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1. HEJIU U 3ATAYA U3YUYEHUSA TUCHUILINHBI
1.1. Hean u3y4yeHHs JHCHHIIHHBI

KommneloTepHasi MaTeMaTHKa — 3TO COBOKYIIHOCTH METOIOB M CPEACTB,
obecrieurBarOIMX MaKCUMAIbHO OBICTPYIO U 3()()EKTHBHYIO MOATOTOBKY alrOpUTMOB
M IPOrpamMM JUTIs pellieHus] MaTeMaTHIECKHX 3ajay Jiko0O! CIIOKHOCTH, NPH 3TOM B
MOAAB/SIOLLEM OOJIBILIMHCTBE CIy4aeB C BBICOKOH CTENEHBIO BU3yalW3allMH BCEX
3TAIOB PElICHHUS.

[IpexmeToM  u3ydeHust  JUCHMIUIHHBI  “CHCTEMBI  KOMIIBIOTEPHOM
MaTeMaTHKH B Treo(u3uKe” SBISIOTCS YHUBepCalbHbIE CHCTEMbI KOMIBIOTEPHOH
matematukun “MATHCAD” u “MATLAB” u npumeHeHHe HX I PCLICHHUS
NPUKJIAJHBIX 3a/1a4 re0(pHU3UKH.

Ilens u3ydeHuss AUCHMILIMHBL “CHCTEMBI KOMIIBIOTEPHONH MaTeMaTHKH B
reogusuke” — IOJNYYeHHE 3HAHHH IO CTPYKType CHCTEM KOMIIBIOTCPHOH
MaTeMaTuKd, (OPMHPOBaHHE Yy CTYJEHTOB IPAaKTHYECKHX HABBIKOB M OIbITA

pellleHust NPUKIamHbIX reodusmdeckux 3amad B cuctemax “MATHCAD” wu
“MATLAB”.

1.2. 3agauym H3yYeHHH JHCUHIJIHHBI

B COOTBETCTBHHM C TIOCTaBJIEHHOH LEJIBIO B IIPOLECCE H3YUYCHHs
auctMIUIMHEbl “CHCTEMBI KOMITBIOTEPHOH MaTeMaTUKHU B reou3MKe” pemaroTcs
ClIeAyIONINe 3aa4u:

— u3yueHWe cucTeM KomnbioTepHoit MareMmatukn “MATHCAD” wu
“MATLAB”;

— MpaKTHYeCcKOoe pelleHue 3aAad reo(U3MKH C UCIOJIB30BAHUEM CHUCTEM
xkoMnbtoTepHoit Matematukd “MATHCAD” u “MATLAB”.

O6sexTaMu 1TpodecCHOHANTBEHON IeSTeTbHOCTH BBIITY CKHHKOB, OCBOMBIIIMX
MporpaMmy CrelUaIuTeTa, sBJIAKTCS TOPHBIE IMOPOJBI M I'EOJOTHYECKHE TeEja B
3eMHOI KOpe, TOpHBIE BEIPAOOTKH.

1.3. MecTo AHCHUTITHHBI (MOAY.JIs1)
B CTPYKTYype 00pa3oBaTeIbHOH NPOrpaMMbl

JIucuumnuHa “CUcTeMbl KOMIIBIOTEPHOW MaTeMaTHKH B reodusuke”
BBEJeHA B yyeOHBIE IIAHBI MOATOTOBKU CrielanucToB (crennansHocts 21.05.03
“TexHonorus reosjoruyeckoi passeaku’”) corinacHo @I'OC BO, otHocHTes K
mukny b1, x BapuatuBHOW wactu B1.B, mucnmnimba mo BbIOOpY, HHAEKC
mucuurnnuael — b1.B.JIB.04.01, yuTaercs B CEABMOM CEMECTPE.



[Tpe/IecTBYOLIME CMEKHbIC AUCUMIUIAHEL, JIOTHYECKH U COJEpPKaTeNbHO
B3aMMOCBS3aHHBIE C M3ydeHHeM jaHHOi mucummunbl 51.5.06 “MaremaTuka’,
51.5.13 “Uudopmatuka B reogorun”, bl.b.31 “KommerorepHrle TEXHONOTUH B

reopusuke’”.
[Tocneayronyie AMCUUIUIMHBL, IS KOTOPBIX JaHHAA AMCLUIUIMHA SBIISACTCA
MpealecTBYOLIEH, B COOTBETCTBHH c y4eOHBIM NJIaHOM:

b1.5.33 “MaremaTtuueckoe MOJEIMPOBAHHE B reopusuke”, b51.B.04.04
“I'eohusnyeckne MeToIbl KOHTpoJIs paspabotku MITN”, 51.B.04.06 “Anmnaparypa
reodusndeckux uccnenosanuil cksaxut”’, 51.B.04.07 “I'eonoro-reopusuyeckoe
MO/Ie/IMpOBaHKe pa3pabaTbiBaeMBIX 3aJICKEH .

JIMCIMIUINHEA TIPeJyCMOTpPEHa OCHOBHOH 00pa3oBaTesibHOM MporpaMMoi
(OOIT) Ky6I'Y (cmenmansHocts 21.05.03  “TexHomorus reoNOrd4ecKoi
paszBenkyu”) B 00béMe 2 3a4eTHBIX eIMHHULl (72 4acoB, UTOTOBBIA KOHTPOIb —
3a4eT).

1.4. IlepevyeHs NJIAHHPYEMbIX Pe3y/ibLTATOB 00y4YeHHs
Nno AUCUHILIHHE (MOAYJ/II0), COOTHECEHHBIX C IJIAHHPYEMbIMH
pe3yJbTaTAMH OCBOEHHs 00pa30BaTe/IbHOH NPOrPaMMbl

[Tpouecc u3y4eHus! AUCIUILTHHB “CHCTEMBI KOMIBIOTEPHOH MaTeMaTHKH
B reopusuke” HampapleH Ha (OpPMHpPOBaHHE JJIEMEHTOB  CIEAYHOIINX
npodeccHOHANbHBIX ~ KOMIeTeHuuii B coorserctBun ¢  @®I'OC  BO 1o
crieranbrocTd 21.05.03 “TeXHOMOrHs Te0I0rHYecKOi pa3BeIKy :

—  OCyINECTBIIEHHEM pa3padOTKH M pealu3alud IporpaMMHOIr0
obecrieyeHus IS MCCIeN0BaTeIbCKUX M MPOEKTHBIX paboT B 00JIacTH CO3/aHMs
COBpEMEeHHBIX TeXHOJIOr Uit reonornyeckoit passeaxu (IK-16);

—  crocoOHOCTBIO  pa3paboTarh  HOBblE  METOIBI  HCMOJIL30BAHHUS
KOMIIbIOTEpOB Jisi 00paboTku MHQOpMaluK, B TOM YHUCIE B IPHKIAIHBIX
obmactax (ITK-18).

Usyuyenne aucuuruidHbl “CHCTeMBI KOMITBIOTEPHOM MAaTeMAaTHKH B
reo(usuke” HampapieHO Ha (pOpPMHpOBaHKE Y 06yUarOIMXCA MPO(eCcCHOHATBHBIX
KOMIIETEHLIMH, 4TO OTpakeHo B Tabnuue 1.

Tabnuua 1.
]
= -
: % Conepxanue B pesynbTraTe W3y4deHHs y4eOHON IMCHMIUIHHBI 00y YaoIuecs
=5 KOMITe TeHITHH AOCJDKHBI
~ = .
2 (111 €€ HacTH) 3HATh yMETh BNaJeTh
OCYIIECTBIICHHEM THIIBI JAaHHBIX CHCTEMEI NPHMEHATE OIIEPaTOpPhI, METOJaMH BBOIa-
MK-16 pa3paboTkH KOMITBIOTEPHOH (YHKITMH ¥ BHIDOKEHHS. | BbIBOJIA CHTHAIIOB H
peanu3anuy MaTeMaTHKH B CUCTEMCEC BH3yaJIM3allHH
IIPOrpamMMHOT0 “MATHCAD”; TumoBsie KOMIIBKOTEPHOI MH(pOpMALHH B




=
No| g 5 Coneprkanue B pesynbrare usydeHus y4yeOHON AUCIUILIMHBI 00y4Jalomuecs
m| g é KOMIIETEHIHH AOIDRER
o = 2 (11 €€ HacTh) 3HATh yMeThb BJIAJETh
obecnieyeHus 11 orneparuu MaTeMaTHKH cHcTeMe
UCCIIeI0BATENILCKUX MaTeMaTH4YecKoro “MATHCAD”: KOMITEIOTEPHOMU
M IPOEKTHBIX paboT aHalH3a; METOJBI HCIIOJIB30BATh MaTeMaTHKH
B 00sacTi co3nanus | 00pabOTKH CHTHAIOB B | BCTPOEHHBIE CPECTBA “MATHCAD”;
COBPEMEHHBIX cucTeMax [IPOrpaMMHpPOBAHUS; METO/IaMH
TEXHOJIOTHH KOMIIBIOTEPHOMH HCII0JIb30BATh BEKTOPHBIX H
reoJIOrH4ecKom MaTeMaTHKHU COBpPEMEHHEIH amnmapar MAaTPHYHBIX
pa3BenKH “MATHCAD” u CHCTEM KOMIIBIOTEPHOH | Olepanui B CHCTEME
“MATLAB” ¢ MaTeMaTHKH TPH KOMIIBIOTEpHOM
HCIIOJIb30BaHHEM peLIeHHH NPHKJIAAHBIX MaTeMaTHKA
NaKEeTOB PaclIMPEHHS Hay4HBIX 3aJ1a4 “MATHCAD”;
BBICOKOH
TEOPETUUECKOH U
MaTeMaTHYECKOH
MOArOTOBKOH, a
TaKKe TTOATOTOBKOH
[0 TEOPETHUECKUM,
METOIHUYECKHM H
AJIrOPUTMHUYECKHM
OCHOBaM CO3/1aHUs
HOBEHIIMX
TEXHOJOTHYECKUX
IIPOLIECCOB
re0JIOTHYECKOMH
pasBesIKH,
ITIO3BOJIAROLIEM
OBICTPO
pealH30BbIBATh
Hay4HbIEe
JOCTHKEHHS
THIIBI JAHHBIX CUCTEMBI | TIPUMEHSATH ONIEPaToOpbl, | METOJIaMH BBOJA-
KOMIIBKOTEPHOIA (YHKIIMH M BBIDOKEHHS | BBIBOJIA CHTHAJIOB H
MaTeMaTHKH B CHCTEME BH3YyaIH3allUU
“MATLAB”; MmeTos! KOMIIBIOTEPHOM uHpOpMalMH B
CIIOCOOHOCTBIO pelleHHs CHCTEM MaTeMaTHKH cucremMe
pazpaboTarb HOBbBIE anredbpanyecKux “MATLAB”; KOMITBIOTEPHOH
METOJbIL ypaBHeHHﬁ B CHCTEMax pCaIn30BbIBATh MaTeMaTHKH
HCIOJIb30BAHHUS KOMITBIOTEPHOM UTEpaIlHOHHbIE METOIbI “MATLAB”;
5 |[K-18| ¥OMUBIOTEPOB A MaTeMaTHKH B CHCTEMax METO/1aMH
} obOpaboTku “MATHCAD” n KOMIIBIOTEPHOM BEKTOPHBIX H
uapopmaiyn, BToM | “MATLAB”; cioco6sl MareMaTHKH MaTpUYHBIX
uuclie B pacyera CIIeKTPOB “*MATHCAD” u omepaluii B cucreMe
MPUKJIAJIHBIX CHTHAJIOB B CHCTEMAX “MATLAB™; KOMIIBIOTEPHOM
obmacTsx KOMITBFOTEPHOM MPUMEHSATH CUCTEMBI MareMaTHKH
MaTeMaTHKH KOMITBIOTEPHOH “MATLAB”;
“MATHCAD” u MaTeMaTHKH cnocoOHOCTh
“MATLAB” “MATLAB” u MIPOBOINTH
“MATHCAD” nis MaTeMaTHYecKoe
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Ne| ¢ E CojtepkaHne B pesyJibTare H3y4eHHs y4eOHOH AMCUMILIMHEL 00y arolnecs
1. % § KOMIIETEHITAHN JOJKHBI
i ié_ (nm e€ 1acth) 3HATh yMeThb BJI4ZIETh
00paboTkH MOJICTUPOBAHHE H
reoH3MIECKHX HCClIe/I0BaHUE
TTAHHBIX reo(hu3nIECKUX
[POLIECCOB U
00BEKTOB
CHEeIHATH3HPOBAH-
HBIMH
reo(u3HYECKUMH

UH(pOpMALMOHHBIMHA
CHCTEMAaMH, B TOM
qHCIIe
CTaHJapTHBIMH
MaKeTaMHu porpamMm

2. CTPYKTYPA U COAEP) KAHUE JUCHHUILINHbI

2.1. PacnipeaesieHue TPYAOEMKOCTH AHCHHILUIMHBI 10 BHAAM padoT

OO6mass  TPyHOEMKOCTb  JHMCUHMILIHHBI

“CucreMsbl

KOMITBIOTEPHOM

MaTeMaTHKH B reodusuke” npuBeneHa B Tabauue 2. OOwmas TpyA0EMKOCTE
y4eOHOMN JUCIMIUINHEI COCTABIIAET 2 3a4ETHBIC €ANHUILBL.

Tabnuua 2.

Tpyn0eMKOCTB, 4acoB

(B TOM 4HCJIC YaCOB B

Buyt yye6HO# paGoThI BeETe HHTEPAKTHBHOM
4acoB dbopwme)
7 cemecTp

KonrakTHas padoTa, B TOM YHC/I€:
AyIHTOpHBIE 3AHATHS (BCEro): 36 36
3aHATHA JIEKLMOHHOIO THIIA — —
JIaGopaTopHble 3aHATHS 36/32 36/32
3aHATHA CEMHHAPCKOIO THIA (CEMHHAphI, MPAKTHYECKHE o L
3aHATHA)
Huas kourakTHas pabora:
KonTtposs camoctostenbHoi padotsl (KCP) - —
[Tpomexyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM 9HCIE:
Kypcogas padbora —_ —




IIpopaboTka y4eGHOTO (TEOPETHYECKOr0) MaTepuaa 12 12
BrinonHenue WHAMBUAYATBHBIX 3alaHuil (IOArOTOBKA 12 12
coO0OIICHHH, TPe3eHTallHiH)
Pedepar — —
[ToAroToBKa K TEKYIEMY KOHTPOJIO 11,8 11,8
KonTpo.ib: |
[ToaroToBka K 3K3aMeHY — -—
s el e e P A L
B TOM 9HCIC KOHTAKTHAS | .
Obmas TPy10eMKOCTh ] P S al %36
ke 0 pabota ; = --’2,
3aq. el 2 2

2.2. CTpPYKTYypa AHCUHILIHHBI

PacrnipeesieHne BHIOB y4eOHOH pabOThl M UX TPYAOSMKOCTH TI0 paszeram
(temam) aucuMiuiMHbl “CHCTEMBI KOMIIBIOTEPHOW MaTeMaTHKH B reodusuke”

npuBeIeHo B Tabuie 3.
Tabnuma 3.

KonuyecTBo 4acoB

Ne HaumMmeHoBaHue ayauTopHas BHeayIUTOpHas
paszena pa3zneinos (TeM) BCEro pabora pabora
JI P | JIP CPC
1 2 3 4 5 6 7
Cucrembl KOMIIBIOTEPHOM
1 matematukun “MATHCAD” u| 20 — — 10 10
“MATLAB”
Pellenue  TUIIOBBIX  3a/1a4
) MATEMATHYECKOTO aHajiu3a H . o
nuueiino anredopei B CKM 26 — e
“MATHCAD” u “MATLAB”
Pemenne MPUKIaJIHBIX
reoU3N4YECKUX 3a/1a4 c
2 o —
. MCII0JIb30BAHHUEM CKM g 13 13
“MATHCAD” u “MATLAB”




2.3. Conep:kanne pa3ae/ioB (Tem) IHCHHILIHHEI

2.3.1. 3ausaTud JeKIHOHHOI0 THIIA

3aHATHS JIGKIMOHHOTrO TUMa 1o juciuminHe “CHcTeMBl KOMIBIOTEPHOU

MaTeMaTHKH B reodu3uke’” He IpeayCMOTPEHBL.

2.3.2. 3aHATHA CEMHHAPCKOI0o THIMA

3aHATHS CEMHHAPCKOTO THIA MO JUCLUILIMHE “CHCTEMbl KOMITbIOTECPHOU
MaTeMaTHKU B reodu3nKe” He IMpeayCMOTPEHEI.

2.3.3. JlabopaTopHble 3aHATHS

Ilepeuennr  1aGOpaTOPHBIX — 3aHATHH MO JHUCUMILIMHE “CucreMsl

KOMIIBIOTEPHOI MaTeMaTUKH B reopusuke” NpuBse/ieH B Tabue 4.

Tabmuua 4.

®opma
Ne Haumenosanue p
Tematuka 1a60paTOpHBIX paboT TEKYIIero
paszena paszena (TeMbl)
KOHTPOJIS
1 2 3 4
Tunel JaHHBIX CHCTEMBl KOMITBIOTEPHOM PI3-1
mareMatikun “MATHCAD”
CHCTEMEL Tumel JaHHBIX CHUCTEMbl KOMITBFOTEPHOM PI'3-2
KOMITHIOTEPHOI matematuku “MATLAB”

1 MaTeMaTUKH Oneparopbl, (GYHKIMHM M BBIPOKECHUA B
“MATHCAD” M | cucTéMe  KOMIIBIOTEPHOM ~ MaTeMaTUKH PI'3-3
“MATLAB” “MATHCAD”

Oneparopsbl, (yHKIMH M BBIpOKEHHUA B
CHUCTEME  KOMITBIOTEPHOH  MaTeMaTHKH PI'3-4
“MATLAB”

2 Pemenne THMIIOBBIX | PerneHne 3a1a4 JHHEHHON alnreOpsl PI'3-5
3afiad TunoBelec  ONEpaliil  MaTeMaTHYECKOTO PI3-6
MAaTeMaTHueCKOro | apanysa

u3

aHan6 i HHHGSE?\? M TepaniioHHBIE " PEeKypPpEHTHEIE PI3-7

anrebpsl B -
COOTHOILCHUS

“MATHCAD” 1%}

“MATLAB” JInddepeHanbHEIE ypaBHEHUS PI"3-8
O6paboTKa JaHHBIX ¥ CTaTHCTHKA PI'3-9
Ornepaly CHMBOJIBHOM MaTeMaTUKU PI'3-10

p

BerpoeHHBIE CpeJICTBA IPOrpaMMHPOBAHUS PI'3-11
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Ne
pasjena

HaumeHnoBaHue
pasjena (TeMsl)

Tematuxa 1ab0paTOpHEIX padOT

®opma
TeKYIero
KOHTpOIS

Onepanuu 1 GyHKIIMH BBOJa-BbIBO/IA

PI'3-12

['paduyeckas BU3yaau3als BbIYUCICHHH

PI'3-13

Pemenne mnpHKIaIHBIX
reo@u3nuecKUx 3aaa4y
C HCTIOJIb30BAHUEM
CKM “MATHCAD” u
“MATLAB”

O6paborka  curtHajJioB B CHCTEMax
KOMIIBIOTEPHOM MaTeMaTHKH
“MATHCAD” u  “MATLAB” ¢

HCIIOJIB30BAHHEM [IAKETOB pacIlIipeHUs

PI'3-14

Hurterpanus CHCTEM KOMITBIOTEPHOIA
MaTeMaTHKHU

PI'3-15

[IpumeHeHHE  CHUCTEM  KOMIIBIOTEPHOH
MaTeMaTHKH Ul pacdera 4YaCTOTHBIX
XapaKTepHCTHK HHTEphHEPEHIIMOHHBIX
CHCTEM

PI'3-16

Pacuer TEOPETHYECKHUX rojorpagos
OTpaKEHHBIX, rOJIOBHBIX,
pedparupoBaHHBIX 17 00OMEHHBIX
CEHCMHUECKHX BOJIH

PI'3-17

[IpuMeHeHHe  CHCTEM  KOMIIBIOTEPHOM
MaTeMaTHKd B 3ajadax  (QuibTpanuu
CHTHAJIOB BO BPEMEHHOW M YaCTOTHOM
o0acTax

PI'3-18

[Tpumenenue BCTPOEHHBIX CPENICTB
IIpOrpaMMHPOBaHUS B CHCTEM
KOMIIBIOTEPHOM MaTeMaTHKH
“MATHCAD”

PI'3-19

[IpuMeHeHHE  CHCTEM  KOMIBIOTEPHOM
marematuku “MATHCAD” u “MATLAB”
B 3a7aYax MOJIEJIMPOBAHHS re0PU3NIECKHX
IIPOIECCOB U 00BEKTOB

PI'3-20

dopMa TeKyIero KOHTpOJs — 3allliTa PacueTHO-rpauuecKuX 3ajaHuH
(PI'3-1 — PI'3-20).

2.3.4. [IpuMepHas TeMAaTHKA KypPCOBBLIX padoT (NpoeKTOB)

KypcoBble paboTsl (IpoekThl) Mo AucuuinHe “CucTeMbl KOMIBIOTEPHOH
MaTeMaTHKH{ B reo(u3uKe” He IIPeayCMOTPEHBI.
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2.4. Ilepeuenn y4eOHO-MeTOAHYECKOI0 o0ecneyeHust
AJIS1 CAMOCTOSITEJIbHOH padoThI,

00y4alomuXcs M0 AHCHHIIHHE (MOTY.1I0)

[lepeuens y4eOHO-METOOUYECKOTO ObecrevdeHus s CaMOCTOATEIbHOM
paGoThl, 06YYAIOUMXCS [0 AUCIMIUIHHE (MOJIy O0) TIpUBE/eH B Tabmuue 3.
Tabmuua 5.

[lepeuensb yueOHO-METOAHYECCKOTO
No Bux CPC oOecriedeHHsl QUCLIATUIMHBI 10 BBIIIOJHEHHIO
CaMOCTOSITENILHON paboThI

1 2 3

Metoauueckue yKa3zaHHs 1o OpraHu3aliH
CaMOCTOSTENbHOM paboThl 1O aucuuiuinHe “CHCTEMBI
1 |CPC KOMITBIOTEPHOMN MaTeMaTHKH B reousnKe”,
yTBepXKIeHHbIe Kadeapol Teo(u3U4YecKHX METOJI0B
TIOMCKOB M pa3BeKH, poTokoa Nel4 ot 14.06.2017 1.

V4e6HO-METOAMYECKAEe  MaTepHanbl Uil  CaMOCTOATENIBHOH  paboThl
00y4YaOIIMXCsl U3 YUCIa MHBAIKMIOB U JIUI C OrpaHHYCHHBIMU BO3MOKHOCTAMH
3noposbs (OB3) mpenocTaBisAioTcs B (popMax, afanTHPOBAHHBIX K OrpaHHHCHHAM
MX 3JI0POBbs M BOCTIPUATHA HH()OPMALIHH:

Jlis a1l ¢ HApYIIEHUsAMH 3pEHHMS:

— B IIeYaTHOM (opMe yBeIHYEHHBIM IIPUPTOM,

— B (hopMe 3IEKTPOHHOIO JTOKYMEHTA.

Jlnst mun ¢ HapyLIeHHUsIMU cllyXa:

— B reyaTHoO# opme,

— B (hopMe IJIEeKTPOHHOI'O TOKYMEHTa.

Jlnst U1l ¢ HAPYIIEHUSAMH ONOPHO-JBHUIaTeJIbHOIO annapara:

— B I1e4aTHOH opme,

— B (hopMe 3JIeKTPOHHOI'O JJOKyMEHTA.

JlaHHBIH TIepeYeHb MOXET OBITh KOHKPETU3MPOBaH B 3aBUCHMOCTH OT
KOHTHHIE€HTa 00y4arolHXCsl.

3. OBPA3BOBATEJIBHBIE TEXHOJIOI'HH

OGLIMM BEKTOPOM H3MEHEHHs] TEeXHOJOTHH OOydYeHHsS JOJDKHBI CTaTh
AKTUBH3alLlMs CTYJEHTa, [TOBBIIICHHE YPOBHA €0 MOTHBALMM U OTBETCTBEHHOCTH
3a Ka4ecTBO OCBOEHHsI 00pa30BaTeIbHOM IPOTrPaMMBI.




[lpy peaju3alyy pasIHYHBIX BUIOB ydeOHOH paboThl MO AMCLHUILIMHE
“CucTeMbl KOMITBIOTEPHOH MaTEMATHKU B re0(QU3HKe” HCIIOIb3YIOTCS ClIeyI0IHe

06pa3oBaTeIbHbIE TeXHOIOTHH, IPUEMBI, METO/Ibl U aKTHBHBIE (DOPMBI 00y UYeHHUS:
1) pazpabomka u UCNONb308AHUE AKMUBHBIX (hopm nabopamopHeix pabom.:

a) nabopamopHoe 3axamue ¢ pazbopom KOHKpemHOU CUumyayuu;

6) bunapHoe 3ansamue.

B nporuecce npoBefeHus 1a00paTOPHBIX PabOT MPAKTHKYETCs IIMPOKOE
MCIOJIb30BaHHE COBPEMEHHBIX  TEXHHYECKHX  CPeACTB  (IPOEKTOPHI,
uHTepakTuBHbie  nocku, Murepuer). C  ucmonp3osannem — MHTepHera
OCYLIECTBIISIETCS JOCTYN K 0a3aM JaHHBIX, MHQOPMALMOHHBIM CIPABOYHBIM H
ITOMCKOBBIM CHCTEMAaM.

ILJ'IH JIMIl ¢ OrpaHH4€HHBIMHA BO3MOXKHOCTAMH 3J0pOBbs IIPEAYyCMOTPEHA
OpraHM3alys KOHCYJIbTALUi C HCTIONb30BAHHEM 3JIEKTPOHHOH MOYTHI.

VienpHBli BeC 3aHATUH, IPOBOJIMMBIX B HHTEPAKTHBHBIX (opmax,
npuBeEH B TabnuLE 6.

Tabnunua 6.
Bun 3anstus HMcnonp3yeMble MTHTEPAKTHUBHBIC KomuuecTBO
Cemectp (JI, JIP)
’ oOpa3oBarelibHble TEXHOJIOTUH 4acoB
7 JIP JlaGopatopHas paboTa ¢ pazdopom 32
KOHKPETHOI CHTYaluu, GHHApHOE 3aHsATHE
Hroro 32

4. OIEHOYHBIE CPEACTBA JUIsI TEKYIHIETO KOHTPOJIAA
YCIIEBAEMOCTHU ¥ TIPOMEXXYTOYHOU ATTECTAIIUUA

4.1. ®oH/1 OLIEHOYHBIX CPEACTB JIsi NPOBeJIeHHA TEKyleH aTTeCTalHH

K ¢opMaM THCBMEHHOTO KOHTDOJISL OTHOCHTCS pacuemHo-zpaguueckoe
sadanue (PI'3), KoTOopoe ABISETCA OOHOM M3 CIOXHBIX (OPM TPOBEPKHM; OHO
MOJKET [PUMEHATHCS M7 OIEHKM 3HaHWH 10 0a30BBIM W BApPUaTHBHBIM
JIMCLHIUTHHAM BCEX IIMKJIIOB.

[epeueHpb pacueTHO-TpadUIECKHX 3aaHHil IIPUBEJICH HIXKE.

Pacuemno-zpaguueckoe  3a0anue 1. THUIBl  DaHHBIX ~ CHCTEMBI
koMrbroTepHoit Mmatematuku “MATHCAD”.

Pacuemno-zpagpuueckoe  3adanue 2.  Tunbl  JaHHBIX ~ CHCTEMBI
kommbloTepHoi Matematuk “MATLAB”.

Pacuemno-zpaghuuecxoe 3adanue 3. OnepaTopsl, QyHKINHA U BEIPaKEHUS B
cucteme KommnptoTepHoit marematuku “MATHCAD”.
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Pacuemno-zpagpuueckoe 3adanue 4. OniepaTopbl, QyHKIHH ¥ BBIPAKCHHA B
crcTeMe koMnbroTepHoit MateMaTuku “MATLAB”.

Pacuemno-spagpuueckoe 3adanue 5. PelieHne 3anay JTMHEHHOH anreOpbl.

Pacuemno-zpaguueckoe 3aoanue 6. TAIIOBBIE ONepallii MaTEMaTHIECKOI0
aHaJIM3a.

Pacuemmno-epagpuueckoe 3adanue 7. VITepallHOHHBIE H PEKYPpPEHTHBIC
COOTHOLLIEHHS.

Pacuemno-zpagpuueckoe 3aoanue 8. [JuddepenunanbHbie ypaBHEHHS.

Pacyemno-zpaghuueckoe 3adanue 9. O6paboTka JaHHBIX U CTATHCTHKA.

Pacuemno-epaguueckoe  3aoanue 10 Oneparmu  CHMBOJIBHOH
MaTeMaTHKH.

Pacuemno-epaghuueckoe  3adanue 11. BcerpoeHHble CpelcTBa
IpPOrpaMMHUPOBaHHA.

Pacuemno-zpagpuueckoe 3adanue 12. Onepauuu u (GYHKUMH BBOJA-
BBIBOJIA.

Pacuemno-zpagpuueckoe  3adanue 13. T'papuyeckas Bu3yalu3alus
BbIYMCIICHHH.

Pacuemno-zpagpuueckoe 3aoanue 14. OOpaboTka CHUTrHajIOB B CHCTEMax
koMmmbroTepHoii Matematukn “MATHCAD” u “MATLAB” c¢ ucmonnbzoBaHieM
MaKeTOB pacIlIUpPEeHHs.

Pacuemno-epaguueckoe 3adanue 15. VIHTerpanus CUCTEM KOMIIbIOTEPHOH
MaTeMaTHKH.

Pacuemmno-zpaguueckoe 3adanue 16. IIpuMeHeHHe CUCTEM KOMIbIOTEPHOH
MaTeMaTHK{ MUl pacdyeTa YACTOTHBIX XapaKTepPHCTHK HHTepdepeHLHOHHBIX
CHCTEM.

Pacuemno-epaguyeckoe 3adanue 17. PacueT TeopeTHueCKMX roporpados
OTpa’keHHBIX, TOJIOBHBIX, pe)paripoBaHHbIX H OOMEHHBIX CEHCMUYECKHX BOJIH.

Pacuemno-epaghuueckoe 3adanue 18. TIpuMeHeHHE CUCTEM KOMITBIOTEPHOH
MaTeMaTHKH B 3a7avaX (UIBTPAlMM CHTHATOB BO BPEMEHHOW W 4acTOTHOH
obnacTsx.

Pacuemno-2pagpuueckoe 3aoanue 19. IIpuMeHeHHe BCTPOEHHBIX CPEICTB
[POrpaMMHpPOBaHUsi B CHCTeM KoMmbioTepHoit MatemaTuku “MATHCAD”.

Pacuemno-epaguueckoe 3adanue 20. [IpuMeHeHHe CHCTEM KOMIIbIOTEPHOH
matematuku ‘“‘MATHCAD” u “MATLAB” B 3amadax MOJEIHPOBaHHS
reo(pu3UYECKUX MPOLECCOB U OOBEKTOB.

Kputepun onenku pacueTHo-rpaduyeckux 3ananuii (PI3):

— OlLIeHKa “3a4TeHO” BBICTABNSAETCS CTYIEHTY, €CIIM OH IPABUIIBHO
NPUMEHSET TEOPEeTHYeCKHe IIONOKEHHUs Kypca MpH PELICHMH IPaKTHYeCKHX
BONPOCOB M 3a1ad pacueTHO-rpauueckux 3ajaHui, BiajeeT HeOoOXONXUMBIMH
HaBbIKAMH M [TPHEMaMH HX BBIOTHEHUS,
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— OLEHKa “He 3a4yTeHO” BBICTABISETCH CTYAEHTY, €CJIIH OH HC 3HacT
3HAYMTENBHOM 4YacTH IIPOTPAMMHOrO MaTepHana, B pacueTHod uactu PI3
JTONYCKAaeT CYILECTBEHHbIE OLIMOKH, 3aTpyAHsAeTCs ODOBACHATL PACUETHYIO YacTb,
000CHOBATH BO3MOJKHOCTh €€ pealM3aludd WIM IPEJCTaBUTh alrOpUTM ee

pcannu3alyi, a TakXKe HCYBEPCHHO, C OO0JILLIMMHU 3aTpyAHEHUSIMH BBITIOJTHACT
3aJaHusA UJIK HE CIIpaB/IsA€TCA ¢ HUMH CaMOCTOATCI/IBHO.

4.2. ®oH OLEHOYHBIX CPEICTB /ISl MPOBEJEHHs NPOMEKYTOYHOH aTTeCTAllHH

K dopMaM KOHTpONsS OTHOCHTCS 3quem — 3T0 (opMma IPOMEKYTOIHOH
aTTeCTalldd CTYJEHTa, oOmpenenseMas y4eOHbIM IUIAHOM IOArOTOBKH IO
Hanpasiennto BO. 3ader cmyXuT (OpMOH NMPOBEPKH YCHEHIHOIO BBIMOTHEHUS
CTY/IEHTaMH TPaKTHYECKUX paboT U yCBOEHHMs y4eOHOTO Marepuala JICKIHOHHBIX
3aHATHI.

OlLeHOYHble CpEeACTBAa M UHBAIMIOB M JIMIl C OrpaHU4YEHHBIMH
BO3MOJKHOCTSIMHM ~ 3JI0POBbsi  BBIOMpAIOTCA € YYe€TOM HX HHIMBHAYaJIBHBIX
NCUXO0(PHU3MIECKHUX OCOOEHHOCTEN.

— npu HeoOXOAUMOCTH HHBAaIMAAM MW JIMIAM C OrpaHUYeHHBIMH
BO3MOYKHOCTSIMM ~ 3[0POBBbSl  TIPEJIOCTABISIETCA  JIOMOJHUTEIbHOS BpeMs U
II0JIrOTOBKY OTBETA HA IK3aMEHE,;

— NIpW TIPOBEJEHMM MPOLEIYDPHl OILEHWBAHHMSA PE3YNbTaToB 00y4YCHHs
WHBAIUAOB M JUI ¢  OrPaHHYEHHBIMM  BO3MOXXHOCTSIMH  310POBbS
[pe/lyCMaTPHBAETCs UCIOJB30BAHNE TEXHMYECKHX CPEICTB, HEOOXOIUMBIX UM B
CBSI3M C MX WHIUBUIYaJIbHBIMUA OCOOEHHOCTSIMH,

—  npv HeoOXOJMMOCTH i OOydaroluxcs ¢  OrpaHMYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsi U HHBAJIHJOB IPOLEAypa OLEHUBAHUS pe3y/bTaTOB
00yueHus 10 JUCUHUIUTMHE MOXKET MPOBOAUTHCA B HECKOJIBKO JTAIOB.

[Tponenypa OLEHUBAHUSI Pe3yJIbTaTOB OOy4e€eHMs WHBAIMIOB M JHI C
OTpAHHUEHHBIMH  BO3MOMHOCTSMH  3[0POBbS IO  JUCLMIUIAHE  (MOJIYIIO)
Npe/lycMaTpUBaeT MpeaocTaBieHHe HHpopMauuu B (Gopmax, aJanTHPOBAHHBIX K
OTpaHMYEHHAM MX 30POBbS H BOCIPUATUS HHPOpMALIUH:

JIist UL ¢ HapyIEHUsAMH 3PEHHS:

— B [1eYaTHOM (opMe yBENTHYSHHBIM IPUPTOM,

— B (hopMe 3IEeKTPOHHOTO JOKYMEHTA.

JIst U ¢ HAapyLIEHUSAMU CIIyXa:

— B 1e4yaTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

J1y1s1 7ML ¢ HAapyLIeHUsIMH OIIOPHO-JIBUraTeIbHOTO anrapara:

— B ne4aTHOH (opMe,

— B (DOpME IEKTPOHHOTO JOKYMEHTA.
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JlaHHBIHA epedeHb MOXET OBITh KOHKPETH3MPOBaH B 3aBUCHMOCTH OT
KOHTUHT'€HTa 00yYaroLIUXCs.

BOHpOCbI JJ1A MOATOTOBKH K 3a4CTYy .

1. VYHuBepcalbHbIE CUCTEMBI KOMIIBIOTEPHOH MaTeMaTHKH
“MATHCAD” u “MATLAB” 1 X OCHOBHBIC BO3MOXXHOCTH.

2. Tumsl JaHHBIX CHCTEMBI KOMIIbIOTEpHOM MaTtemaTuku “MATHCAD”.

3. Tumbl JaHHBIX CHCTEMBI KoMnbloTepHoi MaTematukn “MATLAB”.

4.  Omneparopsl, GYHKIMHM M BBIPaXEHUS B CHCTEME KOMIIBIOT€PHON
mateMatikin “MATHCAD”.

5.  Onmneparopsl, (QYHKIMH M BBIP@XKEHHA B CHCTEME KOMIIBIOTEPHOH
mateMaTtuku “MATLAB”.

6. BBOJ-BBIBOJ CHUIHAJOB B CHCTEMax KOMIIBIOTEPHOM MaTeMaTHKH
“MATHCAD” u “MATLAB”.

7. Buzyanuzanus uapopmaryu. Tunsl rpaduKoB.

8. Umnciia ¥ YACTIOBbIE KOHCTAHTBI.

9. CrpokoBble AaHHBIE.

10. Crno)xHble THIIBI JaHHBIX, MACCHBBI.

11. KonHcTaHThl, IEpEMEHHBIE.

12. CreuuanbHble THITBI JAHHBIX.

13. Omnepartops! ¥ QYyHKIHH.

14. DneMeHTapHbIe MaTeMaTHYeCKHe (yHKLHH.

15. CreuuanbHble MaTeMaTHuecKue QyHKIUH.

16. ®yHKUUH DOIB30BATEIA.

17. ®yukuuy aas paboTel CO CTPOKOBBIMU JaHHBIMH.

18. 3amauyu IMHEHHOMN anreOpsl.

19. BekTopHble W MaTpUuUHBIE OIEpallMd B CUCTEMaX KOMIIBFOTEPHOM
maremaTuku “MATHCAD” u “MATLAB”.

20. TumnoBsle ONepaly MaTeEMaTHYECKOro aHaIk3a.

21. BblunciieHHe CYMM M IPOU3BEIEHHUH.

22. BrruucneHue npeaeioB QyHKIMHA U MPOU3BOIHBIX.

23. BplunciieHHe HeonpeaeIeHHbIX H OPeIeIeHHBIX HHTEIPAJIOB.

24. Paznoxenue Gynkuuii B panel Telnopa u Makiiopesa.

25. Pemenue ypaBHEHHH.

26. PerreHue cucTeM HETHMHEHHBIX YPaBHEHHH U HEPABEHCTB.

27. Peluenue 3a1a4 ONTHUMH3AINHA U JUHEHHOIO IPOTrpaMMHPOBAHHUSL.

28. HTepaunOHHBIE U PEKYPPEHTHbIC COOTHOIICHHS.

29. JluddepeHnualbHbIe ypaBHEHHUS.

30. Peanmzanus HTepallMOHHBIX METOIOB B CHCTEMax KOMITBIOTEPHOM
matematukn “MATHCAD” u “MATLAB”.

31. Pemenue pu3nyecKux 3ana4 KOHEYHO-Pa3HOCTHBIMHA METOJaMH.

32. YucieHHbIE METOIbI peleHnst A epeHIHanbHbIX Yy paBHEeHHH.
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33. YuciieHHOE pelieHHe cucTeM Au(QepeHIranbHbIX Y PaBHCHUH.

34, AHanuTH4eckoe peleHue audpepeHIHanbHbIX YPaBHEHHHM,

35. Pemenue cucTeM anreOpaMvecKMX ypaBHEHMH B  CHCTeMax
komnetoTepHol marematuku “MATHCAD” u “MATLAB”.

36. OOpaboTKa JaHHBIX U CTATHCTHKA.

37. OcHoBHbIE NOHATHS 00pabOTKK JaHHBIX.

38. CrexTpalbHbIli aHATU3 B CHCTeMaX KOMITBIOTEPHOM MaTeMaTHKH
“MATHCAD” u “MATLAB”.

39. OGpaboTKa CHTHATOB B CHCTEMaX KOMIILIOTEPHOM MaTeMaTHKH
“MATHCAD” u “MATLAB” ¢ ucnons30BaHUEM [MaKETOB paclIupeHus.

40, DyHKUUHA TEOPUU BEPOSTHOCTH M CTATUCTUKMU.

41. TI'eHepauus CIIy4aWHBIX YHCEIL.

42. PacyeT CHEKTPOB CHTHAJIOB B CHCT€MaX KOMIIbIOTEPHOH MaTeMaTHKH
“MATHCAD” u “MATLAB”.

43. TpeGoBaHMsi K MCXOIHBIM JAHHBIM IPH HMCIOIb30BaHUM (yHKIHHA
FFT u IFFT.

44. JlsymepHoe rmnpeoOpazoBanue Dyppe. Busyanusanus IBYMEpHBIX
CIIEKTPOB.

45. @unbTpalus CHTHAIOB BO BpeMeHHOH obmactu. KMnynbcHas
XapakTepucTuka QpuiIbTpa.

46. @uabpTpalus CHTHAJIOB B  4YacToTHOM  oOmactu. YacTorHas
XapaKTepUCTHUKa (QUIbTPA.

47. Pacuer (yHKUMI aBTOKOppENSALMH BO BpPEMEHHOH M YacTOTHOM
obyacTsx.

48. Pacuer QyHKIMI B3aUMHOM KOppeJsLMM BO BDEMEHHOM W 4aCTOTHOH
o0nacTsx.

49. Pacyer BeiBNET-CIEKTPOB CHIHAJIOB B CHUCTEMax KOMIIBIOTEPHOH
mateMatkid “MATHCAD” u “MATLAB”.

50. BuHepoBckuii (GopMupyrommit GUIBTP BO BPEMEHHOW M YaCTOTHOH
obmacTax.

51. WntepdepeHIMOHHBIE CHCTEMBl B celicMopasBeike. Pacuer wux
XapaKTepUCTHK.

52. Tlpumenenue cucteM KomrmbioTepHOil MatemaTukd “MATHCAD” u
“MATLAB” npu peliieHuM KHHEMaTHYECKHX 3a/1a4 CEHCMOpa3BeIKH.

53. MojenupoBaHue IpoLeaypbl ONTHMAIBHON (UIBTPALIMH H3BECTHOIO
CHrHAaJIa, OCJIOKHEHHOT0 HeOeIBIM IIIyMOM.

54. Tenepalus nomex THma “Geblid IIyM” U “HeOeNbIi 1ym”.

55. AK®, ®BK u cBepTKa BO BpeMEHHOM M 4aCTOTHOH 001acTsX.

56. Craructuueckue (yHKuuH. [eHepauus CIy4YaidHBIX 4YMCel M HX
npoBepKa.



57. Wurepnonauusa. Jluneiinas untepnonauus. KyOuueckas crnaiiH-
UHTeprossuusa. Perpeccus.

58. Ilpumenenue cuctem KommbtorepHoit Marematuku “MATLAB” wu
“MATHCAD” mis 00paboTKi re0pU3HIeCKUX JaHHBIX.

Kpurepuu nonyyeHus CTy IeHTaMH 3a4eTOB!

— omeHka “3auyTeHO” CTABUTCS, €CJIM CTYJEHT CTPOMT CBOH OTBET B
COOTBETCTBMM C IITJAaHOM. B oTBere mpejcTaBleHbl pa3IUYHBIC MOIXOIbl K
npobneme. YcTaHaBIMBAET COJEPIKATENIbHBIE MEKIIPEAMETHBIC CBA3H. PassepHyTO
apryMEeHTHPYEeT BBIIBUIAeMble IIONOKEHHs, MPUBOIUT yOeauTesbHbIC TPHUMEPEL,
oGHapy’KHBaeT TIOCNTeI0BaTeNbHOCT aHalW3a. BBIBOABI MpaBHibHBL Pedb
rpaMOTHa, HCIONB3yeTcs NpodeccHoHaNbHas JIeKCHKa. J[eMOHCTPUPYET 3HAaHUE
crielMaibHOM JUTEpaTypbl B paMKax y4eOHOrO METOAHYECKOro KOMILIEKCa U
JIOIOJIHUTEIBHBIX HCTOYHUKOB HH(MOPMAIIHH.

— OlLleHKa ‘“‘He 3auTeHO” CTaBHUTCS, €CJIM OTBET HEJOCTATOYHO JTOTHYECKH
BBLICTPOEH, IUIaH  OTBeTa  COOJIOJAcTCs — HENOoC/IeN0BaTEeNbHO. CrtyneHt
oGHapyknBaeT c1aboCcTh B PasBEPHYTOM PACKPBITHH MPO(ECCHOHATBHBIX
NMOHATHI. BelgBUraeMele MNOJNOXEHUS JACKJIApUPYIOTCS, HO HEIOCTATO4HO
aprymMeHTHpytotcs. OTBET HOCHT IHPEMMYIIECTBEHHO TEOPETHUECKHH XapakTep,
IPUMEPBI OTCYTCTBYIOT.

5. IEPEYEHb OCHOBHOM 1 JONMOJHUTEJIBHOMI
VYEBHOM JINTEPATYPBI, HEOBXOJUMOM )11 OCBOEHHUS
JTACITATIJIMHBI (MOYJIST)

5.1. OcHoBHas JiuTEpaTYypa

1. Kanpanos E.I'. [eonndopmaTyka : y4eOHHK Ui CTYJICHTOB By30B : B
2 kxu. Ku. 1 / nox pen. Tuxynora B. C. — 3 -e u3z., mepepab. u gon. — M.:
Axkanemusi, 2010. — 393 c. (20)

2. Kanpanos E.I'. T'eoundopmaThka : y4eOHUK AJIsl CTYZICHTOB BY30B : B
2 kH. Ku. 2 / moxn pen. Tukynosa B. C. — 3 -e mu3j., nepepab. u pom. — M.
Axanemus, 2010. — 428 c. (20)

3. Oxopsun B.A. Ilpuknagnas maremarunka B cucteme MATHCAD:
yueGHoe mocobue. — CII6.: Jlanp, 2009. — 349 c¢. — To xe [DeKTpOHHBIH
pecypc]. — Pexum noctyna: http://e.lanbook.com/books/element.php?pl1_id=294.

4. Bockoboiinukos HO.E. PerpeccHoHHBI aHanu3 JaHHBIX B IIaKeTe
MATHCAD + CD: yue6noe nocobue. — CII6.: Jlans, 2011. — 224 ¢. — To xe
[DnexTpoHHBIN pecypc]. — Pexum JIOCTYyTIa:
http://e.lanbook.com/books/element.php?pl1_id=666.



5. Tlopmmes C.B. KommbloTepHoe MOIENMpOBaHHE —(U3HYECKHX
npoueccos B nakere MATLAB + CD: yue6roe nocobue. — CII6.: Jlanb, 2011. —

727 ¢ — To xe [DnekrpoHHblid pecypc]. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll_i1d=650.

*[Ipumeuanue: B CKOOKax yKa3aHO KOJIMYECTBO OIK3EMIUISAPOB B

oubmorexe Kyol'Y.

JIns ocBOeHHMsl IHUCLMIUIMHBI HHBAJIHAAMH M JIMIAMH C OTpaHHYEHHBIMU
BO3MOKHOCTAMH 3710POBbsl HMEIOTCS H3/IaHKsl B 3JIEKTPOHHOM BHUJE B 3I€KTPOHHO-
6ubnuoreunnix cucremax “Jlanp” u “IOpait”.

5.2. JlonoiHATe/IbHAS JIHTEPaTypa

1. Bousmkua B.A., Cyxamo W.B., byssko B.IO. HWudopmarunka:
MPOrpaMMUPOBAHHME M YHCJICHHbIE METOIBI: J1abOpaTOpHBIA TPAaKTUKYM. —
KpacHonap: KI'Y, 2010. — 75 c. (99)

2.  Anydpues WUE., Cmupuos A.B., Cmuprosa E.H. MATLAB 7. —
CI16.: BXB-Iletepoypr, 2005. — 1104 c.

3. Makapos E.I'. Umxenepusie pacuerst B MATHCAD 14: yueOHbIi
kypc. — CII6.: [Turep, 2007. — 392 c.

4. JlesxonoB B.IT. KomneioTepHas Matematika. Teopus U NpaKkTHKA. —
M.: Hommmx, 2001. — 1296 c.

5.  JlesxonoB B.I1., A6pamenkosa 1.B. MATLAB. O6paboTka CMrHanIoB
1 m306paxenuit. Cnenuansbii cripaBodnuk. — CI16.: [Turep, 2002. — 608 c.

6. Jlebenes B.M. @OYHKUMOHAIBHBI aHAIW3 W BbIYUCIHTEIbHASA

MmaTematuka. — M.: ®usmaraur, 2005. — 264 c¢. — To xe [DneKTpOHHBIH
pecypc]. — Pexum  gocrymna: http://e.lanbook.com/books/element.php?
pll id=59277.

7. Pakutun B.M. PyKoBOICTBO 110 METOJaM BBIYMCIIEHHN U MPUIIOKEHUS
MATHCAD: yue6Hoe mocobue. — M.: @usmarnut, 2005. — 263 c¢. — To xe
[DnexTponHBIl  pecypc]. — Pexum jpocrymna: http://e.lanbook.com/books/
element.php?pll _1d=2289.

5.3. [lepnoanueckHne H3AaAHHSA

1. Bel4UCIMTENBHBIE METOABI M IPOrPAMMHPOBAaHHE: HAYYHBIA KypHAI.
ISSN 1726-3522.
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2. Marematnka B BY3e: 0OmIeCTBEHHBIH Hay4dHBIH M METOJMYECKHH
unTepHeT-KypHan ISSN 1819-6616.

3. HoBble TEXHOJOTHH B OOPa3OBaHHU: HAYYHO-METOJHYECKHH KypHAIL.
ISSN 1815-6835.

4. Becruux CII6I'Y. Cepus: Ilpuknannas maremartuka. Mudopmaruka.
[Iporecce! yrnpasiaeHuUs.

5. JKypHas BbIYMCIIHTETBHOM MaTEeMaTUKK W MaTEMAaTH4eCKOH (QU3HKH.

6. MaremaTniyeckoe MOJeIUpOBaHHE.

6. IEPEYEHb PECYPCOB HH®OPMAILIMOHHO-
TEJEKOMMYHUKAIIMOHHON CETU “UHTEPHET”,
HEOBXO/JUMBIX JJI1 OCBOEHUS JUCUHUILIMHBI (MOAYJIS)

1. http://moodle kubsu.ru/ cpega MOLyJIBHOTO IHHAMHYECKOTO O0y4YeHNUs
Kyol'V
. www.eearth.ru
. www.sciencedirect.com
. Www.geobase.ca

W oA W

. www krelib.com

6. www.elementy.ru/geo
7.www.ptc.com/product/ MATHCAD/
8.www.exponenta.ru/

9. www.twt.mpei.ru/ochkov/MATHCAD 14/
10. www.matlab.exponenta.ru/index.php

11. www.compteacher.ru/programming/matlab/

7. METOJAYECKHE YKA3AHHMS JUIs1 OBYYAIOLIIAXCSI
10 OCBOEHUIO TACIUTIIMHBI (MOY.JIST)

TeopeTnueckrde W NMPaKTHYECKHE 3HAHMSA IO OCHOBHBIM pa3jenaM Kypca
“CrcTeMBl KOMITBIOTEPHOI MaTeMaTHKH B reodH3HKe” CTyeHThbl IPHOOPETArOT Ha
TaGopaTOPHBIX 3aHATHAX, 3aKPEIUIIOT H PACUIMPSIOT BO BPEMsi CAMOCTOSITENIbHOH
paboTHI.

Jla6opartopHsie paboThl 10 Kypcy “CHCTeMbl KOMIIBIOTEPHONH MaTeMaTHKH
B reodusrke” MPEACTaB/IAIOTCS B BHAE 0030pPOB C JIEMOHCTpalMell Mpe3eHTalui
10 OT/IeTBbHBIM OCHOBHBIM T€EMaM IPOrPaMMBI.



KoHTposb 10 KaXXA0My pa3ziely H3ydyaeMol JUCLHUILUIMHEI OCYIECTBIISeTCs
eKeHelelbHO Ha Ja0opaTOpHBIX 3aHATHAX. Kaxapl CTYIOEHT MPOBOIMT
CaMOCTOSATEIBHO BBIUMCIICHUE pacueTHO-TrpadUIecKux 3alaHAI 1o
WHIUBUIY AJIbHBIM BapUAHTAM.

M3yueHre TUCIUILIMHBI HAalpaBlieHO Ha (OPMHUPOBaHHe, MPEKIE BCETO,

@OpMHpPOBAaHHE M 3aKpeIUIeHHWe 3HAHUK [0 JUCUHUIUIMHE “CucreMsbl
KOMITBIOTEPHON MaTeMaTHKH B Teo(u3uke” 3akitodyaercs B paboTe ¢ CHCTEMaMH
komnbiotepHoii matrematuku “MATHCAD” u “MATLAB” u nonyueHud OmeiTa
pelleHMs [NPHKIQHBIX 3a4ad HHKCHCPHOHW Ieo(H3MKH, OCYIIECTBIAETCS B
npolecce MpoBeaeH s 1a00paTOPHBIX 3aHATUH, a TAKKE B XOJI€ CaMOCTOSTEIbHOM
paboTBI CTY AEHTOB.

Jlns yroyOneHuss W 3aKperuieHWss TeOPeTHYeCKHMX 3HAHWM CTyIeHTaM
PEKOMEH/IYeTCS BBINOJIHEHHE OIpe/IeleHHOro 00beMa CaMOCTOATENbHON paboThL.
O6mMii 06beM 4YacoB, BBIJAEICHHBIX JUIsi BHeayIUTOPHBIX 3aHATHH, COCTaBlIsIeT
35,8 yaca.

BueayautopHast pabora o gucHumiuHe “CuUCTEeMbl KOMIBIOTEPHOH
MaTeMaTHKH B Te0QU3UKe” 3aKJIF0YaeTCA B CIEAYIOIIEM:

— IOATOTOBKA K JIa0OpaTOPHBIM 3aHATHAM;

— BBINOJIHEHWE MHAMBHAYAJIbHBIX 3aJaHUil (MOAroTOBKa COOOLICHHH,
Ipe3eHTaIui ),

— MOJrOTOBKA K TeKylleMy KOHTPOJIIO.

Jlns 3aKkpensieHus M3yYeHHOro Marephaga Mo JUCLHIUIMHE “CHCTeMBl
KOMITBIOTEPHOM MaTeMaThKu B reodpusuke” BO BHeyueOHOe BpeMs CTyACHTaM
npeaocTaBsieTcs BO3MOXHOCTE [OJL30BaHUS oubnuoTeKoMn Kyol'Y,
BO3MOKHOCTSMH KOMITBIOTEPHOTO KJacca (hakyJ/bTeTa.

WtoroBplii  KOHTponb 10 auciumiuHe “CHCTEMBI  KOMIIBIOTEPHOMH
MaTeMaTHKH B reo(PU3UKe” OCYUIECTBIIIETCS B BUC 3a4eTa.

B ocBOEHMM AMCUUIUIMHBI HWHBAJIWJAMH M JHULUAMH C OrpaHHYEeHHBIMH
BO3MOYKHOCTSIMH 3JI0pOBBsl 0OJIbIIOE 3HAYEHHE HMEeT WHIMBHAyaNnbHas ydeOHas
paboTa (KOHCYIbTalMK) — JIONONHUTEIEHOE Pa3bsCHEHHE y4eOHOro MaTepHana.

WuauBuayalibHble KOHCYJbTAallMM IO IPEAMETY SBISIOTCS BaXKHBIM
$aKTopoM, CIIOCOOCTBYIOLUIMM HHIMBHIyanU3alud OOy4YeHHS H YCTAHOBIICHHIO
BOCITMTATETHHOTO KOHTAKTA MEXIY IperoaaBaTeieM U o0yJaroluMcs HHBATHIOM
WJIM JIMIIOM C OTPaHUY€HHbIMU BO3MOXKHOCTAMH 310POBBSI.
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8. IEPEYEHB MHOOPMALMOHHBIX TEXHOJIOT U],
WCIOJIB3YEMBIX ITPU OCYIECTBJEHUU OBPA3OBATEJIBHOT'O
MPOLECCA MO AUMCUUIIVIMHE (MOJYJIIO)

8.1. Ilepeuyenb HHPOPMALHOHHBIX TEXHOJIOTHH

Wcnons30BaHde  JNEKTPOHHBIX — NPE3EHTAaldii  TpM  [POBEICHHUH
nabopaTopHbIX paborT.

8.2. Ilepeuens HeOGX0IHMOr0 MPOrPaMMHOI0 oOecredeHns

Ilpu ocBoenun Kypca “CHCTEMBI KOMIIBIOTEPHOH MaTeMaTUKH B
reodus3uKe” MCIOJIB3YIOTCS JIMIEH3MOHHBIE MPOrpaMMbl OOIIEro HasHaueHHs,
takue kak Microsoft Windows 7, maker Microsoft Officce Professional (Word,
Excel, PowerPoint, Access), PIC MATHCAD University Classroom Perpetual ¢
nakeramu pacimmpenus “Signal Processing” n “Wavelets”, Mattworks MATLAB
Wavelet toolbox, mporpamms! JieMoHcTpaiuu Biaeo Matepuanos (Windows Media
Player), mporpaMMbl IS JeMOHCTpalMM W co3faHus mpeseHtammit (Microsoft
Power Point).

8.3. Ilepeuens He0OXOAUMBIX HH(POPMAIHOHHBIX CNIPABOYHBIX CHCTEM

1. DrexkTpoHHas  OubnMOTedHas  cucreMa  M3jarenbcTBa  “JlaHp”
(www.e.lanbook.com)

2. DnexktpoHHas OubIMOTeuHas cucreMa ‘‘YHUBepCHTeTcKas bubmroreka
onstaita” (www.biblioclub.ru)

3. DnexTpoHHas OubnuoTeuHas cucrema “ZNANIUM.COM”
(www.znanium.com)

4. DmeKkTpoHHas oubnuoredHas cucreMa eLIBRARY.RU
(http://www.elibrary.ru)
5. Enunas uHTepHeT-0udiInoTeKa JIeKIUH “JlexTopuym”

(www.lektorium.tv)
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9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS
JUISI OCYIECTBJIEHUSA OBPA3OBATEJIBHOI'O TPOLECCA
O JUCIUILUIAHE (MOIY.JIIO)

Bun pabort

MatepuanbsHo-TeXHHYECKOe obecreyeHne
JMCLUMILIMHBI (MOIYJIs) U OCHAIEHHOCTh

JIaGopatopHble 3aHATHS

Ayauropusa mmA  npoBejeHHs abOpaTOPHEIX — 3aHATHH,
OCHalIeHHas NPe3cHTALMOHHON TEXHHKOH (IIPOSKTOp, 3KpaH,
HOYTOYK) H COOTBETCTBYIOIIMM IIPOrPAMMHBIM O0€ecIeyeHHeM

Texkyui KOHTPOJIb,
[IPOMEKYTOYHAas
arrecralus

AyIUTOpHs AUIs IPOBEICHHUS TEKYILErO KOHTPOJIS,
ayHTOPHSA IS TTPOBEICHHS IPOMEXYTOYHON aTTECTallN

CamocTosTenbHas pabora

AynuTopHs IS CAMOCTOSTEeNbHOH  paboThl  CTYIEHTOB,
OCHAIlEHHAass KOMITBIOTEPHOH TEXHHKOH ¢ BO3MOXHOCTBIO
nonkmouenus K cerd “HHtepHer”, ¢ COOTBETCTBYIOIIUM
NporpaMMHEIM oOecrieyeHHeM, € TPOrpaMMOH IKpaHHOIO
yBEIHYEeHHS] W 00ecledeHHBIH JOCTYNOM B JJIEKTPOHHYIO
HH()OpMALMOHHO-00pa30BaTeIbHY IO CPEIY YHHBEPCHUTCTA




PELUEH3UA

Ha pabo4y1o MporpaMMy JUCIHHIIIMHbI
“CUCTEMBbI KOMIIbIOTEPHONU MATEMATUKHU B TEO®U3UKE”

Hucuuruinia  “CHUCTeMbl KOMIIBIOTEPHOH MaTeMaTHKH B reousuke”
BBE/ICHA B YUYCOHBIC TUIaHbI MMOATOTOBKH CIEHMATUCTOB (cnienuanbHocTh 21.05.03
“TexHosiorusi reoJjiornyeckoi paszsenku’™) corjacHo OIOC BO, uukia bl, K
BapuatuBHOit yactu b1.B, unnexc aucuumiuusl — b1.B.JIB.04.01, uuraercs B
CCIIbMOM cemMecTpe.

[Iporpamma colepKUT Bce HEOOXOAMMBIE pa3/ielibl, COCTaBjI€HA Ha
BBLICOKOM  HAy4YHO-METOJIMUECKOM YpPOBHE M COOTBETCTBYET COBPEMEHHBIM
TpeboBaHusiM.  Y4eOHO-MeTOAMYECKOe M HMH(OpMauMoHHOEe  olecnedyeHue

AUCLMIIIIMHBL YYUTBIBACT BCE€ OCHOBHLIC COBPEMCHHbIC HAY4YHbLIC W HAVHHO-
METOJIMYEeCKUe pPa3padOTKH CHUCTEM KOMIIBIOTEPHONH MaTeMalHKH,  COJLCPUAI
NpeJICTAaBUTENIbHBIM CITUCOK OCHOBHOM M JIOTIOJIHUTEILHOW JIHTCPATYPbI, d TdRKC

CCHLIKM Ha BaxKHble MHTEpHET-pecypchbl, HCMOIb30BAHUE KOTOPBLIX MOKET
3HAYUTEJILHO PACIIUPUTEL BO3MOXKHOCTH 00pa30BaTeILHOTO Mpoliecca.

B mporpamme umeercsi OOLIMPHBIA OGJOK OLIEHOYHBIX CPEJICTB TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH M TNPOMEXKYTOYHOH aTTecTallid, B TOM YHC/Ie — I
OILICHKHW Ka4yeCTBa I0JIIOTOBKH CTYIEHTOB.

PaGouast mporpamma qucUMIUIMHBL “CUCTEMBI KOMIIBIOTEPHONW MATEMATHKH
B reodusuke” paccMaTpUBaeT OCHOBHBIE I1€pPeJ0OBble HaIlpaB/ICHUs Hay4HO-
TEXHHYECKOro  mporpecca B 00JacTH  KOMIIBIOTEPHOH — MaTeMaTHKH W
pPEeKOMEH/1yeTCsl K BBeIeHUIO B y4eOHBIiH Npolecc MnojAroToBKH CTYAEHTOB.

3aBenyiomas kaheapoid reopu3nIecKux
METOJ/IOB IMTOMCKOB | pa3Beaku Kyol'VY, k.1.H. ééﬁ?/ E.N. 3axapueHko
« » r




PEIHEH3 U

Ha pabo4yylo NporpaMmy THCIHHILTHHBI
“CUCTEMBI KOMITBIOTEPHOH MATEMATHKH B TEO®N3UKE”

JMucuuniuuaa  “CHCTeMBl  KOMITBIOTEPHOM MaTeMaTHKH B reogusuxe”
BBE/IEHa B y4eOHbIE ILIaHbl ITOATOTOBKM CIELUalUCTa (creuuaibHocTh 21.05.03
“Texnonorus reonorudeckoii pazsenku”) cormacHo @I'OC BO, uukna b1. MUunekc
aucuurinHel — b1.B.JIB.04.01, yuTaercs B cenbMOM ceMecTpe.

JlucuunnuHa npeaycMOTpeHa OCHOBHOM 00pa30BaTebHOM IIpOrpaMMoii
(OOIT) KyoI'Y (cneumanbHocTh 21.05.03 “TexHOJIOTHS  TIe0JIOTHYECKOM
pa3Beaku’) B 00b&Me 2 3aueTHbIX eauHHL (72 4acoB, MTOTOBBI KOHTPOJIb —
3a4er).

HeoOxoauMoCTe HM3ydYeHHMS TakoW AMCLUMIIMHBI CTYJEHTaMM, KOTOpbIE
Mociie OKOHYaHWsS yHHBepcHTeTa OyayT pabotath B KpacHomapckoM Kpae,
YUYWUTBIBAas  BBICOKYKO TNOTPeOHOCTh Kpas B  HMHXEHEPHO-TeO(PU3NYECKOM
obecrieyeHHH pabOT, HE BLI3LIBAET COMHEHHS.

JucuurinHa  “CHCTeMbl  KOMITBIOTEPHOH MAaTeMaTHKM B TreogH3uke”
cootBeTcTBYET PenepanbHoMy [ ocymapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY
Beiciiero o6paszoBanusa (PI'OC BO) no cneumansHoctu 21.05.03 “TexnHosorus
reoJIOTM4YEeCKOM pa3BeliKu’ .

[Tporpamma coJiep>XUT Bce HEOOXOIUMEBIE pa3fielibl, COCTaBIE€HA HA BBICOKOM
HAy4YHO-METOJIMYE€CKOM YPOBHE M COOTBETCTBYET COBPEMEHHBIM TpeOOBaHHMSM.
YyeOHO-MeTOIMYecKkoe HW  WH(pOpMalMOHHOe  obecnieyeHHe  AMCLIMILIAHEI
YYUTBIBAaET BCE OCHOBHBIE COBpEMEHHBble Hay4YHble M Hay4HO-METOJHYECKHE
pa3paboTKH CHCTeM KOMITBIOTepPHOH MaTeMaTHKH, COJAEPHUT MpeacTaBHTEIbHbIN
CIIMCOK OCHOBHOH M JONOJIHMUTEJIBHOM JIMTepaTyphl, a TaK)Ke CCHUIKH Ha BaXKHbIC
HNHTepHeT-pecypchl, UCIOIb30BaHHE KOTOPBIX MOXET 3HAaYMTEIbHO PaCLUMPHUTh
BO3MOXHOCTH 00pa30BaTeIBLHOrO IMpoliecca.

B mporpamme uMmeercss OOIIMPHBIA OJOK OLIEHOYHBIX CPEACTB TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH M IMPOMEXYTOYHOM aTTecTaluH, B TOM 4YHUClIEe — s
OLCHKH Ka4deCTBa MOATOTOBKH CTYACHTOB.

Paboyass mporpamMmma ITUCHMIUIUHBI “CHCTEMBI KOMIIBIOTEPHOM MaTeMaTUKH
B reo(usuke” pPeKOMEHIYeTCsi K BBEACHHMIO B Y4eOHBIH Ipolecc MOATOTOBKH
CTYIEHTOB.

PyxoBojutens IT- oTnena ,
OAO “Kpacnonapuedrereodusmuka” Canrtanos U.B.

» I.
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