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1 Hean n 321244 U3yUYeHNUs JUCHUNJIMHBI (MOYJIs).

1.1 Ileanb ocBOEHUS AU CHUILIHHBI.

VYuebnas aucuuiuiiHa «KOMITbIOTEpHBIE TEXHOJOTMH B HayKe U OOpa30BaHUW» CTABUT
CBOEH IIEJIbI0 OCBOEHHE UHCIEHHBIX METOJIOB pacueTa M METOJO0B MAaTeMaTHYecKOro
MOJIEIUPOBAHUS (PU3NIECKUX MTPOIIECCOB, MPUOOPETECHHE MPAKTHUECKUX HABBIKOB PELICHHUS 3a/1a4
(GU3UKN KOHJEHCUPOBAHHOI'O COCTOSIHMS BEIIECTBA U CMEXHBIX Pa3/enoB (PU3MKH (KBaHTOBas
AIIEKTPOHUKA, CHEKTPOCKOIHS U T. I1.) ¢ Hcnoiib3oBanneM DBM. B 3anauy yueOHOM TUCIUTUTMHEL
BXOJHUT TaKXX€ O3HAKOMIIEHHE C OCHOBHBIMH IPUHIMIIAMU CO3AAaHUS HKCIEPUMEHTAIbHbIX
YCTAHOBOK, CONPSDKEHHBIX C YCTpoHCTBaMH 00pabOTKH HH(OPMAIIHH.

JUis yCHemHOro OBJAaJeHUs MaTepuajoM Kypca HEOoOXOAMMBbI 3HaHMA W3 JIMHEHHOM

anreOppl, MaTEeMaTUYECKOTO aHAlM3a, TEOPUH BEPOSATHOCTEH, MAaTEMaTHYECKOW CTAaTHUCTUKH,
(GU3UKN KOHJEHCUPOBAHHOI'O COCTOSHUS, UH(OPMATUKH U IIPOTrPAMMHUPOBAHMSL.

1.2 3apauyu IMCHMIIMHBI.
CoCTOAT B OCBOCHHH CTYyJICHTAMH MAaTeMaTHYCCKUX METOJOB B (DM3MKM BeIIeCTBA U
noctmxkenusa komnerennuu [1K-3.

1.3 MecTo AucHUILIMHBI (MOYJs) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl.

Huctunnuna «KoMObplOTEpHbIE TEXHOJOTUU B Hayke U OOpa3oBaHUM» OTHOCHTCA K
6a3oBoii yactu bioka 1 "lucuunmnsl (Moaynu)" yueOHOTro mjiaHa.

s ycmemrHoro OBNAJCHHS MaTepuaJoM Kypca HEOOXOAMMBI 3HAHHS U3 JIMHEHHOM
anreOppl, MaTEeMaTHYECKOTO aHAllM3a, TEOPUH BEPOSTHOCTEH, MAaTeMaTHYeCKOW CTAaTHUCTUKH,
(bU3UKN KOHIEHCUPOBAHHOTO COCTOSIHUS, MH(POPMATHKHU U IPOTPaMMHUPOBAHUSL.

1.4 TlepeuyeHb IUVIAHMPYeMBIX pPe3yJIbTATOB 00Y4YeHHMs MO AUCHHMILIMHE (MOIYJIO0),

COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJbTaTaMH OCBOCHHA 00Pa30BaTe/ILHOM IPOrPAMMBI.

N3yuenune nanHo# yueOHOM TUCIUTIITMHBI HAIPABJICHO Ha (OPMUPOBAHKE Y 00YUIaAIOIUXCS
cnenyronmx komnereHmnuii (ITK-3):

Ko v HanmeHnoBanue nHanKaTopa™ PesynbTarhl 00y4eHHS IO AUCITUTIINHE

IMK-3 Cnoco6eH NMpoBOANTh AHAJIM3 M TEOPETHYECKOEe 0000IIeHHe HAYYHBLIX JAHHBIX B COOTBETCTBHM C
3aJa49aMH HCCJIeT0BAHUS
KOMHI)I-OTepHI)IC TEXHOJIOTMH B HAYKE 1 3HaHMe METOJIOB YHCICHHOTO pemIeHu NPUKIAAHBIX 3a1a4
006pa3oBaHNK (U3MKHM KOHJEHCUPOBaHHOTO

‘YMeHue UCIOIb30BaTh NAKEThl IPUKIIAJHBIX IPOrPAMM Kak
obmero xapakrepa (Mathcad, Matlab, Maple), Tak wu
crenuanusupoBannbix  (Comsol Femlab, FlexPDE), nus
peIIeHHsI 3a/1a4 YUCIICHHBIX PACUYeTOB U MATEMAaTUYECKOrO
MO/ICITUPOBAHUSL.

BiiajeHue  OCHOBHBIMH  [PHEMaMH  MaTE€MaTHYECKON
00paboTKK SKCIIEPUMEHTAIBHBIX JTAHHBIX.

2. CTpyKTYypa u coep:KaHue TUCIHUTLTHHBI.

2.1 Pacnipenenenue TPy10éMKOCTH THCHHUIJIMHBI IO BUAaM padoT.

OO1ast Tpy10EMKOCTh TUCITUILTUHBI cocTaBisieT 6 3au.ea. (216 yacoB), Mx pacmnpeneneHue
1o BUJaM paboT mpescrasieHo B Tabmune (s cryaeaToB ODO).

Buz yuebHoit paboTsl Bcero CemecTpsl
4acoB (gacsl)
9 10
KounrakTHasi padora, B TOM 4ncJe: 60,5 | 30,2 | 30,2
AyauTopHbIe 3aHATHS (BCero): 60 30 30
3aHATHSA JIEKIIMOHHOI'O TUIIA 30 16 14
JlaGopaTopHble 3aHATHS 28 14 16




3aHATUS CEMHHAPCKOTO TUTIA (CEMUHAPBI, TPAKTHYECKHE - - -
3aHSITHSI)
HNuasi konTakTHasi padora: 0,5 0,2 0,3
KonTpons camocrositenbaoi pabotsl (KCP)
[Tpomexxyrounas arrectanus (MKP) 0,5 0,2 0,3
CamocrosiTeJibHasi padoTa, B TOM 4HCIe: 128,8 | 77,8 | 51
Ilpopabomka yuebrnoeo (meopemuueckoeo) mamepuania 928 |598 | 33
Buvinoanenue unousudyanvrulx 3adanuti (no02omosxa 20 10 10
coobwenutl, npezeHmayuti)
Tloocomoska k mekywemy KOHMPOIIO 16 8 8
Kontpoub: 26,7 26,7
[ToaroToBka K 3K3aMeHy - - 26,7 - -
OO01mas Tpy10eMKOCTh gac. 216 | 108 | 108
B TOM YHCJIE KOHTAKTHAS 60,5 | 30,2 | 30,3
pabota
3ad4. el. 6 3 3

2.2 CTpyKTYpa AMCHUTIIMHBI:

Pacnpenencuue BUIOB yueOHO!M pabOThI U KX TPYJOEMKOCTH T10 pa3zeiiaM JUCIUTUIAHBL.
Paznensl qucHMIUIMHBL, U3ydaeMbie B 9 cemectpe (ounas hopma)

KonmnuaectBo yacos
Bueaynut
. AynuTtopHas
Ne HaumenoBanue pa3znenos Beero paGota ;561?;
J | 113 JP | CPC
1 2 3 4 5 6 7
1. BBenenue. 14 2 - - 10
o |Auddepennnanbrpie ypaBHeHHUs 17 2 - - 13
3. PasHocTHBIE METOEI 14 2 - 10
4 |KonebaresnbHble COCTOSHUS 18 2 - 3 14
5, |Hcmonb3oBaHKHe TEOPHH IPYIIT 16 4 - 3 10
6. |MonenupoBaHue MOJIEKYI U KPUCTAILIOB 17 2 - 4 13
7 |lIpuKiagHble mporpaMMsl 00IIErO Xapakrepa 118 | 2 - 4 78
Hmoeo no oucyuniune: 107,8| 16 - 14 77,8

[Mpumeuanne: JI — nexuun, [13 — npaktuyeckue 3ansatus / cemuHapsl, JIP — mabopatopHbie

saasaTusi, CPC — camocrositennpHas paboTa CTy/IeHTa




Pacnpenenenue Bu10B yueOHOM pabOThI U MX TPYIOEMKOCTH T10 pa3zesiaM JUCLUUTUINHBL
Paznensl qucuumnunel, uzydaemelie B 10 cemectpe (ounas gpopma)

KonuuectBo yacos
AynutopHas BI:);%TIT
o
HanmenoBanue paznenos Beero paoora pa6ota
K
a1 OMPLogp | cpC
0JIb
2 3 4 5 6 7
Crernuanu3upoBaHHbIC TAKETHI MPUKIIATHBIX 19 2 5 2 10
IporpaMm
Huddepennmanbaple ypaBHEHHSI B YaCTHBIX 19 2 5 2 10
MIPOU3BOTHBIX
CTaTHCTUYECKHE THIIOTE3BI 22 4 5 3 10
O06paboTka pe3yabTaTOB SIKCIEPUMEHTA 20 2 5 2 11
VYyer anpuOpHBIX JaHHBIX 23,7 | 4 6,7 3 10
Hmozo no oucyunaune: 108 | 14 | 26,7 | 12 51
Bceeo: 2115| 30 | 26,7 12 51
2.3 Coaep:xaHue pa3aesioB TUCHUIIAHBI:
2.3.1 3aHaTHda JeKIHOHHOI0 THIIA.
®opma
Hanvenoarme Cogeprxanue pasaeia TEKYILETO
pasznena AeP pasit yi
KOHTPOJIS
2 3 4
Bsenenue OcCHOBHBIE MIOHSATHUS BEIYUCIUTEIHHON GUBUKU K
Juddepennmanbabie OCHOBHBIE CBEACHUS O YHCICHHOM K
ypaBHEHUS WHTETPUPOBAHNN OOBIKHOBEHHBIX

T depeHIMaIbHbIX YpaBHEHUH B PU3HKE C
HAYaIbHBIMH YCIOBUSIMHU

Pa3HocTtHbIE METOIEI Pa3zHOCTHBIE METOIBI PEIICHUST KPAEBBIX 3a7a4 K
(hU3HKH, OTIMCHIBAEMBIX OOBIKHOBEHHBIMU
T depeHIMaTbHBIME YPaBHEHUSMU

KonebarenbHble MareMaTnyeckre METObI UCCIIEI0OBAaHUS K
COCTOSTHUS KoJIeOaHUH MOJIEKYI U KPUCTAJIJIOB
Hcnonb3oBanue Hcrnonbs30BaHKne TEOPETUKO-TPYIIIOBBIX METOIOB B K
TEOPUH IPYIIIT YHUCJICHHBIX pacyeTax
MopenupoBanue N3yuyeHnue KOMIIBIOTEPHBIX IIPOrPamMM JUIst K
MOJIEKYH H MOJIETTUPOBAHUS MOJIEKYJI U KPUCTAIIJIOB
KpHCTAJIJIOB
[TpuknanHele N3yuenne makeToB NPUKIAJHBIX IPOrPaMM K
IIPOTrpaMMBbl 00ILEro o01iero xapakrepa
Xapakrepa
Crnennanu3npoBaHHbBIE N3yuenune criennaan3upOBaHHBIX [TAKETOB K
MTaKEThI IPUKJIATHBIX MIPUKJIAJHBIX [IPOrpaMM
IIPOrpaMMm
HuddepeHunansHbie OcHOBHBIE CBEICHUSI O METOAAX YHCIEHHOTO K
YpaBHEHHUS B YACTHBIX | HHTETpUPOBaHUs U depeHIInaIbHbIX ypaBHEHU N
IIPOU3BOIHBIX B YaCTHBIX ITPOU3BOJHBIX, ONMCHIBAOIINX

MponCcCChbl KOHBCKIMU U TCIJIOMACCOIICPCHOCA




10.| Crarucrnueckue [TpuHATHE CTATUCTUYECKUX TUIIOTE3 IIPU K
THIIOTE3bI 00paboTKe SKCIIEPUMEHTAIBHBIX JAHHBIX
11. Oo6paboTka Metobl 00pabOTKH HKCHIEPUMEHTAIBHBIX JTaHHBIX K
pe3yIbTaToB
HKCIICPUMEHTA
12.| VYwuer anpuopHbIX VY4er anprOpHBIX JaHHBIX IPH 00pabOTKe K
JTAHHBIX Pe3yabTATOB HKCIIEPUMEHTA
2.3.2 3aHATHS CEMUHAPCKOT0 THIIA.
3aHATHA CEMHHAPCKOTO TUIIA IO TAHHOMY KYpCY HE IPEIyCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHS.
dopma
Ne HanmenoBanue nabopaTopHbIX padoT TEKYLIErO
KOHTPOJIS
1 3 4
1. |[MopgenupoBaHHe KOIEOAHUI KPUCTATITUUECKON PEHIETKH Ortuer 1o
1abopaTopHOit
pabote
2. |V3yueHne KOMIBIOTEPHBIX IPOTPAMM JUIsl MOACTHPOBAHUS MOJICKYIT U Ortyer no
KPUCTAILIOB 71a00paTOPHOI
pabote
3. |M3yueHne nakeToB NMPHUKIIAJHBIX IPOTPaMM OOIIIEro xapakrepa Ortyer no
1abopaToOpHOit
pabote
4. |W3yuyeHue crienualn3UpOBaHHBIX MAKETOB MPUKIIAIHBIX TPOrPaMM Ortuer o
71a00paTopHOit
pabore
5. |IIpuHATHE CTATUCTUYECKUX TUIIOTE3 IPU 00PAOOTKE SKCIIEPUMEHTAIBHBIX Ortuer o
JTAaHHBIX nabopaTopHOit
pabore
6. |MeTopl 00pabOTKU IKCTIEPUMEHTAIBHBIX JAHHBIX Ortuer o
nabopaTopHOi
pabote

2.3.4 IlpuMepHasi TEMATHKA KYPCOBBIX padoT (IPOeKTOB)
KypcoBblie paboThI - HE IPEAYCMOTPEHBI

2.4 TlepeyeHb y4eOHO-MeTOAUYECKOI0 00ecniedeHusl VISl CAMOCTOSATEIbHOI padoThI
00y4YaOIIUXCS M0 JUCHHUILIMHE (MOYJIIO)

IlepedyeHp yueOHO-METOINYECKOTO O0ECTIEYSHH S TUCITUITITMHbI
Ne Bun CPC IO BBITIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI
1 2 3
1 Nzydenue paznena  |KoHTposibHBIE BOIIPOCHI IO pa3/enaM yueOHON IporpaMMel
Bsenenue
2 Wzyuenue pazgena  |KoHTposibHBIE BOIIPOCH MO pazesiaM yueOHOH MporpaMMBl.
Juddepennmanbabie
YpaBHEHMSI
3 Nzyuenune paznena  |KoHTposbHBIE BOIIPOCHI MO pa3enaM YI4eOHOM MporpaMMbl
Pa3HocTHbBIE METOIEI




4 N3yuenne paznena  |KoHTpoJbHBIE BOMPOCHI IO pa3zeiaM y4eOHOM mporpaMmbl
KonebarenbHble
COCTOSIHUS

5 N3zyuenue pasnena  |[KoHTposbHBIE BOIPOCHI 110 pa3zaenaM ydyeOHOM mporpaMmbl
Hcnons3zoBanue Teopun

rpynm

6 KoHTpopHBIE BOMIPOCHI 1O pa3ienaM y9eOHOM MporpaMMbl
MopenupoBanue
MOJIEKYJ U KPUCTAJIIIOB

7 N3zyuenue pasnena  |KoHTposbHBIE BOIPOCHI 110 pa3zaenaaM yuyeOHOM mporpaMmbl
IIpuknanxele
IIpOrpamMMsbI OOIIIEro
Xapakrepa

8 N3ydenue paznena  |KoHTpoibHBIE BOIPOCH! 110 pa3jienaM yueOHOH IPOrpaMMel
Crienmanu3upoBaHHbIE
HaKeThl TPUKIATHBIX
porpamMm

9 N3zyuenue paznena  |KoHTposbHBIE BOIPOCHI 110 pa3zaenaM yd4eOHOM MporpaMmbl

Juddepennranbabie

YPaBHEHMS B YaCTHBIX
ITPOU3BOJIHBIX

10 Nzyuenue paznena  |KoHTposIbHBIE BOMPOCH MO pa3fesiaM yueOHON IporpaMMel
CraTucTHYECKHUE
TUIIOTE3BI

11 N3zyuenne paznena  |[KoHTposbHBIE BOIPOCH 110 pa3zeiaM yu4eOHOM mporpaMmbl
O06paboTka pe3ynbTaToB
SKCIEPUMEHTA

12 Wzyuenue paznena  |KoHTposibHBIE BOIIPOCH! MO pasjenaM yueOHOH NporpaMMsl
VYuer anpuopHbIX
JTAHHBIX

Y4eOHO-MeToIMYeCKHe MaTepualibl JUIsl CaMOCTOSTENbHOW padoThl O0ydarommxcs u3
YuCiia MHBAJIUAOB | JIMIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310poBhs (OB3) mpenocTraBmsitoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37]0POBbs U BOCHPUATHS HH(DOPMAIIH:

Jljig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B [Ie4aTHOU (opMe yBeTUUEHHBIM IIPU(TOM,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B (popme aynuodaiina,

— B I1e4aTHOM opme Ha si3bike bpaiins.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B Ie4aTHou opme,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.

Ji U1l ¢ HapyUIeHUsIMU ONIOPHO-/IBUTATENILHOTO anmapara:

— B [Ile4aTHOU popme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayanodaiina.

JlanHblil IepedeHb MOXKET ObITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTa
00yYaroIIMUXCsl.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.



[Ipu peanuzanuu yueOHOH pabOTHI MO OCBOCHHUIO Kypca «MaTeMaTH4ecKue METOJbl
UccleOBaHUH B (HU3MKE BEILIECTBA» HUCIOJIB3YIOTCA COBPEMEHHbIE 00pa3oBaTeNIbHbIC
TEXHOJIOTUU:

. UH()OPMALMOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHU;
. MIPOEKTHBIE METO/IbI O0YUEHUS;

. UCCIICI0BATEIILCKIE METO/Ibl B O0Y4CHHU;

J npobieMHOe 0OyUueHHE.

VYcnemHoe ocBoeHHE MaTepualla Kypca IpezrnonaraeT OOJbIIYI0 CaMOCTOSTEIbHYIO
paboTy acCIUPaHTOB U PYKOBOJACTBO 3TOM pabOTOM CO CTOPOHBI MPENoAaBaTENICH.

B yueOHOM mporniecce UCTIONb3YIOTCS AKTUBHbIE U MHTEPAKTUBHBIE (DOPMBI IPOBEICHUS
3aHATUI: METOJI POEKTOB, METOJ] MOMCKa OBICTPHIX PELICHUH B TPYIINE, MO3TOBOM MITYPM.

I[J'IH JUI ¢ OrpaHUY€HHBIMHU BO3MOKHOCTAMU 3J0POBBA IMPCAYCMOTpPEHA OpraHH3alnsa
KOHCYJH)TEIIII/II\/JI C UCITIOJIb30BaAHHEM BHCKTpOHHOfI ITIOYThI.

4. OueHo4YHbIE CPeCTBA 1/l TEKYILIEro KOHTPOJIsl yCIeBaeMOCTH U IPOMEKYTOYHOM
aTTecTaAlMH.

4.1 ®doHx OLIEHOYHBIX CPEICTB /sl MPOBEeHUs TeKYLIEero KOHTPOJIS.

— KOHTPOJIbHBIE BOTIPOCHI 110 pazjesiaM y4eOHON TPOrpaMMBl.

— IMIPaKTUYECKHE 3a/IaHUsI.

IlepeyeHb KOHTPOJILHBIX BOIIPOCOB.

. DTarnbl YUCIEHHOTO pemIeHus: (pu3nyeckux 3aaa4d Ha DBM.

. JluckpeTHoe npeacTaBieHne HelpepbIBHBIX QyHKIUH. [ToHATHE 0 Pa3HOCTHBIX MPOU3BOIHBIX

. O0111as MOCTaHOBKA, IPUMEPHI U AITOPUTMBbI YUCIIEHHOTO pelieHus 3agaun Komm.

. TOYHOCTB M YCTOMYMBOCTH PA3HOCTHOTO METO/A. AHAIIN3 YCIOBUN YCTOMYHBOCTH.

Meton Oilnepa, ynyduieHHbIH MeTon Oinepa, meron Oinepa-Komm, merton Oilnepa ¢

UTEpALVSIMH,

6. Meron Pynre-Kyrra. KonmuecTBeHHasi oIleHKa MOTPENIHOCTH YHCICHHOTO PEHICHUS TI0

cniocoOy Pynre

MeTtoapl  TPEXTOYEYHON  MPOTOHKM  JUId  pElIeHHs]  JIMHEHHBIX  OOBIKHOBEHHBIX

TuQdepeHIaIbHbIX YpaBHEHUH 2-T0 MOps/IKa.

8. Pemenne HenmHEHHBIX OOBIKHOBEHHBIX AH((epeHIInaNbHBIX YpaBHEHUH 2-TO TOPSIKa C
MCIIOJIb30BAaHUEM UTEpALUiL.

9. OcCHOBHBIE TPUHIIAITEI MAaTEMaTHYECKOTO MojiepoBaHus. MojenupoBanue KosiaeOaHui
MOJIEKYJI.

10. Inddepennnanbubie ypaBHeHus kojaebaHmii. BekoBoe ypaBHeHue.

11. Meronsl MonTe-Kapio, MonexkyssipHoi 1 GpOyHOBCKON AMHAMUKH.

12. TlpumeHeHUe TEOPUH TPYIII Il KAYeCTBEHHOTO MOAeTpoBanus. CHMMETpHsI KOJIeOaH .
Knaccugukarus MoneKysn U KpUCTaJIJIOB MO THIIaM CUMMETPUH.

13. TeopeTHKO-TPYIIOBOI aHAIN3 PACHICTUICHUS] YPOBHEH YHEPTUN MPUMECHBIX HOHOB.

14. KommnbroTepHble IPOrpaMMBbl [Tl MOJICIIMPOBAHUS MOJIEKYJT M KPUCTAILIOB.

15. TTakets! mpukiaaaabix nporpamm Mathcad, Matlab, Maple: ocaoBbl paboThI ¢ makeTamu.

16. ITaket nmporpamm Comsol Femlab ans MmonenupoBanus nmporeccoB TemoMacconepeHoca.

17. ITaker mporpamm FlexPDE u ero npumenenue.

18. MonenbHbIe ypaBHEHUS THAPOAUHAMUKY, TU((PY3UH U TETUIONPOBOJHOCTH U KpaeBbIe 3a/1a4n
JUTSL HUX.

19. Pa3HOCTHBIE CXE€MBI YHCIEHHOTO PEIICHUS OJHOMEPHBIX HECTAIMOHAPHBIX YpaBHEHHM
TETIOTPOBOIHOCTH U U Py3un.

20. Yucnennsle MeTonbl peuieHus ypaBHeHudt Jlammaca u Ilyaccona. CrocoObl YMCIEHHOTO
pEIIEHUs BOJIHOBOTO YPABHEHMUS.

21. UnTepnperanus HaOMIOAEHUH — MOHIATHE MOJAEIH, KJacC MOJAEIH, BEIOOpP MOJIEINH.
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22. BpiOop Kiacca MOJEIM Ha OCHOBE METOJa IMPOBEPKH CTATUCTMUYECKUX THIIOTE3 U MpPHU
UH(POPMALIMOHHOM IOJIXO/IE.

23. IlepBuunas o00paboTKa 3KCIEPUMEHTAIBHBIX AaHHBIX. OIMMOKHM, BO3HHUKAIOIIHME IPU
MEPBUYHON 00pabOTKE SKCIIEPUMEHTAILHBIX JAHHBIX, U HX TPUYUHBL.

24. MeToapl YCpEIHECHHUsI IKCIIEPUMEHTABHBIX NAHHBIX.  [Ipo0ieMbl TOYHOCTH, BEPXHSIS U
HYDKHSISL TPAHULIBI OIIMOOK SKCTIEPUMEHTA.

25. Yuer anpuOpHBIX MAHHBIX M HMH()OPMAIMOHHBIX OIICHOK MpU BBIOOpE KOIPGDUIIMEHTA
peryJsipu3aluy 1 ONPEICICHNN HIKHEH IPaHHUIIbl BO3MOXKHOM OIIMOKH.

26. KBazupeasibHbIC 3KCIIEPUMEHTBI — METOJIBI, 1IEJTH, PeIIacMbIe 3a1auH.

4.2 ®oHJ OLEHOYHBIX CPeCTB JIsl IPOBeeHHs IPOMEKYTOUYHON aTTeCTalHH.
—MTOT0BOE 33/1aHHE.

OneHouHble CpeAcTBA Ui HHBAJIUAOB U JIMI[ C OTPAHUYCHHBIMH BO3MO>KHOCTSMHU
3J1I0pOBbsI BEIOUPAIOTCS C yUETOM MX MHAWBUAYAIBHBIX MICUXO(U3NIECKUX OCOOCHHOCTEH.

— IIpH HEOOXOMMOCTH HHBAJIHMJIAM U JIMIIaM C OTPaHMYCHHBIMHA BO3MOKHOCTSIMH 310POBBSI
IPEOCTABIIACTCS JOIOJHUTEIbHOE BPEeMS /71l TOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpH TPOBEICHUH TPOIETYPHI OIICHUBAHUS PE3YIBTATOB 0OYUEHHSI WHBAINIOB H JIHII C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI IPEAYCMATPUBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH JJIsi 00YUAIOIIUXCSI C OTPAHMYSHHBIMH BO3MOXKHOCTSIMU 3JI0OPOBBS
U MHBAJIUAOB INpoOLEAypa OLEHMBAHUS pPE3YJIbTaTOB OOyYeHHMs 10 JAUCLUUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa onieHMBaHUS PE3yJbTATOB OOYYEHMsI MHBAIMJOB U JIMI C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMH  3JI0POBBsSI 110 JTUCHHIUIMHE (MOJYIO) TIPEAyCMAaTPHBAET MPEAOCTABICHHE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OrPAaHUYEHHUSIM MX 370POBbS U BOCIPUATHA
UHpOpMalUK:

JUiist TUT ¢ HAapyIIeHUSIMA 3PEHUSL:

— B [Ie4aTHOU (opMe yBeTMUEHHBIM IIPU(TOM,

— B popMe IEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B mIeyaTHou opme,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.

JUsist TUIT ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ariapaTa:

— B IIe4aTHOU opme,

— B (hopMe 3IeKTPOHHOTO TOKYMEHTA.

JlaHHBIN nepedyeHb MOXET ObIThb KOHKPETHU3UPOBAH B 3aBUCHMMOCTH OT KOHTHHIEHTa
oOyJaromuxcsi.

5. IlepevyeHb OCHOBHOI1 M 10TIOJIHUTEIbHOI Yu4eOHOI IuTepaTypbl, He00X0AMMOM 1J151
OCBOCHHUS TMCUHMILUINHBI (MOIYJIs1).

5.1 OcHoBHasi TUTEpaTYpAa:

1. ®omum, /1.B. DxcniepuMeHTaIbHbIE METOIbI (PU3UKHU TBEPIOTO Tela | yueOHoe mocodue
| 1.B. ®omuH. - Mocksa ; bepaun : lupexr-Menaua, 2014. - 186 c. : wi., cxem., Tad:1. - bubmuorp.
B KH. - ISBN 978-5-4475-2829-4 ; To xe [OnektponHsli pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=259074.

2. llonsaun, A.Jl. MeTobl perieHus: HelMMHEHHbIX YpaBHEHUI MaTeMaTHUeCKOW (U3UKU
Y MEXaHUKH [ DNeKTPOHHBIH pecypc] | yueo. mocodue / A.J1. [Tonstaun, B.®. aiines, A. 1. XKypos.
— OmnekTpoH. maH. — Mocksa : ®usmariutr, 2009. — 256 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59377.

3. Kanwiruna, O.H. ®usnueckue metoasl uccnenopanus Bemiects / O.H. Kanbiruna, AT
Yersepukona, B.JI. bepaunckuii ; MuarncrepcTBo o0pa3oBanus v Hayku Poccutickoit deneparuu,
Kadenpa obmeit ¢pusuxu. - OpenOypr : OI'Y, 2014. - 141 c. : cxem., Ta0x1., WI. -


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

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

4, Kyapsmos, C.H. OcHOBHBIE METOIbI pEIICHHs MPAKTHYECKUX 3a7ad B Kypce
«YpaBHEHUSI MaTeMaTU4ecKoil ¢pusukn» : yueonoe nocodue / C.H. Kynpsimos, T.H. Paguenko ;
MunucrepcTBo 006pazoBanus U Hayku Poccuiickoit denepannn, denepanibHOE roCy1apCTBEHHOE
AaBTOHOMHOE 00pa30BaTeNIbHOE YUPEKACHHUE BBICHIETO NPOPECCHOHATBHOTO 00pa3oBaHUs
«tOxwub1it dhenepanbablii yHUBEpcUTeT", DaKynbTeT MaTEMaTUKH, MEXaHUKH U KOMIIBIOTEPHBIX
Hayk. - PoctoB-u/]] : U3parensctBo FOxHOTO dhenepanproro yausepcurera, 2011. - 308 c. - ISBN
978-5-9275-0879-2 ; To ke [Dnexktponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=241103.

5. MHurepaktuHeie cucremsl Scilab, Matlab, Mathcad : yue6noe mnocobue /H.E.
[Tnemmnuckas, A.H. Tutos, E.P. Banepraunosa, C.1. [lyes ; Mun#ucTEepCcTBO 00pa30BaHMS U HAYKH
Poccun, denepanbHoe rocyapcTBEHHOE O0IODKETHOE 00pa30oBaTENIbHOE YUPEKIECHUE BBICIIETO
npodeccuoHanbHOro  obpa3zoBaHusi  «Ka3aHCKWU  HAlMOHANBHBIA  WCCIIEOBATEIHCKUN
TEXHOJIOTHYECKH yHuBepcuteT». - Kazans | MU3parensctBo 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 JlonotHUTEIbHAS JINTEPATYypa:

1. Makynun, B.H. [Iporpammuposanue B AutoCAD / B.H. Ilakynun. - 2-e uza., ucnp. -
Mocksa : Hanmonanbnsiii OTkpbiThiil YHUBEpcuTeT «MHTYUT», 2016. - 472 c. : uin. ; To xe
[DnexTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=429829.

2. Makcumenko, JI.A. Beimonanenue minanoB 3nanuii B cpene AUtOCAD : yuebHoe nocobue
/ JLA. Makcumenko, I'"M. Ytuna ; MunucrepctBo oOpa3oBaHuss u Hayku Poccuiickoit
®enepanun, HoBocuOupckuii rocy1apcTBEHHbIH TEXHUUECKUI YHUBEPCUTET. - 2-€ U3]1., iepepald.
u jor. - HoBocubupck : HI'TY, 2015. - 115 c. : cxem., Tabm., un. - bubmmorp.: ¢. 77. - ISBN 978-
5-7782-2674-6 ; To xe [Dnextponusiii pecypc]. - URL: http://biblioclub.ru/index.php?page=
book&id=438412.

3. Hlanapuko, A.C. HudopmamnuoHHble TexHOJOTMU : yueOHoe mocodue / A.C.
lanapuxos. - Munck : PUIIO, 2015. - 444 c. : un. - bubnuorp.: c. 426-430. - ISBN 978- 985-
503-530-6 ; To ke [Dnektponusiii pecypc]. - URL: http://biblioclub.ru/index.php?page=
book&id=463339.

4. I'youna, T.H. YuebGHo-MeTonuueckoe mnocobue mno nucuuiuimHe «KommbroTepHoe
MoienupoBanuey : yueonoe nocobue / T.H. I'youna, I.H. TapoBa ; MuHHCTEpCTBO 00pa3oBaHUsI
Poccniickoit ®enepanuu, Enenkuil rocynapctBeHHbl yHuBepeuteT uM. M. A. bynuna. - Ernen :
EI'Y um. M. A. Bynuna, 2004. - 155 c. - bubnuorp. B kH. ; To ke [DnexrponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=272142.

5.3. Ilepuoanyeckue U3aHUA:
1. KBaHTOBas 3/1€KTPOHHUKA.
2. ®u3nka TBEpIOTO Tea.
3. XKypHai sKcepuMeHTaIbHON U TEOPETHUECKON (PU3UKH.
4. KypnHan pu3nueckoit XuMHH.

6. Ilepeuenp pecypcoB  HH(OPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTn
«HTEepHeT», HEOOXOAUMBIX JJIs1 OCBOCHUS IUCHHUILUIUHBI (MOLYJISA).

1. Caiir  HayyHoi  OWONHMOTeKHM cHOUpCKOro  (eAepalbHOTO  YHUBEPCUTETA
http://files.lib.sfu-kras.ru/ebibl/umkd/94/

2. Caiit  cozmepXalluii ~ CIpPaBOYHBIE  JAaHHBIE  Pa3JIMYHBIX  KPUCTAJUIOB:
http://refractiveindex.info/.

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

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

7. Meroauyeckue yKa3aHusi JJsi O0y4alOIIUMXCA 110 OCBOCHHMIO JMCHUILIMHBI
(Mmony.st).

ITo Kypcy npenycMOTpPEHO NpOBEACHUE JIEKIIMOHHBIX 3aHATUH, Ha KOTOPBIX AAETCA
OCHOBHOW CHCTEMAaTU3UPOBAHHBIN MaTepUall.

ConpoBoXk/IeHUE CAMOCTOSITENBbHON pabOThl CTYJAEHTOB OPraHU30BAHO B CIEIYIOLIMX
dopmax:

— ogopMIIeHHE OTYETOB 110 JJaOOpaTOPHBIM padoTaM U MOArOTOBKA K YCTHOM UX 3allIUTE;

— YCBOGHHE, JONOJHEHHWE W BHHUKAaHHME B pa30upaeMble pas3fesbl IUCIHUILIMHBI IPH
IIOMOUIY 3HAHUM ITOJIy4aeMBbIX 10 CPEACTBOM M3YUEHUSI PEKOMEHIyEMOH JINTEPaTyphl;

— KOHCYJbTallU¥, OPraHU30BAaHHBIC U PA3bsICHEHUS MPOOJIEMHBIX MOMEHTOB MpHU
CaMOCTOSITE/IbHOM M3Y4YEHMH T€X WJIM MHBIX aCIEeKTOB pa3/iesioB ycBauBaeMoW MH(popMainuu B
JUCLIUIIIVHE.

B ocBoeHuM IUCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAHUYEHHBIMU BO3MOYKHOCTSAMH
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET WHIMBHIyajbHas ydeOHas pabora (KOHCYIbTAIlMH) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHUE Y4eOHOro MaTtepuara.

WupuBuayanbHble KOHCYJIBTAllMM 1O MPEAMETY SBISIOTCS BAXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCHUTATEIBHOTO KOHTAKTA
MEXJy IpernojaBaTeieM W O00y4arollMMCA WHBJIWIOM WJIM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBbS.

8. IlepeuyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, HCI0JIB3yeMbIX IPH OCYIECTBJICHUH
00pa3oBaTeIbHOIO MpoLecca M0 JUCHUILIMHE (MOAYJII0).

8.1 llepeyens HHPOPMAIIMOHHBIX TEXHOJIOT U,

WHdopmanoHHbIE TEXHOJIOTHH - HE IPETyCMOTPEHBI.

8.2 llepeyennb HEOOXOMMOI0 MPOrPAMMHOTI0 00ecnedeH .
1. IIporpammsbl craTuCTHYECKONH OOPaOOTKHU TaHHBIX.
2. MathCad.

8.3 IlepevyeHb MH(POPMANIMOHHBIX CIIPABOYHBIX CHCTEM:

1.DnextponHas obubnmoreunas cuctema ELIBRARY.RU (http://www.elibrary.ru)

2. Caiit, coeprKalyii ClipaBOYHbIC TaHHbBIC PA3TMYHBIX KPUCTAIIIOB UCTIONB3YEMBIX IS
naszepos: http://refractiveindex.info/.

9. MarepuanbHo-TexHUYecKasi 0a3a, HeoOXoauMasi I OCYLIECTBJIEHHS
00pa30BaTe/ILHOIO MPOLEcca MO0 JMCUUILIHHE (MOLYJIIO).

No Br paGot MarepuanbHO-TEXHHUECKOE OOecrieueHre TUCIUTUINHBI
(MOmyJisl) M OCHAILICHHOCTh
1. Jlexuunonusle 3anatus | Jlekumonnas — aymuropuss  Homep  320C,  ocHamieHHas
IIPE3EHTALIMOHHON TEXHUKOU.
2. Jlaboparopubie Aymutopust  Homep  320C ¢ KoOMIBIOTEpaMH IS
3aHATHS MaTEeMaTHIeCKOTO MOJICITUPOBAHUSL.
3. CamocrosTenbHas Kabuner 11 camMOCTOATENbHOM  pabOThl, OCHAIICHHBIN
pabota KOMIIBIOTEPHON TEXHHMKOH C BO3MOXHOCTBHIO TMOJKIIOYEHUS K
cetu «MHTEepHET», MPOrpaMMON SKPAHHOTO YBEIHUYEHHUS U
00ecne4eHHbI JTOCTYIIOM B 3JIEKTPOHHYIO HH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO CPEAy YHUBEPCUTETA.
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