHHUS [pOrpaMMbl aCNUPAHTYPhl Y BBITIYCKHHKA JIOJUKHBI  OBITH
c(hOpMHPOBAHBI:

— YHUBepCA/IbHble KOMIIETEHIIMH, HE 3aBHUCALIME OT KOHKPETHOI'O HalpaB/IeHHs
NO/JIrOTOBKH;

- OGHICI!pO(I]eCCHOHE.ﬂbeIe KOMNETCHIHH, OMPCICIACMBIC HAlIPaABICHHEM ITOATIOTOBKH!

— mpodecCHOHATBHBIE KOMIIETEHIHN, OIlIpejelisieMble HalpaBIeHHOCTbIO (ITpodusiem)
IporpaMMbl aCmmHpaHTYpbl B paMKaxX Halpap/JICHHA [TOJAIOTOBKH (,uancc — HallpaBJICHHOCTb
[IpOrpaMMBbl).

[Ipu pazpaboTke MporpaMMbl acIHPAHTYPhI BCe YHUBEpCATbHbIe H 001IEnpodecCHOHaNbHbIC
KOMITeTEHIIMH BKJTIOUAIOTCS B HAOOP TpeOyeMBIX pe3yIbTATOR OCBOEHUS [IPOTPAMMBI ACTIUPAHTYPEL.

ﬂepeqeﬂb [IpU(l]CCCHOHa_TIBHb]}( KOMIIETEHIUMI IIporpaMmMbl ACITHPAHTYPbI Ka(bcﬂpa
épopMpreT CaAMOCTOATECJIBHO B COOTBCTCTBHH C HAlpPaBJICHHOCTBHY NporpaMMbl  H (HJ’[H)
HOMEHKJIATYpOH HAYYHBIX CIHEIHAIBHOCTEH, MO KOTOPHIM IPUCYK/IAIOTCS YYEHBIC CTENEHH,
yTBepKaaemoit Munucrepcrsom oOpasoBanus U Hayku Poccuiickoil Denepauui.

B pesyibrare ocBOCHHS JHMCHMIUIMHBI OOYYAIOLIMICS JIOJUKEH JIEMOHCTPHPOBATH CIIEAYIOLIHE

pPe3yinbTaThbl OGp&?OBaHHﬂI

3HATH YMETb BJIAJIETH
KakK TIPOEeKTUPOBATh H MTPOEKTUPOBATL H CIOCOOHOCTELIO
OCYIIECTRIIATEL KOMITJIEKCHBIE | OCYIIECTRIISTH KOMILIEKCHBIE | POEKTHPORATH U
yccle/I0BaHusl, B TOM YHCIIe HCCIICIOBAHMS, B TOM YHCIIC OCYIICCTBIATh KOMITJICKCHBIE
MEXIUCIIUMUHAPHBIE, Ha MEKINCIIMMHHAPHBIE, HA MCCJICIOBAHNSA, B TOM YHCIIE
OCHOBEC LEJIOCTHOI'O OCHOBEC LEJIOCTHOTO MCKIHNCITUMHHAPHEBIC, HA
CHCTEMHOT0 HayYyHOI O CUCTEMHOTO HAYYHOTO | OCHOBE IeTOCTHOTO
MUPOBO33pEHHUS C MHPOBO33pEHUS C CUCTEMHOTO HAY4YHOT' O
MCNOJIb30SaHUEM 3HAHM B MCNOJIb30SaHUeM 3HaHHH B MHPOBO33pEHHsI c
obnactu HCTOPHH H obnactu HCTOPHH H HCNOJIb30SaHHEM IHAHUI B
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4. CTPYKTYPA U COAEP)KAHUE JUCUUIJIUHBI (MOYJIS)

OO61mast TPYJI0EMKOCTh JIMCIMIUIMHBI COCTABISET 4 3aueTHRIX equHuIL. 144 yaca.

Bujipl yuebHoit paboThl, BKIIIOUas
CaMOCTOSITENbHYIO padOTy acupaHTOB dopmbl TEKYIIETO
E U TPYJI0EMKOCTb (B uacax) KOHTPOJIS
No Paznen (Tema) E. 2 2 yc“e(;gexgcm’
n/m TUCITUTITHHBI = = 5 = Z = 0P o
= =} 2 = s E < [IPOMEKYTOUHOM
e 2 = 39 & aTTeCTalluy
= 4 8 S =
e <
= =
1 | UndopmanmoHHbie
TEXHOJIOTHH
[IPOBEICHUS 1 6 - 8 15 -
HAYYHBIX
HCCJICI0BAHHUIA.
2 OcHOBBI
MaTeMaTHYeCcKoro
MO/ICTUPOBAHU S | g ) 12 15 Kparkue
HCIMOTB30BaHHEM NpEe3eHTALHH.
KOMITBFOTEPHBIX
TEXHOJIOTHH.
3 [louck, ynparneHue
M 3alluTa JaHHBIX C
HCII0JIb30BAHUEM 1 8 - 10 20 i
IPE3CHTALNH,
CeTEeBBIX
TEXHOJIOTHH.
4 | Ucnonp3oBanue
MH(pOPMAIIHOHHBIX
TEeXHOJIOTHit 1 8 - 10 24 Pedeparsi.
OpraHu3alun
yuedHOro nporecca.
UTOI'O: 30 40 74 3a4eT ¢ OLIEHKOM
TEOPETUYECKHI KYPC

Pasaen 1. Mapopmanmonnbie TEXHOIOTHH st IPOBEACHUS HAYYHBIX HCCIICOBAHMI.
1.1 ABTomMarusanus CTaTHCTHYECKOH O0OpabOTKH [aHHBLIX H MOJrOTOBKH HAYYHBIX

myOJIMKaITHi.

1.2 TexHONIOTHST MyTBTHME IHA.
1.3 Bo3MOKHOCTH MHCTPYMEHTAIBHBIX CHCTEM pa3paboTKu MYIbTHMEIHA-ITPHIIOKCHHUH
(Mpe3eHTalMHU, ICMOHCTPALIMOHHBIE BEPCHHM).




Paspen 2. OcHOBbI MareMaTHUeCKOTro  MOJCIMPOBAHMS € MCHOJIB30BAHUCM

KOMIIBLIOTEPHBIX TEXHOJIOTHH.

2.1 OCHOBBI METOIOJIOrHH MATEMAaTHIECKOTO MO/IC/IHPOBAHH.

2.2 TlpuHIMNBI COCTABICHAA MATEMATHUCCKUX allTOPUTMOR JUIsl pelleHHs
MPUKIAHBIX 3ajad.

2.3 TInanupoBaHyie W OpraHu3alKsa KOMIBIOTCPHBIX SKCIIEPUMEHTOR.

2.4 Wcnonb3osanue nmakera MatLab npu nposeiennn MaTeMaTHICCKOTO
MO/ICITHPOBAHHS.

2.5 Ucnonszoranue nakera Mathcad npu nposeieHrH MAaTEMATHIECKOI0
MO/IEJIHPOBaHHMS.

2.6 MWcnonwsopanue mnakera Mathematica npH NpPOBEIEHUH  MaTEMaTHYECKOIO

MOJCITHPOBAHUA.

Pasnen 3. [louck, ynpaBiaeHHe H 3alUTa JaHHBIX C MCIOTb30BAHHCM CETEBBIX

TEXHOIOTHH,

3.1 Touck u nyGnukanus Hay4Ho# uHGopmanuy B Internet.

3.2 DneKTpOHHBIC OUOTHOTEKH.

3.3 Opranu3anus pabodero MecTa JUisi peaan3alii CETEBBIX MPOCKTOB.

3.4 ConumanbHble CETH U 00JaYHbIe CHCTEMBI XpPaHEHHUS JaHHBIX.

3.5 3ammTa nepcoHaIbHOM HHPOPMAIMU U aBTOPCKUE NpaBa. .

Pasnen 4. Vicnonb3oBanue UHGOPMAIIMOHHBIX TEXHOJIOTUMI JUIS OpraHH3aluy yueOHOIo

npotecca.

JLP. 1.
AP-Z
JLE. 3.
JLP. 4.
HP: 5
JLP. 6.
P 7.
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4.1 O6yyaronre HHPOPMALIHOHHbBIE TEXHOJIOTHH.
4.2 TeXHONMOTHH TECTUPOBAHMUSL.
4.3 CHCTEMBI TMCTAHIIMOHHOTO JI0CTYMa K 00pa3zoBaTeIbHbIM pecypcaM.
4.4 CeteBoe B3aUMO/ICICTBHE NIPH OPraHU3aIMK IIPOLlecca IPyIIoBOro
00yUeHHsL.
4.5 IlpoeKTHBIE METO/ bl O0YUECHUSI.
JlabopaTopHbIil IPAKTHKYM
Onepammonnsie cuctemsl (OC). Cemeiicteo OC Microsoft Windows. (44.)
Texcrosslii pegakrop Microsoft Word (6 4.).
Penaktop Tabmn Microsoft Excel (6 4.).
I[Iporpamma Microsoft PowerPoint (6 4.).
Marematuueckoe npuioxenune Matlab (6 4.).
Maremaruueckoe npuioxenne MathCad (6 4.).
Maremaruueckoe npujioxenue Mathematica (6 4.).

5. OBPA3OBATEJIBHBIE TEXHOJIOTUH

.1. AKTHBHbBIE 1 HHTEPAKTUBHBIC POPMBI 00yYeHHSI

C nenbio pOPMUPOBAHKS M Pa3BUTHs POPECCHOHANBHBIX HABBIKOB aCIMPAHTOB B

}”—Ie6HOM HpoIIecCe UCITOJIL3YHOTCAH AKTUBHBIC H HHTCPAKTHBHBIC ¢10pr1 TIPpOBEJICHHA 3aHSTUIA B

COYETAHHH ¢ BHEAYIMTOPHON paboToil. B X0/1€ NPaKTHYECKHX 3aHATHH HPEANoIaracTes pazbop
B IpOOJIEMHOM aclieKTe KOHKPETHBIX CUTYallui BOSHHKHOBCHHA U PCIICHIA 3a/1a4. ITO UMEET

[IeJTBIO PA3BUTHS Y ACIIUPAHTOB AHAJMTUYECKOTO MBITIUICHHS W HABBIKOB Pa3pCLICHHUA
npoOJIEMHBIX CHTYaIHi.
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.2. CamocTosiTe/IbHasi padoTa ACNHPAHTOB

CamocTosiTenbHas  (BHeayauTopHast) paboTa acmupaHTOB  BKJIOYAET  3aKpENICHHE

TEOPCTHYCCKOro Marepdajla IIpH HOJATOTOBKE K BBIITOJTHEHHUEO HHHHBH;I}’MIEHOﬁ JIOMallHeu

paGoThl M K TNpaKTHUCCKAM 3aHATHSM. OCHOBA CaMOCTOSTENbHOH paboThl — HM3YHCHHUE



JUTCPATypbl 1O PCKOMCHAOBAHHbIM HCTOYHUKAM M KOHCIICKTY ﬂeKHHﬁ, PEHICHUE TPAKTUKH
3a/1ay.

5.3. MyasrumenuiiHbie TEXHOI0rHH 00y YeHHA

HexoTopple U3 TEKIMOHHBIX M MPAKTUUECKUX 3aHATHI MPOBOIATCS B BUJIE TPE3SHTAIMI B
MyJIbTUMEIMHHON — ayauTopun  (Hampumep, aya. 430-3, 333-3) ¢ ucnoib3oBaHHEM
KOMIIBIOTEPHOTO MPOEKTOpAa.

BOI’[pUCbI KOMITBHOTEPHOI'0O MOJCITHPOBAHUSA TTOSCHAIOTCH ;IEMOHCTpElII_Heﬁ HCITIOJIL30BAHUA
IJIst 3THX Hedei naketor MATLAB. MathCad. Mathematica.

6. OILIEHOYHBIE CPEACTBA J/UISI TEKVIIETO KOHTPOJIS
YCHEBAEMOCTH, TPOMEKYTOYHOM ATTECTALIMM 1O UTOI'AM
OCBOEHHUSA THCHUTIJIMHBI U YYEBHO-METOJIUYECKOE
OBECIHHEYEHUE CAMOCTOSITEJIbHONA PABOTBI ACITMPAHTOB

6.1. Tekymmuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJANTCA Ha OCHOBE OLEHKH YPOBHS
OCBOCHHs MaTepHala B XOJE€ 3aclHylIHBaHUS KpaTKHX JIOKJIQI0B AacHHpPaHTOB C
HCIIOIL30BaHHEM  OaIbHO-peliTHHIOBOM cucTembl. Tema nokmanoB Qopmupyercs
acTIMPAHTOM CaMOCTOATEIbHO HA OCHOBE IPOBOJMMON MM Hay4YHOH paboTHI U C y4eTOM
NPUMEHEHHs YCBOEHHOTO MM 1o Kypcy «MH(popmallmOHHBIE TEXHOIIOTHH B HayKe H
00pa3oBaHWM» MaTepUaIa JJIs peau3aluy JaHHON TeMBbI.

6.2 UroroBelii KOHTPOJIL YCIEBAEMOCTH IIPOBOJIMTCS HA OCHOBE OIIEHKH YPOBHS
OCBOCHHSI MaTepuajia B XOJle IPOBEPKH pedepaToB aclUPAHTOB C MCHOIb30BAHHEM
OaUTBHO-PEHTUHIOBOM cucTeMbl. Tema pedepaToB COracoOBBIBACTCS C MPENoaaBaTeneM
C YYETOM MPOBOAMMOHN ACHUPAHTOM HHJIMBUIYaIBLHOH HAayuyHOH paboThl H C yuyeToMm
IPUMEHEHHS YCBOCHHOIO UM 1o Kypcy «MH(opmallMOHHbIC TEXHOJIOTHH B HAyKe H
oOpa3oBaHMM» MaTepHasa [l peaiM3alui JaHHONW TEMBI.

6.3 IIpumepHbie Tembl pedepaToB:

1. OOocHoBaHME WHCHONB30BaHUs [porpaMmbl  «Vaal-mini» a1 BbLIe/ICHHA
TEMaTHYECKOH IPYNIbI JICKCHKH aTOMHO#M OTpaciu B pycckoM si3bike X XI Beka.

2. IIpumenenne nayuHoii snekrpontoii 6ubnnoreku «Kubepnenunkay npu paboTe Haj
JUccepTamnuei.

3. Ilporpamma «Pacuet Kiacca 0racHOCTH OTXOI0BY.

4. UccneroBanne MpoYHOCTH M Ae(OPMATHBHOCTH 2JIEMEHTOB MHOTOITAKHOIO 3/IaHHUS C
TMOJTHBIM KapKacoM.

5. MeToa AMcKpeTHOro MOJAEIMPOBAHUS MOJIEKYIISIPHBIX YIAKOBOK B 3D KpHcTamiax Ha
9BM



7. YYEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE

JUCHUIIMHBL (MOXY.JISI)
Ne Haspanue u BbIx0HbBIC JaHHbBIC Hannuue B 271€KTpOHHOIM
(aBTOp, BUJI U3/IaHUS, H3ATEILCTBO, oubnuoreke Bnl'yY
aNe H3J1aHUs,
/i KOJIMYECTBO CTPAHMIL)
1 2 3
OcunoBHas 1uTepaTypa
Hucnennsie metoant [Dnekrponnstii pecype| / H. C. http://www studentlibrary.ru/book/ISBN9785996326167.
1 baxsanos, H, I1. XKunkos, I'. M. KoGeabkos. - 8-¢ n3L (am.). | html
- M. : BHHOM, 2015. - (Kniaccuueckuii yHUBEPCHTETCKHI
yueOuuk). ISBN 978-5-9963-2616-7.
ITpumenenne HHPOPMAITMOHHBIX TEXHOIOTHIA 4.http://www.studentlibrary.ru/book/ISBN978526 101049
2 [Dnexrponnsiii pecype] / JInitkuna E.A. - Apxanrensck : 4.html
U CADY, 2015. ISBN 978-5-261-01049-
TTpakTiEy™m 1o HHPOPMAITMOHHBIM TEXHOIOTHAM B http://www.studentlibrary.ru/book/ISBN9785392169016.
npodeccHoHAILHOM feaTensHocTi [JaekTponnbiii pecype] : | html
3 yued. nocobue / E.B. Muxeepa. - M. : [pocnext, 2015, —
ISBN 978-5-392-16901-6.
Honoauure/bHas iuTepaTypa
Huopmaunonnsie TexHonoruy [InekTponnsii pecype] : http://www.studentlibrary.ru/book/ISBN9785392123858.
1 yueb. nocobue / nox pea. U A. Kononnepoid, - 2-¢ usj.. html
nepepad. u jon. - M. : [Tpocnekrt, 2014, - ISBN 978-5-392-
12385-8.

HoBkle MH(OPMALIHOHHEBIE KOMMYHHKALMOHHLIC TEXHOIOTHH http://www.studentlibrary.ru/book/ISBN9785394016851.
2 B obpasosanun [ dnekrponnsiii pecype] / Tpaiines B, A. - M. | himl
: lawkos u K. 2013, ISBN 978-5-394-01685-1.

[poextnoe ynpasienne B cepe nndopmarmoHHbix http://www.studentlibrary.ru/book/ISBN9785996329786.
3 TEXHOJOTHA [DnekTponnslii pecype] / B. U. I'pexyva, H. B. html

N Koposkuna, 10. B. Kynpusnos. - 2- w3, (o1.). - M. -
BHHOM. 2015. ISBN 978-5-9963-2978-6.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHME JUCIMILIMHBI
(MOJLY.JIST)

MarepuansHo-TexHHuYecKkoe 00eCeYeHHE THCIMIUTMHD] BK/TIOUACT:

¢ AYIMTOpHM /U1 NPOBEJICHUS JCKIMOHHBIX M NPAKTHYCCKHX 3aHATHIL, OCHAIIEHHBIE
COBPEMCHHBIMH nepcoHaIbHbIMA KOMHbEOTepaMH. OG'be,E[HHéHHbIMH B JIOKAJIIbHYH)
BIJI‘IHCJ'IHTGJ'IBH)/}O CeThb M YKOMIUIEKTOBAHHBIMH HGOGXOILHMBIM CHCTEMHBIM [porpaMMHBIM
obecneuenuem (511-3, 430-3);

®  CHCTEMa MaTeMaTHYEeCKHX H WHXKEHEpHbIX pacuéroB MATLAB:

*  Ka(eIpatbHble MyJIbTHME IMITHbBIE Cpe/ICcTBa (ay. 430-3);

L YIEKTPOHHBIE 3AIIMCH JIEKITHI,
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JIMCT NEPEYTBEPKIEHUS
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