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1. O6wume ykasaHMsa K BbiNOJIHEHUIO labopa-
TOPHbIX paboTt

1.1. Tpe6oBaHue k naboparopHomy o6opynoBaHuIO

Ayautopusi ans npoBeaeHUs NabopaToOpHbIX 3aHATMI A0HKHA
ObiTb YKOMM/IEKTOBaHa CreLnaM3MpoBaHHON Mebenblo U MHAMBUAY-
anbHbLIMM KOMMNbIOTEPAMU C/IEAYIOLLEN MUHUMASIbHON KOMIIEKTaLMNN

— lpoueccop: He MeHee ABYX WCMOMHUTENbHLIX s4ep, CoBMe-
CTUMbIM C CUCTEMOM KOMaHA X86 n x64.

— OnepaTtvBHasa NamsiTb: He MeHee 4 6.

— MoHuTOp: He MeHee 22" (AOMMOB) MO AMaroHanu.

— Hannune nokanbHOM ceTM co CKOpPOCTbio 06MeHa He MeHee 1
6/cek.

— Hannuue goctyna B ceTb VIHTEPHET CO CKOPOCTbIO HE MeHee 1
MbuT/cek.

— Hannume knaBmaTtypbl 1 MaHUMYNATOPA «MbllLb>.

Ha komnbloTepax A0/mKHO 6bITb YCTaHOBAEHO crneaylollee npo-
rpaMMHoe obecneyeHue:

— OnepauwnoHHas cuctema: Microsoft Windows 7 (unu Bbiwwe)
unn Ubuntu Desktop 16.04 (unu Bbiwe).

— Cpegabl pa3paboTtku nporpamm: Anaconda (cbopka si3bika Py-
thon), PyCharm Community Edition nan PyCharm Edu, peaakTop
NotePad++ wnu cpema paspabotkm Microsoft Visual Studio Code (c
paclumpeHueM ans s3bika Python).

1.2. Tpe6oBaHus, npeabsiBasieMble Npu caave nabopa-
TOpPHbIX paboT

Mpu cgaye CcTyaeHTOM nabopaTopHOM paboTbl OTYETOM BLICTY-
MaeT UCXOAHbIV KOA CO3AaHHOM B NpOLIECCe BbIMOSIHEHWS paboTbl Npo-
rpaMMbl.

McxoaHbli koA AomKeH 6biTb 0TOPMaTUPOBAH COMACHO Mpu-
HATbIM AnS A3blka F# cTtaHpapTaMm. [lonyckaeTcs Hanmume B UCXOOHOM
KOAE KOMMEHTapueB, OMMCbIBAOLWMX OCHOBHbIE YaCTW MPOrpamMmMbl m
0cobeHHOCTU KX (YHKUMOHMPOBaHMS. B TO ke BpeMs CTyaeHT Jon-
XeH 6bITb roToB 06BbACHUTL paboTy NMporpamMMbl B LEMOM U KaXAYHo
OTAE/IbHYIO €e YacTb Npu MOSIHOM OTCYTCTBUM KOMMeHTapueB (Hanpu-
Mep, OHM MOryT 6bITb yAaneHbl WM CAeNnaHbl HeYMTaeMbiMn nepes
cnayen).

Ob6s3aTenbHbIM YCIOBMEM CAAYn SIBNSIETCS YMeHue CTyAeHTa
BOCCTaHOBUTb I06OIM y4acTOK MCXOAHOMO Kofda MporpaMMbl Mocne ero
yaaneHus (npy 3TOM 3TOT y4acToOK Ao/mkeH 6biTb HabpaH CTyaeHToM
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3aHOBO, 3anpeLllaeTcss MCrnonb3oBaHMe onepauum Undo TEKCTOBbIX
penakTopos).

McxoaHbli KoA caaBaeMol MporpamMMbl AO/MkeH ObiTb npea-
CTaBJIEH B 3/IEKTPOHHOM BUAE.

Cpaya MCXoOHOro Koja paHee CAaBaBLUMXCS MPOrpaMM uav

nporpamMM, KoA KOTOpPbIX BbIIOXXEH B CETU UHTEPHET, He AOMNyCKaeTcs.

2. JIABOPATOPHAS PABOTA N21: PEAJIN3ALINA
BA30OBbIX AJIFTOPUTMOB HA A3bIKE
NMPOrPAMMMUPOBAHUA PYTHON

2.1. LUenb pabotbl

MonyunTb 6a30Bble HABbIKM WCMOJIb30BaHUSI Cped paspaboTku
Ans a3blka Python, HaBblkM pa3paboTku Ha si3bike Python OCHOBHbIX
anropuTMOB C UCMOJIb30BAaHWEM MOCNEA0BATESNbHbIX, BETBSALMXCS W
LMKJIMYECKMX anropUTMOB.

2.2. 3apaHue k nabopaTtopHoii pabote

Mcnonb3ys oanH M3 TEKCTOBLIX pPeaakTopoB MW cpepn paspa-
60Tk ans s3bika Python, peanusoBaTb M nposepuTb paboTocnocob-
HOCTb NMPOrpamMMbl, peLlaroLLyo oAHY M3 3afay 3agaHus (No Bapwual-
TaM). BapvaHTbl 3agaHuii npeacTaBnieHbl HUXKe B Tabnmue 1.

Tabnuua 1 — BapvaHTbl 3aaHuit K nabopaTopHon pabote No1
N2 | 3agaHwue
1 BbiBectu Ha 3KpaH 3HayeHus yHKUMM

_ {sin(x);x <0

-1

e fx’ x>0 B MHTepBane ot A g0 B ¢ warom delta.
rpaHVILl,bI MHTEPBAasia U War A0/HKHbl BBOAUTLCA MOJ/Ib30BATENIEM
C K/niaBmaTtypbl.
2 BbluMcnntb CyMMy 3/1EMEHTOB psida C 3afaHHOW TOYHO-
CTbt0. 3HaYeHNe TOYHOCTU AO/MKHO BBOAWUTLCS MOSIb30BATENEM C
KNaBMaTypbl. DNeMeHTbl CYMMUPYEMOro psada 3a4aloTcs Kak

i—1e'

X, =1; X, =2

i (ans /> 1), rae il — dbakTopuan, Bbi-

1=1+2-3-..-1

yucnsembln no dopmyne
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HaiiTn 3HauyeHue apryMeHTa X (C TOYHOCTb E) npu KoTo-
pomM dyHKUMS

y lelsu’l(lx} NPUHUMAET MUHUMAJIbHOE 3HA4YEHUE Ha

oTpe3ke oT A Ao B. 3HaueHne napameTpoB A, B, N u € JOMXKHBI
BBOAMTBLCS MOMb30BaTeNneM C KnasmaTypbl. [na HaxoxaeHus
MMHMMYMa MCNOJb30BaTh 1060/ NOAXOASIUMIA aNropUTM.

HalTu cyMMy 3/1EMEHTOB psila C TOYHOCTb ‘9, ecnu ane-

MEHTbI psana 3aAaHHbI COOTHOLLUEHWEM
Xi 1+Xi o
X =1 X, =1x == .
t . 3Ha4YeHne TOYHOCTU
JI0/1)XHO BBOAUTLCS MOJb30BaTeNEM C KIaBUATYphI.

5 HariTtu MWHMManbHoe 3HayeHue pyHKUMM
sin(x) +cos(xy);x =0uy =0

x-y?2+cos(x);x=0uy <0
sin(xcos@));xs': Ouy =0

cos(x+y)x<0uy <0 € TouHOCTLO &

X,y € [-2m;

Ha UHTEpBane ZH] TouyHoCTb € AO0J1XXHa BBO-

ANTBCS C KMaBUaTypbl.

2.3. KoHTpoJsibHble BOMPOCHI

1. K KakoMy Turny s3bIKOB MPOrpaMMMPOBaHUS OTHOCUTCS
A3bIk Python?

2. Kakve anropvTMbl Ha3blBAKOT «JIMHENHBIMU»?

3. HazoBuTe OCHOBHblE TWMbl AaHHbLIX fA3blka Python u
onepauuu AOCTYrMHbIE Ha4 HUMMU.

4, Kakylo @yHKUMIO B £3blKE MNPOrpamMMUpPOBaHUS Bbl-
MONHAET onepaTop BETBIEHNA?

5. YTO Takoe LMKJIMYECKMI anropuT™?

6. Kak B si3blke Python peanusyetcs apudMeTnyeckuii
umkn (UMK C 334aHHBIM YMCIIOM MOBTOPEHNIA)?

7. B ueM oTAMume 3anucyM COCTaBHbIX OMEpPaTopoB B

Aa3blke Python oT cocTaBHbIX onepaTopoB B ApPYrMx pacrnpoCTpaHeH-
HbiX si3blkax (C++, Java, C#)?
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3. JIABOPATOPHASA PABOTA N22: ONMUCAHUE
NOJIb30OBATEJIbCKUX ®YHKLUIA HA AA3bIKE
PYTHON

3.1. Lenb pa6oTbl

MonyYnTb HaBbIKM peanusauum ¢yHKUUIA B MporpaMmax, co-
CTaB/IEHHbIX Ha A3bIKE NporpaMMMUpoBaHns Python.

3.2. 3apaHue k nabopatopHo# paboTte

Mcnonb3ys oanH M3 TEKCTOBLIX PefakTopoB MW cpep paspa-
60TkM ans s3bika Python, peanusoBaTb M npoBepuTb paboTocnocob-
HOCTb NPOrpamMbl, pellaroLLyo oaHy M3 3afay 3afaHus (MO BapuaH-
Tam). B nporpamme B ob653aTenbHOM nopsiake AOMKHbI BbITb npea-
CTaBJIEHbI OIHA WU HECKOMBbKO (PYHKLMIA (BO3MOXHO BIIOXKEHHBIX).

BapwvaHTbl 3a1aHuiA NpeacTaBeHbl HUXxXe B Tabnuue 2.

Tabnuua 2 — BapvaHTbl 3agaHuii K labopaTopHoi pabote N2
NO 3apaHve
1 OnucaTtb YHKUMIO, BbIMUCISIIOLLYIO NPOu3BeAeHne ABYX Mat-
pvy (MaTpuubl AOMKHbI ObITb MpeAcTaBneHbl B BUAE BIIOXEH-
HbIX CMUCKOB). ECnn MaTpuubl He MOryT ObiTb MEPEMHOXEHBI,
BbIBECTM HA dKPaH COOTBETCTBYHOLLYIO OLINOKY.

2 OnncaTb YHKUMIO, ONpeaensitowyo, MOXHO N U3 3aAaHHOM
CTPOKM COCTaBUTb ManuHAPOM (PyHKUMS AO/MKHA BO3BpaLLaTh
nornyeckoe 3HadeHue). Onucatb BCNOMOraTesnbHyl0 (yHKUMIO
onpeensioLLyt0 TaKyl BO3MOXHOCTb ANs KaX4OW CTPOKK ne-
peaaHHOro crmcka.

3 Onucatb aBe QyHKUMK:

a) OyHKUMIO, NPUBOASLLYIO KBaApaTHYK MaTpuuy K Bepx-
HeTpeyro/ibHOMy Buzy.

6) ®OYHKUMIO, BLIMUCASIOWYIO OnNpeaenuTesls MaTpuubl Ha OcC-
HOBE ee BEPXHETPeYroibHOro NpeacTaBieHus.

4 OnucaTb yHKUMIO, ONpeaensiowyto, SBASeTCs M HEOPUEHTU-
pOBaHHbIV rpad oAHOCBS3HbLIM. pad 3adaeTcs B BUAE MaTpu-
Libl CMEXXHOCTU.

5 MycTb 3agaH CNMCOK CTPOK. HanmcaTb yHKUMIO, BO3BpaLLato-
LLYIO CMMCOK Tex BYKB, KOTOpble BCTPeYaloTCs BO BCEX CTPOKAXx
NCXOAHOro Crucka.
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6 [daH cnucok Toyek Ha mnyiockoctn (B Buae koptexen (X, y)).
Hanucatb ¢yHKUMIO, BO3BPALLAOLLYO CMMCOK KO3(MLMEHTOB

YPaBHEHMWIA MPAMbIX NIMHUIA BUAA y=k-x+ b, MOKpbIBa-
IOLLMX BCE UCXOAHbIE TOYKW. BbIUMCNEHMS BECTU C TOUYHOCTbIO

€ (BBOAUTCS C KNaBUaTypbl).

McxoaHble TOYKM 3adaHbl Tak, YTO JIMHWMKM BCeraa onpeaenstoT-
CSl OHO3HA4HO.

7 HanucaTtb yHKUMIO, pELAoWy0 CUCTEMY NIMHEMHBIX YpaBHe-
Hui. [1Ba napameTpa yHKUMM 33[al0T KO3(dULMEHTHI NpU
Hen3BecTHbIX (KBagpaTHash MaTpuua pasmepa NxN) n BekTop
€B060AHbIX YnieHoB (MaTpuua pasmepoM 1xN).

3.3. KoHTposnbHble BONPOCHI

1. Y10 Takoe ¢yHKuMa? Kakyto posib B S3blkax NporpaM-
MUPOBaHNS OHa Urpaet?

2. KakoBo Ha3HayeHue napaMeTpoB Y PyHKUMIA?

3. YT0 Takoe nNapameTpbl N0 yMOAYAHWUIO?

4, Kakylo ponb BbINOMHAET onepaTop «returm?

5. CKonbKO onepaTopoB «returm MOXeT 6biTb BHYTpU
dyHKUMKN?

6. Y70 Takoe AOKYMeHTMpYoLas GyHKUMIO CTPOKa?

7. Kakoe OCHOBHOe MpaBuO AO/MKHO BbIMOMHATLCA NpU

UCMONb30BaHUN PEKYPCUN?

4. IABOPATOPHASA PABOTA N23: ONNTCAHUE U
HACJIEABAHUE KJIACCOB HA A3bIKE
PYTHON

4.1. LUenb pabotbl

MoNy4nTb HaBbLIKW OMWUCAHUA, HACNe[oBaHMS U UCMO/b30BaHUSA
K/laccoB B A3blke NPOrpaMMnpoBaHus Python.

4.2. 3apaHue K nabopaTtopHoi pa6ote

Mcrnonb3ys OAMH M3 TEKCTOBbIX pefaKTOpoB WM cpej paspa-
60Tkn ans a3bika Python, peanu3oBaTb Knaccbl, COrnacHO BapwuaHTy
3adaHus. OnumcaHHbIe KacCbl AO/MKHbI COCTaBAATb HEKOTOPYLO nepap-
XU HacnefoBaHus, codepxaTb Nons U MeTodbl B COOTBETCTBME C
npeaMeTHoOM 06nacTbio 3aaaHns. Takke Ao/MKHa ObiTb NpeacTaBfieHa
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MUHMMasbHas NporpaMMa npoBepsitoLas paboTocnocobHOCTb KaccoB
N X B3aMMOAENCTBUE MEXAY COBOMN.

BapuaHTbl 3aaaHuii NpeacTaBneHbl HUXKe B Tabnuue 3.

Tabnuua 3 — BapuaHTbl 3aaaHnii K nabopatopHoi pabote N°3

Ne 3agaHue

1 XunBOTHOE, MNekonuTatoLlee, nolaab, pbibbl, HACEKOMbIE, Na-
VKM, cobakn, KpoKoausbl.

2 CpeacTtBa nepeaBuXXeHMs, NaccaXxup, aBToMobunb, noess, pe-
6EHOK, CaMOJIET, PaKeTa, NEPEBO3UMBIN rpys.

3 CTpoeHune, koMHaTa, Mebenb, CTys, XONOAWIbHUK, MHOFO3TaX-
HOE 3flaH1e, KyXHsl, namna, OKHO, ABEPb.

4 [JomalwHasa yTBapb, 3M1eKTpUYecKass TEXHUKA, XOSIOAUSIbHUK,

namna, yTior, MEXaHM4Yeckue npubopbl, TOXKA, BWIIKA, Mblne-
COC, po3eTKa.

5 MpuHTEp, KOMMbIOTEP, KOMMbIOTEPHAsS TEXHWKA, MOHWUTOD,
KnaBuaTypa, 3anoMuHaloLLlee YCTPOMCTBO, MaTepUHCKas nnaTa,
NpoLeCccop, XXECTKU ANCK, CbEMHbIN ANCK, ayAVOKONOHKU.

6 Yenosek, COTPYAHMWK, pabouuii, cTyaeHT, bubnuoTtekapb, au-
pEeKTOp, COTPYAHWKWU, OXpPaHHWK, Kaccup, paboyee MecTo, Ka-
6UHeT.

7 Bbymara, raserta, KHWra, XypHan, y4ebHuK, NniakaT, KapTWHa,
61bMoTEKA, ra3eTHbIN KNOCK.

8 Slapo atoMa, NMpOTOH, HEWTPOH, 3MEKTPOH, (DOTOH, aToM, Xu-

MUYECKUIA 91IEMEHT, MOH, XMMNYECKasa peakuuna.

4.3. KOHTpONbHble BONPOCHI

1. KakoBbl TpW OCHOBHblE napaauMrMbl  OBLEKTHO-
OPUEHTUPOBAHHOrO MNPOrpaMMmMpPOBaHUA?

2. YT0 Takoe «Knacc»?

3. B yeM oTnuume aTpubyta (CBOMCTBA) OT MeToda Knac-
ca?

4, [nsa yero npegHasHayeHO M YTO MO3BONSET AenaTtb
«HacnegoBaHue»?

5. YTo Takoe 6a30Bbii knacc?

6. JonyckaeTtcs nn B Python MHOXecCTBeHHoOe Hacnefo-
BaHWe M KakOBbl NpaBu/ia ero UCnosib30BaHns?

7. Kakylo ponb npu ornMcaHUM KNaccoB UrpaeT nepemeH-

Has «self»?
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5. JIABOPATOPHASA PABOTA N2%4:
NCMNOJIb3OBAHUE PEIYJIAPHX
BbIPAXXEHWUW AN PA3SBOPA CTPOK

5.1. Lenb pa6oTbl

Mony4nTb HaBbIKM CO3[AHWS U UCTONIb30BAHUSA  PErynsipHbIX
BbIpa)XEHUI Ans pa3bopa M 06paboTKM TEKCTOBLIX [AaHHbIX. 3akpen-
NEHME CYHTAKCUCA ONUCAHUS PErYISPHBIX BblPAXKEHMWIA.

5.2. 3apaHwue k nabopatopHoi paboTte

Mcnonb3ys oauH M3 TEKCTOBLIX PeaakTopoB WMAW cCpef paspa-
60TkM ans s3bika Python, peanusoBaTb M npoBepuTb paboTocnocob-
HOCTb NPOrpamMbl, pellaroLLyto OAHY M3 3agad 3agaaHus (Mo BapuaH-
Tam). ObpaboTka TEKCTOBbIX AaHHLIX B MpOrpaMMe A0/MKHA MpomCXo-
ANTb C UCMONb30BAHNEM PErYSISIPHbIX BblPaXKEHWIA.

BapwvaHTbl 3aaHuiA NpeacTaBeHbl HUXxXe B Tabnuue 4.

Tabnuua 4 — BapuaHTbl 3agaHuii K nabopatopHoi pabote N24
NO 3agaHve
1 PaspaboTaiite (pyHKLUMIO NPOBEPSIOLLYI0 KOPPEKTHOCTb TEKCTO-
BOW 3anucy agpeca npoTtokona IPv4 (OCHOBHOM MPOTOKOS CETU
NHTepHeT). Aapec Bcerga COCTOMT U3 YeTbipex Lenbix Yncen oT
0 go 255 pasgeneHHblx Toukamu. Jingmpylowme Hynu B 3anucu
Yncen MOryT Kak NpUcyTCTBOBaTb, Tak M OTCYTCTBOBATb.

2 PaspaboTaiite hyHKLMIO, NPOBEPSIOLLYIO KOPPEKTHOCTb 3anmncu
reorpauyeckmx kKoopauHaT. KoppeKTHble KOOpAMHAaTbl 3anu-
CblBAKOTCSA B BMAE ABYX BELIECTBEHHbIX yucen (wupoTta v aon-
rota), pasfaeneHHbIX 3ansTon.

3Ha4deHune WnpoTbl MOXET BapbupoBaTbcs oT -90 go 90 rpaay-
coB, a gonrotbl oT -180 go 180 rpagycos.
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3 PaspaboTaiite dyHKUMIO MOSyYalollyld Ha BXOA TEKCT Mpo-
rpaMMbl Ha HEKOTOPOM $I3blke NPOrpaMMMpOBaHMS M BO3Bpa-
LLAMOLLYIO Ha BbIxoAe CNMCoK (MM MaccuB) OTAENbHbIX TOKEHOB
A3blka. B A3blke MOryT BCTPeYaTbCs Cieaytowme TOKEHbI:

- uenole uucna (nobas nocneaoBaTeNbHOCTb

umdp ot 0 Ao 9);

- normyeckume BenuunHel (true wunm false);

- cTpoku (ntobasi nocneaoBaTeNbHOCTb CUMBO-

OB, 3aKJTOYEHHBIX MEXAY ABOMHBIMU KaBbluKaMm);

onepaTtopsbl, T.e. cUMBOSbl +, -, *, [, %, (, ), n

- kntoyeBble cnosa (if, else, for, while, return,
func, break);
- naeHTudmkaTopbl  (6yKBeHHO-UM@POBbLIE MO-
C1eoBaTeNIbHOCTM, HaunHarowWwmecs ¢ 6yKBbl).
4 PaspaboTaiite yHKLMIO, NPOBEPSIOLLYIO KOPPEKTHOCTb 3anm1cK
AOMEHHOro MMeHun. CneayinTe cneayrowmM npasuiam:
- [JOMEHHOE MMS AO/MKHO CoAepXXaTb MUHUMYM
[Ba YPOBHS (MAEHTUDUKATOPA), pa3fieNeHHbIX TOUKON;
- NaeHTMdNKATOP AOMEHA MOXET COCTOATb M3
6yks (B nobom perucrpe), umdp 1 cumsona Tupe («-
»);
- naeHTUdUKaTOp AOMEHA HE MOXET HaYMHATHCS
WM 3aKaH4YMBaTbLCS TUPE;
- naeHTMdnKaTop AOMEHA He MOXET ObITb ANNH-
Hee 63 CMMBOJOB;
- NMaeHTUMUKATOP [JOMEHa BEPXHEro YpOBHS
(camoro npaBoOro B 3anmMcu) HE AO/MKEH COCTOSATb U3
0AHMX LUMp;
- obLas asvHa MMeHN AOMeHa He Ao/mkHa 6biTb
6onee 253 cMMBONOB.

5.3. KoOHTpoOJibHbIE BONPOCHI

1. YTO Takoe perynspHble BblpaXeHns?

2. Kakue cneucMmBosbl MPUMEHSIOTCA NPW ONUCaHUK pe-
ryNsIpHbIX BblPaXKEHW?

3. Ansa 4ero NpuMeHslTCA MoAMMUKATOPLl «?», «*» U
«+»?

4, [na yero MOXeT UCNONb30BaTbLCA MPyNnNUPOBKa B pe-
FYNAPHbIX BblpaXXeHUsX?

5. Kakve BO3MOXHOCTM MpefoCTaBnseT CTaHAApTHbIV

11



TKudo

YIIpaBJIeHI/le AUCTAHIUOHHOTO 06yqum{ W ITOBBIIIEHU A KBaJ[I/I(l)I/IKaU,I/lI/l

TexHoJsioruda CKpHUIITOB
moaynb Python «re»?

6. JIABOPATOPHASA PABOTA N25: ONEPALIUN
HAQ MATPULAMU C UCOJIb3OBAHUEM
BUBJINOTEKN NUMPY

6.1. Llenb pabotbi

MonyunTb HaBblkM 06PabOTKM YMCIEHHON WMHGOPMaUMK C UC-
nosnb3oBaHnem 6nbnuotekn NumPy si3bika Python.

6.2. 3apaHue k nabopatopHoii paborte

Mcnonb3ys oauH M3 TEKCTOBLIX peaakTopoB MW cpen paspa-
60TkM ans s3bika Python, peanusoBaTb M npoBepuTb paboTocnocob-
HOCTb NMPOrpamMbl, peLlalroLLyto OAHY M3 3aaad 3aaaHus (Mo BapuaH-
Tam). MWcxogHble  MaTpuubl C A@HHBIMMG - OOMKHBI - BbITh
CYMTaHbl U3 TEKCTOoBbIX hannoB cdopmaTta CSV. Mpu peanusaunu 3a-
[aHui, B 06s13aTeNIbHOM Mopske Ao/MkHa ObiTb 3aAeiicTBoBaHa 6Mb-
nmoteka NumpPy.

BapvaHTbl 3aaHuiA NpeacTaBieHbl HUXxe B Tabnuue 5.
Tabnuua 5 — BapvaHTbl 3agaHuii K labopaTopHoi pabote N5

NO 3agaHue

1 MycTb JaHa ucxoaHas MaTpuua pa3sMepom
Nx2 (rge 10* = N < 10°)
. PaccmaTtpuBasi ee cCTpoku

KaK KOOpAWHATbl TOUEK Ha MAOCKOCTK, onpeaenuTb paBHOMep-
HOCTb 3ano/IHEHWS MJIOCKOCTM TOYKaMK, paccunTaB KOMYECTBO
TOYeK, NonafalolmMX B KaXkabl M3 KBaApaTOB, 06pa3oBaHHbIX
pa3bueHMeM Ha M OTPEe3KOB KaXAoM M3 KOOPAMHATHLIX OCe
NaocKoCTH (B paMkax 30Hbl NOMagaHnsl TOYeEK).

HaiiTn cpegHee 3HauyeHWe KONMYECTBa TOYEK B KBagpaTtax, OT-
K/IOHEHWE OT CpefHero ANns KaXAoro KeagpaTta M Aucnepcmio
pacnpeaeneHus.

2 MNycTb gaHa MaTpuua CMEXHOCTM HEOPUEHTMPOBAHHOIO B3Be-
LUeHHOro No ayraMm rpada. Bec gyru (pebpa) 6yaeTr o3Hauatb
CKOPOCTb KaHasa CBs3M, CoOeAMHSIoLLIErO BepLUNHBI rpada.
MpeobpazoBaTb MaTpULy CMEXHOCTU TaK, 4Tobbl B rpade He
6b1710 UMKNOB M NpU 3TOM CYMMapHble CKOPOCTU KaHa/I0B CBS3N
BEPLUNH OCTa/IUCb MAKCUMAsIbHO BO3MOXHbLIMM.

Mocne npeobpa3oBaHus, paccunTaTb CPEaHIO CYMMapHYHo
CKOPOCTb KaHa/ioB KaXkaoro y3na u ANCcnepcuio pacnpegeneHms
CKOPOCTH.
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6.3. KoOHTpoONbHbIE BONPOCHI

1. B uyeM pasHuua Mexay CKanspHbIMKM WU MaTPUYHbLIMM
onepaumamm 6MbnmnoTekn «numpy»?

2. Kakue nnocbl n MUHYCbl paboTbl C MaTpUUaMun B BUAE
B/IOXKEHHBIX CMUCKOB?

3. [lepeuncnuTe OCHOBHbIE OMnepauuu IMHENHOW anre6-
pbl, Mogyns numpy.linalg.

4. Kakue OCHOBHble NpeuMylllecTBa npu paboTe C MaT-
pvLaMm € NCNosb30BaHNEM Numpy?

5. Kakue dyHKUMM gnsi co3gaHus MaTpuy B NUMpy Bbl
3HaeTte?
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