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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
KOMI eTeHIIUs KOMIETEeHIINH

(ko 1 GpopMyJIMPOBKa) (ko u popMyanpoBKa)

IIpodeccnonaibHble KOMNIETEHIIUN

MK-2 HU-MK-2.1

Crioco0eH NOHUMATh, OO6nagaer yCTOMYNBBIMA

Ilepeyenn
NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs

3HATh:
- OCHOBBI MaTEMATUYECKOTO

COBCPIICHCTBOBATH U

3HAHUSAMU B 00J1aCTH

MOACIUPOBAHUA U TPUHIUIIBI PECIICHUA

MIPUMEHSTh OCHOBHBIX MaTEeMaTHYECKHUX MPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOTO
COBPEMCHHBII JUCLUIUTAH, UX armnapaTa u MOJICIIUPOBAHHUS C TPUMEHEHUEM
MaTEeMaTHYCCKUI pe3yJIbTaTOB MAKETOB MPUKJIAHBIX POrPaMM
amnmapar HU-MK-2.2 Biaaerr HaBBIKOM:

Ob6nanaer ciocoOHOCTHIO
MIPUMEHATH COBPEMEHHBII
MaTE€MaTHYECKHI armapar B
pEIIeHNH pa3TUYHbIX 33ja4

- IPUMEHEHUS TTaKEeTOB MPUKIIaTHBIX
HpOrpaMM JUTS PEIICHHS PAKTUYECKUX
3a]]a4 MaTeMaTH4ecKOro
MO/JIEJIUPOBAHHS

YMmers:

- BEIOMpaTh 3¢ (EKTUBHBIE YHCIEHHO-
AHATUTHYECKUE METOJIBI JIJISl PEIICHHUS
3a7a4 MaTeMaTH4ecKOro

MOJICJINPOBAHHUS
HU-11K-2.3 BaaneTr HABBIKOM:
Crioco0eH COBepIIeHCTBOBATh | - COBEPIICHCTBOBAHUS

CBOM HABbIKH, CBA3aHHBIC C
IMPUMCHCHUECM COBPEMCHHOI'O

po(heCcCUOHANBHBIX KOMIIETECHITUH,
- IPUMEHEHHUS COBPEMEHHBIX




MaTeMaTU4YCCKOI'O almapara

MaTEeMaTHYECKUX Pa3padO0TOK MpU
pEIIeHn TPUKIIaIHBIX 33134
po(heCCUOHATBHOMN NCATEIbHOCTH

K-3

CrocobeH k pa3paboTke
1 IPUMEHCHHUIO
QITOPUTMHUYECKUX U
MPOrPaMMHBIX PEIICHUH
B 00JIaCTH CUCTEMHOTO U
MIPUKJIaTHOTO
MPOrPaMMHOTO
obecneyeHus

H-TIK-3.1
Ob6nagaer yCTOMINBBIMA
3HAHUSAMH B 00JIaCTH
pa3paboTKH aJTOPUTMOB H
MPOrpaMMUPOBAHUS

3HATD:

YMmeTh:

— OCHOBHBI€ ITAKETHI IIPUKIIATHBIX
ImporpaMm Ijisi MaTEMaTUu4€CKOIro
MOACIIUPOBAHMA,

- IPUMEHSTh TTAKEThI IPUKITATHBIX
MPOTpPaMM TP PEIICHUU 3a]1a4.

4. O0bém, CTPYKTYpa U cofepKaHHe TUCHUIINHBI

OO6mmast TpyI0EMKOCTh TUCIUTUTHHBI COCTABISICT 2 3a4ETHRIX SUHUIL, /2 akaJ. Jaca.

Ne Tembl (pa3nesnl) Buabl yueOHbIX 3aHATHIA, ®DopMbI TEKYLIETO
n/m AUCUMILINHDI, BKJIIOYAsl CAMOCTOATEIBHYIO KOHTPOJIsI
HX co/iep:KaHne pPabGoTy CTY/1€HTOB, ycmeBaeMocTH
U UX TPY/10€MKOCTh
(B akageMHYeCKHUX 4acax) ®Dopma
= KonrakTHas padora TPOMEKYTOHOH
3 aTrecTaluu
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1 TeopeTnueckue OCHOBHI 6 2 2
npoexktuposanus [1T1I1.
2 bubaunorexku NumPy, SciPy | 6 2 2
SI3bIKA ITPOTPAMMHUPOBAHUS
Python.
3 MeTo1bl YUCIIEHHOTO 6 2 2 4
WHTETPUPOBAHUS C
MIPUMEHEHUEM OMOIHMOTEKN
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 ¢ IPUMEHEHHEM
nakera SCIiPy.
6 bubnunorexa Matplotlib 6 2 2 4
SI3BIKA TIPOTPAMMHPOBAHHUS
Python.
7 Busyanuzanus gaHHbIX C 6 2 2 4 3 8 |JlabopartopHas paboTa
MTOMOIIIbIO OMOIMOTEKH 2
Matplotlib.




8 CoOBMECTHOE UCIIOIb30BaHue | 6 2 2
[TAKETOB SA3BIKA
nporpaMmupoBanus Python
JUUIS CO3IaHUST KOMIUIEKCHEIX
CKpHIITOB 00pabOTKH H
BU3YyaJIM3alliH JIAHHBIX.

0,3 1,7 [Bauér
Bcero 16 | 16 | 16 | 6 | 0,3 | 17,7

5. Oﬁpa30BaTeJ’[LHbIe TE€XHOJOI'MH, B TOM YHCJI€ TEXHOJOIHHU IJIEKTPOHHOI'0 oﬁyqemm H
AUCTAHIIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOIuH, HCIO0Jb3yE€MbIC IIPpH OCYIIECCTBJICHHU
06pa30BaTeJ'[I:HOFO npouecca mo TMCUIIJINHE

B nporecce 00ydeHust HCTIONIB3YIOTCS CIIEYIOLINE 00pa30BaTEeIbHbIC TEXHOIOTUH:

AxaneMuyecKkasi JJeKIus (WM JIEKIKs 00LIero Kypca) — MociieIoBaTeNIbHOE U3JI0KEHHE
MaTepuana, OCYILIECTBIAEMOE IPEHMYINECTBEHHO B BHIEC MOHOJOra IIPENojaBaTels.
TpeboBaHus K aKaJeMUYECKOH JIEKLMU: COBPEMEHHBbIH Hay4HbI YpOBEHb M HAaCBIIEHHAS
MH(OPMATUBHOCTb, yO€IUTENbHAs apryMeHTalus, JOCTy[Has M IOHSATHAas pedb, 4ETKas
CTPYKTYpa M JIOTHKA, HaJlU4ue SPKUX IPUMEPOB, HAY4YHBIX [OKa3aTelabCTB, OOOCHOBAHUH,
(dakToB.

IIpakTHyeckoe 3aHATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HAaBBIKOB M 3aKPEIJICHUIO ITOJIYYEHHBIX Ha JICKIUH 3HAHUH 110 MPEIOKEHHOMY aJIrOPUTMY.

JlaGopaTopHas padora — opranu3zanus yueOHoi paboThl C pealbHBIMU MaTepUaIbHBIMU
1 WHGOPMAIMOHHBIME O0OBEKTaMH, SKCIIEPHMEHTANIbHAS PadoTa ¢ aHAJIOTOBBIMH MOJEISIMU
peabHbIX OOBEKTOB.

Koncynbranum — Buj yuyeOHBIX 3aHATUMN, SBISIOLIUICS OJHOM U3 (QOPM KOHTPOJI
CaMOCTOSITENIbHOW ~ paboThl  cTyJeHTOB. Ha KoHCymbTanmusx 1o mOpock0e CTYIEHTOB
paccmaTpuBaroTcs HauOoJsiee CIOKHBIE MOMEHTBHl NpU OCBOEHMM Marepualla JUCLUILIMHBI,
IIpernojaBaTe/ib OTBEYAaeT Ha BOIPOCHI CTYAEHTOB, KOTOPbIE BO3HMKAIOT y HHMX B IIpolecce
CaMOCTOSITENIbHOM pabOThI.

6. IlepeyeHb JIMIIEH3MOHHOT0 M (MJU) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAaMMHOIO
o0ecreyeHusi, MCNOJb3YyeMOr0 IPH OCYLIECCTBJICHHM O00pa30BATEJBHOIO Ipolecca Io
AUCHHUILIMHE

B mpouecce ocymectBieHuss o0pa3oBaTeNbHOTO  Mpolecca IO AUCHUIIIMHE
UCTIOJTBE3YIOTCS:

st GOPMHUPOBAHUST MATEPHAJIOB JIJIsl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M MTPOBEICHUS
MIPOMEKYTOUYHOM aTTECTAINH, U ((OPMHUPOBAHUS METOMUECKAX MATEPUAIIOB IO TUCITUTUINHE:

- nporpammbl Microsoft Office;

- u3gareabckasa cucteMa LaTex;

- Adobe Acrobat Reader.

- Python (cBoGoano pacnpoctpansemoe [10);

- SciPy (cBob6omHo pacnpoctpansemoe [10);

- Matplotlib (cBo6omHO pacnipocTtpansiemoe 110);

- PyCharm Community Edition (GNU GPL v.3), nakersr SciPy, Matplotlib, IDE s

penaktupoBaHus ucxoauoro koga PyCharm Community Edition.



7. IlepeyeHb COBpeMEeHHBIX NPO(EeCCHOHAJBLHBIX 0a3 [JaHHBIX W HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YeMbIX NPH OCYLIECTBACHHH 00Pa30BaTeIbHOIO MpoLecca 1o
AUCHHILINHE (PU HE00X0AMMOCTH)

B mpouecce ocymectBieHuss o0pa3oBaTeNbHOrO  Mpolecca IO JAUCHUIUIMHE
UCTIOJIB3YIOTCS:

- ABTtomartu3upoBaHHas OuOimMoTedyHo-uHPopManuonHas cucreMa «BYKU-NEXT»

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

- DieKTpoHHO-0nbInoTeuHas cucrema «FOpaiit» https://urait.ru

- DnekTpoHHO-0nOMoTedHas cucrema «Jlanby http://e.lanbook.com/

- DnekTpoHHO-O0uOMHOoTeuHas cuctema «Koncynerant CTyneHTay:

https://www.studentlibrary.ru/

8. IlepeyeHb OCHOBHOIi M  JIONMOJHHUTEJbHOW Yy4eOHOIl  JHMTepaTypbl, pecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «MHTepHeT» (IpH HEOOXOAMMOCTH),
PeKOMeH/IyeMbIX JIJIS 0CBOEHUSI I CHMIIIMHbI

a) OCHOBHAasI JIMTepaTrypa
1. O¢wunmansuas nokymentanus Python https://docs.python.org/3/

2. OdunmanpHas JIOKyMEHTaUs 1o ouodmoreke SciPy
https://docs.scipy.org/doc/scipy/reference/
3. OdunmanpHas JIOKYMEHTAIUS 1o oubmnoTeke Matplotlib

https://matplotlib.org/contents.html

0) J0MIOJIHUTEIbHAsI padoTa
1. I'nazkoB /I. B. IlakeTbl nmpuKIaHBIX MaTEMAaTUYECKUX MIPOrPAMM: METOJl. YKa3aHUs K
MPOBEJICHUIO 1abopaToOpHBIX pabor. - SIpocnasns: Spl'y, 20009.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090232.pdf

B) pecypcbl cetn «UHTEpHET)
1. DnexTpoHHas 6ubaMOTEKa yueOHbIX MaTepuasioB SApl'yY
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

9. MaTepl/IaJII)HO-TeXHI/I‘{eCKaH 6338, HeoOXoaMMan IJis OCYHIECTBJICHUSA 06pa3OBaTeJII)HOF0
nmpoumecca nmo 1TMCumMIinHe

MarepuanbHO-TeXHHUECKas 0a3a, He0OXOAMMAas ISl OCYIIECTBIECHUsI 00pa30BaTEIbLHOIO
npolecca 1o AUCUUIUIMHE BKJIIOYAeT B CBOW COCTaB ClielUalbHbIE TIOMELICHMUS:

- yueOHble ayTUTOPUHU ISl IPOBEJICHUS 3aHATUH JIEKIIUOHHOTO THIIA;

- yueOHBbIE ayIUTOPUH AJIs1 IPOBEJCHUS MPAKTUYECKUX 3aHITUH (CEMHUHAPOB);

- yueOHbIe ayTUTOPUHU ISl IPOBEICHUS TPYNIOBBIX U MHAWBUIYAIbHBIX KOHCYJIbTAIIUMN;

- yueOHBIE ayAUTOPUU [UIsI TPOBEACHUS TEKYIIEro KOHTPOJS U IMPOMEXYTOUHOMN
aTTecTallly;

- IOMEUICHHUS JJIsl CAMOCTOSITENTbHON pabOThI;

- IOMEIIEHUs JUId XpaHEeHUus M MNPOPHIAKTUYECKOTO OOCIY)KUBAHUSI TEXHHUYECKHUX
CPEICTB OOyUEHHUSI.

[Tomemienust Ajis caMOCTOSITENBHON pabOThl O0YYarOIIMXCsl OCHAIEHBI KOMITBIOTEPHON
TEXHUKOH C BO3MOXXHOCTBIO MOAKIIOUEHHS K ceTu «HTepHeT» M obecrneyeHueM J0cTymna K
ANIEKTPOHHOU MH(OpMaAIMOHHO-00pa3oBaTenbHOU cpeae SAplY.

ABTOp(BI) :
Cr. mper. kadeapbl MAaTeMaTUYECKOTO MOACITUPOBAHUS . O. Jlorunos
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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. KoHuTpoubHble 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
npoBeneHuIo taboparopHbeix padot. / [[. B. I'maskos; fApocn. roc. ya-T um. I1. T'. Jlemuaosa,

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 AUCHUILINHBI
«I1akeThbl NPUKJIAIHBIX MATEMATHYECKUX MPOTPaMM)»

MeToanyeckue yKa3aHUs JJIsI CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHOBHOW  0cOOEHHOCTBIO mpeamera «llakeThl NPUKIATHBIX ~ MaTEMAaTHYECKHUX
IporpaMM», YUTAaeMOrO0  CTyJIEHTaM, SBJISICTCS YINOp HA  NPAKTHYECKHE  HABBIKU
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 T0OUTHCS, TPUMEHSISI TCOPETUICCKIE 3HAHKS HA ITPAKTUKE.

Yacte npueMoB npumeHeHHs HOBBIX APl mompoOHO paszOupaeTcs Ha IPAKTUYECKHUX
3aHATHSIX B ayauTOpuu. EmE OJHMM 3aJ0roM YCIENIHOTO OCBOCHHS IpeIMeTa SBIISICTCS
caMoCToOsITeNIbHAs padoTa CTYJIEHTA JIOMa, 3aKJIFOYAIONIAsAcs B MPOpabOTKe MaTepuaia JIEKIUN 1
HAITMCaHWH HEOOJBIINX MPOTPaMM, HCIIOJIB3YIOIINX MPEJI0KECHHbBIE ONOINOTCKY.



