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1. ITaxet Microsoft Excel, padora ¢ pa3HOTHIHBLIMH JaHHBIMH, BeJeHHE
yuera, 023 JaHHBIX

1.1. Heab padorsi: [lomyunTh npakTUYECKUE HABBIKU MpU paboTe C MaKeTOM
npuKkIaaHeIx mporpamm Microsoft Excel.

1.2. KpaTtkne TeopeTHmyeckHe cBedeHHs. [lakeT TPHKIATHBIX MPOTrPaMM
Microsoft Excel mo3Bosiser aBTOMATH3WPOBATH MEINKO-OHOJIOTHUCCKHE
UCCIICJIOBAHMSI, a TaK)Ke IPOBOJUTh BH3YaJIM3aIUIO JIAHHBIX, HAIPUMED
cTpouTh rpaduku (YHKOHA, B TOM YHclie (QYHKIIMH OT HECKOJIbKHUX
IIEPEMCHHBIX.

IIpumep nocrpoenus: rpapuxka GyHKUMU

3aganme. [Toctpouts rpadux QyHKIIMHM, KOTOpas 3aJa€TCsl ypaBHEHUEM
B IOJIAPHBIX KoopauHaTax: p=a Sin(k <p) , 20e a= 2, k=3.

Pexomenoayuu. Pazmectuts B siueiike C2 3Hauenue koddduimenrta a
(paBHorO 2), B sueiike 12 - 3HaueHwe koddduimenta k (paBHOTrO 3).
[ToaroToBUTH AWAIa30H HU3MEHEHUs] KOOpAWHATHI J[Jig 3TOro B Aueiiky A2
3anucath 0, B sueitky A3 3amucate 0,05 (B umcioBoMm ¢dopmare). 3atem
BBIJICIIUTH COJEPIKUMOE JIBYX SYCCK W MPOU3BECTH PACTACKUBAHUS (CM BBIIIIE),
HanpuMmep, 10 sueiiku ¢ aapecom A150.

1. PaccuutaTe 3HaueHWe (QYHKOUMM HA JAHHOM JHarna3oHe B
NOJISIPHBIX KOOpauHaTax p=p (cp). Ans storo B siueiiky B2 3anucats popmyiy:
=2*SIN(3*A2). BeIuncianTh 1 IPOBECTH «pacTsuKKy» 10 B150.

2. Paccunrare 3Hauenuss x (croibenr D) m y (cromberr E) B
JICKApTOBOM CHUCTEME KOOpAMHAT 1o ¢dopMmyiaaM: X = pcosp, y = psin®. Jlns
storo B sueiiky D2 BBectu dopmyny: =B2*COS(A2), a B sueiiky E2 -
dopmyiny: =B2*SIN(A2). BerarcauTh u «pacTIHyTh)» Pe3yIbTaThl
aHaJIOTUYHO T1.1.

3. BreimenuTh nuama3oH o0JacTd ONpeIeNICHU U 00JacTH 3HAYCHUS
byakuuu (Heobxoaumbie nuarna3onbl ctonomoB D u E, To ects or D2:E2 no
D150:E150) u Bocmonb30BaThCcst MacTepoM noctpoenus auarpamm (I'paduk -
Toueunasi). Kak u B npenpiaymniem npumepe B Macrepe amarpaMM MOXHO
Ha)XKUMaTh Ha KHOMKY Jlamee 0e3 Kakmx OO JTOTOJHUTEIBHBIX YCTAaHOBOK
(puc. 31).

1.3. 3axanue a9 1a00paTopHoii padoThI:
1. Wcnionw3ys npumep, OMMCAHHBIN BBIIIIE, MTOJYUYUTE Y TIPENogaBaTesis
MaTeMaTHYECKOe MpecTaBieHue GyHKIIMU U TTIOCTPOUTE ee rpaduk



2. Tpebyercs npencka3atb 00beM aBuanepeBo3ok Ha 1961 roa. 3nanue 3Toro
o0BbeMa MO3BOJISET IUIAHUPOBATh Pa3BUTHE aBUAITMOHHOW MPOMBIIIIICHHOCTH U
UHPPACTPYKTYPHI, CBI3aHHOH ¢ aBuarnepeBo3kamu. VicxoiHble JaHHbIE

IpUBE/ICHBI B TA0NIHUIIE.

A ‘ B

1 o ThiC.2a rog
2 1949 1520
3 1850 1676
4 1951 2042
5 1952 2364
.6 | 1953 2700
7 1954 2867
8 1955 3408
9 1956 3939
10 1957 4421
" 1958 4572
12 1958 5140
13 1960 5714

[Topsiiok pacueToB ClIeIyOIMMT

1. Beigenuts auanazon B2:B13 u mocTpouTs 10 3TUM JaHHBIM AUarpamMmy THIa
"I'padux", menkHyB 1o 3HauKky "Mactep quarpaM Ha IMaHelId HHCTPYMEHTOB.
2. Beinenuth quarpammy U BeIMOIHUTH [{uarpamma/J{06aBUTh TUHUIO TpEeHAA

MHHA TPpeHfia 5 21X]
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3. B okne "JIunus Tpenaa" oTKpbITh BKIAAKY "[lapameTpbl" 1 yCTaHOBUTD (hIa’kKKu
"[Toka3piBaTh ypaBHeHHE Ha nuarpamme’ u "[lomMecTuTh Ha AUarpaMMy BEIUYUHY
JIOCTOBEPHOCTH anmpoKcumanuu'.

[Toctpoiite rpaduyeckoe H300pakeHUE TUATPAMMBl U MOJYYUTE JIMHEHHYIO
anmnpoKCUMAaIUIO JaHHbIX. [JoMHHTE, YTO B KaueCTBE apryMeHTa X B YypaBHEHUU
UCIIOJIB3YETCsl HOMEp cTpokH (2-13). Mcnonb3yst ypaBHEHHE anlpOKCUMaLUU

MPEACKAKUTE, KAKOU MaccaXuponoTok oxuaaercs B 1961 roqy



3. Coznmats 2 Java-mporpaMMbl B COOTBETCTBUH C OMMCAHUSMH:

1. COBHaﬁTC IIporpamMmy, KOTopasa CHadajia IOIIPOCUT ITOJb30BATCIIA BBCCTHU
MIepPBBI HOMEP, BTOPOE YMCIIO M MaTeMaTHYECKYIOo orepanuio (+, -, /, *), a
3aTCM BBIYUCIUTDL PC3YJIbTAT B COOTBCTCTBUU C onepauneﬁ, BBG,HeHHOﬁ
IIOJIB30BATCIICM .

Enter first number: 5

Enter second number: 6

Enter operation: *

Result: 30

2. Co3zpaiite nporpaMmmy, KOTopasi T03BOJISIET BBOJAUTH CTPOKY, 3aTEM
BBIYHUCIISIET:

A) Yucno udp B CTpOKe

B) KosmuecTBo 3ariaBHBIX OYKB

C) KonuuecTBo MpoOesoB B CTPOKE

Hanpumep:

Enter the string: Hello 1 world 2 My Name is 5 Vasya

Result: 3 digits 4 capital chars 8 spaces

1.4 Conepxxanue oTuera

1. TuTyabHBIN JUCT

2. 3ananue Ha 1a0OpaTOPHYIO paboTy

3. Jluctunr nporpamm, rpaduku GyHKIUN, TPeICKa3aHHbIE 3HAYEHUS
4

CKpHHILIOTHI padOThI NPUITOKEHHUIA



2. ITaket Microsoft Excel, craTucTuueckue u MaTeMaTHyecKue PyHKIINH

2.1. Heas padGorbl: M3yueHne ¢GyHIaMEHTAIBHBIX OJOKOB MPOTPaMMBI
Microsoft Excel, nporpammupoBanre MakpoCOB, C HUCIHOJIb30BAHUE KOHCOIU
ornepannonHoi cucrtemMbl WIiNdows, ucronp30BaHue MaKeTa Ui TPOBEICHUS
CTaTUCTUYECKUX U MATEMATHYECKUX HCCIETOBAHUM.

2.2. KpaTtkue TeopeTuyeckme cBeJIeHUsA

OYHKIUSA Oynkuus - 3to rotoBast popmyina MS Excel ans pacuéros,
BBIUMCICHUM ¥ aHamu3a JaHHbIX. Kaxmas ¢GyHKIUS MOXKET COAepKaTb
KOHCTaHTYy, OIEpaToOp, CCBUIKY, UMS SUEHKH WM Juana3oHa u (popmyimy.
@Oynkmun MS  Excel MoxHO pa3menuTh Ha HECKOJIBKO KaTEropwid
(rHaHCOBbIE (PUHAHCOBBIE ONMPEAEISAIONINE ATy U BPEMS ONPEAEIISAIONINE 1Ty
Y BpeMsI MaTEMaTUYECKUE MATEMATUYECKHE CTATUYECKHE CTATUYECKHE CCHUIKU
Y MAaCCHBBI CCBUIKA U MacCUBBI paboTaroniye ¢ 0a30i JaHHBIX paboTarouue C
0a30i TaHHBIX TEKCTOBBIE TEKCTOBBIEC JIOTMUECKUE JIOTUUECKUE MTPOBEPSIOIINE
CBOMCTBA M 3HAYEHUS MIPOBEPSIOLINE CBOICTBA U 3HaUeHUs. MaTemMaTHUecKue
¢ynkun  Martemaruueckue (QYHKIMHM HCIONB3YIOT TPU  BBIOJIHEHUU
apu(pMETUYECKUX U TPUTOHOMETPUUYECKUX BBIUMUCICHUM, OKPYTJIIEHUH YUCET U
B HEKOTOpPBIX JApPYrux ciydasx. Bcero B kareropum «Marematuyeckue»
umeercas S50 ¢yakiuid. Paszpabotumku Java pemmiaM  MCMONIb30BaTh
KOMOMHAIMIO KOMIWJISIUMKA U MHTepnperauud. IIporpamMmel, HanvcaHHble Ha
Java, ckoMmuiIMpoBaHbl B MAllIMHHBIN A3BIK, HO 3TOT SI3bIK JIJIsl KOMITBIOTEPA,
KOTOPBIA Ha CaMOM [IeJIe HE CYIIECTBYET. OJTOT TaK Ha3bIBAEMbII
«BUPTYaJIbHBII» KOMIBIOTEP M3BECTEH KaK BUPTyalibHas MallvHa Java uim
JVM. S3bik aniga BUpTyalbHOM MamMHbl Java Ha3biBaeTcs OaiT-komom Java.
Her npuuuH, 1o KOTOpPbIM OaWT-KOA HEJb3s MCIOJb30BaTh B KayeCTBE
MaIIMHHOTO SI3bIKA PEaNbHOr0 KOMIIBIOTEPA, a He BUpTyanbHoro. Ho Ha camom
JieJie MCIOJIb30BaHUE BUPTYAJIbHOM MalllMHBI JIe1aeT BO3MOXKHBIM OJIHY W3
OCHOBHBIX TOYEK MpoAaku Java: ToT (akT, 4To €€ MOXKHO (HaKTHUYECKU
UCIIOJIb30BaTh Ha JII0OOM KoMIbioTepe. Bee, uto TpedyeTcst KoMIbIoTepy, - 3TO
UHTEpHIpeTaTop sl 0aiT-koaa Java. Takoi uaTepnperarop nmutupyetr JVM
tak ke, kak Virtual PC umutupyer xommetorep K. (Tepmun JVM Taroke
UCIIONIB3YeTCsl A MpOoTrpaMMBbl MHTEpIperaropa OalT-koaa Java, KoTopas
BBITNIOJIHAET CUMYJISLIMIO, IOATOMY MBI TOBOPUM, YTO KOMITBIOTEPY TpeOyeTcs
JVM nns 3anmycka nporpamm Java. Texaudecku Obu1o Obl IpaBUIIbHEE CKa3aTh,
4yT0 MHTeprperaTop peanusyet JVM, uem ckaszatsb, uro 310 JVM.)

Java Interpreter

/ for Mac OS
Java

Program Program \ or Windows

N

a| Java Interpreter
for Linux

Pucynok 2.1. Co3ganue u ucnoaHeHue 6aiT-kona
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Pucynok 2.1 WImoCcTpupyeT OCHOBHBIE ATaMbl CO3JJaHHs U BBITIOJTHEHUS
OaiitoBoro xona. CHayaia MporpaMMHUCT CO3JA€T OPUTHHAIBHBIN ¢aitn Java,
KOTOPBII JIOJDKEH OBITh COXpaHEeH B (aiijie C pacHIMpeHHEM «.javay, 3TO
TEKCTOBBIN (Daiii, KOTOPBII MOXHO CO37aTh C MOMOUIBIO JIIOOOTO TEKCTOBOTO
penakropa. 3aTeM UCXOHBIN (Al .java MOXKET ObITh CKOMITUIIUPOBAH B OalT-
KOJl C HCIOJb30BaHWEM KomnwisTopa Java. B omepannonHo#l cucreme
Windows M0»HO KCIIOJIb30BaTh KOHCOJBHYI0 KOMaHTY:

«Javac FileName.java», rae «FileName.java» - 310 dakTtuueckoe ums
daiina Java, cosmaHHOro mporpaMMucToM. [IpuBeneHHBIM OaMT-KOJI MOCTe
KOMITWJISIIIMKM OYJIET COXpaHEH TOJ TeM K& MMEHEM C pacimpeHueM .Class.
3atem OalT-KOJ MOXHO BBIMIOJIHUTH C TOMOIIBI0 BUPTYaJIbHOM MalIvHbI Java
KoMaH101: "java ums_aiina".

Kak mpaBuiio, i1 co3nanus nporpammbl, HanmcanHoi Ha VB.Net, C ++,
C #, BaM HY>X€H KaK MUHUMYM KOMIIIIATOP, MHTETpupoBanHsblii B IDE, Takoi
kak Microsoft Visual Studio 2008, 2010. YtoOsI co3maTh mporpamMMmy Ha Java,
BBI TaKXKe MoskeTe BeIOpaTh moaxossmiue |DE, takue kax Eclipse nimu NetBeans
WIH, €CIIM XOTHUTE, BBl MOXKETE CO3/1aBaTh U KOMIMJIMPOBATH MIporpaMMy Java
0e3 kakoi-mubo |IDE, wucnonp3yss KOHCOJIBHBIH PEXKHUM OMNEPANMOHHOM
cucreMmbl. CerofHsd Mbl MOKaXeM, Kak co3JaTh IMPOCTYIO IMporpamMmy Java,
UCIIONIb3YST KOHCOJBHBIA PEXHM, 3aTeM ¢ rnomolneio Eclipse u, Hakonern, c
nomMonipio IDE NetBeans.

2.3. Iopsiaok BHINOJIHEHHUS PAadOTHI
1. BHecure ucxoaHble 1aHHbIE

2. Tlo kaxxgoMy cToOIly pacCUMTalTe CTATUCTUIECKUE (PYHKIINHU, 3aJaHHBIE
IIPENOIaBaTEIEM

A b B r M|
62 69 68 38 263
63 119 70 77 229
47 43 55 55 278
42 97 60 77 237




55 89 68 59 242
25 72 33 82 255
70 72 80 76 261
33 115 41 93 236
50 68 51 82 260
52 115, 62 49 226
59 86 71 77 252
54 a0 71 78 | 312
33 24 50 82 294
92 77 95 40 256
86 67 98 5 269
31 42 41 61 285
31 1100 35 60 239
76 39 88 34 | 283
84 78 96 86 262
27 90 32 95 250
49 71 51 49 257

3. TlocTpoiite KOPPETAUUOHHYIO MATPHILY CTOJIOIOB A-]]

4. Beibepute U3 KOPPEISIIIMOHHONW MATPUIIBI TAKUE Maphbl CTOJIOIOB, KOTOPHIE
BbI IOCYUTAETE B3aUMO3aBUCHMBIMH.

5. Tloctpoiite TodyeuHble TpaduKd B3aUMO3aBUCHMBIX CTOJIOIOB U OIICHUTE
BUJ] 3aBUCHMOCTH.

6. Bribepute 2 cTonbua, KOTOpbIE MMEIOT caMmble HHU3KHE KOI(PPUIIUEHTHI
B3aMMHOU KOPPEISALHUH

7. Wcnonwe3yst 1-TecT CTBIOJEHTA OIICHHUTE, SIBISIFOTCS JIM JaHHBIE ASTHX
CTOJIOLIOB CTATUCTUYECKH PA3IMUYHBIMU C BEPOSTHOCTHIO OIMOKU MeHblie 0.05

2.4. Coaep:xxaHue oT4eTa

1. 3anmanue Ha 1abopaTOpHYIO padOTy

2. TlocnmemoBaTenbHOCTh JEWCTBUHN, MPOW3BEIACHBIX IPU BBITOJIHCHUN
3a/IaHUs

3. Tekct nporpaMmsbl

4. CxpuHIIOT paOOThI CO3AaHHOTO MPHUIIOKECHHUS.



3. IMaker Matlab, BBeieHue B cucTemMy 00padOTKH JAHHBIX

3.1. lleap padoThHI: U3y4UuTh OCHOBHI paboThl co cpemoit Matlab, a
TAK)KE KCIOJb30BAHUE MTAHHOW CPEIbl JJIsl MPOBEICHHS CTATUCTUYCCKUX U

MATEMATHUYCCKUX PACCUCTOB

3.2. KpaTkue Teopernueckue cBeeHUs

Cucrema MATLAB co3nana TtakuMm 00pa3oM, 4TO J0ObIe (mojayac
BECbMa CJIOKHBIC) BBIYMCICHUS MOXKHO BBIMOJHATH B PEXKUME MPSIMBIX
BBIUMCJIIEHUH, TO €CTh 0€3 NOArOTOBKM NpPOrpaMMbl. ODTO HpeBpaliaet
MATLAB B HeoObl4ailHO MOIIHBIA KaJIbKYJSITOP, KOTOPBIA CIOCOOCH
IPOU3BOJUTH HE TOJBKO OOBIYHBIE JJIsi KAJIbKYJSATOPOB BBIYUCICHUS
(HampuMep,  BBINOJHATH  apU(PMETHUYECKHE ONepalid U BBIUUCIATH
JJIeMEHTapHble (PYHKIIMU), HO W OIEpalud ¢ BEKTOpaMU M MaTpullaMu,
KOMIUIEKCHBIMH YHCJIAMH, PSJAMU U MTOJTMHOMAaMU. MOKHO MOYTH MTHOBEHHO
3a]1aTh U BBIBECTH rpaMKH pa3InyHbIX (PYHKIUH - OT MPOCTON CUHYCOUIBI 10
CJIOHOU TpexMepHOU (PUryphbl.

PaGoTa c cuctemoii B pekxuMe MPSMbBIX BHIUUCICHUN (MM B KOMaHTHOM
pPEKMME) HOCUT AMAIOTOBBIA XapaKTep U MPOUCXOJIUT MO MPABUIY «3a1ajl
BOMpPOC, TMOMy4dmws oTBeT». llonmb3oBaTenp HabupaeT Ha KJIaBUAType
BBIYHCIIIEMOE BBIPAXKEHUE, PEJAKTUPYET €ro (eciu HyXHO) B KOMaHIHOH
CTPOKE M 3aBepllIaeT BBoJ HaxaTueM kiasuin ENTER.

Jlaxe 13 TakuX MPOCTHIX MPUMEPOB MOXKHO CJI€NIaTh HEKOTOPHIE BHIBOJIBI: *JIJIs
YKa3aHHUsI BBOJIA UCXOIHBIX JAHHBIX UCMHOJIb3YETCSI CUMBOJI >>;

* JAHHBIE BBOJSTCS C IIOMOIIBIO IPOCTEUILIErO CTPOYHOTO PENAKTOPA;

* JuIsi OJTOKMPOBKHM BBIBOJIA PE3yJbTaTa BHIYMCICHUN HEKOTOPOTO BBIPAYKEHUS
MOCJIE HETO HaJI0 YCTAHOBUTD 3HAK «;» (TOUKA C 3alsTON);

* €CJIM HE yKa3aHa MepeMeHHas Il 3HAUeHUsl pe3yjbTaTa BBIUUCICHHH, TO

MATLAB Ha3zHauaeT Takyto epeMEHHYIO C UMEHEM ans;

* 3HAKOM IIPpHUCBaWBaHUA SABIISACTCA HpI/IBBI‘{HBIﬁ MaTeMaTUKaM 3HAK paBCHCTBA
=, a H€ KOM6HHHpOBaHHBIﬁ 3HAK (=, KdaK BO MHOI'UX JpPYIrux sA3bIKax

nporpaMmMupoOBaHrA 1 MATCMATHUYICCKUX CUCTCMAX,

10



* BCTPOCHHBIC QYHKIMH (HarmpuMep SiN) 3auChIBAIOTCS CTPOYHBIMU OYKBAMH,
U UX apTYMEHTHI YKa3bIBAIOTCS B KPYTJIBIX CKOOKAX;

O nepeHoce CTPOKHU B CECCUU

B HekoTOphIX cCiy4yasiX BBOJAMMOE MAaTEMAaTHYECKOE BBIPAKEHHE MOMKET
OKa3aThCAd HACTOJBKO JJIMHHBIM, YTO JJIsI HETO HE XBATUT OJIHOW CTpoKu. B
TOM CJy4ae YacTh BBIPAKEHUS MOXKHO IEPEHECTH Ha HOBYIO CTPOKY C
MIOMOIIIBIO 3HAKa MHOTOTOYHS «...» (3 mim Ooiiee Touek), Harpumep: € = 1 - 1/2
+1/3-1/4+1/5-1/6 + 1/7 - ...

1/8 +1/9 - 1/10 + 1/11 - 1/12;

DTOT TpUEM MOXET OBITh BeChbMa IMOJE3HBIM JUISl CO3JAHUSI HAaTJISIHBIX
JIOKYMEHTOB, Y KOTOPBIX MPEIOTBpaAIIaeTCs 3ax0J CTPOK B HEBUIUMYIO
00J1aCTh OKHA.

LleHTpallbHBIM  TOHSITUEM BCEX MATEMATHYECKUX CHCTEM  SIBISETCS
MaTeMaTuyeckoe BhipakeHne. OHO 3a/1a€T TO, UTO JOJKHO ObITh BHIUHUCIECHO B
YUCJIEHHOM (peke CHUMBOJBHOM) BHAe. BoT npumepbl  MOpOCTHIX
MaTeMaTHUeCKHX BeIpakeHuid: 2+3 2.301*sin(Xx) 4+exp(3)/5 sqrt(y)/2 sin(pi/2)
MaremaTudyeckre BBIpAXXEHUSI CTPOSITCA HA OCHOBE 4YHCEN, KOHCTaHT,
MEepPEeMEHHBIX, ONEepaTopoB, GYHKIMUNA M pa3HBIX crem3HakoB. Hiske marotcs
KpaTKHUE MOSICHEHUS CYyTH 3TUX MOHSITUH.

Yucino — mnpocredimuii 00bekT s3bika MATLAB, npeacraBnstonmi
KOJIMYECTBEHHBbIE JaHHbIe. Yuciaa MOXKHO CUYUTAThb KOHCTAaHTAMH, HMEHa
KOTOPBIX COBIAJAOT C UX 3Ha4YeHUsMH. Yuciaa HCHOJIB3YIOTCS B
OOIIETPUHATOM MpEJCTaBICHUU 0 HUX. OHU MOTYT OBITh LEIBIMU, TPOOHBIMH,
¢ (puKCHpOBaHHOM U IUIaBaIOMICH TOUYKON. Bo3MOXKHO TIpecTaBIeHUE YnCel B
XOpOIIO WM3BECTHOM HaydyHOM (opMare C yKa3aHHEM MAaHTHCChI U TMOpsIKa
yucia. Hwke npuBomsTcs mpumepsl npeacrabieHus yucen: 0 2 -3 2.301
0.00001

123.456e-24-234.456e10

Kak HeTpynHO 3aMeTWTh, B MAHTHCCE YHUCEN LieJlas 4acThb OTIEISETCS OT
TpoOHOW He 3amsiaToi, a TOYKOM, KaK MPHUHATO B OOJIBIIMHCTBE SI3BIKOB
nporpaMMupoBaHus. I oTAeNeHUsT TOpsKa YHClia OT MAaHTHUCCHI
UCIIOJIB3YETCSI CUMBOJI €. 3HaK «IUIIOC» y YMCeNl HE MPOCTaBISIETCs, a 3HaK
«MHHYC» Y YMCJIa Ha3bIBAIOT YHAPHBIM MUHYCOM. [Ipob6enbr Mexx 1y cCuMBOIaMu

B YHCJaX He JOMycKaroTcs. Yncnaa MOTryT ObITh KOMIUIEKCHBIMU: Z = Re(z) +
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Im(z)*i. Takue umcna comepkar jaeiictBurenbHyto Re(z) m mamMmyro 1m(z)
gacTU. MHHMasi YacTh HMMEET MHOXUTEIIO WH]|’, O3HA4Yalomuid KOpPEHb
KBajpaTHbIN u3-1: 3i

2+31-123.456+2.7e-3i

®dynknus real(z) Bo3BpamaeT ACHCTBUTEIBHYIO YacTh KOMIUIEKCHOTO YHCIIA,
Re(z), a ¢yukmus imag(z) - muammyto, Im(z). dusg momydeHus MOIYJIS
KOMITJIEKCHOT'O YHCJIa UCTIONB3yeTCsl GyHKIMS abs(z), a 11 BeIYuciaeHUs Gasbl
—angle(Z). Huwxke nmanbsl mpocTeiiime mpuMepbl padOThl ¢ KOMIUIEKCHBIMU
yuciaamu: >> i ans = 0 + 1.0000i

e >jans=

0 + 1.0000i >> z=2+3i z =

2.0000 + 3.0000i

>>abs(z) ans = 3.6056

>>real(z) ans =

2

>>imag(z) ans = 3

>>angle(z) ans = 0.9828

BMATLAB omnepanuu Haj YuciaMd OOBIYHO BBINMOJHSAIOTCS B (dopmare,
KOTOPBIN MPUHSITO CYUTATh (POPMATOMC ABOMHON TOYHOCTHIO. Takoit gopmar
YAOBJIETBOPSIET MOAABISAIONIEMY OOJBIIUHCTBY TpPeOOBaHUN K YHCICHHBIM

pacueTam.
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3.3. 3apanus 11 1a060paTOpHOIl padoThI.

3ananme 1. Haii quTe onpeaenutens MaTpUILIbI
4 5 8 3 14

7 8 1|7 6 b

7 8 8 (71 [7

6 029 6

6 1|1 0

3apanue 2. [lepemHoxbTe 2 Matpuiibl, HalinuTe C=A*B
A=

2 3 5 [7

54 7 3

6 6 8 3

6 8 |1 2

3479

12819

4 3 5 @8

2 116 [7

3ananme 3. Halimute maTpuily, oOpaTHYIO K 3aJlaHHON
3 4 |7

~ |00 |©|©

12 1]8
4 3 |5
2 116
3ananme 4. Haiimute rpaduk ¢hyHKIINU, 3aJaHHON B TIOJIIPHOM CHCTEME
r=a*b*cos(c*f), rue f - monmsapusIii yromu, ot 0 g0 2*m, B kayectBe a u b
BbIOEpUTE JTH000€ YKciio auarna3one ot 50 10

200. ITepeBo MOJISIPHON CHCTEMBI x = r cos( f)

B JCKAPTOBYIO OCYIICCTBJIACTCA 11O (DOPMYVIIC .
pTOBYIO OCY bopmy = 1 sin

3amanue 5. Haiinnte 3HaueHUe BhIPAKEHUS
cos(a)s *e”
(a+b)(a-b)

3ananmue 6.

ocTpoiiTe rpaduK ypaBHEHUS

0.5x:-15x¢ +20x:-20x: +7x -5=0

Ha unTepsaie -20720 ¢ marom 0.001

rae a=5+3i, b=7-8i;
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Omnpenennure KOMUYECTBO KOPHEHN ypaBHEHUSI U TpaUUECKU HAMANUTE KaxabIi
U3 HUX

4. Coaep:xanue oT4yera
TUTyJIBHBIN JIUCT
3ananue Ha JabopaTopHyIO paboTy

JIMCTUHT porpaMMeI

e w

CxpuHIIOT paOOThl MPUIIOKEHUS
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4. Maker Matlab, cunTte3 nudpoOBHIX y3710B, CHCTEM H YCTPOHCTB

4.1. ean padotbi: Pactimpennsie BozMoxkHOCcTH Matlab s perienus 3amau
udpoBoit ¢punbTpanuu. [IpakTuyeckrue acmekThl UCIOJIb30BAaHUE CPEAbl IS
pacyeToB PEKYPCUBHBIX U HEPEKYPCUBHBIX (DUIBTPOB

4.2. KpaTkue TeopeTHYeCKUE CBEIeHMSI:

B peanbHOM mporpaMMHUpPOBAaHUN HECKOJIBKO pa3 BBl MOXKETE BCTPETUTh
CUTyalliM, B KOTOPHIX BBl XOTHUTE OINPEIACIUTh CYMEPKIacC, KOTOPHII
OOBSBIIIET HEKOTOPBIE METOJbl, HE MPEJOCTABISIS TMOJHYIO peaTnu3alluio
KaXKJI0T0 MeToa. B 3ToOM citydae 3Tu CynepKiIeThl UMEIOT UMS «aOCTPaKTHBINY.
Wrak, npyrumu cioBamu, aOCTPaKTHBIA KJacC SBISACTCS TaKAM KJIacCOM, B
KOTOPOM Kakou-1ubo meton (Wi 0ojiee OJHOTO METoAa) OOBSABJICH, HO HE
ompenenceH. B 3ToM ciaydae MeTo ABISETCS BUPTYATbHBIM ¢ TOUKH 3peHmst C
++ 1 aOCTpaKkTHBIM C TOYKHU 3peHUsi Java. AOCTpakTHbIE METOJIbl HE HUMEIOT
peanuzaruu (body). Onpenenenre metonoB (creation the body) el magute B
nojkiacce abcTpakTHOro kiacca. Eciam  kakol-To  Kilacc — sIBIETCS
a0CTpaKTHBIM, BBl HE MOXKETE CO3/IaTh OOBEKT ITOTO KJIacca, APYTUMH CJIOBaAMHU
ATOT KJIACC HE MOXKET OBbITh CO3/1aH, HO JOJDKEH ObITh YHACIIEIOBAH.

Hamnpumep, npeanosioxkum, 4To Mbl XOTHM YTO-TO CO3/1aTh: MOXET OBITh
aBTOMOOMJIb, MOXKET OBITh BEPTOJICT, MOXKET OBITh BEJIOCHUIIC, MOXKET OBITH
KaKoi-To Jpyroil aBromoOmsib. KoHeuHo, MbI MOXKEM CKa3aTbh, YTO B OOLIEM
CIydae BEPTOJIET, aBTOMOOWIb M BEJOCHIICH SIBISIFOTCS TPAHCIOPTHBIM
CPEIICTBOM, U Y KaXXJIOTO TPAHCIOPTHOTO CPEJCTBA €CTh HEKOTOphIE OOIIHe
YepThl, TaKWE KaK KOJMYECTBO KOJIEC, IBET W HEKOTOPbIE MHCTPYKIIMH I10
MCIIOJIH30BaHUIO 3TOTO aBToMoOmMIIA. Ho, K cokalleHnt0, HHCTPYKIIMHA «UTYT»
Ha OUWIMKJ, JJIi aBTOMOOWJS W JUIs BeprosieTa pasHble. JIr00oil BoAUTEh
aBTOMOOMJIST HE MOYKET YIPABIIATH BEPTOJIETOM, a IMAJIOT BEPTOJIETa HE MOXKET
VOpaBJISITH aBTOMOOWJIEM. Temepb BbI MOXKETE€ BHJETh, YTO HEKOTOPHIC
0COOEHHOCTH HAITMX aBTOMOOUJIEH pacrpocTpaHeHbl (HampuMep, aBTOMOOHITb,
BEJIOCUTIE/T M BEPTOJIET UMEIOT IBET M KOJMYECTBO KOJIEC), HEKOTOPHIC IPYTHE
(GyHKIMY, Takue KaK «Kak yMOpaBiiATh», aOCOMIOTHO pas3Hble. Kak omwucartb
CO3/]aHUE HAIIMX aBTOMOOWIIEH C TOYKHU 3pEeHHSI OOBEKTHO-OPUEHTUPOBAHHOTO
MpOorpaMMUPOBaHUA? Ty CHUTyallMil0 MOXKHO PEIIUTh C  TMOMOIIBIO

abcTpakTHBIX  KjaccoB. [lpenmomoxum, 4To  aOCTpaKTHBIM  Kjacc
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«ABTOMOOMUJIBY OMHCHIBAET O0IIIME YEPTH aBTOMOOUJISI U BEPTOJIETA, TAKUE KaK
KOJIMYECTBO KOJIEC W TBET. Takke aBTOMOOWIb COIEPKUT METOa «Jo ()»,
YTOOBl OMUCAaTh HA0OpP MHCTPYKUMHA [ BOXKICHHUS aBTOMOOWIS WU
yIpaBJIeHUs] BEPTOJIETOM. MBI HE MOXKEM MpeJCcKa3aTh, YTO TAKOE MOJKIIACC
kjnacca «TpaHCHOPTHOE CpPEeAcTBO», W Mbl HE MOXKEM CKa3aTh, YTO
npenacTaBisieT co00il HabOp MHCTPYKUUN O BOKICHHIO, IO3TOMY MBI MOKEM
OCTaBUTh METO/ «JO ()» MyCThIM, 0€3 BHIMOIHEHUS HHCTPYKIUN MO BOXKIEHUIO.
JlpyruMu cloBaMH: CHayalda Mbl JOJDKHBI CO3/1aTh aOCTPaKTHBIM Kiacc
«TpaHCIOPTHOE CPEACTBO», B KOTOPOM COAEPKUTCS aOCTPAKTHBIM METOJ «JO
()», 3aTeM, HCTIONb3Ysl HACIEAOBAHNE, MBI CO3J1aIUM KJIACChl «ABTOMOOWIIbY U
«BepToner» ¢ wucnoiap30BaHMEM aOCTpakTHOro kinacca «TpaHcnopTHOE
cpeactBo». B kimacce «ABTOMOOWIIBY MBI peaindyeM MeTon «go ()» ¢
MCIIOJIb30BaHUEM HaOOpa MHCTPYKUHUU MO BOXKICHHIO aBTOMOOWIIS, B KJlacce
«Beproner» Mbl OyZeM HCIONB30BaTh IPYrME€ MHCTPYKLHMHU B METONIE «JO»,
KOTOpBIE TMOAXOAAT JUIsl HWIOTHPOBAaHUS BepTojeToB. Mepapxus Kiaccos

00BsICHSIETCSI HA pUCYHKE 5. 1.

abstract class Vehicle

int numberOfWheels;
String color;
abstract void go(); //abstract method

Y \ 4

class Car class Helicopter

void go()
{/Instructions to drive a
//helicopter

}
}
Pucynok 5.1. Mepapxwus kiaccoB

void go()
{!lInstructions to drive a car

[TporpamMma WLTFOCTPUPYET CO3JaHME aOCTPAaKTHOTO Kjacca U IOJIy4eHUE

IIOAKJIaCCOB C UCIIOJIb30BAHHUECM a6CTpaKTHOF0 CyIICpKiacca.

abstract class Vehicle//This is abstract class {int numberOfWheels=4;
String color;//Color of our vehicle
abstract void go();//this is abstract method "go ()" }

class Car extends Vehicle //Class that creates a car from vehicle {
void go ()

{

System.out.println ("Set of instructions to drive a car");

bl

class Helicopter extends Vehicle//class that creates a helicopter {
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void go ()
{

System.out.println ("Here instructions to flight your
helicopter");
bl

public class Test{
static public void main(String[] args)

{Vehicle myvehicle=new Car();//Create a car
System.out.println ("Car created"); myvehicle.go();
System.out.println () ;
myvehicle=new Helicopter();//Create a helicopter

System.out.println ("Helicopter created");
myvehicle.go () ;

}
Pe3ynbTaTom 3TOM mporpamMMmel OyJIeT:

Car created

Set of instructions to drive a car

Helicopter created

Here instructions to flight your helicopter

Tenepb BBl MOXETE YBHJETh YTO-TO HMHTEPECHOE, OOpaTUTe BHUMAaHHE Ha
MIEPBYIO CTPOKY OCHOBHOTO METOJIa:

TpancnoptHoe cpenctBo myvehicle = new Car (); oosekt myvehicle ssnsercs
obbekToM Kiacca Vehicle, co3mannoro c¢ wucnosib3oBanuem kiacca Car ().
[Toxoske, uto myvehicle sBisercs « ABToMOOHIEM» « ABTOMOOHIIBY B TEKYILIEM
ciydae. 3areM ctpoka myvehicle.go () wumoctpupyer Bbi3oB MeToqa go ()
oowekta myvehicle (); [TockosibKy 3TOT 00BEKT CO3/1aH KaKk aBTOMOOHIIb, Oy1eT
BBIIIOJIHEH METOJ Kjacca «Car», KOTOpbI pgact Bam Beixoj «HaGop
UHCTPYKIIMH U1 BOXKACHUS aBTOMOOWIIs». 3ateM B cTpoke myvehicle = new
Helicopter () Bol MOXeTe yBHIETh, YTO TOT K€ 00BEeKT «Myvehicle» Bocco3aan
C WCIoJIb30BaHUeM kiacca «Helicopter». Takum oOGpa3om, oobekT myvehicle
MO>KET ObITh ABTOMOOMJIEM MJIM BEPTOJIETOM I10 BallemMy BIOOpY. DTa pyHKIMsS
Ha3biBaeTcsi OOP kak «moaumopdu3m», 3T0 UMs O3Ha4aeT, uto «Mmyvehicle»
uMeeT MHOro (opM: B HAIlEeM MPUMEPE 3TO MOXKET OBITh aBTOMOOWIL U
BepToieT. Temepb BbI3oBUTe Merox Myvehicle.go (), xoTopwlii BEI3bIBacT
BbIMOJIHEHHEe Meroaa (o () kmacca Helicopter. DT1o Takke moaumopdusm,

NOTOMY 4TO MeTon «JO ()» MHOrAAa COAEPNKUT MHCTPYKIUHU JJISi BOXKICHUS
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aBTOMOOWJISL WJIM UHOTJIa MHCTPYKIUH JIJIsl BOXKACHHSI BEPTOJIETA.

B ommmune or C ++ B Java HET MHOXECTBEHHOTO HACJIEOBAHMS.
MHOX€eCTBEHHOE HACIIETOBAHUE - ITO CUTYyaIUsl, KOIAa MOAKIACC CO3MAETCA C
UCIIOJb30BaHUEM 0Oojiee OJHOro cymnepkiacca. UYToObl HCHOJIB30BAThH
MHO>KECTBEHHOE HaclleZJIOBaHKE B Java, BBl MOXKETE UCIIOJIb30BaTh HEKOTOPYIO
Apyryio GyHKIUIO, Ha3pIBaeMylo «Java-unrepdeiics». Uutepdeiic BoITISAUT
Kak aOCTpakTHBIM Kjacc, HO HMHTepdeiic «adCoNOTHO aOCTPaKTHBIN», Bce
MeToNIbl B HHTepdeiice He MMEIOT Tena. Bce uieHbl maHHBIX uHTEpdeiica
umeror mnpedukc «final». [dpyrumu cnoBamu, unTepdeiic Java sBisercs
abCTpaKTHBIM KJIACCOM, KOTOPBIM COJEPKUT TOJIBKO abCTpakTHbIE METOABI U
KOHEYHBIEC 4JICHbl JaHHbIX. Clenyronmi npuMep HLTFOCTPUPYET CO3JAHUE
IIPOTPAMMBI, KOTOpAas BBIYMCIAET KBaJgpaT MPSMOYIOJBHUKA W Kpyra cC

HCIIOJIb30BaHUEM U BBICOTHI (uryp. Huke npenacraBieHa nepapxus KJIaccos:

class Shape interface Figure

int hsize=20,vsize=20;
void inputdatatl)

some instzuclions

public final double pi=3.14;
public veid square() ;

T— implemen
e‘ﬁ"%ds’/ Xﬁf implements

PR =
G e e’\'fen;s\\\‘

s

class Circle extends Shape
implements Figure

class Rectangle extends Shape
implements Figure

public void squar=() public void sqguare()
//Computing a sgquare of { //Computing a square of
ecircle; rectangla}

Pucynox 4.1. Mepapxus ki1accoB

interface Figure //This is general interface for all figures {public
final double pi=3.14;

public void square () ;

}

class Shape //This is root class Shape with datamembers and method {
int hsize=20,vsize=20;//default size of the figure
void inputdata (int sizex,int sizey)
{hsize=sizex;//Example of method with 2 parameters
vsize=sizey;} }

class Circle extends Shape implements Figure {
public void square () //Computing a square of circle {double r=vsize/2;
double result=r*r*pi;
System.out.println ("Square of the circle="+result);

}

class Rectangle extends Shape implements Figure {
public void square()//Computing a square of rectangle
{ double result=hsize*vsize;
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System.out.println ("Square of the rectangle="+result); }

public class Test{
static public void main(String[] args)
{Rectangle rec=new Rectangle();
rec.square () ;
Figure myfigure=new Rectangle();
myfigure.square();
myfigure=new Circle();
myfigure.square();

}
PesynbTaTom 3TOM MporpamMmel OyIeT:

Square of the rectangle=400.0
Square of the rectangle=400.0
Square of the circle=314.0

B ocHOBHOI1 (yHKIIMK HalIEl MPOrpaMMbl Mbl MOYKEM CO3JaTh OOBEKT «IECH
kiacca Rectangle, 3atem Be3bpiBaeTcst MeTo square (). UtoOsI HCIIOIB30BATh
kiacc Circle, BbI Takke MOXKeTe co37aTh 00BEKT 3TOro Kiacca. C npyroi
cropoHnsl, kinaccel Circle u Shape umetror o6t uaTepdeiic Figure, 3To
O3HaYaeT, 4TO BBl MOXKETE CO3/1aTh OJIMH 00beKT «Mmyfigure» tuma uaTepdeiica
«Figure» u ucmoyib30BaTh 3TOT 00OBEKT B KauecTBe dK3eMIutsipa kiaccos Circle
u Shape y Hux:

Figure myfigure = new Rectangle (); Ota crpoka o3Ha4yaeT, YTO OOBEKT
myfigure () siBisieTCs IPSIMOYTOJIBHUKOM, a METO/ Square Bo3BpaliaeT KBajapar

npsIMOYTOJIbHUKA. B crienytomeit ctpoke kona Java

Myfigure = new Circle () 00beKT 1T IepeHa3HAYEeHUsT Ha HOBBIM K3EMILISIP

kiacca Circle. Kak BbI yxe 3Haete, 3Ta QyHKIIUS HMEET MOJTMMOP(U3M UMEH.

4.3. 3ananue 1J9 1a00paTOPHOIi padoThI.

1. CozpnaiiTe MporpaMMHBIN KOJ, TEHEPUPYIOIIUA CUHYCOUlY aMILTUTYA0U 5
BOJIBT M yacTtoTou 1 I'11
Fs=100;% »to uacrora auckperusaumu f=1; %vacToTra MCXOIHOIrO CHTrHaja
dt=1/Fs; % dt sTo mepuoy nuCKpeTU3aIUN
t=0:dt:1; %maccuB Bpemenu ¢ marom dt u JyMHHOM B 1 CEKyHIY
X=5%*c0s(2*pi*t);% X- BXOHOMU CHUTrHAI
plot(x);
3ammycTuTe MporpaMMy ¥ IMOCMOTPHUTE, YTO OHA BBHIIACT:
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[lo pHuCyHKY BHJIHO, 4YTO MaKCUMaJbHOE 3HAUYCHHE
cursania +5, MUHUMAJIbHOE -5, aMIUIUTYA ONPEIEIIACTCS
BeIpaxeHueM A=(Amax-Amin)/2 u B Hamem ciydaec
cocTasisier S5 B.

2. Jlo6aBbTe K KoAy 1.1 mporpamMmy, KoTopasi OyJeT MPOBOIUTE (PUIBTPAIIIIO
CUTHaJIa HCITONIB3ys 1udposoid puiabTp Y[N]=X[n]+2x[n-1]+x[n-2]; u
MOCMOTPUTE Ha PE3yJIbTAT

h=[1 2 1;% wMITyTECHBII OTBET PHIBTpPA

y=conv(Xx,h); % ceepTka GuiIbTpa U UCXOAHOTO CUTHAJIA

figure;plot(y); % BeIx0/IHOM cUTHAI

BugHo, 4To MakcMMalbHOE 3HAUYEHHE CHUTHAla Ha
Beixoge 20, wMuHHManbHOEe -20, aMIuIATyIa
| coctasisier 20 B. Takum o0pazom, nepenaToyHbli

kodpduument s yvactorel 1['11  paBHsieTcs:
k=ABBIX/ABx=20/5=4

3. Hsmenute cucremy. Mcnone3yiite ypaBuenue: y[n]=2x[n]-x[n-1]-2x[n-2];
[TocTpoiiTe rpaduk BXOJHOTO U BBIXOJAHOTO CHTHalla W OMNpPEAesuTe
kodhdunreHT nepegaun s 4actotel 10171.

4. Wsmenss dactory curHaia (crpoka f=10 B mporpamme), 3amojHHUTE
Ta0IuUILy

Yacrora,'n (10 20 30 40 PO 60 (/0 |80 |90
BrixogHon
curHai, B
Koaddurment
nepenaun, K
5. Iloctpotiite rpaduk 3Toi Tabnuikl. [1o ocu abcuucce OTI0KUTE YaCTOTY, MO
ocl opAuHAT - KO3(p¢uuueHT nepenaud. Ha3oBuTe mosiydeHHBIA PUCYHOK
"DyHKIMA Tepegayl CUCTEMBI"

6. M3menute B mporpamMme CTPOKY, B KOTOPOI 3a7]a€TCsl UCXOTHBIM CUTHAI:
x=5*cos(2*pi*t*f);

Ha X=5*Cos(2*pi*t*1)+2*sin(2*pi*t*5);

3amycTuTe mporpamMmy U 3apucyiTe (CKOMUpYHTE C 3KpaHa) popmMy BXOTHOTO
CUTHAJIa U BBIXOJHOT'O CUTHAJIA.
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4.4 Conep:kaHue oTyeTa

1. TuTynbHBIN TUCT

2. 3aganue Ha 1aOOpaTOPHYIO paboTy
3. JIucTuHT mporpamMmbl
4

. CKpUHIIOT pabOTHI MPUIOKEHUS
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