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1 Iesn u 3a5a4u U3yYeHHUS TUCHHUILINHBI (MOXYJI).

1.1 Iles1b 0OCBOEHMSI AN CHMILJIMHBI.

VYuebHas mucumIimHa «MareMaTHUecKHe METOIbl UCCIIEAOBaHMU B (PH3HMKE BEIIECTBA»
CTaBUT CBOEH II€JIBI0 OCBOEHHE YMCIEHHBIX METOJIOB pacdyera U METOJ0B MaTEeMaTHUYECKOIO
MOJICTTUPOBAHUS (PU3UYECKHUX MTPOLECCOB, MPUOOPETEHNE TPAKTUIECKUX HABBIKOB PEILICHUS 3a1a4
(U3MKN KOHJCHCHPOBAHHOTO COCTOSHHUS BEUIECTBA M CMEXHBIX Pa3/esioB (HU3UKH (KBaHTOBas
AJIEKTPOHMKA, CIIEKTPOCKOIHS U T. I1.) € ucnoJib3oBanneM OBM. B 3anauy yueOHON 1MCHUIIIMHbI
BXOJIUT TAaK)K€ O3HAKOMJIEHHME C OCHOBHBIMU IPHHLMIIAMU CO3JIaHUSl SKCIIEPUMEHTAIBbHBIX
YCTaHOBOK, COIIPSDKEHHBIX C YCTPOWCTBaMU 00pabOTKH HH(OPMAITHH.

JUia ycnemHoro OBJaJE€HHS MaTepualioM Kypca HEOOXOAMMBI 3HAHMSI M3 JIMHEHHOMN
anreOpbl, MaTEeMAaTUYECKOTO aHalIM3a, TEOPUH BEPOATHOCTEH, MATEeMaTHYECKOW CTaTHCTHKH,
(U3UKN KOHJIEHCUPOBAHHOTO COCTOSIHUSL, UHQOPMATHKHU U IPOTPaMMHUPOBAHUSI.

1.2 3agauu TUCHMILIAHBL.
CocTosiIT B OCBOEHUHU CTyJIEHTaMH MaTEMaTHYECKHUX METOJOB B (DU3HKH BEIIECTBA U
noctuxkenus komrerenuuu [1K-3.

1.3 MecTo AucHMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMMbl.

Jucuunnuna «MaTemaTHueckue METO/Ibl NCCIIeIOBaHus B (pU3MKe BELIECTBA» OTHOCUTCS
K 6a30Boit yactu bioka 1 "ucuuriannasl (Mogynu)" ydeOHOTO IUIaHa.

Jlis ycnemrHoro OBJIAJEHHUS MaTepuajoM Kypca HEOOXOAMMBI 3HAHHS W3 JIMHEWHOU
anreOppl, MaTEeMaTHYECKOIO aHalln3a, TEOPUH BEPOSITHOCTEH, MaTeMaTH4YEeCKONM CTAaTUCTUKH,
(U3HUKN KOHJIEHCUPOBAHHOTO COCTOSIHMSI, MH(OPMATHUKU U POTPaMMHUPOBAHUSI.

1.4 TlepeyeHb MJIaAHMPYeMbIX Pe3yJIbTATOB O0YYEeHHUS MO AUCHMUILINHE (MOIYJIIO),

COOTHECEHHBIX € IUIAHNUPYEeMbIMH Pe3yJIbTATAMHM 0CBOEHHUSI 00pa30BaTe/IbHOM MPOrpaMMbl.

N3yuenne nanHoi yaeOHOM TUCIIUTIIMHBI HAITPaBJICHO Ha (GOPMHUPOBAHUE Y 00YUIAIOIITUXCSI
cneayromux kommerennuii (ITK-3):

Kon n HanMeHoBaHue nHIUKaTopa* Pe3ynbraThl 00yueHHUs 10 TUCLIUIIIHHE

IIK-3 CnocoGeH mMpoBOIUTH aHAJH3 U TeOpeTHYECKOEe 0000IIEHHe HAYYHBIX AAHHBIX B COOTBETCTBHM C
3aJa4aMHu HCCJIeT0OBAHNUS
b1.B.04 MaremaTuyeckue METOIbI UCCIEIOBaHI | 3HAHHE METOIOB YHCICHHOI'O PEelIeHHs PUKIATHBIX 33024
B (hM3MKe BelIeCTBA (DU3UKK KOHJICHCHPOBAHHOTO

‘YMeHHe MCIIONIb30BaTh MAKEThI MPHUKIAIHBIX IPOrpaMM Kak
obmero xapakrepa (Mathcad, Matlab, Maple), Tak wu
criermanmsupoBanasix  (Comsol Femlab, FlexPDE), mst
pelIeHus 3a71a4 YKMCICHHBIX PACUYETOB M MATEMATHYECKOrO
MOJICITUPOBAHUSL.

BiageHue  OCHOBHBIMH — INPUEMAaMU  MaTEMAaTUUECKOU
00pabOTKH 3KCIIEPUMEHTAIBHBIX JaHHBIX.

2. CTpyKTYpa U coJep:kaHHue TUCHHUNIHHBL

2.1 PacnipenesieHne TPyA0€MKOCTH JHCIMILJIMHBI 110 BUAAM padoT.

OO6rias TpyI0EMKOCTh TUCIUITIMHBI COCTaBIsIeT 6 3a4.e11. (216 yacoB), UX pacnpeieeHue
1o BUJaM pa0boT npejcTaBieHo B Tadbnune (s cryaeHtoB OP0).

Bun yaebHo# paboThl Bcero CemecTpsl
4acoB (uachl)

9 10
KonrakTHas padora(scero) 60 30 30
B Tom uncre:
3aHgTHS JIEKIIMOHHOTI'O THIIA 32 16 16
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPHI, TPAKTUYECKHE - - -
3aHATHUS)




JlabopaTopHbIe 3aHATHUS 28 14 14
CamocrosiTesibHas padoTa (Bcero) 1288 | 77,8 | 51
B Tom unce:
Ilpopabomxka yuebHoeo (meopemuuecko2o) mamepuaia 102 40 62
Buvinonnenue unousudyanvuwix 3a0anuil (H0020moeKa 20 10 10
co0OWeHull, npezeHmayuti)
Iloozomoska k mexyuemy KOHMpOuo 6,8 3 3,8
HNHas koHTaKTHas padoTa: 0,5 0,2 0,3
Kourtpousb: 26,7 26,7
[ToaroroBka K 3K3aMeHy - - 26,7 - -
OO01mmas TpyI0eMKOCTh qac 216 | 108 | 108
3a4. e 6 3 3

2.2 CTpyKTypa AMCHUIIMHBI:
Pacnpenenenne BUI0B yueOHOH pabOTHI M MIX TPYAOEMKOCTH TI0 pa3/esiaM JUCIUTUIHHBL.
Pazgenbr quctumuinHel, u3ydaemsie B 9 cemectpe (ounas ¢hopma)

KonuuecTtBo yacoB
Breaynut

Ne HanmeHnoBaHue pasznenos B Ayﬂ;g:g{aﬂ OpHas

CEero p pabota

J | 113 JP | CPC
1 2 3 4 5 6 7
1. |BBenmenue. 12 2 - - 10
o |HubdepeHunanbHbie ypaBHEHHS 12 2 - - 10
3. PasHocTHBIE METOIBI 12 2 - 10
4. |KonebGaresnbHbie COCTOSIHUS 15 2 - 3 10
5. |Mcnonb3oBaHue TEOpUM TPy 15 2 - 3 10
6. |MoIenMpoBaHre MOJIEKYJI U KPUCTAILIOB 21 2 - 4 15
7 |IIpukiannbie nporpamMMsl 0OIIEro Xapakrepa 21 2 - 4 15
Hmoeo no oucyuniune: 108 | 14 - 14 80

[Mpumeuanue: JI — nekiuu, 113 — npaktuueckue 3ausatust / cemunapsl, JIP — gabopatopHbie
3anstus, CPC — camocTosTenbHas paboTa cTyneHTa



Pacnpenenenue BUI0B yueOHOH pabOTHI U MX TPYAOEMKOCTH 10 pa3esiaM JUCIUTUIUHBL.
Paznensl quctmmiuabl, nzydaemsbie B 10 cemectpe (ounas gpopma)

KonnuectBo yacos
AynuropHast BI:);?;’HHHT
No HaumenoBanue paznenon Beero pabora pabota
jn [ROHP 1p | cpe
0JTb
1 2 3 4 5 6 7
8 Criennanu3upoBaHHbIE AKEThI TPUKIIAHBIX 20 | 2 - 4 14
porpamm
9 JuddepenunanbHble ypaBHEHHS B YaCTHBIX 21 | 2 - 5 14
TTPOU3BOTHBIX
10. |CraTncTrnyeckue runoTess 21 | 2 - 5 14
11. |OGpaboTka pe3ynbTaTOB 3KCIIEPUMEHTA 23 | 3 - 5 15
12, [Y4eT anpuopHBIX IaHHBIX 23 | 3 - 5 15
Hmoeo no oucyuniune: 108 | 12 - 24 72
Bceco: 144 | 12 | 36 24 72
2.3 Coaeprkanue pa3aeoB THCHHIINHBI:
2.3.1 3ansATHS JEeKIHOHHOI0 THIA.
dopma
Ne Hamverosanue Conepxanue pazziena TEKYIIETo
paznena
KOHTPOJIS
1 2 3 4
1. Beenenne OCHOBHBIE TIOHSITHSI BBIYUCITUTEIIbHON (PU3UKH K
2. | udbdepennmanbubie OCHOBHBIE CBEJICHUS O YUCICHHOM K
ypaBHEHHS MHTETPUPOBAHUU OOBIKHOBEHHBIX
muddepeHInanbHBIX YpaBHEHUHT B PU3UKE C
HAYaJbHBIMH YCIOBUAMU
3. | PaznoctHbie MeTopl | Pa3HOCTHBIE METOBI PELICHUS KPAEBbIX 3aa4 K
(bU3MKH, ONTUCHIBAEMbIX OOBIKHOBEHHBIMU
muddepeHnnaTbHBIMUA YPAaBHECHUSAMU
4. KonebarenbHbie MatemaTtnueckrue METO bl UCCIIEIOBAHUS K
COCTOSIHUS KOJ1e0aHUI MOJIEKYJ U KPUCTAJUIOB
5. Hcnons3oBanue Hcnonb3oBaHne TEOPETUKO-TPYIIIIOBBIX METOIOB B K
TEOPUU TPYIIT YHCIIEHHBIX pacyeTax
6. Mo penupoBanue N3ydeHne KoMIbIOTEPHBIX POTPaAMM IS K
MOJIEKYT U MOJICTTUPOBaHUS MOJIEKYN U KPUCTAIOB
KpPHUCTAJLIOB
7. [Tpuxnagabie N3ydeHne makeToB NpUKIATHBIX IPOrpaMM K
MIPOrPaMMBI 00IIIEro oO1ero xapakrepa
Xapakrepa
8. |CrnernumanusupoBaHHbIE N3ydenue ciennaan3upoBaHHbBIX TAKETOB K
MaKeThl TPUKIIATHBIX MPUKIATHBIX TPOTpaMM
porpamm
9. | duddepenumansusie OcHOBHBIE CBEICHUS O METOJAX YHUCICHHOTO K
ypaBHEHUS B YACTHBIX | HHTETpUpoBaHus TudPepeHITnaIbHBIX YpaBHEHHHA
MIPOU3BOIHBIX B YaCTHBIX MTPOU3BOIHBIX, OMUCHIBAOIINX
MPOIECCHl KOHBEKIIMH U TEIIOMaccomepeHoca




10.| Crarucruueckue [IpuHATHE CTATUCTUYECKUX TUIIOTES IIPU K
TMIIOTE3bI 00paboTKe IKCIIEPHUMEHTAIBHBIX JTAHHBIX
11. Oo6paboTka Mertozap! 00pabOTKH SKCIEPUMEHTATBHBIX TaHHBIX K
pe3ynbTaToB
HKCTIEPHUMEHTA
12.| VYder anpuopHBIX VY4er anpuOpHBIX JaHHBIX NIPpU 00paboTKe K
JTAHHBIX Pe3yabTATOB SKCIIEPHMEHTA
2.3.2 3aHATHA CEMHUHAPCKOTO TUMIA.
3aHATHS CEMUHAPCKOTO TUTIA 110 TAHHOMY KYPCY HE PEAyCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHS.
®opma
Ne HaumenoBanue mabopatopHbIx padoT TEKYIIETO
KOHTPOJIS
1 3 4
1. |MogenupoBanue KojieOaHUI KPUCTAIUITMUECKOMN pelIeTKU Otuer no
nabopaTopHO
pabote
2. |M3y4yeHne KOMITBIOTEPHBIX MPOTPaMM ISl MOACTHPOBAHUS MOJICKYIT A Otuer mo
KPUCTAJJIOB nmabopaTopHOU
pabote
3. |M3ydeHune makeTOB MPUKJIAJIHBIX TPOTPaMM OOIIEro Xapakrepa Otuer o
nabopaTopHOU
pabote
4. |W3yuyeHue cienualn3UpOBAHHBIX IAKETOB MPUKIIAIHBIX IPOTPAMM Ortuer no
nabopaTopHOU
pabote
5. |IIpuHsATHE CTATUCTUUYECKUX TUIIOTE3 IPU 00PabOTKE KCIIEPUMEHTAIBHBIX Ortuer no
JTAHHBIX nabopaTopHOH
pabote
6. |MeTo1bl 00paOOTKHU 3KCIIEPUMEHTANIBHBIX JAHHBIX Ortuer no
nabopaTopHOU
pabote

2.3.4 llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paGoThl - HE IPEYCMOTPEHBI

2.4 TlepeyeHb yueOHO-METOANYECKOT0 00ecredeHHs 1JIsl CAMOCTONATE/ILHOH padoThI
o0yvyamuxcst Mo AUCHMILINHE (MOIYJIIO)

[lepedyeHp yueOHO-METOANYECKOTO 00ECTIEUCHH ST TUCLIUTIITUHBI
Ne Bun CPC IO BBITOJIHEHUIO CAaMOCTOSITETIbHON paboThI
1 2 3
1 Wzyuenue paznena  |[KoHTpoJbHBIE BOIPOCHI 10 pa3zeiaM yueOHOH mporpamMMbl
Beenenne
2 Wzyuenue paznena  |KoHTposbHBIE BOIPOCH N0 pa3jiesiaM yueOHON MpOorpaMMBl.
Huddepenimanbhbie
ypaBHEHUS
3 Nzyuenue paznena  |KoHTposbHBIE BOIPOCH N0 pa3jiesiaM yueOHOH MporpaMMBl
Pa3HocTHBIE METO 1B




4 N3ydenne paznena  |[KOHTpOJIBHBIE BOIIPOCHI 10 pa3/esiaM ydeOHOM IporpaMMel
KoneOarenbHble
COCTOSIHUS

) N3yuenue pazgena  |KoHTposbHBIE BONIPOCHI 110 pa3zienaM y4eOHON porpaMMbl
Hcnonp3oBanue Teopuun

rpyrm

6 KoHTpoabsHbIe BOpoCkI 10 pa3zenaM yueOHON porpaMMbl
Mo enupoBanue
MOJIEKYJ U KPUCTAJLIOB

7 N3yuenue pazgena  |KoHTposbHBIE BONIPOCHI 10 pa3zienaM y4eOHOW porpaMMbl
[Ipuknanueie
MIPOrpaMMBbl 00IIETO
XapakTepa

8 N3yuenue pazgena  |KoHTposbHBIE BONIPOCHI MO pa3zienaM y4eOHOW MporpaMMbl
Crienmanu3upoBaHHbIE
MaKEeThl MPUKJIAJIHbBIX
Iporpamm

9 N3yuenue pazgena  |KoHTposbHBIE BONIPOCHI 1O pa3zienaM y4eOHOW MporpaMMbl

Hudbdepennmanbubsie

YpaBHEHHUS B YACTHBIX
MTPOU3BOAHBIX

10 N3yuenue paznena  |[KoHTpoJIbHBIE BOIIPOCHI O pa3jesiaM ydeOHOH NporpaMMel
Craructuueckue
THIIOTE3bI

11 N3yuenue paznena  |KoHTpoJIbHBIC BOIIPOCHI 1O pa3feiaM yaeOHON MPOrpaMMBbl
O6paboTka pe3yabTaTOB
SKCIIEpPUMEHTA

12 Nzyuenune paznena  |KoHTpoJIbHBIE BOTIPOCHI TTO pa3zesiaM yaeOHOH MpoTrpaMMBbI
VYuyer anpuopHbIX
JTAHHBIX

Y4eOHO-MeTOANYECKUE MaTepHalibl Ui CaMOCTOATEIbHONW paboThl OOyYaromMXCs W3
YKclia UHBAJIKUIOB U JIUI C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasistorcs
B (popmax, alanTUPOBAHHBIX K OTPAHUUYEHUSM HX 37J0POBBS M BOCIIPUATHS UH(DOPMALIUU:

Jljis U1 ¢ HapyILIEHUSIMU 3PEHHUS:

— B Me4aTHOU (hopMe yBETUUEHHBIM HIPUPTOM,

— B hopMe 3NEKTPOHHOTO IOKYMEHTa,

— B dopme aynuodaiina,

— B mieyaTHOM opMe Ha s3bIke bpaiins.

Jyig 11 ¢ HapyIICHUSAMHU CIyXa:

— B ieyaTHou (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

J51s nu1L ¢ HapyIIeHUSIMU OTIOPHO-/IBUTATENILHOTO ammapara:

— B [Ile4aTHOU opme,

— B (popMe 3IEeKTPOHHOTO JJOKYMEHTA,

— B opme aynuodaiina.

JlaHHBIN TIepeYeHb MOKET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJarommxcsl.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.



[Ipu peanuzanuu yuyeOHON pabOTHI MO OCBOCHHIO Kypca «MareMaTHYecKHe METO/bI
UCCIIeIOBaHUI B  (U3UKE BEUIECTBa» HCIOJIB3YIOTCS COBPEMEHHBIE 00pa3oBaTesbHbIC
TEXHOJIOTUU:

° MH(POPMAITMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH;
° MIPOEKTHBIE METO 1Bl O0yUYEHUS;

J UCCIIETIOBATEIILCKUE METO bl B O0YUCHHH;

. npo0GiieMHOE 00yueHue.

VYcnemHoe ocBoeHNE MarepHualia Kypca MpeanosiaraeT OoJbLIyI0 CaMOCTOSTEIbHYIO
paboTy aClIMpaHTOB M PYKOBOJICTBO 3TOM pabOTOM CO CTOPOHBI IIPETIOAaBaTEICH.

B yuebHOM mporiecce NCIOIb3YIOTCS AKTUBHBIE U HHTEPAKTUBHBIE (DOPMBI TPOBEACHUS
3aHSTUN: METOJI TPOEKTOB, METO/I IOMCKA OBICTPHIX PELIEHUH B IPYIIIE, MO3TOBOM IITYPM.

HHSI JiuL ¢ OTrpaHUMYCHHBIMU BO3MOXKHOCTSAMHU 3O0POBBA NPCAYCMOTPEHA OpraHu3anus
KOHCYJ’II)TaIII/Iﬁ C UCIIOJIb30BaAaHUEM 3H€KTpOHHOI7[ TIOYTHI.

4. OueHo4YHbIe CPeACTBA /ISl TEKYLIEero KOHTPOJIsl yCIeBaeMOCTH U POMEKYTOYHOM
aTrecTaluu.

4.1 ®oHp OLIEHOYHBIX CPEICTB /sl IPOBe/IeHUs TEKYIero KOHTPOJIsl.

— KOHTPOJIbHBIE BOIIPOCHI 0 pa3fesiaM y4yeOHOH MporpaMMBl.

— IPaKTUYECKUE 3aaHusl.

IlepeyeHb KOHTPOJIBLHBIX BOMPOCOB.

1. Dransl yKcneHHOTO penieHns ¢u3nyeckux 3aaad Ha OBM.

2. JIluckpeTHoe MpecTaBiIeHe HelpepbIBHBIX QyHKIUN. [IoHATHE O pa3HOCTHBIX MPOU3BOIHBIX

3. O61as nocTaHOBKa, IPUMEPHI M aJITOPUTMBI UUCIIEHHOTO petieHus 3aaa4un Komrm.

4. ToYyHOCTh U YCTOMYMBOCTh PA3HOCTHOTO METO/Ia. AHAJIN3 YCIOBUN YCTOMYMBOCTH.

5. Meron Dinepa, yaydmieHHbIH MeTon Oinepa, Meron Oinepa-Komm, metonm Diinepa ¢
UTEpaUsIMH,

6. Meton Pynre-Kyrra. KonnuecTBeHHast orieHKa MOTPEITHOCTH YMCICHHOTO PEIICHUS T10

crocoOy PyHnre

MeToapl  TPEXTOYEYHOW  MPOTOHKH Ui pEIICHUS  JMHEHHBIX  OOBIKHOBEHHBIX

muddepeHnnanbHbIX YpaBHEHHUH 2-T0 MOpsaKa.

8. Pemenue HeNMMHEHHBIX OOBIKHOBEHHBIX TU(D(PEepeHIMAIBHBIX YPaBHCHUH 2-TO TOpsJKA C
WCII0JIb30BAHUEM UTEepPaLU.

9. OcHOBHbIE MPUHIUIBI MAaTEMATUYECKOTO MojenupoBaHusi. MojaenupoBanue KosieOaHui
MOJIEKYII.

10. Juddepennnansubie ypaBHeHUs KoneOaHuil. BekoBoe ypaBHeHUeE.

11. Metoast MonTte-Kapio, monekynsipHoii 1 OpOyHOBCKOM TUHAMUKHU.

12. TlpumeHeHHe TEOPUH TPYIN AJs KAYECTBEHHOTO MoaeirpoBanusi. CumMmeTpus KoneOaHui.
Knaccudukarus MoyeKyl U KPUCTAIIOB [0 TUIIAM CUMMETPUHU.

13. TeopeTuko-rpynmnoBoii aHAIN3 PACIIEIUICHUS YPOBHEH SHEPTUHN IPUMECHBIX HOHOB.

14. KomnbroTepHbIe TPOrpaMMBbl /1715l MOJIETUPOBAHUS MOJIEKYIT U KPUCTAILJIOB.

15. Takets! npukiaaabix nporpamM Mathcad, Matlab, Maple: ocHoBbI paboTh! ¢ makeram.

16. TTaker nporpamm Comsol Femlab asst MoenupoBaHust MPoOLIECCOB TEINIOMACCOIEPEHOCA.

17. Tlaker nporpamm FlexPDE u ero npumeHeHue.

18. MopenbHbIe ypaBHEHUS THIPOAUHAMUKY, UG GY3UH U TEIUIONPOBOIHOCTH M KpaeBbIe 3a/1auu
JUIS HUX.

19. Pa3HOCTHBIE CXE€MBbl YHMCIEHHOTO DEUICHHS OJHOMEPHBIX HECTAlMOHAPHBIX YpaBHEHHI
TETUIONPOBOAHOCTH U TUDDY3UH.

20. Yucnennsle Metonpl peuieHus ypaBHeHud Jlammaca u [lyaccona. CrocoObl YMCIEHHOTO
pelIeHus BOJTHOBOTO YPaBHEHHS.

21. UnTepnperatyst HaOIIOIEHUH — MOHATHE MOJIEIH, KJIacC MOJEINH, BBIOOP MOJEIIH.

~



22. BpiOop Kjacca MOJENH Ha OCHOBE METOJa MPOBEPKHU CTATHCTUYECKUX TUIOTE3 U MpPHU
MH(GOPMAIIMOHHOM TTOAXO/IE.

23. IlepBuunas 00paOoOTKa 3KCIIEPUMEHTAIBHBIX MaHHBIX. OMMOKM, BO3ZHUKAIOIIKE IPH
NEepBUYHON 00pabOTKe SKCIIEPUMEHTAIBHBIX JAHHBIX, U UX IPUYHHBI.

24. Metoapl yCpeAHEHUS SKCIEPUMEHTANbHBIX JaHHbIX.  [Ipobimembl TOYHOCTH, BEPXHSS H
HWDKHSS TPAHUIIBI OIIUO0K SKCTIEPUMEHTA.

25. Yyer anpuOpHBIX JAaHHBIX W WH(GOPMAIMOHHBIX OLEHOK MpU BBIOOpE KOA(pHUIMEHTA
perynasipu3anuu 1 ONpeAeTIeHUN HIDKHEH IPaHUIIbl BO3MOYKHOM OIIMOKH.

26. KBasupeasbHbIEC SKCTIEPUMEHTHI — METO/IBI, LIEJIH, PeIIaeMbIe 3aJauH.

4.2 ®oH/ OLIEHOYHBIX CPEJICTB /IJIsl MPOBEAeHUS MPOMEKYTOUHOMH aTTeCTAIIMH.
—UTOTOBOE 3aJ[aHHUE.

OrneHOYHBIC CpEICTBA JUISi WHBATUAOB W JIUI] C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX WHAUBUIYAITbHBIX TICUXO()U3HUESCKAX 0COOCHHOCTEH.

— IIp¥ HEO0OXOIMMOCTH HHBATUIAM U JIIAM C OTPaHHYECHHBIMH BO3MOKHOCTSIMH 3JI0POBBST
MIPEIOCTABIISICTCS IOTIOJTHUTEIBHOE BPEMsI [Tl IIOATOTOBKH OTBETA HA DK3aMCHE;

— MIPY MPOBEJICHUH MPOIICTyPhI OTICHUBAHMSI PE3YIHTATOB O0OYUSHUS HHBAIUOB U JIUI] C
OTPAaHWYEHHBIMH BO3MOXHOCTSMU 3JIOPOBbSI MPETYCMATPUBACTCS MCIIOJIB30BAHHE TEXHHUYECKUX
CPEICTB, HEOOXOIMMBIX UM B CBSI3H C X WHIUBUAYATBHBIMH 0COOCHHOCTSIMU;

— TIPH HEOOXOAMMOCTH TSI OOYJAFOIIHUXCSI ¢ OTPAHUICHHBIMU BO3MOXKHOCTSIMH 3JI0POBBST
W WHBAIUAOB TMpOIeaypa OICHWBAHHS pPE3yIbTaTOB OOYYCHHS TIO JUCIUIUIMHE MOXKET
MTPOBOJIMTHCS B HECKOJIBKO JTAIlOB.

[Ipomeypa olleHWBaHUS Pe3y/IbTATOB OOYYCHUS WHBAIUJOB WM JIUI] C OIPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3JIOPOBBSI 10 JIUCIHIUIMHE (MOIYJIO) TIPEAyCMaTpPUBAET MPEAOCTABICHUE
uHbopManui B (QopMax, aganTUPOBAHHBIX K OTPAaHWYCHHSIM WX 370POBbS W BOCIPHUSITHS
nHpopmarmu:

J11st Tl ¢ HApYIICHUSIMHA 3PCHUS:

— B TIe4aTHOM (popme yBeTMueHHBIM IpUdTOM,

— B hopMe DIIEKTPOHHOTO JOKYMEHTA.

JUJ1s1 JTAT] ¢ HApYIICHUSIMH CITyXa!

— B mIeyaTHou (opme,

— B opMe IIEKTPOHHOTO TOKYMEHTA.

J1ist T ¢ HapYIICHUSIMU OTIOPHO-/IBUTATEIBHOTO armapara:

— B mieyaTHou (opme,

— B popMe PIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpEYEeHb MOXET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yJaronmxcsl.

5. I[lepeyeHb OCHOBHOW M JONOJIHUTEIbHON y4eOHOI TUTepPaTyPhl, HEOOX0AMMO 115
OCBOCHUS TMCUHMILINHBI (MOLYJIs1).

5.1 OcHoBHas1 iMTepaTypa:

1. ®omuH, J1.B. DxcnepuMeHTanbHbIe METO B! (PU3UKH TBEPJOTO Teja : yueOHOe mocodue
/ 1.B. ®omun. - Mocksa ; bepnus : [lupexr-Menuna, 2014. - 186 c. : ui., cxeMm., Tabi. - bubnuorp.
B kH. - ISBN 978-5-4475-2829-4 ; To xe [Onexkrponnsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

2. llonsnun, A.Jl. MeToibl perieHns: HelMMHEHHbIX YPaBHEHUI MaTeMaTHUeCKOH (pU3UKU
U MeXaHHKH [ DnekTpoHHbIi pecype] : yued. mocobue / A.J]. Tlonsaun, B.®. 3aiiues, A.1. XKypos.
— OmnekTpoH. AaH. — Mocksa : ®usmariut, 2009. — 256 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/59377.

3. Kanriruna, O.H. ®usnueckue meroasl uccienoanus Bemects / O.H. Kansirnna, A.T.
YerBepuxosa, B.JI. bepnunckuii ; MunuctepctBo o6pazoBanus u Hayku Poccuiickoit @enepanun,
Kagenpa obmeit ¢pusuku. - Opendypr : OI'Y, 2014. - 141 c. : cxem., Tabi., wi. -


http://biblioclub.ru/index.php?page=book&id=259074

bubnmuorp. B kH. ; To xe [Dnekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=330539.

4. Kynpsmos, C.H. OcHoBHblE METOJbl pElIEHMsS IPAKTUYECKUMX 3a7ad B Kypce
«YpaBHEHUSI MaTeMaTU4eckoil ¢pusukm» : yauedHoe nocobue / C.H. Kynpsmos, T.H. Paguenko ;
MunuctepctBo oOpa3oBanus 1 Hayku Poccuiickoii denepanuu, OenepaibHOE TOCYIAPCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE YUYPEKACHHUE BBICIIEIO MPOPECCHOHATIBHOIO 00pa30BaHUs
«tOxubIt henepanpublii yHUBEpcUTET", DaKyIbTET MaTEeMaTHKH, MEXaHUKUA U KOMITBIOTEPHBIX
Hayk. - PoctoB-H//] : U3narenscTBO KOXHOTO (henepanpHOro yauBepcurera, 2011. - 308 c. - ISBN
978-5-9275-0879-2 ; To xe [Dnekrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=241103.

5. MHurepaktuBHblie cuctembr Scilab, Matlab, Mathcad : yueObnoe mnocodue /U.E.
[Inemunnckas, A.H. Tutos, E.P. bBaneprnunosa, C.1. Jlyes ; MunuctepcTBo 00pa3oBaHus U HAyKH
Poccun, @enepanbHOe TOCYAAPCTBEHHOE OIODKETHOE 00pa3oBaTENbHOE YUPEKICHUE BBICIIETO
npodeccuoHaibHOTO  oOpa3oBanus  «Ka3aHCKkWi ~ HAIMOHAJIBHBIM  MCCIEIOBATEIHCKUMA
TEXHOJIOTUYECKUN yHUBepcuTeT». - Kazans | U3narenscreo KHUTY, 2014. - 195 c. : Tabm., ui. -
bubmuorp. B kH. - ISBN 978-5-7882-1715-4 ; To xe [Dnexrtponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428781.

5.2 JlonoHUTEILHAS JIUTEPATypa:

1. Maxynun, B.H. I[IporpammupoBanue B AutoCAD / B.H. [lakynun. - 2-¢ u3n., uchp. -
Mocksa : Hannonansneni OTkpsITeiil YHUBepeutTeT «MTHTYUT», 2016. - 472 c. : un. ; To xe
[DnexrponHsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429829.

2. Makcumenko, JI.A. BemmonHerue mianoB 31anuii B cpee AUtOCAD : yaebHOe mocoome
/ JLA. Makcumenko, I'M. VYTtuna ; MwunHucrepctBo o0Opa3oBaHuss M Hayku Poccuiickoi
denepanun, HoBocuOMpckuii rocy1apcTBEHHBIN TEXHUYECKHN YHUBEPCUTET. - 2-€ U3., iepepao.
u nom. - HoBocubupcek : HI'TY, 2015. - 115 c. : cxem., Tabam., wi. - bubmmorp.: ¢. 77. - ISBN 978-
5-7782-2674-6 ; To ke [Dnexkrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=
book&id=438412.

3. IHaugpuxos, A.C. HudopmanmonHsie TexHOJOTHH . ydeOHOe mocoome / A.C.
[augpukoB. - Munck : PUIIO, 2015. - 444 c. : un. - bubnwmorp.: c. 426-430. - ISBN 978- 985-
503-530-6 ; To :xe [Dmexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=
book&id=463339.

4, T'youna, T.H. YdyeOHo-meToamueckoe mnocobue mo aucuuiumiae «KoMrbroTepHoe
MoaenupoBanuey | yaeobnoe nmocoodue / T.H. I'youna, 1.H. Taposa ; MuHiCcTEpCTBO 00pa3oBaHus
Poccuiickoit ®enepanmu, Enenkuil rocynapcrBeHHsii ynupepcuter uMm. M.A. bynuna. - Enern :
EI'Y um. U.A. Bynuna, 2004. - 155 c. - bubnuorp. B kH. ; To xe [Dnekrponnslii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=272142.

5.3. Ilepuoauyeckue U3IaHUA:
1. KBaHTOBas 3J1€KTPOHUKA.
2. duzuka TBEPIOTO Tena.
3. XKypHan sKkciepuMeHTaNbHON U TEOPETHUECKON (DU3UKH.
4. XKypnan puznyeckoit XuMHH.

6. Ilepeuenp  pecypcoB  HMH(OPMALMOHHO-TEJEKOMMYHUKAIMOHHOM ceTn
«HHTEepHEeT», HEOOXOAUMBIX VI OCBOCHHUS AN CUMIIMHBI (MOXYJIs).

1. Caiir HayyHOH OuMOIMOTEKM CHOUpPCKOrO  (hefepaIbHOTO  YHMBEPCHUTETA
http://files.lib.sfu-kras.ru/ebibl/umkd/94/

2. Caifr  comepKallMii  CHOpaBOYHbIE  JaHHBIE  PA3IUYHBIX  KPUCTAJIIOB:
http://refractiveindex.info/.

3. http://www.lebedev.ru.

4. http://lwww.gpi.ru.
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5. http://www.polyus.msk.ru.

7. Meroauyeckue YyKa3aHMsA [JJsi O0y4alOIMXCS 10 OCBOCHHI0 JUCHHUILINHBI
(MomyJisi).

[lo xypcy npenycMOTpPEHO NIpPOBEICHHE JIEKLIMOHHBIX 3aHATHHM, Ha KOTOPBIX JaeTcs
OCHOBHOM CHCTEMAaTU3UPOBAHHBIM MaTepuall.

ConpoBoK/IeHUE CaMOCTOSITENbHON pPadOThl CTYIEHTOB OPraHU30BaHO B CIEIYIOLINX
dbopmax:

— o¢opMIIeHHE OTYETOB TI0 JJAOOPATOPHBIM paboTaM U MOATOTOBKA K YCTHOM MX 3alIHTE;

— YCBOEHHE, JOINOJIHEHWE M BHHUKAaHHE B pa30upaeMble pa3jelibl JUCLUIUIMHBI IPU
MTOMOIIY 3HAHU MOJTy4aeMbIX IO CPEACTBOM M3YUEHHUSI PEKOMEHIYEMOM JIUTEpaTyphl;

— KOHCYJIbTallu¥, OPraHW30BaHHbIC MJISI Pa3bsICHEHHs] MPOOJIEMHBIX MOMEHTOB IIpH
CaMOCTOSITEJIBHOM M3Y4YEHUU T€X WJIM UHBIX aCIEKTOB pa3J/ielioB yCBaWBaeMOW HMHQOpMalUH B
JUCLUATUIMHE.

B ocBoeHnu AuMCHUIUIMHBI MHBAJIWJAMHU U JIMLAMH C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
310pOBbsl OOJIBIIOE 3HAYEHHE HMEeT WHAMBHJyallbHash y4yeOHas paboTa (KOHCYNIbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE y4eOHOro MaTepuaia.

WunuBuayanbHble KOHCYIbTAlMM 1O HpPEeIMETy SBISIIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIUM MHJIMBUIyaIU3allMi 00yYeHHUsI U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MeXAy I[pernojaBaTesieM U OO0y4arollMMCS HWHBAJIMJIOM WM JIMIOM C OTpaHUYEHHBIMU
BO3MOXHOCTSIMHU 3/I0POBBSI.

8. Mlepeyens HHPOPMAIHOHHBIX TEXHOJIOTHH, HCTIOJIb3yEeMbIX MPH OCYLIECTBIEHUH
00pa30BaTeJIbLHOI0 NMPOLECCca MO AUCHUIIMHE (MOLYJIIO).

8.1 IlepeuyeHb HH(POPMATMOHHBIX TEXHOJIOTHIA.

NHudopmanrioHHbIe TEXHOJIOTUH - HE TIPEYCMOTPEHBI.

8.2 IlepeuyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 O0ecIeYeHusl.

1. TIporpamMmsbl cTaTUCTHYECKON 0OpaOOTKM TaHHBIX.
2. MathCad.

8.3 IlepeueHb HH(POPMATMOHHBIX CHIPABOYHBIX CHCTEM:

1.DnekrponHnas obudaroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

2. CaiiT, cojiepKaliuii ClipaBOYHbBIC TaHHBIE PA3IMYHBIX KPHCTAIIOB UCHIOIb3YEMBIX LIS
naszepos: http://refractiveindex.info/.

9. MarepuanbHo-TexHHYecKasi 0a3a, HeoOXoauMasi Uil  OCYHIIeCTBJIEHUS
o0pa3oBaTe/IbHOIO Mpouecca Mo JMCHUILINHE (MOIYJIIO).

No B pacot MartepuanbHO-TeXHHUYECKOE 00ecreueHrne MUCIUIUTHHBI
(MOysIs1) ¥ OCHAIIEHHOCTH
1. Jlekunonusle 3ausaTusa | Jlekunonnas — ayauropuss  Homep  320C,  ocHalueHHas
IIPE3EHTALlMOHHON TEXHUKOM.
2. JlabopaTopHbie Aymutopust  Homep  320C ¢ koMmmbloTepamMH 7S
3aHATHUS MaTEMaTHYeCKOTO MOJICTHPOBAHHUS.
3. CamocrosiTenbHas Kabuner mmst caMocToSITeNnbHOW  pabOTHI, OCHAIICHHBIN
pabota KOMITBIOTEPHONH TEXHUKOW C BO3MOYKHOCTBIO TOJKITIOYEHHUS K
cetn «VHTEpHET», MPOTrpaMMON SKPAHHOTO YBEIWYCHHS U
00€eCMeYeHHbIN OCTYIIOM B DJEKTPOHHYIO HH(OpPMAIMOHHO-
00pa30oBaTeNIbHYIO CpeAy YHUBEPCUTETA.
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PELHEH3UA

Ha pabdouyro nmporpammy 1o aucruiumae b1.B.03 "Maremaruueckue METOIbI HCCIICIOBAHUS B
¢u3uke BeniecTsa "' A NOAroToBKK MarucTpoB Hanpasienus 03.04.02— Ousnka, marucrepckas
nporpamma — Ou3nKa KOHACHCUPOBAHHOTO COCTOSHUS

YueOHas mucruruimHa «MaTeMaTHuecKue METObl UCCIICOBaHUS B (PU3UKE BEIICCTBA»
CTaBUT CBOEU IIE€JbI0O OCBOCHUE YMCIIEHHBIX METOJOB pacyeTa M METOJIOB MaTEMaTHYECKOTO
MOJCITUPOBAHUS PUZNICCKUX ITPOIECCOB, MPUOOPETCHNE MPAKTUYECKUX HABBIKOB PEIICHUS 3a/1a4
(U3HKN KOHJCHCHPOBAHHOTO COCTOSTHUS BEIIECTBA M CMEXKHBIX pa3zeiioB (GU3WKU (KBAHTOBAs
AJIEKTPOHMKA, CIIEKTPOCKOTHS U T. I1.) € ucnoJib3oBanneM OBM. B 3anauy yueOHON 1UCHUIIIMHbI
BXOJHWT TaKXe€ O3HAKOMJICHHE C OCHOBHBIMHU TPUHIMIIAMH CO3[IaHUSA HSKCIIEPUMEHTAIBHBIX
YCTaHOBOK, CONpPSDKEHHBIX C YCTpoHcTBamMu 00paboTku uHpopmanmu M3yueHue marepuana
COTIPOBOXKIAETCS M3JI0)KEHUEM COOTBETCTBYIOIIETO MaTEMAaTHUECKOTO armapara.

B pesynbTaTe n3ydeHust Kypca MaruCTpaHT JIOJDKEH:

— MMETh YETKHUE TIPEJICTABICHUSI O COBPEMEHHBIX MAaTEMAaTUYECKUX METOIaX UCCIIEI0BaHMUS
B (pu3mKe BellecTBa;

— OCBOWTH  METOJIbI  YMCICHHOTO  pEUIEHWsS TMPUKIATHBIX  3a1ad  (U3HKH
KOHJICHCUPOBAHHOTO COCTOSIHHSI BEIIECTBA;

— OCBOWTH HCIOJIb30BaHUE IMAKETOB MPHUKIATHBIX MPOTPaMM KakK OOIIEro xapakrepa
(Mathcad, Matlab, Maple), tTak u cnenuamm3upoBanHbix (Comsol Femlab, FlexPDE), nmns
pelieHus 3a/1a4 YUCICHHBIX PACYETOB M MAaTEMaTHIECKOTO MOICITUPOBAHNS,

— OBJIQJIETh OCHOBHBIMHU TMPHUEMaMU MaTEMaTHYECKOW 0OpabOTKH SKCIEPUMEHTATHHBIX
JTAHHBIX;

— OBJIaJIETh OCHOBAMH aBTOMAaTU3alMU (PU3NYECKOTO IKCIIEPUMEHTA.

PabGouas mporpamma mucruriauHbel ' MaremaTudeckue METOJbl UCCIAEAOBAaHUS B (PU3HUKE
BemiectBa " cocraBieHa B cooTBercTBUU ¢ I'OC BIIO no nampasienuto noarotoBku 03.04.02
dusnka, kBamudukanys (CTENeHb): MarucTp PU3NKH.

PerieH3enr: C
1.¢.-m. H. podeccop, PI'BOY BO «KyoI'V» - é S 2 E.H. Tymaen
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¢u3uke BeniecTsa "' A NOAroToBKK MarucTpoB Hanpasienus 03.04.02— Ousuka, marucrepckas
nporpamma — @u3nKa KOHIEHCUPOBAHHOTO COCTOSHUS

VYuebnas mucumiimHa «MaTteMaTHUeCKHe METOIbl UCCIICAOBAaHNS B (DH3HMKE BEIIECTBA»
CTaBUT CBOEH II€JIbI0 OCBOECHUE YMCIEHHBIX METOJIOB pacyeTa U METOJO0B MaTeMaTHYECKOIO
MOJICTTUPOBAHUS (PU3UYECKHUX MTPOIECCOB, MTPUOOPETEHNE TPAKTUICCKUX HABBIKOB PEIICHHS 3a1a4
(U3MKN KOHJCHCHPOBAHHOTO COCTOSIHHS BEIIECTBA W CMEXKHBIX Pa3lesioB (pHU3MKH (KBaHTOBas
AJIEKTPOHMKA, CIIEKTPOCKOMHUS U T. I1.) C Ucmosib3oBaHueM OBM. B 3anauy yueOHOM 1MCHUIUIMHBI
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YCTaHOBOK, CONPSDKEHHBIX C ycTpolcTBaMu 00paboTku uH(popMauuu HM3ydyeHue marepuana
COIMPOBOXKIAETCS U3JI0KEHUEM COOTBETCTBYIOLIEI0 MaTEMaTHUECKOI0 anmapara.

B pe3ynbpTaTe n3ydeHust Kypca MarucTpaHT JOJKEH:

— UMETh YETKHUE NIPEJICTABICHUS O COBPEMEHHBIX MATEMAaTUYECKUX METOaX NCCIIEI0BaHUs
B (pu3mKe BellecTBa;

— OCBOUTH  METOJIbl  YHMCIEHHOTO  pelIeHUs TMNPUKIAJAHbIX 3a7ad  (QU3UKU
KOHJICHCUPOBAaHHOT'O COCTOSIHUS BEIIECTBA;

— OCBOWTbH HCIOJb30BAaHME MAKETOB NPHUKIATHBIX IPOrpaMM Kak OOILero xapakrepa
(Mathcad, Matlab, Maple), Tak u cneunanusupoBanbix (Comsol Femlab, FlexPDE), ans
pelIeHUs 3a/1a4 YUCICHHBIX PACYETOB U MaTEMaTHYECKOTO MOJIEIIUPOBAHMS;

— OBJIQJIETh OCHOBHBIMH IPHUEMaMU MaTeMaTH4eCKOW 00pabOTKH 3KCIEePUMEHTAIbHbIX
JAHHBIX;

— OBJIaJIETh OCHOBAMH aBTOMAaTU3alUU (PU3NYECKOTO IKCIIEPUMEHTA.
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Perntensenr:
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