MUWHUCTEPCTBO HAVKU U BBICUIEI'O OBPA3OBAHUS] POCCUMCKON ®ENEPALIMU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE
YUYPEXIEHUME BbICILIET'O OBPA3OBAHUA
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AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI

Kozpr Ha3zsanue
Kparkoe conepxanue
LUKJIOB LIUKJIOB,
- A3 eI108 (Llenw, 3agauu, coaepkaHue pas/ieioB JUCIUILIMHBL, peau3yeMbie
p ’ KOMIIETEHIINH, (POPMBI IIPOMEKYTOYHOTO KOHTPOJIS, (POPMBI OTHET-
TUJTUH, JUCIUTLINH,
. . HOCTH)
MOAyJIeH, MOAyJIeH,
MPAKTHUK MPAKTUK
1 2 3
b1.5.50 IIporpammupo- | Heasro aucuunianubl «lIporpaMMupoBanne U MaTeMaTHYECKOE MO-
BaHHE U MaTe- | JenupoBaHue B cpeae Mathematica» siBisercs popMUpPOBaHHE KOM-
MaTu4eckoe | meTeHiui (yactu kommereHiui) B coorBerctBuu ¢ ®I'OC no cme-
MozenupoBa- | muabHOCTH 21.05.05 dusnveckne nporeccsl ropHOro Wi HedTera-
HUE B CPEJIE€ | 30BOT0 IIPOU3BOJICTBA U yUYEOHBIM IUIAHOM JUIsl HAIIPABJIEHUS TOJIO-
Mathematica | ToBku/crienmanbHocTd 21.05.05 ®usmyeckue MpoIecchl TOPHOTO

WK HEPTEera3oBOro IMPOM3BOJICTBA, chernuanu3zanuu No2 Ousuue-
CKHE IpoLecchl He(hTera3oBoro Mpou3BoACTBa
3agauu AMCUMIUIMHBI: J1aTh TEOPETHUECKHUE 3HAHUS M IpaKTHYe-
CKHE HAaBbIKM KOMILJICKCHOM BU3yalIM3alluy BCEX ITANOB BbIYMCICHUN
B cpeae Mathematica ¢ menpro UX MpUMEHEHUs B MPO(HeCcCHOHAILHON
NesITeIbHOCTH.
B pe3ynbprare u3yueHus: AUCUUIIMHBL CHELMATIUCT JIOJIKEH:
3HATh:
— Ha3HA4YE€HUE U BO3MOKHOCTU CUCTEM KOMITbIOTEPHOM MaTeMaTHKU;
— OCHOBHbIE KOMaH/Ibl U BCTPOEHHbIE (DYHKIIMHM CHCTEM KOMIIbIOTEP-
HOM MaTeMaTHKHU JJIs pEeUIeHHs] 3aJady MaTeMaTHYeCKUX HccleaoBa-
HUH B TUCUUIUIMHAX CHELMAIbHOCTH;
— MpUEMBbl IPOrPaMMUPOBAHUS B CUCTEMaX KOMIIBIOTEPHOW MaTema-
THUKHY;
YMeThb: - BBINIOJHATH ajreOpandecKue npeodpa3oBaHMs, YHCICHHBIC
pacué€Tbl  CpeACTBaMH  CHCTEMbl  KOMIIBIOTEPHOM  aireOpbl
«Mathematica».
- aHAJTU3UPOBaTh U 00pabaThIBaTh MH(OPMAIHMIO (MACCUBBI TaHHBIX)
B cpene «Mathematicay.
- IeNIaTh BBIBOJIBI O pa0OTE U BBIMOJIHATH BU3YAIN3ALMIO UCXOIHBIX U
MOJIyYE€HHBIX JaHHbIX.
BJIa/1eTh:
— METOJaMM aHajn3a 3ajja4 MaTeMaTHUECKUX UCCIEI0BaHUM;
— HaBBIKAMH IIPOBEJEHMS YMCIIEHHBIX M CUMBOJIBHBIX PELIEHUH 3a-
Ja4 MaTeMaTUYeCKUX UCCIIEeI0BaHUM MPU MOMOIIU CUCTEM KOMIIBIO-
TEPHON MaTEMATHKH;
— HaBBIKAaMH pabOTHI C MPOTPAMMHBIMU CPEJaMU CHUCTEMbI KOMIIbIO-
TEPHON MaTEMATHKH;
— HaBBbIKAMH pEIIeHUs MPUKIAIHBIX 3a7a4 MOJICTUPOBAHUS
- HaBbIKaMM cOopa U aHanMu3a UH(GOPMAIIHH.
Conep:xanue pa3aesioB JTUCUUILIUHbI:

1. UaTepdeiic nmomp3oBarens u paboTta ¢ CUCTEMON
«Mathematica».

2. Tunossle CpeaCTBA IPOrPaMMUPOBAHUS.

3. Tunsl JaHHBIX, ONEPATOPHI U HYHKIUH.

4. ®yHKUIUHU pabOTHI CO CIOKHBIMU TUIIAMH JTaHHBIX.

5. OyHKIMHA MAaTEMATHYECKOT0 AaHAJINA3A.




6. OyHKIIH 00PaOOTKH JTAHHBIX.
7. Craructuueckue BerarcieHus B Mathematica. [Taker Statistics.
8. OYHKIIUM CUMBOJIBHBIX MPE0Opa30BaHUM.
9. CpencTBa mporpaMMHUpOBaHUS TPAPUKH.
Peann3yemble KOMIeTeHIUH:
OIIK-1; OIIK-8;
@DopMbI IPOMEKYTOYHOM ATTECTAIMHU:
Ounas popma 00ydeHHs: ceMecTp 4 — 3a4eT C OIICHKOM




IHosicuuTenbLHAA 3aMHCKA

1. Pabouas nporpamma cocrasieHa Ha ocHoBe @I'OC BO mno cnenuansHoctu 21.05.05
Ou3nyeckue MPOLECChl TOPHOTO WM HEPTEra3oBOro IMPOU3BOJICTBA, YTBEPKACHHOIO IMPUKA30M
MunucrepcerBa oopazoBanust u Hayku PD 12.09.2016 1. Ne 1156, u yuebnoro miana B cocrase OITOIT
no crenuanbHocTH 21.05.05 ®usudeckue Mporecchl TOPHOrO0 WM HE(TEra3oBoro MpOM3BOJCTBA
(cmenmanm3arust No2: dusmueckue mporecchl HedTerazoBoro mpomsBoactsa) 2017 roga Havana
MOJITOTOBKU

2. llesin 1 3a0a4M y4eOHOI AUCHUNIMHBI (MOIYJIA).

Heabio aucuumiaunbl «lIporpammupoBanue M MareMaTHYeCKOE MOJIEIMPOBAHUE B Cpele
Mathematica» siBisiercss (GopMHpOBaHHE KOMIIETCHIIMH (YacTH KOMIICTCHIIUH) B COOTBETCTBUH C
®I'OC no cnernuanbHocTH 21.05.05 du3nveckue mpoiecchl TOPHOTO WM He(TEerazoBOro Mpou3BO/I-
CTBa M y4eOHBIM IUIAHOM JUUISl HAIPaBIICHUsS MOArOTOBKH/criennanbHOCTH 21.05.05 dusnueckue mnpo-
L[ECChl TOPHOTO WM He(TEera3zoBOro MPOU3BOJCTBA, crenuanuzanuu Ne2 dusnueckue HPOIECCHI
HEe(TEera3o0BoOro MpoU3BOCTBA

3agauyu JUCHMILUIMHBI: 1aTh TEOPETUUYECKUE 3HAHUS U IPAKTHUYECKHE HABBIKU KOMIUJICKCHOM BH-
3yaJli3alliy BCEX ATAloB BHIYMCICHUN B cpene Mathematica ¢ menpio UX MpUMEHEHHs B podeccro-
HAJIBHOU 1eATeIbHOCTH.

3. TpeGoBaHusI K YPOBHIO IOATOTOBKH CNENHATNCTA B pAMKAaX JaAHHOM M CUMILJIMHBI.

[Tpouecc u3ydyenust aucuuriuHbl «[IporpamMmmupoBanre W MaTeMaTUYecKoe MOJICIUPOBAHUE B
cpene Mathematica» HampaBieH Ha GOPMHUPOBAHUE IEMEHTOB CIEAYIONIUX KOMIETCHIINA B COOTBET-
ctBuu ¢ ®I'OC BO no cneunansHoctu 21.05.05 "®dusnyeckue nporeccbl TOPHOTO Wi HeTerazoBoro
IIPOM3BOJICTBA", IPEICTABIECHHBIX B TabauLE 2.

Tabanna 2 — Pe3yabTaThl 00yueHus

Ne Kon n conep:xxanue CreneHnp peaju3anuu KOM- Jransl popMHUPOBAHUA

n/n KOMIIeTEeHIIUH neTeHIun KOMIETEHIIHH
OIIK-1: ctoco6HOCTRIO | KOMITOHEHTHI KOMIIETCHITUN 3HATH:
pemiats 3a1a4u mpodec- | COOTHOCATCS C COACPKAHUEM | — Ha3HAUEHUE U BO3MOKHOCTH CH-
CHOHAJILHOM JIEATEbHO- | JAUCIHUIUIMHBI, 1 KOMIETEHIIUA | CTeM KOMITbIOTEPHOM MaTeMaTHUKU;
CTH Ha OCHOBE HH(DOP- peanu3yeTcsi HOJIHOCThIO — OCHOBHBIE KOMaHJbl M BCTPOEH-
MalMoOHHON U 6ubIHO- Hble QYHKIIUU CUCTEM KOMITbIOTEP-
rpaduyueckoil KyabTyphbI HOM MaTeMaTHKH
¢ mpuMeHeHneM nHQop- yMeTh:
MAaIMOHHO- - aHalIM3upoBaTh M 00padaThHIBATh
KOMMYHHKAITHOHHBIX uH(pOopMaInio (MACCUBHI IaHHBIX) B

1 | TEXHOJIOTUH U C YUETOM cpene «Mathematicay.

OCHOBHBIX TPeOOBaHHI BJIaJIeTh: — METOJ]aMH aHalu3a 3a-
nH(pOpMallMOHHOHN 6e3- a4 MaTEeMaTHYECKHUX HCCIeN0Ba-
ONIaCHOCTH HUH;

— HaBBIKAMH pabOTHI C MPOrpPaMM-
HBIMU CpeJaMHU CUCTEMBI KOMIIbIO-
TEPHOW MATEMAaTHKHU;

- HaBBIKAMH cOOpa W aHAJIM3a WH-

dbopmarumn.
OIIK-8: TOTOBHOCTBIO KoMIIoHEHTBEI KOMITETEHIINH 3HATh:
JIEMOHCTPHPOBATh YBe- COOTHOCSTCS C COJICP)KAaHUEM | — OCHOBHBIE KOMaHJBI U BCTPOCH-
3 | PeHHOE BIazIeHHE KOM- JAMCUMILTHHBL, M KOMIETEHISA | HbIe (GYHKIIUU CHCTEM KOMIIBIOTEP-
MBIOTEPHBIMU TEXHOJIO- | PEATH3YeTCs TOTHOCTHIO HOM MaTeMaTuKH JUIsl PeIICHUS
TUSIMU KaK CpPeJICTBAMU 3aJad MaTEMATHYECKUX HCCIENO0-

yrpaBieHus: 1 00paboT- BAHWI B JUCHUIUIMHAX CHEUaIb-




n/n

Kox u conep:xanue
KOMIIeTeHIIUH

CreneHb peanu3anum KOM-
neTeHI N

Jranbl GOpMUPOBAHUS
KOMIIETeHIIH U

KH UH(POPMALIMOHHBIX
MacCUBOB, B TOM YHCJIE B
pPEKHUME yIaICHHOIO J0-
cryna B cetu «MHTep-
HET»

HOCTH;
— IIpUEMBl IIPOTPaMMHUPOBAHUS B
crcTeMaxX KOMITBIOTEPHOH MaTema-
TUKHU,;

yMeTh: - BHINOJHAThH ajredpauye-
CKHE MpeoOpa3oBaHusl, YHCICHHbBIC

pacuéThl  CpPEACTBAMH  CHCTEMBI
KOMIIBIOTEPHOU anreOpbl
«Mathematicay.

- Jlenath BBIBOABI O paboTe U BHI-
HOJIHATh BHU3YAJM3AIUI0 MOJYy4YEH-
HBIX JAHHBIX.

BJIA/IETh:

— HaBBbIKAMH MPOBEJICHUS YHCIIECH-
HbIX U CHUMBOJIBHBIX pPELIECHUU 3a-
Jlay MaTeMaTUYECKHUX HCCIIEeI0Ba-
HUU MPU OMOIIN CUCTEM KOMIIbIO-
TEPHOW MATEMATUKU;

— HaBBIKAMH PELLIECHUS IPUKITAJTHBIX
3a7a4 MOJEJIMPOBAHUS C HUCIIOJIbB30-
BAaHUEM KOMIIBIOTEPHBIX TEXHOJO-
THH.

Tabauua 3 - PacnpenesieHue yueOHOT0o BpeMeHH TN CHUTITTUHbI

4. CTpyKTypa H coaep:kaHue y4eOHOH AUCUHUIIMHBI (MOLYJI51)

OO01mas TPy10eMKOCTb THCIHUILIHHBI COCTaBJIseT 3 3a4eTHBIX equHul, 108 yacos.

Pacnpenenenne Tpy10eMKOCTH JUCHUIUIMHEL IO (hopmMaM 00ydeHus

Bl yueGHoi Harpyski Ovunas OuyHo-3204yHas 3aouHas
Cemectp | Bcero Cemectp Bcero | Cemectp/Kypc | Bceero
4 4acoB \ \ 4acoB \ \ 4acoB
AyAUTOPHBIE YaChl
Jlekuun 16 16
IIpakTruecKkue 3aHATHUs 32 32

JlabopaTopHbie paboThI

Yacel Ha CaAMOCTOSATCIIBHYIO 1 KOHTAKTHYHO pa60Ty

BrimonHeHne, KOHCYIIBTH-
pOBaHUeE, 3alUTa Kypco-
BOI paboTHI (ITPOEKTA)

Hpoqaﬁ CaMOCTOATCIIbHAsA

IIJIMHE

60 60
Y KOHTaKTHasi paboTa
[TogroroBka K mpomexy-
TOYHOMW aTTeCTallun
Bcero vacoB no nuciu-
AER 108 108

cDOpMI:I MPOMCIKYTOYHOI'O U TCKYIICTO KOHTPOJIA

DK3aMeH

3aueT/3a4eT ¢ OIEHKOM




KypcoBast pabora (mpo-
€KT)

KonuyectBo  pacuerHo-
rpaduueckux padbot

KommuectBo
KOHTPOJIbHBIX padoT

KonnuectBo pedeparos - -

KommuectBo scce - -

Tadoauua 4 - Conep:xanue pa3iesioB JMCUUILIUHBI (MOYJIs1), BUbI PA00OTHI

Coneprkanue paszienoB (MOyJIei),
TEM JTUCIIUILIHHBI

KonuuaecTBo 4acoB, BEIIEISEMBIX Ha BHJIBI
y4eOHOI MOATOTOBKH 10 (hopMam 00ydeHus

Ounas
JI/JIP/TI3/CPC

OuyHo-3204HasA
JI/JIP/TI3/CPC

3aouHas
JI/JIP/TI3/CPC

1. Murtepdeiic padoueii cpeansl «Mathematicay.
O0630p BKIamok cpenbl «Mathematica». Pabora ¢
¢daitnamu  («File»). PemakTupoBaHue IOKyMEHTa
(«Edit»). Pabora c¢ saetikamu («Celly) Onepammn
dhopmatupoBanus siueek («Formaty»). BBoa anemen-
TOB JIOKyMeHTOB («Input»). Ynpaienue pabotoit
snapa cuctemsl («Kernel»). Pabora ¢ cereBbiMu HH-
(hopMaIrMOHHBIMU PECYpCaMU U BO3MOXHOCTH CH-
ctemMbl «Mathematicay B pa3audHbIX 00J1ACTAX
MIPUMCHCHUS.

2/-12/6

2. UnctpymenTtbl nporpammupoBanuss B Math-
ematica.

«Mathematica» kak cuUcTeMa MPOrPaMMHUPOBAHUSL.
qDYHKIII/II/I CUMBOJIbHBIX BbIUHCIeHUH. (OCHOBBI
(YHKIMOHATBHOTO M MPOLEJYPHOTO MPOrpaMMHU-
poBanus B cpesie «Mathematicay.
[Tonp3oBarenbckue GyHKUMU U uX 3anaHue. llpa-
BHWJIa MPeoOpa3oBaHUN U COCTABHBIC BBIPAKECHUS.
OmnepaTopbl YCIOBHM U ONEpaTOphl IIUKIIOB.

2/-12/4

3. Tunbl JaHHBIX, ONEPATOPLI U GYHKIMH.
PaboTa ¢ mpocThIMHM THIIAaMH JJAHHBIX, C 0OBEKTaMU
n pyHKIMSAMHA. BBOI MCXOIHBIX JaHHBIX M OCHOB-
HBIX BenuuuH. Pabota c mepemenHsiMu. CpesacTa 1
GyHKIIMN apu(METUIECKUX BBIYUCICHUH.

3amaHve W OpUMeHeHHe (YHKIMHA MOJIb30BATEINs.
Jlornueckue oneparopsl U GpyHkuuu. Pabora ¢ ma-
TeMaTUYeCKUMHU (YHKIHSIMHU.

2/-14/8

4. Oynkuuu padoThl €O CJAOKHBIMH THIAMH
JaHHBIX.

PaboTa co CI0’KHBIMM THIIAMHU JAHHEIX, ¢ 00OBEKTa-
Mu 1 QyHkuusiMu. Co3JaHue U BBISIBJICHHE CTPYK-
TYpbl CIUCKOB, BBIJICIICHHE 3JIEMEHTOB CITHCKOB.
PabGotra u MaHWMYISIHH C DIIEMEHTAMHU CIIHCKOB.
Pabota co cTpokamu.

2/-12/8

S. ®yHKIMH MaTeMAaTHYeCKOIr0 AaHAJIN3a.
@YHKIINN BBIYUCIEHUS CYyMM, IPOU3BEAEHUMN PSAI0B
U TPOM3BOJHBIX. BbIuncienue nepBooOpasHbIX U

2/-/14/8




OTpe/ieNIeHHBIX MHTErpajioB. Beluucienue mpene-
n0B pyHKIMi. OyHKINK penIeHns anredpandecKux
W HEJTWHEHHBIX ypaBHeHUU. Pemenue muddepen-
UAIBHBIX ypaBHeHHH. DYyHKIIMM MUHHUMM3ALUN H
MakcuMuzanuu. OyHKIUU HHTErpalbHbIX peodpa-
30BaHUM.

6. DyHKuMH 00padOTKH JaHHBIX.

Paznoxenue ¢yHKIMU B cTeneHHBbIE psAabl. DyHK-
MU TOJMHOMHHAIBHON MHTEPIOISIUA U allpOK-
CUMallnn. Perpeccml U MCTOJ HAMMCHBIIIMUX KBall-
patoB. DYHKIIMU AUCKPETHOrO MpeoOpa3oBaHUs
Dypse.

2/-/4/6

7. O0padoTka craTucTHYecKUX JaHHbIX B Math-
ematica. [Taker Statistics.

OYHKIMK CTaTUCTUYECKOW OOpaOOTKH JaHHBIX H
MaccuBOB Statistics.

OcHoBHBIE omepanuu ¢ JaHHbIMH. CTaHaapTHas
o0paboTka MaccuBa JaHHBIX. DWIBTpAIKs U Criia-
JKMBaHUE JAHHBIX. DKCIOHEHIHAIBHOE CriaKHBa-
Hue. OyHKIUU HEMPEPHIBHOTO pacTpee/ieHUs Be-
positHOCTel. DYHKIIMU JTUCKPETHOTO pacipe/elie-
Hus. ['paduxa makera Statistics. OrtoOpakeHue
pacnpe/eieHuii ¥ THCTOrPAMMBI.

2/-/6/4

8. CuMBoJIbHOE TIpeoOpa3oBaHue.

PaGota ¢ CMMBOJIBHBIMH BBIPDOKEHUSMU. 3aTaHHE
MaTeMaTU4YECKUX OTHolIeHH. DyHKUMHU ympolie-
HUS BbIpaXeHUU. PackpblTue M paciiMpeHUue BbI-
pakenunit. OyHKIMH U UIS PabOTHI C MMOJMHOMAMH.
Pacuinpennsle onepanuu ¢ BbIpaKEHUSIMU.

2/-12/8

9. CpencrtBa nmporpaMMHpOBaHusI TPaQUKU B
Mathematica.

[Toctpoenue rpa¢ukoB QyHKIMI OAHON MEepeMeH-
Hoii. HacTpoiika Buzyanu3anuu 1 KOMOMHHUPOBaHHE
rpaduKoB.

[TpumuTuBel aByxmepHoit Tpaduxu. [loctpoenue
rpadUKoB B MOJSPHON CHUCTEME KOOpJAUHAT, KOH-
TYpHBIX TpaduKoOB, TpapUKOB IJIOTHOCTH M TO-
BEPXHOCTEM.

[TpuMUTHUBBI TpeXMEPHOH TpapUKU U UX NPUMEHe-
Hue. Oynkiun nakera pacmupenus Graphics.

-/-14/8

Kontp.pab Nel

-/-/1/-

Kontp.pab. Ne2

-/-/1/-

Hroro:

16/-/32/60

Tadiauua S - CoorBercTBHEe KOMIETEHUHH, GOPMUPYEMbIX NIPH U3YYEHHH IMCHMINIMHBI (MOAY-

Jis1), 1 BUJAOB 3aHATHIA ¢ y4eTOM opM KOHTPOJIs

[Tepeuenn Buapbl 3anatHil
KoMmIIe- KP/ @OpMBI KOHTPOIIA
~o || I3 p | xp CPC p p
TEHIUH KII
OIK-1 n ) 4 i i 4 L | OMpOC HA MPAKTHYECKUX 3aHATHAX,
KOHTPOJIbHBIE PaOOTHI
OIIK-8 + - + - - + + | onpoc Ha MPAaKTHYECKUX 3aHATHUSX,




‘ ‘ ‘ ‘ ‘ ‘ ‘ \ \ KOHTPOJIbHBIC PAOOTHI

[Tpumeuanue: JI — nekuun, JIP — naboparopusie padotsl, I13 — npakruyeckue 3ausatusi, KP/KII- kyp-
coBas pabota (mpoekT), p — pedepar, K/p — KOHTpoJbHas padboTa, 3 - acce, CPC — camocrosTenpHas
paboTa CTYICHTOB.

S. IlepeuyeHsb J1a60PATOPHBIX padoT
JIaGopatopHble pabOThl HE NIPEyCMOTPEHBI.

Tabuauna 7- [lepeyeHb NpaKTHYECKUX PadoT

N(_» HanmenoBanue npaktudeckux padot (I1P) Koi-Bo
n/m 4acoB
1 3 3

[1P 1 | Uarepdeiic padoueii cpeanl «Mathematicay. D)

Pabora c ¢aiinamu («File»). PenakrupoBanue nokymenta («Edit»). Pabora
¢ siuetikamu («Cell») Oneparuu hopmatupoBanus siueek («Formaty). Beoa
AJIEMEHTOB JIOKYMEHTOB («Input»).

VYmpasienue paboroit siapa cucremsl («Kernel»). Pabora ¢ cereBbIMU HH-
(opMaMOHHBIMH pecypcaMu U BO3MOXHOCTH cucTeMbl «Mathematicay B
pa3InYHbIX 00JIACTSIX IPUMEHEHHUS.

I1P 2 | AucTpymenTsl mporpammupoBanus B Mathematica. 2
[Tons3oBarenbckue GyHKIMM U UX 3aaaHue. IIpaBuia mpeobpa3oBaHuil u
cocTaBHbIE BeIpaxeHHs. OnepaTophl YCIOBHHA U ONEPATOPHI IIHKIIOB.

I1P 3 | Tunbl AaHHBIX, ONIePATOPbI U PYHKIUH. 2
PaboTa ¢ nmpocThiMM THIAMM JIaHHBIX, ¢ OObeKTaMH U (yHKUUAMU. BBox
MCXOJIHBIX TAHHBIX M OCHOBHBIX BelMW4yMH. Pabota ¢ mepemenusimu. Cpej-
cTBa U GYHKIMHU apu(METUYECKUX BbIYMCICHUH.

[1P 4 | Tunbl JaHHBIX, ONEPATOPHI U PYHKIIUH. 2
3agaHue U npuMeHeHue QyHKUUH nojb3oBaresns. Jlornueckue onepaTropsl
u Qynkiun. Paborta ¢ mareMaTHUeCKUMH (DYHKITHSIMH.

IIP 5 | @ynkuuu padoThl CO CJIOKHBIMH THIIAMH JAHHBIX. 2
Co3nanne ¥ BBISBICHHE CTPYKTYPHI CIUCKOB, BBIICJICHHE 3JIEMEHTOB
cnuckoB. PaboTta co cnuckamMu B cTeke. MaHUMNYNIALMU C 3JIE€MEHTaMH
cnuckoB. ba3zoBele cpenicTBa TMHENHHOM anreOpsl. PaboTa co ctpokamu

ITP 6 | ®yHKIMH MATEMATHYECKOI0 AaHAJIN3A. 2
@OYHKIMY peleHus aaredpanyeckux U HeJTMHEHHbIX ypaBHEeHUH. Pemenue
JuQdepeHIMaIbHbIX YPaBHEHUH.

[1P 7 | @yHK1IIMM MaTeMAaTH4YeCKOr0 aHAJIU3A. 2
OYHKIMY MUHUMH3AIMKA 1 MakcuMu3aiuu. OyHKIMM UHTErpalbHbIX Mpe-
00pa3zoBaHuil.

TP 8 | ®yHkuuu 00padoTKH AaHHBIX. 2

Paznoxenne ¢yHKuU B creneHHble psijibl. OYHKIUN MOJTMHOMUHAIBHON
UHTEPHOJISIIUY U allIPOKCUMALIUH.

[1P 9 | ®ynkuuu 06padoTKH AaHHBIX. 2
Perpeccust u MeTor HaMMeHbIINX KBaapaToB. DyHKIIMK TUCKPETHOTO MIpe-
obpazoBanus Oypne.

IIP 10| O6padoTka craTucTH4eckux JaHHbIX B Mathematica. Ilaker Statistics. 2
OYHKIUU CTaTUCTUYECKON 00pabOTKHM aHHBIX U MACCHUBOB Iakera Statis-
tics. Haznayenue nakera, MaHUNYJISAUs ¢ AaHHbIMH. CTaHgapTHas oOpa-
00TKa MacCUBa JIAHHBIX.

IIP 11| O6padoTka craTucTH4eckux JaHHbIX B Mathematica. Ilaker Statistics. 2
JluHeliHOE CTIaXMBaHHUE JAHHBIX U UX QUIbTpanus. OYHKIUN HENpephIB-
HOT'O pacrpesieneHusi BeposaTHocTe. DYHKIUMU JUCKPETHOTO pacrpesene-




HUSL.
ITP 12| CraTtucTtuueckue Borunciaenus B «Mathematica». Ilaker Statistics. 2
I'paguxa mnakera Statistics. AHaIUTUYECKHE CTATUCTUYECKHE pacyera.
YucneHnnsle craTucTUYeckue pacueTsl. CTaTHCTUYECKUE pacyeThl ¢ rpadu-
YECKOU BU3yaJIM3alMEH.

I1P 13| CumBosIbHOE TIpeoOpa3oBaHue. 2
PaboTa ¢ CUMBOJIBHBIMH BBIPKEHUSAMHU. 3aJaHHME€ MaTEeMaTUYECKUX OTHO-
meHud. OyHKIMKM YIPOIICHUS BBIPAKEHUU. PackpeiTve M paclumpeHue
BbIpakeHUIl. DyHKIUMU U JUIst paboThl ¢ MosMHOMaMu. PacimpeHHsle ome-
palyy C BHIPAKEHUSIMU.

[1P 14| CpeacrBa nporpammupoBanusi rpadpuxu B Mathematica. 2
[Toctpoenne rpaduxoB QyHKIMi onHON mepemenHoi. HacTtpoiika Bu3ya-
JU3alMU U KOMOMHHUPOBaHHUE IpauKOB.

[TpyuMUTHBBI ABYXMEpHOH rpadukm.

[IP 15| CpencrBa nporpammupoBanusi rpadpuxu B Mathematica. 2
[Toctpoenue rpaguKoB B MOJSAPHON CUCTEME KOOPJMHAT, KOHTYPHBIX I'pa-
¢uKoB, rpadMKOB MJIOTHOCTH U IOBEPXHOCTEH.

[TpumuTHBBl TpexMepHOH Trpaduku W uUX npuMeHeHune. DyHKIMHM Makera
pacmupenust Graphics.

I1P 16| KontponbHas pabora Nel 1
ITP 17| KontposbHas pabora No2 1
Hroro: 32

6. [lepeuenb NpUMePHBIX TeM KYPCOBOIi padoThI (IpoeKTa)
KypcoBbie paboThl (IPOEKTHI) HE TIPETyCMOTPEHBI

7. IlepeyeHb y4eOHO-MeTOAUYECKOr0 olecriedeHHsl JJIsi CAMOCTOATELHON padoThl 00y-
YAKIIHUXCH 10 TUCHHUILINHE (MO1YJIIO0)

1. MGTOI[I/I‘-IGCKI/IG YKa3aHI/I$I K CaMOCTOSITeJII)HOMy I/I3y‘~IeHI/IIO JOTUCHUITIIINHBI ((HpOI‘paMMI/IpOBa-
HUE ¥ MaTeMaTH4ecKoe MoJIerpoBaHue B cpeae Mathematicay

2. Metonuyeckue yka3aHus K IPaKTUYECKUM 3aHATUSAM o aucuuiiuHe «IIporpamMmMupoBanue
U MaTeMaTU4eckoe MojieTupoBanue B cpeae Mathematica»

3. MGTO)II/ILIGCKI/IG YKa3aHI/I$I K BBIIIOJTHCHHUIO KOHTpOJIBHBIX pa60T II0 JOUCHHUIIJIINHEC «HpO-
rpaMMHPOBAaHHE U MaTeMaTUYECKOe MOJIeTupoBaHue B cpene Mathematica»

8. ®oH/1 OLIEHOYHBIX CPEICTB

®DoHJ OIICHOYHBIX CpeACTB sABisieTcss kommoneHToM OIl, pa3pabareiBaetcst B hopMe OTAEIBHO-
ro JOKYMEHTa U BKIIIOUAeT B ce0sl KPUTEPUU OlEHUBaHUsI C(HOPMUPOBAHHOCTH KOMIIETEHIIMI Ha pas-
JMYHBIX dTanax ux GopMUpOBaHUS U MPOLETYPHl OLICHUBAHUS.

10. IlepeyeHb OCHOBHOI M JONMOJHMTEJbHOH Y4ueOHON JIMTepaTypbl, HEOOXOAUMON AJs
OCBOCHHUS TMCHMILUINHBI (MOYJIs1).

OcHoBHas IuTEepaTypa:

1. dpsixonoB B.I1. Mathematica 5.1/5.2/6 B MaTemMaTH4ecKHX U HAyYHO-TEXHHUECKUX pacyeTax
[DnexTponnbrit pecypc] / B.IL. JIpsxkoHOB. — DnekTpoH. TekcTroBble nanueie. — M. : COJIOH-
I[TPECC,  2010. — 744 c¢. —  978-5-91359-045-9. —  Pexum  pocryna:
http://www.iprbookshop.ru/65137.html

2. Ilanmyma, A. H. IlpoextupoBanue Mopckoil OypuiabHOW KOJIOHHBI W paifzepa: Pacuer Ha
MPOYHOCTh, U3TUO M YCTOMYMBOCTh MOPCKOM OypUIIbHOM KOJOHHBI U paiizepa B cpeae Mathematica :
yue6. mocobue / A. H. [lanyma. - Mocksa ; Wxesck : H-T kommbioTep. uccnen., 2011. - 510 c. (15
AK3EMILISIPOB) DIEKTPOHHBIN aHaior: http://www.iprbookshop.ru/16605.html

3. MMamyma, A. H. [IpoekTupoBaHre MOPCKOTO MOJBOJHOTO TPyOONpPOBOAA: pacyeT Ha Mpod-



http://www.iprbookshop.ru/65137.html
http://www.iprbookshop.ru/16605.html

HOCTh, U3rH0 U YCTOMYMBOCTH MOPCKOro TpyOompoBoaa B cpeie Mathematica : yue6. mocobue ams
By30B / A. H. Ilanmyma. - Mocksa ; VbkeBck : Perymsp. u xaot. nuHamuka : UH-T KOMIIBIOTEp. UCCHE.,
2006. - 326, [1] c. (29 sx3eMIIsIPOB)

4. IpsixonoB B.I1. Mathematica 5.1/5.2/6 B MaTeMaTHYECKUX U HAyYHO-TEXHUYECKUX pacueTax

[DnexTponnsbiit pecypc]/ Hpsakono B.I1.— Dnekrpon. tekcroBbie nanubie.— M.: COJIOH-ITPECC,
2010.— 744 ¢.— Pexwum nocryna: http://www.iprbookshop.ru/65137.html.— 5bC «IPRbooks»

5. CenoB E.C. OcHoBbI paboThl B cCTeMe KOMIbIOTepHOU anre6psl Mathematica [DnexTpon-
He1il pecypc]/ CenoB E.C.— DnextpoH. TekcToBbie naHHble.— M.: MHTepHeT-YHUBepcuter MHOp-
MAaLIMOHHBIX Texnonoruii (MUHTYHUT), 2016.— 401 c— Pexum JIoCTyma:
http://www.iprbookshop.ru/52155.html.— 3BC «IPRbooks»

JlonoJiHUTe/IbHASA JINTEepaTypa:

1. dpsxonos B. I1. Mathematica 5.1/5.2/6. IlporpaMMupoBaHie U MaTeMaTHYECKUE BBIUUCIIE-
uus / B. I1. [IpsikonoB. - Mocksa : JIMK Ilpecc, 2008. - 573 c. (5 ’sx3eMIuisipoB)

2. CenoB E.C. OcHOBBI paboTHl B CUCTEME KOMITbIOTEpHOM anreOpsl Mathematica [DnekTpoH-
HeIil pecypc] / E.C. CenoB. — DyeKTpoH. TeKcToBbIe qaHHble. — M. : MHTepHeT-YHuBepcuter MH-
¢opmannonnbix Texnomormit (MHTYUT), 2016. — 401 c. — 2227-8397. — Pexum pgocryna:
http://www.iprbookshop.ru/52155.html

9. [lepeyenb pecypcoB HHGOPMALMOHHO - TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET»

1. http://www.oil-industry.ru — Xypuan «Hed1sH0e X035111cTBO»

2. http://www.dobi.oglib.ru — Dnexkrponnas 6ubnuoreka «HedpTs u raz»

3. http://www.nglib.ru — [TopTan Hay4HO-TeXHUYECKON HH(POPMAITUH FIEKTPOHHOU OHOIHOTE-
ku "Hed1h 1 raz"

4. http://www.ngpedia.ru — Bonbmas saIMKIONE AN HePTH U Ta3a

5. http://www.rsl.ru — «Poccuiickas rocygapcTBeHHas OMOIUOTEKa

6. http:// www.nlr.ru — «Poccuiickas HallMOHaIbHAsE OMOJIMOTEKA

7. OBC «IPRbooks» (JIumen3uonusiii goroop Ne 4979/19 or 01.04.2019 r. Ha oka3aHue
YCIIYT TO MPEAOCTABICHHUIO JOCTYIA K 3JIEKTPOHHO-OuOmoTeunoi cucrteme «IPRbooks». Ucnomuu-
tenb OO0 Kommnanus «Aii [Tu Ap Meauay) — http://iprbookshop.ru/

11. Ilepeuenb NporpaMMHOro odecrnevyeHus, NpogeccuoHaNbHBIX 0a3 JaHHBIX U UHOP-
MAIHOHHBIX CIIPABOYHBIX CHCTEM, PEKBU3UTHI MOATBEPIKIAIOIIEr0 JOKYMEHTA.

1. IlporpamMmmMuble mpoykThl Microsoft (moamucka Ha oOpa3oBaTeNIbHBIE JIMLEH3UH, CETEBbIE
BEpPCHUH), yyacTue B akajgeMmuueckoi mporpamme Microsoft Azure Dev Tools for Teaching. UnenTu-
¢ukatops! noanucok (Azure Dev Tools for Teaching Subscription ID): UHCTUTYT apKTHUYECKHX TeX-
Hosorut — ICM-167652, cuer-pakrypa NeIM22116 ot 12.11.2018, cuer Ne9552401799 or
10.12.2018.

2. Oducnsbrit maket Microsoft Office 2010 Russian Academic OPEN nunensust Ne 47233444 ot
30.07.2010 (morosop 32/285 ot 27.07.2010r.)

3. Ilporpammusie mpoaykTel Autodesk (OecrmaTHbie oOpa3oBaTeibHBIC JIMIICH3WU, CETEBBHIE
BEPCUH), yyacTHe B akajieMuueckoil mporpamme Autodesk (orosop 6/1 ot 21 despainst 2013 1.)

4. Wolfram Mathematica Professional (Network Server, Network Increment) 8.x/9.x (cereBas
Bepcusi), Homep nuueH3uu L3477-6735 ot 20.11.2012 . (moroBop 26/32/277 ot 15.11.2012 1.)

12. MaTepuajibHO-TEXHHYECKOE 00ecreyeHue JUCHUILIUHBI (MOTYJIs1)

Tabauua 8 - MaTtepuajJbHO-TeXHMYECKOe o0ecneyeHue TUCHMIIINHBI

Ne HaumeHoBanune 000pyA0BaHHbIX [Tepeuens 00OpyIOBaHUS M TEXHUUECKHUX CPEICTB
I./. | y4eOHBIX KaOMHETOB, JabopaTOpUil oOyueHus
1. | 240H YuebHas ayquTopus Ui Ipo- | YKOMIUIEKTOBAHO
BEJICHUSI 3aHATHH JIEKLMOHHOTO TH- CHEIMaTM3UPOBAaHHON MEOENbl0 U TEeXHUYECKUMU
11a, 3aHATHI CEMUHAPCKOTo THUIIA, CpeAcTBaMU OOYYeHHs, CIYKAIIUMHU JJsl Tped-



http://www.iprbookshop.ru/65137.html
http://www.iprbookshop.ru/52155.html
http://www.iprbookshop.ru/52155.html
http://www.oil-industry.ru/
http://www.dobi.oglib.ru/
http://www.nglib.ru/
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TPYNIOBBIX U UHAUBUAYAIbHBIX
KOHCYJIbTAIlMM, TEKYILIErO0 KOHTPOJIS
U IPOMEXKYTOYHOM aTTECTAllUU —
KoMnbrorepHslii kinacc

r. Mypmanck, yn. CnoptuBHas, 1.11
(xopnyc «H»)

CTaBJICHUS yueOHON MHGOPMAIIMN  ayJUTOPUH:

- KOMITBIOTEPHBIE CTOJIBI —8 IIT.;

- koMmnbroTepbIDEPO Neos 2308 mit.;

- Jocka ayauTopHasi— 1 mr.;

- WHTepakTuBHas cuctema ActivBoard 595

Pro Mount ¢ kopoTkodokycHbM TTpoekTopoM DLP
PRM 35

TTocagounbsix MecT —8.

249 H VYwuebGnas aynuTopust st
MIPOBEICHUS 3aHATHH JIEKIIMOHHOTO 1
CEMHUHAPCKOIr'0 TUIIOB, TPYNIOBBIX U
WHIUBUTYAJIbHBIX KOHCYJIbTAIIHH,
TEKYIIEro KOHTPOJIs, IPOMEXKYTOY-
HOM aTTecTalfu

r. Mypmanck, yin. CnoptuBHas, .11
(xopmyc «H»)

YKOMIIJIEKTOBAHO

CHEIMaTU3UPOBAHHON MeOeIbl0 U TEXHHYCCKUMHU
CpencTBaMu O0yUYEHHUs, CITYXKAIIUMU JIJIsl TIPEICTaB-
JieHus yaeOHoN nHpOopMaIuu  ayJTUTOPUH:

— y4ebOHble cTONbI — 14 mT.;

— JI0OCKa ayiuTopHas — 1 mir.;

— MmyabTUMenua — npoektop Epson EB-X14G
3000Lm — 1 mr.;

— HoytOyk Aquarius Cmp NE 405 — 1 mrt.;

— 9KpaH ¢ anekrponpuBoaom Digis Electra ¢op-
Mmart 1:1 (220%220) — 1 mT.;

ITocagounbsix mect — 28.

251 H YueOHas ayauTopus Jyist
MIPOBEICHUS 3aHATHI JIEKIIMOHHOTO U
CEMHUHApPCKOI0 TUIIOB, TPYIIOBBIX U
WHJUBU1yaJIbHBIX KOHCYJIBTALIUM,
TEKYILEro KOHTPOJIs, TPOMEXKYTOU-
HOM U UTOTOBOM aTTecTallui

r. Mypmanck, yin. CnoptuBHas, .11
(xopmyc «H»)

YKOMIIJIEKTOBAHO

CIEIUATU3UPOBAHHON MEOENIbI0 U TEXHHUYECCKUMU
CpeICTBaMHU 00YYEHHUs, CIyKallUMHU I IpeacTaB-
neHus ydaeOHoi uHpopMau Ay TUTOPUH:

— yudeOHble CcTOJBI — 29 WT.;

— JIOCKa ayquTOopHas — | mT.;

— MyabTUMenua - npoektop Toshiba XC2000 — 1
IIT.;

— HoytOyk HP ProBook 4540s — 1 mir.

— 9KpaH c anekrponpuonoM Digis Electra ¢op-
mat 1:1 (220*220) — 1 mt.;

TTocagounbsix mect — 58.

242H CrneunanabHOE OMEILEHUE
JUIL CaMOCTOSITEIIbHOM paboThl 00Y-
yaromuxcs kadenpst MHI'J]

r. Mypmanck, yia. CnoptusHas, a.11
(xoprryc «Hy)

YKOMIIIEKTOBaHO

CHEINATM3UPOBAHHON MEOENbI0 U TEeXHHUYECKUMHU
cpencTBaMu OOy4YEHHsI, OCHAIIEHO KOMITbIOTEPHOM
TEXHUKOM:

- y4eOHBIE CTOJBI — 8 IT.;

- JIOCKa ayIuTopHasi— 1 mrT.;

— ITIK DEPO Neos 230c¢ BO3MOKHOCTBIO ITO]I-
KiIro4eHus K cetu «MHTepHeT» 1 o0ecnedeHus 10-
CTyIIa B DJIEKTPOHHYIO HH(HOPMAIMOHHO-
00pa3oBaTenbHyIO Cpely YHUBEpCUTETa— 7 TIT.;




Ilocagounbix MmecT— 16.
5. | 413 B CnenuanbHOE IOMELIEHNE YKOMIUIEKTOBaHO

ISl CAMOCTOSITENIbHOM paboThl 00y- | clieHHaTM3UPOBAHHON MEOEIbI0 M TEXHUYCCKHMH

qaromuxcs MHCTUTyTa apKTHYECKHX | cpeACTBaMU OOYUYCHUsI, OCHAIICHO KOMITBIOTEPHON

TEXHOJIOT U TEXHHUKOM:

r. Mypmarck, np-t Knposa,2 — npoektop EpsonEB-W39 — 1 mr.;

(xopyc «B») - MHTEpaKTHBHAA Aocka SmartBoardM600 — 1
IIT.;
— KOMIIbIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO IO~
KJIIt04eHus K cetu «VHTepHeT» u obecrieueHueM
JIOCTyMa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa30oBaTeNbHYIO CPEly YHUBEPCUTETA:
— TepCOHAIbHbIE KOMIBIOTEPHI Asusi3-
7100/DeepCoolTheta20 PWM — 9 mr.;
— y4eOHBbI€ CTOJBI — 5 HIT.;
ITocagounbix Mect — 9.

6. | 111H CrenuansHoe nomerienue i | I[lomerienue ocHaleHo crenualn3upoBaHHON Me-

XpaHEHHS U POPHUIAKTHIECKOTO 0enbio

oOciyxuBaHusi yaeOHOro o0opyao-

BaHUs r. Mypmanck, yin. CopTus-

Has, ;.11

(xopnyc «H»)

Tadauua 9 - Texnosornueckas kKapra AucHuIIMHbI «I[IporpaMmMupoBanne u MaTeMaTuyecKoe
MojaeanpoBanue B cpene Mathematica» (mpomekyTouHasi aTTecTanms — «3a4eT ¢ OLEHKOI»)

3a4yeTHoe kosinuecTBo | I'paduk npo-
Ne KoHTpoJibHbIE TOYKHT 0aJU10B XO0KIeHU S
min | max (Henmesn cravm)
Texkymmii KOHTPOJIb
1. | [locemenue u pabota Ha Jekusx (8 IeKIuii) ‘ 12 ‘ 24 ‘ ITo pacniucanuto
Hert nocemiennii — 0 0an10B, Kaxkaas JeKus — 3 Oanna
2. | IlpakTnueckue 3ansTus u 3amuTa (15 pador) ‘ 30 ‘ 45 | Tlo pactucanmio
Kaxnas npaktuueckas pabora B Cpok — 3 Oaiuia, He B Cpok — 2 6asuia. BeimonHenue 7 u me-
Hee MpakTHUYecKux padbot — 0 Gaos.
3. | BeimonaHeHHE KOHTPONIBHBIX paboT (2 K/p) | 18 | 31 | 10, 13 nenens

BeinonHenue kaxoil KOHTPOJIbHOM paboThl Ha «OTAMYHO» - 15,5 GamnoB, «xopomoy» - 12
0aJIJIOB, «yIOBIETBOPUTEIHHOY - 9 OAIIIOB.
Jlst monmyueHust 3a4eta 00s3aTeNIbHO BHITIOJIHEHHUE 2-X KOHTPOJIBHBIX PalOoT.

HNTOI'O 3a paboTy B cemecTpe — olleHKa "3aure- | min - 60 | max - 100
HO'" 3a TUCHIHUIUIUHY

ITpome:KyTOUHAS ATTECTANMS «324€T C OLCHKON»

| MTOTOBBIE BAJLJIBI ITO JJMCHUAILIAHE | min — 60 | max - 100 |

IIIxaja 0a/1710B 1J1s1 ONpeieIeHUs1 HMTOTOBOM OLCHKU:

91 - 100 GamoB - olleHKa «5»,

81-90 6amnoB - oleHKa «4»,

70- 80 0aiIoB - OIeHKA «3»,

69 1 MeHee OalIoB - OLIEHKA «2%

HToroBasi onieHKa IpOCTABISIETCS B 9K3aMCHAIIMOHHYIO BEJIOMOCTh U 3a4€TKy 00YJarOIIerocs.




