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PaGouass mporpamma y4yeOHOM AUCHUILUIUHBI «CHeuHaJu3upOBAHHbIE MAaTEeMATHYECKHE
NaKeThbl B MCCJIEJOBAHHSIX MoJeJieil MeXaHHMKH» COCTaBJieHa Ha OCHOBaHMH PeneparbHOro
rocyIapCTBEHHOTO 00pa30BaTebHOrO CTAaHAApTa BBICIIEr0 OOpa3oBaHHWs — OakajaBpuaT II0
HanpaBieHnto moarotoBku 01.03.02 [Ipuxnannas mMaTtemMatuka U MH(POPMATHKA, YTBEPXKACHHOIO
npukazoM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit @enepaunu ot «10» suBaps 2018r.
Ne 9; TocynmapctBenHoro obpa3zoBarenbHOro cranmapra Beicimero obpaszoBanus (I'OC BO)
Joneukoit Hapomnoit Pecmy6muku (JJHP) (mpoekrta) mo Hampasnenuto noxaroroBku 01.03.02
[Mpuknamnas Mmatematuka u uHpopMmaTuka, [lopsnaka opranumszanuu ydeOHOro mpouecca B
0o0pa3oBaTeNIbHBIX OpraHU3alMsIX BBICUIETO IpodecCHOHANIbHOrO oOpa3oBaHusd JloHenKon
Haponuoit PecnyOnukm, yTBEpXkKIEHHOrO IpUKa3oM MuHHCTepcTBa 00pa3oBaHMs M HayKd
JHouenxoit Haponuoit Pecriy6mukxu ot 10.11.2017 r. Ne 1171 (c u3MeHeHHSIMU M JOIOJHEHHUSIMH);
y4yeOHOro IUlaHa M OCHOBHOH IpodeCCHOHaIbHOM 00pa30BaTENbHON NPOrpaMMBbl  BBICIIErO
oOpazoBanus HampaieHuss moarotoBkd 01.03.02 IlpuxiagHas mMatemaTHka ¥ HMHGpOpPMAaTHKa,
npodwns: «[IpuknagHas marematika U uHpopMmartuka», paspadoranusix B I'OY BIIO «/lonenxuit
HAIlMOHAJIbHBI YHUBEPCUTET).

Pazpaborumk:

JIOLEHT KadeIpsl TEOPHH YyIPYTOCTH U

BBIYHCJIUTENIFHON MaTEMAaTHKH UMEHH

akagemuka A.C. KocMomamuanckoro, /ﬁ

KaHI. pu3.-mMar. HayK A. . 3anpKO

PaGouas mporpamMma y4eGHOM MMCIMIUIMHBI YTBEpXKIEHA Ha 3acellaHMU Kaeapsl TEOPHH
YIPYrOCTH U BEIYHCIHMTENIFHON MaTeMaTHKH UMeHH akagemuka A.C. Kocmonamuanckoro

[Tporoxon Ne 15 ot «12» ampens 2021 r.

iR

3aBenyrommii kadeapoit B.A. Cropoxes

PaGouas mnporpamMma y4eOHOW JUCHHUILUIMHBI OfOOpeHa y4eOHO-METOJMYECKONH KOMHCCHEH
(akynapTeTa MATeMaTUKU ¥ HHYOPMAIIMOHHBIX TEXHOJIOT Ui

[Tpotokon Ne 4 ot «14» anpens 2021 r.

[pencenarens yueOHO-METOIUYECKOH KOMUCCHH
(akyspTeTa MAaTEMATUKH ¥ HHQOPMAIIMOHHBIX TEXHOJIOTHH JLU. Censxosa




1. OBJIACTb IPUMEHEHUWSA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLTECCE

VYyeOnas aucuuminHa «Crenuanau3upoBaHHbIE MAaTEMaTHYECKUE MaKeThl B UCCIIEIOBAaHUIX
MOJECJIE MEXaHUKU» SBJISETCS IPAKTUKO-OPUEHTUPOBAHHOW JIUCLUIIMHOM M OTHOCUTCA K
BapUATHBHOW YacTH 00pa3oBaTeIbHON MporpaMmbl. J[Jis n3ydeHus JaHHOW YYEOHOU TUCIUTIIIUHBI
HEOOXOIUMBI 3HAHUS U YMEHHsI, GOPMUPYEMBIC NPeOULeCmBVIOWUMY OUCYUNTUHAMU — alleedpa U
2eomempus, MamemMamu4eckull aHanius, yucienHvle Memoosl. 3HAaHUS U YMEHUs, MOJy4YeHHBIC B
X0JIe U3YYEHHUs NUCLHUIUIMHBI «CHenuaau3upoBaHHbIE MAaTEMATUUECKUE MTAKEThl B UCCIIEIOBAaHUAX
MoJele MEeXaHWMKW»  SBJISIOTCS OCHOBOM i M3YyYEHUS  NOCIedyrouwux  TUCHUIUINH:
MaTeMaTHYeCKue MOAETH 1e(hOpMUPOBAHHS CPEJl C YCIOKHEHHBIMH CBOICTBaMHU, MaTemMaTnieckue
MOJIENIA U METOJIbl TEOPUU YIPYTOCTH, MOJIEIN BSI3KOTO M XPYIKOIO pa3pyLICHUS; UCIOIb3YIOTCS
[IPY HaNMCaHUM BBITYCKHOW KBaTH(PHUKAIMOHHOMN paboThI.

2. CTPYKTYPA JTUCHUIIJIMHBI

XapakTepucTuKa y4eOHOW AUCUUTUINHBI

®dopma 00yueHus

QOunas 3aouHas

Hanpasnenne noaroToBku

01.03.02 IpukianHas MaTreMaTuka U HHGOPMATHKA

[Tpodunb [TpuxiiagHas MmaTeMaTHKa 1 HH(GOpMATHKA
OO6pa3zoBarenbHas IporpaMma bakanaBpuat
Keanmudukarms AxkaneMu4ecKuii OakaiaBp
KonnyecTBo copepkaTebHBIX MOAYIIEH U TEM 2 (12)

Jucnunnuza 6a30B0# / BapHaTUBHON YacTH
00pa30BaTeNbHON MPOTPAMMBI

BapuatuBHO# yacTu

DOopMBbI KOHTPOJISI

1 MomynBHBII KOHTPOIIB,
3aueT B 4-M cemecTpe

I'on moaroroBku 2
Cemectp 4
KonnuecTBo 3a4eTHBIX €MHUIL 4
KonnyecTBo yacoB Bcero 108
B T.Y.:
- JICKIITMOHHBIX 32
- IPAKTUYECKUX UJIM CEMHUHAPCKHUX X
- TaOOPATOPHBIX 32
- CAMOCTOSITEJILHOM pabOoTHI 44
B T.4. UHJIUBUAYAJIBHOE 3aJaHHE X
HenenbHoe KOIMYECTBO YacoB 6,75
B T. 4.. - ayAUTOPHBIX 4
- CAMOCTOSATEJBHOM paboThI CTyIeHTa 5,75

3. OIMCAHUE JUCHUITJIMHBI

Heap uzydenuss AucuMIINHBbI «Cnenuajiu3upoOBaHHbIE MAaTeMATHYeCKHE TMaKeThl B
HCCJIeJOBAHUAX Mojeseli MeXaHUKH» — U3y4YE€HHE COBPEMEHHOIO MPOrpaMMHOI0 oOecredeHus

OBM, B yactaoctu MS Excel u Maple.
3agaun:

1) O3HakomiieHHE CTYAEHTOB C

KIaccupuKanuei MpOrpaMMHOTO  OOecTieueHus

KOMITBIOTEPHBIX CUCTEM, HazHaueHueM npukiagHoro [IOKC, B yacTHOcTH 0()MCHOTO U HAYYHOTO.
2) OGyuyeHHe CTYyIEHTOB OCHOBHBIM IpHU&MaM COCTABJICHUS MAaKPOCOB U JPYTUX AIIEMEHTOB

yIpasiieHus: 00padoTkoit nHpopmanuu B MS Excel.




3) OOyueH#ue CTYJICHTOB OCHOBHBIM Iipuémam pabotel ¢ Maple.

TpebGoBanus Kk pe3yabTaTaM OCBOEHUS] TUCHUILIMHBI. [Iponecc u3yyeHUs AUCHMUITITUHBI
«Criennanu3upoBaHHble MaTeMaTHYeCKUE TMAKeThl B HCCICJOBAHUAX MOJENCH MEXaHHKU»
HarpaBjeH Ha (GOPMHPOBAHHUE SJIEMEHTOB CIIENYIOMUX KoMmeTeHIuil B cooTBeTcTBUU ¢ DI'OC
BO P®, I'OC BO JIHP (npoekt) no HanpasiaeHuto noarorosku 01.03.02 Ilpuknaanas maremMaTuka
u uHpOpMaTHKa W OCHOBHOM MpodecCHOHATBHON 00pa30BaTEeIbHON MPOTPaMMBbl  BBICIIIETO
oOpaszoBanus HampasieHus: noaroroBku 01.03.02 [lpuxmagnas marematuka U WHGPOPMATHKA,
npodust: «[Ipukitagnas MareMaTuka U H”HOOpPMATHKA»!

Yuueepcanonvie komnemenyuu (YK):

HaumeHoBanue kateropuu (rpymnibl) yHUBEPCAIbHBIX KOMITETEHITHI:
«CHUCTEMHOE ¥ KPUTUYECKOE MBIIIJICHUE»

Crnioco0eH ocyIecTBIATh MOUCK, KpUTHYECKHM aHaIn3 U CUHTE3 HH(pOopMaLuu,
MPUMEHSATbCUCTEMHBIN MOAXO/ AJIs PEIICHUS TOCTABJICHHBIX 3a/a4

YK-1

HanmenoBanue kateropuu (TpyIibl) YHHBEPCATbHBIX KOMITCTCHIINI:
«Pa3paboTka 1 peanuzanus NpoeKTOB»

Crioco0eH omnpeaensiTh KPYr 3a/1a4 B paMKaXIIOCTaBJICHHOM 1IETTH ¥ BHIOUPATh
YK-2 ONTUMAJIBHBIC CITOCOOBI UX PEIICHUS, UCXOIS U3 ICUCTBYIOIIMX MTPABOBBIX HOPM,
HMMEIOIINXCS PECYPCOB U OTPAaHUYEHUN

Oowenpopeccuonanvnvie komnemenyuu (OIIK):

Cnoco0eH npuMeHsTh (yHIaMEHTAIbHBIE 3HAHUS, IOTYYCHHBIE B 00J1acTH
OIIK-1 | maremMaTH4eCKUX M (MJIM) ECTECTBEHHBIX HAYK, U UCIIOJIb30BaTh HX B
npodeccuoHaIbHON AeSTeIbHOCTH

Crioco0OeH UCnob30BaTh U a1alITUPOBATh CYLIECTBYIOIINE MATEMaTUYECKUE
OIIK-2 | MeTonbl U CHCTEMBI IPOTPAMMHUPOBAHUS I PA3paObOTKU U peau3aliu
aJITOPUTMOB PELIEHU NIPUKIIAJHBIX 3a1a4

Crioco6eH npuMeHsTh U MOAU(UIIUPOBATh MATEMAaTHUYECKUE MOACIH [T PELLICHUS

OIIK-3 o
3a/a4y B 00JaCcTH TPOQECCHOHATBHON EATETLHOCTH
Crniocob6eH pemaTh 3a1a4u PO EeCCHOHATILHON ACSITEIHPHOCTH C
4 HCIOJIb30BAHHUECM CYIICCTBYIOIIUX I/IH(1)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX
OIIK-

TEXHOJIOTHH ¥ C Y4ETOM OCHOBHBIX TpeOOBaHUN MH(GOPMAITHOHHON 0€3-
OITaCHOCTH

1
Ilpogheccuonanvnvie komnemenyuu (I1K):

Cnoco0OeH BEITIOIHSATD HAay4YHO-UCCJICAOBATCIILCKUC paGOTbI B COOTBCTCTBHHU C
TIK-1 TEXHUYCCKHUM 3aJJaHUCM B COCTaBE€ HAYUYHOI'O KOJUICKTHBA I10 OTACJIBHBIM pa3aciiaM
TCMBI

Cnioco6eH mpoBouTh 00pabOTKY M aHAIU3 HAYYHOU HH(POPMAIIUK U PE3YIIHTATOB
HCCIIEIOBAHU I

[1K-2

NHaukaTopbl JOCTHKEHUSI KOMIIETEHIU U Pe3yJbTaThbl oﬁyqennﬂz. Hoctrxenune
KOMHGTGHHHFI OLCHUBACTCA HAa OCHOBC TAKUX MHAHUKATOPOB U COOTBCTCTBYIOIIHNX WM PE3YJILTATOB
00yJeHUs:

! Ecim TIK B3sita M3 mpo(hecCHOHATBHOTO CTAHAAPTA — MOXKHO yKa3aTh Ha3BaHHE NpoQCTaHmapTa, KeM M KOTIa
YTBEPKICH, PETHCTPALMOHHBIA HOMEP podcTanaapTa
KonmgecTBo HHANKATOPOB IO KaXKAOH KOMIIETSHIIUN MOKET BapBHPOBATHCS (OT OXHOTO U Ooree).



Karteropuu

YHuBepcanbHbie
YHHBEPCAIbHBIX HNnpnkaTopsl Pe3ynabTaThl 00yuenus
. KOMIIeTeHIIUH
KOMIeTeHIMii
3HaeT MEXaHU3MbI U METOJIUKHU
IIOMCKA, aHAJIM3a U CUHTE3a
uH(pOpMaINHY, BKIIOYAIOIINE
CUCTEMHBIHN MOIX0 B 00J1aCTH
o0pa3oBaHus;
3HaeT METOIMKHU IOCTAHOBKHU
LIEJI ¥ CTIOCOOBI ee
JIOCTUIKEHHUS, HAYYHOE
YK-1L.U-1. I G,Z[CTaBJIeH,I/Ie (})]q e3yJIbTaTax
OcyuiecTBisieT P pesy
YK-1. Cnocoben 00paboTku nHhOpMaIUH;
MIOWCK, BBIOOD,
OCYLIECTBIATH YMeer ananuzupoBaTh 3a1a4y,
CHCTEMaTHU3aLHUIO,
TIOMCK, BBIJIETISITH €€ 0a30BbIe
. o0o01ieHue u
KPUTUECKUI N COCTAaBJISAIOLLIKE, OCYIIECTBIISATH
KPUTUYECKHUM aHaJIU3
AQHAJIN3 U CUHTE3 JIEKOMIIO3UIIUIO 3aa4H;
CucremHoe 1 uHpopMaun
nH(popManuy, YMeer HaXOIUTh U KPUTUUYECKHU
KPUTHYECKOE
IIPUMEHSATH aHAJIM3UPOBATh HHPOPMAIIHIO,
MBILICHUE o
CHCTEMHBIN HEOOXOIUMYIO JUISl pEIICHHUS
MOJAXOJ s ITOCTABJICHHOM 3aJ]a4H.
peimeHus ¥Ymeer paccMaTpuBaTh
MMOCTAaBJICHHBIX BO3MOXHBIE BAPUAHTHI PELICHUS
3a4a4 3aJa4u, OICHUBAag UX
JIOCTOMHCTBA U HEJOCTATKH.
3HaeT BO3MOXHbIE BAPUAHTHI
VK-1.1-2. peLICHUS TUMMMYHEIX 3a/a4.

[Ipumensier MmeTo 1Bl
CHCTEMHOTO MOJX0/1a
JUISL pELIEHUS
IMOCTaBJICHHBIX 3a/1a9

YMeeT 000CHOBBIBATH
BAPUAHTHI PELLICHUN
MMOCTABJICHHBIX 3a7a4.

Pazpabotka u
peanuzanus
IIPOEKTOB

VK-2. Cnocoben
OTIPENIETISATh KPYT
3a/1a4 B paMKax
MMOCTaBJICHHOM
IIeJId ¥ BEIOUpATh
ONTUMAJIbHEIC
CIIOCOOBI UX
pelieHust, UCXO0Is
U3 AEUCTBYIOIIUX
MIPaBOBBIX HOPM,
HMMEIOIINX CS
pecypcoB u
OTpaHUYECHUN

YK-2.1-1.
[IpoBoaut ananu3
IMOCTaBJICHHOM
eI U
onpeaenser
COBOKYITHOCTb
3aj1ad,
00ecIeynBaromx
€€ JOCTHKCHIE

3HaeT pa3IMyYHbIE METOI0JIOTUU
aHav3a U peieHus
MOCTaBJICHHOU 3a1a4u

YMeer onpenensth riaBHble
3BEHBS MPOOJIEMBI, JIJIs
BbICTpanBaHus 3PPEeKTUBHOM
HaBUTAINH JJIs €€ PeleHus




Ob6menpodeccuoHaabLH
ble KOMIIETEHMHU

HNuaukaropsi

Pe3yabrarhl 00y4eHHs

OIIK-1. npuMeHsITH
(GyHIaMeHTaJIbHbIE 3HAHUS,
MOJTy4YeHHbIE B 00J1aCTH
MaTeMaTUYeCKUX U (MJIH)
€CTECTBEHHBIX HAyK,
UCIIOJIb30BaTh UX B

OIIK-1.1-1.
[Ipumenser
OCHOBHBbBIC
MOJIOXKEHUS U
KOHIICIIIINHA B
obnactu
MAaTEMATUYCCKUX
HayK ¥ OCHOBHYIO

3HaeT MaTeMaTUYECKUI anmnapar
CCTCCTBCHHBIX U TYMAHUTAPHLIX HAYK;

3HaeT OCHOBHBIE METO/IBI €CTECTBEHHBIX
Y TYMaHUTAPHBIX HAYK, B TOM 4HUCJIE
IIpUMEHsIEMBIE JJI aHalIu3a MIOBEIECHUS
CJIO’KHBIX CUCTEM

YMeeT oCylIECTBIATH MaTEMAaTUYECKYIO
MIOCTAaHOBKY MCCJIEIyEMbIX 3a]1a4;

YmMmeer pa3pabaTbiBaTh MaTEMaTHUYECKUE
MOJEJIN CUCTEM B 00JIACTU CBOEH
CrIelAaIn3aliu;

YMeer IpUMEHATh pa3Iu4HbIC
YUCJICHHBIE U aHATTUTUYECKUE METOIbI
€CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK IS

npodeccroHanbHOI TECPMHUHOJIOTHIO IIPH | PELIEHU HAYYHO-UCCIIEA0BATEIbCKUX U
JESITEIIbHOCTH pelennu 3ana4 [IPUKJIAJHBIX 3a7a4;
npo(eCCHOHANLHON | YMeeT NPUMEHSATh Hay4HBIH OAXO0 IpH
ACATCIIBHOCTH aHaJIN3€ BO3HUKAIOIIMX B IPAKTUYECKOU
JIeATEIILHOCTH 3a/ay;
OIIK-2. Cnocoben OIIK-2.U-1. 3HaeT MaTeMaTUYECKUE METOIBI U
HCIIOJIB30BaTh U Hcnonb3yer u CHUCTEMBI IPOIPAMMHUPOBAHUS ISt
ananTupoBaTh afanTupyer pa3paboTKU U peaau3aluu alropuTMOB
CYILIECTBYIOIIIHUE CYLLECTBYIOLIINE peleHus NpuKIagHbIX 3a1a4.
MAaTEMATHUYCCKHUEC METOAbI U MaTEMATHUYCCKUEC YMmeer OCYIIECTBIATh B],160p u
CUCTCMbI MCTOABI IJIst aJanTalio MaTeMaTHYECKUX METOI0OB U
pOTpaMMHUPOBAHUS JITIA paspaboTku IPOTPaMMHOTO 00eCTieueHUs IS
pa3spabOTKU U pean3annn AJITOPUTMOB pa3pabOTKU U pean3aIiiy alropuTMOB
AJITOPUTMOB PCIICHUA PEIICHUA peuieHnud 3aaa4 B 06_]‘[aCTH
OPUKIIATHBIX 3a/1aq NMPUKIAJHBIX 3a1a4. | mpodecCHOHATbHON ACATEIIBHOCTH
OIIK-3. Criocoben OIIK-3.U-1. 3HaeT MaTeMaTUYECKUE MOIEIN IS
MPUMEHATE U [Ipumenser n pelieHus 3a1a4 B 006J1acTu
MOIU(PHUIIMPOBATH MOJUPUIIPYET npodeCCHOHATBLHOMN IEATEIEHOCTH U
MaTeMaTHIeCKUE MOJEIIN MaTEMaTHYECKUE METOJIbI UX MOIUPUKALINH.
VLA peIICHUA 3a1a4 B MOJCITIA UIA YMeeT nCnosib30BaTh, aHAJTU3UPOBATH U
o0actu HpOCCCPIOHaJIBHOfI pEeIICHU 3ada4 MOHH(I)I/I]_[HPOBaT]') MaTreMaTuudeckue
ACATCIIBHOCTU HPO(b€CCH0HaHBHOI7I MOJIEJIU B COBPEMEHHOM €CTECTBO3ZHAHUU
ACATCIIBHOCTH U TEXHUKE
OIIK-4. Ciocoben OIIK-4.1-1. 3HaeT cyliecTByImKe HHHOPMAIMOHHO-
peiars 3aga4u Hcnons3yer KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU U
npogeccuoHaTbHON COBPEMEHHBIE OCHOBHBIE TpeOOBaHUS UHPOPMALIMOHHOM




NEATEILHOCTH C nH(pOpManuoHHO- | 6€30MacHOCTH.

HUCITIOJIB30BaHUEM KOMMYHHUKAIITMOHHBIC YMmeer peuiats 3agadn
CYHICCTBYIOIHUX MH TEXHOJIOTUH JUTA npo¢ecCHOHATIBLHOM e TETLHOCTH C
(opmanmonno- PCIICHUA 3a1a4 HCIOJIL30BAHUEM CYIIECTBYIOIINX

KOMMYHHKAIIUOHHBIX HpO(l)eCCHOHaJIBHOI)'I HH(1)OpMaL[I/IOHHO-KOMMYHI/IKaI.II/IOHHBIX
TEXHOJIOTHH U C YUCTOM ACATCIIBHOCTH. TEXHOJIOTUUN U C Y4€TOM OCHOBHBIX
OCHOBHBIX TPeOOBaHUI TpeGoBaHuii HHGOPMALMOHHON

UH()OPMALIMOHHON 0€30MaCHOCTH
0€30MacHOCTH
Tpogeccuona b Hel HNuauxaropsl Pe3yabrarhl 00y4eHHs
€ KOMIeTeHIIUN
[1K-2. Ciocoben | T1K-2.1-1. 3naeTt mMeTo1bI cOOpa, 00padOTKH U
MPOBOJIUTH OcymecTBisieT MHTEpIPETAINH JaHHBIX COBPEMEHHBIX HAyYHBIX
00paboTKy 1 aHamu3 | cOop, 00pabOTKy | MCCIEIOBAHMM, HEOOXOIUMBIX JIJIsT (HOPMHUPOBAHUS
Hay4YHOU 1 0000IIICHIE BBIBOJIOB 110 UCCJIEAOBAHUSIM COOTBETCTBYIOIIUM
nHpopManuu u pe3yJbTaToOB HAaYYHBIM UCCJICIOBAHUSIM.
pe3yabTaTOB Hay4HbIX Ywmeet cobuparb, 00pabaTeIBaTh U
HCCIEA0BaHUM UCCJICIOBAHUM B | HHTEPIIPETHPOBATH JIAHHBIC COBPEMEHHBIX
obiacTu HAYYHBIX UCCIICOBAHUN, HEOOXOUMBIC ISt
KOMITBIOTEPHO- (GhopMHUpPOBaHUSI BBIBOJIOB IO COOTBETCTBYIOIINM
MaTEMaTHYECKOIO | HAYYHBIM HUCCIIECIOBAHUSM
MOJIETTUPOBAHUS
ITIK-4. Cnioco6en x| [1K-4.1-1. Ha 3HaeT TUMOBBIC pEIICHUS, OMOTUOTEKH
BEIOOPY BapraHTa | OCHOBE aHAIU3a MPOrPaMMHBIX MOJIYJIEH, MA0JIOHBI, KJIACChI
APXUTEKTYPBI TpeOoBaHUH K 00BEKTOB, HCTIOIB3yEMbIE TIPH pa3padoTKe
IPOrpaMMHOT0 MIPOrpaMMHOMY POrPaMMHOTO O0ecTIieueHUs
CpEeACTBa, MIPOAYKTY 3HaeT METOJIbI M CPEJICTBA TPOCKTUPOBAHUS
pa3paboTke u OCYILIECTBIISIET 1€ | MPOTPAMMHOTO 00ECTICUCHUS
BepUpUKAIMU KOMITIO3UII1IO 3HaeT METO/IbI U CPEJICTBA IPOEKTUPOBAHUS 6a3
IPOrPaMMHOTO IIPOrpaMMHOIO nansbix [1K-5.4.
obecrieueHus A CpeacTBa Ha YMeer npuUMEHATh METO/BI U CPEICTBA
penieHusA KOMITOHEHTbI/ MIPOCKTUPOBAHUS TPOTPAMMHOTO 00ECIICUEHU S,
TCXHUYCCKUX U IIporpaMMHBIC CTPYKTYpP JAHHBIX, 06a3 TTAaHHBIX
Hay4HO- MoayJun YMeeT UC0JIB30BATH CYIIECTBYIOIINE TUITOBHIE
HCCIICA0BATCIBCKUX pelIeHUs U MIa0I0HBI MPOSKTHPOBAHUS
3aj1a4 MIPOTrPaMMHOTO 00eCTIeUeHUS

4. ®OPMBI OPT AHU3AIIVY YYEBHOT'O TPOIIECCA Y COJIEPKAHUE
TACIATITAHBI

I[I/ICLII/IHHI/IHa «CHGI_II/IaJII/ISI/IpOBaHHBIC MaTEMATHUYCCKHUEC TTaKEThl B UCCIICAOBAHUAX MOI[CJICI\/'I
MEXaHUKU» TPeIyCMaTpUBACT cieayromue (GpopMbl opraHu3amuyd y4eOHOTO Iporecca: JICKIHH,
71a0opaTOpHbIE 3aHATHUS, CAMOCTOSATENIBbHYIO pabOTy CTY/IEHTOB.

Marepuan  w3maraercsi € HCIOJNB30BAaHHEM  OOBSCHUTEIBHO-WILTIOCTPATUBHBIX,
9BPUCTHUYCCKUX U HCCICAOBATCILCKUX MCTOIOB MNPCHIOAaBaAHHA. HpI/I IMPOBCACHNU HGKI_[I/Iﬁ n
7a00paTOPHBIX 3aHSITUH HCHOJB3YIOTCS MYJIBTUMEAUWHBIC TPE3CHTAIUH, JOKYMEHTAIbHBIC
¢GWIBMBI  HAYYHO-TIO3HABATEIBHOTO  XapakTepa, pa3faToOuyHble MaTepHuajbl, CHEIHaIbHOE
obopyoBaHue.

B yueOHOM mpolecce MUPOKO TNPUMEHSIOTCS AaKTUBHBIE WM HMHTEPAKTUBHBIE (DOPMBI
NpOBEICHUS 3aHATHI (pa300p KOHKPETHBIX CUTYAIWi, TUCKYCCHS, ITOJIEMUKA), BHEAyTUTOPHAs
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camocTosiTeNibHas paboTa, OaJIbHO-pPEHTHHIOBas CHCTEMa OLIEHKU YCIEBAEMOCTH, JMYHOCTHO-
OPUEHTHpPOBAaHHOE O0Oy4YeHue, MpobiseMHoe oOydeHue. B ydeOHOM mporecce HCIONb3YIOTCS
MHTEPHET-PECYPCHI 110 JAHHOMY KYPCY; PaCCMaTPUBAIOTCS 3a/1a4i, MAaKCUMaJIbHO MPUOIMKEHHBIE K
KOHKPETHBIM MPAaKTUYECKUM CUTYALUsM, TECTBI, CAMOCTOSITEIbHASA Pa00Ta; KOHTPOJIbHBIE PAa0OTHI.
CamocrosTenbHas paboTa CTYJEHTOB NpPEAyCMaTpUBAaeT IOATOTOBKY K JIaOOpPaTOPHBIM
3aHATHUSM, IOATOTOBKY KOHCIIEKTOB IO OTAEIbHBIM BOIPOCAM M3Y4aEeMBIX TE€M, U3yueHHE y4eOHOU
U METOJUYECKOM JIUTEepaTypbl, AHHOTAUUN CTATe, IIOATOTOBKY U 3allUTy pPE3YJIbTaTOB
COOCTBEHHBIX HAYYHBIX MCCIEIOBAHUH.

TemaTn4yecKui mJIaH <(CI[eI[I/IaJII/I3I/Ip0BaHHI>Ie MaTEMAaTH4Y€E€CKHUEC NAKETHI B HCCJICA0OBAHUAX

Moaesieii MeEXaHuKH»

Tembl

Bonpocel Tembl

Conep:xaTteabHbiii Moayab 1. MatemaTndeckuii maker Maple

1. OcHOBHBIE TOHATHSI U
KoHCTpyKinu Maple*

1.1. mena, mepeMeHHbBIC, TUITHI TAHHBIX

1.2. OcHOBHBIC OmEpaIK TPEOOPA30BAHUS.

2. Omepanuu 1 KOMaH]IbI
MaTeEMATUYECKOro aHaianu3a™

2.1 YncneHHOE ¥ CUMBOJILHOE BBIYMCIICHUE TIPEIIEIIOB,
MIPOU3BEJICHUI, CYyMM, IPOU3BOJIHBIX U NHTETPATIOB.

3. Pemenne ypaBHeHU
HEPaBEHCTB™

3.1. Pemenue anreOpandecKkux U TPAHCIICHACHTHBIX YPAaBHCHH,
CHCTEM JINHEHHBIX areOpanyecKnx ypaBHEHUH 1 HEPABEHCTB.
3.2. AHanUTUYECKHUE U TPUOIMKEHHBIE PEIICHUS
nuddepeHIaIbHbIX YpaBHEHUH, CUCTEM YPaBHEHHM, 3a1aul

Kommn.

4. I'paduka B cucteme
Maple*

4.1. JIBymepHBIE U TpEXMEPHBIE TPaPUKU

5. IIporpamMmmupoBanue B

5.1. Peann3anusi OCHOBHBIX aJITOPUTMUUYECKUX KOHCTPYKLIUM,

cpene Maple* IIPOTPAMMHBIX €MHHII, BBOJ] M BHIBOJI JJAHHBIX.

Conep:xateibHblii Moayab 2. [Iporpammuposanue B Visual Basic pasi Excel
6. OcHOBHBIE 6.1. Peanu3amust OCHOBHBIX QITOPUTMUYECKHX KOHCTPYKIIHM,
AITOPUTMHYECKHUE IPOTPAMMHBIX €WHHII, BBOJ] U BHIBOJI JaHHBIX.

xoHcTpykuuu Visual Basic*

7. Benenue B pa3paboTKy
PUIIOKEHUI™

7.1. O0OBeKTHAsA MOJIEND.

7.2. IlaHenb MHCTPYMEHTOB.

*

— TPaKTHUKO-OPUEHTUPOBAHHBIEC TEMBI.

Crpykrypa Aucuumiinibl «Cnenuajiu3upoBaHHble MaTeMaTHYeCKHe MaKeThl B
HCCJIEeTOBAHUAX Mo/leJiell MeXaHUKH» M0 BIAaM YueOHOii 1esiTeJIbHOCTH

Ha3Banus coaep:katejbHbIX MOYJIeH U

TEM

KoauyecTBO 9acoB
Ounas popma 3aounas popma
o0y4eHus1 o0y4eHuUs1
B T.4. B T.4.
THE sl 8|2
AHE AEAE
o] o | R 0] o) R
=N = |9 =) & | ©
= = S| E g = = < H oo
= = ~ o | Q o [ = ~ o Q )
5] = < O | = Va) 5] = < O = Va)
Q @] [=8 S |8 S Q @] [=8 < S
M Bl E | B0 a m = E B |0 &

Conep:kaTtejbHblii Moayab 1. MaTtemaTuueckuii maker Maple




Tema 1.OcHOBHBIE TOHATHUA U 12 | 2 4l 2
KoHcTpykuuu Maple
Tema 2. Onepanu 1 KOMaHIbl 18 | 6 6 6
MaTeMaTHYECKOro aHAJIN3a
Tema 3. Pelienne ypaBHEHUN U 13| 2 4| 5
HEPABEHCTB
Tema 4. I'paduka B cucreme Maple 13 | 4 41 5
Tema S [IporpammupoBaHue B cpeze 13 | 4 4| 5
Maple
Hroro no cogep:xkareibHOMY Moaysio 1 | 69 | 22 22| 25
ConepxateibHblii Moayas 2. [lporpammuposanne B Visual Basic nas Excel

Tema 6. OCHOBHBIE AITOPUTMHYECKUE

. . 12 | 2 2| 8
koHcTpykuuu Visual Basic
Tema 7. BBGVI[GHI/IG B pa3paboTKy 27 | 8 8| 11
HNPWIOKEHUN
HToro no conep:xareabHomy moayaw 2 | 39 | 10 10| 19
Bcero yacos 108 | 32 32| 44

5. TEMATHUKA JIEKIIUOHHBIX U TABOPATOPHbBIX 3AHATHI

TeMBI JJeKIIMOHHBIX 3aHATHH

KoJsnuecTBo 4acoB
Ne
Ha3Banue Tembl Ounas | 3aounas
n/n
¢opma ¢dopma
1 OcHoOBHbBIE TIOHATHS U KOHCTpyKIuu Maple 4
2 Onepanuu 1 KOMaHIbl MATEMaTHYECKOTO aHAIN3a 6
3 Pemrenne ypaBHEHUN U HEPABEHCTB 4
4 | I'padpuka B cucreme Maple 4
5 [IporpammupoBanue B cpene Maple 4
6 | OcHoBHbIe anropuTMudeckue koHcTpykiuu Visual Basic 2
7 BBenenue B pa3paboTKy MpUIOKEHUN 8
Bcero 32

Texkctpl neknuii nmpuBeneHsl B: 3ekTpoHHBIM YMK][ Ha kadempe teopuu ynpyroctu u
BBIYHCIIUTENbHON MaTeMaTrku umenu akaja. A. C. Kocmogamuanckoro.

TeMmbl 1a00paTOPHBIX padboT

KoanuecTBo yacos
Ha3BaHue TeMbl Ounast | 3aounas
dopma ¢opma

OcHoOBHbBIC TIOHATHS U KOHCTpYKIuu Maple 4

Onepaupm N KOMaHJbl MaTEMAaTHYCCKOI'O aHaJIn3a

Pemenue ypaBHEeHMT U1 HEPABEHCTB

[IporpammupoBanue B cpeae Maple

OcHoBHBIE anropuTMUYeckue KoucTpykiuu Visual Basic

1
2
3
4 | I'paduxa B cucreme Maple
5
6
7

N~ AR~ O

BBenenue B pa3paboTKy MpUIOKEHUN
Bcero 32
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Copepxanne JTa0OPAaTOPHBIX PadOT M METOIUYECKHE PEKOMEHIAIMU K WX BBITOIHEHUIO

npuBeqeHbl B: dJekTpoHHBIM YMKJl Ha kadenpe Teopuu yNpyrocTd W BBIUYHCIUTEIHHOU

mareMaTukd nMeHu akaa. A. C. KocMogaMuauckoro.

6. OPTAHU3AIIMSI CAMOCTOSTEJABHOM PABOTHI CTYJIEHTOB

KosinuectBo yacos
Ne
Ha3Banue TemMbl Ounas | 3aounas
n/n
dopma ¢opma
1 OcHOBHBIC TIOHATHS ¥ KOHCTpyKuu Maple 4
2 | Onepaiuu ¥ KOMaH/bl MATEMATHYECKOTO aHAITN3a 6
3 Pemrenne ypaBHEeHUN 1 HEPABEHCTB 4
4 | I'paduxa B cucreme Maple 4
5 [IporpammupoBanue B cpeae Maple 4
6 | OcHoBHbIe anropurmMuueckue koucrpykimu Visual Basic 8
{ | BBeneHue B pa3pabOTKy MPHUIOKEHUIT 11
Bcero 44

Copep:kaHue CaMOCTOSTENFHOW PabOTHI MO TEMaM U METOJAMYECKHE PEKOMEHMAIUU 0 ee

BBITIOJIHCHWIO TIpUBEACHBI B: dyekTpoHHbH YMKJ[ Ha kadempe Teopuu yOpPyroctd H
BBIYMCIIUTENbHON MaTeMaTrku umenu akaa. A. C. Kocmogamuanckoro.

o wbdE

~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

7. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIUA

Conep:xkareabnblii Moayab 1. Matematuueckuii maker Maple

OOBbsicHUTE HA3HAYCHHUS CICNYIOMINX CIEIUAIbHBIX 3HAKOB: ::, I, ;, :=, = #, “, @.

Omneparopsr assume, additionally u about.

Omneparopsl mod, and, or, not, union, intersect, minus.

O YHKIIMOHAIBHBIE ONIEPATOPHI.

UYro obo3nauaroT nMeHa o0bekToB: Pi, pi, I, i, infinity, true, false, Digits, Order.

Komanger: Im, Re, conjugate, polar, restart. ITomydeHue crnpaBKH O KOMaHE B ITaKeTe
Maple.

[TocnenoBarenbHOCTH. ['eHEpUPOBaHUS OCIIEI0BATEILHOCTH KOMaH101 Se(.

Crnucok. Omnepanuu  Haja dJIeMEHTaMH CHHCKa: Op, NOps, member, convert, zip.
MaremaTruueckue onepanmm.

MuoxectBo. Onepaliuy HaJl 3JIEeMEHTaMH MHOXeCTBa: 0P, NOps, member, seq, convert, union,
intersect, minus.

Komangsr: simplify, normal, radnormal.

Komangsr: expand, factor, lhs, rhs.

Komannsr: collect, combine, isolate.

Komangsr: subs, trigsubs.

Komanppr: series, taylor, convert.

Komangsr: eval, evalf, evalc, evalm.

Komangsr: solve, fsolve, dsolve, rsolve, assign, unassign.

Koncrpykuuu: RootOf(f(x)=0,x), RootOf(f(x)=0,x,2).

Komanzsr: Limit, limit, Sum, sum, Product, product, value.

Komangsr: Int, int, Diff, diff, D.

Komanzsr: iscont, discont.

Komangsr: array, matrix, vector, det, rank, evalm.
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22. Komanna plot. Onuun nBymeproii rpaduku: title, style, coords, color, thickness, symbol,
labels.

23. Komangsr: textplot, display.

24. Komangsr: implicitplot, odeplot.

25. Komanna plot3d. Onmuu: title, style, color, labels. Komanna spacecurve.

26. Y CIIOBHBIE OTIEpaTOPHI.

27. OnepaTopbl UKJIA.

28. Onepatopsr: break, next, quit.

29. Ilpouenypa.

30. ®yukuun: RETURN, ERROR.

31. dynkuuu: print, read, save, readdata.

32. IlepexoanpoBKa BeIpakeHU Ha s13bIK C.

33. dyukuuu: trace, time.

CoaepaxareabHblii Mmoay.ab 2. IIlporpammuposanue B Visual Basic nis Excel

DnexTponHas Tabnuia Excel.
baza nanueix B Excel. 3anuce. [Tone. Komannga aBrounbtp.
CBopaHas Tabiaura.
CoznaHue 371€MEHTOB YIPABICHUS: CUETYUKA U TTOJIOCHI TPOKPYTKH.
CozaHue 371€MEHTOB YIIPABIEHUS: CIIMCOK, packpbiBatouuiics cnucok. Pynkuns HHIAEKC.
Coznanme snemenTa ynpasieHus: ¢pnaxok. Oyaknus ECJIN.
Co3pnanue s5eMenTa ynpasieHus: nepexiatovarens. @ynkuus BBIBOP.
Cosznanue sneMeHTa yrpaBieHus: KHomKa. HazHaueHue 3Toro aneMeHTa Ha pabodeM JucTe.
Heonpenenénnoe cocrosinue aneMeHToB ynpasiaeHus. ynkuns HI().
Tunsl nanasix B VBA. [lonydyenue cripaBku no ornepatopy B VBA.
10 YcnosHble onepatopsl B VBA.
11.Omneparopsr mukna 8 VBA: For...Next, Do While...Loop, Do Until...Loop.
12.0Oneparop sri6opa Select Case.
13.Uuctpykusa With...End With.
14.TIponenypa B VBA. KommenTapuu.
15.Besycnosnblii BeIxon n3 mukia: Exit Do, Exit For, mpouenypsr: Exit Sub.
16.BBoa maHHBIX ¢ MOMOMIBIO AMATIOrOBOrO OKHA. BeiBox coobmenns. ®yukiuu: InputBox,
MsgBox.
17.Co3nanue makpoca B Excel.

wWooNOOTRWNEE

8. OBPA3EI 3AJAHUA MOJAYJIBHOI'O KOHTPOJIA

IOV BIIO «IOHELKWI HAITMOHAJILHBIN YHUBEPCUTET»

OO6pa3zoBarenpHas mporpamma; OakaaaBpuaT

Hanpasnenue noarorosku: 01.03.02 IpuknanHas MaTemMaTuka U MHGOpMaTHKa

[Tpoduns: [MpuknagHas MmaTemMaTuka U HHPOpPMATHKA

Ounas ¢popma oOyuenus. Cemectp: 4

VYyeOnas aucuumiuHa: Crnenuanu3upoBaHHbIe MaTeMaTUYECKUE TTAKEThl B UCCIIEI0OBAaHUSIX
MOJENEN MEXaHUKHU

MonayabHasi KOHTPOJIbHasi padoTa

Bapuant Ne 1
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2z
dx 2
J I = =, O<axl
1. loxa3aTth paBeHCTBO © +a COS(X) 1-a
i ; (Xjn
2.Haiitu cymmy psaga "=l n+1\2
X'+ x2+1
——dx
3.HaiiTu uHTErpan u cenatb NpoBEPKY x—1
4. HccrnenoBaTh CyMMy Ha HENPEPHIBHOCTb HA 3aJaHHOM orTpe3ke. Ecnu QyHkius He sBisercs
HEMpepbIBHOKH,  TO  HAWTM  TOYKM, B  KOTOPbIX  HAapyIIAeTCs  HEMpPEpPBIBHOCTH
1
f (x)=cos(x)++/x*-100 + ,[-10, 10
(x) () x* +5x* —4x-20 [ J
2 X 2
X
I J — dxdy
11 y

5. BeluncnuTh NOBTOPHBIM UHTETpan X
6. IlomyunTs paznoxeHue (YHKIMHM B OKPECTHOCTU 33JaHHOM TOYKM JI0 WICHOB 3aJJaHHOTO
nopsinka. Koadduiments pasnoxkeHHs: TPEACTaBUTh € TMOMOIIBIO  JACCATUYHOM  ApooH

1
f(x)= X, =1 n=4
(x) X* + 4% +7tg (X) % "

X+8, x<4
X2 +2, x=4 y_g

f(x)=

T3 2
8. HaiiTu Touku pa3pbiBa (pyHKIINH HA 331aHHOM OTpE3Ke X" +4x° -4x-16

7. Haiitu ipenen pyHKITMU B 3aJaHHON TOYKE {
cos(x)+sin(x)

3 2
9. Haiitu pemienue ypaBHEHUsI U CIENATh IPOBEPKY X*—=2x"+1=0

f (x)=sin(x)+cos(x)

10. HaliTn MUHUMaJTbHOE U MaKCUMAJIbHOE 3HAYCHHUE (PYHKITUU

YTBepkIeHO Ha 3aceJaHnU Kadeaphl TEOPUHU YIPYTOCTH M BHIYMCIUTEIBHON MaTeMaTUKU

nMmenu akagemuka A.C. KocMogamuanckoro, mpotokost No OT «_ » 20 1.
3aBeayromuii kadenpoit Cropoxes B. 1.
[IpenonaBarens 3anpko A. U.

9. KPUTEPUU OHEHUBAHUSA 3ATAHUS MOAYJIBHOI'O KOHTPOJISA

Homep 3apanus KoanuectBo 0as10B
1,7-10 3
2-6 2
1,7-10 3
Bcero 25

10. KPUTEPUH OIIEHUBAHUS CAMOCTOSTEJIBHOM PABOTHI

Hpumepuble 3a0auu 01 CAMOCHOAMENTbHO20 3AHAMUSA



KOHCTPYKIITHH MAPLE
Hesb: oBnaseHne pelieHUEM 3a1ayu pa3InIHbIX 00JacTei MareMaTuku B nakere Maple

3ananuga:
coaepkarcs B yueOHbIX mocoouusx [1-3].
Ilpumepnvie 3a0auu 011 camocmoamenbHo20 3aHAMUA

X ecm—3 < X<,
1. Hapucosats rpaduk pyHknuu y= 7r(1+sin X) ecHuw < X<2r,
-1
(1+\/j() ecm 2w < X< 8.

2.  HapucoBats rpaduk GyHKIMH, 3aJaHHON B BUE TaOIHIIbL:
X -1 |[-05 |0 [05 )1 [2 |-1
Y 1 2 5 |[-2 |-1 |0 1

BBecTtu naHHbIE U3 TEKCTOBOTO (aiina.

3. Hapucosars rpaduk pyHkun )= (X— a)(X— b)()(— c), rue 4= I %( ,
1

15 1 .
b=—H(1+—j, c=-1+|ime " -
Vv, n

Xx=+0
4,  Hapwucoats rpadux GyHKIHH penieHus qudepeHnnanTbHOro ypaBHEHUS
- X+ y-2
X=Vy

Y= . HeonpenenéHHy10 MOCTOSHHYIO IIOJIOKUTH PABHOM MUHUMAIbHOMY KOPHIO
ypaBHermst X —3X+1=0.

S. ITocTpouTh MOBEPXHOCTB, 3aJaHHYIO B IaPAMETPUIECKOM BUJE:
x=asint sinu,y=bcost sinu,z=ccosu, a, b, ¢ — const.

X

. 2
6.  IlomyunTs pasnoxenue QpyHKimn f(x)= j sin(y)” @X B OKPeCTHOCTH TouKH 0 710
4
0

YJIEHOB 7-TO MOpSAIKA.
1-t 2+t 3

7. Haiitu oOpatHyto matpuny | 2+t 1-t 4 |.CaenaTb IpoBepKy.
3 4 1-t
8.  PemuTh cucTeMy HEMUHEHHBIX YPaBHEHHH U CAENATh POBEPKY. { , ,
X“+y =1
9.  Haiitu xopHu ypaBHeHus. [locTpouTts rpaduk u caenaTsb NPoOBEPKY.
2x*+8x°+8x*-1.0=0.
10. CocTaBuTh nporeaypy BEIYUCICHHS 3HaUYCHUN () YHKIIMH

0 apu X< 0,

V=5 )(2 - X npu 0< x<1, wuwnanucars KOMaHJIy JJIsl TIOCTPOEHUs rpaduka STon
X - SI./<TEX2) mpa x> 1.

GyHKINH.

11. Pemmte 3agagy Komm: y'ctgx+y =2, y(0)=-1. Hapucosars rpaduk pemenus

QG epeHIMaIbHOT0 ypaBHEHUS.
12. Pemmre 3amzauy Komu: '(X)+2 y/(x)+ 2 x)= xe*, {0)=0, y(0)=0.
HapucoBats rpaduk pemenns nuddepeHImaibHoro ypaBHeHHS.

tg(xy +0.2) = x

11

2.
’
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Y(x0)=4x)

13. Haiitu o01iee penieHne u cAenaTh MPOBEPKY: { z’ (X) B y(X)

14. Excel. Co3maiite Makpoc, KOTOPBIH BBOJUT B TEKCT JOKYMEHTA 3ar0JIOBOK «JloHenKkui
HaIlMOHAJFHBIA YHUBEPCUTET» C aHUMALMOHHBIM 3 (PEKTOM «HEOHOBOH peKiiaMbl». Makpoc
3aIlyCKaeTCs Ha BBIMIOJIHEHUE COYeTaHHeM KilaBull. Makpoc JOJKeH ObITh JOCTYIEH TOJIBKO B
BaIllleM JJOKYMEHTE.

15. Maple. Hapucosats rpaduk GyHKImu pemeHust qudhepeHIraIbHOro ypaBHEHHUS.

V' +2y +2y=¢e*codx)+xe*, Ar)=1, yY(x)=0;

16. . Hapucosats rpaduk QpyHKINU:
17 y=e"cos(x)+xe™,

2

X eciu —3 <X < 1,

18. Hapucoats rpaduk GyHKIUHN Yy = 72'(1+ sin X) eciurmw <X<2r,

(1+\/;)_1 ecau 27w < X< 8.
19. Hapucoats rpaduk GyHKIMH, 33JaHHON B BUJIE€ TAOJIUIIBL:
X -1 -0.5 0 0.5 1 2 -1
Y 1 2 5 -2 -1 0 1
20. Bsectu naHHBIE U3 TEKCTOBOTO (paiina.

o0

21. HapucoBarb rpaduk GyHKIHUA Y = (X - a)(x - b)(x - C) ,TIe a= Jd—)z( ,
X
1

120( 1) c=-1+]ime ™

b:71;!: 1+H Xx=+0

22. TlocTpouTh NOBEPXHOCTH, 3a/IaHHYIO B ITAPAMETPHUECKOM BUJIE:
23. x=asint sinu,y=bcost sinu,z=ccosu, a, b, ¢ — const.

X s 2
24.  Tlomyunts pasnoxenne Gyukuun f(x)= J‘ sin(y)

0

dx B okpecTtHOCTH TOUYKH 0 10

YJIEHOB 7-TO MOpSIKA.
1-t 2+t 3

25. Haiitu obparnyro marpuny | 2+t 1-t 4 |.Caenars mpoBepKy.
3 4  1-t

tg(xy+0.2)=x?;
X +y?=1.

27. Haiitu xopau ypaBHeHus. [loctpouTts rpaduk U cienaTh MPOBEPKY.
2x*+8x*+8x°-1.0=0.

28. CocraBuTh IPOIEAYPY BBIUUCICHHS 3HAUCHUH (yHKITUI

0 npux<0,

26. PemmuTh cUCTEMY HEJIMHEWHBIX YPABHEHUM U CJIEIaTh MPOBEPKY. {

y=4x*—Xxnpu 0<x<1, Y HamucaTh KOMaHIy AJi1 NOCTpoeHus rpaduka 3To pyHKINH.

x? —Sin(ﬂxz) npu X > 1.

KOHCTPYKIIHH VISUAL BASIC
Ilesn: oBlafcHNEe HAaBBIKAMU HAMUCAHUS MAaKpOCOB it cpeabl EXxcel u HaBbikamu
NPUMEHEHUS PA3JIMYHBIX TPOTPAMMHBIX CPEACTB aHAIIN3a PA3JINYHBIX MATEMATHUECKHAX 3a/1a4
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3ananuga:
1. Jlana cucrema HEpaBEHCTB
2x+3x <19,
2x +x <13, (1)
3x, <15,
3x <18
U JIMHeHas ¢popma (1ieneBast PyHKIUs)
F=7x+5x (2).

Tpebyercs cpenu HEOTPUIATEIBHBIX PELICHUN CUCTEMBI JTMHEWHBIX HEPaBEHCTB (1) HalTU

Takoe, Ipu KOTOPOM JIMHeWHas ¢popma (2) uMeeT Hauboublee 3HaYeHue. Mcnonp3yiite KOMaHIy
CepBuc=Ilouck pemeHusl.

2. Haiitn min(x6 — 3X2 + X - 1). Ucnonp3yitte komanay Cepuc=Ilouck pemienus.

3. Co3nath Makpoc, KOTOpbIH co37aéT AaThl pabounMx THEH, HAaYMHAs C CETOHSIIHCH
IaThl. Makpoc 3amycKaeTcs ¢ TOMOIIbI0 KHOTIKH.

4, Hamucarp mporpammy Ha VBA BbeUHCIEHHS CKaJISApPHOTO TIPOU3BEICHUS JBYX
BeKTOpOB: A, B pasmeproctu 9. CkansipHoe npousBeeHre Beraucisercs mno gopmyne: C=A-B =

Zglak*bk.
k=1

5. Co3pare Makpoc, KOTOpBIN 3amMycKaeT co3naHue rpapuka yHkuun Y = XSIN (X) Ha
oTpeske [-5, 5]. Makpoc 3anyckaeTcsi Ha BBINOJHEHUE COUETAaHUEM KJIABHIIL.
6. Co3nath ¢ TOMOIIBIO DJEMEHTA YNPABICHHS «OOBIKHOBEHHBIH CIIMCOK» CIIOBaph

nepeBojia ¢ OJHOTO s3bika Ha Apyroi.(3 cmos). Ilpu BeIOOpE CllOBa M3 CHHCKAa €ro TMEPEeBOJ
MOSIBIISICTCS BCErla B OJHOM M TOU K€ AYEHKe, pAOM ¢ KOTOpOM Haxonurtcs Haanuchk «llepeson
>,

7. Co3parh Cu€TuuK, KOTOpPBIA M3MEHseT 3HaueHue X s QyHkiuu f(x). AprymeHT x
u3MeHsiercss oT -2 1o 3 ¢ maroM 0.2. Bce AYEHWKH 3alIUTUTh OT W3MEHEHUH, KpOME SYeeK
cogepxanmx X U f(x). Berurcnenne GyHKIMM BBIMOIHAETCS TPH BKIIOUEHHOM Quiaxke. OOpaTute
BHHMaHHE, YTO CUETUYMK padOTAET ¢ IEIbIMH YnciaaMu 3 nuama3ona ot 0 1o 30000.

3‘)?‘+x2 mpr X< -1,
f(X) =<11+cos xmpr —1< x<1,
7 X sin x mpu x> 1.

8.  Coznare Tenedonnsii cipaBouHuk (4 abonenton): ®. U. O., Homep TenedoHa, paiioH,
aapec. C momompi0 aBTO(UIBTPa BHIBECTH CIHUCOK aOOHEHTOB, KOTOpPHIE MMEIOT Tele(OHBI B
JTaHHOM paiione. Ha nucte nomkeH ObITh BKIIFOUEH aBTO(HIBTP, COTTIACHO YCIOBHIO 3aa4H.

9.  Haiitu pemenue cucteMbl TMHEHHBIX ypaBHeHUN A X = B u caenars npoBepky. Haiitu
onpeaenuTenb MaTpuilbl A. CucTemMa ypaBHEHU 3aJjaHa YPaBHEHHUSIMHU:

3X—2X%-5x+X =3,
2X—3X%+ X +5x, =-3,
X+2x%+0x—X=-3,
X—Xx%—-4x+9x =22.
10. Haiiti 3Hadenue X, npu kotopom f(x)=5, rae f (X) =x° - x* + X . Vcnons3yiite
komauay Cepsuc=Iloxbop mapamerpa.
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Camocmosimenvnas paboma oueHuBaercss B 67 OamnoB. B paspese OTAeNbHBIX TeM

OIICHUBAHHE OCYIIECTBIISCTCS CICTYIOITUM 00pa3oM.

OunenuBanne CPC «CnenuajJn3upoBaHHble MATEMATHYECKHE MAKETHI B MCCIE0BAHUAX

Moaesieii MeEXaHuKH»

Ha3Banus coaepskaTejibHbIX MOJYJIeil U TeM

CPC

nrPC

Conep:xaTtejbHbIii Moayab 1. MaTemaTudeckuii maker Maple

Tema 1. OcHOBHBIE TOHATHUS U KOHCTpYKuu Maple 9
Tema 2. Onepauniv 1 KOMaHAbl MATEMATHYECKOTO aHAIN3A 9
Tema 3. Pemenve ypaBHEeHU 1 HEPABEHCTB 10
Tema 4. ['paduxa B cucteme Maple 10
Tema S [IporpammupoBanue B cpeae Maple 10
HTtoro mo 1-my cogepkaTeJJbHOMY MOAYJIIO 48

Conep:xaTteabHbiii MoayJb 2. [lporpammupoBanue B Visual Basic nis Excel

Tema 6. OcHOBHBIC anTOpUTMUYECKUE KOHCTpYKImK Visual

Basic o
Tema 7. Beenenue B pa3paboTKy MPUIIOKEHUN 10
HToro no 2-my copep:kaTeIbHOMY MOTYJIIO 19
Bcero 6a108 67

11. KPUTEPUU OLIEHUBAHMS OBIIENA YCIEBAEMOCTH

OO6mrast oreHKa 3HaAHUHM CTYACHTOB IO JUCHMIUIMHE TpoBoauTcs 1o 100-6ammpHOM mikame
COTJIACHO TaKUM KPHUTEPHUSIM, IPUBEICHHBIM B Tabiuie Huxke. Opeanuzayuonuo-yuebHas paboma
cmyOdenma B ayJIMTOPUH OIIEHWBAETCS Ha OCHOBE TAaKMX KPUTEPHEB KaK IMOCEIIAEMOCTb 3aHSITHH,
AKTUBHOCTH BO BpeM}I HpOBe,ZleHI/I}I JICKOUOHHBIX U HpaKTI/I‘IeCKI/IX 33.H$ITPII>1 (BOHpOCBI HGKTOpy 1o
TeMe JICKIIMOHHOTO MaTepHuaa, y9acTHe B 0OCYKJICHUH MPOWJACHHOTO MaTepuaja, perieHne 3aaad

Y CUTyaluil y IOCKH U T.IL.).

ConepxaresibHbIE
aep Buna padorsl Banapl
MOYJIH
_|OpranusanuonHo-y4yeOHas padoTa CTy/IeHTa B ayANTOPUH 4
ConeprxarenbHbIi
CamocrosrenbHas paboTta 48
MoayJb 1
Hroro 52
Opranu3zannoHHO-y4eOHas padoTa CTy/IeHTa B ayIUTOPHH 4
Conepxkatenpubiii  |CamocTosdTenbHas padora 19
MOJYJIb 2 MonynbHast KOHTPOJIbHAs 25
Hroro 48
OO0uuii uTor 100
IHopsinok oneHUBAHUS Y4eOHBIX JOCTHKEHUH 00yYarOIIUXCS
OlleHKa 0 Orenka o 100- OreHka 1o rocy1apCTBEHHOM IIKae
mkane ECTS | OGamnmbHOM mikane | sk3ameH, Au(depeHIHPOBAHHbIN 3a4eT 3a4er
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TCHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
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FX 35-59 2 (HEeyIOBJIETBOPUTEIILHO) C HE 3a4TEHO
BO3MOYXHOCTBIO TTOBTOPHOM aTTeCTallUU
F 0-34 2 (HeyIOBIIETBOPUTENIHHO) C HE 3a4TEHO

BO3MOKHOCTBIO IIOBTOPHOU Ca4U IPH
YCJIOBHH 00s3aTEIHbHOTO Habopa
JOTIOJTHUTEIIBHBIX 0aJIIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O ITPOLECCA

Yuebuble 3aHATHS mpoBoasaTcs B miaBHoMm (83001, r. [lowenk, mp. ['ypoBa, 6) kopmyce
yHHMBepcuTeTa. J[1s mpoBeAeHHs JIEKIMOHHBIX U J1a0OpaTOPHBIX 3aHATUN TpeOyercs ayAuTopus,
000pyI0BaHHAs MEJIOBOW MIIM MAapKEPHOM TOCKOM, MyJIbTUMEIUHHBIA TPOSKTOP U 3KpaH, HOYTOYK,
KOMIUIEKT yuyeOHOW meOenu AJisi CTyAEHTOB, pabouee mecTo npernojaBatens. Beixon B MHTepHeT
NPOBOIHOW MK ¢ ucnojb3oBanuem Wi-Fi.

Jis  camocTosITeNnbHOM pabOThl MCHOJIB3YIOTCS TEKCTOBBIE U JJIEKTPOHHBIE PECYPCHI
HayuHoii 6u611oTeKH YHUBEPCUTETA U IPYTUX JIEKTPOHHBIX OMOINOTEYHBIX 0a3 JaHHBIX, yUeOHO-
METOJMYECKOe OOecreueHrue, MPEeACTaBIEHHOE B Y4eOHO-METOAMYECKMX KaOMHETax TJIaBHOIO
yueOHOro  KOpmyca, MaTepHalbHO-TEXHHYECKyl0 0a3y yueOHOW sabopaTopuu «CeTeBbhIX
KOMITBIOTEPHBIX TexXHOJNOTHi» (ayn. 606) u yueOHOU mabopatopun «MHTErpuUpOBaHHBIX Cpen
nporpammupoBanus» (ayn. 610) kadeapsl Teopur ynpyrocTd M BBIYHCIUTEIBHON MaTeMaTHUKU
nMeHHn akageMuka A.C. KocMomamMuaHCcKoro

13. PEKOMEHJIOBAHHAS JIMTEPATYPA

Koua-Bo Hanuuue
Ne IK3eMILIAPOB | JIEKTPOHHOI
HaunmenoBanue
n/n B OM0JIMOTEKe BepCcuM B
JonHY IBC

OcHognasa numepamypa

1. HM3yamza AWM., I'pemamok M.J[., Mouceenko H.A., AVYIJI(0),
[Tputimenko C.A. Ilporpammuoe obOecrneuenne DBM. AHJI(0),
Maple. YuebHoe nocodue. Jouneuk: JouHY, 2015. — 130 431(0),

c. 432(0),
Y33(0)

2. 3enpkoBckui, B. A. Ilpumenenne EXCEL B AVYJI(0),

HYKOHOMUYECKUX U MHKCHEPHBIX pacyeTax : ¢ KOMIIAKT- AHIJI(1),
nuckoM / B. A. 3enpkoBckuid. - M. : Conon-IIpecc, 2005. q31(1),

- 191 c. + 1 anextpon. ont. quck (CD-ROM). 432(0),
Y33(0)

3. Yoxken6ax, [[. [logpoOHOE PYKOBOACTBO MO CO3JaHUIO AVYII(0),
dopmyn B Excel 2003 / 1. Yokeno6ax ; [lep. ¢ anra. u pen. AHJI(1),

H. B. Bacunenko. - M. u ap. : uanexkrtuka : Buibsamc, 3i(l),
2005. - 640 c. + anexTpoH. ont. auck (CD-ROM). 432(0),
433(0)

4. Microsoft Office 2007 : Bce nporpammsl nakera / A. H. AVYIJI(0),
Tuxomupos, A. K. ITpoxau, I1. B. Komockos u ap. - 2-¢ AHJI(1),

u3g. - Cankr-IlerepOypr : Hayka u Texnuka, 2009. - 599 q31(1),

c. 432(0),
433(0)

5. bpayn, C. Visual Basic 6 : Yue6. kypc / C. bpayH. - M. u AVYJI(0),
ap. : [urep, 2005. - 574 c. AHIJI(1),

g31(1),
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432(0),
433(0)
6. Kyssmenko, B. I'. Visual Basic 6 / B. I'. Ky3pmenko. - 3-¢ AVYJI(0),
u3a. - Mocksa : bunowm, 2005. - 400 c. AHJI(1),
431(1),
432(0),
433(0)
7. Morwues, A. B. Mndopmaruka : [Yueb. mocodue ams
CTYJICHTOB TI€/l. BY30B T10 CTICITUATBHOCTH AVYIJI (6),
"Uudopmaruka"] / A. B. Morunes, H. U. Iak, E. K. AHJI (1), Uzl
Xewnnep ; [Tox pen. E. K. Xennepa. - 3-e uza. - M. : (1)
ACADEMIA, 2004. - 841 c.
8. NudopmaTrka n nHGOPMAIIMOHHBIE TEXHOJIOTHH : Y4eO. AVYII(15),
noco6. / . T'. Jlecanyuas, . B. Muccumr, 1O. 1. AHII (1),
Pomanoga, B. U. lllectakos. - M. : OKCMO, 2005. - 544 | Ka66 (1), Uzl
C. (1)
0. NudopmaTrka 1jst 5KOHOMHUCTOB : YICOHUK IS
CTYJIEHTOB BY30B, O0YUaIOIIUXCSI 10 HAPABICHUIO AVII(91)
080100 (521600) "DxoHOMHKA" U SKOH. CIIEIIUATILHOCTSIM AHJI (1) T—I;l
/[C. A. banamogsa, B. . {uxtsp, O. H. XXunkun u ap.] ; (1) ’
noxa o6ur. pea. B. M. Martromika ; Poc. yH-T 1pyx0b1
Hapozos. - M. : UHOPA-M, 2007. - 880 c.
10. | MeTonuueckue yka3aHUs K BBITIOJHEHUIO JTA0OPATOPHBIX
pabot o reme MS Excel [ DnekTpoHHBIi pecypc]: s
CTYAEHTOB I10 HaNpaBjieHUAM NOAroToBKHU 44.03.04
"TIpodeccronanbHoe 06yq"eHHe. Wudopmaruka u DEKTpOHHbIE
BeIUMCIIMTENNbHASA TexHuka'", 44.03.04
" " nanubie (1
[Ipodeccuonansuoe o0yyenue. Oxpana Tpyaa', .
44.03.04 "IIpodeccruonanpHoe 00yuyeHne. DKOHOMHKA U Gait).
ynpasienue" (Juist Bcex popm o0yuenns) / [coct. E. C.
Hectpyrun] ; JJoneukuit Hai. yH-T. - Jlonenk : [JonHY,
2016.
Jlononnumensnas numepamypa
11. | bopomakwmii, }0. B. HWudopmanmoHHbIE TEXHOJOTHH : AVYJI(0),
Mertonsi, mporecchl, cuctemsl / FO. B. boponakwii, FO. I'. AHIJI(1),
JloGonuHuckuii. - M. : Paauo u cBsi3b, 2004. - 451 c. 3i(l),
432(0),
433(0)

14. ”TH®OOPMAILIMOHHBIE PECYPCBI

1. OOpa3zoBaTeNbHBIA MaTEMaTHYECKUA CalT [DIeKTpoHHBIN pecypc] — Pexxum pocryna:

http://old.exponenta.ru/soft/Maple/Maple.asp
JKpaHa.

— Jlara oOpamenus: 1.06.2020. — 3arn. c

2. Kopob6eiinukoB A.I'. Pa3paboTka u aHaIu3 MaTeMaTHYECKUX MOJETCH ¢ HUCIOIb30BaHUEM

MATLAB u MAPLE: VYuebnoe mnocodbue. - CII6: CII6I'Y HUTMO, 2010. -

145 c.

[DnekrponHslii pecype] — Pexxum mocryna: http://window.edu.ru/resource/424/70424 — Jlata

obpamenus: 1.06.2020. — 3ar. ¢ skpaHa.

15. IPOTPAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopniopatunas nuniensus JJOHHY Ne 46484614);



http://old.exponenta.ru/soft/Maple/Maple.asp
http://window.edu.ru/resource/424/70424
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2. Microsoft Office (kopnoparusnas nmuuensust JOHHY munenzus Ne 46472919);

3. Microsoft Visual Studio (munen3ust mporpammsl DreamSpark i1t BICIINX yueOHBIX 3aBECHU);
4. JIuuensuu GPL, Apache, BSD mis cBo6ogHOTO iporpamMuoro obecrnieuenusi: FreeLab, Scilab,
R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AutuBupyc Kacnepckoro, Linux
Fedora, Libre Office, Adobe Acrobat Reader, XPDF, Blender, KOMITAC-3D LT, Paint.NET,
Gimp.

Pabouass mporpamMmMa paccMOTpeHa W TIEpeyTBEpXKJCHA Ha 3acenaHuu Kadenpsl Teopuu
YOPYTOCTH W BEIYMCIUTEILHON MaTeMaTUKU MMeHH akaaemuka A.C. KocMogaMuaHckoro

¢ u3MeHeHusMu (0e3 u3menenuit) va 20 TO/I.
IIpotoxkoi Ne OT « » 20 T.
3aBenyromnmii kageapoit Cropoxes B. W.

PaGouass mporpamma paccMOTpeHa U NEpeyTBEpP)KIEHAa Ha 3acelaHuM Kadeapbl TEOpHUu
YIPYTOCTH U BBIYMCIUTENBHON MaTeMaTuku nMenu akagemuka A.C. KocMonamuanckoro

¢ u3MeHeHusIMH (6e3 n3MeHenuil) Ha 20 TO/I.
[TpoTokomn Ne OT « » 20 T.
3aBeayromuit kadeapoit Cropoxes B. U.

Pabouass mporpamMMa paccMOTpeHa W TIEpeyTBEpXkKJACHA Ha 3acelaHuu Kadenpsl Teopuu
YOPYTOCTH U BEIYUCIUTEILHON MaTeMaTUKU MMeHH akaaemuka A.C. KocMogaMuaHckoro
¢ u3MeHeHusMu (0e3 n3menenuit) va 20 TO/I.

IIpotokoi Ne OT « » 20 T.

3aBenyromnmii kageapoit Cropoxes B. W.
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