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METO/IMYECKOE OBECHEYEHUE JABOPATOPHBIX PABOT
MO JUCHMILINHE

1 CEMECTP

JJABOPATOPHAS PABOTA 1. JMHEUHBIE AJITOPUTMBI

Lesab 3aHATHA: OCBOCHHE CPE/Ibl pa3pabOTKH, U3yUYEHHE CTPYKTYPhI IPOrPaMMBbl, BBOJ U
BBIBOJ] JaHHBIX PA3JIMYHBIX TUIIOB.

Teoperuveckue cenenusi. [loHsATHE JIMHEHHBIX AJITOPUTMOB

JIro60i1 anropuT™ cocraBisieTcs U3 paaa 0a3oBbIX CTpYKTYp. [Ipocreiiieii 6a30Boii cTpyK-
TYpOil sIBJISIETCA ClieloBaHUE — CTPYKTYpa ¢ JMHEHHBIMU XapaKkTepucTukamMu. 3 3Toro MoxHO
cOopMyIHpOBaThH ONpEeTICHHE.

JIuHeNHbI! arOPUTM — 3TO AITOPUTM, 00pa3yeMblid KOMaH/IaMH, KOTOPBIEC BBITIOTHSIOTCS
OJIHOKPAaTHO U MMEHHO B TOU IIOCJIEN0BATEIBHOCTH, B KOTOPOH 3anucansl. JINHEHas CTpyKTypa,
10 CYTH, TTpocTa. 3amucaTh €€ MOKHO KaK B TEKCTOBOM, TaK U B rpadudeckoit hopme.

Jist u300paXkeHust anropuT™a rpaguuecKy UCIOMb3YIOT 0JI0K-cXeMbl. OHU MPEACTaBISIOT
coboit reomeTpudeckue Gurypsl (6;10ku), coenuHEHHBIC cTpenkaMu. CTPEKY MOKa3bIBAIOT CBSA3b
MEXy ATalaMH U MOCIIeI0BATEeIbHOCTh UX BBINMOIHEHUS. Kaxkapiit 010K COpOBOKAAETCS HAITH-
CBIO.

Kak coctaBuTh IporpaMmy JUHENHON CTPYKTYpHI?

[Topsimok ciemyrommii:

— ONPENENNTE, YTO UMEHHO OTHOCHUTCS K HCXOJIHBIM JaHHBIMH, a TAK)KE KaKOB TH-
TblI/KJIacc ATUX JaHHbBIX, BEIOEPUTE UMEHA IEPEMEHHBIX;

— OIIpeNieNUTe, KAaKOB TUI JAHHBIX OY/AET y HCKOMOTO pe3ynbTara, BHIOEpUTe Ha3BaHUE
MepeMEHHBIX (TTepEMEHHON);

— OIpeNieNuTe, KaKue MaTeMaTH4ecKue (pOPMYIIbI CBSI3BIBAIOT PE3YJIbTAT U UCXO/IHBIC
JaHHbIE;

— ecnu TpedyeTcs HaTM4Kue MPOMEXYTOUHBIX TAaHHBIX, ONPEIEIUTE KJIACC/THITBI 3THX
JAHHBIX U BHIOEPUTE UMEHA;

— ONUIINTE BCE UCNOJIb3yEMbIE TIEPEMEHHBIE;

— 3aMMIINTE OKOHYATENbHBIN anroput™M. OH TOJKEH BKIIOYATh B c€0sl BBOJ JaHHBIX, BbI-
YUCJICHUS, BBIBOJ] PE3YJIbTATOB.

OcHOBHOE 3JIEMEHTapHOE JIeHCTBUE B BEIYUCIUTEILHOM aJTOPUTME — 3TO IPUCBAUBAaHUE
MIEPEMEHHON BEJIMYMHE ONPEIeTICHHOr0 3HaueHus. B ciyuae, kora 3HaueHue KOHCTaHThI OIpe-
NIeNIAETCsl BUIOM €€ 3aIIMCH, IEPEMEHHAs] BEIMYMHA [TOJIYYUT KOHKPETHOE 3HAUYEHUE UCKIIIOUN-
TEJIbHO B pe3yJbTaTe MPUCBAUBAHUSA. DTO MOXKET OBITH BHIMOJIHEHO C IIOMOIIBIO IBYX CIIOCOOOB:
IIPY IOMOIIY KOMaH/1bl IPUCBAaUBAHUS; TP TOMOILIY KOMaH bl BBOJA.

3ananue k 1adoparopHoii padore:

Breimonaenue 3ananuii 1 — 2 npeanonaraet opopMiaeHHE 0TYETa B TEKCTOBOM PEIAKTOPE
Word (Times New Roman, 12 1., oauHapHBIif), B KOTOPOM OTPa)KarOTCsI STalbl BHIIIOJHEHUS 3a-
JAHUN U pe3ysabTaThl (OTBETHI HA BOIPOCHI, CKPUHILIOTHI 3aII0JIHEHHBIX MOJIEH KalbKyIATOpa, A0-
KyMeHTh!I arTectauuu Ub u T.1.)

3amanmue 1. M3yyeHue TUHEIHBIX AITOPUTMOB

1.1. OtkpeiTh «COOpHUK 331aHui 110 porpammuposanuio» A.Il. Hectepoa (3mekTpoH-
HYIO BepcHio BaM f1oikeH aTh penojaBaTels), U, J1ajiee, BHIIOIHUTD 3a7aHne Baiero Bapuas-
Ta 1abopaTropHoit paboTsl Nel.
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3ananmue 2. M3yyeHue TUHEMHBIX AITOPUTMOB

2.1. OtkpoITh «COOpHUK 3agaHMii o TporpammupoBanuio» A.I1. HectepoBa (3:1ekTpoH-
HYIO BepcHio BaM f1oikeH aTh penojaBaTels), U, Jajiee, BHIIOIHUTD 3a7aHue Baiero Bapuan-
Ta 1abopaTopHON paboThl No2.

KoHTpoJibHbIE BONIPOCHI:

1. YUto Takoe anropuTmsi?

2. Ilepeuncnure BUIbI ANITOPUTMOB.

3. [aiite onpeneneHus NOHATHIO JTUHEUHBIN AJITOPUTM.

4. Yto HeoOX0oaUMO I TpaduuecKoro n3oopaxkeHus anropurma?
5. Kak coctaBUTh mporpaMmy JUHEHHON CTPYKTYpPHI?

JIABOPATOPHAS PABOTA 2. PA3BETBJIEHHBIE AJITOPUTMBbI
Leab 3aHATHSA: U3YUUTH ONIEPATOPHI BETBICHUS U CIIOCOOBI MX TIPUMEHEHHUS B IPOrpaMMe.

Teopernueckue ceenenusi. [lonaTre aJaropurmMa BeTBJIeHUS

Pa3zBeTBisitonuiicss anropuTM — aaropuT™, B KOTOPOM B 3aBUCUMOCTH OT YCJIOBHSI BBITIOJI-
HseTcs 100 oAHa, TH00 Ipyrast MOCIeI0BaTeIbHOCTD NEHCTBUI.

Bo MHOTHX cnyyasx TpeOyeTcsi, 4TOOBI IPH OJHKUX YCIOBHSX BBIOIHSIIACH OJIHA TTOCIIE-
JIOBATEJIbHOCTh ACHUCTBUH, a IPU APYTUX — IPyTrasl.

BrruncnauTenbHbli MPOIecC HA3bIBAETCS BETBAIIMMCS, €CIIH JIJISl €r0 pean3aluu npeay-
CMOTPEHO HECKOJIbKO HarpaBjeHul (BeTBeii). Kaxkmoe oTaenpHOE HampaBieHre mpoiecca oopa-
OOTKM JaHHBIX SIBJISIETCS OT/IETHHON BETBHIO BRIYHCICHUH. BeTBiieHNEe B IporpaMmmMe — 3TO BBIOOP
OJIHOM M3 HECKOJIBKUX MOCJIEI0BATEIbHOCTEH KOMaH I P BBINOJIHEHUU IporpaMmsbl. Beibop
HaIlpaBJICHUs 3aBUCUT OT 3apaHee OMPEACIEHHOIO MPU3HAKa, KOTOPHII MOKET OTHOCUTHCS K UC-
XOJIHBIM JaHHBIM, K IPOMEXYTOYHBIM WJIM KOHEUHBIM pe3ysibTaraM. [Ipu3Hak xapakrtepusyer
CBOWCTBO JJAHHBIX U UMEET J[Ba WK OoJiee 3HAUCHUIA. BeTBsmuiics mporiece, BKIIOYAIONIN B ce0s
JIBE BETBH, Ha3bIBACTCS IPOCTHIM, OOJIee IBYX BETBEH — CIIOXKHBIM. CII0KHBIN BETBSIIUNICS TPO-
11eCC MOKHO MPEACTaBUTh C TOMOILBIO IPOCTHIX BETBSIIMXCS MpoleccoB. Hanpasienue BeTnIe-
HUS BbIOUpAETCsl IOTUYECKON MTPOBEPKOH, B pe3ysbTaTe KOTOPO BO3ZMOXKHBI /IBa OTBETA: «Ha» —
YCJIOBHE BBIMOJIHEHO U «HET» — YCIIOBUE HE BBITIOJIHEHO.

CrnenyeT UMETh B BUJy, YTO, XOTSl HA CXEME aJITOPUTMA JOJKHBI OBITh MIOKa3aHbl BCE BO3-
MO>KHBIE HAMPABJICHUS BHIYUCICHUIN B 3aBUCUMOCTH OT BBITIOJIHEHHS ONPECICHHOTO YCIOBHS
(1M yCcII0BHM), IPU OJTHOKPATHOM IPOXO0XKACHUU POrPaMMBI ITPOLIECC PeaTU3yeTcs TOJIbKO MO
OJTHO BETBH, a OCTaJIbHBIE UCKIIOYatOTCA. JI100ast BETBb, IO KOTOPOIl OCYIIECTBIISIIOTCS BBIYUC-
JIeHUs, JOJKHA IPUBOJINUTH K 3aBEPLICHUIO BBIYUCIUTEIBHOTO MPOLECCa.

OnepaTop BeTBIICHUSI(YCIOBUS) — ONIEPATOP YIPABICHHUS, OCYILECTRISIONINI BBINOTHEHUE
OJIHOTO U TOJIBKO OJTHOTO COCTaBHOTO OIIEpaTOpa M3 ABYX BO3MOXHBIX B 3aBUCHMOCTH OT YCJIOBHSI.

CuHTakcuc oneparopa BETBICHUS:

if (ycnoBue){ cocraBHoit onepatop Nel }

else { cocraBHoil onepatop Ne2 }

Ecnu cocTaBHOI onepatop B OCHOBHOM WJIM allbTEPHATUBHON BETBU ONEpaTopa yIpanJiie-
HUS COJIEPKUT TOJIBKO OJIUH MPOCTOH oreparop, To (purypHbsie CKOOKH MOKHO OMTyCTUTh. B Takom
CJIy4ae CUHTAKCHC OIlepaTopa BETBJICHUSI IPUMET BHUIL:

if(ycnoBue) npocroii oneparop Nel;

else mpocToii orepaTop Ne2;

BerBnenune — meton u (hopMa opraHu3zaluu ASWCTBUH, KOTJIa B 3aBUCUMOCTHU OT BBIIIOJI-
HEHUS ONpeeIEHHOTO YCIIOBUS COBEpIIaeTcs Ta MO0 UHas MOCIeA0BaTEeIbHOCTD IaroB.
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B pe3ynbpTaTe COBCEM HECIOKHO COCTaBUTh AIITOPUTM IOKYIIKH MOPOKEHOTO C Y4ETOM
HATH4YUs HE0OXOIUMOM CyMMBI JICHET.

3ananue k JadoparopHoii padore:

Breimonaenue 3aganuii 1 — 2 npeanonaraet opopmiaeHHE OTUeTa B TEKCTOBOM PEIAKTOPE
Word (Times New Roman, 12 1., oauHapHBIif), B KOTOPOM OTPa)KarOTCsI STAlbl BHIIIOJHEHUS 3a-
JAHUN U pe3yabTaThl (OTBETHI HA BOIPOCHI, CKPUHILIOTHI 3aII0JIHEHHBIX MOJIEH KalbKyIATOPa, A0-
KyMeHTh!I arTectauuu Ub u T.1.)

3ananmue 1. M3yyeHue pa3BeTBIEHHBIX AJITOPUTMOB

1.1. OtkpriTh «COOpHUK 331aHui 110 porpammuposanuio» A.Il. Hectepoa (31eKkTpoH-
HYIO BepcHio BaM f1omkeH aTh penojaBaTels), U, J1ajiee, BHIIOIHUTD 3a7aHue Baero Bapuan-
Ta 1abopaTopHOi paboTh! Ne3.

3ananue 2./3y4yeHue pemieHns TeOMETPUYECKUX 3a7a4

2.1.01kpbITh «COOpHUK 3a1aHMi 10 TporpammupoBanuio» A.Il. Hecteposa (31eKTpoH-
HYIO BepcHio BaM foikeH aTh penoaaBaTels), U, Jajiee, BHIIOIHUTD 3a7aHue Baiero Bapuan-
Ta 1abopaTopHOi paboThl No4.

KoHTpoJibHbIE BONIPOCHI:

1. Uto Takoe pa3BETBIISIIOIIUAICS alTOPUTM?

2. KakoB CHHTaKCHC alropuTMa BETBIECHUA?

3. IlpuBeauTte nmpuMep aIrOPUTMA BETBIICHHUS.

4. Yto Takoe BETBJICHHUE B Iporpamme?

5. Kak coctaBUTh IpOrpaMmy pa3BETBIISIIOLICHCS CTPYKTYPHI?

JIJABOPATOPHAS PABOTA 3. HUKJIMYECKHE AJI'OPUTMBbI

Heab 3aHATHS: HAYYUTHCS UCIIOIB30BATh ONEPATOPHI IIUKJIOB, HAYYUTHCS UCIIOIH30BATh
pa3quHHe onepaTopH IIUKJIOB JIs1 BBIYUCIICHUA KOHCYHBIX CYMM n HpOH3B€I[CHHﬁ.

Teopernueckue cBeaenus. [loHsaTHE NMKINYECKHX AJTOPUTMOB

Hpen(;[e yeMm HpI/ICTyHI/ITI: K OCHOBHOI>'I TEMC CTAaTbH, cne;[yeT HpOSICHI/ITB TepMI/IHO.HOI‘I/IIO
BOIIPOCA U PACCMOTPETHh OCHOBHBIE OTIPEICIICHHUS:

— LUKJI — BUJ] YIPABISAIOIIEH KOHCTPYKIMH B SI3bIKaX MporpaMmmupoBaHusi. OH 103BOJISI-
€T OPraHNu30BaTh MHOTOKPATHOE UCIIOTHEHHUE ONPEACIEHHOT0 Habopa MHCTPYKIIUH (ITOCIeI0Ba-
TEIBHOCTh ACUCTBUI, IPU KOTOPOM BBIIIOJIHAETCS TEJIO LIUKIIA);

— TEJIO IIUKJIa — TOCJICIOBATEILHOCTh MHCTPYKIIHH, 00ECIICUHBAIOIIAs NX MHOTOKPAaTHOE
HUCIIOJIHCHUC,

— UTepanusi — OJTHOKPATHOE MCTIOJHEHUE Tea IUKJIA;

i YCJ'IOBI/IG BbBIXO/Ja (YCJ'IOBI/IC OKOH‘IaHI/ISI) — BBIpa)KeHI/Ie, KOTOpOG OHpC,Z[G.HSIGT, CTAaHECT
JIX B OYEPETHON pa3 BBIMOIHATHCS UTEPAIUs TUO0 TPOU30UIET 3aBEPIICHHE [TUKIIA;

— CY€TUUK [UKJIAa — TIEpEMEHHAas, KOTOpasi COXPaHsIET HOMEP UTEPAIIHH.

Cuérunk He 0053aTeNbHO TOJDKEH COJEPIKATHCS B ITUKIIC U CYETUYMK COBCEM HE 00s3aTelb-
HO JOJIDKCH GBITB OAHUH, TO €CTh yCJ'IOBI/Ie BbIXOJa HOpOﬁ 3aBUCHUT OT HCCKOJIBbKUX N3MCHSICMBIX IIC-
peMeHHbIX. B1o0aBok K 3TOMY, yCIIOBHE BBIXO/Ia MHOT/Ia 3aBUCUT OT BHEIIHUX YCIOBUM (KaK
pUMep — HACTYIUICHHUE OTPEACIEHHOTO BPEMEHH ).

Pabora mr000ro nukiia BHE 3aBUCHMOCTH OT €r0 BHIa BKJIFOUYAET B ce0s:

— HepBOHa‘-Ia.HBHYIO HMHUIIUAJIN3AaI[UI0 HUKITNYCCKUX HepeMeHHBIX;

— TMPOBEPKY YCIOBHUS BBIXO/a U3 ITUKJIIA;

— BBIIIOJIHCHHUC TCJIA,

— OOHOBJICHUE ITUKINYECKON IEPEMEHHON Ha KaKI0W UTEpaIiu.
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[{MKInyecKui aaropuTM — ONUCAHUE JEHCTBUM, KOTOPBIEC TOKHBI TOBTOPSTHCS YKa3aH-
HOE YMCJIO pa3 WK [OKA HE BBITIOJIHEHO 33/IaHHOE YCIIOBUE. AJITOPUTM HA3bIBACTCS LIMKIUYECKUM,
€CJI B HEM UMEIOTCS IEHCTBHS WJIM HA0OPHI ACHCTBUI, KOTOPhIE HEOOXOIUMO BHITIOJIHUTH 00JIee
oaHoro pasza. [IoBropsromuecs anrOpuTMHUIECKHUE IEUCTBUS ABIIAIOTCS TEJIOM LUKJIIA. [lononHu-
TEJIbHO KaXKJbIi IIUKJI UMEET YCJIOBHUE, IO KOTOPOMY BBIMOJHEHUE UKINYECKOTO aITOPUTMA 3a-
KaHuyuBaeTcs. [lepeyeHb NOBTOPSIIOIINXCS IEMCTBUM HA3bIBAKOT TEJIOM LUKIA. [ [uknyeckue anro-
PUTMBI OBIBAIOT IBYX THIIOB:

[MKIBI CO CUETYUKOM, B KOTOPBIX KaKUE-TO JEHCTBHUS BBIMOIHSIIOTCS OMPEACIIEHHOE YHCIIO
pas;

[uKIIBI ¢ ycIoBHEM, B KOTOPBIX TEJIO IIUKJIA BBITIOIHSIETCS, B 3aBUCUMOCTH OT KaKOTO-TH00
YCIIOBUSL.

LIuKJIBI CO CUETUMKOM HCIOJIB3YIOT, KOTIa 3apaHee U3BECTHO, KAKOE YMCIIO TIOBTOPEHUM
TeJa IUKJIa He0OXOAMMO BBITOTHUTE. Hanpumep, Ha ypoke (pU3KyabTyphl BB TOHKHBI TPOOEKATH
HEKOTOPOE KOJIMYECTBO KPYTrOB BOKPYT CTaJHOHA.

JI1st cyeTyrKa OT Ha9aJIbHOTO 3HAYCHMS 10 KOHEYHOT'0 3HAYEHMS BBIIIOJIHUTE ACHCTBHE.
Yacro ObIBaeT Tak, 4TO HEOOXOJUMO MTOBTOPUTH TEJIO LIUKJIIA, HO 3apaHee He U3BECTHO, KAaKOe KO-
JIMYECTBO pa3 3TO HAAO cleNaTh. B Takux ciiydasx KOJIMYECTBO MOBTOPEHUN 3aBUCUT OT HEKOTO-
poro ycnoBus. Takue HUKIbl Ha3bIBAIOTCS LUKIIBI C YCI0BUEM. LIUKIIbI, B KOTOPBIX CHavyana mnpo-
BEPSIETCS YCIOBHUE, a 3aTEM, BO3MOKHO, BBITIOJIHSAETCS TEJIO IIUKJIA HA3bIBAIOT LIUKJIBI C IPEAYCIIO-
BueM. Ecnu ycnoBue mpoBepsieTcst mociie IEPBOro BHIMOJHEHUS TeJa IIUKJIIA, TO LUKIIbI
HAa3bIBAIOTCA LIUKJIBI C TOCTYCIIOBUEM.

CrpyKTypy LIMKJIa ¢ TapaMeTpoM (LUK 0715) NHAYE HAa3BIBAIOT IIUKJIOM 1 pas.

DTa KOMaH/1a BBITTOHAETCS TAKUM 00pa3oM: mapaMmeTpy 1 IprCcBauBaeTCs HavyaabHOE 3HA-
YCHHE a, CPABHUBAETCS C KOHEUHBIM 3Ha4€HHEM b U, €ClTi OHO MEHBIIIE WIH PABHO KOHEYHOMY
3HAYEHHIO b, BBITTONHsIETCS cepust komaH . [TapaMeTpy nprucBanBaeTcsi 3HAUCHHUE MPEBITYIIETO,
YBEJIMUEHHOTO HA BEJTMYMHY h — 11ara n3MeHeHus mapaMeTpa U BHOBb CPABHUBACTCS C KOHEYHBIM
3HAYCHUEM b.

3ananue Kk jabopaTopHoii padore:

Brimonnenue 3ananuii 1 — 3 npeanonaraer ohopmiieHne OT4eTa B TEKCTOBOM PEIaKTOpe
Word (Times New Roman, 12 1., onMHapHBIi1), B KOTOPOM OTPAKAIOTCS ATAIbl BBIMTOJIHEHUS 3a-
JaHWI U pe3yapTaThl (OTBETHI Ha BOIPOCHI, CKPUHILIOTHI 3aII0JIHEHHBIX MOJIEH KaJIbKYIsITOpa, 10-
KyMeHTHI aTTecTaruu Vb u 1.1.)

3aganue 1. M3ydeHue pa3BeTBIEHHBIX aITOPUTMOB

1.1. OtkpseiTh «COOpHHK 3a/1aHuii 110 TporpammupoBannio» A.I1. Hecteposa (35ekTpoH-
HYI0 Bepcuio Bam oykeH 1aTh npenoaaBarens), U, 1ajee, BHIIOIHUTG 3aaHne Bamero Bapuan-
Ta 1abopaTopHOi paboThl NeS5-7.

1.2. OtkpriTh «COOpHUK 331aHui 110 nporpammuposanuio» A.Il. Hectepoa (3mekTpoH-
HYIO BepcHio BaM foikeH aTh penojaBaTels), U, J1ajiee, BHIIOIHUTD 3a7aHue Baiero Bapuan-
Ta 1abopaTopHOi paboTh Ne9.

3amanue 2. M3yyeHue UTepaliMOHHBIX [IUKIOB

2.1. OtkpoITh «COOpHUK 3a7aHMii o TporpammupoBanuio» A.I1. Hecreposa (a1ekTpoH-
HYIO BepcHio BaM foikeH aTh penojaBaTels), U, J1ajiee, BHIIOIHUTD 3a7aHue Baiero Bapuan-
Ta aboparopHoil paboTsl Nell.

3ananmue 3. 3yyeHue BIOKEHHBIX LIMKIIOB

3.1. OtkpsITh «COOpHUK 3a1aHMi 110 TporpammupoBanuio» A.Il. Hecteposa (3:1ekTpoH-
HYIO BepcHio BaM foikeH 1aTh penojaBaTelis), U, J1ajiee, BHIIOIHUTD 3a7aHue Baiero Bapuan-
Ta naboparopHoi paboTsl Nel2.



Hanpasnenue noocomosxu 09.03.03 «IIpuxnaonas ungopmamuray
IHpoghunv «Ilpuknadnas uH@Gopmamura 6 MONIUGHO-IHEPLEMUYECKOM KOMNIEKCE)
Memoouueckoe obecneuenue PITJ[ 51.0.06 « Unghopmayuonnvle mexunonoeuuy

KoHTposbHbIE BOIPOCHI:

1. Yro Takoe HUKINYECKUH aaropuTtM?

2. YTo TaKo€ LUKJIIbI C TOCTYCIOBHEM ?

3. [lepeuncnute TUTBI HUKIUYECKUX aJITOPUTMOB.
4. YTo TaKoe IUKIIbI C IPEAYCIOBUEM?

5. YTo Takoe IUKJIBI C TapaMeTpoM?

6. Paccka)xuTe OCHOBHBIE OIIPEACIICHUA.

JIABOPATOPHAS PABOTA 4. OJHOMEPHBIE MACCHUBbBI B CH

Lesb 3aHATHA: HAYYUTHCS 00pabaThIBATh OJHOMEPHBIE MAaCCUBBI, HAYUYUThCS IPOU3BO-
JUTD CIOKHYIO 00pabOTKy MacCHUBOB.

Teopernueckue ceenennsi. [lonaTHe 0OTHOMEPHBIX MACCHBOB

[Ipu pemennu 3a1a4 ¢ GOIBIINM KOJTMUECTBOM JIaHHBIX OJMHAKOBOTO THIIA UCIIOJIb30Ba-
HUE TIEPEMEHHBIX C Pa3JIMYHBIMU MMEHAMH, HE YIOPSAJOYEHHBIX 110 aApecaM MaMsITH, 3aTPyIHAET
nporpaMMmupoBanue. B mogo0HbIX ciaydasx B a3bike CH UCTIONB3YIOT 0OBEKThI, Ha3bIBaEMbIE Mac-
CHBaMH.

MaccuB — 3TO HENPEPBIBHBINA y4aCTOK MaMATH, COAEPKAIINN TOCIeJ0BATEIIEHOCTh 00b-
€KTOB OJIMHAKOBOI'O THUIIA, 0003HAYaeMBblil OTHUM HUMEHEM.

MaccuB xapaktepusyercs CIeAyIOIUMMU OCHOBHBIMU ITOHSATUAMM:

DeMeHT MaccuBa (3Ha4eHHE 3JIEMEHTa MAacCUBa) — 3HAUCHHE, XPaHAIIeecs B ONpe/esIeH-
HOU SYEHKe aMATH, PACIIOJIOKEHHON B Ipeieax MacCUBa, a TAKXKE aJpec ITOU sIYEUKHU IaMSATH.
Kaxplii 2JIEMEHT MaccHBa XapaKTEPU3YETCsl TpeMs BETMYNHAMMU:

. aZpecoM DJIEMEHTAa — aJpeCcOM HayaJbHOW SYEHKM IaMATH, B KOTOPOM PACIIOJIO-
JKEH JTOT DJICMEHT;

. MH/IEKCOM 3JIeMeHTa (IOPSAKOBBIM HOMEPOM 3JIEMEHTA B MACCHUBE);

. 3HAYEHUEM DJIEMEHTA.

AJipec MaccuBa — aJipec Ha4yaJIbHOTO 3JIEMEHTA MaCCHBa.

Nms maccuBa — uIeHTU(PHUKATOP, UCTIONB3YEMBIH 711 0OpaIieHus K dJIeMEHTaM MacCHBa.

Pa3mep maccuBa — KOJIMUECTBO JIEMEHTOB MacCHUBA.

Pa3mep sneMeHTa — KOJIMUECTBO OANT, 3aHUMAEeMBIX OJTHUM AJIEMEHTOM MacCHBa.
I'padmyecku pacmoyiokeHre MacCHBa B MAMSITH KOMITBIOTEpA MOYKHO MPEICTABUTh B BUJIE HETIpe-
PBIBHOM JIEHTBI aJIPECOB.

st 00bsiBIIeHUsT MaccuBa B si3bike CH UCTIONB3YETCS CIASAYIONINI CUHTAKCHC:

THUII UMSI[ pa3MEPHOCTD |={ MHUIINATN3AIINS | ;

Nuunmanu3amnus npeacTaBiseT co0oil Habop HavaTbHBIX 3HAYCHUN DJIIEMEHTOB MAaCcCHBa,
YKa3aHHBIX B UTYPHBIX CKOOKaX, M pa3/Ie/ICHHBIX 3asThIMHU.

[Ipu oOpareHny K 3eMEHTaM MacCUBa MHAECKC TPEOYeMOro 3JIeMEHTa YKa3hIBACTCS B
KBaJpaTHBIX CKOOKax []. OmxHako yacTo TpeOyeTcs 3a/1aBaTh 3HAYCHUS DIIEMEHTOB MacCHBa B TIPO-
I[eCCe BBIMIOJIHEHUS TporpaMMel. [Ipu 3TOM Hcmonb3yercs: 00bsIBICHHE MacCHBa 0€3 MHUIHATTN3a-
nuu. B Takom ciiydae ykazaHue KOJUYECTBA DJIEMEHTOB B KBaJIpaTHBIX CKOOKax 00s3aTEIbHO.

MaccuB — 3TO CTPYKTYpa JaHHBIX, IPEACTaBICHHAs B BUJI€ TPYIIIbI IME€EK OJTHOTO THUIIA,
00BETMHEHHBIX O] OJTHAM €UHBIM UMEHEM. MacCUBBI HCTIONB3YIOTCS IS 00pabOTKH OOJIBIIIOTO
KOJIMYECTBA OJTHOTHUITHBIX JaHHBIX. IMst MaccuBa siBiisieTcs ykazatenem. OTaenbHas siueika JaH-
HBIX MacCHBa Ha3bIBACTCS DJIEMEHTOM MAacCHBa. DJIEMEHTaMHU MAacCHBA MOTYT OBITh JaHHBIC JTIO-
6oro Tuna. MaccuBbl MOTYT UMETh KaK OJHO, TaK U 0oJiee OTHOTO U3MepeHuid. B 3aBucumoctu ot
KOJINYECTBA U3MEPEHUI MaCCUBBI JIETATCS HA OJTHOMEPHBIE MACCUBBI, IBYMEPHBIE MACCHUBBHI,
TpEXMEPHBIE MACCUBBI U TaK Jlajlee 10 N-MEPHOTO MACCHUBA.
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3ananue Kk jabopaTopHoii padore:

Breimonuenue 3aganwmii 1 — 2 npenmnonaraet oopMIICHHE 0TYETa B TEKCTOBOM PEIAKTOpe
Word (Times New Roman, 12 1., onMHapHBIi1), B KOTOPOM OTPAKArOTCs ATAIbl BBIMOIHEHHUS 3a-
JaHWH U pe3yabTaThl (OTBETHI Ha BOMPOCHI, CKPHHILIOTHI 3aMIOJIHEHHBIX TOJIEH KaIbKYyIsITOpa, 10-
KyMeHTHI aTTecTaruu Vb u 1.1.)

3aganue 1. M3yueHne ofHOMEPHBIX MaCCUBOB

1.1. OtkpriTh «COOpHHK 3aaHuii 110 IporpammupoBannio» A.I1. Hecteposa (35ekTpoH-
HYIO Bepcuio Bam ToimkeH 1aTh mpenoaaBarens), U, Aajee, BRIIIOTHUTE 3a1anne Baiero BapuaH-
Ta 1abopaTopHoit paboTer Nel3-14.

3aganue 2. CioxHas 00paboTKa OTHOMEPHBIX MAaCCUBOB

2.1. OtkprITh «COOpHUK 3agaHul 10 MporpammupoBanuto» A.Il. HectepoBa (3mekTpoH-
HYIO Bepcuio Bam ToymkeH 1aTh mpenoaaBarensb), U, Aajee, BRIIOTHUTE 3aanne Bamero Bapuan-
Ta 1abopaTopHoit paboTsl Nel6.

KoHTposbHbIE BOIPOCHI:

1. Kakue TUIibl MaCCUBOB CYILIECTBYIOT?

2. YTto Takoe 0JJHOMEpPHbI MaCCUB?

3. Ilepeuncnute crocodbl BBOJA OTHOMEPHOT'O MacCHBa.

4. TlepeuncauTe cocoObl BBIBOJA OTHOMEPHOTO MAacCHBA Ha DKPaH.
5. Yem xapakTepu3yercsi OTHOMEPHBII MaccuB?

JIABOPATOPHASA PABOTA 5. IBYMEPHBIE MACCHUBbBI B C

Lesab 3aHATHA: HAYIUTHCS 00pabaThIBATh IBYMEPHBIE MAaCCUBBI, HAYYUTHCS 00padaThI-
BaTh 2JIEMEHThI MAaCCHUBA B 3aBUCMOCTH OT UX PACIIOJIOKEHHSI OTHOCUTEIBHO INIaBHOM U 000Y-
HOU IHaroHaJICH.

Teoperuueckue cBenaenus. [lonaTHe IByMEepHBIX MACCHBOB

JIBymepHble MaccuBbl B CH — 3TO MacCUB OJTHOMEPHBIX MACCHBOB.

Ecnu tpeOGyercst pa3pemuTs 3a7a9y ¢ CyIeCTBEHHBIME 00béMaMu WH(GOPMAITMOHHBIX O
HOTHUIIHBIX JAHHBIX U UCIIOJIb30BAHUEM Pa3HbIX IEPEMEHHBIX, HE MPOIIEAINX COPTUPOBKY 110 af-
pecanuu naMsaTu, TO IPU ’TOM BO3HUKAET OOJBIIOE KOJIMYESCTBO IPOOIIEM IIPH MOMBITKE MPO-
IrpaMMHO peain30BaTh IMpolecc peuieHus. UToObl 0071er4YuTh NPOrpaMMHOE TIOCTPOEHUE allro-
pUTMa pa3pelieHus CTOSIIEH MPOOIEMBbI, B TAKUX CITy4asX B IMPOTPAMMHBIX SI3bIKaX U B YaCTHOCTH
Cu ucnosp3yloT 00BEKThI, Ha3bIBAEMble MACCHUBAMHU.

MaccuB — 3T0 (pUKCUPOBAHHBIN Y4aCTOK MaMATH, COJIEPKAIIUN KOMIUIEKT 0OBEKTOB O/
HOT'O TUIIA U KOTOPBI UMEET OJTHO UMHL.

MaccuB xapakTepu3yercst TAKUMU COCTaBJISIOIIMMU:

— DJIEeMEHT MacCUBa. DTO BEJIMYMHA, XPAHAIIASICSA B MPEIHA3HAYCHHOM €11 STYeiKe maMATH,
KOTOpas pacroiio’keHa B 001aCTH MacCUBa, U emé ajipec 3Toi sueiiku mamsatu. JIro6oit snemMeHT
MacCHBa XapaKTepU3yeTcs CACAYIOIMMMHI NapaMeTPAMHU:

1. Ero anpecanueii. imeeTcst BBUAY aipec Ha4yalIbHOW SYEMKHU MaMSITH, B KOTOPOU pacmo-
JIO)KEH JAHHBIN 3JIEMEHT.

2. Unpekc areMenTa. A HIMEHHO €ro Hymepaius B cocTaBe MaccuBa. HemocpeactBeHHO
coJiepKUMOE (3HAYCHHE) SJIEMEHTA.

3. Anpecarust MmaccuBa. To ecTh apec HayaJIbHOTO 3NieMeHTa. HanMeHoBaHue MaccuBa.
To ecTh nAEHTU(DUKAIIMOHHBIN TPU3HAK, IO KOTOPOMY UAET oOpallleHre K AJIeMEeHTaM MacCcHBa.

— Bennunna maccuBa. To eCTh KOJIMYECTBO AJIIEMEHTOB MacCUBa.

— O0BéM astemeHTa. To ecTh KOJIMYECTBO OAMT, 3aHMMAaeMO€E OJHUM 3JIEMEHTOM MacCHBA.
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— Pa3mep maccuBa. To ecTb KoM4uecTBO OalT, OTBEAEHHOE B TIAMSITH ISl XpaHEHHUS BCEX
3JICMCHTOB MAaCCHUBaA. CJICI[OB&TG.HBHO, JJIMHA MaCcCUBa — 3TO pa3Mep OAHOI'O 3JIEMCHTA, yMHO-
’KEHHBIH Ha UX 00IIee YHCJIO.

ITo cBoeii pazmepHOCTH MaccuBbl B CH OBIBaIOT OJTHOMEPHBIE, IBYMEPHBIE 1 MHOTOMEp-
Hble. [log MHOTOMEpPHBIMU TOHUMAIOTCS TAKUE MACCUBBI, KOTOPBIE MMEIOT OOJIBIIE YeM OJIUH WH-
nexkc. MHOroMepHble MaCCUBBI MOKHO HHTEPIPETUPOBATH KaK KOMILJIEKT KOMIIOHEHTOB, KOTOPbIE
pacmpeiesieHbl TI0 HECKOJIbKUM KoopauHatam. [Iporeaypa 3aganus JByMEpHOTO MacCHBa aHajo-
rUYHa OOBSBICHUIO OJJHOMEPHOTO MAacCHBa, HO MIPH OOBSIBIICHUN ABYMEPHOTO MaccuBa Tpedyercs
3a/1aTh BHYTPHU KBAJAPATHBIX CKOOOK pa3Mephl I BCEX HaIlpaBICHUH.

YToObI MOIYYUTH JOCTYI K KOMIIOHEHTaM JIBYMEPHBIX MaCCUBOB, TPEOYETCs IPUMEHSATh
Mapy WHJIEKCOB, YKa3bIBAIOIINX HA HyMEPAaIUIO CTOJIOIOB U CTpodeK. [IpuBeAEHHBIC BBINIE yCITO-
BUSI MOXXHO TIPUMEHHUTH M K MacCHBaM OOJIBIIET0 pa3Mepa, BIIoTh A0 N. OfHaKo cieayer oTMe-
THUTbh, YTO MACCHUBBI YK€ C UETHIPbMS TTapaMEeTPaMH JIOCTATOYHO CJIIOKHO BBIPA3HUTh B Tpaduye-
CKOM BHUIE. Cne;[yeT IIOMHUTHB, YTO HyMepaI_II/ISI ITIOJIOKCHHUS KOMIIOHCHTOB B CTpO‘IKaX nu CTOJI6PI-
Kax BeIET OTCUET OT HyJIs. DTO 03HAYACT, YTO MEPBBI KOMIIOHEHT 00J1a71aeT HYJIEBBIM HHICKCOM,
10 ATOM MPUYKHE B IPUMEPE BbIIIE HHJIEKCHI yKa3aHbl Ha €AMHUILY MEHbIIIE TPEOyeMbIX HOMEPOB
KoopauHaT. Takke He0OXOUMO YUUTHIBATh, UTO 3alperiacTcs JAeaTh 3anuch HHHOpMAaIuy 3a
KOHCYHBIM KOMIIOHCHTOM MaCCHBaA. HaanMep, KOorga MaCCHUB BKJIFOYACT B CBOﬁ COCTaB OAVNHHA-
JIATh KOMIIOHEHTOB, TO 3aMPEIIAlOTCs TOMBITKH Ha3HAYCHUST KaKOTO-JIN00 3HAYEHUSI KOMITOHEH-
Ty, I/IMCIOH_ICMy HOMep OAMHHAAaTh, TaK KaK KOHG‘-IHBIﬁ KOMIIOHCHT B JaHHOM MAaCCHUBEC 06na1[aeT
WHJIEKCOM JIECATh. A KOMIIOHEHTAa, UMEIOIIETO HHIEKC OJIMHHA/IIIATh, TPOCTO HE CyliecTBYeT. Ec-
JIn BCé-TaKI/I IONbITATHCA 3TO BBIIIOJIHUTH, TO BepOSITHBI caMbIC HGHpGI[CKaByeMBIe InOCJIICACTBUA,
BILTOTH J0 CO3/IaHUs ITOMEX B paboTe npyrum nporpammam. Ho, kak mpaBwiio, B GyHKIIUH OTepa-
[IMOHHBIX CUCTEM 3aJI0KEeHa OJIOKHPOBKA HEAOCTOBEPHBIX MPOIEAYP TAKOTO BUA.

3ananue k 1adoparopHoii padore:

Brimonaenue 3ananuii 1 — 2 npeanonaraet opopMiaeHHE OTYETa B TEKCTOBOM PEIaKTOPE
Word (Times New Roman, 12 1., oauHapHBlif), B KOTOPOM OTPa)KarOTCsI STAlbl BHIIIOJHEHUS 3a-
JAHUN U pe3yabTaThl (OTBETHI HA BOIPOCHI, CKPUHILIOTHI 3aII0JIHEHHBIX MOJIEH KabKyIATOPa, A0-
KyMeHThI arTectauuu Ub u T.1.)

3ananmue 1. M3yuenue o6pabOTKH TBYMEPHBIX MAaCCHBOB

1.1. OtkpriTh «COOpHUK 331aHui 110 nporpammuposanuio» A.Il. Hectepoa (31ekTpoH-
HYIO BepcHio BaM f1oikeH aTh penojaBaTels), U, J1ajiee, BHIIOIHUTD 3a7aHne Baiero Bapuan-
Ta naboparopHoi paboTsl Nel7-18.

3ananue 2.M3ydenne o6pabOTKH YacTH MaccHuBa

2.1.01kpbITh «COOpHUK 3a1aHMi 10 TporpammupoBanuio» A.Il. Hecteposa (31eKTpoH-
HYIO BepcHio BaM fomkeH aTh npenojaBaTels), U, J1ajiee, BHIIOIHUTD 3a7aHue Baiero Bapuan-
Ta aboparopHoi paboTsl Nel9.

KoHTpoJibHbBIE BONIPOCHI:

1. Yro Takoe Maccus?

2. Yo Takoe AByMEpPHBIA MaccuB?

3. Kak "HULIMAIM3UPOBATH JIEMEHTHI ABYMEPHOI'O MaccuBa?

4. KakuMu cOCTaBISIOLUIMMH XapaKTEPU3yeTCsl MaCCUB?

5. Kakue cymecTByroT criocoObl 00pabOoTKH IByMEPHBIX MacCUBOB?
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JABOPATOPHAS PABOTA 6. IPUMEHEHME ITPOLIEJIYP U ®YHKIIUM ITPU
PABPABOTKE ITPOT'PAMM

Hesab 3aHATHA: HAYYUTHCS MCIIOJIB30BATh MOANPOrpaMMBbI (IIPOIETyphl U PYHKIIUH) JUIs
peLIeHUs pa3IuYHbIX 3a1a4.

Teopernueckue ceenennsi. [lonsaTue npouenyp u GyHKuuii

ANTOpUTM, BBINOJIHSIIOLIIMI HEKOTOPYIO OTHOCUTEILHO aBTOHOMHYIO, 3aKOHYEHHYIO 4acTh
OCHOBHOM 3314, Ha3bIBAIOT BCIIOMOTaTEIbHBIM AJITOPUTMOM, & COOTBETCTBYIOIIYIO "BCIIOMOra-
TEJIbHYIO IPOrpaMMy’”’ — MOAIPOrpaMMON (MM IPOLESYPOH).

VY4acTok mporpaMMsl, K KOTOPOMY MOXKHO 00paIaThCs U3 Pa3InYHbIX MECT IPOTrPAMMBI
UIs1 BBITTOJTHEHHSI HEKOTOPBIX ACUCTBUIM Ha3bIBaeTCs MOAMPOrpaMMoii (aHri1. Subprogram).

[Tpu HamycaHUU MPOTPaMM YaCTO MPH pean3aliy aaropuTMa paboTsl yCTpoWcTBa MPH-
XOMTCS TIOBTOPSITH OJHU M T€ 5K€ OINEpaTophl (HaIpuMep, OTepaTophl, padoTaroIIue C napai-
JIENIbHBIM WJIM TIOCTIEI0BATENbHBIM OPTOM). BbII0 GBI HEMIOX0 MCIOIB30BATh OJIMH U TOT K€
Y4acCTOK KO/a, BMECTO TOT'0, YTOOBI MOBTOPSITH OJIHU M TE K€ ONepaTopbl HECKONIbKO pa3. [loampo-
rpaMMa MOKeT ObITh MHOTOKPATHO BbI3BaHa U3 Pa3HbIX YacTel mporpaMMel. B s3bikax mporpam-
MUPOBaHUS 11 0POPMIICHHS U HCIIOIB30BaHMS MTOIIIPOTPaMM CYLIECTBYIOT ClIEIIUaIbHbIE CHH-
TaKCUYECKHE CPENICTBA.

['maBHOE Ha3HAUEHHE MOAIPOTrPAMM — CTPYKTYpPHU3ALUS POTPaMMBI C LIENbI0 y100cTBa €€
ITOHUMAHHUS U CONTPOBOKICHUS:

Brinenenune Habopa neiicTBU B MOANPOrpaMMy U BBI3OB €€ 10 Mepe HEOOXOIMMOCTH 1103~
BOJISIET JIOTUYECKH BBIACIINTD LIEIOCTHYIO M0/133/1a4y, UMEIOLYI0 TUIIOBOE PEIIEHNE, U IKOHOMUTh
namsATh. Jlaxe B Tex cilydasix, Korja B IOANPOrpaMMY BBIIEISIETCS OAHOKPATHO TPOU3BOIUMBIN
HabOp IeHCTBUH, 3TO ONPAB/IaHO, TAK KaK MO3BOJISIET COKPATUTh pa3Mephl LIEJTOCTHBIX OJIOKOB KO-
714, COCTABIISIOLINX IPOTPaMMy, TO €CTh CAEIaTh IporpamMmy OoJiee MOHATHON 1 0003PUMOIA.

B npocteitiiem ciydae nmoamporpaMmma npeIcTaBiseT co00 Mocae10BaTeIbHOCTh KOMaH /T
(omepaTopoB), OTAEIBHYIO OT OCHOBHOM YacTH MPOrpaMMbl M UMEIOIYIO B KOHIIE CIELUATIBHYIO
KOMaHy BbIX0/a U3 noAnporpaMmmbsl. OObIYHO MOAIpOrpaMMa UMEET UMs, IO KOTOPOMY €€ MOX-
HO BbI3BaTh. BBI30B OAIIPOrpaMMBbI BBIIIOJIHAETCS C IOMOILBIO KOMAH/Ibl BBI30BA, BKIIIOYAIOIIEH B
ce0s UM MOoANpPOrpaMMbl. B OOJIBIIMHCTBE COBPEMEHHBIX SI3BIKOB MMPOTPaMMHUPOBAHUS KOMaH 1a
BBI30Ba MIPEJICTABISIET COOOM MPOCTO UM BBI3bIBAEMON TOAIPOTrPAMMBI, 32 KOTOPBIM MOTYT Clle-
JIOBaTh €€ MapaMeTphI.

Jist obGecriedeHrs KOHTPOJIMPYEMO Nepeaady mapaMeTpoB B MOANPOrpaMMy U BO3BpaTa
pe3yAbTaTOB U3 HEE UCIIONIB3YETCS MEXAHU3M ITapaMeTpoB. [lapaMeTprl ONUCHIBAIOTCS MPU OIHU-
CaHMM MOANPOrpamMMmsbl (B €€ 3aroJIoBKE) M MOT'YT UCIIOJIB30BaThCsl BHYTPH IPOLEAYPHI aHAJIOTHY-
HO NIEPEMEHHBIM, ONTMCAHHBIM B HEH.

B s3pIkax mporpaMMupoBaHUs BBICOKOTO YPOBHS MCIIOJIB3YETCS JIBa TUIIA TIOJIPOrPaMM:
MpoTeAYPHI U QYHKITHH.

@yHKIMSA — 3TO NOANPOrpaMmMa CleUanbHOro BUJa, KOTOpas, KpOME MOJIydyeHus napa-
METPOB, BBIIOJIHEHUS JEHCTBUH U Mepeiayll pe3yIbTaToB pabOThHI uepe3 mapaMeTpbl UMeeT ellé
OJTHY BO3MOXXHOCTbh — OHa MOXET BO3BpallaTh pe3yibTaT. BoI30B PyHKIUU SBIISETCS, C TOUKH
3pEHHUS SI3bIKa IPOrPaMMHUPOBAHUS, BEIPAKEHUEM, OH MOKET UCIIOJIb30BATHCS B IPYTUX BbIpaXke-
HUSIX WM B Ka4€CTBE [TPaBOM YacTH NIPUCBAaUBaHUS.

[Ipouienypa — 310 Mr0Oast moAmporpaMma, Kotopast He siisieTcst pyakuueit. [Toampo-
rpaMMBbl, BXOJISIIIIME B COCTAB KJIACCOB B OOBEKTHBIX SA3bIKaX MPOrPaMMHUPOBAHUS, OOBIYHO Ha3bI-
BalOTCA METOJIaMU. DTUM TEPMUHOM Ha3bIBAIOT JIOOBIE MOAIMPOrPaMMBbI-YJICHBI Kilacca, KakK
(GyHKIMH, TaK U TPOLIEYPHI; KOTAa TpeOyeTcs YTOUHEHUE, TOBOPAT O METOAaX-IPOIeypax UiIn
MeToaax-(pyHKITUIX.

10
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Brpouewm, nenenue Ha mpoueaypsl U QYHKIIMH BECbMa YCIOBHO, TOTOMY YTO OHH OYEHb
6mu3ku. OTIMYAIOTCS] OHHU TEM, YTO MPOLIEAYpa MPOCTO BBHIIOIHSIET IPYIITY ONEpaTopoB, a (PyHK-
1S BIOOABOK BBIUKCIISIET HEKOTOPOE 3HAUYEHUE U MEPEAAET €ro B IporpaMmy.

S4eliku maMsITH, B KOTOPBIX XpaHATCs apeca BO3BpaTa U3 MOAIPOrpaMM Ha3bIBarOTCS
cTekoM. Jlornuecku 3T sTYeHKH MaMATH OPraHU30BaHbI TaK, YTOObI CYUTHIBAHKE TTOCIIEHETO 3a-
MIMCAHHOTO aJpeca IPOU3BOJWIOCH IEPBHIM, a IEPBOIO 3aIMCAHHOTO a/ipeca MPOU3BOANUIIOCH I10-
CJIETHUM.

[onmporpamMMbl Takxke JENAT Ha: MOANPOrpaMMbI ¢ TapaMeTpamMH U TOAIPOrpaMMsbl 6e3
napameTpos. [lognporpamma ¢ mapameTpaMy UCIIOIb3YETCS ISl 3alIMCA MHOTOKPATHO TOBTOPS-
IOLMXCSl JENCTBUM MPU Pa3HBIX UCXOIHBIX AAaHHBIX. MIX MOXKHO pa3aenuTh Ha JBa TUINA: MOANPO-
rpaMMBbI-(DYHKIIMH U TIPOCTO MOJIMIPOTPaMMBI € ITapamMeTpamMu (MX Ha3bIBaroT mporenypamn). [1a-
paMeTpsbl, 3alMCaHHBIC B 3ar0JIOBKE MOANPOrPAaMMBI, Ha3bIBAIOTCS (hOpMaNbHBIMU MTapaMeTpaMH
(aprymenTamu). it moAnporpaMMel - 3TO MPOCTO repeMeHHble. [lapameTpsl, mojcTaBIeHHbIE B
MeCTe BbI30Ba OJIPOTrPaMMBI, Ha3bIBAIOTCS (PAKTUUECKUMU ITapaMeTpaMHu.

Jl1s BbI30Ba MOAIIPOrpaMMBbl 0€3 apaMeTpoB HYKHO TOMECTUTH NIEpe]] €€ UMEHEM CUMBOJI
&. BpI130B oanporpaMMel 0e3 apryMeHTOB 03HAYaEeT, YTO €i MepeaaeTcs TEKyIIee COCTOSHUE
MaccuBa.

[onmporpamMMbl Takxke JENATCS 10 CIIOco0y Mepeaadn MapaMeTpoB B MOANPOrpaMMYy: 110
MMEHH, 110 3HAYEHUIO, 110 CCBUIKE, YEPE3 CTEK.

3ananue Kk jaboparopHoii padore:

Breimonuenue 3aganwmii 1 — 3 npenmnonaraer oopMIICHHE 0TYETa B TEKCTOBOM PEIAKTOpe
Word (Times New Roman, 12 1., onMHapHBIi1), B KOTOPOM OTPAKAIOTCS ATAIbl BBIMOTHEHUS 3a-
JaHWI U pe3yabTaThl (OTBETHI Ha BOMPOCHI, CKPUHIIIOTHI 3aMIOJIHEHHBIX TOJIEH KaIbKYyIsITOpa, 10-
KyMeHTHI aTTecTaruu Vb u 1.1.)

3aganue 1. M3ydeHue ncnosb30BaHus MOANPOTrPaMM

1.1. OtkpreiTh «COOpHHK 3a1aHuii 110 IporpammupoBannio» A.I1. Hecteposa (35mekTpoH-
HYIO Bepcuio Bam TomkeH 1aTh mpernoaaBarens), U, 1ajee, BRIIOTHUTE 3aanne Bamero BapuaH-
Ta 1abopaTopHoit paboThr Ne20-21.

3ananmue 2. zyuenue o0pabOTKH MacCHBOB

2.1. OtkpeITh «COOpHUK 3agaHul 10 MporpammupoBanuto» A.Il. Hectepoa (1ekTpoH-
HYIO Bepcuio Bam TomkeH 1aTh mpernoaaBarens), U, 1ajee, BRIIOTHUTE 3aanne Bamero BapuaH-
Ta 1abopaTopHOi paboThl Ne22.

3ananue 3. M3ydyeHne nepenayn MaccuBa Kak mapaMmerpa

3.1. OtkpeiTh «COOpHUK 3a7aHu# 110 MporpamMmmupoBanuo» A.Il. Hectepoa (amekTpoH-
HYIO Bepcuio Bam ToymkeH 1aTh mpenoaaBarens), U, Aajee, BRIIOTHUTE 3aanne Bamero Bapuan-
Ta 1abopaTopHoi paboThl Ne23-24.

KoHTposbHbIE BOIPOCHI:

1. Yro Takoe noamporpamMma?

2. Yto Takoe npouenypa?

3. Uro Takoe QpyHKIuUA?

4. HazoBuTe 171aBHYIO ()YHKIIMIO TIOATPOTPAMMBI.
5. Uro npeacrasnsger coboit moanporpamma?
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JABOPATOPHAS PABOTA 7. PA3PABOTKA ITPOIT'PAMM C UCITOJIb30BAHUEM
KOCBEHHOM AJIPECAIIIU

esab 3aHATHA: OCBOCHHE CIIOCO0a pa3padOTKU MPOTrpaMM C UCIOIb30BaHUEM KOCBEHHOM
azipecarui.

Teopernueckue ceenennsi. [IoHATHE KOCBEHHOH apecannu

AJlpecaiiusi — 3TO CUCTEMA 3aJIaHUs aJ[PECOB B KOMaH1aX MUKpomnpoieccopa unu [IBM u
COOTBETCTBYIOIIUX MPABUJI IOCTYIA K yCTPOHCTBaM XpaHeHus: HGOopMauu (perucrpam, ssyeii-
Kam namsTi, IOpTaM U Jp.) B COOTBETCTBUU C 33JJaHHBIMU aJPECaMU.

Cucrema aznpecalnyy npeHa3HaueHa ajsi o0ecredeHus J0CTymna K K YCTpOHCTBaM XpaHe-
HUS MHOPMAITHH.

BBeném psan HOBBIX MOHSTHH.

HcnonaurensHblii nnm abcomoTHbIN anpec (AM) —3To HOMep siueiiku aMATH (perucTpa),
B KOTOPOI XpaHUTCS ONepaH/i, UCIIOIb3YEMbIN B IIPOLIECCE BBHITOJIHEHUS KOMaH/Ibl, MU Pe3yiIbTaT
OTepalui.

Anpecusriii ko1 (AK) mo3BosisieT ¢ mOMOIIBIO CHEIUaIbHBIX TPe0Opa30BaHUMA ONIPEACIIATh
HCIIOJIHUTENIbHBIN aapec.

Cuctema agpecaruu peann3yeTcsi 00IbIIMM MHOTOOOpa3ueM CIIoCOO0B aipecaluy.

B coBpeMeHHBIX MUKpOIPOLIECCOPaX HALUIM IMIUPOKOE MPUMEHEHUE TPAKTUYECKU BCE CY-
IIECTBYIOIIUE CIIOCOOBI aipecaliy MaMsITH.

KocBennas agpecanus — 3T0 Takas agpecaiusi, Ipu KOTOPOU B aIpECHOM IMOJI€ KOMaH/IbI
yKa3aH ajjpec SYeHKU MaMsITH WU PErUcTpa, B KOTOPBIX XPaHUTCS HE caM OIepaH/, a ero aJpec.

Ecnu »TOT aapec siBisieTcst aOCOMIOTHRIM apecoM OIepaH/ia, TO UMEET Me-
CTO OJTHOCTYII€HYAaTasi KOCBEHHAs aJipecarusi.

Ecnu B siueiike naMsaTH UK PETUCTPE, a/Ipeca KOTOPHIX YKa3aHbl B KOMAHJE, COJEPKUTCS
He aOCONIIOTHBIN aJipec OnepaH/a, a ero aJpecHblii KoJ, TO UMEETCS MECTO MHOTOCTYIIEHYaTast
KocBeHHas ajapecarnus. OObIYHO HEOOXOAUMOCTh B Hell BOZHUKAET MPH UCIIOJIb30BaHNUH "TIEHHBIX "
CIIMCKOB, T.€. COBOKYITHOCTH CJIOB, CBSI3aHHBIX MEX]ly COOOH azipecamMyl 10 IPUHIIUITY: TIEPBOE
CJIOBO, COJIEPKHUT aJIpec BTOPOTO CII0BA, BTOPOE CIOBO TPETHETO CJIOBA U T..

KonnuecTBo KOCBEHHBIX aJpecoB, 00padaThIBa€MBbIX 10 MOJYUYEHUS IPSIMOTO MIIH HETo-
CPEICTBEHHOTO ajjpeca, Ha3bIBaeTCs MIYOMHONH KOCBEHHOW apecariu.

CnocoObI KOCBEHHOM aJipecariiu:

Ha Pucynok 10 — Pucynok 13 mpuBeneHbl 4eTbIpe OCHOBHBIX CII0c00a KOCBEHHOM aapeca-
1[1MH, IIXPOKO UCTIOIB3YEMBIX B MUKpoITpolieccopax. Ha pucynkax agpeca, oTMEUEHHbBIE 3HAKOM *,
MOT'YT UMETh MHOT'O YPOBHEBYIO apECALIHIO.

KOHAHJA

KO f ——|  fAgpec = -—— |ONEPAH]L

Pucynox 10 KocBeHHO-perucTpoBslii criocod aapecaiu
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KDMAH]IOA
HenoamuTenk-
Kon A — Anpec = = + +|Ho agpec (Au) —-DNEPAHT
l
Banr : 1
Caoen :2

Pucynox 11 KocBeHHO-aBTOMHKPEMEHTHBIHN CIOCO0 apecaruu

KOHAHIA
HenonHu Tens-
Kon A — fpgpec = = = =|uwi agpec (fAn) —<0NEPAH],
|
Baar : 1
Cnoeo :2

Pucynox 12 KocBeHHO-aBTOIEKPEMEHTHBIN CITOCO0 aapecariy.

KOMAH]IA
HononsmTens-
Kon A —+ Agpec = —+ + +|Hwi agpec (Awn) —0MEPAH]
HupgercHoe
CAOBO

Pucynox 13 KocBeHHO-MHIEKCHBIN CIIOCO0 aapecariu

Komanner kocBeHHOH agpecannu Hanbosee 3¢ (HeKTHBHO NCIIOIB3YIOTCS TPU PEIICHUH 3a-
naq cOopa, MOUCKa U COPTUPOBKHU MH(GOPMAITUU U TIPU 00pabOTKE CIIUCOYHBIX CTPYKTYP.

3ananue Kk 1abopaTopHoii padore:

Breimonuenue 3aganwmii 1 — 2 npenmnonaraet oopMIICHHE 0TYETa B TEKCTOBOM PEAKTOpe
Word (Times New Roman, 12 1., onMHapHBIi1), B KOTOPOM OTPAKAIOTCS ATAIbl BBIMTOJTHEHUS 3a-
TaHWI U pe3yabTaThl (OTBETHI Ha BOMPOCHI, CKPHHIIIOTHI 3aMIOJIHEHHBIX TOJIEH KaIbKYyIsITOpa, 10-
KyMeHTHI aTTecTaruu Vb u 1.71.)

3ananme 1. M3yueHue KOCBEHHOM ajipecanuu

1.1. OtkpseiTh «COOpHHK 3aaHuii 110 IporpammupoBannio» A.I1. Hecteposa (35ekTpoH-
HYIO Bepcuio Bam TomkeH 1aTh mpenoaaBarensb), U, 1ajee, BRIIOTHUTE 3aanne Bamero BapuaH-
Ta 1abopaTopHOi paboThl Ne27.

3ananme 2. M3yueHue KOCBEHHOM ajipecanuu

1. OtkpriTh «COOpHUK 3aaHu# 110 TporpammupoBanuio» A.Il. HectepoBa (3meKTpoHHYIO
BepcHio BaM 10oKeH JaTh NMpenoaBaTenb), U, Jajiee, BRIMOJTHATH 3a/1aHue Bamiero BapuanTa na-
O6opaTopHoi paboThr No29.

KoHTposbHbIE BOIPOCHI:

1. Yro Takoe aapecanus?
2. YTo Takoe KOCBEHHas ajpecanus?

13
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3. [lepeunciure crmocoObl KOCBEHHOM apecaliuy.
4. Yto Takoe agpecHblit koa?
5. [lns wero npenHa3zHavyeHa cucTeMa aapecanuu’?

JABOPATOPHAS PABOTA 8. PASPABOTKA TECTA JIJISI IPOT'PAMMBI U EE
TECTUPOBAHHE

Heab 3aHATHS: OCBOCHHE CITIOCOOOB U METOJIOB TECTUPOBAHUS IPOTPAMMEI, CO3JJAHUE TE-
CTa JUIsl IPOTPaMMBl.

Teopernueckue cBenennsi. TecTupoBaHue MPOrpaMMbl

Ectb MHOXXECTBO PAa3HBIX TUIIOB TCCTOB, KOTOPBLIC Bbl MOXKCTC MPUMCHUTD, ‘ITOGBI y6€-
JUTHCSI, YTO U3MEHEHHUS B BallleM KoJie paboTaroT 1o ciieHapuio. He Bce TUIBI TeCTUPOBaHUS
HUACHTUYHBI, XOTA 34CCh MBI paCCMOTPUM, HACKOJIBKO OCHOBHBIC IIPAKTUKU TECCTUPOBAHUA OTJIU-
YaroTcs IPYT OT Apyra.

TectupoBaHue: pydyHO€ WM aBTOMAaTU3UPOBAHHOE?

CHayana HaI0 IOHSTh Pa3INUUs MEXIYy PYYHBIMH U aBTOMATU3UPOBAHHBIMU TECTaMH.
Py4Hoe TecTupoBaHuE MPOBOJUTCS HETIOCPEACTBEHHO YEJIOBEKOM, KOTOPBIN HAXKMMAET Ha KHO-
MMOYKHY B MPUJIOKEHUHN WJTM B3aMMOJICHCTBYET C IporpaMMHBIM obecriedeHueM min APl ¢ HeoO6xo-
JTMMBIM UHCTPYMEHTapueM. DTO TOCTaTOYHO 3aTPATHO, TaK KaK 3TO TPeOYEeT OT TECTHUPOBIIUKA
YCTaHOBKH Cpe/ibl pa3pa0OTKH U BHITIOJHEHHS TECTOB Bpy4HYIO. lIMeeT MecTo BeposiTHOCTh
OIMOKY 3a CUET YeJI0BEUeCKOro (hakTopa, HapuMep, ONEYaTKH WITH MPOIYCKa IIaroB B TECTOBOM
CLICHapUH.

ABTOMaTU3UPOBAHHBIE TECTHI, C IPYTrOl CTOPOHBI, IPOU3BOAATCS MAIMHON, KOTOpast 3a-
MyCKaeT TECTOBBIN CIICHApH, KOTOPBIA ObLT HAINlMCaH 3apaHee. Takue TeCThl MOTYT CHIIBHO Bapb-
HUPOBATHCA B 3aBUCUMOCTHU OT CIIOKHOCTH, HAYMHAs OT MPOBCPKU OAHOTO CAMHCTBCHHOI'O MCTOAA
B KJIacce JI0 OTPaOOTKH MOCIEA0BATEIIBHOCTH CIOKHBIX aeicTBuil B Ul, uT0OBI yOeIuThes B mpa-
BUJIBHOCTH paboThl. Takoi crocod cuntaeTcst 6ojee HaAeKHBIM, OTHAKO €ro pab0TOCIIOCOOHOCTD
BCE €I11€ 3aBUCHUT OT TOr'0 HACKOJBKO CKPHUMT ISl TECTUPOBAHUS OBLIT XOPOILIO HAMKCAH.

ABTOMaTU3UPOBAHHBIE TECTHI — 3TO KJIFOUEBON KOMIIOHEHT HENPEPBIBHON UHTErpalliu U
HETIPEPHIBHOM TOCTABKH, a TAKXKE XOPOIIHI criocod maciTadbupoBaTh Bal QA mpoiiecc BO BpeMs
no006aBieHUst HOBOTO (DyHKIIMOHAJA JUIsl Ballero npuioxenus. OHAKO B pyYHOM TECTHPOBAHUU
BCE PABHO €CTh CBOS LIEHHOCTb.

C 0o1HOM CTOPOHBI, OUYEHB BaXHO yIOCTOBEPUTHCS, YTO MOJI30BATEIN CMOT'YT MCIIOIb30-
BaTh Balle NpuioxkeHue (« He MOTy BOMTH B CUCTEMY», «S] HE MOTY COXpaHUTh JaHHbIE» U T.I1.),
HO C JIpyroil CTOPOHBI HE MEHEE BaKHO MPOBEPUTD, YTO Ballla CUCTEMA HE JIOMAETCS IIPU BBOJIEC
HEBEPHBIX JIaHHBIX WJIM HEOXKUIAHHBIX JEHCTBUSAX. BaM HYXHO npeABUAETh, 4YTO MPOU30IIET, KO-
raa noJib30BaTeCib CACIACT OINICYATKY, MOMNBITACTCA COXPAHUTH HCIIOJIHYIO q)OpMy HJIN UCIIOJIB3YCT
HenpaBuiabHbIA APL. Bam HY>)KHO IpOBEPUTH, CMOXKET JIM KTO-TO U3 MOJIb30BaTEIEH JIETKO CKOM-
IIPOMETHUPOBATH NAHHBIE, IIOJYYUTHh JOCTYII K TOMY MM HHOMY PECypCy, K KOTOpOMY y HETO HE
JOJKHO OBITH A0CTyMa. XOopoluii Habop TECTOB JOJKEH MOMBITATHCS CIIOMATh Ballle PUI0KEHUE
1 IOMOYb MMOHATH MPEACIT €O BO3MOKHOCTEH.

3ananue k 1adopaTropHoii padore:

Breimonaenue 3aganuii 1 — 3 npeanonaraet opopmieHHE OTUeTa B TEKCTOBOM PEIAKTOPE
Word (Times New Roman, 12 1., onuHapHBIif), B KOTOPOM OTPa)KarOTCsI STAlbl BHIIIOJHEHUS 3a-
JaHWI U pe3yabTaThl (OTBETHI Ha BOMPOCHI, CKPHUHILIOTHI 3aMI0JIHEHHBIX TOJIEH KalbKyIsITOpa, 10-
KyMeHTh!I arTectauuu Ub u T.1.)

3apanme 1. Coznanue Tecta sl TporpaMMbl
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1.1. OtkpreiTh «COOpHHK 3aaHui 110 IporpammupoBannio» A.I1. Hecteposa (35ekTpoH-

HYI0 Bepcuio BaM fomxeH gaTh npenojaBaress), U, Jajiee, BHITOIHUTE 3ajaHue Baiero Bapuan-
Ta 1abopaTopHoit paboTs Ne30.

3aganue 2. Co3nanue Tecta i MPOrpaMMbl
2.1. OtkprITh «COOpHUK 3agaHul 10 MporpammupoBanuto» A.Il. Hectepoa (31ekTpoH-

HYI0 Bepcuio BaM jomxeH gaTh npenojaBaress), U, Jajiee, BHITOIHUTE 3ajaHue Baiero Bapuan-
Ta 1abopaTopHOi paboThl Ne32.

3aganue 3. TecTupoBaHUE NPOrpamMMBbl
3.1. OtkpeiTh «COOpHUK 3a7aHui 110 MporpamMmmupoBanuio» A.Il. Hectepopa (amekTpoH-

HYI0 Bepcuio BaMm jomxkeH gaTh npenojaBaress), U, Jajiee, BHITOIHUTE 3ajaHue Baiero Bapuan-
Ta 1abopaTopHoi paboTh Ne33.

KoHTpoJibHbIE BONIPOCHI:

1. Jlms yero npoBOJUTCS TECTUPOBAHUE?

2. Kakue BUbI TECTUPOBAHUS CYILIECTBYIOT?

3. OxapakTepu3yuTe BUJIbl TECTUPOBAHUSI.

4. Ilepeuncante BUIbI TECTA.

5. IlepeuncnuTe MUHYCHI PyYHOT'O TECTUPOBAHUS.

PEKOMEHAYEMAZ JINTEPATYPA

1. Nmkosa 2. A. Camoyuutens C#. Hauana nporpammupoBanus. Cepus: Camoyuu-
tenb. U3narenscTBo: Hayka u Texnuka, 2013 r. 496 c.

2. Bacunwes A. IIporpammupoBanne Ha C# 1151 HaunHaromux. OCHOBHBIE CBEJICHHUS.
Cepusi: Poccuiickuii KOMIBIOTEpHBIN Oectceruiep. — M.: Dkemo, 2018. — 592 c.

3. CnpaBounuk mo C#. URL: https://docs.microsoft.com/ru-
ru/dotnet/csharp/language-reference/

4. [TaxomoB b. 1. C# nns naunnatomux. — CII16.: BXB-ITerepoypr, 2014. — 432
c.URL: https://lesmatveev.narod.ru/knigi_proect/ci_sharp.pdf
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2 CEMECTP

JIABOPATOPHAS PABOTA 1
OCHOBBI PABOTBI B CUCTEME MATHCAD

Lenv pabomur:

MOJTydYeHHUE OCHOBHBIX HABBIKOB paboThl ¢ cucremMor Mathcad (moctpoenme rpadukoB
(GyHKUIMH, pelieHne 3a/1a4 BEIYUCIUTEIbHOW MaTEeMaTHKH ).

3aoauu nabopamopnou pabomol.

- U3y4YeHHUE OCHOBHBIX 3JIeMEeHTOB nHTepdeiica cucremsl Mathcad;

- U3y4eHHe paboThl ¢ GOPMYIBHBIM PEIAKTOPOM;

- IIOJTy4YeHHE HAaBBIKOB Pa0OThI CO BCTPOCHHBIMU (DYHKIMSAMH U 3JIEMEHTaMU IpaduuecKoi
BU3YaIN3alUy;

- U3y4Y€HHUE OCHOBHBIX 00BEKTOB BXOJIHOTO si3bIKa cucTeMbl Mathcad,

- OCBOGHHE CHUMBOJIbHBIX MpeoOpa3oBaHuii B cucreMe Mathcad.

1. BoinosiHeHHe J1a00PaTOPHOH PadoThI

Ha ocHoBe u3yueHHs TEOPETHYECKOT0 MaTepraja yu4eOHOro mocoOus, MPeACTaBICHHOTO B
¢aiine «Kuura Mathcad» (rnaBa 1, myHnkTer 1.1-1.6; rmaBa 2, myHKTHI 2.1-2.4), U IpaKTUYECKHUX
IPUMEPOB, MPEICTaBICHHBIX B Qaiine «[Ipumep 1», BbIMOMHUTH 3a1aHus 1-10 B COOTBETCTBUH C
BapUaHTOM.

3AJIAHUA

1) [TocTpoenue rpadukoB GyHKITUHA.

1.1. ITocTtpouts rpaduku Ams TOO0BIX 2-X QYHKIUI U3 MPEIOKEHHOTO CIHICKA.

1.2. IToctpoenue rpaduKoB 10 TAOTUIHBIM JJTAHHBIM.

2) HaiiTu cuMBOJIbHBIC IPOU3BOHBIE OT (DYHKIMK M BBHIYMCIUTH UX 3HAYCHUS B COOTBET-
CTBYIOIIEH TOUKE.

3) Boruucnuts npenensl.

4) HaiiTu mHTETpabI.

5) BblunciuTh 3Ha4€HHUE OINpEAEICHHOr0 UHTerpana. [IpoBepuTs ¢ UCIOIB30BAaHUEM CHUM-
BOJILHBIX BBIYHCIICHHH B popmyiiel HetoTona-Jleitoaua.

6) BerancnuTh 3HaUeHNE HHTErpalia C MOMOIIBIO BCTPOCHHOH (PYHKITUH.

7) HaliTu yacTHBIE MPOU3BOIHBIE (IEPBOTO U BTOPOTO MOPSIKA) OT (PYHKITUH.

8) OnpenenuTh KOPeHb YpaBHEHHUS Ha 33JJaHHOM WHTEpBAJE, C UCIOJIb30BAHUEM BCTPOCH-
HOM QYHKLIHU «00t».

9) OmnpenenuTh KOpeHb ypaBHEHHs 1O (popmyne HploToHa Ha 3a1aHHOM WHTEpBaie, Uc-
MOJIb3Y$ AJIEMEHTHI ITporpaMMupoBanusi. CpaBHUTH MOJTyUYE€HHBIE PE3YIbTATHI.

10) Pemuts 3anauy.

2. [ToaroroBka oT4yeTa Mo J1a0OPaTOPHOIl padboTe

1. OTyeT AOKEH OTpaXkaTh BHIMIOJHEHHE OCHOBHBIX 3TAloB pabOThI B BUJIE UILUTIOCTPALIUil
C IUCTUHTaMU TporpaMM crctembl Mathcad 1 nmosydyeHHBIME pe3yabTaTaMu.

2. OT4eT JOMHKEH COlepKaTh OTBETHl HA KOHTPOJIbHBIE BOIIPOCHI.

3. KoHTpoJ/IbHBIE BONIPOCHI

C nmoMouIpI0 Kakoro ornepaTopa MOXHO BBIUUCIUTH BbIpaKeHUE?

Kaxk BcTaBuTh TEKCTOBYIO 00J1acTh B TOKyMeHT Mathcad?

3. UYewm otrnmuaercs riodaibHOE U JIOKAIBHOE omnpezaeieHue nepeMeHHsix? C momMouipo Ka-
KHX OIIEpaTOPOB ONpENeNtoTcs?

N —
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@

10.
11.
12.
13.
14.
15.

16.
17.
18.

Kaxk n3menuts hopmat uncen ajst BCero T0KymeHnTa?

IIpucBanBaHue NEpEMEHHBIM 3HaueHUl. BbInoaHeHue onepanuil ¢ nepeMeHHbIMU. 3aj1a-
HUE PaH)KUPOBAHHBIX IEPEMEHHBIX.

Kak BcTaBUTH BCTpoeHHYIO (yHKIIHIO B JoKyMeHT Mathcad?

C noMoIIbI0 KaKUX OMEepaTopoB MOXKHO BBIYMCIMTH MHTErPaibl, IPOU3BOAHBIE, CYMMBI U
npousBeneHua? Kak onpenenurs TUCKpETHbIE IEPEMEHHBIE C TPOU3BOJIbHBIM Iarom? Ka-
KOM I11ar o yMoJIYaHUIo?

Kak onpenenuTs HHIEKCHPOBAHHYIO IEPEMEHHYIO?

Kakas cuctemHas nepeMeHHasl OIpelesiseT HUXKHIOI TPAHUILy MHJICKCAllUU 3JIEMEHTOB
MaccuBa?

Kaxk mocTpouts rpadguku: moBepXHOCTH; MOISPHBINA; 1EKAPTOBBIN?

Kak mocTpouTh HECKOJIBKO TpauKOB B OJTHON CHCTEME KOOPAUHAT?

Kaxk n3menuts macmrab rpadguka?

Kak onpeznenuts KOOpAWHATY TOUKH Ha rpaduxe?

Kakue ¢pyHKIMM UCTIONB3YIOTCS ISl TOCTPOEHHS TPEXMEPHBIX IpauKOB?

Kakue QyHkium ans pemnienus ogHoro ypaBHenus B Mathcad Bel 3naete? B uem ux otim-
que?

Kakue aprymeHTsl QyHKIUHU «r00ot» HE 00s3aTeNbHbI?

B kakux cnyuasx Mathcad He MOXeT HATH KOPEHb YpaBHEHUS?

Kak n3MeHUTHh TOUHOCTB, C KOTOPOH (PYHKIHS «r00t» UIIET KOPEHB?
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JIABOPATOPHAS PABOTA 2
PEIIEHUE 3AIAY BHIYMCJAUTEJIbHOU MATEMATHUKHA B CACTEME MATHCAD

Lenv pabomur:

MOJTYYeHHUE OCHOBHBIX HaBBIKOB paboTHI ¢ cucteMoil Mathcad (pemenue 3aga4 BEIYUCITH-
TEJIbHOM MaTeMaTHKH).

3aoauu nabopamopnou pabomol.

- OCBOCHHE METOJIOB PEIICHUS CUCTEM HETMHEHHBIX alNreOpanvdecknx ypaBHEHUN B CUCTe-
Me Mathcad;

- OCBOCHHME METOJIOB PEIICHHs CUCTEM OOBIKHOBEHHBIX TU(EpeHIINATbHBIX YPaBHEHUN B
cucreme Mathcad

1. BoinosiHeHHe J1a00PATOPHOH PadoOThI

1.1. Pewenue cucmem HenuHelnvix aneebpauieckux ypaguenuti ¢ cucmeme Mathcad.

Ha ocHOBe n3yueHus: TeOpeTHYeckoro MaTepuana yueOHoro nocoOus, npeacTaBIeHHOTO B
¢aitne «Kunura Mathcad» (rmasa 2, myHKT 2.9.), ¥ IPaKTHYECKUX MPUMEPOB, MPEICTABICHHBIX B
daiine «[Ipumep 2», pemuTh 2 CUCTEMbI HEIMHEWHBIX YPAaBHEHU B COOTBETCTBUH C BAPUAHTOM.
Tabnuua — BapuanTsl 3a1anuii 17151 1a00paTOPHOI pabOTHI

1 x+y+z=4 2 Jix+y—-3z+7=2
9;+232/+322=5 Y2y +5x+2z+255=3
x“+y“+z*=14

Jyt+tz—véex=0

3 x+y+z=13 4 x*+y?=2z°
X2 +y%+ 22 =61 Xy +yz+zx = 47
xy +xz = 2yz (z—-x)(z—-y) =2

5 {x2+y2=2(xy+2) 6 {x+xy+y=11

x+y=6 x%y +xy* =30

7 {x+y2=7 8 {xz—y=23

xy? =12 x?y =50

9 {(xz—yz)xy=180 10 {3x2—2xy+5y2—35=0
x2—xy—y?=-11 5x2—10y2—-5=10

11 (12 N 5 _c 12 x+y—2/xy=4
Vx—1 1 x+y=10

y+a

8 10
' =

x— 1

\ P

13 14 1, 1,
3x - x+y_0 Zw/x2+y2—§ 17 =0

x+y 3x Jr+y+x—y=6
xy—54=x+y

15 VxZ+y?—x2—y2 =y 16 x* 4 xy +y° =84
x* —y* = 144a* x+xy+y=14

17 ) , 5 18 {x2+xy+y2=13
XT+yT=gxy x+y=4

1
x—y=gxy
19 {xz—xy+y2=7 20 XL y_2
x—y=1 y x 12
xZ_y2:7

18
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1.2. Pewenue ob6bikHOBeHHbIX U Pepenyuanvhvix ypasuenuti ¢ cucmeme Mathcad
Ha ocHOBe M3y4eHUs] TEOPETUIECKOT0 MaTepraia y4eOHOro MocoOus, IPEeICTABICHHOTO B

¢aitne «Kaura Mathcad» (rnaBa 2, myHKT 2.12.), 1 IPaKTUYECKUX TPUMEPOB, MPEICTABICHHBIX B
¢aiine «[Ipumep 4», pemuTh CUCTEMY OOBIKHOBEHHBIX AU (dEepEeHIINATBEHBIX YPaBHEHUH B COOT-
BETCTBHUHU C BAPUAHTOM.

[Tpu oTCYTCTBUYU HauaIbHBIX YCIOBUN B 3aJaHUU MPUHATH UX PaBHBIMU HYIIIO.

2. [ToaroroBka or4yera mo JadopaTropHoii padore
1. Otuer AOJDKCH OTpaXaThb BBIIIOJIHCHUC OCHOBHBIX 3TAIllOB paGOTBI B BU/IC I/I.H.HIOCTpaI_[I/Iﬁ

C JIMCTUHTaMHU IporpaMMm cuctembl Mathcad 1 nmonydeHHbIME pe3yibTaTaMu.

NownhkWw

2. Oruer AOJIKCH COACPKATh OTBCTHI HA KOHTPOJIbHBIC BOIIPOCHI.

3. KoHTpO/IbHBIE BONPOCHI

HazoBute ¢ynkumm st pemenust cuctem ypaBHeHuid B MathCAD u ocobeHHOCTH HMX
MIPUMCHCHHS.

Kaxkoit 3Hak paBeHCTBa HCIOJIB3yeTCsl B Oyoke pemeHus? Kakoit koMOWHaIMend KIIaBHIII
BCTaBJISICTCS B JOKYMEHT?

Kakue BbIpaskeHUs HE JOMYCTUMBI BHYTPH OJIOKA pellIeHus] ypaBHEHUS ?

Onuiure cnocoOb! UCTIONb30BaHUS PyHKIUHU «Find».

B kakux cioyuasx MathCAD He MOXET HalTH pEIIeHHe CUCTEMbl YpaBHEHUHN ?

JlaiiTe cpaBHUTENbHYIO XapakTepucTuKy pyHkimsam «Find» u «Minerr».

HazoBute dhynkumm mist pemenus cuctem auddepeHnnanbHbix ypaBHeHnii B Mathcad u
0COOEHHOCTH UX MPUMEHEHHS.

Kaxkoit 3Hak paBeHCTBa HCIOJIB3yeTCsl B Oyoke pemeHus? Kakoit koMOWHaIyend KIIaBHIII
BCTaBJISICTCS B JOKYMEHT?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY Pa3IMUHBIX (PYHKIMHA A7 pelIeHus: cucteM aud-
(hepeHINaTbHBIX YPAaBHEHHIA.
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JIABOPATOPHAS PABOTA 3
OBPABOTKA 3KCIIEPUMEHTAJIBHBIX JAHHBIX C TIOMOIIbIO METO1OB
PEI'PECCHUOHHOI'O AHAJIN3A

Lenv pabomur:

MOJyYCHUE OCHOBHBIX HABBIKOB OOPAa0OTKM SKCIEPUMCHTAIBHBIX JaHHBIX B CHCTEME
Mathcad.

3adaua nabopamopHotl pabomui:

OCBOCHHME MeTO/Ja OOpabOTKH [JaHHBIX C IOMOIIBIO JIMHCHHON pPErpecCHr B CHCTEME
Mathcad.

1. BeimostHenune 1a0opaTopHoii padoThl
[[Inpoko pacrpocTpaHeHHOW 3ajadeil 00paOOTKH JAaHHBIX SBISETCS MPEICTABICHUE WX
COBOKYITHOCTH HEKOTOPO#l ¢yHKuuen y(x). 3ajaua perpeccuu 3akiIrovaeTcs B MOJIYYCHUHU Mapa-
METPOB 3TOH (YHKIIMM TaKHUMH, 4TOOBI (PYHKIIHS TPUOIMKaIa «00JIaKko» MCXOIHBIX TOUYeK (3a-
naHHbIX BekTopamMu VX 1 VY) ¢ HanMeHblIEH cpeHEKBaAPaTUYHOMN IIOTPEITHOCTHIO.
Yame Bcero MCmoap3yercs JUHEHHas perpeccus Buna y(x)=a+bx. K nuaeitHOM perpec-
CUU MOXXHO CBECTH HEITMHEHHYIO perpeccuto Buaa y=f(x),(rae f(x) — HeKoTopas HeIMHEHHas
¢bynkuus). s ocymiecTBieHus JIMHEHHON perpeccun B cuctemy Mathcad BctpoeH psin mpuse-
JCHHBIX HUKE QYHKIIUIL:
e «corry (VX, VY) — Bo3BparaeT ckaisp — ko uirent koppessiiuu [Tupcona;
o «intercepty (VX, VY) — Bo3Bpaliaer 3HaueHue mapaMerpaa (CMeIeHne JTMHUA PETPECCu
10 BEPTHUKAJIN);
o «slope» (VX, VY) — Bo3Bpamiaer 3HaueHue napamerpa b (yriioBoir ko3pPpuuueHT TuHun
perpeccun).
[Ipumep pereHust npeACTaBiIeH Ha pUCYHKE 1.

NUHEMHASA PETPECCIA

Tab =

1.2 5.5

1.8 8.3

31 11.9
4.2 15.3

.Y

5 16.7 x = Tab

L5, [ S U

y:=Tab™

a = mtercept(x,y) = 2574

(SR}

a
b = slope(x,¥) b =293

y=a+bx pacyeTHOe 3HayeHue corr(y,yr) = 0.994 i=1.5

20, T

15+
-
* e
vr

Pucynok 1 — Iloctpoenne nuHeNHON perpeccuun

Kak BunHO U3 pucyHnka 1, mpsiMasi perpeccHu MpPOXOJIUT B «00JIaKe» MCXOIHBIX TOYEK C

MaKCUMaJIbHBIM CPEIHEKBAIPATUYHBIM TPHOIMKEHUEM K HHUM (KOA(POUIMEHT KOPpEIsauuu =
0,994).
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1.1. IlpuMep BBINOJIHEHUS 32IaHUS — IOCTPOECHHUE MPOCTOM JIMHEITHOI perpeccuu.
[Tycts 3ananel 3HaueHus (Xi, Vi), k = 1,2,...,12.
[Ipumep pereHus TpeACTaBICH HAa PUCYHKE 2.

ORIGIN =1 3aaaxne Hymepawim aNieMeHToB Macchea ¢ 1

Tab =

265
268
270
270
267
268
264
259

wlo|w|o|u|ls|lw|s|=

wle|w|o|un|s|w|n|-

239

[y
5]

229

—
=

221

12 12 231 g .= TagV ¥ = Tas2
a := intercept(x,y) a = 283.045
b = slope(x,y) b=—-443
yr=a+bx pacueTHoe 3HaueHne corr(y,yr) = 0861

Pucynok 2 — IloctpoeHne TMHENHON perpeccuun

1.2. IlpuMep BBINOJHEHHUS 33IaHUS — MOCTPOEHUE MPOCTON JHHEHHOH perpeccuu ¢
HCI0JIb30BAHHMEM NPeIBAPUTEIbHOI JHHeapU3auuu.

JloCTaTouHO 4YacTO BCTPEYAIOTCS 3a/laud, B KOTOPBIX TPeOyeTcs BBHIMOJIHUTH IMpeaBapu-
TEIbHYIO JTMHEApU3alUI0 YPABHEHHH.

TpeOyercst HallTH mapamMeTphl 3aBUCUMOCTU Y=X/(BX-A).

[IpuBeneM qaHHYIO 3aBUCUMOCTH K BHIY V(X)=a+bx.

Pemienne npeacraBieHo Ha pucyHke 3:

Data :=
1 2
1 3 0.61
2 3.1 0.6
3 3.2 0.592
4 33 0.58
5 34 0.585
6 35 0.563 X = Data<1> Y = Data<2>
7 3.6 0.582
8 3.7 0.57 X
9 3.8 0.572 ¥y = Y
10 3.9 0.571
A = intercept(X,y) B = slope(X,¥)
A =-1.331 a:=-A B=21 b=B
= . X
ym=atbX Yr= = cort(Y, Yr) = —0.935
yr
0.7
0.6F e B
Yr
v 0.5 B
04p————"+
03 [ [ NpUMEp HeyRauHOM NMaHNPEe3aL M
T3 32 34 36 38 4
X

Pucynok 3 — [loctpoenne npocToi TUHEMHOM perpeccun
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1.3. Ilpumep BBHINOJHEHUS 3a[aHHUS — IMOCTPOECHHE JIMHEHHOHW perpeccum o0IIero
BHU/IA.

B cucreme Mathcad peannzoBana BO3MOXKHOCTh BBITIOJTHEHHS JTMHEHHOW perpeccuu 00-
mero Buaa. Ilpu maHHON perpeccuu 3alaHHas COBOKYMHOCTh TOUEK NMpUOIMXKaercs (yHKUIUEH
BUJIA!

F(X, K], Kz,..., Kn)=K1'F](X)"‘Kz'Fz(X)"‘...+Kn'Fn(X).

Taxum oOpa3om, GYHKIHS perpeCcCCHU SBISETCS TUHEHHON KoMOnHanuen Gpyakmuit F;(x),
F>(x),..., Fu(x), npuueM caMu 3TH (QYHKIIUH MOTYT OBITh HEJTMHEHHBIMHU.

st peanuzanuu IMHEWHON perpeccuyu o0Iero Buaa ucnoiab3zyercs dyakuus linfit (VX,
VY, F). Ona Bo3Bpaimaer BeKTop ko3 (GUIIMEeHTOB THHEHHON perpeccun odmiero Buaa K, mpu Ko-
TOPOM CpeJIHEeKBaIpaTHyHas MOTPEIIHOCTh MPUOIIKEHNS «001aKa» UCXOAHBIX TOYEK, KOOpHHA-
Thl KOTOPBIX XpaHATCS B BekTopax VX u VY, oka3zpiBaeTcss MUHMMalbHOU. BekTop F' 1oikeH co-
nepxatb QyHKIUH F;(x), F>(x),..., F,(x), 3anucanHbie B CHMBOJIBHOM BHJIE (pUCYHOK 4). BexTop
VX nomxeH copepkaTh aOCHMCCHI, YIOPSIOYCHHBIC B MOPSAAKE WX BO3pacTaHus, a BeKTop VY —
coZiepKaTh OPAMHATHI, COOTBETCTBYIOIINE abciuccaM B BeKTope VX.

[Ipumep pereHus TpeACTaBICH Ha pUCYHKE 4.

Teb: 1 2 x = Tab y = Tab'?

1 11 25 1

2 2 12 x

3 3 9.4 E(x) = 2

4 4 16.2

5 4.8 26 exp(x)

26.064
K = linfit(x,y ,F) K =| —0.284 g2(t) =F(t)-K

ti=1,125..5

40 T T

30F

Yy
HE N .
g(t)

1 2 3 4 5

Pucynok 4 — [ToctpoeHue mMHEHHON perpeccur o0IIero Buaa

1.4. IIpumep BBINOJTHEHHS 32/1aHUA — IOCTPOeHUE MOJTHHOMHAJIBHOI perpeccuu.

B cucreme Mathcad BBegena (yHkius mas oOecriedeHHs] MOTMHOMHAIBHOW PErpecCHH
IIpY NIPOU3BOJILHOM CTENEHM MOJMHOMA perpeccun:regress (VX, VY, n). OHa Bo3BpalaeT BEKTOP
VS, 3anpammBaemblii pynkuueit interp (VS, VX, VY, x), conepxkanuii K03hOUIHMEHTH MHOTOYJIC-
Ha 7-U CTENEHH, KOTOPBII HAWIydIMM 00pa3oM MpUOIIKaeT «00JIaKo» TOYEK C KOOpAMHATAMH,
XpaHsmmuMucs B Bektopax VX u VY (pucyHok 5). st Beraucienust KodhGHUIIMEHTOB OJIMHOMA
perpeccuu UCrob3yercss QyHKUUA «submatrixy.

[Ipumep pereHns TpeACTaBICH HAa PUCYHKE 5.
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DATA =

0 1.2 k=3 CTeneHb NonMHoMa
0.4 2.2

08 3 x=Dpatall y = DATAY
1.2 6
1.6 7.7

2 13.6

o fu|&|w|n|e

__ k Z - IPOMEXYTOUHARA NEPEMEHHAR € NOMOLEID KOTOPOR
z = regress(x,y, k) oNpeaensioTca 3Ha4eHns KO3thhUUHEHTOB NONMHOMA

coef = submatrix(z,3,length(z) - 1,1,1)
3 length - ununo cTpok B maTpue z
3 3
3 1.148
z=| 1.148 3.196
3.196 ~1.855
—1.855
1.664 Yr(x) == 3x° + 1.148-x% + 3.196-x — 1.855

— 15.637
...... /

0.5 1 1.5

X

PucyHok 5 — [locTpoeHHEe NOITMHOMHAIBHON pErpeccuu

(]

OyHKIUS «regress» CO3AaeT €AMHCTBEHHBIN MPUOIMKAIOMUN TOTMHOM, KO3()(OUITUSHTHI
KOTOPOT'O BBIUUCIISIOTCS IO BCEH COBOKYIHOCTH 3a/laHHbIX TodeK. VIHoraa nosesHa apyras GyHK-
U TTOJIMHOMUAIBHOW pPErpeccuu, Narolas JIOKAJIbHbIE MPUOIMKEHUS OTPE3KaMHU IOJIMHOMOB
BTOpO# ctenenu: loess (VX, VY, span) — Bo3BpamaeT BekTop VS, ucnons3yemsiii interp (VS, VX,
VY, x) nns Hawitydmiero npuONMXeHus AaHHBIX VX u VY oTpe3kaMu MOJMHOMOB BTOPOM cTere-
HU. ApryMeHT span > 0 yka3blBaeT pa3Mep JOKaJIbHOW 00JacTH NMpUOJIMKAEeMBbIX JaHHBIX (PEKO-
MeHlyeMoe HavaibHoe 3HaueHue — 0,75). Uem Oonblue «spany, TeM CUIbHEE CKA3bIBAETCS CIJia-
KHUBaHUE NaHHbIX. [Ipu GonbIINX 3HAUYEHUAX «spany 3Ta QyHKIUS npuodmKaercs K regress(VX,
VY, 2)..

1.5. Ilpumep BBINOJHEHHS 33/laHUS — NOCTPOCHHE HEJMHEHHON perpeccuy 00IIero
BH/A.

[Ton HenuHEHHOM perpeccueit o01Iero Buaa moapasyMeBaeTcs HaxoxkIeHne BekTopa K ma-
pameTpoB npousBosibHOU GyHKIMH F(x,K1,K2,...,Kn), ipu KoTOpoM o0ecrieynBaeTCss MUHUMATb-
Hasi CPEIHEKBAAPATUYHAS TOTPEUTHOCTh MPUONIMKEHHS «00JIakay MCXOTHBIX TOo4YeK. J{s mpoBe-
JIEHUsI HEJIMHEWHOM perpeccuu o01ero Buaa ucnoib3yercs hynakuus genfit (VX, VY, VS, F). Ona
BO3BpalaeT BekTop K mapameTpoB (yHKUMU F, JAIOUMH MHUHUMAJIBHYIO CPEIHEKBAIPATUUHYIO
MOTpenTHOCTh Npuommkenus Gpynkuent F(x,K1,K2,...,Kn) ncxoqubix faHHbix. OyHKIMS F 10K-
Ha OBITH IPEJICTABICHA BEKTOPOM C CHMBOJIBHBIMU DJIEMEHTAMHU, IIPUYEM OHU JOJKHBI COJEPKATh
AQHAJIUTUYECKUE BBIPAKEHUS ISl UCXOAHOM (PYHKIMU M €€ MPOU3BOJHBIX MO BCEM IapameTpam.
BekTop VS nomkeH copepxarh HaualbHBIC 3HAYCHHS DJIEMEHTOB BEKTOpa K, HEOOXOIUMBIE IS
pEILIECHHS] CUCTEMbl HEJIMHEHNHBIX YPAaBHEHUN PErpeccuy UTEpallMOHHBIM MeToAaoM. Ha pucynke 6
MOKa3aH MpUMEp BHIMOJIHEHUS HETMHEHHON perpeccun o0IIero BUaa.
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ORIGIN =1
E(x,a,b) = a-exp(-bx) +ab
iF(x,a,b)—)bJre_b'x iF(x,a,b)—)afa-x-e_b'x
Ca &b
ky-exp(—ka-x) + ki-kp
—kax
Fl(x.k) = ka+e
-k
ki —ki-xe ¥
Tab =
1 2 X = Tab<1> y = Tab<2)
1 0.1 1.9 3agaem HavansHoe npubniskeHue
2 05 1.607 3nemMeHToB BekTopa K
5 1 1.34 x- 2
4 15 1.22 Ty
z 2 1135 Kr = genfit(x,y,K,F1)
6 29 1.05
0.991
7 Kr =
1.008
a =K b:=Kn
1.895
2
1.598
e | 136 13 1
am=| " v i ,
1131 IGaiar q
1.052 121 q
1 1 1
0 1 2 3
X

Pucynok 6 — IlocTpoeHne HeMUHEHHOI perpeccuu 001ero Buaa

[Ipu pemiennn 3TOM 3a7a4n BO3HUKAIOT JIBE MPOOIEeMBbl. Bo-niepBbIX, HA/l0 BBHIYUCIUTD 3HA-
YeHUsI POU3BOIHBIX IO MIEPEMEHHBIM @ U b. B 1oKyMeHTe Ha pUCYHKE 6 3TO C/IeJIaHO C TOMOIIIbIO
CHMBOJIBHBIX OMepaluii (TpeThsl CTPOKa JOKYMEHTA MOCJE 3arojIoBKa), YTO HATJISAIHO MOKA3bIBAET
MOJTh3Y OT TaKuX orepaiuii. Bropas npobiema cBsizaHa ¢ HEOOXOAUMOCTHIO TIPUMEHEHUST (DYHK-
UM «genfity B ee cTaHAapTHOM BHje. [loaToMy mpuIIIOCh 3aMEHUTh NapaMmeTp a Ha kj, a mapa-
Mmetp b Ha k.

3AJAHUE

[To 3agaHHBIM SKCTIIEPUMEHTAILHBIM TaHHBIM C ITOMOIIBIO PEJIOKEHHBIX BBIIIE METO/I0B
OIpeAeanTh KO3()(UIMEHTHI PErpecCHy, IOCTPOUTH TPadUKH IKCIICPUMEHTAIBHON M pacdeTHON
3aBUCUMOCTEH, paccuuTarh K03(Q(OUIMEHT KOPPEIALNH, ONPEIEIUTh CyMMapHYIO OIMOKY pacue-
ToB: ((Yp-Y2)/Y23) 100, %.

2. [ToaroroBka or4era mo JadopaTropHoii padore

Otuer JOJIKCH OTpPaKaThb BBIMMOJIHCHUC OCHOBHLIX 3TAIllOB pa60T1>1 B BHUJC I/I.H.HIOCTpaI_[I/Iﬁ C
JUCTUHTaMU Iporpamm cucteMmbl Mathcad u momydyeHHbIMH pe3ylibTaTaMu.

Otuer AOJIKCH COACPKATh OTBCTHI HA KOHTPOJILHBIC BOIIPOCHI.

3. KoHTpO/bHBIE BONPOCHI
1. Jns gero ucnonb3ytoTcs GYHKIHUH «Corry, «intercepty, «slopeys cucreme Mathcad?
2. Kakas ¢ynkuus B cucreme Mathcad npeanasHadeHa 1t HOCTPOCHUS PETPECCHH OOIIETO BU-
na?
3. Kakue ¢ynkuuu B cucteme Mathcad mpenHasHaueHs! Ui MOCTPOEHUS MOJIMHOMHAIBHOM pe-
rpeccuun?
4. Kakas ¢pynkuus B cucreme Mathcad npenna3znadeHa st MOCTPOEHUS HEJTMHEHHOU perpeccun’?
5. Hns gero npennazHadyeHa QyHKIus «submatrix» B cucteme Mathcad?
6. YKaxxuTe KakuM o0pa3oM B cucreme Mathcad BEIYHCIISIOTCS YacTHBIC POU3BOIHBIE?

24



Hanpasnenue noocomosxu 09.03.03 «IIpuxnaonas ungopmamuray
IHpoghunv «Ilpuknadnas uH@Gopmamura 6 MONIUGHO-IHEPLEMUYECKOM KOMNIEKCE)
Memoouueckoe obecneuenue PITJ[ 51.0.06 « Unghopmayuonnvle mexunonoeuuy

JIABOPATOPHAS PABOTA 4
BBEJIEHUE B BEB-TEXHOJIOI'NH

BBEJ/IEHHE

CMS, ot anrmuiickoro ContentManagementSystem (cucteMa ympaBieHUS KOHTEHTOM), -
3TO MPOrpaMMHOE OOecIieueHue, MO3BOJISIONIEE MOIb30BaTeNsIM pa3MeIlaTh UM U3MEHSTh YiKe
pPa3MEIIeHHYIO Ha caiiTe nH(opMaluo 6e3 IpUBJICUEHUS pa3pabOTIMKOB caiTa. ITO 3HAYUT, YTO
MOJIb30BATENI0 HE 00s3aTelIbHO 00J1a/1aTh HABBIKAMU MPOTPAMMHUPOBAHMS WM 3HAHUSAMH S3bIKA
HTML, uTo6b1, HanipuMep, OnmyOJUKOBaTh Ha CBOEM CAaTe HOBOCTh, CTATHIO WUJIU TOOABUTH M300-
paxenue. Yacro Hapsny ¢ TepMmuHOM CMS MOXHO yciblllaTh TakKKe TEPMHMH "IBHUXKOK calTa',
KOTOPBIM OOBIYHO MOJIB3YIOTCS BeO-MacTepa B CBOeM NMPOheCcCHOHATHHOM CIICHTE.

Coctosar CMS 00bIYHO U3 ABYX YaCTEH:

- back-office - 3T0 wacTh cuctemsl, oTBeHaromas 3a GyHKIUOHATHLHOCTh M XPAaHEHUE WH-
bopmanuu;

- front-office - 3T0 yacTh cucTeMsl, oOecreunBaroIIas HHTEPPEINC C MOTB30BATEIIEM.

[Tpuniun padotsl Bcex CMS ocHOBaH Ha pa3/efieHMH KOHTEHTa (COAepKaHus) U Au3aiiHa
(opopmrnenust) carita. OOBIYHO AW3alH cailiTa MEHSAETCS PENKO, TOrJa KaK M3MEHEHHS KOHTEHTa
MOTYT MPOUCXOAUTH HE TOJIBKO Kb JIEHb, HO U Jaxke Kakabli yac. [ToaTromy B cBoeil pabote
CMS ucnons3yloT Tak Ha3bIBaeMbI€ MIA0JOHBI - CHEIHANIbHBIC "MMyCThIe" 3arOTOBKM CTPAHWII, B
KOTOPBIX JM3aiiH caiiTa y>Ke MPOIUCAaH U OCTAJOCh JIUIIb HAMOJHUTHh UX HHpopmanuei. ITonap30-
BaTEJI0 JIOCTaTOYHO BOCMOJb30BaThes crenuaibHbiM WY SIWY G-pegaktopoM. DTOT peaakTop
[0 BHEITHEMY BUY OYEHB ITOXO0K Ha MPHUBBIYHBIC TEKCTOBBIC PEJAKTOPHI O(PUCHBIX MPHIOKEHHH,
MO3TOMY IOJIH30BATEINI0 HE COCTABISET 0COO0r0 TPyla OCBOUTH €ro. A Halu4uue B cucTeMe 00Jib-
IIOr0 KOJIMYECTBA TOTOBBIX HIA0JIOHOB JAaeT BO3MOXKHOCTH BHIOpAaTh MOAXOMSIIMHA TU3ailH OyK-
BaJIbHO B CYUTAHHBIE MUHYTHI.

WNudopmanus xpanurcs B 6a3e naHHBIX, Hanpumep, B MySQL u BbI3bIBacTca U3 Hee Ipu
3arpy3Ke CTpaHMI] caiTa.

Pabora CMS He TpeOyer ycraHoBkH nomnonHutensHoro [10, mockosbKy cama cuctema
HAXOJUTCS Ha CEpBEpeE, a TOCTYI K Hell OCyLIeCTBIIsIeTCs Yyepe3 0ObIYHbIN HHTepHET-0pay3ep.

3AJJAHUE

1. VYcraHoBuTh, HacTpouTh M 3amycTuThb Open Server (IIOPTaTUBHBIM JOKaJIbHBIN
WAMP/WNMP cepBep, wumeromuii MHOTO(YHKIIMOHAIBHYIO YIIPABISIONIYI0O TpOrpaMmy u
00JbIION BBHIOOP MOAKIIOYAEMbIX KOMIIOHEHTOB) M CHCTEMY YIPABJICHUS COACPKUMBIM caiiTa C
OTKPBITBIM UCX0aHBIM KogoM WordPress (cm. daitn «Ycranoska I10).

2. OcymiecTBUTh MEPCOHATN3AIUIO M HATIOJHEHUE BeO-CTPaHULIbI MAaTEPHATIOM.

[TepeiiTu B KOHCOIb aIMHUHUCTpaTOpa 1o aapecy localhost/admin. BeecTu sorun u maposs,
KOTOpbIE yKa3zanu paHee. B neBoMm cronbie BbiOparh «BHemIHuil BUI» M MEpPEeUTH HAa BKIAJIKY
«Temsi». [IponsBoaum BeIOOp TeMbl « TwentySixteeny.

Twenty Fifteen Twenty Sixt{ Actusuposars

Pucynox — BeiGop TeMbl opopmIIeHHS BEO-CTpaHUIIBI
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CoiicTBa caifta - Bucarh «JlabopaTopHast pabotay.

Hactpowuts nisera. M306pakenue 3aronoska. Jlo0aBUTHhU300paKEeHUE.

®onHoBoe n3oOpakenue. BozmoxkHO 100aBUTH M300paxkeHne Ha ¢oH caiita MeHio. OT0
00J1aCTh B KOTOPOU O0TOOpaKaroTCsi pyOPUKH U CTPAHUIIBI.

Bumkersl. 910 npaBast 001acTh caiiTa, B KOTOPOI pacrojOkKeHbI MOUCK U T.Jl. (HACTPOUTH
Ha CBO€ YCMOTpEHUE).

JlomoHUTEIbHBIE CTHIU. JlaHHBIN pa3aen UCTOIh30BaTh HE OyaeM.

@ Anekcangp 3anues
o'..‘- wtH cafit na WordPress

Croicrsa caiita >

Usera p ’ p

WsoGpaseHue 3anon0BKa Jobpo noxaToeats B WordPress. 3To palua Nepeas 3aimic!
yaamrre e€, aateM miture!

Donoeoe uaobpamesme %

Bupxers

Pucynok — BHecenue u3aMeHeHus

BepHyThcsl B KOHCOJIb aIMHUHUCTpPATOpPa M BBHIOpaTh paszien pyOpuku. Haxxumaem crpaBa
pasnen 3amucH, naiee pyOpukud u nobaBiseM HOBYIO pyopuky «Mowum yBieueHus» Haxxumaem
«/1o6aBuUTH HOBYIO PYOpPHUKY», IPEACTABICHO Ha PUCYHKE.

Py6pukm
f Janucm
Bce 3anucu AoSanrElCa olpYORHEY Ledctena ¥ TIpUMEHNTE
[Jlo6asuTs Hoeyo Hazgakne Hosmmie —
6 Mow yeneusHWR
P Haseaxue onpedennem, kak anemenm Bydem omobpaxamsca Ha Mow yeneueHua =

MeTku -
eawen caiime.

QJ Meanadai sl Apnsik
Bez pyBpuku -

W Crpanmue

aaHUA, nodxodawul dna URL

«fApALik= — 3mo eapuaHm
¥ Kowwermapnm OBbiuHO codepxum monsko UHCKUE OyKEsl 8 HUXHEM
pezucmpe, yug@ps! u deducel. Hazearne Onucanne

¥ Buewnuii eng

e

Pucynok — Co3nanue pyopuku
[Tocne co3manus pyOpuku HaxaTh «3amucu» U «Jlo6aBuTh HOBYIO». Co31aTh 3 3amucH C

BAIIUMH yBJedeHUsIMH. [lomecTuTs uX B pyOpuky «Mou yBiedeHHUs», KaK MPEACTaBICHO HA PH-
cyHnke. [lanee - «Omy0aMKoBaTh».
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o1 9 = [Jobagut Npueer, Alexzaichev [l
HacTpoliku 3kpaka ¥ Nomous ¥
0 o [Jl06aBWTb 3aMuch
A sanncn Bonei6on Ony6nukopats v
Bce 3anucu
A06aBUTL HOBYID Dopmat v
3] Aobasurs meanagaiin BuzyaneHo  TekcT
e s v B I EEKEE =P E wo Pyoe :
Megnagains Bce pyBprKkM  UaCTO WEMoAbyeMble
Crpanuust BonefiGo 11 (anr. volleyball ot volley — «yaap ¢ 18Ty» i ball — «mAu») — BHI

puKK

CIIODTA, KOMaHIHAA CIIOPTHBHAS UIPa, B IPOLecce KOTOPOH ABe KOMAEIBI
KommeHTapun

COPEBHYIOTCA Ha CIIeHaTbHOI IIoManKe, Pasae€HHOI ceTKOH, cTpeMAch

BHewHwii Bug HAOPaBUTh MAY Ha CTOPOHY COMEPHHKA TAKHM 06pasoll, YT05bI 0H MPH3eMTHIICA Ha

% M IUToIMa ke MPOTHEHNEA (Z06HTE 40 N071a), M50 YTO6E! NTPOK 3aIHIaneiica

KOMAaHZIbl JONYCTIUT OMuBKY. [IPH 3TOM 1718 OpraHH3allHH aTaKi HIPoKaM 0ZHoOM
Monezoeare/m MeTkn a

KOMAaHZIbl paspeliaeTcs He BoJlee TPEX KacaHHIT MAYa MOAPAA (B JONOTHEHHE K

WHCTpyMEeHTH

KACAHHIO Ha D/I0Ke). NoBaBuTL

Pucynok — Jlo6aBienue 3anucu

[epeiitu B paznen «CtpaHuisi» U «/{o6aButh HOBYIO». [[o60aBuTh 2 cTpanunbl: «O cedey;
«Mo¥ UHCTUTYT» (CM. PHCYHOK).

# Anexcangp 3aiines &1 P += [loGaens MpocMoTpers CTpaHuLy Mpueer, Mlexzaichev [

HacTpoifin skpasa ¥ MoMowe ¥
PefakTMPOBaTE CTPAHMLY Aobaaurs osyio
A 3anucn Crpanmua onyBankoeaHa. OTKPETE CTDaKNLY (%]
q: Meamadaitns
[l Crpariust O cebe OnyBankosate a
Bee CTpanmLb! MoctoAnHan cceinka: http://localhost/o-cebe/ Wsuerurs TIPOCMOTDETh H3MEHEHHA

J1063BUTL HOBYIO
il 0By P 9 Cratyc: OnyBankosaHo VauennTs
2] flobaenTs Meguagail BuayankHo  Texcr

B Koumenrapuu

@& BuaumocTe: OTKpbITe Mamenmnts

"
™
Pa

AB3aL, + B I

T
-
R
It
It
lih
S
]
|

m Jata: 05.07.2018 15:24 M3meHuTs

)&‘ BHewHwiA g

) e BeeM MPHEET, & ATekcanp. T

o Monsaosatenn

Pucynox — JIo6aBieHue CTpaHUIIbI

[Tocne myOnukanum 3anuceil B pyOpHrKax M CTpaHUII IEpeiTH B pa3aen « BHenmHui BUa,
nanee «MeHto». Co3aaTh MEHIO, KaK MPECTABIEHO Ha PUCYHKE.

MHaTEaHE e

BEAATE HATEIHIAD WEEHID 2IToR MESRMIETE =C00daTh MEHK

COaAaTE s

[ARBHOE WMErED COAATE MaRKE

Pucynok 2.6 — Co3nanue MeHo

BriOpate pyOpuky. BeicraBuTh ranouky B «O061actb orodpaskeHus OCHOBHOE MEHIO», KaK
npeacrabieHo Ha pucyHke. Haxats «CoxpaHUTh MEHIO.
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Crpanuub! “ Hassakue merto  ThaBHOE MeHio CoxpaHuTs Mexio

Camble ceexue | Bce TMowck CTPyKTypa MEHH

Mol AHCTUTYT PacnosioXmTe 3neMeHTsl B 3XeNaeMOM NOPRAKE MYTEM NepeTacknBaHA. MOXHO TAKKE WENKHYTL Ha CTPENKY CNPaBa OT 3N1eMeHTa,
Mol WHCTH &
: UTOBEI OTKPBITE AQMONHUTENEHBIE HACTPOKY,

O cede
MpuMep CTpaHNLb
Mou yeaeueHns Pybpuka ¥
Buiagnuts BCE [0B3ENTE B MEHID
Moii MHetuTyT Crpannga ¥
3anucu v
O cebe Crpanua ¥
npOMBBO}Ith}E CCBUTKW v
PyGpuku - Hactpoliku meHto
Asmons ABTOMaTMYECKM A0B3BNATE B 5TC MEHID HOBLIE CTPAHULLEI BEPXHETO YDOBHR

axeHun OCHOBHO MeHI0

MeHH COLMaNABHLIX CChINOK

YA3NNTh MEHEHD COXPaHUTE MEHID

Pucynox — Hactpoiika meHIo

[TepexomuM Ha raBHYIO cTpaHuily cairta mo azapecy localhost. CripaBa BBepXy HOKHBI
MOSABUTBHCA 3JICMCHTBI, KOTOPBIC BbI BBIGpa.TII/I, KaK IMOKa3aHO Ha PUCYHKC.

AnexcaHgp 3adues Mon yenesernn Mo Ukcuryr O cafie

Pucynoxk — IIpoBepka 21eMeHTOB

3. Co3nanue u HacTpoiika KOHTakTHOM hopmer ContactForm 7.

KonrakTHas ¢opma momoraer oOpabaThiBaTh 3asBKH TOCETHUTENICH caliTa M ONEpPAaTHBHO
pearupoBaTth Ha IMOJIy4EeHHYIO0 HH(POPMALIHUIO.

[Tepeiitu B pa3znen «llnaruneiy, 3atem «Jlo6aButh HOBHINY. BBecTn B mouckeContactForm
7 1 yCTaHOBUTb, KaK MPEJCTABICHO HA PUCYHKE.

A 3anucn

07 Megvadaiine [l06aBUTb MNArMHbI | 3arpysims anars

W Crpanuus!

Pe3ynkTarhi MOWCK  V30paHHsie  MONYAApHEIE  PekoMewayembie  [ToBuMble Croeo ¥ | contact form 7
B Kommenrapun

1231 3nement 1 ma2 s =

¥ Buewnwii saa
K Mnarwriet @ Contact Form 7 _w I Contact Form 7 Database Veranomar.
Addon — CFDB7

e EuE ok rra KokTaKTHBX Rerann . F7 Rerann
YT T—— A Popw. MPOCTON, KO MUGKHF l _ Save and manage Contact Form 7
messages. Never lose important
e Aemop: Takayuki Miyoshi
Pegaxrop _— PR T Bt
|2

db plugin
& MNonbsosatenm
F i (1335 O6HoBenme: BamopATh
CTpyMenTH
BOiee MANNMOHa BKTHEHEX + Cosmectum C saweii sepc
Hacrpoiikin yeTaHoBOK (@37) O6HOBAEHWe: 2 Heae/ Ha3as

Pucynok — YcraHoBka rjiaruHa
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AxTHBUpOBaTh TUIaruH. [Ipyu ycremHoi akTUBaluy MaruHa, B OOKOBOM MEHIO TOSIBUTCS
pasznen ContactForm 7. OTkpeiTh U TIepeiiTu «/{00aBuTH HOBYIO». 3amoSHUTH Ha3BaHHe: Dopma
oOparHo#i cBsi3u. JloGaBnsiem (opMmy Ui BBOJA COTOBOTO TenedoHA IMyTeM HCIOIb30BAHUS,
BCTPOEHHOTO 3JIEMEHTA KaK MPECTaBICHO Ha PUCYHKE.

[lo6aBuTb KOHTaKTHYO dopmy

®opma obpaTtHol cBA3M

WaGnoH dopmbl Mucsmo YESA0MASHWA NpY 0TNPaBEKe GOpME! JlononHUTENLHLIE HACTPOHKY

LLiabnoH dopmel

Bbl MOXETE M3MEeHMTE WabnoH Qopmel 3aeck. MoapodHee CMOTPMTE TyT PEASKTMPYI0 WalnoH (HopMsi
texer || email || URL || Tenedon || Homep || mata || Tekcrosam oBmacTs || B pacKpeiSaioUIeMcR menio || vexBokcel
pasuo kHonka || npuratie || onpoc || reCAPTCHA || daiin | ompasrs

<label> Bawe wma (0bA3aTencHo)
[text* your-name] </label>

<label> Baw e-mail (oBAzaTensHo)
[email* your-email] </label>

<label> Tema

[text your-subject] </label>
<label> Baw TenedoH
[number number-965] </label»

<label> Coobuenme|
[textarea your-message] </label>

[submit "OTnpaenTe"]

Pucynox — ®opma oOpaTHO#i CBSA3U

[epeiitnna Bknaaky «IIuceMo» M MPOU3BECTH HACTPOMKY MHCbMa, KOTOpoe OyIeT Bam
MPUXOIUTh ¢ opMbI 00paTHOM CBs3U. COXpaHUTh HACTPOUKH.

Mucemo

Bl MOXeTe PeAaKTPOBaTS Wab/0H MUCkM2 34eck. [leTansHO CMOTPUTE HACTROFKM NNCEM.

B nonsx HyKe Bbl MOXETE UCMNOAL30BaThL 3TH MOMTOBLIE Teru:

[your-name] [your-email] [your-subject] [tel-814] [your-message]
Komy nordsouf@gmail.com

Or Kkoro [your-name] <nordsouf@gmail.coms

Tema Anexcanap 3aduee "[your-subject]”

Jononnutensheie  Reply-To: [your-email]

3aronoBKn

ot T {ur: [your-name] <[your-emaill>
Tema: [your-subject]

CoobueHue:
[your-message]
[tel-914]

| 310 coobuenue oTnpaBneHo C caWTa Anekcaap 3adivee (http://localhost)
Pucynok — Hactpolika nucema

Komupyem mopTkoa, pacnofioskeHHBIH Ha cuHeM ¢doHe (mpumep: [contact-form-7 id=«23»
title=«®opma oOpaTHOI1 cBs3M»] ). [lepexoaum Ha BKIIAIKy CTPAHHUIIBI U CO37a€M HOBYIO CTPaHH-
iy. Haspanme crpanunbl «Hamummure HaMm» U KONMKPYEM Ha 3Ty CTpPaHUILy Ball MIOPTKOM, Kak
npeacTaBiIeHo Ha pucyHke. [TyOnukyem ctpaHuity u no0aBisieM e€ B MEHIO.
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Hanuwmnte Ham

MocToAHHaA cceinka: hitp:/Aocalhost/HanMunTe-Ham/ | W3meruTs

gy fobae MEeAMADAHN o
4] OoBaenTs MeAuadalirs Buzyanel

ABzay, v B I = = ¢ &L =E B

[contact-form-7 id="23" title="®opma obpaTHoi cBazu"]

Pucynok — lopTkon

[TpoBepuTh KOppPEKTHOCTH PaboOThl PopMbl 0OpaTHOU CBs3U. OTIPAaBUTH TECTOBOE COOO-
IieHre. Y CIellHas OTIpaBKa MoKa3aHa Ha PUCYHKE.

| OTNPABUTE

Crnacudo 3a Bame coobmenne. OHO VEIIeIllHO OTIpaBIeHo.

Pucynox — Ycnemnas oTripaBka COOOIIeHHs
4. TloaroTOBUTH OTYET O IIPOJIECTAHHON padoTe.

KoHTpoJibHBIE BOIPOCHI.

1. Onummre mnpouecc HHCTAUISALNUM CHCTEMBl CO3JaHUS W YIpaBJICHHE CaHTOM
«Wordpress» Ha JTJOKaJIbHOM BeO-cepBepe.

2. OnummuTe cTaHAapTHYIO onepanuo «O MOIKITI0YeHUH K 0a3e TaHHBIX).

3. st gero HyxeH phpmyadmin B 1anHOM ciydae?

4. Omnummure BbIOOp TeMbl O(GOpPMIIEHHS B Cpele CO3AAaHUS M YIPABJICHUS CaHTOM
Wordpress.

5. Onummre co3nanue pyOpuKHU B cpesie CO3aHus U yrpasieHus caiittom Wordpress.

6. Kakx mo6aBuTh 3amucu B cpejie Co3AaHus U yrpapiieHus caiitom Wordpress?

7. Kak 106aBUTh HOBBIE CTPAHUIIBI B Cpelie CO3AaHMs U yrpaBieHus caiittom Wordpress?

8. Onuimure mpolecc cOo3AaHus MEHI0 B CpEele CO3JaHus M YIOPaBICHHUS CAUTOM
Wordpress.

9. Onumure HMHCTPYKIUIO HACTPOMKM MEHIO B CpElE CO3aHWS W YIpPaBJICHHUS Cai-
tomWordpress.

10. Kak ycTaHOBHTH TUIaTMHBI B CPEJIe CO3/IaHUs U yrpaBiieHus caiitom Wordpress?

11. Onummre npouecc co3nanus GopMbl 00paTHON CBSA3M B CPEZie CO3AAHUS U YIPABICHUS
caritom Wordpress.

12. Kak ocymiecTBUTh HaCTPOMKY OOpaTHBIX MHCEM B Cpeie CO3JaHMs M yIpaBlICHUs caii-
toM Wordpress?
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