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MeToanueckne yKa3aHusi K MPAKTHYECKOMY 3aHATHIO 1
TexH0J0Truu AJITOPUTMHU3AIINHA THIIOBBIX BLIYUCIUTEIbHBIX 3a/1a4

1. leau 3ansaTusa:

[IpakTH4YeCKOE€ OCBOCHHME COCTABJICHUSI OJIOK-CXEM aJrOPUTMOB BBIYMCIUTEb-
HBIX 3a/1a4. [IpakTuueckoe NMpUMEHEHUE MPABUI U MPUEMOB COCTABJICHUS aJITOPHUT-
MOB THIOBBIX BBIYMCIUTENIBHBIX 3a7a4. IIpakTuueckoe n3yueHue TpeOOBaHUM K CO-
CTaBJICHHUIO OJIOK-CXEM aJIrOPUTMOB.

2. Pexomenganum:
MN3y4uuTh cipaBOYHBIA MaTepuall, IPUBEACHHBIN HUXKE.

CTDVKTVDHOG N HECTPYKTYPHOC ITPOTPAMMHPOBAHUC

Pa3nnuaror Tpu BHa BBIYMCIMTEIBHOIO MIPOLIECCA, PEaIu3yeMoro ImporpaMmas-
MH: JINHEVHBIN, Pa3BETBICHHBIN U [TUKJINYECKUN.

JIuHeliHas CTpyKTypa mpolecca BBIYUCICHUM MPEAINonaraeT, YTo s MoJIyde-
HUS pe3ysbTaTa HEOOXOIMMO BBIIIOJIHUTh HEKOTOPBIE ONEpallii B ONPEIEIEHHOI TOo-
CJIEIOBATEIIbHOCTH.

Pa3BeTBIiIeHHAsd CTPYKTypa MPOLECCa BBIYUCICHUN TTPEAIIOIAraeT, YTO KOHKPET-
Has TIOCJICAOBATEILHOCTh OIEpalliil 3aBUCUT OT 3HAYCHWW OJHOM WJIA HECKOJIBKUX
TIEPEMEHHBIX.

[{ukinueckast CTpyKTypa IMpoLecca BBIYUCICHUN MPEAIOaraet, 4ro 1y Moiy-
YeHUS pe3yJibTaTa HEKOTOPbIE ACHUCTBUS HEOOXOAMMO BBITIOJIHUTH HECKOJIBKO Pas.

AJropUTM — CHUCTEMa TOYHBIX U MOHSATHBIX MPEANUCAHUNA O COAEPKAHUU U TO-
CJIEIOBATENIbHOCTH BBIMIOJHEHUS! KOHEYHOI'O 4YHcClia JEHCTBUM, HEOOXOAMMBIX ISt
perieHus JIro0oM 3a/1auu JAHHOTO TUMa (Kacca).

[loHATHE BO3HUKIIO M HCHOJB3yeTCs NaBHO. CaM TEPMHUH «aJrOPUTM» BEIET
Hayajgo OT MEPeBOJia Ha €BPONEHUCKUE S3bIKU MMEHU apaOCKOro MaremaTuka AJib-
Xopesmu (IX Bek). UM Obuin onucaHbl IpaBuiia (B HaIlleM MMOHUMAHUU - aJlTOPUTMBI)
BBITIOJIHEHUSI OCHOBHBIX apu(METUUECKUX JNEUCTBUI B AECATUYHON CUCTEME CUUCIIE-
HUSL.

3ajaya coCTaBJICHUS aITOPUTMA HE UMEET CMbICIA, €CJIM HE U3BECTHBI, WU HE
YYUTHIBAIOTCS BO3MOXKHOCTH €T0 WCIOJHUTENS (PEOEHOK MOXKET MpOoYecTh, HO HE
MOXET PEIINTh CIOKHYIO 3a7a4y).

HcnomauTeneM MOXKET OBITh HE TOJIBKO YEIIOBEK, HO U aBTOMaTt. KommbroTep —
JIUIITh YACTHBIN, HO HanOoJiee BIICUAT/ISIONINN IPUMEP HCIIOTHUTENS, YbE ITOBEICHHE
OCHOBAaHO Ha peain3aluM ajaroputma. bosiee Toro, co3gaHue MEePCOHATBHOTO KOM-
IBIOTEpPa OKa3aJio BO3JICHCTBHE Ha Pa3BUTHE TEOPHH AJITOPUTMOB, OJHOW M3 00ja-
CTE€U JUCKPETHOM MaTEMaTHUKH.



O¢ddexTuBHBIA METOA MOCTPOCHUS AITOPUTMa — METO]I MOIIaroBOW JeTain3a-
U (TocneaoBaTeNbHOro noctpoenus). [lpu 3ToM cnokHas 3agada pa3OuBaeTcs Ha
pan Ooznee mpocThiX. s Kaxao moa3amauyd — CBOM ajIropuTM. YHHUBEpCAJbHBIN
3¢ (HEeKTUBHBIN METO/ TOCTPOCHUS aJITOPUTMa SIBIIIETCSI OCHOBOM CTPYKTYPHOTO IPO-
rpammupoBanus (s13b1ku QBasic, Turbo Pascal u ap.).

Ecnu anroputM pa3paboTaH, TO €ro MOXHO BPYYUTh Pa3HbIM JIOASM (IIyCTh U
HE 3HAKOMBIM C CYThIO peIlIaeMOM 3a7auu) U OHH, CIeAysd CUCTEMEe NpaBW, OyIyT
JEWCTBOBATh OJIMHAKOBO M MOJyYaT (MpU OE30IIMOOYHBIX JIEUCTBUAX) OJUHAKOBBII
pe3ynbTar.

Hcrnonb3yroTcst pa3audHble CIIOCOObI 3alIMCH aITOPUTMOB:

- CJIOBECHBII (3aIUCh PELENTOB B KYJIMHAPHON KHUIE, HHCTPYKLMH 11O HCIOJIb-
30BAHMIO TEXHHUYECKUX YCTPOMUCTB...);

- rpa)UYECKU ;
- CTPYKTYPHO-CTHJIM30BaHHBIN (AJIs1 3a1IMCH UCTIOIb3YETCA A3BIK IICEBJIOKO/1A);
CBolicTBa anropuTMma.

[Ipy cocTaBieHUU U 3alUCH AJITOPUTMa HEOOXOAMMO 00ECHEYUTh, YTOOBI OH
o0Jaza psiioM CBOMCTB:

OAHO3HAYHOCTh AITOPUTMA — EIWHCTBEHHOCTH TOJKOBAHMS HCIIOIHUTEIIEM
IPABUJI BBINOJIHEHUS IEUCTBUN U MOPSAJKA UX BBINOJIHEHUs. UTOOBI anroputm obia-
JlaJl 3TUM CBOMCTBOM OH JIOJKEH OBITh 3allMCaH KOMAaHJaMHU U3 CUCTEMbI KOMaH/ HC-
noyHATENS (CIoXKUTH A 1 B).

KoHeyHoCTh anroputma — 0053aTeIbHOCTh 3aBEPUICHUS KaXKI0T0 U3 JIEUCTBUMA,
COCTAaBISIIOLIMX AJTOPUTM, W 3aBEPIIMMOCTbH aJrOpUTMa B LEJIOM. 3allMCAaHHBIA Ha
puc. 1 anroputm o61a1aeT 3TUM CBONCTBOM.

Pe3ynpTaTUBHOCTh alroputMa — MOPEANONaracT, YTO BBINOJIHEHUE AITrOpUTMa
JIOJKHO 3aBEPIINTHCS MOJTYYEHUEM ONPEACIEHHBIX PE3YJIBTATOB. Y HAC JJIS LEJIbIX A
u B Bcerna OyeT BeIUMCIEHA CyMMA.

MaccoBOCTh — BO3MOXKHOCTh MPUMEHEHUS JTAHHOIO AJITOPUTMA ISl PEIICHUS
IIEJIOTO KJ1acca 3ajad, OTBEUArOIIUX oO0IIel mocTaHoBKe 3amaun. B Hamewm [Ipumepe
QITOPUTMOM HCIOJIb3yeTCs 0003HAUYCHHE, a HE KOHKPETHBIC YHCIIa, TTI0O9TOMY OH MO-
JKET OBITh UCIIOIB30BAH JIUIS CIIOKEHUS JIFOOBIX IEIBIX YUCE]T.

HpaBI/IHBHOCTB ajaropurma — CITOCOOHOCTH aJlroputmMa aaBaThb ITIPpaBHUIJIBHBIC PC-
3YyJIbTATBI PCHICHHUA ITOCTABJICHHBIX 3a/1a4.

Crnioco0nI 3a71aHUsI AJITOPUTMA.

® CHOBeCHBIﬁ, (HCJIOCT&TOK—MHOFOCJ'IOBHOCTB, BO3MOXHa HCOAHO3HAYHOCTh—«KOH
BCTPECTUII €€ HA I10JIE C I_IBeTaMI/I»),

* TaONMMYHBIN (hU3UKA, XUMHUS U T. ]1.),



* rpapuueckuii (OJIO0K-CXEMBI).

O06o3Ha4yeHus1, NpUMEHsIEMbIE B OJIOK-CXeMaX aJrOpUTMOB, PUBEICHBI B Ta0-
e 1.1,

Ta6numa 1.1 — O603HaueHUs], HCTIOJIB3yeMbIE B OJI0K-CXeMax arOpUTMOB
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[Tpumepsl 6a30BBIX CTPYKTYP aITOPUTMOB MPUBEACHBI Ha pucyHke 1.1.
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Pucynok 1.1- ba3oBbie alrOpuTMUYECKUE CTPYKTYPBHI:

a- CJICOJOBAaHUC, 0- BCTBJICHUC, B- TUKJI KIIOKa).

[Tpumep pa3paboTKu CXeMbl Pa3BETBISIIOLIETOCS alrOpUT™Ma
[TocTanoBka 3aauu. Pazpaborarh cxemy anropuTMa BEIYMCICHUS QYHKIIUU

VscHeHnue 3a1aun. AHAIN3 BRIPAKECHUS JIJIS1 BBIYUCIICHUS 3HaYeHUsI Y TOKa3bl-
BAaeT, YTO B CXEME AJTOPUTMA JIOJDKHA OBITH MIPEAYCMOTPEHA MPOBEPKA 3HAUCHUS X,
MOCJIC YETO BhIYMCIAETCS Y COTVIACHO OJIHOMY M3 JBYX 3aJIaHHBIX BhIpaxeHuil. Cxe-
Ma ajropuTMa mnpejcTaBieHa Ha puc. 1.2.
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PucyHnok 1.2- [TpuMep pa3BeTBISAIONIETOCS AITOPUTMA

3. [lops10K BHINOJTHEHUS 32 JAHNS

3.1. Beibpats niepBoe (ouepeaHoe) 3ananue u3 NeNel-4.
3.2. BeiOpaTh niepBbIi (04epeIHOM ) BapUaHT U3 3aJaHUS.
3.3. [IpounTaTh 1 ySICHUTH 3a/1a4y.

3.4. BoImoHUTS 3a7]a4y: COCTABUTh AITOPUTM 3a7aud WIH MO COCTABICHHOMY
QITOPUTMY 3aMHCATh UCXOAHOE BhIpakeHHE (CHOopMyIUpoBaTh 3a7auy).

3.5. BeImomHUTE MO OUepey Bce BAPHAHTHI BCEX 3aaHM.
3.6. IIpencraBuTh OTYET B JIEKTPOHHOM BHUJE HA MPOBEPKY.

4. BapuaHThI 3aJaHUI
CocTaBHUTH AJITOPUTMBI U HAPUCOBATH OJIOK-CXEMBI CIEAYIOIINX 3a/1a4.

Bapuantsi 3aganus Ne 1 BapuanTtsl 3aganus Ne 2

1 le_e4COSX.
1. Y =(A+2y.aD:;
C




2. Y = (Xl + Al . 2 = Sln(XY _eX)Z

X2y Pe X Xt
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2 2
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A
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8. Y(A+B)(A-B)® QK
9. Y =2 1 wx | A
8. F= tg(e —);
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BapuanTtsl 3aganus Ne3

1. [IycTh naHbl JJIMHBI CTOPOH TPEYTOJIbHUKA. BhIUnCIATE €ro miomais.

2. Brluncnure paccTosiHHE MEXAY ABYMs TOYKAMH Ha IUIOCKOCTH C JaH-

HbIMU KoopauHatamu (X1,y1) u (X2,y2).
3. BBeauTte nojoxxurenbHoe Ynuciao a. Beraucnure:

— IJIOIA/Ib PABHOCTOPOHHETO TPEYTrOJbHUKA CO CTOPOHOM a3
— IJIOIIA/Ib KBAJIpaTa coO CTOPOHOM a3

— IUIOIIAAbL Kpyra ¢ JHAMETPOM a.




4, Brruncnute nnmMHy OKpYKHOCTH, TUIONIAlb Kpyra, 00beM I1apa 3aJaHHo-

TO pajuyca.

S. [TycTte mansl yucna @, b, ¢. Haiitu miomans TpeyroabHUKa, TBE CTOPOHBI
KOTOPOTO PaBHHI @, D, a yrom Mexay 3THMH CTOpOHaMU paBeH C. CuuTaTh, YTO C —

3TO: pajuaHHasi Mepa; rpaJycHas Mepa.

6. [TycTh M3BeCTHBI AJIMHBI CTOPOH a,b,C TpeyroiabHuKa. BeraucinuTe BICO-
2 a+b+c
THI 3TOTO TPEYroJibHUKA M0 hopmysnam: h, = 5\/ p(p—a)(p-b)(p—-c) rme p= Y
2 2

h, = VP(p-a)(P-b)(p—C) h,=—/p(p-a)(P-b)(P-0)

7. JlaHbI KOOpAMHATHI BEPIIMH HEKOTOPOTO TPEYrOJbHUKA. BBIUMCIUTE €T0
TIEPUMETD.

8. B  kBagpar BhoucaHa — OKPYXXHOCTh.  OmnpenenuTh  IUIOHIAJb
3aIITPUXOBAHHON YacTU (PUTYPHI, €CJIM U3BECTHA JJIMHA CTOPOH KBajpara. \

Q. B xBagpar BmmcaHa OKpy>KHOCTb.
OnpenenuTs oMb 3aIITPUXOBAHHOMN YacTH (UTYPHI, €CIIU U3BECTEH \
paanyc OKPY>KHOCTH. \

10. B kBajgpat BnucaHa OKpyXHOCTb. OnpeenuTh III0IIa b

3alITPUXOBAHHON YacTH (PUTYpPBI, €CIIM U3BECTHA JUIMHA CTOPOHBI KBaJipaTa.

=
.
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Bapuanrsl 3ananus Ned

Pa3zpaboTtaTh airopuT™m BBIYUCIEHUS (DYHKIMU. 3HAYCHHsS] apryMEHTOB YCTa-
HOBUTb CaMOCTOSITEIBHO.

1, npu X <1,
1. F(X)=1:2X, npu 1<X <2
AX % npu X >2.

5y o AX? +BX +C, eciuu X >-255.
' 255+ X, eciu X >-255

o A% + B, npu A<B;
A+B®, npu A>B.

4 F- X2 +4, npu X2+ AX +B<0;
' X, npu X2+ AX +B>0.

i, npu X + B> A?;
5. Y=sA+B

1+ X3, npu X + B<A?

A? +B? +C?, e |A=B+C;
6. Y= 1
1+ A+B+C

, eciu |A|< B+C.

A% +B, ecm A<B;
AB, eciiu A > B.

0, mpu X2 +5X +21<100.

0, ectn X < A% +2B:
AX +B?, ecm X > A? +2B.

X244, ecmu X?+AX +B? <0;
X3, eciu X%+ AX +B? >0.

{ , mpu X2 +5X +21>100;
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MeToanyeckue yKa3aHUus K NPAKTHYECKOMY 3aHATHUIO 2
Yunpasasiiomue KoHCTpYKuMu sisbika TII 7.0

Heau 3ansiTus: [IpakTHUecKn OCBOUTH OCHOBHBIE YIIPABIISIOIINE ONEPATOPHI SA3bIKA.
[IpakTryecku MOTPEHUPOBATHCA B UX UCIOJIb30BAaHUU NP COCTABICHUU MPOIPAMM.

2. Pexomenganum:

N3yuuth MaTepuaibl Jiekiuit NeNo4-6.

Kparkasi Teopus

K oneparopam, Mo3BOJSIOMIUM W3 HECKOJBKMX BO3MOYKHBIX BapHAHTOB BbI-
MOJIHEHUSI IPOTPaMMBI (BETBE) BIOpATh TOJILKO OAMH, OTHOCSTCS 1f U case.

YcaoBHblil oneparop if

Onepatop if BeIOMpaeT Mex1y ABYMs BapHaHTaMH pa3BUTHUS COOBITUI:
if <ycaoBue>
then <ommun omepatop>
[else <omun omepaTop>];
OOpaTtuTe BHUMaHUE, YTO Tepes] cjIoBoM else (koryma oHO MPHUCYTCTBYET) CHM-

n.n

BOJI ;" HC CTABUTCA — TaK KaK 3TO pasaCIMT OIICpaTop Ha ABC 4YaCTH.

YcnoBHbll onepatop if paboTaeT ciieyomuM o0pa3oMm:

1. CHavayia BBIYMCIISICTCS 3HAUCHUE <YCIIOBHS™> - 3TO MOXET OBITh
mr000e BeIpaXkeHre, Bo3Bpallaroiiee 3HaueHue Tuma boolean.

2. 3aTeM, eclid B pe3ylibTaTe MojydeHa "uctuHa' (true), TO BBINOJI-
HSETCS OIepaTop, CTOSIIMH IOCIEe KJIUYeBOro cioma then, a ecnu "10xkp"
(false) - Ge3 MOMOMHUTETBHBIX MPOBEPOK BBIMOJIHACTCS ONEPATOP, CTOSIIHUI
nocJie KiroueBoro ciosa else. Eciu ke else-BeTBb OTCYTCTBYET, TO HE BBIMOJI-
HSETCS] HUYETO.

B cnyuae, xorga xaxapiid omneparop if umeeT coOCTBEHHYIO else-BeTBb, OMIHO-
ku He Oynmer. Ho, ecm HEKOTOphIE M3 OMEPAaTOPOB ATOW BETBH HE MMEIOT, MOXKET
BO3HHMKHYTH omuoOka. Kommumsatop s3eika Pascal Bcernma cuuraet, 4to else oTHOCHUTCS
K camomy OnmxHeMy onepatopy if. s Toro uro0b1 n3bexarb ommook, He0OX0 -
MO Bcer/ia (MU 1Mo KpaliHel Mepe NpH HaJIMYUH HECKOJbKHUX BJIIOYKEHHBIX YCIOBHBIX
OTIEpPaTOPOB) YKa3bIBaTh 00a KIIIOUEBBIX CJIOBA, Ia)KE€ €CJIM OJIHA U3 BETBEH OyneT my-
CTOBATh.

N300paxkeHre ycIoBHOTO omneparopa B BHUAE OJIOK-CXEMbl BBITJISIUT CIEIYIO-
KM 00pa3oM: (cieBa — NOJHOE BETBIEHUE ecau-mo-unaye, cripaBa — HETOJIHbINA Ba-
PHAHT BETBIICHUSI eCIuU-mMO)
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3. HOpSIIlOK BbLIINIOJIHEHUS 3aIaHUSL .

3.1. BoiOpate 3 BapuaHTa 3a/1aHus U3 IEPEYHS BAPUAHTOB, MPUBEICHHBIX HUXKE 110
cienyromemy npasuiry: Nemo )KypHainy- nepBoe 3aganue; Nemo xxypHany +3 — BTopoe
3aianue 1 Nero xypHaiy +5 — TpeTbe 3a1aHue (€CIu JOCTUTHYTO OKOHYAaHUE CIIHCKa
BApUAHTOB 3[]JaHUH, TO NIEPEITH B €r0 HAYAJIO).

3.2. O3HaKOMHTHCA C YCIOBHEM 3a/I1aHUS U YSCHUTH €TO.
3.3. CocTaBuTh IpoOrpamMmy Mo 3aJaHUI0.

3.4. OTTpancnupoBaTh NPOrpaMMy Ha U3y4aeMOM SI3bIKE TPOrPAMMUPOBAHHUS U 110-
JYy4YUTH PEIICHUE 3a/1a4u.

3.5. ObopMuTh OTYET JJIs1 KaXKI0M U3 3 3a/1a4, BKJIIOUMB B HETO 3aJ]aHuE, OJIOK-CXEMY
anropuT™Ma (B JIEKTPOHHOM BHJIE), TEKCT porpamMmsl 1 SKrin-shert pesynsraTa BbI-
MOJIHEHUS 3aJaHUs U MIPEJCTABUTh €r0 HA MPOBEPKY.

4. BapuaHThI 32/1aHUI
1. Jlansl Tpu 1ebIX ynciaa. Bo3BecTr B KBampaT OTpHIATEIIBHBIC YHCIA B B Tpe-

THIO CTETICHb — TOJIOKUTEINbHBIE (Ynciio () HE U3MEHSITH).
2. U3 Tpex maHHBIX Ynceln BHIOpATh HAMMEHBIIIEE.
3. U3 Tpex maHHBIX yHMcen BHIOpaTh HAUOOJBIIIEE.
4. VI3 Tpex JaHHBIX YKCEI BRIOpATh HANMEHbINIEE U HauOOJIbIIIee.

5. ITlepepacnpenenuts 3HaueHUs MepeMeHHbIX X U Y Tak, 4TOObI B X 0Ka3aio0Ch

MEHBIIIEE U3 DTUX 3HAYCHUH, a B Y — OoJIbIIIEe.

6. [anbr nBe mepeMenHsble nenoro tumna: A u B. Eciau ux 3HadyeHust He paBHBI, TO
IIPUCBOUTH KaXIOW IMEPEMEHHOU CyMMY JTHUX 3HAYEHHM, a €CIU PABHBI, TO

IMPHUCBOUTH MICPEMCHHBIM HYJICBBIC 3HAYCHUA.



13

7. Jlanbl aBe mepemeHHbIe Lenoro tuna: A u B. Eciu ux 3HaueHus HE paBHBI, TO
IIPUCBOUTHh KAXKIOW NMEPEMEHHOM MAaKCHUMaJIbHOE W3 JTHUX 3HAYEHUW, a €CIU

PaBHBI, TO IIPUCBOUTH IICPCMCHHBIM HYJICBBIC 3HAUCHUAI.

8. Hanbl Tpu nepemennsie: X, Y, Z. Eciau ux 3HaueHUs yHoOpsAI0UYEHBI 110 yObIBA-
HUIO, TO YJIBOUTH UX; B IPOTUBHOM CJlydae 3aMECHHUTh 3HAYCHHUE KaXIOW Iepe-

MEHHOU Ha MPOTUBOIIOI0KHOE.

9. Jlansl Tpu nepemennbie: X, Y, Z. Ecinu ux 3Ha4eHUs yHopsA0UYCHBI 110 BO3pac-
TaHUIO WM YOBIBAHUIO, TO YIBOUTH UX; B IPOTUBHOM Clly4ae 3aMEHUTH 3Haue-

HHUC K&)KIIOﬁ HepeMeHHOﬁ Ha IIPOTHUBOIIOJIOKHOC.

10./laHBI 11€TI0YMCICHHBIC KOOPAMHATH TOYKH HA TJIOCKOCTH. Eciu Touka He Je-
JKAT Ha KOOPJAMHATHBIX OCsIX, TO BbiBecTH 0. Eciin Touka coBnagaeT ¢ HayajioM
KOOpJIMHAT, TO BbIBeCTH |. Ecinm Touka He cOBmajaeT ¢ HadyalloM KOOPAWHAT,

HO JeKUT Ha ocu OX mim OY, TO BBIBECTH COOTBETCTBEHHO 2 W 3.

11./laHbl BelleCTBEHHbIE KOOPAMHATHI TOUKH, HE JeXkKallell Ha KOOpAMHATHBIX
ocsix OX u OY. BeiBecTH HOMEp KOOPJAWHATHOW YETBEPTH, B KOTOPOM HaXo-

JIUTCS TaHHas TOYKa.

12.Ha yucnoBo#t ocu pacronoxensl Tpu Touku: A, B, C. Onpenenuts, Kakas u3
nByx nocineaHux todyek (B mmm C) pacnonoxkena Onmxe K A, U BBIBECTH ITY

TOYKY U €€ PACCTOSTHUE OT TOUKHU A.

13.1aHbl yeThIpe LEJbIX YUCIIA, OJHO U3 KOTOPBIX OTJIIMYHO OT TPEeX APYTUX, PaB-

HBIX MEXy c000i. BriBecTr MOpsIKOBBIM HOMEP ATOTO YHCIA.

14.]1aH HOMEp HEKOTOPOTo roja (MOJ0KUTEIBHOE LEN0e Yncio). BeiBectn cooT-
BETCTBYIOILIMK €My HOMEp CTOJIETUS, YUUTHIBAs, 4TO, K IpUMepy, Hadaiom 20

crosietus Obu1 1901 rog.

15./1an HOMEpP HEKOTOPOTro roja (MOJ0KUTEIIBHOE 1IEN0€ Yucio). BeiBecT yncio
JTHEW B ATOM TOJly, YUYUTHIBasI, YTO OOBIYHBIN IOl HACUUTHIBAET 365 nHEH, a BU-

COKOCHBIN — 366 nHel. BUCOKOCHBIM CUHMTAETCS TOJI, ACNSAIIUicA Ha 4, 3a uc-
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KIIFOUEHHEM TeX rojoB, KoTopble nenstcs Ha 100 m He nenstca Ha 400
(manpumep, roasl 300, 1300 u 1900 He sBiIAOTCS BUCOKOCHBIMH, a 1200 u

2000 — sBistroTCS).

16./1751 JaHHOTO X BBIUMCIHUTH 3HAUCHUE ceaytonieil GyHkiuu f, BelecTBeHHBIC

3HadeHus: —1 ecmu x <=, 0, f(x x: ecnmu 0 <x )=x, <2, 4, ecnu x >= 2.

17.J1511 MaHHOTO X BBIYKMCIIMTH 3HAYEHUE CIeayromie GyHknuu f, mpuHUMAaromei
3HadyeHus 1enoro tuma: 0, ecnu x < 0, f(x 1, ecnu x npunamiexur [0,1), )=

[2,3), ..., —1 ecmu x mpuHaIeKUT [1,2), , [3,4), ... .

18.JlaHo 1IEemoe 4YmcIIo, Jekaiee B auamnasone oT —999 mo 999. BeiBectn cTpoKy
— CJIOBECHOE OIKMCaHWE JIaHHOTO 4Hucia BUAAa "OTPUILIATENHHOE JABY3HAUYHOE

gucio", "HyJeBoe yucio", "Mog0KuTeIbHOE OJJTHO3HAYHOE YUCIIO" U T.I.

19.Jlano nienoe uucio, jexaiiee B auamazone ot 1 10 9999. BeiBectu cTpoKy —
CJIOBECHOE OMHMCAHMWE JJAHHOTO YHCJIa BUJIa "4eTHOE ABY3HAyHOE uucio", "He-

YETHOE YEThIPEX3HAYHOE YHUCIO" U T.I.

20./IBa psIMOYTOJILHUKA 3aJIaHbI JUTHHAMH CTOPOH. OTnpeenuTe, MOKHO JIU TIep-

BBII MPSMOYTOJIBHUK LIEJTMKOM Pa3MECTUTh BO BTOPOM.
21.PemmuTe KBaJipaTHOE ypaBHEHHUE ax+bx+c=0

22.CocTaBUTh MPOTpaMMy, MEUATAOIIYIO 3HAUYCHHE true, eclu YKa3aHHOE BBICKa-
3bIBaHUE SIBJIACTCS MCTUHHBIM, W false B mpoTUBHOM cilydae: maHHasi TpOWKa

N 2_ 2,12
HATypaJbHBIX YKcen a, b, ¢ He sBisgercs Tpoiikoi [Iudaropa, T.e. c“=a“+ b

23.CocTaBuUTh IMporpammy, rnevaTarollyo 3HaueHue true, eclii yKa3aHHOE BBICKa-
3bIBAHUE SBJIAETCS UCTUHHBIM, U false B MpOTUBHOM cilyyae: TaHHBIE YHCTA X,
y ABJIAIOTCA KOOPAUHATAMU TOYKH, JICKAIEH B IEPBOU KOOPAUHATHON YETBEP-

TH.
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24.CocTaBuTh NporpamMmy, revyaTarollylo 3HauYeHHe true, eCiii yKa3aHHOE BBICKa-
3bIBAHUE SBIIACTCS HUCTUHHBIM, U false B MpoTHBHOM cilydae: JaHHas TpOMKa

G 2_ 2. R2
HATypaJbHBIX YKCeN a, b, ¢ sBIsieTcs Tpoiikoii [Tudaropa, T.e. ¢ =a” + b".

25.CocTaBUTh MPOTrpaMMy, TEUATAIONIYIO 3HAYCHHE true, eClu YKa3aHHOE BBICKA-
3bIBaHME SIBJISICTCS UCTUHHBIM, U false B MPOTUBHOM ciydyae: YUCIIO C SABIISIETCS

CpeIHUM apu(hMETUUECKUM Jrces a u b.

26.CocTaBUTh MpOrpaMMy, MeUaTaOINIYI0 3HaUeHHUE true, eciu yKa3aHHOE BBhICKa-
3bIBAHUE SIBJISICTCS UCTUHHBIM, U false B MpOTUBHOM ciydae: YUCIO C SBIISIETCS

CpCaAHHUM I'COMCTPHUUCCKHUM YHUCCII a U b.

27.CocTaBUTh NMpoOrpaMmy, MevyaTaroyto 3Ha4YeHHe true, eciii YKa3aHHOE BbICKa-
3bIBaHUE SIBJISIETCS UCTHHHBIM, M false B NMpoTUBHOM ciydae: cymMMma JABYX

HaTypaJbHBIX YMCEI KpaTHA 2.

28.CocTaBUTh MpOrpaMMy, MEUATAOINIYIO0 3HAUCHHE true, eclu YKa3aHHOE BBICKa-
3bIBaHUE SBJISIETCS MCTUHHBIM, U false B mpoTHBHOM ciydae: MpPOU3BEIACHUE

HATypaJbHBIX YUCEN a U b KPaTHO YHCIY C.

29.CocTaBUTh MPOTrpaMMy, TEUATAIOINIYIO 3HAYCHHE true, eClu YKa3aHHOE BBICKA-
3bIBAHUE SIBIISICTCS WCTHHHBIM, M false B MpOTHBHOM cily4ae: JaHHOE HaTy-

paJIbHOE YMCIIO @ KPaTHO YUCITY b, HO HE KPAaTHO YHCIIY C.

30.CocTaBuTh MpoOrpaMMy, MevaTaroIIylo 3Ha4eHHE true, eciiu yKa3aHHOE BhICKa-
3bIBaHUE SIBJISIETCSI UICTUHHBIM, U false B MPOTUBHOM cilydae: 4ucia a U b BbI-
pakaroT JJIMHBI KaT€TOB OJHOTO MPSIMOYTOJBHOTO TpEyroibHUKa, ¢ U1 d —

JIPYroro. OTH TPEYTOJIbHUKH SBIISIOTCS MOJA00HBIMH.
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MeToanyeckue yKa3aHUus K NPAKTHYECKOMY 3aHATHIO 3
Yupasasiromme oneparopsl CU

1. Henu 3anaTus: [IpakTHyecku OCBOUTH OCHOBHBIE YIIPABIISIOIINAE ONIEPATOPHI
A3bIKa. [[paKTHYECKN MOTPEHUPOBATHCSA B UX UCIIOIB30BAaHUU ITPU COCTABIICHUH MPO-
I'pPaMM.

2. Pexomenganum:

N3yunts maTepuansl aekiui NoNe7 8.

Kparkas Teopus.
Yupasasomue onepatopsl. Oneparopsl nepexoaa 1 HHKJIOB.

OmnepaTop YCIOBHOI'O Iepexoia If.

Omneparop If... gaer BO3MOXHOCTh B 3aBUCUMOCTU OT YCJIOBHSI BBIIOJHATH Ty WJIM HUHYIO BETBb
nporpammel. CHUHTaKCHUC OnepaTropa CleIyrOUIu:

If ycnoBue BbipaxeHnuel else BbipaxeHue2;

VYcnoBue N0MKHO JaBaTh pe3yibTaT B BUJE JIOTUYECKOTO 3HAYEHUS HCTUHHOCTHU WM JIOXK-
HOCTH. Bpipaxkenuel OyneT BBIMONHATHCS €CIH yCIOBHE UCTUHHO. BripaskeHne?2 OyneT BBIIOJI-
HATBCS €CIIN YCIOBHE JIOKHO.

CymiecTByeT COKpalIeHHBI BapHaHT onepaTopa:
If ycnoBue BeIpaxkenuel

[Tpumep. OnpenenuTs, sSBIsETCS U BBEACHHOE YHUCIO JHEM HEJENH, T.€. BXOIUT JIM YHUCIIO B JUa-
na3o” ot 1 1o 7.

#include <stdio.h>

int A;
main()
{

printf("? ");

scanf("%d",&A);
if (A<1)|(A>T7))
printf("Error %d\n",A);

else printf("OK %d\n",A);
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Bripaxxenue ycnoBus (A<1) || (A>7) 6ynet naBatb TRUE, ecnu Boimonasercs A<l wim A>7 - B
9TOM city4ae BeImojHsercs Betka printf('Error ',A);, nnaue Betka printf('OK ',A);.

CymiecTByeT npyroii BapuaHT 3anucu oneparopa If ... [Ipumep:
#include <stdio.h>
main()
{
inty,t;
printf("? ");
scanf("%d",&t);
y=(t>0)? t*10: t-10; /* if t>0 y=t*10 else y=t-10;*/
printf("OK %d\n",y);
¥

B naHHOM BapumaHTe BHJ omeparopa MoKa3aH B KOMMEHTApHsIX.

Omneparop switch... case MHOYECTBEHHOIO BBI6ODa U3 MCHIO.

OnepaTop switch... case HCIIOJIB3YCTCA B CiIydae, Koraa HCO6XOI[I/IMO AHAJIU3UPOBATH MICPEMCH-
HYO U B 3aBUCUMOCTH OT €€ 3HAYCHUA IIPOU3BOAUTL TC WM HHBIC JIENCTBUSL. PaCCMOTpI/IM pu-
MCEDp. C KJIaBUaTypPbl BBOAATCA 6YKB]':>I JJaTUHCKOI'O aﬂq)aBI/ITBI. B 3aBucumocTu ot 6YKBBI IMpOn3BC-
CTH T€ HJIH MHBIC NCUCTBHS.

#include <stdio.h>

char A;
main()
{
printf("? ");

scanf("%c",&A);
switch (A) {

case 'c: printf(" smoll %c\n",A); break; /* Beixoa u3 Giioka */
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case 'F"
case 'G": printf(" big %c\n",A);
break;

default: printf("Error %c\n",A);

B naHHOM IpuMepe eciid BBEICH CHMBOJ ¢, TO BbimosHsercs printf(" smoll %c\n",A);, eciiu BBO-
nuTes 3ariaBabie OykBol F min G, To Bhinonusercs printf(" big %c\n",A);, eciiu He OIUH U3 pac-
CMOTPEHHBIX CHMBOJIOB HE BBOAWTCS, TO Bbimosnusercs printf("Error %c\n",A);.

Omneparop nukia ¢ nocryciosueM do... while

J171s1 TOBTOPEHHSI HEKOTOPOTO0 MHOYKECTBAa KOMaH/T HECKOJIBKO Pa3 MOXKHO HCIIOJIb30BaTh OIIEPaTop
do... while. Paccmorpum mpumep.

#include <stdio.h>
main()
{
int A;
do {
printf("Zifra? ");
scanf("%d",&A);
printf("Error %d\n",A);
} while (I(A ==9));

printf("OK %d\n",A);

C kmaBuatypsl BBOAUTCS uucio. Bemmonnsercs omeparop printf("Error %d\n",A);. lanee
UJICT aHaJIM3 - PABHO YUCIIO 9 WIIM HET, €CJIM HE PAaBHO, CHOBA BBITIOJIHSETCS TEIIO ITUKJIA:

printf("Zifra? ");
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scanf("%d",&A);
printf("Error %d\n",A).

Ecnu 4ucno paBHo 9, To BeimosHsiercs oneparop printf("OK %d\n",A); u pabota mukiia
3aKaHYHBACTCS.

['maBHO# ocoOeHHOCTRIO onieparopa do... while sBiseTcs TOT GakT, 9TO TENO IHMKIA, 3aKIFOYCH-
HOe Mexay orepaTopamu do u while BbITOTHSAETCS XOTs ObI OTUH pa3, T.€. BHAYaJe BBITIOJIHSCT-
Csl TEJIO LIMKIJIA, a 3aTeM HJCT aHAJIU3 YCIOBHSL.

Takum oOpa3om, CMBICT paccCMaTPUBAEMOTI'0 OllepaTopa 3aKIYaeTcs B cienyromeM: "BeimoiaHsii
TEJO IUKJIA JI0 TeX MOp, TOKa HICTUHHO YCIOBUE".

Onepartop nukia ¢ opeayciaosuem while

Omneparop while... B otiuuue ot do... while BHauane aHanM3UpPyeT YCIOBUE, a 3aTEM BBITIOIHSET
TEJIO UKJIA.

[Tpumep.

#include <stdio.h>

main()
{
int A,
A=0;
while (A 1=9)
{
printf("Zifra? ");
scanf("%d",&A);
printf("Error %d\n",A);
k

printf("OK %d\n",A);
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B nannom npumMepe nuHUIIMANM3UpoBaHa nepemenHas A:=0;. DTo clienaHo, IOTOMY 4TO
BHauaJse UJET aHajau3 paBHa oHa 9 unu HeT. Ecnu He paBHA, TO BBIOJIHIETCS TENO HUKIa. CMBICT
paccMaTpUBaEMOro OIEPATOPA 3AKIIIOYAETCS B CIACAYIOLIEM:

«IToxa HCTUHHO YCJIOBUE BBIIIOJIHAN TEJIO HUKIA».

OmnepaTop IMKIa ¢ HapaMeTPOM for

Omnepatop for... ucmonp3yercss Korjaa M3BECTHO CKOJIBKO pa3 HEOOXOAWMO BBIIOJIHUTH TEJO IHK-
Ja, HO ATOT omepaTop ropasjaa rudue no cpasHenuio ¢ [lackanem. Paccmorpum mpumep.

#include <stdio.h>
int A,
main()
{
for (A = 1; A <=5; A++) [* A++ o3nauaer A=A+1 */

printf("Zifra %d\n",A);

B aToM mpumepe A XpaHUT COCTOsSIHUE cueTuHKa Iukia. [lepBoHadansHo A:=1. Beimonusercs
orneparop printf("Zifra %d\n",A). Jlanee 3HaueHne A yBenTu4InBaeTCs Ha eauHuUIly. et anamus
A<=5 unu Het. Ecnu A Gonbliie 5, TO MUK 3akaHuMBaeT padory. Eciu HeT, TO CHOBA BHITIONMHS-
ercs orepatop printf("Zifra %d\n",A).

B CJICAYIOLIEM IIPUMECPE PACCMOTPUM BAPUAHT OII€paTopa fOI‘..., KOTla Ha4aJIbHOC 3HAYCHUE IICPC-
MEHHOM 0O0JIbIIIe KOHEYHOTI'0, a IICPEMCHHAA BO BpEM:I pa6OTH [OUKJIa YMCHBIIACTCA Ha CANHULLY.

#include <stdio.h>
int A,
main()
{
for (A =5; A >=1; A--) I* A-- o3nauaer A=A-1*/

printf("Zifra %d\n",A);
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CymiecTByeT MHOXKECTBO MOou(UKaIuii onieparopa for..., Hampumep:
- MYCTOMW OIeparTop - A1 BPEMEHHOU 3aJI€PKKH:
for (n=1;n <=10000;n++)
; /* mycToii onepartop */
- HCIIOJIB30BAHUEC pa3JIMYHOrO Hiara:
for (n=1;n <=230;n=n+10)
- U'BMCHCHHC IICPCMCHHBIX !
for (x=2;n*n <=476;n=5*x++)

PaccmoTrpum npumep, B KOTOPOM MHULIMAIU3UPYIOTCS JIBE IEPEMEHHBIE U Ka)KJasl U3 KOTO-
PBIX, U3MEHAETCS IIOCIIE UTEPALUU LIUKIIA:

#include <stdio.h>
#define f 30
#define n 19
main()
{
intyt;
for (y = 1,t=f; y<=16; y++,t+=n) /*t+=n o3nauaer t=t+n*/ printf("" %3d %7d\n",y,t);
¥

3. [TopsiioK BHINOJIHEHHUSI 32 IAHUA

3.1. BoiOpate 3 BapuaHTa 3a/1aHus U3 IEPEYHS BApUAHTOB, IPUBEICHHBIX HUXKE 110
cienyromemMy npasuiry: Nero )ypHaity- nepBoe 3aganue; Nermo xypHainy +3 — BTopoe
3aganue U Nero xKypHaily +5 — TpeThe 3aaHHe (€CIIM JOCTUTHYTO OKOHUAHUE CIHCKa
BApUAHTOB 3[IJaHUM, TO MEPEHUTH B €r0 HAYaJIo).

3.2. O3HaKOMHUTHCS C YCIOBHEM 3aJ]aHUs U YACHUTD €TO0.
3.3. CocTaBuTh IpoOrpamMmy Mo 3aJaHUIO.

3.4. OTTpancaupoBaTh NPOrpaMMy Ha U3y4aeMOM SI3bIKE TPOrPAMMUPOBAHMS U 110-
JYYUTh PEUICHUE 3a]Ia4U.

3.5. Opopmuts oTueT I KaKI0M U3 3 3a/1a4, BKIIOUKUB B HETO 3aJjaHue, OJI0K-CXEeMY
anropuT™Ma (B AIEKTPOHHOM BHUJIE), TEKCT porpaMmel u SKrin-shert pesynsrara BbI-
TIOJTHEHUSI 3aJ1aHUs U TIPEJICTABUTH €ro Ha MPOBEPKY.



22
4. BapuaHThI 32/1aHUI

Pewums 3a0auu, ucnonv3ys onepamop ycioenozo nepexooa if

1. Hauwl nevictButenbHble yncia A,B,C,D. BbIssiCHUTH, MOXHO JIU YMECTUTh MPSIMOYTOJBHUK CO
cropoHamu A,B BHYTpH npsMoyroJjibHUKa co ctopoHamu C,D.

2. Jla"bl eCTBUTENbHBIC YKCTA X, Y, Z. HaliTH MUHUMAaIbHOE U3 HUX.

3. Jlanbl pecTBUTENBHBIC MOJOXKUTENbHBIE yncia A,B,C. BeIICHUTB, TIPOHIET M KUPIUY C Peo-
pamu A,B,C B IpsIMOYrojibHOE OTBEPCTHE CO CTOPOHAMH X, Y.

4.0npenenuts, nexut M Touka D(c,b), rme c=+v/al+a2, b=al+0,7a3, suyrpu npsamo-
yrosbHuKa (al,a2,a3 - mpOU3BOJIbHBIE YUCIIA)

y
5

0 10

5. BBISICHUTH, CYIIECTBYET JIM TPEYTrOJIbHUK C KoopauHatamu BepmivH A(x1,yl), B(x2,y2),
C(x3.,y3), ecnu J1a, TO HANTH €ro TIOUIA/Ib.

6. lansl neiictButenbHble uncia A,B,C. [IpoBeputs BoinonaHA0OTCS J1 HepaBeHcTBa A<B<C, ecnu
na, To mpucBonTh A=B+C nnaue A=C-B.

7. laHbl ACUCTBUTENBHBIC YHCIA X,y. BorunciuTh 3HaueHne pyHkimn z=log(x-y)-x/y

8. Ha niockocTtu pacnoyioxkeHa OKpyKHOCTb paguyca R ¢ ieHTpom B Hayasne KoopauHaT
OnpenenuTs MON0KEHUE TOYKU X ¢ KoopauHaTamu (A,B) OTHOCUTENHHO OKPYKHOCTH.

9. lanb! kpyr paauyca R u kBagpar co ctopoHoit A. OnpenenuTs UX B3aUMHOE ITOJI0XKEHHE.
10. BriBectu Ha niedats nepeMeHHble A,B,C B opsiike UX BO3pacTaHus
11. IIpoBepurts, kakue u3 ynucen A,B,C,D npunamexar uatepsany (1,25).

12. I[aHLI ﬂeﬁCTBHTeHLHBIC qucia A,B Ecnu onu o0a OTpULATCIIBHLIC, TO 3daMCHUTL KaKI0C U3
HUX €T0 KBaApaToM, NMHAYC IMMOJIOKUTCIBbHBIC U3 HUX YBCIIMYUTH B IBA pa3a.

13. BblsicHUTH, CyHIeCTBYeT JM TPEYroJdbHUK ¢ KoopauHatamu BepmmH — A(x1,yl),
B(x2,y2),C(x3,y3).

14. lanbl neiicTBUTENbHBIC YMCIA X,Y. Boraucnuts 3Hauenne yHkumun z=log(x/y)-1/x

15. I[aHLI ﬂeﬁCTBHTeHLHLIC quciia A,B Ecau onu oba HCOTPULATCIIBHBIC, TO 3aMCHUTDH KaKA0C U3
HHUX €TI0 Ky6OM, HHa4YC OTPpULATCIIBbHBIC U3 HUX 3aMCHUTH UX MOAYJISIMU.

16. lanbel mmomans kBaapara S1 m kpyra S2. OnpenenuTh MOMECTUTCS JIM KPYr B KBajapar U
HA000pOT.



23

17. Ha miiockocTH pacmioiokeHa OKpYKHOCTh paauyca R ¢ nmeHTpoM B Hagane koopauHat. Omnpene-
JUTh, Jexat i Touku A(x1,yl) u B(x2,y2) Ha OKpy>KHOCTH.

18. CoctaBUThH ITPOrpaMMy BBIYMCIIEHUSI KOPHENH CUCTEMBI YPAaBHEHUH C IBYMsI HEM3BECTHBIMU

alx+bly = c1
MetoqoM Kpamepa. [IpBepuThb, 4TO IIIaBHBIN onpeaeIuTeNlb He paBeH 0.

az2x+b2y =c2

19. Hausr geiictBurensubie yncia A,B,C,D. BbIsICHUTb, MOXKHO JM YMECTUTH MPSMOYTOJIBHUK CO
cropoHamu A,B BHyTpH npsMoyrojibHUKa co ctropoHamu C,D.

20. BeiBectn Ha neuath nepemeHHbie A,B,C B mopsake ux yObIBaHUS

21. Jlanbl [efiCTBUTENbHBIE YUCIA X, Y, Z. HallTu MakcuManbHOE U3 HUX.

22. IlpoBepurts, kakue u3 uyucen A,B,C,D ne npunamiexat unrepnany (3,15).

23. Jlaubl 1efiCTBUTEbHBIC YMCIIA X,Y. BBIUHMCIUTD 3HAUeHHE GQYHKIMH z=In(X)-X/y

24. HaHH JEUCTBUTEIILHBIC YHCIa A,B Ecau onu umerot Pa3HbIC 3HAKHW, TO HAIlCYAaTaTb UX IIPOU3-
BCACHHUEC, NHAYC HAIICYATATh UX KBaApPaThbl

25. BbIACHUTH, CYIIECTBYET JM TPEYroiabHUK C jyinHaMu ctopoH A,B,C. Ecniu ga, To Haiitu ero
IUIOIIAb.

26. JlaHbl IeCTBUTENIBHBIC YNCHA X,Y. BbIUnCINTh 3HaueHne QyHKIMK z=arcsin(X)-Y
27. JlaHbl IeHCTBUTENbHBIC YHCHA X,Y,Z. [[0dyduTh MaKCUMaIbHOE U3 HUX 110 MOAYIIO

28. Jlanbl eficTBUTENbHBIEC YHUCA X,Y. BhruncnuTe 3HaueHue GyHKIuM z=arcsin(x+y)

29. Ha xakom u3 untepsanos (—o0;k1), (k1 k2),(k2;+00) nexur touka ¢ koopausaroii x?
k1, k2, X - npousBosbHbIC YKcia, npudeM k1<k2.

30. Jlexxar nu o6e Touku D(al;bl) u C(a2;b2) Buyrpu kpyra paguyca R ¢ neHTpoM B Havaie Koop-
nuHat? Eciu Takoil TOYKM HET, BBIIATh COOTBETCTBYIOIIEE COOOIICHHE.

Pewtump 3a0auu, ucnonwviys ece 6udbl YUK108

1. Haiitu cpeagnaee apudMeTHIECKOE MOIOKUTEIHHBIX YHCEN, BBEICHHBIX C KIaBHaTypsl. Beero BBectn N pazimmyHBIX
YHUCeTI.

2. Bsectu c xnaBuarypsl N uncen. HaliTu cymmy TeX W3 HEX, KOTOPbIE IPUHAANIEKAT HHTEpBATY (2;9).
3. Jlna N BBeIEHHBIX C KJIABUATYpPbl YUCET HAUTH CyMMY MOJIOKUTEIbHBIX KPaTHBIX 3.
4. Jns apupmernueckoii nporpeccuu 4, 9, 14, 19... HaliTh nepBble N WICHOB 3TOH MPOTPECCHU.

5. Haiit cyMmmy oTpHIaTenbHBIX 3HaUCHHH QyHKIMU Z=SiN(5-X)/COS(X-2) mis X, U3MEHSIOIIETOCs Ha OTPE3KE
[-5,12] ¢ marom 1.

6. Haiiti cpenaee apudmMeTndeckoe OTPULIATEIBHBIX YHCEI, BBEACHHBIX ¢ KIaBHaTyphl. Beero BBecTd N pa3nudHbIX
quced.
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7. Haiitu cpennee apudmeTnueckoe Yuces, MPUHAIISKAMUX 0Tpe3Ky [2,184], kpaTHBIX 2 U BBEJIEHHBIX C KJIABHATYPHI.
Bcero BeecTu N pa3ianuHbIX 4HCed.

8.Haiiti cymmy 3HadeHwit QyHKIuH, 6ombmux 2 Z=Sin(1/X)+5c0s(1/(X-3))+X mis X, H3MEHSOIIEToCs Ha OTpe3kKe [-
3,8] c marom 1.

9.HaiiTy n 4JIEHOB IOCJIENOBATENLHOCTH X1 =Xp =X3 =1;
Xk =Xk1 FXkes.

10. Beruucauthk nocinenoBaTelbHOCTh N uncen Ag =X,
A =2, A=A -Aro,

11. Jos x1 =0,3 u x, =-0,3 Haittu x, =k+sin(Xy.2) wis K, usmenstrorierocs ciexyromum oopasom: k = 3,4,...,14.
12. CocrtaBuTh TabIMIly IIEpPEeBOAA AFOWMOB B CAHTHUMETPHI UL paccTosiHui oT 1 10 13 mroiiMoB ¢ marowm 1.

13. BeiBecTu Ha neyarsh 3HaueHHs GyHKIMH, MeHbIHe 2, Z=SiN(1/X)+5c0S(X-3)+X mast X, U3MEHSIOLIEroCs Ha OTPE3Ke
[-7,4] ¢ marom 1.

14.Hanevaratp Tabnuily 3HaueHUH QYHKIUU
Y = tg(x/b)+x/(b-2) mnst x, m3mensiromierocst ot 0 1o 10 ¢ mrarom 1 (b - mpon3BoNbHOE YKCTIO).

15. Beruucauts N -bpIii 4JIEH HOCIIEA0BATEILHOCTH
Xk = Xk-2 “Xk-1, Xo = 2,4 x,=3,8.

16. CocraButh Tabnuiy nepeBojaa cyTok (ot 1 go 7) B 9ackl, MUHYTHI, CEKYHIBL.
17. Beruucauth N-bIH YWIEH IIOCIEI0BATEILHOCTH
Xk = Xir + (23X + 1, Xy =-1, X, =1,38.
18. HameuartaTs 3HaYeHHS QYHKIHUN
z = 1/(x-2)+1/(x-5)+In(12,8-X) st X, u3MeHsromierocs Ha orpeske [-4,14] ¢ marom 1.

19. BeiBecTH Ha nevyaTh OTpHIATENbHBIC 3HaUCHUS QYHKIMH z=sin(5-X)/C0S(X-2) m1s X, U3MEHSIOIIErocs Ha OTPE3Ke
[-6,13] ¢ marom 1 (yuecTh 001aCTh JONYCTUMBIX 3HAYCHUH DYHKIUH).

20. W3 N BBeACHHBIX C KJIaBUATYphl YKCEN HareyaTaTb KpaTHble 3 U MeHbLIUE 58.

21. Bsecrtu ¢ knaBuatypsl N uncen. HamedaraTthe Te W3 HHX, KOTOpbIe MpHHAMISKAT HHTEpBany (1,11) u sBIstoTCS
YETHBIMHU.

22. W3 N BBEJCHHBIX C KJIaBUATYPHI YHCE HAaleyaTaTh MOJIOKHUTEIbHbIC, KPaTHBIE 3.

23. BeiBecTu Ha eyaTh 3HAYCHUS QYHKIIUU
z = sin(x/(x-2)), naxomsuuecs B uarepsaie (-0,4;0,8) s X, u3menstonierocst ot 8 10 -6 ¢ marom 1.

24. Bseectu c knaBuaTypsl N unces. HaneuaraTs Te n3 HUX, KOTOpbIE NPUHAAJIEKAT HHTEpBay (2;9).

25. Jlns reomeTpHuecKkoi mporpeccuu 2, 6, 18, 54, 162 ... onpenenuts nepsbie N WICHOB 3TON MPOrPECCHH.
26. Bsecru ¢ knaBuatypsi N uncen. Hanedatars Te W3 HUX, KOTOpPBIE He IpHHATEKAT nHTEepBay (1;5).
27. Haiity n 4JI€HOB IOCIIENOBATEILHOCTH X1 =Xo =X3 =1; X =Xy.1 -2X3.

28. BpIUMCINUTh HOCIEN0BATEIBHOCTE N uncen Ag =X,
A =2, Ax=Ar1 T A

29. CocraButh TabIMIy NepeBoaa KuiorpaMmoB (0T 1 10 13) B rpamMMBI ¢ miarom

30. Haiitu cymmy 3Hauenuil Gpynkuun Y=COS(X/A)+x/(A-2) aust x, usmensiromierocst ot 2 jo 13 ¢ marom 1 (A -
MPOU3BOJILHOE YHCIIO).



25

MeToanueckne YKa3aHUusl K NMPAKTUYECKOMY 3aHITHIO 4

Penienue 3agau B Java

1. leab 3aHaTHSA:
BripaboTaTh yMeHUSI M HABBIKKA COCTABJISATH TUIIOBBIC TPOTPAMMBI PEIIICHUS 3a/1a4 Ha
BBIOPAHHOM $I3bIKE TPOTPAMMUPOBAHUS.

2. PekomeHganum:
N3yunts MaTepuaisl ekiuit NeNel12-14,

Kparkas reopus

Bba3oBEIM »i1EMEHTOM 06”I>GKTHO-OpI/ICHTI/IpOBaHHOFO MMporpaMMHpOBaHHA B SA3BIKC Java gBisgercs
Kkiacc. B sroi riaBse Bul HAYy4YHUTCCh CO34aBaTb W paCclIUpATh CBOU CcOOCTBEHHEIE KJIaCCHI, pa60—
TaTb C OK3CEMIIIKIPAMHA O3TUX KJIACCOB U HAYHCTC HMCII0JIB30BaTh MOIIb OG"I:GKTHO-OpI/ICHTI/IPOBaHHOFO
noaxoaa. HamomuuM, 4To Kitaccel B Java He 0053aTelIbHO JIOJDKHBI COEpKaTh MeToa main. Exun-
CTBEHHOE HAa3HA4YECHHUE ITOT0 METOJIa — YKa3aTb MHTEPIIPETAaTOpy Java, OTKy/1a Ha/Jl0 HAYNHATh BbI-
IMOJIHCHUEC ITPOI'PpaMMBI. I[J'IH TOro, 4TOOBI C0O34aTh KJIaCC, 10CTAaTOYHO UMCTH I/ICXO,ZLHBII71 (1)8,171]'[, B KO-
TOPOM OYyJeT MPHUCYTCTBOBATH KIIIOYCBOE CIOBO class, v BCie 32 HUM — JOIYCTHMBIN UICHTH(U-
KaTop U I1apa (1)I/IprHLIX CKOOOK JJIs1 €ro Telia.

class Point {

}

3AMEYAHUE
Nwms ucxomnoro ¢aiina Java 10KHO COOTBETCTBOBATh UMEHH XPaHSIIErocs B HEM Kiacca. Peructp
OYKB BaK€H U B UMEHHM KJIacca, U B UMEHU (aiina.

Knacc —»o1o mabnon s cozmaHus oObekra. Kiacc onpenenser CTpyKTypy OOBEKTa H
ero mMemoosi, oopasyromue (yHKIMOHAIBHBIM uHTepdeiic. B mpouecce BbimonHeHus Java-
IpOTrpaMMbl CHCTEMA MCIIOJIb3YeT ONPEAENICHHUs KJIACCOB Ul CO3JaHMs MpEICTaBUTENEN KIIAacCOB.
[IpencTaBuTeny SIBISIOTCA PEATBHBIMH 00bekmamuy. TEPMUHBI «IPEACTAaBUTENbY, «IK3EMIUIIP» U
«00BeKT» B3anMo3aMeHseMbl. Hike npuBenena obmas popma onpeeneHus Kiacca.

class uma_xnacca extends uma_cynepknacca { type nepemennasnl _obdvekma:
type nepemennanal_oodvekma:

type nepemennaaN_oovekma:

type umamemooal (cnucox_napamempos) { meno memooa;

}

type umamemooal(cnucox_napamempos) { meno memooa;

}
type umsa memooaM(cnucox_napamempog) { meno memooa;
}
}

KiroueBoe cioBo extends ykaspIBaeT Ha TO, YTO «UMs_KIAcca» — 3TO TOAKIACC Kiac-
ca «ums_cynepkiacca». Bo rmaBe kiaccoBod uepapxuu Java CTOUT €TMHCTBEHHBINA €€ BCTPOCHHBIN
kimacc — Object. Eciiu BB XOTUTE €O31aTh MOAKIACC HEMOCPEICTBEHHO TOr0 Kjacca, KIIFoUeBOe
cioBoO extends U ciemyromee 3a HUM MMl CYIEepKIacca MOXXHO OIMYCTUTh — TPAHCISATOP BKIFOUHT
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UX B Ballle OIpeesieHue aBTOMaTu4YecKu. [IpumepomM MokeT ciayxuTh kiacc Point, mpuBeneHHBIN
paHee.

Ilepemennbie npeacraBureiei (instance variables)

JlaHHbIe MHKANCYIUPYIOTCS B KJIAacC IyTeM OOBSIBICHUS MEPEMEHHBIX MEXIY OTKPHIBAIOIICH H 3a-
KpbIBafOLIeH (UTypHBIMA CKOOKaMH, BBLICIAIONIMMYU B ONPENEIICHUH KJIacca ero Teno. DTH mepe-
MEHHBIE OOBSABISIOTCS TOYHO TaK K€, KaK OOBSABISUIUCH JIOKAIBHBIE NTEPEMEHHBIC B MPEIBITYIIIX
npumepax. EquHCTBEHHOE OTIMYME COCTOUT B TOM, YTO HMX HAJ0 OOBSBISATH BHE METOJOB, B TOM
qucie BHEe MeToa main. Hike npuseznien pparmeHT koja, B KoTopoM 00bsiBiIeH Kiace Point ¢ 1By-
Ml IEpEMEHHBIMH THIIA int.

class Point { int x, y;

}

B kxaudecTBe THIA IS HIEPEMEHHBIX 00BEKTOB MOXKHO HCIIOJIb30BaTh KaK JIOOOH M3 MPOCTHIX THIIOB
TaK U KjiaccoBble TUIBL. CKOPO Mbl J00aBUM K MPHBEIEHHOMY BBIIIE KJIacCy METOJ main, YTOObI
€r0 MO>KHO OBIJIO 3aITyCTUTh U3 KOMaHTHOW CTPOKH U CO3JaTh HECKOJIBKO OOBEKTOB.

Omnepartop new

Omneparop new co3/1aeT IK3EMILISP YKa3aHHOTO KJIacca M BO3BPALIAET CCHUIKY HAa BHOBB CO3JaHHBIN
00bekT. Hike mpuBesieH nmpuMep CO3MaHUS U MPUCBAWBAaHHUE MEPEMEHHOM p AK3EMIUIIpa Kiacca
Point.

Point p = new Point();

Bb1 MokeTe co3/1aTh HECKOJIBKO CCHUIOK Ha OJIUH U TOT ke 00bekT. [IpuBeneHHas HIbKe mporpaMMa
CO3/aeT JIBa Pa3IMYHBIX 00BEKTa Kiacca Point U B KKl W3 HUX 3aHOCHUT CBOM COOCTBEHHBIC
3HaueHus. OnepaTop ToUKa UCIONb3YeTCs AJIs JOCTYIa K MEPEMEHHBIM U METOZIaM 00BbEKTa.

class TwoPoints {

public static void main(String args[]) {
Point p1 = new Point();

Point p2 = new Point();

pl.x = 10;
ply = 20;
p2.x=42;
p2.y=99;

System.out.printin(*x =" + pl.x+ "y ="+ pl.y);
System.out.printin(*x= "+p2.x+"y="+py);
1}

B sTOM npumepe cHOBa ucnonb30Balics kinacc Point, ObU10 co31aHO /1Ba 00BEKTA ATOTO Kilacca, U UX
MEPEMEHHBIM X U y IPUCBOEHBI Pa3IMuHbIe 3HaueHUs. TakuM o0pa3oM MbI IPOJEMOHCTPUPOBAIIH,
YTO MEepPEeMEHHbIE PAa3IMYHBIX 00BbEKTOB HE3aBHCHUMBI Ha caMoM jeine. Huxke mpuBeneH pe3ysbTar,
MTOJIYYEHHBIN ITPU BBIITOJIHEHUH 3TON IPOrPAMMBI.

C:\> Java TwoPoints

x=10y=20
x=42y=99
3AMEYAHUE

[TockonpKy Mpu 3amycke HHTEPIIPETaTOpa Mbl yKa3alu B KOMaHIHOM cTpoke He kiacc Point, a
kiacc TwoPoints, meTon main kiacca Point 66u1 TOJTHOCTBIO MPOUTHOPUPOBaH. Jlo6aBUM B Kitacc
Point MeTos main u, TeM caMbIM, IOJTyYUM 3aKOHYEHHYIO TPOrpaMMy.

class Point { int x, y;
public static void main(String args[]) {
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Point p = new Point();

px=10;

p.y = 20;

System.out.printin(*’x= "+ px+"y=""+p.y);
}}

OO0bsiBJIeHUE METO10B

MeTopl - 3TO MOANPOTrpaMMbl, MPUCOEAMHEHHbIE K KOHKPETHBIM OIpeneieHusM KiaccoB. OHu
OTIHMCHIBAIOTCS BHYTPH OIPEICIICHHSI KJlacca Ha TOM e YPOBHE, UTO M IIepeMeHHbIe 00beKTOB. [Ipu
00BSBICHUN METO/Ia 3a/1al0TCS THUIT BO3BPAILlaéMOT0 UM pe3yNbTara U CIHCOK napamerpoB. Obmas
dbopMa 0OBSABICHHS METO/Ia TAKOBA!

mun umsa_memooa (cnucok popmanvuvix napamempos) {

meno memooa:

}

Tun pe3yabTara, KOTOPBIA JODKEH BO3BpAIaTh METOJ] MOKET OBITH JIFOOBIM, B TOM YHUCIIC H THIIOM
void - B Tex citydasix, KOrjia BO3BpallaTh pe3yiabraT He TpeodyeTcs. Cucok (OopMabHBIX MapaMeT-
POB - 3TO MOCJICIOBATEIILHOCTD Tap TUI-UACHTU(UKATOP, pa3/IeICHHBIX 3ansaThiMU. Ecii y MeToia
napaMeTpbl OTCYTCTBYIOT, TO MOCIIE UMEHH METO/1a JOJDKHBI CTOSITh ITyCThIE KPYTJIble CKOOKHU.

class Point { int x, y;

void init(int a, int b) {

xX=a;
Y=b;
1}

Bb130B MeTO12

B Java oTcyTcTBYET BO3MOKHOCTB II€peAady apaMeTpoB 1o ccblike Ha NPUMUTUBHBIN THIl. B Java
BCE ITApaMeTpbl IPUMUTUBHBIX TUIIOB MEPENAIOTCS N0 3HAYEHUIO, 3 3TO 0O3HAYAET, YTO Y METO/1a HET
JI0OCTylIa K HMCXOJHOW NEPEMEHHOM, HCIOJIb30BAHHOM B KAauyecTBE IapaMeTpa. 3aMETUM, UTO BCE
00BEKTHI MEPEAIOTCS O CCHUIKE, MOKHO U3MEHSTh COJIEP)KUMOE TOTO 00BEKTa, Ha KOTOPBIN CChI-
JIAeTCs JaHHas IEpEeMEHHas.

CkpbITHE NEPpEMEHHBIX NPEICTABUTEICH

B s3p1ke Java He momyckaercs MCIONIb30BaHUE B OJHOM MJIM BO BJIOXKEHHBIX 00JIACTAX BUIUMOCTH
ABYX JIOKAJIBHBIX IEPEMCHHBIX C OANHAKOBBIMU UMCHAMMU. I/IHTepeCHO OTMCTHUTD, UYTO IIPHU 3TOM HC
3arpeuacTcs 0OBSABIIATH Q)opMaanme napamMeTpel METOA0B, YbW UMCHA COBIIAalOT C UMCHAMU I1C-
pEMEHHBIX MpejacTaBuTeneil. JlapaiiTe paccMOTpUM B KauecTBE IPUMEPA HHYIO BEPCHIO METOJA init,
B KOTOpPO# (hopManbHBIM IapaMeTpaM JaHbl UMEHA X U Yy, a JUIs JOCTYyNa K OJHOMMEHHBIM Iepe-
MCHHBIM TCKYIICTO 00BeEKTa HCIOJIB3YCTCA CChLIIKA this.

class Point { int x, y;

void init(int x, int y) {

this.x = x;

thisy=y}}

class TwoPointsInit {

public static void main(String args[]) {

Point p1 = new Point();

Point p2 = new Point();

pl.init(10,20);

p2.init(42,99);

System.out.printin(*'x =" + pl.x + " y = ee + p-lLy);

System.out.printinC’x =" + p2.x + " y =ee + p2.y);

1}
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KoncTpykTopsl

Nuannmanu3upoBaTh BCce MEPEMEHHBIE KIacca BCAKUN pa3, KOT/Ia CO3JAaeTCA €ro OYepeHON mpe-
CTaBHUTENb — JIOBOJIBHO YTOMHTEIBHOE JIEJI0 JaXKe B TOM Ciydae, KOrja B KJIacce MMEIOTCs (PyHK-
UM, noo0HbIe MeToay init. s 3Toro B Java mpeaycMOTpeHsl clielualbHble METO/bI, Ha3bIBae-
Mbl€ KOHCTpYKTOpaMu. KOHCTpyKTOp — 3TO METOA Kilacca, KOTOPbI MHUIMAIU3UPYET HOBBIA 00b-
eKT TocJIe ero co3fanus. VIMs KOHCTpyKTOpa Bcerja cogsnadaenm ¢ UMEHEM Kilacca, B KOTOPOM OH
pacnonoxeH (Takke, kak u B C++). Y KOHCTPYKTOPOB HET THIIa BO3BpAILAEMOTO PE3yJIbTara -
HUKAKOro, Jaxke void. 3aMeHUM MeToJ init U3 MpeablIyLIero NpuMepa KOHCTPYKTOPOM.

class Point { int x, y;
Point(int x, int y) {

this.x = x;
this.y = y;
1}

class PointCreate {

public static void main(String args[]) {

Point p = new Point(10,20);
System.out.printin(*x ="+ px+"y="+py);

H

[Iporpammuctsr Ha Pascal (Delphi) aist 0603HaueHHsT KOHCTPYKTOPA HUCIONB3YIOT KIIFOYEBOE CIIO-
BO constructor.

CoBMelieHHE METOI0B

SI3pIk Java MO3BOJISIET CO3/1aBaTh HECKOJIBKO METOJOB C OJUHAKOBBIMH MMEHAMHU, HO C Pa3HBIMU
CIHMCKaMHU TapaMeTpoB. Takas TeXHHMKa Has3bIBaeTCs CoBMelleHHeM MertozoB (method
overloading). B kauectBe mpuMepa npuBeieHa Bepcus kiacca Point, B KOTOpoll COBMEIIEHUE Me-
TOJIOB MICIIOJIb30BAHO JJISl OTPE/ICIICHHSI ATbTEPHATUBHOTO KOHCTPYKTOPA, KOTOPBIH HHUIIHATH3HUPY-
€T KOOPJIMHATHI X M y 3HAUCHUSMHU 110 yMOT4aHHio (-1).

class Point { int x, y;
Point(int x, int y) {

this.x = x;
this.y =y;
}

Point() {
x=-1;
y=-1

1}

class PointCreateAlt {

public static void main(String args[]) {

Point p = new Point();

System.out.printin(*x ="+ p.x+ "y =" +p.y);

}}

B sToM npumepe o6bekT kinacca Point co3maeTcst He MpU BBHI30BE MEPBOr0 KOHCTPYKTOPA, KaK 3TO
OBLJIO paHbllle, a C TOMOIIbIO BTOPOTO KOHCTPYKTOpa 6e3 mapaMeTpoB. BoT pe3ynbTaT paboThl 3TOMN
POTPaMMBI:

C:\> java PointCreateAlt

x=-ly=-1

3AMEYAHUE



29

Pemenue o ToM, Kakoi KOHCTPYKTOP HY’KHO BBI3BaTh B TOM WJIM MHOM Cllydyae, IPUHUMAETCS B CO-
OTBETCTBUU C KOJIMYECTBOM M THUIIOM IapaMeTpOB, YKa3aHHBIX B omneparope new. Hemomyctumo
OOBABIATH B KJIACCE METOJIbl C OJMHAKOBBIMM MMEHAMU U CUTHaTypaMmu. B curnarype merona He
YUUTBHIBAIOTCS UMEHA (DOpPMaIbHBIX TAPaMETPOB YUUTHIBAIOTCS JIUIIb UX TUIIBI U KOJINYECTBO.

3. HOpSIIlOK BBIINTIOJIHCHUSA 3aJaHUA

3.1. BoiOpate 3 BapuaHTa 3a/1aHus U3 IEPEYHS BAPUAHTOB, MPUBEICHHBIX HUKE 110
cienyromemy npasuiry: Nemo )KypHainy- nepBoe 3aganue; Nemo xxypHany +3 — BTopoe
3aanue u Nero xypHaiy +5 — TpeTbe 3aaHue (€CIu JOCTUTHYTO OKOHYAaHHE CIICKa
BApUAHTOB 3[JaHUH, TO IEPEITH B €r0 HAYAJIO).

3.2. O3HaKOMHTHCA C YCIOBHEM 3a/IaHUS U YSCHUTH €TO.
3.3. CocTaBuTh MpoOrpamMmy Mo 3aJaHUIO.

3.4. OTTpancnupoBaTh NPOrpaMMy Ha U3y4aeMOM SI3bIKE TPOrPAMMHUPOBAHHUS U 110-
JYYUTh PEIICHUE 3a]Ia4u.

3.5. ObopMuTh OTYET JJIs1 KXKI0M U3 3 3a/1a4, BKJIIOUMB B HETO 3aJJaHuE, OJIOK-CXEMY
anropuT™Ma (B JIEKTPOHHOM BHJIE), TEKCT porpaMmsl 1 SKrin-shert pesynsraTa BbI-
MOJIHEHUS 3alaHUs U MIPEICTABUTh €TI0 HA MIPOBEPKY.

4. BapuaHThI 32/1aHUI
CocraButh PyHKIIUM NOJIB30BaTE sl (METOABI) IS CJACAYIONIUX 32/1a4.

1. CocraBuTh nporpamMmy Ajs IEpeBOAA [UIMHBI B METpax B JUIMHY B CaHTUMETpax, OonpeaeianB QpyHK-
U0, BHITTOJTHSIOINILYIO 9TO MpeoOpa3oBaHue U MepeaB JUIMHY B METPax B Ka4eCTBe MapaMeTpa.

2. CocTaBUTh MpPOTPaMMy JJIsi HAaXOXJIEHHsI CYMMBI DJIEMEHTOB Ka)KJIOTO M3 TPEX MAaCCHBOB, BBE/ICH-
HBIX C KJIaBHATYPBI, ONpeIeNUB (YHKIUIO, BEITIONHSIONIYIO 3TO JCHCTBHE, U MIEpeaBas MacCHUBBI B
Ka4eCTBe IapaMeTpa.

3. Janmsl  uwmcna S, T. Ilomyunute ¢  wucmoms3oBaHueMm  QyHKIMHM noib3oBatens F(T,-
2S,1.17)+F(2.2,T,S-T) rne  F(A, B, C) = (2A-B-sin(C))/(5+C)

4. CocTraBUTh MpOrpaMMy IEpeBOJia JBOMYHOM 3alMCH HATYPaJIbHOTO YHCIA B JECCATHYHYIO, OIHCAB
COOTBETCTBYIOIIYIO (DYHKIHIO ¢ TapameTpoM. [lepeBon ocyniecTBIsITh )i YHuCell, BBOAUMBIX C Kila-
BraTypsl. [Ipn3Hak koHIa BBoa - ymcio 0.

5. Hamer umcma S, T. [lomyuuTs ¢ wWcCHONB30BaHHEM (PYHKIMH TOJIB30BATENS C IapamMeTpamu
G(1,sin(S))+2G(T*S,24)-G(5,-S), rne G(A,B)=(2A+B*B)/(A*B*2+B*5).

6. CocraButh nporpamMmy Jisl pacduceTa 3HAYCHUH TMIOTCHY3bI TPCYTOJIbHUKA, OIIPCACINB (byHKI_II/IIO,
BBITIOJTHAIOIITYTO OTOT pacCyeT. Katetsr NEpeaaroTCda B KA4YECTBE MMapaMeTpPOB.

7. Haiitu nmepuMeTp AECATUYTOJbHUKA, KOOPAWHATHI BEPIIMH KOTOPOTo 3amaHbl. ONpenenuTs mpoiie-
Iypy BBIYHCIICHUS PACCTOSHUS MEXAY ABYMS TOYKAMH, 3alaHHBIMA CBOUMH KOOPAWHATaMH, KOTO-
phie miepeatoTces PyHKIMU B KAY€CTBE TapaMETPOB U3 OCHOBHOM MPOTPaMMEI.
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Haiitu nepumeTp mecTUyTroNbHUKA, KOOPAUHATHI BEPIIMH KOTOPOro 3afaHbl. OmpeneauTs Mmpoiie-
Jlypy BBIYUCIICHHSI PACCTOSHUA MEXIY JBYMS TOUKaMH, 3alaHHBIMU CBOMMH KoopauHaTamu. Ko-
OpIMHATEHI TepenarTcsl GYHKINK B Ka4ecTBE MapaMeTPOB U3 OCHOBHOW MPOTPAMMEI.

Haiitu momans MNATAUYTOJIbHUKA, KOOPAWHATHI BEPIIUH KOTOPOIr'o 3a1aHbI. OHpeI[CJ'II/ITI) mnpoucaypy
BBIYUCJIICHHA PACCTOAHUA MCKAY ABYMA TOUKAMU, 3aJaHHBIMHU CBOUMU KOOpAMWHATAMHU, U MPOLUCAYPY
BBIYUCJICHUS TUIOIAAN TPEYTrOJbHUKA IO TPEM CTOPOHAaM. Ommcath (I)yHKI_II/II/I C COOTBETCTBYIOLIUMHU
(bOpMa.]'II)HI)IMI/I napamMeTpamu.

CocTaBuTh MpOrpaMMy BBIBOJIA HA KpPaH BCEX HATypabHBIX 4ncel, He mpeBocxomammx N n gems-
IIFXCS Ha KXIyI0 U3 cBouX IMdp. Onmucarh COOTBETCTBYIONIYI0 (PYHKIHIO, TTOMYYAIONIyI0 U3 OC-
HOBHOHW MPOTpaMMBI B KadecTBE IMapamerpa HaTypalbHOE Yucio U BosBpamaromryr TRUE, ecim
OHO YJIOBJIETBOPSICT YKa3aHHOMY yCJIOBHIO.

Hcnonp3ys moanporpaMmy - (PyHKIHIO, COCTABUTH MPOTpaMMy UIsi HAXOXKICHHSI MAaKCUMAaJIbHOTO
u3 Tpex uucell. Yncna nepenarorcst GyHKUNU B KAYECTBE MTapaMETPOB.

Hcnonp3ys moamporpamMmy - GyHKLHIO, COCTaBUTh IPOrpaMMy [UIs I€YaTH 3HAKOB TPEX YHCEl,
BBEJICHHBIX C KJIaBUATYPHI U TepelaBaeMbIX (YHKIMH B Ka4eCTBE MapaMeTpa.

Hcnonb3yst moamporpaMmy - QyHKIMIO, COCTaBHTh IPOTpaMMy JUIS BO3BEJCHHUS YKCE B LEIYIO
MOJIOXKHTENILHYIO CTerleHb. Yucno nepenatoTcest GyHKIMU B Ka4ecTBE MapaMeTpa W3 OCHOBHOW TpO-
rpaMMebl. Pacder BecTH [uist ymced, moka He Oy/IeT BBEICHO 4uciio, paBHoe 0.

Hcronp3yst moamporpammy - (pyHKIHIO, COCTABHTH NPOrpaMMy JUIS BBIYMCICHHS (YHKIHH
Z=(X1+Y1)/(X1*¥Y1), rme X1 - nepeblii kopeHb ypaBHenms X-4*X-1=0; Y1 - mepBblii KOpeHb
ypasHeHns 2*Y? + A*Y - A? =0 (A - IpoH3BOJIBHOE).

3anaB GYHKIUIO, BEIBECTH HA MeYaTh cpelHUe apuMeTHIECKHEe ABYX MACCHBOB, BBEJICHHBIX C KJIa-
BUaTyphl. MaccuB nepenaercst QyHKIMU B KaueCTBE IapaMeTpa.

3anaB (yHKIHIO, paCCUATATh M BBHIBECTH HA MEYaTh MaKCHMaJbHBIE 3HAUEHHUS B TPEX Mapax YHcel,
BBOAMMEIX C KiaBHatypsl. [lapa grcen nepenaercs QyHKINM B Ka4eCTBE apaMeTpa.

Haiitn nepumerp BOCBMUYTOJIBHUKA, KOOPAMHATHI BEPIIMH KOTOPOro 3amaHbl. Onpenenuts QpyHK-
LUIO BBIYUCIICHUS PACCTOSHUSA MEXIY JABYMS TOUKaMH, 3aJaHHBIMH CBOMMH KoopauHatamu. Ko-
OpJIMHATHI MepeaTh QYHKIUHA B KAYEeCTBE MapaMeTPOB.

Janbl deTsipe mapbl ducel. [1oayduTh ¢ MCMONb30BaHUEM (YHKIIMU TOJIb30BATENsl HAHOOJBIIHN
OO NeNUTENb IS KaX/I0H maphl.

Hanst uncna A, B, C. I[loxyuuts ¢ ucnonbp3oBaHueM (YHKIMH ITOJIb30BaTENISI HAUMEHbBIIIECE 3HAYC-
Hue. Yucna nepeaarorcss QyHKIMHA U3 OCHOBHOM MPOTPaMMBbI B KAYECTBE TTAPaMETPOB.
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Hanbr gucma x = 1,2,....N. Tlomy4uth ¢ HCIONB30BaHUEM (YHKIIMH I10JIB30BATEs 3HAYCHUS
3*P(X+3)*P(X) mmst 3anaHHbIX X, e P(X) = 10*¥X3 - 14*X? + 12*X - 2.

CocTaBuTh MPOrpaMMy ISl pacueTa 3HAUYCHHH KaTeTa TPEYroNbHUKA, ONPEACTHB (YHKIIHMIO, BbI-
MIOJTHSIONIYIO ATOT pacyeT. [ umoTeHy3a v BTopoi KaTeT MepelaroTcs B KauecTBe MapamMeTpoB.

Jaubl nensie yncna a,b,c,d. IIpoBeputs ¢ UCoONb30BaHHEeM (DYHKIIUH TTOJIB30BATESI WX YETHOCTb.
Yucno 11 mpOBEPKH nepenaeTcs B PyHKIUIO B KaYeCTBE apaMeTpa U3 OCHOBHOW MTPOTPaMMBL.

Jis xaxmoro u3 10 BBeIEHHBIX C KJIABHATYPhI YHCEN HareyaTaTh COOOLICHHE: SBISICTCS JIM OHO
MPOCTHIM WJIM HET, ONMHUCaB (DYHKIUIO JIOTMUYSCKOro THIIA, Bo3Bpamaronyto 3HaueHue “MICTHMHA”,
€CJIM YHCII0, IepeJaHHoe el B Ka4eCcTBE MapaMeTpa, SBISETCS IPOCTHIM.

JaHb1 gucma S, T. Ilomyunts ¢  ucnonb3oBaHWeM  (QYHKIUH  TOJB30BATEIs
Y(T,5)=G(12,S)+G(T,S)-G(2S-1,S*T), rne G(A,B)=(2*A+B*B)/(A*B*2+B*5).

Onpenenure (yHKIHMIO, ONPEICIISIONIYI0, KAaKOW 10N CTEICHBI0 Yncia 2 SBJISCTCS €€ apryMEHT
(ecnu 4HCIIO HE SABISAETCS CTENEHBIO IBOMKY - BBIIaTh COOTBETCTBYIOIIEE COOOIIEHIE).

Onpenenure GyHKINIO, TOJACYATHIBAIONIYI0 cyMMy N MEpBBIX AJIE€MEHTOB IEIIOUYHUCICHHOTO MACCH-
Ba A. N 1 maccuB A mepenaTh B KaueCTBE MapaMeTpPOB.

BBIYHMCIUTE KOJTMYECTBO MPOCTHIX YKCEN, He TpeBocxomsnux 3anaHHoro N. Onucats (yHKIHIO JI0-
IMYECKOro THIIA, BO3BPAIIAIOIIYI0 3HaYeHue true, ecim uucio npocroe u false B mporuBHOM ciiydae.

Hcnone3ys moanporpamMmy - GyHKIHIO C ITapamMeTpamMH, COCTABUTh MPOTpaMMy JUIsl BEIYMCIICHUS
dyukmun F(X,Y) = (2X3-4*X2+X+1)/(9%Y3+Y+4) + 3*¥Y245*Y.

CocraBuTh mporpaMmy JJisi TEepeBOja Beca B TpaMMax B BEC B KHIJIOTpaMMax, onpenenis (QyHk-
[IUIO0, BBIMOJIHSIONIYIO 3TO TIpeoOpa3zoBanue. Bec B rpammax nepesaercss QyHKIMU B Ka4ecTBe Ta-
pamerTpa.

Janbt uncia S, T. Ionyuuts ¢ ucnoib3oBanueM GyHkimu mons3osaterns G(12, S)+G(T, S)-G(2S-1,
S*T) e G(A, B) = (2*A+B*B)/(A*B*2+B*5).



