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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

HGJBIMI/I OCBOCHUA AUCHUIIIMHBI «ITakeTsl MPUKIAAHBIX MAaTCMATUUYCCKUX IIPOrpamMm»
ABJIIOTCA IMOJTYYCHHUE CTYACHTAMH TCOPECTUUCCKUX 3HAHWUHN U IMPAKTUYCCKUX HABBIKOB pa6OTBI C
COBPCMCHHBIMH IMAKCTAMH TMPHUKIAAHBIX HOpOorpaMm AjId MNPAKTHYCCKOro OCBOCHUSA MCTOIAOB
pE€UICHUA 3aa4 MAaTEMATUYCCKOI0O MOACIUPOBaHM.

2. MecTO AMCHUILIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlaHHasi AUCIUIUIMHA OTHOCHTCS K 4acTh 00pa30BaTEeNbHOM MpOrpamMmmel, GpopMupyemon
y4aCTHHKaMU 0Opa30BaTENIbHBIX OTHOUIEHHUH, W SBISAETCS 3JEKTMBHOM IUCHMIUIMHOM. [lns
YCIICIIHOTO M3YYEHHUs ATOH NUCIMILIMHBI HEOOXOIMMBI 3HAHUA W yMEHHsI, IPUOOpPETEHHBIE B
pe3yibTaTe OCBOEHHMS HEKOTOPbIX pa3lesioB W3 MaTeMaTU4YecKOro aHaiu3a, ainredpsl,
JVICKPETHOW MaTeMaTukd, Au(QepeHInanbHbIX YpaBHEHHH M MPOTrpaMMHUpPOBaHMs. 3HAHUE U
YMEHHME IPUMEHATH COBPEMEHHBIE IIAKEThl MAaTEMaTHYECKHX IIPOrpaMM SBIIETCS BaXKHOU
COCTABIISIIONICH OOIIEH KyJIbTyphl BBITYCKHUKA. DTH 3HAHUS HEOOXOJMMBI KaK IPU MPOBEIACHUN
TEOPETUYECKUX MCCIEJOBAHUN B pa3IM4YHBIX 00JAacTAX MaTEeMAaTUKH, TaK U IPU pelIeHUU
NPAaKTUYECKUX 33/1a4 M3 Pa3HOOOpA3HBIX NMPHUKIATHBIX 00JacTed, TaKHX KaK MaTeMaTHYecKas
9KOHOMHKA, MaTeMaTHuyecKasl JIMHIBUCTHKA, 00paboTKa M mepepaya JaHHBIX, Kpunrorpadus u

Ap.

3. Ilnanupyemble pe3y/ibTaThl 00y4eHHUs MO AUCHHUILINHE, COOTHECEHHBbIE ¢ IJIAHUPYEMbIMHU
pe3yJbTaTaMHu OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Ipomiecc wm3yueHus AUCHUIUIMHBI HAmpaBieH Ha (OPMHUPOBAHUE  CIICIYIOIIUX
komneTeHmii B coorBerctBuu ¢ ®I'OC BO, OOII BO u npuobpeTenus cleAyomux 3HaHuMH,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA 1E€ATEIbHOCTH:

dopmupyemas NuaukaTop nocTuskeHust
KOMIIeTeH LU KOMIIeTeHLM I

(ko 1 GpopMyJIMPOBKa) (ko u popMyanpoBKa)

IIpodeccnonaibHble KOMIIETEHIIUN

MK-2 H-MK-2.1

Ilepeyenn
NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs

3HATh:

CnocoOeH MOHUMATh,
COBEPIIICHCTBOBATH U

OO6nagaer yCTOMYNBBIMA
3HAHUSAMU B 00J1aCTH

- OCHOBBI MaT€MaTU4CCKOIro
MOACIUPOBAHUA U TPUHIUIIBI PECIICHUA

Criocob6eH k pa3zpaboTke
U IPUMEHEHHIO

OO6amaer yCTONIMBBIMU
3HAHUSIMH B 00J1aCTH

AITOPUTMHUYCCKUX U

pa3pabOTKH aJITOPUTMOB U

MPUMEHSTh OCHOBHBIX MaT€MaTHYECKUX MPaKTUIECKUX 3a]]a4 MaTeMaTHIECKOTO
COBPEMCHHBII JUCLUIUTAH, UX armnapaTa u MOJICIIUPOBAHHUS C TPUMEHEHUEM
MaTeMaTHYCCKUH pe3yJIbTaTOB MaKETOB MPUKIIAHBIX TPOrPamMM
amnmapar H-IIK-2.2 Baanerh HaBbIKAMU:
Ob6nagaer ciocoOHOCTHIO - MPUMEHEHUS MMAKETOB MPUKITATHBIX
MPUMEHSITH COBPEMEHHBIH MPOTPaMM JIJISl PEIICHUS TIPAKTHYSCKIX
MaTeMaTHYECKHi ammapar B 3a]]a4 MaTeMaTH4IeCcKOro
peIIeHUH Pa3INYHbIX 3a71a4 MO/JIEJIUPOBAHHS
HU-1IK-2.3 Ymern:
Crioco0OeH coBepIIeHCTBOBATh | - BEIOMPATh P (EKTHBHBIC YACIEHHO-
CBOU HaBBIKH, CBSI3aHHBIE C AHATUTHYECKUE METOJIBI JIJISl PEIICHHUS
MIPUMEHEHUEM COBPEMEHHOIO | 3aJad MaTeMaTH4ecKoro
MaTeMaTHYECKOr0 almnapaTa MOJICJINPOBAHHUS
MK-3 H-IIK-3.1 3HaTh!

— OCHOBHBI€ IMaKCThI IIPUKIIAAHBIX
mporpamMm Ijist MaTeMaTu4eCKOro
MOACIIMPOBAHMSA,




MPOTPaMMHBIX PEIICHUH
B 00JIaCTH CUCTEMHOTO U
MPUKJIATHOTO
MPOrPaMMHOTO
obecneyeHus

MPOTPaMMHUPOBAHUS

YMern:

- IPUMEHSTh IaKeThI IPUKIIAIHBIX
MporpaMM MpH pelIeHnH 3aau.

4. O0bém, CTPYKTYpa U cofepKaHHe TUCHUIINHBI

OO6mmas TpyI0EMKOCTh TUCIUTUTHHBI COCTABISIET 2 3a4ETHRIX SUHUIL, /2 akaJ. Jaca.

Ne Tembl (pa3aesnbl) Buasbl yueOHbIX 3aHATHI, DopMbI TEKYyLIET0
n/n AUCHHILTHHBI, BKJIIOYAS CAMOCTOSITEILHYIO KOHTPOJIS
HX coJep:KaHue paboTy CTy/1eHTOB, ycrneBaeMocTH
U UX TPY10eMKOCTh
(B akageMHYeCKHUX 4acax) ®opma
= KonTtakTHas pabora MPOMEKYTOHOH
3 aTrecTaluu
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1 TeopeTnueckue OCHOBHI 6 2 2
npoexktuposanus [1T1I1.
2 bubaunorexku NumPy, SciPy | 6 2 2
SI3bIKA MPOTPAMMHPOBAHHUS
Python.
3 MeToabl YUCIIEHHOTO 6 2 2 4
UHTETPUPOBAHMUSI C
MIPUMEHEHUEM OUOIHMOTEKH
SciPy.
4 Pemenne O/1Y ¢ 6 2 2 4 3 8 |JlabopatopHas paboTa
NpUMEHEHUEeM OHOIMOTEKH 1
SciPy.
5 Pemrenue 3amay TuHeHON 6 2 2
anreOpbl ¢ IPpUMEHEHHEM
nakeTa SCiPy.
6 bubnuorexa Matplotlib 6 2 2 4
SI3bIKA MTPOrPAMMHUPOBAHUS
Python.
7 Busyanu3arus 1aHHBIX C 6 2 2 4 3 8 |JlaboparopHas paboTa
IIOMOIIBI0 OUOIUOTEKHU 2
Matplotlib.
8 CoBMecTHOE HCToNb30BaHue | 6 2 2
MAaKETOB SI3bIKA
nporpaMmupoBanus Python
JUTSL CO3JIAaHHST KOMITIEKCHBIX
CKPHIITOB 00PabOTKH U
BU3yaJIM3alli{ TAHHBIX.
0,3 1,7 [3auér
Bcero 16 |16 | 16 | 6 | 0,3 | 17,7




5. O0pa3oBare/ibHbIe TEXHOJOTHH, B TOM 4YHCJ€ TEXHOJOTHH 3JIEKTPOHHOIO 00y4ueHUsi M
AUCTAHIIHOHHBbIE 00pa3oBaTe/ibHbIE TEXHOJOIHM, WCIOJIb3yeMble NPH OCYIIeCTBJIECHUHU
00pa30BaTeILHOIO MPoOIEecca MO TUCHUILINHE

B nporiecce 00ydeHust UCTIONB3YIOTCS CIEIYIOIUE 00pa30BaTeIbHBIC TEXHOIOTHH:

AkajeMuyecKkas JeKkuus (WIK JIEKIHs 00IIETo Kypca) — MOCIe0BaTeIbHOE U3I0KEHHIE
MaTepuaia, OCYILIECTBISEMOE IPEUMYILIECTBEHHO B BUJE MOHOJOra IIpernojaBaTels.
TpeboBanusi K akaJeMHUYECKOW JIEKLMU: COBPEMEHHBbI Hay4YHBIH YpOBEHb W HACBILICHHAsS
UHPOPMATUBHOCTh, YOEIHWTENbHAs apryMeHTalus, AOCTYHNHass W TOHSATHAas pedb, 4YETKas
CTPYKTypa W JIOTHKa, HAJIW4YUE SPKUX MPUMEPOB, HAYYHBIX JIOKa3aTeIbCTB, OOOCHOBAaHUH,
¢axToB.

IIpakTHYeckoe 3aHATHE — 3aHATHE, MOCBIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU U
HABBIKOB U 3aKPEIICHUIO IIOJYyYEHHBIX Ha JEKLIUU 3HAaHUH 110 IPEJI0KEHHOMY aJIFOPUTMY.

JlaGopaTopHasi pa6oTa — opranu3anus yaeOHo# paboThl C peaJTbHBIMU MaTepUaIbHBIMHU
U WHGOPMALMOHHBIMH OOBEKTaMH, SKCIIEPHUMEHTAJIbHAS padoTa ¢ aHAJIOTOBBIMH MOJEIISIMU
pealbHbIX 00BEKTOB.

Koncynbranum — Buj yduyeOHBIX 3aHATUMN, SBISIOLIUICS OJHOM U3 (QOPM KOHTPOJI
CaMOCTOSITENIbHOM  paboThl  CTyAeHTOB. Ha KOHCynmpTamusx MO MPOCkOe CTYIEHTOB
paccmaTtpuBaroTcs HauOoJsiee CIOKHBIE MOMEHTBHl NpU OCBOEHMM Marepualla JUCLUILIMHBI,
MpenoiaBarelib OTBEYAaeT Ha BOIPOCHI CTYJIEHTOB, KOTOpPbIE BO3HUKAIOT Y HUX B IpoLecce
CaMOCTOSITENIbHON pabOThI.

6. IlepeueHb JIMIEH3MOHHOT0 M (MJIH) CBOOOJHO PACHPOCTPAHSIEMOr0 MNPOrPaAMMHOIO
ol0ecreyeHusi, HMCNOJb3YyeMOr0 IPH OCYLIECTBJICHHHM 00pPa30BATEJBHOIO Ipolecca Io
AUCHHILIMHE

B npomecce ocymiectBiaeHHs — 00pa30BaTENBHOIO — Mpolecca IO JTUCIMILUIMHE
UCTIONB3YIOTCS:

it (popMHpOBaHUS MATEPUANIOB JJIsi TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U MPOBEACHUS
MIPOMEKYTOYHOU aTTECTAINH, IS (OPMHPOBAHUS METOMUECKAX MATEPUAIIOB IO TUCITUTUINHE:

- nporpammbl Microsoft Office;

- u3gareabckasa cucteMa LaTex;

- Adobe Acrobat Reader.

- Python (cBo6oaHOo pacnpoctpansemoe [10);

- SciPy (cBoboaHo pacnpoctpansemoe [10);

- Matplotlib (cBo60oHO pacnipoctpansemoe I10);

- PyCharm Community Edition (GNU GPL v.3), maketsl SciPy, Matplotlib, IDE st

penaxkTupoBanus ucxoanoro koaa PyCharm Community Edition.

7. IlepeyeHb COBpPeMEHHBIX MNPO(ECCHOHAIBHBIX 0a3 [JaHHBIX U HHGOPMALMOHHBIX
CIIPABOYHBbIX CHCTEM, HCII0JIb3yeMbIX IIPH OCYLIECTBJIEHHH 00pa30BaTE/JIBbHOIO0 IpoLecca 1no
AUCHHILINHE (PHU He00X0AMMOCTH)

B npomecce ocymectBieHus —00pa3oBaTENBHOrO — Tpolecca MO  JAUCLHUIUIMHE
HCIOJIB3YIOTCS:

- ABTOMaTH3UpoOBaHHas OubOauoreuHo-uHpopmanuonHas cucrema «bYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0nOMMoTedHas cucrema «HOpaiit» https://urait.ru

- DiekTpoHHO-0MOMMoTeuHas cucrema «Jlauby http://e.lanbook.com/



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/
http://e.lanbook.com/

- DnekTpoHHO-0nbInoTeunas cuctema «Koncynsrant CTyneHTay.
https://www.studentlibrary.ru/

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHHUTEJbHOH Yy4eOHOWH JMTEpaTypbl, PpecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANUOHHON ceTH «HMHTepHeT» (NIPU HEOOXOAMMOCTH),
PeKOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUITHHbI

a) OCHOBHAasI JIUTEpPaTypa
1. Odunmansuas gokymenramus Python https://docs.python.org/3/

2. OdunmanbHas JOKYMEHTAIUS o o6ubnmoTexe SciPy
https://docs.scipy.org/doc/scipy/reference/
3. OdunmanbHas JOKYMEHTAIHSI o oubImoTeKe Matplotlib

https://matplotlib.org/contents.html

0) 1omoJTHUTEIbHAsI padoTa
1. I'maskoB /I. B. [1akeThl MpHKIaIHBIX MATEMAaTHYCCKUX MPOrpaMM: METOJI. YKa3aHHS K
IIPOBEJICHUIO 1a00paTOPHBIX pabor. - Spocnapis: SApl'Y, 2009.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090232.pdf

B) pecypchbl ceTtu «HTEepHET»
1. DnexTpoHHas 6ubaroTEeKa yueOHBIX MaTepuasioB Spl'yY
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

9. MaTepuanbHo-TeXHHYecKas 0a3a, Heo0XoAMMasi VISl OCyLIeCTBJIEHUsI 00Pa30BaTeIbLHOI0
npoiuecca no AMCUMIINHE

MarepuanbHO-TeXHHUECKas 0a3a, HEOOXOAMMAast IJIsl OCYIIECTBICHUSI 00pa30BaTEIHLHOTO
npoliecca 1o AUCLUILIMHE BKIIOYAET B CBOM COCTaB CHELMAIbHbIC TOMELCHUS:

- yueOHbIe ayTUTOPHUH ISl IPOBEICHHS 3aHATUH JIEKITMOHHOTO THIIA;

- yueOHble ayTUTOPUHU ISl IPOBEJICHHSI TPAKTUYECKUX 3aHATUH (CEMUHAPOB);

- yueOHbIe ayTUTOPHH ISl TIPOBEICHUS TPYIIIOBBIX M WHAWBUYAIBHBIX KOHCYJIbTAIINN;

- yueOHble ayJIUTOPUM [UI1 MPOBEAEHUS TEKYIIEro KOHTPOJS M IMPOMEKYTOUHOM
aTTeCTAIHH;

- IOMEUICHHUS JJIsl CAMOCTOSITENIbHON pabOThI;

- MIOMEUICHUST ISl XpaHEHHs W TPO(PUIAKTHYECKOTO OOCITY)KUBAHHS TEXHUYECKHX
CpeACTB O0yUYEHHUS.

[TomemieHust Aji caMOCTOSITENBHON pabOThl OO0YYarOIIMXCsl OCHAIEHBI KOMIIBIOTEPHON
TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHHS K ceTh «/HTepHeT» M obecrneyeHHeM J0CTymna K
AIIEKTPOHHON MH(OpMaAIMOHHO-00pa3oBaTebHOM cpeae SAplY.

ABTOp(BI) :

Cr. mpen. xadenpsl MAaTEMaTHIECKOTO MOJICTUPOBAHUS . O. JlorunoB


https://www.studentlibrary.ru/
https://docs.python.org/3/
https://docs.scipy.org/doc/scipy/reference/
https://matplotlib.org/contents.html
http://www.lib.uniyar.ac.ru/edocs/iuni/20090232.pdf
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«I1akeThbl NPUKJIAIHBIX MATEMATHYECKUX MPOTPaMM)»

DoH/1 OLIECHOYHBIX CPEICTB
JJIs1 MPOBeleHUsI TEKYIeld U MPOMeKYTOUYHOI aTTeCTAlIMH CTY/IeHTOB
10 JUCIUILINHE

1. KoHuTpoubHbIe 32JaHUsI U MHbIE MATEPHAJIbI,
HCII0JIb3yeMble B Ipouecce TeKyuleil arrecTaluu
3ananus 1a00paTOpHBIX paboOT OepyTcs U3 KHUTH:
I'maszko JI. B. IlakeTel NpUKIagHBIX MaTEMaTUYECKMX IIPOrPaMM: METOM. YKa3aHHs K
npoBeaeHuIo taboparopHbeix padot. / . B. I'maskos; fApocn. roc. yu-T um. I1. T'. Jlemumosa,

Hayuy.  -meron. coBer yH-ra -  SpocmaBae:  Apl'Y, 2009. - 39 c.
(http://www.lib.uniyar.ac.ru/edocs/iuni/20090232.pdf)

2. Cniucox BONPOCOB M (MJIH) 3aJaHMIi 1JIS MPOBEAeHHsI MPOMEKYTOYHOH aTTeCTAIIUH

3a4éT BBRICTABIIICTCS I10 pe3yibTaTaM TeKy'H_[Cﬁ aTTeCTal


https://vk.com/away.php?to=http%3A%2F%2Fwww.lib.uniyar.ac.ru%2Fedocs%2Fiuni%2F20090232.pdf&cc_key=

IIpunoxenne Ne2 k paboueil nporpaMme AUCHHUIIIMHBI
«I1akeThbl NPUKJIAIHBIX MATEMATHYECKUX MPOTPaMM)»

MeToanyeckue yKa3aHUs JJIsI CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHOBHOW  0cOOEHHOCTBIO mpeamera «llakeThl NPUKIATHBIX ~ MaTEMAaTHYECKHUX
IporpaMM», YUTAEMOrO0  CTyJIEHTaM, SBJSICTCS YINOp HA  MPAKTUYECKHE  HAaBBIKU
POTPAaMMHUPOBAHUS M CTPYKTYPHU3AIHUU UCXOTHOTO KOJIA.

[ToaToMy CTyIEeHTYy TaK BaXXHO COCPEINOTOYUTHCS HA OCBOCHHHM HOBBIX IS HETO
MOJIXO/J0OB B HAIMCAHMM KOJa WM YMEHHHM YHUTAaTh JIOKYMEHTALMIO 10 MPEIOKEHHBIM
oubmuorekam. [Iporre Bcero 3Toro 10OUTHCS, TPUMEHSIS TCOPETUIECCKIE 3HAHMS HA ITPAKTHKE.

Yacte npueMoB npumeHeHHs HOBBIX APl mompoOHO paszOupaeTcs Ha IPAKTUYECKHUX
3aHATHSIX B ayauTOpuu. EmE OJHMM 3aJ0roM YCIENIHOTO OCBOCHHS IpeIMeTa SBIISICTCS
caMoCToOsITeNIbHAs padoTa CTy/IEHTA JIOMa, 3aKJIFOYAIONIAsAcs B MPOpabOTKe MaTepuaia JICKIUN U
HAITMCaHWH HEOOJBIINX MPOTPaMM, HCIIOJIB3YIOIINX MPEJI0KECHHbBIE ONOINOTCKY.



