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MecTo AUCHMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctumnuna «KommbloTepHOe MOJENMpPOBaHHE B MaTeMaTHUYECKUX HCCIIETOBAHUSIX
OTHOCHTCS K IUCIHIUIMHAM YacTH, (POPMUPYEMOIl ydaCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHHIA,
brnoka 1. Jucyunaunovr ~ (mooyau), wmomynas «TeXHOJOTMYECKHE AaClEKThl COBPEMEHHOTO
MaTeMaTHYeCKOro  O0pa3oBaHMs»  Y4eOHOTO  IUTaHA  OCHOBHOW  Mpo(ecCHOHATBHOU
o0pa3oBaTeNbHOIl MpOrpamMMbl BBICIIETO0 00pa30BaHUsS — MPOrpaMMbl MAarucTpaTypbl IO
HanpasieHuto 1noaroroBku  44.04.01 Ilegarornueckoe o0pa3oBaHME, HAIPaBIEHHOCTH
(mpoduiip) oOpazoBaTenbHON mporpamMmbl «MeETOAOJIOTHS MAaTEeMAaTUYECKOTro O00pa30BaHUS,
O04YHOU PopMBbI 0OyUEHUSI.

JucuunimHa onupaeTcss Ha pe3ylbTaThl oOyueHus, cOpMHUpPOBAaHHBIE B paMKax Kypca
OakanaBpuaTa, a TaK)Ke JUCIHUIUIMH U IPAKTUK MEPBOTO rojia 00y4eHus: B MarucTparype.

Pe3ynbrarel u3yueHus: AUCHUILIUHBI SBISIOTCS OCHOBOW JUISl M3Y4YEHHs AUCLUMIUIMH JIs
po(eCcCHOHATLHOM JIEATEIILHOCTH U MTPOXO0KICHHSI TOCYAapPCTBEHHOM UTOTOBOM aTTECTAIIMH

1. IlepeyeHb MUIAHUPYEMBIX PpPe3yJbTaTOB 00y4YeHusi (00pa3oBaTeIbHBIX
pe3yJbTAaTOB) MO AUCHHUILIAHE

Leabl0 OCBOCHHUS [UCHUIUIMHBI SIBISIETCS MOATOTOBKA y4yuTens K  Oyaymiei
MpoPECCHOHAIBHON NIEATETLHOCTH: (POPMUPOBAHUE CIIOCOOHOCTH K MPEMOJaBaHUIO0 Y4eOHOTO
mpeaMeTa JijIsl pa3HbIX HallpaBJICHUN MOJTOTOBKU HA Pa3HBIX YPOBHSAX 00pa30BaHUS.

3agadeli OCBOGHMS JUCUMIUIMHBI  SIBJISIETCS  (POPMUPOBAHUE IMPEJICTaBICHUM O
KOMITBIOTEPHBIX CpEelax B MAaTEMaTHUECKUX HCCIEAOBAHUAX B MEJArOrMYeCcKOil NesSTEIbHOCTH U
NPUKIAJAHBIX 00NacTsIX, 0TpabOTKa MOHATUHHOIO ammapara JUCHUILTUHBI, (OPMHPOBAHUE H
3aKperyieHHe YMEHHs pa0oTaTh ¢ KOMIIBIOTEPHBIMU CpellaMd B paMmKax MHpodecCHOHaIbHON
JESITEIbHOCTH.

B pesynbrare ocBoeHMsI IpOrpaMMbl OOYYaroIIMiiCs JAOKEH OBJANETh CIEAYIOIIMMHU

pesyiabTaTamMu  oOyueHust (B TaOJMIle TIPEICTABICHO COOTHECEHHE O0pa30BaTEIbHBIX
PE3yNbTaTOB 00YUYEHUS MO AUCLIUILINHE C MHANKATOPAMH TOCTHKEHUS KOMIIETEHIINN )

Komnerennus OO0pa3oBarenbHble Pe3yabTaThl JUCIUIUIMHBI
U MHKATOPbI (9Tamnsl hopMHUPOBAHHS KOMITCTCHITHH)
€€ JOCTIKEHHU B TUCLUILINHE 3Haer ‘ YwMmeer | Bianeer
IIK-4. Cnioco0en pa3padaTbiBaTh MeTOAMYecKoe o0ecnedeHue MpeaMeTa, MpeAMeTHBIX
AUCHUILVINH (MOAYJIeil) HA pa3HbIX YPOBHSX 00y4eHHus.
UIIK 4.2. Ymeer: pa3pabaTbiBaTh OP-1
anemenTsl YMK 1mo Maremaruke: Hcnonszyer
JTUAKTUYEeCKUEe  MaTepuaibl | UH(POPMaIMOHHO-
pa3aToyHbIE yueOHbIe KOMMYHUKAIIMOHHBIE
MaTepuaibl, 3aJaHud U 3aJlauu; TEXHOJIOTUH IS
PUMEHSTh IPUEMBI OpPUEHTHPOBAHUS B
OpPUEHTHUPOBaHMs O0y4aroImuxcs B y4yeOHOM MaTepuaile,
yueOHOM MaTepuaje, OpraHu3aluu OpraHu3anuy paboTsl ¢
paboThI c MaTeEMaTHYECKUM re€OMETPUUECKUMU
TEKCTOM, reoMeTpUYECKUMU yepTexamu, rpaduxkamu,
yepTexamu, rpapukamu, YHCIIOBBIMU JaHHBIMH,
YHUCIIOBBIMU JJAHHBIMU, BOBJICUEHUS BOBJICUEHUS
oOyyaromuxcs B padory ¢ YMK no o0yyaromuxcs B paboTy
MOJIEJTMPOBAHUIO U TECTUPOBAHUIO 110 MOJIEJIMPOBAHUIO




IIK-5. Cnoco0eH ocymecTBISTh MOUCK, AHAJIU3 U 00pa00TKY Hay4YHOIl HHpOpMauu B
LeJISAX ucCIeJ0BaHus MPodaeM 00pa3oBaHus B IPeIMETHOI 00J1aCTH HANIPABJIEHHOCTH
(mpo¢uniis) marucTpart

pbl

UIIK 5.1.
Hay4YHOU uH(popMaluu,
HEOOX0oAUMOW i1 OOHOBJICHUSA
colepkaHus  oOpa3oBaHUA  TO
ITUCLAIIINHAM (kypcam)
peIMETHOM obnactu
HaIpPaBJIEHHOCTU (mpocpuist)
MarucTpaTtypsl U TpaHchopMaluu
mporecca  OOy4eHHs;  METOHbI
paboTHl ¢ HAy4YHOU WH(MOpMaIUEH;
[IpUEMBI JUIAKTUYECKOU
00paboTku HaydHO# WH(pOpMaLUU
B LeIIX ee TpaHchopManuu B
yueOHOe coJlepiKaHue

3HaeT: WCTOYHUKHU

3HaeT NCTOYHUKH

MaTEeMaTHUYCCKUX

OP-2

uHpopManuy,
CBSI3aHHBIE C
pPUMEHEHUEM
KOMITBIOTEPHBIX
cpen B

HNCCIICAOBAHUAX

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
cpena B
MaTEeMaTHYCCKUX
HCCJIEIOBAHUSIX,
OCBaHWBaTh
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

VYueOHbIE 3aHATHS 2
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3. ConepxaHue TUCHUIVIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3ieiaM) ¢ yKa3zaHueM
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
OpraHu3anuu 00y4eHHUs
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KoMnploTepHble  cpeipl IS NOPOBENEHHS 5 8 28
CTATHCTHYECKUX PACUETOB
CucreMsl 17151 IPOBEIEHHS YUCIEHHBIX PACUETOB 2 8 i 36
CucreMsl 115 IPOBEACHUS CHMBOJIBHBIX PACUETOB ) 4 i 20
Bcero nmo qucuuJinHe: 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 pacu€roB: R, cuctema SAS, Stata,
Statistica

Tema 2. CucremMsl AJ1s POBeICHUSI YHCICHHBIX PacieTOB

OcHoBHblE  (QYHKIUMM CHCTEMbl UHCICHHBIX  pacyeToB. apudmernyeckue U
anreOpandeckue omepaTopsl U (GYHKIUH, QYHKIUU AN padOThl C KOMIUIEKCHBIMH YHCIAMU;
JIOTUYECKHE omepaTopbl W (YHKIMH; BEKTOPHbIE M MATPUYHBIE OIEpaTtopbl W (PyHKUHU;
GYHKIUM Ui pelIeHUs CHCTeM HEINWHEHHBIX anreOpandyeckuX YpaBHEHH; CpeacTBa IS
pemieHus: cucteM aAud@epeHnnanbHbIX YpaBHEHH; TUIIOBbIE CpeACTBa MPOrpaMMHUpPOBAaHUS U
Buzyanuzanuu. MatLab, Maxima

Tema 3. KomnbroTepHbie cpeabl 11 NPOBEAECHHS CUMBOJIBHBIX PaciyeToB

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

Ilepeyenb y4eOHO-MeTOAUYECKOr0 OOecHmeYeHUsl IJsi CAMOCTOATENbHOH PadoThl
00y4aroIMXCcH M0 JUCUMUIITIMHE

CamocTosTenbHas paboTa CTYACHTOB SBJSETCSI 0c000i Gpopmoii opraHu3ay y4eo0HOro
mpolecca, MpPEACTaBIsIoMmAs CcoOOH  IUIAHMPYeMYl0, IO3HABaTeNbHO, OPraHMW3alMOHHO |




METOAMYECKH HAIpPaBIIEMYIO JESITEIbHOCTh CTYICHTOB, OPUCHTHPOBAaHHYIO Ha JIOCTIIKCHUE
KOHKPETHOTO  pe3ysibTara, OCYHIECTBISIEMyI0O 0e3 TpsMOH  IOMOIIM  INPENO/AaBATEIIs.
CamocrosTenbHas paboTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThI U MMeEeT
IeJbI0 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
JIOKJIA/IOB, BBIITOJIHEHHE TBOPYECKHX, WHAWBUIYAIBHBIX 33JaHU B COOTBETCTBHH C Y4eOHOU
pOrpaMMOil (TEMaTHYECKUM IUITAHOM M3Y4YeHUs AUCIUIUIMHBI). TeMa Ui Takoro BBICTYIUICHHS
MOET OBITh TPEJIOKEHA IpernojaBaTeieM WM n30paHa caMHM CTYJSHTOM, HO MaTepuai
BBICTYIUICHUSI HE JIOJDKEH TyOJIMpoBaTh JEKIMOHHBIM Marepuan. PedepaTuBHbIi MaTepHuad
CIIY’)KUT JIOTIOJIHUTENbHOW MH(popManuei 1 paboThl Ha MPAaKTUYECKUX 3aHATHAX. OCHOBHas
1eJb JAHHOTO BU/1a paOOTHI COCTOUT B 00YYEHUH CTYAEHTOB METOJ[aM CaMOCTOSATEIILHON pabOThI
¢ ydeOHbIM MaTepuasioM. J[JIsi TIOMHOTHI YCBOCHHUSI TEM, BBIHECEHHBIX B MPAKTHUYECKUE 3aHSTHS,
TpeOyercsi paboTa ¢ mepBoucToyHMKaMu. Kypc mpemycMaTrpuBaeT caMOCTOSTEIbHYIO 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 W TMOHATHH 1O mpobiematuke Kypca. OHM HaleIMBAalOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OMOImorpapuyeckoro
MaTepHala 1 AJIEKTPOHHBIX HCTOYHHKOB WH(OPMAIINHU, WIUTFOCTPATHBHBIX MaTepPHAaJIOB. 3adaHus
0 CaMOCTOSITENbHOW paboTe [aroTcs MO TeMaM, KOTOpble TPEOYIOT —JIOMOJHHUTEIHHOM
popaboTKH.
OOmmii 00beM CaMOCTOSTENIBHOM pPabOTHl CTYAEGHTOB IO AWCHHUIUIMHE BKIIHOYACT
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSTEIbHYIO padOTy CTYACHTOB B TEUEHUE CEMECTPA.
AynuTopHas caMOCTOATeNbHas padoTa OCYIIECTBISIETCS B (hOpME BBIOTHEHUS TECTOBBIX
3aJaHuid, Keic-3a/1a4, NTHCbMEHHBIX IPOBEPOYHBIX pPAa0OT TO AUCHUILUIMHE. AyIUTOpHAs
caMmocTosiTeNbHas paboTa obecriedeHa 0a30il TECTOBBIX MaTepUalloB, KeWc-3ahay Mo pasjenam
JIMCITUTLITHHBIL.
BHeaynuTopHas camocTosiTenbHas paboTa oCyIecTBiseTcs B hopmax:
— MOJTOTOBKH K YCTHBIM JIOKJIaaM (MUHU-BBICTYIUICHUSIM);
— TMOATOTOBKA K 3aluTe pedepara;
— TOATOTOBKA K IPYNIIOBOMY OOCYKJIEHHIO 110 TeMaM;
— TMOATOTOBKA CTEHJOBBIX JIOKJIAJJOB U MIOCTEPOB;
— pa3paboTka MPOEKTOB.
OC-1. CamocTosiTebHas padoTa
[Tpumeps! TeM pedepaToB padboT
Hcropus pa3BUTHS CHCTEM KOMIBIOTEPHOW MaTEMaTHKH.
CucTeMsl [T TPOBEACHHUS YNCIICHHBIX PAacUeTOB.
Cucrembl U IPOBEJICHUS CTATUCTHYECKUX PACYETOB.
CucTeMsl TSt TPOBEICHUST CHMBOJIBHBIX PacdeTOB.
0630p xommnbroTepHoit cpeast MATLAB.
0630p cucremsl Mathematica.
O0630p cuctemsl Maple.
O0630p u ipumep padboTsl B cpeze Scilab.
00630p u npumep paboTsl B cucteme MAXIMA.
10 00630p u ipuMep padboTsl B cucteme R.
OC-2. KontpoubHasi padota
IIpuMepHBIil BApHAHT KOHTPOJIBHOTO 3aJaHUS:
Pa3zpaborare u omucate mporpammy pemeHus TU(QepeHIraIbHbIX YpaBHEHUH B CHUCTEME
Maple,

wCoNoOR~wWNE



Onucare MaTeMaTHYECKYI0 MOJEIb, HCHOJIb3YIOIIYI0 MATPUYHBIE BBIYUCICHHS B Cpele
MATLAB.
Hna camocmoamenvHoll nO020MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYEem A
UCROJIb308aMb YUEOHO-MEMOOUUECKUE MAMEPUAITIbL:

1. [{piranoB A.B., T'onyoxoB A.B. KommbroTepHoe MojenMpoBaHHWE W JAU3alH
WH(OPMAIIMOHHONW 00pa3oBaTebHONW CpeAbl: Y4eOHO-METOAMYECKHE PEKOMEHIAINH IS
MarucTpaHTOB HampaBiieHus moAroToBku «llemarornueckoe oopazoBanuey» / A.B.1lpiranos, A.B.
['onyOkoB. — YibsHoBek: Yal'TIY, 2016.

4. IlpumepHble OLIEHOYHbIE MAaTepHaJbl JAJsi TPOBEJEHUS] TEKYLIero KOHTPOJS
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallui 00y4YalomuXxcs 1o JMCUuILInHe

Opranusanus ¥ NpoBeiecHUE aTTeCTAlMH CTYAEHTA

®I'OC BO B coorBercTBUM ¢ HpuHUMNAMu bonoHckoro mpoiecca OpHEHTHUPOBAHbI
IPEUMYLIECTBEHHO HE Ha cooOlieHue oOyyarolieMycs KOMILIEKCa TEOPETUYECKUX 3HAHHUM, HO
Ha BBIPA0OTKY y OakajaBpa KOMIETCHIIUN — IMHAMHYECKOTr0 Habopa 3HaHUM, YMEHUM, HABBIKOB
U JINYHOCTHBIX Ka4yecTB, KOTOPbIE MO3BOJIAT BBIMYCKHUKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TPyJa ¥ YCHEIIHO NpOo(EeCCUOHATIBHO PEAIU30BbIBATHCS.

B npouecce onenku 6akainaBpoB HEOOXOANMO UCIOJIB3YIOTCS KaK TPAJULUOHHbIE, TaK U
WHHOBAIlOHHBIE THIBI, BUABI W (GOpPMBI KOHTPOJSA. [IpM 3TOM MOCTENIEHHO TpaaWIIMOHHBIE
CpPEICTBAa COBEPLICHCTBYIOTCA B pYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJa, a WHHOBAaLlMOHHbIE
CpecTBa alalTUPOBAHBI JJI IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Lleab npoBegeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHUs OOPa30BaTEbHOW HPOTrpPaMMBI
JVCHUATUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTouyHasi aTrecTalusl OCYLIECTBISIETCA B KOHLE CEMECTpa M 3aBEPILUACT
U3YYEHHUE JAMCLMIUIMHBI, MOMOraeT OIEHUTh KpPYNHbIE COBOKYNHOCTH 3HAaHUNW U YMEHUH,
(dbopMHpOBaHUE ONPEAEIEHHBIX KOMIIETEHIIHH.

O1EeHOYHBIMH  CpPEICTBAMU TEKYIIErOo OICHUBAHUS SBISIIOTCSA: JOKJIAA, TECThl IIO
TEOPETUYECKHM BONpOCaM JUCHUIUIMHBI, 3alllUTa NpakTU4eckux pador u T1.m. KoHTposb
YCBOEHUSI Marepuaja BeEJIETCS peryjlsipHO B TEUYEHUE BCErO CeMecTpa Ha IPaKTHUYECKHX
(ceMUHapCKUX, TaOOPATOPHBIX ) 3AHATHUSIX.

Ne CPEJICTBA OLHEHUBAHWAI, OO6pazoBarenbHbIe
/o HCIIOJIB3YCMBIC IJId TCKYIICTO PE3YyIbTAaThl AUCHUIIJIMHBL
OLICHUBAHMsI [TOKa3aTeIs
(bopMHUPOBaHUS KOMTIIETEHITUN

Ouenounsle cpencrna mis tekymeii | OP-1: Mcnons3yer UKT ans opuenTupoBanus B

arrecTaumMu y4eOHOM MaTepHuaie, Opranu3auu paboThl ¢
OC-1 BsicTyruieHue ¢ JOKJIaJ0M I10 reOMETPHUUECKUMH YepTeKaMu, rpadukamu,
pe3yabpTaTaM MOATOTOBKH pedepara YHCIIOBBIMH JJAHHBIMH, BOBJICUCHUS
OC-2 KontposnbHas pabora oOyyaromuxcst B paboTy 10 MOJIETMPOBAHUIO

OP-2: 3naeT UCTOYHUKH WHPOPMAIINH,
CBSA3aHHBIC C IPUMEHEHUEM KOMIIBIOTEPHBIX
Cpell B MaTEMaTU4ECKUX MCCIIETOBAHUAX

OueHo4YHbIE CpeAcTBA IS
NMPOMEKYTOYHOM aTTecTAlluN

3a4eT (IK3aMeH)
OC-3 3auer B hopMe YCTHOTO OP-3: YMeeT BecTH MOUCK HAYIHOU

CO6eC€}IOBaHI/I5{ I/IH(bOpMaHI/II/I, CBSI3aHHOM C IMPUMEHCHUEM
KOMIILIOTCPHBIX CPC B MATCMATHYCCKUX
HCCIICA0OBAHHUAX, OCBAMBATH KOMIIBIOTCPHBIC
HHCTPYMCHTBI MATCMATHYCCKUX HCCIICIOBaHU N




Onrcanne OIEHOYHBIX CPEACTB M HEOOXOIUMOIro 000pYyIOBaHUS (IEMOHCTPAIIMOHHOTO
Marepuana), a TakkKe MpPOUEAYphl U KPUTEPUM OLECHUBAHUS WHIMKATOPOB JIOCTHKEHUS
KOMITETCHIIMH Ha pa3JIMYHbIX Tanax ux GOpMHUPOBAHUS B MPOIIECCE OCBOCHUS 00pa3oBaTeIbHON
nporpammbl  npeictaBieHbl B DOHJE OLIGHOYHBIX CPEACTB ISl TEKYIIETO KOHTPOJIsS
YCIIEBAEMOCTU U MPOMEKYTOYHOM aTTECTAIMU 1O AUCHUILIMHE.

Mamepuanwi, ucnovzyemole 011 MEeKyuie20 KOHMPOIA yCneeaemocmu
o00yuaruuxca no OucCyunIuHe

Marepuains! Uit OpraHu3aluy TEKYLIEH aTTECTAllUU IIPEICTABIICHBI B I1.5 IPOTPaMMBI.

Mamepuansi, ucnonv3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeeaAeMOCmuU
o00yuarmuxca no OuUCyUnIuUHe

IIpumepHBbIii IepeYeHb BONPOCOB K 3a4eTy

KoMIibroTepHbIC Cpejibl B TIEArOrHYeCKUX UCCISIOBAHUIX
KommbroTepHbIe cpe/ibl Kak CpeICTBO 00pa30BaTeIbHOTO MpoIiecca.
BrusiHue kommnproTepusanuu Ha cepy oOpa3oBaHHS.
Dtarnbl pa3BUTHUSI KOMITBIOTEPHBIX CPEJT
KoMITbI0TepHBIC Cpeibl B MATEMAaTHYECKOM MOJICITHPOBAHUU
[TpuHIMUIIBI COYeTaHMSI TPATUIIMOHHBIX U KOMITBIOTEPHO-OPUEHTHPOBAHHBIX
METOIUYECKHX MOJIX0/I0B K U3YYCHHUIO YISOHOTO MpEeMETa.
7. KommbroTepHble cpelibl B HAYYHOH JIEATEILHOCTH.
8. Hcropus pa3BUTHS CUCTEM KOMITBIOTCPHOW MaTEMaTHKH.
9. CucreMmsbl 151 IPOBEJICHUS YHCICHHBIX PACUCTOB.

10. Cucremsbl Ui IPOBEACHUS CTATUCTUYECKUX PACUCTOB.

11. Cuctemsl U1 TPOBEICHUSI CHMBOJIBHBIX PAaCUCTOB.

12. Ocobennoctu pabotsl B Scil.ab

13. Ocobennoctu padotsr B Maple

14. Ocob6ennoctu padotsl B Matlab

15. Ocobennoctu pabotsl B R

B xoHIIe M3yueHHS AUCIUIIMHBI TIOABOSATCS] UTOTU PaOOThI CTYACHTOB Ha JICKIIUOHHBIX

NPaKTUYCCKHUX 3aHITUSAX ITyTeM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TCUCHHE CEMECTPA.

ook wdE

Kpurepun oneHuBanus 3HAHUH 00y4aI0IIHMXCS 110 JMCHUIIHHE

Dopmuposanue 6ANILHO-PEUMUHEO60U OYeHKU pabombl 00YYaAIOUUXCSL

[Tocemenune PaGora Ha
[Tocewmenune
M MPAKTUYECKHUX | MPAKTUYCCKUX | 3a4eT
b (99005171 .
3aHATUN 3aHSITHSIX
Pazb6annoBka mo 2x1=2 10x 1=10
224 6anna 64 Gamia
3 BUJaM paboT 6aJuIoB 0aJIoB
. =
cemectp | CymmapHbIi 4 GarlIoB Max 14 6amnoB 236 Gannos 300 GamnoB
Makc. 6an max max max

Kpumepuu oyenusanusa pabomsi o6yuaiowje2ocs no umozam cemecmpa

Ouenka bamnet (3 3E)
«3aYTEHO» 151-300
«HE 3aYTEHOY 150 u meHee




5. MeTtoanyeckue yKkazaHus UIs1 00y4alOIMXCS 10 OCBOCHUIO TUCHMIIIUHBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJaromMXcsi TMOCEIICHHsI JIEKIIUH, aKTHBHOU
paboThl Ha NPAKTUYECKUX 3aHSATUAX, BBIIOJHEHHS BCEX YUYEOHBIX 3alaHMi MpernojaBarels,
O3HAKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuce JIeKMH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOATENIbHON paboThl oO0ywaromuxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHUYHO, IIOCJIEN0BAaTEIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE IOJIOKEHUS, BBIBOABI, 000011eHUs, HOpMYIUPOBKH. B KoHIE Jekuuun
IpernojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, 4TOObI OOy4aromuecss HMelu
BO3MO>KHOCTb 3aJ]aTh YTOUHSIOIME BOIPOCHI 110 U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJINYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YJIAE€TCS OCBETUTh B IIOJHOM OOBEME,
II0O9TOMY IpENoJaBareslb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOATENIBHYIO PabOTy CTYJEHTOB, PEKOMEH/ySl Ty WJIM MHYIO juTeparypy. Kpome storo, mmis
Jy4IIEro OCBOEHUS Marepuaja M CHUCTeMaTu3allMd 3HAaHUM 10 JUCLUUIUIMHE, HEO00XOIUMMO
IIOCTOSIHHO pa30uparh Marepuaibl JIEKIUI 10 KOHCHEKTaM W y4eOHbIM mocoOusiM. B ciydae
HEO0OXO0AMMOCTH 00paIaThCs K MPErnoiaBaTellto 3a KOHCYIbTalUeH.

IoaroroBka K NpPaKTHYECKUM 3aHATUSIM.

ITpy moaroTroBke K IPAKTUYECKUM 3aHATHSM CTYIEHT JOJDKEH HU3Y4UTh TEOPETUYECKUI
MaTepHuai 1o TeMe 3aHiTUs (MCHOJIb30BATh KOHCHEKT JEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbCS C JOMOJIHUTEILHON JIUTEPATypOi, IpHU HEOOXOIMMOCTH JIONIOIHUTD KOHCIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEpPaTypHbIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HUKAIOIIMX IPU OCBOCHUU TEOPETUUECKOro MaTepHaia, CTYAEHTY clielyeT oOpaimarbcs 3a
KOHCYyJIbTalluel K mpenojasarento. Vs Ha KOHCyJbTalMio, HEOOXOIMMO XOPOIIO IMPOAyMarhb
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Havasie npakTHYECKOro 3aHATHS IIPENIOAABATENb 3HAKOMUT CTYACHTOB C TEMOM, OIJIAIAeT
IUIaH IIPOBEICHUS 3aHATHS, BBIIACT 33JaHus. B TeueHue OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENOoaBaTelIto 3a KOHCYJIbTallel Win pas3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHUE CO CTYICHTOM.

Pe3ynpraThl BHINOIHEHUS IPAKTUYECKUX 3aHUI OLIEHUBAIOTCS B OaJljIax, B COOTBETCTBHHU C
OaITbHO-PEUTUHTOBOI CUCTEMOI yHUBEpCUTETA.

ILi1aHbI NPAKTHYECKHUX 3aHATHH

3AHSATHUE Ne 1. KomnbloTepHbie cpeabl 1J1si IPOBEACHUs] CTATHCTHYECKHX PAaCYeTOB
1. OcHOBHBIC IOHATHS CTATUCTUKHU
2. CraTucTuyeckoe MOAEIHPOBAHNE
OO6cyxeHne Ha MPaKTUYECKOM 3aHSITHH TE€M, BBIJICJICHHBIX Ha JIEKIIUH.

3AHSTHE Ne 2. KomnibloTepHbIe cpe/ibl 1JIsl IPOBeIeHHsI CTATHCTHYECKUX PACYETOB
1. IlpuMeHeHME CTaTUCTHUYECKHX PACYE€TOB B 00pa30BaHUU
2. OcuoBHoe [1O 1st CTaTUCTHYECKUX PACUCTOB
OO6cyxaeHne Ha MPaKTUYECKOM 3aHSATHH TEM, BBIJICJIEHHBIX Ha JIEKLIUH.

3AHSATHE Ne 3. UcTOYHUKM JaHHBIX, GOPMAaThI JaHHBIX
1. T'enepanbHasi COBOKYIIHOCTh U BBIOOpKa
2. VcTOYHMKM JaHHBIX
3. ®opmarthl TaHHBIX
OO6cyxeHne Ha MPaKTHYECKOM 3aHSTHH TEM, BbIJICIIEHHBIX Ha JIEKLIUH.

3AHSATHE Ne 4. Cratuctuyeckne pacyersbl B R
1. Ilpumenenue, npeumMyiecTBa u He1ocTaTku R
2. Tune! naugeix B R



3. OcHoBbl paboTsl B R
OOcyxIeHre Ha IPAKTUYECKOM 3aHSATHH TE€M, BBIICICHHBIX HA JICKIHH.

3AHSATHUE Ne 5. KomnbioTepHbie CMCTEMBbI /1151 IPOBeIeHUsI YN CJIEHHBIX pacyeToB
1. OcHoBHBIC (DYHKIIMU CUCTEMBI YNCIICHHBIX PAacueTOB
2. YwucrneHHoe pelicHHe CHCTEM aaredpandeckux ypaBHenuit B Matlab
OO0cyx/IeHrne Ha MPAKTUYECKOM 3aHITHH TE€M, BBIJICIICHHBIX Ha JICKIIHH.

3AHSATHE Ne 6. KomnbloTepHble CHCTEMbI /IS IPOBeIeHUs] YMCIEHHbIX PACYeTOB
1. Pemenue nuddepeHnnaibHbIX YPaBHEHUH B CUCTEMAX KOMIIBIOTEPHOM anreOphl.
2. Cpencrsa Buzyanu3zanuu B Matlab

OO0cyxaeHne Ha IPAKTUYECKOM 3aHSATHH TEM, BbIJICIIEHHBIX Ha JIEKLIUH.

3AHSATHUE Ne 7. KomnbioTepHbie CHCTEMBbI /115l IPOBEIeHUsI YN CJIEHHBIX pacueToB
1. UYwucieHHOe penieHne CUCTeM alreOpanveckux ypaBHeHuid B Maxima
2. Pemenue muddepeHimanbHbIx ypaBHeHni B Maxima.
3. Cpencrsa Bu3yanu3anuu B Maxima

OO6cyxneHre Ha MPaKTUYECKOM 3aHSITHH TE€M, BBIJICTICHHBIX Ha JICKIIHH.

3AHSATHE Ne 8. KomnblorepHblie cpeabl /sl IPOBe/IeHUs] CHMBOJIbHBIX Pac4eTOB
1. OcobOeHHOCTH CHCTEM CUMBOJIBHBIX PACUETOB
2. OcnosHroe I10 ans npoBeieHNsI CHMBOJIBHBIX PacueToOB
3. Bemonnenue cumBosibHBIX pacueToB online - Wolfram alpha

OOcyxieHre Ha TPAKTHYECKOM 3aHSTHU TE€M, BBIJICIICHHBIX Ha JICKIHH.

3AHSTHUE Ne 9. OcHoBbl paGotsl B Maple
1. Crpyxkrypa cucrembl Maple
2. SI3bIk mporpammupoBaHus cuctemsl Maple
3. Hnurepdeiic Maple
OOcyxIeHre Ha TPAKTHYECKOM 3aHSATHU TEM, BBIICIICHHBIX Ha JICKIHH.

3BAHATHUE Ne 10. OcHoBsl padotsl B Maple
1. OcHoBuble QyHkimu Maple
2. T'paduueckue Buzyanusanuu pacyetroB B Maple
3. TlomBenenne UTOTOB AUCITUTUTNHBI
OOcyxIeHre Ha TPAKTHYECKOM 3aHSTHU TE€M, BBIJICIICHHBIX Ha JICKIHH.

6. IlepeyeHb OCHOBHOI W JONMOJIHUTEIbHOW y4eOHOIl nuTepatypsnl, UHTepHeT-pecypcos,
HEeOOXOAUMBIX /1J151 OCBOEHMS IH CIUTTUHBI

OcHOBHasi THTEPaTypa

1. T'ybuna, T.H. YueOHOo-MeToanueckoe mocobue mo aucruruinae «KoMmbroTepHoe
MojenupoBanuey : yaeoHoe nmocoodue / T.H. ['youna, I.H. Tapona ; Enerkmii
rocynapcTBeHHbI yHUBepcuTeT uM. M. A. bynnna, MunucrepctBo oOpa3zoBaHus
Poccuiickoit ®enepaunu. - Enen : EI'Y um. M. A. Bynuna, 2004. - 155 c. - bubauorp. B
KH. ; To xe [DnexTpoHHsIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=272142

2. Uzromos, A.A. KomnbroTepHble TEXHOJIOTMH B HayKe 1 00pa30BaHuM : yueOHOE 1mocodue
/ A.A. Ustomos, B.I1. KonyOunckuii ; MunuctepcTBo o0pa3oBanus U Hayku Poccuiickoit
Oenepanuu, Tomckuil 'ocynapcTBennbii YHuBepcuter CrucreM YnpapiaeHUs U
Pannosnextponuku (TYCVYP). - Tomck : Db Konrent, 2012. - 150 c. : ui.,tadm1., cxeM. -



ISBN 978-5-4332-0024-1 ; To ke [DneKTpOHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=208648

NurtepaxtuBHble cucteMsl Scilab, Matlab, Mathcad : yuebnoe nmocodue / N.E.
[Tnemmnckas, A.H. Tutos, E.P. bagepraunosa, C.U. [lyes ; MunucrtepcTo
oOpa3oBanus u Hayku Poccun, @enepalibHOE rOCYIapCTBEHHOE OI0IKETHOE
o0pa3oBaTeNbHOE YUpekAeHHE BhIcIIero npodeccuonanbHoro oopazoBanus «Kazanckui
HAI[MOHAJILHBINA UCCIIEIOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTETY. - Ka3aHs :
MN3narensctBo KHUTY, 2014. - 195 c. : Tabu., ui. - bubauorp. B kH. - ISBN 978-5-7882-
1715-4 ; To xe [DnekTpoHHbIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428781

JlonoIHUTeIbHAS JTUTepaTypa

1.3amu3nsk, B.E. Teopus u mpakTrka o BRIYUCIMTEIBHOW MaTeMaTHKE : yueOHOe ocooue /

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

2.Ywnukapes, E.A. Kommnberorepras maremaTtrka ¢ Maxima / E.A. Uuukapes. - 2-e u31., ucmp.

- M. : Hammonansubsiii OTkpeiThiil YHUBepcuteT «MTHTYUT», 2016. - 459 c. : rpad. -
bubmuorp. B KH. ; To  xe [OnexkTpoHHBI  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428974
Kpyunnnn, B.B. KommbroTepHble TEXHOIOTHH B HayKe, OOpa3OBaHWM U TIPOHM3BOJICTBE
AIIEKTPOHHOM TexHUKe : yueOHoe nocodue / B.B. Kpyunnnn, }0.H. Tanosunkwuii, C.JI. Xomwud. -
Tomck : ToMckuil roCylapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIEHUS U PaJUO3JICKTPOHMKH,
2012. - 155 c. ; To xKe [DneKTpOHHBIH pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=208586

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