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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH mpoBOIUTH UCCIICIOBAHUS MATEPUATIOB U U3ICTHI 2JIEKTPOU30JISIIIMOHHOM,
KaOeIbHON ¥ KOHJICHCATOPHON TEXHUKH
NI-2 [IpoBoaUT HcCIeAOBAHUS XapAKTEPUCTHK U3ICTUH JICKTPOU30JIAIIMOHHOM, KaOeIIbHON
Y KOHJICHCAaTOPHOM TEXHUKHU

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [IpoBepka 3aganus
1. IHTepakTHBHBIE pacyeTHBIEC MPUIIOKEHUE U OPraHU3aNUs IPOBEICHUS MHOTOBAPHAHTHBIX
pacuetoB B cpeze Jupyter NoteBook. Anumarnus (KontponsHas padora)
2. Jluneitnas anreOpa, pemenne nuddepeHnnanbueIx ypaBHeHnit. Hayunas Buszyanuzanus
(KonTpoawpHas pabora)
3. Meroauka npoBeIeHHs HAyYHO-TEXHIUYECKUX U HHKEHEPHBIX pacdyeToB. [IponpuerapHoe u
cBOOOAHOE TporpaMMHOE 0OecriedeHre U Hay4HbIX UCCIICJOBAHUM U MHKEHEPHBIX
pacuetoB (KontponsHas pabota)
4. O6bexTHO-opueHTupoBanHoe nporpammuposanue (OOII) B Python (KontponsHas pabora)
5. Ilpuémsl nmporpammupoBanus Ha Python (Kontponbnas pabora)
6. Pabota ¢ maccuBamu NumPy (KoHTponbHas pabota)
7. PacuetHoe 3ananue N2. ([lomamiHee 3aaHue)
8. Pacuernoe 3ananue Nel ([lomamrHee 3aganue)
9. CratucTHKa M CTATUCTHYECKOE MoJiennpoBanue B skocucteme Python (KonTponbHas
paborta)
10. Tunst nansabix Python. Crannaptaas 6ubimoreka (KontponbHas padoTa)

BPC aucuunavHbl

2 cemecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

HNunekc KM- | KM- | KM- | KM- | KM-

Paznen nucrumnianHel KM: 1 2 3 4 5

Cpox KM: 4 8 12 15 15

Metoauka mpoBeeH!S] HAYYHO-TEXHUYECKUX U
WH)XEHEPHBIX pacueToB. [Iponpueraproe u cBo0o1HOE
IporpaMMHOe obecriedeHue JIJIsl HAyYHbIX UCCIIeI0OBaHUI

MeTtouka MpoBeIeHUS HAYYHO-TEXHUYECKUX U
MHXEHEepHBIX pacyeToB. [IponpuerapHoe u cBoOOIHOE + +
nporpaMMHoe o0ecrieyeHue Ui Hay4YHbIX HCCIIeI0BaHuH

[Tpuémbl nporpammupoBanus Ha Python




[Tpuémer nporpamMmmupoBanus Ha Python + +
Tunel nanapix Python. Cranmgapthas Oubnmmoreka
Tunel nanapix Python. Crangaprhas Oubmmoreka + +
O0bexTHO-OpueHTHpoBaHHOE porpammupoBanue (OOII) B
Python
O0bexTHO-OpueHTHpoBaHHOE IporpammupoBanue (OOII) B + +
Python
Bec KM: | 20 20 20 20 20
3 cemectp
Beca KOHTpOIBHBIX MeponpUsITHL, Y0
O — WNunexc KM- | KM- | KM- | KM- | KM-
ASITAHEN KM: 6 | 7 | 8 | 9 | 10
Cpox KM: 4 8 12 15 15
Pa6ora ¢ maccuBamu NumPy
Pa6ora ¢ maccuBamu NumPy + +
Jluneiinas anredpa, pemenue audQepeHnrnatbHbIX
ypaBHeHuM. HayuyHas Bu3yanusanus
Jluneiinas anredpa, pemenue audQepeHnratbHbIX + +
ypaBHeHuM. HayuyHas Bu3yanusanus
HHTepakTUBHBIE PACUETHBIE MPUIIOKEHUE U OpraHU3alus
IIPOBE/IEHUS] MHOTOBapUaHTHBIX PacyeToB B cpese Jupyter
NoteBook. Annmarus
WHTepakTUBHBIE pPACUETHBIE MPUIIOKEHUE U OpraHU3alus
IIPOBEJCHUS MHOIOBAPUAHTHBIX pacueToB B cpeze Jupyter + +
NoteBook. Aanmarus
CratucTuka u CTaTUCTUYECKOE MOJIETMPOBAHUE B
skocucteme Python
CratucTuka u CTaTUCTUYECKOE MOJIETMPOBAHUE B + +
skocucrteme Python
Bec KM: | 20 20 20 20 20

$06m1as gacts/Jy1s1 MPOMEKYTOYHOMN aTTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE

[1K-1 N-2nk-1 [TpoBoaut | 3HaTh: Meroauka IpoBeACHUS HAYYHO-TEXHUYECKUX U NHKEHEPHBIX PACUETOB.
UCCIICI0BaHMS METO/bI U OMOINOTEKH, [IponpuerapHoe 1 cBOOOAHOE ITPOrpaMMHOE 0OecrieueHe Ul HayYHbIX
XapaKTEPUCTHUK U3JIeNUN | IpUMEHsIEMbIE IPU HAYYHO- | UCCIEI0BAaHUI U UHXKeHEpHbIX pacueToB (KoHTponbHas paboTa)
3JIEKTPOU3OJIALIUOHHOM, TEXHUYECKUX U [Tpuémel nporpammupoBanus Ha Python (KonTponbsHnas pabota)
KabempHOU U | MH)KEHEPHBIX pacyérax B Tuner nanaeix Python. Crangapraas 6ubmmoreka (KontponbHas pabora)

KOHHGHC&TOpHOﬁ TCXHHUKU

skocucteme Python
MOJIXO/BI K 00paboTKe U
IIPEJCTABICHUIO
pe3yabTaTOB HAYYHO-
TEXHUYECKUX pacuéToB
TEXHOJIOTMY HAYYHOU
BU3YyaJIM3alluU B 9KOCHCTEME
Python

YMers:

HCIOJIb30BaTh CPECTBA
skocuctemsl Python,
BKimouass NumPy u Scipy
00paboTKH U aHaTu3a
pE3yIbTaTOB PAcCUETOB
UCIOJIb30BATh PUEMBbI
CTaTUCTHYECKOTO
MOJICIIUPOBAHUS JUIS
peteHus
npogeccuOHANbHBIX 3a/1a4
peann30BBIBATH MPOCTHIE

O6bexTHO-opueHTHpOoBaHHOE porpammupoBanue (OOIT) B Python
(KonTposbHas paboTta)

Pacuernoe 3aganue Nel ({omarinee 3aganue)

Pa6ora ¢ maccuBamu NumPy (KontpoinbsHas pabota)

JIuneitnas anrebpa, pemenue AuddepeHnnanbHbIX ypaBHeHuit. Hayunas
Bu3yanuzanus (KontponsHas pabora)

WHTepakTUBHBIE pacueTHBIC MPHIIOKEHNE U OPTaHU3alMsl IPOBEACHUS
MHOTOBapUAHTHBIX pacueToB B cpene Jupyter NoteBook. Annmarius
(KonTposbHas paboTta)

CrartucTrka u CTaTUCTHYECKOE MOJISTUpPOBaHKE B 3kocucTeme Python
(KonTposbHas paboTta)

Pacuernoe 3aganue N2. ([lomaninee 3a1anue)




MaTeMaTHYeCKUEe MOJCIH
IIpEeIMETHOM 00aacTu B
skocucreme Python
UCIOJIb30BATh CPE/ICTBA
CTaH/IaPTHOW OMOIHOTEKH
Python

WCIOJIb30BATh CPE/ICTBA
skocuctemsl Python s
peanuzanuu
MaTeMaTHYeCKUX MOJIeel B
npoecCHOHATLHON 00JIacTH
UCIOJIb30BaTh CPE/ICTBA
Hay4YHOU BU3yaJIM3aluU
skocuctemsl Python s
WHTEPIPETAINN PE3YIIbTATOB
pacueToB

MPUMEHSTH OMOTHOTEKY
matplotlib ans
MPEJCTABIICHHUS PE3YyIHTATOB
Hay4YHO-TEXHUUYECKUX U
WH)KCHEPHBIX pacy€TOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
2 cemecTp

KM-1. MeToauka npoBe/ieHUsI HAY4YHO-TEXHUYECKHX U HHKEHEPHbIX PACY€TOB.
IIponpueTrapHoe u ¢cBO0OHOE MPOrPaAaMMHOe O0ecredeHue Il HAYYHbIX UCCJIeI0BAHUIN U
HHKeHEPHBIX PacyeToB

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KoHTpoILHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeieHHsi KOHTPOJbLHOro Meponpustusi: KoHrposbHas paboTra mpoBOJIUTCA B
aynutopHoe BpeMs. [IpoBepka MUCHbMEHHBIX OTBETOB OCYIIECTBISIETCS BO BHEAYAUTOPHOE BpEMS.
[IpoBepsieTcst NpaBMILHOCTD U IMOJHOTA OTBETOB HA BOIIPOCHI

Kpartkoe cogepxanue 3ajaHusi:
KonTponbHas paboTa HampaBIeHa Ha IPOBEPKY 3HAHMIA O MOIX0Aax K 00paboTke 1

MMPEACTABJIICHHUIO PE3YJIbTATOB HAYYHO-TCXHUYCCKUX paC‘IéTOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MeTOoAbl U OUOINOTEKH, 1.Kakue cucreMsl U1l IPOBENECHNS HAYYHO-TEXHUYECKHUX
IIPUMEHSEMBIE  IIpU Hay4HO- U MH)XXEHEpHBIX pacueToB Bel 3Haere? CpaBHUTE UX
TEXHUYECKUX M  HMHKXEHEPHBIX MEXy coOoi

pacuérax B 3xocucreme Python 2.ITouemy nipu ipu paccmoTtpenun Python B kauecTBe

CHCTEMBI JJIs IPOBEJCHHUSI HAYYHO-TEXHUUYECKHUX U
MHXEHEPHBIX PACUETOB FOBOPUTCS 00 9Kocucmeme
3.Ilepeuncanre mMpeuMMyIIEeCTBa U HETOCTATKU
skocuctembl Python B kauecTBe mnaTdopmsbl 1t
MPOBEICHNUS HAYYHO-TEXHUYECKUX M WHKEHEPHBIX
pacueros.

4.Cpasuure skocuctemy Python ¢ apyroit u3BecTHoi
Bawm cucremoii npoBeeHNs HAyYHO-TEXHUYECKUX
pacuetoB, Haripumep, Mathcad

5.Kak nexoMIio3unms uCrosb3yercs pu PeIICeHHN
pacyeTHBIX HAYYHO-TEXHUYECKHX 3a7a4

6.00bsicHUTE POJIb OMONIHUOTEK AJIsl PELIEHUS] paCUETHBIX
3aja4 B 3kocucreme Python

7.Yem 00bsicHsAETCS HEOOXOAUMOCTh UCTIOIb30BAHUS
TUCTPUOYTUBOB Mpu paboTe ¢ Ikocuctemoit Python mpu
MPOBEICHUN HAyIHO-TEXHUIECKUX PAcUeTOB
8.Ilepeuncnure 1 00BICHUTE MPEUMYILECTBA U
HEJ0CTaTKU UCIIOJIb30BaHUS PONPUETAPHOTO U
CBOOOHOT'O IPOTPAMMHOTO OOECTIeYeHUs IS
BBITTOJIHEHUS] HAYYHO-TEXHUYECKUX PACcUETOB.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80




OnucaHnue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABISIETCS €CJIH 3aJaHue
BBITTOJIHEHO B TIOJTHOM 00'bEME HMJTH BBITIOJTHEHO NMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 710
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CIIM 3a/IaHUE MPEUMYILECTBEHHO BBITIOJHEHO

KM-2. IIpuémsbl nporpammupoBanus Ha Python

®opmbl peaymzanun: IIposepka 3aganus

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTpoabHoro meponpustusi B BPC: 20

IIpoueaypa mnpoBeleHHsi KOHTPOJbHOro MeponpusTusi: KoHTponbHas paboTa HIpOBOJIUTCS B
aynutopHoe Bpems. [IpoBepka MUMCbMEHHBIX OTBETOB OCYLIECTBIISETCS BO BHEAYAUTOPHOE BpPEM.
[IpoBepsieTcs NpaBUIBHOCTD U NIOJHOTA PELIEHUS 3a1a4

KpaTlcoe CodcpiKaHME 3aJaHUS:
KOHTpOJ'IBHaSI TOYKa HallpaBJICHA Ha ITPOBEPKY 3HAHUH 10 Hay‘lHOﬁ BU3YyaJIn3alluu B

skocucteme Python u ymenuit ucrons3oBaTh cpeacTBa ctannaptTHoi oubmmoreku Python

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh:  TEXHOJOTMU  HAyYHOMU 1.CpencrBamu yepenaimbeil rpa@ku HamMCaTh CKPUIT
BU3yalIM3alUd B  DKOCHCTEME JUIsL PUCOBAHMUS
Python

2.CpeactBamu 4yepemnanibeid rpaduK HamucaTh CKPUIT
JUISL PUCOBAHUS




3.CpenctBamu uepemnaiibeii rpaduki HaUucaTh CKPUIIT
JUTSl PUCOBAHMS

4.Hanucatpb (GyHKLHUIO JJIs1 pUCOBAHUS MPABUIIBHOTO
MHOI'OYTOJIbHUKA C n-BepliMHamMu. OyHKIUY NIEpe1aBaTh
J(Ba ITapaMeTpa: N- 4YUCJIO BEPIIMH MHOIOYIOJIbHUKA, R -
paguyc OIMCAaHHON OKPYKHOCTH

5.HanucaTth QyHKIMIO UIs1 pUCOBAHMS 3BE3bI C N-
BepmmHaMu. QyHKIIMHY [TepeaaBaTh TP MapaMerpa: n-
YHCJIO BEPIIMH MHOTOYTOJIbHUKA, R - paanyc onucanHoi
OKPYKHOCTH, PaJilyC BIIUCAHHON OKPY>KHOCTH.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-3. Tunbl 1anabix Python. Ctangapraas 6udanorexka

®opmbl peamzanuu: IIposepka 3aganus

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec koHTpobHOr0 MeponpustTusi B BPC: 20

IIpoueaypa npoBeaeHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa HIpOBOIUTCS B
aynutopHoe Bpems. [IpoBepka MUCBbMEHHBIX OTBETOB OCYIIECTBISETCS BO BHEAYAUTOPHOE BpEM.
ITpoBepsieTcst NpaBUIBHOCTD U MIOJHOTA PELICHUS 3a1a4

KpaTKOC CoA€cpKaHHuE 3alaHUA:
KOHTpOJ’IBHaH TOYKa HallpaBJICHA Ha MIPOBEPKY YMGHI/Iﬁ HCIIOJIB30BATh CPCACTBA Haquoﬁ

BU3YaIH3aIluU 3KOCUCTeMBI Python 1yist HHTEpTIpeTaIiuy pe3ysIbTaToB pacucToB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MoaxoAbl K oOpaboTke u 1.Kakue cpencrBa Hay4HOM BU3yaJld3aluu
IPEeCTaBICHUIO pe3yiIbTaToB UCIOJB3YIOTCS B 3KocucTeMe Python
Hay4YHO-TEXHUUYECKUX pPacyEToB 2.Kak BcTpauBaroTCs pe3ysbTaThl BU3yaJIU3alllUU B

OJIOKHOTHI Jupyter

3.Kak coxpaHsI0TCS pe3ysIbTaThl BU3yaIH3alluy B
¢aiinosoii cucreme? Kak Hy»HO 1MOJIroTaBiIMBaTh
PUCYHKH MONUTPAUIECKOTO KaueCcTBa, MPUTOIHBIC IS
yOIMKaIuU

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-4. O0bexkTHO-0pHeHTHPOBaHHOE porpammuposanue (OOII) B Python
®opmbl peamnzanuu: [Iposepka 3aganus

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora
Bec konTposbHoro meponpusitusi B BPC: 20

10




IIpoueaypa npoBeaeHHs] KOHTPOJbHOro MeponpusaTusi: KoHrponbHas paboTa mpoBOIUTCS B
ayauTopHoe Bpems. IIpoBepka MUCHbMEHHBIX OTBETOB OCYLIECTBISIETCS BO BHEAYJUTOPHOE BpEMs.
ITpoBepsieTcst NpaBUIBLHOCTD U IIOJHOTA PELIEHUS 3a1a4

Kpatkoe cogepxanue 3a1aHusi:
KonTtponbpHOE MepornpusTiue HalpaBiIeHO Ha MPOBEPKY 3HAHUI IO 00BEKTHO-
OpUEHTUPOBAHHOMY IporpaMmMupoBaHuio Ha Python

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: HUCHONB30BaTh  MPUEMBI 1.UccnenyiiTe nmonoxxeHne KOpHEH QYHKIUHU JUIS
CTATUCTUYECKOTO MOJICITUPOBAHUS ypaBHeHHs cos(x)-tg(ax) mis 0<x<1.5 u 0.1<a<l.
JUI pemieHus: npoecCuOHATBHBIX C nomo1sIo J11000# IPOLEypHl peIIeHus

3a1au anreOpandyeckux ypaBHEHUN BBHIYHUCIUTE U HAPUCYHUTE

3aBUCUMOCTh KOPHSI YPAaBHEHHS OT a
2.WccnenyiiTe MojaoKeHUEe KOPHEH ClIenyrolei
GbyHKINU:
import scipy.special as sp
def cn(x, m, v):

return sp.ellipj(x, m)[1]+v
31ech X — IPOCTPaHCTBEHHASI KOOpAUHATA, m, V —
napametpsl, 0<=Xx<=10 0<=v= 0.8. lccrenoBanue
nposenute a1 m=0.3, 0.6, 0.9. Kak npu s3tom Oyzer
MEHSTHCSI MECTOIOJIOKEeHHE HyJel. Caenarh 3TO MOXKHO
¢ nmoMoIplo Gynkuuu matplotlib contour, 3anaB
3HaueHUs ypoBHs, paBHoe 1. [lyis GyHKImu cn u3
nepBoro nmyHkTa 1 m=0.8 ¢ mOMOIIbIO 000
IIPOLIEAYPBI PELICHNS YPABHEHHM IOCTPOUTE
3aBUCHUMOCTH TIOJIOKEHUS OJTHOTO U3 KOPHEH ypaBHEHHUS
ot v. Hapucyiite rpadux.
3.MccnenyiiTe Noa0KeHNE KOPHEN CIEAYIOIIEH
¢byHKIUU:
import scipy.special as sp
def dn(x, m, v):

return sp.ellipj(x, m)[2]+v
371ech X — IPOCTPaHCTBEHHASI KOOpAMHATA, M, V —
napamerpsl, 0<=x<=10 0<=v= 0.8. lccnenoBanue
nposeaute aist m=0.3, 0.6, 0.9. Kak npu sTom Oyznet
MEHSTBCSI MECTOIOJIOKEHUE HyJIel. Caenarb 3TO MOXKHO
¢ momoIeto GpyHkiuu matplotlib contour, 3a1aB
3HaueHus ypoBHs, paBHoe 1. [lng dpynkuuu dn u3
nepBoro nyHkra 1 m=0.8 ¢ moMoIbko 000
MPOLIEAYPHI PEIICHHS] YPABHEHUM MMOCTPOUTE
3aBUCHUMOCTbH TTOJIOKEHUS OJTHOTO U3 KOPHEH ypaBHEHUS
ot v. Hapucyiite rpagux.
4. PaccMOTpHUTE IEKTPUIECKYIO CXEMY, COCTOSIIYIO U3
ucrounuka DJ[C (E), pe3ucropa u HeTMHEHHOTO
anemenTa NE, 3a1aHHOr0O BOJIBT-aMIIEPHOM
xapakrepuctukoit (BAX): i=u**3, rae i, u — Tok u
HamnpsDKeHUe Ha HelTnHeitHoM anemenTe E(t)=cos(t).
CocraBbTe ypaBHEHUE LIETIH OTHOCUTENIBHO HaIpPsKEHUs
Ha HEJIMHEHHOM JJIEMEHTE.
[TocTpoiiTe 3aBUCUMOCTb HANPSKEHHS U TOKa Ha
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HenuHenHoM aneMenTte npu R=1 Om u R=0.2 Om. s
sTOro Bam mpuneTcs pemuTh ypaBHEHHE IS KaXKI0TO
E(t). ITocTpoiite rpadmku 3aBUCUIMOCTEH, Ha ABYX
pucyHkax ot Bpemenu ot 0 1o 10

5.Uccnenyiite moiokeHue mepBoro Hys pyHKIUN
beccens Yq(x) or nopsaka q. @yHKIMS BBIYUCIIAETCS
TakK:

import scipy

scipy.special.yv(q, x)

3/1€Ch X — MOCJIEI0BATENIbHOCTD 3HAUEHUH, JIJIs1 KOTOPBIX
BeruncisieTcs pyHknus, 0<=q<l — nopsaox.

[ocrpoiite Tpaduxu yv(q, x), rae 0<=x<=10, g=0, 0.1,
0.2,0.3,0.4.,0.5

C nmomo1sIo 11000 IPOLEypHl peIIeHUs
anredpanvyeckux ypaBHEHUN BBHIYHUCIUTE U HApUCYUTE
3aBHCUMOCTh IOJIOKEHHS MIEPBOTO HYIISI (YHKIIHH OT
snauenusi q=0, 0.01, 0.02, 0.03, ...0.47, 0.48, 0.49, 0.50

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

KM-5. PacuerHoe 3aganue Nel

®opmsl peasmzanuu: IIposepka 3aganus

Tun KOHTPOILHOr0 MeponpuAaTHA: JlOMalllHee 3a1aHHe

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHUsi KOHTPOJIBLHOIO MepONpPUATHA: PacueTHOE 3aJaHuE BBINOIHAETCA BO
BHEAayAUTOpHOE BpeMms. IIpoBepsieTcs MUCbMEHHBIX OTBETOB OCYILECTBIISIETCS BO BHEAYIUTOPHOE
Bpems. [IpoBepsieTcss KOPPEKTHOCTh HCIHOJIB30BAHUS OUOIMOTEK SKOCHCTEMBI Ul peIIeHUs
ITOCTaBJIEHHBIX 33/1a4, a/ICKBaTHOCTh PEIICHUs Ka4eCTBO MPEACTABICHUS MTOJYYEHHBIX PE3YJIbTATOB

Kpartkoe coagep:xkanue 3a1aHuA:
OCHOBHBIM Ha3HauUEHHEM KOHTPOJIHHON TOYKH SIBJISIETCS TIPOBEpKA YMEHHUH NCIIOIB30BATh
cpezacTBa cTangapTHoi 6ubnuoreku Python. ITpuBercTBYyeTCs perieHre pacyeTHbIX 3a1a4,
CBSI3aHHBIX BBITIOJJTHEHHEM MarucTepCKOi TuccepTanuu

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMeTh: UCMNOIB30BaTh CPEACTBA 1.PaccmaTtpuBaem ciyuaiinbie 6myxaanne 1000 gactwuir.
Hay4YHOU BHU3yaJIU3alluU [IycTh yacTHIIbl B HAYAIbHBIN MOMEHT HaXOMASTCS B
SKOCHCTEMBI Python JUISt Touke ¢ koopauHatamu (x=0, y=0). Ha kaxxiom mrare
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MHTEPIIPETALUA pe3yJIbTaTOB YaCTHLBI MOTyYacT Cy4alHble HOPMaIbHO

pacueToB pacnpe/iesieHHbIe IPUPALICHHs] KOOPANHATa CO CPEAHUM
3HAYEHUEM HOJIb U CPETHUM KBaJIpPaTHYHBIM
oTkiioHeHHeM 1. Moaenupyem Onyxaanust 1000 yactun
Ha 100 marax. HapucoBartp, kak Oy/1eT 3aBUCETh
MaKCHMaJIbHOE PACCTOSIHUE YacCTHI] OT Hayaya
KOOpJUHAT OT LIara

2.11o naHHBIM, NIOJIYYEHHBIM OT IPENOo1aBaTels,
Hanucath GYHKLUUY [T pacyeTa TeMIIEPaTypHbIX U
KOHLIEHTPAaLMOHHBIX 3aBUCUMOCTEN MOJIYITPOBOJHUKOB.
OObecneunTh BHU3YaJIM3ALUIO 3aBUCUMOCTH
KOHIICHTPALIUU OT 0OpaTHOI TeMnepaTyphl B IPUMECHBIX
IIOJIYIIPOBOTHUKAX

3.BbINOIHUTE aNNpPOKCUMALUIO BOJIBT-aMIIEPHOI
XapaKTePUCTUKH MTOJYITPOBOJAHUKOBOTO IpUOOpa,
MIPETIOKEHHOTO MPENOIaBATENIEM, C IIOMOIIBIO
CIUIaiHOB ¥ NOJMHOMOB. [IpoaHanu3upoBare Ka4eCcTBO
aNMpPOKCUMAINH, €€ PU3MUECKYIO0 PeaTn3yeMOCTh.
Bri6path ontuManbHyto anmpoxkcumanuio BAX.

4.11o naHHBIM, IOJIYYEHHBIM OT IIPENOAABATENS 110
BPEMEHHBIM 3aBUCHMOCTSIM TOKA B KOHJEHCATOPE,
OIIPEAEINTh BPEMEHs PEJIaKCALUN

Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE AJIS PEIICHUs 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

3 cemecTp

KM-6. Pa6oTa ¢ maccuBamu NumPy

®opmbl peanuzanuu: [IpoBepka 3amanus

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHs] KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa MpoBOIUTCS B
ayauTopHoe Bpemsi. [IpoBepka MMChMEHHBIX OTBETOB OCYIIECTBISICTCSI BO BHEAYTUTOPHOE BPEMSI.
[TpoBepsieTcst MpaBUIBHOCTh U MOJTHOTA PEIICHUS 3a/1a4

KpaTkoe cogep:kaHue 3a1aHus:
KonrtponbHas paboTa HarpaBiieHa Ha KOHTPOJIb YMEHHUS UCIIOJIb30BaTh CPEJICTBA SKOCHCTEMbI
Python s peanuzanuu MaTemMaTHueCKUX MoJiesel B mpodeccroHalbHOM 061acTi
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: HCHONb30BaTh CPEACTBA 1.3arpy3uTe pUCYHOK C €HOTOM M3 OMOINOTEKU
cTaHgapTHOU 6ubmoTteku Python scipy.misc (Mbl pabOTaIM C HUM Ha MPaKTHYECKUX
3aHTHsIX). C momolkko onepanus ¢ maccusoM NumPy
MIEPEBEPHUTE €r0 OTHOCUTEIHLHO FTOPU3OHTAIBLHOM U
BEpTUKAJIBHOU ocell. HapucyiTe ucXoaHbI U
MOJYYUBIIUKCS PUCYHOK. BBITIOTHUTE HEIMHEITHOE
npeoOpa3oBaHne UCXOJHOTO PUCYHKA 1O popmyIie
(MHTEHCUBHOCTH THKceNa.255)**2*255. TlpencraBbTe
TPU BapHaHTa MPeoOpa30BaHHOTO PUCYHKA B MATUTPax
gray_r, PuBu, Spectral

2.3arpy3uTe pUCyHOK C €HOTOM M3 OUOIMOTEKU
scipy.misc (Mbl pabOTaIM C HUM Ha MPAKTHIECKUX
3aHsaTusIX). [logymaiiTe, Kak MOJy4UTh HETATUB PUCYHKA.
YMeHbIIHTE pa3pelieHue npeoOpa3oBaHHOIO PUCYHKA,
oto0Opakasi KaKIyIo ISTYIO CTPOKY U cTo0erl.
OTo6pa3uTe NOIyYUBIIUNACS PUCYHOK C TIOMOIIBIO
plt.imshow() B Tpex pa3muyHBIX maTUTpax. MIMs maauTpsel
nepeaaeTcss B M(MEHOBAaHHOM MapaMeTpe cmap.
[TocMoTpeTh, Kakue UMEIOTCS MaTUTPhI, MOKHO, 33/1aB
MIPH BbI30BE ()YHKIIMU POU3BOJIBHOE UMSI TAIATPEI.
3.CpencrBamu NumPy HanumunTe QyHKIUIO, KOTOpast
OCYIIECTBIISIET YHCIeHHOE M HepeHInpoBaHIE IO
dopmyne:f(x[i+1]) - F(X[i])/(x[1+1]-x[i]). DyHKIHH
nepenaroTcs MmaccuBbl X U pyakus f. Bo3Bpamaer
(GyHKIMS MaccuB 3HAYCHUN TPOU3BOIHON. [{UKiIbI HE
WCTIOJIB30BATh.

BeiBenute Ha ouH rpaduk GyHKIMIO X**2 1 eé
MIPOU3BOJIHYIO, TIOJTYYCHHYIO YUCICHHBIM
nuddepeHIMpoBaHuEM

Ha otpeske [0,1] .. L{ukibr He ucnonb3oBaTh. Yucio
pa3buenuii no ocu x pasHo 1000

4.CpenctBamu Numpy creHepupyuTe MaccuB U3 n
PaBHOMEPHO paclpeesIeHHbIX Ha oTpeske [0, 2]
CIIy4alHbIX yucen. /[ creHepupoBaHHOM
MI0CTIeI0BATEIbHOCTH MOCTPOITE MacCUB, SJIEMEHTHI
KOTOpOTO paBHbI cymMMe 2, 3, 4...n 3JIEMEHTOB,
HapuCyHTe 3aBUCHUMOCTb.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJHEHO MTPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "XopoIio" BEICTaBISIETCS €CIH
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BBITIOJHEHO

KM-7. JIuneiinas ajareopa, pemenue nuddepeHunaibHbiX ypapHenuid. Hayunas
BU3YyaJIHU3alUs

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeieHHsi KOHTPOJbLHOro Meponpustusi: KoHtposbHas paboTra mpoBOJIUTCS B
aynutopHoe BpeMs. [IpoBepka MMCHbMEHHBIX OTBETOB OCYIIECTBISIETCS BO BHEAYAUTOPHOE BpEMSI.
[IpoBepsieTcst NpaBUIILHOCTD U MOJHOTA PEIICHUS 337124

Kpartkoe cogep:kanue 3aiaHuA:
KonrtponbHas pabora HarpaBiieHa Ha Ha KOHTPOJIb YMEHHUS UCTIOIb30BATh CPEICTBA
skocucremsl Python, Bkimtouas NumPy u Scipy 00paOoTku 1 aHanu3a pe3yabTaToB pacuéToB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: HCHOJB30BaTh CpPEACTBA 1. Hanumre (QyHKIHIO, KOTOpPask 3aNI0HSIET MAaTPHILY
9KOCUCTEMBI Python JUTST (nN*n) cirydaliHBIMU YKCIIAMH, PACIIPEICIICHHBIMU
peanu3au MaTeMaTHYECKUX HopMalbHO ¢ mapamerpamu (0, s). Paccunraiite 1uist STon
Mojeneii B MpogeCCHOHAIBHON MaTPUIIBI OIPEICIIUTEINb, YUCIO 00YCIOBICHHOCTH U
obnactu HopMmy. IIpoBepbTe HCTUHHOCTH TOXkAECTBA ||A * A71|| <

[|A]] * ||A71]||.. ®ynkuuu nepenaercs n, S, BO3BpaIaeT
GyHKIUS 3HAYSHUSI ONIPESIUTENS, YhCIia
00yCIIOBJICHHOCTH ¥ HCTUHHOCTD ITPOBEPSIEMOTO
ToxkaecTBa. OnpenenuTh MUHUMAIbHOE U MAaKCUMaIbHOE
grcaa 00ycnoBieHHOCTH i 10 BBI30BOB (PyHKITHH
2. Jlns muddepennmanbHoro ypasuenus y'' () =
—by3(t)&nbsp; ¢ HavanbHpIMU yenoBusamu y(0) =
1, &nbsp; y'(0) = 0&nbsp;
nocTpoiTe (Hha3oBwIif MOPTPET (TI0 OCH aOCIMCC pelieHne
ypaBHEHHMs, IO OCU OpJIMHAT NepBasi IPOU3BOIHAS).
Hccnenyiite, kak Ha4aJIbHBIC YCIOBHS BIMSIIOT Ha
(ba3oBbIi MOPTPET
3.Ha 3aHATHAX MBI paCCMOTPEIN CKATHE JAHHBIX C
MIOMOIIBIO CUHTYJISIPHOTO Pa3JIoKEHUS U 3aHYJICHUS
CHHTYJISIPHBIX YHCEJl TIPU MCIIOJIb30BAaHIH METO I
CUHTYJISIpHOW JAekoMIo3uuuu. [ nzo0pakeHus eHora
(scipy.misc) mocTpoiite rpaduku, Kak U3MEHEHUS
pasMepHocTen
matpun U&nbsp; u&nbsp; VT &nbsp; nns uncna
YAEPKUBAEMBIX CUHTYJIApHBIX yucen 768, 350, 200, 100,
2

1,9ucna 00yCIIOBIEHHOCTH, KOTOPOE PABHO OTHOIICHUIO
MaKCUMaJIbHOT'O CUHTYJIAPHOI'0 4YncCjia K MUHUMAJIbHOMY
4.C noMOIIbI0 METO/Ia HANMEHBIIINX KBaAPaToB
annpokcuMupyitte gpynxmmo y(t) = t3&nbsp;na
otpeske [0,1] ¢ momomisio oTpeska psga Pypbe
5.3arpy3uTte pUCYHOK €HOTa B IpaJalusix ceporo (Mbl 3TO

50. 3aoano moctpoiite rpaduk ans &nbsp;
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JieNIajii Ha 3aHSTUSX ), BHIIOJTHUTE CUHTYISIPHOE
pasznoxxenue BoccranoBute nzodpakeHue u Hapucyite
n3o0paxkeHue, 3anyaus 9/10 MUHUMaTBHBIX
CUHTYJIIpHBIX uncen. Kak n3MeHuTcs KkauecTBo
n300pakeHUs

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-8. UnTepakTUBHBbIE pacyeTHbIE NPUJIOKEHUE U OPTaHU3aI MU NIPOBeAeHU s
MHOI0BapPUAHTHBIX pacueToB B cpene Jupyter NoteBook. Anumanus

®opmbl peanu3anuu: [[poBepka 3aganus

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHHsi KOHTPOJbLHOro Meponpustusi: KoHtposbHas paboTra mpoOBOIUTCS B
aynutopHoe Bpems. [IpoBepka MMCbMEHHBIX OTBETOB OCYLIECTBISIETCS BO BHEAYAUTOPHOE BpPEMS.
[TpoBepsieTcst MpaBMIBHOCTD U IMOJTHOTA PEIICHUS 3a/1a4

Kpartkoe conepixanue 3a1aHusi:
KonTponbHas paboTa HanpaBjieHa Ha HapaOOTKy YMEHUN MOCTPOECHHUSI MTOJIb30BATEIbCKUX
uHTepdeiicoB 1 anumanuu B cpene Jupyter Notebook

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh: HUCMONB30BaTh CpeICTBa 1.@urypa Jluccaxy pucyercs ciaenyromuM o0pa3om:
skocuctembl  Python, Bkitouas x=r*cos(a*t), y = r*cos(b*t), rne 0<=t<=q*pi.
NumPy wu Scipy o06pabotku u [Toctpoiite monb30BaTeNbCKU HHTEPGEHC s
aHaJIM3a PE3yJIbTaTOB PACUETOB MIPUIIOKEHHUS, KOTOPBIN JOJIKEH OBITH COACPIKATH

3aroJI0BOK, CBEPCTaH B JIBa CTOJIOIA, aAallTUPOBATHCA K
HIMprHe okHa Opay3epa. B neBom okHe pacnonaratorcs
AJIEMEHTHI 110JIb30BaTENILCKOT0 HHTepQeiica, B mpaBoM
pucyHok ¢ gurypoit Jluccaxy. C nomornibro
MI0JIb30BaTEILCKOr0 UHTEpPeiica HEOOX0IUMO MEHSTS a,
b B mpexaenax ot 0.5 10 4, r, TONIMIUHY U [IBET JIUHUN
KpuBoH, q ot 2 1o 10. Jlns 3amycka NpuaoKeHus 10JKHA
OBITh KHOMKA. [[J151 BCEX 3JIEMEHTOB MOJIb30BATEIHCKOTO
uHTepdeiica JOIKHBI OBITH COJlepKaTeIbHbIC HAMNCH,
PacrosoKeHHbIE HaJl HUMHU.

JlopaGoraiiTe moip30BaTenbCckuii nHTEpdeiic 3amaun 1
TaK, 4TOOBI MOYKHO OBIIIO OBbI 3aITyCKAaTh AaHUMAITHIO.
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AHUMUpPYITE SBOTIOLNIO KpUBOU JInccaxy npu
n3MeHeHuu t. [IpumoxeHne u aHuMaIus TOJKHBI
pabortars B Voila. AHUMUPOBaTh pUCOBAHKE (PUTYPHI
JIuccaxxy Hy>)KHO Tak: Ha HyJIEBOM IIIare puCyeTcs
HayajibHasl TOYKa, HA KOHEYHOM IIare pucyercst Best
KpuBas. B monb3oBarenbckuii HHTEpQEC BRIHECTH a, b,
n, UHTEPBAJl MEX/y IIaraMi aHUMAaIUH, LIBET JUHUU U
Mapkepa.

2.Ha 3ansitun Ml ¢ Bamu 3HakoMUIuCh ¢ OUOIMOTEKON
scipy.stats HaUIIUTE MPHIOKECHHUE C TIOTB30BATEIIECKIM
nHTEepdecoM, KOTOPHIH OBl TTO3BOJISIT BRIOpATh
pacnpenenenue u3 Habopa: alpha, beta, gamma, norm,
lognorm, 3a1aTh A HUX TapaMeTPbl, OJHOBPEMEHHO
MIOCMOTPETH Ha JIBYX TpaduKax INIOTHOCTb BEPOSTHOCTH
Y 3aKOH pacrpeaeneHus s JaHHOW QpyHKUUU AJist
BBIOpPAHHBIX 3HaYEHUH apameTpoB. OOpaTuTe
BHHUMaHUE, YTO PaCIpe/IeNICHUs 3aBUCIT OT PAa3HOTO
qrcia mapaMeTpoB. DTO HYKHO MPETyCMOTPETh B
0JIb30BATEIILCKOM HHTEpdEICce.

AHUMUPYHTE MOCTPOEHUE MIIOTHOCTH BEPOSTHOCTH IS
BBIOPAHHOT'O pacHpe/iesICHNUS.

3.B maket numpy.random Bxozst: beta(a, b, size) — Oeta-
pacrpeenenue, HopMaibHoe pacnpeaeneaue normal(n,
s, size), paBHOMEpHOE pacnpeneiaeHuue uniform(a, b,
size). JI7st yka3aHHBIX pacripeieIeHUui IIOCTPOUTh
MIPUJIOKEHUE C MOJIb30BATENLCKUM UHTEpdeiicoMm,
KOTOpOE 00ecIieurnBaeT BEIOOP pacIpeiesieHus,
TeHEpaIUIO 33JaHHOTO KOJIMYECTBA CIIYYalHbBIX YUCel
(size), CTPOUT THUCTOTPAMMBI paCIpEIeIeHUS IS
3aJIaHHOTO YHUCJIa Pa3psiioB TUcTorpaMmbl bins. B
10JIb30BATEIbCKUN UHTEP(ENC BEIHECTU: BHIOOD
pacmpeseneHus U3 CIucKa, mapaMeTphl pacipeeeHu s,
00BEM BBIOOPKH, YHCIIO Pa3psioB B THCTOIpaMMe,
pas3Mepsl pucyHKa ructorpamMmmel. CBepcTaTh
MOJI30BaTEILCKUM UHTEP(dEIC B 1Ba CTONOMIA.
3amyckaTh pacyeT Mo HaKaTUI0 KHOMKU.

Jns Tex xe pacnpeneseHui MoCTpONTe aHUMaluu
IUIOTHOCTEH pacipeesieH|il OT 0THOTO U3 HapaMeTpoB,
JUTSL 4€TO MPUJIETCS BOCIIOJIB30BATHCS OMOIMOTEKON
scipy.stats.

4.Ha kBazapaTe n*n Ha BEpXHell CTOpOHE CreHEepUpPOBAaTh
ciyyaitHoe pacnpeaenenue yactuil (ot 1 g0 n-1).
[TocTpouTh aHUMAIIHIO PACTIPOCTPAHEHUS YACTHI] BHU3.
YacTuia B CIIEAYIOIIEM CIIO€ MOSIBISETCS, €ClIU B
MpenplayIeM cioe ¢ Heil cMexHsl oT k1 g0 k2 wactuu. B
TMOJIb30BAaTENbCKUN MHTEP(HENHC BRIHOCSATCS: YHUCIIO
CITy4aifHO pacToJI0KEHHBIX YaCTHII B BEPXHEM CJIoe OT |
1o n-1, a Taxke n, m, k1, k2, uaTepBan Mexay KaapaMu.
AHMMHpYHTE pACIPOCTPAHEHUE YACTHUILL OT BEPXHETO K
HIDKHEMY CJI010. BBIBOJT MOXKHO CJIeNIaTh C MOMOILBIO
dbynkin matplotlib imshow().
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

KM-9. CtaTtucTHKA U CTAaTHUCTHYECKOE MO/leJIMPpOBaHue B 3KkocucTeme Python

®opmbl peanu3anuu: [[poepka 3aganust

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeleHHsi KOHTPOJbLHOro Meponpustusi: KoHrponbHas paboTra mpoBOJIUTCA B
aynutopHoe Bpems. [IpoBepka MMCbMEHHBIX OTBETOB OCYLIECTBIISIETCS BO BHEAYAUTOPHOE BpPEMS.
[IpoBepsieTcst NpaBMIIBHOCTD U MOJHOTA PEIICHUS 3a/1a4

Kparkoe cogepxxanue 3aganus:
KontponbHas pabora HarpaBiieHa Ha Ha KOHTPOJIb YMEHHS UCTIOIH30BATH IPUEMBI
CTaTUCTUYECKOT0 MOJEINPOBAHUS ISl PEIICHUS IPAKTUYECKUX 3a7a4

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh: NpuUMEHSTH OUOIHOTEKY 1. EquHuYHBI KBaApaT pa3ieieH momnojaam

matplotlib ana  npencraBieHuUs Teperopoikoit ¢ oreepctueM Beicotor (0.25. B neBoit
pe3yNbTaTOB HAayYHO-TEXHUYECKUX yacTu KBajpaTa pacnonoxkeHo 1000 vactwil.

Y WH)KEHEPHBIX PACUETOB CpenctBamu NumPy u SciPy opranuzoBarts ciydaiinbie

OJTy>/1aHUs YaCTHIL, IPUPAIIEHUS KOOPIUHAT KOTOPBIX
PaBHBI PaBHOMEPHO paclpeeNIEHHbIM CIy4ailHbIM
yuciaM Ha otpeske [-0.1, 0.1]. ITpexycmoTpers
OTpaXeHHE OT CTEHOK U MEPETOPOIKH.

ITocTpouTh 3aBUCMMOCTH KOHIICHTPAL[UM YaCTHI] Ha
OJIHOM M3 MOJIOBUH KBaJipaTa OT YMCIIa 11aroB
MOJIETTUPOBAHUS.

2.CpeactBamu NumPy u SciPy crenepupyiite 10000
CIIy4alHBIX YHMCell (U34ENui), pacpeaeIEHHBIX 110
SKCIIOHEHIIMAIIBHOMY 3aKOHY C 33JJaHHOM CpeHen
HapabOTKOM Ha OTKa3

3.DneKTpuyecKas CXxema COCTOUT U3 TPEX PE3UCTOPOB,
pesuctop R1=10 Om BKJIIOUEH MOCIIEI0BATEIBHO C
MapajuieJIbHO BKIIIOYEHHBIMU pe3nctopamu R2=20 Om u
R3=10 Om. HanucaTp pyHKIMIO TSI BHIYMCIIEHUS
COTIPOTHUBIICHUS TAKOU CXeMbl, PYHKIIMH MIPEAAIOTCS TPU
napamerpa R1, R2, R3, Bo3Bpaiaer ¢pyHKuus
cornpoTtuBiieHue cxeMbl. [IpoBenente craTuctTruueckoe
MozenupoBanue 10000 cxem, cuuras 4yTo
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COTIPOTHUBIICHUS PaCIIpeieIeHbl IO HOPMaIbHOMY
3aKOHY, CPETHHE 3HAYEHUS COMTPOTUBICHUI PE3UCTOPOB
PaBHBI KX HOMUHAJIBHBIM 3HAYEHUSIM, a CPEIHHE
KBaJIpATHYHBIC OTKJIOHEHUS COMPOTUBIICHUI paBHBI 5%
OT HOMHHAJIbHBIX 3HaYeHuil. [TocTpouts rucrorpammy
3HAYEHUW COIMPOTUBIICHUIN CXEMBI, ONPEICIUTh CPEIHEE
3HaueHUE, MEeUaHy, CpeHee KBAAPATUIHOM OTKIIOHEHHE
4 .1TpubnuxeHHOe 3HAYCHUE ONPEICIICHHOTO UHTETpaia
ot pynkiuu f(x) Ha oTpeske [a,b] MOKHO onpenenuTh Mo
b—a <n .
bopmyie TZi:l f(x;), tae Xi-n paBHOMEpPHO
pacrpeieIieHHbIX Ha OTpe3Ke [a,b] cirydallHbIX Yncer.
Hanummwre dynkiuio, kotopoii nepenatores f, a, b, n.
OyHKIMS BO3BpALaeT MPUOINKEHHOE 3HAUCHUE
uHTerpana. C moMomnipio 3Toi (yHKIIUN BBIYUCIATE
3HavYeHHe uHTerpana s f(x)=x**3 na orpeske [0,1].
BerarcnuTe morpentHoCTH BEIYUCIICHUS U 3HAYCHHUH n
oT 10 1010000000. TouHoe 3HaYEHHUE UHTErPaJIa MOKHO
BBIYHCIIUTH WM QHAJTMTUYCCKH, WIH C TIOMOIIBIO
scipy.integrate.quad
5.Crenepupyiite 1000000 cimygaitHbIX yucern,
pacnpe/ielieHHbIX 0 HOPMaJIbHOMY 3aKOHY C C
3aJIaHHBIM MAaTEMATHYCCKUM OXKHJIAHUEM M CPEITHUM
KBaJIpaTUYHBIM OTKJIOHEeHUEeM. [locTpoiiTe ructorpammy,
OTIPE/ICITUTE CTATUCTHYCCKHUE XapaKTePUCTHKU MacCHBa
JTAaHHBIX.

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku evinoaneHus snanus: OueHKa "0TIIMYHO" BBICTABISETCS, €CIH 3a/laHNE
BBITIOJTHEHO B MTOJIHOM 00b€ME WJIM BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OUeHKa "Xopoo" BbICTABIIAETCS, €CIIU
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHITIOJIHEHO

KM-10. Pacuernoe 3aganue N2.

®opmbl peanuzanuu: [IpoBepka 3aganus

Tun KOHTPOJILHOr0 Meponpusitus: /lomaninee 3a1anue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa nmpoBeeHUusl KOHTPOJbHOIO MeponpusiTusi: PacueTHoe 3a7aHue BBINOJHSAETCS BO
BHeayauTOpHOE BpeMs. [IpoBepsieTcst ka MICEMEHHBIX OTBETOB OCYIIECTBIISIETCSI BO BHEAYTUTOPHOE
BpeMs. [IpoBepsieTcss KOPPEKTHOCTh (DOPMYTUPOBKM M peaau3allid MaTeMaTHYeCKOW MOJeNnH,
Ka4eCTBO MPOBEACHUS MAaTEeMaTHUECKOTO HKCIIEPUMEHTA, TIPEICTABICHHUS TIOTYICHHBIX PE3yIbTaTOB

KpaTkoe coaep:kanue 3a1aHus:
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OCHOBHBIM Ha3HAYEHHEM KOHTPOJIBHON TOUKHU SBIISETCS MPOBEPKA YMEHUS pEaln30BbIBATh
IPOCThIE MaTEMATUYECKHUE MOJIENU NPEIMETHOM 00s1acTH B sKocucteme Python

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh:
peann30BbIBATh
MIPOCThHIE
MaTeMaTU4YECKHE
MOJICIIN
MPEIMETHOM
obnactu B
JKOCHCTEME
Python

1.B Jupyter Notebook HanucaTs nporpammy st CYHUTHIBAaHHS TaOIIHIL
9KCIIEPUMEHTANLHBIX JaHHbIX U3 AokyMeHToB Word unu Excel co
CTPYKTYpOM, COTIIaCOBAaHHOM ¢ mpenoaBateneM. O0ecrnednTh
BU3YaIM3aIUIO JAHHBIX, UX CTATUCTUYECKYIO0 00pabOTKY 0 alrOPUTMY,
COIJIaCOBAaHHOMY C IIPENIOIABATEIIEM, A TAK)KE COXPAHEHUE PE3yJIbTaTOB B
(haiinoBoii cucreme

2.Mmeercs KOHAECHCATOP C MOJISAPHBIM Au3IeKTpukoM. Hailtu 3aBucumoctu
€ U tg 0 OT YaCTOTHI ¥ TEMIIEPATypbl. ANIMPOKCUMUPOBATH ITH 3aBUCIMOCTH
cruiaiiHamu. PaccMOTpeTs cxeMy, COCTOSIIYIO U3 HCTOYHUKA
CUHYCOUJIaJIbHOTO HAIIPSHKEHUS, pe3UcTopa U KoHaeHcaTopa. [loctpouts Ha
rpadukax TaOIUYHBIE TaHHBIC 10 3aBUCUMOCTSM € U tg O OT YaCTOTHI,
TEMIEPaTyphl, Ha TeX ke rpauKax HaHECTH AMPOKCUMUPOBAHHBIE
KpuBble. [I0CTpONTB 3aBUCMMOCTH TOKA ¥ HAIIPSDKEHMS Ha PE3UCTOPE B
3aBUCHMOCTH OT 4aCTOTHI M TeMIieparypsl. PazpaboTars npuiioxxeHue ¢
MOJIb30BATEIHCKIM HHTEP(PEHCOM ISl U3MEHEHHS YaCTOTHI U TEMIIEPaTyPhI
3.Ilyctb nMeercs cuctema 3apsaoB, Ul He€ 3aJjaHbl 3apsiabl, U UX
nonoxkenue: [1[1,0]01,[11]. Pa3paborarh npuioxeHue, o0ecreuynBaroIiee
BBOJI 3aps1/10B, UX IIOJIOKEHUS, PACCUUTHIBAIOLIEE U OTOOpaXarolee moJie
cucteMsl 3apsaa0B. [loTeHnHnan cucteMsl 3aps0B ONPEAEIISIETCs MO0

n
dopmyne: u(x,y) = Aqui *
1=

In(paccrosinue&nbsp; or&nbsp; x&nbsp; no&nbsp; q;&nbsp; ) Cuurars,
9TO 3apsabl UMEIOT paauyc [10. s ka0l KOHPUTypaiuu 3apsiioB
MIPEYCMOTPETh BH3yaTU3allAI0 PacTIpeIelIeHUs] TOTSHIIUAIOB U JIMHUN
Toka. [IpeaycMoTpeTh coXpaHeHue pe3yabTaToB PacyeToB B (paiimoBoi
cHucTeMe.

4.TTo momy4eHHBIM OT TpernoaBaTelis JaHHBIM (3aBUCUMOCTSIM
HAIpsKCHUA OT BpeMeHI/I) C IOMOIIBIO METOAAa HAMMCHBIINX KBAApPaTOB

OIIPCACIIUTD IMapaMCTPhI HAIIPSAXKCHUA CaMOpa3psaa (OTHOCI/ITCJ'ILHLIC

. t
emuanipl) Uc = YV Ui * exp(=),. 3necs N moxer usMeHiarscs ot 0 1o
=1 Ti

4. UccnenoBaThb, Kak 3aJlaHue [ | BIUseT Ha norpemHocTs. [lonbiTaiitech
000CHOBaTh BbIOOP ONTHUMANIbHON Mozenu. Pexomennanus: nepen
peleHreM 3ajauil MOUIUTE HHCTPYMEHTHI 3kocucTeMbl Python, kotopsie
obJeryar perieHue 3a1aum.

5.PaccMoTpeTh cxeMy, BKJIFOYAIOIYIO B ¢e0sl OTyTTPOBOAHUKOBBIN
TEPMOPE3UCTOP C NONOKUTENbHBIM TKC, THHEHHBIN PE3UCTOP U UCTOYHUK
CHUHYCOUJAJILHOTO HanpspkeHus. [Ipyu npusioxkeHnn HanpspkeHUs
TEPMOPE3UCTOP HArpeBaeTCs, €ro COPOTUBIEHUE U3MEHSETCS OT
TEMIIEPATYPBI, TEIIOBAsE MOIHOCTh PACCEMBAETCS B OKPYKAIOLIYIO CpENY.
Ha cxopocTh HarpeBa TepMOpe3nuCTOpa BIMSIET €r0 TEINIOEMKOCTh U
YCIIOBUS TEIUIOOTAAuu B OKpYyXkaroliyro cpeny. Mccnenosats, kak
TeMIepaTypa TepMope3rucTopa Oy1eT 3aBUCETh OT YaCTOThl U aMILTUTY/IbI
MIPUIIOKEHHOTO HAIIPSKEHHUS.

6.[IponemoHCcTpHpOBaTH PU MOMOUIM aHUMallUU UHTEP(HEPEHIIMOHHYIO
KapTHHY, TIOJIYy4aeMyI0 MPH CI0KEHUN CPepUIeCcKUX BOJIH,
pacipoCTpaHSIOLIUXCS B BAKYyME OT IIPOU3BOJIBHOIO KOJIMYECTBA
TOYEUHBIX UCTOYHHUKOB. [Ipnnoxenune nomxHo padoTats B Jupyter
Notebook u Voila. @opmynbl U HICXOAHBIE TaHHBIE TOJIYYUTh Y
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‘ npenoaaBaTeiis.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 8btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS, €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OueHKa "yJ0BIeTBOPUTEIbHO" BHICTABIISAETCA,
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

buer 1
Hanumure GyHKIMIO, KOTOpas pUCyeT 3BE311y C N BEPIITHHAMHU.

YTto Takoe CUCKOBOE BKJIFOUEHHUE, JIJISl YETO OHO UCIOJIB3YETC s, IPUBEAUTE IPUMEPHI
IIpouenypa npoBeaenust

3ayeT NpPOBOAMUTCS B YCTHOM (opMe B KOMIBIOTEPHOM KJacce, MOJAKIOYeHHe K IHTepHer
o0s3arenpHO. Ha moaroroBky naercs He MeHee 30 MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 U KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-2nk-1 [IpoBoauT ucciieqoBanus XapaKTEPUCTUK U3ACTIAN
AIIEKTPOU3O0JIALIMOHHOM, KaOEIbHOM U KOHJAEHCATOPHON TEXHUKU

Bonpocel, 3a1anns
1.Kakue cucteMsbl AJist MPOBEICHHSI HAYYHO-TEXHUUECKUX U MH)KEHEPHBIX pacyeToB Brl 3HaeTe
2.Ilepeuncanre JOCTOMHCTBA U HEJJOCTATKH IPUMEHEHHsI S3KocucTeMbl Python uia Hay4yHO-
TEXHUYECKHX PacueTOB
3.Yto Takoe AEKOMIO3MLMS 3a7a4 Ha MOA3aauu
4.KakoBa poJsib OTKPBITOTO cOOOIIecTBa B MPUMEHEHUH d3KocucTembl Python st mposenenus
HaY4YHO-TEXHUUYECKHX PacyeToB
5.Yro takoe xopoio pemaemsle 3a1auu (XP3), ux posib B IpOBEJEHNN HAYYHO-TEXHUYECKUX
pacyeToB
6.IIpenmytiecTBa U HeAOCTATKH McTob30BaHusl Jupyter Notebook u JupyterLab mpu
IPOBEIEHUHN HAyYHO-TEXHUUECKUX PacUEeTOB
7.C nomol1ipko yepenamibei rpa@uki HapuCynTe KOHBEPT
8.J11s1 wero ncnomnw3yrores ¢pynkuuu Python, ctpykrypa dysakiuu Python
9. lomxna nu pynkuusa Python Bo3Bpamiath 3HaueHne
10.Yto Takoe pexypcusi, IpUBEIUTE IPUMED
11.Hanumure nBe CTPOKM KOJa JUIsl BBIBOJIA HA I€YaTh HOMEPOB AJIIEMEHTOB M 3JIEMEHTOB
criucka [100,200, 300, 400, ‘the end’]
12.Kak ocymiectBisgercs JokyMeHTupoBanue ¢pyHkiuii B Python, uto Takoe doc strings, kKak
OHHU KOJIUPYIOTCS
13.Kak B Jupyter Notebook M0kHO BcTaBUTH (hOpMaTUPOBAHHBIN TEKCT, PUCYHOK, BUJEO
14.Mosno 11 B Jupyter Notebook BcTaBnsaTh (popMyIibl, Kak 3TO JeiaeTcs
15.YTo HyxHO clienatb, 4To0bI B 6510KHOT Jupyter Notebook BctaBuTh rpadux matplotlib
16.Kax B matplotlib Ha ogHOM pUCYHKE 0TOOPa3UTh HECKOIBKO IpauKoOB
17.Kak B matplotlib Ha ogHOM 00BEKTE prcyHKa (figure) pazMecTuTh 6 TOJPUCYHKOB, B TPEX
cTOJIOIAX MO TOPU30HTAIIH, B ABYX CTPOKAaX MO BEPTUKAIIH
18.Kak B matplotlib caenats moanucu Ha ocsix
19.Kak B matplotlib crenars 3arosioBok pucyHka
20.Kak B matplotlib 3anaTh TOMIUHY ¥ IBET JIMHUH PHUCYHKA
21.Kakue ckanspHble THIBI JaHHBIX UCHOJIb3YI0TCS B Python
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22.YeM oTaM4YaETCs CIHMCOK OT KOpTEXKa

23.Kaxk mpeoOpa3oBaTh CTPOKY B CITUCOK

24.YTo Takoe CIMCKOBOE BKJIIOUEHUE

25.YTo Takoe reHepaTopsl, Il YEro OHU UCTIOJIb3YIOTCS

26.Yto Takoe cioBapH, B KAYECTBE IPUMEPA CO3AANTE CIOBAPb, Y KOTOPOI'O KJIFOUAMH CITy’KaT
yucaa ot 1 1o 10, a 3HaueHUsIMU KBaJIpaThl KIIIOYEH

27.YTo Takoe MHOYKECTBA, KAaK OHU HUCIOJIb3YIOTCS

28.YTo Takoe MO3UIMOHHBIE U UMEHOBAHHBIE MTapaMeTphl (PyHKINUU

29.Kak B QpyHKIIMH 3a/1aTh 3HAYSHUS IO YMOJTYAHUIO

30.Kak koHCTpYyUpYIOTCSl (YHKIIUU C IEPEMEHHBIM YHCIOM MapaMeTpPOB

31.Mo>HO 71 IpH BbI30BE (DYHKIIMU TIOCIIE UMEHOBAHHBIX 33/1aBaTh MO3UIIMOHHBIE TAPAMETPHI
32.Kak uckarp 6ubnuoreynbie GyHKIUHU A7 pelIeHHs] IPUKIAJAHbIX 3a]a4, HalpuMep,
peleHns anredpandeckux ypaBHEHUN

33.3ayem npu penieHnH aaredpanyeckux ypaBHEHH HE0OX0IUMO JIOKAJIN30BaTh KOPEHb,
3a1aBast 1100 HaYaIbHOE MPUOIIKEHUE, TH00 OTPE30K, HA KOTOPOM JIEKHUT TO PELICHNE
34.J1ns1 4yero mpu MNpoBeIeHUU HAYYHO-TEXHUUYECKUX PAcueTOB HEOOXOIMMO 00BEKTHO-
OpPUEHTUPOBAHHOE [TPOrPaMMHUPOBAHKE

35.4T0 Takoe Kiacc, 4eM OH OTJIMYAETCs OT IK3eMIUIsIpa Kilacca

36.YTo Takoe aTpuOyTHI Kilacca, /ISl 4eT0 OHU HYKHBI

37.4T0 Takoe METOMbI, ISl Yer0 OHHU HYKHBI

38.Uem oTiMuaeTcss METO SK3EMIUIsIpa Kjlacca OT CTaTUYECKOro METo/1a

39.Kakoit mapaMmeTp Bceria nepeaeTcss MeToAy SK3eMILIApa Kiiacca IepBbIM, 7S 4ero OH
HYXEH

40.Kak ocymiecTBisieTcs neperpyska apuMeTuyeckux onepanui, s 4ero 3T0 HY>KHO
41.Yem otnmyaercs aTpuOyT Kjlacca OT aTpudyTa SK3eMILIspa Kilacca, IPUBEIUTE IPUMEPDI
42.Yro Takoe “BouiieOHbIe” aTpUOYTHl U METOIbI, JJISl YETO OHU HY)KHbI, IPUBETUTE IPUMEPDI

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHU

L oo Nk WwWN R

ok wnNE

1./Ins1 mpoBeieHNsI HAYYHO-TEXHUYECKUX U UHKEHEPHBIX PACUETOB MIMPOKO MPUMEHSIOTCS
nporpueTapHbie (MIaTHBIE) M CBOOOHO pacnpocTpaHsieMble cuctemsl, Huxe npuseaex
CIIMCOK CHUCTEM JUIA IPOBEICHUS PACUETOB:

1) Maple

2) Mathcad

3) Matlab

4) Mathematica

5) Octave

6) Scilab

7) Smath

8) 9kocucrtema Python

Bbibepute cBOBOAHO pacnpoCcTpaHAeMble CUCTEMbI

OTBETHI:

1) 1-8
2)2,4,7
3)5,6,7,8
4)1-4

5)8
6)1,2,8

BepHnplii oTBeT: 3

23



WO N A WN R

[ER
o

ok wnNE
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NoukwnNeR

2.Huxe nepeuricieH HAOOp CPENICTB, BXOASAIIUX B CHCTEMBI MPOBEICHUS HAYYHO-TEXHUIECKIX
pacdeToB

1) A3bIK NPOrpamMmmMmnpoBaHus

2) 6MbNMOTERMN ONs pelleHns NPUKNagHbIX 3a4au

3) cpeacTBa BU3yanusaumm

4) cpeacTBa ANa pacnapanienmBaHua Nporpamm

5) cpeacTsa gna onMcaHMa yCAoBUIA pellaemblx 3a4ad

6) cpeactea ans obecneyeHns KONNEKTUBHOM paboTbl

7) cpeacTBa ana npeAcTaBieHUs pesynbTaToB NpoBeAeHNs pacyeTos B ya0bounuTaemom suae
8) cpeacTBa AN1A KONJIEKTUBHOM paboThl

9) cpeacTea gna paboTbl C MyAbTUMEAMNA

. 10) cpeacTBa 4N Ny6AMKaLMK pe3yibTaToB pacyeToB

[Tepeuncnrure MUHUMAJIbHBII HA0OP CPEICTB, KOTOPBII 10JIKEH BXOJUTH B CUCTEMY
IIPOBEJCHUS HAYYHO-TEXHUYECKUX PACUETOB
OTtBeThI:

1) 1-10
2)1-3,5
3)1-7
4)1-6
5)2,3,10
6) 1-5, 8, 10

Bepnsiit otBeT: 2
3.y1st 9ero mpu peneHNN HAYTHO-TEXHUYSCKUX 33]1a4 ITUPOKO MPUMEHSETCS TEKOMITO3UIIUS
MCXOJIHOM 3aJ1auM Ha noj3aaayu. J{is 4ero 3To HykHO?

OTBeTHI:

1) Ytob6bl He “n306peTaTh Benocunes”

2) YTobbl CBECTU MCXOAHYIO 33434y K NOCeA0BaTe/IbHOCTM M3BECTHBIX 33434, PeLIaemMblX C NOMOLLbIO
61bMoTeUYHbIX NpoLeayp

3) YT06bI CBECTM UCXOLHYIO 3334y K NOC/eL0BaTe/IbHOCTU M3BECTHBIX 33434, PELLUAEMbIX C MOMOLLbHO
6MbANOTEYHbIX NPOLLEeAYP, 417 OCTaBLIMXCA 33434 NpuaeTca pa3pabaTbiBaTb aAfOPUTMbI PeLLEHNA U
nucaTb KO CBOMMM pPyKamu

4) NpocTo NOTOMY, YTO TaK NPUHATO

5) YTo6bl COKOHOMUTL BPEMSA U CUJIbI

BepHnblii oTBeT: 3
4 JIrogsim cBOMCTBEHHO omnOaThes. OMmMOKU MOTYT OBITH B:
1) B nocTaHoBKe (ycnoBusx) 3agaun
2) B anropuTme pelueHua 3agadu
3) B nporpammHoit peannsaunmn anroputma
4) cxoaHbIX AaHHBIX, MCNONb3YEMbIX NPU NPOBEAEHNW PAaCYeTOB
5) MpeacTaBneHUM U MHTEPNPETALUN Pe3y/bTaToB

I'IepeqmchTe NYHKTbI, ownbKM B KOTOPbIX MOTYT NOB/ZINATb Ha PE3yNbTaTbl pac4eToB

OTBETHI:
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1)2,3
2)3

3)3,4
4)1-3
5)1-5

vk wnN e

Bepnpiii oteT: 5
5.3auem npu pa3zpabOTKE PaCUETHBIX MPHIOKEHUH PEKOMEHYyeTCsl UCTIOIb30BaTh TECTOBBIC
NaHHEIe?

OtBeThI:

1. 1) Tak npuHaTO
2) Ha HMX MOXKHO NPOBEPUTb PAabOTYy NPUIOKEHUA U 3TO rapaHTUPYET OTCYTCTBME OLWMOOK B
pacyeTHOM NPUIOKEHUN

3. 3) Ha HMX MOKHO NPOBEPUTb PabOTY NPUNOXKEHUSA, HO 3TO HE rapaHTUPYET KOPPEKTHYIO paboTy
NPUNOXKEHUA

Bepnblii oTBeT: 3
6.Br1bGepuTe TUIIBI TaHHBIX, KOTOpBIE B Python oTHOCATCS K CKansipHBIM:
1) uenbie yncna

2) cnoBapwm
3) cnunckm
4) yncna c nnaBaloLLen TOUKoM
5) cTpoku
6) KopTeKM
7) MHOXecTBa
9) KOMNJIeKCHble Yncna
10) dpyHKUUM
. 11) knaccsl

Lo N A WN R

[ERy
o

OTBETHI:

1) 1-11

2) 10, 11
3)1,4,9
4)3,5,6
5)5,6
6)2,3,4,6,7

ok wNRE

BepHplii oTBeT: 3
7.Bp1bepuTe THUIIBI TaHHBIX, KOTOpBIE B Python oTHOCSATCS K OCIE10BaTENBHOCTSIM:
1) uenble yncna
2) cnosapm
3) cnunckwm
4) yncna c nnasaloLLeit TOUKoM
5) cTpoku
6) KopTeXNn
7) MHOXecTBa
9) KomMNeKCHble Yncna
. 10) dpyHKLMM
10. 11) Knaccbl

© 0NV A WN e
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OTBETHI:

1) 1-11

2) 10,11
3)1,4,9
4)3,5,6,7
5)5,6
6)2,3,4,6,7

Bepnplii otBeT: 4
8.Bp1OepuTe KOPpEKTHBIE CIIOCOOBI 33/1aHUSI KOMIUIEKCHOTO YHUCIIa!
OTtBeThI:

1)(1,3)

2)4.0,5

3) 6+7.0i

4) 8.+9j

5) complex(10, 11)

Bepuriit oteT: [IpaBunbHbIME OTBETaMHU SIBJISIOTCS 4 U S (T.€. 002 OJTHOBPEMEHHO)
9.Kak npeobpazoBarb crmcok 1=[1, 2, 3] B kopTex
OTBeTHI:

1) list(l)
2) {1}

3) (1)

4) (1)

5) dict(l)
6) set(l)
7) tuple(l)

BepHsiii otBeT: 7
10.Kak ynanuts nmoBTOpsI U3 cnucka 1=[1,1, 2, 2, 3,3, 4,4], nony4uB B pe3yibTaTe CIIUCOK
[1,2,3,4]

OtBeThI:

1) list(l)

2) set(l)

3) {1}

4) l.sort()

5) list(set(l))
6) dict(set(l))

BepHs1it otBeT: 5
11.Hy>HO 11 uMIOPTUPOBATH (PYHKIIUHN UX CTaHAApTHOM OnOianoTexku Python
OtBerTsI:

1) Bce 06beKTbI, He Bxoasawue B aapo Python, HeobxoAnMO MMMNOPTMPOBATb
2) OYHKLMM CTaHAAPTHOW BUBAMOTEKN MMNOPTUPOBATL HE HE HYXKHO
3) CtaHaapTHan 6ubanoTeKka BcTpoeHa B AApo Python

Bepusiii otBerT: 1
12.KakoB OyJeT pe3ynbTar BbIIOJIHEHHS CIEAYIOUIEro )parMeHTa Koja
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[x**2 for x in range(1,10) if x%2==1]
OtBeThI:

1) [1,4,9, 16,25,36, 49, 64,81, 100]
2) (1,9, 15, 49, 81)
3)[1,2,3,4,5,6,7,8,9]

4)(0,1,9, 15, 49, 81)

5)[1, 9, 15, 49, 81]

6) [1,9, 15, 49, 81, 100]

Bepnpiii otert: 5
13.KakoB OyJeT pe3ynbTar BBITOTHEHHS CISAYIONIETo )parMeHTa Kojaa
x=3
1if x>=0 and x<1 else 2 if x<=3 else 5

OTBeTHI:

1)0
2)1
3)2
4)3
5)4
6) 5
7) None

Bepnsiit otBeT: 2
14.KakoB pe3yabTaT BBIIOJIHEHUS CIIEIyIOIIero (parMenTa Koaa
a = (i+1 for i in range(1,12,2))
next(a), next(a)

OTBeTsI:

1) [1.2]
2) (2,4)
3) [2,4]
4) (1, 2,3)
5) (1,2)

6) (1,3)

BepHnrriit otBeT: 2
15.KakoB pe3yabTar BeINOJHEHHS (pparMeHTa Koja
x=3.1
if x<1:

X=2
elif x>=2 and x<3:
x=5
elif 3<=x<=4:
x=10
else:
x =100
print(x)
OTBeTHI:

1)3.1

27



P wnN e

P wnNe

oA wWwN

A wnNPRE

2) 2
3)5

4) 10
5) 100
6) None

Bepnwsiit otet: 4
16.0cHoBHAasA (HYHKIIMOHATBHOCTD JUJISl pEILICHHS] HAYYHO-TEXHUYECKUX 33]]au B 9KOCUCTEME
Python cocpenonjuena B

OTtBeThI:

1) B agpe Python

2) B CTaHZapTHOW 6ubnMoTEKE

3) B cTOpOHHMX BecnnaTHbIx 6MBAMOTEKAX, NOAAEPKMBAEMbIX COOBLLECTBOM
4) UHCTPYMEHTbI A1 pPeLlleHna NPUKNaaHbIX 33434 HeobxoAMMO NOoKynaTb

Bepwusriii otBeT: 2
17.9kocucrema Python BkirodaeT B ceds
OTtBeThI:

1) agpo Python

2) apapo Python, ctaHaapTHYy0 6ubANOTEKY

3) agpo Python, ctaHgapTHyt0 6ubANOTEKY

4) appo Python, ctaHaapTHYO 6UBAMOTERY, OBLINPHBIN Habop BUBAMOTEK, NoAAEPIKNBAEMbI
cooblecTsom

Bepnplii otBeT: 4
18.ITouck UHCTPpYMEHTOB (OMOIMOTEK) [Tl PEIICHUSI HAyYHO-TEXHUUECKUX 3a7a4
OCYIIIECTBIISIETCS
OTBeThI:
1) B TeXHUYECKUX PYKOBOJCTBaX
2) yuyeOHUKaX U CTaThsAX
3) IOMCKOM IO KJIFOUEBBIM CJIOBaM B IIOMCKOBBIX CUCTEMAaxX OOIIEro Ha3HAuYEHUs
Bepwusliii otBeT: 3
19.ITouck nudopmanuu o OMOINOTEKAX ISl pEIICHNs] HAyYHO-TEXHUUECKUX 3a7a4
OCYILIECTBIISIETCS B
OTBeThI:

1) PyPy

2) Ha HOBOCTHbIX NopTanax

3) Yandex

4) Yandex, Google, StackOverflow

BepHsiii otBeT: 4
20.00beKTHO-OPUEHTHPOBAHHOE TPOrPAaMMHUPOBAHNE TIPU MPOBEICHUN HAYYHO-TEXHUIECKUX
pacyeToB HUCMOJIb3YETCS:

OtBeThI:

1) AnA xpaHeHWsa B 04HOM MeCTe BCEero, YTo OTHOCMTCA K pellaemoit 3ajaye
2) Ana nepeonpeaeneHns (neperpyskn) apudbmeTnyeckmnx n 10rmyeckmnx onepaumii
3) Tak npuHATO
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4) Qns xpaHeHWa B O4HOM MeCTe BCEro, YTO OTHOCUTCA K pellaeMoi 3asade, AN COKPaLLEHUS CMUCKOB
nepegaBaeMbIx NAPaMeTpoB, 410 nepeonpeneneHuns (neperpyskn) apudmeTMYecknx n 10rmMyeckmx
onepauui

Bepnpsiit oteT: 4
21.9x3emMIuIsIp Ki1acca - 3To:
OTBeTHI:

1) wabnoH ncnonbyemblin Ana co3aaHna o6 bEKTOB

2) 06beKT, co3aaBaemblil B pesyibTaTe MHULMAAN3AL MM Knacca

3) pe3synbTaT BbINONHEHNA METOA0B Knacca

4) Habop CyLLHOCTEN, MCNONb3YEMbI A1A PELEeHUA CBA3AHHbIX Mexay coboit 3aaau

Bepnsiii oteT: 2
(13 2
22 .“BonmeOHble” METOAbI UCTIONB3YIOTCS TSt
OTtBeTsI:

1) Ans peannsaumm CTaHAAPTHBIX COrNaLLEHUIA, peann3auma KOTopbIX MO3BOIAET BbINOAHUTb
CTaHAapTHble AEWUCTBUA ANA Pa3NNYHbIX 06BEKTOB, Hanpumep, nepebop 1x B onepaTope UuKAa
2) aBTOMaTMYEeCKOI peannsauma npegonpeaeneHHoro Habopa gencTeui

3) 4NA yNpoLLeHnn peannsaLmMm MeTog0B 3K3eMNIAPOB Kaacca

Bepnsiit otBeT: 1
23.I1eperpy3ka apuMETHICCKUX U JIOTHUYSCKUX ONEPAHA B 00bEKTHO-OPUCHTHPOBAHHOM
IPOrPaMMHUPOBAHUN HEOOXOUMO JIS:

OTBeTHI:

1) BbINONHEHUA aPUPMETUYECKUX U NNOTUHECKUX OMePaLnin He TOIbKO AJ1A BCTPOEHHbIX B Python, Ho 1
ANA onpeaensiemMbIX No/ib30BaTe/IM 06bEKTOB

2) ana nepeonpeneneHnsa AeUCTBUN Ha BCTPOEHHbIX B Python o6beKTax

3) ana ypobountaemoctu

4) nna cokpalleHua AMHbI NPOrpamMMHOro Koaa

Bepnsiit otBeT: 1
24.ITpu co3gaHuM KJlacca MOYKHO 33/1aTh CTPOKY TOKYMEHTUPOBAHHUS, 3aKJII0Uasi €€ B TPOMHbBIE
anoctpodb! WM KaBeIYKU. CTPOKH JOKYMEHTHUPOBAHUS HYKHBI

OtBeThI:

1) ans KpacoTbl

2) ANA ONMCAHMA HAa3HAYeHMUsA Kaacca, MPaBu ero UCNosb30BaHUs

3) ana nonyyeHma “noackasok” npu paboTte B MHTErPUPOBaHHbIX cpeaax pa3paboTku

4) pna onncaHWA HasHaYyeHUA Knacca, NPaBua ero UCNob3oBaHMA, 414 NoyYeHnn “noackasok” npu
paboTe B MHTErPUPOBAHHbBIX Cpefax pa3paboTku

BepHsiii otBeT: 4
25.MO0>XHO 71 TIPH MTPOBEACHNUU HAYYHO-TEXHUYECKUX pacueToB 0O0OUTUCH 0€3 TPUMEHEHHUS
00BEKTHO-OPUEHTHPOBAHHOTO MporpammupoBanus (OOII)

OtBeThI:

1) Henb3s
2) MoKHO
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3. 3) HenatenbHo ucnonb3osaTb OOM, T.K. OOMN ynpoulaeT pa3paboTKy pacyeTHbIX NPUIOKEHUI, Kpome
TOro, 60/1bWMHCTBO BUBANOTEK ANA NPOBEAEHNA HAaYYHO-TEXHNUYECKUX PACYETOB SKOCUCTEMbI Python
ncnonb3sytot OOI

Bepnpiii oter: 3
II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoJHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BelmojgHeHa B paMKax ""0a3oBoro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINOIHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAs 4acTh 3a/IaHus BBIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. IIpasuna évicmasnenus umo2o8oi OyeHKu no Kypcy

HToroBas oleHKa mpecTaBisier co0oi B3BEIICHHOE CPEHEE OLIEHOK, BBIUMCIIIEMOE M0 (opMyIie
0.1*K1+0.1*K2+0.1*K3+0.1*K4+0.3*P+0.3*3au, rne K1-K4 - oueHku 3a KOHTpOJbHBIE PaOOTHI,
P, 3ay - onieHku 3a pacyeTHOE 3aJ]aHKE U 3a4eT, COOTBETCTBEHHO

3 cemecTp
@DopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH
IIpumep Ounera

buner 1
1. 1) 3arpysuTte B 6510KHOT Jupyter Notebook ntoboe n3obpaxkeHne, Hanpumep ¢ MOMOLLbIO:

from scipy.misc import face

f.face()

CpenctBamu NumPy BbIpexbTe B n300pakeHnn mnpsamoyroibHuk 200x300 nukcenos.
3akpachbTe ATOT NPSMOYTOJBHUK KPACHBIM I[BETOM

2) Jlnst ycnoBHid mpeablayIien 3a1aun pa3padoTaiiTe HHTEPAaKTUBHOE IPUIIOKEHUE,
MO3BOJIAIOIIEE MEHAThH pa3Mephl MPSIMOYTOJIbHHUKA, €T0 MOJIOKEHUE, I[BET 3aKPacKH.
[TpenycmoTpure, YTOOBI OIB30BATENb HE CMOT 33/1aTh MPSMOYTOJIbHUK, BBIXOSIINI 3a
TpaHULIbl U300paKeHUs

IIpouenypa npoBenenust

DK3aMeH MpPOBOJIUTCS B YCTHOM (popMe B KOMIBIOTEPHOM Kiacce, MojkiIodeHue k MuHrepher
o0s3arenpHO. Ha moroToBKy K 3k3aMeHy naeTcst He MeHee 60 MUHYT.
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: U-2nk-1 [IpoBoauT rccaenoBanus XapaKTEPUCTUK U3ICITNI
JIEKTPOU3OJIALIMOHHON, KaOEIbHON U KOHIEHCATOPHOU TEXHUKHU

Bomnpocel, 3axaHus
1.Yem otnuyarorcs MmaccuBbl NumPy ot nocnenoBarensHocTeii Python
2.Ha30BHUTE OCHOBHBIE CIIOCOOBI MOBBILICHNUS TPOU3BOIUTENFHOCTH Mporpamm Ha Python
3.Kak n3mepuTh BpeMs BBITIOJHEHUS STYCHKH OJIOKHOTa Jupyter
4.Yt0 Takoe KOMIUJIALMS “‘Ha JIETY , 3a4EM OHA MCIIOJIb3yeTCs
5.Yto takoe Cython, 3aueM OH HYyKeH
6.3aueM npu co3zgaHuu MaccuBoB NumPy He00X01MMO 3a7aBaTh TUII MAacCUBa
7.Kakue 1esnple TUIIbI TOAACPKUBAIOTCS B MaccuBax NumPy
8.Kak BBIICHUTB, CKOJILKO MECTA 3aHUMAET 3JIEMEHT MaccHBa B OIIEPAaTUBHOMN MaMsITH
9.Kak BBISICHUTB YUCIIO 3JIEMEHTOB B MACCUBE
10.Kak BbIsICHUTB, 00bEM ONEPATUBHOM MaMATH, 3aHUMAeMON MacCCUBOM
11.Ha3oBuTe crocoOsl co3nanust MmaccuBoB NumPy
12.Kak co3nath maccuB ¢ 20 ctpokamu u 30 cToydriamMu, 3aroTHEHHBIN ebIMHA YuciiaMu 123
13.MosHo a1 B NumPy pabotaTh ¢ MacCUBaMu CO CTPOKOBBIMHU 3JIEMEHTAMHU
14.Kax 8 NumPy BeImonHSIOTCS apudMeTHIecKre onepaniy ¢ MacCHBaMH, MOKHO JIH JIH
YMHOXHUTb JIBa MaccuBa, Kakoi OyAeT pe3ysibTaT
15.Kakoii Oyzner pe3ynbTaT, eciau 1eiblii MaccuB NumPy yMHOXXHTB Ha MaccuB ¢
KOMILJIEKCHBIMU 3JIEMEHTaMH
16.MoxHo 11 B NumPy paboTath ¢ MHOrOMEpHBIMH MacCUBAMU
17.Kak npeoOpa3zoBaTh OJHOMEpPHBIIl MacCUB B IByMepHbIil MaccuB? Kakue ycioBus npu 3ToM
JIOJIKHBI COOTIOAATHCA
18.Kak nHMLIMaIN3UPOBaTh KBAAPaTHYIO MAaTPHULLy C €IMHUIIAMU Ha [VIABHOW JMArOHAIIU U C
HYJIEBBIMH OCTAJIbHBIMH 3JIEMEHTAMHU
19.MosHo 11 nepenaBatb MaccuBbl NumPy 11t prcoBanus rpagukoB B matplotlib
20.Mo>HO 71 CIIOKUTh OTHOMEPHBIN U AByMepHbIN MaccuB NumPy? Kakue ycnosus npu
3TOM JIOJIKHBI OBITh COOJIIO/ICHBI
21.Kak u3 nsymepHoro maccuBa NumPy BbIOpaTh BEPXHIOIO JIEBYIO YETBEPTYIIKY
22.Yro Takoe cpe3bl MaccuBoB NumPy, 3a4eM OHU HCIIONb3YIOTCS
23.00bscHUTE, KaK COOTHOCSTCS MaccuBbl NumPy 1 n300paxkeHus B rpaJlallisix CEPoro
24.00bsicHUTE, KaK cOOTHOCATCS MaccuBbl NumPy u 1BeTHble n300paxkeHus. Kak n3aMeHUTh
MPO3PAYHOCTh U300PAKEHUS
25.Kak B OZJHY CTPOKY YMEHBIIUTH 00BEM MaMATH, 3aHUMAEMbIii H300pakeHNEM, YMEHbBIIINB
paspelieHre, BEIOupasi CTpOKH U CToNIOIbI uepe3 oiuH. Caenarth 3TO B OJIHY CTPOKY
26.Kax ocymectBisiercs o0beinHeHre MacciBOB NumPy Mo Topu30HTa M U IO BEPTUKAIH,
Kakue QyHKIMM U1l 3TOTO UCIOJIB3YIOTCS
27410 Takoe yHUBepcaibHble GyHKIMKU NumPy, 1715 4ero oHU HY>KHBI
28.J171 yero u Kak oCyIlecTBIsETCS HHAEKcausa MacCuBOB NumPy 1iepiMu MacCuBaMu
29.Kak 1 3aueM OCyIlecTBISAETCS UHIEKCUpoBaHe MaccuBoB NumPy nornyeckumu
MaccuBaMu
30./1ms1 4ero u Kak ocyniecTBisseTcsl MHAEKcalus MmaccuBoB NumPy sornueckumun
BBIPOKECHHUSIMHU Ha MaccuBax. Harpumep a[a>0]
31.Kakue koHCTpYyKIMHU “uyucTtoro” Python Henb3st HCHOIB30BAaTh B YHUBEPCANBHBIX (DYHKIIUAX
NumPy
32.Kakyro koHCTpykuuio yrctoro Python 3amensier pynkuus numpy.where(), kak oHa
HCIIOJIB3YETCS
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33.Kak BbUMCIIAETCS CpeAHEee 3HaUYEHUE U CPe/IHEe KBAAPATUUHOE OTKIOHEHUE MacCHUBa
NumPy

34.Kakum 006pa3oM MOXKHO 3amucarth U npoyntath MaccuB NumPy B (aiiioByro cuctemy u
MIPOYUTAThH U3 HEe

35.Kak c¢ nomomrsio NumPy BeraucanTh 3Ha4eHns: GyHKIUN Ha KBapaTHOU CETKE U
BO3BpATHUTh JIBYMEPHBII MacCUB 3HAYEHUIT

36.Kak B NumPy ocyiiecTBisieTcs yMHOXEHUE MaTPHIL

37.Kak B NymPy ocCyI11ecTBIs€TCS BBIYMCIECHUE ONPEACTUTENS

38.Uro Takoe umncino 00ycIOBICHHOCTH, Kak OHO BhIuncisieTcss B NumPy, kak ucmonbzyercs
39.Kak B NumPy u SciPy ocyiiecTBisieTcs pelieHre CUCTeM JTMHEHHBIX areOpandecKux
YPaBHEHHUH, KaKH€ CPEJICTBA AJIs ATOIO UCIOJIB3YIOTCS

40.Kak B NumPy u SciPy npoBepsieTcst mOrpemHoCTs PeIIeHHs] CHCTEMbI JTUHEHHBIX
ypaBHEHUI

41.Yrto Takoe METOJ HAMMEHBIIINX KBAJAPATOB, KAKUE 3a7au C IIOMOIIIIO HETO PEIIaITCs
42 Kak B NumPy u SciPy pematorcst cuctemMbl TMHEHHBIX alre0pandeckux ypaBHEHUIH
43.Yro Takoe nceBa000palieHre MaTpULIbl, ISl 4eT0 OHO MCIONb3YeTCsl, KaK PEain30BaHO B

NumPy u SciPy

44 ITycTh HY>KHO PEIIUTh CUCTEMY JTMHEHHBIX alre0pandeckux YpaBHEHUH C MII0XO
obOycnoBienHol marputieii. Kak ato cienats B NumPy u SciPy

45.Yto Takoe CUHTYNISIpHAs AEKOMIIO3UIINA, JI1 YeTO OHA HYKHa

46.KakuMm 00pazomM MOKHO ¢ ToMoIsio matplotlib Bu3yanusupoBaTh QYHKIIUH JBYX TIEPEMEH
47.Yto Takoe KOHTYpHBIE KapThl, KaK OHM peann30BaHbl B matplotlib

48.Kak B matplotlib HapucoBaTh HOBEPXHOCTH B TPEXMEPHOM ITPOCTPAHCTBE

49.Yto takoe nanutpsl matplotlib? J{ist uero onn ucnonab3yroTcs

50.Kakue OMOIMOTEKHM HAydYHOU BU3yanu3anuu skocucteMbl Python Ber 3Haete? Uem oHH
OTIIMYAIOTCS IPYT OT Apyra

51.3auem HEOOXOMMBI MTOJIB30BATENILCKHE HHTEP(EHCH IPY POBEICHIH HAYYHO-
TEXHUUYECKUX PAacueTOB

52.Ha30BuUTE OCHOBHBIE 3TaIlbl IPOBE/ICHUS BBIUUCIUTEIBHOTO KCIIEpUMEHTA

53.YTt0 TakO€e BUIKETHI

54.Kak ocyuiecTBiseTcsl IPOCTOE MOCTPOCHHE MOJIb30BATEIBCKUX UHTEPPEICOB ¢ TOMOIIBIO
ipywidget.interact()

55.Yem oTiiMuaeTcs MOCTPOEHUE MOJIb30BATENbCKUX UHTEP(HENCOB C TOMOIIBIO
ipywidget.interact() ot ipywidget.interact_manual()

56.Kak ripu npoBeieHNN BBIYUCIUTEIBLHOTO SKCIIEPUMEHTA COXPAHSIOTCS PUCYHKU
HOJUrpadUUecKoro Ka4ecTBa, FroJHbIE I MyOIUKalun

57.Kakue BUIKETHI 17151 IOCTPOEHUS II0JIb30BaTENIbCKUX HHTEp(delicoB B cpene Jupyter
Notebook BrI 3HaeTe

58.Kakum obpazom c nomolisio BUKeToB Jupyter Notebook MOKHO BBOJIUTh YHCIIOBBIE
JaHHBIC

59.Kakum 06pa3zom ¢ momoinbio BUkeToB Jupyter Notebook M0okHO OCyIIecTBIATH BBIOOD
QIbTEPHATHB B TOM YHCJIE U MHOXKECTBEHHBIH

60.00bscHUTE Ha3HAUYeHUe KHOMOK (Button) mpu mocTpoeHny mob30BaTeNbCKUX
untepdeiico B Jupyter Notebook

61.Kakue BHDKETHI UCTIONB3YIOTCS TS YITIOTHEHHS MTOJIb30BATEIIHLCKOTO HHTEpdeiica Ha
9KpaHe KOMIIbIOTepa

62.3adeM Hyx)eH BUKeT Output mpu CO3aHUM MOJIB30BaTENbCKUX HHTEP(dEicoB B Jupyter
Notebook

63.Kak ocymiectsisiercs: BbIBoJ rpadukoB B oOiactu Output mpu NocTpoeHUU
NoJIb30BaTeNbckuX HHTEpdeticoB B Jupyter Notebook

64.CoxpaHsIoTCS JIM NOJIb30BaTeNbCKUE HMHTEpQeEiichl Ipu Mpeodpa3oBaHuu OJI0OKHOTA Jupyter
a HTML
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65.Uto takoe Voila? 3auem ncnonp3oBars Voila npu npoBeieHHH BHIYUCIUTEIBHOTO
JKCIIEpPUMEHTA

66.Kak mpeoOpazoBatk 0JIOKHOT Jupyter B ipe3eHTanui0? UTo A 3TOro Hy»KHO

67.KakuM 00pa3oM MOXHO CBEPCTaTh MOJIb30BaTEILCKUI HHTEpdeiic Jupyter B aBa cTonOIa
68.MO>KHO JIM ITpU OCTPOCHUH TT0JIB30BATENbCKUX HHTEp(dericoB B Jupyter Notebook
MCIIOJIb30BaTh a/IalITUBHYIO BEPCTKY, IPEANOJIAratollyl0, YTO BH/]I IOJIb30BATEIbCKOTO
uHTepdeiica Oyaer nmpucnocadMBaThes K pa3Mepy okHa Opaysepa

69.Kakue cBoiicTBa KaCKaJHbIX TaOJIUIl CTHIIEH MOKHO MCIIOIb30BATh MPHU MOCTPOSHUHN
MoJIb30BaTeNbCKUX nHTEpdeiicoB B Jupyter Notebook

70.Jlogymaiite, KakuM 00pa30M MOMXHO MPOTOKOJIUPOBATH MIPOBEICHUE BHIYMCIUTEIbHBIX
HKCIEPUMEHTOB (MHOTOBAPHAHTHBIX PACYETOB) IIPH UCIOIB30BAHUH MOJIb30BATEIBCKUX
unrepdetrico B Jupyter Notebook

71.3aueM HCIIONB3YETCsl aHUMAIUST TIPH MPOBEACHUN HAyYHO-TEXHUYECKUX PAcUETOB
72.Kakue pacueTbl MO)KHO aHUMUPOBATh, a Kakue Helb3s1? Ha30BUTE yCIOBHS yCIEIIHOTO
MOCTPOSHHS aHUMAIIUN

73.Kak cTpouTcst aHuManus st OToOpaskeHusi ¢ momoisio Voila? Uto HYXKHO clienarthb, 4To0bl
YMEHBILUTH “Aepranbe’” KaJpoB aHUMaIlUU Ha SKpaHe

74.M3BecTHO, uTO 6ubIMOTEKa matplotlib ocyiiecTBiasieT aBToMaTHYECKOE MacIITAOMPOBAHUE
rpa¢ukoB? UTo Hy)KHO cAenaTh, 4T00bI aHUMAaIKs Besla ce0sl eCTECTBEHHBIM 00pa3oM
75.3a4eM Mpu MOCTPOSHUU aHUMAIIUU KENATEIbHO MPEBAPUTEIHLHO BHIYUCIUTh
UCTIOJIb3yeMbIe TIPY aHUMAIINH JJAaHHbIC

76.1louemy npu pOBEIEHUN HAYYHO-TEXHUUYECKUX PACUYETOB JIOCTATOYHO YaCTO UCIIONb3YeTCs
CTaTUCTUYECKOE MOJICIIMPOBAHNE

77.Kakue 3a1auu pemaeT CTaTUCTUYECKOE MOICTUPOBAHUE

78.Kakum 00pa3oM CTaTUCTHYECKOE MOJSIIMPOBAHHUE MTO3BOJISIET OMPEACTUTh MPOIICHT BBIXOA
TOJIHBIX TIPU MOJIETTUPOBAHUH TEXHOJIOTUYECKOTO Mpoliecca

79.Kakum 006pa3oM CTaTUCTHYECKOE MOJECIMPOBAHIE MOKET OBITH MCIIOJIB30BAHO JIJIS
ONTUMU3AIMH TEXHOJOTHUECKUX MPOLIECCOB

80.Kakue xapakTepuCTHKH BBIYUCIISIIOTCS TIPU MIPOBEJICHUN CTATUCTHYECKOTO MOJICITUPOBAHHS?
[Tepeuncnure ux. [TosicHuTe UX Ha3HAYEHUE

81./171s1 yero mpu CTaTUCTUYECKOM MOJIEJIMPOBAHUM HCIOJIB3YIOTCS O0JbIINE HAOOPHI
CIIydaltHBIX YHMCel

82./171s1 yero mpu CTaTUCTUYECKOM MOJEIIMPOBAHUM HCIOJIB3YIOTCS O0bINE HAOOPbI
CIIydaltHBIX YHMCel

83.Yro Takoe rucrorpamMma? Kakux mpaBuI HYy)KHO TPUAEPKUBATHCS TIPH MTOCTPOSHUH
TUCTOTPaMM

84./11s1 3a1aHHOTO pacIpeieleHts], HalpUMep, HOPMaJIbHOTO TpeOyeTCsl HOCTPOUTh (QYHKIUIO
IUIOTHOCTH pacnpenenenus. Kak sto cienars

85.UTo Takoe KyMyJISATUBHOE pacipeiesieHre, KaK €ro moCTPOUTh

86.I1pu cTaTucTHUECKOM MOJICIMPOBAHUY MTOJIy4YeH MAacCHB pe3ynbTaToB. Kak onpenenuTs
cpelHee 3HaUeHue U MeJIaHy

87.I1pu cTaTCTHYECKOM MOJICIMPOBAHUH TTOJIy4YeH MAacCHB pe3ynabTaToB. Kak onpenenuTs
paz0poc 3HAYCHUI

88.I1pu cTaTuCTHUECKOM MOJICIIMPOBAHUH MTOJTyYeH MAacCUB pe3yabTaToB. Kak moctpouth
THCTOTPAMMYy

89.Kak mpu cTaTUCTHYECKOM MOJICIMPOBAHUH HATTISAHO MOA00paTh 3aKOH paclpeieieHus
90.Kak ¢ moOMOIIbIO CTATUCTUYECKOTO MOIETUPOBAHNUS BBIUNCIUTD UHTErpan pyHkuuu f(x) Ha
OTpe3Ke oT a 10 b

I1. Onucanue wikanvl oueHusanus
Ouyenxa: 3a4TCHO
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Onucanue XapakmepucmuKu 6blNOJIHEeHUsl 3HARUA!

Ouyenka: HE 3a4TECHO
Onucanue xapaxmepucmuxy 6blNOJHEHUs 3HAHUSL:

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
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