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COJIEP)KAHUE

1. IlepeyeHsb mIaHUPYEMBIX pE3YyJIHTATOB OCBOCHHS OOpa30BaTEIbHOM
porpaMmMbl (IepeyeHb KOMIETEHLHMI) C yKa3aHHEM HWHIUKATOPOB HX
JOCTIKEHUS U TUIAHUPYEMBIX PE3yIbTaTOB O0yUYEHHUS IO JUCIHILIAHE?.
Ilepedenr BOMPOCOB, 3aJaHHWM, TE€M Uil TMOATOTOBKHM K TEKYILIEMY

KOHTPOJIIO



1. [lepevyens MIaHUPYEMbIX Pe3yJbTATOB OCBOCHHSI 00Pa30BaTeILHOIM NPOTrPaMMBbI

(mepeyeHb

KOMIIEeTeHIIUi1)

C YKa3aHHeM WHIANKATOPOB

IUVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs MO AUCIHUIINHE

HX JOCTHKCHHUSA

HHU30BBIBATH ITOUCK
u coop unpopma-
1M, €€ XPaHEHHE B
CTPYKTYpHPOBaH-
HOM BUJIE, IPOCKTH-
pOBaTh U peaIn3o-
BBIBAaTh PEIISAIIMOH-
HBIE U HEPEJISINOH-
HbIE 06a3bl U XpaHU-
JIMIIA JTaHHBIX

HUE OCHOB PEIISIIH-
OHHBIX 0a3 IaHHBIX,
HOpMaIHM3ali  JaH-
ve1X, ACID, CRUD,
ORM, wucnons3yer
TpaH3aKIIHH.

Kon HaunmenoBanue HNupukatopsl PesynbraTbl 00ydyeHusi (yMeHHs
KOMIIe- | KOMIIETEHIIHH AOCTHIKEHUS M 3HAHM$), COOTHECEHHbIE C HH-
TeH- KOMIIeTeHIHH AUKATOPAMH JOCTHKECHHS KOM-
- neTeHuu

IIKH-6 | CriocobHOCTh opra- | JleMoHCTpupyeT 3Ha- | 3HaTh: crocoObl XpaHEHHUS JIaH-

HbIX C OTHOIICHHAMHU «OIHH KO
MHOT'UM» U «OJUH K OJTHOMY).

YMerb: ¢ DIOMOLIBIO
Python coxpansate wu
JaHHBIE C OT- HOIICHUSMH «OIHMH

SA3bIKa
quTaTh

KO MHOT'UM» U
«OJHH K OJTHOMY».

JleMmoHCTpUpyeT 3Ha-
HUE Pa3IUYHBIX TEX-
HOJIOTUH  XpaHEeHHS
JMaHHBIX: PENSIHOH-
HblE U HEPESIUOH-
Hble 0a3pl JaHHBIX,
JIOKYMEHTapHbIE Xpa-
HWINIIA, W3BJIEKAET
JAHHBIE M3 pPa3HbIX

HCTOYHUKOB U B pa3s-

HBIX (QopMmarax, B
TOM qucie
POTPaMMHO.

3HaTh: Pa3IMYHBIC TCXHOJIOTHUH
cepuain3aiuy, XpaHCHUA KU YTC-
HUsA JaHHBIX.

YMeTh: ¢ DOOMONIBIO  SI3BIKA
Python coxpanate u 49uTaTh
JTAHHBIC B I10- Hy.HSIpHBIX

YHHMBEpCaJIbHBIX (hOp- MaTax.

[IpoexTupyer xpanu-
JMILA JaHHBIX UC-
XO/JIsl U3 UX Ha3HaYe-
HUS U XapakTepa
JAHHBIX, BEIOMpAET
UHCTPYMEHTAIBHOE U
apXUTEKTYpHOE pe-
nieHue, GU3NIECcKyro
U JIOTUYECKYIO CXEMY
IAHHBIX U 000CHO-
BBIBAET CBOMW BHIOOD.

3HATh: MOIXOJbI K OpraHU3aIN
CTPYKTYpbl JaHHBIX B (opmarax
CSV, XML u JSON.

YMeThb: C  TOMOMIIBIO
Python coxpanste wu
na"Hele B ¢opmatax CSV, XML
u JSON.

A3bIKa
YUTaTh

Hu



2. [lepeyeHb BONPOCOB, 3aJaHM, T€M JJIsl MOATOTOBKH K TEKyILIeMY KOHTPOJII0

1. Kaxkue cTpyKTyphl JaHHBIX UCIOJIB3YIOTCS B Numpy? B 4eM uX OTIIM4He OT CIIUCKOB

Python?

2. Kakue pyHkuuu a1 reHepa MacCUBOB UCIIOJIBb3yeT Numpy?

3. Kakue crioco6s! mpenaraet Numpy ajsi U3BJI€UYEHUs JaHHBIX U3 MACCUBOB?

4. Yo Takoe BEKTOpU3AIMsl KOJIa ¥ IOYEMY 3TO YCKOPSIET paboTy mporpamm?

5. Kakue Buabl MaTpUUHBIX ONepaluii peain3oBanbl B Numpy?

6. HazoBute ocHOBHBIC (DYHKIIUM YTEHUS TaHHBIX U3 (hailIoB U 3amucu B ¢aiin B
Numpy?

7. Kaxkue ectp ¢pyHkunn B Numpy Juist CTATUCTUYECKOTO aHAIM3a JAHHbIX?

8. Kakuwe ¢yHkuuu wucnonb3yroTcs A8 npeoOpasoBaHus (GOpMbI, pasMmepa U

COEIMHEHNS MAaCCUBOB?

0. OObsicaute, B uém otnnune Qpynkuuii arange() u linspace()?

10. Yro Ttakoe cpe3 maccua?

11.  JlomycTuM, m — 3TO AByMEPHBIM MaccuB. UTo 03HAYaIOT KOHCTPYKIMK m|[:, j] 1 m[i,
:1?

12. Yto 03HaAYarOT OTpULATEIbHBIE NHIEKCHI B CPE3aX MACCHUBOB?

13. Kak ObiCTpo ompeaenuth HOMEpPAa MUHUMAIBHBIX W MaKCHUMAJIbHBIX 3JIEMEHTOB B
TAHHOM Maccuse?

14. UYrto Takoe yHuBepcanbHble (PyHKINN?

OTBeThl HAa BONPOCHI

1. Kakne cTpyKTYpbI JAHHBIX HCNOJAb3YIOTCA B Numpy? B yem ux otiimume or
cnuckoB Python?

I'naBHbIl 00bEKT NumPy - 3T0 0AHOPOIHBIII MHOIOMEpHBII MaccuB. Yalie Bcero 3To
OJTHOMEpHAas IMOCJIEA0BATEIbHOCTh MM ABYMEpHas TaOJWIa, 3allOJIHEHHBIE 3JIEMEHTAMU
OJIHOTO THWIA, KaK NPAaBWIO YHUCIAMH, KOTOpPbIE MPOUHAECKCUPOBAHBI KOPTEKEM
MOJIOKUTENbHBIX LeNbIX uncesl. B NumPy, aieMeHTbI 3TOro KopTeka Ha3bIBalOTCS OCSMH,
a 4MciIo0 ocel paHroM. /laHHBIE MOTYT UMETh CIIOKHYIO CTPYKTYpy. i1 paboThl ¢ TakKMMHU
naHHbIMU NumPy npenoctaBisieT BO3MOXXHOCTh CO3AaBaTh CTPYKTYPUPOBAHHBIE MACCHUBBI.
CTpyKTypHpOBaHHBIMi MaccMB — 3TO MAacCHB, KOTOpBIM  OpraHuM30BaH  Kak
MOCJIE0BATEIbHOCTh MMEHOBAHHBIX MOJIEH (CTONOLOB), MPUYEM KaKJ0€ IOJIe MOXKET
coJiep>KaTh JAaHHbIE JII0OO0To THUIIA.

Cmucku B Python - ynopsamodyeHHble H3MEHAEMblE KOJJIEKIIMM OOBEKTOB
MPOU3BOJIBHBIX TUTOB (ITOYTHU KaK MACCUB, HO THUIIBI MOTYT OTJIMYaThcs). CIIUCOK MOXKET
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COACPIKATb JF000€ KOJIUYECTBO JIFOOBIX OOBEKTOB (B TOM 4YHUCJIC MU BJIOKCHHBIC CHI/ICKI/I),
HJIK HC COACPIKATh HUYCTO.

2. Kakue pyHKIMHU 1JI51 TeHEPALlMA MACCHUBOB HCNOJab3yeT Numpy?

MaccuB MOXeT ObIThb CO3JaH M3 OOBIYHOIO coucka win Koprtexxa Python c
ucrnojab3oBaHueM QpyHkuuu array(). @yHkuus zeros() 3arnoaHseT MAaCCUB HYJISIMU, (QyHKIIHUS
ones() - eauHUIamMu, a GyHKUMS empty() - CIydallHBIMH YUCIAMH, KOTOPbIE 3aBUCST OT
cocrosinug namsaTu. Ilo ymondanuio, TMD co3gaBaeMoro maccuBa - float64. NumPy
npenoctaBiasier GyHkiuu arange() u linspace(), KOTOpbIe BO3BpaIalOT OJHOMEPHBIE
MaCCHUBBI.

3. Kakue cnoco0b1 mpeaiiaraer Numpy st M3BJIe4eHUs JAHHBIX U3 MACCUBOB?

Nunexcanusi: oOpaTUTHCS K 3JIEMEHTY MOXHO IO €r0 UHJEKCY. a7 ]
Cpesbrl: a[4:8]. N3BiIeueHNE 3JIEMEHTOB C OIpeIeICHHBIM marom. aj0:9:2]
K maccuBamM MOKHO IPUMEHSTH OTIEPATOP in:

a=np.array([ -1, 1,-1, 9, -1, 25, -1, 49, -1, 81, -1, 121])

foriin a:

print(i**(1/2), end ="', ")

nan, 1.0, nan, 3.0, nan, 5.0, nan, 7.0, nan, 9.0, nan, 11.0,

4. Yto Takoe BeKTOPU3aUs KOJAA U N10YeMYy 3TO YCKopsieT padoTy nmporpamm?

MaccuBet NumPy wMoryt OBbITh OOBIYHBIMH ONEPAaHIAMH B MaTEMaTHYECKUX
BbIpaKeHUsIX. [ BBITIONIHEHHS Takux omepanuii Ha Python, ObutH BBIHYKIECHBI TTHUCATh
LHUKJIBI.

ITucate Takwe 1mukiabel B NumPy, HEeT HUKakoW HEOOXOJMMOCTH, MOTOMY YTO BCE
ONEpAIMA U TaK BBIMOJHSIIOTCS MO3JIEMEHTHO, TO €CTh MACCHUBBI SABJSIOTCS BEKTOpAMHU, a
Oneparu — BEKTOPHBIMU.



5. Kakne BBl MATPUYHBIX ONlepanuii peaju3oBanbl B Numpy?

Bce maremarnueckue omepanuu Python: +, -, /, ** %, // , +=, -=, *=, /= u Tomy
no100HbIe, TPeoOpa30BaHUE TUTIA, JIOTHUECKHE.

6. HazoBuTe OCHOBHBIC (DYHKIIUHM YTCHUS TAHHBIX U3 (aiijioB u 3anucu B ¢aiia B
Numpy?

Ecnu MaccuBbl, KOTOpbIE HEOOXOJUMO COXPAHUTH SBJISIOTCS HEOOIBIIUMHU, TO MOXKHO
BOCIOJIb30BaThCs (pyHKIMEH numpy.save(). Dainsl .npy ymnoOHBI UIsi XpaHEHUS OIHOTO
MaccHuBa, €clii B OAHOM (haiijie Hy’HO COXpPaHUTh HECKOJIBKO MAacCCHBOB, TO HEOOXOIUMO
BOCTIOJIb30BaThCs (yHKIMEH numpy.savez(), KOTopas COXpaHUT WX B HEC)KATOM BUJE B
¢daitne NumPy c dopmatom .nmpz. Uto OBl BMecCT€ € MAacCMBaMH COXPAaHSJIUCh HX
OpUTHMHAJIbHBbIE UMEHA, HEOOXO0IMMO B (YHKUMHU numpy.savez() yKa3plBaTh UX KaK KIIOYU
cinoBapeii Python. B ciyuae oyeHb OOJNBIIMX MacCHBOB MOXHO BOCIOJIB30BaThCs
¢dbynkuueir numpy.savez_compressed().

MaccuB MOKHO 3arpy3uTh U3 ¢aiina ¢ momoiiso yHkuuu numpy.load().

7. Kakue ectb pyHkuuu B Numpy Uisi CTATUCTHYECKOT0 AaHAJIN3A TaHHbIX?

DneMeHTapHble CTaTUCTHYECKHE (QYHKUMHU: np.amin(a) MHUHUMaNbHBIA 3JIEMEHT
MaccuMBa, np.amax(a) MakCUMaJbHBIM »5JeMeHT, np.median(a) MeauaHa 3JIEMEHTOB
MaccuBa, np.mean(a) cpenHee apudmeruyeckoe, np.var(a) aucmepcus, np.std(a)
CTaHJIaPTHOE OTKJIOHEHUE U JIPYTHUE, EIIe HE U3YUCHHBIE.

8. Kakne pyHKUMH HCNOJIB3YIOTCS 1JIsI MpeoOpa3oBaHus popMbl, pasMepa u
COeIMHEeHHNS] MACCUBOB?

N3menuTh hopMy MaccruBa MOXHO € OMOIIbIO (GyHKIMUU reshape.

Paznenuts MaccuB B1OJIb TOPU3OHTAIBHOM OCH MOKHO ¢ oMolibio pyHkiuu hsplit, a
BJIOJIb BepTUKaIbHOU vsplit. Ecnu pazMepHOCTh MaccuBa 0oJibllie 2 U IETUTh €r0 HYXKHO
BJIOJIb OIPEAEIEHHON OCH, TO MOXHO BOCIOJb30BaThcAd (QyHKIUMEH array split, ykaszaB
HEO0OXOIUMYIO OCh.



Oynkius vstack o0beAMHIET MaCCUBBI 0 BepTUKaIH, a hstack mo ropuzonTanu.

Oynkmus column_stack mpecTaBiiseT 0THOMEPHBIE MACCHBEI B BHJIE CTOJIOIIOB MTOCIIE
yero o0OveauHseT ux. GyHkuus row_stack skBuBasieHTHa vstack.

9. O0bsicHuTe, B 4éM oTiimune ¢pynkuuii arange() u linspace()?

Eciu ¢yHkius arange ucnonb3yercs ¢ apryMeHTamu tumna float, TO Ipeackas3arb
KOJIMYECTBO 3JIEMEHTOB B BO3BpAIllla€MOM MAacCHBE HE Tak-TO IIpocTo. ['opa3zmo wame
BO3HMKAET HEOOXOJMMOCTbh YyKa3aHUS HE IIara HM3MEHEHHMs 4YMcel B JMama3oHe, a
KOJIMYECTBA 4YMCeN B 3aJaHHOM nuana3zoHe. DyHkuus linspace, Tak ke Kak M arange
IIPUHUAMAET TPU apryMEHTa, HO TPETUM apTyMEHT, KaK pa3 ¥ yKa3bIBA€T KOJIMYECTBO YUCET
B JIMAIIa30HE.

10. Yro Takoe cpe3 maccusa?

Cpe3bl TO3BOJIAIOT U3BJIEKATh YaCTH MAaCcCHBA JJI CO3/IaHUsI HOBBIX MaccuBoB. Korma
BBI HCTIONIB3Y€ETE CPE3BbI I CIIMCKOB Python, pe3ynpTupyromime MacCuBbl — 3TO KOTHH, HO
B NumPy oOHM SABIAIOTCA NPEACTABICHUSIMU OAHOTO M TOIO K€ JIEKAIIErO B OCHOBE
Oydepa. B 3aBHUCHMMOCTH OT YacTHM MacCHBa, KOTOPYIO HEOOXOIUMO H3BJ€Yb, HYKHO
UCTOJIb30BaTh CHUHTAKCUC Cpe3a; OTO IOCIEA0BAaTENbHOCTh YHCIOBBIX 3HAYEHUH,
paszziesieHHas IBOETOUMEM (:) B KBaIpaTHBIX CKOOKax.

HqueM HHACKCHI MACCUBOB MOI'YT COACPIKATDH 1000 KOJTUUECTBO OCEH U DJIIEMEHTOB
II0 OTHUM OCIIM.

11. JomycTM, m — 3TO ABYMEPHbIA MacCUB. UTO 03HAYAIOT KOHCTPYKIUM m|:,
jlmmli, :]?

N3Bnekaem cronberr j.

N3Bnekaem cTpoky i.

12. YTto 03HAYAKOT OTPULATEIbLHbIE HHAEKCHI B CPe3aX MACCUBOB?

I/IHI[GKCBI MOT'YT IPUHUMATBL OTPHULATCIIBHBIC IICJILIC 3HAYCHMU . B sTom CJIydac OTCUCT
BCICTCA OT KOHIIa MaCCHBaA.



13. Kak ObICTPO onpeaeJuTh HOMepa MUHUMAJbHBIX 1 MAKCUMAJIbHBIX
3JIEMEHTOB B JAHHOM MaccuBe?

Oynkius argmin() BO3BpaIlaeT MHIEKC MUHUMAJIBLHOTO 3HAYEHHS BIIOJIb YKA3aHHOU
OCH.

B cnyyasix, korma MUHUMaJIbHOMY 3HAYEHHIO COOTBETCTBYET HECKOJIBKO 3JIEMEHTOB,
TO BO3BpaIlaeTCs MHICKC AJIEMEHTa ¢ MEePBBIM BXOXKJIeHHeM. JlaHHas (yHKIUsA oOiagacT
SKBUBAJICHTHBIM METOJIOM KJlacca ndarray, T.€. np.argmin(a) paBHOCUILHO BBI30BY METOAA
a.argmin().

Oynkuus nanargmin() BO3BpallaeT HMHIEKC MHHUMAJIbHOTO 3HAYCHHS] BIOJb
YKAa3aHHOW OCY C ITHOPUPOBAHUEM 3HAUYECHUH nan.

Ananoru4to, argmax().

15.Y10 Takoe yHuBepcajbHble QyHKIuMu?

Vuueepcanvnas ¢ynxkyus - 310 000704Ka HaA OOBIYHOW (QyHKUMEH, Omaromaps
KOTOPOM BO3MOXKHO BBITIONHITH OINpPENEICHHbIE JEUCTBUS HAJA ILEIbIMA MacCHUBaMHU.
JlanHple (QyHKUIMU BBIOJHSAIOT ACWCTBUA HAJ MAacCHBAMH MOXJIEMEHTHO, MOAIEPKUBAIOT
MEXaHHU3M TPAHCIUPOBAHUS, AaBTOMATHUECKU MTPEOOPa3yIOT TUIIBI JAHHBIX U 00€CTIEYHBAIOT
JOCTYI K 60Jiee TOHKUM HacTpoiikaM cBoeil paboThl.

Hanpumep, np.sin(x, out =y).

Kpumepuu oannvnoit oyenku paznuunvix popm mexkyuiezo KOHmpo.is

ycneeaemocmu
Buo yuebnoii oesmenvrocmu Bannwt Tlpumeuanue
BricTymienue o Bonpocy Ha CEMHHAPCKOM 3aHATHH Hdo 5 20 6ammoB go 15
HOSAOps
AynuTopHas npakTHdeckas padora Ho 11
TTocemnraemocTts Jo 4
AynutopHasl mpakTuieckasi pabora Ho 11 20 6ammnos g0 30
neKaopst
[Mucemennas paboTa Ho 5




ITocemaemocTtsb Ho 4

Hroro 40 3a cemectp

[Topsnok nepeBojia 100-6a/uIbHOM OLIEHKU B MATHOAIUIBHYIO

100-0annbHas cucrtemMa 5-0anabHasi cucreMa
50-100 3a4TEHO
menee 50 HE 334TEHO
86-100 OTJIMYHO
70-85 XOPOIIO
50-69 YAOBJIETBOPUTEIHHO
Menee 50 HEYJIOBJIETBOPUTEIHHO

CTyneHT cuuTaeTcsl aTTeCTOBAHHBIM TPU YCIOBHH, YTO CyMMa OayloB 3a paboTy B

cemecTpe (MOyJie) U OTBET Ha 3a4eTe/IK3aMeHe COCTaBIseT He MeHee 51 Oanna.



