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PABOYASA NMPOrPAMMA YYEEHON AUCLUUMIIUHDI

51.B.05 lNpoepammuposaHue U Hay4Hble 8bl4UCIEHUs Ha si3bike Python

1. Koa n HaumeHoOBaHMe HanpaBneHnUsa NoAroToBKu/cneunanbLHOCTH:

1.03.02 lNpuknadHass Mamemamuka U UHhopmamuka

2. Npodunb nogroTroBku/cneumanusayms:

Mamemamuydeckue u KomrbromepHble MemoObl peweHuUs 3aday ecmecmeo3HaHuUs
3. KBanudmkauma BbinyckHUKa: bakanasp

4. dopma obyUyeHuUA: oyHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio gucumnnumHbl: Mamemamu4yeckozo u
rpuknadHo20 aHarnus3a

6. CoctaButenu nporpammbli: TumoweHko KOputi KoHcmaHmuHosuY, doueHm, OOKmMop
U3UKO-MameMamu4ecKux HayK

7. PekomeHpoBaHa: HMC ¢bakynbmema npuknadHOU MamemamuKu, UHGhopMamuKku u
MexaHuku, ripomokos Ne9 om 22.03.2023

8. YuebGHbIN roa: 2023-2024 CemecTtp(bl)/TpumecTp(bl): 6



9. Llenn n 3apaum y4ye6HOM ANCLUMNNUHDI

Llenbto ocBoeHus kypca “lNporpammmupoBaHue n Hay4Hble BblYUCIIEHNSA Ha A3blKe

Python” siBnseTca nsyyeHne OCHOB CMHTakKcuca s3bika Python, npuemoB nporpammmnpoBaHums,
PYHKUMIA NAKETOB, MPUMEHSEMbIX NPU MOAENMPOBAHNN PUINKO-TEXHUYECKUX CUCTEM, a TaKkxkKe
BbINOJSTHEHNE KOMMNbIOTEPHOIrO MOAENNPOBAHUS 3TUX CUCTEM.

B 3apaum KypCa BXOOAT. pa3BUTUE alTTOPUTMUYHECKOIo U JTIOrmM4eCcKoro MbllrneHnaA

CTY[EeHTOB, YBEPEHHOE OBMNaZeHNe npMemMammn nporpaMmMmMpoBaHmns Ha a3bike Python u
npuobpeTeHne HaBbIKOB YNCIIEHHOMO PeLLeHNs NMPUKNaaHbIX 3agay4 hU3nKO-TEXHUYECKOrOo
XapakTtepa, BblpaboTka y CTy4eHTOB YMEHUS CAMOCTOSATENIbHO pacLUMPATL CBOW 3HAHWS B
AaHHOM 06nacTv U NpoBOAUTL aHanu3 pe3ynbTaToB KOMMNbIOTEPHOrO MOAENMPOBAHUS.

10. Mecto y4yebHOM AucuunnuHbl B cTpyktype OOIl: yyebHas gucumnimHa OTHOCUTCS K
4yacTun, hopmMupyemMmon y4actHmkaMmm obpasoBaTefibHbiX OTHOLWEHUn Bnoka 1

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTeHLMAMU) U UHAUKATOPaMU UX [OCTUXKEHUA:

npobieMaMu.

Kog HassaHue komneTeHuunn Koa( NnaukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
bl)
I1K- | Cnocoben ocymectBisats | IIK- | dopmupyer maag | 3HaeT: OCHOBbl  MIaHWPOBaHUSA
2 | Hay4HOE pykoBozcTBO | 2.1 | mpoBeneHus Hay4HO- | NPOBEAEHUS Hay4HO-
IIPOBE/ICHUEM uccienoBarebekux | VICCIIEAOBATENBbCKNX pabor;
HCCIIeI0BAHMIA 1o paboT. OCHOBbI ~ CMHTaKcuca  A3blka
OT/IEIbHBIM 33/1a4aM. Python
YMeeT:  npuMeHsATb  NpUeMbl
NporpaMmMmnpoBaHms
Bnapeer: npuemamm
NporpaMMmMpoBaHNsl Ha N3blke
Python
[IK- | Cnoco6en ucnonb3oBath B | [IK- | 'pamoTHO ncmons3yer | 3HaeT: dYHKUMM NakeToB.,
5 NPUKIAAHBIX pa3zpaborkax | 5.1 | uHbopMmanuio 0 | NPUMEHSAEMBbIX npu
3HAHUA u3 oOnactu MEeToJlaX W TpueMax | MogenupoBaHnu dun3nko-
NPUKIAJIHOM MaTeMaTHKH, ¢dopmanuzanum 3anay, | TEXHUYECKUX CUCTEM
MH(OPMATUKH 51 MeToAax MW Impuemax | YMeer: CaMOCTOATENBbHO
UH(POPMALIMOHHBIX ITOPUTMU3ALINN pacLUNpATbL CBOWN 3HaHUA
TEXHOJIOTHH, IIOCTABIIEHHBIX 3a4ad, | Bnageet: MHTOOaMu NpoBeaeHUs
COBPEMEHHBIE SI3BIKU CTaHIapTHBIX aHanusa pe3ynbTaTtoB
IPOrPaMMHUPOBAHHUS U aIropuT™Max U | KOMMbIOTEPHOro
METO/IBI napauIeIbHON obmactsax ux | MogennpoBaHua
00paboTKH JaHHBIX MIPUMEHEHUS],
HOpPMaTHBHO-
TEXHUYECKUX
JIOKYMEHTax 1o
rporeccam
yIpaBJIeHUS
W3MEHEHUSAMU "




ITK- | IlpaBuiabHO BBIOMpaeT | 3HAET:  (PYHKUMU  NPUKNaaHbIX
5.2 SI3BIK nakeToB nporpamm
porpaMMupoBaHus u | YMEeT: NPUMEHSITb nakeTbl
ApyrHe nporpamm, UCMONb3yeMbIX Npwu
KOMIBIOTEPHBIE MoZenMpoBaHun dusmko-
TEXHUYECKUX CUCTEM
CpeacTBa s | g _
napeer: mMeTodamMm
PCLICHHUS KOHKPETHBIX | 5 nronTMmyeckoro M NOrMYeckoro
sanad MbILLITIEHMS

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eanHuuax/yac. — 3/108.

dopma NpoMeXyTOYHOW aTTecTaumumn sK3aMeH

13. TpynoemkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCcTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
6
AyOMTOpPHbIE 3aHATUS 48 48
nexkumm 32 32
B TOM YuChe: npakTnyeckme
naboparopHble 16 16
CamocTodarensHasi paborta 24 24
B TOM 4Ymcrie: KypcoBasi pabota (MpoekT)
dopma NpoMEXYTOYHOW aTTecTauum 36 Ok3ameH
(3k3ameH — 4ac.)
Wtoro: 108 108

13.1. CopepxaHue QUCLUMNIUHDI

HanmeHoBaHue pasgena
OUCUUNIINHBI

Ne n/n

CopepxaHve pasgena aMcunniuHbl

Peannzauus
pasgena
OUCUMNNUHBI C
NOMOLLbIO
OHITanH-Kypca,
QYMK*

1. NNekyum

1.1 BeegeHune B Python

Asblk nporpammupoBaHmsa Python - obyas
XapakTepucTtuka. Tunbl YACNIEHHbIX KOHCTaHT.
Jlornyeckue onepauun. YcnosHble onepaTopsbl.
CTtpokun. Cnucku, kopTexu, criosapu. OyHKLMA
print(). ®opmaTnpoBaHHbI BbiBOA. Pannbl.
[NepeHanpaBneHne nevaTn gaHHbIX B hann.
Utepaummn u uuknbl. PYHKLUU. AHOHUMHbIE
dyHKUMK (onepaTop lambda). M'eHepaTopbI.
Moanporpammel (conporpammel). Pekypcus.
OnemMeHTbl 00BLEKTHO-

OPUEHTUPOBAHHOIO NporpammMmpoBaHus. Mogynu.
Wmnopt moayns (import un from). MNpoctpaHcTBO
nmeH moaynsi. ATpmbyTbl Mogynen.

Mogynu math, cmath.

Mogynb random. PaBHOMepHOEe U HopmarnsHoe
pacnpefeneHus.

Mogaynb time. JaTa. NpoLeccopHoe 1 cucTtemMHoe
BpeMms.

Mogynb array. Ofwasn xapakrepuctvka. TUnuyHble
aTpubyThl (MeTodbl).

1.2 Mogynu numpy,
Scipy, matplotlib,

sympy.

Mogynb numpy. ®yHKLUN ANA co3naHUs
MHOFOMEPHbIX MacCvBOB 1 paboTbl C HUMM.
®PyHKUMM NMHeHoN anrebpeol, NnpeobpasoBaHus
dypbe 1 reHepaumsa criydanHbIxX Ymcen.
Moaynb scipy. ®yHkUuKM Ang peleHns 3agad
MHTepnonsaumMm, NMHeNHon anrebpsl,




MatemaTU4eCcKoro aHanusa, andgepeHumnanbHbIX
ypaBHEHUI, ONTUMMU3ALUN U MUHUMU3ALIN,
MaTeMaTU4eCcKon CTaTUCTUKN.

Mogynb matplotlib. [IBymepHbie 1 TpeXxmMepHble
rpacmkun. CoxpaHeHue rpacmkos B dhannax.
Mogyne sympy. CwumBOnbHOE pelleHve 3agad
anrebpbl 1 MaTaHanusa.

1.3 PelwweHune npuknagHbix ¢n3unko-

PeweHn Y AMHaMUKN MaTepuanbHOWM TOYKN B
MaTemMaTuyecKkmx 3agad elieHmne sanad anHa arepuanbHou 1o

CUINOBbIX NONAX.

YucneHHoe moaennpoBaHne rpaBUTaLNOHHOIO
B3aMMOAENCTBUSA HETOYEYHbIX MaccC C
ncnonb3oBaHMeMm metoga MoHTe-Kapro.

YucneHHoe moaenmpoBaHune KynmoHOBCKOIo
B3aMMOAENCTBUSA HETOYEYHbIX 3apAanos C
ncnosnb3oBaHMemM Metona MOHTe-KapJ'IO.

Pacuetr wu Busyanmsauuna konebaTenbHbIX MoOp
OJHOMEPHbIX HAHOCUCTEM.

2. JlabopaTopHble 3aHATUS

2.1 [OvHamnka maTepuanbHomn

TOYKKM B CUJTOBbIX MOJIAX

Jlornyeckne onepauun. YCrnoBHbIE onepaTopbl.
Ctpokun. Cnmckn, kopTexu, crioBapu. OyHKUus
print(). ®opmaTupoBaHHbIN BbiBOA. Pannbl.
MNepeHanpaBneHve nevyaTn gaHHbIX B hans.
Utepaumm n yuknbl. PyHKLMU. AHOHUMHbIE
dyHKUMK (onepaTop lambda). MeHepaTopbI.
Moanporpammel (conporpammel). Pekypcus.
OnemeHTbl 06BbEKTHO-

OPWEHTUPOBAHHOIO NporpaMmmMupoBanHns. Moaynu.
MmnopT mogyna (import n from). NpocTpaHcTBO
nmMeH moayns. ATpubyTbl Moayren.

Mogynu math, cmath.

2.2 UncneHHoe moaenupoBaHue Mogynb numpy. ®yHKUMN AN CO3AaHUS

KyINTOHOBCKOIo B3aI/IMO,lJ,eI7ICTBI/IF|
HeTO4YeYHbIX 3apAanoB C
ncnonb3oBaHnem meToaa
MoHTe-Kaprno

MHOFOMEPHbIX MacCUBOB 1 paboTbl C HUMW.
DyHKLMW NMHEeNHOW anrebpbl, Nnpeobpa3oBaHus
dypbe 1 reHepaumsa cnyvyanHbIxX Ymcen.

Mogynb scipy.

2.3

PacuyeT 1 Busyanusauus
konebaTenbHbIX MOf,
O[IHOMEPHbIX HAaHOCUCTEM

Moayne matplotlib. [1ByMepHbie 1 TpexmepHble
rpadukn. CoxpaHeHue rpadmkoB B hannax.
Mogyne sympy. CwumBOnbHOE pelleHve 3agad

anre6pb| N MataHanmia.

13.2. Tembl (pa3aenbl) AUCUUNIMHBI U BUAbI 3aHATUN

Buabl 3aHATUN (KONMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTosaTensHas
n/n | (pasgena) avcumnnuHbl | Jlekumm MpakTnyeckne | JlabopaTopHble pabota Bcero
1 BeegeHue B Python 12 4 8 24
2 Mop,ynm_ numpy, Scipy, 10 6 8 o
matplotlib, sympy
PeweHne  npuknagHbix
3 | (pmsmnko-maTemaTmyeckmx 10 6 8 24
3agay
NToro: 32 16 24 72

14. MeTogn4yeckne ykasaHus Ans ob6yvarowmxcsi N0 0CBOEHUIO AUCLUNIIUHbI:

Cne,u,yeT cucreMaTtn4eckn nocewatb NekKunoHHble 1 CEMUHAPCKNE 3aHATUA. MaTepmanbl 3TUX 3aHATUIN cnenyet
BHMMaATEIIbHO U3y4aTb N PeryndapHO BbIMOJIHATb AOMallHWE 3aaHUA. Ha 3aHaTuax HY>XHO BECTU cebs1 akTUBHO.
[na poctmxkeHns XOpOoLWux pe3ynbtaTtoB Npn n3ydeHnn QUCUnnIinHbl CTyaeHTamM TakkKe HeobxoaMmo

camoCTosATENbHO pas3bupaTb MaTepuanbl NEKUUA 1 COOTBETCTBYIOLLME TEMbI B PEKOMEHAOBAaHHbIX y4ebHMKax, HY B
KOeM cryyae He 3aMeHsIs UX CeTeBbIMU pecypcamu, opMupyembimmn NniobbiMy nonb3osatensmm cetu (Bukmneans
nT.n).



Ons OOCTWXEeHUs XOpoWwuX pes3ynbTaTOB B M3yYEHUM OUCUUMIMH HEeOoOXOAMMO CaMOCTOSITENbHO pasbupaTtb
mMaTepuanbl NIEKUMIN U COOTBETCTBYHOLLME TEMbI B PEKOMEHAOBAHHOW Neaarorom nutepaTtype, a Takke BbIMOHATb
npakTuyeckme 3agaHus.

Bonpockl no matepuanam Kypca oby4aloLwmnca MoXeT 3adaBaTb npenogaBaTensiM, peanusylowmmM QUCUUNITUHY
«KomnnekcHbIi aHann3», BO BPEMSI KOHCYNbTaLMIA UNK B creuunanbHO OTBEAEHHOE npenodaBaTeneM Ha 3aHATUAX
BpeMs.

Mpy NoaroToBKke K MPOXOXAEHWMIO TEKYLUMX aTtTecTtaumi (KOHTPONbHbIX paboT) obyvatollemyca criegyeT M3yyuuTb
NEKLMOHHbIE KOHCNEKTbI U NpakTU4eckMe 3agadv rno npoBepsieMbIM Ha atTecTaumm Temam.

K npomexyTouHblM aTTectauusam (3ayetam M 3K3aMeHaM) CTOUT rOTOBUTBLCHA MO BblAaHHbIM NpernogaBaTensmu,
peanusyrwmMMmn UCUUNIANHY, TEOPETUYECKMM BOMpOCaM M MPakTUYECKUM 3adaHuam (npumepam MnpakTU4eckux
3agaHni), C y4eTOM KOHCMEKTOB IIEKLUMOHHbLIX M MPaKTUYECKMX 3aHATMI, a Takke npegnaraemon B pabouen
nporpaMme AUCLUUNIUHBI MTepaTypsl.

15. lepeyeHb OCHOBHOM WU [AOMOJSIHUTENIbLHOW NUTepaTypbl, PeCypCoOB MWHTEPHET,
Heo6XxoAUMbBIX ANA OCBOEHUSA AUCLIMNIIUHDbI

a) OCHOBHag nuTepartypa:
Ne n/n NcTOYHMK

1 BynasuH J1. A. KomnbloTepHoe MmogenupoBaHme usanyecknx cuctem : [yuedHoe nocobue] / J1.H.
BynaswuH, H.B. BbiropHuukui, H.W. Jleboeka .— JonronpygHbiv : MHTennekt, 2011 .— 349 ¢

0) gononHWTEnNbHasa nNuTepartypa:
Ne n/n NcTOYHMK

1 Cysau P. Python / P. Cyan .— CI16. n ap. : BXB-lNetepbypr, 2002 .— XI, 747 c.

> JlyTty, M. MporpammupoBaHue Ha Python / M. JlyTy ; lMNMep. ¢ aHrn. C.MakkaBeeBa .— 2-e 1U3g. —
CIo. : Cumeon, 2002 .— 1135 c.

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduumnanbHble pecypcbl MHTEPHET)*:
Ne n/n Pecypc

1 www.lib.vsu.ru — 3oHanbHasi Hay4Has bubnuomeka BI'Y
Bornotoea C. 0. Asbikn 1 MmeTogpl NporpaMmMupoBaHns [OnNeKTPOHHBIN pecypc] : yuyebHoe nocobune
ANsi By30B : [ANs cneumnanbHOCTEN, oTHocsAWwmMXCes K HanpaeneHuam 010400 - MNpuknagHas
maTematumka n uHgopmatmka n 010300 - PyHgameHTanbHas nHdopmaTmka 1 UHPOPMAaLMOHHbIE
2 TexHonoruu]. Y. 1/ C.10. bonoTosa, C.[1. MaxopToB ; BopoHex. roc. yH-T .— ONeKTPOH. TEKCTOBbIE
AaH. — BopoHex : spgatenbcko-nonurpaduyeckuin LeHTp BopoHeKCKOro rocyaapcTBeHHOro
yHuBepcuteTa, 2013. Pexum docmyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m13-62.pdf

16. NMepeyeHb y4e6GHO-MeTOAMYECKOrO 06ecneyeHUs Ans CaMoOCTOATeNbHON paboThl

Ne n/n McToYHMK

1. KoHCNeKTbl NeKUuMin, MeTognyeckme YKa3aHus K BbINMOJIHEHUKO na6opaToprlx pa60T 3agaHungd

17. UHcpopmMaLMOHHbIE TEXHONOIMU, UCTIONIb3yeMble ANA peanusauumn y4ebHom
ANCLUNINHBI, BKITKOYaA nporpamMmmHoe obecnevyeHne u nHpopmMaLMOHHO-CNpaBOYHbIe
cucrtembl (Npu Heo6Xxo0ANMMOCTH)

AducumnnuHa peanu3yetca B COOTBETCTBMM pacrnmncaHneM y4yeOHbIX 3aHATUM U pacnmMcaHuem
NPOMEXYTOYHbIX aTTecTauum.

AyouTtopusa Onsi NpoBeOeHUS NEKUNOHHbBIX U CEMUHAPCKNX (MPaKTUYECKNX) 3aHATUI, TEKYLLEero
KOHTPOSSi M NPOMEXYTOYHbLIX aTTecTaumMi OoSMKHaA codepXaTb cneuvann3npoBaHHyo Mebenb
(cTonbl, cTynbsA, gocka).

Ayantopus ong npoBefeHust KOHCYNbTauuMi OOMKHA coaepaTh cneumnanm3ampoBaHHyo mebenb
(cTonbl, CcTYNbA, gOCKa (418 rpynnoBbIX KOHCYNbTaUWm)).

MoceweHne ana  camMoCToATENbHOM  paboTbl  ObyyawwWmMXcs  OOMKHO  cogaepXaTtb
cneunanmsanpoBaHHyto Mebenb (CToMbl, CTyMbs) U KOMMNBIOTEPHYD TEXHUKY C BO3MOXHOCTbIO
noaknyeHns kK cetn "MHtepHeT".

Mpyn noarotoBke K MEKUMOHHBIM U CEMWHAPCKUM 3aHATUSM, TEKYLWENn WU MNPOMEXYTOYHOM
aTTectaumam CTyaeHTy Heob6X0aAMMO NONb30BaTbCA KOMMNbIOTEPHOW TEXHUKOW, MOLKITHOYEHHOMN K
cetn "IHTepHeT", co cnegyowmnM NporpaMmmMHbIM obecnedeHnem:

- onepaumoHHas cuctema (Windows unu Linex);

- Microsoft Office unu LibreOffice;



http://www.lib.vsu.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-62.pdf

- bpaysep (Mozilla Firefox, unu Internet Explorer, unn Chrome v gp.)
18. MaTepnanbHO-TeXHU4YeCKOe obecneyeHme AUCLUNIIUHDI:

CneuunanuavnpoBaHHas mebenb (CTonbl, CTynbs, JOCKa).
[ns BbINOMHEHWs1 caMOCTOsITENbHOM paboTbl obyyatolwemycs npefocTaBnsieTcss AOCTyn K

KOMMbIOTEPHON TEXHUKE C BO3MOXKHOCTbLIO MOAKIOYEHNSA K ceTn "UIHTepHeT".
[lepeHOCHOU MpoeKkmop

19. OueHo4HbIe cpeacTBa ANs NPOBeAEeHUA TeKYyLWen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OueHKkM ocBoeHusi obyvatowmmmncs yd4ebGHoro MaTepuana onpepgensietcs
COAEpXXaHNeM crieayroLmMx pasaenos AUCLMNINHDI

No HanmeHoBaHue K MHankaTop(bl)
o oMneTeH
n/n pasgena oucumnimHbl () OOCTWDKEHUS OueHouYHbIe cpeacTBa
(mogyns) KoMneTeHumnn
OvHamuka
1. | maTepuanbHOM TOYKM B I1K-2 T1K-2.1 lNpakmuy4eckoe 3adaHue
CUNOBLIX NONSIX
YuncneHHoe
MoaennpoBaHue
KyJTOHOBCKOIo MK-5.1
2. | B3aumopencTeus [1K-5 Mpakmuyeckoe 3adaHue
HEeTOYEeYHbIX 3apsa0B C IIK-5.2
NCNoNb30BaHNEM
meTtoga MonTte-Kapno
MpomexyToyHas aTTecTaums lMepeyeHb sonpocoe
dopMa KOHTPONS — 9K3aMeH lNpakmuyeckoe 3adaHue. KVIMbi

20. TunoBble OLEHOYHble cpeAcTBa M MeToAuYeCKMe MaTepuanbl, onpegensiolme
npoueaypbl OLeHMBaHUSA

20.1. TeKyWwMn KOHTPOSb yCNeBaeMoCTH

Tekywasa artrectaumsi NPOBOAUTCA B COOTBETCTBUM C [lonoxeHnem O Tekyllenm atrectauum
obyyalLwmxcss N0 OCHOBHbIM  MpodeccuoHanbHbiM  0OpasoBaTenbHbIM  NMporpaMMam
BopoHexckoro rocyaapCTBEHHOro yHMBepcuteTa. Tekywaa atrectauma npoBoautca B oopme
KOHTPOJbHbIX paborT.

Mpn NpoOXoXaeHUn TekyLlen aTTectTauumn 3anpeLtaeTcsa cnonb3oBaHne NOACKa3oK, Wnaprasnok,
MOCTOPOHHUX WCTOYHUKOB MHGOPMaumMuM, B TOM 4uUCne MOOUIbHbIX TenedOHOB W Opyrux
3NEKTPOHHbIX YCTPOMCTB. Mcnonb3oBaHme CnpaBoYHON NUTepaTypbl U APYrMX ONOSTHUTENbHbIX
MaTepranoB Takke 3anpeLlaeTcs.

KoHTponb ycneBaemocTu No AUCLMNIIMHE OCYLLECTBIIAETCS C MOMOLLBI CNeayHLWMX OLLEHOYHbIX
cpencts: 1abopamopHas paboma

TunoBoe 3apaHue Aans naboparopHou pa6oTbl

NaGopaTtopHasa paboTta Ne 1
«[lMHaMuKa maTepuanbHON TOUKU B CUMOBLIX MOMSIX».

Llenb paboTbl: YucneHHoe ModenMpoBaHue AMHaMUKM MaTepuarnbHOM TOYKN B CUINOBbIX MOSX.

TpeboBaHuMA K BbINOMHEHUIO PabOThI: BbINOMHEHNE nabopaTtopHor paboTbl NpegycMaTpuBaeT HanncaHme
nporpammsbl, peanuaytoLLen anroputm pelleHmns 3agadm Kowm ans ypaBHEHUs] ABMXEHUS MaTepuarnbHON TOYKH,
YMCNEHHOE peLleHne 3TOW 3a4ayn C BbIBOAOM pe3ynbTaTtoB B BUAe Tabnuu u rpadukos.

OT4€ET 0 paboTe NnpoBoANTCS B Buae cobecefoBaHMs 1 3aKoYaeTcs B AeMOHCTpaummu paboTel nporpamme,
06bsACHeHUW geTanewn paboTbl anroputmMa 1 OTBETOB Ha BOMPOCHI.

Kputepuu oueHKN: Ansi NonyyYeHUM OLEHKM «3a4TEHO» HEOOXOOMMO NoKasaTb BbICOKUN YPOBEHb BNageHMWs
TeopeTM4eCcKM MaTepmnarnom, yMeTb OO bACHNTb NPUHLMM paboTbl HAaNMCaHHOW NPOrpaMMbl, NPaBULHO OTBETUTL
Ha BOMNpPOCbI.

BapwmaHT 1



3agaHue: HanucaTb NPoOrpamMMy A1 YUCIIEHHOTO peLleHus 3aaaun:
MaTtepvarnbHasi To4Yka MacCbl m CTapTyeT C 3€eMHOW NMOBEPXHOCTU BEPTMKASIbHO BBEPX MO OCY Z C HayarbHOW

CKOPOCTbIO Vg. Cuny conpoTUBNEHUS BO3AYLLHOW Cpefbl BbIMUCNATL N0 hopMyne

Fres() =A-v(t)+ B- 173(0,
roe A, B - ckanapHble KOHCTaHTbl. BbluMcnnte MakcmarnbHyto BbICOTY MOABEMA Zy, gy, NONETHOE BPEMS tpyyqy,
noctpouTb rpacuku v(t) n z(t) ¢ nognMcsiMmU No 0csiM 1 NereHaom, a Takke BbIBECTU B TEKCTOBbIN (hain
thopmaTtnpoBaHHyto Tabnumuy 3HaveHun aTux pyHkumMin ana t € [0, tyqy] C Warom ty, 4, /20. YncneHHble 3HaveHns
napameTpoB: V=500 m/c, m = 0.009 kr, g = 9.8 m/c?, A = 105 H-c/m, B = 108 H-c3/m3.

20.2. NMpomexyTo4yHasa aTrecTauus

MpomexyToyHas aTTecTauusi No AWUCLMMIIMHE OCYLLECTBASETCS C MOMOLLbIO CREAYIOLMUX OLEHOYHbIX
cpeacTs: ak3ameH — KM (nepeveHb BOMpPOCOB).

Bonpochbl K 3K3aMeHy

no gucuunnuHe b51.B.05 lNpozpammuposaHue u Hay4Hble 8bl4UCIEHUS Ha si3bike Python

01. Tunbsl YMCIEHHBIX KOHCTAHT.

02. Jlornueckue onepauuu. Y CJIOBHbIE ONIEPATOPHI.

03. Crpoknu

04. Cnucku

05. Koprexu

06. CroBapu

07. ®ynkuws print(). DopmaTrupoBaHHbII BEIBOI.

08. daiinel. [lepenanpapiieHre eyaTy JaHHBIX B (aii.

09. Ureparuu 1 IAKITBI

10. Oynkiun

11. AHonumHbIe ¢pyHKIMU (onepaTop lambda)

12. I'enepartopsl

13. IMoanporpaMMsI (COTTPOTpaMMBbI)

14. Pexypcus

15. Monaynu

16. ITonyuyeHue cpaBKu

17. CtpykTypa CTpOK U OTCTYTIbI

18. UnenTudukaTopsl 1 3ape3epBUPOBaHHBIE CIOBA

19. YucnoBsle JIUTEpAITBI

20. CTpoKOBBI€ JIUTEPATIBI

21. OnepaTopsl, pa3fAeTUTeNIN U CIIeIHATBHBIE CHMBOJIBI

22. CTpOKH JOKYMEHTUPOBAHHUS

23. Moayas math

24. Moayns cmath

25. Moayns random. PaBHomMepHOe ¥ HOpMaJIbHOE pacipeaesieHus. [IpuMepsl HCITOTb30BaHMS.

26. Moayis time. Jlata. [IpoueccopHoe u cuctemMHoe BpeMs. [Ipumeps! HCIIOIb30BaHHUS.

27. Monyns array. O6mas xapakrepuctuka. Tumuaasie aTpuOyTsl (MeTob). [Tprumepsr
MCIOJIb30BaHUS.

28. Monyns numpy. Haznadenue, oOmiast XapaKTepUCTHKA, TPUMEPHI HCIIOTB30BAHMUS.

29. Monyns scipy. Haznauenwue, o0mias XapakTepucTuKa, IPUMEpPhI UCTIOIb30BAHUSL.

30. Moayns matplotlib. Haznauenue, ob1ast xapakTepucTHKA, TIPUMEPHI HCIIOIb30BaHHUS.

31. Moayns sympy. Haznauenue, o0111as xapakTepUCTHKA, IPUMEPHI HCTIOIb30BAHUS.

CDopma KOHTPOJIbHO-U3MEepPUTeNIbHOro MmatTepuana



YTBEP>XXIOAHO

3aBepytowmi kacdeapon
MaTeMaTU4eCKOro u NpuKNagHoro aHanusa

nodnuce, pacwugposka nodnucu
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HanpaeneHune nogrotoBku / cneynansHocte  01.03.02 lNpuknadHass MamemMamuka u uHghopMmamuka

Ovcumnnuna 51.B.0f.12 lNpoepammuposaHue u Hay4Hble 8blHUCIeHUs1 Ha sa3bike Python
dopma 0byueHus OuyHas

Bug koHTpons Ok3ameH

Bwupg atTectaumm lNpomexxymoyHas

KoHTponbHo-usaMeputenbHbin maTtepuan Ne__

1. Bompoc u3 crimcka BOIpocoB K 3K3aMeHy ¢ HoMepoM ¢ 1 mo 22
2. Bomnpoc u3 crucka BOmpocoB K 3K3aMeHy ¢ HomepoM ¢ 23 o 31.

MpenogaBartenb TvmoweHko H0.K
noodnucs, pacuwugposka nodnucu

KpuTepun oueHKu:

— OueHKa «OTNIMYHOY» BbICTABAETCS CTYAEHTY, ECIIM OH NOKa3blBaeT BbICOKUIA YPOBEHb
3HaHWIN MaTepuana kypca. Ha Bonpockl oTBeYaeT apryMeHTUpOBaHO, YBEPEHHO, MO
cyliecTBy. [laHbl McUepnbiBaloLLMe OTBETbI Ha BOMPOCHI K 3K3aMeHy 1 NpuBeaeHbl NpuMmepbl
KOOOB, UNIHOCTPUPYIOLLMX TEOPUIO.

— OueHka «XopoLwio» CTaBuUTCA B TOM Cllyvae, eCri CTydeHT Noka3biBaeT AOCTaTOuYHbIN
TeOpeTMHeCKMVI YPOBEHb, YMEET UIJTIOCTPUPOBaATb TEOPETUYHECKNE BOMPOCHI (bpaFMeHTaMI/I
kogos. Ho Nnpu oTBEeTE Ha 3K3aMeHe O0MnyCKkaeT HEKOTOpPbIe NMOrpeLlHOCTN. BOI'IpOCbI Ha
9K3aMeHe He Bbi3blBaloT CYyLLEeCTBEHHbIX 3anyD,HeHI/IIZ.

— OueHka «yoBNETBOPUTENBHO» CTAaBUTCSA B TOM CIyvae, eCriv CTYAeHT NnokasbiBaeT 4OCTATOUHbIN
YypOBEHb 3HaHMWI, HO Ha BOMPOCHI OTBEYaET HEYBEPEHHO UK 3aTpyaHsieTcs ¢ oTBeTaMu. CnocobeH
UNMCTPUPOBaTb OTBET NPMMEepPaMmn KOAOB TONbKO C HABOASALLMMMW BOMPOCaMMK 1 AONONHUTENbHBIMU
yKasaHusMK npenogasaTens.

- OLl,eHKa «HeyaoBneTBoOpUTENbHO» CTaBUTCA B TOM CcClny4vae, ecnnn CTydeHT He MNokKasbliBaeT
OOCTaTOYHbIN YPOBEHb 3HaHWIN, OTBET He packpbiBaeT HU OAUH U3 TEOPETUHECKUX BOMNPOCOB U
YaCTUYHO pacCKpbIT TONTIbKO OAWMH BOMNpoOC. He cnocobeH nporpaMmmMmmpoBaTtb axe npuv AonONMHUTENbHbIX
YKa3aHuAax npenogaBartens.



CocTaBuTternb FO. K. TumoLueHko
(noanwuchb)
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