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1. HEJIH OCBOEHUSA TUCHHUITIMHBI

[lensgmMu OCBOEHMS MCHMILIMHBL (MOAYIsl) «HPOPMALMOHHEIE TEXHOJTOTHH B HAyKe
00pa20BaAHUUY YBIFETCI OCBOCHHE OOYUAIOIUMHCA OCHOBHEIX METOJO0B H CPeACTB MPHMEHECHHA
COBPEMEHHBIX MH(OPMALMOHHAIX TEXHOJIOTHIl B HAyYHO-HCCIIeI0BATENLCKOI, 00pa30BaATEIBHOl
U I1PaBONPUMCHUTEIIBHOM JEATENBHOCTH.

2. MECTO JUCHMUITIUHBI B CTPYKTYPE OCHOBHOMI
MPODPECCHUHOHAJIBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI
BBICIIEI'O OBPA30OBAHMS (OI1OI1 BO)

Hucnnnnnna «HMudopmaiinossbie TEXHONIOIMY B Hayke W 00Pa30BAHMMY» OTHOCHTCS K
obs3arenbHpM auenumnHaM BapuatusHoi wactH OITOIT. HeoOXoaummble uisi ee OCBOCHHS
3HaHWs (POPMUPYIOTCS y ACIMPAHTOB B Pe3yIbTaTe M3yueHUs JUCIMIUIAH WHPOPMALHOHHOTO
npopusis B maructparype (6akanapuare). Jucummumna «MudopMannonHbie TeXHOIOTHH B
Hayke M 00pasoBaHWM» CO3AI0T OCHOBY JUIS YCIEIIHOIO HMCIOJBb30BaHMS KOMIBIOTEPHAIX
TEXHOJIOTHH [P BBINOJIHEHHH HAyYHO-KBAIH(DHKALMOHHOH paboTel (auccepranny) Ha
COMCKAHHE YYE€HOH CTENECHU KaH/1u/1aTa HayK.

3. KOMIIETEHIUU OBYYAIOUWEI'OCS, ®OPMUPYEMBIE
B PE3VJIbTATE OCBOEHHWS IUCIHHATIJIUHBI (MO/LYJIs)

B pesynbrare OCBOGHHS HPOrpaMMbI ACHUPAHTYPbl Y BBITYCKHHKA JIO/KHBI OBITH
c(hOpMHUPOBAHBI:

— YHHBEpCAJbHbIC KOMIETEHUHH, HC 3aBHCAIINE OT KOHKPETHOIO HallpaBIeHHSA
[IOJIFOTOBKH,

— 00menpodeccHOHATbLHBIE KOMIETEHIHH, OIPE/ICIAEMbIC HAIPABICHHCM MOTOTOBKH;

— npodeccHoHaIbHbIe KOMIETeHIHH, OTpe/ielisieMble HAaNpaBlIeHHOCTHIO (Mpoduiem)
pOrpaMMbl aclUPAaHTYPbl B paMKax HalpaBlIeHHs TOAIOTOBKH (Jalee — HalpaBICHHOCTD
IIPOTPaMMBEl).

I1pn pa3pabotke IIporpaMMbl acIUpaHTyphl BCE YHUBepCca/ibHbIe U
O0LIEIPOpECCHOHANBHBIE  KOMIIETECHIMH BKIIOYAIOTCA B HabOp TpeOyeMbIX pE3y/ibTaToB
OCBOEHHS IIPOrpaMMBbI aCTIHPAHTYPBbI.

Ilepevens  mpodeccHoHANbHBIX  KOMIETEHLMH [POrpaMMbl  acMPaHTyphl  Kadeapa
(opMHpYeT C€aMOCTOSTENLHO B COOTBETCTBMH C HANPABICHHOCTHIO TMPOrpaMMbl H  (WITH)
HOMCHKJIATYPOH HAY4YHBIX CHELHAIBHOCTEH, MO KOTOPBIM MPHUCYX/IAIOTCS YYEHbIE CTEIeHH,
VTBepiK/laemoii MuHucTepcTBOM 00pazoranus U Hayku Poccuiickoii Menepammn.

B pesyibrate 0CBOSHHS JIMCUHMILTMHBI 00YYAIOLIHICS JT0JDKEH IeMOHCTPHPOBATh CIICAYIOLIHE
pe3yibTaTsl 00pa3oBaHMS:

3HATH YMETb BJIAJIETH

KaK IMTPOCKTHPOBATL H MPOCKTHPOBAThL U CIIOCOOHOCTBIO
OCYIICCTBIATDH KOMIIJIEKCHBIC | OCYILECTBIATH KOMITJIEKCHEIE MMPOEKTHPOBATDL H
HCCJIC/0OBAHHUA, B TOM YHCJIC HCCJICIOBAHHA. B TOM YHUCIIE OCYHICCTBIIATH KOMILJIEKCHBIE

MEKIVCIUTIIMHAPHBIE, HA MEKIMCHUIUIMHAPHEIE, Ha MCCIICIOBAHMS, B TOM YHCIIE
OCHOBE LIEJIOCTHOI'O OCHOBE LEJTOCTHOTO MEKIAUCHHIIIMHAPHBIC, HA
CHCTCMHOI'0O HAYYHOTI'O CHCTEMHOI'O HAYHHOTO OCHOBC IICJIOCTHOT O
MHUPOBO33PEHHUS C MHPOBO33PEHHS C CHCTEMHOI'0 HAYYHOTO
HCITOIL30BAHUEM 3HAHWUH B HUCIIOJIb30BAHUEM 3HAHHH B MHPOBO33pEHHA C

00J1aCTH UCTOPHH U 001aCcTH UCTOPHHM U MCIIOJIb30BAHUEM 3HAHUIT B

¢Gunocopun mayku (YK-2) (punocopun nayku (YK-2) 00J1aCTH UCTOPHH U
Gunocodun vayku (VK-2)




KaK y4acTBOBATE B paﬁoTe
POCCHICKHX H
MCAOYHAPOIHBIX
HCCIIEI0BATEIIbCKUX
KOJUIEKTHBOB 110 PELICHHIO
HaY4HBIX H

Hay4HO - 00pa30BaTEIbHBIX

sanad (YK-3)

YUacTBOBATHL B padoOTe
POCCHICKHX H
MC}KJ_[,}/HHPO,LLHle
HCCJICLOBATEIIBCKHUX

KOJUICKTHBOB [10 PCIICHHIO

HAYUHBIX U

Hay4HO - 0Opa3oBaTeIbHbIX

sagad (YK-3)

CHOCOOHOCTRIO Y4aCTBOBATh
B pabOTE POCCHHCKHX U
MEWIYHApPOIHBIX
HCCIIe10BaTeIbCKUX
KOJJICKTHBOB 110 PCLICHHIO
HAaYYHBIX H

Hay4HO - 00pasoBaTelbHbIX

sagad (YK-3)

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MO1V.JIS)
O6111ast Tpy10eMKOCTh JIMCIMILTMHBI COCTABIACT 4 3a4eTHBIX eauHulL, 144 gaca.

Buael yaeOHOH padOThlL, BKIIOYAsA
CaMOCTOATENNBHYIO paboTy acliupaHToOR @DopMBI TEKYIIIETO
% U TPYJ0EMKOCTH (B yacax) KOHTPOJIA
Ne Paznen (Tema) ci 2 % ycne{;gel:;ztm,
n/m JACLIATLITUHBI e - 5 = z = p” o
= = o= S g TIPOMEKYTOUHOH
= = == e ) aTTecTaluy
= z 8 S =
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= =
1 Mudopmannonsbie
TEXHOJIOTHH TUTS
NpOBEICHHUS 1 2 - 2 20 -
Hay4HbIX
HCCIIEIOBAHHH.
2 OCHOBBI
MaTeMaTHYCCKOI 0
MOJICTIMPOBAHKS € | | 5 ) 4 30 Kparkwue
HCIOJIb30BAHHEM [pe3CHTAllHH.
KOMITBIOTEPHBIX
TEXHOJIOTHH.
3 | Ilouck, ympaBieHue
M 3alMTa JAHHBIX C Kpaitie
HCII0JIb30BAHHEM 1 2 - 4 30
S IIPE3CHTAIUH.
TEXHOJIOTHA.
4 HUcnons3zoBanue
nHpOpPMaILIHOHHBIX
TEXHOJIOrHH o |1 2 - 2 -+ Pegeparsl.
OpraHuzanuu
y4eOHOro Iporuecca.
UTOI'O: 8 12 124 3a4€T C OIIEHKOM
TEOPETUUYECKHH KYPC
Pazaea 1. UndopManmoHHble TEXHOJOI MU IS TPOBEACHUS HAYUYHBIX HCCJICI0OBAHMM.
1.1 ABromaTu3aius CTaTHCTHYECKOH 0O0padOTKM JaHHBIX W MOJrOTOBKH HAyYHbIX
nyomKaimii.

1.2 TexHonorusa MyJabTUMeEHA.




1.3 BO3MOKHOCTH MHCTPYMEHTATBHBIX CHCTEM PA3padOTKH MYTbTHME/IMA-TIPUIIOKEHHUIT
(TIpe3eHTaLHH, ACMOHCTPAIIHOHHBIC BEPCHHM).

Pazaen 2. OcHOBBI  MareMaTHYeCKOro MOJICJIMPOBAHUS. € UCHOJIL30BAaHUEM
KOMITBIOTEPHBIX TEXHOJIOIHH.

2.1 OCHOBBI METOJIOJIOTHH MAaTEMATHYECKOTO MO/ICTIHPOBAHHS.

2.2 [lpHHIHIBI COCTABIEHNS MaTeMaTHYECKHX ITOPUTMOB U PCINEHUS TPUKITATHBIX
3a7a4.

2.3 [InannpoBanue u opranm3arus KOMIIBIOTEPHBIX 9KCIIEPHMEHTOB.

24  WUcnonpsoBamne makera Matlab 1P [POBEJECHUH  MATEMATHYECKOTO
MO/IEJIHPOBAHHUSI,

2.5 Hcnomp3oBanme nakera Mathcad IpH  NPOBCACHHH  MaTEMaTHYeCKOIro
MO/IeTTHPOBAHHS,

2.6 Hcnonp3oBanme nakera Mathematica OpH MPOBEACHHH MATEMAaTHYECKOTO
MO,E[EJIHPOBEIHHH.

Pasnen 3. Ilouck, ynpaeneHue M 3ammTa JAHHBIX € HCIOIb30BAHHEM CETEeBBIX
TEXHOJIOIUH.

3.1 INonck u my6imkanus Hayunoit undopmauuy B Internet.

3.2 DnexTponHbie 6ubIMOTEKH.

3.3 Opraunusanus pabodero MecTa Jisi pealu3aluy CeTeBbIX IPOEKTOBR.

3.4 ConmasbHble ceTH M 00J1auHbIe CHCTEMbI XpaHeHHs JaHHBIX.

3.5 3amuTa nepcoHa bHON HHpOPMALHH 1 aBTOPCKHE I1paBa. ;

Pasznen 4. Vcnonnzopanue UH(POPMAITHOHHBIX TEXHOIOIHH s oprafHuzaluy yaeOHoro
Iporecca.

4.1 OByyaroimme HHGOPMALIUOHHEIE TEXHOIOTHH.

4.2 TeXHOIOTHH TECTHPOBAHHSL.

4.3 CucreMbl IMCTAHIIMOHHOTO OCTYIIA K 00pa3’oBaTe/IbHBIM pecypcam.

4.4 CereBoe B3aHMOJICHCTBHE TIPH OpraHu3almm rpouecca rpynmnoBoro o0y4eHus.

4.5 IlpoeKTHbIe METOIbI 00YUCHHS.

JIaGopaTopublii npakTHKky™m

JLP. 1. Onepammonnsie cucremnl (OC). Cemeiicteo OC Microsoft Windows. (1a)
JLP. 2. Tekcrossiit penaktop Microsoft Word (1 w.).
JLP. 3. Pepaktop rabman Microsoft Excel (2 u.).
JLP. 4. TIporpamma Microsoft PowerPoint (2 ).
JLP. 5. Maremaruueckoe npuiosxenue Matlab (2 4).
JLP. 6. Maremarnyeckoe npunosxenne MathCad (2 49.).
JLP. 7. Maremaruueckoe npuiosxkenune Mathematica (24).

5. OBPA3OBATEJIBHBIE TEXHOJIOT' MU

S.1. AKTHBHbIE H HHTEPAKTHBHbIE hopmbI 00yuenus

C uenbio QopmupoBanus u pazBuTHsA NPO(ECCHOHATLHBIX HABBIKOB AaCTHPAHTOB B
y4eOHOM Nporecce UCIOMB3YIOTCS AKTHBHBIE H MHTEPAKTHBHBIE (POPMBI IPOBEICHUS 3aHSTHI B
COYCTaHNH C BHEAYIMTOPHOH paboTol. B Xoae mpakTtHyeckux 3aHsTuii npeanoiaraercs pasdop
B MPOOIEMHOM aCNeKTe KOHKPETHBIX CHTYAIMii BO3HUKHOBEHHS U pelleHHs 3a1a4. ITO UMeeT
HEIDIO - PasBUTHA Y aCIHPAHTOB AHATHTHYECKOrO MBIIUICHHS M HABBIKOB pa3pelleHus
MPOOJIEMHBIX CHTYALIHIA.

5.2. CamocrosiTebHas padora ACIIHPAHTOB

Camocrosirenbnas (BHeayaMTOpHAs) paboTa acCIMPAHTOB  BKJIOYACT 3aKpeIIcHue
TCOPETHYECKOro MaTepuaia MpH MOATOTOBKE K BBINOIHEHHIO MHIMBHAYAIBHOH JOMAIIHEl
paboThl M K NpPAaKTHYECKHM 3aHATHAM. OCHOBA CAMOCTOSTEIBHOI padoThl — H3yueHHe
JHTEPaTYpPBL 110 PEKOMCH/IOBAHHBIM HCTOYHHUKAM H KOHCIICKTY JEKIIHH, PCHICHHUEC TIPAKTHUKH



3agad.

5.3. MyabTuMeaniiHbie TEXHOJIOTHH 00y YeHUS

HekoTopble W3 JIEKIMOHHBIX M NPAKTUYECKHX 3aHATHH MPOBOISTCS B BUJIE NPE3eHTALMI B
MYJIbTHMEIHHHOH ayauTopud (Hampumep, aya.  430-3. 333-3) ¢ wucmoib3oBaHMEM
KOMIILHOTCPHOI'O MTPpOCKTOPA.

Bomnpocsl KOMIBIOTEPHOro MOIETHPOBaHHS MOACHSIOTCSA JIEMOHCTPAITHEN UCTIONB30BAHMS
Jutd 9THX 1ienei maketoB MATLAB. MathCad, Mathematica.

6. OHEHOYHBIE CPEJCTBA 1JISI TEKVIIEI'O KOHTPO.ISI
YCIEBAEMOCTH, TIPOMEKYTOYHOU ATTECTALIMHA I10 UTOI' AM
OCBOEHHSA TUCHHUIITIUHBI 1 YYEBHO-METO/IMYECKOE
OBECHEYEHUE CAMOCTOSITEJIbHOM PABOTBI ACIIMPAHTOB

6.1. Texkymuii KOHTPO.Ib YCIICBAEMOCTH IIPOBOJMTCA Ha OCHOBE OLCHKH YDOBHS
OCBOCHHSA MaTepHalla B X0O€ 3aCIyIIHBaHH KPaTKHX JOKJIaJ0B aCIHPaHTOB ¢ HMCIIOJIb30BAHHEM
OalINBEHO-PEHTHHIOBOM cucTeMbl. Tema JOKIa10B (OPMHPYETCS aclHpPaHTOM CaAMOCTOSITEIIBHO
HA OCHOBE IIPOBOJAUMON UM HAY4HOM PabOTEI U ¢ yYETOM NPUMEHEHHUS! YCBOCHHOTO UM I10 KYpCy

«MHdopmanroHHble TEXHOJIOIMH B HayKe W 00pa30BaHMM» MaTepuana s peayM3aluy JaHHOU
TEMBI.

6.2 MTOroBblii KOHTPO/IL YCIIEBAEMOCTH IIPOBOJIMTCS HA OCHOBE OIECHKH YPOBHS
OCBOCHUSL MaTepHaja B XOJie IPOBEPKH pedeparoB aclmUpPaHTOB C HCIOJIBL30BaHHEM OaUILHO-
PEHTHHIOBOM cucTeMbl. Tema pedepaToB COIIACOBBIBACTCS C IPENojaBaTelleM € yueToM
MPOBOIMMOM aCIMPAHTOM WHIMBMAYAILHON HAayuHOH pabOTEl M C y4eToM NpUMeHeHHs
YCBOCHHOTrO MM 1o Kypey «Hudopmarmonnbie Texnonorun B Hayke u 00pazoBaHnmn» mMarepuana
JUIA pealiu3alii JaHHOH TEMBI.

6.3 Ilpumepubie Tembl pedpepaTos:

1. OGocHoBaHnWe WHCNOAB30BaHHU INporpamMmel «Vaal-mini» uis BBIACICHHUS TeMATHYECKOI
IPYNIsl JEKCHKH aTOMHOH OTpac/id B pycckom si3bike XX Beka.

2. llpumeHenne Hay4HOW O5JICKTPOHHOM Oubimorekn «KubGepnennnka» mnpu paGorte Haj
JIHCCepTalUeH.

3. Ilporpamma «Pacuer kyacca OIacHOCTH OTXOI0BY.

4. Vccnenosanne npovHOCTH H Ae(OPMATHBHOCTH OJIEMEHTOB MHOTOITAKHOTO 3IaHHS C

IIOJTHBIM KapKacoM.
5. MeToi ANCKPETHOTO MOJIeTMPOBAHHs MOJICKYJISPHBIX YIIAKOBOK B 3D kpucTaniax Ha DBM.

7. YYEBHO-METOJHYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
AUCIHHUIIIMHBI (MOAY JIs1)

Haspanue u BBIXOJHDBIE JaHHBIE
Ne (aBTOp, BUJ H3JJaHHS, U3/1aTEIBCTRO, Hanuuue B 31€KTpOHHOIM
1m/m H3JIaHHA, onoanorexe Bal'y

KOJINYECTBO CTPaHHUIL)
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OcnoBuasi 1uTeparypa

Hucnennbie MeTone! [DnekTponnslii pecype] | http://www.studentlibrary.ru/book/ISBN97
L | /H. C. Baxsanos, H. IT. Xumxos, T'. M. 85996326167 html
| KobenbkoB. - 8-¢ u3a. (511.). - M.: BUHOM,




2015. - (Knaccnueckui y’HHBepCHTeTCI{Hﬁ
yueOnuk). ISBN 978-5-9963-2616-7.

IIpumenenne nHGOPMAHOHHBIX TeXHONIOrHH | http://www.studentlibrary.ru/book/ISBN97

2 | [Pnexrpounsiii pecype| / JIbiTkuHa E.A. - 85261010494 .html

Apxanrensck: U] CAOY, 2015. ISBN 978-

5-261-01049-4

[IpaxTHKyM 10 HHYOPMATHOHHEIM http://www.studentlibrary.ru/book/ISBN97
: TeXHOJIOTHAM B IPO(PECCHOHAIPHON 85392169016.html

NIEATCIBHOCTH | DIEKTPOHHBINA pecypc|: y4eo.
nmocodue / E.B. Muxeesa. - M.: [Ipocrexr,
2015. - ISBN 978-5-392-16901-6.

JdononHuTe/IbHA" JIMTEpATYpa

MHdopMaIimoHHbIe TEXHOTOTHH http://www.studentlibrary.ru/book/ISBN97
[DnexTponHBI pecype]: yued. nocodue / mox | 85392123858 .html

pex. U.A. Konomnnesoil. - 2-e U3 1., nepepad.
u jom. - M.: [Ipocnext, 2014. - ISBN 978-5-
392-12385-8.

Hosrle nndopmalmonnsie http://www.studentlibrary.ru/book/ISBN97
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B 85394016851.html

2 oOpazoBaHuM [DIEKTPOHHBIM pecypc] /
Tpatines B. A. - M.: Jlamnkos u K, 2013.
[SBN 978-5-394-01685-1.

[IpoexTHOE ympaBieHue B cepe http://www.studentlibrary.ru/book/ISBN97
MH()OPMAIMOHHBIX TEXHOJIOT Ut 85996329786.html

[Dnexrpounsiii pecype] / B. U. I'pexyn, H. B.
Koposkuna, 1O. B. Kynpusinos. - 2-¢ u3.
(o11.). - M.: BUHOM, 2015. ISBN 978-5-
9963-2978-6.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
(MOYJIsI)

Ma’l‘ep}iaﬂbHO-Te)(}H/l‘ICCKOC obecrieueHue TUCIUILUIMHLI BKITIOYAET:

®  AyJMTOPHUHM JUIS HPOBEJACHUS JICKIHMOHHBIX U NMPAKTHYECKUX 3AHATHH, OCHAIIEHHBIE
COBpPEMECHHBIMH NepconaTbHBIMHA KOMITBHOTCPaMH, 06'be,E[HHEIIHbIMH B JIOKAJIBHYHO
BBIMUCIIHTCIIBHYKO) CETh H YKOMINICKTOBAHHBIMH HCOBXO,E[HMB]M CHCTCMHBIM IPOTrpaMMHBIM
obecrieyenueM (511-3, 430-3);

®  CHCTEMa MaTeMaTW4eCKUX U MHKeHepHbIX pacuétoB MATLAB:

*  KadelpaibHble MYJIbTUME IHIHBIC cpecTra (aya. 430-3):

®  DJIEKTPOHHBIE 3aMHCH JISKIIHIA.
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HAMPABIEHHOCTH (IIPOQHITIO) MOArOTORKY Llejlarornyeckas ncuxoI0rus

Pabouyto nporpammy cocrasui joreHT Kaheapot PullM IIpoxopos A. B.
= A 7a A b
Perenzent(bl) jég J:fd %/Zj)}ff, Joe A W/ 4 ﬁ . %@/

[IporpamMma paccMOTpeHa 1 0J100peHa Ha 3acenanun Kadeipbl Lt;pu /7./{{

poToKo No 9/,?, or /70645  rona.

3agenyroumi kapeapoi

PaGouas mporpamma paccMOTpeHa M OJoOpeHa Ha 4806,[[3HHH yuebHO-MeTOIUUECKOH
KOMUCCUH HallpaBJ/IEHUs
37.06.04 - T cexono e Hay ke
potokon No /4 or__ L3 06 ZOLS  roma
IIpeacenarens KoMuccHH ,5{/" ngdﬁzzﬂzﬁﬁ V74 =y
(®HO, noanucs)




