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Hepeuenb Komnemeuuuﬁ u unduxamopoe 00CMUIICCHUA Komnemeuuuﬁ C yKasanuem smanoe c])opmupoeanuﬂ 6 npouecce 0C60eHun ouc-
uuniuHsvl

ITK-3 Cnocoben IMPOBOAUTD pa60TI>I N COCTABJIATH TCXHUYCCKYIO NOKYMCHTAIINIO HA IIPOCKTUPOBAHNUC OTACIIBHBIX 3JICMCH-

TOB CHUCTCM dBTOMATHU3aIINH TCXHOJIOTHYCCKUX ITPOICCCOB
IIK - 3.1 3naer 3Tansl p33pa6OTKI/I TCXHUYCCKOI'O 3alaHNA Ha IIPOCKTHUPOBAHUC CUCTCMBI dBTOMATU3AllUH C YYCTOM €TI0 CO-

CTaBa U CTPYKTYPHI
[1K - 3.2 YMeeT cocTaBisATh TEXHUYECKYIO JOKYMEHTAIIMIO Ha MPOEKTUPOBAHUE OT/ACIbHBIX JJIEMEHTOB CHCTEM aBTOMATH-

3al01 TCXHOJIOTHUYICCKUX IMPOLUCCCOB
IIK - 3.3 Bﬂa):[eeT HaBbIKaMM NPCACTABJICHNA U 3allIMTHI IIPOCKTHOI'O PCIICHHA 110 3JICMCHTAM CHUCTCMbI aBTOMATHU3alluN

Huoexc Dmanwt hopmuposanus komnemenyuu Haumenoeanue oyenou-

Komnemenuyuu (vkazamo 6ce memwl uz PIIJ]) HO20 cpedcmea
Jlexyuu Ilpaxkmuueckue Jlabopamopuoie Kypcoeoit npoexkm
3anamus, nadopa- 3anamu (paboma)
MOPHbBLIL RPAKMUKYM

IK - 3.1 Tema 1-6 He npedycmompenvt | Tema 1-6 He npedycmompen Ikx3amen, PI'P

IIK - 3.2 - He npedycmompenvt | Tema 1-6 He npedycmompen Ikx3amen, PI'P

IIK - 3.2 - He npedycmompenwvt | Tema 1-6 He npedycmompen Ikzamen, PI'P




Ilepeuens oyenounvix cpeocme no oucyuniune (Mooyi)

Ounas popma o6yuenusn

Ne KoaunduecTBo 6amios
/1 MunuManabpHOE | MakcuMajabHOE
6 OK3aMEHAIIMOHHBIN TECT 24 40
Htoro 60 100
IlIkana ouenueanusn
Ing- | Beipa- | CoBec- | Kpurepuu onieHKH MHIMKATOPOB JOCTHKEHHs MPH (hopMe KOHTPOJIS:
poBoe| KeHue | Hoe BbI- IK3aMeH / 3a4eT ¢ OLEHKOM 3auer
Bbl- | B 0aJI- | paikeHue
pake-| Jax:
HHe
5 |87 -100| Otnuuno | OueHKa «OTJIMYHO» BBICTABJISICTCS CTYACHTY, €CJIA TEO-
(3a4TeHO) |peTHudeckoe cojiepKaHne Kypca 0CBOSHO OJTHOCTBIO, 6€3
po0eIOB; UCUEPIIBIBAIOIIE, TTOCIIEAOBATEIBHO, YETKO H
JIOTMYECKM CTPOWHO M3jaraeT Marepuai; CBOOOIHO
CTIPaBJISIETCS C 337]a4aMH, BOIPOCAMH M IPYTUMH BUIAMH 0
N CHKa «3a-
MPUMEHEHHUS] 3HAHWIA, HCIONb3yeT B OTBETE JOMOJHH- 1
N . |uTeHO» BELICTAB-
TEJIbHBIM MaTepuaj BCe IMPEAyCMOTPEHHBIE IIPOrpaMMON - .
nseTcs Ty-
3a/1aHK BEITIOJHEHB], KAYECTBO MX BBIITOJIHEHHS OLIEHEHO Y
. JEHTY, €CITH OT-
YUCIIOM OaiToB, OJIM3KUM K MaKCHUMAaJbHOMY; aHaTH3U-
BCTHI Ha BO-
pyeT IOJy4YEeHHBIE PE3YJIbTAThl; IMPOSBISIET CAMOCTOS-
. MPOCHI IO TEMaM
TCJIBbHOCTH HpI/I BBIITOJIHCHUU 3a1aHUU
JIACIATIIHHE
4 74 - 86 | Xopormo | OneHka «XOpoIioy BHICTABISIETCS CTYIEHTY, ECJIA Teope- HOCIEN0Ba
(3auTeHo) |[THYECKOE CoiepIKaHKe Kypca 0CBOCHO TMOJIHOCThIO, HE0O0-
TEILHEI, JIOTHYe-
XOOUMBbIC HpaKTI/I‘IeCKI/Ie KOMIICTCHIIMK B OCHOBHOM
chopMHpOBaHbI, BCE NPEAYCMOTPEHHBIE MPOrPaMMOii CHI - HSTTONCHBI,
PMUP ’ peay P porp JIOIYCKarOTCs
00yueHHs1 yueOHbIC 3aJaHUS BBITOJHECHBI, KAYECTBO HX
HC3HAUUTCIIb-
BBITTOJTHEHHST JTOCTATOYHO BBICOKOE. CTYmEHT TBEPIO
HEIE HEZOYETHI B
3HACT MATEPHAIT, TPAMOTHO H 110 CYIIECTBY H3IAraeT ero,| or
HE JIOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha y
JIeHTa, TaKue
BOIPOC.
KaK OTCYTCTBHUE
3 | 60-73 | Yaooene- |OneHKa «yI0BIETBOPUTEILHOY» BBICTABIISIETCS CTY/ICHTY,
CaMOCTOSITEIb-
TBOPH- |€CITH TEOPETHYECKOE COJEpPKaHHWE Kypca OCBOEHO dYa-
HOT'O BBIBO/JIA,
TEJNBHO |CTHYHO, HO MPOOEIbI HE HOCAT CYNIECTBEHHOTO Xapak- —
(3auTeHo) |Tepa, OONBIIMHCTBO MPETYCMOTPEHHBIX TPOTPAMMOH 3a- OUIHGKH 1 I
)IaHHfI BBITIOJTHEHO, HO B HUX UMCIOTCS OHH/I6KI/I, HpI/I oT-
BETE Ha TMOCTABJICHHBIA BOMPOC CTYACHT JAOMYCKAeT He-
TOYHOCTH, HEJOCTATOYHO MPaBHIbHBIC (HOPMYIUPOBKH,
HaOJIIOIAI0TCS HAPYIIIEHUS JIOTHYECKOM MOCIeq0BaTENh-
HOCTH B U3JI0)KEHUH MTPOrPAMMHOT0 MaTepraa.
2 Hwxke | Heymo- |[OueHka «HeyIOBIETBOPUTEILHOY» BBICTaBIsieTCs cTy-|OlieHka «He 3a-
60 BJICTBO- |/ICHTY, €CIIM OH HE 3HACT 3HAYMTEILHOW YaCTH MPO-|4TEHO» BBHICTAB-
PHUTENBHO [TPAMMHOTO ~ MaTepuana, IOMYCKAeT CYIIEeCTBEHHBIE |ISETCSI CTy-
(He 3a- |omIMOKHM, HEYBEPEHHO, C OONBIIMMU 3aTPYTHCHUSIMH BbI- | ICHTY, €CITU CTY-
YTEHO) |MOJIHSACT MPAKTHUECKHE pabOThl, HCOOXOAMMBIC MPAKTU-|ICHT HE 3HACT
YeCcKHe KOMIIETCHIIMN He COPMHUPOBAHBI, OOJIBITUHCTBO




MPeyCMOTPEHHBIX IPOTPaMMOi 00yUeHUs y4EOHBIX 3a-|OCHOBHBIX ITOHSI-
JJaHUK HE BBINOJIHEHO, KAa4eCTBO MX BBLIITOJIHEHHS OLle-|TUH TEMBI JIHC-
HEHO YHCIIOM 0aJlIoB, OJM3KUM K MUHUMAIIEHOMY LIMIIJIMHBL, HE OT-
BCYaeT Ha JIO-
MOJIHUTEIbHBIE
M HaBOJIAIIHE
BOIIPOCHI IIPETO-
JaBaTes.
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Kageopa NHbopMallMOHHBIX CHCTEM U TEXHOJIOTUH
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DK3aMeHaIMOHHBIA TECT

no mucuumuivae b1.B.16 IlporpamMmupoBaHne U OCHOBBI allTOPUTMU3ALUH

Bapuanrt 1

3ananme #1

Bonpoc:
SI3pIKHN IIporpaMMHUpOBaHts YCJIOBHO pa3ACICHBI HAa KJIACCEL: ITPOLCAYPHEIC, (I)YHK-

LIUOHAJIbHBIE, JIOTHYECKUE, 0OBEKTHO-OPUEHTUPOBaHHbIE. [0 KakOMy pU3HAKY KJIacCcH-
(UIMPOBaHBI A3BIKU?

Buvibepume 00un uz 3 éapuanmos omeema.
1) Cunrakcuc O6p&30BaHI/I}I KOHCTpYKIJ;I/Iﬁ A3BIKOB IIPpOTrpaMMHUPOBaHUA
2) YpOBEeHb s3bIKa MPOTPaMMHUPOBAHUS, XapaKTEPU3YIOIIUI CTETICHb €T0 OJIM30CTH

K MAallMHHOMY SI3BIKY

3) [IpuHaATIEKHOCTH K OTHOMY U3 O(DOPMHUBIIUXCS K HACTOSIIEMY BPEMEHU CTH-

JIed MPOTPaMMHUPOBAHUS

3ananue #2
Bonpoc:

K s13pIKaM BBICOKOTO YPOBHSI HE OTHOCATCSL:

Bbl6epume HeCKONIbKO U3 5 eapuanmoes omeema.
1) JIBONYHBIN SI3BIK
2) c/ct+
3) A3bik Accembrnepa
4) Ada
5) ITackainb

3ananme #3

Bonpoc:
HpI/IMepOM CI)YHI(HI/IOHEUII)HBIX SI3BIKOB ITPOTrpaMMHPOBAHUS MOKCT CIIYKUTb:

Buibepume ooun uz 4 sapuanmos omeema:

1) LISP
2) PROLOG
3) DELPHY



4) ITackanp

3ananue #4

Bonpoc:
AJII‘OpI/ITM IMO3BOJIICT PCIINTE 3aJa4y JaHHOI'O KJ1acca IIpu JIFOOBIX AOCTYIIHBIX 3Ha-

YCHUAX NCXOJHBIX JaHHBIX 6J1ar0}1ap;1 CBOﬁCTBy .

Buvibepume ooun uz 4 eapuanmos omeema:
1) duckperHocTu

2) MaccoBoctu

3) AeTepMHUHUPOBAHHOCTH

4) PesynpTaTBHOCTU

3ananue #5

Bonpoc:

Ka

KHUC CYHICCTBYIOT CIIOCOOBI OTTHCAHHUS AJIr'OPpUTMOB:

Bbl6epume HeCcKONbKO U3 5 eapuaxnmos omeema:

1) I'papmueckuii

2) IIceBmoKOIbI

3) IIporpamMHast hopma npeacTaBiICHUS
4) MexaHnyeckuun

5) C110BeCTHBIM

3ananue #6

Bonpoc:

Cp

€11 TMPEJICTABIICHHBIX (DparMEHTOB TEKCTA aJITOPUTMUUYECKON CTPYKTYpE «BETB-
JICHUE» COOTBETCTBYET. ..

Buvibepume ooun uz 4 eapuanmos omeema:

1) «Kocwu koca, nmoka pocal!»

2) «Onny siroAky 6epy, Ha APYTyI0 CMOTPIO, TPEThIO MPUBEYALO0, a YETBEpPTasl Me-
pemurcs!»

3) «CeMb pa3 OTMEPH - OJMH Pa3 OTPEXKb!»

4) «/laroT - 6epu, ObIOT - Oeru!»

3ananue #7

Bonpoc:

B yuuBepcHTeTe CTYAEeHThl NONYy4YaloT CTHNEeHJHIO B 3aBHCHMOCTH OT CpeJHe
foanna T mo pesynpraram ceccHH. CTHneHgHA S paccyHThIBaeTCH 1Mo PoOpPM Yy

S=2Z-(1+P/100), rape Z - bazopasn craBka cTuneHguH. Hapbaeska P BeipazkaeTcs
NpoLeHTax Mo CAeayIoLHM MpaBHIaMm:
<35 crunenansa He HasHAYaAeTCH;

npH cpegHem Danne >=35 Hapbaeka cocTrasnaer 0%;
npu cpegHem banne >=4 papbapka cocraenser 25%;
>=45

npH cpegHem Ganne

npH cpegHeM Ganne HagbaBka cocraensier 50%.
T'DI"IT.I.E. 6HOK‘CXEME alropirMa Ha'dHCJIeHHH CTHIIeHIHH B YHHBepCcHTeTe ﬁ'yﬂ,e
MMeThb BH]I ...

Buibepume ooun uz 4 sapuanmos omeema:

1)



10 10
S22 {1+P/100) S:=Z(14P1100)

11 11
{ Buigop S / Beigop S




4)

10

S:=Z(1+P/100)

11
Buigog S

10

S:=Z:(14P100)

11

Koneu




3aganue #8
Bonpoc:

Anaroputm 3aaH OJI0K-CXEMOIA:

(::__ Hauann_)
- 1

+ 8

(o=

(:_ Konay ﬂ>

i —

Toraa mocie BBOJa OCIEIOBATENPHOCTH JaHHBIX 2,4,1,6,7,-3 OyneT BEIBEICHO 3Ha-
yeHue N, paBHOE...

Banuwume yucno:

3aganme #9
Bonpoc:

[Ipy BBIMOJHEHUU CIEAYIOMIETO aJIrOPUTMa BBOAMUTCS TOCJIEIOBATEIBHOCTh: 2,
55,7,7,7,1,2,2,3.
B pe3ynbraTe OyaeTr BhIBEACHO. ..



Banuwume yucno:

3ananme #10

Bonpoc:
[IporpaMMHBIM OOBEKTOM, KOTOPBII KIMEET TUIT HO HE UMEET UMEHHU, SIBIISIETCA. . .

Boibepume ooun uz 4 sapuanmos omeema:
1) ®yHKIUA

2) Ilepemennas

3) IIpouenypa

4) Beipaxxenue

3ananme #11

Bonpoc:
Koa uudpst 0 B Tabnune ASCII paBen 48, a natuHcKkasd a umeet ko 97. 3HaueHue
BbIpakeHust 2*ord(‘3°)-3 paBHO 3HAUEHHUSIM BBIPAKEHUM. . .

Bbl6epume HEeCKONIbKO U3 4 sapuanmoes omeema.
1) Ord(‘1”)+ord(2)

2) Pred(ord(100)-1)

3) Succ(‘b’)



4) Ord(pred(‘d”))

3ananme #12

Bonpoc:
KonngecTBo MPOCTHBIX OIICPATOPOB paBHO 5 BO (bparMeHTax IIporpamm...

Bbl6epume HEeCKONbKO U3 4 eapuanmoes omeema.
begin
writeln(*Beeaure yHeno’);
read(a); if a > 0 then goto 1 else write{a);
1: write(2*a)
end

1)

if(u=v)or(w=>v)thena=">b
else if u+ v > wthen begin a= u; b= v; end else a:=u + v;

2)

p=13;q=p+1;

if a*q > 1 then begin if a*p > 0.1 then a= 1

else begin read(a); p:= 2; end;
3)

read(a);

p=13,q=p+10;

if a*q > 1 then begin if a*p > 0.1 then a:== 1; end else a=2;
4)

3aganme #13
Bonpoc:

g3
Ha Ilackane BoIpaxxeHue logs¥x  yyeer BU/... (IpY BBOJE OTBETA HE UCIIOJIb3yHUTE
poOebl.)

Ranuwume omeem:

3ananue #14

Bonpoc:
KonnyecTBO BBIBEJACHHBIX CHMMBOJIOB B Pe3ysbTaTe BhIMOJHEHMs: write (13128:3)
paBHoO.....

Banuwume vyucno:

3ananue #15

Bonpoc:

10



IlaH ¢parmMeHT NporpamMmai:
i=1;n=1;
repeat
i=i+1;
n=n*i
until (i > 10) or (n >= 30);

Konu4yecTtBo HTEpEH,HfI HHEIa paBHO ...

Banuwume yucno:

3ananue #16

Bonpoc:
Ilepeuncnensl yTEepxKaeHHs 0 THNAX HHAEKCAa MAaCCHBOB:
1) TMnoMm HHOeKca OJoniKeH OBITH THIT OHAMAa30H;
2) THIOM HHOeKca MozeT ObITh THII char;
3) THnoMm HHpeKca moxkeT bbITh THN Boolean;
4) THNI HHOEeKca He MoXXeT ObITh NepedYyHCclAeMbIM, Ol pejesaeMbIM
IIpOrpaMMHCTOM.
Homepamu /TOKHBIX YyTBepXKAeHHH ABIAITCH ...
(Homepa nozKHBIX YTBepXKIeHHH Mepe4vHCcIHTh B IOpsAAKe Bo3pacTaHu A Ges
npobenoe Yepes sanATyo, HanpuMmep, 1,2,3,4.)

Banuwume omeem.:

3aganue #17
Bonpoc:
VYcTaHOBHTE 3HAUYEHHE CIEAYIOIIETO BBIPAKEHHUS:

pos(‘a’,'asoéyrobimae’)>0

Banuwume omeem.:

3ananue #18

Bonpoc:

Hauo onucanue:
|var s = setof ‘a’..‘¢’; |

KonuyecTBo pa3nH4YHbIX 3Ha4eHHH, KOTOpble MOXKeT NMPHHHMAaTh nepe
paBHO ...

Banuwume yucno:

3anaunue #19

Bonpoc:
Anroput™Mu3anus - ...

11



Buibepume odun uz 5 eapuanmos omeema.

1) IIponiecc MpoOEeKTUPOBAHUS AITOPUTMA, T.€. BBIICIICHUE COBOKYIHOCTH ACHCTBHIA,
UCIIOJIb3YEMBIX B MATEMAaTHUYECKOM METOJIE, U CBEACHUSAX UX K COBOKYINHOCTH JEHCTBUH,
KOTOpbIE OyAeT BRIMOIHATE DBM.

2) @opmManM30BaHHBIN A3BIK JJIsI ONMCAHUS aJTOPUTMA PELICHUS 33/1a4l HA KOMIIbIO-
Tepe

3) Ilogxon k pa3paboTke U peanu3aliy, KOTOPBI COCTOUT B MPEOOpPa30BaHUU AJITO-
pUTMa B TaKYIO MIOCIEI0BATENBHOCTD BCE 00JIe€ KOHKPETHBIX AJITOPUTMOB, OKOHYATEIbHBIN
BapUaHT KOTOPOH MPEeCTaBIsIeT COO0H MPOTrPaMMBI ISl BEIYUCITUTEIIHHOW MAITHHBI

4) COBOKYITHOCTh TOYHO ONMCAHHBIX IEVCTBUNA, TPUBOISAIIUX OT UCXOJIHBIX TAHHBIX K
KETAEMOMY PE3yJIbTaTy

5) 'paduueckoe npeacTaBiIeHUE aIropuTMa, JOMOTHIEMOE CIIOBECHBIMU 3aITUCSIMU

3ananme #20

Bonpoc:
AJNTOpUTM - ...

Buibepume ooun uz 5 eapuanmos omsema.

1) [logxoxn k pa3paboTke U peanu3alyu, KOTOPbId COCTOUT B IPeOOpa30BaHUU aJro-
pUTMa B TaKyIO MOCIE0BATEIBLHOCTD BCE 00JIe€ KOHKPETHBIX AJITOPUTMOB, OKOHUATEIIbHBIN
BApUAHT KOTOPOM MPEACTABIAECT COO0M MPOrpaMMBbl sl BEBIYUCIUTEIHLHON MalTMHBI

2) ®opManu30BaHHbBIN SA3bIK JJIS1 OMMMCAHUS AITOPUTMA PEIICHUS 3aa4i Ha KOMIIbIO-
Tepe

3) COBOKYITHOCTb TOYHO OIHUCAHHBIX AEHCTBUI, MPUBOIAIINX OT UCXOJHBIX TAHHBIX K
KEJIAeMOMY PE3YJIbTaTy

4) I'padmueckoe mpecTaBlIeHUe aaropuTMa, T0NoJIHIEMOe CJIOBECHBIMU 3aITUCSIMU

5) IIpouecc MpOEKTUPOBAHUS AINTOPUTMA, T.€. BBIICIICHUE COBOKYITHOCTH JIE€MCTBUM,
VCIIOJIB3YEMBIX B MATEMATUYECKOM METOJI€, U CBEACHUSIX UX K COBOKYITHOCTH JIEUCTBHM,
KOTOpbIe OyAeT BRIMOIHATE DBM.

OTtBeThbI:
1) (1 6.) BepHubie oTBeTHI:
2) (1 6.) BepHbie oTBeTHI:
3) (1 6.) BepHble OTBETHI:

3;
1;3; 4;
1;

4) (1 6.) BepHubie OTBETHI: 2;
1;2;3;
4,
3;

5) (1 6.) Bepusbie otBeTsI: 1; 2; 3
6) (1 6.) BepHbie OTBETHI:

7) (1 6.) BepHble OTBETHI:

8) (1 6.): BepHnsiii oTBeT: 5.;

9) (1 6.): Bepnsiii oTBeT: 1.;

10) (1 ©.) BepHubie oTBeTHI: 4;
11) (1 6.) Bepubie otBeTsI: 1; 4;
12) (1 ©6.) Bepusble oTBeTsI: 1; 2;
13) (1 6.) Bepnsrit otet: "In(exp((1/3)*In(x))/In(4)".
14) (1 ©.): Bepuslii oTBeT: 5.5

15) (1 6.): Bepusiii otBeT: 4.;

16) (1 0.) Bepusrit otet: "1,4".

5;

12



1

17) (1 6.) Bepnsrii oTer: "true".
18) (1 6.): Bepnsrii oTBeT: 64.;
19) (1 6.) BepHubie oTBeTsI: 1;
20) (1 6.) Bepnsie oTBeThI: 3;

Bapuant 2

3aganue #1
Bonpoc:

SI3bIKM TPOrpaMMUPOBAHUS YCIIOBHO Pa3/IeieHbl Ha KIAcChl: MpoLeAypHbIe, QyHKIHU-
OHAJIbHBIE, JIOTHYECKUE, 00BEKTHO-OpHEeHTHPOBaHHbIE. [10 kKakoMy npu3HaKy kinaccuduim-
POBaHBI SI3bIKA?

Buibepume ooun uz 3 eapuanmos omsema.

1) YpoBeHb sI3bIKa MPOTrpaMMHUPOBAHUS, XapaKTEPU3YIOUIUI CTETIEHb €ro OJIM30CTH K
MAIllMHHOMY SI3BIKY

2) CuHTaKkcuc 00pa30BaHUsl KOHCTPYKIUH S3bIKOB MPOTPaMMHUPOBAHUS

3) [IpyHaAJIeXKHOCTh K OAHOMY M3 O(DOPMUBIIMXCS K HACTOSLIEMY BPEMEHU CTHIICH
IPOrPaMMHUPOBAHUS

3aganue #2
Bonpoc:

K s13p1KkamM BBICOKOTO YPOBHSI OTHOCSATCSL:

Bbz5epume HeCKOIbKO U3 5 eapuarnmoe omeema.
1) c/ct++
2) Ada
3) ITackanb
4) SI3pIk AccembOiepa
5) JIBOMYHBIN S3BIK

3ananue #3

Bonpoc:

Tpancnarop, KOTOPHIi MEPEBOAUT KAXKIYI0 KOMaHy TPOTPaMMBbI C OJTHOBPEMEHHBIM
€€ BBITIOJTHEHUEM U, €CJTM OOHAPYKUBAET OMIMOKY, COOOIIAeT O HeMl M MpeKpaIiaeT BbIOJ-
HEHHUE MIPOrPAMMBbI, HA3bIBACTCS

Buibepume ooun uz 4 eapuanmos omsema.
1) CuctemMHbIN aIMUHUCTPATOP
2) UnTeprperarop

3) Kommusarop

4) Pepakrop cBsizei

3anaunue #4

Bonpoc:
Kakue cymiecTByroT criocoObl ONMCAHMS aIrOPUTMOB:
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Bbl6epume HECKONIbKO U3 5 sapuanmoes omeema.

1) CI1oBeCTHBIN

2) IlceBnoKOABI

3) I'paduueckuii

4) MexaHn4eCcKum

5) [IporpamMmHas popma npeacTaBiICHUs

3aianue #5

Bonpoc:
Yrto u3 INEPECUUCICHHOT'O OTHOCUTCA K IICCBJOKOaM:

Bbl6epume HeCcKoIbKO U3 4 eapuanmoes omeema.

1) Horanmu bakyca-Haypa

2) AccembOiep

3) ®opMasibHBIE TPAMMATHKHU

4) CuHTakcuueckne quarpaMmmsl Bupra

3aganmue #6
Bonpoc:

ANTOpPUTM, 3alIUCAaHHBIN B CIIEHIUAIIBHON «IIOHATHOI KOMITBIOTEPY (hOpME, IPUHATO
Ha3bIBaTh. ..

Buibepume ooun uz 4 eapuanmos omsema.
1) IIporpammoii

2) Cneruduxanueit

3) ITpoTokomom

4) brnok-cxemoit

3ananue #7
Bonpoc:
AJNTOpPUTM 3aJ1aH OJIOK-CXEeMOI
(:__Haqanc-_ﬂ'}
/ Beog X ,_f
A
< x<=0 >4
~—

a_’ BeiBog X -’

I S
_Koweu

Toraa B pC3YJIbTATC BBITIOJHCHUS aJITOpUTMaA 6yz[eT OCYHICCTBJICH BbIBO 3HAYCHHAL. . .

Bowibepume ooun uz 4 eapuanmos omeema.:
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1) 1, ecnmu BBoamTcst X<=0, u 3HaueHue 1/X B OCTaTbHBIX CIy4Yasx

2) 1/X pns mo60ro BBOAUMOTO 3HAUCHHS X
3) 1, eciim BBogutTes X>0, 1 3HaueHre 1/X B OCTAIbHBIX CITydasx
4) X, eciu BBoguTcs X<=0, 1 3HaueHne 1/X B OCTAIbHBIX CITydasx

3ananue #8

Bonpoc:
AJIFOpI/ITM 3a1aH B BUJIC 0JI0K-CXEMBI

—————

C Havano

—r< i=1,3 war1 >—
e ]
k= 2"k
+
| s=ss#k |

¥

/ Buieog S /

¥

——

C:_ Kouey _h:)

— I

B PE3YIbTATC BBIIIOJIHCHUA IMPCACTABICHHOI'O aJITOPHUTMaA 6yz[eT BBIYHMCJIICHO 3HA4C-

HUE CYMMBI S, paBHOE. ..

Banuwume vyucno:

3ananue #9

Bonpoc:
HpI/I BBIIIOJJTHCHHUHK CICAYIOHICTO aJIropuTmMa BBOIUTCA IIOCICAOBATCIBHOCTD!:

55,7,7,71,2,2,3.
B pesynbTaTe OyAeT BBIBEACHO. ..

2,
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Banuwume yucno:

3aganue #10
Bonpoc:

[IporpaMMHBIM OOBEKTOM, KOTOPBII UMEET TUIl HO HE UMEET UMEHH, SIBISIETCSL. . .

Boibepume ooun uz 4 sapuanmos omeema:
1) IIpouenypa

2) Beipaxxenue

3) IlepemenHas

4) OyHKIUA

3aganume #11
Bonpoc:

Kon mudpst 0 B Ttabnuue ASCII paBen 48. 3nadenue BwipaxkeHus: cht(ord(‘x’)-
ord(‘z’)+ ord(‘8’)) paBHO 3HAUYEHUSM BBIPAKECHUM. . .

Bbl6epume HEeCKONIbKO U3 4 sapuanmoes omeema.
1) Chr(6)

2) Succ(succ(‘4’))

3) Chr(ord(54))
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4) Chr(ord(#6))

3ananme #12

Bonpoc:
KonngecTBo MPOCTHBIX OIICPATOPOB paBHO 5 BO (bparMeHTax IIporpamm...

Bbl6epume HEeCKONbKO U3 4 eapuanmoes omeema.
p=13q=p+1;

if a*q > 1 then begin if a*p > 0.1 then a=1
else begin read(a); p:= 2; end;

1)

begin

writeln(*Beeaure 4Heno’);

read(a); if a > 0 then goto 1 else write(a);
1: write(2*a)
end

2)

if(u>vjor(w=>v)thena="b
else if u+ v > wthen begin a=u; b= v; end else a:=u + v;

3)

read{a);
p=13,q=p+10;
if a*q > 1 then begin if a*p > 0.1 then a:== 1; end else a=2;

4)

3ananme #13

Bonpoc:
CcCoE X

Ha ITackane Beipaxenne 9% MOKET OBITh 3AIIMCAHO KaK ...

Banuwume omeem.:

3ananme #14

Bonpoc:
OnucaHa THNH30BaHHAaA KOHCTaHTA

const s: string = *SBo/moLHA";

KonuuyecTBo 3HakKoMecT cTpoKH 3KpaHa paBHo 80. CTpoky s HeobXoguMO Bl
TOYHO B cepeJHHe CTPOKH 3KpaHa.
IInst aToro iMpHHa Nons BLIBOJA B

write(s: 2 )

JONZKHa PABHATDLCH ...

Ranuwume uucno:

3ananme #15

Bonpoc:
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IIpaBmiibHO 1 3ancanbl Ha lackane oneparopsl nukia? Ecau "/la", To mocunraiite u 3anummure
CKOJIBKO pa3 BbINoJHgeTcs Teno nukia. Ecnu "Her" 3anummure - "Het":

1:=90;

repeat i:=i-1

until i>=0;

Banuwume omeem.:

3ananue #16

Bonpoc:
Ilepeuncnensl yTEepxKaeHHs 0 THNAX HHAEKCAa MAaCCHBOB:
1) TMnoMm HHOeKca OJoniKeH OBITH THIT OHAMAa30H;
2) THIOM HHOeKca MozeT ObITh THII char;
3) TinoMm HHaeKca MoxeT bpiTh THNI Boolean;
4) THNI HHOEeKca He MoXXeT ObITh NepedYyHCclAeMbIM, Ol pejesaeMbIM
NporpaMMHCTOM.
Homepamu /TOKHBIX YyTBepXKAeHHH ABIAITCH ...
(Homepa nozKHBIX YTBepXKIeHHH Mepe4vHCcIHTh B IOpsAAKe Bo3pacTaHu A Ges
npobenoe Yepes sanATyo, HanpuMmep, 1,2,3,4.)

Ranuwume omeem:

3aganue #17
Bonpoc:

Y cTaHOBUTE 3HAYECHHE CIEAYIOLIETO BBIPAXKEHUS:
delete(s,lenght(s)mod2,1) mpu s='12345'

Banuwume omeem.:

3aganue #18
Bonpoc:

IHano onucanue:
|var s = set of ‘a’..e’; |

KonunyecTBo pasnH4HbIX 3Ha4eHHH, KOTOpble MOXKeT MPpHHHMAaTh nepe
PaBHO ...

Banuwume yucno:

3ananme #19
Bonpoc:

AJNTOpUTM - ...

Bvibepume ooun uz 5 eapuanmos omeema:
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1) [lonxon x pa3paboTKe W peanu3alii, KOTOPBIM COCTOUT B MPEe0Opa30BaHUU ajro-
pUTMa B TaKyIO MIOCJIEI0BATEILHOCTh BCE 00JI€€ KOHKPETHBIX aJITOPUTMOB, OKOHYATEITbHBIH
BapUaHT KOTOPOH MpeCTaBIsieT COO0M MPOrpaMMbl JJIsl BBIYUCIUTEIHHOW MAIIUHBI

2) I'padmyeckoe npencraBieHre alropuTMa, JOMOJHIEMOE CIIOBECHBIMU 3aUCIMU

3) @opMann30BAHHBIN S3BIK JI1 ONMMCAHUS aJrOPUTMA PELIEHUS 33/1a4d HAa KOMIIbIO-
Tepe

4) COBOKYITHOCTh TOYHO OMNMCAHHBIX IEUCTBUMN, IPUBOASIINX OT UCXOIHBIX JTaHHBIX K
KEJTAEMOMY PE3yJbTaTy

5) IIpouecc MPOEKTUPOBAHUS ANTOPUTMA, T.€. BBIJICICHUE COBOKYITHOCTH JICMCTBUM,
UCIIOJIb3YEMBIX B MAaTEMAaTHYECKOM METOJE, U CBEACHUAX MX K COBOKYIHOCTH JEHCTBUH,
KOTOpbIE OyAET BRIMOIHATE DBM.

3aganue #20
Bonpoc:

S3BIK IPOrpaMMHUPOBAHMUS - ...

Boibepume ooun uz 5 eapuanmos omeema:

1) I'padmyeckoe npeacraBieHre alropuTMa, JOMOJHAEMOE CIOBECHBIMU 3aIUCSIMU

2) ®opManu30BaHHBIN S3BIK U1l OIIMCAHUS AITOPUTMA PELICHUS 3aa4i Ha KOMIIbIO-
Tepe

3) [logxox k pa3paboTke M peaau3aluu, KOTOPbIA COCTOUT B MPeoOpa3oBaHUM allro-
pUTMa B TaKyIO MOCIE0BATEIBLHOCTD BCE 00JIe€ KOHKPETHBIX AJITOPUTMOB, OKOHUATEIIbHBIN
BApUAHT KOTOPOM MPEACTABIIAECT COO0M MpOrpaMMBbl JJisl BEBIYUCIUTEIHHON MalTUuHbI

4) COBOKYITHOCTb TOYHO OMMCAHHBIX JECUCTBUM, MPUBOASAIINX OT UCXOIHBIX JAHHBIX K
KEJTAEMOMY PE3yJbTaTy

5) IIponiecc MPOEKTUPOBAHUS ANTOPUTMA, T.€. BBIJICICHUE COBOKYITHOCTH JIEMCTBUM,
MCIMOJIb3YEMBIX B MATEMATHYECKOM METOJI€, U CBEACHUSIX UX K COBOKYITHOCTH JI€MCTBUU,
KOTOpbIe OyAeT BRIMOIHATE DBM.

OT1BernI:
1) (1 6.) BepHbie oTBeTHI:

o e

2) (1 6.) Bepnsie otBetsI: 1; 3;

3) (1 6.) BepHbie OTBETHI:

4) (1 6.) Bepusie otBetsl: 1; 2; 3; 5;
5) (1 6.) Bepusble otBetsI: 1; 3; 4;

6) (1 6.) BepHble OTBETHI:
7) (1 6.) Bepnsle oTBeThI: 1;

8) (1 6.): Bepuslii oTBeT: 48.;

9) (1 6.): Bepnsiii otBer: 1.;

10) (1 6.) BepHble oTBeTHI: 2;

11) (1 6.) Bepusle oTBeTsI: 2; 3;

12) (1 6.) Bepnbie oTBeTHI: 2; 3;

13) (1 ©.) Bepnsrit otBer: "sin(exp(cos(x)*In(x))/cos(exp(cos(x)*In(x))".
14) (1 6.): Bepnsrii otet: 44.;

15) (1 ©.) Bepusrit otset: "Her".

16) (1 6.) Bepnsrii otet: "1,4".

17) (1 ©6.) Bepnsrii otBet: "2345".

18) (1 6.): BepHsrit oTBeT: 64.;

b

— et N = WD
. ws
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19) (1 6.) BepHbie oTBeTHI: 4;
20) (1 6.) Bepnsie oTBeTHI: 2;

Kpurtepun onenku

No KomnuectBo OauioB

n/n MuHuMaIbHOE MaxkcumMaiibHOE

1 Tect 24 40




MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit denepanuu
HuxHexkaMCcKkuii XMMUKO-TEXHOJIOTMUECKUN MHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIETO 00pa30BaHUs

«Kazanckui HaHHOHaHBHBIﬁ I/ICCJIG,ZIOBaTeJIBCKI/Iﬁ TEXHOJIOTUYECKUI YHUBCPCUTCT»
@Daxyrvmem _VHOOPMAIIMOHHBIX TEXHOJIOTHI

Kageopa NHbopMallMOHHBIX CHCTEM U TEXHOJIOTUH

Hanpasnenue noarorosku: 27.03.04 «YpaBlIecHHE B TEXHUYSCKUX CHCTEMAX)

KomnuiekT 3aganuii 47151 BBINOJIHEHUS paCU€THO-TpapUUECKUX padoT
PacuerHo-rpaduyeckasi padora 1.

Pa3nen 2: BazoBble THIIBI JAHHBIX

1. Jlans! nBa neiictBuTenbHbIX uncaa A u B. [Tolyduts X cyMMy, pasHOCTb U IPOM3BECHHE.

2. Jlana ctopoHa paBHOCTOPOHHETO TpeyrojabHuka. HailTu muiomaas 3Toro TpeyrojibHHUKA.

3. Jlana cymMMa HauMCIeHHOH 3apaboTHOI 1u1atel. M3 3T0l cymMmMBl HEOOX0IUMO yaepxkaTh 12 % Ha
NOJOXOJHBIN Hasor, 1 % Ha npodcoro3HbIi HaNOT, | % Ha MEHCHOHHBINA HANOT U 100aBUTH 45 %. lomy-
YEHHYIO CyMMY K BbI1au€ BbIBECTH Ha DKPaH.

4. I3BecTHa 11eHa 33 KWJIOIPaMM HEKOTOPOI'o MpoayKTa. BBeCTH HYKHBII Bec B rpaMMax U paccuu-
TaTb CyMMY, KOTOPYIO HEOOXOIMMO 3aIlIaTUTh.

5. Bomonanopnas 6amrHs muimuHaAprIeckoi popMer nMeeT paamyc ocHoBaHus 10 meTpoB. Brectn
3aMEpEHHYI0 BBICOTY YPOBHS BOJIbI U paccUnUTaTh 00BEM BOABI B OalllHE.

6. M3BecTHO, UTO MJIaTa 3a AETCKU caja B MecsI cocTtasisieT 6500 py6. (mecs - 22 qust). Paccun-
TaTbh, CKOJIbKO HY)KHO 3aIlJIATUTh 3a MECAL, €M peOCHOK OTX0qm1 N JTHeH.

7. BblUUCAUTD IMHY OKPY>KHOCTH U ILJIOLIAAb Kpyra OJIHOTO M TOTO K€ 3aJaHHOTO pajauyca.

8. BpIUMCIUTh IEPUMETP U IUIOIIAAb IPSIMOYTOJbHOIO TPEYTOJbHUKA 10 JUIMHAM JBYX KaTETOB.

9. BbruuciauTh nepuMeTp U IUIOMIA b CYHIECTBYIOIIETO TPEYTOIbHUKA O JJIMHAM TPEX CTOPOH.

10. HaiiTu KoOpIMHATHI BEPIIMHBI Tapabosl y = ax? + bx + c.

11. ®dyaknus y = Sin X Ha otpe3ke [0;w /2] XOpOIIO aNMpPOKCUMUPYETCSl PA3IOKCHUEM: Y =X-
x3/6+x°/120 . st 3a1aHHOTO 3HAYEHHS apIyMEHTA X BBIYHCIUTD Y IO TOi (JOpPMyIle ¥ CPABHUTH C TOUHBIM

3HAUEHMEM, BBIMHCIIEHHBIM € TIOMOIIbIO cTanaapTHoi QyHKIIH SiN.
PacuerHo-rpajduyeckasi padora 2.

Pa3nen 3: OnepaTopsl i3bIKa NPOrPAMMHUPOBAHUS

Pa3BeTBiasiiomuecs ajaropuTmMbl. BoinosHuTs 3aaanus 1-15 ucnouab3ys ycjioB-
HBIU OIIepaTop.

1. Jlano geiicTBUTENbHOE Ynciio a. Beraucnuts f(a), eciu
2
X
f(x) = ’
4, 6 ocmanvubix  CIYUAAX.

npu -2<=X<2;

2. JlaHo nmedicTBUTENIbHOE YnCIio a. Beraucouts f(a), eciou
X* +4x+5, npu x<2;
f(x)= 1
x> +4x+5
3. JlaHo neicTBUTEIbHOE YHCIIO a. BeraucauTs f(a), eciu

y 6  OCMAllbHblIX  Cy4dAx.
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0, npu x<0
f(x)= X, npu 0<x<1
x*, & ocmanbnbix cayuasx.
4. JlaHO NEeWCTBHUTEIIbBHOE YMCIIO a. Beraucnuts f(a), ecinu
0, npu x<0

f(x)= x> —x, npu 0<x<1

5. JlaHo neucTBUTENBbHOE YKCIIO a. BerauciauTs f(a), eciu
x* -1 npu Xx<-5
f(x)= x> =X, nmpu -5<x<4

6. Jlano nelicTBUTENBbHOE YKCIIO a. BeruuciauTs f(a), eciu

—5+\/N, npu X<0
f(x)= In\/N -9x%, mpu 0<x<1

7. JlaHO nefcTBUTENbHOE YKUCIIO a. BeraucauTts f(a), eciu
7—In|3x—4|, npu X<0
f(x)= In®[3x—4|, npu 0<x<1

8. HaHno neiictBurenbHOE yrcio a. Beraucnuts f(a), ecnu

Y3x—6+4, npu x<0
Y3x—-6

f(x)= ——, npu 0<x<1
X+5

2 H 2
X" =SIN7zX", 6 ocmanvbHblX CAYyHaAsxX.

2
X —In|5x—4|, 68 OCMANbHLIX — CYUAsX.

2 -
X —S|n1/|X|, 6 OCmAjlbHblX CIYy4asix.

In‘3\/3x—6‘+5, 8 OCMANbHBIX — CAYYAsX.

ab+1, ecwm a>b;

9. Beruucnuth 3HaueHue Gpyakmun X =<—b, ecm a=Db;

(@a-9)

,  ecnu

10. Beruucnuth 3HaueHNe QyHKIUH

b

—+2, eciu a>b;

a

X =4-11 ecnu a=b; mpu3agaHHbIX a, b.

M ecn a<b

11. Beryncnuth 3Ha4eHue GyHKIUU

a<h.

,/In|3x —4| +5X, 6 ocmanvhbix cnyuasx.

MIpH 3a/1aHHBIX a, b.
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12

13.

14.

15.

16.
17.
18.

19.
20.

21.

22,

23.
24,
25.
26.
27,
28.
29.

ab+5, ecmu a<b;

X =<-5 ecmu a=b; IpHY 3aJaHHBIX a, b.
(b-a)
b

. Beruncnuts 3HaueHne QyHKIUN

, ecm a>b

X+2, ecnmnm a<35;
X =<7X, ecmu 3,5<X<7; npu 3aJaHHOM 3HAYCHHUU X

JIX+4, ecmmx=>7

BbraucianTh 3HaueHue QyHKITUH
X
Z, eciu  X>2

Z=12X+7, ecimu 1<X<2, npu 3alaHHOM 3HAUYCHUHU X

. T
Slng, ecu X<1

Boruucinth 3HaueHue QyHKIHMHA
X
——, ecm X>2 In|— 3|;
Y ={1+1gx IIPH 33J]aHHOM 3HAYEHUHU X
eI oony  x < 2In|—3|

Breraucnuth 3HaueHHue (I)YHKI_II/II/I

V1+In?*  ecmu x> 20:

= IIpU 3aJaHHOM 3HAUCHHUH X

COS(ZM) ecmu  X<20

Onepartop BoIoopa. 3axanus 16-31
Ilo 3amaHHOMY HOMEpY Mecslla M BBIBECTU Ha I€YaTh HA3BaHUE BPEMEHHU roJa.
CocTaBuTh NporpamMmy JAJisi BbIBOJIA JAHSI HEJIENIU IO €0 HOMEpY.
CocTaBuTh IPOrpaMMy, MOJIETHPYIOLTYIO paObOTy KaJbKYyIATOPA, BHIIOIHSIOIIET0 YEThIPE ONepalluu:
+ %1
CocraBuTh nporpamMmy AJisl BBIBOJIa HA3BAHUS MECSLA II0 €r0 HOMEpY
Jano nenoe uncio B auanaszone 0-9. BeiBecTu CTpOKy — Ha3BaHUE COOTBETCTBYIOIIEH U PHI HA PyC-
ckoM si3bIKe (0 — «HOMBY, | — «oUHY, 2 — «IBaY, ...).
JaHo uenoe uncio B auamna3zoHe 1-5. BeIBECTH CTPOKY — CIIOBECHOE ONMMCAHHE COOTBETCTBYIOLIEH
o1eHKH (1 — «moxo», 2 — «HeYAOBIETBOPUTENBHO», 3 — «YIOBIECTBOPUTEIHHO», 4 — «XOPOIIO», 5 —
COTIUYHOY).
EnuHuIb! ATMHBI IPOHYMEPOBAHBI CIIETYIONMM o0pa3zoM: 1 — neuumerp, 2 — KWIoMeTp, 3 — MeTp, 4
— MIUIUMETpP, 5 — caHTUMeTp. JlaH HOMep eIMHHULbI JUIMHBI U JUIMHA OTpe3ka L B ATHX eauHMIIax
(BelecTBEHHOE YMCII0). BbIBECTH ATMHY TaHHOTO OTpe3Ka B METPaX.
[To 3amanHOMy HOMepy TV kaHana, BBIBECTH Ha I1€4aTh €ro Ha3BaHUE.
ITo 3agaHHOMY HOPSIIKOBOMY HOMEpA CTY/I€HTa, BEIBECTH €r0 (haMHUIIUIO.
[To pamunuu cTyAeHTa BHIBECTH €T0 MOPSIKOBBII HOMED I10 JKypHaTy.
ITo HoMepy 01012 BBIBECTH Ha M€YaTh €ro Ha3BaHUE.
ITo HOMEpY cTOMa B CTOJIOBOM caHATOpHs BHIBECTH Ha N€YaTh EepeUeHb MOoJaBaeMbIX OO/,
ITo HoMepy 1BeTOBOTO HAcTos B puroOape caHaTOpus BBIBECTH Ha IevyaTh cocTaB cOopa.
[To n3mepeHHOM TeMIlepaType Tella BBIBECTH COCTOSTHUE MTAlUEHTA.
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30.

31.

32.
33.

34.

35.

36.

37.
38.

39.

40.

41.
42.

43.
44,

45.

46.
47.

48.

49.

50.

51.

JlaHo 1enoe yKucio B Auana3oHe 1-9. BBIBECTH COOTBETCTBYIOIEE Ha3BaHUE SKCTPEHHOM CITy»KOBI TO-
pona (2 — «MWITHITHS»,..).

JlaHbl HOMepa y4acTKOB ropojickoii 6onpauLEL. BeiBectn @.1.0. TepaneBTa, MpUKPEIIEHHOTO K 1aH-
HOMY y4acTKy.

Hcnonb3ys nMKIMYECKHEe AJITOPUTMbI BHINIOJHUTH saganus 32-47
Jlano HaTypaiabHOE YKo n. Beruucaurs 2" .
1 1 1
Jlano HatypaibHOE 4ucio n. Beruucnuts | 1+ z 1+ | 1+— |
2 n
1 1 1
JlaHo HaTypaJlbHOE YUCIIO N. Berancauty —— + — ——+ ..t — —,
sinl sinl+sin2 sinl+...+sinn
cosl cosl+cos2,  cosl+..+cosn
JlaHO HaTypaJIbHOE YKCIIO N. BBUUCIUTE —— * — - L — —
sinl  sinl+sin?2 sinl+....+sinn

JlaHo HaTypajibHOE YuCIIO N. Beruncnute \/3 + \/6 +...+4/3(n=1) ++/3n.

JlaHbl JeHCTBUTEIFHOE YHCIIO @ U HATYPAIbHOE YUCII0 n. Beraucouts a .
JlaHbl EHCTBUTEIBHOE YHUCIIO @ U HATYPAIBHOE YUCIIO N. Bpruucnurs a - (a +l)... (a +n —l).

. 1 1
HaHBI ACUCTBUTCIIBHOC HYHCIIO a W HATypaJbHOC 4YHCJIO 1. Brerunciuts -+ —+
a a(a+1)
L 1
a@a+1fa+2) ~ a(a+1).(a+n)
. 1 1 1
HaHBI ACUCTBUTCIIbHOC YUCJIO @ U HATYPAJIbHOC YUCIIO 1. Breruncioute —+ — + 7 +...+ o "
a’ a a

HaHBI ﬂeﬁCTBHTGHLHOG YHUCJIO a U HaTypaJIbHOC YUCIIO N. Breraucnutb a(a — n)(a — 2n)...(a— n2 )

BoerunciauTh (1+ sin 0.1)(1+ sin 0.2)...(1+ sin 10).

3 5 7 9 11 13
o X X X X X
JlaHo AeNcTBUTEIBHOE YUCIO X. BpluncauTh X ——+ — ——+——— + ——
3 5 79 11 131
Janbl NEeNCTBUTENbHBIE qucia X,a, HATypaJIbHOE 9UCII0 n. Brrauciauts

((...((X-f-a)z +a>2 +...+a)2 +a)2 +a.

JlaHo nefCcTBUTENBHOE YUCIIO X. BEIYHUCINTD

(x—2)x—4)x—8)..(x—64)

(x—1)x=3)x—7)..(x—63)
JlaHBI HATypaTbHOE N, AEHCTBUTENbHOE X. BEIUHCIUTE SiN X +SiN” X+...+sin" X.
aHbl HATYpaNbHOE N, AEHCTBUTENbHOE X. BHUMCIUTE COS X + COS°® X +...+C0s ™" X
Yp i

Hukasl ¢ napamerpom. 3aganus 48-62
52 i2
Breraucnuts MMPONU3BCACHUC P E—
i1 17+ 2143
100§ +1
Beruucnuts npoussenenue | | ——.
iz2 1+ 2

10 1
Beraucnuts npoussenenne [[(2+7<).
i=1
10 1 3
Beraucnuts npomssenenue [ [(1—)°.
i=2 |
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52. JlaHO HaTypaJIbHOE YMCIIO N, JEHCTBUTEIHLHOE YUCIO X. BBIYMCINTH Z—n .
i=1 2

5

15

i2

i3

53. JlaHo HaTypalbHOE YHKCIIO N, ICUCTBUTENBHOE YUCIO X. Boruncnuts ) — .

100
1
54. Berunenuts ).
i=1
128

55. Beruncnutp ), L
i=1

(2i)*

10
56. Beruncimuts ) 4.
i=1
100
57. Berunenuts ) 5.
i=1
100

58. Berunciuts ) (i+1).

i=1

59. lano n=20. Beruucioutp S = -1+ - —-=—=— ot ]
2 4 8 2"
60. ano n=30. Beruuciaurs P = —1*3*_—1*%* * (;L_)l

61. Jaro n=20. Beraucouts S =1-3+5-7+...+(-1)""(2n-1)
62. Tarno n=30. Beruuciuts S =2-4+6-8+..+(-1)"(2n)

i=1

Boruucaurhb 3Ha4yenne (PYHKIUM 32IaHHON B BU/Ie rpaduka. Pa3BeTBasiiomuii aaropurm.

y
1
| | -
[ [ | o
2\ -1 1 2 X
-1
63. 66.
y
1

.
N -

,

[y

N

:,_\_

N
X<

64.

67.

N -
-
= ——
N —

=< Y

65.

68.

\

{
N —

N —

v

N

<y
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N

69.
Ay
1_\/
1\ -
2 -1 2 X
LV
70.
AY
—_—
— -
2 1 1 2 X
-1
71.

Boruncaurs pyHKIUI0

A

73.

74.

< ¥
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PacuerHo-rpadguyeckasi pabora 3.

Pa3znesn 4: Jlpyrue Tunbl JaHHBIX

OaHOMepHbIEe MaCCUBBI

1.

o

10.

11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

Jan uemouyucieHubli MaccuB A pasmepa 10. BoiBecTu HOMEp CHayajia MepBOTO 3aT€M IMOCIIEI-
HEro U3 TEX ero »JJeMEeHTOB A[i], KOTOpBIC YIOBIETBOPSIOT JIBOWHOMY HEPABEHCTBY:
A[1] < A[i] < A[10]. Ecau Takux 351€eMeHTOB HET, TO BeiBecTH 0.

Jan nenouncnenHsiii Maccus pazmepa 20. [IpeoOpa3oBaTh ero, npudaBUB CHaYalla K YeTHBIM YHC-
JIaM [I€PBBII 3JIEMEHT, 3aT€M K HEUETHBIM YMCIIAM NIOCIIEAHUN 31eMeHT. [1epBblil u nocieHuii ane-
MEHTBI MaCCUBa HE U3MEHSTh.

Jan uenourciieHHbI MaccuB pa3Mepa 20. BeiBecTr BHayase BCe €ro YeTHBIE 3JIEMEHTHI, a 3aTeM
— HEYeTHbIE U HA00OPOT.

[TomeHsTh MeCTAMU MUHUMAJIbHBIN U MaKCUMaJIbHBIN 3JIEMEHTHI MaccuBa pa3mepa 10.

3aMEHUTH BCE MOJIOKUTEIbHBIE AJIEMEHTHI LIEJIOYUCIIEHHOT0 MaccuBa pa3mepa 10 Ha 3HaueHue Mu-
HUMAJIBHOTO; BCE OTPUIIATEIbHBIE HA 3HAYCHHE MAaKCUMAaJIbHOTO.

Han maccus pazmepa 10. [lepectaButh B 00paTHOM MOPSAKE JIEMEHTH MACCHBA, PACIIOJIOKECHHBIC
MEXJly €r0 MUHUMAaJIbHBIM U MaKCUMaJIbHBIM DJIEMEHTaMHU.

Han maccuB pazmepa 20. OcyiiecTBUTh HUKINYECKUN CIBUT 3JIEMEHTOB MAacCHBA BJIEBO Ha OJHY
MO3UIIUIO; TO KE CaMO€ - BIIPABO.

Han maccuB pasmepa 15 uuuncio K (0 <k < 5). OcyiuecTBUTh HMUKIMYSCKHN CIBUT 3JICMCHTOB
MaccHBa BJI€BO Ha K mo3uimii; To ke camoe - BIpaBo.

[IpoBepuTthb, 0Opa3yrOT JU JIEMEHTHI LEJIOUMUCIECHHOTO MaccuBa pasmepa 10 apudmeTnyeckyro
(reomeTpHuuecKyto) nporpeccuto. Eciu aa, To BEIBECTH pa3HOCTh (3HAMEHATEINb ) POTPECCUH, €CTTH
HeT — BbIBecTH 0.

Jlan MaccuB HEHyNEBBIX LenbIX yucen pasmepa 20. [IpoBeputh, depeayroTcst I B HEM YETHBIE
v HedyeTHbIe yucia. Ecnu yepenyrores, To BeiBecTH (), €CliM HET, TO BBIBECTH HOMEP MEPBOTO 3Jie-
MEHTA, HapyIIAOIIeTr0 3aKOHOMEPHOCTb.

Jan maccuB pazmepa 20. HaiiTu KOJIMYECTBO €ro JIOKAJIbHBIX MUHUMYMOB.

Han maccuB pasmepa 15. HaiiTu MakcuMaabHBIN U3 €ro JJOKaTbHBIX MAKCUMYMOB.

Han maccuB pa3mepa 20. OnpeaenuTbs KOJIMYECTBO YUaCTKOB, HA KOTOPBIX €ro AJIEMEHThl MOHO-
TOHHO BO3PAacTaloT.

Jan MaccuB pasmepa 15. OnpenenuTh KOITUYECTBO €0 MPOMEXKYTKOB MOHOTOHHOCTH (TO €CTh
Y4aCTKOB, Ha KOTOPBIX €r0 3JIEMEHTHI BO3PACTAIOT WIIH YOBIBAIOT).

Jano BemectBeHHOe uncio R u maccus pa3mepa 20. HaiiTi anemMeHT MaccuBa, KOTOPBIi Hanbosee
OJIN30K K JaHHOMY YHCITY.

Hano BemecTBeHHOE unciio R u MaccuB pa3mepa 15. Haiitu aBa sanemeHTa maccuBa, cymma KOTO-
pBIX Hanbosee O6JIM3Ka K JAHHOMY YHCITY.

Jan maccuB pa3mepa 15. Haiitu HoMepa AByX OMmKalIIMX Yuces U3 3TOr0 MacCUBa.

Jan nienoyucieHHslii MaccuB pasmepa 15. OnpenenuTs MaKCUMaTbHOE KOJIMYECTBO €ro OJIMHAKO-
BBIX 3JIEMEHTOB.

Han nenouyucieHHsiii MaccuB pasmepa 20. YanuTh U3 MaccuBa BCE DJIEMEHTHI, BCTPEUAIOIIH-
ecsl MEHee IBYX pas, 3aTeM Ooliee IBYX pa3, 3aTeM POBHO JIBa pa3a, 3aT€M POBHO TPHU pasa.

Han nenouncnenHslii MaccuB pasmepa N. Eciau OH ABIISIETCS IEPECTaHOBKOM, TO €CTh COJEPKUT
Bce yucna ot 1 10 N, To BeiBecTH 0, B IPOTUBHOM Clly4a€ BBIBECTH HOMEP MEPBOrO HEJIOMYCTHU-
MOT0 3JIEMEHTA.

Jan maccuB pasmepa N. [IpeoOpa3oBarh ero, BCTaBUB Mepe]] KaXKIbIM MOJIOKHUTEIbHBIM DJIEMEH-
TOM HYJIEBOM 3JIEMEHT; MOCJIe KaXK/I0T0 OTPUIIATEILHOTO HYJIEBOM 3JIEMEHT.
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22. JlaH uenoducieHHbld MaccuB pazmepa N. HazoBem cepuerl rpynmmy moaps UAYIIUX OJAWHAKOBBIX
9JIEMEHTOB, a JUIMHOM CepUU — KOJIMYECTBO ITUX AJICMEHTOB (IJIMHA CEPUU MOXKET OBITh paBHa 1).
BriBecTn MaccuB, coepIKallMil JJIMHBI BCEX CEpUN UCXOIHOTO MAacCUBA.

23. lan nenouucieHHbli MaccuB pazmepa N. IIpeoOpa3oBaTe MaccuB, yBEINYHUB KaKAYI0 €T0 CEPUI0
Ha OJIMH DJIEMEHT.

24. lan nenouncineHHblii MaccuB pasmepa N. IlpeoOpa3oBaTe MaccuB, yBEJIWYMB IIEPBYID  CEPUIO
HanOOJbIIeH ATMHBI HA OJJUH JIEMEHT.

25. Jlan nemounciieHHbId MaccuB pa3mepa N. BcTaBuTh nepen Kaxaon cepueit HyJIeBOM 2JIEMEHT.

Ha3zoBeM cepueit rpynny nmoapsii MAymmx OJUHAKOBBIX 3JIEMEHTOB, a JJIMHON cepur —
KOJIMYEeCTBO ITHX 3JIEMEHTOB (JIJIMHA CEPUH MOKET ObITH paBHa 1).

26. lano umcio k u nenouncienusiii MmaccuB pasmepa N. I[Tomensats Mecramu nepByto u K-1o cepun
maccuBa. Eciu cepuii B MmaccuBe MeHble k, TO BBIBECTH MacCuB 0€3 U3MEHEHUH.

27. Jlano yucio k u nenoyucieHHsiii MaccuB pazMepa N. Y 1anuTe U3 MaccuBa BCE CEpUH, JIIMHA KO-
TOPBIX MeHbIIIE K.

28. Jlano uucno k v menouncieHHbIi MaccuB pazmepa N. 3aMEHHUTh KaXIyl0 CepPHIo, JJIMHA KOTOPOM
MeHbIle k, Ha OJIUH HYJIEBOI 2JIEMEHT.

29. Jlan maccuB pa3zmepa N. BeiBecTH MHACKCHI MacCHBa B TOM IOPSIIKE, B KOTOPOM COOTBETCTBYIO-
M€ UM DJIEMEHTHI 00pa3yIOT BO3PACTAIOIIYIO OCIEI0BATEIBHOCTD.

30. Ynopsimounts MaccuB pazmepa N 1Mo Bo3pacTaHuIo, a 3aTeM 10 yOBIBaHUIO.

31. Jlansl aBa MaccuBa A u B pa3mepa 5, aieMeHThI KOTOPBIX YHOPSAOYEHBI MO Bo3pacTaHuio. O0b-
€/IMHUTH 3T MACCHUBBI TaK, YTOOBI PE3yIbTHPYIOIINH MaCCUB OCTAJICS YIOPSI0YEHHBIM.

32. Jlan maccuB pazmepa 20. BeiBecTH MHAEKCHl MacCHBa B TOM IMOPSJIKE, B KOTOPOM COOTBETCTBYIO-
[IME UM JIEMEHTHI 00pa3yIoT YOBIBAIOIIYIO MTOCIIEI0BATEILHOCTD.

JIByMepHbIe MacCHBbI (MATPHIIbI)

1. Jano uucio K (0 <k < 11) u matpuma pasmepa 4 X 10. Haiitu cymMmMy U mpou3BeZCeHUE IEMEH-
TOB K-ro cTOs1011a TAHHON MaTPHIIBI.

2. Jlana matpuna pazmepa 5 X 9. HaliTu cyMMBI 2JIEMEHTOB BCEX €€ YETHBIX CTPOK, a 3aTeM BCEX €€
HEYETHBIX CTOJIOIOB.

3. Mana marpuna pasmepa 5 X 10. Haiftu MuHHManbHOE 3HaU€HUE B KaXKI0H CTPOKE, a 3aTeM MaKCH-
MaJbHOE 3HaYEHHE B KaXKJIOM CTOJIOIIE.

4. Jlana maTtpuna pasmepa 5 X 10. B ka0 cTpoke HalTH KOJIMUYECTBO JIEMEHTOB, OOIBIINX Cpel-
HETO apu(PMETHUECKOTO BCEX HIEMEHTOB dTON CTPOKH, a 3aTEM B K&KIOM CTOJIOIE MEHBIITNX CPEI-
HEro apu(pMEeTHYECKOT0 BCEX 3JIEMEHTOB ITOT0 CTOJIOIA.

5. Jlana matpuma pasmepa 5 X 10. IIpeoOGpazoBaTe maTpuily, MOMEHSB MECTaMH MUHHMMAJIbHBIN
Y MaKCHMaJIbHbII 3JIEMEHT B KaXKI0M CTPOKE, a 3aTeM CTOJIOIIE.

6. Jana marpuna pazmepa 5 X 10. HaliTn MuHIManpHOE 3HAYSHHE CPEIM CYMM DJIEMEHTOB BCEX €€
CTPOK U HOMEp CTPOKHU C 3TUM MUHUMAJIbHBIM 3HAYEHUEM.

7. [ana matpuna pazmepa 5 X 10. Halitu MakcuManbHBIA cpeii MUHUMAJIbHBIX 3JIEMEHTOB Ka)KJ10M
CTPOKH , a 3aTeM CTOJIOIA.

8. [lana nenouncnenHas Matpuiia pasmepa 5 X 10. BeiBectu HoMep ee IepBoii CTPOKH, COJIEPIKAIIETO
paBHOE KOJIMYECTBO MOJIOKUTENIBHBIX U OTPULIATEIbHBIX 3JIEMEHTOB (HYJIEBBIC JIEMEHTHI HE YUH-
ThIBatoTCs1). ECiin Takux cTpok HeT, To BhiBecTH 0.

9. Hana marpuna pa3mepa 5 X 10. BeiBecTn HoMep ee nmocieHei cTpoKH, COAEpIKaIlero TOIbKO Mo-
JIOXKHUTEIIbHBIE 2JIeMeHTHI. Ecii Takux cTpok HeT, To BbiBecTH 0.

10. lana nenouncnenHas Matpuua pazmepa M X N. Paznudnblie cTpoku (CTONOIBI) MAaTPUIBI HA30BEM
MMOXO0XKMMH, €CJTM COBMAJAI0T MHOXKECTBA YMCEJ, BCTPEUAIOIIMXCS B ATHX CTPOKax (CToyiOax).
Haiitu Konm4ecTBO CTPOK, MOX0XKUX Ha MEPBYIO CTPOKY.

11. Mana nenouncnenHas matpuna pazmepa M X N. Haiitu konnuecTBo ee CTpOK, BCe 3JIEMEHThI KO-
TOPBIX Pa3IUYHBIL.

29



12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

217.

28.

29.

30.

31.

32.

. ana nenouucnenHas marpuua pazmepa M X N. BeiBecTt HOMep ee nepBoii CTPOKHU, COAEPKALIETO
MaKCUMaJIbHOE KOJIMYECTBO OJIMHAKOBBIX AJIEMEHTOB.

Jana xBasipaTHast MmaTpuia nopsiaka M. Halitu cymmy 37€MEHTOB €€ ri1aBHOM ¥ MOOOYHOM Auaro-
HaJu.

JlaHa kBagpaTHas matpuua nopsiaka M. HailTu cymMBbl 3JIEMEHTOB €€ AuaroHaiei, napauieibHbIX
rJIaBHOM (HaYMHAs C OAHOdJIEMeHTHOM auaronand Afl,1]).

Jlana xBajpaTHas maTpuia nopsaka M. BelBecTr MUHMMAJIBHBIE U3 DJIEMEHTOB KaX10U €€ I1aro-
HaJIH, MapauIeIbHON M0O0YHOM (HaunHast ¢ 0 JHOdIeMeHTHOM quaronamn A[l,1]).

Jlana xBajpaTHas MaTpula nopsaka M. 3aMEHUTh HYJISIMU 3JIEMEHTBl MaTPHULIbI, JIEKAIINE HUXKE
[JIABHOM IMAarOHaIIH.

Jlana kBazgpaTHast Matpuna nopsjaka M. 3aMEeHUTh HYJISIMH 3JI€MEHTBI, JIEKAIUE OJHOBPEMEHHO
BBIIIIE IJIaBHOW MaroHasy (BKIIIOYas 3Ty IMaroHasib) U BbIlIE TOOOYHON TuaroHaiu (Takke BKIIO-
qasi 3Ty IMaroHaib).

Jana kBaznpaTHas Matpuua nopsjaka M. 3epkaabHO OTpa3uTh €€ IEMEHThl OTHOCUTEIBHO FOpHU-
30HTaJIbHOM OCH CUMMETPUU MaTpPULIBL.

Jana kBagparHas Marpuua nopsaka M. [TosepuyTs ee Ha 90 rpagycoB B OJI0KUTEIBHOM HalpaB-
JICHUHU.

Jana matpuna pazmepa 5 X 10. BeiBecTr KOJIMYECTBO CTONOIOB, 3IEMEHTHI KOTOPBIX MOHOTOHHO
yOBIBAIOT.

Jana matpuna pazmepa 5 X 10. Haiitu MUHUMaIbHBIA CpEAH DJIEMEHTOB T€X CTOJIOIOB, KOTOPHIE
YIIOPSIIOYEHBI JIMOO TI0 BO3PACTAHUIO, JINOO O yObIBaHUIO. Eciu Takue cToiOIBl OTCYTCTBYIOT,
To BhIBecTH 0.

Jlanb! nBa uncna k1 u K2 u marpuna pasmepa 4 X 10. [ToMeHSITh MeCTaMH CTOJIOIBI MATPHIIBI C HO-
mepamu k1 u k2.

Hana matpuria pazmepa 5 X 10. [ToMeHATs MecTaMu CTOJIOIBI, COACPKAIINE MUHIMAITLHBIA 1 MaK-
CUMAaJIbHBIN 3JIEMEHTHI MaTPHULIBL.

Jana matpuna pazmepa 5 X 10. [Tomensts Mmectamu ctonber ¢ HomepoMm 1 1 nocieaHuii u3 crono-
LIOB, COJIEpPKAIIHNX TOJIBKO IMOJOKUTEIbHBIE JIEMEHTBHI.

Jano uucio k u marpuiia pazmepa 4 X 10. Y aanuth cTos10e1; MaTpuiibl ¢ HoMepoMm K.

Hana matpuna pazmepa 5 X 10. Yaanute cronben, conepkaiiuii MakCUMaabHBIA 3JIEMEHT Mart-
PHIIBIL.

Jana matpuria pazmepa 5 X 10. Y ganute Bce CTONO1IBI, COIEpIKalIie TOTBKO MOJI0KUTETbHBIE dJIe-
MEHTHI.

Hano uncno k u matpuna pazmepa 4 X 9. Ilepen cTonOIioMm MaTpHIlbl C HOMEPOM K BCTaBUTH CTOJ-
Oer1 u3 HyJeH.

Hana matpuia pasmepa 4 X 9. [Ipoay6nupoBath cTon0er MaTpUIIbl, COAEPKAIIUN ee MaKCUMalb-
HBIW JIEMEHT.

Hana matpuna pasmepa 5 X 9. Ilocie nocnenHero crondua, CoAepIKaIlero TOIbKO MOJ0KUTENb-
HBI€ JIEMEHTBHI, T00ABUTh CTOJOEII, COCTOSIINN U3 €AMHMII.

Hana nenounciennas matpuia pazmepa M X N. Haiitu snemeHT, ABIAIOMIUNACS MaKCUMAalbHBIM
B CBOEH CTpOKE M MUHMMAaJIbHBIM B CBOeM cToJiO1e. Eciu Takol 31eMeHT OTCYTCTBYET, TO BbIBE-
ctu 0.

JHana matpuia pazmepa M X N. [lomeHsTh MecTamMu €€ CTOJIOIBI TaK, YTOOBI X MaKCUMAaJIbHBIC
3JIEMEHTHI 00Pa30BBIBAIM BO3PACTAIOILYIO ITOCIEA0BATENEHOCTb.

MHuoskecTBa

Jlana HemycTasi OoCIe10BaTeIbHOCTh COCTOAIIAS U3 HEKOTOPHIX OYKB PYCCKOIO, JIATUHCKOTO

aJ'I(I)aBI/ITa, yrcesn. HameyaraTs:

1. Bce rimacHbie OyKBBI pycCKoro andaBuTa;

2. Bce «riacHbIe» OyKBbI TATHHCKOTO an(haBUTa;

3. Bce coriacHble OYKBBI pYCCKOTO ali(haBHTa;

4. Bce «COrJIacHbIe» OYKBBI, JATUHCKOTO andaBuTa;
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BCE 3BOHKHE COTJIaCHBIE OYKBBI PYCCKOTO an(aBura;
BCE ITyXHe COTJIacHbIe OYKBBI, PyCCKOTO ali(haBuTa;
Bce uéTHBIE IU(PHI;

BCe HEu&THBIE U (PHI;

NG

Crpoku.

3ananue 1 npeanokeHo Uil pellieHusl BCEM BapuaHTaM. 3aJaHus U3 IyHKTOB 2 U 3 BbIOMpa-

IOTCA 110 HOMEPY BapHaHTa.

3apganmue 1. Jlan Texct. Mexay COCETHIMHU CIIOBaMH - HE MEHEe OJIHOTOo mpooderna, 3a MOocie-

HUM CJIOBOM - TOYKa. HameuaTatpb Bce ClioBa, OTIMYHBIC OT TIOCIIETHETO CII0BA, MPEIBAPUTEIBHO TIpe-
00pa3oBaB KaXJ10€ U3 HUX 110 CICIYIOIIEMY TIpaBUITy:

a) TIEPEHECTH TEePBYIO OYKBY B KOHEIl CJIOBA,;

0) mepeHecTy MOCIEeIHIOK OYKBY B HAUAJIO CJIOBA;

B) YIIUTh U3 CIIOBA BCE MOCIICAYIONINE BXOXKICHHUS MIEPBOil OYKBBI;
T') YIaJUTh U3 CIIOBA BCE MPEABLAYIINE BXOXKICHUS MOCIEIHEH OYKBHI;
) OCTaBUTh B CJIOBE TOJIBKO MEPBHIC BXOXKICHUS KaKI0i OYKBBI;

€) €CJIM CJIOBO HEYETHOM JUIMHBI, TO YIAIUTh €ro CPEIAHIO OYKBY.

PacuetrHo-rpaguueckas padora 4.
Pa3znen 4: Ilpouenypsl u pyHKumMu

B 3aganusx naHHON MOArpyMIbl TpeOyeTCs peain30BaTh NPOUEAYPhI WA (PYHK-

IIUH C YHMCIOBBIMU IapaMeTpamu Tuna integer u real. BxoaHbie mapaMeTpsl 3THX THIIOB
OOBIYHO OIMHUCHIBAIOTCS KaK mapaMeTpbI-3HAUYCHU .

1.

Omnwucars nporenypy Minmax(A,B), 3anucpiBaronyio B mepeMeHHYI0 A MUHUMAJIBHOE U3 3HaYe-
Huil A u B, a B nepemennyto B — makcumanbHoe u3 3THX 3HaueHUi (A u B — BemiecTBeHHBIE
napameTpsbl, SBISIOIIMECS OJJHOBPEMEHHO BXOHBIMH M BBIXOAHBIMH). VICIIOIB3ys 4eThIpEe BHI30BA
9TOW TIPOIEAYPHI, HAWTH MUHUMAJIBHOE H MakcuMalibHOe u3 uncen A, B, C, D.

Omnwucars ¢pynkuuio Min(A,B,C) BemecTBeHHOT0 T, HAXOAANIYI0 MUHUMAIBHOE U3 TPEX Belle-
ctBeHHBIX yncen A, B u C. C momonibio 3Toi PyHKIIMKM HAMTH MUHUMalbHBIE U3 HabopoB (A,B,C),
(A,B,D), (A,C,D), ecmu nansl uucna A, B, C, D.

Ornucats Qynkuuo Max(A,B,C) BeliecTBEHHOTO THIA, HAXOSIIYI0 MaKCUMaTbHOE U3 TPEX Be-
mectBeHHbIX yncen A, B u C. C nomonibio 310oi QyHKIMK HaTH MakcUMalbHbIE M3 HaOOpOB
(A,B,C), (A,B,D), (A,C,D), eciim nanst uncia A, B, C, D.

Ucnone3ys ¢yukiuo Min(A,B,C), onucars nporeaypy Minl(A,B,C,D) BeliecTBeHHOro THIIA,
HaXOJAIIYI0 MHHUMAJIbHOE U3 YeThipeX BemiecTBeHHbIX uncen A, B, C u D. C nomoripio 3Toi
dbyHKIIMM HalWTH MUHHMalbHbIe W3 Habopo (A,B,C.D), (A,B,C,E), (A,C,D,E), ecnu manbl
guciaa A, B, C, D, E.

Hcnons3ys ¢pynkuuto Max(A,B,C), onucars nponeaypy Max1(A,B,C,D) BeniecTBeHHOro THMA,
HaXOJAIIYI0 MaKCUMallbHOE M3 YeThIpex BemecTBeHHBIX uucesl A, B, C u D. C noMomipio 3Toi
dbyHKIIMM HaWTH MakcuManbHble U3 HabopoB (A,B,C,D), (A,B,C,E), (A,C,D,E), ecnu nausl
guciaa A, B, C, D, E.

Opranun3oBath BBOJI 2JIEMEHTOB MHOKeCTB A 1 B. [IpoBepuTh coBmagaroT uiau He COBNAAA0T
MHO>KECTBA; SBISETCS JIU OJTHO MHOXKECTBO TTOJIMHOKECTBOM JIpyroro. BeiBecTn 00a MHOXECTBA.
OpraHu3oBaTh BBOJ| 2JIEMEHTOB MHOKECTB A 1 B. BoInonHuTe Hajg MHOKECTBAMH ONEpaIUU T1e-
peceueHusi, oObeqUHEHNS U pa3HOCTU. [lomyueHHbIE pe3yabTaThl BEIBECTH B BHJI€ HOBBIX MHO-
JKECTB Ha SKpaH.

Opranun3oBath BBOJI 3JIEMEHTOB MHOKECTB A 1 B. BhINOMHUTE HaJl MHOKECTBAMU OMEPALIUH: =,
<>, <=, >=, IN. BoiBecTu Ha 3kpaH 00a MHOKECTBA U MOJyYE€HHbIE PE3yJIbTaThl pabOThl HAJ MHO-
JKECTBaMH.
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BrerancnuTh 3HaUeHHE 33JaHHOTO BBIPAKEHUS, HCIIOIB3YsI MMPOLIETYPhl U (DYHKITUH.

ZZMJre(cosbw)2 N |(C°Sb+6|+6 ;
a a
_In‘6x3—4‘ e —dl )
.y—m+g(n‘x — ‘+ ),
a+3b
. Z:ea+3b_coseaeT+8‘_4lea+3b +8‘,
(sin® b 10| _ (sin?b-10
X=—+In‘(sm2b—10‘+4—+5;
_ X6+5 _ X6+5 |+3X6+5.
cosh+4 cosb+4‘ '
(sin*b+6[ (sin” b+
Z:—+4sm +6+Ctg —+6 ,
3b 3b

‘{/cosz (In|6x—1/+1) +cos®(Inj6x—1+1) |
N In|6x—1]+1 '

PacuerHo-rpajguueckas padora 5.
3anucu.

BapuaHT 3a1anusi COOTBETCTBYET HOMEPY.

16.a) Onucats ctpykrypy ¢ umeneM STUDENT, coaepkarryto ciemyromniie mos:
— NAME- dbamunus u vHUTIUABI;
— Howmep rpymnsr;
— VYcneBaeMoCTh (MacCUB U3 ISTH HJIEMEHTOB).
b) Hamucats nmporpammy, BBIIOJIHSIOILYIO CIIETYIONIUE TeHCTBHUSA:
— BBoJ ¢ ki1aBHaTyphl TaHHBIX B MACCUB, cOCTOSIIMM U3 Aecsatu cTpyktyp Tuna STUDENT; 3a-
IIUCH JIOJKHBI OBITH YIIOPSIIOUEHBI 10 BO3pAcTaHNI0 HOMEpA IPYIIIIbI;
— BBog Ha aucriel pamMuanii 1 HOMEPOB I'PYII ISl BCEX CTYIEHTOB, BKJIIOUEHHBIX B MacCHUB,
eciu cpeHui 6ai ctyaenta oomnbie 4,0;
— Ecnu Takux CTyJ€HTOB HET, BBIBECTH COOTBETCTBYIOIIEE COOOIIEHUE.
2. a) Onucats cTpykrypy ¢ umeneM STUDENT, cogep:xalyto cieayromme nos:
— NAME- dhamunus u vHULIHATIBI;
— Howmep rpymnmsr;
— VYcneBaeMocTh (MacCUB U3 MATH JIIEMEHTOB ).
b) Hanucars nporpamMmy, BBIIOJHSIONIIYIO CJIETYIOIINE AEHCTBUS:
— BBoja ¢ Ki1aBHaTyphl JaHHBIX B MAaCCHUB, COCTOALMMI U3 Aecatu cTpykTyp tuna STUDENT; 3a-
MIUCH JJOJDKHBI OBITH YIIOPSIOYEHBI 10 BO3PACTAHUIO CPEAHEro Oaa;
— BBoj Ha aucmeit pamminii 1 HOMEPOB IPYII /7Sl BCEX CTYIEHTOB, MMEIOIIUX OLEHKHU 4 U 5;
— Ecnu Takux cTyJI€HTOB HET, BBIBECTH COOTBETCTBYIOIIEE COOOIIIEHNUE.
3. a) Onucatsb ctpykTypy ¢ umeHeM STUDENT, cozneprkaiyro cieayromue moss:
— (¢amwius 1 UTHULHAIIBL,
— Howmep rpymnmsr;
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17.

YcneBaeMocTh ( MACCHUB U3 MATH 3JIEMEHTOB ).
b) Harmucatp mporpaMmy, BBITIOJHSIOIIYIO CIISAYIOIITNE TCHCTBUS:
BBoj ¢ ki1aBuaTyphl JTaHHBIX B MACCUB, COCTOSIIIMX U3 AecsaTu cTpyktyp Tuna STUDENT; 3a-
MTUCH JJOJDKHBI OBITH YIIOPSIOUYEHBI 110 al(aBuUTYy;
BriBon Ha qucmiieit pamMuiiuii 1 HOMEPOB TPYIII AJIsl BCEX CTYACHTOB, UMEIOLIUX XOTS ObI OIHY
OIIEHKY 2;
Ecnu Takux CTyZIEHTOB HET, BBIBECTH COOTBETCTBYIOIIEE COOOIICHHUE.
4. a) Onucarb ctpykrypy ¢ uMeHeM STUDENT, conepskaliyro ciaeayroume mosis:
HaszBanue nynkra Ha3HaYeHUs peiica;
Howmep peiica;
Tun camouera.
b) Hanucars nporpaMmy, BBIITOJIHAIOIIYIO CIEAYIOIINE AEUCTBUS:
BBoj ¢ kiaBuaTyphl JaHHBIX B MacCuB, cocTosui U3 ceMu 3jemeHToB tuna AEROFLOT;
3aMucy JOHKHBI ObITh YHOPSIOYEHBI IO BO3pACTaHUIO HOMEpA peiica;
BbiBo1 Ha PKpaH HOMEPOB PEMCOB U TUIIOB CaMOJIETOB, BBUIETAIOIIMUX B IIYHKT Ha3HAuUEHUS,
Ha3BaHME KOTOPOT'O COBIAJIO C HA3BaHUEM, BBEJICHHBIM C KJIIaBUATYPBI;
Ecnu Takux peiicoB HET, BbIIaTh Ha TUCIUICH COOTBETCTBYIOIIEE COOOIIEHHUE.
5. a) Onucats cTpykrypy ¢ umeneM AEROFLOT, conepxaliyto cieayromnue mos:
Ha3BaHne nmyHkTa Ha3Ha4YeHMS penca;
Howmep peiica;
Tun camouera.
b) Hanucars nporpaMmy, BBIIOJHSIOIIYIO CIIEAYIOIINE ACHCTBUS:
BBoa ¢ kimaBuaTyphl JaHHBIX B MAacCHUB, COCTOSIIUN U3 cemu 3ieMeHToB tunia AEROFLOT;
3aIMCH JTOJDKHBI OBITH Pa3MEIIeHHI B ali)aBUTHOM MOPSIKE IO HA3BaHUSAM ITYHKTOB Ha3Haue-
HUS,
BrIBo Ha 2KpaH MyHKTOB Ha3HAYEHUS M HOMEPOB PEHCOB, 00CTY)KMBAEMBIX CaMOJIETOM, THUII
KOTOpOTO BBEJICH C KJIaBUATYPbI;
Ecnu Takux peiicoB HET, BbIIATh HAa JUCIUICH COOTBETCTBYIOIIEE COOOIIEHNUE.
6. a) Onucats cTpykTypy ¢ uMmeneM WORKER, cozneprkaiuyro cienyromue mosst:
damuins 1 UTHULMAIBI pa0OTHHKA;
Hazpanme 3aHnMaeMoi JOJDKHOCTH,
['ox moctymnenust Ha paboTy.
b) Hanucate nporpamMmy, BBINTOJTHSIONLYIO CIEIYIOLUE IEHCTBUSA:
BBoj ¢ kmaBUaTyphl TaHHBIX B MacCHB, cocTosmuid u3 aecsiatu ctpyktyp tuna WORKER; 3a-
IIUCH JIOJKHBI OBITH pa3MelleHbl 1o anaBuTy;
BeiBog Ha nucruielt paMuianii pabOTHUKOB, el cTax paboThl B OpraHU3aIK IPEBbIIIACT 3Ha-
YEeHHE, BBEJICHHOE C KJIaBUATYPBbI;
Ecnu Takux paOOTHHUKOB HET, BEIBECTH Ha JUCIUICH COOTBETCTBYIOIIEE COOOIICHHE.
7. a) Onucate cTpykTypy ¢ umeHeM TRAIN, coneprkalryro cieayrouue mosmis:
HazpaHue nmyHKTa Ha3HaYEHUS;
Howmep noesna;
Bpewms otnpasiieHusl.
b) Hanmcars nporpaMmy, BBITOJHSIONIIYIO CIIEAYIOIINE ASHCTBUS:
BBoJ ¢ knmaBuaTypel JaHHBIX B MacCHB, COCTOSIIMI M3 BochbMU 31eMeHTOB Tuna TRAIN; 3a-
MUCH JOJDKHBI OBITh pa3MeIleHbl B aI(paBUTHOM MOPSIJIKE 110 HA3BaHUAM ITYHKTOB Ha3HAuCHMUS,
BriBon Ha sKkpaH nH(pOpMaIUIO O MOe3/1aX, BpeMsl OTIPABICHHs KOTOPHIX BBEICHO C KiIaBHa-
TYPBIL,
Ecnu Takux moe3noB HeT, BBIAATh Ha JUCIUICH COOTBETCTBYIOIIEE COOOIIEHHE.
a) Onucate cTpykTypy ¢ uMeHeM TRAIN, coneprkaliyro cieayomue mosis:
HazpaHue myHKkTa Ha3HauEHUS;
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Howmep noesna;
Bpewms otnpaBneHus.
b) Harmucatp nmporpaMmy, BBITOJHSIOIIYIO CISAYIOITUE TCHCTBUS:
BBoa ¢ knaBUaTypbl JaHHBIX B MacCHUB, COCTOSIIIUN U3 BOChMU 3ieMeHTOB Tuma TRAIN; 3a-
MIUCH JTOJKHBI OBITh YIOPSAOUYEHBI 10 HOMEPAM M0€3/1a;
BpiBoj1 Ha 3KpaH HHGOPMAIIHIO O T0e3/1aX, HAIIPABJISAIONINXCS B MYHKT, HA3BaHUE KJIABUATYPbI
KOTOPOTO BBEJICHO C KJIABUATYPHI;
Ecnu Takux moe3ioB HeT, BbIIATh Ha IUCIUICH COOTBETCTBYIOIIEE COOOIICHNUE.

. a) Onucatp cTpykTypy ¢ uMeHeM TRAIN, coneprkaliyto cieayrouue nosis:

HaszBanue nyHkra Ha3HA4YCHUS;
Howmep noesna;
Bpewms otmipaBnenusi.
b) Hanucars nporpaMmy, BBIITOJIHAIOIIYIO CIEAYIOIINE AEUCTBUS:
BBoj ¢ kiaBuaTyphl IaHHBIX B MacCUB, COCTOSIIIUM U3 BOCbMHM 3jieMeHTOB Tua TRAIN; 3a-
MIMCH JIOJDKHBI OBITH YIOPSAA0YEHBI IO HOMEpaM T0e30B;
BriBoj Ha 3kpan nHpOpPMAIIHH O TTOE3]Ie, HOMEP KOTOPOTO BBEJICH C KIIaBUATYPHI;
Ecnu HeT Takux 1moe3noB, BhAATh HA IUCIUIEH COOTBETCTBYIOIIEE COOOIICHHE.

. a) Onucatp cTpykTypy ¢ uMeHeM MARSH, conepkaniyto cienyromue mos:

HazpaHue Ha4aIbHOTO IyHKTa MaplIpyTa;
HazpaHue KOHEYHOIO ITyHKTa MapIIpyTa;
Howmep mapuipyra.
b) Hanucars nporpaMmy, BBIITOJIHSIONLYIO CJIEAYIOLINE AEHCTBUSA:
BBoJ ¢ k1aBuaTypsl JaHHBIX B MACCUB, COCTOSALIUMN U3 BocbMU 21neMeHTOB Tunna MARSH, 3a-
IUCH JIOJDKHBI OBITh YIIOPSIOUYEHBI 10 HOMEpaM MapIIpyTOB;
BriBo Ha KpaH HHPOPMALIMU O MapIIPYTe, HOMEP KOTOPOTO BBECH C KIIABUATYPHI;
Ecnu Takux MapiipyToB HET, BbIATh Ha AUCILIEH COOTBETCTBYIOLIEE COOOIIEHHE.
11. a) Onucars cTpykrypy ¢ umeneM MARSH, conepaxaiiyto cieayrouue nos:
HazpaHue Ha4aIbHOTO IyHKTa MapILIpyTa;
HazpaHue KOHEYHOI0 ITyHKTa MapIIpyTa;
Howmep mapuipyra.
b) Hanucars nporpaMmy, BBITOJIHSIONLYIO CIIEAYIONIUE AEHCTBUS:
BBoJ ¢ k1aBuaTypsl JaHHBIX B MACCUB, COCTOSILIUMI 13 BOcbMU 2neMeHToB Tunna MARSH, 3a-
IUCH JIOJKHBI OBITh YIIOPSIOUYEHBI 10 HOMEpaM MapIIpyTOB;
BoiBoa Ha sKkpaH uH(pOpMauu 0 MapuIpyTe, KOTOPbIM HAaUWHAETCS UM KOHYAETCS B MyHKTE,
Ha3BaHUE KOTOPOI'O BBEACHO C KIIABUATYPBIL;
Ecnu Takux MapuipyToB HET, BbIJaTh Ha IUCIUIEH COOTBETCTBYIOIIEE COOOIICHHUE.
12. a) Onucats ctpykrypy ¢ umeneM NOTE, coneprkaiyro cienyromue mosst:
damMuann, UM,
Howmep Tenedona;
JleHb poxieHust ( MAaCCUB M3 TPEX YUCell ).
b) Hanucarte nporpamMmy, BBIOJHSIONIYIO CIEIYIOLINE JeHCTBUS:
BBoJ ¢ k1aBuaTypbl JaHHBIX B MAaCCHUB, COCTOSIIINN 13 BocbMU 31emMeHToB Thna NOTE; 3anucu
JTOJIKHBI OBITH YIIOPSAIOUEHBI 110 1aTaM JHEU POXKACHUS,
BriBo Ha 5kpaH HH(pOpMAIMK 0 YenoBeke, HoMep Tese(oHa KOTOPOTo BBEJICH C KIIaBUATYPHI;
Ecnu Takoro HeT, BBIAATH Ha JUCIIEH COOTBETCTBYIOIIEE COOOIIEHHE.
13. a) Onucats ctpykrypy ¢ umeneM NOTE, coneprkaryto cieayromnye nos:
damMuum, UMs;
Howmep Tenedona;
JleHb poxJieHust ( MaCCUB M3 TPEX YUCEl ).
b) Hanucats nporpammy, BHIIOJTHSIOIIYIO CAEIYIOIIUE IeHCTBUS:
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— BBoJ ¢ kJ1aBUATyphl JAHHBIX B MACCUB, COCTOSAIIMN 13 BochbMU 31eMeHTOB Tuna NOTE; 3anucu
JIOJDKHBI OBITH pa3MelIeHbI 10 angaBUTy;

— BrIBO Ha SKpaH HHPOPMAITIH O JIFOJSX, YbH JHH POXKACHUS MIPUXOISITCS HA MECSII], 3SHAUCHUE
KOTOPOT'0 BBEACHO C KJIABUATYPHI;

— Ecnu takoro HeT, BbIIATh HA JUCIUIEH COOTBETCTBYIOIIEE COOOIICHHE.
14. a) Onmcarpb cTpykTypy ¢ umeHeM NOTE, conepxariyro cieayroniie mos:

— damMunuu, UM,

— Howmep Tenedona;

— Jlenb poxneHus ( MaccUB U3 TPEX YUCE ).

b) Hanwucare nporpaMMy, BHIIOJHSIOLLYIO CIAEAYIOLIUE NEUCTBUSA:

— BBoJ ¢ Ki1aBHaTyphbl JaHHBIX B MACCUB, COCTOSIIMI U3 BocbMHU 1eMeHTOB Tunia NOTE; 3anucu
JOJKHBI OBITH YIOPSIOYEHBI IO TPEM MEPBEIM udpaM HoMepa TenedoHa;

— BpIBoJ Ha 5KkpaH MHGOPMAIUH O JIIOASX, Ubsd (haMUJIHs BBEACHA C KJIaBUATYPhL;

— Ecnu Takoro HeT, BbIJaTh HAa JUCIUIEH COOTBETCTBYIOLIEE COOOIIECHHE.

20. a) Onucatp cTpykTypy ¢ uMeHeM ZNAK, conepskaliyro ciaeayomue mos:

— damMmiaus, UM,

— 3Hak 3o041aKa;

— JleHb poxaeHUs ( MACCUB U3 TPEX YUCEN ).

b) Hanucatps nnporpaMmy, BBIITOJIHSIOILYIO CIIEIYIOIINE AEUCTBUS:

— BBoJ ¢ k1aBUaTypbl JaHHBIX B MACCHUB, COCTOSAILIMNA U3 BOCbMU AsieMeHTOB Tuna ZNAK; 3anucu
JOJKHBI OBITH YIOPSIOYEHBI 10 JIaTaM JTHEH pOXKICHU;

— BpIBoJ Ha 5KkpaH HHGOPMAINH O YeTIOBEKe, Ubs (haMUJIHs BBEACHA C KJIaBUATYPHL;

— Ecnu Takoro HeT, BbIJaTh HAa JUCILIEH COOTBETCTBYIOIIEE COOOIIECHHE.

21. a) Onucars cTpykrypy ¢ umeneMm ZNAK, cogepxaliyro cieayromue nos:

— damvunaus, ums;

— 3mnak 3oa1aka;

— JleHb poxaeHus ( MacCUB U3 TPEX YHUCE ).

b) Hanucath nporpaMmy, BBITOJIHSOILYIO CIEAYIOIINE AEUCTBUS:

— BBoJ ¢ k1aBUaTypsl JaHHBIX B MACCUB, COCTOSIIIMNA U3 BOCbMU 311eMeHTOB Tuna ZNAK; 3anucu
JIOJKHBI OBITH YIIOPSIOUEHBI TIO JIaTaM JTHEH POXKICHUM;

— BrIBOJ Ha 3KpaH HHPOPMAIIMH O JOJSX, POAUBIIUXCS MO 3HAKOM, HAUMEHOBAHHE KOTOPOTO
BBEJICHO C KJIAaBUATYPBHI;

— Ecnu takoro HeT, BBIIaTh HA JUCIUICH COOTBETCTBYIOIIEE COOOIICHHE.

Kpurepuu onesku:

Ne KommuecTBo 6ajioB

/o MunumanpHoe | MakcuMalibHOE

1 PIP 1 1 5

2 PI'P 2 10 16

3 PI'P 3 10 16

4 PI'P 4 5 9

5 PI'P 5 10 14
Htoro 36 60
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