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1 Henu u 3a1a4u U3yYeHUs: JUCHUIIIMHBI (MOLYJIA).

1.1 Ilessb oCBOEHUSI AUCHUNJIHHBI.

VYuebHas mucumIimHa «MareMaTHUecKHe METOIbl UCCIIEAOBaHMU B (PH3HMKE BEIIECTBA»
CTaBUT CBOEH IIEJIbI0 OCBOECHME YMCIEHHBIX METOJOB pPacyeTa W METOJOB MATEMaTH4ECKOIO
MOJICIUPOBAHUS (PU3UUECKUX TPOIIECCOB, MPUOOPETECHUE MPAKTHIECKUX HABBIKOB PEILICHHS 3a1a4
(GU3MKN KOHJCHCHPOBAHHOTO COCTOSTHHSI BEIIECTBA M CMEXKHBIX paslesioB (pu3uku (KBaHTOBas
AJIEKTPOHMKA, CIIEKTPOCKOMHUSI U T. I1.) € Uctosib3oBanneM OBM. B 3anauy yueOHON 1MCHUIIIMHBI
BXOJIUT TAaKKE€ O3HAKOMJIEHME C OCHOBHBIMU IPUHIUIAMHM CO3JAHUS SKCHEPUMEHTATIbHBIX
YCTaHOBOK, CONPSDKEHHBIX C yCTpoiicTBaMHu 00pabOTKH HH(pOpMaLUU.

JUia ycnemHoro OBJAJEHHUsS MaTepuaioM Kypca HEOOXOIUMBbl 3HAaHUS W3 JMHEWHOMN
anreOpbl, MaTEeMAaTUYECKOTO aHajlinu3a, TEOPHUU BEPOSITHOCTEH, MaTeMaTW4YeCKOH CTaTHCTHKH,
(U3HUKN KOHJIEHCUPOBAHHOTO COCTOSIHUS, MH(OPMATUKU U IPOTPaMMHUPOBAHUS.

1.2 3agauu JUCHMILIMHBI.
CocTosiIT B OCBOEHHUHU CTYJACHTAMH MAaTEMaTUYECKUX METOJO0B B (DU3UKHU BEIIECTBA U
noctuxkenus komnereHuuu [1K-3.

1.3 MecTo AucUMIIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl.

Jucuunnuna «MaTemaTuueckue MeToAbl UCCIIeIOBaHMs B (PU3HKE BEIIECTBAa» OTHOCUTCSA
K 0a30Boii yactu brnoka 1 "Aucuunnuss! (Moaynu)" yyeOHOTO IIaHa.

Jlis ycmenrHoro OBJIAJIEHUS MaTepHalioM Kypca HEoOXOJUMbI 3HAHUS W3 JIMHEHHOU
anreOppl, MaTeMaTHYECKOr0 aHalli3a, TEOPUH BEPOSTHOCTEH, MAaTeMaTH4YEeCKOW CTaTHCTHKH,
(U3UKN KOH/IEHCUPOBAHHOTO COCTOSIHUS, MH(GOPMATHUKU U IPOTPaMMHUPOBAHUSI.

1.4 TlepeyeHb NJIAHMPYEMBIX Pe3yJabTAaTOB 00y4eHHs O AUCHUIIHHE (MOAYJII0),

COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbHON MPOrpPaMMblI.

N3yuenne nanHOW yueOHOW JUCHUIUIMHBI HAMpaBJIeHO Ha (QopMupoBaHue y
obyuaromuxcs cneayronmx kommnereHui (ITK-3):

Kon 1 HanmeHoBaHue UHAMKaTOpa™ Pe3ynbrarel 00yueHHUs 110 AUCIUATUINHE

IIK-3 CnocoGeH mMpoBOAUTH aHAJIIM3 H TeOpeTHYECKOe 0000INeHHe HAYYHBIX JAHHBIX B COOTBETCTBHH C
3aJa4aMHu HCCJIeT0BAHUS
b1.B.04 MaremaTiuecKkue METOIBI UCCIEIOBaHUS | 3HAHUE METOJIOB YHCIECHHOTO PEUICHUS MPUKIATHBIX 3a71a4
B (hM3HKe BelIecTBa (DU3UKK KOHJIEHCUPOBAHHOT O

YMeHHe HCIONb30BaTh MAKEThI MPHUKIAIHBIX MPOrpaMM Kak
obmero xapaktepa (Mathcad, Matlab, Maple), Tak u
criermanmupoBanasix (Comsol Femlab, FlexPDE), mms
peLIeHus 3aa4 YMCICHHBIX PacyeTOB M MATEeMaTHYECKOTO
MOJICITUPOBAHUSI.

BiageHue  OCHOBHBIMM — INPUEMAaMM  MaTEMATHYECKOU
00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.

2. CTpyKTYypa U cojep:kaHue TUCHUTLIUHBL

2.1 PacnipenesieHue TPy10€MKOCTH JMCHHUIIMHBI 110 BH/IaM padoT.

OO6rias Tpy10EMKOCTh JUCITUILTHHBI COCTaBsIeT 6 3au.e/. (216 yacoB), Mx pacrpeecHue
10 BUJaM paloT mpejcTaBieHo B Tabauie (s cryaeHToB OPO).

Bun yae6HOM paboThI Bceero CemecTpsl
4acoB (uacsr)

9 10

KonrakTHas pa6ora(Bcero) 60 30 30

B Tom uncne:

3aHATHS JIEKIIMOHHOI'O TUIIA 32 16 16

3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPHI, TPAKTUIECKUE - - -

3aHSITHS)




JlabopaTopHbIe 3aHATHS 28 14 14
CamocrosiTesbHas padora (Bcero) 128,8 | 77,8 | 51
B toMm uucne:
Ilpopabomxka yuebHoeo (meopemuueckozo) mamepuand 102 40 62
Buinonnenue unousudyanvuwix 3a0anuti (n0020mosKka 20 10 10
coobwenull, npezenmayuii)
Iloozomoska k mexyuemy KOHMpo.io 6,8 3 3,8
HNHuas koHTaKTHAs padora: 0,5 0,2 | 0,3
KoutpoJs: 26,7 26,7
[ToaroroBka K 3K3aMeHy - - 26,7 - -
OO0mmas Tpy10eMKOCTh qac 216 | 108 | 108
3a4. e]I. 6 3 3

2.2 CTpyKTYypa AUCUMIIHHBI
Pacnpenenenne BuaoB yueOHOW pabOTHI M MX TPYAOEMKOCTH MO pa3/ieinaM JAUCIUTUINHBIL.
Paznensr quciummabl, n3ydaembie B 9 ceMectpe (ounas ¢hopma)

KonuuectBo yacos
Breaynur

Ne HanmeHoBaHue pa3zienos Ay)mg opras OpHas

Beero pabora pabora

J | 113 JP | CPC
1 2 3 4 5 6 7
1. |BBenmenue. 12 2 - - 10
o |HubdepenunanbHbie ypaBHEHUs 12 2 - - 10
3 PasHocTHBIE METOIBI 12 2 - 10
4. |KonebarenbHbie cOCTOAHMS 15 2 - 3 10
5 |Mcnonb3oBanue T€OpHUU TPy 15 2 - 3 10
6. |MouenupoBanue MOJIEKYJ U KDUCTAILIOB 21 2 - 4 15
7 |[Ipuknagsbie nporpaMMel 0OLIETO Xapakrepa 21 2 - 4 15
Hmoeo no oucyuninune: 108 | 14 - 14 80

[Mpumeuanue: JI — nekiun, [13 — mpakrtudeckue 3ansatust /| cemunapsl, JIP — nabGopatopHbie
3anstus, CPC — camocrositenbHas paboTa cTyieHTa



Pacripenenenne Bu1oB yueOHOM paOOThHI M UX TPYJOEMKOCTH IO pa3/iesiaM JTUCIUTUIAHEI.
Paznensl quctmmumael, n3ydaemseie B 10 cemectpe (ounas gpopma)

KonuuectBo yacos
AynutopHas BT?:?{HT
Ne HaumenoBanue paznenon Beero pabora pap60Ta
g fROUTPl ip | cpc
0JIb
1 2 3 4 5 6 7
8 Criennanu3upoBaHHbIE AKEThI IPUKIIAIHBIX 20 | 2 - 4 14
MPOrpaMm
9 JuddepennnanbHble ypaBHEHUS B YaCTHBIX 21 | 2 - 5 14
TIPOU3BOTHBIX
10. |CraTncTrnyeckue runoTesst 21 | 2 - 5 14
11. |OGpaboTka pe3ynbTaToB 3KCIEPUMEHTA 23 | 3 - 5 15
12, [Y4eT anpropHbIX IaHHBIX 23 | 3 - 5 15
HUmozo no oucyuniune: 108 | 12 - 24 72
Bcezo: 144 | 12 | 36 24 72
2.3 Coaeprxanue pa3aesioB THCHHUIJIHHBI:
2.3.1 3ansATHSA JEKIHOHHOI0 THIIA.
dopma
Ne Hamvenosanue Conepxanue pasaena TEKYILETro
paznena
KOHTPOJIS
1 2 3 4
1. BBenenne OCHOBHBIE TIOHSITHS BBIYUCITUTEIBHON (PU3UKH K
2. | Iudbdepenunansupie OCHOBHBIE CBEJICHUS O YHCIICHHOM K
ypaBHEHUS MHTETPUPOBAHUU OOBIKHOBEHHBIX
muddepeHInanbHBIX YpaBHEHUH B (pU3UKE ¢
HAYaJIbHBIMH YCIIOBUSIMU
3. | PaznoctHble MeTobl |  Pa3HOCTHBIE METO/IbI pEIICHUS KPAeBbIX 3aa4 K
($U3MKH, OMUCHIBAEMBIX OOBIKHOBEHHBIMU
muddepeHnnanTbHBIMUA YPaBHEHUSIMHA
4. KonebarenbHbie MatemaTuueckrue METO bl UCCIIEIOBAHUS K
COCTOSIHUS KoJIe0aHU MOJIEKYJ U KPUCTAILIIOB
5. Ucnonb3oBanue | Mcnonb3oBaHue TEOPETHUKO-TPYIIIOBBIX METO/IOB B K
TEOPUU TPYIII YHCIIEHHBIX pacyeTax
6. MonenupoBaHue N3ydeHne KOMIbIOTEPHBIX IPOTpaMM st K
MOJIEKYT U MOIETTUPOBAHUS MOJIEKY U KPUCTAJIIOB
KpHUCTAIIJIOB
7. [Ipuknanueie N3ydeHnne nakeToB MPUKIATHBIX IPOTrPAMM K
MIPOrPaMMBI 00IIIEro o0111ero xapaxkrepa
Xapakrepa
8. |Cneuunanu3upoBaHHBIE N3ydenue crienuanu3upoBaHHBIX MAKETOB K
MaKeThl MPUKIIAIHBIX MPUKIATHBIX TPOTpaMM
MporpaMm
9. | duddepennuansusie OcHOBHBIE CBEICHUS O METOJAX YUCICHHOTO K
yYpaBHEHUS B YACTHBIX | MHTErpUpoBaHus T PepeHIInanbHbIX ypaBHEHUN
TIPOU3BOIHBIX B YaCTHBIX MTPOU3BOIHBIX, OMUCHIBAOIINX
MPOIECCHl KOHBEKIIUU U TETIJIOMACCOTIepeHOCca




10.| Craructuyeckue [IpuHATHE CTATUCTUYECKUX TUIIOTE3 IPU K
TUIIOTE3bI 00paboTKe 3KCTIEPUMEHTAIBHBIX JAHHBIX
11. O6paboTka MeTo 161 00pabOTKH IKCTIEPUMEHTAIBHBIX JTAHHBIX K
pe3ynbTaToB
HKCTIIEPUMEHTA
12.| VYwuer anpuopHbIX VY4yer anpuOpHBIX JaHHBIX IpU 00paboTKe K
TAHHBIX Pe3yabTaTOB SKCIIEPUMEHTA
2.3.2 3aHATHS CEMUHAPCKOr0 THMA.,
3aHATUS CEMUHAPCKOTO TUTIA [0 JAHHOMY KYpCY HE TPEAyCMOTPEHBL.
2.3.3 JlaGopaTopHble 3aHATHS.
dopma
Ne HaumenoBanue mabopatopHbix paboT TEKYIIETO
KOHTPOJIS
1 3 4
1. |MoaenupoBanue koye6aHUI KPUCTAIIIMYECKON PELIETKU Otuer no
nabopaTtopHoOit
pabote
2. |M3y4yeHne KOMITBIOTEPHBIX MPOTPAMM JUTSl MOICITUPOBAHUS MOJICKYI U Otuer mo
KPUCTAJIIIOB nabopaTopHOU
pabote
3. |M3y4eHue makeToB MPUKIATHBIX IPOTpaMM OOIIETO XapaKkTepa Otuer no
nabopaTopHO
pabote
4. |M3ydyeHue cnenualn3upoBaHHBIX MAKETOB MPUKIAIHBIX IPOTPaAMM OTuer no
nabopaTopHO
pabote
5. |IIpuHsiTHE CTATUCTHUECKUX TUIIOTE3 IPU 00pabOTKE HIKCIIEPUMEHTATBHBIX OTuer no
JTAHHBIX nabopaTopHO
pabote
6. |[Metoasl 00pabOTKU SKCIIEPUMEHTAIBHBIX JAHHBIX OTuer no
nabopaTopHO
pabote

2.3.4 TlpuMepHasi TeMATHKA KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBsie paGoThl - HE MPEITyCMOTPEHBI

2.4 TlepeyeHb yueOHO-METOANYECKOT0 O0ecredeHUs /1JIsl CAMOCTOSITeIbHO padoThl
o0yyarmuxcst Mo TUCHUILINHE (MOIYJIIO)

IlepeyeHp yueOHO-METOINUYECKOTO 00ECTIEUeHUS TUCIIUITIIHHEI
Ne Bun CPC IO BBITOJIHEHHIO CaMOCTOSITENbHOM paboThI
1 2 3
1 Nzyuenue paznena  |KoHTposbHBIE BONIPOCHI IO pazjiesiaM yueOHOMH MporpaMMel
Beenenue
2 Wzyuenue paznena  |KoHTposbHBEIE BONIPOCH MO pazjiesiaM yueOHOH IpOrpaMMBl.
Huddepenunanbupie
ypaBHEHUS
3 Wzyuenue paznena  |KoHTposbHBIE BONIPOCHI MO pazjiesiaM yueOHOM MporpaMMel
PazHOCTHBIE METOBI




4 N3yuenue pasnena  |[KoHTposbHBIE BOIIPOCHI 110 pa3jienaM yueOHON IPOrpaMMbl
Konebarenbubie
COCTOAHUA

5 Nzydenue pazgena  |KoHTposbHBIE BOIIPOCHI 110 pa3jienaM yueOHON IPpOrpaMMbl
Hcnonp3oBanue reopun

rpynm

6 KoHTpoapHbIe Bonpocsl 0 paszjenaM yueOHOM mporpaMmbl
MonenupoBanne
MOJIEKYJ U KPUCTAILJIOB

7 Nzydenne pazaena  |KoHTposbHBIE BOIIPOCHI 110 pa3jienaM yueOHOU IpOrpaMMbl
[IpuknanHsie
IIPOrpaMMBbl OOLIETO
XapakTepa

8 Nzyuenne pazaena  |KoHTposbHBIE BONIPOCHI 1O pa3jienaM yueOHON IpOorpaMMbl
Crienmanu3upoBaHHbIE
MaKeThl MPUKJIAJIHbBIX
MIPOrpaMm

9 Nzyuenne pazaena  |KoHTposbHBIE BOMPOCHI 10 pa3jienaM yueOHOU MporpaMMbl

Judbdepenumansupie

YpaBHEHHUS B YACTHBIX
IIPOU3BOIHBIX

10 Nzydenne paznena  |[KoHTposbHBIE BONIPOCHI 1O pa3jienaM yueOHOU MpOorpaMMbl
Craructnueckue
TUIIOTE3bI

11 Nzyuenne pasaena  |KoHTposbHBIE BONIPOCHI 10 pa3ienaM yueOHOW TpOorpaMMbl
O6paboTKa pe3yabTaTOB
JKCIIEPUMEHTA

12 Nzydenne paznena  |KoHTposbHBIE BONIPOCHI 1O pa3ienaM yueOHOU MpOrpaMMbl
Yuyer anpuopHbIX
JAHHBIX

Y4eOHO-MeTOAMYECKUE MaTepHalbl A CaMOCTOATEIbHONW paboThl OOyJaromMXcs W3
YKClla MHBAJIKUIOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370poBbsi (OB3) mpenocrapinstorcs
B (popmax, aanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 37JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

Jlig nu1l ¢ HapyIIEeHUSIMU 3pEHHUSL:

— B Me4aTHOU (hopMe yBETUYEHHBIM MIPUDTOM,

— B popMe 3JEKTPOHHOTO IOKYMEHTA,

— B dopme aynuodaiina,

— B ITeyaTHOU opme Ha s13bike bpaits.

Jlyis U1 ¢ HAapYILICHUSMHU CTyXa:

— B IeyaTHou (opwme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

J5is nui1 ¢ HapyIIeHUsIMU OTIOPHO-ABUTATENIBHOTO arapara:

— B [Ie4aTHOH opme,

— B (hopMme 37eKTPOHHOTO JOKYMEHTA,

— B opme aynuodaiina.

JlaHHBIN TIepedeHb MOKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTA
oOyJaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.



[Ipu peanuzamuu yueOHON pabOTHI MO OCBOCHUIO Kypca «MaTeMaTuyeckue MeETO]IbI
UCCIIEIOBaHUI B  (U3MKE BEIIECTBA» HCIOJB3YIOTCS COBPEMEHHBIE 0O0pa3oBaTeNbHBIC
TEXHOJIOTMH:

° UH(POPMAITMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH;
° MIPOEKTHBIE METO/IbI O0OyUCHHUS;

J UCCIIeI0OBATEILCKIE METO/Ib B 00YUCHHH;

. npoGiieMHOE 00yueHue.

VYcnenHoe ocBOEHHE MaTepualia Kypca MpeanoiaraeT 00Jbllyl0 cCaMOCTOSATENbHYIO
paboTy aCIMPaHTOB M PYKOBOJICTBO TOM pabOTON CO CTOPOHBI MPEIIO1aBaATEIICH.

B y4yeOHOM mpoluecce MCNONb3YyIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI IPOBEIACHUS
3aHSTUN: METOJ1 IPOEKTOB, METO/1 TOMCKA OBICTPBIX PELIEHUH B IPYIIE, MO3TOBOM IITYpM.

HHSI i € OrpaHUYCHHBIMU BO3MOXKHOCTSMU 3J0POBBA MPEAYCMOTpPCHA OpraHu3anuidg
KOHCYJ’II)TaIII/Iﬁ C UCIIOJIb30BAHUEM 3J'I€KTpOHHOI71 IIOYTHI.

4. OueHo4HbIe cpeacTBA VI TeKYIIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTaluH.

4.1 ®oHp OLIEHOYHBIX CPEACTB ISl MPOBeAeHU TeKYILIero KOHTPOJIS.

— KOHTPOJIbHBIE BOIIPOCHI 110 pa3jiesiaM yueOHOU MPOrpaMMBl.

— IPaKTUYECKUE 3aJaHMUs.

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB.
1. Dransl yncneHHoOro pemenus ¢u3ndeckux 3agad Ha OBM.
2. JIuckpeTHOoe NMpecTaBiIeHUe HelTpepbIBHBIX QyHKIMNA. [ToHSTHE O Pa3HOCTHBIX MPOU3BOIHBIX
3. O611as oCTaHOBKa, IPUMEPHI U aJITOPUTMBI UMCIIEHHOTO penieHus 3aaaun Komu.
4. TOYHOCTh M YCTOMYMBOCTD PA3HOCTHOTO METO/1a. AHAIIN3 YCIOBUH YCTOWYMBOCTH.
5. Meron Ditnepa, yaydiieHHbIH MeTo Diiepa, Meton Dinepa-Komm, meton Diinepa ¢
UTEPALUIMH,

6. Meroxa Pynare-Kyrra. KonmnuecTBeHHas olieHKa MOTPEUTHOCTH YUCICHHOTO PEHICHUS 110
criocoOy PyHnre
7. Meroapl TPEXTOYEUHON MPOTOHKM Ui  pEIIeHUs  JIMHEWHBIX  OOBIKHOBEHHBIX

i epeHInANBHBIX YPaBHEHUH 2-T0 TOpPSIKA.

8. Pemenue HemuHEHHBIX OOBIKHOBEHHBIX AU(depeHIIMaIbHbIX YPaBHEHUH 2-TO TIOPSJIKA C
UCIIOJIb30BAHUEM UTEPALUL.

9. OcHOBHbIC NMPUHIMIBI MAaTEMaTHYECKOTO MoJenrpoBaHus. MozaenupoBaHue KoieOaHuit
MOJIEKYII.

10. Juddepenunansubie ypaBHeHUs KonebaHuil. BekoBoe ypaBHeHue.

11. Metoas MonTe-Kapio, MoNeKynsipHO# 1 OpOYHOBCKOW TMHAMUKH.

12. IIpumeHeHHEe TEOPUU IPYII JUIsl KAYECTBEHHOro MojieaupoBaHusa. CUMMeTpusl KoJeOaHH.
Krnaccudukarmst MOJIeKyl M KpUCTAIIOB IO TUIIAM CHMMETPHH.

13. TeopeTuko-TpyNIoOBOW aHAIN3 PACILIEIUICHUS] YPOBHEH SHEPTUH IPUMECHBIX HOHOB.

14. KomnbroTepHbI€ POrpaMMBbl 17151 MOAETMPOBAHUS MOJIEKYI U KPUCTAIJIOB.

15. Tlakets! npuknagHbIx nporpamm Mathcad, Matlab, Maple: ocHoBBI paboThI ¢ TakeTamu.

16. Taker nporpamm Comsol Femlab mst MoaenrpoBaHust IPOLECCOB TEINIOMACCONEPEHOCA.

17. Tlaxer nporpamm FlexPDE u ero npuMeHeHue.

18. MopenbHbIe ypaBHEHUs THAPOAUHAMUKY, 11 Y3UH U TETIIONIPOBOIHOCTH U KpaeBble 3a1auu
JUISL HUX.

19. Pa3zHOCTHBIE CXeMbI YHCICHHOTO PELICHHs OJHOMEPHBIX HECTAlMOHAPHBIX YpaBHEHH
TETUIONPOBOAHOCTH 1 U Dy3Un.

20. Yucnennsle MeTob!I pelieHus: ypasHeHnuit Jlamiaca u [lyaccona. CriocoObl YMCIEHHOTO
pelIeHus BOJTHOBOTO YpaBHEHUS.

21. UnTepnperariyst HAOMIOACHUH — HOHATHE MOJIENH, KJIACC MOJIENH, BEIOOP MOJAEIH.



22. Br16op kiacca MOJEIH Ha OCHOBE METO/Ia MPOBEPKH CTATHUCTUYECKUX THUIIOTE3 U MPU
MH(POPMALIMOHHOM TOIXO/IE.

23. IlepBuunas 00pabOTKa HIKCIEPUMEHTANBHBIX JaHHBIX. OMNOKH, BOZHUKAIOIINE TIPU
NEepBUYHON 00pabOTKe KCIIEPUMEHTAIBHBIX JAaHHBIX, U UX IPHYHHEI.

24. Metoapl yCpeOHEHHUs SKCIEPUMEHTAIbHBIX AaHHBIX. [IpoOiembl TOUHOCTH, BEPXHSS U
HWDKHSS TPAHHIIBI OIIMOOK SKCIIEPUMEHTA.

25. Yd4er anpuOpHBIX JaHHBIX U MH(POPMAIMOHHBIX OIIEHOK MpHU BbIOOpe Ko3dduimenta
perynasipu3anuy ¥ ONpeaeTeHUN HIDKHEH TPaHuIlbl BO3MOYKHOM OIINOKH.

26. KBa3upeabHbIe SKCTIEPUMEHTBI — METO/IbI, LIEJIH, pEIIaeMble 3a1a4H.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /IS MPOBEAeHUs MPOMEKYTOYHOI aTTecTalliu.
—UTOTOBOE 33JIaHHE.

OrneHOYHBIC CpEJCTBA JUISI WHBATUAOB W JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI BRIOMPAIOTCS C YUETOM MX WHIMBHIYATbHBIX TICUXO()U3HUECKAX 0COOCHHOCTEH.

— IIpY HEOOXOAMMOCTH HHBAJTUAM U JIMIIAM C OTPAaHHYEHHBIMH BO3MOYKHOCTSIMH 3JI0OPOBBST
MIPEIOCTABIISIETCS IOTIOJTHUTETFHOE BPEeMs TS TIOJITOTOBKHM OTBETA HA dK3aMEHE;

— NP MPOBEJACHUHN TPOTICTYPHI OTICHUBAHUS PE3yIHTATOB OOYUEHUSI HHBAJIUOB U JIUIL C
OTPaHWYEHHBIMH BO3MOXHOCTSMU 3JIOPOBbSI MPEAYCMATPUBACTCS HCIIOIH30BAHUE TEXHHYCCKUX
CPEICTB, HEOOXOMMBIX UM B CBSI3H C WX HHIUBUIYATLHBIMU 0COOCHHOCTSIMH;

— TIPH HEOOXOAMMOCTH TSI OOYYAFOIIHUXCSI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBS
W WHBAIUAOB TpOICaypa OICHUBAHHUSA PE3yJIbTaTOB OOYYCHHS IO JHUCIUILIMHE MOXKET
MTPOBOIMTHCS] B HECKOJILKO JTAIlOB.

[Ipomeypa olleHWBaHUS Pe3y/IbTATOB OOYYCHUS WHBAIUJOB WM JIUI] C OIPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3I0pPOBBSl TI0 JUCIUIUIMHE (MOIYITIO) MpPEeIyCMaTPUBACT IPEIOCTABICHHE
nHbopMani B (GOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHUSM HUX 3J0POBBS U BOCIPHSITHS
nHpOpManuu:

J1J1s1 TUTY ¢ HApYIICHUSIMU 3PCHUS:

— B TIeYaTHOU (popme yBeTMUeHHBIM mIpudTOM,

— B popMe AIIEKTPOHHOTO IOKYMEHTA.

JUJ1st U1 C HApYIICHUSIMH CITyXa!

— B Ie4aTHou (opwme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

J11st U1 ¢ HApYIICHUSIMU OTIOPHO-IBUTATEIILHOTO arapara:

— B Ie4aTHou opwme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpevYeHb MOXKET OBbITh KOHKPETU3UPOBaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyuaromuxcs.

5. [lepeyeHb OCHOBHO¥ U I0NOJTHUTEIHLHOMH Y4eOHOM JIUTepaTypbl, HEOOXOAUMOIi 1151
OCBOCHUS TMCHMILIMHBI (MOLYJIs).

5.1 OcHoBHasi MTepaTypa:

1. ®omun, 1.B. DxcnepuMeHTaIbHbIE METOIbI (PH3UKH TBEPJIOTO Tena : yueOHoe nocodue
/ 1.B. ®omuH. - Mocksa ; bepnun : [{upext-Meaua, 2014. - 186 c. : ui., cxeMm., Tabi. - bubnuorp.
B KkH. - [ISBN 978-5-4475-2829-4 ; To ke [OnekrponHsli pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=259074.

2. llonsanun, A.Jl. MeTobl pelieHus] HeIMHEHHbIX YpaBHEHHH MaTeMaTUYecKon (pU3nKu
U MEeXaHUKH [ DeKkTpoHHbI pecypc] : yuebd. mocodue / A.J]. Tlonsaun, B.®. 3aiines, A.1. XKypos.
— DOmnekTpoH. AaH. — MockBa : @usmarmiur, 2009. — 256 c¢. — Pexum nocryma:
https://e.lanbook.com/book/59377.

3. Kanwiruna, O.H. ®usnueckue metoas! uccienoBanus Bemiects / O.H. Kanbiruna, AT,
YerBepukoBa, B.JI. bepaunckuit ; MuHHcTepcTBO 00pa3zoBaHMs M Hayku Poccuiickoi
®enepanun, Kadenpa obmeit pusuku. - Opendypr : OI'Y, 2014. - 141 c. : cxem., Tabm1., Wi. -


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

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

4. Kynpsiuos, C.H. OcHOBHbIE METOJBI pELIEHUS MNPAKTUYECKUX 3a7ad B Kypce
«YpaBHEHUsI MaTeMaTu4eckoil ¢pusukm» : yaedHoe nocodbue / C.H. Kynpsmos, T.H. Paguenko ;
MunuctepctBo oOpazoBanus u Hayku Poccuiickoit @eneparu, DenepaibHOe TOCYIaPCTBEHHOE
ABTOHOMHOE 00pa30BaTEIbLHOE YUPEKICHUE BBICIIETO MPO(ECCHOHATBLHOTO 00pa30BaHuUs
«tOxubIt henepanpublii yHUBEpcUTET", DaKyIbTET MaTEeMaTHKH, MEXaHUKUA U KOMITBIOTEPHBIX
Hayk. - PoctoB-H//] : I3narenscTBO KOkHOTO (henepanpHOro yauBepcurera, 2011. - 308 c. - ISBN
978-5-9275-0879-2 ; To xe [Daekrponnsni pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=241103.

5. MHurepaktuBHble cucteMbl Scilab, Matlab, Mathcad : yue6noe moco6me /U.E.
[Tnemunnuckas, A.H. Turos, E.P. baneprtaunosa, C.1. Jlyes ; MunucrepcTBo 00pa3oBaHus HHAYKH
Poccun, @enepanbHOe TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKACHUE BBICIIETO
npodeccuoHanbHOr0  oOpasoBanms  «KazaHCkuil ~ HAIMOHANBHBIA  WCCIEIOBATEIbCKHUI
TeXHOJorn4eckuil yausepcuret». - Kazanp : U3narensctBo KHUTY, 2014. - 195 c. : Tabm., ui. -
bubmuorp. B kH. - ISBN 978-5-7882-1715-4 ; To xe [Onekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428781.

5.2 JlonoJiHUTE/ILHAS IUTEpPaTypa:

1. Maxynun, B.H. IIporpammupoBanne B AutoCAD / B.H. IlakynuH. - 2-e u3a., ucnp. -
Mocksa : Harmmonanensiii OTkpbIThlii YHUBepcuTeT «MHTYUT», 2016. - 472 c. : wi. ; To xe
[Dnexrponnslii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429829.

2. Makcumenko, JI.A. BemosnHenue turanoB 3nanuii B cpeae AUtOCAD : yaeOGHOe mocobue
/ JLA. Makcumenko, I'M. Vrtuna ; MuUHHCTEPCTBO 00Opa3oBaHHMs M HaykKd Poccuiickoi
denepanun, HoBocuOMpckuii rocy1apcTBEHHBIN TEXHUYSCKUM YHUBEPCUTET. - 2-€ U31., Iepepao.
u jom. - HoBocubupcek : HI'TY, 2015. - 115 c. : cxem., Tabm., wi. - bubmuorp.: c. 77. - ISBN 978-
5-7782-2674-6 ; To ke [Dmexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=
book&id=438412.

3. IMHaugpuxos, A.C. HubopmanuoHHble TexHOJOTHH . ydeOHOoe mocobue /A.C.
[HaugpukoB. - Munck : PUIIO, 2015. - 444 c. : un. - bubnmorp.: 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. YueOHo-meTroamueckoe mocobue mo aucHuiummae «KommbroTepHoe
MoenupoBanuey ; yaeonoe nmocoodue / T.H. I'youna, M.H. Taposa ; MunrcTEepcTBO 00pa30BaHuUs
Poccuiickoit ®enepanmu, Enenkuil rocynapcrBeHHsii ynupepcuter uMm. M.A. bynuna. - Enern :
EI'Y um. U.A. Bynuna, 2004. - 155 c. - bubnuorp. B kH. ; To ke [Dnekrponnsiii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=272142.

5.3. [lepuoguyeckne U3IaAHMSI:
1. KBaHTOBas 3J1€KTPOHHUKA.
2. duzuka TBEPIOTo Tena.
3. XKypHan skciepuMeHTaNbHON U TEOPETUUECKOH (PUBHKH.
4. XKypnan puznyeckoit XUMHUH.

6. Ilepeyenr pecypcoB  HH(POPMALMOHHO-TEIeKOMMYHUKALMOHHOW  CeTH
«HHTEpHET», HEOOXOAUMBIX VI1 OCBOCHHUS AUCHHUILINHBI (MOLYJIS).

1. Caiit HayuyHoil OumOnIMOTEKHM CcHOMpCKOTO (heAepalbHOTO  YHMBEpPCHTETa
http://files.lib.sfu-kras.ru/ebibl/umkd/94/

2. CaliT  comepxaluii  CHpaBOYHBIE  JAHHBIE  pa3IMYHBIX  KPUCTAJUIOB:
http://refractiveindex.info/.

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

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

7. Meroauyeckue YKa3aHMsl I1 OOy4YAIOIIMXCH 10 OCBOCHHIO IHCHUILIHHBI
(Mmoxyaisn).

[lo xypcy npenycMOTpPEHO HpOBEICHHUE JIEKLMOHHBIX 3aHITHHA, Ha KOTOPBIX JaeTcs
OCHOBHOM CHCTEMAaTU3UPOBaHHBIA MaTepUal.

ConpoBoK/IeHUE CaMOCTOATEIbHON pabOThl CTYAEHTOB OPIraHM30BAHO B CIIEAYIOLINX
dbopmax:

— o¢opMIIeHHE OTUYETOB TI0 JIAOOPATOPHBIM pabOTaM U MOATOTOBKA K YCTHOHM HX 3aIlUTE;

— YCBOEHHE, JIONIOJIHEHME W BHUKaHUE B pa3OupaeMble pazlienbl AUCHUIUIMHBI MpU
IIOMOIIY 3HAHU MOJIy4aeMbIX IO CPEACTBOM U3YyUEHUSI PEKOMEHIyEMOH JINTEepaTyphl;

— KOHCYNbTallUH, OPTraHM30BAaHHBIE U1 Pa3bSICHEHUS NPOOJEMHBIX MOMEHTOB IIpHU
CaMOCTOSITEJIBHOM M3Y4YE€HHUU T€X WJIM UHBIX aCIEKTOB pa3J/ielioB yCBauBaeMOW MH(OpMalUM B
JTUCLMILIUHE.

B ocBoeHnu AuMCHUIUIMHBI MHBAJIWJAMHU U JIMLAMH C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
310pOBbsl OOJIBIIIOE 3HAYEHHE MMEET WHIMBHAyaJbHas YydeOHass paboTa (KOHCYJIbTAllUM) —
JIOTIOJTHUTENBHOE PA3bsICHEHUE y4eOHOr0 MaTepuana.

WunuBuayanbHble KOHCYJAbTAllMM TIO MpPEeAMETY SBIAIOTCS BaXXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIUM MHJIMBUIyaIU3allMi 00yYeHHUsI U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEeXAy IMpernojaBaTesieM M OOy4yarolmIMMCs HWHBAJIMIOM WM JIMLOM C OTPaHUYEHHBIMH
BO3MOXHOCTSIMHU 3/I0POBBSI.

8. llepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX MPH OCYLIECTBJIEHUH
00pa30BaTeJIbLHOI0 MPoOLEcca MO AUCHUILINHE (MOYJII0).

8.1 IlepeueHb HH(POPMALMOHHBIX TEXHOJIOTHA.

WNHudopmanrioHHbIe TEXHOJIOTUH - HE TPETYCMOTPEHBI.

8.2 IlepeuyeHb HEOOXOAMMOTI0 MPOTPAMMHOI0 00ecnedeH s,

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

8.3 IlepeueHb HH(POPMATMOHHBIX CIIPABOYHBIX CHCTEM:

1.Dnekrponnas oubnuoreunas cucrema ELIBRARY.RU (http://www.elibrary.ru)

2. CaiiT, coaepKaluii ClipaBOYHbIE JaHHBIC PA3JIMYHBIX KPUCTAIIOB UCTIOIB3YEMBIX JIJIS
naszepos: http://refractiveindex.info/.

9. MarepuajnbHo-TexHnyeckass 0a3za, Heo0XoauMasi UIA  OCYHIeCTBJIEHHS
o0pa3oBaTe/IbHOI0 NpoLecca N0 JUCHHILIMHE (MOAYJII0).

No B pator MarepuanbHO-TEXHUYECKOE 00ecrieueHre TUCLUILUIUHBI
(MOysIsl) ¥ OCHAIIEHHOCTh
1. Jlekunonusle 3aHaATHs | Jleknuonnas — aymutopuss  Homep  320C,  ocHamieHHas
IIPE3EHTALlMOHHON TEXHUKO.
2. JIaGopatopHble Aymutopus  Homep 320C ¢ kxommbroTepamMH Ui
3aHATHUS MaTeMaTHYeCKOT0 MOAEIMPOBAHUSI.
3. CamocrosTenbHas Kabuner 1y caMoCTOATENbHOW pabOThl, OCHAICHHBIH
pabota KOMIBIOTEPHON TEXHMKOW C BO3MOXHOCTBHIO MOJKIIOYEHUS K
cetu «MHTepHET», MPOrpaMMOi SKPaHHOTO YBEJIWYECHUS U
00eCreyeHHbI JOCTYNIOM B 3JIEKTPOHHYIO HMH(OpPMAalMOHHO-
00pa30oBaTeNIbHYIO CPEly YHUBEPCUTETA.
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PELHEH3UA

Ha pabouyro nmporpammy 1o auciuiummae b1.B.03 "MaTtemaruueckue METOIbI HCCIISTOBAHUS B
¢u3uke Beniectsa ' i moarotoBku MaructpoB HarpasieHus 03.04.02— ®usuka, marucrepckas
nporpamma — ®u3nka KOHIEHCUPOBAHHOTO COCTOSHUS

VYueOHas mucruruimHa «MaTeMaTHdecKue METObl MCCICIOBaHUS B (DH3MKE BEIISCTBAY
CTaBUT CBOEW 1IE€TBI0 OCBOCHUE YHCIICHHBIX METOJIOB pacueTa U METOJI0B MaTeMaTHUYeCKOTO
MOICTTUPOBaHUS (PU3MUECKUX MPOIIECCOB, TPHOOPETEHUE MPAKTUICCKIX HABBIKOB PEIICHUS 3a/1a4
(U3HKY KOHJCHCHPOBAHHOTO COCTOSTHUS BEIIECTBA M CMEXKHBIX pa3felioB (U3UKH (KBAHTOBAs
AJIEKTPOHUKA, CIIEKTPOCKOMHMS U T. I1.) € Uctosib3oBanneM OBM. B 3anauy yueOHON 1UCHUIIIMHBI
BXOJHWT TaKXK€ O3HAKOMJICHHE C OCHOBHBIMU TMPUHIIMIIAMHU CO3JaHHS DKCIEPUMEHTATBHBIX
YCTaHOBOK, COIPSDKEHHBIX C YyCTpolcTBaMu 00paboTku uH(popMauuu l3ydenue matepuana
COTIPOBOXIACTCS M3JI0)KEHHEM COOTBETCTBYIOIIEI0 MAaTEMAaTHYECKOTO amnmapara.

B pesynbTaTe n3ydeHust Kypca MaruCTpaHT JOJKEH:

— UMETh YETKHUE MPECTABJICHUS O COBPEMEHHBIX MAaTEMAaTUUECKUX METO/IaX UCCIIEIOBAHUS
B (pU3MKe BEIlIECTBA;

— OCBOWTH  METOJIbI  YWCJACHHOTO  PEIICHHUs] TMPUKIATHBIX  3a7ad  (U3HKH
KOHJICHCUPOBAHHOTO COCTOSIHHSI BEIIECTBA;

— OCBOWTH HCIIOJIb30BAaHUE ITAKETOB TMPHUKIATHBIX TPOrpaMM Kak OOIIEro xapaxkrepa
(Mathcad, Matlab, Maple), tak u cnenuanusuposannsix (Comsol Femlab, FlexPDE), mns
perieHus 3a/1a4 YUCICHHBIX PACYETOB M MATEMaTHIECKOTO MOJICTUPOBAHUS;

— OBIIQJIETh OCHOBHBIMH TPHUEMaMU MaTeMaTHYECKOW 0OpabOTKH SKCHEPUMEHTATBHBIX
JTAHHBIX;

— OBJIaJIETh OCHOBAMHU aBTOMATHU3aIMH (PU3NUECKOTO SKCIIEPUMEHTA.

PabGouas mporpamma mucruriauHbel ' MaremaTudeckue METOJbl UCCIAEAOBAaHUS B (PU3HUKE
BemiectBa " cocraieHa B coorBercTBuU ¢ @I'OC BIIO no nanpasnenuto noarotoBku 03.04.02
dusnka, kBapuKkanus (CTENEHb): MarucTp GU3NKH.

Peniensenr: '
1.¢.-m. H. podeccop, PI'BOY BO «KyoI'Y» - é} _ E.H. Tymaes
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