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Hepelteub Komnememmﬁ u undulcamopoe 00CMUIICCHUA Komnemem(uﬁ C yKaszanuem smanos qbopmupoeanu}l 6 npouecce oceoernus ouc-
UUNTTUHDL

OIIK - 6 Cmocob6eH pa3pabaThiBaTh U UCHOJIB30BaTh ATOPUTMBI U MPOTPaMMbl, COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHO-
JIOTUH, METOABI U CPEJICTBA KOHTPOJISI, TUAaTHOCTUKHU U YTIPABJICHUS, IPUTOAHBIE JJIs MPAKTUUYECKOTO MPUMEHEHHsI B cepe cBoei
po(eCCHOHATTEHOM NESITEIIBHOCTH

OIIK — 6.1 3HaeT OCHOBBI COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJOTUH, CPEJICTB KOHTPOJIS, JUATHOCTUKU U YTIPABICHUS

OIIK — 6.2 YMeeT aHanu3upoBaTh BO3MOKHOCTA COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHM, CPECTB KOHTPOJIS, AHa-
THOCTUKHU U YIIPABJICHUS C LEIBI0 UX IPAKTUYECKOIO IIPUMEHEHUS

OIIK — 6.3 Bnageer HaBbIKaMH MCIOJIb30BAaHUS BHIOPAHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTUH, CPEACTB KOHTPOJIS, IUArHO-
CTUKHU U yIPABIICHUS

Hnoexc Omanwt hopmuposanus Kkomnemenyuu Haumenoeanue oyenou-
Komnemenuuu (vkazamo 6ce memwl uz PI1/]) HO20 cpedcmea
Jlekyuu Ipakmuueckue Jlabopamopuoie Kypcosoit npoexm
3anamus, nadopa- 3anamus (paboma)

MOPHBLIL NPAKMUKYM

K - 6.1 Tema 1-8 He npedycmompenst | Tema 1-8 He npedycmompen 3auém, Ixzamen, PI'P

IIK - 6.2 - He npedycmompenwvr | Tema 1-8 He npedycmompen 3auém, Ixzamen, PI'P

IK - 6.2 - He npedycmompenst | Tema 1-8 He npedycmompen 3auém, Ixzamen, PI'P




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mo0yjo)
Ounas, ouno-3aounan popma ooyuenus

0 KonnuectBo 0anioB
11/T1 MunumanpHoe | MakcumaiabHOe
6 3auér 24 40
8 DK3aMeH 24 40
Htoro 60 100
Ikana oyenueanusn
Hud- | Beipa- | CioBec- | Kpurepuu olieHKH HHANKATOPOB JO0CTHKeHUs1 NPpU GopMe KOHTPOJIA:
poBoe| :KeHue | HoOe BbI- IK3aMeH / 3a4eT ¢ OLeHKOIi 3ayer
Bbl- | B 0ajI- | paikeHue
paxke-| Jjax:
HHE
5 |87 -100| Otnuuno | OuieHKa «OTIIMYHO» BBICTABJISCTCS CTYACHTY, €CIIH TEO-
(3a4TEHO) |peTHYECKOE COJIepPIKaHUE Kypca OCBOCHO MOJIHOCThIO, 0€3
po0eNIoB; UCUEPIIBIBAIOIIE, TOCIEIOBATENBHO, YETKO U
JIOTHYECKH CTPOHHO U3JaraeT Marepuai; CBOOOIHO
CTIpaBIIAETCS C 33/la9aMH, BONPOCAMH 1 APYTHMH BUJIAMH |
N eHKa  «3a-
MPUMEHEHHUS] 3HAHWIA, HCIOJb3yeT B OTBETE JOMOJHH- H
N . |ITEHO» BBICTAB-
TENBHBIA MaTepHal BCE MPEAyCMOTPEHHBIE POrPaMMOit
JIETCS CTY-
3aJIJaHUS BHIIOJIHEHBI, KAYECTBO UX BBITOJIHEHHUS OLICHEHO Y
. JICHTY, €CITH OT-
YHCIIOM OANIoB, OJHM3KHUM K MaKCHUMATbHOMY; aHAJIN3H-
BeThl Ha BO-
pYyeT TMOJIyYeHHbIC Pe3yJbTAThI; MPOSBIAET CAMOCTOS-
. MPOCHI TI0 TEMaM
TEJIBHOCTh MPH BBHITIOJHECHUH 33JaHHIM
JUCTIATUTAHBI
4 74 - 86 | Xopomio |OreHKa «X0pOIIo» BHICTABIISICTCS CTYICHTY, €CJIU Teope- HOCIENIOBa
(3a4TeHO) |[THYECKOE CoiepIKaHKe Kypca OCBOCHO TMOJIHOCThIO, HE0O0-
TEJIbHBI, JIOTHYe-
XOJIMMbIC TMPAKTHYECKHE KOMIIETCHIIMU B OCHOBHOM
c(hOopMHUPOBaHbI, BCE NPEAYCMOTPEHHBIC MPOrPaMMOi CIHL ASTONCHE,
p ’ Y JIOIyCKaI0TCA
00y4deHHus1 yueOHbIC 3a/laHUs BBITIOJHEHBI, KAUECTBO MX
HE3HAYHUTEIIb-
BBIMOJIHEHHST JIOCTATOYHO BbICOKOe. CTYAEHT TBEpIO
HbIC HEJIOUYETHI B
3HAeT MaTepHall, TPAMOTHO M TI0 CYIIECTBY H3NIAraeT ero,| or
HE JIOMyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha y
JIEHTa,  TaKue
BONPOC.
KaK OTCYTCTBHE
3 60 - 73 | Ynosne- |OueHka «yJOBIETBOPUTEIBHOY BBHICTABIISIETCS CTYJCHTY,
CaMOCTOSTEIb-
TBOPU- |€CIIH TEOPETUYECKOE COJEp)KaHHE Kypca OCBOCHO dYa-
HOTO  BBIBOJA,
TEJIBHO |CTHYHO, HO MPOOEsbl HE HOCAT CYIIECTBEHHOI'O Xapak- pedeREIe
(3auteHo) |Tepa, OONBIIMHCTBO MPETYCMOTPEHHBIX TTPOTPaMMOH 3a- omEGa 1 mp
JTAHUH BBITIOJHEHO, HO B HUX UMEIOTCS OLIHOKH, ITPH OT-
BETE Ha MOCTABJICHHBIM BOMPOC CTYACHT JOIMYCKaeT He-
TOYHOCTH, HEJOCTATOYHO TPaBUIbHBIE (POPMYITHPOBKH,
HAOIIOJAIOTCS HAPYIICHUS JIOTUYECKON TTOCIIe[0BATEIh-
HOCTH B MU3JI0XKCHHH ITPOIPAMMHOI0 MaTepHala.
2 Huxe | Heymo- |OleHka «HEYIOBICTBOPUTEIBHO» BbICTABIsETCS CTy-|OleHKa «HE 3a-
60 BJICTBO- |JICHTY, €CIM OH HE 3HAeT 3HAYMTEIBHONH YacTH MPO-|4TEHO» BBHICTAB-
PUTEIEHO |[TPaMMHOTO ~ MaTepuayia, JIONYCKAaeT CYIIECTBCHHBIC




(ue 3a-
YTEHO)

OINMOKH, HEYBEPEHHO, C OOJILITUMHU 3aTPYTHEHUSIMHU BbI-
TIOJHSIET MPAKTUIECKUE PabOThI, HEOOXOIUMBIE TTPAKTH-
JeCcKHe KOMIETCHITHH He C(OPMHUPOBAHBI, OOJIBITHHCTBO
MPEeyCMOTPEHHBIX IPOTPaMMOi 00ydeHUs yueOHBIX 3a-
JIAaHUW HE BBIMTOJIHEHO, KAYEeCTBO WX BBITIOJHEHUS OIle-
HEHO YHCIIOM 0aylIoB, OJM3KUM K MUHUMAIIEHOMY

JIseTcs CTy-
JIEHTY, €CJIH CTY-
JIEHT He 3HaeT
OCHOBHBIX ITOHS-
TN TEMBI IHUC-
LIMIIJIMHBL, HE OT-
BCYaeT Ha JIO-
MOJHUTENBHEIC
M HaBOJIAIIHE
BOIIPOCHI IIPETO-
JTaBaTesl.




MuHKCTEpPCTBO HAyKU U BhIcIIEero oOpazoBanus Poccuiickoit denepannu
HuwxHekaMCKUll XUMUKO-TEXHOJOTUYECKUA UHCTUTYT (prinaln)
beaepanbHOrO TOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIET0 0Opa30BaHUs

«Ka3zaHckuil HaMOHAIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET
@Dakynemem _HbOPMAIMOHHBIX TEXHOJIOTUI

Kageopa HNHdopMalMOHHBIX CUCTEM U TeXHOJIOTHI

Harnpasnenue noarorosku: 27.03.04 «Y1paBieHrue B TCXHUYESCKUX CHCTEMAX)

DK3aMeHaIlMOHHBII TECT

no aucturumae b1.0.20 IIpukimagnoe nporpaMMupoOBaHUe

Bapuant 1

3ananue #1

Bonpoc:

S3b1KM TpOTpaMMUPOBAHUS YCIIOBHO Pa3JIesieHbl HA KIJIACCHI: TIPOLIEypHBIE, (GyHK-
[IUOHAJIbHBIE, IOTUYECKHE, 00BbEKTHO-OpUEHTUPOBaHHBIE. [10 kKakoMy MpU3HAKY KJIacCH-

(bULMPOBAHBI SI3BIKH?

Buvibepume ooun uz 3 seapuanmos omeema:
1) CunTakcuc 00pa3oBaHUsl KOHCTPYKIIHMI SI36IKOB MTPOTrpaMMHUPOBAHUS

2) YpOBeHb S3bIKa IPOrPaMMHUPOBAHHUS, XapaKTEPU3YIOIINI CTETIEHb €r0 OJIM30CTH
K MallTuHHOMY SI3BIKY

3) ITpuHaAsIeKHOCTh K OTHOMY U3 O()OPMHUBIIMXCS K HACTOSIIIIEMY BPEMEHU CTH-

JIEW MpOrpaMMUPOBAHUS

3ananue #2

Bonpoc:
K s13p1KaM BBICOKOTO YPOBHA HC OTHOCATCA:

Bbl6epume HeCKONIbKO U3 5 eapuanmoes omeema.
1) JIBONYHBIN SI3BIK
2) c/ct+
3) S3BIK Accembiiepa
4) Ada
5) Ilackanp

3ananme #3
Bonpoc:

[TpumepoM (PyHKIIMOHATIBHBIX SI3bIKOB TPOIrPAMMUPOBAHUS MOKET CITYKHUTh:

Boibepume ooun uz 4 eapuanmos omeema.:

1)LISP
2) PROLOG
3) DELPHY



4) ITackamnb

3ananue #4

Bonpoc:
AJ'II‘OpI/ITM IMMO3BOJBICT PCHIMTD 3a4a9y JaHHOI'O KJIacCa IIpU JIFOOBIX AOCTYIIHBIX 3HA-
YEHUSIX UCXOMHBIX TAHHBIX OJIarojapsi CBOMCTRY ..

Buvibepume ooun uz 4 eapuanmos omeema:
1) AuckperHoctu

2) MaccoBocTtu

3) AeTepMUHUPOBAHHOCTHU

4) Pe3synpTaTUBHOCTH

3ananue #5

Bonpoc:
Kaxkue CYHICCTBYIOT CIIOCOOBI O CAHMS aJI'OPUTMOB!

Bbz6epume HeCKONIbKO U3 5 eapuanmoes omeema.

1) I'padmueckuii

2) IIceBmokoab1

3) [IporpamMHuast hopma mpeacTaBICHUS
4) MexaHu4eCKUi

5) C10BECTHBIN

3ananue #6

Bonpoc:
Cpenu npencTaBlIeHHbIX (PPArMEHTOB TEKCTAa aITOPUTMHUECKOU CTPYKTYpPE «BETB-
JICHUEC» COOTBECTCTBYCT. ..

Buvibepume 0oun uz 4 éapuanmoe omeema.

1) «Kocwu koca, rnoka poca!»

2) «Onny aroaky 6epy, Ha JpYyTyH CMOTPIO, TPEThIO MIPUBEYAI0, a YeTBEpTask Me-
peiurcs!»

3) «CeMb pa3 OTMEpPh - OAUH pa3 OTPEXKb!»

4) «/latot - 6epu, Ob1OT - Oeru!»

3ananue #7

Bonpoc:
B yuuBepcHTeTe CTYAeHThl NoAy4alT CTHINeHOHIO B 3aBHCHMOCTH OT cpegHe
banna 'l mo pesynpraraM ceccHH. CTHNeHgHA S paccuyHThIBAeTCH M0 POPM Y
S=2Z-(1+P/100), rope 7 - bazopasn ctaBKka cTuneHguHu. Hagbaska P BeipazkaeTcs
npoLUeHTax Mo CIeAVIOLIHM MpaBHIaM:

<3’5 CTHIIeHIOHHA He Ha>HaYvaeTCH;

npu cpegHem Danne >=3,5 Hapbaeka cocraenser 0%;

npu cpegHem banne >=4 papbapka cocraensier 25%;
>=45

npu cpeagHem Ganne

npH cpegHeMm Ganne HagbGaBka cocraensier 50%.
T{)r,}:l,a SHOK“CXEME ainmropHrMa Ha4vHCIIeHHHA CTHITeHIOHH B YHHBepCcHTeTe Elyp,e
HMMeThb BH]I ...

Buvibepume ooun uz 4 eapuanmos omsema:

1)
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3ananue #8

Bonpoc:
AJII‘OpI/ITM 3aJaH 0JIOK-CXEMOII:

— —

|
=
)
£
o
=
=]
T \/

Torna nocne BBoJa mociieIoBaTeNbHOCTH JaHHbIX 2,4,1,6,7,-3 OyeT BbIBEJICHO 3HA-
yeHue N, paBHOE...

Banuwume yucno:

3ananue #9

Bonpoc:

HpI/I BBIIIOJIHCHHUHU CJICAYHOHICTO aJIrOpuTMa BBOJUTCA IIOCIICIOBATCIIBHOCTD! 2,
5,5,7,71,7,1,2,2,3.
B pe3yJsibTaTrc 6yneT BBIBCACHO...



ki=k+1

Banuwume uyucno:

3ananue #10

Bonpoc:
HpOFpaMMHI)IM 06’b€KTOM, KOTOpHﬁ HUMECT THUII HO HEC NMECT UMCHU, ABJIACTCA. ..

Buibepume ooun uz 4 eapuanmos omsema.
1) @yHKIUA

2) Ilepemennas

3) ITpouenypa

4) BelpaxxeHue

3ananme #11

Bonpoc:
Kon mudpst 0 B Tabmutie ASCII paBen 48, a natuHckast a umeeT ko 97. 3naueHue
BbIpakeHust 2*ord(‘3°)-3 paBHO 3HAUCHUSIM BBIPAXKEHUH. ..

Bbl6epume HeCKONIbKO U3 4 eapuanmoe omeema:
1) Ord(“1”)+ord(2)

2) Pred(ord(100)-1)

3) Succ(‘b’)



4) Ord(pred(‘d’))

3ananme #12

Bonpoc:
KonuuectBo MPOCTBIX OIICPATOPOB PaBHO 5 BO q)paFMCHTaX IIporpamMm...

Bbl6epume HEeCKONbKO U3 4 eapuanmoes omeema.
begin
writeln(*Beeaure yHcno’);
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:

B
Ha ITackase BbIpaKeHHE logsx

poOeIbI.)

UMeeT BUI... (IIpU BBOJE OTBETA HE UCTIOIb3YHTE

Banuwume omeem.:

3aganue #14
Bonpoc:

KonuyecTBO BBIBEICHHBIX CUMBOJIOB B pe3yJsibTare BhIMOAHEHUS: write (13128:3)
paBHoO.....

Banuwume yucno:

3ananme #15

Bonpoc:

10



Ian c¢pparmeHT NporpaMMabi:
i=1;n=1;
repeat
i=i+1;
n=n*i
until (i > 10) or (n >= 30);

Konu4yecTtBo HTEPEH}Iﬁ IHENa paBHO ...

Banuwume yucno:

3aganue #16
Bonpoc:

Ilepeuncnensl yTBepXKaeHHs O THIIAX HHEKCa MAaCCHBOB:

1) THnoM HHOeKca JonzKeH OBITh THIT AHAMNA30H;

2) THNOM HMHJeKca MoxeT bpiTh THII char;

3) THNMOM HHOeKca MoxeT 6bITh THN Boolean;

4) THN MHJOEKCa He MoXKeT ObITh NepedyHuclsieMbIM, ONpelensieMbIM
MpPOrpaMMHCTOM.

Homepamu JT0XKHBIX YTBepXKIeHHH ABIAKTCH ...

(Homepa nozKHBIX YTBepXKIeHHH Mepe4YHC/IHTh B TOpsAAKe Bo3pacTaHu A Ges
npobenoB Yyepes 3anATywo, Hanpumep, 1,2,3,4.)

Ranuwume omeem:

3ananue #17

Bonpoc:
Y CTaHOBHUTE 3HAYCHUE CIICTYIOIIETO BHIPAYKCHHUSL:
pos(‘a’,'asio€yrobrnae’)>0

Ranuwume omeem:

3aganue #18
Bonpoc:

Haxno onucanue:
|var s = set of “a’..¢’; |

KonunyecTBo pa3snuy4HbIX 3Ha4eHHH, KOTOpble MOKeT IPHHHMAaTh nepe
paBHO ...

Ranuwume yucno:

3aganue #19
Bonpoc:

AJIropuT™MH3ALMA - ...
11



Buvibepume ooun uz 5 éapuanmos omeema.

1) I[Ipouiecc mpoOeKTUPOBaHUS aITOPUTMA, T.€. BBIICICHUE COBOKYITHOCTH JECHUCTBUU,
WCIMOJIB3YEMBIX B MATEMATHYECKOM METOJIC, U CBEACHUSIX UX K COBOKYITHOCTH JICVCTBUH,
KOTOpbIe OyJEeT BRIMOIHATE DBM.

2) @opManM30BaHHBIN A3bIK AJISI OMMCAHUS aJrOpPUTMa PEUIEHUS 33/1a4l HAa KOMIIbIO-
Tepe

3) [Togxoxa k pa3paboTKe U peaau3aluu, KOTOPbIA COCTOUT B MPeoOpa3oBaHUM allro-
pUTMa B TaKYIO MTOCJIEI0BATEILHOCTh BCE 00JI€€ KOHKPETHBIX aITOPUTMOB, OKOHYATEITbHBIH
BapUaHT KOTOPOH MpeCcTaBIsieT COO0M MPOrpaMMbl JJIsl BRIYUCIUTEIHHOW MAIIUHBI

4) COBOKYMHOCTh TOYHO OMMCAHHBIX JIEUCTBUN, TPUBOASIIUX OT UCXOIHBIX TAHHBIX K
KEJTAEMOMY PE3yJIbTaTy

5) I'paduueckoe npeacTaBacHUE aNrOPUTMA, JAOMOIHAEMOE CIOBECHBIMU 3aITUCSIMU

3aganue #20
Bonpoc:

AJITOpHATM - ...

Bvibepume ooun uz 5 eapuanmos omeema:

1) [lonxon x pa3paboTKe U peaan3anuy, KOTOPbIM COCTOUT B NpeoOpa3oBaHUM ajro-
pUTMa B TaKyI0 IIOCIIE0BATEIBHOCTh Bce 00J1e€ KOHKPETHBIX AJITOPUTMOB, OKOHYATEIbHBIN
BapHaHT KOTOPOM MpeiCcTaBIsieT cOO0N MPOrpaMMBbl JUIsl BBIYMCIUTEIbHON MaIlIMHBI

2) @opManM30BaHHBIN A3BIK JJIsI ONUCAHUS aJrOPUTMA PEUICHUS 3a1a4l Ha KOMIIbIO-
Tepe

3) COBOKYITHOCTb TOYHO OIHUCAHHBIX AEHUCTBHM, MPUBOIAIINX OT UCXOJHBIX TAHHBIX K
KEJTAEMOMY PE3YIbTaTy

4) I'padmueckoe npecTaBlieHUe aaropuTMa, T0N0JIHIEMOE CJIOBECHBIMU 3aTUCIMU

5) IIpouiecc MPOEKTUPOBAHUS ANTOPUTMA, T.€. BBIJICICHUE COBOKYIHOCTH JIE€MCTBUH,
UCIIOJIb3YEMBIX B MATEMATHUYECKOM METOJIE, U CBEACHUSAX MX K COBOKYNHOCTH JEHCTBUH,
KOTOpbIe OyAeT BRIMOIHATE DBM.

OTtBernI:
1) (1 6.) Bepnslie oTBeThI: 3;
2) (1 6.) Bepnsie otBetsr: 1; 3; 4
3) (1 6.) Bepusie oTBeTsI: 1;
4) (1 6.) Bepusbie oTBeTHI: 2;
1;
4;
3;

5) (1 6.) Bepusle otBetsl: 1; 2; 3; 5;
6) (1 6.) BepHble OTBETHI:

7) (1 6.) BepHbie OTBETHI:

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

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

10) (1 6.) BepHubie oTBeTHI: 4;

11) (1 6.) Bepusie otBeTsI: 1; 4;

12) (1 6.) Bepnsie otBeTsI: 1; 2;

13) (1 ©.) Bepnsrit otset: "In(exp((1/3)*In(x))/In(4)".
14) (1 6.): Bepuslit oTBeT: 5.;

15) (1 ©.): Bepusliii oTBeT: 4.;

16) (1 ©.) Bepnsrit otsert: "1,4".

12



"

17) (1 6.) Bepuslii oTeT: "true".
18) (1 6.): BepHsrii oTeT: 64.;
19) (1 6.) Bepublie oTBeTHI: 1;
20) (1 6.) Bepusie otBeTsI: 3;

Bapuant 2

3ananue #1

Bonpoc:
S3p1KHN IIporpaMMHpOBaHHs YCIOBHO pa3aCiICHBI Ha KJIaCChI: IIPOLCAYPHBIC, (I)yHKIlI/I-

OHaJIbHBIE, JIOTUYECKHE, 00 BEKTHO-OpUEHTUPOBaHHbIE. [10 kKakoMy MpU3HAKY Kilaccuuim-
POBaHBI SI3bIKU?

Buibepume 0oun uz 3 eapuanmos omsema.
1) YpoBeHb s3bIKa MPOrpaMMHUPOBAHHUS, XapAKTEPUIYIOUTUN CTENEHB €ro OJIM30CTH K

MaITUHHOMY SI3BIKY
2) CuHTakcuc 00pa3oBaHUsI KOHCTPYKIIUH SI3bIKOB IPOTPaMMHUPOBAHUS
3) [IpyHaAJIEKHOCTH K OJHOMY M3 O(OPMUBIIUXCS K HACTOSAIIEMY BPEMEHH CTUIICH

IPOrpaMMUPOBAHUS

3ananue #2

Bonpoc:
K s13p1KaM BBICOKOT'O YPOBHA OTHOCATCA:

Bbz6epume HeCKONIbKO U3 5 eapuanmoes omeema.
1) c/ct+
2) Ada
3) ITackanp
4) S3pIk AccembOiepa
5) JIBOMYHBIN SA3BIK

3aganue #3
Bonpoc:

TpaHCcIATOp, KOTOPHIH MEPEBOAUT KAXKIYIO0 KOMAHIy TPOTPAMMBI C OJTHOBPEMEHHBIM
€€ BBITIOJTHEHUEM U, €CJIM OOHAPYKUBAET OLIMOKY, COOOIIAET O HEM U MpeKpaliaeT BbIMOJ-

HCHHC IMPOTIpaMMBbl, HA3bIBACTCH:

Bovibepume ooun us 4 sapuanmos omeema.:
1) CUCTEMHBII aIMUHUCTPATOP
2) Mutepnperarop

3) Komnusarop

4) Penakrop cBsizei

3ananue #4

Bonpoc:
Kakue CYHCCTBYIOT CIIOCOOBI OIMCAHUS AJITOPUTMOB:
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Bbl6epume HeCKONIbKO U3 5 esapuanmoe omeema.:

1) Cr1oBeCTHBIHN

2) IlceBmokoabl

3) I'paduyeckuii

4) MexaHU4YeCKUM

5) [IporpamMmmHuas popma mpeacTaBICHUS

3aganue #5
Bonpoc:

Yro u3 MEPCUUCIICHHOI'O OTHOCUTCA K IICCBAOKOAAM:

Bblﬁepume HeCKOIbKO U3 4 eapuarmoe omeema.

1) Hotauuu bakyca-Haypa

2) Accembiiep

3) ®opMalibHbIE TPAMMATHKHU

4) CuHTaKcH4ecKre quarpaMmmel Bupra

3ananme #6

Bonpoc:
AJ]FOpI/ITM, 3allMCaHHbIN B CHGHHEUIBHOﬁ «IOHSATHOM» KOMIIBIOTCPY (IJOpMG, IIPUHATO
Ha3bIBAThb...

Buibepume ooun uz 4 eapuanmos omsema.
1) ITporpammoii

2) Criertupukanueit

3) IIpoTokomom

4) biok-cxemon

3ananue #7

Bonpoc:
ANTOpUTM 3a71aH OJIOK-CXEMOM

A
= X==0 E::_, fa
“MHJ,,«-* !
Her X:=1
¥
X=1X

{ Beisog X ;

I S
_Koweu

Torna B pe3ysbTaTe BHIMOJHEHUS aITOpUTMa OYET OCYIIECTBIICH BBHIBOJ] 3HAYCHUS. . .

Bowibepume ooun uz 4 eapuanmos omeema.:
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1) 1, ecniu BBoauTCst X<=0, 1 3HaueHue 1/X B OCTaNBHBIX CIydasix

2) 1/X nmis mro60r0 BBOJUMOTrO 3HAUCHUS X
3) 1, eciiu BBomutes X>0, u 3HaueHne 1/X B OCTabHBIX CITydasix
4) X, ecniu BBogutcst X<=0, 1 3HaueHue 1/X B OCTAIBHBIX CITydasx

3aganue #8
Bonpoc:

AJNTOpPUTM 3aJ1aH B BHJI€ OJIOK-CXEMBI

H_E‘-IEIJ'ID - ->

—r< i=1,3 war1 >—
v
| k= 2°k* |
¥
| s=ss#k |
|

¥
/
/ Bui B:r.ﬂ 3 /

C:F KoHey _ED

——— e

B pe3ynbTaTe BBITOIHEHMS MPEACTABICHHOTO aNropuT™Ma OyAeT BBIYUCIEHO 3Have-

HUE CYMMBI S, PaBHOE. ..

Banuwume yucno:

3ananue #9

Bonpoc:
HpI/I BBIIIOJIHCHUHN CICAYOIICTO aJlrOpuTMa BBOAUTCA IIOCICAOBATCIIBHOCTD: 2,

55,7,7,11,2,2,3.
B pe3ynbrare OyAeT BEIBEACHO. ..
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Banuwume uyucno:

3ananue #10

Bonpoc:
HpOFpaMMHI)IM 06’b€KTOM, KOTOpHﬁ HUMECT THUII HO HEC NMECT UMCHU, ABJIACTCA. ..

Buibepume ooun uz 4 eapuanmos omsema.
1) [Ipouenypa

2) Beipaxxenue

3) Ilepemennas

4) OyHKIUA

3ananme #11

Bonpoc:
Kon mudpsr 0 B Ttabmuie ASCII paBen 48. 3nadenue BwipakeHus: cht(ord(‘x’)-
ord(‘z’)+ ord(‘8’)) paBHO 3HAUCHUSAM BBIPAKECHUH. . .

Bbl6epume HeCKONIbKO U3 4 eapuanmoe omeema:
1) Chr(6)

2) Succ(succ(‘4’))

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

3ananme #12

Bonpoc:
KonuuectBo MPOCTBIX OIICPATOPOB PaBHO 5 BO (I)paFMCHTaX IIporpamMm...

Bbl6epume HEeCKONbKO U3 4 eapuanmoes omeema.
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;

1)

begin

writeln(*Beeaure 4Hcno’);

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 > w then 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:

Ha ITackane Beipaxkenue

coE X
g

MOJKET OBITh 3aIIMCAaHO KaK ...

Ranuwume omeem:

3ananue #14

Bonpoc:
OnucaHa THNH30BaHHAas KOHCTaHTa

const s: string = *Spo/moLHA";

KonuuyecTBo 3HaKoMecT cTpoKH 3KpaHa paBHo 80. CTpoky s Heob6xoguMoO Bl
TOYHO B CepeJHHe CTPOKH 3KpaHa.
IInst asToro iMpHHa nons BeIBOJA B

write(s: 2 )
JONKHa PAaBHATDBCH ...

Ranuwume uucno:

3ananue #15

Bonpoc:
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[IpaBuibHO nu 3anucanbl Ha [Tackane onepaTops! nukia? Eciu "Jla", To mocuuTaidiTe u 3anumnTe
CKOJIBKO pa3 BbINOJIHsEeTCs Teno nukia. Ecau "Her" 3anummre - "Her":

1:=90;

repeat i:=i-1

until i>=0;

3anuwume omeem.

3aganue #16
Bonpoc:

Ilepeuncnensl yTEepXKAeHHS 0 THNAX HHOEKCA MAacCCHBOB:

1) THnoM MHOeKca JozeH ObITh THII JHAla30H;

2) THIOM HHOeKca MoxeT 6bITh THII char;

3) THnoM HHaeKca MoxeT bpiTh THII Boolean;

4) THN MHJOEKCa He MoXKeT ObITh MepeydyHclsieMbIM, ONpelesieMbIM
NnporpaMMHCTOM,

Homepamu TOXKHBIX yTBEepXKIeHHH ABIAIOTCH ...

(Homepa nozkHbIX YTBepKIeHHH Mepe4YHC/IHTh B TOpAAKe Bo3pacTaHH A Ges
npobenop Yyepes sanaATyio, HanpuMmep, 1,2,3,4.)

Ranuwume omeem:

3ananme #17

Bonpoc:
YcTaHOBUTE 3HAYCHHE CJICAYIOLICTO BBIPAKCHUA:
delete(s,lenght(s)mod2,1) mpu s='12345'

Ranuwume omeem:

3ananue #18

Bonpoc:

Iano onucanue:
|var s = set of ‘a’..‘¢’; |

KonunyecTBo pasnH4HbIX 3Ha4eHHH, KOTOpble MOXKeT MPHHHMAaTh nepe
pPaBHoO ...

Ranuwume uucno:

3aganue #19
Bonpoc:

AJITOpUTM - ...

Buibepume ooun uz 5 eapuanmos omeema:
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1) [Togxoxn k pa3paboTke U peanu3aliu, KOTOPbId COCTOUT B MPEe0Opa30BaHUU aJro-
pUTMa B TaKyIO MOCIEA0BATEILHOCTD BCE 00J1€€ KOHKPETHBIX AITOPUTMOB, OKOHUYATEIIbHBIN
BapUaHT KOTOPOH MPEeCTaBIIsICT COO0H IPOTrPaMMBI /ISl BEIYUCITUTEIIHHOW MAITHHBI

2) I'paduueckoe npeacTaBieHue anropuT™Ma, JOMOIHIEMOE CIOBECHBIMU 3aITUCSIMU

3) @opMaIM30BaHHBIN S3BIK JJISI ONKMCAHUS AJITOPUTMA PELICHUS 33/1a4l HA KOMIIbIO-
Tepe

4) COBOKYNTHOCTh TOYHO OMHUCAHHBIX IEUCTBUMN, TPUBOASIIUX OT UCXOHBIX TAHHBIX K
KEJTAEMOMY PE3YIbTaTy

5) IIpouiecc MpOEKTUPOBaHUSI AITOPUTMA, T.€. BBIIECIICHHE COBOKYIHOCTH ACHCTBHIA,
UCIIOJIb3YEMBIX B MATEMATHUYECKOM METOJIE, U CBEACHUSAX UX K COBOKYITHOCTH JEHCTBUH,
KOTOpbIe OyJEeT BRIMOIHATE DBM.

3ananue #20

Bonpoc:
S3BIK [mporpaMMHupOBaHUA - ...

Buibepume ooun uz 5 eapuanmos omsema:

1) I'padmueckoe npeacraBieHrue alropuTMa, JOMOJHAEMOE CIOBECHBIMU 3AMMUCSIMU

2) @opmManM30BaHHBIN A3BIK JJISI ONMCAHUS aJrOPUTMA PEUIEHUS 33/1a4l HA KOMIIBIO-
Tepe

3) [logxoxa K pa3paboTKe M peaau3aluu, KOTOPbIA COCTOUT B MPeoOpa3oBaHUM aJIroO-
pUTMa B TaKyI0 OCIIEA0BATEIBHOCTh BCE 00J1€€ KOHKPETHBIX AJITOPUTMOB, OKOHYATEIbHBIN
BapHaHT KOTOPOM MpeCcTaBIsieT cOO0N MPOrpaMMBbl JUIsl BBIYMCIUTEIbHON MAIlIMHBI

4) COBOKYITHOCTb TOYHO ONMCAHHBIX JE€HCTBHI, TPUBOISIINX OT HCXOAHBIX JaHHBIX K
KEJTAeMOMY PE3yJbTaTy

5) IIpouecc MpOEeKTUPOBAHUS AJITOPUTMA, T.€. BBIICIIEHUE COBOKYIHOCTU JECHCTBUU,
UCIIOJIb3YEMBIX B MAaTEMAaTUUYECKOM METOJE, U CBEACHUAX MX K COBOKYIIHOCTH JEHCTBUH,
KOTOpbIe OyAeT BhIMOIHATE DBM.

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

DN

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

3) (1 6.) BepHble OTBETHI:

4) (1 6.) Bepnsie otBetsl: 1; 2; 3; 5;
5) (1 6.) Bepusie otBeTsI: 1; 3; 4;

6) (1 6.) Bepubie OTBETHI:
7) (1 6.) Bepnsle oTBeTHI: 1;

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

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

10) (1 6.) Bepuble OTBETHI: 2;

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

12) (1 ©6.) Bepusble oTBeTsI: 2; 3;

13) (1 6.) Bepnsrit otBet: "sin(exp(cos(x)*In(x))/cos(exp(cos(x)*In(x))".
14) (1 ©.): Bepnslii oTeT: 44.;

15) (1 6.) Bepnsrii otset: "Her".

16) (1 ©.) Bepnsrit otsert: "1,4".

17) (1 6.) Bepnsrit otBet: "2345".

18) (1 0.): Bepnslii oTBert: 64.;

2

—_— = = N = W
e ws
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19) (1 6.) Bepublie oTBeTHI: 4;
20) (1 6.) Bepubie oTBeTHI: 2;

Kpurtepuu oneHku

Ne KoaunuecTtBo OauioB

/o MuHanMainbHOE MaxkcumanbHOE

1 Tect 24 40




MuHHCTEPCTBO HAyKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
HuwxHexkaMCKUl XUMHKO-TEXHOJIOTUYECKU HHCTUTYT ((puiran)
beaepanbHOrO TOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs

«Ka3zanckuil HaMOHAIBHBIN UCCIIEI0BATEIbCKUY TEXHOJIOTMYECKUN YHUBEPCUTET
@Dakynemem _HbOPMAIMOHHBIX TEXHOJIOTUN

Kageopa HNHdopMalMOHHBIX CUCTEM U TeXHOJIOTHI

Hanpasnenue noarorosku: 27.03.04 «Y1paBiieHrue B TSXHUYECKUX CHCTEMAX)

KomMrnekT 3aganuii 17151 BBINOJHEHUST pacyeTHO-Tpauueckux padot
Pacuerno-rpajduueckasi padora 1.

ba3oBble THIIBI JAHHBIX

1. Jlans! nBa nelictBuTenbHbIX uncna A u B. TIoy4uTs X cyMMy, pPa3HOCTh U HPOM3BEICHHE.

2. Jlana cropoHa paBHOCTOPOHHETO TpeyroibHUKa. HaliTu miomaas 3Toro TpeyroyibHUKa.

3. Jlana cymMMa HauMCIeHHOH 3apaboTHOI 11atel. 13 30l cyMMBbl HE0OX0auMO yaepxathb 12 % Ha
0JI0XOAHBIN Hanor, 1 % Ha npodcoro3Hblil Hasor, 1 % Ha neHcHoHHBIN Hanor U 100aBuTh 45 %. Ilomy-
YEHHYI0 CyMMY K BblJJau€ BbIBECTH Ha 3KpaH.

4. I3BecTHa 11eHa 3a KWJIOIPaMM HEKOTOPOro MpoayKTa. BBeCcTH Hy>KHBII BeC B rpaMMax U paccuu-
TaTh CyMMY, KOTOPYIO HEOOXOIMMO 3aIlIaTUTh.

5. Boponanopnas 6amras muimuHaprdeckon GpopMelr nmeet paauyc ocHoBaHus 10 meTpoB. Brectn
3aMEpEHHYI0 BBICOTY YPOBHS BOJIbI U paccuuTaTh 00BEM BO/BI B OalllHe.

6. M3BecTHO, UTO MJIaTa 3a AETCKUi caa B MecsI cocTtasisieT 6500 py0. (mecs - 22 nust). Paccun-
TaTbh, CKOJIbKO HY>KHO 3aIJIaTUTh 3a MECAL, ecIu peOeHOK oTXoaml N JTHEei.

7. BBIYMCIUTh IIMHY OKPYKHOCTH M IJIOLIAAb KPyTra OJIHOTO M TOTO )K€ 3aJJaHHOTO pajuyca.

8. BbIUnCIUTh EPUMETP U IUIOIIAAb PSMOYTOJIBHOTO TPEYTOJIbHUKA IO JUIMHAM JBYX KaTETOB.

9. BoruucauTh nepuMeTp U IUIOMIAlb CYIIECTBYIOIIErO TPEYroOIbHUKA MO JJIMHAM TPEX CTOPOH.

10. HaiiT KoOpAMHATHI BEPIIMHBI Tapabosl y = ax? + bx + c.

11. ®dynkuus y = Sin X Ha otpe3ke [0;w /2] XOpOIIO anmpOKCUMHUPYETCsl PA3IOKCHUEM: Y =X-
x3/6+x°/120 . JInst 3a1aHHOTO 3HAYEHHS apIyMEHTA X BBIYHCIUTD Y 10 9TOi (hOpMyIie H CPABHUTH C TOUHBIM
3HaYEHUEM, BHIYHCIIEHHBIM C TIOMOIIBIO cTaHAapTHOH QPYHKIHH SiN.

PacuerHo-rpajguuyeckas padora 2.

Oneparopsl si3bIKa NPOrPaMMHUPOBAHUS

Pa3BeTBiasiiomuecss aaropuTmMbl. BoimosHuts 3aganus 1-15 ucnoab3ys ycjioB-
HbIl omeparop.

1. Jlano aeiicTBUTENBHOE YnCIO a. Berauciauts f(a), ecnu

2 _ .
F(x) = X%, npu 2<=X<2;

4, 6 ocmanbHbIX ~CTYYAAX.
2. JlaHo nmedicTBUTENIbHOE YnCIiIo a. Berauciuts f(a), ecou
X% +4x+5, npu x<2;
f(x)= 1
X* +4x+5
3. HaHno neiictBuTenbHOE YKcio a. Beraucnuts f(a), ecmu

y 6 O0CMAlbHbIX CYyHdasXx.
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0, npu x<0
f(x)= X, npu 0<x<1

x*, 6 ocmanvnbix cryuasx.
4. JlaHo nedcTBUTENBHOE YnCiIO a. Berauciuts f(a), ecnu
0, npu x<0
f(x)= x> —x, npu 0<x<1
x* —sinzx®, & ocmambHblx cayuasy.
5. Jlano neiicTBUTENBHOE UKCO a. Beraucnuts f(a), ecou
x3 -1, npu X< -5
f(x)= X* =X, npu —-5<x<4
— |n|5X - 4|, 8 OCMANbHBIX  CIYYASIX.

6. JlaHo nelicTBUTENBbHOE YKCIIO a. BerancauTs f(a), eciu

—5+\/N, npu X<0

f(x)= InJ|X -9x mpu 0<x<1
X2 —Sin\/m, 6  OCMAJlbHbLX ClIYUasx.

7. JlaHo nmedcTBUTENBHOE YKCiIO a. Berauciuts f(a), ecnu
7 - In|3x—4|, npu X<0
f(x)= In3|3x—4|, npu 0<x<1

8. Jlano nelicTBUTENbHOE YHCIIO a. BeraucauTs f(a), eciu

Y3x—6+4, npu x<0
¥3x-6

f(x)= ————, npu 0<x<1
X+95

In‘3\/3x—6‘+5, 6 OCMANbHBIX  CIYHASX.

ab+1, ecmu a>bh;
9. Beuuciuts 3HaYenne Gpynknun X =<—b, ecm a=b;

(a-9%)

, ecm a<b.
b

10. Beraucnuth 3HaueHNe QYyHKIHH

b

—+2, ecu a>b;

a

X =<-11 eciu a=»Db; mnpu3agaHHbX a, b.

M ecm a<b

11. Beruucnuth 3HaueHUe QyHKIHH

,/In|3x —4| +5X, 8 ocmanbHLIX CIYYAAX.

IIpH 33/1aHHBIX 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, ecm a<b;

X =4-5 ecm a=b; IpHY 3aaHHBIX a, b.
(b—a)
b

. Beruncnuts 3HaueHne QyHKIMN

, eccm a>b

X+2, ecom a<3b;
X =<7X, ecmn 3,5<X<7; npu 3aJaHHOM 3HAYCHUH X

NIX+4, ecmux>7

Borancnute 3nauenue GpyHKIun

X
—, ecm X>2
4

Z=32X+7, ecmu 1<X<2; npu 3agaHHOM 3HAYCHHUH X

. T
Slng, e X<1

Breruucnute 3HaueHHue (I)YHKI_II/II/I

L, eciu X > 2In|— 3|;

Y ={1+1tgx IPH 3aJaHHOM 3HAYEHHH X
et oemy  x < 2|n|— 3|

Beraucnute 3HaueHne QyHKIHH

V1+In®*  ecm x> 20;

= o IPH 3aJaHHOM 3HAYEHUH X
cos(2¥* ™) ecm x<20

Oneparop BoIoopa. 3axanus 16-31
Ilo 3amaHHOMY HOMEpY Mecslla m BBIBECTU Ha I1€4aTh HA3BaHUE BPEMEHHU roJa.
CocTaBuTh NporpamMmy AJisl BbIBOJIA JAHSI HEJIENIU IO €0 HOMEpY.
CocTaBuTh IpPOrpaMMy, MOJAETHPYIOILYIO pPadOTY KalbKYJISATOPA, BHITOJHSIIOIIET0 YEThIPE ONEpaLluu:
+ %1
CocTaBuTh porpamMmy AJis1 BEIBOJIa HA3BAHUS MECSLA TI0 €Er0 HOMEPY
Hano nenoe uncio B auanaszone 0-9. BeiBecTu CTpOKy — Ha3BaHUE COOTBETCTBYIOIIEH IU(PPHI HA pyC-
ckoM si3bIKe (0 — «HOMBY, | — «ouHY, 2 — «JIBaY, ...).
JlaHo uenoe uncio B auamna3zoHe 1-5. BelBeCTH CTPOKY — CIOBECHOE OMMCAHHUE COOTBETCTBYIOIICH
o1eHKH (1 — «1110X0», 2 — «HEeYAOBIETBOPUTENBHO», 3 — «YJIOBIETBOPUTEIHHOY», 4 — «XOPOLION», 5 —
COTIUIHON).
EnuHuIB ATUHBI TPOHYMEPOBAHBI CIIEAYIOMUM o0pa3zom: 1 — neuumerp, 2 — KWIoMeTp, 3 — MeTp, 4
— MIUIUMETp, 5 — caHTUMeTp. JlaH HOMep eMHUIBI JUIMHBI U JUIMHA OTpe3ka L B 3THX eauHuIax
(BemecTBeHHOE YMCII0). BhIBECTH ATMHY JaHHOTO OTpE3Ka B METpax.
[To 3amanHOMy HOMepy TV kaHana, BBIBECTH Ha I1€4aTh €ro Ha3BaHUE.
ITo 3amaHHOMY HOPSIKOBOMY HOMEpA CTYI€HTa, BEIBECTH €T0 (haMIIIUIO.
[To pamunum cTy€HTa BEIBECTH €T0 MOPSIKOBBII HOMED 110 JKypHay.
ITo HoMepy Oir0a BBIBECTH Ha M€YaTh €ro Ha3BaHUE.
[To HOMEpY cTOMa B CTOJIOBOI caHAaTOpHs BHIBECTH HA MEYaTh MepeueHb M0JaBAEMBbIX OO/,
ITo HoMepy 11BeTOBOTO HAcTos B purToOape caHaTOpus BBIBECTH Ha IeyaTh cocTaB cOopa.
[To n3mMepeHHOM TeMIiepaType Tesla BBIBECTH COCTOSTHUE MTAlMEHTA.
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30. Jlano 11€710€ YMCIIo B AUanazoHe 1-9. BRIBECTH COOTBETCTBYIOIIEE Ha3BaHNE IKCTPEHHOM CITyKOBI TO-
poaa (2 — «MUJIHLIHSY,..).

31. Jlansl HOMepa y4acTKOB ropoackoit OonbHuULbl. BeiBectn ®.1.0. TepaneBTa, MpUKpEImIEHHOTO K JaH-
HOMY YYacTKYy.

Hcnoab3ys HUKJINYECKHEe aJrOPUTMbI BHINOJIHUTH 3ananus 32-47
32. Jlano HaTypaibHOe YKcIIo N. Beruneants 2" .

3

w

n
1 1 1

- + - - + .. + - - .
sinl sinl+sin2 sinl+...+sinn
cosl . cosl+cos2 . *cosl+...+cosn

sinl sinl+sin2 ~ sinl+...+sinn’

36. Jlano HaTypaigbHOE YHCIIO N. Beraucinute \/ 3+ \/ 6+...++/3(N=1) ++/3n.

37. lansl JeiicTBUTENIBHOE YUCIIO @ M HATYPAIBHOE YUCIIO N. Beruuciuts a” .
38. JlaHbl ACHCTBUTENBHOE YHCIIO & H HATYPANbHOE 4ncio N, Berancuts a-(a+1)...(a+n-1).

1
. JlaHo HaTypaJibHOE YUCIIO N. BEIUKUCAUTD (1+ %2) (1+ TJ (1+ izj .
2

34. Jlano HaTypaiabHOE YKCIIO N. Beruucinute

35. Jlano HaTypaapbHOE YHCIIO N. Berauciuth

1 1

39. lanbl [EHCTBUTENBHOE YMCIO a M HATypalbHOE 4YHCIO h. Beramciuts —+—+
a ala+1)

1 - 1
aa+1)a+2) ~ aa+1).(a+n)’
. 1 1
40. Tanb! IEHCTBUTENBLHOE YUCIIO @ M HATYPAIbHOE YUCIO0 . Beruncmure —+—+—+..+ —-.
a a a a

41. JlaHbl NEHCTBUTEIILHOE YHCIIO @ M HATYPaJIbHOE YMCIIO N. BEIYUCIUTD a(a - n)(a - 2n)..(a— n? )
42. Beraucuts (1+5in0.1)1+5in0.2)...(1+sin10).

3 5 7 9 11 13
o X X X X X
43. JlaHo nefcTBUTENBHOE YUCIO X. Berunenute X ——+ ———+———+ —
3 5 7o 11 13
44. Jlanpl ~ AEeMCTBUTEIbHBIE yucina  X,a, HaTypajabHOE YHUCII0 n. Beruucnute

2

((...((x+a)2 +a)2 +...+a)Z +a) +a.

45. JIaHO TEUCTBUTEIIBHOE YHUCIIO X. BEIYUCIUTD

(x—2)(x —4)x —8)...(x—64)

(x =) x—=3)x=7)..(x-63)

46. Jlanbl HATypajIbHOE N, JeHCTBUTENBHOE X. BerunciuThb SinX+sin’ X +...+sin" x.
47. ]JlaHbl HaTypaJIbHOE N, JEHCTBUTENLHOE X. BBIUMCIUTL COSX 4+ COS® X +...+C0S™" ™ X

Hukasl ¢ napamerpom. 3aganus 48-62

52 i2

48. BeIYucInTh TPOU3BEICHUE Hzl—
i 1°+21+3
100 +1

49. Beruncnauts npousseaeHue | | ——.
iz2 1+2
10 1

50. Berauciuts npoussenenne | [ (2+ ;) :

i=
10 1
51. Beraucints mpomssenenne | | (L-25)°.
i=2 I
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5X|

2

52. JlaHO HaTypaJbHOE YUCIIO N, JEHCTBUTEIHLHOE YUCIIO X. BBIUUCINTH Z—n .
i-1 2

15 Xi3
53. [laHo HaTypaibHOE YUCIO N, JEHCTBUTEIBLHOE YUCIIO X. BhIunciuTh Zg—n .

i
100

54. Beraucmnts ) .

55. Berancnutp )L
=

i=1
128

(i)
10

56. Berancnuts ) 4.

i=1
100

57. Beruncnute 4

i=1
100

58. Berauciuts Y (i+1).

i=1

59. Tano n=20. Beruuciaurs S = -1+ 111 4 (—1_)1
2 4 8 2n

60. Jlano n=30. Beruuciauts P = —1*1*__1*1* * (_1)1
2 4 8 2

61. Jlano n=20. Beruncimute S =1-3+5—7+...+(-1)"*(2n-1)
62. ano n=30. Beruncaute S=2-4+6-8+..+(-1)"(2n)

=1

Bopruncaurb 3HaueHHe PyHKUUM 3aJaHHOM B BUAe rpaduka. PasBeTBJIA0OIIMNA aJITOPUTM.

\

_|_

\/

12 A\ -
63. 66.
y
L 1
—i — > |
2 1 1/2 X -
2 1
_lN 1
64. 67.
AY
/ \\ 1
! | I l > | |
-2 1 2 X
_l__
65.

=

\

i

68.

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

Beruucaurs pyHKIu0

<Y

72.

73.

74.

< ¥
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Pacuerno-rpaduueckasi padora 3.

Tunsl JTaHHBIX

OaHOMepHbIEe MaCCUBBI

1.

&

10.

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

17.
18.

19.

20.

21.

Jan nenouncienHslii MaccuB A pa3mepa 10. BeiBecT HOMep CHayasia IEPBOrO 3aTEM IOCIE-
HEro U3 TeX ero »dJeMEeHTOB A[i], KOTOpble YJOBJIECTBOPSIIOT JBOMHOMY HEPaBEHCTBY:
A[1] < A[i] < A[10]. Eciu Takux 31eMeHTOB HeT, TO BbiBecTH 0.

Jan nenouncnenusiii Maccus pazmepa 20. [IpeoOpa3oBaTh ero, npudaBUB cHavyajla K YeTHbIM YHC-
JIaM MEPBBIN JIEMEHT, 3aTEM K HEUETHBIM YK CJIaM MOCIEIHUN di1eMeHT. [IepBrlii 1 mocneqHui iie-
MEHTbI MaCCUBa HE U3MEHSTh.

Jan uenounciienHblt MaccuB pa3mepa 20. BeiBecTr BHavasie BCe €ro YETHBIE SJIEMEHTHI, a 3aTeM
— HEYETHbIE U HA0OOPOT.

[ToMeHsSITh MeCTAMU MUHUMAJIbHBIA 1 MaKCUMAaJIbHBINA JIEMEHTHI MaccuBa padmepa 10.

3aMEHUTH BCE MOJIOKUTEIbHBIE AIIEMEHTHI LIEJIOYUCIEHHOT0 MaccuBa pazmepa 10 Ha 3HaueHue Mu-
HUMAaJIbHOT'O; BCE OTPUIIATEIbHbIE HA 3HAYEHUE MAKCUMAaJIbHOTO.

Jan maccuB pazmepa 10. [lepectaButh B 00paTHOM MOPSAIKE IEMEHTHI MACCHUBA, PACIIONIOKEHHBIE
MEXJly €r0 MUHUMAaJIbHBIM U MaKCUMaJIbHBIM 2JIEMEHTaMHU.

Han maccus pazmepa 20. OcyliecTBUTh HUKIMYECKUI CABUT 3JIEMEHTOB MACCHBA BJIEBO Ha OJHY
MO3UIUIO; TO KE CaAMO€ - BIIPABO.

JHan maccuB pasmepa 15 u uncio K (0 <k < 5). OcyiuecTBUTh MUKIMYSCKUNA CIBUT 3JICMEHTOB
MaccuBa BJIEBO Ha K mo3uimii; To ke camoe - BIIpaBo.

[TpoBepuTh, 00pa3yIOT JH 3JIEMEHTHI IEJIOUUCICHHOIO0 MaccuBa pasmepa 10 apudmeTnueckyro
(reomeTpHUECKy0) porpeccuto. Eciu fa, To BBIBECTH Pa3HOCTh (3HAMEHATENb ) IPOTPECCUU, €CITU
HeT — BbIBecTH 0.

Jlan MaccuB HeHyJeBBIX LenblX yucen pasmepa 20. [IpoBeputh, depeayroTcst 1M B HEM YETHBIE
Y HeueTHble 4yucia. Eciau yepenyrorcs, To BeiBECTH (), €CIIM HET, TO BBIBECTU HOMEP IIEPBOIO AJIe-
MEHTA, HapyLIalIIEro 3aKOHOMEPHOCTb.

Jan maccuB pasmepa 20. HaiiTu KoTM4ecTBO €ro JIOKAIbHBIX MUHUMYMOB.

Jlan maccuB pazmepa 15. HaliTu MakCUMaJIbHBIN U3 €70 JIOKAJIbHBIX MAKCUMYMOB.

Han maccuB pa3zmepa 20. OnpeenuTb KOJUYECTBO YYACTKOB, HA KOTOPBIX €ro AJIEMEHTHl MOHO-
TOHHO BO3PACTaloT.

Jan MaccuB pasmepa 15. OnpenenuTs KOJUYECTBO €ro MPOMEXKYTKOB MOHOTOHHOCTH (TO €CTh
YYacTKOB, Ha KOTOPBIX €r0 3JIEMEHTHI BO3PACTAIOT UM YOBIBAOT).

Jano BemectBeHHOe uncio R u maccus pa3mepa 20. HaliTi anemMeHT MaccuBa, KOTOPbI Hanbosee
OJIM30K K JaHHOMY YHCITY.

Jano BemecTtBeHHoe uncio R u Mmaccus pasmepa 15. Haiitu 1Ba 351emMeHTa MaccuBa, Cymma KOTO-
pbIX Hanbosee OIM3Ka K JTaHHOMY YHCITY.

Jlan maccuB pazmepa 15. HaliTu HoMepa qByX OnnkalIIuX 4yncen U3 3TOro MacCuBa.

Jlan nenouuncieHHbli MaccuB pasmepa 15. Onpenennts MakCUManbHOE KOJIMYECTBO €TI0 OAUHAKO-
BBIX DJIEMEHTOB.

Jlan nenouuncieHHbli MaccuB pasmepa 20. YaauTh U3 MacCuBa BCE DJIEMEHTHI, BCTPEYAIOIIM-
ecsl MeHee JIByX pas3, 3aTeM OoJiee IByX pa3, 3aTeM POBHO JIBa pa3a, 3aTeM POBHO TPHU pasa.

Jan nenouuncieHHblii MaccuB pasmepa N. Eciu OH SBJISETCS IEPECTAHOBKOM, TO €CTh COAEPIKUT
Bce uncaa oT 1 1o N, To BeiBecTH 0, B IPOTUBHOM CJIy4yae BBIBECTH HOMEP MEPBOrO HEIOMYCTH-
MOT0 3JIEMEHTA.

Han maccuB pasmepa N. [IpeobpazoBarh €ro, BCTaBUB MePe]] KaXIbIM MOJIOKUTEITHHBIM JIEMEH-
TOM HYJIEBOH JIEMEHT; IOCJIE KaKJI0T0 OTPULIATEIBHOTO HYJIEBOM 3JIEMEHT.
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22. Jlan nienovyncieHHbld MaccuB pazmepa N. HazoBewm cepueti Tpynmy noapsia UAymAX OJMHAKOBBIX
9JIEMEHTOB, a JUTMHOM CEPUU — KOJHYECTBO 3TUX 3JICMEHTOB (JIJIMHA CEPUH MOXET ObITh paBHa 1).
BriBecTr MaccuB, coaepKaliui JJIMHBI BCEX CEPUI UCXOJHOTO MacCHUBa.

23. Jlan nenouncnennabiit MmaccuB pazmepa N. [IpeoOpa3zoBaTh MaccuB, yBEIHMYUB KXKAYIO €TI0 CEPUIO
Ha OJIVH 3JIEMEHT.

24. Jlan uenouyucieHHblii MaccuB pasmepa N. IIpeoOpazoBaTh MaccuB, YBEIMYUB TIEPBYIO  CEPHUIO
HauOOJIbIICH JUIMHBI HA OJIUH 3JIEMEHT.

25. Jlan nienoyuciieHHbIH MaccuB pazMepa N. BcTaBuTh nepen Kax0i cepueil HylIeBO JIEMEHT.

Ha3zoBeMm cepueii rpynmy noapsii HAyIHX OJUHAKOBBIX 3JIEMEHTOB, a AJIUHOI cepuu —
KOJINYECTBO ITHX 3JIEMEHTOB (JIUIMHA CEPHM MOKeT ObITH paBHa 1).

26. Jlano uucio k u nienouncieHubiii MmaccuB pa3mepa N. [ToMeHATh MecTaMu HIEpBYIO U K-10 cepuu
maccuBa. Eciu cepuii B MaccuBe MeHbIIe k, TO BEIBECTH MacCcUB 0€3 U3MEHEHUH.

27. ano umuciio k v neiovnciaeHHbli MaccuB pa3Mepa N. Y 1auTh U3 MaccuBa BCe CEPUH, UTHMHA KO-
TOPBIX MeHbIIIE K.

28. lano uucino k u nenouncineHHbiii MaccuB pazmepa N. 3aMEHHUTh KOKAYIO CEPUI0, JUIMHA KOTOPOM
MeHbIIe K, Ha OJIUH HYJICBOH JIECMEHT.

29. lan maccuB pazmepa N. BoiBecTH MHJIEKCHI MacCuBa B TOM MOPSAKE, B KOTOPOM COOTBETCTBYIO-
M€ UM 3JIEMEHTHI 00pa3yI0T BO3PACTAIONIYIO TOCIEI0BATEIBHOCTb.

30. YnopsounTts MaccuB pazmepa N 10 BO3pacTaHHIO, a 3aTeM 110 YOBIBaHUIO.

31. Jlansr nBa MaccuBa A u B pa3zmepa 5, 3JIeMEHTBHI KOTOPBIX YIOPSI0YEHBI TI0 Bo3pacTtanuto. O0b-
€IMHUTH 3T MAaCCHUBBI TaK, YTOOBI PE3yJIbTUPYIOIIUI MACCHB OCTAJICS YIIOPSIIOUCHHBIM.

32. lar maccuB pa3mepa 20. BriBecTr MHIIEKCHI MacCHUBa B TOM IMOPSAKE, B KOTOPOM COOTBETCTBYIO-
IIME UM AJIEMEHTBI 00pa3yrOT YOBIBAIOIILYO MOCICAOBATEILHOCTb.

JIByMepHbIe MAaCCHBbI (MATPHUIIbI)

1. Jano uucno K (0 <k < 11) u matpuua pasmepa 4 X 10. Haiitu cymmy U npou3BeZiCHUE 3JIEMEH-
TOB K-ro crosbiia JaHHOW MaTpPHIIBL.

2. Jlana maTpuna pasmepa 5 X 9. Haiftu cyMMBI 2JIEMEHTOB BCEX €€ YETHBIX CTPOK, a 3aTe€M BCEX €e
HEYETHBIX CTOJIOIOB.

3. Hana marpuma pasmepa 5 X 10. Haiftn MEHUMaNbHOE 3HaYEHUE B KAXKIO0H CTPOKE, a 3aTeM MaKCH-
MaJIbHOE 3HaYEeHUE B KaXKJIOM CTOJIOIIE.

4. Jlana matpuna pasmepa 5 X 10. B kaxm0l cTpoke HalTH KOJMYECTBO JIEMEHTOB, OOJIBIINX CPeI-
HEro apu(MEeTHUECKOTO BCEX AJIEMEHTOB 3TON CTPOKH, a 3aTEM B KaXKJOM CTOJIOIE MEHBILINX Cpe.l-
HEro apu(pMeTHyecKoro BCeX JIEMEHTOB 3TOT0 CTOIOLA.

5. Jlana matpuna pasmepa 5 X 10. IIpeoOpazoBaTh MaTpHily, IHOMEHSIB MECTaMH MHUHHMAJIbHbIHI
1 MaKCHUMaJIbHBIN 3JIEMEHT B KaX/10M CTPOKE, a 3aTeM CTOJIO1IE.

6. Jana marpuua pazmepa 5 X 10. Haiitu MuHMManbHOe 3HaU€HHE CpeAM CYMM 3JIEMEHTOB BCEX ee
CTPOK U HOMEpP CTPOKH C 3TUM MUHHMAJIbHBIM 3HAYCHHEM.

7. Jana matpuna pazMepa 5 X 10. HaliTu MakcuManbHbII cpei MUHUMAIIBbHBIX 3JIEMEHTOB KaXKJ101
CTPOKH , a 3aT€M CTOJIOIIA.

8. Jlana uenouuncienHas MaTpuua pasmepa 5 X 10. BeiBecTu HoMep ee nepBoii CTPOKH, COepIKAIIETo
PaBHOE KOJMYECTBO MOJIOKUTEIBHBIX U OTPUIATENLHBIX AJIEMEHTOB (HyJIEBbIE SJIEMEHTHI HE YUH-
ThIBatoTCs). Eciu Takux cTpok HeT, To BbiBecTH 0.

9. [ana matpuna pasmepa 5 X 10. BeiBecTn HOMep ee mocieIHed CTPOKH, COJIEPIKAIIEero TOJIBKO IM0-
JIOXKUTEIbHBIE 371eMeHThl. Eciu Takux cTpok HeT, To BbiBecTH 0.

10. lana nenouncienHas Matpuna pazmepa M X N. Paznudnbie cTpoku (CTONOIBI) MATPHUITBI HA30BEM
MOXOXKUMH, €CITH COBHAJAIOT MHOXKECTBA YHCEJ, BCTPEUAIOUIUXCSA B 3TUX CTPOKax (CTONONax).
HaiiTn kommuecTBO CTPOK, MOXO0KUX HA IEPBYIO CTPOKY.

11. Jlana nenouuncnenHas marpuna pazmepa M X N. HaliTu konndecTBo ee CTpOK, BCE 3JIEMEHTHI KO-
TOPBIX Pa3IUYHBL.
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12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25

26.

27.

28.

29.

30.

31.

32.

. Jlana nienouncienHas marpuia pazmepa M X N. BeiBecTrt HOMEp ee IepBoit CTPOKH, COACPIKAIIETO
MaKCUMaJIbHOE KOJIHMYECTBO OJAMHAKOBBIX dJIEMEHTOB.

Jlana xBazipaTHas MmaTpuiia nopsiaka M. Halitu cymmy 37€MEHTOB €€ IJIaBHON M MOOOYHOMN qraro-
HaJIH.

Jlana kBazpaTtHast MaTpuiia nopsaka M. HaliTu cyMMBbI 2JIeMEHTOB €€ AuaroHaliei, napaiesibHbIX
TJIaBHOM (HaYMHAas ¢ 0JJHOJIeMeHTHOM auaronanu A[l,1]).

Jlana kBazgpaTHast MaTpuiia nopsiika M. BeiBecT MUHUMAaNIBbHBIE U3 3JIEMEHTOB KaXXI01 ee Juaro-
HaJTW, TapaJUIeIbHON TTOO0YHOM (HAaUYMHas C OIHOIEMEeHTHO! nquaronanmu A[l,1]).

Jlana xBaJipaTHas MaTpulla nopsaka M. 3aMeHUTh HYJISIMH 3JIEMEHTHI MaTPUIIbI, JIeKaIIHe HUXKE
[JIaBHOW JIUAarOHaJu.

Jana kBazgpaTHasi MaTpuiia nopsiika M. 3aMeHUTh HYJISIMU 3JIEMEHTBHI, JISKAIUe OJHOBPEMEHHO
BBIIIIE TTIABHOW TMAroHajM (BKJIIOYAs 3TY IUaroHajb) U BhIIIE MOOOYHON TUAroHaH (TakKe BKITIO-
Yasi 3Ty IMaroHab).

Jlana xBaapaTHas Matpuia nopsaka M. 3epKaabHO OTPa3HUTh €€ AJIEMEHThl OTHOCHTEIBHO TOpH-
30HTAJIbHON OCH CUMMETPUU MaTPUIIBL.

Jlana kBagparnas Mmarpunia nopsigka M. [losepuyTs ee Ha 90 rpagycoB B OJIOKUTEIHLHOM HalpaB-
JICHUHU.

Jana marpuna pasmepa 5 X 10. BeiBecTu KOJMYECTBO CTOJIONOB, 3JIEMEHTHI KOTOPBIX MOHOTOHHO
yOBIBAIOT.

Jana marpuna pasmepa 5 X 10. HaliTu MUHUMAIBHBIN Cpeau 3JIEMEHTOB TE€X CTOJIOIOB, KOTOPHIE
yHOpSAOYEHBI JTUOO MO0 BO3pacTaHUIO, MO0 1o yObiBaHu0. Ecnu Takue cTondubl OTCyTCTBYIOT,
To BBIBecTH 0.

Hanbl nBa uncia k1 u k2 u matpuna pazmepa 4 X 10. [TomeHaTs MmecTamu CTOIOLBI MATPHIIBI C HO-
mepamu k1 u k2.

Jana matpuna pazmepa 5 X 10. [ToMeHsATs MecTaMU CTOJIOIBI, COACpKAIINE MUHUMAIBHBIN 1 MaK-
CUMAJIBHBIN 3JIEMEHTBI MaTPHIIBI.

Hana matpuna pazmepa 5 X 10. [Tomenste Mmectramu ctonber ¢ HomepoM 1 U mocneaHuit u3 cTono-
1L[OB, COZIEpPKAILUX TOJIBKO MOJIO)KUTEIbHBIE DIIEMEHTHI.

. lano gucio k u marpuia pasmepa 4 X 10. Yaanuts croabder; MaTpHIlbl ¢ HoMepom K.

Jana marpuna pasmepa 5 X 10. Yaanuts cronber, coaepkamuii MaKCUMaJIbHBIA 3JIEMEHT MaT-
PUIIBL.

Jana matpuna pazmepa 5 X 10. Y ganute Bce CTOI01IBI, COJIEpIKaIIIE TOIBKO MOJIOKUTEIbHBIE dJIe-
MEHTBHI.

Hano uncno k u matpuna pasmepa 4 X 9. Ilepen cronOiiom MaTpuiibl ¢ HOMEPOM K BCTaBUTh CTOJ-
Oell U3 HyJeH.

JHana matpuna pazmepa 4 X 9. IlpoayO0aupoBarh CTOIOEI] MATPHIIBI, COACPIKAITUI €€ MaKCUMaJTb-
HBIU JJIEMEHT.

Jana matpuiia pazmepa 5 X 9. [locne mociaeanero cTondia, colepkamero ToIbKO MOJIOKUTETb-
HBIE 3JIEMEHTBI, 100aBUTh CTOJIOELL, COCTOSAIMN U3 €IUHUIL.

Jlana uenouncnennas matpuia pazmepa M X N. Haiftu snemMeHT, SBISIOMUICS MaKCUMaIbHBIM
B CBOEH CTpPOKE U MUHHMAJIBHBIM B CBOEM cToJIOIe. Ecnu Takoit aneMeHT 0TCyTCTBYET, TO BbIBE-
ctu 0.

Hana matpuia pazmepa M X N. [TomeHsTh MecTaMu €€ CTONOIBI TaK, YTOOBI UX MaKCHMAalbHBIC
3JIEMEHTHI 00pa30BhIBAIM BO3PACTAIOIIYIO MTOCIEI0BATEIHHOCTb.

MHuoskecTBa

I[aHa HEIyCTad MOCICA0OBATCIIbHOCTE COCTOAIIAA N3 HCKOTOPBIX 6}/KB PYCCKOTO, JTJATUHCKOT' O

andasura, yncen. Hameuarats:

1. Bce riacHble OyKBBI pyccKoro andaBura;

2. BCE «TTacHBIe» OYKBBI JATHHCKOTO ajl(aBuTa;

3. Bce corjacHble OYKBBI pycCKOro angaBuTa;

4. Bce «coriacHbIe» OYKBBI, TJATHHCKOTO ali(paBuTa;
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BCE 3BOHKHE COTJIACHBIE OYKBBI pyCCKOTO andaBuTa;
BCE IIyXHE COTJIaCHbIE OYKBBI, pyCCKOTO andaBuTa;
Bce 4ETHBIC U PBI;

BCE HEUETHBIE IU(PHI;

NGO

Crpoknu.

3amanue | mpemIokeHo I pelieHuss BCeM BapuaHTaM. 3aJaHusl U3 MyHKTOB 2 U 3 BhIOMpa-

I0TCSI 10 HOMEPY BapHaHTA.

3apanue 1. [lan Texct. Mexay cOCeTHUMHU CIIOBaMHU - HE MEHEEe OJIHOTO Tpoderna, 3a MocIe -

HHUM CJI0BOM - Touka. HamegyaTaTs Bce CJIOBA, OTJIMYHBIC OT IMOCJIICAHCTO CJIOBA, MPCABAPUTCIIBHO IIPC-
06p330BaB KaXX10€ U3 HUX 110 CICAYIOUIEMY IIpaBUIIY:

a) IepeHecTH MepByr0 OyKBY B KOHEI CIIOBA;

0) rmepeHecTy MOCJICIHIO OYKBY B HA4aJIO CJIOBA;

B) YJIQJIHUTh U3 CJIOBA BCE MOCIEAYIONINE BXOXKICHUS ITEPBOM OYKBHI,
T') YIQJIUTh U3 CJIOBA BCE MPEIBIIYIIIE BXOXKICHUS MTOCIICAHEH OYKBBI,
1) OCTaBHUTh B CJIOBE TOJIKO MEPBBIC BXOKICHUS KaKI0W OYKBHI,

€) €CIIM CJIOBO HEUETHOH [UTMHBI, TO YIAIUTh €0 CPEIHIOK0 OYKBY.

PacuerHo-rpaduyeckas padora 4.

Ipoueaypsl u GpyHKUIMU

B 3aganusx nanHoi nmoArpymnsl TpeOyeTcs: peain30BaTh MPOLEayphl WiId PyHK-

UM C YUCIIOBBIMH TTapameTpamu Trra integer u real. BxoaHbie mapamMeTpbl 3THX THIIOB
OOBIYHO OIMUCHIBAIOTCS KaK mapaMeTpbl-3HAYCHUA.

1.

Omnucarts npouenaypy Minmax(A,B), 3anuceIBaronyo B IEPEeMEHHYI0 A MUHUMAaJIbHOE U3 3HAUe-
Huil A u B, a B nepemennyto B — makcumanbHoe U3 3THX 3HaueHU (A u B — BelecTBeHHBIE
napaMeTpbl, SBJISIONINECS OAHOBPEMEHHO BXOHBIMU U BHIXOAHBIMU). ICIIONB3YsI YEThIpE BHI30BA
9TOU TIPOIEAYPHI, HANTH MUHUMAIBHOE  MakcuMalibHOe u3 uncen A, B, C, D.

Onucats pynkuuro Min(A,B,C) BemecTBEHHOT0 TUIIA, HAXOIANTYI0 MUHUMAIbHOE U3 TPEX BeEllle-
ctBeHHBIX yncen A, B u C. C moMoripio 3Toi PyHKIIMU HAlTH MUHUMAaJIbHBIE 13 HabopoB (A,B,C),
(A,B,D), (A,C,D), ecmu nansl uucna A, B, C, D.

Onucars @ynkuuo Max(A,B,C) BeniecTBEHHOro THIA, HAXOAIIYI0 MaKCUMaIbHOE U3 TPEX Be-
niectBeHHbIX uncen A, B u C. C nomomnipio 3Toil QpyHKIMK HATH MaKkCUMalbHBbIE M3 HaOOpPOB
(A,B,O), (A,B,D), (A,C,D), ectm nans uncna A, B, C, D.

Ucnoneiys ¢pynkuuto Min(A,B,C), onucars npouenypy Minl(A,B,C,D) BemecTBeHHOro THMA,
HaXOZIIYI0 MHHUMAaIbHOE U3 YeThlpex BemecTBeHHbIX uncen A, B, C u D. C nomoripio sToi
byHKIMM HaTH MHUHUMabHBIE W3 Habopo (A,B,C,D), (A,B,C.E), (A,C,D,E), ecnu nanb
guciaa A, B, C, D, E.

Ucnone3ys ¢pynkuuto Max(A,B,C), onucars npouenypy Max1(A,B,C,D) BemecTBeHHOro THIIA,
HAXOAIIYI0 MaKCUMalIbHOE W3 4eThIpex BemecTBeHHBIX yucen A, B, C u D. C noMompio sToi
dbyHKIIMM HaWTH MakcuMainbHble u3 HabopoB (A,B,C,D), (A,B,C.E), (A,C,D,E), ecnmu manbl
guciaa A, B, C, D, E.

Opranu3oBath BBOJ| 2JIEMEHTOB MHOKECTB A 1 B. [IpoBepuTh COBNaIalOT WJIM HE COBIAIAIOT
MHO>KECTBA; SBISETCS JIU OJTHO MHOXKECTBO TIOJIMHOKECTBOM JIpyroro. BeiBecTu 00a MHOXKECTBA.
Opranu3oBath BBOJI 2JIEMEHTOB MHOKeCTB A 1 B. BrinosiHuTe Ha i MHOKECTBAMU ONEPALINH T1e-
pecedeHus, o0beAMHEHUS U pa3HOCTH. [lomydeHHbIe pe3yabTaThl BHIBECTH B BUJIE HOBBIX MHO-
JKECTB Ha SKpaH.

OpraHu3oBath BBOJ| 2JIEMEHTOB MHOKECTB A M B. BrINMoSHUTE HAJ MHOXKECTBaAaMU ONEpallun: =,
<>, <=, >=, IN. BriBecTu Ha 3kpaH 00a MHOKECTBA U MOTYUYCHHBIE Pe3yIbTaThl pa0OTHI HAJ MHO-
JKECTBaMH.
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BoruncnuTh 3HaUeHNE 33JaHHOTO BBIPAYKEHUS, HCTIONb3YsI MPOLIETYPhl U (HYyHKIUH.

z=|(COSb+6|+e( N |(C05b+6|+6 _

cosb+6)?

a a
In‘6x3—4‘
10 y =————+tg(In6x° -4+ 4);
‘6x3—4‘
at ea+3b - .
11. z=¢*® _cosm_m,
\(sin2 b_1o\ _ ‘(Sinz b—10\
12. x=————+In|(sin® b-10]+ {{ ———— +5;
> 5
13 v X5 X5 | s,
"7 cosb+4  |cosb+4| ,
‘(Sin2b+6‘ . ‘(Sinz b+6‘
14. AR — N L b+e+ctg A IS ;
3b -
2 _ 9 ~
15, y:‘{/cos (In6x—1/+1) +cos® (Inj6x—1| +1) ;

Inj6x—1]+1

PacuerHo-rpaguyeckas padora S.
3anucw.

BapuaHT 3a/1aHus1 COOTBETCTBYET HOMEDY.

16.a) Ommcats cTpyktypy ¢ umeneM STUDENT, coxepikarnryro ciemyromnue moJis:

— NAME- dbamunus u vHUTIUAEI;
— Howmep rpymnmsr;
— VYcneBaeMoCTb (MacCUB U3 ISATH JIEMEHTOB).
b) Hanmcars nporpaMmy, BBIITOJIHSIOIIYIO CIEIYIOIINE JEHCTBUS:

— BBoj ¢ ki1aBuaTyphl TaHHBIX B MACCUB, coCTOSIIMM u3 Aecsatu cTpykTyp tuna STUDENT; 3a-

IIUCH OJOJIPKHBI OBITh YHopAA0YCHBI 110 BO3pACTAHNIO HOMEpA I'PYIIIILI;

— BBog Ha aucriei (l)aMI/IJ'II/Iﬁ W HOMCPOB I'pymIl I BCEX CTYACHTOB, BKIIFOYCHHBIX B MACCUB,

eclu cpeaHuit 6amn ctyneHTa oonpie 4,0;
— Eciu Takux CTyIeHTOB HET, BBIBECTH COOTBETCTBYIOLIEE COOOIIEHNUE.
2. a) Onmcats ctpykrypy ¢ umeHneM STUDENT, comepskamiyto cieayromnme mous:
— NAME- dbamunvs u MHUITHATTBI;
— Howmep rpynmsr;
— VYcneBaeMoCTh (MacCUB U3 MATH JIIEMEHTOB ).
b) Hanucats nmporpammy, BHIIOJIHSIOILYIO CIeIyIOIINE 1eHCTBHS:

— BBoj ¢ KJ1aBHaTyphl JaHHBIX B MacCHB, COCTOALMH U3 Aecatu cTpykTyp tuna STUDENT; 3a-

MIMCH JIOJKHBI OBITH YIIOPSIIOYEHBI 110 BO3PACTaHUIO CpeIHEro Oaia;

— BBox Ha qucrieit ¢paMumuii 1 HOMEpPOB TPYIIIT JJIS BCEX CTYICHTOB, UMEIOIINX OIEHKH 4 U 5;

— Eciu Takux CTyI€HTOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIICHNUE.

3. a) Omucats cTpykTypy ¢ umeHeM STUDENT, copep kaliyro ciIe Ty oIIne moJis:
— (aMuIUsS ¥ MHULHAIIBI;
— Howmep rpynmsr;
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17.

YcneBaeMocTh ( MACCHUB U3 TSITH DJIEMEHTOB ).
b) Hanucars nporpaMmy, BBIITOJIHSIOILYIO CIEIYIOIINE JEHCTBUS:
BBoja ¢ ki1aBuaTyphl JaHHBIX B MACCUB, COCTOSIIMX U3 AecsaTu cTpykTyp Tuna STUDENT; 3a-
MIUCH JIOJDKHBI OBITH YIIOPSIIOYEHBI 110 an(aBuTy;
BriBoa Ha qucruielt pamMuiiuii 1 HOMEpPOB IPYII Ui BCEX CTYACHTOB, UMEIOIIUX XOTs ObI OHY
OLICHKY 2;
Ecnu Takux CTyZCHTOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIICHHUE.
4. a) Onucatb ctpykTypy ¢ umeHeM STUDENT, coaepkalnyro ciemyromue moss:
Ha3Banune nmyHkTa Ha3Ha4YeHMS peiica;
Howmep peiica;
Tun camouera.
b) Hanucars nporpaMmy, BBIITOJHSIONIYIO CIEIYIOIINE JEHCTBUS:
BBox ¢ kiaBuaTypsl JaHHBIX B MacCHB, COCTOSIIIMN K3 ceMu 3iaeMeHToB Turna AEROFLOT;
3aMMCH JOJHKHBI OBITh YIOPSIOYSHBI IO BO3PACTAHUIO HOMEpA peiica;
BriBoa HA SKpaH HOMEPOB PEHCOB M TUIIOB CaMOJIETOB, BBUICTAIOIIUX B IMMYHKT Ha3HAYEHUS,
Ha3BaHUE KOTOPOIr'O COBIAJIO C HA3BAaHUEM, BBEJICHHBIM C KJIIABUATYpHI;
Ecnu takux peiicoB HET, BbIIaTh Ha TUCIUICH COOTBETCTBYIOIIEE COOOIICHUE.
5. a) Onucats ctpyktypy ¢ umeHem AEROFLOT, conepikaiiyto ciaeayromue mosis:
Ha3Banue myHkTa Ha3HA4YCHHS peiica;
Howmep peiica;
Tun camodera.
b) Hanmcars nporpaMmy, BBIIOJIHSIOIIYIO CIEIYIOIINE JEHCTBUS:
BBoa ¢ knaBuaTypbl JaHHBIX B MacCuB, cocTosimuil u3 cemu sneMeHToB tuna AEROFLOT;
3aMyCy JOJHKHBI OBITh pa3MeIlleHbl B ali(haBUTHOM MOPSAKE MO HA3BaHHUSIM IyHKTOB Ha3Haye-
HUS,
BriBoj Ha 2KpaH MyHKTOB Ha3HAYCHUS U HOMEPOB PEHCOB, 00CITYKUBAEMBIX CAMOJIETOM, THIT
KOTOPOT'O BBEJEH C KJIaBUATYPBHI;
Ecnu Takux peiicoB HET, BbIIATh Ha TUCIUICH COOTBETCTBYIOIIEE COOOIIEHNE.
6. a) Ommcats cTpykTypy ¢ uMeHeM WORKER, comepxariryro ciieyromnme mois:
daMuIus ¥ UHUIMAIBI PAaOOTHHUKA;
Hazpanme 3aHnMaeMoi TOJDKHOCTH,
['ox moctymnenus Ha paboTy.
b) Hanwmcate nporpaMmy, BBITOJIHSAOIIYIO CIEAYIOIINE AEHCTBUS:
BBoj ¢ kmaBMaTyphl TaHHBIX B MacCHUB, cocTosAmui u3 aecatu ctpykryp tuna WORKER; 3a-
MIUCH JIOJDKHBI OBITH Pa3MeIleHb 1o andaBuTy;
BriBoa Ha nucruieit pamummii paboTHHKOB, Yell cTak paboThl B OpraHU3aIH MPEBBIIIACT 3HA-
YeHUe, BBEJICHHOE C KJIAaBUATYPHI;
Ecnu Takux paGOTHHUKOB HET, BEIBECTH Ha JUCIUICH COOTBETCTBYIOIIEE COOOIICHUE.
7. a) Onucats cTpyKTypy ¢ uMeHeM TRAIN, conmepikalnyro cieayronue mois:
HasBanue nyHkTa Ha3HAYEHUS;
Howmep noesna;
Bpewms otnipaBnenusi.
b) Hanucars nporpaMmy, BBIIOJHAIONIYIO CIETYIOLIUE ACHCTBUS:
BBoa ¢ knaBUaTypsl JaHHBIX B MacCHB, COCTOSIIIMN U3 BOChMU 3nieMeHTOB Tumna TRAIN; 3a-
MIACH JOJKHBI OBITH pa3MeNeHbl B aji()aBUTHOM TOPSJIKE 110 HA3BaHUSAM ITyHKTOB Ha3HAYCHUS;
BriBo Ha skpaH HHGOPMALIMIO O MOE3/1aX, BpeMs OTIPaBICHUSI KOTOPHIX BBEJECHO C KJIaBHa-
TypBL,
Ecnu Takux moe3oB HET, BBIIATh HAa TUCIUICH COOTBETCTBYIOIIEE COOOIIEHNE.
a) Onucats cTpykTypy ¢ umeHeM TRAIN, comepxkaniyro cieayroniiue moss:
Ha3Banue myHkTa Ha3HA4YCHHUS;
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Howmep noesna;
Bpewms otnpaBneHus.
b) Hanucars nporpaMmy, BBIITOJIHSIOILYIO CIEIYIOIINE JEHCTBUS:
BBoj ¢ kiaBuaTypel JaHHBIX B MacCHUB, COCTOSIIMM 13 BochbMU 31eMeHTOB Tuna TRAIN; 3a-
IUCH JIOJKHBI OBITh YIIOPSIOUYEHBI 10 HOMEpaM M0€e3/3;
BeiBoJ Ha 3KkpaH MHPOPMALIUIO O II0€3/1aX, HANPABJIAIOLIMXCS B IIyHKT, HA3BaHUE KIIaBUATYpPbl
KOTOPOI'0 BBEJCHO C KJIABUATYpBHlI;
Ecnu Takux moe3noB HeT, BBIAATh Ha JUCIUICH COOTBETCTBYIOIIEE COOOIIECHHE.

. a) Onucatp cTpykTypy ¢ uMeHeM TRAIN, conepkaniyro cieayroniue mois:

HaszBanue nyHkTa Ha3HaA4YCHUS;
Howmep noesna;
Bpewms otnipaBnenusi.
b) Harmucatp nmporpaMmy, BBITOJHSIONIYIO CIICTYIONTUE ACHCTBUS:
BBoj ¢ kiaBUaTyphl TaHHBIX B MACCUB, COCTOSIIIMNA U3 BOCbMHU 3ieMeHToB Thuna TRAIN; 3a-
MIACH JTOJDKHBI OBITH YIIOPSA0YEHBI IO HOMEpaM MOoe30B;
BriBoa Ha skpanH uHpOpMAIHK O TOE3]Ie, HOMEP KOTOPOTO BBEACH C KIIaBUATYPHI;
Ecnu HeT Takux 1moe3ioB, BEAATh HA IUCIUIEH COOTBETCTBYIOIIEE COOOIIICHUE.

. a) Onucatb cTpykTypy ¢ uMmeHeM MARSH, conepxariyto cieayronue nos:

HazpaHue Ha4aIbHOTO IyHKTa MapIIpyTa;
HazpaHne KOHEYHOIO IIyHKTa MapIlIpyTa;
Howmep mapuipyra.
b) Hanucats nmporpammy, BBIIOJHSIIOILYIO CEIyIOIIUE 1eHCTBUSL:
BBoJ ¢ ki1aBuaTyphel JaHHBIX B MACCUB, COCTOSLIUMI M3 BocbMU 3neMeHToB Tuna MARSH, 3a-
IIUCH JIOJKHBI OBITH YIOPSIIOYEHBI 10 HOMEpaM MapuIpyTOB;
BriBo1 Ha SKpaH HHPOPMALIUU O MapIIPyTEe, HOMEP KOTOPOTO BBEJICH C KIIABUATYPHI;
Ecnu Takux MapiipyToB HET, BbIIaTh Ha JUCILIEH COOTBETCTBYIOIIEE COOOIIEHUE.
11. a) Onucats cTpykTypy ¢ umeHeM MARSH, conepkarityro ciaenyromue moss:
HazpaHne Ha4aIbHOTO MMyHKTa MapILIpyTa;
HazBaHne KOHEYHOrO IIyHKTa MapuIpyTa;
Howmep mapuipyra.
b) Hanucats nmporpammy, BBITOJHSIONLYIO CeTyIOIIUe 1eHCTBUS:
BBoJ ¢ ki1aBuaTyphel JaHHBIX B MACCHUB, COCTOSILIUI M3 BocbMH 3eMeHToB Tuna MARSH, 3a-
IIUCH JIOJKHBI OBITH YIIOPSIIOYEHBI 10 HOMEpaM MapuIpyTOB;
BriBoa Ha sKpaH nHpOpMauu 0 MapuIpyTe, KOTOPBIM HAUWHAETCS WM KOHYAETCS B IYHKTE,
Ha3BaHHME KOTOPOTO BBEACHO C KIIABUATYPHI;
Ecnu Takux MapupyToB HET, BbIIaTh HA IUCIUIEH COOTBETCTBYIOIIEE COOOIIEHHUE.
12. a) Onucate cTpyktypy ¢ umenem NOTE, copeprkariyro cieayromnme mos:
damMuann, UM,
Howmep Tenedona;
JleHb poxJieHust ( MAaCCUB M3 TPEX YUCEll ).
b) Hanwucate nporpaMMy, BHIOJHSIONLYIO CIIEAYOIINE AEHCTBUS:
BBoj ¢ Ki1aBHaTyphl JaHHBIX B MACCHUB, COCTOSAIINI U3 BOCbMU 1eMeHTOB Thia NOTE; 3anucu
JIOJKHBI OBITH YIOPSIOUEHBI TIO AaTaM JTHEH pOXKAeHUS;
BriBoJ1 Ha 3KpaH HH(pOpMAIMK 0 YeloBeke, HoMep TeleOoHa KOTOPOro BBEJCH C KIaBUATYPHI;
Ecnu Takoro HeT, BBIAATH HA JUCIIIEH COOTBETCTBYIOIEE COOOIEHHE.
13. a) Onucarte ctpykrypy ¢ mmeneM NOTE, comepkaniyro clieayromue mos:
damMuum, UMs;
Howmep Tenedona;
JleHb poxieHust ( MaCCUB M3 TPEX YUCE ).
b) Hanmcatps nmporpaMmy, BBITOJIHSAIONIYIO CIEAYIOIINE AeHCTBUS:
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— BBoJ ¢ KJ1aBHaTyphl JAHHBIX B MACCUB, COCTOSLIUMN 13 BochbMU 3eMeHToB Tuiia NOTE; 3anucu
JIOJKHBI OBITH pa3MeIleHbl 10 alihaBUTY;

— BrIBoJ Ha SKpaH MHPOPMAITIH O JIFOJSX, YbH JHHU POXKACHUS MIPUXOISITCS HA MECSI], 3SHAUCHUE
KOTOPOT'O BBEJICHO C KJIaBHATYPHI;

— Ecnum takoro HeT, BBIIATh HA JUCIUICH COOTBETCTBYIOIIEE COOOIICHHUE.
14. a) Onucars crpykrypy ¢ umeneM NOTE, conepaxaliyto cieayromnue nos:

— damMunuu, UM,

— Howmep Tenedona;

— JleHb poxaeHus ( MACCUB U3 TPEX YUCEN ).

b) Hamucarp nporpaMmy, BHIMOJHSIONIYIO CISAYIOIINE TCHCTBHS:

— BBoJ ¢ KJ1aBUATYpBI JAHHBIX B MACCUB, COCTOAIIMI U3 BochbMHU 31eMeHTOB Tunia NOTE; 3anucu
JTOJDKHBI OBITH YIIOPSIIOUEHBI IO TPEM TIEPBBIM U pamM HoMepa TenedoHa;

— BrIBo Ha 3KpaH nHGOPMAIIMH O JIOJAX, Ybs (pamMuKs BBeJeHA C KJIABUATYPHI;

— Ecnu Takoro HeT, BBIIaTh HA JUCIUICH COOTBETCTBYIOIIEE COOOIICHHUE.

20. a) Onucatb cTpyKTYpy ¢ uMeHeM ZNAK, conepikamryro cieayromnue mos:

— damMmiaus, UM,

— 3Hak 3o041aKa;

— Jlenb poxneHus ( MaccUB U3 TPEX YHUCEN ).

b) Hanucate nmporpaMmy, BBITTOTHSIONLYIO CIIEAYIONINE ACHCTBUS:

— BBoJ ¢ k1aBUaTyphI IaHHBIX B MACCUB, COCTOAIIUHN U3 BOCbMHU 311eMeHTOB Tura ZNAK; 3anucu
JOJKHBI OBITH YIIOPSAIOUYEHBI 10 J1aTaM JTHEH POXKICHUM;

— BrIBoj Ha 9kpaH uHGOpPMAIH O YeTIOBEKe, Ubs (haMuIIKsl BBEICHA C KIaBUATYPbL;

— Ecnu Takoro HeT, BbIJaTh Ha JUCIUIEH COOTBETCTBYIOIIEE COOOIIEHUE.

21. a) Onucatb CTpyKTYpy ¢ uMeHeM ZNAK, conepkairyro Cieayronue mos:

— damvunaus, ums;

— 3mnak 3oauaka;

— JleHb poxaeHus ( MacCUB U3 TPEX YHUCEI ).

b) nanucate nmporpaMmy, BBITTOTHSIONLYIO CIIEAYIONINE AEHCTBUS:

— BBoJ ¢ k1aBUaTypbl ITaHHBIX B MACCUB, COCTOSIIIIMMA U3 BOCbMU 311eMeHTOB Tuna ZNAK; 3anucu
JOJIKHBI OBIThH YIIOPSIOUEHBI 110 1aTaM JTHEH POXKIACHUN;

— BrIBo Ha dKpaH MHPOPMAINH O JOAX, POJAUBIINXCS MO 3HAKOM, HAUMEHOBaHHE KOTOPOTO
BBEJICHO C KJIABUATYPBHI;

— Ecnu takoro HeT, BBIJIaTh HA JUCIUICH COOTBETCTBYIOIIEE COOOIICHHE.

PacuérHo-rpaguueckas padora 6
Oobs1acTi BUAMMOCTH NePEeMEHHbIX. 3aMbIKAHUA U ACKOPATOPbI QYHKIUIA.

3ananue 1. Mcnonb3ys 3ambikaHust QyHKIHM, ONIpeIenuTe BIOKEHHYO (PyHK-
IIUI0, KOTOpast Obl yBEIMUYMBaja 3HaU€HUE NIepeJaHHOrO TapaMeTpa Ha 5 U BO3Bpa-
11aja Obl BBIYUCICHHBIN pe3ynbTaT. Bei30BUTE BHEHIHIOW (DYHKIMIO JUIS MTOJTYYEeHUS
CCBUIKM Ha BHYTPEHHIOIO (DYHKIIHIO U IPUCBOMTE €€ IepeMEeHHOM ¢ uMeHeM cnt. 3a-
TEM, BBI30BUTE BHYTPEHHIOI (DYHKIIMIO Yepe3 MepeMEeHHYI0 cnt co 3HadeHneM k, BBe-
JICHHBIM C KJIaBHATYPBHI.

3ananue 2. O0bsaBUTE QYHKIUIO C UMEHEM get sq, KOTopasi BRIYUCIISET 10~
a1b MPSMOYTOJIBHUKA TT0 ABYM mapamerpam: width u height — mmpuna u BeicoTa
NPsIMOYTOJIbHUKA U BO3BpallaeT pe3yabTaT. Onpenenure A1eKopaTop Juist 3ToM QyHK-
1y ¢ uMeHeM (BHemHel ¢pynkiun) func show, KoTopbiii 0TOOpaXkaeT pe3yJbTaT Ha
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’KpaHe B BUJIe CTpoKH (0e3 kaBpiuek): "[lnomans npssMoyrojapHuka: <sHaueHue>"
Be130BUTE 1EKOPUPOBAaHHYIO (PYHKIUIO get sq.

3ananue 3. IMnopTupyiiTe B IporpaMMmy CTaHIapTHBIN MOIYJIb time U, UCTIOJb-
3ysl OTHOMMEHHYIO (PYHKITUIO time 13 3TOT0 MOYJIs, ONIPEAETUTE BpeMs pabOoThI Mpo-
IpaMMBbI, KOTOpasi CHavajia CoXpaHseT B ¢ailsl ¢ uMeHeM out.txt CTpoKy:
«PacuérHo-rpadpuueckas padora. Umnopt moayneit u maketoB. Pabota ¢ daitmamuy
a, 3aTeM, YUTaeT U3 ATOro (haiija ero couep>KUMOe 1 0TOOpaXKaeT pe3ynbTat (UTeHUs
u3 (haiina) Ha sKkpaH. Takxke Ha FIKpaH HYKHO BBIBECTH BpeMsl pabOThl IPOTPaMMBI.
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