MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienune noaroroBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaumeHnoBaHnue o0pa3oBaTebHOI MPOrpaMMbl: JleKTpoMaTepUaioBeleHHe, (PU3NKA U TEXHUKA
JIEKTPHYECKOH M30JI1MH, Kalesell U 3JIeKTPOKOHAEHCATOPOCTPOCHHS

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHNe - MATHCTPaTypa

®opma o0yuenusi: Ounas

OHCHO‘IH])IC MaTepuajabl
o IMCIOMIIJIMHE
I/IH(l)OpMalll/IOHHLIe U KOMIIBIOTEPHBIC TEXHOJOI'UMA B 3JICKTPOTCXHUKE

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:
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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
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE

[1K-1 N-2nk-1 [TpoBoaut | 3HaTh: Meroauka IpoBeACHUS HAYYHO-TEXHUYECKUX U NHKEHEPHBIX PACUETOB.
UCCJICIOBAHUS TEXHOJIOTHH Hay4YHOU [IponpuerapHoe 1 cBOOOAHOE MPOrpaMMHOE 00ecTiedeHHE I HayUYHbIX
XapaKTePUCTHK U3JIeNUI | BU3yaIM3aliy B OKOCUCTEME | UCCIIeIOBaHUN U MHXEHEPHBIX pacyeToB (KoHnTponbsHas paboTta)
3JICKTPOU3OISILIMOHHOM, Python [Tpuémsl nporpammupoBanus Ha Python (Kontponwshas pabota)
Ka0ebHOU U | METOJBI U OMOTMOTEKH, Tunst qanaeix Python. Crannaptraas 6udnuoreka (KonTposbHas padoTa)

KOHHGHC&TOpHOﬁ TCXHHUKU

IIPUMEHSEMbIE TIPH HAyYHO-
TEXHUYECKUX H
MH)KEHEPHBIX pacuéTax B
skocucreme Python
MOJIX0/bI K 00paboTKe U
MIPE/ICTaBICHUIO
pe3yJIbTaTOB HAY4HO-
TEXHUYECKHAX PAcCUuETOB
YMers:

HCIOJIb30BaTh CPECTBA
skocuctemsl Python,
BKimouass NumPy u Scipy
00paboTKH U aHaTu3a
pE3yIbTaTOB PAcCUETOB
HCII0JIb30BaTh CPEICTBA
Hay4YHOU BU3yaJIM3alun
skocuctemsl Python mns
MHTEPIPETAMH PE3YIbTAaTOB
pacueToB

MIPUMEHSTh OUOINOTEKY

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

Pacuetnoe 3aganue Nel (Jomarinee 3aganue)

Pa6ora ¢ maccuBamu NumPy (KontpoinbHas padota)

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

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

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

Pacuernoe 3aganue N2. ([lomaninee 3a1anue)




matplotlib s
MIPEJICTABIICHHS PE3Y/IbTATOB
HayYHO-TEXHUYECKHUX U
WH)XCHEPHBIX pacuéToB
peaIN30BBIBATh TPOCTHIE
MaTeMaTHYECKUE MOJICITH
MpeAMETHOM 001acTH B
skocucteme Python
HCIOJIb30BaTh CPEICTBA
CTaHJapTHOW OMOJIIMOTEKH
Python

UCIIOJIb30BaTh CPEJICTBA
skocuctemsl Python mist
peanu3aiuu
MaTeMaTHYECKHUX MOJIEIICH B
npodecCuoHaIbHON 00J1aCcTH
HCIOJIb30BATh TTPUEMBI
CTaTHUCTUYECKOTO
MOJICTTUPOBAHUS JIJIsI
pelieHus
npoeccHoHaNbHBIX 3aJa4




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

KM-1. MeToauka npoBe/ieHUsI HAY4YHO-TEXHUYECKHX U HHKEHEPHbIX PACYETOB.
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

Kpatkoe cogep:kanue 3a1aHus:
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 W  HMHXCHEPHBIX MEXy coOoi

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

CHCTEMBI JJIs IPOBEJCHHUSI HAYYHO-TEXHUUYECKHUX U
HMHXEHEPHBIX PaCUETOB TOBOPUTCS 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




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapaxmepucmuxu evlnoinenus 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: O1neHka "ya0BIeTBOPUTENILHO" BBICTABIIACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-2. IIpuémbl nporpammupoBanus Ha Python

®opmbl peaymzanun: IIposepka 3aganus

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHHsi KOHTPOJbHOro Meponpustusa: KoHTponbHas paboTa HIpOBOJIUTCS B
aynutopHoe Bpems. [IpoBepka MUMCbMEHHBIX OTBETOB OCYLIECTBIISETCS BO BHEAYAUTOPHOE BpPEM.
ITpoBepsieTcst NpaBUIBHOCTD U MIOJHOTA PELICHUS 3a1a4

KpaTKOC CoA€cpKaHUuE 3alaHUA:
KOHTpOJ’IBHaﬂ TOYKa HallpaBJICHA Ha MIPOBEPKY 3HAHUH 110 HaquOﬁ BU3YyaJIn3alluu B

skocucteme Python u ymenuit ucrons3oBaTh cpeacTBa ctannaptTHoi oubmmoreku Python

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh:  TEXHOJOTMU  HAyYHOMU 1.CpencrBamu yepenaimbeil rpa@ku HamMCaTh CKPUIT
BU3yaJIM3allMM B 3KOCHUCTEME JUI PUCOBAHUS
Python

2.CpenctBamu uepenamibeil rpaduKu HamucaTh CKPUIIT
JUIsl PUCOBAHMSI




3.Hanmcatp GyHKIUIO 711 pUCOBAHUS TIPABUIIBHOTO
MHOT'OYTI'OJIbHUKA ¢ N-BepIIMHaMU. DyHKIINY NIEpEeJaBaTh
JIBa IIapaMeTpa: N- YUCJIO BEPIIMH MHOTOYrolbHUKA, R -
paanyc ONUCAaHHOW OKPYKXHOCTHU

4.Hanmcats (yHKINIO IJIs1 pUCOBAHUS 3BE3[IBI C N-
BepimrHaMu. OyHKIIMK NIEpeJaBaTh TPU NIapaMeTpa: n-
YHUCJIO BEPIIMH MHOTOYTOJIbHUKA, R - paanyc onucanHoi
OKPY>KHOCTH, paANyC BOUCAHHOW OKPYKHOCTH.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe eévinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIIBHO" BEICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-3. Tunsl g1annbix Python. Crangapraas 6udanorexka

®opmbl peanusanuu: [IpoBepka 3amanus

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHs] KOHTPOJbHOro Meponpusatusi: KoHTponbHas paboTa mpoBOIUTCS B
ayauTtopHoe Bpems. [IpoBepka MMCHMEHHBIX OTBETOB OCYIIECTBISIETCS BO BHEAYJHTOPHOE BpEMsI.
[TpoBepsieTcst MpaBUIBHOCTH U MOJHOTA PEIICHUS 3a/1a4

Kpartkoe cogep:xxanue 3aganus:
KoHTpoinbHast TOuka HanpaBieHa Ha IPOBEPKY YMEHUN UCIIONb30BaTh CPEACTBA HAYUYHOUN
BU3yaJIM3aIluu dKocucTeMbl Python jutst mHTEpIIpeTanum pe3yibTaToB pacyeToB




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MOAXOAbI K 00paboTke u 1.Kakue cpencrBa Hay4HON BU3YyalIU3alUU
IPECTaBICHUIO pe3yabTaToB UCIOJB3YIOTCS B 3KocucTeMe Python
Hay4YHO-TEXHUUYECKUX pacyEToOB 2.Kak BcTpauBaroTCs pe3ysbTaThl BU3yaJlM3alluU B

0JIOKHOTHI Jupyter

3.Kak coxpasstoTcs pe3yinbTaThl BU3yalll3alluy B
(aiinoBoit cucteme? Kak Hy)KHO MOJIrOTaBIMBATh
PUCYHKH MONUTPAPHUECKOT0 Ka4ecTBa, PUTOIHBIC IS
yOJMKaIuu

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

KM-4. O6bexTHO-0preHTHPOBaHHOe nporpamvuposanue (OOII) B Python

®opmsl peasm3anuu: IIposepka 3aganus

Tun kouTpoabHoro Mmeponpusitusi: KourponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa MpOBOJIUTCS B
aynutopHoe Bpems. [IpoBepka MMCbMEHHBIX OTBETOB OCYLIECTBISETCS BO BHEAYAUTOPHOE BpPEMS.
IIpoBepsieTcs MpaBUIBHOCTD U IIOJIHOTA PELICHUS 33184

Kparkoe cogep:xanue 3aiaHus:
KoHTtponbsHOE MeponpusTie HallpaBIeHO Ha MPOBEPKY 3HAHUH 10 00BEKTHO-

OpUEHTUPOBAHHOMY IporpaMMupoBaHuio Ha Python

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: HUCHONB30BaTh  MPUEMBI 1.Mccnenyiite nonoxenue KOpHeH pyHKINU 11
CTaTUCTUYECKOTO MOJIETUPOBAHUS ypaBHeHHs cos(x)-tg(ax) mist 0<x<1.5 u 0.1<a<l.
JUTS pelieHus] mpodeCCHOHATBHBIX C moMo1sIo J1000# IPOIIETyPHI PEIICHUS

3a1a4 anreOpanyecKrX ypaBHEHUH BBIYMCIUTE U HAPUCYHTE

3aBUCUMOCTE KOpPHA YpaBHCHHA OT a
2. Mccnenyiite mosioxkeHUE KOPHEH clieayronieit
byHKIUU:
import scipy.special as sp
def cn(x, m, v):

return sp.ellipj(x, m)[1]+v
371ech X — IPOCTpaHCTBEHHASI KOOpAWHATA, M, V —
napamerpsl, 0<=x<=10 0<=v= 0.8. lccnenoBanue
npoeauTe aist m=0.3, 0.6, 0.9. Kak npu sTom Oyznet

10




MEHSTBCSI MECTONOJIOKEHUE HylIel. Caenarb 3TO MOXKHO
¢ moMotnbeio Gyakuuu matplotlib contour, 3agaB
3HaueHus ypoBHs, paBHoe 1. /g dpyHKuuu cn u3
nepBoro myHkTa 1 m=0.8 ¢ momMompo JH000H
MPOLIEAYPHI PELICHHS] YPABHEHHI OCTPOUTE
3aBUCHMOCTb TOJIO’KEHUS OJJTHOTO U3 KOPHEHN ypaBHEHHUS
ot v. Hapucyiite rpaduxk.
3.Uccnenyiite nosnoxeHue KOpHEH ciaenyromnien
dbyHKIMH:
import scipy.special as sp
def dn(x, m, v):

return sp.ellipj(x, m)[2]+V
31ech X — IPOCTPAHCTBEHHAs: KOOPAUHATA, M, V —
napameTpbl, 0<=x<=10 0<=v=0.8. HccnenoBanue
npoeaute ais m=0.3, 0.6, 0.9. Kak npu 3Tom Oyznet
MEHSATBCS MECTOIOJIOKEHUE HyJell. CenaTb 3TO MOXKHO
¢ nmoMoInbeo Gynkuuu matplotlib contour, 3anaB
3Ha4YeHus1 ypoBHs, paBHoe 1. g pynkuuu dn u3
nepBoro nyHkra 1 m=0.8 ¢ moMoI1pko 000
MPOLIEAYPHI PELICHHS] YPABHEHHUM OCTPOUTE
3aBUCUMOCTbH TOJIO’KEHUS OJJTHOTO U3 KOPHEHN ypaBHEHMUSI
ot v. Hapucyiite rpadux.
4. PaccMOTpUTE 3JIEKTPUUECKYIO CXEMY, COCTOALIYIO U3
ucrounuka J/IC (E), pe3ucropa u HeMTMHEHHOTO
anemenTa NE, 3a1aHHOT0O BOJIBT-aMIIEPHOM
xapakrepuctukoi (BAX): i=u**3, rue i, u — TOK 1
HarpsbDKeHUe Ha HelnuHeitHoM aneMenTe E(t)=cos(t).
CocraBbTe ypaBHEHHE LIENIM OTHOCUTEIBHO HAIPSKEHUS
Ha HEJIMHEHHOM JJIEMEHTE.
ITocTpoiiTe 3aBUCUMOCTD HANPSDKEHUS U TOKA Ha
HenuHeHoM snemenTe pu R=1 Om u R=0.2 Om. s
sToro Bam npuzaercs pemnTs ypaBHEHUE JUIS KAXKI0TO
E(t). IToctpoiite rpadmku 3aBUCUMOCTEH, Ha ABYX
pucyHkax ot BpeMmenu ot 0 1o 10
5.Uccnenyiite noyokeHne NepBoro Hyas ¢yHKIUU
beccens Yq(x) ot nopsaka q. @yHKIMS BEIYUCIAETCS
TakK:
import scipy
scipy.special.yv(q, X)
3J1€Ch X — MOCJIEI0BATENIbHOCTD 3HAUEHUH, JIUIs1 KOTOPBIX
Bbruncisercss pynkuus, 0<=q<Il — nopsaok.
IToctpoiite rpaduxu yv(q, X), rae 0<=x<=10, =0, 0.1,
0.2,0.3,0.4.,05
C nomotsio 11000 IpoLeyphl pelieHus
anredpanvyeckux ypaBHEHUN BBIUMCIUTE U HApUCYHTE
3aBUCUMOCTh IOJIOKEHHS MEPBOT0 HYJIs GYHKIIMU OT
sHauenus =0, 0.01, 0.02, 0.03,...0.47, 0.48, 0.49, 0.50

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "Xopouio" BEICTaBISETCs €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE NMPEUMYILECTBEHHO BBITIOJHEHO

KM-5. PacuerHoe 3aganue Nel

®opmbl peaymzanun: IIposepka 3aganus

Tun KkoHTpPOIBHOrO MeponpuaTHs: J[omaliHee 3aganue

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa nmpoBeneHusi KOHTPOJIBbHOIO0 MEpPONPHATHA: PacueTHOE 3aJaHME BBIIIOJIHAETCS BO
BHEAyAUTOpHOE BpeMs. IIpoBepsieTcs MUCBMEHHBIX OTBETOB OCYILECTBIISIETCS BO BHEAYIUTOPHOE
BpeMs. [IpoBepsieTcss KOPPEKTHOCTh HCHOJIb30BAHUS OUOIMOTEK SKOCHCTEMBI Ul PpeIIeHUs
IIOCTaBJICHHBIX 33/1a4, a/ICKBaTHOCTh PEIICHUs Ka4eCTBO MPEACTABICHUS IIOJIy4YEHHBIX PE3YJIBTATOB

Kpatkoe cogep:kanue 3a1aHus:
OCHOBHBIM Ha3HAYCHHEM KOHTPOJIBHON TOYKH SBIISETCS MPOBEPKA YMEHHUH HCIIOIB30BATh
cpencTBa crannaptTHoi oubmuoreku Python. [IpuBercTByeTcs perienne pacueTHbIX 3aad,
CBSI3aHHBIX BBITTOJIHEHUEM MArUCTEPCKOMN JAUCCEPTAINH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeThb: UCIONBb30BaTh CPEICTBA 1.PaccmaTtpuBaem ciyuaiinbie 6nyxaanue 1000 gactwuir.
HaY4HOIl BU3YaJU3aI[1H [TycTh yacTHIIbl B Ha4YaJIbHBII MOMEHT HaXOATCS B
9KOCHUCTEMBI Python JUTS Touke ¢ koopauHaramu (x=0, y=0). Ha kaxxgom miare
UHTEpIpeTanun pe3yiIbTaToB YaCTHUI[bl TIOJTYYaeT Cly4yaiiHble HOPMaJIbHO

pacdeToB pacripeielieHHbIe IPUPALICHAS KOOPAUHATA CO CPETHIM

3HAYEHUEM HOJIb U CPETHUM KBaJIpaTHUHBIM
otkjoHeHueM 1. Moaenupyem Onyxknanus 1000 gactui
Ha 100 marax. Hapucoats, kak OyzneT 3aBHCETh
MAaKCHUMaJIbHOE PACCTOSIHUE 4YaCTHI[ OT HaJaJa
KOOpJMHAT OT IIara

2.11o naHHBIM, NTOJIYYEHHBIM OT MpPEno/iaBaTes,
Hanucath GYHKLUUH [T pacyeTa TeMIIEpaTypHbIX U
KOHIICHTPALlMOHHBIX 3aBUCUMOCTEHN MOJYIIPOBOJHUKOB.
ObecneunTh BHU3YAIM3aLUIO 3aBUCUMOCTH
KOHIEHTpalUu 0T 00paTHON TeMrepaTypbl B TPUMECHBIX
MIOJIYTIPOBOTHUKAX

3.BBINOIHUTE alIIPOKCUMALIAIO BOJIBT-AMIIEPHON
XapaKTePUCTHKH MOTYITPOBOJIHUKOBOTO pUOOpa,
MPEIIOKEHHOTO TIPETIOIABATEEM, C TOMOLIBIO
CIUIaiHOB M NMOJMHOMOB. [IpoaHanu3npoBarh Ka4yeCTBO
anmnpoKcUMalny, e€ GU3NIECKyIo PeaTu3yeMoCTh.
BriOpath ontumaineHyto annpokcumanuio BAX.

4.11o naHHBIM, MOJIYYEHHBIM OT MPENoaBaTes Mo
BPEMEHHBIM 3aBUCUMOCTSM TOKA B KOHJIEHCATOPE,
ONPEJIEIUTh BPEMEHS PeJIaKcalluu
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

3 cemecTp

KM-6. Pa6ora ¢ maccuBamu NumPy

®opmsl peasmzanuu: IIposepka 3aganus

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpoueaypa npoBeleHHsi KOHTPOJbHOro MeponpusaTus: KoHTponbHas paboTa HIpOBOIUTCS B
aynutopHoe Bpems. [IpoBepka MMCBbMEHHBIX OTBETOB OCYLIECTBISETCS BO BHEAYAUTOPHOE BpEM.
ITpoBepsieTcst NpaBUIBHOCTD U MIOJHOTA PELICHUS 3a1a4

KpaTKOC CoA€cpKaHMuE 3alaHUA:
KOHTpOJ’IBHaSI pa60Ta HaIlpaBJICHA Ha KOHTPOJIb YMCHUS UCIIOJIb30BAThH CPCACTBA SKOCUCTCMbI

Python myst peanusanuu MareMaTHUYECKHX MOJieel B MpodeccruoHalbHOM 001acTi

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeThb: UCIONB30BaTh CPEJCTBA 1.3arpy3ute pucCyHOK C €HOTOM U3 OUOIHMOTEKH
cTaHgapTHoi 6ubnmorexku Python scipy.misc (Mbl paboTany ¢ HUM Ha MPaKTHYECKUX
3aHATUAX). C MOMOIIBIO onieparus ¢ MaccuBoM NumPy
MIEPEBEPHUTE €T0 OTHOCUTEIBHO FTOPU30HTAIBHON U
BEpTUKAJIBHON oceil. HapucyiiTte ucxoaHbIi 1
MTOJIYYUBIIUNCSA PUCYHOK. BBINOIHUTE HETUHENHOE
npeoOpazoBaHKe UCXOIHOTO PUCYHKA 10 (hopmyie
(MHTEHCUBHOCTb_NHKcena.255)**2*255. IlpencraBbTe
TpH BapuaHTa NpeoOpa30BaHHOIO PUCYHKA B HAJTUTpax
gray_r, PuBu, Spectral

2.3arpy3uTe puCyHOK C €HOTOM W3 OUOIMOTEKH
scipy.misc (MbI paboTainy ¢ HUM Ha MPaKTHYECKUX
3aHsTUsIX). [logymaiiTe, Kak MOJYyYUTh HETATUB PUCYHKA.
YMeHbIINTE pa3pelieHue npeodpazoBaHHOTO PUCYHKa,
0TOOpaxasi KaXJIyto MATYI0 CTPOKY U CTOOEIL.
OT006pa3uTe MONyYUBIIUNACS PUCYHOK C TIOMOIIBIO
plt.imshow() B Tpex pa3nuyHbIX HanuTpax. Mms maauTpel
nepeaaeTcss B MMEHOBAaHHOM MapaMeTpe cmap.
[TocMoTpeTh, Kakue UMEIOTCS MATUTPhI, MOXKHO, 3a/1aB
IIPU BbI30BE (DYHKIIMK IPOU3BOJIBHOE UMSI ATUTPBI.
3.CpencrBamu NumPy Hanumure QyHKIMIO, KOTOpast
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OCYIIECTBIISIET YHCIIeHHOe A hepeHInpoBaHue 1o
dopmyne:f(x[i+1]) - F(x[i])/(x[i+1]-x[i]). PyHKIIMN
nepenarTcs MaccuBbl X U pynkuus f. Bo3spamaer
(GyHKIMS MacCcUB 3HAYEHU POU3BOAHOM. L{MKibI He
HCIIOJIb30BATh.

BeiBenute Ha ouH rpaduk GyHKIU0 X**2 1 eé
MIPOU3BOIHYIO, MTOJIYYEHHYIO YHCIICHHBIM

Qg depeHMpoBaHuEM

Ha otpeske [0,1] .. [{ukibl He UcOJIB30BaATh. YHCTO
pa3buenwmii mo ocu X paao 1000

4.CpencrBamu Numpy CreHEpUpyuTe MacCHUB U3 N
PaBHOMEPHO pacrpesiesieHHbIX Ha oTpeske [0, 2]
ClIy4aHbIX yncen. s crenepupoBaHHOM
IIOCJIEZI0BATEILHOCTU IOCTPONUTE MACCHUB, 3JIEMEHTHI
KOTOpPOT'O paBHBI CyMMe 2, 3, 4...n 3JI€MEHTOB,
HapUCYWUTE 3aBUCHUMOCTb.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-7. JInneiinas aaredpa, pemenue nudpepenunaabubix ypapuennid. Hayunas
BU3YaJIU3aLUA

®opmsl peasmzanuu: IIposepka 3aganus

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa MpOBOJIUTCS B
aynutopHoe Bpems. [IpoBepka MMCbMEHHBIX OTBETOB OCYLIECTBISETCS BO BHEAYAUTOPHOE BpPEMS.
IIpoBepsieTcs IpaBUIIBHOCTD U IOJIHOTA PELICHUS 3a1a4

KpaTlcoe CoA€cpKaHME 3alaHUA:
KOHTpOJ’IBHaSI pa60Ta HaIllpaBJICHA HA HA KOHTPOJIb YMCHUSA UCIIOJIb30BATh CPECACTBA

skocucteMbl Python, Bkiatogass NumPy u Scipy o0paboTku u aHanu3a pe3yabTaToB pacuéToB

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMeTb: HCHOIB30BaTh  CPEACTBA 1.Hanummre QyHKIINIO, KOTOpas 3all0JIHAET MaTPULLy
HKOCHCTEMBI Python JUISL (n*n) cay4aitHBIMK YMCIIaMH, PaCTIPEICIICHHBIMU
peanu3annuu MaTEeMaTUYECKUX HOopMasbHO ¢ mapamerpamu (0, s). PaccuuTaiite 11 3Toit
Mojeneil B MpogecCHOHAIBHON MaTpUIIbl ONIPEIEIUTEINb, YUCIIO 00YCIOBIEHHOCTH U
obsacTn Hopmy. I[IpoBepbTe HCTUHHOCTH TOXkaECTBa ||A * A71|| <
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[|A]| * ||A™1]||.. ®ynkunu nepenaercs n, s, BO3BpaILaeT
(GyHKIWS 3HAYCHUS ONPEIeITUTENs, YUCIia
00yCJIOBJICHHOCTH ¥ UCTUHHOCTD ITPOBEPSIEMOTO
ToxaecTBa. OnpenenuTh MUHUMAIILHOE U MAKCUMAJIbHOE
yrcaa 00ycnoBieHHOCTH i 10 BBI30BOB (PyHKITHH

2. Jlns muddepennnansHoro ypasuenust y'' () =
—by3(t)&nbsp; c HavanbHbIMU yenoBusamu y(0) =

1, &nbsp; y'(0) = 0&nbsp;

nmocTpoiTe (ha3oBbIid MOPTPET (10 OCH AOCIMCC pelieHne
ypaBHEHHS, IO OCH OPAWHAT IepBast IPOU3BOIHAS).
Hccnenyiite, Kak HadalbHbBIC YCIOBHS BIIHSIIOT Ha
(ba3oBbIi MOPTPET

3.Ha 3aHSTHAX MBI pAaCCMOTPEIIN CIKATHE JTAHHBIX C
MOMOIIIBIO CHHTYJISIPHOTO Pa3JI0KEHUS U 3aHYJICHHS
CHHTYJISIPHBIX YHCEIl TIPU MCIIOJIb30BAaHUH METOIa
CUHTYJIIpHOM JekoMno3uiuu. [y n3o0pakeHust eHora
(scipy.misc) moctpoiite rpaduku, Kak I3MEHEHUS
pa3MepHOCTEn

matpull U&nbsp; u&nbsp; VT &nbsp; nns uucna
yIep>KUBaeMbIX CUHTYJISIpHBIX uucen 768, 350, 200, 100,
50. 3aoano moctpoiite rpaduk ans &nbsp; % +a*
dj;—(tt) + y3(t) = 0,&nbsp; y(0) = 0, &nbsp;%(O) =
1,uucna 00yCIIOBICHHOCTH, KOTOPOE PABHO OTHOIICHUIO
MaKCUMAaJILHOT'O CHHTYJISIPHOTO YKCIIa K MUHUMAIIbHOMY
4.C noMoI111bI0 METO1a HAMMEHBIINX KBaJIpaToB
annpoxcumupyiite pynxuuio y(t) = t3&nbsp;na
orpeske [0,1] ¢ momomisio otpeska psga Pypoe
5.3arpy3urte pUCyHOK €HOTa B IpaJalusiX ceporo (Mbl 3TO
JIeTIalId Ha 3aHATHUSX ), BBITIOJTHATE CHUHTYISIPHOE
pasznoxxenue BoccranoBute nzobpakeHue u Hapucyiite
n3o0paxkenue, 3anyau 9/10 MUHUMATBHBIX
CUHTYJISIpHBIX yucel. Kak U3MEHNTCs KauecTBO
M300paKeHUs

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO
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KM-8. UnTepakTUBHbIEC pacyeTHbIE NPUJIOKEHHE U OPTaHU3AIUS IPOBeIeHM s
MHOTOBAPHAHTHBIX pacueToB B cpene Jupyter NoteBook. Annmanmst

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHHsi KOHTPOJbLHOro Meponpustusi: KoHtposbHas paboTra mpoBOJIUTCS B
aynutopHoe BpeMms. [IpoBepka MUCHbMEHHBIX OTBETOB OCYIIECTBIISIETCS BO BHEAYJUTOPHOE BpEMS.
[IpoBepsieTcst NpaBUIILHOCTD U MOJHOTA PEIICHUS 337124

Kparkoe conep:kanue 3aiaHus:
KonTponbHas paboTa HanpaBieHa Ha HApaOOTKy YMEHUI MMOCTPOCHHUS MTOJIb30BATEITLCKUX
uHTepdericoB 1 anuManuu B cpeze Jupyter Notebook

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh: HCHOJB30BaTh CpPEACTBA 1.®urypa Jluccaxy pucyercs CIeIyrIIIM 00pa3oMm:
skocucteMbl  Python, Bkitouas x=r*cos(a*t), y = r*cos(b*t), rme 0<=t<=q*pi.
NumPy wu Scipy o6pabotku u [Toctpoiite monb30BaTenbCKU HHTEPEHC 115
aHaJIM3a PE3yJIbTaTOB PACUETOB MIPUIIOKEHHUS, KOTOPBINA JOJIKEH OBITh COACPIKATH

3aroJO0BOK, CBEPCTaH B JiBa CTOJIONA, aAalITUPOBAThCA K
HIMprHE OKHa Opay3epa. B neBom okHe pacnonaratorcs
3JIEMEHTBI 110JIb30BaTENILCKOro HHTepQeiica, B MpaBoM
pucyHok ¢ gurypoit Jluccaxy. C nomoribto
10JIb30BaTEILCKOr0 UHTEpPeiica HEOOX0IUMO MEHSTS a,
b B mpexaenax ot 0.5 10 4, r, TOJNIIKUHY U [IBET JUHUU
KpuBoii, q ot 2 1o 10. Iy 3anycka npuiiokKeHus: JoJKHa
OBbITh KHOMKA. [[J151 BCEX 3JIEMEHTOB I10JIb30BATEIBCKOTIO
uHTepdeiica JOIKHBI OBITh COJlepKaTeIbHbIC HAMNCH,
PacrnosoKeHHbIE HaJl HUMHU.

JlopaGoraiiTe monbp30BaTenbckuil nHTEpdeiic 3anaun 1
TaK, 4TOOBI MOKHO OBLIIO OBbI 3aITyCKaTh aHUMAIIHIO.
AHuUMUpyHITE 3BOIIOLMIO KpUuBOH JInccaxky npu
n3MeHeHuu t. [lpunoxeHne U aHuMaIus J10JKHBI
pabotats B Voila. AHUMHPOBATh pUcOBaHKUE HUTYPHI
JIuccaxky Hy>)KHO Tak: Ha HYJIEBOM IlIare pucyercs
HavaJibHas TOYKa, HAa KOHEYHOM L1are pucyeTcst BCst
KkpuBasi. B monb3oBaTensckuii uHTEp(dEiic BBIHECTH a, b,
n, UHTEpBAJI MEX/ly IIaraMy aHUMAalUH, LIBET JIMHUU U
Mapkepa.

2.Ha 3anstun mMbl ¢ BamMu 3HakoMUIIHCh ¢ OMOIMOTEKOM
scipy.stats HaMUIIUTE TPUIIOKEHUE C TIOJIH30BATEIIHCKUM
uHTepdeiicom, KOTOpHI ObI MO3BOJISLT BEIOPATh
pacmpenenenue u3 Habopa: alpha, beta, gamma, norm,
lognorm, 3a1aTh [UIs HUX TapaMeTPbl, OJJHOBPEMEHHO
MMOCMOTPETh Ha ABYX rpaduKax MIOTHOCTh BEPOSTHOCTH
Y 3aKOH pacripeieIeHus JUsl JaHHOH QyHKIUH Juis
BBIOpaHHBIX 3HAUeHMI apameTpoB. OOparuTe
BHHUMaHUE, YTO PaCpPEEIICHUS 3aBUCAT OT Pa3HOTO
yyclia TapaMeTpoB. ITO HY)KHO IIPETyCMOTPETh B
MOJIb30BaTEILCKOM UHTEpdeiice.

AHMMHUPYHTE IOCTPOEHUE IIIIOTHOCTU BEPOSTHOCTH JUIS
BBIOPAHHOTO pacIpe/ieIeHusl.
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3.B naker numpy.random BxomsT: beta(a, b, size) — 6era-
pacrpenenenue, HopMaibHOe pacnpeneneHue normal(n,
s, size), paBHOMEpHOE pacnpenenaeHure uniform(a, b,
size). J11st yka3aHHBIX paciipeiesieHUil TOCTPOUTh
MIPUJIOXKEHUE C MOJIb30BaTENILCKUM UHTEpPeiicoMm,
KOTOpOe 00ecIieurnBaeT BEIOOP pacipeiesieHus,
reHepaIuio 3aJJaHHOTO KOJIMYECTBA CIy4aliHbIX YHCET
(size), CTPOMT THCTOTPAMMBI PACIIPEICIICHUS JUIs
3aJIaHHOTO YHUCJIa pa3psiioB TUcTorpamMmsel bins. B
MOJIb30BATEILCKUI HHTEP(EIiC BEBIHECTH: BHIOOD
pacnpesiesieHus U3 CIUCcKa, IapaMeTphl pacipeieieHus,
00beM BBIOOPKH, YUCIIO Pa3psiioB B THCTOTPAMME,
pa3Mepsl pucyHKa rucrorpammsel. CBepcTaTh
0JIb30BaTEIbCKUN NHTEp(ENC B IBa CTONIONA.
3amyckaTh pacyeT 10 HaKaTUIO0 KHOIKU.

Jns Tex xe pacnpenesneHui MoCTpouTe aHMMaluu
IUIOTHOCTEH pacnpeneNieHuil OT OJJHOTO U3 MapaMeTpoB,
JUTSL 4€TO MPUJIETCS BOCIOJIB30BATHCS OMOIMOTEKON
scipy.stats.

4.Ha kBazapaTe n*n Ha BEpXHEil CTOPOHE CTeHEPUPOBATh
cirydaitHoe pacnpeaenaeaue yactui (ot 1 10 n-1).
[TocTpouTh aHUMAIMIO PACTIPOCTPAHEHUSI YACTHI] BHU3.
Yacrtuua B clIey0IEeM Cl10€ TOsABIISETCS, €CIIU B
MpeapIayIIeM cioe ¢ Heit cMexHbl oT k1 10 k2 wactuu. B
I10JIb30BATEIbCKUN NHTEP(ENC BEIHOCATCS: YUCIIO
CIIy4aifHO pacHoJIO’KEHHBIX YacTHUIl B BEpXHEM clioe OT 1
1o n-1, a Taxke n, m, k1, k2, mHTepBaT MKy KaapaMHU.
AHUMUPYITE pacIpOCTPaHEHUE YaCTHUI[ OT BEPXHETO K
HIDKHEMY CIJIOF0. BBIBOJT MOXKHO ClIENIaTh C TOMOIIBIO
¢ynkuun matplotlib imshow().

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OneHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pEICHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-9. CrarucTuka u cTaTHCTHYECKOE MOAeJupoBaHue B dkocucreme Python
®opmbl peamzanuu: [Iposepka 3aganus

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpusitusi B BPC: 20
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IIpoueaypa npoBeaeHHs] KOHTPOJbHOro MeponpusaTusi: KoHrponbHas paboTa mpoBOIUTCS B
ayauTopHoe Bpems. IIpoBepka MUCBbMEHHBIX OTBETOB OCYILIECTBISIETCS BO BHEAYJUTOPHOE BpEMs.
ITpoBepsieTcst NpaBUIBLHOCTD U IIOJHOTA PELIEHUS 3a1a4

KpaTkoe conep:kanue 3a1aHusi:

KonrtponbHas pabora HarpaBiieHa Ha Ha KOHTPOJIb YMEHHS UCTIOIb30BATH IPUEMBI
CTaTUCTUYECKOIO MOCIIMPOBAHUS ISl PELICHUS IPAKTUYECKUX 3a1a4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: TpUMEHATH OHOIHOTEKY
matplotlib ans  npencraBiaeHuUs
pe3yJbTaTOB HAYYHO-TEXHUYECKUX
1 MH)KCHEPHBIX pacuéToB

1. EnuHN4HBIN KBaapaT pa3eleH onojaam
MeperopoJikoii ¢ orBepctueM Boicotor 0.25. B neBoit
yacTu KBajpata pacnojoxxeHo 1000 vactuil.
CpenctBamu NumPy u SciPy opranuzoBarts ciydaiftHbie
OIy>/1aHus YaCTHII, IPUPAIICHUS KOOPIUHAT KOTOPHIX
PaBHBI PABHOMEPHO PaCHpPEICICHHBIM CITy4yailHbIM
yuciam Ha otpeske [-0.1, 0.1]. Ilpexycmorpers
OTpakKeHUE OT CTEHOK U MEePETOPOIKH.

[TocTpouTh 3aBUCMMOCTH KOHIIEHTPAL[UHN YaCTHI] Ha
OJIHOM U3 MOJIOBUH KBaJipaTa OT YUCIIa [1aroB
MO/IETTUPOBAHUSL.

2.CpenctBamu NumPy u SciPy crenepupyiite 10000
CIIy4aiHBIX yHucel (U31eNuil), pacipeeeHHbIX 10
JKCIIOHEHIIMAIBHOMY 3aKOHY C 3aJJaHHOM CpeHen
HapabOTKOM Ha OTKa3

3.DnekTpuueckasi cxema COCTOUT U3 TPEX PE3UCTOPOB,
pesuctop R1=10 Om BKJIIOUEH MTOCIIEI0BATEIBHO C
napajuiesibHO BKIOYEHHbIMU pe3uctopamu R2=20 Om u
R3=10 Om. Hanncatp pyHKIMIO TSI BBIYUCICHUS
COTIPOTHBIICHUS TAKOW CXeMBbI, PYHKIIMH MIPENAIOTCS TPU
napamerpa R1, R2, R3, Bo3Bpaiaer ¢pyHkuus
cornpoTtuBiieHue cxeMsl. [IpoBenenTe craTucTuueckoe
mozaenupoBanue 10000 cxem, cunurtas 4yTo
COTIPOTHUBIIEHUS PACIIPEIETIEHBI 10 HOPMAJIbHOMY
3aKOHY, CPEIHUE 3HAYEHUS COIIPOTUBIIEHUN PE3UCTOPOB
PaBHBI UX HOMUHAJIbHBIM 3HAYEHUSIM, a CPEIHHE
KBaJIpaTUYHbIE OTKJIOHEHUS CONPOTUBIIEHUI paBHBI 5%
OT HOMHUHAJIbHBIX 3Ha4eHu. [locTponTs rucrorpaMmy
3HAUEHUN CONPOTUBJIEHUN CXEMBI, OIIPENEIUTh CPETHEE
3HaYeHHUE, MEUaHy, CpeJHEEe KBAPaTUYHOM OTKIIOHEHHE
4.IIpubnu>keHHOE 3HaYSHHE OTIPEJIeNIEHHOr0 UHTerpaa
ot ¢ynkuuu f(x) Ha orpeske [a,b] MOXKHO onpeneNuTh MO

bopmyie
pacripesielIeHHbIX Ha oTpe3Ke [a,b] ciy4JaifHbIX Yncel.
Hanummure dynkuuto, kotopoii nepenatores f, a, b, n.
DyHKIUS BO3BpAIaeT MPHOIMKEHHOE 3HAUYCHHE
unaTerpasa. C moMomibpio ATOM (PYHKITUN BEIYHCIIATE
3HaueHue uHTerpaia s f(x)=x**3 na orpeske [0,1].
BrraucimTe morpenrHoCcTH BHIYUCICHHUS TS 3HAUSHUH N
ot 10 1010000000. TouHOE 3HAUEHNE UHTETPAJIa MOKHO
BBIYUCIIUTH WM aHATATHYECKH, WA C TIOMOIIBIO
scipy.integrate.quad

5.Crenepupyiite 1000000 cyyaliHbIX uncen,

b- .
Ta . f(x)),rme Xi-n paBHOMEpPHO
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pacnpeelIeHHbIX IO HOPMaJIbHOMY 3aKOHY C C
3aJlaHHBIM MAaTEMATHYECKUM OKHJIAHUEM B CPETHUM
KBaJIpaTUYHBIM OTKJIOHeHHEeM. [locTpoiiTe ructorpammy,
OTPENICTUTE CTATUCTUUYECKUE XaPAKTEPUCTUKN MacCHBa
JTAHHBIX.

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOJHEHO MPEUMYIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 8btnoanenus 3nanus. OueHka "Xopouio" BbICTABISETCS, €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

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

KM-10. PacueTrnoe 3aganue N2.

®opmsl peasmzanuu: IIposepka 3aganus

Tun koHTpPOIBLHOrO MeponpusTus: Jlomamnee 3aganue

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa nmpoBeneHusi KOHTPOJBbHOI0 MEpPONPHATHA: PacueTHOE 3aJaHME BBIIOJIHAETCS BO
BHEAayAUTOpHOE BpeMs. [IpoBepsieTcs ka MMCbMEHHBIX OTBETOB OCYIIECTBIISIETCS BO BHEAYIUTOPHOE
BpeMs. [IpoBepsieTcss KOPpPEKTHOCTh (OPMYIUPOBKM M peaqu3alii MaTeMaTH4YeCKOM Mojienu,
Ka4eCTBO IIPOBEICHMS MAaTEMAaTUYECKOT O HKCIIEPUMEHTA, TPEACTABICHUS IIOJIYYEHHBIX PE3YyJIbTaTOB

Kparkoe conepxanue 3agaHus:
OCHOBHBIM Ha3HAYEHHEM KOHTPOJIbHON TOUYKHU SBJISETCS MPOBEPKA YMEHUS pealn30BbIBATh
IPOCThIe MaTEMAaTHYECKHUE MOJIENTU NPeIMETHOM 00sacTu B skocucteme Python

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

VYMerTs: 1.B Jupyter Notebook Hanmucats nporpaMmy Juis CYMTHIBaHUS TaOJIHIL
peaIn30BEIBAThL 9KCIIEPUMEHTAJIBHBIX JaHHBIX U3 JokyMeHToB Word unu Excel co
pOCThIE CTPYKTYpOIi, corilacoBaHHOM ¢ npenojaBareneM. O0ecreuuTsb
MaTeMaTHYEeCKHE BU3YaJIM3alUI0 JAHHBIX, UX CTATUCTUUYECKYIO 00pa0OTKY MO aJIrTOPUTMY,
MOJIeNTU COIJIACOBAaHHOMY C TpenojiaBaTeiieM, a TakKe COXpaHEHUE pe3yIbTaToB B
peIMETHOM ¢aitnoBoii cucreme

oOnactu B 2.Mmeetcs KOHIEHCATOP C MOJIAPHBIM IuAJIeKTpuKkoM. HaiiTu 3aBrucuMoctu
JOKOCUCTEME € U tg 0 OT YaCTOTHI ¥ TEMIIEpPaTypbl. ANMPOKCUMUPOBATH ITH 3aBUCUMOCTH
Python crtaitHamu. PaccMoTpeTh cxeMy, COCTOSIIYIO U3 UCTOUHUKA

CHUHYCOUJIAJILHOTO HAMPSHKEHUS, pe3ucTopa U KoHaeHcaTopa. [Toctpouts Ha
rpadukax TabIUYHBIE TaHHBIE 110 3aBUCUMOCTSM € U tg O OT YaCTOTHI,
TEeMITepaTyphl, Ha T€X ke rpaduKax HAHECTH AMMPOKCUMHPOBAHHbBIS
KpuBble. [I0CTpOUTh 3aBUCMMOCTH TOKa U HANPSLKEHUS HA pE3UCTOPE B
3aBUCHMOCTH OT YacCTOTHI U TeMIeparypsl. PazpaboraTs mpuioxeHue ¢
TMOJIb30BAaTEIBCKUM UHTEP(DEHCcoM ISl H3MEHEHHS YaCTOThI U TEMIEPATYPhI
3.ITycTh uMeeTcst cuctema 3apsioB, 1 He€ 3aJ1aHbl 3apsijibl, U UX
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nonoxkenue: [111,0101,[11]. Pa3paboTrarhk npuioxeHue, o0ecreunBaroIiee
BBOJI 3aPsIJIOB, X TIOJIOKEHUSI, PACCUUTHIBAIOIIECE U OTOOpaaroIee moJe
CUCTEMBI 3aps10B. [IoTeHIIMa CHCTEMBI 3apsI0B ONPEALCIIICTCS 10

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

In(paccrosinue&nbsp; or&nbsp; x&nbsp; no&nbsp; q;&nbsp; ) Cunurars,
970 3apsAbl UMErOT paguyc [J0. J{ns kaxmaoi KOHPUTypaluu 3apsaoB
MPEeIyCMOTPETh BU3yaIU3allI0 paclpeiesieHrs NOTeHIUAaI0B U JTMHUN
Toka. [IpeaycMoTpeTh COXpaHeHue pe3yIbTaToOB PAcyeToB B (paiimoBoi
CUCTEME.

4.11o mony4eHHBIM OT MPENOoAaBaTelisl JaHHBIM (3aBUCUMOCTSIM
HaMpsHKEHUs OT BpEMEHH) € TIOMOIIIbIO METOla HAMMEHBIINX KBaJIpaToB

OMPEICTUTh TapaMeTPhbl HATPSHKEHUST caMopaspsiia (OTHOCUTEIIbHbBIE

. ¢
equHuUIEl) Uc = ?’:1 Ui % exp(;),. 3necey N Moxet usmensathed ot 0 o

4. UccnenoBaTh, Kak 3aJaHue || BAMsEeT Ha norpemHocTh. [lonbiTaiirech
000CHOBaTh BBIOOP ONTUMAIBHOW MozeH. PekomeHaanus: nepen
pelIeHreM 3a1auu MOUIINTE HHCTPYMEHTHI SKocucTeMbl Python, koTopbie
o0Jieryar pereHue 3a1auu.

5.PaccMoTpeTh cxemy, BKIIIOUAIOLYIO B €05 IOJIYTIPOBOIHUKOBBIM
TepMOpe3UCTOp ¢ nonoxkuTenbHbIM TKC, uHEeHbII pe3ucTop U HCTOUHUK
CHHYCOUJATIBHOTO HanpspkeHus. [Ipu mpuiiokeHnn HanpspKeHUs
TEPMOPE3UCTOP HArPEBAETCs, €ro COMPOTHBICHUE H3MEHSETCS OT
TEMIIEPATyphl, TETIOBAs MOITHOCTh PACCEUBACTCS B OKPYKAIOLIYIO CPEy.
Ha cxopocTh HarpeBa TepMoOpe3nucTopa BIHSIET €ro TeIUIOEMKOCTh
YCJIOBHS TETIOOT/Ia4H B OKpPY’KalolIyto cpexny. MccnenoBars, Kak
TeMIlepaTypa TepMOpe3ucTopa OyAeT 3aBUCETh OT YaCTOTHI M aMIUTUTYIbI
MPUIIOKEHHOTO HATIPSIKCHHUS.

6.ITporeMoHCTpUPOBATH MPHU MOMOLIM AHUMALIUU UHTEP()EPEHLIMOHHYIO
KapTHHY, TIOJy9aeMYIO IPH CJIOKEHUH CHEPUIECKUX BOJIH,
PacrpoCTPaHSIONIMXCS B BAKYyMe OT IPOU3BOJIBLHOIO KOJMYECTBA
TOYEUHBIX UCTOYHUKOB. [Ipuoxenue q0mxHO padoTats B Jupyter
Notebook u Voila. @opmynbl 1 HCXOAHBIE JaHHbBIE OIYYUTh Y
Mpero1aBaTelsl.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "OTINYHO" BBICTABIISIETCS, €CIIN 3a/1aHNE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8binoanenuss 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIIN
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIsI PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS,
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO
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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 Komnemenyuit/uHOUKaAMOPO8 U KOHMPOTbHBIX 60NPOCOB NPOGEPKU PE3YNbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-2nk-1 [IpoBoauT ucciieqoBanus XapaKTEPUCTUK U3ACTIAN
AIIEKTPOU3O0JIALIMOHHOM, KaOETbHOU U KOH/IEHCATOPHON TEXHUKHU

Bonpocel, 3a1anns
1.Kakue cucteMsbl AJist MPOBEICHHSI HAYyYHO-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 poJib OTKPBITOTO cOOOIIECTBA B IPUMEHEHUH dKocucTeMbl 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 nomol1iplo yepenanibei rpaduku HApuUCynTe 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 I1€YaTh HOMEPOB AJIEMEHTOB 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 (OpMaTUPOBAHHBIN TEKCT, PUCYHOK, BUIIEO
14.Mosno 11 B Jupyter Notebook BcTaBnsTh popMyIibl, Kak 3TO eiaeTcs
15.YTo HyxHO clienatb, 4To0bI B 6510KHOT Jupyter Notebook BctaBuTh rpadux matplotlib
16.Kax B matplotlib Ha ogHOM pUCYHKE 0TOOPa3UTh HECKOIBKO IpapuKOB
17.Kak B matplotlib Ha ogHOM 00BEKTE prcyHKa (figure) pa3MecTuTh 6 MOJAPUCYHKOB, 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 3agaTh ToNIMHY U I[BET JIMHUU PUCYHKA
21.Kakue ckaisipHble TUITbI JAaHHBIX UCTONB3YIOTCs 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 UCTOJIb3YHOTCS

26.Yto Takoe cioBapH, B KaUYECTBE IPUMEPA CO3TANTE CI0BAPD, Y KOTOPOTO KJIFOUYAaMU CIIYKaT
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 pyHKIIMH 33/1aTh 3HAYCHHSI [10 YMOITIAHHUIO

30.Kak xoHCcTpyupyrorcs QyHKIUU C IEpEMEHHBIM YHCIIOM ITapaMeTpOB

31.MoHO J1 TPy BBI30BE (DYHKIIMU TIOCTIC IMEHOBAaHHBIX 33]1aBaTh MO3UIIMOHHBIC TApaMETPhI
32.Kak uckarp 6ubnuoreynblie GyHKIUHU A7 pelIeHHs] IPUKIAAHbIX 3a]a4, HalpuMep,
penieHust anredpanvyeckux ypaBHEHUM

33.3ayem npu penieHnH aaredpanyeckux ypaBHEHHH HE0OX0IUMO JIOKAJIN30BaTh KOPEHb,
3a1aBast 1100 HaYaIbHOE MPUOIIKEHUE, TH00 OTPE30K, HA KOTOPOM JIEKHUT TO PELICHNE
34.J1ns1 4yero mpu NpoBeIeHUU HAYYHO-TEXHUYECKUX PAcUeTOB HEOOXOAUMO O0BEKTHO-
OPUEHTHPOBAHHOE IIPOrPAMMHUPOBAHNE

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 mapameTp Bcera rnepenaeTcss MeTOy SK3eMIUIsIpa Kiacca MepBbIM, I YeT0o 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 “BoiniieOHbIe” aTprOyTHl U METOBI, 7Sl YeTO OHU HY)KHBI, IPUBEIUTE IPUMEPHI

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHU

L oo Nk WwWN R

ok wnNE

1./Ins1 mpoBeieHNsI HAYYHO-TEXHUYECKUX U UHKEHEPHBIX PACUETOB MIMPOKO MPUMEHSIOTCS
IporpueTapHble (TIaTHBIE) U CBOOOHO pacnpocTpaHsieMble cuctemsl, Hike npusenex
CIIMCOK CHUCTEM JUIA MPOBEICHUS 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
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2.Huxe nepednciieH HaOOp CPeCTB, BXOASIINX B CUCTEMBI TPOBEICHUSI HAYYHO-TEXHHUECKUX
pacdeToB

1) A3bIK NPOrpamMmmMmnpoBaHus

2) 6MbNMOTERMN ONs pelleHns NPUKNagHbIX 3a4au

3) cpeacTBa BU3yanusaumm

4) cpeacTBa ANa pacnapanienmBaHua Nporpamm

5) cpeacTsa gna onMcaHMA YCA0BUIA pellaemblx 3aad

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
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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
24.11pu co3gaHuu Kilacca MOXHO 33J1aTh CTPOKY TOKYMEHTHPOBAHHUS, 3aKJII0Uasi €€ B TPOMHbBIE
anoctpodbl WM KaBeIYKU. CTPOKU JOKYMEHTHPOBAHUS HYKHBI

OtBeThI:

1) ans KpacoTbl

2) ANA ONMCAHMA HAa3HAYeHMUsA Kaacca, MPaBu ero UCNosb30BaHUs

3) ana nonyyeHma “noackasok” npu paboTte B UHTErPUpPOBaHHbIX cpesax pa3paboTku

4) pnAa onncaHMA HasHayeHuA Knacca, NPaBua ero NCNo/b3oBaHMA, 414 NOyYeHna “noackasok” npu
paboTe B MHTErPUPOBAHHbBIX Cpefax pa3paboTku

BepHsiii otBeT: 4
25.MO0>XHO JI1 TIPH MTPOBEACHUU HAyYHO-TEXHUUYECKUX PacyeToB OOOUTUCH Oe3 MPUMEHEHUS
00BEKTHO-OPUEHTHPOBAHHOTO MporpammupoBanus (OOII)

OtBeThI:

1) Henb3s
2) MoKHO
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3. 3) HenatenbHo ucnonb3osaTb OO, T.K. OOMN ynpoulaeT pa3paboTKy pacyeTHbIX NPUIOKEHUI, Kpome
TOro, 60NbLWMHCTBO BUBANOTEK ANA NPOBEAEHUA HAaYYHO-TEXHUYECKUX PAcYEeTOB SKOCUCTeMbI Python
ncnonb3sytot OOI

Bepnpiii oter: 3
II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoJHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH PAKTHUECKUX PEIICHHIA

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

HToroBasi olieHKa mpejcTaBisier co0oil B3BEIICHHOE CPEIHEe OLICHOK, BhIUUCIsieMoe 1o (hopmyiie
0.1*K1+0.1*K2+0.1*K3+0.1*K4+0.3*P+0.3*3au, rne K1-K4 - ouenku 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 6;10KHOT Jupyter Notebook ntoboe n3obparkeHne, Hanpumep C NOMOLLbHO:

from scipy.misc import face

f.face()

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

2) Jlnst ycnoBuid mpeaslayIet 3a1aun pa3padoTaiiTe MHTEpaKTUBHOE MPUIIOKEHHE,
MO3BOJIAIOIIEE MEHATh pa3Mephl MPSMOYTOJIbHHUKA, €T0 MOJIOKEHHE, I[BET 3aKPACKHU.
[TpenycmoTpure, YTOOBI OIB30BATENb HE CMOT 33/1aTh MPSMOYTOJIbHUK, BBIXOSIINI 3a
TpaHULIbl U300paKeHUs

IIpouenypa npoBenenust

DK3aMeH MpPOBOJUTCS B YCTHOW (hopMe B KOMIIBIOTEPHOM KJacce, MOJKIIoueHHue K MHTepHeTr
o0s3arenpHO. Ha moaroToBKy 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 TlycTb HY)KHO PEUINTh CUCTEMY JTUHEIHBIX anreOpanuecKux ypaBHEHHH ¢ II0X0
obOycnoBienHol marputieii. Kak ato cienats B NumPy u SciPy

45.Yto Takoe CUHTYNISIpHAs AEKOMIIO3UIINA, JI1 YeTO OHA HYKHa

46.Kakxum 00pazom MOKHO ¢ omoIisio matplotlib BuszyanusupoBaTh QyHKINH JBYX ITepeMeH
47.Yto Takoe KOHTYpHBIE KapThl, KaK OHM peann30BaHbl B matplotlib

48.Kak B matplotlib HapucoBaTh HOBEPXHOCTH B TPEXMEPHOM ITPOCTPAHCTBE

49.Yto takoe nanutpsl matplotlib? /{1 uero onu ucnons3yrorcs

50.Kakue OMOIMOTEKH HaydYHOU BU3yalu3anuu sKocucteMbl Python Bei 3Haere? YUem oHm
OTIIMYAIOTCS IPYT OT Apyra

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

52.Ha30BuUTE OCHOBHBIE 3Tallbl IPOBEICHUS BBIUNCIUTEIBHOTO KCIIEpUMEHTA

53.YTt0 TakO€e BUIKETHI

54.Kak ocymiecTBisieTcsi IpOCTOE MOCTPOCHUE MOJIb30BATENbCKUX HHTEP(PENCOB C TOMOILIBIO
ipywidget.interact()

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

56.Kak ripu npoBeieHnN BBIYUCIUTEIBLHOTO SKCIIEPUMEHTA COXPAHSIOTCS PUCYHKHU
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 BBOUTH YHCIIOBBIE
JTaHHbIE

59.Kakum o6pa3zom ¢ momoibio BukeToB Jupyter Notebook M0OXKHO OCyIIecTBIIATH BBIOOD
QIbTEPHATHB B TOM YHCJIE U MHOXKECTBEHHBIH

60.00bsicHnTe Ha3HAaYeHNEe KHOMOK (Button) mpu mocTpoeHUN MOIH30BATEINBCKUX
untepdeiico B Jupyter Notebook

61.Kakue BUKETHI HCTIONB3YIOTCS ISl YIUIOTHEHHS MOJIb30BaTeNIbCKOro HHTepdeiica Ha
9KpaHe KOMIIbIOTepa

62.3aueM HyxeH BupkeT Output Ipu CO3/TaHUH MOJTH30BaTEIBLCKUX HHTEP(dEicoB B Jupyter
Notebook

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

64.CoxpaHsIoTCS JIM NOJIb30BaTeNbCKUE HMHTEpQeEiichl Ipu Mpeodpa3oBaHuu OJI0OKHOTA Jupyter
a HTML
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65.Urto takoe Voila? 3auem ucnonp3oBarh Voila mpu npoBeieHHH BEIYUCIUTEIBHOTO
JKCIIEpPUMEHTA

66.Kak npeoOpaszoBark 0JIOKHOT Jupyter B mpe3eHTanuto? YUto ajs 3TOro HyKHO

67.KakuM 00pa3oM MOXHO CBEPCTaTh MOJIb30BaTEILCKUI HHTEpdeiic Jupyter B aBa cTonOIa
68.MO>XHO JIH ITpU IOCTPOCHUH TI0JIH30BATENbCKUX HHTEp(deticoB B Jupyter Notebook
MCIIOJIb30BaTh a/IalITUBHYIO BEPCTKY, IPEANOJIAralollyl0, 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.I1ogymaiite, KakuM 00pa30M MOYKHO MTPOTOKOJIIMPOBATH MTPOBE/ICHUE BHIYMCIUTEIbHBIX
HKCIEPUMEHTOB (MHOTOBAPHAHTHBIX PACYETOB) IIPH UCIOIB30BAHUH MOJIb30BATEIBCKUX
unrepdetrico B Jupyter Notebook

71.3a4em ucrosb3yeTcss aHUMalus MpU NPOBEACHUN HAyYHO-TEXHUUYECKUX pacueTOB
72.Kakue pacueTbl MO)KHO aHUMUPOBATh, a Kakue Helb3s1? Ha3oBHUTE yCIOBHS yCIEIIHOTO
MOCTPOSHHS aHUMAIIUN

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

74.M3BecTHO, uTO 6ubIMOTEKa matplotlib ocyiecTisieT aBToMaTHUECKOE MacIlITaAOUpOBaHHE
rpa¢ukoB? UTo Hy)KHO cAenaTh, 4T00bI aHUMAaIKs Besla ce0sl eCTECTBEHHBIM 00pa3oM
75.3a4eM Mpu MOCTPOSHUU aHUMAIIUU KENATEIbHO MPEBAPUTEIHLHO BHIYUCIUTh
UCTIOJIb3yeMbIE TIPY aHUMAIINH JJAaHHbIE

76.11ouemy nipu pOBeIEHUN HAYYHO-TEXHUUYECKUX PACUYETOB JIOCTATOYHO YaCTO UCIIOJIb3yeTCs
CTaTUCTUYECKOE MOJICIIMPOBAHNE

77.Kakue 3a1auu pemaeT CTaTUCTUYECKOE MOICTUPOBAHUE

78.Kakum 00pa3oM CTaTUCTHUECKOE MOJICITMPOBAHKE MTO3BOJISET ONPEACTUTh MPOICHT BBIXOA
TOJIHBIX TIPU MOJIETTUPOBAHUH TEXHOJIOTUYECKOTO Mpoliecca

79.Kakum 00pa3oM CTaTUCTHYECKOE MOJECIIMPOBAHIE MOKET OBITh UCIIOIB30BAHO IS
ONTUMU3AIMH TEXHOJOTHUECKUX MPOLIECCOB

80.Kakne xapakTepuCTHKH BBIYUCIISIOTCS TIPH MPOBEACHUN CTATUCTHYECKOTO MOACITUPOBAHHS?
[Tepeuncnure ux. [TosicHuTe UX Ha3HAYEHUE

81./171s1 yero mpu CTaTUCTUYECKOM MOJEIIMPOBAHUM HCIOJIB3YIOTCS O0bIINE 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 pacIpeieleHtsl, HapUMep, HOPMAJILHOTO TPEOyeTCs MOCTPOUTH (PYHKITHIO
IUIOTHOCTH pacnpenenenus. Kak sto cienars

85.UTo Takoe KyMyJISATUBHOE pacipeiesieHre, KaK €ro moCTPOUTh

86.I1pu cTaTrcTHYECKOM MOJIEIMPOBAHUY MTOJIy4YeH MAacCHB pe3ynbpTaToB. Kak onpenenuTs
cpelHee 3HaUeHue U MeJIaHy

87.I1pu cTaTHCTHYECKOM MOJICIMPOBAHUY TTOJIy4YeH MAacCHB pe3ynbTaToB. Kak onpenenuTs
paz0poc 3HAYCHUI

88.I1pu cTaTUCTHUECKOM MOJICIMPOBAHUH MTOJIy4eH MAacCHB pe3yibTaToB. Kak moctpouts
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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