degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: MaremaTtndeckue makeTsl Ul HayYHbIX HCCIEA0BaHNI
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ITy4xoBO-11a3MEHHbIE CUCTEMBI M TEXHOJIOTHH

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 2
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepennupoBannslii 3a4et

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

CamocrosrensHas padora: 75 4ac.
Bcero gacos: 135, Bcero 3au. en.: 3
[Iporpammy cocTaBuiu:

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

[Iporpamma obcyxieHa Ha 3acefjannu Kadeapbl THPOPMATHKK U BEIYUCIUTeNbHOU Maremaruku 06.02.2020



AHHOTANMA
OOyuarommecs: TO3HAKOMATCS C MPOLEAYPOH CTAaHOBKHM NMAKETOB M CPEACTB pa3pabOTKH, 3aIllyCKa CKpPHITa B
KOHCONM W paboroit B mHTepnperarope. bymer paccmorpen mnpumep [Python Notebook. OOywarommuecs
Hay4aTcs OHJIalH 1 oQIaiftH pa3paboTke, U3ydaT nakeTsl numpy, matplotlib.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

¢dopMupoBaHUE y CTYyAEHTOB 3HAHMM M HAaBBIKOB pabOTBl C MPOTrPaMMHBIMH KOMIUIEKCAMHU
KOMITBIOTEPHOW ayreOpbl Ha MpUMEpPE MaTeMaTHYECKUX MakeToB s3blka Python m mpumeneHue ux B
WCCIICZIOBATEIIbCKOM ~ HAaydyHOW ®W B MOCHEAyIOHled  NpodecCHOHANBLHOW  JIeATENbHOCTH.

33)13‘1]([ JAUCHUIIINHBI
1. OCBOCHHC CTyACHTaAMU 0a30BEIX BO3MOXKHOCTEH CHUCTCEM KOMHLIOTepHOﬁ aJIFe6pLI;

2. mpuoOpeTeHNE TEOPETUIECKIX 3HAHUH U MPAKTUIECKUX YMEHUI U HABBIKOB B OOJIACTH IPUMEHEHUS
CHCTEM KOMIBIOTEPHOH anreOpbl K PeIIeHHIO 33/1a4 B PA3IHMYHBIX 00JacTIX MPHUKIAJAHOW MaTeMaTuKu
u GU3UKY;

3. oOydeHHe CTYICHTOB OCHOBHBIM alropurMaMm o0paOOTKH YMCIOBOM M TEKCTOBOW HH(OpMAINH;

4. dopMupoBaHue y oOydarolIuxcs HaBbIKa MCIIOJIB30BAaHUS fA3bIKa Iporpammuposanus Python 3 mis
pelIeHUs] KOHKPETHBIX MPUKIATHBIX 33]1a4;

5. ¢popMHpOBaHUE MOIXOJ0B K BBHITOTHEHHUIO UCCIICOBAHHUN CTYJICHTaMU B 00JIACTH MaTeMaTHYECKOTO
MOJCIUPOBAHUS M YHUCJICHHBIX METOAOB C HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHMH U
MPOrPaMMHBIX CPEJICTB B PaAMKax BBIITYCKHBIX Pa0OT Ha CTETICHb MarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Bnaneer cuctemoit pynnamenransabix |OINK-1.1  3Haer w  cmocobeH — HWCIONB30BaTh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JEesTENbHOCTH  (yHIaMEHTalbHBIC
(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!
BO3MOKHOCTH U OTPaHHUYEHUS CYIIECTBYIOIINX CUCTEM KOMIIBIOTEPHOH anre0psl;

MOZYJIH TIAaKETOB KOMIIBIOTEPHOW anreOpbl s3plka Python, MOKpBIBarommx KIIIOUEBBIC ACTIEKTHI
aBTOMATH3alMM MaTeMaTHUYECKUX IIOCTPOCHMH B oOnacTsax: anreOpa, MareMaTWdyecKUil aHamus,
nuHelHas anreopa, nuddepennuanbaple ypaBHEHUS |
pa3Inyus MEXy aHAJIMTHYECKUMU M YNCIEHHBIMU METOAAMH PEIICHHS 3a/1a4.

YMETB:
MOHATH MOCTABIEHHYIO 3a1a4y;
yCTaHaBIMBAaTh MakeThl Python mox ncnonp3yemMol UMu onepariioHHON CHCTEMON
OIIEHMBATh KOPPEKTHOCTH ITOCTAHOBOK 33/a4;
UCTIONIb30BaTh MaTeMaTHUECKUe MaKeThl s3bika Python uia aBTOMaTH3aimy pemenns NpuKIagHbIX U
(dbyHIaMeHTaIbHBIX 3a7a4

CaMOCTOATENBHO HAaXOAUTh AJIFOPUTMBI PELICHHUS 3a/lad C UCII0JIb30BaHUEM I1aKETOB KOMIIbIOTEPHON
anreOpbl;

CaMOCTOSATEIbHO BUJIETh CIEICTBUS I10JIyYEHHBIX PE3YJILTATOB.
BJIaJIETh:




* HaBBIKAMHU CAMOCTOATEIILHON paboThI B cpesie 00BEKTHO-OPHEHTHPOBAHHOTO IPOTPaMMHPOBAHHUS Ha
s3pike Python;

. HaBBIKAMH OCBOCHHS OOJBIIOr0 O0beMa WHGPOPMAIMM W PEUICHUS NPUKIAIHBIX U
(yHIaMEeHTAIBHBIX 33]1a4 C UCIIOIb30BAaHHEM MaTeMaTHYECKHUX MTAKETOB;

* HaBBIKAMH CaMOCTOSITEIIbHOW paOOTHI M OCBOCHUS HOBBIX JUCIIHMIUINH;

*  S3BIKOM IporpamMmupoBaHusi Python u HaBbIKaMu TpaMOTHOTO ONMUCAHHS DEIICHUS 33had H
MPE/ICTaBICHHUS TIOJTyYCHHBIX 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

TpynoeMKOCTb 110 BUaM Y4€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
O030p MareMaTH4ecKuX OHOTUOTEeK U
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 HeJII/vIHeﬁHLIX ypaBUHeHI/Iﬁ u 4 6
CHCTEM HETMHEHHBIX YPaBHEHHH.
7 Wurepnomnsmus 4 6
8 DKCTpanomnsaus 4 6
9 Wurerpansr 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
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 3 (Ocennuii)
1. O630p MaTeMaTHueCKUX OUOIMOTEK U TakeToB Python.

VYeraHOBKa IMAKeTOB M CPEZCTB pa3pabOTKH. 3alyCK CKPHUITA B KOHCOIU U padoTa B MHTEPIPETATOpE.
[Python Notebook. Onmnaiin u odnaiin pazpaboTka.

2. Bekropa, MaTpuIbl ¥ MHOTOMEPHBIE MACCUBBI (NUmMpy)

[TakeT numpy.
OObekt array makera numpy. Co3manme maccuBa. OOpaiieHue K SJIeMEHTaM MacCuBa M CPE3bl.




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

[Taker sympy. OmpezneneHue CHMBOJA. 3aJaHHE JIOMOJHHUTEIBHONH HHGOpPMAIMU O CHMBOJIAX
(me#icTBUTENBHOE, LIETOE, OTPAHUYEHO U TII).

Uucna. JleWicTBUTenpHBIC, LeEnble, ApoOW. 3ajaHHbIE KOHCTAHTHI M CIEHUAJIbHBIC CHMBOJIBI.
DyHKLINH.

Bripaxenus. Paz6op u ucnonnenue BeipakeHus. Onepaunn Haja BelpaskeHusiMu. simplify, expand,
factor, collect. Tpuronomerpuueckue GyHKIMH trigsimp u expand trig. Pabora ¢ apoGsimu: apart,
together, cancel. [ToncTanoBka BeIpakeHUI U BEIYUCIICHUE YUCICHHOTO 3HAYCHUSI.

B3situe TpOWM3BOMHBIX, MHTETPAJioB, PA3OKEHHE B PSAAbl M HAXOXKACHHE IPEICIOB, 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, Hanmucw, ceTkd. Jlorapudpmmuyeckass mkana. IlomspHas 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 3azaunm MHTEPHOAALMM. Pa3nuuHble TUIBI MHTEPIOJSLUOHHBIX MHOTOWIEHOB.
UnTepnonsinust  anredpandeckuMu MHoOrowieHamu. MHtepnomsuus wmHorowieHamu YeObimesa,
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 UNCIIEHHOTO MHTETpUpOBaHus. YncIeHHOe HHTErpUpOBaHue B scipy. Badrue unrerpana mo

Habopy 3HaueHui pyHKUMHU. BoikonoTeie Touku. KpaTHble nHTETpabl.
B3sTne uWHTErpasoB B CHMBOJIBHOM BHAE WIM B YHCIEHHOM BHJIE C IPOU3BOIBHONW TOYHOCTHIO.

10. Oy
CumBonbHOe penienne OJ]Y. Pemenue mnpukmagHpix (U3MYECKMX M MaTeMaTUYecKHX 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, M3y4aronuil Kypc, JJOJDKEH OBJIaJIeTh HABBIKAMH paOOThl B CUCTEME KOMIIBIOTEPHOU anreOphl,
MOJIyYUTh TIPEICTABIEHUE O Kpyre 3ajad, Ui PEHICHHWs KOTOPBIX MOXKHO HCIIONIB30BaTh TaKyIO
cUCTEMY.

YcnemHOe 0CBOCHHE Kypca TpeOyeT HanpsKEHHONW caMOCTOATEILHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAIBLHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyJeHTa HajJ TEMOM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— popaboTKy ydeOHOTO Marepuaa (110 KOHCIIEKTaM JICKITUH, JOKYMEHTAIIUHN K TTaKeTy, UICTOYHHKAM B
WHTepHeT), MOATOTOBKY OTBETOB HA BOMPOCHI, TPETHAZHAYCHHBIX JIJISl CAMOCTOSITEILHOTO U3YUYCHHUS;

— pelieHue 3a7adv, mpejiaraeéMbiX CTYJACHTaM Ha MPAKTHUSCKUX 3aHSITUSX M B Ka4eCTBE KypCOBOTO
3aJaHuUs,

— TIOATOTOBKY K MIPAKTHYECKUM 3aHATUAM, THPPEPSHINPOBAHHOMY 3a4ETY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHON paboOTOM CTyJAeHTa OCYIIECTBISIETCS B (opme
WH/IMBH]yaJIbHBIX KOHCYJIBTAIINH.

[Mokazarenem BiaJieHHs] MaTepUalOM CIIY)KAT YMEHHE pemarh 3afadd. J[ins popMUpoBaHUS YMEHHS
MPUMEHSATh TEOPETUYECCKUE 3HAHMS Ha MPAKTUKE CTYICHTY HEOOXOAMMO pEliaTh KaK MOXKHO OOJIbIIIe
3anau. [Ipu penieHun 3a/1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCH HA H3BECTHEIC
TEOPETUYECKHE CBEICHUS.

[Ipu moaroroBke K 1a0OPAaTOPHBIM 3aHATHUSIM HEOOXOIMMO IMOBTOPITH PaHEE H3YUCHHBIC OCHOBHBIC
TTOHSITHS.

Teopernueckue 3HaHUA HaOTCs KOpoTkumu (15-20 MUHYT) BCTaBKaMu ¢ YIOpOM Ha rpadudueckoe
MperoHeCeHe MaTepuaiia U pa3dop mpuMepoB koja. B Hawane 3aHsTHst mpoBoauTcsi 10-MHUHYTHBIH
OTIPOC B YCTHOH (popMe 110 MaTepuasaM MpeabAyIIeTro 3aHITHS.

B 3amaun s caMoCTOsITeNbHOM pa0OThI BKITFOUAIOTCS METONYECKUE MaTePHAITEL.

MeTtoandeckue MaTepuaibl TaK ke MUIIYTCSA B YCIOBUAX 3aad. Dabysa U MOCTaHOBKA MPeIaragMbIX
3a]1a4 BKJIFOYAET METOJMYECKYIO YacTh TI0 CMEKHBIM TIPEMETaM.

BaxxHO m0OOWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTro ero 3amoMuHaHus. [lpu
3aTPYJHCHUH HM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAUAMH K
MPETNoAaBaTeNio, BeAyIIeMY J1a00paTOPHBIC 3aHSITHSL.

OO0s3aTennbHBIM ~ TPeOOBaHUEM  SBISETCS PEIICHWE JOMAalTHUX 3a7ad; KpoMe O00s3aTeIbHOTO
MPOXOXKJICHUS] BCEX TECTOB 3ajJadl HEOOXOIMMO YCTPAHHTh BCE 3aMEUaHHUsS 10 alTOPUTMY M CTHIIIO
opopmiiennss koma. Kom mporpaMMmbel JODKEH CONEPIKaTh KOMMEHTApUHU, OOBSICHSIONINE CMBICT
WCTONB3YEMBIX JIAaHHBIX. KpoMe KakJoro peuieHHs JOJKHO JOMONHSATHCS Ha0OpPOM MPOBEPOUYHBIX
MaTepHaJoB, CO3aHHBIX CAMUM CTYJACHTOB C KOMMEHTAPHIMH 110 HUM.

[TpoMexyTOuHBIN KOHTPOJh 3HAHWI TPOBOJUTCS B BUAE KOHTPOJHHBIX PabOT, HA KOTOPHIX CTYACHTY
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

KBaJIH(UKALUS: 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 Bnaneer cuctemoit pynnamentransubix |OINK-1.1  3Haer w  cmocobeH — HWCIONB30BaTh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JEesTENbHOCTH  (yHIaMEHTaIbHBIC
(bU3MKO-MaTeMaTHUECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesymbrare u3ydeHWs JUCHUILIMHBI «MareMaTHuecKue TNaKeThl Ui Hay4YHBIX HCCIICIOBAHUID
00yJaronuiics JOKeH:

3HATh:
BO3MOYKHOCTH ¥ OTPAaHUYEHHS CYIIECTBYIOIINX CHCTEM KOMIIBIOTEPHON anreopsl;

MOJYJIH TIaKETOB KOMIIBIOTEpHOW aireOpbl si3bika Python, MOKpHIBarOIIMX KITIOUEBBIE ACTICKTHI
aBTOMATH3allMd MaTeMaTHYeCKHX IIOCTPOCHUI B o0nacTsax: anredpa, MaTeMaTHYeCKuil aHaims,
nuHeliHas anredpa, auddepeHuranbable ypaBHEHUS |
pa3Iuyuus MEXy aHAJIUTUYECKUMH U YUCICHHBIMU METOIaMH PELICHUs 3a1a4.

yMeThb:
HOHATH NOCTaBJICHHYIO 3a/a4y;
yCTaHaBIMBaTh NakeTsl Python mox ucmons3yemMoit UMu onepanmoHHON CUCTEMON
OLIEHMBATh KOPPEKTHOCTh IIOCTAHOBOK 33/1a4;
UCTIONIb30BaTh MAaTeMaTHYECKUE TTaKeThl sA3bika Python i aBToMaTH3amuu pemenns NpuKIaJHbIX 1
(byHIaMEeHTaJIBHBIX 33134

CaMOCTOSITEIEHO HAXOJHUTh aJTOPUTMBI PELICHUS 33a]a4 C UCIIOJIb30BaHHEM MAKETOB KOMITBIOTEPHOM

anreOpsl;
CaMOCTOSITEIIBHO BUJICTh CIICACTBUS IMOJYYCHHBIX PE3YJIbTaTOB.

BJIA/IETh:
* HaBBIKAMHU CAMOCTOSATENILHON paboThI B cpesie 00EKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHHS Ha
s3bike Python;
. HaBBIKAMU OCBOCHHMS Oonblioro oObeMa wuHGOpPMAMM W DPEUICHHUS NPUKIATHBIX U
(byHIaMEHTAIBHBIX 33/1a4 C UCIOJIB30BAHUEM MaTeMaTHYECKHUX ITaKeTOB;
* HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;
*  S3BIKOM TIpOrpamMMupoBaHusi Python W HaBbIKamMHM TI'paMOTHOTO OINMCAHUS pEIICHHWS 33134 U
MPE/ICTaBICHUS TIOJIyYCHHBIX PEe3yJIbTaTOB.

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

JUis TeKyllero KOHTPOJsl YCBOEHUsI MaTepualla MCIOJIb3YHTCS MHKPO-OIPOCHl B Hayaje 3aHATHS 10
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.



