Puc.

Hamucana nporpamMma Ha si3bike PYthon, u npoBeeHbI pacyueThl MU pas3ind-

HbIX R 1 h. Pacuersl mokasanm, OTHOCHUTENbHbIC MOTPEIIHOCTH MOMEHTA HHEPLIHH
T o

EMy,» YCKOPCHHIL £q, £,/ JIGKAT B Ipeiesax 15 %, B TOXe BpeMsi KaKk OTHOCUTEb-

Hasl [IOTPELIHOCTD £y, HEJOMYCTHMO Oosbinue 3HaueHus > = 60 %. IT0 00BICHS-

€TCsI TeM, YTO MU3-3a MAJIOCTH CHJI TPEHHMS1, yCKOpeHHUe Oe3 CHII TPEHHUS M YCKOPEHHeE,
C KOTOPBIM JIBHKETCS TEJIO O4€Hb OJIM3KH, M TPEThE cliaraeMoe B popmylie JJIst OT-
HOCHTENBHOMN MOTPEITHOCTH MOMEHTA CHJI TPEHHUS JaeT O0JbInoi BKial. [loatomy,
MHOT/Ia 3HAYCHHEe MOMEHTA CHUIT TPSHUS IPUHUMAET OTPHULIATEIILHOE 3HAUYCHHE.
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HUCIIOJIb30BAHHUE PYTHON IJIs1 TH)KEHEPHBIX
N HAYYHBIX PACUETOB

Crynent rp. 10303119 amko E. B.
Kangunat ¢us.-mar. Hayk, noueHt booyuenko . C.
Benopycckuii HallMOHANBHBINA TEXHUUECKUH YHUBEPCUTET

WmxeHepHble 1 Hay4YHbIE pacyeThl OJJHA M3 OCHOBHBIX YacTeil MHKEHEPHOTO
nena. X MOXKHO OCYIIECTBIIATH ¢ oMorisio Python. Python — Beicoko-ypoBHeBbIit
S3bIK [IPOrPAMMHPOBAHUs OOIIEro Ha3HAUSHWs, aKTHBHO pa3BHBAIOIIUiics. B
HacTosmmii MoMeHT, Python 3arnmaet Tpetse Mecto B perituare TIOBE c mokasa-
tenem 9,3 %. OH moaAepKuBaeT CTPYKTYpHOE, OOBEKTHO-OPHUEHTHPOBAHHOE,
GbyHKIHOHANBEHOE IporpaMMupoBanue. Python pacnipoctpaHsercst moa cBoOOIHON
JIMLIEH3UEH, TT03BOJISIONIEH HCTIONb30BaTh €ro 0e3 OrpaHNYeHUH B JTIOOBIX TPHIIO-
KEHHUSIX, paboTaeT MOYTH Ha BCEX M3BECTHBIX IUaTdhopma. [Ipumenenue Python
Ppa3HO00pa3HO, TaK KaK MOMHMO CTaHAAPTHON OHOJIIMOTEKH CYILIECTBYET OTPOMHOE
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https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%81%D0%BE%D0%BA%D0%BE%D1%83%D1%80%D0%BE%D0%B2%D0%BD%D0%B5%D0%B2%D1%8B%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%81%D0%BE%D0%BA%D0%BE%D1%83%D1%80%D0%BE%D0%B2%D0%BD%D0%B5%D0%B2%D1%8B%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%BE%D0%B1%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%BE%D0%B1%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5

MHOKECTBO MPUKIAAHBIX OubimoTek 11 Python B cambix pasHbIx obnacTsx (BeO,
0a3bl TaHHBIX, 00Pa0OTKa M300paKeHUH, 00pabOTKA TEKCTAa, YUCICHHBIC METO/IBI,
TIPUJIOKEHHMS! OTIEPAlIMOHHON CUCTEMBI, MAIIMHHOE 00y4YeHue U T. A.). Python ¢ na-
keramu NUmMPy, SciPy u MatPlotLib akTuBHO ncnob3yeTcs Kak cpeaa Ut HHKe-
HEPHBIX U HAYYHBIX PACYETOB B KAYECTBE 3aMEHBI PACIIPOCTPAHEHHBIM CIIEIHAIH-
3MPOBAHHBIM KoMMepueckuM makeram Matlab, IDL u apyrum. NumPy — 3to pac-
mupeHue s3bika Python, mobGassromee moaaep KKy OOTbITIX MHOTOMEPHBIX Mac-
CHBOB W MaTPHII, BMECTE C OOIBIION OMOMMOTEKOH MaTeMaTHIeCKNX (PYHKIN 1t
oreparii ¢ 3TuMH MaccuBaMu. OH COAEPIKUT TaKkke MHCTPYMEHTHI JUIS MHTETpa-
uun xoma C u Fortran, ¢pyHKINM THHEHHOM anreOphl, TakKe MOXKET HCIIOIB30-
BaThCs KaK 3P OEKTUBHBIM MHOTOMEPHBII KOHTEHHEP OOIINX JaHHBIX. SCIPY — GHO-
JIHOTEKA JJIs s1361Ka PYthON ¢ OTKPBITHIM HCXOIHBIM KOIOM, TIPEAHA3HAYCHHAS TSI
BBITIOJIHEHUSI CJIOKHBIX BBIYHMCICHUI. OHA CIEPKUT MHCTPYMEHTBI JUISl PELLICHHs
OOBIKHOBEHHBIX (D (hepeHIIaNbHbIX YPaBHEHHH, BBIYHUCICHUS] HHTETPAJIOB, T10-
HCKa MUHUMYMOB ¥ MAKCUMYMOB (pyHKIMI, ONOINOTEKY ClIeIMAIbHBIX (DYHKIIHI;
00pabOTKK CHTHAJIOB M M300pakeHUH, craTucTiyeckue GyHKuuu, u ap. SciPy co-
CTOMT M3 MOAINAKETOB, OXBATHIBAIOIINX Pa3JIMUHbIe 00JIACTH HAYYHBIX BBIYHCIIC-
uuit. MatPlotLib sBiastercst makeTom miis BU3yanusalyu JaHHBIX ABYMEpHO (2D)
u (3D) rpadukoii. CymecTByIOT,  APYTHE MAKETHI, IpeIHa3HAYCHHBIC IS dTHX
ueneil. Pacumpenue SciPy moker B3aumojeiictBoBats ¢ PyTables — uepapxuue-
CKoM 0623011 JaHHBIX, pa3pabOTaHHOW AJIS YIIPAaBICHUS OOJIBIINMHU 00BEMaMU TaH-
HBIX. JI7151 pelieHus ypaBHEHHUI B YaCTHBIX IPOU3BOTHBIX MOYKHO BOCIIOJIE30BATHCS
naketom FiPy. CymiecTBylor OHOMMOTEKH [UIi CHMBOJBHBIX BBIYHCIICHUIA
Symbolic 1 SymPy. Bce ato memaer Python momnesusim 1 3 (heKTHBHBIM HHCTDY-
MEHTOM HHXXEHepa.

YK 616-073.082.4
IPODEKT JOIIJIEPA U EI'O TIPUMEHEHUWE B ME/IULIUHE

Crynent rp. 11307119 Kosanes U. B.
Hokrop ¢wus.-maT. HayK, npodeccop Crupuna JI. IT.
benopycckuil HaMOHAJIBHBIN TEXHUUECKUHM YHUBEPCUTET

Oddext Jlommepa cOCTONT B M3MEHEHUH YaCTOTHI BOJIH, BOCIPUHUMAEMBIX
HaOmroaTeeM (IPUEMHHUKOM ), BCIICICTBHE OTHOCHUTEIBHOTO JIBUYKCHUS UCTOY-
HUKA BOJH U HaOJIIOaTeNs.

Ecnu 3ByKkoBast BOJIHA C 4acTOTOW V, W3JTydaeMasi ICTOYHHKOM, OTPaKaeTcst
OT ABIDKYIIETOCS MPENSATCTBUSA, TO YaCTOTa OTPAaXCHHOW BOIHBI, PETUCTPUPYE-
Masi IPUEMHHKOM, HaXOJSIIUMCS PSAJAOM C WCTOYHHUKOM, OYIET OTIHYaThCS
OT YaCTOTHI V, U3IyIaeMOW UCTOUYHUKOM (MCTOYHHMK M HMPUEMHHK HEIOABHIKHBI
OTHOCHTEINIBHO cpenbl). B atom ciyuae addekr Jormnepa mposBisieTcs ABaXKIbI.
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https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D1%83%D1%82%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/NumPy
https://ru.wikipedia.org/wiki/SciPy
https://ru.wikipedia.org/wiki/Matplotlib
https://ru.wikipedia.org/wiki/Matlab
https://ru.wikipedia.org/wiki/IDL
https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/Python
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%85%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/Matplotlib
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0#%D0%94%D0%B2%D1%83%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0_(2D)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0#%D0%94%D0%B2%D1%83%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0_(2D)
https://ru.wikipedia.org/w/index.php?title=PyTables&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BC%D0%B2%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/w/index.php?title=SymPy&action=edit&redlink=1

