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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/bHONH NPOrpaMMbl

Hucunmmna «KoMmMIbploTepHOE MOJCIMPOBAHHE B MAaTEMaTHUECKUX HCCIICAOBAHUSIX)
OTHOCHUTCS K JUCLUHUIUIMHAM 4acTH, (POPMUPYEMOIl ydacTHUKaMU 00pa30BaTEIbHBIX OTHOILICHUH,
bnoxka 1. Jucyunaunvr  (mooyau), wmomynsi «TeXHOJOTMYECKUE AaCIEKThl COBPEMEHHOTO
MaTeMaTHUYeCKOro  o0pa3oBaHMA»  y4eOHOrO  IUJIJaHA  OCHOBHOM  MpodeccCHOHaTbHOU
00pa3oBaTeNbHOW MPOTPaMMBI  BBICIIETO OOpa30BaHHs — TMPOTPAMMBI MAarucTpaTypsl IO
HampaBiaeHuto mnoaroroBku  44.04.01 Ilemarormueckoe oOpa3oBaHHME, HANPaBJICHHOCTH
(mpo¢uip) oOpazoBaTenbHONW HporpamMMbl «METOM0JIOTHS MaTeMaTHYECKOro 00pa30BaHUs»,
O04HOH (hOPMBI OOYUCHHUSI.

JlucuuruiiHa omMpaeTcss Ha pe3ynbTaThl 00ydeHUus, COPMHpPOBAHHBIE B PaMKax Kypca
OaxanaBpuaTa, a TaK)Ke IUCUUIUIMH U IPAKTUK IEPBOro rofa 00y4eHus B MarucTpaType.

Pe3ynbpTaThl M3ydeHUs TUCHUIUIMHBI SIBJISIFOTCSI OCHOBOW JUISI M3YYCHUS JAUCUIUTUIMH IS
npoecCHOHANBEHOM EATEIILHOCTH U MIPOXO0KICHHS TOCYAapCTBEHHOM UTOTOBOM aTTECTAllMU

1. Ilepeyenr mnJIaHMpyeMbIX Ppe3yJbTaTOB 00ydeHHss (00pa3oBaTebHBIX
pe3yJbTaToB) MO TUCIHUILINHE

Leab0 OCBOGHHUS IUCIHMIUIMHBI SBISICTCS IMOATOTOBKA YYUTeNs K  Oymymien
npohecCHOHANBHOM NIeATENbHOCTH: (HOPMUPOBAHHUE CIIOCOOHOCTH K TMPENOJaBaHUIO y4eOHOTO
IpeMeTa sl pa3HbIX HANPABICHUN OJATOTOBKY Ha Pa3HBIX YPOBHAX 00pa30BaHMS.

3agadeli OCBOGHMSA JUCUMIUIMHBI  SIBJISIETCS  (POPMUPOBAHUE IMPEJICTABICHUH O
KOMIIBIOTEPHBIX Cpe/lax B MAaTEMaTHUECKUX HCCIEIOBAHUAX B MEJAarOrMYecKOil NesSTEIbHOCTH U
NPUKIAJHBIX O00NacTsIX, 0TpabOTKa MOHATUHHOIO ammapaTra JUCHUILIUHBI, (OPMHPOBAHUE H
3aKperyieHHe YMEHHsS pa0doTaTh C KOMIIBIOTEPHBIMU CpellaMd B paMKax MHpodecCHOHaIbHON
JESITEIbHOCTH.

B pesynbTare ocBOEHMsI MPOrpaMMbl OOYYarOIIMICA JOJDKEH OBIAAETh CIEAYIOUIMMHU
pesyiabTaTamMu  oOydeHus (B TaOJWIle TIPENCTABICHO COOTHECEHHE O00pa30oBaTEIbHBIX
PE3yNbTaTOB O0YYEHHS MO AUCIUILIUHE ¢ MHANKATOPaAMH TOCTHKEHHUSI KOMIIETeHIINHN )

Komnerennus OO6pazoBarenbHble pe3yabTaThl JUCHUIIIMHBI
Y MHIUKAaTOPbI (aTambl popMHUPOBAHUSI KOMIICTCHIIUH)
€€ JIOCTH)KEHUS B TUCLIMIIIIMHE 3maer | Ymeer | Brmazeer
IIK-4. Cnioco0en pa3padaTbiBaTh MeTOAMYecKoe o0ecnedeHue MpeaMeTa, MpeaMeTHBIX
AUCHUILINH (MOAYJIeil) HA pa3HbIX YPOBHSIX 00y4eHHus.
UIIK 4.2. Ymeer: pa3pabaTbiBaTh OP-1
anemeHTsl YMK 1no Mmaremaruke: Hcnonssyer
JUJAKTUYECKHE  MaTepuansl U UH(pOPMaIMOHHO-
pa3aTouHble yueOHbIe KOMMYHHKAI[IOHHBIE
MaTepuaibl, 3aJaHus U 3a/]ayi; TEXHOJIOTHH ISt
MPUMEHSITh IPUEMBI OpUEHTUPOBAHUS B
OpPUEHTHUPOBaHMs O0y4aromuxcs B yuyeOHOM MaTepuaile,
y4eOHOM Marepuae, OpraHu3aliu opraHu3anuu paboTsl ¢
paboThI c MaTeEMaTHYECKUM re€OMETPUUECKUMU
TEKCTOM, reoMeTpUYeCKUMU yepTexamu, rpadpuxkamu,
4epTEKAMH, rpapukamu, YHMCJIOBBIMU JaHHBIMU,
YHUCIIOBBIMU JJAHHBIMU, BOBJICUEHUS BOBJICUEHUS
oOyyaromuxcs B padory ¢ YMK no oOyyaromuxcs B paboTy
MOJICJIMPOBAHUIO M TECTUPOBAHUIO 110 MOJICIMPOBAHUIO




IIK-5. Cnoco0eH ocymecTBISTh MOUCK, AHAJIU3 U 00pa00TKY Hay4YHOIl HHpOpMauu B
HeJISAX UCCIe0OBaHUSA NMPodIeM 00pa30BaHMs B NPeIMeTHON 00/1aCTH HATIPABJIEHHOCTH
(mpo¢uniis) marucTpart

pbl

UIIK 5.1.
HAYYHOM UH(pOpMaIInH,
HEOOX0oAUMOW i1 OOHOBJICHUSA
colepkaHuss ~ 00pa3oBaHUS  TIO
ITUCLAIIINHAM (kypcam)
PEIMETHOM obnacTu
HaIpPaBJIEHHOCTU (mpocpuist)
MarucTpaTypbl U TpaHC(hOpMaIUu
mporecca  OOy4eHHs;  METOMbBI
paboTHl ¢ Hay4YHOU WH(MOpMaIUEH;
IPHEMBI TV TAKTHYECKOMN
00paboTku HaydHO# WH(pOpMaLUU
B LeIIX ee TpaHchopManuu B
y4eOHOEe CoJIepIKaHKe

3HaeT: WCTOYHUKHU

3HaeT NCTOYHUKH

MaTEeMaTHUYCCKUX

OP-2

uHpopManuy,
CBSI3aHHBIE C
NpPUMEHEHUEM
KOMITBIOTEPHBIX
cpen B

HUCCICIOBAaHUAX

UIIK 5.2. Ymeer: BeCTH MOMUCK U
aHau3 HayyHOM uH(pOpMalUy;
OCYILECTBIISITh T TAaKTUIECKYIO
00paboTKy M aJanTaluilo HayYHBIX
TEKCTOB B IIEJIIX HMX MEpeBoJa B
yueOHble MaTepHallbl

OP-3
YMeeT BecTu
MTOMCK Hay4HOU
uHdopmanuu,
CBSI3aHHOM C
MIPUMEHEHUEM
KOMITBIOTEPHBIX
cpen B
MaTeMaTHYCCKUX
HCCJIEIOBaHUSX,
0OCBaMBaTh
KOMIIBIOTEPHBIE
WHCTPYMEHTHI
MaTeMaTHYSCKHUX
HCCIIeJOBaHMI

2. O0beM IMCHUILUIMHBI B 3aYeTHBIX eIMHULAX C YKa3aHHEM KOJIHYeCTBA aKaJleMHYeCKHUX
4YacoB, BBIJICICHHBIX Ha KOHTAKTHYI0 paldory ol0ydamommxcs ¢ mpemnojasareseM (1o
BH/IaM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEIbHYIO Pa0oTy 00y4arommxcs
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3. ConepxaHue TUCHUILUIMHBI, CTPYKTYPHPOBaHHOE MO TemMaM (pa3jeiaM) ¢ yKazaHueM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJleMUYeCKNX YaCOB U BHI0B Y4eOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u 0meeoeHH020 HA HUX KOIUYECHEA AKAOEMUUECKUX YaAco8 U
61006 YUeOHBIX 3aHAMUIL

KonmgectBo yacoB no ¢popmam
OpraHu3aluy 00y4eHHUs
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Komnerorepusie cpeasl hilas:| MIPOBEICHUS 5 8 08
CTAaTUCTHUYCCKUX pacquOB
CI/ICTCMBI JJIA HpOBeZIeHI/ISI YHUCJICHHBIX paC‘ICTOB 2 8 _ 36
CucTeMbl TSt TPOBEAECHUS CHMBOJIBHBIX PACUETOB ) 4 i 20
Bcero nmo gucuuninHe: 4 20 - 84

3.2. Kpamkoe onucanue codepicanus mem (pazoenog) OUCUUnIUHbL

Kparkoe cogep:xxanue Kypca
Tema 1. KomnbloTepHble cpeibl ISl IPOBeIeHUA CTATUCTHYECKHX PAacyeTOB

OcHOBHBIE TOHATHUS CTATUCTUKH. CTaTHCTHYEecKoe MopenupoBaHue. CTaTUCTUYECKHE
pacuetsl B oOpazoBanuu. OcHoBHoe 10 ans cratuctudeckux pacuéroB: R, cuctema SAS, Stata,
Statistica

Tema 2. Cucrembl 111 NPOBEACHUSI YMCJICHHBIX PACYETOB

OcHoBHbIE  (DYHKIIMM  CHUCTEMBl  YHCJIICHHBIX  pacyeToB. apuPMeTHYeCKue u
anreOpandeckue omepaTopbl U (QYHKIUH, QYHKIUU A7 pabOThl C KOMIUIEKCHBIMH YHCIAMU;
JIOTUYECKHE OIepaTopbl W (PYHKIIMH; BEKTOPHBIE W MATPUYHBIE OIMEpaTopbl W (QYHKIINU,
GYHKIUM Ui pelIeHUs CHCTeM HEINWHEHHBIX anreOpandyeckuX YpaBHEHH; CpeacTBa IS
pemeHus: cucteM TudQepeHInaTbHBIX YpPaBHEHUH; THUIIOBBIE CPEICTBA MPOTPAMMHUPOBAHUS U
Buzyanuzanuu. MatLab, Maxima

Tema 3. KomnbroTepHbie cpeabl 11 NPOBEAECHHS CUMBOJILHBIX Pac4eTOB

OcHOBHBIE OCOOEHHOCTH CHCTEM CHMBOJIbHBIX pacuyeroB. OcHoBHoe [IO s
CHMBOJIBHBIX pacueToB: Maple, Mathematica, MathCad, BeITTOTHEHHE CHMBOJBHBIX PacueTOB
online — Wolfram alpha.

Ilepeyenb y4eOHO-MeTOAUYECKOr0 OOecHeYeHUsl sl CAMOCTOATENbHOH pPadoThl
o0yyarommxcsi N0 JMCHUIJIMHE

CamocrosiTenpHas paboTa CTyIEHTOB SBJISIETCSI 0c000# (popMoil opraHu3anuu y4eOHOTO
mporiecca, TMPENCTaBIsiomas co0oi IUIAHUPYeMYyIO, TI03HABaTeNIbHO, OPraHU3aliOHHO U




METOAMYECKH HAIpPaBIIEMYIO JESITEIbHOCTh CTYICHTOB, OPUCHTHPOBAaHHYIO Ha JIOCTIIKCHUE
KOHKPETHOTO  pe3ysibTara, OCYHIECTBIISIEMyI0O ©0€3 TpsMOH  IOMOIIM  IPEHOAaBATEII.
CamocrosTenbHas paboTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThI U MMeEeT
IeJIbI0 3aKpeIUIeHUe M yIriIyOJIeHHe MOJyYeHHBIX 3HAHWH W HABBIKOB, IOMCK M IpHOOpeTeHne
HOBBIX 3HAHUIA, @ TAK)KE BBIITOJHCHUE YUCOHBIX 3aJaHUH, TOJIrOTOBKY K HPEICTOSIINM 3aHATUSIM
U o9k3ameHy. OHa mpexycMaTpuBaeT, Kak HpaBWiIo, pa3paboTKy pedepaToB, HamucaHue
JIOKJIaJI0B, BBIIIOJHEHUE TBOPYECKUX, WHIMBHIYAIbHBIX 3aJ[aHUd B COOTBETCTBUU C Y4YCOHOM
pOrpaMMOil (TEMaTUYECKUM TUIAHOM M3Y4YeHUs AUCIHUIUIMHBI). TeMa /Ui Takoro BBICTYIUICHHS
MOET OBITh TPEJIOKEHA IpernojaBaTeieM WM n30paHa caMHM CTYJSHTOM, HO MaTepuai
BBICTYIUICHUSI HE JIOJDKEH TyOJIMpoBaTh JEKIMOHHBIM Marepuan. PedepaTuBHbIi MaTepuad
CIly)KHT JIOTIOJIHUTEIbHOU MH(popManueil s paOoThl Ha MPAKTUYECKUX 3aHATUSAX. OCHOBHAs
1eJb JAHHOTO BU/1a paOOTHI COCTOUT B 00YYEHUH CTYAEHTOB METOJ[aM CaMOCTOSATEIILHON pabOThI
¢ y4yeOHBIM MaTepuanoM. J[Jis MOJHOTBHI YCBOSHHUS TEM, BHIHECCHHBIX B MPAKTUYCCKHUE 3aHSATHS,
TpeOyercsi paboTa ¢ mepBoucroyHMKaMu. Kypc mpemycMmarpuBaeT caMOCTOSITEIbHYIO paboTy
CTYACHTOB CO CHEUHaIbHOHN JuTeparypoil. CleayeT OTMETHUTh, YTO CaMOCTOSITEIbHas pabora
CTYZICHTOB PE3yJbTaTUBHA JIMIIb TOTa, KOTJla OHA BBITIOIHACTCS CUCTEMATHYECKH, TNIAHOMEPHO
U IIeJICHAIIPABIICHHO.
3agaHus Ui CaMOCTOSATENBHOM — pabOThl  MpPEAyCMaTPUBAIOT  WCIIOJIB30BAHUE
HEOOXOJMMBIX TEPMHUHOB M TMOHATUH 1O mpobieMaTuke Kypca. OHHM HaleIMBAaIOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OMOImorpapuyeckoro
Marepualia M JICKTPOHHBIX UCTOYHUKOB HH(OPMAIINH, WILTFIOCTPATUBHBIX MAaTEPUAIIOB. 3aIaHusI
0 CaMOCTOSITENbHOW paboTe [aroTcs MO TeMaM, KOTOpble TPEOYIOT —JIOMOJHHUTEIHHOM
popaboTKH.
OOmmii 00beM CaMOCTOSTENIBHOM pPabOTHl CTYAEGHTOB IO AWCHHUIUIMHE BKIIHOYACT
AyJUTOPHYIO U BHEAYJIUTOPHYIO CAMOCTOSTEIbHYIO padOTy CTYACHTOB B TEYEHUE CEMECTPA.
AynuTopHas caMOCTOsATeNbHas padoTa OCYIIECTBISIETCS B (YOPME BBIOTHEHUS TECTOBBIX
3aJjaHuil, Keilc-3a7a4, THMCHhMEHHBIX MPOBEPOYHBIX padOT MO TUCHHUIUIHHE. AyIUTOpHAS
caMocTosATeNbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTepUAIOB, KeHc-3a/1ad 10 pasjenam
JIMCITUTLITHHBIL.
BHeaynuTopHas camocTosiTenbHas paboTa oCyIecTBiseTcs B hopmax:
— MOJTOTOBKH K YCTHBIM JIOKJIaaM (MUHU-BBICTYIUICHUSIM);
— TMOATOTOBKA K 3aluTe pedepara;
— TMOATOTOBKA K IPYNIIOBOMY OOCYKICHHUIO TI0 TEMaM;
— TOJTOTOBKA CTEHJOBBIX JTOKJIAJIOB U MIOCTEPOB;
— pa3paboTka MPOEKTOB.
OC-1. CamocTosiTebHasA padoTa
[Tpumeps! TeM pedepaToB padboT
Hcropus pa3BUTHSI CUCTEM KOMIIBIOTEPHOW MaTEMaTHKH.
Cucrtembl TS IPOBEICHUS YUCICHHBIX PACcUYeTOB.
Cucrembl U IPOBEJICHUS CTATUCTHYECKUX PACYETOB.
Cuctembl TS IPOBEICHUS CUMBOJIBHBIX PaCUETOB.
0630p xommnbroTepHoi cpeast MATLAB.
0630p cucremsr Mathematica.
0O0630p cuctemsl Maple.
O0630p u ipumep paboTsl B cpeze Scilab.
0630p u npumep paboTsl B cucteme MAXIMA.
10 00630p u ipuMep padboTsl B cucteme R.
OC-2. KontpoubHasi padota
[IpuMepHBIil BapUaHT KOHTPOJIBHOTO 3a/ITaHHUS:
Pa3zpabotare u ommcaTh mporpammy pemeHus IudepeHIraabHbIX ypaBHEHUH B CHUCTEME
Maple,

wCoNoOR~wWNE



Onucath MaTEMAaTUYECKYI0 MOJENb, MCIONb3YIOIIY0 MaTpPUYHBIE BBIUMCIEHUS B CpEIE
MATLAB.

OC-3. Tect
TGCT I10 OCHOBHBIM INOHATHUAM AUCIHUIIIINHBI, HpHMepHBIfI BapI/IaHT BOHpOCOB HpeIICTaBJIeH B

DOC.

Jna camocmoamenvHoil RO020MOGKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem cs
UCNOIb306aNb YUEOHO-MEMOOUYEeCKUEe MAMEPUATBL:

1. [lpiranoB A.B., T'omyOoxoB A.B. KommbioTepHoe MoOIeNIMpOBaHUE W JU3alHH
MH(POPMALIMOHHOM 00pa3oBaTeIbHOM Cpelbl: y4eOHO-METOAMYECKHE PpEKOMEHIAlMU Ui
MarucTpaHTOB HampaBieHus noaroroBku «llemnarormueckoe oopazosanue» / A.B.Ilpiranos, A.B.
['ostyOkoB. — YabsHoBCk: Yal'TlY, 2016.

4. TlpuMepHble Oll€eHOYHbIe MaTepuajbl /I TPOBeJAEHUS] TEKYLIero KOHTPOJS
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAlMM 00y4aIOIIUXCS M0 IUCHUIIIHHE

Opranusanus 1 NpoBeieHNe ATTECTALMH CTY/AeHTa

@®I'OC BO B cooTBEeTCTBUHM C HpUHIMNAMU bBojoOHCKOro mporecca OpUEeHTHPOBAHbI
NPEUMYIIECTBEHHO HE Ha COOOIIeHHEe 00ydJaromeMycs KOMIUIEKCa TEOPETUYECKUX 3HAHHUH, HO
Ha BbIpa0OTKy y OakajiaBpa KOMIIETEeHLIUH — JMHAMUYECKOro Habopa 3HaHUM, YMEHU, HaBBIKOB
U JIMYHOCTHBIX Ka4yeCTB, KOTOPHIC TO3BOJIAT BBHITYCKHHKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TpYyJia U YCIEIIHO NPO(eCcCHOHAIBHO PEaTn30BbIBATHCS.

B mporiecce onenku 0akanaBpoB HEOOXOAMMO UCIOJIB3YIOTCSI KaK TPAIUIIMOHHBIC, TaK U
MHHOBAI[MOHHBIE THIbI, BUJIBI M (GOpPMBI KOHTpOJs. [IpM 3TOM NOCTENEHHO TpaaUIMOHHBIE
CpeICTBa COBEPIICHCTBYIOTCS B pycClieé KOMIIETEHTHOCTHOTO IIO/XO0Ja, a WHHOBAI[MOHHBIE
CpeZCTBa aIalITUPOBAHBI JUISl TOBCEMECTHOTO MPUMEHEHUS B POCCUICKON BY30BCKOI MPaKTHKE.

Llenbr nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHUS 0Opa30BaTEIbHOW MPOTPAMMBbI
JUCLUIUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpoMe:kyTouHasi aTTeCTAUMSA OCYIIECTBISIETCS B KOHIE CEMECTpa MW 3aBepIiaeT
U3y4yeHHe AMCLUUIUIMHBL, MOMOTaeT OLIEHUTh KPYNHbIE COBOKYIHOCTH 3HAaHUM W YMEHMH,
(dbopMEpoBaHUE ONIPEIEICHHBIX KOMIIETECHITHH.

O1eHOYHBIMU CpPEACTBAMH TEKYIIErO OLEHUBAHMUSA SBJSAIOTCS: JIOKJIaA, TECThl IO
TEOPETUYECKHM BOTPOCAaM JUCIUIUIMHBI, 3allUTa NpakTH4eckux padbor u T1.m. KoHTposb
YCBOEHMsI MaTepuana BEAETCS PEryjsipHO B TEUYEHHE BCEro CeMecTpa Ha INpaKTHUYECKUX
(ceMuHapcKuXx, 1a00paTOPHBIX ) 3aHATHUSAX.

No CPEJACTBA OLIEHUBAHMSI, OO6pazoBaTenbHBIC
/1 UCIIOJIb3YyEeMbIE JIJIS1 TEKYIIETO pe3yAbTaThl JUCHUTLIAHBI
OIICHUBAHMSI TOKA3aTeIs
dbopMUPOBaHUS KOMITETEHIIHH

Ounenounble cpeacrBa ais Tekymeii | OP-1: Mcnonszyer UKT st opuentupoBanus B

aTTecTalluu yuyeOHOM MaTepuaie, OpraHu3alu padoThl ¢
OC-1 BeicTymieHue ¢ AOKJIJ0M 10 reOMEeTPUUECKUMHU YepTeKaMu, rpadukamu,
pe3yJbTaTtaM MOArOTOBKH pedepara YHCIIOBBIMH JJAHHBIMH, BOBJICUEHUS
OC-2 KontpomnbHas padora oOydaromuxcs B paboTy 10 MOJEIUPOBAHUIO

OC-3 Tecr OP-2: 3naet uCTOYHUKH MHPOpPMALINH,

CBA3aHHBIC C IPUMEHCHUEM KOMITIBIOTCPHBIX

Ouenounbre cpeacTea st Ccpea B MAaTCMAaTUUYCCKUX UCCIICAOBAHUAX

NMPOMEKYTOUHOI aTTecTAlMU
3a4eT (IK3aMeH) OP-3: YmeeT BeCcTH OUCK HAYIHOU




OC-4 3auer B hopme ycTHOTO nH(pOpMaIuu, CBI3aHHOHN C MPUMEHEHHEM

cobecenoBaHUs KOMITBIOTEPHBIX CPEJI B MATEMATHIECKHUX
WCCIICIOBAaHHSX, OCBAMBATh KOMITBIOTEPHBIC

HHCTPYMCHTBI MATCMATHYCCKUX I/ICCJ'IGIIOBaHI/Iﬁ

Omnucanue OLEHOYHBIX CPEICTB U HEOOXOJUMOIo 000pynOBaHMS (JIIEMOHCTPALMOHHOTO
MaTepuaia), a TaKKe IpoLUeaypbl U KPUTEPUU OLICHUBAHMUS WHIMKATOPOB JIOCTHIKEHUS
KOMIIETEHIIMH Ha pa3iIMyHbIX dTanax ux GOpMHPOBAHUS B MPOLIECCE OCBOECHUS 00pa30BaTEIbHON
nporpammsel  InpeicrtaBieHbl B (DOHJE OLIGHOYHBIX CPEACTB JUIA  TEKYLIETO KOHTPOJIA
yCIIEBAEMOCTH M POMEKYTOYHOM aTTECTAlUU 110 UCLUILINHE.

Mamepuanwi, ucnonv3yemoie 0711 MeKyuie20 KOHMPOIA YCneeaemocmu
o0yuaruwuxca no OucCyunIuHne

Marepuans! Juist Opraiu3aliy TEKYIIEH aTTECTAlluU IIPEACTABIICHBI B I1.5 IPOTPaMMBI.

Mamepuanst, ucnov3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCRECAeMOCHU
odyuarlowuxca no oucyuniune

[IpuMepHbIi epevyeHb BONMPOCOB K 3a4YeTy

KoMIibroTepHbIe Cpejibl B TIEArOrHYeCKUX UCCISIOBAHUIX
KommbroTepHbIe cpe/ibl Kak CpeICTBO 00pa30BaTeIbHOTO MpoIiecca.
Brusinue kommbrotTepu3saiuu Ha cepy oOpa3oBaHHSL.
Dtarnbl pa3BUTHUSI KOMITBIOTEPHBIX CPEJl
KoMITbI0TepHBIC Cpeibl B MATEMAaTHYECKOM MOJICITHPOBAHUU
[IpuHIMTBI COYETaHUS TPAAUIMOHHBIX M KOMITBIOTEPHO-OPUEHTHPOBAHHBIX
METOTUYECKHX MOJIX0/I0B K U3YYCHHUIO YIEOHOTO MpeMETa.
7. KoMmbroTepHbIe Cpeibl B HAYYHOH e TEIbHOCTH.
8. MHcropus pa3BUTHS CUCTEM KOMITBIOTEPHOW MaTeMaTHKH.
9. Cucremsl U IPOBECHUS YUCICHHBIX PacYETOB.

10. Cucremsbl Ui TPOBEACHUS CTATUCTUYECKUX PACUCTOB.

11. Cucremsl Uit TPOBEACHUS CUMBOJIBHBIX PacyeToB.

12. Ocobennoctu pabotsl B Scilab

13. Ocobennoctu padotsl B Maple

14. Ocob6ennoctu pabotsl B Matlab

15. Ocobennoctu pabotsl B R

B KxoHIIe N3ydeHUs TUCIUIUTMHBI TIOABOASATCSI UTOTU paOOThI CTYACHTOB Ha JISKITHOHHBIX

NPAKTHYECKHUX 3aHATHSIX MyTEM CYMMHUPOBaHUsI 3apab0TaHHBIX OAJUIOB B TCUCHUE CEMECTPA.

ook wdE

Kpurtepun oueHnBaHus 3HAHUI 00YYAIOIIUXCS 110 JUCHHUILIMHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYEeHKU pabombl 00yUaAIOWUXCS

ITocemienune Pabora Ha
TTocemenue
N MPAKTUYECKHUX | MPAKTUYCCKUX | 3a4eT
JIEKIIAHA .
3aHATUH 3aHATHAX
Pas0anoBka o 2x1=2 10x 1=10
224 bamna 64 Gamra
3 BUJaM paboT OayIoB 0amIoB
cemectp | CyMMapHbIi 14 6amnoB 236 OamoB 300 GamnoB
4 dayutoB Max
Makc. 0an max max max




Kpumepuu oyenusanusa pabomsi 06yyaiowe2ocs no umoz2am cemecmpa

Ornenka bayner (3 3E)
«3a4TEHO» 151-300
«HE 3a4TECHO 150 u meuee

5. MeTtoanyeckue yKazaHus VIl 00y4arOUIMXCsl 10 OCBOCHUIO JUCHMIIIHHBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJaromMXcsi TOCEIICHHs JIEKIUH, aKTHBHOU
paboThl Ha NPAKTUYECKUX 3aHSATUAX, BBIIOJHEHHsS BCEX YUYEOHBIX 3alaHMi MpernojaBares,
O3HAKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEpaTypOH.

3anuce JIeKUH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOATENbHON paboThl oOywaromuxcs,
TpeOytomiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHUYHO, IIOCJEA0BAaTEIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOABI, 000011eHUs, HOpMYIUPOBKH. B KoHIE Jekuuun
MpenoiaBaTelib OCTaBIseT BpeMs (5 MHHYT) I8 TOro, 4TOObI OOy4aromuecs HMeIn
BO3MO>KHOCTb 3aJ]aTh YTOUHSIOLME BOMPOCHI 10 U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJINYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IIOJHOM OOBEME,
II0O9TOMY IpENojaBarellb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpbIE BOIPOCHI BBIHOCHT Ha
CaMOCTOATENLHYIO Pa0OTy CTYJIEHTOB, PEKOMEH/YS Ty WJIM MHYIO JuTeparypy. Kpome storo, mmis
JY4IIEro OCBOEHUS Marepuaja M CHUCTeMaTu3allMd 3HAaHUH MO JUCLUUIUIMHE, HEO00XOIUMO
IIOCTOSIHHO pa30uparh Marepuaibl JIEKIUI 10 KOHCHEKTaM W y4eOHbIM mnocoOusiM. B ciydae
HEO0OXO0AMMOCTH 00palaThCs K MPErnoiaBaTellto 3a KOHCYIbTalueH.

IToaroroBka K NpaKTH4YeCKUM 3aHATHAM.

ITpn moaroTroBke K IPAKTUYECKUM 3aHATHSM CTYIEHT JOJDKEH HU3Y4UTh TEOPETUYECKUI
MaTepuai 1o TeMe 3aHiTus (MCHOJIb30BATh KOHCHEKT JEKIMH, U3YYUTh OCHOBHYIO JIUTEpPATypy,
03HAKOMUTbBCS C JOMOJHUTEIBHON JIUTEPAaTypOH, IpHU HEOOXOTMMOCTH JTOMOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHbIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HUKAIOIIMX NPU OCBOCHUM TEOPETUUECKOro MaTepHaia, CTYAEHTY clielyeT oOpamarbcs 3a
KOHCyJIbTalluel K mpenojaBarento. Vs Ha KOHCYNbTallMio, HEOOXOJMMO XOPOIIO IMPOAYyMAaTh
BOITPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTu4eckoro 3aHATHs MIPENo1aBaTelb 3HAKOMUT CTY/IEHTOB C TEMOH, Orjamaer
IUIaH IIPOBEICHUS 3aHATHS, BBIIACT 33JaHus. B TeueHue OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoaBaTello 3a KOHCYJIbTallMel WK pa3bsiCHeHUusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJ0OBaHHE CO CTYICHTOM.

Pe3ynpraThl BHINOIHEHUS IPAKTUYECKUX 3aHUI OLIEHUBAIOTCS B OaJlIax, B COOTBETCTBHHU C
OaTbHO-PEUTUHTOBOI CUCTEMOI yHUBEpCUTETA.

IL1aHbI NPAKTHYECKHUX 3aHATHH

3AHATHUE Ne 1. KomnbloTepHbie cpeabl 1J1sl IPOBEACHUs] CTATHCTHYECKHX PacyeToB
1. OcHoBHBIE TOHITHS CTATUCTUKHU
2. Cratuctuyeckoe MOAEIHUpPOBaHNE
O6CY)K}I€HI/I6 Ha MPAKTHYCCKOM 3aHATUHU TEM, BBIJCICHHBIX Ha JICKIIUH.

3AHSTHE Ne 2. KomnibloTepHbIe cpe/ibl 1JIsl IPOBeIeHHsI CTATHCTHYECKUX PACYETOB
1. TIpumMeHeHME CTATUCTHUYECKHX PACYeTOB B 00pa30BaHUU
2. OcuoBHoe [1O 1st cCTaTUCTHYECKUX PACUCTOB
OO6cyxaeHne Ha MPAKTUYECKOM 3aHSATHH TEM, BBIJICJIEHHBIX Ha JIEKLIUH.

3AHATHUE Ne 3. UCTOYHUKHU TaHHBIX, (POPMATHI TaHHBIX
1. TenepanbHasi COBOKYITHOCTh M BBIOOpPKaA
2. HMcToyHMKM TaHHBIX
3. dopmarbl JTaHHBIX



O6CY)K,Z[CHI/I€ Ha NPAKTUYCCKOM 3aHATUH TEM, BbIJICJICHHBIX Ha JICKIIHH.

3AHSATHUE Ne 4. CraTucTudeckue paciyersl B R
1. Ilpumenenue, npeumMyIilecTBa u HegocTaTku R
2. Twunel nangeix B R
3. OcHoBHI paboThl B R
OO0cyxeHre Ha IPaKTUYECKOM 3aHSATHH TE€M, BbIJICTICHHbBIX Ha JIEKIUH.

3AHSATHUE Ne 5. KomnbloTepHble CHCTeMbI ISl IPOBeeHUs YUCJICHHbIX pacieToB
1. OcHoBHBIE QYHKIIMU CHCTEMBI YHCIEHHBIX PaCu€TOB
2. YucrneHHoe pelieHne CHCTEM alredpandeckux ypaBHenuii B Matlab
OO0cyxaeHne Ha IPAKTUYECKOM 3aHSATHH TEM, BbIJICJIEHHBIX Ha JIEKLIUH.

3AHSATHE Ne 6. KomnbloTepHble CHCTEMBbI /IJIs1 IPOBeAeHHUs] YUCJIEHHbIX PacyeToB
1. Pemenue muddepeHnraabHbIX YpaBHEHHI B CHCTEMaX KOMITBIOTEPHOM ainreOphl.
2. Cpencrsa Busyanusanuu B Matlab

OO0cyxeHre Ha IPaKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHbBIX Ha JIEKIIUH.

3AHSATHUE Ne 7. KomnbloTepHble CHCTeMbI LISl IPOBeeHNS YHCJIEHHbIX pac4eToB
1. YucneHHOe pelIeHHe CUCTEM alireOpandeckux ypaBHeHuit B Maxima
2. Pemenue muddepeHimanbHbIx ypaBHeHui B Maxima.
3. Cpencrsa Busyanusamnuu B Maxima

OO0cyxeHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHbBIX Ha JIEKLIUH.

3AHSTHE Ne 8. KomnbloTepHbIe cpeibl 1JIsl IPOBeeHHs1 CHMBOJIbLHBIX PAC4eToB
1. OcobeHHOCTH CHCTEM CUMBOJIBHBIX PacueTOB
2. OcnoBHoe 10 st mpoBeieHNsT CHMBOJIBHBIX PACcYeTOB
3. BoimonHenue cuMBobHBIX pacyetos online - Wolfram alpha

OO6cyxeHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BBIJICIICHHbBIX Ha JIEKIIUH.

3BAHSTHE Ne 9. OcHoBbl padoTsl B Maple
1. Crpykrypa cuctems Maple
2. SI3pIk mporpamMmupoBanust cuctembl Maple
3. Uurepdeiic Maple
OO6cyxaeHne Ha MPaKTHYECKOM 3aHSITHH TEM, BBIJICIIEHHBIX Ha JIEKIIHH.

3BAHSTHE Ne 10. OcnoBbl padotsl B Maple
1. Ocnosuble ynkmuu Maple
2. T'padudeckue Buszyanuszanuu pacieroB B Maple
3. TloxBeneHue UTOrOB AUCIUIUTMHBI
OOcyxaeHne Ha MPaKTHYECKOM 3aHSITHH TEM, BBIJICIICHHBIX Ha JICKIINH.

6. IlepeuyeHb OCHOBHOW W JONMOJIHUTEIbHOW y4eOHOI auTepaTrypnl, UHTEpHEeT-pecypcos,
HEO0XOAUMBIX [IJIf1 OCBOCHHSI JUCIUNJIMHBI

OcHoBHas TuTepaTypa
1. T'yOuna, T.H. YuebHo-MeTomuueckoe nmocodue no aucuumuinae «KommerorepHoe
MojaenupoBaHue» : yuebHoe nocodbue / T.H. I'youna, I.H. Taposa ; Enenkuii
rocyaapcTBeHHbIN yHuBepcuteT UM. M. A. bynnna, MunucrepcTBo 00pa3zoBaHus
Poccutickoit ®enepanuu. - Ener : ET'Y um. . A. bynuna, 2004. - 155 c. - buGauorp. B



KH. ; To e [DnekTponHsIii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=272142

UzromoB, A.A. KoMnbroTepHBIE TEXHOJIOTHH B HaAyKe U 00pa30BaHUU : yueOHOE mocodue
/ A.A. N3tomos, B.I1. Koyounckuii ; MunncrepctBo obpa3oBanus 1 Hayku Poccuiickoit
Oenepaunn, Tomckuit 'ocynapcTBennbiit Y HuBepcuteT Cructem YnpaBlieHUs U
Pannosnexrponuku (TYCVYP). - Tomck : Db Kontent, 2012. - 150 c. : wn.,tadim., cxem. -
ISBN 978-5-4332-0024-1 ; To ke [DeKTpOoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=208648

HNurtepaktuBHbie cuctembl Scilab, Matlab, Mathcad : yue6noe noco6ue / 1.E.
[Mnemmnckas, A.H. Tutos, E.P. banepraunosa, C.U. lyeB ; MunuctepcTBo
oOpaszoBanus u Hayku Poccun, @enepanbHoe rocyAapcTBEHHOE OOIKETHOE
00pa3oBaTeNbHOE YUpEeXKIEHUE BBICIIETO NMpodeccruoHanbHoro oopasoBanus «Kazanckuit
HallMOHAJIBHBIN UCCIEA0BATEIbCKUI TEXHOJOTHYECKN YHUBEPCUTET». - Ka3aHs :
MznarensctBo KHUTY, 2014. - 195 c. : Tabu., uin. - bubauorp. B kxH. - ISBN 978-5-7882-
1715-4 ; To xe [DnexTpoHHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428781

JlonoIHUTEIbHAS JIUTEpaTypa

1. 3anu3nsxk, B.E. Teopus u npakTrka 1o BeIYUCIUTENBHON MaTeMaTUKe : yueOHoe mocodue /

B.E. 3anuznsx, I'.1. llenanosckas ; MunucrepcTBo oOpa3oBaHus U HayKu Poccuiickoit
Oenepanun, Cubupckuii denepanpubiii yHuBepcuteT. - Kpachosipck : Cubupckuit
denepanbublii yHUBEpcuTeT, 2012, - 174 ¢. : Tabm. - ISBN 978-5-7638-2498-8 ; To xe
[Onextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=229271

2.Ywnuxkapes, E.A. KommberorepHas maremaTtrka ¢ Maxima / E.A. Unukapes. - 2-e u3/1., Ucrp.

- M. : Hammonaneueiii OTkpbIThiil YHUBepeuteT «MHTYUTy, 2016. - 459 c. : rpad. -
bubnuorp. B KH. ;0 To  xe [OnexTpoHHBI  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428974
Kpyunnun, B.B. KommbroTepHble TEXHOIOTHH B HayKe, OOpa3OBaHWM U TIPOHU3BOJICTBE
ANIEKTPOHHOH TexHHKe : yueOHoe nocodue / B.B. Kpyunnun, FO.H. Tanosuikwuii, C.JI. Xomuy. -
Tomck : ToMckuil rocyapcTBEHHBI YHUBEPCUTET CUCTEM YINPABICHUS U PAaTUO3JIECKTPOHUKH,
2012. - 155 c. ; To xKe [OnEeKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208586

Hnmepnem-pecypcol
https://www.intuit.ru — HarimoHanbHbIN OTKPBITHIA YHUBEPCUTET


http://biblioclub.ru/index.php?page=book&id=229271

Jluct cornacoBanus paboueil mporpamMMsl
y4eOHO# JUCUUILTHHBI (TIPaKTHKH)

Hanpasienne noaroroku: 44.04.01 Ilexarornyeckoe odpazosanue

IIpoduab: Meroa0/10rusi MATEeMATHYECKOT0 00PA30BAHUS

Pabouas nporpamma KomnbrorepHoe Moie/IHpOBaHHEe B MATEMATHYECKHX
HCCJIeJOBAHHSAX -
CocraBurenn: A.B. llpiranos — Yassauosck: Yal'Ily, 2023.

[lporpamma cocraBieHa ¢ ydeToM (eJepalbHOrO TOCYAapCTBEHHOTO
00pa3oBaTeIbHOrO  CTaHAApTa  BBICIIEr0 00pa3oBaHUS 1O  HANpaBICHUIO
noaroroBkn  44.04.01 Ileparoruueckoe oGpaszoBaHue, Npoduiab MOATOTOBKH
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oOpa3zoBanuss U Hayku Poccuiickoit Desepan, 1 B COOTBETCTBHH C y4eOHBIM
TUTAaHOM.

CocTaBHTeNH "W — A.B. Llpiranos (nojmucs) |

PaGouas mporpamMMa yfeOHO# AMCUMIUIMHBI (IPAaKTHKH) 0J00peHa Ha 3acelaHun
Kageapb! BICIIECH Ma‘Z{MaTPIKI/I «23» mast 2023r., mpotokoia Ne 10
3aBemyromuii kadenpoi

Uj{ WU.B. Cronsiposa 23 :bh 25

onuce pacuugp oama

PaGouyas mnporpamMma yd4eOHOM JMCUMIUIMHBI (TIPaKTWKHM) COIjlacoBaHa ¢
& \

O6ubnuorexon

CoTpyaHuK OHOIHOTEKH

JM o\d }O.B. MapcaxkoBa L0523

u onuce pacuugp noonucu oama

ITporpamma paccMoTpeHa ¥ 000peHa Ha 3ace[JaHH| Y4eHOro coBeTa (aKyibTeTa
(GU3UKO-MaTEMaTHYECKOTO U TeXHOJOrH4ecKoro obpasopanus "26" mas 2023 r.,
nporokos Ne 5

Ilpencenarens ydeHoro cosera (akynpTeTa (H3MKO-MAaTEMAaTHYECKOrO | —
TEXHOJIOTHYECKOro 00pa3oBaHust

)

2L L et~ E.M. I'pomoBa DL OK I3

UYHARA NOONUCH pacuugposka noonucu oama
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