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JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos
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AHHOTANMA
OOyuarommecs: TO3HAKOMATCS C MPOILEIYPOil CTAHOBKU IIAKETOB M CPEICTB pa3pabOTKH, 3allycKa CKPHIITa B
KoHCONM W paboroit B uHTepmperarope. bynmer paccmorpen mpumep IPython Notebook. OO6yuarommecs
Hay4aTcs OHJIalH 1 oQIaiftH pa3paboTke, U3ydaT nakeTsl numpy, matplotlib.

1. lean u 3apa4n

Henp AucoMnInHBI
¢dbopMupoBaHHEe y CTYACHTOB 3HAHHM U HaBBIKOB pabOThl C MPOrPaMMHBIMH KOMILJIEKCAMH
KOMITBIOTEPHON ayreOpbl Ha MpUMepe MaTeMaTHYeCKHUX IMakeToB s3bika Python m nmpumeHenne ux B
WCCIIEZIOBATEIIbCKOM  HAaydHOWM W B TOcHenymoomed  npodeccHoHaIbHOH  JesTeNbHOCTH.

33)13‘1]([ JAUCHUIIINHBI
1. OCBOCHUC CTYACHTAMH 0a30BBIX BO3MOXKHOCTEH CHUCTEM KOMHBIOTCpHOfI aHFGGpBI;

2. mpuoOpeTeHNEe TEOPETUICCKUX 3HAHUH U MPAKTHYECKUX YMEHHUI W HABBIKOB B 00JIACTH MPUMEHEHHS
CHCTEM KOMITBIOTEPHOH anreOpbl K PeIIeHHIO 3a7ad B Pa3IMUHBIX 00JAcTAX MPUKIATHON MaTeMaTHKU
u GU3UKY;

3. oOydeHue CTYIEHTOB OCHOBHBIM aJIrOpUTMaM OOpaOOTKM YHMCIOBOM M TEKCTOBOM HH(pOpMAaluu;

4. ¢popMupoBaHue y oOydaroluxcs HaBbIKa MCIIOJIB30BAHUS s3bIKa NporpamMmuposanust Python 3 s
pelIeHUs] KOHKPETHBIX MPUKIATHBIX 33]1a4;

5. (opmupoBaHHE MOIXOAOB K BBIOJHEHUIO UCCIIEIOBAHUN CTYAEHTaMHU B 00JACTH MaTeMaTHYECKOIo
MOJEIMPOBAHUS W UYHCIEHHBIX METOAOB C HCIIOJB30BAaHHEM COBPEMEHHBIX TEXHOJOTHMH U
MPOTrPaMMHBIX CPEJICTB B paMKaX BBIITYCKHBIX Pa0OT Ha CTEIIEHb MAarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Brnaneer cuctremoit pynnamenransabix |OINK-1.1  3Haer W cnocobeH — WCMONB30Barh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC
(bU3MKO-MaTeMaTHYECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs MO JUCHUILIHHE (MOTYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
[J BO3MOXXHOCTH M OTPAHUYCHHUS CYIIECTBYIOIIMNX CUCTEM KOMIIBIOTEPHON aJreOpsl;
[] MOIynu IakeTOB KOMIIBIOTEpHOI anreOpsl si3bika Python, mOKpbIBaroIMX KIIIOYEBBIE ACHEKThHI
aBTOMATH3alMM MaTeMaTHYECKUX MOCTPOCHUH B o0OnacTsax: aireOpa, MareMaTHYECKUH aHaIIU3,
nuHelHas anreopa, nuddepennuanbaple ypaBHEHUS |
[ paznuuust MKy aHaJTUTUYECKUMU U YUCIICHHBIMU METOAAMH PEIICHUS 3a/1a4.

YMETB:
(] MOHATH NOCTABJICHHYIO 3a/]a4y;
[J ycTaHaBiIHMBaTh MakeThl Python mox ucnonb3yemMoi iMu ONepaoOHHON CUCTEMOMN
[ oeHMBaTh KOPPEKTHOCTh IOCTAHOBOK 33]1a4;
[} MCTOJIB30BaTh MaTeMaTH4ECKUe MaKeThl sf3bIka Python 1 aBTOMaTH3aMy pemeHns NpuKIaaHbIX 1
(dbyHIaMeHTaIbHBIX 3a7a4
[J caMOCTOSTEJIbHO HAXOAUTh aJrOPUTMbI PELIEHUS 3a1a4 C UCIIOJIb30BAaHUEM I1aKETOB KOMIIbIOTEPHOMN
anreOpbl;
[J caMOCTOSITE€IbHO BUAETH CJIEACTBUSA IOJIYUEHHBIX PE3Yy/IbTaToB.

BJIaJIETh:



* HaBBIKAMH CaMOCTOSATCIbLHOI paGOTLI B Cpcac OGBCKTHO—OpI/ICHTI/IPOBaHHOFO nporpaMMUpOBaHus Ha

s3pike Python;

. HaBBIKAMU OCBOCHHsI OONbLIIOr0 o0beMa HMHPOPMALMU W PpEIICHUS MPHUKIATHBIX U
(byHIaMEeHTaNBHBIX 3371a4 C UCIOJIBb30BAHUEM MaTeMaTHYECKHUX ITaKeTOB;

* HaBBIKAMH CAMOCTOSITEIbHON PabOTHl M OCBOCHUS HOBBIX JAUCLUILINH;

*  S43BIKOM TNporpamMMmupoBaHusi Python M HaBbIKaMM T'paMOTHOTO ONHMCAHMS pEIICHUS 3a7ad U
MIPENCTABIEHUS OITYYEHHBIX PE3yJIbTaTOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
O030p MareMaTU4ecKuXx OWOIUOTEeK W
1 2 6
nakeToB Python.
) Bektopa, wMmarpumsl ¥ MHOTOMEpHBIE 6 6
MacCHBBI (NUMpY)
3 OCHOBBI CUMBOJIbHBIX BBIYHCIICHUI 8 6
4 Jluneiinas anre6pa (sympy) 4 6
5 [HocTtpoenue rpaduxos (mathplotlib) 4 6
6 Pemenue HeJH:IHeI?IHLIX ypaBUHeHI/If/'I u 4 6
CHCTEM HETMHEHHBIX YPaBHEHHH.
7 Wurepnomnsmus 4 6
8 OKCTpaossIusl 4 6
9 WnTerpanst 4 6
10 |(O4aY 8 6
11 O0paboTka 1 aHAaTU3 TaHHBIX 4 7
12 |Ontumusanus kojga 4 4
13 |KouTtposnbHble pabOTHI 4 4
Nroro yacos 60 75

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.

Coneprxanne TUCIUIUIAHBI (MOMYJIs), CTPYKTYPHPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 3 (Ocennuii)

1. O630p MaTeMaTHueCKUX OUOIMOTEK U TakeToB Python.

VYcraHOBKa MAKeTOB M CPEACTB pa3paboTKU. 3alyCK CKPUITA B KOHCOJIM U paboTa B HHTEPIpETaTope.
[Python Notebook. Onmnaiin u odnaiin pazpaboTka.

2. Bekropa, MaTpuIbl ¥ MHOTOMEPHBIE MACCUBBI (NUmMpy)

[TakeT numpy.

OOBeKT array IakeTa numpy. COSI[aHI/Ie MaccCHBa. O6pameHI/Ie K JJICMCHTAM MacCcCHBa U CpPC3bI.



Bexropu3aius BeipakeHuid. Omieparopsl 1 METOBI NUMPY PAOOTHI ¢ MACCHBAMH.
3. OCHOBBI CHUMBOJBHBIX BBEIYHUCICHUHN

[Taker sympy. OmpeneneHue cumBosia. 3aJjaHue JONOJHUTEIbHOM HH(OpManuMM O CHMBOJAX
(me#icTBUTENBHOE, LIETOE, OTPAHUYEHO U TII).

Uucna. JleWicTBuTenpHBIC, LeEjible, OpoOu. 3ajaHHbIE KOHCTAHTHI W CIEUUAIbHBIE CHMBOJBIL.
DyHKLINH.

Bripaxenus. Pazoop u ucnonnenue BeipakeHus. Onepauny Haj BelpakeHHsMH. simplify, expand,
factor, collect. Tpuronomerpuueckue ¢yHknuu trigsimp u expand_trig. PaGora ¢ npoOsimu: apart,
together, cancel. [ToncTanoBka BeIpakeHUI U BEIYUCIICHUE YUCICHHOTO 3HAYCHUSI.

B3sitne TpOM3BOMHBIX, WHTErpPAJIOB, PA3IOKEHUE B PSIbl M HAXOXKICHHUE MPEACIOB, CYMM H
[IPOU3BENCHUI OCIIE0BATEIIBHOCTEM.

4. Jlunelinas anredpa (sympy)

Marpulbl 4 orepauny HaJl HUMH. PenieHrne cucteM JINHEUMHBIX ypaBHEHUM.

5. lloctpoenue rpaduros (mathplotlib)

2D rpaduku. [paduku Gynxnuii. [padukn GyHKIUH, 3aJaHHBIX TApaMETPUICCKU.

Paznuunbie THOBI TpadWKOB: JIMHEHHBIM, TOYKAMH, THCTOTPAMMBI, BEKTOPHBIC IIOJS, 3aJIMBKH,
norpemrHocTd. KoHTypHas auarpamMma, MpoOBOJIOYHAS] KOHTYPHAS TUarpaMma.,

Ocu: pasmerka, Hannucu, ceTkd. Jlorapudpmmueckas mkana. llomsipHas cuctema KOOpAHMHAT.
PaznuyHbIe MIKajIbl HA OXHOM Ipaduke.

KoMmrmoHOBKa HECKONBLKUX TPpa()KOB HA OTHOM M300pasKEHUH.

3D rpaduku. 3anuBKa, IPOBOJIOYHBIC, TIPOCKITHH.

6. Perienrie HeMMHEIHBIX YpaBHEHUH U CHCTEM HEJIMHEWHBIX ypaBHEHUH.

HrepannoHHbIE METOIBI

7. MaTepnonsuus

IlocranoBka 3ajaun MHTEpHOMALMHM. Pa3iauuHble TUIBI WHTEPHOJSALMOHHBIX MHOIOWIEHOB.
UnTepnonsiuus  anredpandeckuMu MHOrowieHamu. Murtepnonsauuss MHorowieHamu YeOsimiesa,
Jlarpanxa u Jlarrepa.

WNurepnomsmus craitnamu. OTHOIIEHHUS MKy KilaccaMu

Br16op Mojyiist Asist perieHus 3aa4m: numpy, Sympy WiH Scipy.

8. Dkcrpanonsaus

IlocTanoBka 3aaa4u SKCTpanonAunu. MeTon HauMEHbUINX KBaJpaToB.

9. UnTerpansl

MeTozbl YHCIIEHHOTO MHTETpUpOBaHus. YNCICHHOE NMHTETpUPOBaHUE B scipy. B3sTie unrterpana mno
Habopy 3HaueHui pyHKUMHU. BoikonoTeie Touku. KpaTHble nHTETpabl.

BssiTre mHTErpajoB B CUMBOJBHOM BHJE WJIM B UYMCIEHHOM BHJIE C HPOHM3BOJIBHOH TOYHOCTHIO.
10. Oy

CumBonsHOe pemienne OJ1Y. Pemenne mnpukiamdeix (QU3HUECKHX W MaTeMaTHUYECKUX 3ajad.

HUcnonb3oBanue npeodbpazoBanus Jlamnaca mis pemenns O/1Y.



Uucnennsie Metossl perenus OLY.
11. O6paboTka 1 aHATU3 TaHHBIX

INaker pandas. Series, DataFrame, pabora ¢ pgaramu. Busyammzanus manubeix. ['paduueckas
o6ubnuoreka Seaborn.

12. OnTuMu3anms Koga
Bexropuszanus

13. KonrposabHbie paboTbl

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIEeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

KommbroTepHsIii Ki1ace ¢ J0CKOi, MPOEKTOPOM WIIH TEIEBU30POM, MOIKIIOYSHHBIN K CETH,
yCTaHOBJIEHHBIM HeoOxonumbiM 110, noctynom kK yueOHBIM MaTepuanaM U CUCTEMaM MepeBoa TEKCTa.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. IlporpammupoBanue Ha Python 3 : Tlonpo6Hoe pykoBoacTBo [Tekcr]| = Programming in Python 3 :
[yueb. mocobue ais By30B] / M. Cammepduiz; niep. ¢ anr1. A. Kucenesa .— CI16 : Cumson-Ilnroc,
2015 .— 608 c.

2. S3wik mporpammuposannsi PYTHON [Texkcr] : yue6. mocobue mis By3oB / P. A. Cy3u .— 2 u3n.,
ucnp. — M. : Untepuet-Yu-T1 Undopm. Texnonoruit : BUHOM. Jla6. 3nanwmii, 2007 .— 326 c.

3. MATLAB 7 [Tekcr] : B nognmuHaHUKe : Hanboee momHoe pykoBoscTBo / U. E. Anydpues, A. b.
Cwmupnos, E. H. CmuproBa .— CII6. : BXB-Iletepoypr, 2005 .— 1104 c.

JomnonHurensHas aureparypa

1. Python. Kapmanusiii cnpaBounuk. Mapk JlyTi. MzaarensctBo: Bunmbsimc ISBN 978-5-8459-1965-6;
2015

2. Python na npaktuke. Mapk Cammepdwmin. MznarensctBo: IMK Ilpecc. ISBN 978-5-97060-095-5,
978-0-321-90563-5; 2014 r.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://scipy.org/
http://www.numpy.org/
http://www.sympy.org/en/index.html
http://scipy.org/scipylib/index.html
http://matplotlib.org/
http://pandas.pydata.org/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

1. http://python.org

2. JIoKyMeHTalus 1o MaKeTaM:
http://scipy.org/
http://www.numpy.org/



http://www.sympy.org/en/index.html
http://scipy.org/scipylib/index.html
http://matplotlib.org/
http://pandas.pydata.org/"
3. http://acm.mipt.ru
4. https://wakari.io/
[Tepeuens nporpaMMHOTO 0OeCIICUeHHUS
Ha TTK B KOMITBIOTEPHBIX Kiaccax JOJDKHO OBITh YCTaHOBJIEHO clenytotee [10:
1. Omnepaumonnas cucrema GNU/Linux;"
2. Hnrepnperarop Python Bepcuu ve Hike 3.4;"
3. Komannnsiit uaTepnperarop Ipython ¢ otnaguukom;"”
4. Ilaketsl numpy, sympy, scipy, matplotlib, pandas
Ha 3aHATHAX HCHONB3YIOTCS MYJIBTUMEANIHHBIC TEXHOIOTUH, BKII0Yask AEMOHCTPAIIMIO IPE3EHTALUH.

CtyneHTsl paboTaloT Ha KOMITBIOTEPAX C MPEIyCTAaHOBICHHBIMU TTAKETaMH ¥ OPraHU30BaHHBIM
JOCTYIIOM K O UIIMAIBHOM JOKYMEHTAIHH.

B mporecce camMmocTosTeNnbHON pabOThl 00YYarOIIUXCSl BO3MOXKHO UCTIOB30BaHUE JTHOOBIE CPEIIbI
POrpaMMHPOBAHHS.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, H3y4aromuil Kypc, T0JDKEH OBIIa/IeTh HaBBIKAMU PabOThI B CHCTEME KOMITLIOTEPHON anreOphl,
MOJIy9HUTh TIPEACTABIEHUE O Kpyre 3ajaad, IS PEIIeHUs KOTOPhIX MOXKHO HCIIONB30BaTh TaKyHO
cUCTEMY.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENILHOM padoTHl cTyneHTa. B mporpamme
Kypca TpHUBEIACHO MHHHUMAIBHO He0oOXoAMMOE BpeMsi s pabOThl CTYyJAEHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— MpopaboOTKy y4eOHOro MarepHuaa (1Mo KOHCTIEKTaM JICKIIUH, TOKYMEHTAIIUU K MaKeTy, ICTOYHUKAM B
WHTepHeT), MOATOTOBKY OTBETOB HA BOMPOCHI, TPETHAZHAYCHHBIX JIJISl CAMOCTOSITEILHOTO U3YUYCHHUS;

— pelieHHE 3ajad, MpeJyiaracMbIX CTYJIEHTaM Ha MPAKTUYECKUX 3aHSATUSX U B KadeCTBE KypCOBOTO
3aJaHuUs,

— TIOATOTOBKY K MIPAKTHYECKUM 3aHATUAM, THPPEPSHINPOBAHHOMY 3a4ETY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AeHTa OCYIIECTBISETCS B (dopMme
WH/IMBH]yaJIbHBIX KOHCYJIBTAIINH.

[MokazareneM BiaJeHUs MaTepUANIOM CIYXHUT yMEHHWE pemiath 3aaadd. Jias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIIIe
3anau. [Ipu penrennn 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCH HA H3BECTHEIC
TEOPETUYECKHE CBEICHUS.

[Ipu moaroroBke K 1a0OPATOPHBIM 3aHATHUSM HEOOXOAMMO IOBTOPSATH PaHEE H3YyYEHHBIC OCHOBHBIC
TTOHSITHS.

Teopernueckue 3HaHWUA MAOTCS KOPOTKUMH (15-20 MHUHYT) BCTaBKaMH C yIOpOM Ha rpaduveckoe
MpenoHECEHNE MaTepuaia U pa3doop mpuMepoB koaa. B Hadane 3aHsTHs npoBoautcsi 10-MHHYTHBIH
OTIPOC B YCTHOH (popMe 110 MaTepuasaM MpeabAyIIeTro 3aHITHS.

B 3amaun s caMoCTOsITeNbHOM pa0OThI BKITFOUAIOTCS METONYECKUE MaTePHAITEL.

MeToandeckue MaTepraibl TaK ke MUIIYTCS B yCIOBUAX 3a1ad. Dadyra v MoCTaHOBKA MpeiaraeMbIX
3a]1a4 BKJIFOYAET METOJMYECKYIO YacTh TI0 CMEKHBIM TIPEMETaM.

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTrepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAyeT OOpamaTrhCsi 3a KOHCYJABTAIUSMH K
MPETNoAaBaTeNio, BeAyIIeMY J1a00paTOPHBIC 3aHSITHSL.

OO0s3aTennbHBIM ~ TPeOOBaHUEM  SBISETCS PEIICHWE JOMAalTHUX 3a7ad; KpoMe O00s3aTeIbHOTO
MPOXOXKJICHHUSI BCEX TECTOB 3aJlaul HEOOXOAMMO YCTPaHUTh BCE 3aMEUaHUs MO alTOPUTMY M CTHIIIO
opopmiiennss koma. Kom mporpaMmbl JODKEH COIEPKAaTh KOMMEHTApPUH, OOBICHSIONINE CMBICTT
WCTONB3YEMBIX JIAaHHBIX. KpoMe Kak[oro pelieHHs JOJKHO JIOTONHATHCS HaOOpOM MPOBEPOUYHBIX
MaTepHaJoB, CO3aHHBIX CAMUM CTYJACHTOB C KOMMEHTAPHIMH 110 HUM.

[TpoMexyTOUHBIN KOHTPOJH 3HAHWU MPOBOIUTCS B BHJIE KOHTPOJBHBIX PabOT, HA KOTOPHIX CTYIACHTY
MpejyIaraeTcsi pelnTh HECKOJIBKO 3a/1ad.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa nHGOPMATUKY 1 BEIYUCITUTEIHHON MaTeMaTHKU

Kypc: 2

KBaJupuKaAnus: MarucTp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT
PaspaGorunkm:

T.H. JlepOsbimieBa, cTapiiuii mpernoaBareib
T.B. OBcSsHHUKOBA, CTapLIN TIPETIOIaBaATENb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Brnaneer cucremoit pynnamenransabix |OINK-1.1  3Haer w®  cnocobeH  HWCMONB30Barh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC
(bU3MKO-MaTeMaTHUECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHHs IUCHUIUIMHBI «MaTeMaTndeckue TMakeThl Uil HAyYHBIX HCCIICIOBAaHHID)
00yJaronuiics JOKeH:

3HATb:

) BO3MOXXHOCTH ¥ OTPAaHUYEHHS CYIIECTBYIOIINX CHCTEM KOMITbIOTEPHOH anreOpsl;

[J MOAyTH TAaKeTOB KOMIIBIOTEPHOM anreOpwl si3bika Python, mokpbIBaromnX KIFOUEBBIE AaCTICKTHI
aBTOMATH3allMd MaTeMaTHYeCKHX IIOCTPOCHHWH B oOmacTsax: anreOpa, MaTeMaTHYeCKUH aHaJM3,
nuHeliHas anredpa, auddepeHuranbable ypaBHEHUS |

] paznuuust MEXy aHATUTHUYECKUMH U YUCICHHBIMU METOIAMH PELICHUS 3a/1a4.

yMeThb:

[| IOHATH MOCTABJICHHYIO 33714y

[] ycranaBiMBaTh nakeTsl Python mox ucmosnp3yeMoil Mu OnepaliioHHON CUCTEMOM

[| OLleHUBATh KOPPEKTHOCTH MOCTAHOBOK 3a]1a4;

[ ICTIOJIB30BAaTh MaTeMaTUYECKUE TTaKeTHI s3bIka Python s aBTOMaTH3amuu pemenns NpUKIaIHbIX 1
(byHIaMEHTAIBHBIX 3324

[} caMOCTOSATENTLHO HAXOIUTh aJITOPUTMBI PEIICHUS 3a1a4 C MCITOJIh30BAHHEM MAKETOB KOMITBIOTEPHOM
anreOpsl;

[ caMOCTOSITEIEHO BUJIETH CIICACTBUS MOJTYYCHHBIX PE3yJIbTaTOB.

BJIaJeTh:

* HaBBIKAMU CaMOCTOSTEIBbHON PabOTHI B cpeie 00bEKTHO-OPUEHTHPOBAHHOTO IPOrPaMMUPOBAHUS HA
s3bike Python;

. HaBBIKAMHU OCBOCHHsI OOJNBIIOTO o00beMa WHPOPMAIMUM W pEIICHUS MPHUKIATHBIX U
(byHIaMEHTAIBHBIX 33/1a4 C UCIOJIB30BAHUEM MaTeMaTHYECKHUX ITaKeTOB;

* HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;

*  S3BIKOM TNIpOrpamMMupoBaHusi Python M HaBbIKamMH TI'paMOTHOTO OINMCAHUS pEIICHHS 33134 U
MPE/ICTaBICHUS TIOJIyYCHHBIX PEe3yJIbTaTOB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

JUis TeKyllero KOHTPOJsl YCBOEHHUSI MaTepualla MCIIONb3YHTCS MHKPO-OIPOCHl B Hadaje 3aHATHUS 110
M3JI0)KEHHOMY Ha MPEABIAYLIEM 3aHATHU MaTepHray.



3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aJaHMii, MCHOJb3yeMbIX /JJsl OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB

3amaun UIsI CaMOCTOSITENIBHOM paboThl MO TEeMaM pa3MEIICHbl Ha CalTe Kypca W JIaroTCs
CTYAEHTaM UHAUBUIYaJIbHO.

Hwxe npuBesien mpuMep KOHTPOIBHOM paboTHI IO KypCy.

Beruncnure npenen npu x crpemsimemcs k 0 gynkimum Sin(x)/X
Beraucnute mpezen npu N crpeMsiieMcs K oo pyHkipm 2"/n!
Haiinute nepBoodpasznyto ¢pynkmuu 1/(1-cos(x))
[Tpounterpupyiite Gpynkuuto €*cos(X) mo x ot 0 g0 «

Pemmte ypasuenue (2x+3)Y3=1

Haiinute neiicTBUTEIbHBIC KOPHU YPaBHEHUS X3+2X24+x+2=0

Pemnre ypaBHeHUE
A7 3=0

8. Pemmmte ypaBHeHHE X>+XY+XY'-y = 0
9. Teno oxnanunock 3a 10 munyt ot 100 1o 60 rpagycos Llenbcus. Temneparypa
OKpY’KalolIero Bo3ayxa nojanepxusaercs paBHoi 20 rpagycam Llenscus. Kornma teno
OCThIHET 10 25 rpaaycoB? CuuTarh, 4YTO CKOPOCTb OCTHIBAHUS TEJa MPONOPLMOHATIbHA
Pa3sHOCTH TeMIepaTyp Tesla U OKPYKAIOLIEH Cpe/Ibl.
10.  [lansl ToukH (X,Y)
[0.000000, 1.250000],
[1.000000, 1.116472],
[2.500000, 0.247223],
[3.000000, -0.079148],
[5.000000, -0.523167]
[TocTpouTh 1O 3TUM TOUYKAM UHTEPIIOJIALMOHHBINA OJUHOM YeOrpleBa 1 KBapaTUIHYIO
CIUTAWH-UHTEPIOJIALHNIO.
[Toctpouts rpaduku MHTEPHOISHTOB. BhruncanTs 3HaueHne QYHKIUI B TOUKAX € X
koopauHatamu: 0.5, 4, -1, 10. OObsicHUTe MOTydYeHHbIE pe3yabTaTbl. MOXHO 1
BBIYHCIIUTH 3HAYEHUS CIUTAHOB BHE oTpe3ka oT 0 10 5? Tlouemy?
11.  [dansl Touku. KoopauHatel X B (paiiie X.cSv U KOOpAMHATHI Y B (paiise y.csv.
Haiitu npubnuxenus napaboiaoi 1 CHHYCOUJIOMN.
HapucoBate rpaduku Touek u QyHKIHA.
BoruncnuTh IMHENHHOE U KBaJlpaTUUHOE OTKJIOHEHHUE B TouKax. Kakas U3 AByX KpHUBBIX
Jy4ie NpuOIMKaeT Mo JaHHBIM TOUKaM U I0YeMy.
Brraucnute 3HaueHMs MOMTyYeHHBIX (DYHKIMK B TOYKaxX C X KoopauHatami: 4.5, 8, -1, 10.
OOBsCHUTE NOTYYECHHBIE PE3YIIbTATHI.
12. B cucreme orcuéra, cBsa3anHol ¢ yctanoBkoi [I1BO, camonér npoTuBHuKa
JBYDKETCS U3 TOUKU ¢ koopauHatami (x0,y0,z0) kM, UMest CKOPOCTh C KOMIIOHEHTaMHU
(vx0,vy0,vz0) km/c.
Ha cranmuu [1BO ectb pakera, ObICTPO pa3BHUBaIoLIas IOCTOSHHYIO CKOPOCTh B BO3JIyXe
(OTHOCHUTENBHO 3eMJIM U MOJJIepKMBaroIas e€ paBHoi 1 km/c B Teuenue 5 cekyna. [Ipu
3TOM pakeTa BCerja, oka paboTaeT ABUraTesb, BIOUpAET AJs IBUKEHUS HalpaBJIeHUE
IPsIMO Ha IeJb.
Bo3MoxHO 11 Takoif pakeToil COMTh TaKylo LeJb, €CIIU CTPEIATh B MOMEHT BPEMEHH
t=0?
Hapucyiite 3aBUCUMOCTD PacCTOSHUS MEX]y LIETbIO U PAKETON OT BPEMEHU U
TPAeKTOPHUU JIBUKEHUS PAKETHI U LIETH.

4. Kputepuu oueHUBaHUs

NoakowhE



[IpomexxyTounast aTTecTanus ocymecTBisercss B ¢opme auddepeHIIMpOBaHHOTO 3adeTa.
JuddepeHurpoBanHbid 3a4€T MpUHUMAETCs B (popMe KOHTPOIBHON pabOThI ¢ yUETOM OLIEHKU
10 JJaGOPaTOPHOMY HPAKTHKYMY.

Onenka 1o JecsATHOAJUIBHON HIKane 3a padoTy Ha JIaOOpaTOPHOM NPAKTUKYME BBICTABISETCS
IpernoaaBaTeeM MPaKTUKyMa HCXO/s U3 KOJMUYECTBA U KayecTBa BBHITOJHEHHBIX MPAKTHYECKUX
paboT 3a cemecTp.

HtoroBas orieHKa 3a 3a4€T HE MOXET OTJIMYATHCS OT OICHKHU M0 MPAKTHYCCKUM J1ab0paTOPHBIM
paboTam Ooiiee ueM Ha Tpu Oasia.

5. MeToauyeckue MaTepuaJbl, ONpeaesiiomye Npoueaypbl OlleHMBAHUS 3HAHUI, YMEHHUIA,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

Bpewms nipoBenenus 3auéra cocrapisierT 90 MUHYT Ha penieHHe KOHTPOJbHOW M Jlajiee B YCTHOM
dopme maroTCs OTBETHI HAa BOMPOCHI KOHTPOJILHOW, TpeOyIOIIHe pa3BepHYTOrO OTBETa, a HE
MPOrPaMMHOTO KOJIa.

Bo BpeMs moAroToBKH K OTBETY 00yYaromuecs MOTYT OJIb30BaThCS JIMTEPATYpPOH, MeUaTHBIMU
MaTepuaiaMH, PYKOMHCHBIMHU 3alHUCAMU, a TAKKE€ KOMIIBIOTEpaMHU U3 Y4YEOHBIX ayAUTOPHM C
OTPAHUYEHHBIM JIOCTYIIOM K HHTEPHETY.



