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Hepetteub Komnememmﬁ u uudukamopos oocmudiceHus Komnememquﬁ C yKazanuem smanoe 4)0pmupoeanuﬂ 6 npoyecce oceoenun ouc-
UunJiuHbsl

OIIK-1 CnocobeH npUMeHsTh €CTECTBEHHOHAYUYHbIE U OOILEUHKEHEPHbIE 3HAHUS, METO/Ibl MAaTEMAaTUYECKOI0 aHAJIM3a U
MOJIETMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTATILHOTO UCCIIEIOBAHUS B MPOPECCUOHAIBHON e TENbHOCTH;

OIIK-1.1 3HaeT OCHOBBI MAaTE€MAaTUKH, XUMHUH, BBIYUCIUTEILHON TEXHUKHU U TPOTPAMMHUPOBAHUS

OIIK-1.2 YmMeer pewmaTh cTaHJapTHBIE MPOQPECCHOHATBHBIE 3aJa4l C PUMEHEHHUEM €CTECTBEHHOHAYYHBIX U OOIIEHHKE-
HEPHBIX 3HaHMI, METOJ0B MAaTEMaTUYECKOr0 aHAJIN3a U MOJEIUPOBAHUS

OIIK-1.3 BiageeT HaBbIKAMU TEOPETUUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEIOBAaHUS 00BEKTOB MPOPECCUOHATIBLHON J1es-
TEJIbHOCTH

OIIK-2 CnocobeH ucnoJib30BaTh COBPEMEHHbIE MHPOPMAIIMOHHBIE TEXHOJIOTUU U MPOTrpaMMHBIE CPEJICTBA, B TOM YHUCIIE
OTEUECTBEHHOI'O MMPOU3BOCTBA, IPH PEIICHUH 3a7a4 MPOPECCUOHANBHON AeTEIHbHOCTH

OIIK-2.1 3Haetr coBpeMeHHble MH(DOPMAIMOHHBIE TEXHOJIOTHUH U MPOTrpaMMHBIE CPEJICTBA, B TOM YMCIIE OTEYECTBEHHOTO
MIPOU3BOJICTBA, IPU PEUICHUH 3a/1a4 MPOPECCHOHATBHON AESITETbHOCTU

OIIK-2.2 YMmeeT BbIOMpATh COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU U MPOTPAaMMHbBIE CPECTBA, B TOM YHCIIE OTeUe-
CTBEHHOTO MPOU3BOJICTBA, MPU PELICHUH 3a/1a4 NPOGECCHOHATHLHON ACSITENbHOCTU

OIIK-2.3 Bnaneet HaBbIKaMHU MPUMEHEHUS! COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTUI U MPOTPaMMHBIX CPEZCTB, B TOM
YKCJIe OTEYECTBEHHOTO MPOU3BOJICTBA, IIPU PEILICHUH 3a/1a4 TPO(PEeCcCHOHANBLHOM IeSITeIbHOCTH

OIIK-8 Cniocoben pazpabaThiBaTh JITOPUTMBI M IPOTPAMMBbI, IPUTOIHBIE AJIS MPAKTUYECKOTO MPUMEHEHHUS;

OIIK-8.1 3HaeT OCHOBHBIE A3BIKM IPOrPAMMHUPOBAHUS U pabOTHI ¢ 0a3aMH JIaHHBIX, ONIEPAI[MOHHbIE CUCTEMBI U 000JIOUKH,
COBPEMEHHbBIE MPOTrpaMMHBIE Cpe/Ibl pa3pabOTKU MH(OPMAIIMOHHBIX CUCTEM M TEXHOJIOT U

OIIK-8.2 YMmeeT npUMEHATD SI3bIKU MPOrPaMMUPOBAHUS M Pa0OTHI ¢ 0a3aMu TaHHBIX, COBPEMEHHBIE MPOTPaMMHbBIE CPEbI
pa3paboTKu MHPOPMAITMOHHBIX CUCTEM M TEXHOJOTUH /Il aBTOMATHU3allMKi OU3HEC-MPOIIECCOB, PEIICHHUS MPUKIIATHBIX 3a7a4 pa3-
JMYHBIX KJIACCOB, BeJICHUS 0a3 TaHHBIX U UH()OPMAIIMOHHBIX XPAHHIIHLI]

OIIK-8.3 Brnaneer HaBbIKaMH MPOrPaMMHUPOBAHUSA, OTJIAJKH U TECTUPOBAHUS TPOTOTUIIOB MPOrPAMMHO-TEXHUYECKUX KOM-
TUIEKCOB 3aJ1a4y



Huoexc

Smanwi cj)opmupoeauuﬂ Komnemernuuu

Komnemenuyuu (vkazams ece memvol uz PI1/])
Jexkyuu Ilpakmuueckue Jlabopamopuwvie | Kypcoeoit npoexm | Haumenoeanue oueHounoz20 cpeocmea
3anamus, nabopa- 3anaAmuUA (paboma)
MOPHbBLIL NPAKMUKYM

OIIK-1.1 Tema 1-6 He npeoycmompenvt | Tema 1-6 He npedycmompen | Ixzamen, PI'P/konmponvnasn paboma
OIIK-1.2 - He npeoycmompenvt | Tema 1-6 He npeoycmompen | Ixzamen, PI'P/konmponvnasn paboma
OIIK-1.3 - He npeoycmompenvt | Tema 1-6 He npedycmompen | Ixzamen, PI'P/konmponvnas paboma
OIIK-2.1 Tema 1-6 He npeoycmompenvt | Tema 1-6 He npedoycmompen | Ixzamen, PI'P/konmponvnas paboma
OIIK-2.2 - He npeoycmompenvt | Tema 1-6 He npedoycmompen | Ixzamen, PI'P/konmponvnas paboma
OIIK-2.3 - He npeoycmompenvt | Tema 1-6 He npeoycmompen | Ixzamen, PI'P/konmponvnasa paboma
OIIK-8.1 Tema 1-6 He npedycmompenvt | Tema 1-6 He npeoycmompen | Ix3zamen, PI'P/konmponvnas paboma
OIIK-8.2 - He npeoycmompenvt | Tema 1-6 He npeoycmompen | Ixzamen, PI'P/konmponvnasn paboma
OIIK-8.3 - He npedoycmompenvt | Tema 1-6 He npedoycmompen | Ixzamen, PI'P/konmponvnas paboma




Ilepeuens oyenounvix cpeocme no oucyuniune (MooyJo)
Ounasn, ouno-3aounan popma

Oyenounvle cpeocmea | Kon-60 Min, 6annos Max, 6annos
(bazoevlil yposens) | (NOBbIUEHHDIL YPO-
6EHb)
PIrr 5 36 60
IK3AMEHAUUOHHDLU mecm 1 24 40
Hmoeo: 60 100

3aounan gpopma

OyeHnounvle cpedcmea

Kon-60

Min, 6annos
(6a308biil YyposeHs)

Max, 6annos
(noswiuienHwlil ypo-
6€Hb)

Konmponvnas paboma 1

36

60

IK3AMEHAUUOHHDLU MeCm 1

24

40

Hmoco:

60

100

HlIxkana ouenusanusn

ug-

poBoe
BbI-

pake-
HHUe

Bripa-

JKeHHe

B 0aJI-
JIax:

CiaoBec-
HOE BbI-
paxkeHue

KpuTepun oneHKH HHAMKATOPOB J10CTH:KeHNS TPH popMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OL[eHKOH

3avder

5 [87-100

OTanuHO
(3auTeHO)

O1eHKa «OTIMYHOY» BBICTABISACTCS CTYIEHTY, €CIU TEO-
PETHUYECKOE COJepKaHNe Kypca OCBOCHO IOIHOCTHIO, 0€3
MPOOEIIOB; UCUEPIIBIBAIOIIE, MTOCIEAOBATEILHO, YSTKO U
CBOOOJIHO

JOTHYECKH CTPOWHO WU3JaraeT Marepual;

CIIPaBIISIETCS C 3a/]a4aMH, BOIIPOCAMH U IPYTUMHE BUAAMU
MPUMEHEHUS! 3HAHUN; UCHOJB3YeT B OTBETE JOMOIHU-
TEIBHBIN MaTepual Bce MPeyCMOTPEHHBIE MPOTrpaMMOit
3a/1aHus BBITIOJIHEHBI, KAYECTBO UX BBITIOJIHEHHUS OIICHEHO
YUCIIOM 0aJUIoOB, OJIM3KUM K MaKCUMAalbHOMY; aHaJTU3U-
pyeT TOJyYEHHBIEC PE3yNbTAThl; MPOSIBISIET CaMOCTOS-

TCJIBHOCTDH IIPH BBITTIOJIHCHUN 3aJlaHui

Orenka «3a-
YTEHO» BBICTAB-
JIAETCS CTy-
JICHTY, €CITH OT-
BETHI Ha  BO-
IIPOCHI 10 TEMaM

4 |74-86

Xoporiio
(3aureHo)

OreHKa «XOpOIII0Y BBICTABISAETCS CTYAEHTY, €CITH TEope-
THYECKOE COZIEpKaHKE Kypca OCBOCHO MOJHOCTBIO, HE00-
XOJIUMBIC TIPAKTUYCCKHE KOMIICTCHIIMM B OCHOBHOM
c(hopMHpOBaHbL, BCE MPEIYCMOTPEHHBIE IPOTPAMMOM
oOydeHus: ydeOHbIE 3a/IaHUS BBHITIOJHEHBI, KAY€CTBO HX
BEITIOJTHEHUSL JTOCTaTOYHO BBICOKOE. CTYyIEHT TBEpIO
3HAET MaTepHall, TPaMOTHO U TI0 CYIIIECTBY M3JIaraeT ero,
HE JIOITyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha

BOITPOC.

JTUCITUTIIHHBI
MoCJeI0Ba-
TEIIbHBI, JIOTHYe-
CKH H3JI0KCHBI,
JIOTTYCKaIoTCs
HE3HAYUTEIIb-
HBIE HEJIOYETHI B
OTBETE CTy-
JICHTA, TaKue

3 160-73

VY nosne-
TBOPH-
TEIBHO

(3aurteHo)

O1eHKa «yIOBIETBOPUTEIBHOY BHICTABIISIETCS CTYCHTY,
€CIIH TEOPETHYECKOE CO/ep)KaHHEe Kypca OCBOEHO da-
CTHUYHO, HO TPOOeJBhl HE HOCAT CYIIECTBEHHOTO Xapak-
Tepa, OONMBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMON 3a-
JTAHUH BBITIOJTHEHO, HO B HUX UMEIOTCS OIITHUOKH, ITPH OT-
BETE Ha MOCTABIEHHBIA BOMPOC CTYAEHT JOIYyCKaeT He-
TOYHOCTH, HEOCTATOYHO NpaBHJIbHBIE (HOPMYIHPOBKHY,
HaOIIONAI0TCS] HAPYLICHUS JIOTHYECKOH MOCIe10BaTEINb-
HOCTH B M3JI0)KEHUH IPOTPAMMHOT0 MaTepHraa.

KaK OTCYTCTBUE
CaMOCTOSITEIIh-
HOTO  BBIBOJA,
peueBbie
OIIMOKH | TIPp




Huxe
60

Heyno-
BIIETBO-
PUTETHHO
(ne 3a-
YTEHO)

O1lcHKAa «HEYIOBJICTBOPUTEIBHO» BBICTABISACTCS CTY-
JICHTY, €CIId OH HE 3HACT 3HAYMUTEJIBHOM 4YacTH Mpo-
rpaMMHOTO MaTepHaja, JOIMYyCKaeT CYIICCTBCHHBIC
OIITHOKU, HEYBEPEHHO, C OOBITUMHU 3aTPYIHCHUSIMH BbI-
MOJIHACT MPAKTHUECKUE pabOThl, HEOOXOIUMBIE MPAKTH-
YECKHE KOMIIETCHIIUU HEe C(DOPMUPOBAHBI, OOJIBIITMHCTBO
NpEyCMOTPEHHBIX MTPOTPaMMOi 00yUYeHHs yUeOHBIX 3a-
JIaHUH He BBIIOJHEHO, KAYeCTBO WX BBIMOJIHEHMS Olle-
HEHO YHCJIOM 0alIoB, OJIM3KUM K MUHUMAJIEHOMY

OreHka «He 3a-
YTEHO» BBICTaB-
JIsIeTCS CTy-
JICHTY, €CJIU CTY-
JIEHT HE 3HaeT
OCHOBHBIX ITOHSI-
THH TEMBI JHC-
LUIUIMHEL, HE OT-
Be4yaeT Ha [0-
MIOJIHUTEIbHBIE
A HaBOIAILHE
BOIIPOCHI TIPETIO-
JlaBaTes.




MuHHCTEpPCTBO HAYKU U BhICIIET0 oOpa3oBanus Poccutickoit denepanu
HuxHexkaMCKuii XMMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((puiinan)
benepabHOTO TOCYAapCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BBICIIETO OOpPa30BaHHUS
«Ka3aHCknil HALIMOHAIBHBIA UCCIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTETY

Daxyrvmem NHDopMaIlmoHHBIX TEXHOJIOTUN

Kageopa _ VInbopMaioHHBIX CHCTEM U TEXHOJIOTHMA

Hanpagsnenue noarotoku: 09.03.01 «MHbopmaTHKa U BEIYUCIUTEIbHAS TEXHUKA

DK3aMeHaIlMOHHBIN TECT

no aucuumuinHe b1.0.26 IIporpaMmmupoBaHue U OCHOBBI aJITOPUTMHU3ALIUN
Bapuanr 1

3ananme #1

Bonpoc:
SI3bIKNH IIporpaMMHpOBaHUsA YCIIOBHO Pa3ACICHBI HA KJIACChL: ITPOLCAYPHEIC, Q)YHK-
IMMOHAJIbHBIC, JIOTUYCCKHUEC, O6’I)CKTHO-OpI/IeHTI/IpOBaHHBIC. ITo KaKoOMY IIpU3HaKy KJIaCCH-
(I)I/IHI/IpOBaHI)I SI3BIKA?

Buibepume ooun uz 3 eapuanmos omeema:

1) CuHTakcuc O6paSOBaHI/I$I KOHCTPYI(HI/Iﬁ A3BIKOB IIPOTPaMMHUPOBAHUA

2) ypOBCHB A3BIKaA IIPOrpaMMHPOBAHNS, XapaKTCpI/I?)y}OHII/Iﬁ CTETICHb €T0 OJIM30CTH
K MAallIMHHOMY S3BIKY

3) HpI/IHaI[JIC)KHOCTB K OJHOMY U3 O(I)OpMI/IBHII/IXCSI K HAaCTOAICMY BPEMCHHU CTHU-
JIeu IIporpaMMHPOBaHUA

3ananme #2

Bonpoc:
K si3p1KaM BBICOKOT'O YPOBHA HEC OTHOCATC:

Bbl6epume HeCKOJIbKO U3 5 eapuarmoe omeema.
1) JIBONYHBIN SI3BIK
2) c/ct+
3) A3b1k Accembrepa
4) Ada
5) Ilackanb

3ananme #3

Bonpoc:
HpI/IMepOM (byHKIII/IOHaHI)HBIX SA3BIKOB IIPpOIrpaMMHUPOBAHUA MOXKET CIIYXXHTh.

Buibepume ooun u3z 4 eapuanmos omeema:

1) LISP
2) PROLOG
3) DELPHY



4) ITackanb

3ananue #4

Bonpoc:
AJII‘OpHTM ITO3BOJIACT PCINUTH 3aJla4y JaHHOT'O Kjiacca IIpu JIFOOBIX AOCTYITHBIX 3Ha-
YCHUAX UCXOJIHBIX TAaHHBIX 6J1arozxap;1 CBOP'ICTBy .

Buvibepume ooun uz 4 eapuanmog omeema:
1) AuckpeTtHocTH

2) MaccoBocTtu

3) JlerepMHUHUPOBAaHHOCTU

4) Pe3ynbTaTUBHOCTH

3ananue #5

Bonpoc:
Kakue CYIICCTBYIOT CIOCOOBI OITMCAHUS AJI'OPUTMOB.

Bbl6epume HeCKOIbKO U3 5 eapuarmoe omeema.

1) I'paduueckuit

2) IlceBnokoabI

3) [IporpammHuas popma peacTaBICHUS
4) MexaHn4ecKum

5) C10BeCTHBIM

3ananue #6

Bonpoc:
Cpe;:m IIPpE€ACTAaBIICHHBIX q)paFMCHTOB TEKCTa aHFOPI/ITMI/I‘ICCKOﬁ CTPYKTYPE «BCTB-
JICHUEC) COOTBCTCTBYCT...

Buvibepume ooun uz 4 eapuanmos omsema:
1) «Kocwu koca, nmoka poca!»

2) «Oany sroaxy Oepy, Ha IpYTryl0 CMOTPIO, TPEThIO MPUBEYAI0, a YETBEPTasi Me-
peuutcs!»

3) «CeMb pa3 OTMEPh - OAMH pa3 OTPEXb!»

4) «/latot - 6epwu, Ob1OT - Oeru!»

3ananue #7

Bonpoc:

B yHuBepcuTeTe CTYAEeHTHI NMoJy4alT CTHIIeHAHIO B 3aBHCHMOCTH OT CpeJHe
6anna T no peaynpraram ceccuu. CtuneHgusi S paccyuThiBaeTcs no ¢popmysn

Ny +
S=Z-(1+P/100), rape Z - 6asoBasi craBka cruneHaguu. Hagb6aeka P Boipazxkaercs
MpoLEeHTAaXx M0 CJAeAVIOLHM IIpaBHJIaM:

npu cpegHeMm G6anne <35 crunenaus He HasHavYaeTCs;

npu cpeaHem banne - 3,5 Hapnbaeka cocraensier 0%;
npu cpepgHeMm banne >=4 napbaBka cocrasinsieT 25%;

npu cpegHeMm Ganne 4,5 yapbaska cocraeasier 50%.
Torpa 6510K-cxXema ajlropurMa Ha4YHMCJIEeHHs CTHIIEHAHH B YHUBepcHuTeTe byae
HMeTb BHJ, ...

Buibepume ooun u3z 4 eapuanmos omeema:

1))



10 10
S:=Z(14P100) §:=Z:(1+P1100)

i 1
{ Boisog § / Buigon S /

Korey Korey




$:2Z/(1+P/100)

11
{ Buigop §
Clom >

10



3ananue #8

Bonpoc:
Aaroput™ 3as1aH OJI0K-CXEMOI:

(‘ ;8‘48"0 -

Torna mocne BBoga mociie[oBaTeIbHOCTH JaHHbIX 2,4,1,6,7,-3 OyneT BEIBEICHO 3HA-
yeHue N, paBHOE...

Banuwume yucno:

3ananue #9

Bonpoc:

HpI/I BBIIIOJTHCHUMN CJICAYIOINCTO aJIropurMa BBOJHUTCA IIOCICHOBATCIIBHOCTD: 2,
5,5,7,7,7,1,2,2,3.
B pe3yiabpTaTe 6yz[eT BBIBEZICHO. ..

11
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Sanuwume yucno:

3ananme #10

Bonpoc:
[IporpaMMHBIM OOBEKTOM, KOTOPBI UMEET TUIT HO HE UMEET UMEHHU, SIBISIETCS. . .

Buibepume ooun uz 4 sapuanmos omeema:
1) OyHKIUA

2) Ilepemennas

3) [Ipoueaypa

4) BelpaxeHnue

3ananme #11

Bonpoc:
Koxa uudpst 0 B Tabnuue ASCII paBen 48, a natunckas a umeet koA 97. 3HaueHue
BbIpaxkeHus 2*ord(‘3’)-3 paBHO 3HAYEHHSIM BBIPAKEHUH. . .

Bbl6epume HeCKObKO U3 4 eapuanmoes omeema.
1) Ord(‘1”)+ord(‘2)

2) Pred(ord(100)-1)

3) Succ(‘b’)

12



4) Ord(pred(‘d”))

3ananme #12

Bonpoc:
KonngectBo IMPOCTBIX OIIEPATOPOB paBHO 5 BO (bparMeHTax IIporpamm...

Bbl6epume HeCKObKO U3 4 eapuarmoe omeema:

begin
writeln(*Beeaure yH0’);
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 > w then 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)

3ananme #13

Bonpoc:

s
Ha Ilackane BeipakeHue logsi/x UMeEeT BUJ... (MMpU BBOJE OTBETA HE UCIIOJIB3YUTE
poOeJIbl.)

Banuwume omeem.

3ananue #14

Bonpoc:
KonuuecTBo BBIBEIGHHBIX CHMBOJIOB B pe3yjbTare BbINMOJHEHUs: write (13128:3)
paBHO.....

Banuwume yucno:

3ananme #15

Bonpoc:

13



HaH ¢pparmMeHT nporpaMmmbi:
i=l;n=1;
repeat
i=i+1;
n=n*i
until (i > 10) or (n >= 30);

Konuuyecrso u'repauui'l HHKJIa paBHO ...

Banuwume yucno:

3ananme #16

Bonpoc:
I[lepeuyncnensb! yrBepKaeHHsi 0 THNAX HHAEKCa MaCCHBOB:
1) THnoM MHaeKca JoaKeH ObITh THIT JHAaINa30H;
2) THNIOM HMHJeKca MoxeT ObIThb THN char;
3) TunoMm uHaeKca moxeT 6bITh THN Boolean;
4) TUN MHJEKCa He MOXKeT ObITh NepeyHCcisieMbIM, ONnpeesieMbIM
NMPOrpaMMHCTOM.
HomepaMu JIOKHBIX YTBEepXKAeHHH SABJISIOTCS ...
(Homepa nokHbBIX YyTBepXKAeHHH NepevyHC/IuTh B NOpsAAKe Bo3pacTaHus 6e3
npobenos Yyepes 3ansATyo, Hanpumep, 1,2,3,4.)

Banuwume omeem.:

3ananme #17

Bonpoc:
YcTaHoBUTE 3HaYEHHE CIIEIYIOIIETO BBIPAKEHUS:
pos('a','aso€yrobnde’)>0

Banuwume omeem.:

3ananme #18

Bonpoc:

Ilano onucaHue:
|var s = set of ‘a’..e’; |

KonuyecTBo pasnuyHbIX 3Ha4Y€HHUH, KOTOpbIe MOKeT IIPHHHUMATh nepe
PaBHO ...

Banuwume yucno:

3ananme #19

Bonpoc:
AJIropuT™MH3ALMSA - ...

14



Buvibepume ooun uz 5 eapuanmoe omgema:

1) IIponiecc NpOEeKTUPOBaHUS aNrOPUTMA, T.€. BBIAECIECHUE COBOKYMHOCTH JIEHUCTBUH,
UCIIOJIb3YEMbIX B MATEMATHUYECKOM METOJIE, U CBEACHUSAX UX K COBOKYITHOCTU JICUCTBUHU,
KOTOpbIE OyAET BRIMOIHATE DBM.

2) @opmMann30BaHHBIN A3BIK JJIsI ONMCAHMS aJTOPUTMA PELIEHU 3a1a4d HA KOMIIbIO-
Tepe

3) Iloxxoxn k pa3paboTKe U peain3alii, KOTOPBIM COCTOMT B MPEOOpa30BaHUM ajro-
pUTMa B TaKyIO MOCJIEI0BATEIbHOCTh Bce 00J1€€ KOHKPETHBIX alTOPUTMOB, OKOHYATEIbHBIN
BapUaHT KOTOPOH MpeCTaBIIsIeT COO0H TPOTrPaMMBbI JJIsl BBIYUCITUTEIIHHOW MAITUHBI

4) COBOKYITHOCTh TOYHO ONMCAHHBIX IEUCTBUNA, IPUBOASAIIMX OT UCXOIHBIX TAHHBIX K
KEJTAEMOMY PE3YIbTATy

5) I'paduueckoe npeacraBaeHue anropuTMa, JOMOJHAEMOE CIIOBECHBIMU 3aMUCIMU

3ananme #20

Bonpoc:
AJITOPUTM - ...

Buibepume ooun us 5 eapuanmoe omeema:

1) [lonxon x pa3paboTKe W peaan3alui, KOTOPbI COCTOUT B MPeoOpa30oBaHUM ajro-
pUTMa B TAKYIO TIOCIIEIOBATEIHLHOCTH BCE 00JI€€ KOHKPETHBIX aJITOPUTMOB, OKOHYATEILHBII
BapUaHT KOTOPOH MPEeICTaBIIsIeT COO0H TPOTrPaMMBbI JJIsl BBIYUCITUTEIHHOU MAIITUHBI

2) ®opManu30BaHHBIN SA3BIK JUISl OMUCAHUS AITOPUTMA PEUICHUS 3aJa4d Ha KOMIIbIO-
Tepe

3) COBOKYITHOCTb TOYHO OIKMCAHHBIX JEHCTBUH, IPUBOASIIMX OT UCXOAHBIX JAHHBIX K
KEJTAEMOMY PE3YIbTATy

4) I'padmyueckoe mpecTaBlieHUe aaropuTMa, I0MOJIHIEMOE CIOBECHBIMH 3aITUCAMU

5) IIpouiecc MpoOEKTUPOBaHUS AITOPUTMA, T.€. BBIIECIICHHE COBOKYIHOCTH IECHCTBUIA,
UCIIOJIb3YEMbIX B MATEMATHUYECKOM METOJIE, U CBEACHUSAX UX K COBOKYITHOCTU JICUCTBUHU,
KOTOpbI€ OyAET BHITTOIHATE DBM.

3ananme #21
Bonpoc:

SI3pIKM IPOrpaMMHUPOBAHUSA YCIOBHO pa3/ielieHbl Ha KJIACCHI: MPOoLEeaypHbIe, QyHKIIU-
OHAJIbHBIE, JIOTUYECKUE, 00BbEKTHO-OpHEeHTHPOBaHHbIE. [10 kKakoMy mpu3HaKy Kiaccuuim-
POBaHBI SI3bIKU?

Buibepume 00un uz 3 eapuanmoe omeema:

1) YpoBeHb s3bIKa MPOTPaMMHUPOBAHUS, XaPAKTEPU3YIOLIUI CTETIEHb €ro OJIN30CTH K
MAIlIMHHOMY SI3BIKY

2) CuHTakcuc 00pa3oBaHUsl KOHCTPYKIUH SI3bIKOB MPOTPaMMHUPOBAHUS

3) IlpuHagie)kHOCTh K OJHOMY U3 O(OPMHUBIIUXCS K HACTOSIIEMY BPEMEHU CTHUIIEH
IIPOrpaMMUPOBAHUS

3ananme #22
Bonpoc:

K s3pIKaM BBICOKOTO YPOBHSI OTHOCSTCSL:
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Bbl6epume HeCKOJIbKO U3 5 eapuanmoes omeema.

1) c/ct++

2) Ada

3) Ilackanp

4) S3pik AcceMbiepa
5) JIBOMYHBIN SI3BIK

3ananme #23
Bonpoc:

TpaucasTop, KOTOPBIN MEPEBOAUT KaXKAYI0 KOMaHIy POTrPaMMbl C OTHOBPEMEHHBIM
ee BBIIIOJIHEHUEM U, €ClTi O0OHAPYKUBAET OMIMOKY, COOOIIAeT O HEel U MpeKpallaeT BhIIOJI-
HEHHUE MPOTrPaMMBbl, HA3bIBACTCS:

Buvibepume ooun uz 4 eapuanmoe omgema:
1) CucTEMHBIN aMUHUACTPATOP
2) UnTepnperatop

3) Komniunarop

4) Penaktop cBsizen

3ananme #24
Bonpoc:

Kakue cymecTBytoT crmocoObl OMMCAHMS aTOPUTMOB:

Buibepume neckonvko uz 5 sapuanmos omeema:

1) CI1IoBeCTHBIN

2) IlceBnokoabI

3) I'padmueckuit

4) MexaHn4ecKui

5) [IporpammHuas popma npeacTaBaeHus

3ananme #25
Bonpoc:

Yro u3 MEPEUUCIICHHOT'O OTHOCUTCA K IICEBAOKOAAM:

Bbl6epume HeCcKoIbKO U3 4 eapuanmoes omeema.

1) Hortauuu bakyca-Haypa

2) Accembiiep

3) ®opmasbHbIE TPAMMATUKH

4) CuHTaKCHUY€eCKHE nuarpammel Bupra

OTBeThI:
1) (1 6.) Bepnsie otBeThI: 3
2) (1 6.) Bepusbie oTBeTHI: 1
3) (1 6.) Bepnble oTBeTHI: 1;
4) (1 6.) BepHubie OTBETHI: 2
5) (1 6.) Bepubie otBeTsI: 1
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6) (1 6.) Bepnsie oTBeTsI: 4;
7) (1 6.) Bepnble oTBeTHI: 3;
8) (1 6.): Bepnsrii oTBeT: 5.;
9) (1 6.): Bepnbiii otBeT: 1.;
10) (1 6.) Bepublie oTBeTHI: 4;
11) (1 6.) Bepnsie otBeTsI: 1; 4;
12) (1 6.) Bepusie oTBeTsI: 1; 2;
13) (1 6.) Bepnsrit oteet: "In(exp((1/3)*In(x))/In(4)".
14) (1 6.): Bepnsrii oTBeT: 5.;
15) (1 6.): Bepusriii oTBeT: 4.;
16) (1 6.) Bepnsiii otert: "1,4".
17) (1 6.) Bepnsrii oter: "true".
18) (1 6.): Bepnsrii oTBeT: 64.;
19) (1 6.) BepHubie oTBeTsI: 1;
20) (1 6.) Bepnsie oTBeTsI: 3;
21) (1 6.) Bepubie oTBeTHI: 3;
22) (1 6.) Bepnsie oteTsI: 1; 3;
23) (1 6.) Bepubie oTBeTHI: 2;
24) (1 6.) Bepnsie oTeTsI: 1;

1;

2’ b 57
25) (1 6.) Bepnsbie otBetsI: 1; 3

3;
94)

3

OCHOBHOHM KOMIIJIEKT TECTOBBIX 3K3aMEHALMOHHBIX 3aJaHUM HAXOIUTCS B MOAYJIb-
HON OOBEKTHO-OPHUEHTUPOBAHHOW JHMHamMuyeckon yueOHoW cpene — MOODLE
(https://moodle.nchti.ru/).

MaxkcumanbpHOe KoiuuecTBO OamnoB 3a tectupoBanue 40. TectupoBaHue mpoBo-
JUTCSL B CPEJZI€ AIEKTPOHHOIO TECTUPOBaHMs. baHK TeCTOBBIX 3a1aHuil conepxkut 250 Bo-
npocoB. BeiOopka i TECTHPYEMOro COAEPKUT 25 BOIMPOCOB MO TEMAM, F'€HEPUPYEMBIX
city4aifHbIM 00pa3oM. DopMBI 3aJaHUI: 3aKPBIThIE, OTKPBITHIE, HA YIOPSA0YCHHE, HA COOT-
BETCTBUE. TECTOBBIE 3ajaHUs COAECPIKAT TEOPETUUECKHUE BOIPOCHI, PACYETHBIE U AHAJIUTHU-
YECKUE 3a/1aHMSL.

Pesynbratel TectupoBanus otoOpaxkarorcs B 100 6annpHOM mikane. s ycnemHoro
IPOXO0XKACHUS TECTUPOBAHMSI HEOOXOAMMO ciaTh TecT Ha 60 6aut u 6onee. Jlanee nosryyeH-
Hble OaylIbl NepecunThIBatOTCA B 40 OaJIbHYIO LIKATY:

banner BPC = bamnel 3a TectupoBanue / 100 * 40.
Kpurepuu ounenku

No OueHnoyHoe KonmdectBo 6amios
/T CpenCcTBO MuHuManbHOE MaxkcumainbHOe
1 Tect 24 40
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MuHuCcTEpCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepannu
HuxHexkaMcKkuii XMMUKO-TEXHOJIOTMYECKUNA MHCTUTYT (puiinan)
(enepanbHOro rocy1apCTBEHHOIO OIOPKETHOTO 00pa30BaATEIBHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHUs
«KazaHckuil HaMOHAJIBHBIN UCCIIEN0BATEIBbCKUI TEXHOIOTMYECKUI YHUBEPCUTET

Daxkynremem NHbopMaIMOHHBIX TEXHOJIOTUMA

Kagheopa _ VIndopMallMOHHBIX CUCTEM U TE€XHOJOTHUM

Hampasnenue moarorosku: 09.03.01 «ubopmaTrKa u BEIYUCIUTEIbHAS TEXHUKA

KoMmuiekT 3aganuii 17151 BHINOJIHEHUS] KOHTPOJIbHOI padoTshl (3ao0uHast gopma)
3ananme 1.

Pa3nen 2: Ba3oBble THIIBI JAHHBIX

1. JTansr nBa neiicteuTenbHBIX yncna A u B. TTony4uTs ux cymMMy, Pa3HOCTb M IPOM3BEIECHHE.

2. Jlana cropoHa paBHOCTOPOHHEIO TpeyroyibHUKa. HaliTu muiomaae 3Toro TpeyroyibHUKa.

3. Jlana cymMMa HauMCIEHHOM 3apaboTHOM m1atkl. M3 310l cyMMBbI HE0OX0muMO yaepxathb 12 % Ha
MOI0XOIHBIN HayoT, 1 % Ha nmpodcoro3HbIi HaoT, 1 % Ha MEeHCHOHHBIN HaOT U 100aBUTh 45 %. Ilomy-
YEHHYIO CyMMY K BblJiau€ BBIBECTH Ha DKpaH.

4. M3BecTHA 11€HA 32 KUJIOTPaMM HEKOTOPOro Npoaykra. BBeCTH HYKHBII BEC B TpaMMax U pacCyu-
TaTh CyMMY, KOTOPYIO HEOOXOIMMO 3aIlIaTUTh.

5. Bomonanopnas GamHs nUIMHApHIECKor GopMbl UMeeT panuyc ocHoBaHus 10 meTpoB. BBectun
3aMEpEeHHYIO BBICOTY YPOBHS BOJBI U PACCUUTATh 0OBEM BOBI B OalllHE.

6. M3BecTHO, 4TO IJ1aTa 3a AETCKUH caj B Mecsl] cocTaBiseT 6500 py6. (mecsi - 22 aus). Paccun-
TaTh, CKOJIbKO HY)KHO 3aIIaTUTh 32 MeCAL, ecu peOeHOK oTXoam1 N THEi.

7. BBIYACIUTD IIMHY OKPY>KHOCTH M ILIOIIAb KPyTra OMHOTO M TOTO K€ 3alaHHOT0 paguyca.

8. BpIUNCIUTh IEPUMETP U IUIOIIAb PSIMOYTOJIbHOIO TPEYTOJIbHUKA 10 JUIMHAM JBYX KaTETOB.

9. BBIUuCIUTh NEPUMETP U IUIOIMIAb CYHIECTBYIOIIErO TPEYTOIbHUKA 10 JJINHAM TPEX CTOPOH.

10. HaiiTi KoopAMHATHI BEpIIMHBI Hapabolbl y = ax” + bx + c.

11. ®yHkusa y = sin X Ha otpe3ke [0;m /2] Xopomo anmpoKCUMUPYETCS Pa3IOKEHUEM: Y =X-
x3/6+x>/120 . 11t 3aJaHHOTO 3HAYEHHS APTYMEHTA X BEIYMCIIUTD Y 110 3TOH (hOpMyJie U CPABHUTH C TOUHBIM

3HAYEHHMEM, BHIYMCIIEHHBIM C TOMOMIBIO CTaHaapTHOH (YHKIIUA Sin.

3aganmue 2.

Paznen 3: OnepaTopsl si3bIKa NPOrPaMMHUPOBAHMS

Pa3BerBisiiomuecss ajJaropuTMbl. BoInoJdHuTh 3a1anus 1-15 ucnoab3ys ycJjioB-
HBIU omeparTop.

1. JlaHo nmedcTBUTENBbHOE YKCO a. Beraucnuts f(a), ecnu
2
X npu -2<=x<2;
fo=y " ’

4, 68 OCMAJIbHbIX  CHYHasx.

2. JlaHo medcTBUTENBbHOE YKCiO a. Berauciuts f(a), ecnu
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X +4x+5, npu x<2;

fx)= 1
—————, 6 OCMQIbHbIX CAYUASX.
x“+4x+5
3. JlaHo neicTBUTENTBLHOE YHCIIO a. BerancauTs f(a), ecnu
0, npu x<0
f(x)= x, npu 0<x<1
x*, 6 ocmanbubix cryuasx.
4. JlaHO mEeWCTBHUTENIbHOE YUCIIO a. Beraucnuts f(a), ecom
0, npu x<0
f(x)= x> —x, npu 0<x<l

x’ —sinm’®, 6 ocmanbubix cayuasx.
5. JlaHo nmeicTBUTENBHOE YnCiO a. Beraucnuts f(a), ecnu

x* =1, npu x<-5

f(x)= x*—x, npu -5<x<4

x> —In|5x—4

6. JlaHo nericTBUTENBbHOE YKCIIO a. BerancauTs f(a), ecnu

—5+\/|;, npu x<0

f(x)= In |x| -9x, npu 0O0<x<l1

, 6 O0CmMAalbHblX CHYUYAAX.

x? —sin |x

, 6 0CMmAlbHbIX CHYyUYaix.

7. JlaHO nercTBUTENTBbHOE YHUCIIO a. BeranucauTs f(a), ecnu
7—1In[3x -4
f(x)= ln3|3x—4

, npu x<0
, npu 0<x<l1

8. [ano geiicTButensHOE YyuCiO a. Beraucnuts f(a), ecnu
V3x—6+4, npu x<0
V3x—-6
f(x)= ———, npu 0O0<x<1
x+5
ln‘«3/3x - 6‘ +5, 6 ocmanbHbix CAyYAsx.
ab+1, ecmu a>b;
9. Beruucnurth 3nauenue Gpyakuuun X =<—b, eciu a =b;
a->5
Q, eciu a<b.
10. Beraucnuth 3HaueHue GyHKIIUA
b
—+2, ecau a>b;
a
X =4-11 ecnu a=b; mnpu3agaHHbIX a,b.
a—38
% eciiu a<b

1/1n|3x —4| +5x, 6 ocmanvubix cayuasx.

TIPH 33JIaHHBIX a, b.
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11.

12.

13.

14

15.

16.
17.
18.

19.
20.

21.

22.

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

Boruncnuth 3Hauenue GpyHkunu

ab+5, eciu a<b;

X =<:-5, ecou a=b; MpH 33/IaHHBIX a, b.
(b-a)
b

Beruucnuts 3Hauenue GpyHKIun

, ecod a>b

x+2, ecimm a<3,5;

X =147x, ecim 3,5<x<7; npu 3aJaHHOM 3HAaYE€HUH X

JIx+4, ecimmx =7

Bbruncnuts 3HaueHre QyHKIIUU

X
Z, eciu x>2
Z=92x+7, ecnu 1<x<2; npu 3aAaHHOM 3HAYECHHUH X

. T
smg, eciu x<1

. Beruucnuth 3HaueHue GyHKIUN

X
—, eciu x>21n|—3;

Y =<1+1gx IpH 3aJaHHOM 3HAYEHHH X
eV oenu x < 21n|— 3|

Boruncnuth 3Hauenue GpyHkunu

Ni+In*  eciu x>20;

= = TIPY 33JaHHOM 3HAYEHHH X
cos(2¥"™) ecnu x<20

Omnepatop BbiOopa. 3aganus 16-31
Ilo 3amaHHOMY HOMEpY Mecslla m BBIBECTU Ha I€YaTh HA3BaHUE BPEMEHHU I'0Jia.
CocTaBuTh porpamMmy AJis BbIBOJIA JHS HEJIENHU 10 €T0 HOMEpY.
CocTtaBuTh IPOTpamMMy, MOAETHPYIONIYIO pad0Ty KaJIbKYJISTOPA, BHITOIHSIOIETO YEThIPE ONEpaltu:
+, -, %, /.
CocTaBuTh nporpamMmy AJis BbIBOJIa HA3BaHUS MECSLA 110 €r0 HOMEpY
Jano nienoe uncio B auanazone 0-9. BeiBecTr CTpoKy — Ha3BaHUE COOTBETCTBYIONIEH UG PHI HA PYC-
ckoM s3bIke (0 — «HONIBY, 1 — «omuHY, 2 — «ABAY, ...).
JlaHo nienoe unciio B auamna3zoHe 1-5. BeIBeCTH CTPOKY — CIIOBECHOE OINKMCAHUE COOTBETCTBYIOILIEH
oteHKH (1 — «10X0», 2 — «HEYJOBIETBOPUTEIBHOY, 3 — «YIAOBIETBOPUTEIBHO», 4 — «XOPOLION», 5 —
COTITUIHOY).
EnuHuIB AMTUHBI TPOHYMEPOBAHBI CIEIyIONUM o0pazoM: 1 — geuumertp, 2 — KHioMerp, 3 — Metp, 4
— MIUIUMETp, 5 — caHTUMeTp. JlaH HOMep eIMHUIBI JUIMHBI U UIMHA OTpe3ka L B 3THX eauHMIIax
(BelecTBEHHOE YnCIlo). BoiBecTH AMHYy JaHHOTO OTpe3Ka B METpax.
[To 3agannoMy HOMepy TV kaHana, BRIBECTH Ha IIeYaTh €ro Ha3BaHUE.
I[To 3amaHHOMY TIOPSIIKOBOMY HOMEpA CTY/IEHTA, BHIBECTH €ro (DaMUIIUIO.
[To pamunuu cTyZeHTa BHIBECTH €T0 MOPSIIKOBBIN HOMEP 110 KypHay.
ITo Homepy 061012 BBIBECTH Ha M€YaTh €ro Ha3BaHUE.
[To HOMEpY CTOa B CTOJIOBOM caHATOpHs BHIBECTH Ha MeYaTh MepeueHb M0JaBaeMbIX OO
ITo HoMepy 1BeTOBOTO HAcTOs B (puroOape caHaTOpus BBIBECTH Ha Ie4YaTh cocTaB cOopa.
[To u3mepeHHoi TemIepaType Teaa BHIBECTU COCTOSTHUE MallMeHTa.
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. JlaHo 11esoe uncio B quamna3one 1-9. BEIBECTH COOTBETCTBYIOIIEE HaA3BAHUE SKCTPEHHOM CITY»KOBI TO-
poaa (2 — «MUJIHLIHUS»,..).

. Jlanpl HOMEpa y4acTKOB ropojickoit 6osnbauIbl. BeiBectn @.1.0. TepaneBTa, NpUKPETUIEHHOTO K TaH-
HOMY Y4YacTKYy.

Hcnoab3ys HMKJINYECKHE AJTOPUTMbI BINOJIHUTH 3apanus 32-47
. laHo HatypajibHO€ YUCIIO n. Beruncouts 2" .

1 1 1
. JlaHO HaTypaJbHOE YUCIIO N. BEraucanTs (1 + l—zj I+—... (1 + —zj .

2? n
1 1 1
. laHo HatypansHOE uncio n. Beruncnury —— + — —+ ... = —.
sinl sinl+sin2 sinl+...+sinn

cosl . cosl+cos?2 * *cos1+...+cosn

. [laHo HatypanbHOE YMCiI0 n. Berancauts — - - L — —
sinl sinl+sin2 sinl+....+sinn

. JlaHo HatypasibHOE YHMCIIO Nn. Beruncaute \/3 + \/6 +...+4/3(n—=1)++/3n.

. JlaHbI AEWCTBUTEILHOE YHCIIO @ U HATYpaJIbHOE YKCITO N. Berauciuts a” .

. JlaHBI JEWCTBUTEIILHOE YHCIIO 4 U HATYPaAIbHOE YMCIIO N. BeruuciuTe a- (a + 1) (a +n —1) .

. 1
. JlaHbl JEeWCTBUTENTBHOE YHUCIO a M HaTypaJlbHOE YHCIO n. Beuucnuthb -t

a a(a +1)
1 1

a(a+1)(a+2)+mJr a(a+1)...(a+n) '

1 1

. 1
. JlaHbl IEACTBUTENBHOE YUCIIO @ ¥ HATYPATbHOE YUCIIO N. BBIUUCIATE —+— +—+...+ ——.

a a a a

. JlaHBI JENCTBUTEIBLHOE YUCIIO @ U HATYPAJIbHOE YUCIIO N. BeIuucauTh a(a - n)(a - Zn)...(a -n’ )
. Beruucnurs (1 +s1in0. 1)(1 + Sin0.2). . .(1 +sinl 0).

3 xS x7 x9 xll x13

. X
. Jlano aeicTBUTENBHOE YKCIO X. Beruncnmurp x ——+ ———+———+—
35 o7 9 11 13,

. Jlanbl NEeNCTBUTENbHEIE qucia X,a, HATypaJIbHOE YUCJIO0 n. Brauciauts
2
2 2
Nx+a) +af +..+a] +al| +a

. Jlano nefcTBUTENBHOE YUCO X. BEIUYnuCINTD

(x—2)x—4)x—8).(x—64)
(x=1)x=3)x—7).(x-63)

. JIaHEI HaTypaNbHOE N, AEHCTBUTENbHOE X. BRIUMCIHTS Sin X +sin” x +...+sin” x.

o 3 2n-1
. JlaHbI HATYpaIbHOE N, IEHCTBUTEIBHOE X. BBIYUCINTH COSX +COS” X +...+C0os™" X

Huxasl ¢ napamerpom. 3ananus 48-62
52 i’
Broraucnnts npoussenenue [ [ ———
. -
i1 17 +20+3
1007 +1
. Beruncnuts npoussenenue | [——.
i2i+2
10 1
. Berancnuts npoussenenne [ [(2+-).
i=1 i
10 1.,
. Beraucnuts npoussenenue [ [(1--)°.
i
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5

52. JlaHO HaTypajdbHOE YHUCIIO N, JEHCTBUTEIHLHOE YUCIO X. BbrunciuThb Z

i-1 2
15 x

i2

n

i3

53. JlaHO HaTypaJbHOE YHCJIO N, JICHCTBHTEIBHOE YHCIIO X. Beramemnrs ), —.

100

54. Beraneauts ) -
i=1

55. Beraucautp ) -

56. Beruncnutey » 1.

128

N2 .
i 40

10
i!
i=1
100

57. Berancnuts Y .
i=1

100

58. Beraucnuts ) (i+1).
i=1

59. Hano n=20. Beraucauts S =

60. Jaro n=30. Berauciaute P =—1%*

i=1

ML U D G
2 4 8 2!
l*__l*l* *(_l)n
2 4 8 2!

61. Jlano n=20. Berancints S =1-3+5-7+...+(-1)""'(2n-1)
62. lano n=30. Beruuciauts S =2—-4+6—-8+..+(—1)"(2n)

63.

64.

65.

BoryucauTes 3HaYeHHe (PYHKIUM 32IaHHOM B BUe rpaduka. Pa3BeTBad0IMN aIrOpuTM.

y y
1 1
| | | > | | | >
| | | = T T T |
2\ 1T 2 x 2 \\-1 1 2
-1 _1
66.
y
AY
! 1
| | | N /\
| | | e | | o
-2 -1 1 2 X [ [ [ ] ”
N 2 1 1 2
-1
171
67.
AY
AY
/ \ 11—
| | -
! | | ! > | o
2 -1 1 X | >
1 1./2 X
-1
68.
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69.

AY

70.

71.

72.

73.

AY

74.
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Bbryucjaurs pyHKIHIO

75, p=—1_
x—1

76.y = !
Y
77.y=—"o
x+1

3
78.y="F
Y x—3
79.y:L
Inx
80.y=Inx
81.y:x+3
X

Inx
82.y=—F
777

3aganmue 3.

Paznen 4: Jlpyrue TUNbI JAHHBIX

OaHOMepHbIEe MaCCUBBI

1. Jlan nenouuncnenHslil MmaccuB A pasmepa 10. BeiBecT HOMEp CHauana NepBOro 3aT€M MOCIIEIHETO U3
TEX €ro JIEMEHTOB A[1], KOTOpBIC YIOBICTBOPSIOT NBOMHOMY HepaBeHCTBY: A[1] < A[i] < A[10]. Eciu
TaKHUX 3JIEMEHTOB HET, TO BbIBeCTH 0.

2. Jlan nenouuncneHHbi MmaccuB pazmepa 20. [IpeobpaszoBath ero, mpubaByB CHaYajga K YETHBIM YHCIIaM
MIEPBBIN AJIEMEHT, 3aT€M K HEUETHBIM YHCJIAM MOCJIEIHUMN 31eMEHT. [lepBhlil U OCHEAHUN 3JIEMEHTHI
MaccHBa HE U3MEHSITb.

3. /Jlan nenouncieHHbl MaccuB pa3Mepa 20. BriBecTn BHavasie BCE €ro YETHBIE AIEMEHTHI, a 3aTeM —
HEYETHBIC U HA0OOPOT.

4. IlomeHATH MeCTaMU MMHMMAJIbHBIN 1 MaKCHMaJbHBIN 2JIEMEHTHI MaccuBa pasmepa 10.

3aMEHHUTD BCE MOJIOKUTENIbHBIE 3JIEMEHTHI 1IEJIOYMCIEHHOT0 MaccuBa pa3mepa 10 Ha 3HaueHHe MUHU-

MaJbHOTO; BCE OTPUIIATENIbHBIEC HA 3HAY€HNE MAKCUMAIbHOTO.

6. Jlarm maccuB pasmepa 10. [lepecTtaBuTh B OOpaTHOM MOPSAKE AIEMEHTHI MACCHBA, PACIIOJIOKCHHbBIC
MEXAY €ro MUHUMAJIbHBIM U MaKCUMAaJIbHBIM 3JIEMEHTAMMU.

7. Han maccuB pazMepa 20. OCyiecTBUTh HUKINYECKUN CABUT JIEMEHTOB MAacCHBA BJIEBO HA OJIHY MTO3H-
LIUI0; TO YK€ CaMOE - BIIPaBO.

8. Jlan maccuB pazmepa 15 u uucno k (0 <k < 5). OcymecTBUTh MUKIMYECKHUH CBUT 3JIEMEHTOB MacCHBA
BJIEBO Ha k 1MO3uIMii; TO e caMoe - BIIPABo.

9. TlpoBeputh, 0Opa3yIOT JIK SJAEMEHTHI IIEJTOYUCICHHOTO MaccuBa pasmepa 10 apudmernyeckyro (reo-
METPUYECKYI0) Iporpeccuto. Eciu fa, To BBIBECTH Pa3HOCTb (3HAMEHATENb) IPOrPECCUH, €CIIU HET —
BbIBECTH 0.

10. Jlan maccuB HeHyJIEBbIX LienblX uucen pasmepa 20. [IpoBepuTs, 4epenayroTcs I B HEM YETHBIE U He-
yeTHble uucia. Ecnu dyepenyrorcs, To BbiBecTH 0, €CliM HET, TO BHIBECTH HOMEp MEPBOIO 3JIEMEHTA,
HapYIIAIOIIEro 3aKOHOMEPHOCTD.

11. Jan maccuB pa3mepa 20. HaliTu KOJIMUECTBO €r0 JTOKAJIbHBIX MUHUMYMOB.

e
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12
13

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25

ye
26

27.

28.

29.

30.
31.

32.

. an maccuB pa3mepa 15. HaliTu MakcuManbHBIN U3 €0 JOKaJIbHBIX MAKCHUMYMOB.

. Han maccuB pa3zmepa 20. OnpenenuTh KOJIMYECTBO YYaCTKOB, HA KOTOPBIX €0 JIEMEHThl MOHOTOHHO
BO3pAaCTaloT.

Jan maccus pa3mepa 15. Onpenenurs KOJIU4ECTBO €r0 IPOMEXYTKOB MOHOTOHHOCTH (TO €CTh y4acT-
KOB, Ha KOTOPBIX €r0 AJIEMEHTHI BO3PACTAIOT WU YOBIBAIOT).

Jano BemectBeHHOEe 4ncio R u MmaccuB pasmepa 20. Haiitu snemeHT maccuBa, KOTOpbIM Haubosee
OJIN30K K TaHHOMY YHCITY.

Jlano BemecTBeHHOE uncio R u maccuB pazmepa 15. Haiitu nBa smemeHTa MaccuBa, cymMma KOTOPBIX
HanOoJiee OJIM3Ka K JTAHHOMY YHCITY.

Jan maccuB pa3mepa 15. Haiftu HoMepa AByX OMMKaWIINX YHCEN U3 ITOTO MAaCCHBA.

Jan nenouncieHHblii MaccuB pasmepa 15. OnpenenuTs MaKCUMaJIbHOE KOJIMYECTBO €r0 OJUHAKOBBIX
AJIEMEHTOB.

JaH nienounciieHHbIi MaccuB pazMepa 20. Y 1anuTh U3 MaccuBa BCE 3JIEMEHTHI, BCTPEUAIOIIUECS MEHEE
JBYX pa3, 3aTeM OoJiee AByX pa3, 3aTeM POBHO JIBa Pa3a, 3aTeM POBHO TPH pasa.

Jan nenouncnenublii MaccuB pazMepa N. Eciii OH sSBJsSIeTCSl IEPECTAHOBKOM, TO €CTh COAEPKUT BCE
ymcya ot 1 10 N, To BeiBecTH 0, B IPOTUBHOM Cllydae BBIBECTH HOMEP IEPBOT0 HEIOIMYCTUMOTO 3JIe-
MEHTA.

Han maccuB pasmepa N. IIpeoOpa3oBaTh €ro, BCTaBUB IMepe] KaxkIbIM MOJIOKUTEIBHBIM JIEMEHTOM
HYJIEBOW 3JIEMEHT; MOCJIE KaXJI0I0 OTPULATEIBHOIO HYJIEBOM 3JIEMEHT.

Jlan nenouuncnenssliii Maccus pazmepa N. HazoBeM cepueri Tpynity noapsii MAYIIMX OJAWHAKOBBIX AJIe-
MEHTOB, a JJIMHOM CeprH — KOJMUYECTBO 3TUX AJIEMEHTOB (JIJIMHA CEpUH MOXKeET ObITh paBHa 1). BriBe-
CTHU MACCHUB, COAEPKAIIUHN JJIMHBI BCEX CEPUN UCXOJHOI0 MacCUBa.

Jan nenmouncnennbiii MaccuB pasmepa N. IIpeoOpazoBath MaccuB, YBEJIMUMB KKIYIO €T0 CEPHIO Ha
OJIMH DJIEMEHT.

Jlan nenouncnenHblil MaccuB pazmepa N. [Ipeobpa3oBaTh MacCHB, YBETHUHB NIEPBYIO CEPUIO HAMOOb-
1iel JUIMHBI Ha OAMH 3JIEMEHT.

. Jan nenouncnennsiii MaccuB pazMepa N. BcTaBuTh nepen Kaxmaou ceprei HyJIeBOM AJIEMEHT.

HasoBeM cepueii rpynny noapsa HAYIMX OIMHAKOBBIX 3J1IEMEHTOB, a IVINHOI CePpUM — KOJIU-
CTBO 3THUX 3JIEMEHTOB (JIJIMHA CEPUU MOXKeT ObITh paBHa 1).

. Hano gucno k u nenouncnennsiii MmaccuB pazmepa N. [loMeHsATs MecTamMu TIEpBYIO 1 K-10 cepun mac-
cuBa. Ecnu cepuii B MaccuBe MeHbIIIE K, TO BEIBECTH MacCUB 0€3 M3MEHEHHUIA.

Hano uncno k u nenouynciaeHHbli MmaccuB pazmepa N. Y 1anuTh U3 MaccuBa BCE CEPHH, JUTMHA KOTOPBIX
MmeHbIe k.

Jano uucno k u menmouncieHHbii MaccuB pasmepa N. 3aMEHUTh KaXIYI CEpHIo, JUIMHA KOTOPOH
MeHbIIe Kk, Ha OJIUH HYJIE€BOI 3JIEMEHT.

Jan maccus pasmepa N. BelBeCTH MHAEKCHI MaCCUBA B TOM MOPSAKE, B KOTOPOM COOTBETCTBYIOIIUE UM
3JIEMEHTBI 00pa3yIoT BO3pPACTAOILYIO OCIEA0BATEIBHOCTb.

Ynopsaounts MaccuB pazMepa N 1o BO3pacTaHuIo, a 3aTeM 10 yOBIBaHHIO.

Jansr nBa maccuBa A u B pazmepa 5, 371eMEHTBI KOTOPBIX YHOPSIOYEHBI 10 Bo3pacTaHuto. O0bneau-
HUTb 3TH MAaCCHBBI TaK, YTOObI pe3yIbTHPYIOLINI MaCCHB OCTAJICS YIIOPSIIOUEHHBIM.

Han maccuB pazmepa 20. BeiBecTH MHAEKCHI MACCUBA B TOM MOPSJKE, B KOTOPOM COOTBETCTBYIOIIHE
UM 3JIEMEHTHI 00Pa3yIOT yOBIBAIOIIYIO IIOCIE0BATEIBHOCTb.

JABymepHbIe MaccuBbI (MATPHILbI)

1.

2.

Hano yucno k (0 <k < 11) u matpumna pasmepa 4 x 10. Haiitu cymmy 1 mpon3BeIcHUE 3JIEMEHTOB K-T0
CTONONA TaHHOW MATPHUIIBI.

Jana matpuna pasmepa 5 X 9. HaliTu cymMMBbI 3JIEMEHTOB BCEX €€ YETHBIX CTPOK, a 3aTEM BCEX €€ He-
YETHBIX CTOJIOIOB.

Jana matpuna pasmepa 5 x 10. HaitTu MuHnManbHOE 3HaUEHKE B KOXKJI0M CTPOKE, a 3aTeM MAKCUMAaJTb-
HOE 3HaYEHHUE B KaXJI0M CTOJIOIIE.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.
23.
24.
25.

26.
27.

Jlana matpuma pazmepa 5 x 10. B ka0t cTpoke HANTH KOJIWYECTBO JIEMEHTOB, OOJBIITNX CPEIHETO
apu(METHYECKOTO BCEX IJIEMEHTOB 3TOM CTPOKH, a 3aT€M B KaXKJAOM CTOJIOIE MEHBIIUX CPEIHETO
apru(pMETHIECKOTO BCEX AIEMEHTOB 3TOT'O CTOJIOIIA.

Jana matpuna pasmepa 5 x 10. [Ipeobpa3zoBats MaTpuily, IOMEHSIB MECTAMH MUHUMAaJIbHBIA 1 MAaKCH-
MaJIbHBIN 2JIEMEHT B KaXJI0U CTPOKE, a 3aTEM CTOJIOIIE.

Hana matpuna pasmepa 5 x 10. Haiitn MuHMMallbHOE 3HaUE€HUE CPEAM CYMM 3JIEMEHTOB BCEX €€ CTPOK
Y HOMEP CTPOKHU € ’TUM MUHUMAJIHBIM 3HAaY€HUEM.

Hana matpuna pasmepa 5 x 10. Hailitu mMakcumanbHbI Cpey MHUHUMAJbHBIX 3JEMEHTOB Ka)a0H
CTPOKH , a 3aTEM CTOJIOIIA.

Jana nenouncienHas marpuna pazmepa 5 x 10. BeiBectr HoMep ee nepBoii CTPOKH, COAEPHKAIIETO paB-
HO€ KOJIMYECTBO MOJIOKUTEIBHBIX M OTPULIATEIbHBIX DJIEMEHTOB (HYJIEBbIE 3JIEMEHTHI HE YYUTHIBA-
1otcd). Ecam Takux cTpok HeT, To BeiBecTH (.

Jana matpuia pasmepa 5 x 10. BeiBecTn HOMEp €€ MocaeHeNd CTPOKH, COAECPIKAIIETO TOIBKO MOJI0XKH-
TeJbHBIE JIEMEHTHI. Eciin Takux cTpok HET, TO BbIBECTH 0.

Jlana nienmoumncnenHas matpuia pazmepa M x N. Paznuynbie cTpoku (CTOJIOIBI) MAaTPHUITBI HA30BEM I10-
X0XKHMMH, €CIIA COBIAIal0T MHOXKECTBA YHCE, BCTPEUAIOLIMXCS B 3TUX CTpoKax (crosbdmax). Haitu ko-
JIMYECTBO CTPOK, ITOXOKUX HA MEPBYIO CTPOKY.

Jana nenoyuncnenHas marpuna pasmepa M x N. HaliTu KoIM4ecTBO €€ CTPOK, BCE 3JIEMEHTBI KOTOPBIX
pa3INYHBI.

Jana uenouncnenHas marpuna pasMepa M x N. BelBeCTH HOMEpP €€ MEpPBOMl CTPOKH, COAEPHKALIETO
MaKCUMaJIbHOE KOJIMYECTBO OJIMHAKOBBIX AJIEMEHTOB.

JlaHa kBasipaTHasi MaTpuua nopsaka M. Haliti cymMMy 311eMEHTOB ee II1aBHOM 1 MOO0YHOM AUaroHay.
Jana kBazpatHas Marpuia nopsiaka M. HaliTu cyMMbl 3J1€MEHTOB €€ JuaroHajiei, MapajieabHbIX
rJ1aBHOM (HauMHAas ¢ OJHO3JIeMEHTHOM quaroHanu A[1,1]).

JlaHa kBagpaTHasg Matpuiia nopsajaka M. BeiBeCTH MUHUMAaJIbHBIE U3 JIEMEHTOB KKI0W €€ IMaroHalH,
napayuieNbHOM MoOOYHOM (HauMHAas C OJHOAIEeMEeHTHOM nuaronamn A[l,1]).

Jlana kBasipaTHas MaTpuua nopsaka M. 3aMEeHUTh HYJISIMU 3JIEMEHTBHI MATPULIBL, JIEYKAIIUE HIXKE I1aB-
HOU IUaroHalId.

Jlana kBaJpaTHas MaTpuLa nopsaka M. 3aMeHUTh HYJISIMH 3JIEMEHTBI, JIeXKalllie OJHOBPEMEHHO BBIIIIE
TJIABHOHM JuaroHaiy (BKIIIOYas ATy MWAroHajb) M BBIIIE MOOOYHOM AMAaroHanmyu (Takxke BKIOYAs ATY
JTMArOHAJIb).

Jlana kBagpatHas Matpuia nopsaka M. 3epkajabHO OTPa3UTh €€ JIEMEHThl OTHOCHUTEIbHO TOPU30H-
TaJIbHOM OCH CHMMETPUH MAaTPULIBI.

Jana xBagpatHasa matpuna nopsjaka M. [loBepHyTs ee Ha 90 rpasycoB B IOJOKUTEIBHOM HaIlpaBlie-
HUU.

Jlana matpuna pazmepa 5 x 10. BeiBecTr KOIH4ECTBO CTOJIOIOB, 3JIEMEHTHI KOTOPBIX MOHOTOHHO YObI-
BAIOT.

Jlana matpuna pasmepa 5 x 10. Halitu MUHUMAaNbHBIN Cpen SIIEMEHTOB TEX CTOJIOIOB, KOTOPBIE YIIO-
PAI0YEHBI TUOO TI0 BO3pacTaHuIo, 00 1o yObiBaHut0. Eciiu Takue CTONOIBI OTCYTCTBYIOT, TO BhIBE-
ctu 0.

Haner 1Ba yucna k1 u k2 u marpuma pasmepa 4 x 10. [TomeHsATh MecTaMu CTOJIOIBI MATPHUIIBI C HOME-
pamu k1 u k2.

Jlana matpuna pazmepa 5 x 10. [lomeHsITh MecTamMu CTOJIONBI, COACpIKAIIiEe MUHUMATBHBIN U MaKCH-
MaJIbHBIN 3JIEMEHTBI MaTPUIIBL.

Jlana matpuia pazmepa 5 x 10. [TomeHsTh MecTaMu CTOJIOEI] C HOMEPOM | U TOCTIeHUI U3 CTOJIOIIOB,
COJIEPIKAIIMX TOJBKO IOJOKUTENbHBIE JIEMEHTBHI.

Jano uucino k u matpuma pasmepa 4 x 10. Y ganuTh cToaOer MaTpHIlsl ¢ HOMEPOM K.

Jana matpuna pazmepa 5 x 10. Y aanuts cronbern, conepxaimuii MaKCUMaIbHbIN 3JIEeMEHT MaTPHULIBL.
Jlana matpuma paszmepa 5 x 10. YaanuTe Bce CTONOIBI, COMEPIKAIINE TOJIBKO IMOJOKUTEIBHBIE dJe-
MEHTHI.
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28. lano umcino k u matpura pasmepa 4 x 9. Ilepen crondiiom MaTpuiibl ¢ HOMepoM k BCTaBUTH cTONIOCIT
U3 HyJEH.

29. Jlana matpuiia pazmepa 4 x 9. IIpoaydaupoBarh cToin0e1 MaTpHUIlbl, COACPKAIINN €€ MaKCHMaTbHBIN
3JIEMEHT.

30. Jlana matpura pasmepa 5 x 9. Ilocne mociaeaHero crondia, Comepk aiiero TOIbKO MOJIOKHUTEIbHBIC
3JIEMEHTHI, T00ABUTH CTOIOEL, COCTOSIIINNA U3 €IUHHNII.

31. lana wnenouucineHHass marpuna pasmepa M x N. HailTu sieMeHT, SABISIOMIMIICS MaKCUMaJbHBIM
B CBOCH CTPOKE M MUHUMAIBHBIM B CBOEM cTOIOIEe. Ecim Takoii 31eMeHT OTCYyTCTBYET, TO BhiBeCTH ().

32. Jlana matpuna pazmepa M x N. [lomeHsTh MecTamMu €€ CTOJIONBI TaK, YTOOBl X MaKCUMaJIbHBIC HJIe-
MEHTBI 00Pa30BBIBAIIM BO3PACTAIOIIYIO TIOCIIEI0BATEIHHOCTD.

Mpuo:xecTBa

Jlana HemycTasi ocae10BaTeIbHOCTh COCTOSAIIAs U3 HEKOTOPBIX OYKB PYCCKOT0, JIATUHCKOTO ada-

BUTa, yncel. HameuaTats:

1. Bce riacHble OYKBBI PYCCKOTO andaBuTa;
BCE «TJIaCHBIE» OYKBBI JATUHCKOTO a(aBuUTa;
BCE€ COTJIacHBIE OYKBBI pYCCKOTO aj(aBHTa;
BCE «COTJIaCHBIE» OYKBBI, JATUHCKOTO aJ(aBuTa;
BCE 3BOHKHE COTJIACHBIE OYKBBI pYCCKOTO aja()aBuTa;
BCE IIyXHeE COrJIacHbIe OyKBBI, pyCCKOTo angaBuTa;
Bce YETHBIC U PHI;
BCE HEUETHBIE U PBHI;

e A i

Crpoxkmn.

3amganue 1 mpemIoKeHOo IS pelieHrs BCeM BapuaHTaM. 3aJlaHus W3 MYHKTOB 2 U 3 BBIOMPAIOTCS
10 HOMEpY BapHaHTa.
3apanue 1. J[an Texct. Mexny coceTHUMHU CJIIOBAaMH - HE MEHEe OJTHOTO MpoOesia, 3a MOCIeTHUM
CJIOBOM - TOuka. HameuaTtaTh Bce CI0Ba, OTIUYHBIE OT MOCJIEIHETr0 CIOBA, MPEBAPUTEIHLHO MTPeoOpa3oBaB
Ka)KJ0€ U3 HUX T10 CIEAYIONEMY MTpaBuiLy:
a) MePeHeCTH NEPBYIO0 OYKBY B KOHEII CJIOBA;
0) rmepeHecTy MOCJICTHIO OYKBY B HA4aJIO CJIOBA;
B) YJQJIHUTh U3 CIIOBA BCE MOCIEAYIONINE BXOXKICHUS ITEPBOI OYKBHI,
T') YIaJUTh U3 CJIOBA BCE MPEAbIAYIINE BXOXKIEHUS MOCaeHEeNH OYKBBI;
1) OCTaBUTbH B CJIIOBE TOJIKO TIEPBbIE BXOXKICHHS KaXKI0H OyKBBI;
€) €CJIM CJIOBO HEYETHOM IJIMHBI, TO YIAIUTh €0 CPEIHIOI0 OYKBY.

3ananue 4

3anucu.

BapI/IaHT 3aJlaHus COOTBETCTBYCT HOMCDY.

1. a) Onucate ctpykrypy ¢ umenem STUDENT, coaepskalilyto cieayromue mos:

— NAME- dbamunust 1 UHUITUAEI;

— Howmep rpymmsr;

— VYcneBaeMocTh (MacCUB M3 MSATH 3JEMEHTOB).

b) Harmucatp mporpaMmy, BBEITIOJHSIONTYIO CIICIYIONINE ACHCTBUS:

— BBoOJ ¢ K1aBUATYpBI JAHHBIX B MACCUB, COCTOAIINM U3 fecsaTu cTpykTyp tuna STUDENT; 3anucu
JIOJKHBI OBITH YIOPSIOYEHBI 110 BO3PACTAHUIO HOMEpA TPYIIIIHI;

— BBoj Ha qucruieid pamMunuii 1 HOMEPOB TPYIII ISl BCEX CTYACHTOB, BKIFOUECHHBIX B MACCHUB, €CIIN
cpenuuit 6amt cryaenta 6ounbie 4,0,
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— Ecnu Takux cTyeHTOB HET, BEIBECTH COOTBETCTBYIOLIEE COOOIICHHUE.
2. a) Onucare ctpykrypy ¢ umeHeM STUDENT, conepikaliyro cieayromue nos:
— NAME- dbamunust 1 UHUITUAEI;
— Howmep rpymmsr;
— ¥YcneBaeMocTh (MacCUB U3 MATU SJIEMEHTOB ).
b) Harmucatp mporpamMmy, BBEITIOJHSIONTYIO CIICIYIONTNE ACHCTBUSA:
— BBoOJ ¢ K1aBUATYpBI JAHHBIX B MACCUB, COCTOAIINN U3 necsaTu cTpykTyp tuna STUDENT; 3anucu
JIOJKHBI OBITH YIOPSIOUYEHBI IO BO3PACTAaHUIO CpeHETo Oaa;
— BBoj Ha aucrutelt pamMunuil © HOMEpOB TPYI ISl BCEX CTYACHTOB, UMEIOLINX OLEHKH 4 U 5;
— Ecnu Takux cTyeHTOB HET, BEIBECTH COOTBETCTBYIOLIEE COOOIICHHUE.
3. a) Onucars ctpyktypy ¢ umeHeM STUDENT, coaepxaniyro ciieyronue nosis:
— damMwInsa ¥ MTHUITUAIIBI;
— Howmep rpymsr;
— VYcneBaeMocThb ( MACCUB U3 TSITH AJIEMEHTOB ).
b) Harmucatp mporpaMmy, BBEITIOJHSIONTYIO CIICIYIONTNE ACHCTBUS:
— BBOJ ¢ K1aBUATYpHI JaHHBIX B MAaCCUB, COCTOSIIMNX U3 aecsaTu cTpykryp tuna STUDENT; 3anucu
JOJDKHBI OBITH YIOPSIIOUEHBI IO ali(haBUTY;
— BeiBog Ha aucruieit GpamMmimii 1 HOMEPOB TPYII ISl BCEX CTYISHTOB, UMEIOIIUX XOTs ObI OJHY
OIICHKY 2;
— Ecnu Takux CTyJIeHTOB HET, BBIBECTH COOTBETCTBYIOIIEE COOOIIECHNE.
4. a) Onucarb ctpykTypy ¢ umeHeM STUDENT, coaeprkantyro cienyronye mois:
— Ha3Banue nmyHKTa Ha3HAYEHUS peiica;
— Howmep peiica;
— Twun camonera.
b) Hanucars nporpamMmy, BBIIOJIHAIOILYIO CIEIYIOIINE JEHCTBUS:
— BBoJ ¢ ki1aBuaTyphl JaHHBIX B MAaCCUB, cocTosAUN U3 cemu 3neMeHToB Tunna AEROFLOT; 3anucu
JOJKHBI OBITH YIOPSI0UYEHBI [0 BO3pacTaHUIO HOMEpa pelica;
— BBbIBOJ Ha 3KpaH HOMEPOB PECOB M TUIIOB CAMOJIETOB, BBIJICTAIOIINX B YHKT HA3HAYEHHUS, Ha3Ba-
HHE KOTOPOTO COBIAJIO C HA3BAHUEM, BBEJICHHBIM C KJIIABUATYpHI;
— Ecnu Takux peiicoB HET, BBIIATh HA AUCIUICH COOTBETCTBYIOIIEE COOOIICHHUE.
5. a) Onucats ctpykrypy ¢ umeHeM AEROFLOT, conepixaiiyto ciaeayromme moss:
— Ha3BaHue nmyHKTa Ha3HAYEHHUS pelca;
— Howmep peiica;
— Tun camonera.
b) Harmucatp mporpaMmy, BBEITIOJHSIONTYIO CIICIYIONTNAE ACHCTBUSA:
— BBoOJ ¢ K11aBHATYpBI TaHHBIX B MAaCCUB, COCTOSIUI 13 cemu 3yieMeHToB Tuiia AEROFLOT; 3anucu
JOJKHBI OBITH pa3MEIEeHBI B aJI()aBUTHOM TMOPSJIKE M0 Ha3BAaHUSM ITYHKTOB HA3HAUYCHUS,
— BrBIBOJ Ha KpaH MYHKTOB HA3HAUEHUS U HOMEPOB PEHCOB, OOCITYKHBAEMBIX CAMOJIETOM, THIT KO-
TOPOTO BBEJEH C KJIaBUATYpHI;
— Ecnum Takux pericoB HET, BbIIaTh HA JUCILIEH COOTBETCTBYIOIIEE COOOIIECHHUE.
6. a) Onucate cTpykTypy ¢ umeHeM WORKER, coneprkamyro ciemyromme moss:
— damMunus 1 MHULKAJbl Pa0OTHHKA;
— Ha3Banwne 3aHMMaeMoil TOJDKHOCTH;
— T'ox moctymieHus Ha paboTy.
b) Hanwmcate nmporpaMmy, BBIITOJIHSAIOIIYIO CJIEIYIOIINE AEHUCTBUS:
— BBoza ¢ k1aBuaTypsl JaHHBIX B MAacCUB, cocToAIMI u3 necsaty cTpykTyp tuna WORKER; 3anucu
JIOJDKHBI OBITH Pa3MENIEHBI 10 an(aBUTy;
— BrIBog Ha aucruieit pamunmii pabOTHHUKOB, Y€l CTak pabOThI B OpraHU3AIMK MPEBHIIIACT 3HAYE-
HUE, BBEICHHOE C KJIaBUATYPBhI;
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— Ecnu Takux paGOTHUKOB HET, BEIBECTH HA AHUCILICH COOTBETCTBYIOIIEE COOOIEHHE.
7. a) Onucatb cTpykTypy ¢ umeHeM TRAIN, coaeprkaniyto cienyrouue mois:
— Ha3Banue nyHKTa Ha3HA4YCHHUS;
— Howmep noesna;
— Bpewms otnpasienus.
b) Harmucatp mporpamMmy, BBEITIOJHSIONTYIO CIICIYIONTNE ACHCTBUSA:
— BBoJ ¢ knaBHaTypbl JaHHBIX B MAacCHUB, COCTOSIIIIMN M3 BoCchbMU 3eMeHTOB Thna TRAIN; 3anucu
JOJIKHBI OBITH pa3MEIleHbI B aJI(paBUTHOM MOPSIKE MO0 Ha3BAaHUSAM MMYHKTOB HA3HAYCHHS;
— BrIBoJ Ha SKpaH HHPOPMAIHIO O MTOe3aX, BpeMsl OTIPABICHUS KOTOPHIX BBEICHO C KIIABUATYPHI;
— Ecnm Takux moe3noB HET, BBIAATH HA AUCIUICH COOTBETCTBYIOIIEE COOOIIICHHE.
2. a) Onucarts ctpykrypy ¢ umeHeM TRAIN, conepikaliyro cieayonme mnosis:
— Ha3Banue nyHKTa Ha3Ha4YCHHUS;
— Howmep noesna;
— Bpewms otnpasienus.
b) Harmucatp mporpaMmy, BBEITIOJHSIONTYIO CIICIYIONTNE ACHCTBUS:
— BBoJ ¢ kaBHaTypbl JaHHBIX B MAacCHUB, COCTOSIIIMN U3 BochbMU 3eMeHTOB Thuna TRAIN; 3anucu
JOJKHBI OBITH YIIOPSIOUEHBI 0 HOMEpaM Moe3/1a;
— BrIBo Ha 3kpaH HHPOPMAIIHIO O MOE3]aX, HAMIPABIISIOMIUXCS B yHKT, HA3BaHUE KIaBHATYPHI KO-
TOPOT0 BBEJCHO C KJIABUATYPBHI;
— Ecnu Takux noe3noB HET, BbIAATh HA AUCIUIEH COOTBETCTBYIOLIEE COOOIIICHHE.
3. a) Ommcarb cTpykTypy ¢ uMeHeM TRAIN, comeprkanyio cieayromnme moJs:
— Ha3BaHue nyHKTa Ha3HA4YEHHUS;
— Howmep noesna;
— Bpewms otnipaBiieHust.
b) Hanucars nporpamMmy, BBIIOJIHAIOILYIO CIEIYIOIINE JEHCTBUS:
— BBoJ ¢ k1aBUATypbl JaHHBIX B MacCUB, COCTOSIIUMN U3 BOcbMHU AnieMeHTOB Tuna TRAIN; 3anucu
JOJIKHBI OBITH YIIOPSIOUEHBI 10 HOMEpaM IM0e3/0B;
— BrIBOJ Ha 5KpaH HHPOPMAIH O TTOE3/1€, HOMEP KOTOPOI'O BBEJIEH C KIIaBUATYPHI;
— Ecnu HeT Takux moe3noB, BbIAATh HA AUCIUIEH COOTBETCTBYIOLIEE COOOIICHHE.
4. a) Onucats cTpykTypy ¢ umeHeM MARSH, conepxkaniyto cieayrormye mos:
— Ha3BaHue Ha4aJIbHOTO MMyHKTA MAapUIPYTa;
— Ha3BaHue KOHEYHOro MyHKTa MapuIpyTa;
— Howmep mapuipyra.
b) Hanucars nporpamMmy, BBIITIOJIHAIOIIYIO CIEAYIOIINE AEHCTBUS:
— BBoJ ¢ K1aBUaTypbl JaHHBIX B MACCHUB, COCTOAILUNA U3 BochbMU 3emMeHToB Tunia MARSH, 3anucu
JOJIKHBI OBITH YIOPSAIOUEHBI [0 HOMEpPaM MapIIpyTOB;
— BrIBOJ Ha SKpaH HHPOPMAIK O MapUIPyTe, HOMEP KOTOPOTO BBEACH C KJIaBUATYPhI;
— Ecnu Takux MapuipyToB HET, BbIIaTh Ha AUCILJICH COOTBETCTBYIOIIEE COOOIICHHE.
11. a) Omucarp cTpykTypy ¢ umeneM MARSH, coaepikantyro cienyronye moss:
— Ha3BaHue Ha4aJIbHOTO MMyHKTa MAapUIPYTa;
— Ha3BaHue KOHEYHOro MyHKTa MapuIpyTa;
— Howmep mapuipyra.
b) Hanucats nporpamMmy, BBIIIOJIHAIOIIYIO CIEAYIOIINE AEHCTBUSL:
— BBoJ ¢ K1aBUaTypbl JaHHBIX B MACCHUB, COCTOAILIUNA U3 BochbMU 3emMeHToB Tunia MARSH, 3anucu
JOJIKHBI OBITH YIOPSAIOUEHBI [0 HOMEpPaM MapIIpyTOB;
— BpIBOJ Ha 5KpaH HH(OPMALIUK O MapIIPyTe, KOTOPBIM HAUMHAETCS WM KOHYAETCS B TyHKTE, Ha3Ba-
HUE KOTOPOI'0 BBEACHO C KJIABHATYPHI;
— Eciu Takux MapmpyToB HET, BbIIaTh HA JHUCIICH COOTBETCTBYIOIIEE COOOIIECHHE.
12. a) Onucars cTpykTypy ¢ uMeHeM NOTE, coneprkaniyro cieayronme nosis:
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— @amMunIuu, UM,
— Howmep tenedona;
— Jlenb poxaeHus ( MACCHB M3 TPEX YUCEN ).
b) Hanwmcate nmporpaMMy, BHIIOJHSIONLYIO CIEAYIOINE AEUCTBUSA:
— BBoJ ¢ Ki1aBuaTyphl JaHHBIX B MacCHUB, COCTOALIMNA U3 BocbMHU 31eMeHTOB Tuna NOTE; 3anucu
JTOJIKHBI OBITH YIOPSAIOUYEHBI 110 1aTaM JHEW POXKACHUS;
— BrIBOJ Ha 5KpaH HHPOPMAIMH O YeJIoBeKe, HOMep TejaedoHa KOTOPOTo BBECH C KJIaBUATYPHI;
— Ecnu Takoro HeT, BbIATh HAa JUCIUIEH COOTBETCTBYIOIIEE COOOIIEHHE.
13. a) Onucars ctpyktypy ¢ umeHeM NOTE, conepxartiyto cieayroniue nois:
— @amMuIuH, UM,
— Howmep tenedona;
— Jlenb poxaeHus ( MACCHB M3 TPEX YUCEN ).
b) Hanucats nporpamMmmy, BBIIOIHSIOIIYIO CIEYIOLINE IEHCTBU:
— BBoJ ¢ KiaBuaTyphl JaHHBIX B MAacCHUB, COCTOAIIMUNA U3 BocbMHU 31eMeHToB Tuna NOTE; 3anucu
JIOJDKHBI OBITH Pa3MelIeHbI 10 an(aBUTy;
— BrIBOJ Ha 3KkpaH HHGOPMALIUU O JIIOJIAX, YbH JTHHU POKICHUS MPUXOJIATCS HA MECsIl, 3HaYeHUe KO-
TOPOT0 BBEACHO C KJIaBUATYPHI;
— Ecnu takoro HeT, BBIIATh HAa JUCIUICH COOTBETCTBYIOIIEE COOOIIEHUE.
14. a) Onucarp ctpykTypy ¢ umeneM NOTE, coneprxariyro ciieyroniue mois:
— damMunun, UM,
— Howmep tenedona;
— Jlenb poxaeHus ( MACCUB U3 TPEX YUCEN ).
b) Hamucarp nporpaMMy, BHITIOJHSIONIYIO CIETYIOIINE TCHCTBUS:
— BBoOJ ¢ K1aBUATYpHI JaHHBIX B MacCUB, COCTOSIIMN K3 BocbMU AeMeHTOB Tha NOTE; 3anucu
JOJDKHBI OBITH YIIOPSIIOUEHBI TI0 TPEM MEepBBIM IU(pam HoOMepa TenedoHa;
— BrIBo Ha SkpaH MHGOPMAIUH O JTIOASX, Ybs (paMUITUs BBEJCHA C KIIABUATYPHI,
— Ecnu Takoro HeT, BBIJATh HAa TUCIUICH COOTBETCTBYIOIIEE COOOIIECHUE.
5. a) Ommcartp cTpykTypy ¢ uMeHeM ZNAK, comeprkaiyio ciaeayroIme moJs:
— damMunus, UM,
— 3nak 3o01MaKa;
— Jlenb poxaeHus ( MACCUB U3 TPEX YUCEN ).
b) Hanmcatp nmporpaMmy, BBITIOJHSIONIYIO CICAYIOIINE TCHCTBUS:
— BBoOJ ¢ KiaBUaTyphl TaHHBIX B MAaCCHB, COCTOSIIIMNA U3 BOCbMU 3eMeHTOB Tha ZNAK; 3anucu
JOJKHBI OBITH YIOPSIIOUYEHBI 10 1aTaM JTHEH POXKICHUN;
— BriBoj Ha SKkpaH MHGOPMAIUH O YETIOBEKE, Ubs (haMUIIHS BBEACHA C KJIaBUATYPHI,
— Ecnu Takoro HeT, BBIJATh HAa TUCIUICH COOTBETCTBYIOIIEE COOOIIECHUE.
6. a) Ommcarb CTpyKTYypy ¢ uMeHeM ZNAK, comeprkaiyto ciaeayroIme moJs:
— damunus, nms;
— 3nak 304uaKa;
— Jlenb poxaeHus ( MacCUB U3 TPEX YUCET ).
b) nanucats nporpaMmy, BBIOJIHSIONIYIO CIEAYIONINE AEHCTBUS:
— BBoJ ¢ KiaBuaTyphl JaHHBIX B MACCHB, COCTOSIIMN M3 BOCBMHM 3JieMeHTOB Tuna ZNAK; 3anucu
JOJIKHBI OBITH YIIOPSIOUCHBI 110 1aTaM JHEU POXKIACHHUIA,
— BrIBo Ha 9kpaH uHGOPMAIIUU O JOSX, POJUBIINXCS MOJI 3HAKOM, HAUMEHOBAaHHUE KOTOPOTO BBE-
JIEHO C KJIaBUATYpHI;
— Ecnu Takoro HeT, BbIJATh HAa JUCIUIEH COOTBETCTBYIOIIEE COOOIIEHHE.

Kpurepuu ouenku:
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Koaun4decTBo 0a/.10B

Kpurepuu oneHuBaHus

60 6ayu10B

paboTa BBINIOJIHEHA TIOJTHOCTHIO; B IOTHYECKUX
pacCyXICHHUSIX U 0OOCHOBAHUH PEIICHHS HET
po0OesioB M OMMOO0K; B PEIICHUN HET MaTeMaTH-
YECKUX OIMMUOOK (BO3MOXHBI HEKOTOPHIE HETOY-
HOCTH, OITUCKH, KOTOPAs HE SIBJISIETCS CJICICTBUEM
HE3HAHWS WJIM HETIOHUMaHUs y9eOHOTO MaTepu-
ana), T.e. IpaBWIbHO BbINoJHEeHO 86—100 Y%pa-
OOTHI.

55 OamoB

paboTa BHITIOJIHEHA MTOJTHOCTHIO, HO 000CHOBAHUS
I1aroB PEIICHMS HEIOCTATOYHBI (€CITH YMEHHE
000CHOBBIBATH PACCYXKIACHUS HE SBJISAIOCH CIICIIH-
aIbHBIM 0OBEKTOM MPOBEPKH ); JOMYIICHBI OHA
ommuOKa, WU €CTh JIBa — TPH HEIOYETA B BBIKIIAI-
KaX, pUCYHKaX, YepTexax wiv rpadukax (eciu
9T BUBI Pa0OOT HE SABJISIUCH CIEIUATBHBIM 00b-
€KTOM IIPOBEPKH ), T.€. PABUIILHO BHITIOJIHEHO 74
— 85 %paboThl.

36 Oa1oB

CTaBUTCSI, €CJIM: IOMYIIEHO He 0oJiee ABYX OLIH-
00K niH 0oJiee IBYX — TPEX HEJIOUETOB B BBIKJIA-
Kax, YepTexax Wi rpapukax, Ho 00yJarommics
oOnanaer 00sA3aTeIbHBIMA YMEHHUSIMH T10 TPOBE-
pAEMOM TeMme, T.€. TPaBWILHO BbINOJHEHO 60 — 73
%paboThI.
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MuHuCcTEpCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepannu
HuxHexkaMcKkuii XMMUKO-TEXHOJIOTMYECKUNA MHCTUTYT (puiinan)
(enepanbHOro rocy1apCTBEHHOIO OIOPKETHOTO 00pa30BaATEIBHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHUs
«KazaHckuil HaMOHAJIBHBIN UCCIIEN0BATEIBbCKUI TEXHOIOTMYECKUI YHUBEPCUTET

Daxkynremem NHbopMaIMOHHBIX TEXHOJIOTUMA

Kagheopa _ VIndopMallMOHHBIX CUCTEM U TE€XHOJOTHUM

Hampasnenue moarorosku: 09.03.01 «ubopmaTrKa u BEIYUCIUTEIbHAS TEXHUKA

KommuiekT 3aganuii 71 BBIOIHEHHs pacueTHO-TpapuuecKux padoT
PacueTrHo-rpaguueckasi padora 1.

Pa3nen 2: Ba3oBble THIIBI JAHHBIX

1. JTansr nBa neiicteuTenbHBIX yncna A u B. TTony4uTs ux cymMMy, Pa3HOCTb M IPOM3BEIECHHE.

2. Jlana cropoHa paBHOCTOPOHHEIO TpeyroyibHUKa. HaliTu muiomaae 3Toro TpeyroyibHUKa.

3. Jlana cymMMa HauMCIEHHOM 3apaboTHOM m1atkl. M3 310l cyMMBbI HE0OX0muMO yaepxathb 12 % Ha
MOI0XOIHBIN HayoT, 1 % Ha nmpodcoro3HbIi HaoT, 1 % Ha MEeHCHOHHBIN HaOT U 100aBUTh 45 %. Ilomy-
YEHHYIO CyMMY K BblJiau€ BBIBECTH Ha DKpaH.

4. M3BecTHA 11€HA 32 KUJIOTPaMM HEKOTOPOro Npoaykra. BBeCTH HYKHBII BEC B TpaMMax U pacCyu-
TaTh CyMMY, KOTOPYIO HEOOXOIMMO 3aIlIaTUTh.

5. Bomonanopnas GamHs nUIMHApHIECKor GopMbl UMeeT panuyc ocHoBaHus 10 meTpoB. BBectun
3aMEpEeHHYIO BBICOTY YPOBHS BOJBI U PACCUUTATh 0OBEM BOBI B OalllHE.

6. M3BecTHO, 4TO IJ1aTa 3a AETCKUH caj B Mecsl] cocTaBiseT 6500 py6. (mecsi - 22 aus). Paccun-
TaTh, CKOJIbKO HY)KHO 3aIIaTUTh 32 MeCAL, ecu peOeHOK oTXoam1 N THEi.

7. BBIYACIUTD IIMHY OKPY>KHOCTH M ILIOIIAb KPyTra OMHOTO M TOTO K€ 3alaHHOT0 paguyca.

8. BpIUNCIUTh IEPUMETP U IUIOIIAb PSIMOYTOJIbHOIO TPEYTOJIbHUKA 10 JUIMHAM JBYX KaTETOB.

9. BBIUuCIUTh NEPUMETP U IUIOIMIAb CYHIECTBYIOIIErO TPEYTOIbHUKA 10 JJINHAM TPEX CTOPOH.

10. HaiiTi KoopAMHATHI BEpIIMHBI Hapabolbl y = ax” + bx + c.

11. ®yHkusa y = sin X Ha otpe3ke [0;m /2] Xopomo anmpoKCUMUPYETCS Pa3IOKEHUEM: Y =X-
x3/6+x>/120 . 11t 3aJaHHOTO 3HAYEHHS APTYMEHTA X BEIYMCIIUTD Y 110 3TOH (hOpMyJie U CPABHUTH C TOUHBIM

3HAYEHHMEM, BHIYMCIIEHHBIM C TOMOMIBIO CTaHaapTHOH (YHKIIUA Sin.

PacyeTrHo-rpaguueckasi padora 2.

Paznen 3: OnepaTopsl si3bIKa NPOrPaMMHUPOBAHMS

Pa3BerBisiiomuecss ajJaropuTMbl. BoInoJdHuTh 3a1anus 1-15 ucnoab3ys ycJjioB-
HBIU omeparTop.

83. [laHo geiicTBuTensHOE YUCIO a. Berancnuts f(a), ecnu
2
X npu -2<=x<2;
fo=y " ’

4, 6 ocmanvHblx CAYUAAX.
84. [lano geiictButensHOe YUCiO a. Beraucnuts f(a), ecnu
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X +4x+5, npu x<2;

xX)= 1
/() —————, 6 OCMQIbHbIX CAYUASX.
x“+4x+5
85. Jlano aeiicTBUTEIBLHOE YKCIO a. BerauciuTts f(a), ecnu
0, npu x<0
f(x)= x, npu 0<x<1

4
X , 6 O0CmAlbHblX CayUasx.

86. Jlano aeiicTBUTEIBLHOE YKCIO a. BeraucnuTts f(a), ecnu

0, npu x<0

f(x)= x> —x, npu 0<x<l

x’ —sinm’®, 6 ocmanbubix cayuasx.
87. laHo geiicTBuTensHOE YUCIO a. Beraucnuts f(a), ecnu

x* =1, npu x<-5

f(x)= x*—x, npu -5<x<4

x> —In|5x—4
88. Jlano aeiicTBUTEIBLHOE YKCIO a. BerauciuTs f(a), ecnu

—5+\/|;, npu x<0
f(x)= In |x| -9x, npu 0O0<x<l1

, 6 O0CmMAalbHblX CHYUYAAX.

x* —sin |x , 8 OCMAIbHLIX CIYYAsX.
89. Jlano aeiicTBUTEIBLHOE YKCIO a. BeraucnuTs f(a), ecnu

7—1In[3x -4
f(x)= ln3|3x—4

, npu x<0

, npu 0<x<l1

90. Jlano neiicTBUTENBHOE YnCio a. Beraucnuts f(a), ecnu

V3x—6+4, npu x<0
V3x—-6

S(x)= ~———, mpu 0<x<I
x+5

ln‘«3/3x—6‘+5, 68 OCMANbHLIX  CAYYAsX.

ab+1, ecmu a>b;

91. Beruuciuth 3Hauenue Gpyakuuun X =<—b, eciu a =b;

M, eciu a<b.

92. Berauciuth 3HaueHUE QYyHKIIUHA

b
—+2, ecau a>b;
a
X =4-11 ecnu a=b; mnpu3agaHHbIX a,b.
@ ecimu a<b

1/1n|3x —4| +5x, 6 ocmanvubix cayuasx.

TIPH 33JIaHHBIX a, b.
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93. Beruuciuth 3HaueHUE QYHKIIUA

ab+5, eciu a<b;

X =<:-5, ecou a=b; MpH 33/IaHHBIX a, b.
(b-a)
b

94. Boruucnuth 3HaueHUE (PyHKIHH

, ecod a>b

x+2, ecimm a<3,5;

X =147x, ecim 3,5<x<7; npu 3aJaHHOM 3HAaYE€HUH X

JIx+4, ecimmx =7

95. Bpramucnuth 3HaYCHUE QYHKITUN

X

Z, eciu x>2

Z=92x+7, ecnu 1<x<2; npu 3aAaHHOM 3HAYECHHUH X
. T

smg, eciu x<1

96. Boruncnuth 3HaueHUE QyHKIHH

X
—, eciu x>21n|—3;

Y =<1+1gx IpH 3aJaHHOM 3HAYEHHH X
eV oenu x < 21n|— 3|

97. Beruuciuth 3HaueHUE QYHKIIUHA

Ni+In*  eciu x>20;

= = TIPY 33JaHHOM 3HAYEHHH X
cos(2¥"™) ecnu x<20

Omnepatop BbiOopa. 3aganus 16-31

98. Ilo 3amaHHOMY HOMEpPY Mecslia M BBIBECTH Ha [le4aTh Ha3BaHUE BPEMEHU TO/a.

99. CocTtaBuUTh TpOrpaMMy JIJIsl BBIBOJIA JTHSI HEAEIH IO €T0 HOMEpY.

100. CoctaBuUTh MpOrpaMmy, MOJACIHPYIONIYI0 PA0OTy KaJbKyJISATOPA, BHIIOIHSIIOIIETO YEThIpe onepa-
muu: +, -, *, /.

101. CocraBuTh IporpaMMy JJIsl BBIBOJA Ha3BaHUS MeECsIa 110 €r0 HOMEPY

102. Jlano mienoe yucio B auama3one 0-9. BeiBecTn CTpOKy — Ha3BaHHWE COOTBETCTBYIONICH mMUGPHI HA
pycckoM si3bike (0 — «HONIbY, 1 — «oauH», 2 — «aBay, ...).

103. [lano menoe unciio B AuamnasoHe 1-5. BeiBecTH CTPOKY — CJIOBECHOE OINKMCAHWE COOTBETCTBYIOIIECH
oteHKH (1 — «10X0», 2 — «HEYJOBIETBOPUTEIBHOY, 3 — «YIAOBIETBOPUTEIBHO», 4 — «XOPOLION», 5 —
COTITUIHOY).

104. EnuHUIB ATUHBI TPOHYMEPOBAHBI CIEAYIONUM 00pazoM: 1 — nerumerp, 2 — KWIOMETp, 3 — MeTp,
4 — MmwUMeTp, S5 — canTuMeTp. [laH HoMep eMHUIIBI JJIMHBI U IJTMHA OTpe3ka L B ATUX enuHUIAX
(BelecTBEHHOE YnCIlo). BoiBecTH AMHYy JaHHOTO OTpe3Ka B METpax.

105. Tlo 3amanHoMy HOMepy TV kaHasa, BEIBECTH Ha M€YaTh €ro Ha3BaHHUE.

106. ITo 3amaHHOMY HOPSIIKOBOMY HOMEpA CTY/IEHTA, BEIBECTH €ro (DaMUIIHUIO.

107. Tlo ¢amunmu CTy€HTa BEIBECTH €TI0 MOPSAKOBBIN HOMED IO KypHAITY.

108. Tlo HOMepy OJt0/1a BEIBECTH HA ME€YaTh €r0 HA3BaHHE.

109. Ilo HOMEpY CTOJIa B CTOJIOBOM CaHATOPHUS BHIBECTH Ha MEYaTh IMEPEUCHb M01aBACMBbIX OJIFO].

110. ITo Homepy 1BeTOBOTO HAcTos B (putoOape caHaTOpus BBHIBECTH Ha Ie4YaTh cocTaB cOopa.

111. Tlo u3aMepeHHOI TeMIIepaType Tejaa BEIBECTH COCTOSTHUE MAI[UEHTA.
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112.

JlaHo 1enmoe yucio B Auana3zoHe 1-9. BEIBECTH COOTBETCTBYIOIICE Ha3BAHME SKCTPEHHOMN CITYKOBI

ropoja (2 — «MHJIHLHS»,..).

113.

Jlanel HOMepa y4acTKOB ropojackoi 6ompHUIEI. BeiBecTn @.1.0. TepaneBTa, MpUKPEIUIEHHOTO K

JAHHOMY Y4acCTKYy.

114.
115.

116.

117.

118.

119.
120.

121.

Hcnoab3ys HMKJINYECKHE AJTOPUTMbI BINOJIHUTH 3apanus 32-47
JlaHo HaTypaJibHOE 4uciIo n. Beraneauts 2" .

2

1 1 1
JlaHo HaTypaJlbHOE YUCIIO N. BEraucanTh (1 + l—zj [l + —j .. (1 + —j .

2? n
| 1 1
JlaHo HaTypanbHOE YUCIO n. Berancaurp —— + — —+ .. = —.
sinl sinl+sin2 sinl+...+sinn

cosl cosl+cos2 * *cos1+...+cosn
JlaHo HaTypanbHOE YUCI0 n. Berancauty —— * — - L — —.
sinl sinl+sin2 sinl+....+sinn

Jlano HatypajibHO€ YKCIIO Nn. Berunucaute \/3 + \/6 +...+4/3(n—=1)++/3n.

JlaHbI JEHCTBUTEIILHOE YHCIIO @ M HATYpaJbHOE YUCIIO N. Berauciuts a” .

JlaHbI IEWCTBUTENBLHOE YHCIIO @ M HATYPAlIbHOE YUCIIO N. Beruuciute a- (a + 1) (a +n —1) .

. 1 1
Jlaubl JEHCTBUTENIbHOE YMCIO a M HaTypalibHOe 4YHciIo h. Beruumenuts  —+———=+

a a(a +1)
1 1

122.

123.
124.

125.
126.

a(a+1)(a+2)+mJr a(a+1)...(a+n) '

1 1

. 1
JIaHbI ICHCTBUTEILHOE YKCIIO @ U HATYPAIBHOE YKCIIO N. Beravents —+—+—+...+——.

a a a a

JlaHbI AEHCTBUTEIBLHOE YUCIIO a U HATYPAIBHOE YHUCIIO N. BEIYMCINTD a(a - n)(a - Zn)...(a -n’ )
Boruuciuts (1 +sin0. 1)(1 + Sin0.2). . .(1 +sinl 0).

3 5 7 9 11 13

. X X X X X X
HanHo peiicTBUTENBHOE YACHO X. Bhruncnutp x ——+ ———+———+—

3579 110 13
Jlanbl NENCTBUTEIILHBIE qucia X,a, HATypaJIbHOE YUCJIO n. Brruncnutb

((...((x+a)2 +a)2 +...+a)z +aj2 +a.

127.

128.
129.

130.

131.

132.

133.

(x—2)x—4)x—8).(x—64)
(x=1)x=3)x—7).(x-63)

JIaHEI HATYpANBHOE N, AEHCTBUTENBHOE X. BhuncIuTh Sinx +sin” x +...+sin” x.

JlaHo mefcTBUTENBHOE YUCIO X. BRIunucinTh

o 3 2n-1
JlaHbl HATYpaIbHOE N, ICHCTBUTEIBHOE X. BBIUKCIUTE COSX +COS” X +...+C0S™" X

Huxasl ¢ napamerpom. 3ananus 48-62
52 i’
Berancnute npoussenenue | [ -———
.2 . .
i1 +2i+3
1007 +1
Berancauts nponssenenue | [ —.
i2i+2
10 1
Borauciuts npousseenne [ [(2+-).
i=1 i
10 1.,
Boruncnuts npoussenenne [[(1--).
i
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134.

135.

136.

137.

138.

139.

140.

141.

142.

143.
144.

145.

146.

147.

.2
5 i
. X
JlaHO HAaTypAIBHOE YHCIIO N, ACHCTBHTEIBHOE YHCIO X. Bbrancants ».
i=1 2
-3
15 xl
JlaHO HaTypaIbHOE YHCIIO N, ICHCTBHTEIBHOE YHCIIO X. Bhrancmnts ) ——.

i=1

n

100
1
Borauennts ) 5.
i=1

128
1
Beruuciurs le -
P
10
Beruncnute ) 4.
i=1
100 |
+i
Beruuciurs Z;,T
P

100
Beraucmute ) (i+1).
i=1

Hano n=20. Berauicaute S =—1+— —l —l—_ + (_1)1
2 4 8 2"
Jlano n=30. Berauciure P = -1 *l*_?l*é* * (;nl)l

Jlano n=20. Beramcmuts S =1-3+5-7+...+(=1)""(2n-1)
Hano n=30. Beraucours S =2—-4+6—-8+..+(-1)"(2n)

BoryucauTes 3HaYeHHe (PYHKIUM 32IaHHOM B BUe rpaduka. Pa3BeTBad0IMN aIrOpuTM.
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PacueTrHo-rpaguueckas padora 3.

Paznen 4: Jlpyrue TUNbI JAHHBIX

OaHOMepHbIEe MaCCUBBI

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.
44,
45.
46.
47.
48.

49.
50.

51.

52.

53.

Jan nenouuncinenHslii MaccuB A pa3zmepa 10. BeiBecT HOMep CHauyana IEpBOrO 3aTEM IOCIE-
HEro U3 TEX €ro JJEeMEHTOB A[i], KOTOpBIC YAOBIETBOPSIOT JBOWHOMY HEPaBEHCTBY:
A[1] < AJi] < A[10]. Ecnu Takux 351eMEHTOB HET, TO BbiBecTH 0.

Jan nenounciennpiii MaccuB pazmepa 20. [IpeobpaszoBarth ero, mpuOaBuB CHavaja K Y€THBIM YHC-
JlaM MEPBBIN DJIEMEHT, 3aTEM K HEUETHBIM YK CIIaM MTOCIEIHUN 3i1eMeHT. [IepBblii 1 mocneqHui siie-
MEHTbI MaCCUBAa HE U3MEHSTh.

Jan nenouncnenHslii MmaccuB pasmepa 20. BeiBecTu BHauase BCE €ro YeTHBIE DJIEMEHTHI, a 3aTeEM
— HEYETHBIEC U HA00OPOT.

[TomeHnsaTh MECTAMU MUHUMAJIBHBIN 1 MAaKCUMAJIbHBIN 3J1EMEHTHI MaccuBa pazMepa 10.

3aMEHUTBh BCE MOJIOKUTEIbHBIE AIEMEHTHI LIEJIOYMCIIEHHOTO MaccuBa pazMepa 10 Ha 3HaueHne Mu-
HUMAaJIbHOT'O; BCE OTPULIATEIbHbIE HA 3HAYEHHE MAaKCUMAJIBHOTO.

JHan maccuB pazmepa 10. [lepectaBuTh B 00paTHOM MOPSIKE DJIEMEHTH MAaCCHBA, PACIIOJIOKEHHBIE
MEXly €0 MUHUMAJIbHBIM U MaKCUMaJIbHBIM JIEMEHTaMHU.

Han maccuB paszmepa 20. OcylecTBUTh HUKINYECKUI CIBUT 3JIEMEHTOB MACCHBA BJIEBO HA OJIHY
MO3ULIUIO; TO XKE CAMOE - BIIPABO.

Jan maccuB pasmepa 15 muncno k (0 <k <5). OcymiecTBUTh HMUKINYSCKUNA CIBUT AJIEMEHTOB
MaccHBa BJIEBO Ha K MO3UIIMIL; TO e caMoe - BIIPaBo.

[IpoBeputh, 0Opa3yIOT JU AJIEMEHTHI LETOYHUCICHHOTO MaccuBa pasmepa 10 apudmernyeckyro
(reomeTpuyecKyto) mporpeccuto. Eciu aa, To BRIBECTH pa3HOCTh (3HAMEHATEINb) IPOrPECCUH, €CITU
HeT — BbiBecTH 0.

Jlan MaccuB HEHYNEBBIX Lieiblx yucen pasMepa 20. IIpoBeputs, yepeayroTcs 1M B HEM UETHBIE
Y HedyeTHble uucia. Ecinu yepenyrores, To BeiBecTH (), €CliM HET, TO BBIBECTH HOMEP MEPBOTO 3JIe-
MEHTa, HapYyLIAOIIEro 3aKOHOMEPHOCTb.

Jlan maccuB pazmepa 20. HaliTu KOJIM4ECTBO €r0 JIOKAJIbHBIX MUHUMYMOB.

Han maccuB pa3mepa 15. HaliTu MakcuManbHBIN U3 €0 JOKaJIbHBIX MAKCHUMYMOB.

Jan maccuB pasmepa 20. OnpenennuTs KOJIUYECTBO YYAaCTKOB, HA KOTOPBIX €r0 3J€MEHTHI MOHO-
TOHHO BO3PACTAIOT.

Jlan MaccuB pa3mepa 15. OnpeaenuTs KOJIUYECTBO €ro0 IPOMEXYTKOB MOHOTOHHOCTH (TO €CTb
Y4acCTKOB, Ha KOTOPBIX €r0 AJIEMEHTHI BO3PACTAIOT WU YOBIBAIOT).

Jano BemecTBeHHOE uncio R u maccuB pazmepa 20. Haiitu snemeHT MaccuBa, KOTOPBI Hanbomee
OJIN30K K TaHHOMY YHCITY.

Jano BemiectBeHHOe uncio R 1 maccuB pazmepa 15. Halitu 1Ba anemeHTa MaccuBa, CyMMa KOTO-
pbIX Hanbosiee OIM3Ka K JAHHOMY YHUCITY.

Jan maccuB pa3mepa 15. Haiftu HoMepa AByX OJMKaWIINX YHCEN U3 ITOTO MAaCCHBA.

JlaH nenoyuciaeHHbd MaccuB pasmepa 15. Onpenenutb MakCUMadbHOE KOJMYECTBO €r0 OJIMHAKO-
BBIX 2JIEMEHTOB.

Jan uenouncneHHbld MaccuB pasmepa 20. Yanuth U3 MacCuBa BCE AJIEMEHTBHI, BCTPEUAIOIIU-
ecsi MeHee JIBYX pas, 3aTeM 0oJjiee ABYX pas, 3aTeM pPOBHO JBa pa3a, 3aTeM POBHO TPH pasa.

Han uenouucnenubii MaccuB pasmepa N. Ecinu oH siBiIsIeTCS MepecTaHOBKOM, TO €CTh COJIEPKHUT
Bce uncaa oT 1 1o N, To BeiBecTH 0, B IPOTUBHOM CJIy4ae BBIBECTM HOMEP IEPBOIO HEIOMYCTH-
MOTO JIEMEHTA.

Han maccuB pa3zmepa N. [IpeoOpa3oBath ero, BCTaBUB Mepe]l KaKIbIM MOJIOKUTEIbHBIM 3JIEMEH-
TOM HYJIEBOM 3JIEMEHT; NIOCJIE KAKJI0TO OTPULIATEILHOTO HYJIEBOU 2JIEMEHT.
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54. Jlan nenouyncieHHblii MmaccuB pasmepa N. HazoBeMm cepueii rpynny noApsij UAYIIMX OJMHAKOBBIX
3JIEMEHTOB, a JUTMHOM CEpPUU — KOJIMUYECTBO 3TUX 3JIEMEHTOB (JITMHA CEPUU MOXKeET ObITh paBHa 1).
BriBecTn MaccuB, coaepxaliuii JJIMHbBI BCEX CEpUd UCXOIHOTO MaccuBa.

55. dan nenouncieHHblit MaccuB pazmepa N. IIpeoOpa3oBaTs MaccuB, YBEIUYHB KaXKIYIO €T0 CEPUIO
Ha OJJUH DJIEMCHT.

56. lan nenouncneHHblii MaccuB pasmepa N. IIpeoOpa3oBaTe MaccuB, yBEIWYHMB MEPBYIO  CEPUIO
HauOoJIbLIEH AJTMHBI HA OJIUH JIEMEHT.

57. JlaH eso4MciIeHHbIN MaccuB pa3Mmepa N. BeraBuTh nepes Kaxxaou cepueil HyJIeBOM JJIEMEHT.

HazoBeMm cepueii rpynny noapsii MAymMX OJAUHAKOBBIX 3JIEMEHTOB, a JUIMHON cepuu —
KOJIMYEeCTBO 3THX YJIEMEHTOB (JUINHA CePUH MOKeT ObITh paBHa 1).

58. Jlano umcio k u nenouncnenHsii MaccuB pasmepa N. [loMeHsITh MecTamu MepByIo U k-10 cepun
maccuBa. Eciu cepuit B MaccuBe MeHbIIE K, TO BEIBECTH MacCUB 0€3 N3MEHEHHI.

59. Jlano uucno k u nienounciaeHHsii MmaccuB pasmepa N. Y 1aauTh U3 MacCUBa BCE CEPUH, IJIMHA KO-
TOPBIX MEHbIIIE K.

60. JTaro uucmno k u nemouncineHHbIit MaccuB pazMepa N. 3aMEHUTh KXyl CEPHI0, TMHA KOTOPOU
MeHble k, Ha OJJUH HYJICBOW AJIEMEHT.

61. Jlan maccuB pazmepa N. BbiBeCTH MHIAEKChI MacCUBa B TOM MOPSAJKE, B KOTOPOM COOTBETCTBYIO-
M€ UM 3JIEMEHTHI 00pa3yloT BO3pacTaIONIYIO TIOCIEI0BATEIBHOCTb.

62. YnopsouuTh MaccuB pazMepa N 1o Bo3pacTaHHIO, a 3aTeM 10 yOBIBAHUIO.

63. lanbl 1Ba MaccuBa A u B pa3mepa 5, a1eMeHTBl KOTOPBIX YIIOPSI0YEHBI 10 Bo3pacTaHuio. O0b-
€MHUTD 3T MACCUBHI TaK, YTOOBI PE3yJIbTUPYIOIIUN MAaCCUB OCTANICS YHIOPSIOYCHHBIM.

64. Jlan maccuB pazMepa 20. BeiBeCcTH MHIEKCHI MacCuBa B TOM MOPSAJIKE, B KOTOPOM COOTBETCTBYIO-
M€ UM DJIEMEHTHI 00pa3yIOT YOBIBAIOIIYIO [TOCIEA0BATEIHHOCTb.

J{BymepHBbIe MacCHBBI (MATPHIbI)

33. Hano uucno k (0 <k <11) u matpuna pasmepa 4 x 10. Haiitu cymmy u nmpousBefieHUE SJIEMEH-
TOB K-T0 CTONOIA JTAHHOW MATPHIIHI.

34. Jlana maTpuiia pazmepa 5 x 9. HaliTu cyMMBbI 371eMEHTOB BCEX €€ YETHBIX CTPOK, a 3aTEM BCEX €€
HEUYETHBIX CTOJIOOB.

35. lana matpuna pazmepa 5 x 10. Hailtu MuHuManbHOE 3Ha4€HNE B KaX /101 CTPOKE, a 3aT€M MaKCH-
MajbHOE 3HaYCHHE B KaXKJIOM CTOJIOIIE.

36. ana maTpuna pazmepa 5 x 10. B ka0l cTpoke HaiiTH KOJIMYECTBO 3JIEMEHTOB, OOJBIINX Cpel-
Hero apu(pMeTHIECKOro BCEX 3JIEMEHTOB 3TOM CTPOKH, a 3aTEM B KaKJI0M CTOJI0LI€ MEHBIIUX CpPel-
HETO apu(PMETHYECKOTO BCEX 3JIEMEHTOB 3TOT'0 CTOJIOIIA.

37. Jlana matpuma pasmepa 5 x 10. IIpeoGpa3oBaTe maTpuily, MOMEHSB MECTaMH MHUHHMAaJIbHBIN
Y MaKCHMAaJbHBIHM 3JIEMEHT B KaXKI0H CTPOKE, a 3aTeM CTOJIOLIE.

38. Jlana marpuia pasmepa 5 x 10. HaliTu MUHUMaJIbHOE 3HAYEHUE CPEIM CYMM AJIEMEHTOB BCEX €€
CTPOK M HOMEpP CTPOKH C 3TUM MUHMMAJIbHBIM 3HAY€HHEM.

39. lana maTtpuua pazmepa 5 x 10. HaliTu MakCuManibHBIN Cpeii MUHUMAIIBHBIX 3JIEMEHTOB Ka)KI0M
CTPOKH , a 3aT€M CTOJIOIIA.

40. lana uemouymncieHHas Matpuiia pasmepa S5 x 10. BeiBect HOMep ee nepBoil CTPOKH, COJEPKAIIETO
pPaBHOE KOJMYECTBO MOJIOKUTEIBHBIX U OTPULATENBHBIX 3JIEMEHTOB (HYJIEBbIE 2JIEMEHTHI HE yUH-
ThIBatOTCs ). ECm Takux CTpok HET, TO BhIBECTH ().

41. Jlana matpuna pazmepa 5 x 10. BeiBecTn HOMEp €€ ocieAHEN CTPOKH, COAEPKAILETO TOJIBKO O-
JIOKUTENbHBIE 3JIEMEHTHI. ECIIN TakuX CTPOK HET, TO BeiBecTH ().

42. Jlana nenouncieHHas Mmatpuia pasmepa M x N. Paznuunbie cTpoku (CTOJIOIBI) MAaTPHUIIBI HA30BEM
MMOXO0XKUMHU, €CJIM COBMAJAIOT MHOXKECTBA YMCEJ, BCTPEYAIOIIMXCS B 3THX CTpPOKax (cTondmax).
HaiiTtn kommuecTBO CTPOK, MOX0KUX HA IEPBYIO CTPOKY.

43. Jlana uenmouucieHHas Matpuia pasmepa M x N. HaliTu KOJIM4eCTBO €€ CTPOK, BCE JIEMEHTHI KO-
TOPBIX Pa3INYHBI.
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44

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
58.

59.

60.

61.

62.

63.

64.

. lana nenounciennas matpuna pazmepa M x N. BoiBecTu HOMEp €€ epBoil CTPOKH, COAEPKAIIETO
MaKCUMaJIbHOE KOJIMYECTBO OJIMHAKOBBIX AJIEMEHTOB.

Jlana xBazipaTHast MmaTpuiia nopsigka M. HaliTu cymmy 21€eMEHTOB €€ TJIaBHOM M ITOOOYHOM Araro-
HaJH.

JaHa kBagpaTHas maTpuia nopsiaka M. HailTu cymMbl 351eMEHTOB €€ AuaroHaiei, napauiebHbIX
rJ1aBHOM (HauMHas ¢ OJHO3JIeMEHTHOM auaroHanu A[1,1]).

JaHa kBaspaTHas maTpuia nopsiaka M. BeiBecT MUHMMaNbHBIE U3 3JIEMEHTOB KaXKJI0M €€ Auaro-
HaJH, TTapaJUIeTbHON MOOOYHOH (HauMHAs C OJHOAIEMEHTHOM nuaronamu A[l,1]).

Jlana kBagpaTHas MaTpuua nopsaka M. 3aMeHUTh HYJISMH 3JIEMEHTBI MaTPUILIbL, JIEKALUE HIKE
TJIaBHOM JHAroHau.

Jlana xBajgpaTHas MaTpuua nopsaka M. 3aMEHUTh HYJIAMH JIEMEHTBI, JIEXKAIIHEe OJHOBPEMEHHO
BBIIIIC TJIABHOW IMAaroHamy (BKIII0Yas 9Ty IMAroHalb) U BBIIIE MOOOYHON quaroHau (TakKe BKITIO-
qasi 3Ty JUaroHasb).

Jlana xBazapaTHas MaTpuia nopsijika M. 3epKajabHO OTpa3uTh €€ IEMEHTbl OTHOCUTENILHO TOpH-
30HTAJIBHON OCH CUMMETPHUH MATPULIBI.

Jlana kBagpatHas matpuna nopsaka M. [loBepayTs ee Ha 90 rpasycoB B OJ0KUTENBHOM HallpaB-
JICHUMU.

Jana maTpuna pazmepa 5 x 10. BoiBecTr KOIMYECTBO CTONOIOB, 371€MEHTHI KOTOPHIX MOHOTOHHO
yOBIBAIOT.

Jana matpuna pazmepa 5 x 10. Haiitu MUHMMAaNbHBIN CPEey DIIEMEHTOB TEX CTOJIOLIOB, KOTOPbIE
YHOPSIIOYEHBI JTUOO 1O BO3pACTaHUIO, MO0 1Mo yObIBaHMIO. Ecim Takue CTONOIbI OTCYTCTBYIOT,
TO BbIBecTH 0.

Hanwr aBa uncna k1 u k2 u marpuna pazmepa 4 x 10. [TomeHATs MecTaMu CTOJIOIEI MATPHUIIBI C HO-
mepamu k1 u k2.

Jlana matpunia pazmepa 5 x 10. [ToMeHATh MecTaMu CTOJOIIBI, COZIEPIKAINE MUHUMAITbHBINA U MaK-
CUMAaJIbHBIN 3JIEMEHTHI MaTPUIIBI.

Jlana matpura pasmepa 5 x 10. [TomensTe MecTamu cToNIOCI] ¢ HOMEPOM | U TTOCIETHHM U3 CTOJIO-
LIOB, COJIEPKAIINX TOJBKO MOJOKUTEIbHBIE JIEMEHTHI.

JHano uncino k u matpura pa3zmepa 4 x 10. Y ganuTh cTonOer; MaTpHIlbl ¢ HOMEPOM K.

Jana matpuna pazmepa 5 x 10. Yoanute cronbern, comepikamuii MaKCUMAaTbHBIA 3JIEMEHT MaT-
pHLBIL.

Jana matpuna pazmepa 5 x 10. Y nanute Bce cToI01bI, COAEpIKaIINe TOJIBKO MOJOXKHUTEIbHBIE HJIe-
MEHTHI.

Hano yncno k u marpuna pazmepa 4 x 9. [lepen crond10M MaTpuLbl ¢ HOMEPOM K BCTaBUTH CTOJI-
Oer1 u3 HyJICH.

Jana matpuia pazmepa 4 x 9. [IpoayonupoBath cTon0€1 MaTpUIlbl, COACPIKALINNA €€ MaKCUMalIb-
HBIN 3JIEMEHT.

Jana matpuma pasmepa 5 x 9. Ilocne mocieqHero crondia, CoAepKaIero TOJIbKO MOJI0KHUTEIb-
HBI€ JIEMEHTBI, T0OABUThH CTOJOELI, COCTOSIINNA U3 €TUHUII.

Jlana nenounciennas marpuua pasmepa M x N. HallTh 3neMeHT, SBISIIOIIUNICS MaKCHUMaJIbHBIM
B CBOEH CTpOKE M MUHUMAaJIbHBIM B CBOEM cToJiO1e. Eciiu Takoi a1ieMeHT OTCYTCTBYET, TO BhIBE-
ctu 0.

Jlana matpumna pasmepa M x N. [lomeHsATh MecTamMu €€ CTONOIBI TaK, YTOObI X MaKCHMaJbHbIC
AJIEMEHTHI 00Pa30BBIBAIM BO3PACTAIONIYIO MTOCIEI0BATEILHOCTb.

Mpuo:xecTBa

Jlana HemycTas MOoCe10BaTeIbHOCTh COCTOAIIAS U3 HEKOTOPHIX OYKB PYCCKOTO, JIATUHCKOTO

anasuta, yncen. Hameuarats:

9. Bce rimacHbie OYKBBI PYCCKOTO andaBUTa;

10. Bce «rmacHbIe» OYKBBI JATUHCKOTO an(aBUTa;
11. Bce cornacHbie OYKBBI PyCCKOTO andaBuTa;

12. Bce «coryacHble» OYKBBI, JATHHCKOTO al(aBuTa;
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13. Bce 3BOHKHE COTIaCHBIE OYKBBI PYCCKOTO an(aBUTa;
14. Bce riryxue coriacHbie OyKBBI, pycCKOro angaBuTa;
15. Bce uétHbIC TUDPHI;

16. Bce HeuéTHBIE UG PBHI;

Crpoxkn.

3amganue 1 mpemIoKeHo NI pelieHUs BCeM BapuaHTaM. 3aJaHus U3 MyHKTOB 2 U 3 BbIOHWpa-

I0TCS [I0 HOMEPY BapHaHTa.

3ananue 1. Jlan Texct. Mexay cOCeTHUMH CIIOBAMH - HE MEHEE OJTHOTO TIpo0derna, 3a MoceI-

HUM CIIOBOM - TO4Ka. HameuaTtaTh Bce c0Ba, OTJIMYHBIE OT MOCJIETHETO CJIOBA, IPEIBAPUTEIHLHO TIpe-
00pa30BaB Kax/10€ U3 HUX M0 CIeAYIOIIeMY IPaBUILY:

a) MepeHeCTH NEPBYI0 OYKBY B KOHEII CJIOBA;

0) rmepeHecTy MOCJICIHIO OYKBY B HA4aJIO CJIOBA;

B) YJQJIHUTh U3 CIIOBA BCE MOCIEAYIONINE BXOXKICHUS ITEPBOI OYKBHI,
T') YIQJIUTh U3 CJIOBA BCE MPEIBIIYIIIE BXOXKICHUS MTOCICIHEN OYKBHI,
1) OCTaBUTbH B CJIIOBE TOJIBKO TIEPBbIE BXOXKICHHS KaXKI0H OyKBBI;

€) €CIIM CJIOBO HEUETHOH JUTHHBI, TO YIAIUTh €T0 CPETHIOI OYKBY.

PacueTrHo-rpaduyueckas padora 4.
Paspnen 4: llpouenypsl 1 GyHKIHT

B 3amanusax maHHO# moArpymnmsl TpedyeTcs: peaqn30BaTh IPOLEAYPbl WK (PyHK-

LIMU C YUCJIOBBIMU MMapaMeTpaMu THIa integer u real. BxoaHble mapaMeTphl 3THUX TUIIOB
OOBIYHO OIHCHIBAIOTCS KaK napaMeTphI-3HAYCHU .

7.

10.

11.

12.

13.

14.

Onucatp mipouenypy Minmax(A,B), 3anuchIBaloIy0 B IEPEMEHHYI0O A MUHUMAJILHOE U3 3HAYe-
Huil A u B, a B nepemeHHyt0 B — MakcumanbHOe U3 3THX 3HaueHuil (A u B — BelecTBeHHbIE
napameTpbl, SBIISIOMINECS OJJHOBPEMEHHO BXOIHBIMHU M BRIXOAHBIMH ). MICIIONB3ys 4eThIpE BHI30BA
ATOM MpOoIEAYphl, HAUTU MUHUMAJIbHOE U MakcuMaibHoe u3 uncen A, B, C, D.

Onucartp Gynkiuto Min(A,B,C) BemecTBeHHOTO THIA, HAXOAAIIYI0O MUHUMAIBHOE U3 TPEX Bellle-
ctBeHHBIX uncen A, B u C. C nmoMoripio 3Tol PyHKIMHM HANTH MHHUMaITbHBIE U3 HabopoB (A,B,C),
(A,B,D), (A,C,D), ecnmu nansl uncina A, B, C, D.

Omnwucare Gpynkiuio Max(A,B,C) BeniecTBEHHOTO THIA, HAXOAIYI0 MAKCUMAJIbHOE U3 TPeX Be-
miectBeHHbIX uncend A, B u C. C momompio 310 GyHKIIMM HAWTH MaKCUMalbHBIE W3 HaOOPOB
(A,B,C), (A,B,D), (A,C,D), ecu nansl uncna A, B, C, D.

Ucnoneiys pynkuuo Min(A,B,C), onucate nporeaypy Minl(A,B,C,D) BemecTBeHHOTO THUIIA,
HaxosIIyI0 MUHMUMaJIbHOE W3 4YeTbipex BemiecTBeHHBIX ymcen A, B, C u D. C nomomibio 3T0it
dbyHKIIMM HalWTH MUHHMalbHbie W3 Habopo (A,B,C,D), (A,B,C,E), (A,C,D,E), ecniu manbl
gucaa A, B, C, D, E.

Ucnone3ys dpynkiuto Max(A,B,C), onucars npouenypy Max1(A,B,C,D) BerecTBeHHOTO THIIA,
HaxOosIIyI0 MaKCMMaJIbHOE M3 4eThipex BemecTBeHHbIX uncen A, B, C u D. C nomomuipio 3Toit
dbyHKIIMM HaWTH MakcuMaibHble u3 Hadopos (A,B,C,D), (A,B,C,E), (A,C,D,E), ecnu manb
gucaa A, B, C, D, E.

Opranun3oBath BBOJI 371eMEHTOB MHOkecTB A u B. [IpoBepuTh coBmagaoT uiu He COBNAAAOT
MHOKECTBA; SBJISCTCS JIU OJJHO MHOKECTBO TIOJIMHOKECTBOM JIpyroro. BeiBecTn 06a MHOKECTBA.
OpraHu3oBaTh BBOJ| 2JIEMEHTOB MHOXXECTB A 1 B. BrinmonHuTe Haj MHOXKECTBaAaMU ONE€palliy me-
pecedenus, o0benUHEHUS U pa3HOCTH. [loydeHHbIe pe3ybTaThl BHIBECTH B BUEC HOBBIX MHO-
JKECTB Ha JKpaH.

Opranun3oBath BBOJI 3JIEMEHTOB MHOKECTB A 1 B. BhINOMHUTH HaJl MHOKECTBAMU ONEPALIMH: =,
<>, <=, >=, IN. BriBecTr Ha 3kpaH 00a MHOXKECTBA M MOJy4YEHHBIE pe3yJIbTaThl pa0OThI HAJl MHO-
JKECTBAMHU.
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15.

16.

17.

18.

19.

20.

21. y

BoruncnuTh 3HaUeHHE 3aJaHHOTO BBIPAXKEHUS, UCTIOJIb3Ys MPOLeAYyphl U QyHKIUH.

L Neosb e g [lcosore] |

’

cos b+6)2

a a
mkx?—q 3
y= bx3_4‘44gﬂd6x —4+4);
a+3b
Z:€a+3b—COSeT—4 ea+3h+8 ;
e’” +8‘
- 2,
x=—‘(Sln i 10‘+ln‘(sin2b—10‘+“—‘(Sln i 10‘+5;
_ x®+5 | x®+5 |+3x6+5.

y= —In
cosb+4 ‘cosb+4‘
(sin” b+ 6|
+6 |,

(sin® b+6| |
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BapuaHT 3a1aHusi COOTBETCTBYET HOMEDY.

22.a) Onucatb ctpykrypy ¢ umeHeM STUDENT, coxepxarliyro ciaeayromnie moss:

— NAME- dhamMunus 1 MHALHAITBI;
— Howmep rpynmsr;
— ¥YcneBaeMocTh (MacCHB M3 TISATH AJIEMEHTOB).
b) Hanucars nporpamMmy, BBIIOJIHAIOILYIO CIETYIOIINE JEHCTBUS:

— BBoJ ¢ ki1aBuaTyphl JaHHBIX B MAacCUB, cocTosuit u3 aecsatu ctpykryp tuna STUDENT; 3a-

MIUCH JIOJKHBI OBITH YIOPSA0YEHBI TI0 BO3PACTAHUIO HOMEpPA IPYIIIBL;

— BBoa Ha qucruiel ¢pamMminii 1 HOMEPOB I'PYII IS BCEX CTYIEHTOB, BKIIOYEHHBIX B MacCHB,

ecm cpeaHuii 6at crynenrta oomnpine 4,0;
— Ecnu Takux CTyJIeHTOB HET, BBIBECTH COOTBETCTBYIOIIEE COOOIIECHNE.
2. a) Onucarb ctpykrypy ¢ umeHeM STUDENT, conep:kaliyro cieayromue nous:
— NAME- dbamunust 1 UHUITUAEI;
— Howmep rpymsr;
— VYcneBaeMoCTh (MacCUB U3 ISATH AJIEMEHTOB ).
b) Harmucatp mporpaMmy, BBEITIOJHSIONTYIO CIICIYIONTNE ACHCTBUS:

— BBoJ ¢ Ki1aBUATYyphI JAaHHBIX B MACCHUB, cocTosIUi u3 necatu cTpykTyp tuna STUDENT; 3a-

MIUCH JJOJDKHBI OBITH YHOPSIIOUEHBI TI0 BO3PACTAHUIO CPEHETO Oasa;

— BBoj Ha aucrutet pamMunuil © HOMEpOB TPYI ISl BCEX CTYACHTOB, UMEIOLINX OLEHKHU 4 U 5;

— Ecnu Takux CTyIeHTOB HET, BBIBECTH COOTBETCTBYIOIIEE COOOIIECHNUE.

3. a) Onucars ctpykrypy ¢ umeHeM STUDENT, coaepxaniyro ciieyrouue nois:
— damMwInsg ¥ MTHUITUAIIBI;
— Howmep rpymmsr;
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23.

VYcneBaeMocTh ( MACCUB U3 MATH SJIEMEHTOB ).
b) Hanucats nporpamMmy, BBIIOJIHAIOILYIO CIEIYIOIINE JEHCTBUS:
BBoJ ¢ k1aBuaTypsl JaHHBIX B MacCHUB, COCTOSALINX U3 AecATH cTpykTyp tuna STUDENT; 3a-
MIUCH JIOJKHBI OBITH YIIOPSII0YEHBI 110 aln(aBuUTYy;
BriBoa Ha qucmiielt pamMuiinii © HOMEPOB IPYIIII JJIs BCEX CTYJEHTOB, UMEIOIIUX XOTs Obl OHY
OLICHKY 2;
Ecnu Takux CTyZIEeHTOB HET, BBIBECTH COOTBETCTBYIOIIEE COOOIIECHUE.
4. a) Onucarb ctpykTypy ¢ umeHeM STUDENT, coaeprkantyro cienyronye mois:
Ha3zBanue nyHnkTa Ha3HaueHUs peiica;
Howmep peiica;
Tun camonera.
b) Harmucatp mporpamMmy, BBEITIOJHSIONTYIO CIICIYIONTNE ACHCTBUSA:
BBoj ¢ kiaBuaTyphl 1aHHBIX B MacCHB, cocTosui u3 ceMmu 3ieMeHToB Tuna AEROFLOT;
3aMuCcH JOJHKHBI OBITh YIOPSIOUYEHBI IO BO3PACTAHHIO HOMEpa peiica;
BbiBOJ HA KpaH HOMEPOB PEWCOB U TUIIOB CAMOJIETOB, BBUICTAIOIIMX B IMMYHKT Ha3HAYEHUS,
Ha3BaHUE KOTOPOTr'O COBIAJIO C HA3BAHUEM, BBEJICHHBIM C KJIIaBUATYPHI;
Ecam Takux peiicoB HET, BBIAATh HA AUCIUICH COOTBETCTBYIOIIEE COOOIICHHE.
5. a) Onucats ctpykrypy ¢ umeHeM AEROFLOT, conepaxaiiyto ciaeayromme moss:
Ha3BaHue nmyHkTa Ha3Ha4YeHUS pelica;
Howmep petica;
Tun camornera.
b) Hanucars nporpamMmy, BBIIOJIHAIOILYIO CIETYIOIINE JEHCTBUS:
BBoa ¢ kiaBuaTypbl JaHHBIX B MAacCHUB, COCTOSIIMN U3 cemu 3ieMeHToB Tuna AEROFLOT;
3aIKCH JOJDKHBI OBITh pa3MelleHbl B ali)aBUTHOM MOPSAKE N0 Ha3BaHUSM MYHKTOB Ha3Haye-
HUS,
BrIBo Ha 3KpaH MYHKTOB Ha3HAYEHUSI U HOMEPOB PEHCOB, 0OCITY)KMBAEMBIX CAMOJIETOM, THUII
KOTOPOI'O BBEJEH C KIaBUATYPHI;
Ecnu Takux pelicoB HET, BBIIATh HA IUCIUICH COOTBETCTBYIOIIEE COOOIICHHE.
6. a) Onucate ctpyktypy ¢ umeHeM WORKER, conepixaiiyto cieayromue moss:
damMuvs 1 MTHUIHATBI paOOTHHUKA;
Ha3panune 3annmMaeMoi JOKHOCTH;
I'ox moctynnenus Ha paboty.
b) Hanwmcats nporpaMmy, BBIITOJIHSAIOIIYIO CJIE€IYIOIINE AEHUCTBUS:
BBoJ ¢ ki1aBuaTyphl JaHHBIX B MacCHB, COCTOSIIIUN U3 aecatu cTpykryp tuna WORKER; 3a-
MTACH JTOJDKHBI OBITH pa3MEIIeHBI 10 al(aBuTy;
BriBo Ha muctieit hamMunuii pabOTHUKOB, Yl CTak pabOThI B OpraHU3alliy TPEBBIIIACT 3HA-
YEHUE, BBEJICHHOE C KJIaBUATYPBHIL;
Ecnu Takux paOOTHUKOB HET, BBIBECTH Ha JUCIUIEH COOTBETCTBYIOIIEE COOOIICHHE.
7. a) Onucate cTpykTypy ¢ umeHeM TRAIN, comeprkaniyro Cienyronme mos:
Ha3BaHue nmyHKTa Ha3HA4YEHHUS;
Howmep noesna;
Bpewms oTnpaBneHus.
b) Harmucatp mporpaMmy, BBEITIOJHSIONTYIO CIICIYIONTNE ACHCTBUSA:
BBoj ¢ kiaBUaTyphl TaHHBIX B MacCUB, COCTOSIIIUN M3 BOCbMH 3jieMeHTOB Tuiia TRAIN; 3a-
MUCH JTOJDKHBI OBITh pa3MEIICHBI B aJi()aBUTHOM MOPSIIKE TI0 Ha3BaHUSM ITyHKTOB HA3HAYCHHUS,
BriBox Ha skpaH nHMOPMALIHIO O TIOE3/1aX, BPEMS OTIPABICHUSI KOTOPHIX BBEJCHO C KIIaBUa-
TYypBI,
Ecnu Takux moe3ioB HET, BbIIaTh Ha IUCIUIEH COOTBETCTBYIOIIEE COOOIIECHNE.
a) Onucate cTpykTypy ¢ uMeHeM TRAIN, conepxaiiyro cienyromue nos:
HasBaHue nyHkTa Ha3HAYCHUS;
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Howmep noesna;
Bpewms otnpaBneHus.
b) Hanmcars nporpamMmy, BBIIOJIHAIOILYIO CIEIYIOIINE JEHCTBUS:
BBoa ¢ knaBUaTypbl JaHHBIX B MAcCHUB, COCTOSILIMN U3 BOCbMHU 3nemMeHToB Tuma TRAIN; 3a-
MIUCH JIOJKHBI OBITH YIIOPSIIOUYEHBI IO HOMEpaM Moe3/1a;
BriBoz Ha 3kpaH nHGOPMALIKIO O TI0€3/1aX, HAIIPABJISIOMIMUXCS B IYHKT, HA3BaHHUE KJIAaBUATYPHI
KOTOPOTO BBEJICHO C KJIABUATYPBHI,
Ecnu Takux moe3ioB HeT, BbIIATh Ha IUCIUICH COOTBETCTBYIOIIEE COOOIICHNE.

. a) Onucate cTpykTypy ¢ umeHeM TRAIN, comeprxaIiyro ClIeyromnue mos:

Ha3BaHue nmyHKTa Ha3HA4YEHHUS;
Howmep noesna;
Bpewms oripaBnenus.
b) Harmucatp mporpamMmy, BBEITIOJHSIONTYIO CIICIYIONTNE ACHCTBUS:
BBoj ¢ kiaBUaTyphl TaHHBIX B MacCUB, COCTOSIIIUN M3 BOCbMH 3jieMeHTOB Tuiia TRAIN; 3a-
IUCH JIOJDKHBI OBITH YIOPSIIOUEHBI IO HOMEpaM T0e3/I0B;
BriBoa Ha 3kpan uHpOpMaIMK 0 TIOe31e, HOMEP KOTOPOTO BBEJICH C KIIAaBUATYPHI,
Ecnu HeT Takux moe3oB, BhIIATh Ha TUCIUICH COOTBETCTBYIOIIEE COOOIICHHUE.

. a) Onucats cTpykTypy ¢ umeHeM MARSH, conepxaniyto cieayroriue moJs:

Ha3BaHue HayaJbHOTO MMyHKTA MapUIPyTa;
Ha3BaHue KOHEUHOr0 MyHKTa MapIipyTa;
Howmep mapupyra.
b) Harmucatp mporpaMmy, BEITIOJHSOIIYIO CIICITYIONTUE ACHCTBUS:
BBoj ¢ knaBUaTyphl JaHHBIX B MACCUB, COCTOAIIMI U3 BochbMU 35ieMeHTOB Tuna MARSH, 3a-
MIUCH JIOJDKHBI OBITH YIIOPSIIOYEHBI IO HOMEpaM MapIIpyToB;
BriBoj Ha 3KkpaH nHpOpPMALIMK O MapHIPyTe, HOMEP KOTOPOTO BBEJICH C KIIABHATYPHI;
Ecnu Takux MapuipyToB HET, BBIIATh HA AUCIUIEH COOTBETCTBYIOIIEE COOOIICHHE.
11. a) Onucarsb cTpykTypy ¢ umeneM MARSH, coaepikantyro cienyroniye moss:
Ha3BaHue HayaJbHOTO MMyHKTA MapUIPyTa;
Ha3BaHue KOHEUHOTO MyHKTa MapIipyTa;
Howmep mapuipyra.
b) Harmucatp mporpaMmy, BBITIOJHSOIIYIO CIICTYIONTUE ACHCTBUS:
BBoj ¢ knaBUaTyphl JaHHBIX B MAaCCUB, COCTOAIIMI U3 BOChbMU 35ieMeHTOB Tunna MARSH, 3a-
MIUCH JIOJDKHBI OBITH YIIOPSIIOYECHBI IO HOMEpaM MapIIpyToB;
BriBoa Ha nKkpaH uH(bOpMaIMK O MapIIpyTe, KOTOPHI HAUMHAETCS WU KOHYAETCS B ITYHKTE,
Ha3BaHUE KOTOPOI'O BBEACHO € KJIABHATYPBHI;
Ecnu Takux mMapiipyToB HET, BbIIATh Ha JUCIUIEH COOTBETCTBYIOIIEE COOOIIEHUE.
12. a) Onucare cTpykTypy ¢ uMeHeM NOTE, coneprkaniyro cieayronme nosis:
damunuu, ums;
Howmep tenedona;
Jenb poxxaeHus ( MacCUB U3 TPEX YHCE ).
b) Hanwmcate nmporpaMMy, BHIIOJHSIONLYIO CIEAYIOINE AEUCTBUS:
BBoj ¢ ki1aBuaTyphl JaHHBIX B MACCHUB, COCTOSIIIUN U3 BocbMU 35ieMeHTOB Tna NOTE; 3anucu
JTOJIKHBI OBITH YIOPSAIOUYEHBI 10 1aTaM JHEW POXKACHUS;
BriBon Ha 9kpaH nHGOpMAIUK O YeJIOBEKe, HOMEP Tesne(oHa KOTOPOro BBEJEH C KJIaBUATYpHI;
Ecnu Takoro Het, BbIIaTh Ha AUCILIEH COOTBETCTBYIOIIEE COOOIIECHNE.
13. a) Onucars ctpyktypy ¢ umeHeM NOTE, conepxartiyto ciieayroniue nos:
damunuu, ums;
Howmep tenedona;
Jenb poxxaeHus ( MAacCUB U3 TPEX YHCE ).
b) Hanucats nporpamMmmy, BBIIOIHSIONIYIO CIEAYIOLINE IEHCTBU:
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— BBoJ ¢ Kl1TaBUATYphI JAHHBIX B MACCUB, COCTOSLIUHN 13 BochbMU 31eMeHTOB Tura NOTE; 3anucu
JIOJKHBI OBITH pa3MeEIIeHbl IO aln(aBUTy;

— BrIBo Ha SKpaH HHGOPMAIUH O JTFOASIX, YbU JHHU POXKICHHS MPUXOIATCS Ha MECSII, 3HAUCHUE
KOTOPOTO BBEJICHO C KJIABUATYPHI;

— Ecnu Takoro HeT, BbIATh HAa JUCIUIEH COOTBETCTBYIOIIEE COOOIIEHHE.
14. a) Onucars cTpykTypy ¢ uMeHeM NOTE, coneprkaniyro cieayronme nosis:

— @amMunauu, UM,

— Howmep tenedona;

— Jlenb poxaeHus ( MACCUB U3 TPEX YUCEN ).

b) Hamucartp nporpaMMy, BHITIOJHSIONIYIO CIETYIOIINE TCHCTBUS:

— BBoJ ¢ KiTaBUATYphI JAHHBIX B MACCUB, COCTOSIIMI 13 BOChbMH AieMeHTOB Tuia NOTE; 3anucu
JOJDKHBI OBITH YIIOPS0YEHBI TI0 TPEM NIEPBBIM b pam HoMepa TenedoHa;

— BrIBoJ Ha 5kpaH MHGOPMAIUH O JIOASX, Ubs (paMUIIus BBEJEHA C KJIAaBUATYPHI;

— Ecnu Takoro HeT, BpIJaTh Ha TUCIUIEH COOTBETCTBYIOIIEE COOOIIEHUE.

26. a) Onucatb cTpyKTYypy ¢ uMeHeM ZNAK, coneprkaniyro ciaenyromme mos:

— @amunus, uMs;

— 3nak 3o01MaKa;

— Jlenb poxaeHus ( MACCUB U3 TPEX YUCEN ).

b) Hanmcatp nmporpaMmy, BHITIOTHSIONIYIO CIICAYIOIINE TCHCTBUS:

— BBoJ ¢ KJ1aBUaTypbl JTaHHBIX B MACCUB, COCTOSIIIUI U3 BOCbMHU Aj1eMeHTOB Tuia ZNAK; 3anucu
JOJKHBI OBITH YIOPSOUYEHBI 0 J1aTaM JTHEH POXKIACHUM;

— BpIBoJ Ha 5kpaH MHGOPMAIUH O YeJIOBEeKe, Ubs (haMUJINs BBEACHA C KJIaBUATYPHI;

— Ecnu Takoro HeT, BbIJaTh Ha TUCIUIEH COOTBETCTBYIOIIEE COOOIIEHUE.

27. a) Onucatb cTpyKTYpy ¢ uMeHeM ZNAK, coaeprkamiyro ciaeayromme mos:

— @amMuIus, UM,

— 3nak 304uaKa;

— Jlens poxaeHus ( MacCUB U3 TPEX YUCET ).

b) nanucats nporpaMmy, BBITOJHSIONLYIO CIIEAYIONINE AEHCTBUS:

— BBOJ ¢ K1aBUaTypbl TaHHBIX B MACCUB, COCTOSIIUN U3 BOCbMHU 3J1eMeHTOB Tuna ZNAK; 3anucu
JOJIKHBI OBITH YIIOPSAIOUEHBI 110 1aTaM JHEW POXKIACHUI;

— BrIBOJ Ha 3KpaH HHPOPMAIMH O JIIOJIAX, POAUBIINXCS O] 3HAKOM, HAMMEHOBAaHHE KOTOPOTO
BBEJICHO C KJIAaBUATYPBHIL;

— Ecnm takoro HeT, BBIIATh HA JUCILICH COOTBETCTBYIOIIEE COOOIIECHUE.

Kpurepuu ouenku:

Ne KoaunuecTBo Oamios

/1 MunumaneHoe | MakcumalibHOE

1 PIP 1 1 5

2 PI'P2 10 16

3 PI'P 3 10 16

4 PI'P 4 5 9

5 PI'P 5 10 14
Hroro 36 60
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