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10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 120 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocraBui: C.H. XKabuH, xann. ¢us.-Mar. HayK, IOIIEHT

[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl THPOPMATHKH U BRIYUCIUTeNsHONU Maremaruku 06.02.2020



AHHOTANMA

JlaHHBIA Kypc HalpaBieH HAa (OPMHUPOBAHUE HABBIKOB pabOTHI ¢ Pa3HOOOPAa3HBIMHU YUCICHHBIMU JaHHBIMH C
nomotsio nHcTpyMeHToB MATLAB. Tlpu pemiennn mpukiIagHbIX 3a/1a4 caMOro Pa3HOTo THUIA OY€Hb YacTo
BO3HHUKAET MOTPEOHOCTh B ONEPUPOBAHUU OONBIIMMH MAaCCUBAMH YHCICHHBIX AAHHBIX KOTOPBIE UMEIOT TOT
WJIN MHOM CMBICIT B paMKax MOCTaBJICHHOM Mpo0ieMbl. YMEHNE U CIIOCOOHOCTh aHAJIM3UPOBATh TaKHe JaHHbIC,
BBISIBJIAATH M3 HUX HanOosee MHPOPMATHUBHYIO 4acTh OE3yCIIOBHO MOJE3HBI AJs JI00Oro mccienosarens. B
OCHOBY Kypca JIeDNI pa3ielibl U 3a/1adud U3 O0JIaCTH BBIYMCIUTEIHHON JrHEHHOW anreOphl. [TomuMo camoit
00paboTKM AAHHBIX, KypC TakXKe 3HAKOMUT C METoAaMu M BO3MOKHOCTsAMHU cpenbl MATLAB mno c6opy u
00MEHY JaHHBIMHU C BHEIITHUM 00OPY/IOBaHUEM.

Kypc mpencrapnsieTcst mosie3HbIM Ui CTY[CHTOB, IJIAHUPYIOUIMX B OyayIleM 3aHUMAaThCs JESTeNbHOCTBIO,
CBSI3aHHOW €O cOopoM U 00pabOTKOW OJKCIEPUMEHTANBHBIX JAaHHBIX, a TaKke IOCTPOSHUEM
9KCIIEPUMEHTAJILHBIX YCTAHOBOK CO CIOXKHBIM CLIEHAPUEM IIPOBEACHUS U3MEPEHHI.

1. leau u 3apauu

eap AUCUMNIMHBI

dopMupoBaHHE HABBIKOB OOPa0OTKM JAHHBIX M MOAETUPOBAHUS (PU3MUECKUX CHUCTEM C IOMOLIBIO
COBPEMEHHBIX BBIYHCIUTEIbHBIX HHCTPYMEHTOB (MATLAB) ans nanpHeiniero MCHoib30BaHUSI B
MPUKIAAHBIX OONACTAX HAayYHOH W MHXKEHEPHOW IesATeNIbHOCTH; (opMHpOBaHHWE HWH(OPMALMOHHON
KYJIBbTYpBbI, HCCIIEA0BATEIbCKUX HABBIKOB U CIIOCOOHOCTH MPUMEHATh 3HAHHS Ha MIPAKTHKE.

3agaun AUCOMIIHHBI
— ®opmMupoBanue y o0ydaronuxcs: 6a30BbIX 3HAHNH 110 OCHOBAM YHCJIEHHOTO MOJICIMPOBAHNS;

— (opmMupoBaHHE HABBIKOB HCIIOJIb30BAaHHUSA BBICOKOIIPOM3BOAUTEIBHBIX COBPEMEHHBIX PACUETHBIX
HWHCTPYMEHTOB Ha rpumepe cpeast MATLAB;

- (I)OpMI/IpOBaHI/Ie I/IH(i)OpMaIlI/IOHHOfI KYyJIbTYypbl: YMCHUC JIOTMYCCKU MBICIUTh, MPOBOAUTH
J0Ka3aTCJIbCTBa OCHOBHBIX YTBep)i(Z[eHI/Iﬁ, YCTAHABJIMBATb JIOTUYECKUE CBA3U MCKAY IOHATUAMMU,

— (dopmMupoBaHHE YMEHHH W HABBIKOB MPHUMEHSTh MOJIYYCHHbIC 3HAHMA [JIs1 DPELICHHs 3ajad
TEOPETUUECKOI0 U OSKCIEPUMEHTAJIBHOIO XapakTepa, CaMOCTOSTEIbHOIO aHajlu3a I10JIy4YeHHbIX
pe3yabTaToB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbI €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
IIOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEATh TIyTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYIO TEXHUKY M CEpBHMCHI ceTH HHrepHeT B
“H()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH




NPOTrpaMMHbIE CPEACTBA IIPU PELICHUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATb YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTUYECKUE METOABl W TMPUKIAIHOE [POrPAMMHOE
TpeOOoBaHus MHYOPMALIMOHHOM OE30IIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX — 3a4ad B
npodeccuoHaIbHON 0bnacTu
OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOoTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

MHTEJUJICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
u (WwiM) TexXHOJOrmYeckod wuHpopMauud B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYEeCKUE METO/bl UCCIEI0BAaHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMUTEPATYPHI, HAYYHBIX CTaTel
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpodecCHOHATBHOM 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
Hay4YHO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHUA TIPOLIECCOB M SABIECHUN B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-1.8 Brnameer HaBbIKamMu pabOTBI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHUPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWIIa TIOBEJCHUS U pabOTHI B
COBpPEMEHHOH Hay4HO 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MatepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBE/ICHUS HAYYHOTO SKCIIEPUMEHTA

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paOOThI
JAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOuCHMS )

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeNIAIOIIME HU3yyaeMoe SBJIEHHME, U IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIMYHNHBI

[1K-3 CnocoGeH BbIOMpATh U IPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON IPeAMETHOM 00IacTH

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  WCIIONBb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTH MNPHUONMKECHHBIX aHAIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

— ITpuHnmne! ycrporictsa s361ka MATLAB;
— UCTIOJIB3yeMble PUEMBI M METOJIBI HanucaHus nporpamMm B cpene MATLAB.

YMETb:




— BBIOMpATh ONTUMANIbHBIEC AJITOPUTMBI I PEIICHHS 3a1a4 (PU3NUIECKOTO MOACTUPOBAHNUS;

— pa3pabarbIBaTh NOJHBIE 3aKOHUEHHBIE TporpaMMebl B cperic MATLAB;

— paspabarbiBath nporpamMmsl B cperie MATLAB kak HHAMBHILyaldbHO, TaK U B KOMaHJIE;

— IPUMEHSTh QYHKIIMOHAJIBHBIN, TPaJUIIMOHHBIN U MIa0JOHHBIN MOAXO/BI ATl HAIMCAHUS IPOTPaMM;

— WCIOJB30BaTh 3HAaHUS 1O HHGOpMATUKE [UIS TPWIOKEHUS B HayYHO-UHHOBAIL[MOHHOH,

KOHCTPYKTOPCKO-TEXHOJIOTMYECKOH U MTPON3BOACTBEHHO-TEXHOJIIOTHUECKO chepax AeaTeIbHOCTH.
BJIaJIETh:

— SI3BIKOM IIPOTPaMMHPOBaHUs cpenoil pazpadorku MATLAB;

— METOJaMM PELICHMs] BBIYUCIUTENBHBIX 33134 C UCI0JIb30BaHUEM IOAKIIIOYAEMBbIX I1AKETOB;

— HHCTpYMEHTaMu cOopa JaHHBIX, pegocrapisieMbiMu cpenoiit MATLAB;

— MerojaMu 00paOOTKM OJKCIEPUMEHTAIBHBIX JaHHBIX M HX CI0CO0aMH HMX BH3YaJbHOIO
MIPEICTaBICHUS;

— HaBBIKOM CaMOCTOSITEIILHOTO U3yUeHHUsI JIFOOBIX HOBBIX JUIst ce0st obiacreli npumenennss MATLAB Ha
OCHOBE 3HaHMM O MPUHIHUIIAX €T0 yCTPOICTBA.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 3uaxkoMcTBO co cpenoit MATLAB 4 8
2 ANTOpUTMBI INHEHHOH anreOpsl 8 12
3 Ontumuzanmonnsie 3agaun (MHK, CG, ] 12
HeJMHEHHAast ONITUMM3ALIH)
4 JuckpeTu3zaius HeNpepHIBHBIX 3a/1a4 8 12
5 YpaBHEHUS B 4aCTHBIX MTPOU3BOAHBIX 8 12
6 O0paboTka FKCTIEpUMEHTATIBHBIX JAHHBIX 8 12
7 UcnonbzoBanue MATLAB s cOopa 3 12
JTaHHBIX U YIPaBICHHUS 000PyI0BaHUEM
8 [Ipoekr 8 40
Hroro yacos 60 120
[ToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 4 (Becennuii)
1. 3nakomcTBoO co cpenoit MATLAB

Untepdeiic nporpammuoii cpeast MATLAB. Komananas crpoka. Tumbl nanaeix. MATLAB-
ckpuntel U MATLAB-dpynkiuu. OO0nacti BHIUMOCTH IEPEeMEHHBIX. BekrTopa, MaTpHIibI,
pa3pekEHHbIE MaTpUIbl, MHOTOMEPHBIE MAacCHBBI, ONEpalMy HajJ HUMH. Busyanuzanus JaHHBIX:
rpauKy, JIUHUN ¥ OBEPXHOCTH HMOCTOSHHOTO YPOBHS, BEKTOPHBIE MOJIS,, THCTOIPAMMBI, 3JIEMEHTBHI
aHUMAaLIUH.

2. AnropuT™Mbl TMHEWHON anreOpsl




pobiemMa npeacTaBIeHus BEIIECTBEHHBIX YHCEN B TaMATH MalluHbl. [Ipubmkenue BeIYUCIeHNH B
apudMeTnke ¢ TaBaronield Toukoi. OCHOBHBIE 3aja4d JIMHEWHOH anreOpbl: MeToisl pemeHus
CHUCTEM JIMHEWHBIX anreOpanyecKux YpaBHEHMH, 3ajad Ha COOCTBEHHBIC 3HAYCHUS W 3a1aud O
CHHTYJSIPHOM pa3iokeHnu MaTpuilbl. QR-pasnokeHune u mpobnema moucka KOpHEH IMOJIMHOMOB
BBICOKHX cTeneHell. IlpsMbple M WTEepaunOHHOE METOnbl AJs 3agad JHMHEHHOW anreOpel. Ymcio
00yCIIOBIEHHOCTH MaTPHIIBL.

3. Onrumusanuonusie 3anaun (MHK, CG, HelvHelHas ONTHMH3a1[H )

[Ipencrapnenrie 00 ONTHMU3ALMOHHBIX 33jla4aX W METOAbl HMX pelleHus. MeToJ] HauMEeHbBITUX
KBaJpaToOB, METOJl CONPSLKEHHBIX I'PaIUCHTOB, MeTOIbl HpIOTOHA 1Sl HENMHENHBIX 3a/1a4.

4. I[I/ICKpCTI/BaLII/ISI HCTIPCPBIBHBIX 3a1a4

dopmupoBaHue alreOpandecKoil 3aJadu U3 3aJJaHHOM HENpepbIBHOW MHTErpo-auddepeHunaibHoi
3agaun. YwncieHHoe uHTerpupoBanue u auddepeniuposanue. Pemenne cucreM 0OBIKHOBEHHBIX
muddepeHanbHbIX ypaBHeHH. [IpoennpoBanue 3agadv B 3aJaHHBIA (yHKIMOHAIBHBIN Oasmc.
Brictpoe nuckperHoe npeobpazoBanue ypre. MHTEpONsus U CruiaiiHbl, B-criaifHbl.

5. YpaBHEHUS B YACTHBIX IPOU3BOIAHBIX

JluckpeTusanus 4acTHBIX NPOM3BOIAHBIX Ha PEryisipHbIX ceTkax. IIpoOiema 3amaHus TpaHUYHBIX
ycioBuil. PaboTta ¢ paspexeHHbBIMH MaTpulaMy. AJANTHBHAs TPUAHTYISLUS JBYMEPHBIX 3a7ad U
METOJ] KOHEYHbIX 31eMeHToB. dopmupoBanue Marpun JuddepeHHaIbHbIX ONepaTopoB UL
(yHKUMH, 3aJaHHBIX HAa  TPUAHTYSLUOHHBIX  ceTKaxX. Bwusyammszaumss  pacu€ToB  Ha
TPUAHTYJIILIUOHHBIX CETKAX.

6. O6paboTKa SKCIIEPUMEHTATILHBIX JJAHHBIX

[lpumMeHeHre ONTHMU3AIMOHHBIX METOAOB K 3a/ad€ O HAaWMEHBIINX KBaJapaTax B KOHTEKCTE
alMpOKCHMAIUM  OKCIIEPUMCEHTAJBHBIX JTAHHBIX 33aJaHHOM (YHKIHMOHAIBHONH 3aBHCHUMOCTBIO.
BbiuncnieHne TOTpEeIIHOCTEe HAWJECHHBIX IApaMeTpPOB AaNNpPOKCUMHPYIOIIEH (QYHKIHH, YYET
HOTPELIHOCTH BXOJHBIX JaHHBIX. Peanmsanus kpurepueB Xxu-kBajipar, Koamoropora-CMupHOBa.
DneMeHThl 00pa0OTKM CHTHAJIOB W W300pakeHwid. I[loporoBasi, mpocTpaHCTBEHHAas M YacTOTHAs
¢dunbTpanum.

7. Ucnonb3oBanrie MATLAB nnst cOopa naHHBIX U yIIpaBlIeHUs 000pyI0BaHHEM

3HakoMcTBO ¢ BO3MOKHOCTsMU MATLAB B o0macty aBTOMaru3WpoBaHHOTO cOopa JaHHBIX U
YVOpaBJICHUSI SKCIEPUMEHTAIBHBIM O00O0pyJOBaHUEM. AmMapaTHble M JIOTHYECKHE HHTEP(EnChl
UCTIONb3yeMble TPH MOAKIIOUCHUH O00OpyaoBaHUS K KommbioTepy. CkopocTe cOopa M mepenadu
na"HbIX. OcobeHHOCTH TUQPOBOH perucTpaunu gaHHbX. Teopema KorenbHukoBa.

8. IIpoekr

Pemenne ydvammmucs TBOpYECKOW 3aJaddl pacu€THOTO XapakTepa ¢ TNPUMEHEHHE METOJIOB,
OCBOCHHBIX B paMKax Kypca.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

KommproTepHBIii Ki1acc ¢ TOCKOH, MPOEKTOPOM HITH TEJIEBU30POM, MOIKIIOUEHHBIM K CETH.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JiTEparypa
1. MATLAB [Tekct] / B. I1. Ipsikonos - M.JIMK Ilpecc,2014



JomnonHurensHas aureparypa

1. IMapannensHoe nporpammupoBanue B cpeae MATLAB 15t MHOTOSIEPHBIX B MHOTOY3JIOBBIX
BBIUMCIIUTENBHBIX MamuH [ Tekct] : [yue6. mocobue mis By3oB] / k. Kennep ; nayd. pexn. /1. B.
Hy6poB .— M. : U3n-Bo Mock. ya-Ta, 2013 .— 296 c.

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

1. http://mathworks.com

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHsaTHAX HCIIONB3YIOTCS MYIBTUMEUITHBIE TEXHOJIOTHUH, BKIIIOUAst JEMOHCTPALMIO SKpaHa, U
nueH3upoBanHbIi mpoxykT MATLAB.

B mporecce camMocTosTensHON paboThl 00yJaronuecs Herob3yrT npoaykr MATLAB.
9. MeTtonu4yeckne yKazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILITHHBI (MOXYJIs)

OOyuatomuiicsi Kypcy HODKEH OCBOUTH METOABI pabOThl C YWCICHHBIMH JAHHBIMH, HayYHUTHCS
(dbopMHUpOBaTh YMCIICHHBIEC 3a/1a4 MOJAEIUPYIOIUE (U3HMUECKHE CUTyallld, OCBOUTh METOIbI PEIICHHS
TaKMX 3a/1a4, IPUMEHSTH NOJTYUCHHbIC 3HaHUS Ha IPAKTUKE.

OcBoeHHE Kypca HE CBOIMTCS TOJNBKO K IOCCHICHHIO 3aHATHH. OCHOBOW YCHENIHOTO IMPOXOXKICHHS
Kypca SIBJISIeTCSl CAMOCTOSITENIbHAS paboTa 00yJaroerocs, KOTopast BKIIIOUaeT B ceOs:

- BBIIIOJIHEHUE €KEHEICJIbHBIX JOMAIIHUX 3aJaHuMH;
- IpopabOTKy MPUMEPOB MIPOTPaMM C 3aHSTHI;
- U3y4YeHUE JIOTIOHUTEIHHBIX MAaTepPHAIOB 110 MOHOTPa(UsIM, CTAThSIM U CIIPABOYHHUKAM.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllN.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 2
kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: C.H. XabwuH, xauz. ¢wus.-mMat. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH U

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1aq OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYECKUe METOAbl U TPUKJIAJHOE MPOrPAMMHOE
TpeOoBaHUA MHPOPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Ajis  pELIEHHMs  HAydHbBIX  3a1ad B
npodeccuoHaIbHON 00nacTu
OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

MHTEJUICKTYaJbHOTO aHaln3a HH(OPMALMH IPH PEUICHUU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIIEHO
OCBaMBaTh HOBBIE TEOPETHYECKUE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

OIIK-5.2 OOmagaer CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWI Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOH)

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIACTIX

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOI'PaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJIEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

[IK-1.7 Croocoben omeHuBath TpedyeMbie Ppecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA




[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U

[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B
aHaJiM3a HayYHBIX JaHHBIX

XOJIE HAYYHO-MCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUYCHMS )

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeJIAIOIIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METO/IOB, HCHOJIb3yeMbIX Ha OBM, BBYHCIUTEIHHON
I1K-3 CnocobeH BbIOUpATh U IPUMEHSTh CIO)KHOCTH  HCIONb3yeMbIX  allOPUTMOB U 00beMa
noaxozsiiee 000pyI0BaHKUE, HHCTPYMEHTBI M |TPEOYEMBIX BEIMHUCIMTEIBHBIX PECYPCOB

METO/IbI UCCIIENOBAHMMN IS petenus 3ana4 B |[1IK-3.2 3maer o0nacth M KPUTEPUH [PUMEHUMOCTH
130paHHON NPEIMETHON 00IacTH HCIIOJIb3YEMbIX ~ TEOPETHYECKHX IIOAXOM0OB W yMEHHE
OLICHUBATh TOYHOCTH MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh [MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
MPUMEHUMOCTB HCIIOJIB3yEMBIX METOHUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei
METOJIOB

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus IUCHMIUIMHBI «DH3MYECKOe MOJECIMpPOBaHHE C TOMOIIBI cpeabl Matlaby
00yJaromuiicst JOmKeH:

3HATh:
— Ilpunnumne! ycrporictsa sizpika MATLAB;
— HCIIONIb3yeMble MPUEMBI U METO/IbI HamucaHus nporpamm B cpene MATLAB.
yMeTh:
— BBIOMpATh ONTHMAJIbHBIE AITOPUTMBI AJIs pelleHns 3a/1a4 (PU3NIeCcKOro MOJICITUPOBAHYS;
— pa3palarbIBaTh NOJIHBIE 3aKOHUEHHBIE TporpaMMel B cpere MATLAB;
— paspabarbiBarh porpamMmsl B cpesie MATLAB kak HHAMBHIyanbHO, TaK H B KOMAH]IE;
— NPUMEHATh (YHKINOHAIBHBIN, TPAIUIUOHHBINA 1 IAOTOHHBIN MOIXOAbI AJIsl HATMCAHUS IPOTPaMM;
— WCNONB30BaTh 3HAHUS 1O HHPOpPMATUKE Ml NPWIOKEHUS B  HAyYHO-MHHOBAI[MOHHOM,
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON U MPOU3BOACTBEHHO-TEXHOJIOIMYECKON chepax AesiTeIbHOCTH.
BJIaJeTh:
— SI3BIKOM TIPOTPaMMHPOBaHUs cpeoit pazpadorku MATLAB;
— METOAMH PEIICHNS BBIYMCIUTENBHBIX 3a/1a4 ¢ UCIOJIB30BAHUEM MOAKIIOUYAEMbIX TAKETOB;
— MHCTpYMEHTaMu cOopa JTaHHBIX, TpeocTapisieMbiMu cpenoil MATLAB;
— MeTomaMu OOpabOTKM OSKCHEPUMEHTANBHBIX MJAaHHBIX W HMX CIOCO0aMH HMX BH3YaJbHOTO
[IpEeCTaBICHMUS;
— HaBBIKOM CaMOCTOSITEIILHOTO U3yUYEHHs JIIOOBIX HOBBIX JUIst ce0st obnacreit npumenennss MATLAB na
OCHOBE 3HaHUH O MPUHIMIIAX €0 yCTPOUCTBA.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

TunoBble KOHTPOJIBbHBIE 331aHKS JJIS1 TEKYLIETO KOHTPOJIS:

1. Peann3oBarh anropuT™M BBIYMCIECHHUS 2-HOMBI BEKTOpA, HE MPUBOMSIIMNA K BBIXOLY 3a PaMKH
HOpPMAaJIM30BaHHOM 00J1aCTH YKCeN B UX MAIIMHHOM IPE/ICTABICHUH.

2. B Matlab’e 3anansl Mmarpuna A ¢ pasmepoM (n X n) u marpuna b ¢ pasmepom (n x 1), 4To 03Ha4YarOT
samucu: A\b, b'/A u A/b? B uém otianune A\b u inv(A)*b?

3. Hamucare mporpammy oOIpeAeseHus] MaTpHUIbl CBSI3HOCTH UL rpada 3aJaHHOTO B BHJE Habopa
{Pn,Qn} map cBsa3aHHBIX y3710B. Pn,Qn — HOMepa CBSI3aHHBIX y3JI0B

4. Hanmcare mporpaMmy, BHU3YaJU3UPYIOLIYIO BOJHOBYIO (DYHKIMIO 3JIEKTPOHA aroMa BOJOPOAA B
COCTOSIHUY 3aJ]aHHOM KBaHTOBBIMH YuCiIaMH (n,l,m)

5. PeanmzoBarh Qypbe-QUIBTPAIIMI0 BEKTOPA C MOMOIIBIO OBICTPOTO JUCKPETHOTO MPEOOpa3oBaHMUS
dPypre

6. Hammcare mporpamMMy ONpeAeNSIONIyI0 TEH30p HHEPUUH TBEPAOTO Tela C paclpeieieHueM
TUIOTHOCTH 3aJaHHBIM Ha TpeXMepHOW ceTke. HaiiTu riaBHBIE OCHM M 3HAUCHHS TJIABHBIX MOMEHTOB
MHEPLIUU



7. OOBSICHUTH ANTOPUTM TIOVCKA KOPHEH MOJIMHOMA N-0i CTereH! ¢ ucroiib3oBanneM QR-paznokeHus
corpoBoXkAameil Matpuisl. Kakue npenMyiiecTsa MMeeT 3TOT COoco0 Moncka KOpHen?

8. C momomupto uactpymenta PDE-tool pemnts 2D 0 HampaBisieMbIX MOAX JIEKTPOMArHUTHOTO OIS
B METAJJIMYECKOM BOJIHOBOJE JIMITUYECKOIO CEUEHUS.

9. Peanu3oBaTh aJrOPUTM WHTEPIHOJSAIMU TIAJAKOW (YHKIUH, 33/JaHHON Ha CETKE C MCIOJIb30BaHUEM
MOJIMHOMOB YeObIIeBa.

10. Hamumcare mporpaMmy ammpoKCHMalMd SKCIEPUMEHTAJIbHBIX JAHHBIX C TOMOINBI0 (YyHKIHU
M3BECTHOTO BUAA. JI KakIO0M TOYKM 3aBUCUMOCTH 33JaHbl MOTPEIIHOCTH JaHHbIX. IIporpamMma
JIOJKHA BBIYMCIIATH 3HAYEHUS ONTUMU3UPYIOIIUX apaMeTPOB U OLIEHKY UX IIOIPEIIHOCTEH.

11. Hamucarps mporpaMMy BbIUMCIEHUS! KojieOaHuii B nenu ¢ HenuHeiHoit BAX N-o0pasHoro turma.
(Hampumep,  TyHHENbHbIH  auox)  OmnpesenuTh — MapaMeTpsl,  NPUBOMAIINE K PEXUMY
JNeTEPMUHUPOBAHHOTO Xa0ca.

12. Hammcate mnporpamMmy pemieHus ogHomepHoro ypaBHeHus LlpenuHrepa ¢ HCIONb30BaHHEM
6azucHoro Habopa QYHKIMH TrapMOHHYECKOTO OCIUIIISATOPA.

13. CocTaBuTh anropuT™ pelieHus 3aqaqu 00 n3oMophHOCTH TpadoB MATPHUIA CMEKHOCTH, KOTOPBIX
HE UMEET KPaTHBIX COOCTBEHHBIX YHCEIL.

14. Hanmucarps nporpaMMy cxkatusi M300pakeHHs ¢ UCTIoNb30BaHueM SV D-pa3znokeHus.

15. PeanuzoBars nporpammy npocinymuBanugs COM — mopra u OTHpaBlieHHs] JTaHHBIX 4Yepe3 3TOro
HOPT.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

[MpoMesxyTouHas artecralys 10 IUCHUILIMHE «Du3ndeckoe MOJETMPOBAaHHE C TIOMOINBIO CPEIbl
Matlab» ocymectsnsiercs B popme 31 hdhepeHImpoBaHHOTO a4éTa.

1. O6mme nmpuHIMIBL padoTet MATLAB.

1.1. UnTepdeiic cpenst pazpadoTku nporpamm MATLAB.
1.2. TlpencraBnenne 4rces C MIaBaoei TOYKOM.

1.3. CTpoku, BEKTOpa U MaTpuIlbI.

1.4. Pa3pexeHHbIE MaTPHIIBI.

1.5. Bo3MOXHOCTH CUMBOJIbHBIX BBIYUCIICHUH.

1.6. CrnendyHkuun

2. ANTOpUTMBI TMHEWHOW anreOphl.

2.1. PaznoxeHust MaTpuIl

1. pasnoxeHue XojaeccKoro

2. QR-paznoxenue

2.2. Anropumtsl pemenus CJIIAY

1. mpsiMBbIe METOZBI

2. uTepalnyvOoHHbIE METObI

2.3. AJIOTpUTMBI pElIeHHs 3a7a491 Ha COOCTBEHHbBIE 3HAYCHUS MATPHII
1. TlonHas 3amaua Ha COOCTBEHHBIE 3HAYCHUS

Bpamenus Axoou

Hesasnas QR-ureparus

Anroput™m «Pa3aensii u BnacTByil» i TPEXIUATOHANBHBIX MaTPHII
YacTuyHas 33/1a4a Ha COOCTBEHHBIE 3HAYCHUS

METOJ IPOCTHIX UTEPALAN

D = N W N =

MeTO/1 00paTHBIX HTEPALuit

3. MeToJbl KPbUIOBCKOIO IIOAIIPOCTPAHCTBA

2.4. SVD — pa3noxeHne MaTpHil

2.5. uckperHoe npeobpazoBanue Dypne

3. OnTuMu3alMoHHBIE 3aa4H.

3.1. Meron HaMMEHBIIINX KBAJPaTOB

3.2. I'paaveHTHBIN CIIyCK U METOA CONPSKEHHBIX TPAIUEHTOB

4. luckpeTu3alys HEIpepbIBHBIX 3a/1ad.

4.1. Cetounsle npezcTaBieHus QYHKIMHA, 1nphepeHInaIbHBIX 1 HHTETPAIbHBIX OIIEPATOPOB.



4.2. Pemienua OJY ¢ HauadbHBIMU yCIOBUSAMU

4.3. Pemienusa OJlY ¢ rpaHUYHBIMEU YCIOBHIMHU

4.4. B-crutaiiHel.

4.5. IlpoennpoBanne MHTETpo-IudepeHnanbHbIX 3aa4 B MPOCTPAHCTBO HAOOpa OPTOTOHAIBHBIX
byHKIIH]

5. YpaBHeHMs B YACTHBIX POU3BOAHBIX

5.1. 3amauu Ha PETYIAPHBIX CETKAX

5.2. 3amauu Ha TPUAHTYIUPOBAHHBIX OOJIACTSIX

5.3. PDE-tool

6. O6paboTKa SKCIEPUMEHTAILHBIX JaHHBIX

6.1. AnmpoxcumManus TaOIMYHBIX JAHHBIX C MOMOILBIO 3aJaHHOHN (PyHKIIMOHAIBHOM 3aBUCUMOCTH.
6.2. OueHka MorperHocTei napaMmeTpoB anpOKCUMAIUH.

7. COop naHHBIX U yIpaBiieHHE 000pyIOBaHUEM

7.1. Yrenue u 3anuch (Haiion

7.2. Ucnonb30BaHue MOPTOB AJis1 OOMEHA JAHHBIMU C BHEITHUMH yCTPOUCTBAMH

Kputepun onennBanus
10 - BoicTaBnseTcst CTYIEHTY, yCIEIIHO 3alllUTHBIIEMY BCE HEOOXOAMMBIE MPOEKTHI, MOKa3aBIIEMY
BCECTOPOHHHUE, CHCTEMAaTH3MpPOBaHHBIC, IIyOOKHE 3HAHMA Y4YeOHOM NpPOTrpaMMbl JUCLMILUIMHBI,
CBOEBPEMEHHO U I'PAMOTHO BbIIIOJIHUBLIEMY BCE JOMAIIIHUE 3a/1aHUs
9 - BsoicTaBisieTcs CTYACHTY, YCHEIIHO 3allUTHUBIIEMY IIOAABISIONIEEe OOJBIIMHCTBO MPOEKTOB,
MOKa3aBIIeMy IIIyOOKHe 3HaHHMS y4eOHOH IpOrpaMMbl JIUCHUIUIMHBI, CBOEBPEMEHHO U TI'PAaMOTHO
BBINIOJTHUBIIEMY BCE JJOMAITHUE 3a1aHHUS.
8 - BreicTaBigercd CTYOEHTY, YCHEIIHO 3allUTUBLIEMY IPOEKTHI, MOKA3aBUIEMY XOpOIIWE 3HAHU
y4eOHO porpaMMbl JUCHUILINHBI, BBIOJIHUBIIEMY JOMAIIHUE 33JaHUS.
7 - BpIcTaBisieTcsl CTyAEHTY, 3alllUTUBIIEMY IIPOEKTHI, €CJIM OH TBEPJO 3HAET Marepuai U 1o CyIIEeCTBY
U3JIaraeT ero, rpaMOTHO U CBOEBPEMEHHO BBITIOIHUI OOJIBIIYIO YACTh JOMAIIHUX 3aJaHHMH.
6 - BricTaBnseTcs CTYAEHTY, 3alIUTUBIIEMY MPOEKTHI, €CIIN OH TBEPJO 3HAET MaTepHall U MO CYIIECTBY
M3J1araeT ero, 'paMOTHO BBINOJHUI OOJBIIYIO YacTh JOMAIIHUX 3aaHHM.
5 - BricTaBnsieTcs CTYAEHTY, 3allIUTUBIIEMY IPOEKTHI, €CIIN OH TBEPJO 3HAET MaTepHall U MO CYIIECTBY
U3j1araeT ero, yMmeeT NPHUMEHSTh IOJIy4YEHHbIC 3HAHUS Ha TNPAKTUKE, BBIIOJHWI OOJBIIYIO 4YacTb
JOMalIHUX 33JIaHUH, HO JOITyCKAeT B OTBETE WM B PEIIECHUH 33]ja4 HEKOTOPBIE HETOYHOCTH.
4 - BrIcTaBnsieTcsl CTYACHTY, HE 3allUTHBILEMY MPOEKTHI, €CIM OH NAET MpaBUIIbHBIE (HOPMYIHPOBKH
0a30BBIX HOHATUH M MOKET IPUMEHATH IOIyYSHHBIE 3HAHUS 110 00pa3ily B CTAHAAPTHON CUTYalHH.
3 - BeicraBisieTcs CTyACHTY, HE 3allUTHBILIEMY IPOEKTHI, €CIM OH JNAET HEeIOCTATOYHO IIPABUJIbHBIC
¢dbopmMynupoBkH 0a30BBIX MOHATUH, HApPYLICHHUS JIOTHUYECKOM MOCIENIOBATEIbHOCTH B H3JIOXKCHUN
IPOrpaMMHOTO Marepuana, HO MPH 3TOM MOXKET MPUMEHATh IOJydeHHbIE 3HaHMA MO o0pasly B
CTaHAAPTHOW CUTYalUH.
2 - BroicTaBnsieTcsi CTyICHTY, KOTOPBIA HE 3HAeT OOJbIEH 4acTH OCHOBHOTO COAEP)KaHUS y4eOHOM
IpOrpaMMbl TUCLUIUIMHBI, JOMyCKaeT rpyOble OmMOKH B (HOPMYIHMPOBKAX OCHOBHBIX ITOHATHI
JUCUUIUITMHBI U HE yMEET HMCIIOJIb30BaTh MOJYYCHHbIE 3HAHUA NP PEIICHUHN THUIIOBBIX MPAKTHUECKUX

3ajad.
1 - BeicraBnseTcst CTYOEHTY, KOTOpBIi He CIOCOOCH CGOpPMYIUpOBaTh OCHOBHBIC IOHSTHUSA
JUCLUIUIMHBI U HE YMEET MCIIOJIb30BaTh MOJYUYEHHbIE 3HAHUS IIPU PEILIEHUM TUIIOBBIX NPAKTHUUECKUX
3a/ad.

5. MeTonuueckune MaTepuasbl, onpeneasonie NPpoueaypsl OeHUBAHUA 3HAHUI, YMeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JupdepeHnrpoBaHHBINA 3a4eT MPOBOIUTCSA IO MTOraM TEKyIleH YCHEeBaeMOCTH M CIa4dM JOMAIIHUX
3a/laHui, IPEyCMOTPEHHBIX NMPOrpaMMON TUCHUIUIMHBI, IIyTEM OpPraHM3alUH CHENHUAIBHOTO OIpoca,
MPOBOIMMOI0 B YCTHOW WJIM TMHCBbMEHHOW ¢(opme. 3aliuTa OJHOTO WIM HECKOJbKHUX HPOEKTOB B
3aBUCUMOCTH OT CJIOXHOCTH ITPOUCXOINUT UHANBUAYAIBHO B TEUEHUE CEMECTpA.



