roy BIO «1OHEUKHA HAITMOHAJIBHBIN YHUBEPCUTET»

®AKYJIBTET MATEMATUKH U HHOOPMALIMOHHBIX TEXHOJIOT WA

Kadenpa Teopun ynpyroctu ¥ BoIMHCIHTENbHOM MaTeMaTHKH

uMenH akaaemuka A.C. KocMozaMHaHcKoOro

PABOYASI ITIPOTPAMMA YYEBHOU JUCHUTIINHBI

«ITPOI'PAMMHOE OBECIIEYEHHE
KOMIIBIOTEPHBIX CUCTEM»

01.03.02 ITpuxnagHas MaTeMaTHKa U
Hanpagenenue noAroToBKu:

uHdopmaTHka
O6pasoBarensHas nporpaMma: Oaxanaspuar
KBanugpukammsa: Axkanemuueckuii 6akanaBp

(Dopma . GyHCHH}l' O4Hasd, O4YHO-3a049HadA, 3a04HaA, B TOM

YHCJie C YCKOPEHHBIM CPOKOM 00y4eHus

HYAHOE NOAHEPKHYTh

Honenx 2020




YTBEPXKJIAIO:
Hexan ¢ yIbTETA MATEMATHKH

Iporpamma yueGuoit aucummmuel «[IporpaMmioe ofecreyerne KOMIBIOTEPHBIX CHCTEM»
cocTaBleHa Ha OCHOBaHWHM [‘ocyjapcTBeHHOro 0Opa3oOBATENBHOrO CTAHAAPTAa  BLICIIErO
npodeccnonansioro obpasopanus (IF'OC BIIO) [oneukoit Hapoamoi#t Pecny6muku (JIHP) no
Hanpasnenuio noarorosku 01.03.02 Ilpuknanuas Maremaruka 1 HHOOPMATHKA, YTBEPKIACHHOIO
npukazoM MunnctepcTa obpasopanns n Hayku JIHP ot «04» anpens 2016 r. Ne 280;

[Topsnka opranu3aune y4deOHOro mnpouecca B 00pa3oBaTE/bHBIX OPraHH3aHAX BBICIIEro
npodeccuonansHoro obpazopanns Jlonenkoit Haponroit Pecrmy6nukn, yTBEpKICHHOrO NPHKa3’oM
Mpunncrepersa oOpasopanns u Hayku JIHP Ne 1171 or «10» nosbps 2017 r.;

yueOHOro miaHa M OCHOBHOH 00pa3oBaTeNbHOHM NPOrpaMMbl BhICLIErO NPOGECCHOHATLHOIO
obpaszosanus Hanpasnenns noarotoBkn 01.03.02 Tlpuknannas marematuka M HH(OpMaTHKa,
pazpaborannbix B FOY BIIO «JloHeuknii HaHOHANBHLIA YHHBEPCHTETY.

Paszpabotunx:
JloneHT KadeApsl TEOPHH YNPYTOCTH H
BBIYHCIIUTENILHOH MATEMATHKH HMEHH 1‘-

akagemuka A.C. KocMomamuanckoro C.A. lpuiimMenxo

[lporpamma yuyeGHON AHCUHIUIMHBI YTBEPXK/ACHA HA 3aceJaHHH Kade/ipsl TEOPHH YIPYrocTH
H BHIYHCIHTEILHON MaTeMaTuKH HMenH akanemuka A.C. Kocmonamuasckoro

[Tporokon Ne 11 ot «9» anpens 2020 r. 9 7

3asenyiommii kadgeapoit B.H. Cropoxes

[Mporpamma yueOHoOH JjucHMIUIMHBI onobpena y4eOHO-METONHYECKOH KOMHCCHEHN
(daxkynbTeTa MaTeEMaTHKH H HHPOPMAHOHHBIX TEXHONOrHiH
ITporokon Ne 8 or «15» anpens 2020 r.

INpeacenarens yuebuo-MeTouyeckoii W

KOMHCCHH (pakynbTeTa JLU. Censxosa
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

VYyebOnass mucruiummHa «lIporpammHoe oOecrieueHHe KOMIBIOTEPHBIX CHCTEM» OTHOCHUTCS K
BapHaTUBHON YacTH MPO(ECCHOHATIBLHOTO OJI0KA U COCTOUT U3 OAHOTO MOJYJIA.

Jis  u3ydeHws: y4eOHOM JHUCUMIUIMHBI HEOOXOIWMBI 3HAHWS, YMEHUS U HaBBIKH,
dbopMupyeMble MPEAUIECTBYIOIIMMU M CONYTCTBYIOIIMMH JUCIHHUIUIMHAMU y4eOHOro IulaHa
MOAroTOBKH OakanaBpoB o HanpasieHuto 01.03.02 I[IpuknagHas mareMaTuka U HHPOPMATHKA!

e  «OcHOBBI HUH(DOPMATUKIY;

o (SI3BIKU ¥ METO/BI IPOTPAMMHUPOBAHUS.

SIBsieTcst OCHOBOM JJIsI U3YYCHUS CICIYIOMINX JUCIIUTLINH:

o «MaremaTH4eCKHE OCHOBBI 3aIIUTHI HH(POPMAIIH,

e «KommbroTepHbie TEXHOIOTHH B (PUHAHCOBO-3KOHOMUYECKOM JIEATEIbHOCTI,
«[IporpamMmHbIe TPUTOKEHUS AJIS TOJACPHKKN MHKEHEPHBIX PACUETOBY,
«[Ipuknaanoe nporpamMmmHoe obecreueHme,

«KoMrmbroTepHas MaTeMaTHUKa,
KypcoBas paboTa 1o BEIOpaHHOH yriryOJieHHOM poduiu3anuy (Criennain3aim),
BKP 6akanaspa.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueonoll OucCyuUnIuHbl

01.03.02 Ilpuknannas MaTeMaTHKa u
Hanpanenune noaroToBku

nHpopmaTruka
ITpoduns
OO6pa3oBaresapHas IporpaMmma OakanmaBpuar
KBanudukarms AxkaneMuyeckuii bakaiaBp
KonmgecTBo conepkaTeIbHBIX MOTyJIeH 2 (12)

Jucuumnirna 6a30Boii / BapuaTUBHOMN 4acTh

- BapuaTusHas yacte npogeccuoHaabHOro 0J0Ka
00pa30BaTeNbHOMN POrpaMMbl

®opmel kouTpost (MK, sk3amen, 3auer) MOJTyJIbHBII KOHTPOIIb, 3a4€T
ouHas popma 3aoyHas popma
3 (P 00y4YeHHs 00y4YeHHUs
HOpMaT. YCKOp. HOpMAT. YCKOP.
CPOK CPOK CPOK CPOK

KonunuecTBo 3aueTHBIX eAUHULL (KPEIUTOB) 4 4

[0/ IOArOTOBKH 2 2

Cemectp 4 4

KonuuecTBo uacoB 144 144

- JTEKIIHOHHBIX 32 -

- IPAKTUYCCKUX, CCMUHAPCKUX - -

- TaOOpPaTOPHBIX 32 -

- CaMOCTOSITEIILHOM pabOTHI 80 144*
B T.4. UHANBHUAYAILHOE 33/1aHHE - -
HenenbHoe KOMMYECTBO 4acoB, 8 -
B T.4. QyJUTOPHBIX 4 -

*- akaJIeMHYECKas pa3HUIlA
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3. OIINCAHUE JUCHHUIIJINHBbI

Ieau u 3axaun

Hesmn  ocBoenusi  aucummiauubl:  Juctmmnmaa — «[Iporpammuoe  obecrieueHue
KOMITBIOTEPHBIX CUCTEM» SBIISIETCS U3yUEHHE COBPEMEHHOI'0 IPorpaMMHOro obecnedyenus 9BM, B
yactHoctu MS Excel u Maple.

3agaun:

1) O3HakomsieHHWE CTYACHTOB C KiIacCUpUKaUeld MPOrpaMMHOTO oOecredeHus
KOMIIbIOTEPHBIX cUCTeM, Ha3HaueHueM npukinagHoro IIOKC, B yactHocTn oprcHOro u Hay4HOroO.

2) OGyuyeHHe CTy/IeHTOB OCHOBHBIM IpuéMaM COCTaBJICHUS MAKPOCOB U IPYTUX SIIEMEHTOB
yIpasieHus: 00padoTkoii uapopmanuu 8 MS Excel.

3) OOy4eHue CTyIeHTOB OCHOBHBIM Ipuémam pabdotel ¢ Maple.

TpeboBanusi K pe3yabTaTaM OCBOEHMS JUCHUILIMHBI. [Iporiecc m3yyeHus NUCHUTUIAHBI
«[Iporpammuoe obecriedeHre KOMIBIOTEPHBIX CUCTEM» HampaBieH Ha (GOPMUPOBAHHE DIIEMEHTOB
cinenytomux komnetreHuii B coorBercTBUU ¢ ['OC BIIO JIHP mo HampaBiieHHIO MOATOTOBKH
01.03.02 Ilpuknagnas mMaTeMaTUKa U MHGOPMATHKAa U OCHOBHON 00pa3oBaTEIIbHOM MPOTrpaMMBbI
BbICIIETO TpodeccHoHaIbHOTr0 0oOpa3oBanusi HampasieHus moarotoBku 01.03.02 Ilpuknannas
MaTeMaTHhKa U uHpopmaTuka.

a) oouwexynomypuoix (OK): criocoOHOCTh K caMoopranu3ainuu u camooodpazoBanuto OK 7

0) oobwenpogeccuonanvuvix (OIIK): criocoOHOCTH K pa3pabOTKE aNrOPUTMUYECKUX H
OPOrPaMMHBIX pEeHIeHHs B OOJAaCTH CHUCTEMHOTO M TMPUKIAIHOTO MPOTPaMMHPOBAHUS
MaTeMaTU4eCKnX, MHGOPMAIMOHHBIX W MMHUTALMOHHBIX MOJEJNEH, CO3/IaHUI0 MH(POPMAIMOHHBIX
peCypcoB TIIOOANBHBIX CETei, 00pa30BaTeNbHOTO KOHTEHTA, MPUKIAIHBIX 0a3 JaHHBIX, TECTOB U
CPE/ICTB TECTUPOBAHUS CUCTEM U CPEJCTB Ha COOTBETCTBUE CTaH/IapTaM U MCXOIHBIM TPEOOBAHUSIM
OIIK 3,

CIOCOOHOCTh peIlIaTh CTaHJAAPTHBIC 3a/Jadyd NMPO(EeCCHOHATBLHON AESITENBHOCTH HAa OCHOBE
UHPOPMALIMOHHOM W OmbOnuorpauueckoil KyJIbTypsl C TNPUMEHEHHEM HH(POPMALUOHHO
KOMMYHUKAITMOHHBIX TEXHOJOTUA © ¢ YYETOM OCHOBHBIX TpeOoBaHUN WHOOPMAITMOHHON
6e3omacHoctu OIIK 4

8) npogpeccuonanvuvix (IIK): cnocoOOHOCTH TMOHHMATh, COBEPIIEHCTBOBATh M TMPUMEHSTH

coBpeMeHHbI MateMatudeckuii anmapat [1K 2, cmocoOHOCTh K pa3paboTkKe ¥ MPUMEHEHUIO

AITOPUTMUYECKUX M TMPOTPAMMHBIX pEIIEHWH B 0OJACTH CHUCTEMHOTO W TPHUKJIAJTHOTO

nporpamMuoro odecneuenus [1K 7;

B pe3yabTare usyyenusi y4eOHON JUCHUIIMHBI CTYIEHT J0JI/KEH

3Hamp:

e KJIacCHU(UKAIMIO MPOTPAMMHOTO 00€CTICUCHUSI BEIYUCIUTEIHHBIX CUCTEM;

e pnasHauenue npukiagHoro [IOKC, B yacTHOCTH 0()MCHOTO U HAYYHOTO;

e Kpyr 3aja4, KOTOpPbIC PEIIAITCS C MOMOIBI oducHbIX mnpuiokenuidn MS Excel u
MaTteMaThueckoro nakera Maple;

e OCHOBHbIE ITpHUeMbI paboThI ¢ TokymMeHTamu MS Excel u Maple;

e KOMaH/bI T1aBHOTO MeHIO MS EXCel, ux BBIOJHEHHUS C ITOMOIIBIO KOMOMHAIIUH KJIABHUIII
Y KOMITBIOTEPHOW MBIIIIH;

e CriocoOBbI 3aIucK MakpocoB B JokyMeHTax MS EXxcel, ocHoBHBIe ariemeHThI s13bika Visual
Basic for Application;

® OCHOBHBIE KOMaHJbI I TIPOBEICHHS AHAIUTUYECKHX BBIKJIAJOK W BBIYUCICHUN B
nakere Maple s HaydHBIX BBIYMCIICHUA,

e OCHOBHBIC KOMaH/IbI IS TPOrPaMMUPOBAHUs B MaTeMaTn4deckoM makere Maple.
Ymemo:

e BBINOJIHATH BBIYUCICHHS C TOMOIIBI0 BCTpoeHHBIX (yHkimii MS EXxcel; cozmaBars
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CBOJIHBIE TAOJUIIBI, IPOTPECCUH; BBIUUCIIATH 3HAYCHHS CIIOKHBIX (DYHKIMHA U CTPOUTH AUATPAMMBI,
rpaduky; HaxoauTh crmocobamu MS EXcel perrenust ypaBHEHHH, CHCTEM ypaBHEHHM, 3agad
JMHEWHOTO MPOTrPaMMHUPOBAHHUS; CO3JaBaTh Ha pabOYeM JIUCTE 3JIEMEHTHI YIPABICHUS U MaKpOCHI,
peIaKTUPOBaHHE MAaKPOCOB;

®  WKCHONB30BaTh MaTeMaTmuyeckui maker Maple s aHanmuTHueckux mHpeoOpa3OBaHMIA;
pelieHuto  anreOpanyeckux W TPAHCLUEHJCHTHBIX YypaBHEHUH; pEIIeHWE CUCTEM JIMHEWHBIX
anreOpanyecKnX YpaBHEHH; UYUCIEHHOTO W CHMBOJBHOI'O BBIYMCICHUS CYMM, IMPOU3BEICHUHU,
MIPOU3BOIHBIX, HMHTETPaJIOB; pelieHus b hepeHIaTbHBIX ypaBHEHUH, CUCTEM
g depeHIMaIbHbIX ypaBHeHUH, 3a1a4 Ko, co3ianie JByMEpHbIX U TPEXMEPHBIX IpauKoB;

® COCTaBJIATH MPOCTEHUIIINE MPOrPpaMMBbl B MaTeMaTHueckoM rakete Maple.

enademp:
® OCHOBHBIMH IpuémamMu 00paboTKu uncinoBoii nadopmanuu B MS Excel,
® OCHOBHBIMH CMHTAaKCHYECKMMH KOHCTpyKIusimu Maple.

4.  COJEPXAHUE JUCLUIIUHBI U ®OPMbI OPTAHU3ALIMY YYEBHOI'O
MPOLIECCA

IopsinkoBbI HOMEP U TeMa Kparkoe conepkanue TeMbl

ConepxateibHblil Moayab 1 Maremaruyeckmii naker Maple
Tema 1. OcHOBHbIE IOHATHS U KOHCTPYKIMU | MIMeHa, nepeMeHHbIe, TUIIbI JaHHbIX, OCHOBHBIE
Maple OTIepaIMK MMPeoOpa30OBaHUS.
UucneHHOE W CHUMBOJIBHOE  BBIYHMCIIECHUE
IIPENEIOB, IIPOU3BENCHNN, CYMM, IPOU3BOJHBIX
Y MHTETPaJIOB.
Pemenne anreGpanyeckux M TPaHCIEHIEHTHBIX
YPaBHEHM, CUCTEM JIMHEHHBIX alre0pandeckux
Tema 3. Pemienue ypaBHeHH 1 HEPAaBEHCTB | YpaBHEHUM U HEPaBEHCTB. AHAJIMTUYECKUE H
npuOIMKEeHHbIe pelieHus anupdepeHInaIbHbIX
YpaBHEHUH, CUCTEM ypaBHEHM, 3aaaun Kommn.
Tema 4. I'paduxka B cucteme Maple JIByMepHbIe U TpéXMepHble rpaduKu
Peanuzamusi ~ OCHOBHBIX  aNTOPUTMHUYECKHUX
Tema S IlporpammupoBanue B cpene Maple KOHCTPYKIUH, NPOrpaMMHBIX €IMHHI], BBOJ H
BBIBOJI JAHHBIX.
Conep:kareiabHsbiii Moayisb 2 Ilporpamvuposanue B Visual Basic pust Excel
Peanuzamusi ~ OCHOBHBIX  QNTOPUTMHUYECKUX
KOHCTPYKLUH, MPOTrPaMMHBIX €IWHHI, BBOJX H
BBIBO/JI JAHHBIX.
Tema 7. Beenenue B pa3paboTKy OObexTHast Mozienb. [laHens HHCTPYMEHTOB.
MIPUIIOKEHNN

Tema 2. Oniepanuu U KOMaH/IbI
MaTeMaTHYECKOro aHaJIn3a

Tema 6. OCHOBHBIE AITOPUTMHUYECKHE
koHcTpykuuu Visual Basic




TemaTnuyeckuii miian

Conep:xarebHblil MoayJsb 1

KoauyecTBO yacoB

Ounas ¢opma o0yuyeHus

3aounas ¢opma o0yueHus

H . . . YckopeHHbBIH CPOK
OPMATHBHBIH CPOK 00y4eHUst YckopeHHbIii cpok 00y4yeHust HopmaTuBHbIi cpok o0yuenus obyeHns
B T.4. B T.4. B T.Y. B T.4.
Ha3Banus
< < < <
coJlep:KaTeJIbHBIX g % E § g %‘ E § g % E : g E §
" A A 2 2
< = o = « ) £ = « = «
Mony.teit i Tew = |z |§|E|5s5|g |z |§ & |5¢g359¢c |=|§ |E/5¢859¢/=/§/585¢8
5} = o | =g 5| @ | = =) = Qo o @ = ol =d 50 9 = = Q > &
o = |2 | Bl By Q | = | B | gd| ¢ < | E | B s S 2 H| E| 2 =¢
R~ 2 | 8 | s | o® =| A& | Z = | s | ol = & 2 | B | g| Sd =0 R 2| 5| @ = &
5] = o | & 2 5] = o = ol A ) = ol =g = | B| = -
=15 8| 8H = = 218 | 8=l EH S 18 8 84 Ex Sl 2 8w =
© = g | e = g | = g =
-B-N- = |8 | 2 = B | s 2| = & Z | =
=18 | E = 8 = =1 8 | E 8 =
Tema 1. OcHoBHEBIE
MOHATHS U KOHCTPYKLIUU 14 4 4 6 14
Maple
Tema 2. Onepauuu u
KOMaH/IbI
A 22 | 6 6 | 10 22
MaTeMaTHYeCKOTO
aHaiau3a
Tema 3. Pemenue
N 18 4 4 110 18
ypaBHEHU U HEPABEHCTB
Tema 4. I'paduka B
pad 14 | 4 4| 6 14
cucreme Maple
Tema 5
[IporpamMmmupoBaHue B 18 4 4 110 18
cpene Maple
Hmozo
no codepiricamenbHoMy 84 | 22 22 | 42 84
Mmooy 1




Conep:kaTeIbHBIA MOTYJIb 2

KoauuecTBo yacoB

Ounas ¢opma o0yuyeHus

3aounas ¢opma o0yueHus

HopmaTuBHbIi cpok o0yueHust

YckopeHHbBIIi cpok 00y4yeHust

HopMaTuBHBIii CPOK 00y4yeHHsI

YckopeHHbBIH CPOK

00yJeHust
B T.4. B T.4. B T.Y. B T.4.
Ha3zBanus
= = = «
coaepiKaTeJbHbBIX g % E § g %‘ E é g “ﬁ E § g E §
. A A A A
< = o = « ) £ = « = «
mojLyateii 1 Tem e |= % 5|55 |= |§ |5 |5¢c/59¢2 |= |8 |5 59592 =/§/5¢85¢
5} = o | =g 5| @ | = e | = - W = ol =d >0 9 = = Q > g
o = |2 | Bl By Q | = R | md H 9 H | E | B s S 2 H| E| 2 =¢
R 2 | = | s | o9 =| A& | = | s | o =9 & 2 | & | s| od = R g| =S| o8 = 4
5] = o | 2 5] = o = ol A ) = ol =g & | B| = -
S 1318 8R = = = | & | 8= =S S 1% 884 =+ Sl 3 8 =
© = < =) (=] = [} = (=] = < =) =
s || 2|2 & | s = = g | 8|2 | = & Z =
= | 5 = = S = =1 8 | = S =
Tema 6. OcHoBHEBIE
AJITOPUTMHUYECKHUE
p ; 19 | 2 2 | 15 19
koHcTpykiuu Visual
Basic
Tema 7. Brenenue B
A .| 39 | 8 8 | 23 39
pa3paboTKy MPUIIOKECHUM
Hmozo
no cooeprcamenbHoMy 58 | 10 10 | 38 58
MoOyiio 2
Bcezo no oucuyunaune
144 | 32 32 | 80 144
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5.  METOAUYECKHUE PEKOMEHJIAIIAU JJI5I MTPOBEAEHMS
JIJEKIHHOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUHU

Ha naGopaTopHbIX 3aHATHAX pacCMaTPUBAIOTCS BOMPOCH! Ucmob3oBanus makera MS Office
U Makera KOMIIbIOTepHOW MateMaTuku Maple: nactpoiika mosysneii, ¢popmarupoBaHue, padora ¢
MaTpUIlAMH, aHAJIU3 JaHHBIX, pabora ¢ TpapuKol M TaOIUIAMHU, SYCUKH, TAOIHUIIBI, MMEHA
JMara3oHa siueek, Mactep QYHKIUH, Joruueckue GyHKIUH, YCIOBHBIH OIeparop.

CTyneHTbl H3y4alT CHocoObl YHCICHHOTO ¥ CHMBOJBHOTO BBIYUCICHHUS IIPEIEIIOB,
HpOHSBeHeHHﬁ, CyMM, IMPONU3BOAHBIX u HHTCIrpajIoB, peICHUA aﬂre6pa1/1qecm/1x n
TPAHCICH/ICHTHBIX YpaBHEHHI, CHUCTEM IMHEWHBIX anreOpandecKuX YpaBHEHHA W HEPABECHCTB,
AQHAJTUTHYECKUE U MPUOIIKEHHBIE pereHus TudQepeHInaIbHbIX ypaBHEHNH, CUCTEM yYpaBHEHUH,
3agaun Komm, mocTpoeHus: IByMEPHBIX M TPEXMEPHBIX TPAPUKOB C MMOMOIIBIO PacCMaTpUBaEMOT0
MPOrPaMMHOTO O0ECTICUeHUSI.

Kaxmomy cTymeHTy HEoOXOAMMO BBINOJHUTH IIECTh 00s3aTeNbHBIX 3amaHuil. Kaxkmoe
3ajganue oQopmisieTcss KaK YacTh EIMHOTO Ui KaXIOrO CTYACHTA IPOSKTOM W CHaeTCs
NPeroJIaBaTelio, BEAyIIEeMY J1a0OpaTOPHbBIC 3aHATHS, IyTeM coOecelOBaHHMS BO BpPEMS 3aHSTHIL.
[lepeuens 3amanuii cogepxarcs B yaeOHoM nocoduu [1].

TeMbl JIEKIIHOHHBIX 3aHATHH

Vo Konuuecmeo
Ha3zeanue memui
/n uacoe

. OCHOBHBIC MOHATHUS U KOHCTpYKIMu Maple 4

. OnepauHH 1 KOMaHJbl MAaTCMAaTH4YCCKOI'O aHaJIn3a

. Perienue ypaBHEHHI 1 HEPABEHCTB

. I'paduka B cucreme Maple

[IporpammupoBanue B cpene Maple

. OcHoBHBIE anropuTMuueckue koucTpykiuu Visual Basic

N[OOI |WIN|F-
OIN|IPRR]IAOD

. BBenienue B pa3paboTKy NpUIIOKEHUN

BCEI'O 32

Tembl J1a0OPATOPHBIX 3aHATHI

Ne Koauuecmeo
Hazeanue memuwi
n/n uacoe

. OcHOBHBIE TOHATHS U KOHCTpYKIMu Maple 4

. Onepam/m W KOMaHAbl MAaTEMAaTHYCCKOI'O aHaJIn3a

. Pemienue ypaBHEHU U HEPABEHCTB

ITporpammupoBanue B cpeae Maple

. OcHOBHBIE anropuT™MUYeckue KoHcTpykuuu Visual Basic

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

oI~ O

. BBenenue B pa3paboTKy NpUIIOKEHUN
IBCETO 32

6. METOIUYECKHUE PEKOMEHJIALUU I1O OPTAHU3ALIUNA
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Copeprkarcs B yaeOHO-METOIMYECKOM KOMILUIEKCE TUCIIATUTUHBI.



Opranuszanusi CaMOCTOSATEIbHOI Pad0ThI CTYIEeHTOB
(coomeemcmeenno OannviM 6 mabauye MmemamuyecKko2o Niana)

Vo Konuuecmeo
i Ha3zeanue memuwi waCos
1 |. OcHoBHbIE MOHATHSA ¥ KOHCTpYyKIu Maple 6
2 |. Onepanuu ¥ KOMaH/Ibl MAaTEMATHICCKOTO aHATN3a 10
3 | Pemenue ypaBHEHMI 1 HEPABEHCTB 10
4 |. I'paduka B cucreme Maple 6
5 [IIporpammupoBanue B cpene Maple 10
6 | OcHoBHBIC anropuTMuueckue KoHcTpykuuu Visual Basic 15
7 | BBenenue B pa3paboTKy MPHIIOKEHHHA 23
BCEI'O 80

7. NHANBUAYAJIBHBIE 3AJTAHUSA

NuauBuayanbHas padora
KOHCTPYKIITHH MAPLE
Ilesb: oBiaseHE PEMICHUEM 3a71a4 pa3IMYHBIX 00JacTell MmaremaTuku B makere Maple

3aganus:
cojiepKaTcs B yueOHbIX mocoouusx [1-3].
Ilpumepnsie 3a0auu 0na camocmoamenbHo20 3aHAMU

2
X eciu —3 <x <,

1.  HapucoBartb rpa¢uk GyHKIUU y = 72'(1 + sin x) ecurmw <x<2r,

(1+\/;)71 eciu 2mw< x< 8.
2.  HapwucoBats rpaduk QyHKIMH, 33JaHHON B BUIE€ TaOJIHIIBL:
X -1 [-0.5 0 |05]1 |2 |-1
Y 1 2 5 |-2 |-1 |0 1
BBectu nanHble U3 TEKCTOBOrO (haiiia.

3. Hapwucosars rpaduk pynknum y = (x — a)(x —b)(x— c), re a = ]zﬂ
1

2)
L5(, L 1 l
b:ﬂ"[(H—j, c=—l+]lime ™" -

n=l1 n x=+0
4.  Hapucosats rpaduk QyHKIUHN pemeHus 1udepeHnaaIbHOro ypaBHeHUs

-x+y—-2 n o
y' = “xry-4 . HeonpenenénHyto MOCTOSIHHYIO MOJI0KUTh PABHOW MUHUMAJIBHOMY KOPHIO
xX=y
ypaBHeHns x> —3x+1=0,
5. ITocTponTh MOBEPXHOCTH, 3a/IaHHYIO B IAPAMETPUIECKOM BH/IE:
X=asint sinu,y=bcost sinu,z=ccosu, a, b, c —const.

X . 2
6.  Tlomyunts pasnoxkenne GyHkimn f(x)= I sin(y)" dx B oKpecTHOCTH TOUKH () 710
0
YJIEHOB 7-TO HOPSA/IKA.
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1-t 2+t 3
7. Haiitu obpatHyto matpuny | 2+t 1-t 4 |. CoenaTb NpoBEpKY.
3 4 1-t
. . tg(xy+0.2)= x?;
8.  Pemmrs cucTeMy HETMHCHHBIX YPaBHCHHIA M CACNATh POBEPKY. 1~ ~
X°+y° =1

9.  Haiitu xopHu ypaBHeHHs. [locTpouTh rpaduk U cAeIaTh MPOBEPKY.
2x* +8x%+8x*-1.0=0.

10. CocraBuTb MPOICIYPY BBIUUCICHUS 3HAUCHHUN ()YHKIIUN

0 npu x<0,

y= x? —x npu 0<x <1, wumnanucaTs KOMaHIy M MOCTpOeHMs rpaduka >Toit

x? —Sil’l(TDCZ) npu x> 1.

GbyHKIHH.
'
11. Pemmwre 3anauy Kommu: y Ctg X+ y = 2, y(O) =-1 Hapucosats rpaduk
petieHust U PepeHIIMaTIbHOTO YpaBHEHHUS.
12.  Pemmre 3amauy Komm: y"(x)+2y'(x)+2y(x)=xe*, ¥(0)=0, y'(0)=0.
HapucoBats rpaduk pemenus qudhepeHnaaIbsHOr0 YpaBHEHUSI.

y(x)=z(x),

13. Haiitn obmee pemenne u caenarh IpOBEPKY: {1, .
2'(x)=-y(x)

14. Excel. CoznaiiTe Makpoc, KOTOPBI BBOJUT B TEKCT JOKYMEHTA 3ar0JIOBOK «J{oHEIKui
HallMOHATBHBIM YHUBEPCUTET» C aHUMAIITMOHHBIM 3(D(PEKTOM «HEOHOBOH peKiambl». Makpoc
3aIyCKaeTcsl Ha BBIMIOJIHEHNE COYETaHUEeM KIIaBUIl. Makpoc MOMKeH ObITh JOCTYIEH TOJIBKO B
BallleM JJOKYMEHTE.

15. Maple. HapucoBats rpaduk GpyHKuuu perieHus quddepeHInaaIbHoro ypaBHEeHHS.

y'+2y +2y=e" cos(x) +xe ™, y(x)=1,y(x)=0;

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

x2 ecmu —3 <X <,

18. Hapucosars rpaduk Gpynkuun y =< 7 (1+sinx) ecwz < x <27,

(1+\/;)71 eciu 2w < X< 8.
19. HapucoBars rpaduk GyHKINH, 33JaHHON B BUJIC TAOJIUIIBL:
X -1 -0.5 0 0.5 1 2 -1
Y 1 2 5 -2 -1 0 1
20. Beectm maHHBIC U3 TEKCTOBOTO (aiina.

21. Hapwucosats rpaduk pyHknum y = (X - a)(x — b)(x — c) ,TIe a= ]Ed_)z( ,
X
1

1.20 1 c:—1+]j1ne_xil
b:—H(l-l-—] , x=+0 .
70 n
22. TlocTpouTh NOBEPXHOCTH, 3aIaHHYIO B ITAPAMETPHUECKOM BUJIE:
23. x=asint sinu,y=bcost sinu,z=ccosu, a, b, ¢ —const.
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X i 2
24. Tlonmyuutsb paznoxenue GyHKuun f (x) = Im dx B okpectHOCTH TOUKH 0 110
0

qJICHOB 7-r0 IopsaKa.
1-t 2+t 3

25. Haiitu obpatHyto matpuny | 2+t 1-t 4 |.Cpnenars OpoBepKy.

3 4 1-t

tg(xy+0.2)= x?;

26. PemmuTh cucTeMy HETMHEHHBIX YPAaBHCHHI U CIETATh MPOBEPKY. gz( y ) )
X“+y =1

27. Haiitu xopHu ypaBHeHHA. [locTpouTh rpaduK U cAeIaTh MPOBEPKY.
2x*+8x*+8x*-1.0=0.
28. CocraBuTh NPOLEAYPY BHIUUCICHHUS 3HAUCHUHN (PyHKIIMH
0 npux<0,
y=4x*—Xnpu 0<x<1, U HamucaTh KOMaHy Ui IOCTPOEHus rpaduka 3Toi GyHKIUU.

x? —Sin(7ZX2) npu X >1.

NuauBuayanbHas padora
KOHCTPYKI[HH VISUAL BASIC
Ilesb: oBlaacHEe HAaBBIKAMU HAIMCAHUS MakKpoCOB i cpeabl EXxcel u  HaBbikamu
HpI/IMeHeHI/IFI pa3JII/I‘-IHI)IX HpOFpaMMHI)IX CpeI[CTB aHaJn3a pastquIx MAaTCMATUYCCKUX 3aaa4

3aganug:

1. JlaHa cucteMa HepaBEeHCTB
2x,+3x, <19,
2x,+x, <13, (l)
3x, <15,
3x, <18
u nuHelHas ¢popMma (ueneBast QyHKIUS)
F=T7x,+5x, (2).
Tpebyercs cpenu HEOTPULATENbHBIX PELICHUN CHCTEMbl JIMHEHHBIX HEPABEHCTB (1) HalTH
Takoe, Mpu KOTOPOM JuHeHHas popma (2) nMeeT HauOoublliee 3HaueHue. Vcnonp3yiTe KOMaH1y
Cepsuc=Ilouck pemeHusl.

2. Haiitu min (X6 -3 X2 +X— 1). Hcnone3yiite komanny Cepsuc=1louck pemienus.

3. Coznmarh Makpoc, KOTOpBIM CO31aéT AaThl pabouux JHEW, HAUMHAS C CErOTHSIIHEH
naTbl. Makpoc 3amycKaeTcsi ¢ HOMOIIbI0 KHOKH.

4.  Hamwucate mnporpammy Ha VBA BbUHCICHHS CKaIsSpHOTO TPOM3BEICHUS BYX
BeKTOpOB: A, B pazmeproctu 9. CkanspHoe npousBefeHue Beraucisercs mo gopmyne: C=A -B =

9

*
Zak b, .
k=1

5.  Co3smaTh Makpoc, KOTOPKIi 3amyckaeT cosganue rpaduka ¢pyakmun Y = XSin (X) Ha

oTpeske [-5, 5]. Makpoc 3ammyckaeTcsi Ha BBIMOJTHEHNE COYeTaHUEM KIIaBHIIL.
6. Co3mare C MOMOIIBIO 3JEMEHTAa YIPABICHUS «OOBIKHOBEHHBIH CIHCOK» CJIOBapb
mepeBojia C OJHOTrO si3bika Ha Apyroi.(3 cmos). IIpu BeIOOpE CllOBa M3 CHHCKAa €ro TMEPEeBOJ
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MOSIBJISIETCS BCErJa B OJHOW M TOW K€ SYEHKE, pAIOM C KOTOpOoW HaxoauTcs Haanuchk «IllepeBon
>».

7. Co3parh CU€TUMK, KOTOpPBHIA M3MEHsET 3HaueHue X g GyHkuuu f(x). AprymeHnrt x
u3MeHsieTcss ot -2 g0 3 ¢ marom (.2. Bce SYCHKM 3aIUTUTh OT HM3MEHEHHM, KpOMe S4YeeK
conepxanmx X U f(x). Berancnenue GyHKINMN BBIOIHACTCS NPU BKIIOYEHHOM (hiakke. OOparute
BHHMAaHHE, YTO CUETUYMK pabOTaET ¢ 1EIbIMH YnciaaMu U3 nuama3ona ot 0 1o 30000.

1/3‘)63‘+xz npu x < —1,

f(x)=<114+cosxnpu —1<x <1,

7 x° sinx npu x > 1.

8.  Cosnarp TenedoHHbIN cipaBouHuK (4 abonentoB): ®@. U. O., Homep TenedoHa, palioH,
aapec. C moMoIIpl0 aBTOPMIBTPA BBIBECTH CIUCOK aOOHEHTOB, KOTOpPBbIE HMMEIOT Telne(OHBI B
JTaHHOM paiione. Ha nucte nomkeH ObITh BKIIIOUEH aBTO(PUIBTP, COTIACHO YCIOBHIO 33/1a4H.
9.  Haiitu pemienue cucTeMbl TMHEHHBIX ypaBHeHUH A X = B u cienars npoBepky. Haiitu
onpeaenuTenb MaTpuilbl A. Cucrema ypaBHEHUH 3aJjaHa YPaBHEHUSIMH
3x,—2x, = 5x, +x, =3,
2x,—3x, +x; +5x, =3,
x, +2x, +0x; —x, = -3,
X, —4x; +9x, = 22.

10. Haiitu 3HaueHue X, IpU KOTOPOM f(X): 5, rme f(X)= x* —x? + X . Hcnonp3yiite
komanny CepBuc=Ilogbop napamerpa.

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXKYTOUYHOM ATTECTAIIAM

. Inexmponnas maoauya Excel.
baza nannbix B Excel. 3anuce. [Tone. Komanna aBropuistp.
CBonHas Tabnuua.
CoznaHue 37€MEHTOB YIPaBJICHUsS: CUETYUKA U MTOJIOCHI IPOKPYTKH.
Coznanue 21EMEHTOB yIIPaBJICHUS: CIUCOK, packpbiBatomuiics cnncok. @ynknus MHIIEKC.
Co3nanue snemenTa ynpasieHus: ¢iaxok. @ynkuus ECJIN.
Coznanue 3nemeHTa ynpasieHus: nepekitoyatens. Oynkunus BBIBOP.
Coznanue anemMeHTa yrnpasieHus: KHonka. HasHaueHnue 3Toro snemeHTa Ha pabodeM JIUCTe.
Heonpenenénnoe cocrosinne sneMenToB ynpasiaeHus. Oynkuus HI().
Tunsl nanabix B VBA. [Tonydenue cripaBku o onepatopy B VBA.
10 YcnoBHbIE onepatopsl B VBA.
11.Oneparops nukna 8 VBA: For...Next, Do While...Loop, Do Until...Loop.
12.0mneparop BeiGopa Select Case.
13.Uncrpykuus With...End With.
14.TIpouenypa B VBA. KommenTapum.
15.Be3ycnoBnbiii Beixoa u3 nukina: Exit Do, Exit For, nponenypsi: EXit Sub.

16.BBoa maHHBIX ¢ MOMOIIBIO JMATIOrOBOrO OKHA. BeIBOA coobmenus. Dynxiuu: INputBox,
MsgBox.

17.Cosnanue makpoca B Excel.

Bonpocwr no nakemy Maple.

1. OObsicHUTE HA3HAYCHUS CIEAYIONINX CIEIUANBHBIX 3HAKOB: 3, I, ;, :=, = #, “, @.

2. Omnepatopsl assume, additionally u about.

3. Omneparopst mod, and, or, not, union, intersect, minus.

woNoOUhWNEF
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

1. Joxa3ath paBeHCTBO O
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QyHKIMOHAIBHBIE OIIEPATOPHL.

Yro ob6o3HauaroT umMeHa oobekToB: Pi, pi, 1, i, infinity, true, false, Digits, Order.

Komaumer: Im, Re, conjugate, polar, restart. ITosyueHue crnpaBkd O KOMaH/IE B IaKeTe
Maple.

[TocnenoBarenbHOCTH. I'€eHEPUPOBAHUS OCIIEIOBATEIBHOCTH KOMaHI0M Se(.

Coucok. Omnepanuu Haja dJIeMEHTaMH COHMCKa: Op, NOps, member, convert, zip.
MaremMarnueckue onepanuu.

MmuoxectBo. Onepaliuy HaJl 3JIEMEHTaMH MHOKeCTBa: Op, NOps, member, seq, convert, union,
intersect, minus.

Komangsr: simplify, normal, radnormal.

Komanser: expand, factor, lhs, rhs.

Komanggri: collect, combine, isolate.

Komanzsr: subs, trigsubs.

Komansr: 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,z).

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

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

Komaner: iscont, discont.

Komangsr: array, matrix, vector, det, rank, evalm.

Komanma plot. Omuu aBymeproit rpaduku: title, style, coords, color, thickness, symbol,
labels.

Komangsr: textplot, display.

Komangsr: implicitplot, odeplot.

Komanma plot3d. Omuu: title, style, color, labels. Komanaa spacecurve.

Y cnoBHBIE OIIEPATOPHI.

OHepaTOpr IIHUKIJIA.

Omneparopsr: break, next, quit.

[Ipouenypa.

Oyukmun: RETURN, ERROR.

dyukuuu: print, read, save, readdata.

[TepexompoBKa BeIpakeHHI Ha 361K C.

dyuknuu: trace, time.

9.  OBPA3EL MOAYJIBHOTI'O KOHTPOJIA
(obpaszey eapuanma u Kpumepuu oyeHUBAHUSL)

rOY BIIO «JIOHEIIKWI HAITMOHAJIBHBIN YHUBEPCUTET»
@daxynpTeT MaTEMAaTUKHN U HH(OPMALIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu:  Ilpuknaonas mamemamuxka u ungpopmamuxa

Ipogpuny:

IIpoecpamma noocomoexu: boaxanaepuam

Cemecmp 4

Yuebnas oucyuniuna Ilpuknaonoe obecneuenue KOMnbLIOMEPHBIX CUCHIEM

MOJYJIbHASI KOHTPOJIbHASI PABOTA
BAPHAHT Nel
2z
dx 2
I = ,0<a<1
1+acos(x) +/1-a’
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Sz

2.Haiitn cymmy psima =1

X+ x%+1
——dx
3.HaiiTi uHTETpaN M ClIEIaTh IPOBEPKY x-1
4. VccnenoBaTh CyMMY Ha HEMPEPHIBHOCTh HA 33JaHHOM OTpe3ke. Ecnmu (yHKIUsS HE sSBIsSETCS
HETPEPHIBHOM, TO HaWTH TOYKH, B KOTOPBIX HapyIIaeTcs HEMPEPHIBHOCTH
1
f (x)=cos(X)+x* 100 + ———— , [-10, 10]
X" +5x°—4x-20
2 X 2
X
.[ _[ — dxdy
11 Y

5. BBIYACIUTH NOBTOPHBIA UHTETpATl X
6. Ilomyuuts paznoxkeHne (QYHKIMA B OKPECTHOCTH 33IaHHOW TOYKH JI0 YWICHOB 3aJIaHHOTO
nopsanka. KoadduuumenTsl pasnoxkeHUs OPEACTaBUTh C OMOIIbIO  JCCITUYHOM  JIpoOu

1
f(x)= X, =-1 n=4
(x) X* +4x+T7tg () %o "

X+8, x<4
X% +2, X24 y_4

f(x)=

! 2
8. HaiiTi Touku pa3peiBa GyHKIMHU Ha 3aJaHHOM OTpe3Ke X" +4x° —-4x-16

7. Haittu npenen ¢yHKIMH B 3a1aHHOM TOUKE {
cos(x)+sin(x)

3 2
9. HaiiTu pellleHue ypaBHEHHs W CIENATh IPOBEPKY X — 2x°+1=0

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

10. HaiiTu MuUHMMaIbHOE U MAaKCUMAaJIbHOE 3HaUeHUe (PyHKINH

YTBep)KI[eHO Ha 3aCCIaHun Kaq)e,[[pbl TCOpHUU YIPYIOCTH U BBIYMCIIMTEIIFHONM MaTeMaTUKH UMEHU

akanemuka A.C. Kocmogamuanckoro, mpoTokost Ne OT « » 20 T.
3aBeayromuit kadenpoit B.1. CtopoxeB
IIpenonasarens C.A. IIpuiiMeHko

Kputepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannos
1,7-10 3
2-6 2
Bcezo 25

10. OBPA3EL DK3AMEHAIIMOHHOT' O BUJIETA
(meopemuueckue onpocul k sk3ameny, obpasey duiema u Kpumepuu OYeHUSAHUs:)
He npenycMoTpeHo nporpammoit

11. OBPA3EIl TECTOBOI'O 3AJJAHUSA
He npenycMmotpeno nmporpamMmmoit
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12. KPUTEPUU OLIEHUBAHUSA

ITo xypcy mpearnonaraercsi IpoBeIeHUE MPOMEKYTOYHOH aTTeCTallMd B BHUIE MOAYJIBHOTO
KOHTPOJISI, BBITOJHEHHUS HHIUBUIYaIbHON pabOThI U 3auiiTa. 3au€THOE 3aJaHnue CTYJCHTHI CIAI0T C
1eIIbIO TTOBBIILICHHUS PEHTHHTA.

Pacnpeoenenue 6annos, Komopwie MoZym noy4ums CHyOeHnbl 8 NPoyecce U3y4eHus

OUCUUNIUHDL
Opranun3zanmoHHo- CPC Bcero
yueOHasi paboTa | UnausuayansHas | MoayabHelii | WHauBuayaanHas
CTyaenTa padora KOHTPOJIb TBOpYecKasi padora
Max 8 6amnoB max 67 6anioB max 25 100 Ganos
0aoB

Hlxana coomeemcmeusn 617106 HAUUOHAIbHOU UIKATlE

Onenka Omnenka mo OueHka 1o rocyAapcTBeHHOM HIKAaJie Onenka 1o
no mkaje | 100-6anabHoM (3x3aMeH, TP PepeHINPOBAHHBIN 3a4eT) rocy1apCcTBEeHHOMI
ECTS HIKaJie mKaJje (3auer)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (yOBIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIILHO) HE 3aUTCHO

C BO3MOKHOCTBIO TIOBTOPHOI cllaun
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOM clla4y¥l PU YCIOBUU
00s13aTeIbHOTO HAbOpa JOTOTHUTEIBHBIX OAJITIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLHECCA

Jlnsg mpoBeneHus JEKUMOHHBIX 3aHATHI TpeOyeTcss aynuTopusi Ha TIpynmy, oOOpynoBaHHas
MEJIOBOM MJIM MHTEPAKTUBHOM JIOCKOH, MYJIbTUMEIUHHBIM ITPOEKTOPOM U 3KpaHoM. JlabopaTopHble
3aHATHS IPOBOASITCS B KOMIIBIOTEPHOM KJjlacce, 000py1I0BAHHOM KOMIbIOTEPAaMU C JINLIEH3MOHHBIM
IpOTrpaMMHBIM 00€CTIeYeHHEM, JTIOCTYIIOM K ceTH MIHTepHeT, cToIaMH, T0CKOM.
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14. PEKOMEH/OBAHHASA JIUTEPATYPA

Koua-Bo Hanu4uue
Ne IK3eMILISIPOB B | IJIEKTPOHH
HanmenoBanue N
n/n OuobImoTeKe ol Bepcuu
JonHY B ObC
Ocnoenasa numepamypa
1. M3ynmza AU., I'pemamox M.J., Mouceenko HW.A., AVYJI(0),
[Tputimenko C.A. Ilporpammuoe obecneuenne DBM. AHJI(0),
Maple. YuebHoe nocobue. Joneuk: JouHY, 2015. — 130 | 431(0), U32(0),
C. Y33(0)
2. 3enbkoBckuid, B. A. Ilpumenenne EXCEL B AVII(0),
SKOHOMHUYECKMX M MH)KEHEPHBIX pacuerax : C KOMIIaKT- AHJI(1),
muckoM / B. A. 3enbkoBckuii. - M. : Conon-IIpece, 2005. | U31(1), U32(0),
- 191 c. + 1 anekrpown. ont. quck (CD-ROM). 433(0)
3. VYoken6ax, [I. IlompoOHOe pyKOBOACTBO IO CO3AaHHUIO
. AVJI(0),
dopmyn B Excel 2003 / 1. Yokenbax ; Ilep. ¢ anrn. u pen. AHJI(1)
N. B. Bacunenko. - M. u ap. : uanexktuka : Buibsmc, u31(1), LI32’(0),
2005. - 640 c. + snextpod. onT. auck (CD-ROM). u33(0)
4. Microsoft Office 2007 : Bce nmporpammsl nakera / A. H. AVYII(0),
Tuxomupos, A. K. IIpokau, I1. B. KomockoB u ap. - 2-¢ AHIJI(1),
u3. - Cankr-IletepOypr : Hayka u texnuka, 2009. - 599 | U31(1), U32(0),
C. 433(0)
5. bpayn, C. Visual Basic 6 : Yue6. kypc / C. bpayn. - M. u AVYII(0),
ap. : [urep, 2005. - 574 c. AHJI(1),
U31(1), 432(0),
433(0)
6. Ky3emenko, B. I'. Visual Basic 6 / B. I'. Ky3pmeHko. - 3-¢ AVYJI(0),
u3a. - Mocksa : bunowm, 2005. - 400 c. AHIJI(1),
q31(1), 432(0),
U33(0)
1. Morunes, A. B. Undopmaruka : [Yueb. nocobue s
CTY/ZCHTOB ne. BY30B o CHEIHaTbHOCTH
"Unpopmaruka"] / A. B. Morunes, H. U. Ilak, E. K. AEIIJ)I %63)’1 I?II;H
Xennep ; Ilox pen. E. K. Xennepa. - 3-¢ uzn. - M. : ’
ACADEMIA, 2004. - 841 c.
8. Nudopmaruka n nHGOPMALMOHHBIE TEXHOJIOTUH @ Yueo.
AVII(195),
noco6. / W. I'. Jlechnuas, WM. B. Muccunr, 0. ]I AHIT (1), Ka66
Pomanosa, B. U. Illecrakos. - M. : DKCMO, 2005. - 544 ’
.. (1), 43l (1)
9. Nudopmatuka ains SKOHOMHUCTOB y4eOHUK s
CTYZICHTOB BY30B, OOYyYarOIUXCS MO0 HaIpaBJICHUIO AVII(91)
080100 (521600) "OxoHOMHUKA" U IKOH. CHEIUATBHOCTIM AHJT (1) q;l
/ [C. A. bamamosa, B. . Quxtsp, O. H. Xunkuu u ap.] ; (1) ’
nox obmr. pexa. B. M. Matromka ; Poc. yH-T npyxObl
HaponoB. - M. : UHOPA-M, 2007. - 880 c.
10. | Meronuyeckue yka3zaHUSI K BBIIOJHEHUIO JTaOOPaTOPHBIX
pabotr mo teme MS Excel [DnexTponnblii pecypc|: mis DNEeKTPOHH
CTYJIEHTOB TIO0 HampaBjieHusiM mnoarotoBku 44.03.04 bI€ JTAaHHBIE
"IIpodeccuonanpHoe  oOyuenue. HMudopmatuka u (1 daiim).
BBIYMCIIMTEIIHLHAS TexXHHuKa', 44.03.04
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"IlpodeccuonanpHoe  obydenue. Oxpana  Tpyma',
44.03.04 "TIpodeccuonanpHoe 00y4YeHHE. DKOHOMUKA U
ynpasinenune" (ms Bcex ¢opm obyuenust) / [coct. E. C.
Hectpyrun] ; Honeuxu#t Hau. yH-T. - Honeux : JlonHY,

2016.
Jononnumensnan rumepamypa
11. | boponakuii, 0. B. HMudopmanmoHHbIE TEXHOJIOTHH : AVYJI(0),
Mertoapl, npoueccsl, cuctemsl / FO. B. bopomakuii, 1O. T'. AHIJI(1),
Jlo6oauuckuii. - M. : Paano u cBs3b, 2004. - 451 c. Y31(1), 432(0),

433(0)

15. UH®OPMAIINOHHBIE PECYPChbI
(¢ ykazanuem nazsanus u NOIHO20 INEKMPOHHO20 AOpeca)

1. OGpa3oBarenbHblii MaTeMaTHYEeCKUil cailT [DJeKTpoHHBIA pecypc| — Pexxum moctyma:
http://old.exponenta.ru/soft/Maple/Maple.asp — Jlara oOpamenus: 1.06.2020. — 3ara. ¢
JKpaHa.

2. KopobeiinukoB A.I'. Pa3paboTka u aHaIM3 MaTeMaTHYECKUX MOJIEJICH C NCIOJIh30BAHUEM
MATLAB u MAPLE: VYuebnoe mnocobme. - CII6: CIIoI'Y UTMO, 2010. - 145 c.
[DnexTponHbIii pecypc] — Pexxum pocrtyna: http://window.edu.ru/resource/424/70424 — Jlata
obpamenus: 1.06.2020. — 3arn. ¢ skpaHa.

16. NPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xoprniopatusnas nunensus JOHHY Ne 46484614);

2. Microsoft Office (kopnoparusnas nuuen3us JJOHHY nuuenzus Ne 46472919);

3. Microsoft Visual Studio (sintien3ust nporpammbl DreamSpark 11151 BBICIINX yueOHBIX 3aBEIACHUI);
4. JIuuensuu GPL, Apache, BSD nis cBoGoHOTO iporpamMuoro obecrnieuenus: 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 mporpamma paccMOTpeHa U NepeyTBEep)KJIeHa Ha 3acellaHuu Kadeapsl Teopuu
VIOPYrOCTH W BBIYUCIUTENbHOM MareMaTHku uMeHH akajemuka A.C. KocMomammaHckoro c

n3MeHeHusMu (0e3 usmenenuii) Ha 20 TO/I.
ITpotokomn Ne or“ 7 20 T
3aBeyrommii. kKadeapoi B.1. CtopoxeB

PabGouasi mporpaMma paccMOTpeHa W TIEpEYTBEpXKICHA Ha 3aceJaHuu Kadeapbl TEOPUH
YIPYrOCTH W BBIUUCIIUTEILHOW MaTeMaTuku wuMeHH akaaemuka A.C. KocMmomamuaHCKoro ¢

n3MeHeHussMHu (0e3 n3meHenui) Ha 20 roj.
ITporoxoi Ne or“ 7 20 1.
3aBenyromiuii. kageapoii B.1. CtopoxeB

PaGouas mporpamma paccMOTpeHa U NEpeyTBEp)KICHA Ha 3acelaHuM Kadeapbl TeOpHUu
YOPYTOCTH W BBIYMCIUTENBHOM MareMaTMku uMeHHM akajgemuka A.C. KocMomammaHckoro c
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18

n3MeHeHussMu (0e3 u3menenuii) Ha 20 roJ.
[TpoTokon Ne or“ 7 20 1.
3aBeayromuii. kadeapoi B.A. Cropoxen

PaGouass mporpamma paccMOTpeHa W TEpEyTBEp)KICHA Ha 3acelaHu Kadeapbl TEOpHUU
VIOPYTOCTH W BBIYUCIUTENBHONW MareMaTuku wuMmeHn akagemuika A.C. KocMomammaHckoro c
n3MeHeHussMHu (0e3 n3meHeHui) Ha 20 TO/I.

13 2

ITporoxosn Ne oT 20 1.

3aBenyromuii. kKageapoii B.1. CtopoxeB

PaGouass mporpamma paccMOTpeHa W TEPEyTBEpXKICHA Ha 3acellaHuM Kadeapbl TEOpHUU
VIIPYTOCTH W BBIYUCIUTEIBHONW MareMaTuku uMeHH akagemuka A.C. KocMomammaHcKOro ¢
n3MeHeHussMHu (0e3 n3meHeHui) Ha 20 TO/I.

13 2

[Tporoxoin Ne oT 20 1.

3aBenytomuii. kadenpoi B.1. CtopoxeB

Pabouas mporpamma paccMOTpeHa M MEpeyTBEp)KICHa Ha 3aceiaHuH Kadeapbl TECOpHU
YIIPYrOCTH W BBIYUCIIUTEILHOW MaTeMaTuku wuMeHW akaaemuka A.C. KocMmomamuaHCKOro ¢

n3MeHeHusMu (0e3 n3menenunit) Ha 20 roJ.
ITporoxoi Ne or“ 7 20 1.
3aBenytromuii. kadenpoi B.1. CtopoxeB

Pabowas mporpamma paccMOTpeHa W TepeyTBEp)KIeHa Ha 3acelaHuu Kadeapsl TeopHuu
YIPYroCTH W BBIUMCIUTENBbHOW MaTeMaTuku uMeHM akaaemuka A.C. KocMmomamumaHckoro c
n3MeHeHusiMu (0e3 u3meHenuii) va 20 rog.

ITporoxoi Ne or“ 7 20 1.

3aBenyromuii. kadenpoi B.1. CtopoxeB

Pabouas mporpamMma paccMOTpeHa U TepeyTBEp:KJIeHa Ha 3aceqaHuu Kadeapbl Teopuu
yIPYroCTH U BBIUMCIUTENPHOW MaTeMaTuku wuMeHH akaaemuka A.C. KocmomamumaHckoro c
n3MeHeHusiMu (06e3 u3meHeHuit) Ha 20 rog.

ITporoxoin Ne or“ 7 20 1.

3aBenyromiuii. kageapoii B.1. CtopoxeB




