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1. Ileab oCBOEHHUS JUCHUILIMHDbI

Lenb ocBOEHMS JUCHMILIMHBI — (POPMUPOBAHUE MpeacTaBieHusl 00 nHopmaTuke, Kak o
HAayYHOM HaIlpaBJICHUU U y4eOHOM TUCIUIUIMHE LIKOJHHOTO M BY30BCKOI'O YPOBHSI, OCHOBHOM
3a/laueil KOTOPOH SIBJISIETCS pelIeHUe aJrOpUTMHUYECKUX 3a7a4d oOpaboTku nHpopmanuu u pas-
BUTHE AITOPUTMUYECKOTO MBIIIJIEHUS CTYJIEHTOB, C BOBMOKHOCTBIO MOCIEAYIOIIEH peain3aliu-
€l JaHHBIX AJITOPUTMOB Ha A3bIKE IPOTrPAMMUPOBAHMUSL.

2. MecTO IMCIUTIIUHBI
B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl
JlucummiinHa OTHOCHUTCS K 00s3aTelbHOW 4acTu ydyeOHOro IulaHa, BXOAMT B biok 1
«Aucuummunel (MOTYIH)».

N3yuenne naHHON AMCIMIUIMHBI ONMMMPAETCS HA 3HAHMS, YMEHUS, HaBBIKU M OIIBIT, MOy~
YeHHbIE [IPH OCBOEHUU 00pa30BaTebHOM IPOTpaMMbl CPEIHEro 0011Iero 00pa3oBaHus, MPU U3y-
YEHUU JUCIUTIIMHBI «OCHOBBI HHOOPMATHKIY.

VYcnemHoe 0CBOGHNE JaHHOW TUCUUIUIMHBI SBJISETCS HEOOXOAUMBIM Ui MOCIEIYIOIIEro
u3ydeHus aucuuiind «Teopernueckue ocHOBBI HHPOpMATUKNY «OOBEKTHO-OPUEHTUPOBAHHOE
IIpOrpaMMHUpOBaHNe», « KOMIBbIOTEpHBIE CPEACTBA IPEACTABICHNS U aHAIN3A JAHHBIX).



3. Pe3yabTarhbl 00yueHH s 10 TUCHMUILIMHE

Koa u HamMeHOBaHHE KOM-

Koa u HamMeHOBaHH e HHIH-

Pe3yabTaThl 00yyeHus

neTeHUnu KaTopa (MHANKATOPOB) 10-
CTHKEHHUSs] KOMIIETeHUMHU
YK-1 1.1 B.VK-1. Anamusupyer | 3 1.1 B.YK-1. 3naer tumo-
Crnocoben OCYIIECTBIIATH | 33/a4y, BbLICIss ee 0a3oBbie | B0 (MHBAPUAHTHYIO) CTPYK-
TOMCK, KPHTHHUECKHii anamu3 i | COCTABIISIONIHE, OcymiecTs- | Typy 3amadd u BO3MOKHBIE
JSeT IEKOMIIO3ULMIO 3aJJaul. | BapUaHThl peau3aluu  3TOM
CUHTE3 uHpopmanuy, A I & P p H
N CTPYKTYpBI; 3HAET pazInyHbIE
MPUMEHSTh CUCTEMHBII
TUIOJIOTHH 33/1a4, MOHUMAET
HOAXON AT PEHICHUS KITacCU(UKAIHOHHbIC

IIOCTaBJICHHBIX 3a1a4

pu-
3HaKW, JISKallue B OCHOBE
OTUX THIIOJOTHI, OCO3HAET
0COOCHHOCTH pEIICHUs 3a7a4
Pa3IMYHBIX THUTIOB.

YV 1.1 B.YK-1. Ymeer ananu-
3UpOBATh 3aJady, BBIIACIATH
yCIIOBUE U 3a7aHue (BOMPOC),
COOTHOCHTH  TIPEIIIOKEHHYIO
3aJady C TeM WJIA WHBIM W3-
BECTHBIM THIIOM, OTIPEACIISATH
HEOOXOJIUMBbIE JUIsl PELIEHUS
3aauu 3HAHUWS, yYMEHHs, JIO-
TIOJTHUTEIILHBIC CBEJICHHUSI.




4. CTPpyKTYpa U CoAepKAHUEINCIHILIHHBI

OO6mast TpyA0€MKOCTh AUCIUIUTMHBI COCTABIISET 4 3a4€THHIX eNUHUIIBI, 144 Jaca.

Buanbl yueoHoii padoTsl, BKIIOYAS
CaMOCTOSITEJILHYIO Pa00Ty CTYAeHTOB
H TPYAOEMKOCTH (B 4acax)

®opMBbI TeKyIEr0

He- KOHTPOJIsA
ae- Jlabopa- IMpakTnye- yenepaemoctn
Ce (no memam
Ne Pazpen aucuunianHbl 1 a9 TOPHBIE CKHe 3aHITHS
. Mec u pazoenam)
n/n TeMbl 3aHSITHIi ce- | < 2 w 2 &
p = = S o = S o ®opmbl
mec =1 Q| 2 A Q| K4 A~ .
2| =58 « 2 - AR g Q IPOMEKYTOTH O
ma | 2| 5% z28 $E(g2§ 2
=| E5 58 5|2 5 2 arrecTanumu
CE g8 €828 5 (no cemecmpam)
>~ 5 g SRl
o 2 = Iy a2 =
= = = =
1 2 3 4 5 6 7 8 9 10 11
1 OCHOBHBIE TIOHATHUS HH- 4 2 0 0 2 0 2 bnut-onpoc. Otyer o
¢dopmatuku. JlaHHBIC B MIPaKTHIECKOH padoTe
ITackane. OOmii BUz
nporpammsl. [TpocTeie
OIEePaTOPHI
2 OmnepaTop BETBJICHUSA 4 2 2 0 0 0 2 | Otyer mo naboparop-
HOU paboTe
3 uxsbt 4 2 2 0 2 0 2 Otder mo JabopaTop-
HOU paboTe
KontponbHast pabora
Nel
4 Maccussl 4 2 2 0 0 0 2 Otder mo JabopaTop-
HOU paboTe
KoHtponbHast pabora
No2
5 CumBoIbHBIN TUT. CTPOKU 4 2 2 0 2 0 2 Otder mo JabopaTop-
HOU paboTe
6 [pouenyps! u GyHKIHH. 4 2 2 0 4 0 4 | Otyer mo naboparop-
PexypcuBHbIe QyHKINH HOH paboTte
7 MHoskecTBa 4 2 2 0 2 0 4 Otryer 1O mpakTUye-
CKOif pabore
8 3anucu 4 2 2 0 2 0 2 Otder mo JabopaTop-
HOU paboTe
9 daitnbl 4 0 2 0 2 0 4 | Oryer mo JjabopaTop-
HOU paboTe
KontponbHast pabora
Ne3
Bcero 16 | 16 0 16 0 24

IIpome:xxyTouHasi  aTTe-
cTanus

3auer B 4 cemecTpe

O0mast  TPyAOEMKOCTH
AV CIUTIJIHHBI

23.e., 72 yaca




Conep:xxanmne IMCHUTIHHBI

1. OcHoBHble noHsATUs uHGopMaTuku. [lonstue nudopmauuu. CpoiicTBa HHDOPMALINH.
WNudopmanronnslie npoueccel. HempepbiBHas u auckperHas (Gopmbl MpeacTaBieHus HHPopMa-
uuu. KonupoBanue mnpopmanuu. KomuuecTBo M eIuHUIBI U3MepeHUs MHpOpManuu. Anmna-
paTHOE U nporpammHoe obecrieduenrie DBM. SI3bIku mporpaMMUpPOBAaHUSI BBICOKOTO YPOBHSI.

Hanusie B Ilackane. OOmuii Bua mporpammbl. [IpocTeie omepatopsl. AndaBUT s3bIKA.
Koncrantelt u mnepemenHsie. Llenblif, BEmECTBEHHBIA U JIOTHYECKUH THUMBL OrepaTopsl.
[Iporpammbr  Ha Ilackanme. Omeparop BbI30Ba HpoLeAyp BBoAa, BbiBoga. Omneparop
[IpUCBaBaHUSI.

2. Oneparop BetBiieHus. OnepaTop ycloBHOTO nepexosa. [IpocTeie u ciiokHbIE YCIOBUS.
Brno>xeHHbIe yCIIOBHBIE KOHCTPYKLIUU.

3. Huxasl. Hukisl ¢ mocTycnoBueM, MpeayciloBueM U ux peanusamus B [lackane (repeat,
while, for). IlomaroBoe ucnosiHeHue 1uKiIa. BerauciaeHue cymMmm u mpou3BeACHHN. 3HaKOYepe-
JYIOLUECS CYMMBI.

4. MaccuBsl. OnucaHue 0JIHOMEPHBIX U JBYMEPHBIX MacCUBOB. BBOJ M BBIBOJI MacCHBOB.
Wuunmanuszanus maccuBoB. PaboTa ¢ MaccuBamu (IOJICYET KOMIIOHEHT MaccHBa, 3a1a4 IOUCKa
B MacCHBax, COPTUPOBKA MacCHBOB. )

5. CumBosbHbIM Tun. Crpoku. CuMBOJBHBIA Tun. OyHKUIUKM pabOThl C CHUMBOJIAMHU.
MaccuBsl cumBoJioB. [Iponieaypsl 1 pyHKIIMM pabOTHI CO CTpOKaMHU. 3aJadyd MOWCKA, 3aMEHBI,
yIaJeHus B CTPOKaXx.

6. [lpouenypst u ¢yukuuu. Ilpouneayppl u QyHkuuu. Paktuyeckue U QopMaibHbIE
napametpsl. JlokanbHble U riaobanbHble nepeMenHbie. [lapamerprl — nepeMennsble. [lapameTpol —
3HAYEHUS.

PexypcuBnble ¢yHkuuu. [loHsTHE NOKaNbHBIX U TIJI00AIbHBIX NepeMeHHbIX. [loHsTue
PEKYPCUBHOIO OOBEKTA, PEKYpCUHU, PEKYPCUBHON (PYHKIMH, INIyOUHBI PEKypcHH. TeXHOIOTrHs
pa3paboTku pexypcuBHOM QyHKIuU. [IponeaypHblie TUIIBL.

7. MmuoxectBa. 3amanue MHOXxecTB. Omepauun Haa MHOXecTBamu. Pabota ¢
MHO>KECTBAMHU.

8. 3amucu. Hasnauenme tumna 3anuchk. Onpenenenue Tuna 3anuch. OObsBIEHUE
MEPEMEHHBIX TUIla 3anuck. Onepanuu HaJl 3alUCIMU.

9. ®aiinbl. Daitnpl. OyHKIMM U NpoLERypbl padoThl ¢ Qaitiamu. BBoj/BeiBOI (ailnos.
TekctoBbie (ailiibl.



5. O6pa3oBaTe/ibHbIE TEXHOJIOI UM,
NpUMeHsieMble MPU OCBOCHUM JUCIHUTINHBI

OcHoBHbIE 00pa3oBaTe/IbHbIE TEXHOJIOTMH,
NpUMeHsieMble PH U3yYeHU U JUCHUTIHHBI

* TexHonorus pa3BUTHS KPUTUYECKOTO MBIIUIEHUS U MPOOIEMHOro 00ydeHus (peaausyer-
Csl IIPU pellieHUH y4eOHBIX 3aja4 poOJIEeMHOI0 XapakTepa).

* TexHonOrus NPOEKTHOM AEATENBHOCTH (peaau3yeTcs NpHu MOAr0OTOBKE CTYAEHTaMU MPO-
€KTHBIX paboT JIF000T0 poa).

* TexHonorus UHTEPAKTUBHOTO O0OyueHUs (peanusyercs B (hopMe yueOHbIX 3a/1aHUH,
[IPEIoJIaralouX B3auMOIeiCTBIE 00ydaoIIUXCsl, UCIIOIb30BaHUE aKTUBHBIX (POpPM
0oOpaTHOH CBSI3H).

» TexHonorus 31eKTPOHHOro 00yueHus (peain3yeTcs Mpu MOMOIIHU 3JIEKTPOHHOM 00pa3o-
BarenbHOU cpenbl CI'Y npu ucnonszoBanuu pecypcoB ObC, npu npoBeieHUN aBTOMATH-
3UpPOBAHHOIO TECTUPOBAHUSA U T. 11.).

AanTuBHbIE 06pa30BaTeJ1bele TEXHOJO0I'UH,
NPUMEHACMbBIC ITPU UBYICHUU NUCIHUIIJIHHBI

[Ipu oOyueHuM aMIl C OrpaHUYEHHBIMU BO3MOXHOCTSMU 3/10pPOBbsI MPEANOaraeTcs uc-
MOJIb30BaHKE NMPH OpraHU3ald 00pa30BATEIBHOW JEATENFHOCTH AJalTUBHBIX 00pa3oBaTEIb-
HBIX TEXHOJIOTUH B COOTBETCTBUHU C yclIoBHsAMH, u3noxkeHHbIMH B OINOII (pazmen «OcobenHo-
CTH OpraHH3aIy 00pa30BaTeIbHOTO MpoIiecca 0 00pa30BaTENbHBIM IIPOTpaMMaM sl HHBAJTHU-
JIOB Y JIUI] C OTPAaHUICHHBIMU BO3MOXHOCTSMU 370POBbSI»), B YaCTHOCTHU: MPEIOCTABIICHHUE CIIe-
IHUAJIBbHBIX y‘le6HBIX nocoounii u ANAAKTHYCCKHUX MAaTCprualioB, CICHUATIBHBIX TEXHUYCCKHUX
CpeICTB O0y4YeHHsI KOJUIGKTHBHOTO M WHIAWBHIYIBHOTO ITOJIH30BAHUS, MIPEIOCTABIICHUE YCIYT
accHCTeHTa (ITOMOITHHMKA), OKAa3bIBAIOMIETO OOYYAIONIUMCS HEOOXOIUMYI0 TEXHHYCCKYIO IIO-
MOIlb, U T. I1. — B COOTBCTCTBHUU C HHAUBUAYAJIbHBIMHA 0COOEHHOCTSIMU O6y‘-IaIOHII/IXC5I.

HpI/I HaJIN4YHU CPEaAn O6yanOHIHXCﬂ JIiI ¢ OTpaHUYCHHBIMU BO3MOXXHOCTSAMM 3J0POBbA B
pasnen «OOpa3oBarebHbIC TEXHOJIOTHH, IPUMEHSIEMBIC TP OCBOCHUM JUCIUTUIMHBD) padodei
IIPOrpaMMbl BHOCSITCSI HEOOXOAMMbIE€ YTOUHEHUS B COOTBETCTBUU C «[lonoxeHnem o6 opranusa-
UM 00pa30BaTENLHOTO IMPOIECCa, MCUXOJIOTO-TIENArOTHYECKOTO COMPOBOXKICHUS, COLUAN3a-
UMW WHBAJIHUAOB W JIMI C OTpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbBA, 06yqa}0m1/1xcs1 B b1
CI'Y» (IT1 8.70.02.05-2016).

HNHpopmannoHHbIe TEXHOJIOTHH,
NpUMeHsieMble IIPH U3YYeHHUH AUCHUIIIMHBI

e lcnonb3oBaHue HHPOPMAIMOHHBIX PECYPCOB, JOCTYHHBIX B HH(GOPMALMOHHO-
TEJIEeKOMMYHUKALIMOHHOW ceTh MHTepHeT (CM. IepedyeHb pecypcoB B II. 8 HacTosen
IIPOrPAMMBI).

e lcnosb30BaHME NPUKIAIHBIX KOMIIBIOTEPHBIX IPOrPAMM IO MPOQUIIIO TOATOTOBKH.



6. YueOHO-MeTOAMUECKOE 0o0ecreyeHue
CAMOCTOAITEJIbHOM PadoThI CTYACHTOB.
OueHovHbIE CPeACTBA VIS TEKYIIET0 KOHTPOJIA yCIIeBA€MOCTH, MPOMEKYTOY-
HOH aTTECTAIIMH 110 HTOTaM OCBOEHHS JUCIHILINHBI

6.1. CamocrosiTeqibHasi pad0oTa CTY/ICHTOB 110 JUCHMILINHE

6.1.1. IToozomoeka K 1ad0pamopHbIM 3aHAMUAM

Temsbl 1abopaTopHBIX PadOT:

. JInneliHbpIe TPOrpaMMBI.

. IIporpamMBbI ¢ BETBJICHHEM.
. [IporpamMsbI ¢ LIUKIaMH.

. MaccuBbL.

. CTpoku.

. Pabora ¢ cumBosiamu.

. [Ipouenypsi.

. OyHKIMUH.

. Henouuncnennas apudmeTuka.
10. MHoxecTBa.

11. 3anucwu.

12. ®aitnbl.

13. TekcToBble Qailibl.

0N DN W~

\O

Memoouueckue ykazanus

Ha xaxnoit naboparopHoil paboTe CTyIeHTY BBIIAETCS UHIUBUIYAIbHOE 3aJaHHUE, KOTO-
PO€ OH JOJKEH BBINOJHUTh. PEHTUHIOBBINA KOHTPOJIb 1O 1a00paTOPHBIM paboTaM MPOU3BOIUTCS
MIPU UX ClIaye BO BpeMs JIAOOPATOPHBIX 3aHATHN. Memoouka evinoinenust 1a00pamopHot pado-
mol:

1. M3yunTh TEOpETUYECKUI MaTepUal.

2. BBINOJIHUTE BCE 3a7aHusl, OTIMCAHHBIE B TEKCTE JIA0OPATOPHOU pabOTHI.

3. CocTaBUTh NPOEKT PEUICHUS] UHIMBUIYaTbHOTO 3a/1aHUS.

4. HanucaTh mporpaMMHBINA KOJ IS pealn3alii IOCTaBICHHOM 3a1a4u.

5. IIpou3BecTr oTIIaAKy IPOrPaMMHOTO KOJa.

6. [IoaroToBUTH OTYET.

Cneyugukayua nabopamophnuix padom

Jlabopamopnas paboma Nel. JInneliHbIe TPOTPaMMBbI

Lenb paboTel: YCBOUTH cTaHAApTHBIE (DYHKIMM U ONEpAIMK HaJ YUCIOBBIMU JaHHBIMHU,
a TaKKe OTVIAJKY U 3aIlyCK JUHEHHBIX IPOTrPAMM.

[Ipumeps! 3ananuii:
Bapuaut 1

2. JaHH OEeMCTBUTEJIbHHE uYMcia X M y. Homyunts (|x|-|yl)/(1+]|xy]).
21. JaHbBl OeMCTBUTEJIbHEE uMucjia ¢, d. BBUMCIUTDL
3 3 2
| sin |cxl +dx2 -cd| \ 3 2
|- [+ tg(cxl +dx2 -x1),
| 3 3 2 1/2 |
| ((cxl +dx2 -x1) +3.14) |
roe x1 - OoJybumi, a X2 — MEeHbUMM KOPHM ypaBHeHUs x*x-3x-|cd|=0.

BapuaHT 2



3. HOaHa pnuvHa pebpa kyba. Hamrtu oOvéM kyba U mjomanb ero O0OKOBOM

IIOBEPXHOCTHU.
11(a). Oavel X, Yy, Z. BeumcauTbs a, b, ecnu
1/2 1/3
(I1x=11) - Iyl
Q=—————————— == ,
2 2

1+x /2+y /4
b=x (arctgzt+exp (- (x+3)) .

Bapuaut 3

5. JaHH IOBa IOEMCTBUTEJIbHHX dYMCJa. HaiTu cpenHee apudMeTUdeCKUX
STUX YMCeJ M CpelHee I'eOMETPUYECKOEe MX MOIOYyJIEM.

11(6). Oavel X, Yy, Z. BeumcauTbs a, b, ecnu
3+exp (y-1)

Q= ——m

I+x*x|y-tgz|
2 3
b=1+|y-x|+(y-x) /2+|y-x| /3.

Bapuaut 4
6. JaHEl KaTeTE NPAMOYI'OJIBHOI'O TPEyTIOJIbHMKa. HallTyM ero I'MIOTEeHY3Yy
1 nJjomans .

11(B). OaHel X, Yy, Z. BeumcauTs a, b, ecuu
x+y/ (x*x+4)
a=(l+y)+-—-—————------—
exp (-x-2)+1/ (x*x+4)
4 2

b=(l+cos(y-2))/(x +sin z).

BapuaHT 5
8. OnpemenmMThb I[IEePUMETP MNPaBMUIIBHOTO N-yTOJBHMKA, OIMCAHHOI'O OKOJIO
OKPYXHOCTM paimyca r.

11 (r). Oavel X, Yy, Z. BeumcauTbs a, b, ecuu
X 2
asyt-——————-———--- , b=l+tg (z/2).
2 2
| X |
y tl======== |
| 3 |
| y+x /3 |

Jlabopamopuas paboma Ne2. [IporpaMMbl ¢ BETBICHUEM
[enb paboThI: HAYUYUTHCSA IPOrPAMMUPOBATh 0a30BbIE CTPYKTYPbI BETBICHHUS.
[Ipumeps! 3ananuii:

Bapuaut 1

58 (a) . IDaHO OeMCTBUTEJILHOE UMCJIO a. BeumciamTbs f (a), ecinu
-x, npu x<0
f(x)= -x*x, x>=0.
60 (a). IycTp X, y — KOOpPOMHATH Touku um u= 0, eciam (x, y) IpuU-

HagimexuT D, u= X, B NPOTMBHOM Cjlyuae; objacTb D eCcTb [IPOMEXYyTOK
MeXOy IOJNIyKpyTaMy X*x+y*y=1 m x*x+y*y=4, (y>=0).

BapuaHT 2
58 (6) . IaHO OEeMCTBUTEJILHOE UMCJIO a. BeumciamTbs f (a), eciu
-1/x*x, npm x<=-1,
f(x)= X*x, npm -1<x<=2,



4, npm x>2.

60 (6) . IIycTh X, y — KOOPIMHATE TOYKM M U=-3, ecau (x, y) OpuHaI-
JexuT D, u= y*y, B NPOTMBHOM CJlydae; oO0OJacTb D eCTb NPOMEXYyTOK
MEeXIy KPYyTOM xX*x+y*y=1 u npaMmoi y=x/2 HmKe OpsIMOM.

Bapuaut 3
58 (B) . IIaHO OEeMCTBUTEJILHOE UMCJIO a. Beumciamrbs f (a), ecinu
-x-1, npu x<=-1,
f(x)= x+1, npm -1<x<=0,
-x+1, nmpu 0<x<=1,
x-1, npmu x>1.

60(B). IlycTe X, Yy — KOOPIMHATE TOYKM M U= X—-y, ecau (X, y) INIpuU-
HangjmexuT D, u= xy+7, B INPOTMBHOM cCJiyuae; objlacTb D eCTb IIpPOMEXy-—
TOK MeXIy KpyTroMm x*x+ (y-1)*(y-1)=1 u napabojon y=1-x*x.

Bapuaut 4
58 (a) . IDaHO IEeMCTBUTEJIbLHOE UMCJIO a. Beumciaures f (a), eciu
-x, npu x<=0,
x, npu 0<x<=1,
f(x)= 1, nmpu 1<x<=2,
ypaBHeHMe OpsaMolM, nOpoxoxdmen uyepes Touxkw (2.5,0) m (3,-1),

opu x>2.
60 (r). IycTe X, Yy — KOOPIMHATE TOYKM M U= X*x-1, eciu (x,y) HOpuU-
HanjmexmuT D, u= KOpeHb KBazpaTHeM M3 |[x-1], B I[IPOTMBHOM CJiydae;
oBbjacTe D eCTh MHOXECTBO TOYEK MNOJIyKpyra xX*xty*y=1, (y>=0), =HO

MCKJIoUas IpaByld 4YeTBepTh kpyra x*x+y*y=0. 3*0. 3.

BapuaHT 5

59(a). IaHpl meMCTBUTEJIbHEHE uYMcya X, y. OnpelejnTb, IPUHAIJIIEXUT
JY TOuka C KOOpAMHaTaMM cJjenyomer ofbjacTu: KpyTD' C TPaHuLEMN
x*x+y*y=1.

60 (m) . IycTh X, Yy — KOOPIMHATH TOUKM M U=KOPEHb KBaIPaTHEM U3

|x*x-1|, ecin (x, y) OpuHaznjexut D, u=xty, B I[IPOTMBHOM CJlydae;
oBbjacTb D eCTh MHOXECTBO TOYEK Kpyra x*x+y*y=1l, HO OIOHOBPEMEHHO U
BHIIIE JIOMaHOM y=|Xx]|.

Jlabopamopuas paboma 3. IIporpaMmbl ¢ TUKJIAMHA

[lens paGoThl: HAYYNTHCS PEIIATh 33/1a4M C UCIOJb30BaHUEM 0€3yCIOBHOTO IMKJIA, ITUK-
Ja ¢ Npe€ayCIIOBUEM U ITOCTYCIIOBHUEM.

[Ipumeps! 3ananuii:
Bapuaut 1
77(6) . DaHO HaTypaJlbHOE UYMCJIO N. BeuUMcIMTb: n!

119 (a) . BeuMcIMUTbE OECKOHEUHYID CYMMY C 3aIaHHOM TOUYHOCTBI e. Cum-
TaTb, YTO TpebyeMas TOUHOCTbL JOCTMIHYTAa, €CJIM BBEUMCJIEHa CyMMa
HECKOJIbKMX I[IE€PBHIX CJlaT'aeMbIX M ouepelHOe cJjlaraeMoe 0KaszaJloCb IIOo
MOIYJII0 MEHblle, YueM €, — D3TO UM BCe IOoCJenynmue cjlaraeMbele MOXHO
yXe He YUMTHEBATH. 2 2 2

Berumcaurb: 1/1 +1/2 + ... +1/n +...

BapuaHT 2

77(B). IaHO HaTypaJjibHOE UMCJIO N. BEUMCIUTE :
2 2 2
(1+1/1 ) (1+41/2 )... (1+1/n )
119(6) . BeuMcauThk OECKOHEUHYID CYMMYy C 3alaHHOM TOUHOCTLID e. Cum-
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TaTb, YTO Tpe6yemaﬂ TOYHOCTbBb JOCTUI'HYyTAa, eCcJin BHIUVICJIEHAa cyMMa
HECKOJIBKMX II€PBBIX CJlal'a€MbIX ¥ OdepernHOoe ciiaraemoe OKas3aJIOCh 1o

MOOYJI0 MEeHblle, YWeM €, — 3TO UM BCe INocJjiedyllye cjalaeMbee MOXHO yXe
HEe YUUTEBATL. BEUMCIUTE :
1/ (1*(1L+1))+1/(2* (2+1))+... +1/(n(n+l))+...

Bapuaut 3

77(r). IDaHO HaTypaJjibHOE UMCJIO N. BEUMCIUTE :

1 1 1

—————— e T e

sin (1) sin(1l)+sin(2) sin(l)+... +sin(n)

119(B) . BrUMCIMTE OECKOHEUHYID CYMMYy C 3aIaHHOM TOUYHOCTBI e. Cum-

TaTb, YTO Tpe6yemaﬂ TOYHOCTbBb JOCTUI'HYyTAa, eCcJin BHIUVICJIECHAa cyMMa
HECKOJIBKMX II€PBBIX CJlal'a€MbBIX ¥ OdepelrHOoe ciiaraemoe OKas3aJIOCh 1o

MOIYJII0 MEeHbIle, UeM €, — BTO M BCe IMOocjielyllye CcJlaTaeMbee MOXHO yXe
HE YUMTHBATL. BHUUCIIUTE :

1 2 n
(-1) /1'+(-1) /2'+... +(-1) /n'+...

Bapuaut 4

77(n) . DaHO HaTypaJjibHOE UMCJIO N. BEUMCIUTE :
1/2 1/2 1/2
(2+(2+... +2 ) ), ( n xopHEM ).
119 () . BruMcIuTh OECKOHEUHYI CYMMY C S3aIaHHOM TOUHOCTBI €. Cum-

TaTb, YTO Tpe6yemaﬂ TOYHOCTBL IOOCTUI'HYTAa, eCIin BBEIUVICJIEHAa CcCyMMa
HECKOJIBKMX II€PBBIX CJlal'a€MbIX ¥ OdepernHOoe ciiaraemoe OKas3aJIOChb 1o

MOOYJI0 MEHbIle, ueM €, — 3TO UM BCe I[OoCJenyoiye cjaTlaeMble MOXHO
yXe HEe YUMTHBATL. BHUMCINTE :

0 1 n
(=2) /0'+(=2) /1'+... +(-2) /n+...

BapuaHT 5

77 (e). IaHO HaTypaJjibHOE UMCJIO N. BEUMCIUTE :

cos (1) cos (1) +cos (2) cos(l)+... +cos(n)

_______ K e % ... K

sin (1) sin(1l)+sin(2) sin(l)+... +sin(n)

119(m) . BeuMCIMTE OECKOHEUHYID CYMMYy C 3aIaHHOM TOUYHOCTBI e. Cum-

TaTb, 4YTO Tpe6yemaﬂ TOYHOCTbBb JOCTUI'HYyTAa, eCcJin BHIUVICJIECHAa cyMMa
HECKOJIBKMX II€PBBIX CJlal'a€MbBIX ¥ OdeperHOoe ciiaraemoe OKas3aJIOCh 1o

MOIyJI0 MeHblle, YeM €, — 3TO M BCe IOoCJlenyllMe cJjaraeMble MOXHO yXe
He YYMTHBATbH. BBYUMCIIUTE :

1+1 n+1
(-1) /1/(1+1)/(1+2)+... +(-1) /n/(n+l)/(n+2)+..

Jlabopamopunas paboma Ne4. MaccuBbl
[lenb pa®oThI: YCBOUTH MOHSITHE MaccHBa U HEKOTOpbIE IPHUEMbI pabOThl C MacCUBaMH
(BBOI, BRIBOJI MACCHBOB, YIOPSI0YCHUE, HAXOXKICHHE MAaKCUMAJIBHOTO, MUHUMAJIBHOTO U T.1I.).
[Ipumeps! 3ananuii:
Bapuaut 1
185. JaHH HaTypaJibHOEe UYMCJIO N, OeMCTBUTEJIbHHEe uucja al, az2,...
an. IlloyumTs YIOBOEHHYK CyMMYy BCEX IIOJIOXMTEJIbHBIX UWJIEHOB II0OCJIenoBa-—
TeJpHOCTM al, ... an.
2026. IDaHBl HaTypaJjlbHOE UYMCJIO N, IOeMCTBUTEJIbHEE uucia al,... an.
BepHO JM, 4YTO HauOOJNBWMM UJIeH IocJjeloBaTeJibHOCTM al,..., an 1o
MOOyJil0o OOoJiblle €IOVHUIEL 72

BapuaHT 2
186. aHH HaTypaJibHOE UYMCJIO N, OeMCTBUTEJIbHHEe uucija al,..., an.
BEUMCIMTE OOPaTHYI BEJIMUMHY [IPOM3BEIeHMS TexX UYJIEHOB almnocijemoBa-

11



TeJbHOCTM al, .. ., an, IJsg KOTOPHEIX BHIIOJHEeHO i+l<ai<il!.

202a. IDaHB HaTypaJjlbHOE UYMCJIO N, IOeMCTBUTEJIbHEEe uucia al,..., an.
BepHO JIM, YTO OTPMLATEJILHEIX YJIEHOB B IIOocCjiemoBaTejbHocTM al,...,
an, OoJiblie, UYeM IMIOJIOXUTEJIbHBIX .

Bapuaut 3

187. [OaHH HaTypaJibHOEe UYMCJIO N, OeMCTBMUTEJIbHHEe uucija al,..., an.
B II1oCJIegoBaTEeJIbHOCTU! al, ... aAdn BCe OTpMLLaTeJ'IbeIe YJIEHEBL YBEeJIMYNTb
Ha 0.5, a Bce HeoTpuuaTelsbHEe 3aMeHUTb Ha 0.1.

2013. HDaHB HaTypajlbHOE UYMCJIO n, IOeMCTBUTEeJIbHEEe uucia al, ..., an.
[HonyuyuTsb 2 2 2
(min(al, ..., an)) -min(al,..., an ).

Bapuaut 4

188. [aHH HaTypaJibHOE UYMCJIO N, OeMCTBUTEJIbHHE uMcija X1,..., XD.
B nocJsemoBaTesJIbHOCTM X1, ..., XN BCe UJIEHH MeHblMe »OBYX SBaMEeHUTH
HynaMu. KpomMe TOTO, HOJIYyYMTH CYMMY UJIEHOB, I[IPMHAIJIEXalMX
orpesky [3, 7], a Takxe UUCIIO TaKMX UJIEHOB.

201x. HDaHBl HaTypaJjibHOE YL CJIO n, OEeVICTBUTEJIbLHEE yyca
a(l),...,a(n). n
Monyumurs: max(-a(l), a(2), -a(3), ..., (-1)*a(n)).

BapuaHT 5

189. [aHH HaTypaJIbHOE UYMCJIO N, OeMCTBUTEJIbHHe uucija al,...,an. B
nocjyenopaTeybHOCTM al, ..., an BCE HEOTPpMLATEJIbHEIE YJIEHHE, HEe I[IpU-—
Hangjexauye oTpesky [1, 2], BamMeHuTh Ha eiuHuMly. Kpome ToOTO, IIO-
JIYUUTBb UYMCJIIO O'I‘pT/[LI,a'I‘eJ'H:HbIX YJIEHOB WM YMCJIO YJIEHOB, HpI/IHaILJ'[eX(aLLU/IX
orpesky [1, 2].

20le. HDaHBl HaTypaJjibHOE YL CJIO n, OEeVICTBUTEJIbLHEE yyca
a(l),...,a(n). Hoagyuure max(a(l),..., a(n)).

Jlabopamopuas paboma Ne5. CTpoku
ens paboThI: U3y4IUTH MPOLIEAYPHI ¥ GYHKIINHU, PAOOTAOIINE CO CTPOKAMHU.
[Ipumeps! 3ananuii:
Bapuaut 1
265. IaHBl HaTypajibHOoe umcjo N, cuMmpoJsel Sl... SN. IlpeoBpaszoBaThb
nocjyenopaTenbHoCTs Sl... SN: ecnam HeT CuMMBOJIA * TO OCTaBUTh ee
Bes M3SMEeHEeHNd, MHade 3aMEeHUTb Ka)K,JIbIﬁ CVMBOJI, BCTpeanOH.U/HZCH I10CJIe
IIepBOI'O BXOXIEHMA CMMBOJIA *, Ha CUMMBOJI —.

BapuaHT 2

266. JaHH HaTypaJibHOe umcjo N, cmuMmBOoJE Sl... SN, cpeIu KOTOPEIX
eCcTb xXOTsa OB OIHa TOodWKa. I[lpeoBbpa30BaTh MNOCJIEIOBATEJBHOCTE Sl...
SN, yHmalmMpe M3 Hee BCe 3allaTele, NpenuecTByolMe [IepBOM TOUKe M 3a-—
MEeHMB 3Hak OM + Bce LM@pPE 3, BCTpedapomMecs [OCJe NepPBOM TOYKM.

Bapuaut 3

268. IHOaHbl HaTypajibHoe umcjo N, cuMmBojyel Sl1..SN. M3BeCTHO, UYTO
cpenM IOaHHBIX CMMBOJIOB XOTAOB OIMH, OTJMYHEDM OT npobejya. IlIpeobpa-
30BaTh MNOCJeIOBATEJbLHOCTEL Sl... SN cruemyoumM ofBpa3oM. YOaluThb

TPYNNE NpoBejioB, KOTOPEIMM HAUMHAETCHS M KOTOPEIMM 3aKaHUMBAETSAIIOC—
JIeDOBaTEeJIbHOCH, a TakXe 3aMeHUTHh KaXOyld BHYTPEHHIW Tpynny npode-
JIOB OomOHMM InpobesyioM. ECiM yKaszsaHHEIX TPYNI €T B IaHHOMUIIOCJIeIOBa-—
TEJIbHOCTY, TO OCTaBUTL ee 0e3 M3MEeHEHMUMN.

Bapuaut 4
269 (a) . Oauel HaTypaJbHOe umcyio N, cumBojsitl Sl... SN. T'pyHmoel CUM-—
BOJIOB, pasIejieHHble NnpobejioM ( OOHMM MJIM HECKOJIBKMMM ) UM He coIep-—
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xamye npobesisl BHyTpu cebsa, OymeM HasebBaThb CllioBaMu. [loOCUMTaTh KO-
JIMYECTBO CJIOB B JaHHOW IIOCJIeOOBATEJILHOCTH.

BapuaHT 5

269 (0) . Oauwel HaTypaJibHOe umciyio N, cumBojsiel Sl... SN. T'pyHnel CUM-—
BOJIOB, pasIejieHHble NpobesioM (OOHMM MJIM HECKOJIbKMMM) UM He Ccomep-
xamye npobeJisl BHyTpu cebsa, OyIdeM Has3bBaThb CJIOBAMU.

[logcumMTaTh KOJMUYeCcTBO OykB "a'" B nocjiegHeM CJIOBE NAHHOMIIOCJIEIO—
BaTEJIbLHOCTMU.

Jlabopamopnas paboma Ne6. PaboTa ¢ cumMBoJIaMu

Llenb paboThl: 0cBOEHHE 0Aa30BbIX AITOPUTMOB pabOThI C CUMBOJIAMU

[Ipumeps! 3ananuii:
Bapuaunt 1
257 (a) . IaHel CMMBOJEH Sl, sS2,... VMB3BeCTHO, UTO CMMBOJ Sl OTJIMUEH
OT BOCKJMLATEJIbBHOT'O 3HakKa M 4YTO cpelu s2, s3... €CThb IO KpalHeln
Mepe OOMH BOCKJMLATEJIbHBEIM 3Hak. IlycTb sl,..., sSn —CMMBOJIEL IaHHOM
[IOCJIeNOBATEJIbHOCTY, IpeIlleCTBYyIMe [NepPBOMY BOCKIIMIATEJIbBHOMY 3Ha-
Ky (n 3apaHee HeM3BeCTHO) . ONpeleyMTb KOJMUECTBO IpPOoOeJIoB cpe-—
om sl,... , sn.

253 (a) . Danel HaTypaJlbHOE UMCJIO N, CMMBOJIE Sl,..., sn. IlpeoBpas3o-
BaThb IOoCJjiemoBaTeJyibHOCTL Sl, ..., Sn, BaMeHVB B HeM BCe BOCKJMIA-—
TeJIbHBEIE 3HAKM TOUYKaAMM.

BapuaHT 2

257 (6) . IDaHel CMMBOJE Sl, sS2,... VMB3BeCTHO, UTO CMMBOJ Sl OTJIMUEH
OT BOCKJMLIATEJIbHOT'O 3HakKa M 4YTO cpelu s2, s3... €CThb IO KpalHeln
Mepe OOMH BOCKJMLATEJIbHEIM 3HaK. IlIycTb sl,..., sSn —CMMBOJIE IaH-—
HOM IIOCJIENOBATEJILHOCTM, IIPENUEeCTBYyIME [IePBOMY BOCKJIMLATEJbHOMY
3Haky ( n 3 apaHee HEMBBECTHO) . BHSACHUTL, BXOOUT JIM B IIOCJEeNOBa-—
TeJIbHOCTHL Sl1,... sn OykBa 'wn'.

2536. HDaHbB HaTypajibHOE UYMCJIO N, CUMMBOJE sSl,..., sn. Ilpeobpaso-
BAaTh IIOCJEIOBATEJILHOCTL Sl1,..., Sn, BaMeHMB B HEM KaxXIyln TOUKY

MHOTOTOUMEM (T.e. TpeMsa TOouKaMu) .

Bapuaut 3

257(B) . IaHel CMMBOJIEI S1, sS2,... VM3BeCTHO, UTO CHMMBOJ Sl OTJIMUEH
OT BOCKJIMLIATEJIbBHOT'O 3HaKa M 4TO cpelu s2, s3... €CTb IO KpanHen
Mepe OOMH BOCKJMLATEJIbHBEIM 3Hak. IlycTb sl,..., SN —CMMBOJIEL IaHHOM
IOCJIeNOBaTEeJIbHOCTHY, [IpellleCTBYyllMe [NePBOMY BOCKJIMIATEJIbLHOMY 3Ha-—
Ky ( n =BapaHee HEM3BECTHO) . BHSECHUTH, BEpPHO IJU, uTo Ccpemu
sl,...,sn uMenTCsa BCe OYKBH, Bxonsdmme B cJjioBo "umHa".

253 (B) . IDanpel HaTypaJlbHOE UMCJIO N, CMMBOJIE Sl,..., sn. IlpeoBpas3o-
BaThb [OCJemOoBaTeJIbHOCTL Sl,..., sSn, BaMeHMB B HEM KaxIyln M3 TPyl

CTOALMX PAIOOM TOUYEeK OINHOM TOUKOM.

Bapuaut 4

257 (r) . IDaHel CMMBOJE Sl, sS2,... VMB3BeCTHO, U TO CUMMBOJI S1 OTJIMUEH
OT BOCKJMLIATEJIbBHOT'O 3HaKa M 4TO cpelu s2, s3... €CThb IO KpanHen
Mepe OOMH BOCKJMLATEJIbHBEIM 3Hak. IlycTb sl,..., sSn —CMMBOJIEL IaHHOM
IOCJIeNOBaTEJIbHOCTHM, NpellleCTBYyllMe IePBOMY BOCKJIMLATEJIbLHOMY 3HakKy
( n BapaHee HEeMBBECTHO) . BHIECHUTHL, UMeeTcs Ju cpeau sl,..., sn
napa cocencreyoumx Oyks "HO" mim "on".

253r. IdaHbB HaTypaJjibHOE UYMCJIO N, CUMMBOJE sSl,..., sn. IlpeoBbpaso-
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BaThb IOCJIEINOBATEJILHOCTL Sl,..., SN, BaMEHMB B HEM KaxOylon M3 TPyl
CTOAIMX P SOOM TOUeK MHOTOTOUuMeM (T.e. TpeMs TOUKaMu) .

BapuaHT 5

257 (m) . IDaHel CMMBOJE Sl1, sS2,... VMB3BeCTHO, UTO CHMMBOJ S 1 OTJIMUEH
OT BOCKJMLIATEJIbBHOT'O 3HaKa M 4TO cpelu s2, s3,... €CThb IO KpanHen
Mepe OOMH BOCKJIMLATEJNIbHEN 3Hak. [lycts sl,..., Sn — CMMBOJIEI HaH-
HOM I[IOCJIEIOBAaTEJIbHOCTM, IpellleCTBYyKlMe IIePBOMY BOCKIIMLATEJLHOMY
3HaKy (n 3apaHee HEM3BECTHO). BHSACHUTL, WMEETCsa JM CpPelu
sl,...,sn napa COCEICTBYWIMUX OOMHAKOBEX CMMBOJIOB.

252 (a) . IDanpel HaTypaJibHOE UYMCJIO N, CMMBOJIE Sl,..., sn. IlogcumMTaThb
CKOJIbKO pa3 Ccpelu IOaHHBIX CUMMBOJIOB BCTpeudyaeTcsa CHMMBOJN '+' wu

CKOJIbKO pa3 cuMBOJI '*'.

Jlabopamopuas paboma Ne7. [Ipouenypsl
lens pa®OThI: YCBOUTH MPUHIIUAIT KOHCTPYMPOBAHUS MPOIEAYP U WX HCIOJBb30BAHUE B
porpammax.
[Ipumeps! 3ananuii:
Bapuaut 1
373 (a) . JauHel HaTypaJibHOE UMCJIO N, »IOeMCTBUTEeJIbHas MaTpula pas3Mepa nx9.
Hanitu cpenHee apudMeTMUECKOE KaXIOT'O M3 CTOJIOLOB.
400. HOana pelcTBMTEeNBHASA KBaIpaTHas MaTpula Dopsaika n. IoJdydnTh X X +X X
+...
+x x, 1 n 2 n-1n1l
roe x - HaubOoJibllee BHAaUEeHMe B3JIEMEeHTOB K—0M CTPOKM.

BapuaHT 2

373(6) . DaH
Bl HaTypaJibHOEe UYMCJIO N, OeMCTBUTeJIbHas MaTpulla pasMmepa nx9. HanmTu cpenHee
apupme-—
TYYEeCKOEe KaxXIOoTO M3 CTOJIOLOB, MMEIMX UYeTHE
e HoMe-
pa.

399. IDaHa »meMCTBUTeJIbHaAd KBaIpaTHasd MaTpula
Inop4AnokKa n. HOquMTb LIEeJIOUMCIJIEHHYI KBapPaTHYK MaTpHully TOI'O Xe IIopAllKa, B
KOTOPOM BJIEMEHT PaBEeH EeIMHMUIIE, E€CJIM COOTBETCTBYKUMI €My 3SJIEMEHT MCXOIOHOW
MaTpulEl OOJIbIIE BJIEMEHTA, PACIOJOXEHHOTO B €TI0 CTPOKEe Ha IJIABHOM IMATOHAJM,
Y paBeH HYJIO B IIPOTUMBHOM CJlydae.

Bapuaut 3

374 (a) . DaHO HaTypaJlbHOE UMCJIO N. BHACHUTEH,
CKOJIBKO IIOJIOXMTEJIBLHBEIX JBJIEMEHTOB COﬂerMT ManMHa
[a(i, 3)

1, 1, 3=1,..., n., ecnu

a(i, j)=sin(i+3/2).

398. IDaHa @mewcTBUTEeJIbHAS KBanpa

THad MaTpula

HOpHﬂKa n. PaCCMOTpMM TEe OSJIEMEHTHI, KOTOpHe
PAaCIOJIOXEHE B CTPOKAaX, HAaUMHALWMUXCH C
OTPMLIATEJILHOT'O BJleMeHTa. HamnTwu

CYMMBl TeX W3 HUX,

KOTOpHe pacnonoerH COOTBETCTBEHHO HMXe, BHIE M Ha
TJIABHOM OMaT'OHAJIM.

Bapuaut 4

374 (6) . IDaHO HaTypaJlbHOE UMCJIO N. BBESCHUTH,
CKOJIBKO TIOJIOXKUTEJIBHEIX DJIEMEHTOB COIEPXUT MaTpulla
[a(i, 3)1, i, 3=1,..., n., ecmm
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a(i, j)=cos(i*i+n).

397 (a) . IDana zneMcTBMUTEebHas KBaOpaTHas MaTpula
nopsanka n.

B cTpokax C OTPpULATEJILHEIM 3JIEMEHTOM Ha
TJIaBHOM IOMAaT'OHAJM HAWTUM CYMMYy BCEX BJIEMEHTOB.

BapuaHt 5

374 () . IDaHO HaTypaJlbHOE UMCJIO N. BBESCHUTH,
CKOJIBKO IIOJIOXKUTEJIBHEIX DJIEMEHTOB COIEPXUT MaTpulla
[a(i, 3)1, i, 3=1,..., n., ecmm

a(i, j)=sin(

(1*i-3*3)/n).

397(6) . IDaHna neMcTBUTEebHas KBaIpaTHas MaTpulia
nopsanka n. B cTpokax C OTpMLATEJIbLHEM B3JIEMEHTOM Ha
TJIaBHOM IOMAT'OHAJM HAWTM HaMOOJBIIMM M3 BCEX
BJIEMEHTOB .

Jlabopamopuas paboma Ne§. OyHKIIUN
Lens paboThl: YCBOUTH NMPHUHIIMI KOHCTPYHUPOBaHHUS (YHKIUNA U WX HCIHOJIb30BAaHUE B
nporpamMmmax
[Ipumeps! 3ananuii:
424 . JlaHBEl OeMCTBUTEJIbHBEE umMcia S, t. IlonyuuThb
f(t, -2s, 1. 17)+£(2. 2, t, s-t), rme
f(a, b, c)=(2a-b-sin(c))/ (5+|c|).

425. JlaHBEl OeMCTBUTEJIbHEE umMcya S, t. IlonyuuThb
g(l. 2, s)+g(t, s)-g(2s-1, s
t), rmeg(a, b)=(a*atb*b)/ (a*a+2ab+3b*b+4).

426. JJaHO IOeMCTBUTEJIbHOE UMCJIO Y. [loJyuuThb
(1.7£(0.25)+2t (1+y))/ (6-t (y*y-1), rme

3 21
x/1+x /3'+... +x /21!
t(x)=——"—"""""""""""-————————
2 20
1+x /4!'+... +x /20!

427 . IaHH OEeVCTBUTEJIbLHEIE uUMcJa a, b, C.
[losryumnTsb
max (a, a+b) +max (a, b+c)

l+max (at+tbc, 1.15).
428. JaHBl OEeMCTBUTEJILHEE umMcJa a, b. IIonyduThb
u=min(a, b), v=min(ab, a+b), min(u+v*v, 3. 14).

Jlabopamopuas paboma Ne9. llenounciiennas apudmeTrka
enb pabotel: M3yunTs 0a30BbIE 3a7ja4l U AJITOPUTMBI LEIOUUCIEHHON apU(PMETHKH.
[Ipumeps! 3ananuii:
89. [aHH HaTypaJibHBlE YMCJa N, M. [IOJNyuMTb CyMMYy M IIOCJIeOHUX ULUudp
ypcaa n.
90. JaHeEl HaTypaJbHEIE UMCJa n, m. HallTu Takue HaTypaJlbHEIE P M J,
He uMenmMx ofuMxX IejmuTetielt, duTo p/g=m/n.
88B. aHO HaTypajlbHOE UYMCJIO n. I[lepecTaBUTh I[IepBYyK U IIOCJIeIHI0n
UMdpLEl 4YMcCia n.
866. IaHO HaTypajlbHOE uYMCJIO n. UYeMy paBHa CyMMa ero umdp ?
86B. JJaHO HaTypaJibHOe uMCJIO n. HalTu nepryo UMdpy YmciIa n.
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Jlabopamopuas paboma Nel(). MHO)ecTBa

lens pa®oOThI: YCBOWUTH MPUHIMI KOHCTPYHPOBAHHS MHOKECTB M MX HCIIOJIH30BAHUE B
porpaMmmax.

[Ipumeps! 3ananuii:
IaHBEl HECKOJIBKO CJIOB M3 PYCCKUX OYKB;
BrelBeCcTM Ha 3KpaH:

1) Bce rmJacHble OYKBB, KOTOPHE BXOIAT B KaxIOe CJIOBO;
2) Bce corJylacHbeEe OyKBB, KOTOpPHEIE He BXONAT HM B OIHO CJIOBO;

3) BCe 3BOHKME COIJlaCHbBle OYKBH, KOTOPHE BXOOAT XOTSOB B OIHO
CJIOBO;

4) BCce TJlyxXMe CoOIJlaCHele OyKBB, KOTOPHE He BXONAT XOTH OB B OIHO
CJIOBO;

5) Bce corslacHele OyKBB, KOTOpPHE BXOOAT TOJIBKO B OIHO CJIOBO;

Jlabopamopuas paboma Nel 1. 3anucu

Lenb paGoOTHI: YCBOHUTH MOHATHE KOMOMHHPOBAHHOTO THIIA M €T0 WCIOJIH30BAHUE B TIPO-
rpammax.

[Ipumeps! 3ananuii:
IJaHBH KOMIIJIEKCHOE UYMCJIO Z ([Iapa BelEeCTBEHHEIX UYMCeJl) M BelleCTBEeHHOe

YMCJIIO e>0. BRUMCIMTE C TOUHOCTBLIO OO € 3BHAaueHue clienyomen
KOMIIJIEKCHOWV QYHKLIWN :
1) exp(z);

2) (exp(z)-exp(-z))/21i;

3) (exp(z)+exp(-z))/2;
4) sin(z):
5) cos(z);

Jlabopamopuas paboma Nel2. ®aiinbl
ens paboThl: HAYYUTHCA padbOTaTh C (haiiaamMu 3anuce.
[Ipumeps! 3ananuii:
Oan darn f, KOMIIOHEHTH KOTOPOI'O HABJIAITCS IOEeMCTBUTEJIbHEIMM UMCIIaMM.

472 (n) . HaTy pa3HOCTBL IIEepPBOM U I[OCJIeIHEM KOMIIOHEeHT dainya.

472 (r). Hamtm cymmy HauOOJIbWIETO ¥ HAMMEHbUIETO M3 3BHAUYEHUN
KOMITOHEHT .

472 (B) . HamTm HauboJbllee U3 BHAUEHUM KOMIIOHEHT C HeUeTHEMU
HOMepaMu.

472 (6) . HamTm HauMMeHbllee M3 SHAUEHWUM KOMIIOHEHT C UeTHBMU
HOMepaMu.

472 (a) . Hamtu HamboJsbllee M3 SBHAUEHUM KOMIIOHEHT .

Jlabopamopuas paboma Nel3. TexcroBbie hantibl
Lenb paboThl: HAy4YUTHCS 00pabaTHIBATh U CO3/1aBaTh TEKCTOBBIE (haiiina
[Ipumeps! 3ananuii:
1) TomcuMTaTbh UMCJIO BXOXIOEHWUM B3aIaHHOTO CJIOBA B TEKCT.
2) HammcaTh OporpaMMy, KOTOpas [NO3BOJMUT 3aMEHUTh CTPOKY B TEKCTe
C 3anaHHEIM HOMEPOM (BEIBECTM €e) Ha IOpyIyio.
3) IomcumMTaThk KOJMUECTRBO IJIACHEIX OYKB B TEeKCTe.
4) BpOmMTCH CJOBO. ECIM BBeIeHHOE CJIOBO MMEeTCcs B TeKCcTe, TO
BEIBECTU CTPOKY C DTUM CJIOBOM. Kypcop HOCTaBMTL K HaAMIEHHOMY CJIOBY.
5) HammcaTph OporpaMMy, KOTOpas BHBOIMT TEKCT Ha IIPUHTED.

Kpumepuu oyenueanusn

Banasbl Kpurtepun onennBanus

2 JlabopaTtopHast paboTa BBINOJIHEHA B ITOJTHOM COOTBETCTBHU C TPEOOBAHUSIMHU, CTYIEHT MPEACTaBHII
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oryeT 6e3 MOrpentHoCTeil U 3aMeyaHuii, Ha BCe BOMPOCHI MPH 3alliTe JabopaTopHOU paboThl Aat
MPABUIIbHBIE OTBETHI.

1 JlaGopaTtopHast paboTa BBINOJIHEHA B ITOJTHOM COOTBETCTBHU C TPEOOBAHUSIMHU, CTYIEHT MPEACTaBHI
OTYET C HEOONBIIMUMHU TOTPEITHOCTSMHU B OGOPMIICHHH W/WIHM peai3allid TpeOOBaHHUH K COCTaBY
ONUCaHWM, Ha 3aIIUTe 3aTPYIHAJICS IPU OTBETaX Ha HEKOTOPHIE BOIIPOCHI, HY)KJAJICSA B YTOUHSIOIINX
BOIIPOCAX U MOJICKAa3KaX CO CTOPOHBI IPENOAaBaTeNIs

0 JlabopaTopHasi paboTa BBINOIHEHA B COOTBETCTBHH C TPEOOBAHHMSAMH, CTYACHT NMPEICTABII OTYET C
CYIIIECTBEHHBIMHU MOTPEUIHOCTAME B 0)OPMIICHHH, HECIOCOOEH MPABHIBHO HHTEPIPETUPOBATH I10-
JydeHHbIC PE3yJAbTaThl, HA 3AIUTE 3aTPYIHICS W/HIA HE OTBETHI Ha OONBIIHHCTBO BOIPOCOB,
HY)KIAJICS B YTOUHSIOIINX BOMPOCAX U MOJACKA3KAX CO CTOPOHBI MPEMOIaBaTeIs]

MaxkcumanbHOE KOJIMYECTBO OayuioB 3a jabopatopHble padboTsl paBHO 20. K mpomexy-
TOYHOM aTTecTanuu HeoO0XoauMo HaOpate MuHUMYM 10 6amnoB. Ecnu 6amiasl He HaOpaHBI, TO
Ha 3a4eTe W dK3aMeHe JI00aBIISIeTCS MpaKTHUeCKoe 3amaHue (repes mojydeHueM Owmiera HeoO-
XOJIMMO PEIINTh 33]1a9y, MPEIOKCHHYIO TPEIo aBaTeiieM, H OOBSICHUTE ITAITBI €€ PEIICHHUS).

6.1.2. IToozomoeka K npaKmuuecKum 3aHAMUAM

Temvl npakmuueckux 3aHAmuil:

1. JInHelHbIE TPOTPaMMBI.

2. Jlornueckue BBIPAKEHHUS.

3. YcioBHbIE ONIEPATOPHI.

4. Onepatopsl IUKIIA.

5. OTHOMEPHBIE MACCHBBI.

6. JIByMepHbIe MacCUBBI (MAaTPHULIbI).
7. CUMBOJIBI U CTPOKHU.

8. [Ipoueaypsl 1 PyHKLIHUU.

9. J1BouuHbIE (DAL

10. TexkcToBbIe dailibl.

11. IIpocreiimme peKypCUBHBIE AJITOPUTMBI.

Ilpumeput 3a0au:

1. Jluneunvle npoepammol

1. Haittu mmomans Koabpua, BHyTPEHHUN pagnyc KOTOporo paseH R1, a BHemHuil pagu-
yc paBeH R2 (R1 < R2). B kauectBe 3nauenust Pi ucrons3osars 3.14.

2. Jlana ctopoHa paBHOCTOPOHHEIO TPEYrojbHUKa. HallTh 1iomaas 3TOro TpeyrojabHU-
Ka M paJuychl BIMCAHHOM M ONIMCAaHHOM OKPYKHOCTEM.

3. Jlana mmHa oxpyxHoctu. Halitu momaaps Kpyra, OrpaHU4EHHOTO 3TOM OKpPYKHO-
cTblo. B kauectBe 3Hauenus Pi ucnons3oBats 3.14.

4. Jlana mnomanp kpyra. Hailtu [uiMHY OKpYKHOCTH, OTpaHHMYMBAIOIIEH ITOT KpPYT.
B kauectBe 3nauenus Pi ucnonb3oBats 3.14.

5. Haiitu nepumerp U mIomaAb PaBHOOCAPEHHOW Tpaleluu C OCHOBAHHUSIMHU & H b
(a>b) u yrnom alpha npu 6osbiIeM ocHOBaHHH (YTOJI IaH B pauaHax).

2. Jloeuueckue svipasicenus

Bo Bcex 3amaHusIX JaHHOTO IYHKTa TpeOyeTcsl BHIBECTH JOrM4ecKkoe 3HaueHue True, ec-
JIU TIPUBEACHHOE BBICKA3bIBAHUE JJISl MPEAJIOKEHHBIX MCXOJHBIX JAaHHBIX SBIISIETCS UCTUHHBIM,
u 3Hauenue False B mpoTtuBHOM ciyuae. Bce yucia, a1 KOTOPBIX yKa3aHO KOJMYECTBO LGP
(IBY3HaYHOE YHUCIIO, TPEX3HAYHOE YUCIIO U T.J.), CYUTAIOTCS 1IEJIbIMHU.

1. TIpoBepuTh HCTUHHOCTH BhIcKasbiBanus: "KBagpaTHoe ypaBHenue A-x* + B-x +C =0
¢ naHHbIMU K03 uumentamu A, B, C umeer BeniecTBeHHbIE KOPHU'.

2. IlpoBepuTh UCTUHHOCTh BbICKa3bIBaHUA: "JlaHHBIE UKcCTa X, Y SBJISIOTCS KOOpAWHATA-
MU TOYKH, JIeKallle BO BTOPO KOOPIMHATHON YeTBEepTH .
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3. IlpoBepuTh HCTUHHOCTH BbICKa3bIBaHUA: "JlaHHBIE UKcCTa X, Y SBJISIOTCS KOOpAWHATA-
MU TOUKH, JI€KaIlleH B IepBOM WM TPEThEH KOOPIMHATHON YeTBepTH".

4. IlpoBepuTbh HCTUHHOCTD BhICKa3bIBaHUs: "Touka ¢ koopauHaTaMmHu (X, y) J€KUT BHYT-
pHU NPSMOYTOJIbHUKA, JIeBas BEPXHss BEpIIMHA KOTOPOro uMmeeT koopauHartsl (x1, yl), mpaBas
HUKHSAS — (X2, y2), a CTOPOHBI NapajieIbHbl KOOPAUHATHBIM OCsAM".

5. IlpoBeputrb UCTMHHOCTH BbICKa3blBaHUS: "JlaHHOE Ii€/I0€ YHUCIIO SIBJISETCS YETHBIM
JIBY3HAYHBIM YHCJIOM".

3. Vcnosuvle onepamopeul

1. U3 Tpex naHHBIX 4yKces BbIOpAaTh HAUMEHBIIIEE.

2. Jlanbl BelecTBEHHbIE KOOPAUHATHI TOUKH, HE JIeKallell Ha KoopAMHATHBIX ocax OX
u OY. BriBecTy HOMEpP KOOPJMHATHON YE€TBEPTH, B KOTOPOM HAXOJUTCS JaHHAS TOYKA.

3. Ha uncnoBoit ocu pacmnomnoxkensl Tpu Touku: A, B, C. Onpenenutp, kakas U3 IByX 1O-
cieqaux Touek (B unu C) pacnonoxkeHa 6imke K A, U BBIBECTH 3Ty TOUKY U €€ pacCTOSTHUE OT
TOYKH A.

4. JlaHbl 4YeThIpe LENbIX YHCIA, OJHO M3 KOTOPHIX OTIUYHO OT TPEX JAPYrHX, PaBHBIX
Mexay co0oil. BoIBeCcTH MOPSAKOBBIN HOMEP 3TOTO YUCIA.

5. Jan HOMEp HEKOTOpOro rojaa (MOJIOKHUTEIHHOE IIEJI0€ YHUCI0). BriBeCTH COOTBET-
CTBYIOILIUA €My HOMEp CTOJIETUS, YYMTHIBas, 4TO, K Ipumepy, HadanoM 20 cTojeTus ObLI
1901 ron.

4. Onepamopwi yuxna

1. Jlano BemectBeHHOE uncio A u nenoe uncio N (> 0). BeiBectn

1-A+A2-A3+ .+ (-1)NAN

2. Jlano BemectBeHHOE 4yucio A (> 1). BeiBectn Hanbombiiee u3 menbix yucen N, is
KoTopbix cymMma 1 + 1/2 + ... + 1/N Oynet meHbllie A, U caMmy 3Ty CyMMY.

3. Hano nenoe uucio N (> 0). BeiBectu cymmy

2+ 1/2Y) + 1/(3!) + ... + 1/(N!) (Beipaxkenue N! — "N ¢akropuan" — o603Ha4aeT mpo-
u3BeneHrne Beex nenbix uncen oT 1 go N: N!'=1-2-..-N). IlonydeHHoe 4ucio sBisieTcs MpH-
OJIM>KEHHBIM 3Ha4YeHHEeM KOHCTaHTHI e = exp(1) (=2.71828183...).

4. Jlano uenoe umcio N (> 2) u aBe BEHICCTBEHHBIE TOYKM HA YMCIOBOM ocu: A, B
(A <B). ®yukuus F(X) 3amana popmynoit F(X) =1 —sin(X). BeiBecTn 3HaueHust gpynkuuu F
B N paBHOOTCTOSIIMX TOYKax, oOpasyrouux pazOuenue otpeska[A, B]: F(A), F(A + H),
F(A + 2H), ..., F(B).

5. Hano uucino D (> 0). [TocinemoBarenbHOCTh uncen AN OTPEEseTcsl CIeTYIONUM 00-
pazom:

Ar=2, Ax=2+1/Axa1, N =2,3, .. Halitu nepBsiii u3 HomepoB K, s KoTopsix
BbINOJIHSAETCS yenoBHe |Ak — Ak 1| <D, 1 BBIBECTH 3TOT HOMED, a TaKkKe yucia Ax 1 1 Ax.

5. Oonomepnvle maccugul

1. Jlan maccuB pa3mepa N. BriBecTu ero ajeMeHTsl B 00paTHOM HOPSJIKE.

2. [an MAacCuB pa3mepa N. BriBectn BHayaje €ro 3JIEMEHTHI
C YETHBIMH||HEUETHBIMHU2 UHJIEKCAMU, @ 3aTEM — C HEUETHBIMH | [U€THBIMHU?.

3. Jlam nuenouucneHHeli wmaccuB A pasmepa 10. BeiBectm  HOMeEp  mepBoO-
ro1|TOCIIEIHETO02 U3 TEX €r0 AMEMEHTOB A[i], KOTOPBIE YIOBIECTBOPSIOT JBOWHOMY HEPABEHCTBY:
A[1] < A[i] < A[10]. Ecnu Takux 31eMEHTOB HET, TO BhiBeCTH 0.

4. Jlan uenouncneHHsli MaccuB pasmepa N. [IpeoOGpasoBarb ero, mnpudaBuB
K YETHBIM||HEUETHBIM2 YUCIIAM IEPBbIN3|OCIeHUI4 AeMeHT. [1epBblii 1 mocaeHui AIeMEHTHI
MaccuBa HE U3MEHSTh.

S. [Jan unenouucieHHbIi MaccuB pasMmepa N. BpiBecTm BHawane BCE €ro 4er-
HbI€||HEUETHBIE2 DJIEMEHTHI, a 3aTEM — HEUETHBIC| [YETHBIE.
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6. [eymepnvie maccusvl (Mmampuybwt)

1. ano uucno k (0 <k < 11) u marpuna pasmepa 4 x 10. Haiitu cymMy u npousBeieHue
3JIEMEHTOB K-ro cTon01a JTaHHONH MaTpPHULIbIL.

2. Jlana matpuma pa3mepa 5 x 9. HaliTu CyMMBI 3JIEMEHTOB BCEX €€ YETHBIX|[HEUETHBIX?
CTPOK3|CTOJIOIIOBS.

3. Jlana marpuna pasmepa S x 10. HailTu MuHHManbHOE|MaKCUMalIbHOE2 3HAYEHUE
B KQXJIOW CTPOKE3|CTOJIONES.

4. Jlana matpura pasmepa 5 x 10. B kaxmo#t cTpoke:|cTon01e; HAaWTH KOJTUYECTBO dJie-
MEHTOB, OOJIBLINX3|MEHBIINX4 CPEJHEr0o apu(pPMEeTUYecKOoro BCEX JIEMEHTOB JTOM CTpoO-
KH||cTOI01A).

5. Jlana marpuna pasmepa 5 x 10. IIpeoOpazoBats marpuily, IOMEHsIB MECTAMH MUHU-
MaJIbHBI ¥ MAaKCUMAJIBHBIN JIEMEHT B KaXKJI0M CTPOKE1|CTOIO1IE?.

7. Cumeonvl u cmpoxu

1. BeiBectu ctpoky anuHbl N (N — ueTHOE), KOTopas COCTOUT U3 YEPeayIOIIUXCS CUM-
BosioB C1 u C2, naunnas ¢ Cl1.

2. [lana ctpoka. BeiBecTu CTpoKy, COJIEpHKaIIyI0 T€ K€ CUMBOJIbI, HO PACIOJ0KEHHbIE
B 00paTHOM MOPSIJIKE.

3. Jlana cTtpoka. BeiBecTH KOAbI €€ MEPBOTO U MOCIEAHETO CUMBOJIA.

4. Jlana crpoxka. IlogcunTaTh KOJIMYECTBO COAEpKAIlUXCS B HEM LUpi|[MpomHCHBIX
OyKB]2|[cTpoUHBIX OYKB]3.

5. Jlana crpoka. [IpeoOpa3oBarh Bce CTpOYHbIC| IPONUCHBIE, JTATHHCKUE]|pyCCKHEs OYK-
BbI B IIPOIMCHBIE] |[CTPOUHBIE?.

8. Ilpoyeodypwt u hynkyuu

B 3aganusx naHHOW moarpymnmbel TpeOyercs peanu3oBaTh HPOLEAYpbl WM (YHKIHMH
C YMCJIOBBIMH ITapaMeTpamMu THNa integer u real. BxoaHble mapaMeTpsl 3TUX TUIIOB OOBIYHO OMH-
CBIBAIOTCS KaK MapaMeTpbl-3HAYCHUSI.

1. Onucarp pynkuuto Min2(A,B)1|[Max2(A,B), BemiecTBeHHOro TUNa, HAXOIALIYIO MHU-
HUMaJbHOE||[MAaKCHUMaJIbHOE? U3 JIBYX BellecTBeHHbIX yncen A u B. C nomouibio 3Toi pyHKUINN
HaWTH MUHUMAaJbHBIC| [MaKcUMalTbHbIC, M3 Tap uncen A u B, A u C, A u D, ecniu manbl uncna A,
B, C, D.

2. Omucats npouenypy Minmax(A,B), 3anucpiBaomiyto B IepeMeHHyI0 A MUHUMAaJIbHOE
u3 3HaueHuil A u B, a B nepeMmennyro B — MakcumanbHoe U3 3TuX 3HaueHuil (A u B — Bemie-
CTBEHHBIE ITApPaMETPBbI, ABJIAIOIINECS OJHOBPEMEHHO BXOJHBIMU M BBIXOJHBIMU). Mcronb3ys ue-
TBhIPE BbI30Ba 3TOI Mpolielyphl, HAUTH MUHUMAaJIbHOE U MakcUMalibHOE U3 ‘ucen A, B, C, D.

3. HUcnome3ys mpouenypy Minmax wu3 3amganus Proc2, omnucate (QyHKIHMIO
Min3(A,B,C)i1|[Max3(A,B,C) BEILIECTBEHHOTO TUIIA, HaxO0IAILYIO MHHHMaJlb-
HO€||[MaKcuMalbHOEe2 M3 Tpex BemecTBeHHbIX uucen A, B u C. C nomouipio 310l (QyHKUIUU
HalTH MUHUMAaJbHbIE| | MaKCUMalbHbIe; U3 HabopoB (A,B,C), (A,B,D), (A,C,D), ecinu ganbl ymc-
ma A, B, C,D.

4. Ucnonpzys ¢yukuuo Min2(Max2, wu3 3amanus Procl, omucate QyHK-
uuo Mind(A,B,C,D)1|Max4(A,B,C,D),  BemecTBEHHOTO THIIA, HAXOMAAIIYI0O MHHUMAaJb-
HOE€||[MaKCUMallbHOE, U3 4YeThlpeX BellecTBeHHBIX uncen A, B, C u D. C nomouipio 310l QpyHK-
MM HAaWTH MUHUMAaJIbHBIC||MaKCUMallbHbIE, 13 HabopoB (A,B,C,D), (A,B,C,E), (A,C,D,E), eciu
nmanel uncaa A, B, C, D, E.

5. Ommcare ¢ynkmuto Fact(N) memoro Tuma, BEIYHCISIONIYIO 3HadeHUE (hakTopuasa
N!=1-2-...:-N (N > 0 — nmapamerp uesnoro tuna). C nomouipto 310l GyHE NN BIYUCINUTD (ak-
Topuansl 10 naHHBIX YuCen.

9. Jleouunsie ¢atinvi
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1. Jlana crtpoka S. Eciu S sBnsercss AonmycTUMBIM MMeHeM (aiina, To BeIBecTH True
u co3nath (aitn ¢ aTum umeneM. Ecim daiin ¢ uMeneM S co3math Helnb3s, TO BeiBecTH False.

2. Jlanbl uMeHa yeThipex (aiiinoB. BeiBecTu konmuecTBo (ailioB ¢ yka3aHHBIMH HMEHa-
MU, KOTOpbIE UMEIOTCS B TEKYILEM KaTajore.

3. Jlano ums (aiina nensix uucesn. BeiBecTu xoiaudecTBo ero snemeHToB. Ecnm ¢aiina
C TAKUM UMEHEM He CYIIECTBYET, TO BbIBECTH —1.

4. Jlano umcno k u daitn, comepkamuii HEHYJIEBbIE 1IETbIEe YUCIA. BBIBECTH 3JEMEHT
¢aiina ¢ Homepom k (ameMeHTHI daiina HymMepyroTcs oT Hyis). Ecinu Takoil 37eMeHT OTCYyTCTBY-
eT, To BeiBecTH (.

5. Jlaun daitn menbIx 4mcen, coAepsKaluidi He MEHee YeThIpeX 3JeMeHTOB. BriBecTn ero
HYJIEBOM, NIEPBBIN, IPEANIOCIEHUM U ITOCIETHUMN JIEMEHTHI.

10. Texcmosvie gatinb

1. Jlan TexcToBbli (haiin. BeiBecTr KOJIMUECTBO COAEPIKALIUXCS B HEM CUMBOJIOB U CTPOK
(mapkepnl koHIOB cTpok EOLN u koHua ¢aiina EOF npu noacuere konuuecTBa CHMBOJIOB
HE YYUTHIBATD).

2. Jlana ctpoka S u TekcTOBbIN (aiin. JJo6aBuUTh CTPOKY S B Hauaso||KOHEI ¢aiina.

3. Jlan TekcToBbIi (aits. Y aanuTh U3 HETO MEPBYIO| [TTOCIIETHIOK2 CTPOKY.

4. Jlanwel nBa TekcToBbIX ¢aina ¢ umenamu Namel u Name2. Co3naTh HOBBIM TEKCTO-
Bl aiin ¢ umeHem Name3, SBISIIONIUICA OOBEAMHEHHEM COJepkuMoro (aitmoB Namel
u Name?2 (B yKa3aHHOM MOPSJIKE).

5. Janbl nBa TekcToBBIX (aitna ¢ umenamu Namel u Name2. /[o6aBuTh B KOHell (aii-
na Namel conepxkumoe daitma Name?2.

11. IIpocmetiwue pexypcugHvle aneopummbl

Cnenyer 3aMeTUTh, YTO IMPAKTHUECKU BCE 3a/laHUsl 3TOM MOATPYMIBI MOXKHO JIETKO pe-
IIUTH U 0€3 KCI0JIb30BaHUs peKypcud. J[aHHOe 00CTOSATENHLCTBO CBSI3aHO C TEM, YTO B 3aJJaHUSX
paccMaTpuBalOTCS  JEMCTBUTENBHO MPOCTEHIINE MpUMEPbl PEKYpCUH, JIETKO CBOJAMMBIE
K UTEpPallMOHHBIM aNropuTMaM. bosiee TOro, B HEKOTOPBIX CIIydasX HCIOJb30BaHUE PEKYPCHH
MPUBOJIUT K HEI(D(PEKTUBHBIM airopuT™Mam (cM., Harpumep, 3afganus Proc64 u Proc65). Onnako
MMEHHO Ha MOJI0OOHBIX MpUMeEpax MPOoILIEe BCEro MOIYYUTh EPBOHAYAIBLHBIE HABBIKK Pa3pabOTKU
PEKYpPCUBHBIX aJITOPUTMOB.

1. Omnucatp pexypcuHble ¢yHkuuu Fact(N) u Fact2(N) BemiecTBeHHOro TuIia, BbIYHC-
nsromue 3HaueHus gakropuana N! u aBoitHoro dakropuana N!! coorBerctBenno (N > 0 — ma-
pametp 1enoro tumna). C moMoupo 3TUX (PYHKUUNA BBIYUCIUTH (DAaKTOpHAIIBI U IBOMHBIE (haKTO-
pHaJIbI ISATH TAHHBIX YHCEN.

2. Ormucath pexkypcuBHyro (yHkunio PowerN(X,n) BElIECTBEHHOTO THIIA, HAXOASIIYIO
3HAYEHUE N-I CTENEeHU YKcia X o Gopmye:

xX=1, x"=xx"! mpun>0, x"=1/x" npun<0 (x >= 0 — BelIeCTBEHHOE YUCJIO,
n — nenoe). C noMoubo 3Toi QYHKIMH HaiTu 3HadeHus X\ IpHu 5 pasaMuHbIX 3HAaueHUSX N
U1 jagHoro X.

3. Omnucate pexypcuBHyto ¢yHkiuio SqrtK(x,k,n) BemecrBeHHOro Tumna, HaxoJISAUIYIO
MPUOJIKEHHOE 3HAYEHUE KOpHs k-ii CTEIIEHU u3 qyucia X 1o dbopmyne:
y(0)=1, y(n+l)=1y(n) - (y(n)—x/y(n)<")/k, rae y(n) o6o3mauaer SqrtK(x,k,n) (x — Beme-
CTBeHHBIN mapametp, k un — nensie; x >0, k> 1, n>0). C nomouipto 310l QyHKIUU HAWTH
npuOIKeHHble 3HaueHus: KopHs K-i crenenn u3 X npu 6 pa3auyHbIX 3HAYeHUSX N JUid JaH-
HbIX X 1 K.

4. Onucarpb pexypcuBHyo (pyHkuuto FibRec(N) nenoro tuna, Beraucisionryro N-e guc-
a0 @ubonauun F(N) mo dopmyne: F(1)=F2)=1, F(k)=Fk-2)+Fk-1), k=3,4,...
C nomompto 3TOM (QyHKUMM HaWTH 0ATh yucen @PuUOOHAUYYM C yKa3aHHBIMU HOMEpaMu
Y BBIBECTH 3TH YKCJIa BMECTE C KOJMYECTBOM PEKYpCHUBHBIX BbI30BOB (pyHKIMHU FibRec, morpe-
OOBAaBILKXCS JUIS1 UX HAXOXKICHUS.
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5. Omnmucate pexypcuBHyo pynkmuio C(m,n) meaoro TUma, HAXOASIIYI0 YHUCIO COoueTa-
HUH W3 1N 3JIEMEHTOB 1o m, ucnoybdys ¢opmyny: C(0,n)=C(n,n) =1, C(m,n)=C(m,n—
1)+ C(m-1,n—1) mpu 0 <m <n (m u n — gensie napamerpsl; n >0, 0 <= m <= n). JlaHo uuc-
70 N ¥ ns1h pa3inyHbix 3HaueHuil M. BriBectu uncna C(M,N) BMecTe ¢ KOJIMYECTBOM PEKYp-
CUBHBIX BbI30BOB QyHKIMU C, OTpeOOBABIINXCS ISl UX HAXOXKICHUS.

Kpumepuu oyenusanus.

Opnna pemennas 3ana4a onenuBaetcs B 0,1-0,5 6anna (MUHIMaIbHOE 3HAYCHHUE BHICTAB-
JSIETCSA, €CIU CTYICHT PEUII 337a4y 10J] pyKOBOJICTBOM IPEIOIaBaTelsl; MAKCUMAaIBHOE, eCIN
CTYICHTY HE TOTpeOOBAIMCh MPH PEIICHUH TIOJCKa3Ky MpernogaBaTensi). MakcuMaabHOe KOJU-
4yecTBO OaylyIoB 3a pemieHue 3anad paBHO 20 (40 camocTosITeNnbHO pelleHHbIX 3aaa4). K npome-
KYTOYHOM aTTecTanuu HeoOxoaumo HaOpaTh MuHUMYM 10 GamnoB. Ecnu Gannel He HaOpaHBI,
TO Ha 3ayeTe U HK3aMeHe J00aBisieTcs IpPAaKTHYECKOe 3aJaHue (mepes IMoJyueHueM Ousera
HEOOXOMMO PEIINTh 33134y, IPeIIOKEHHYIO TPEIoIaBaTelieM, U OOBSCHUTD JTAllbl €e pele-
HUs).

6.1.3. Konmponvuvie padbomul

BapuaHThl KOHTPOJILHOI padoThl Nel:
Bapmuanr 1.
1. CocTaBUTh IPOrpaMMy, BHIYUCISIONIYIO 3HAU€HUE (QYHKIIUH.

2
x*+x°, ecu x <8,

y:
Nx? +8x, eciu x> 8.

2. CocTaBUThH IPOrpaMMy, BHIYUCIISIONIYIO 3HaU€HNE (DYHKIUH.

1
— 4z eciu x>0,z>0,
2x

X+z

> ,ecau x<0,z<0,
Xz

56, 6 ocmanvHbix cyuasx

3. CocTaBuTh MpOrpamMmy, BEIUYUCIISIONIYIO TPOU3BEICHNE
\/4+xy -\/5+xy -...-\/43+xy

Bapmuanr 2.
1. Haiitu 3nauenne ¢pynkuuu B Touke X. Ecmu X He momagaeT B 00JacTh omnpeencHus
(GbyHKIIUH, TO TpOrpamMMa BEIBOAUT «B 3To# Touke QyHKIHS HE OTIpenesicHa.
12x

V2x—3sinx

2. CocTaBUThH IPOrpaMMy, BHIYUCIISIONIYIO 3HaU€HHE (DYHKIUH.
1
2cosx

+z%, eciu x<0, z>0,

zZ
y= 2—, eciu x< 0,z < -1,
X

XZ, 6 OCMANbHBIX CYUAAX

z z z
3. COCTaBHTh POTPAMMY, BBIUUCIAIONTYIO cymmy 22 33 99,
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Bapmuanr 3.
1. CocTaBUTh IpPOrpaMMy, BEIYUCISIOUIYIO 3HAUEHUE QYHKIIUH.

X+ cosx’, eciu x <3,

\/;, eciu x > 3.

2. CocTaBUThH IPOrpaMMy, BHIYUCIISIONIYIO 3HaU€HNE (DYHKIUH.

[x
z—.|—,eciu x>0,z>0,
zZ

Xz
y=<s——ecau x<0,z<0,
2x+z

2x + 3z, 6 ocmanbuwix CAyyasnx

y:

BapuaHThl KOHTPOJILHOI padoThI Ne2:
Bapmuanr 1.

1. CpopmupoBaTh MacCHB H3 IOCJIEIOBATEILHOCTH \/xy+1’ \/xy +2, \/x_y+3’ .

VY +48. Bce anemeHTHI MaccuMBa ¢ YETHBIMH HOMeEpamMH 3aMeHHTh Ha (. DTambl pemeHus
odopMuTh B BHJE mporeayp. [Ipumedanue: mpy BBIMTOJHEHUN 3TOTO 3aJaHUs HEOOXOIMMO BOC-
MOJIb30BaThCs MUKIOM while.

2. B mpou3BoJIbHOH CTPOKE HEOOXOJUMO BBIYUCIIUTH KOJIMYECTBO BXOJSAIIUX B HEE CIIO-
TOB «HEY.
3. Heo06xo1uMo ¢ MOMOIIBIO MPOTIEAYPHI 3aMEHUTH B CTPOKE BCE OYKBBI «Yy» Ha IO,

Bapmuanr 2.

1. ChopMupoBaTh MacCHB U3 TOCIEIO0BATEIBLHOCTH COS(X+5y), cos(x+6y), cos(x+7y), ...,
cos(x+91y). BbruucauTe cymMmy 3JIEMEHTOB MaccHBa C YETHBIMH HOMEpPaMH. JTallbl pPelIeHus
opopmMuTh B Buje npouenyp. [Ipumeuanue: npu BINOJIHEHUN 3TOTO 33JaHUsI HEOOXOAUMO BOC-
0JIb30BaThcs LUKIOM while.

2. B npou3BoJIbHON CTpOKE HEOOXOAUMO BBIUMCIUTH KOJIMYECTBO BXOJSIIUX B HEE CIIO-
TOB «TO».

3. Heo0xoaumo ¢ moMOoLIb10 TPOLEAYphl 3aMEHUTh B CTPOKE BCE OYKBBI <«JD» HA <«J».

Bapmuanr 3.
Xy Xy Xy Xy
b b 2 ***
1. CopmupoBaTh MaccuB 3 mocienoparensHoct X +18° x+19° x+20 x+127
. Kaxplii TpeTuit 271eMeHT MaccrBa 3aMEHUTH Ha 22. DTaribl pemeHust 0popMuTh B BUIE TPOIie-

ayp. Ilpumeuanue: Mpu BBIMOJHEHUH 3TOTO 3aJaHUs HEOOXOIMMO BOCIOJIB30BATHCS I[HKIOM
while.

2.B HpOPI?:BOJ'IBHOﬁ CTPOKE HGO6XOI[I/IMO BBIYUCIIUTh KOJIMYECCTBO BXOOJAIIMX B HEC CIIO-
TOB «J1ay.
3. Heo06xomuMo ¢ MOMOIIBI0 MPOTIEAYPHI 3aMEHUTDh B CTPOKE BCE OYKBBI «I1» Ha «P».

BapuaHTbl KOHTPOJILHOI padoThI Ne3:
Bapmuanr 1.
Coznare Moaynb 1Mo 00pabOTKEe TEKCTOBOW MH(OpPMAILMK, KOTOPBI COACPXKUT CIICTYIO-
M€ TIOIIPOTPAMMBI:
® TIPOLEIYPY, 3aMEHSIOIIYIO BCE ABOWHBIC MPOOEIIBI OTHUM MPOOETIOM;
¢ (pyHKIHMIO, BO3BPALIAIOUIYIO KOJIMYECTBO JABOMHBIX IPOOEIIOB.
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Hcnonps30BaThk MOyilb B OCHOBHOM ITporpamMMe, KOTopast IpeoOpa3yeT UCXOAHYIO CTPOKY
U BBIJAET COOOLICHHUE O KOJIMYECTBE IIPOU3BEICHHBIX 3aMEH.

Bapuanr 2.
Co3nate MOIynb MO 00pabOTKE MACCHBOB, KOTOPBIH COJEPKHUT CIEAYIOIIUE IMOIIPO-
IpaMMBL:
® [IPOLEIYPY, 3AMEHSIIOIIYIO BCE MOJIOKUTEIbHBIE AIEMEHTHI MACCHBA Ha HOJIb;
e (pyHKIMIO, BO3BpALIAIONIYIO KOJIMYECTBO HYJIEH B MacCUBE.
Hcnonps30BaTh MOJIYIb B OCHOBHOM MPOTpaMMe, KOTOpasi TIOJICYUTHIBAET KOJIUIECTBO HY-
JIei B UCXO/THOM MAacCHBE, 3aTeM Ipeo0pa3yeT HCXOHBII MAaCCHB M CHOBA TOJICYUTHIBACT KOJIH-
YECTBO HYJIEH.

Bapmuanr 3.
Coznare Moaysb IO 00pabOTKE 3amucei, KOTOPBIA OMUCHIBAET THII 3aIUCh CO CIICIYIO-

MMM TIOJIIMU: HOMEp, (aMIIIus, OLEHKY 10 WH(POpPMATHKE, OIEHKY IO MPOTPaMMUPOBAHUIO,
OIICHKY IT0 apXUTEKTYPE U COJACPIKHUT CICAYIOIINE TIOITPOTPAMMBI:
® TIPOLENYpPY, CO3AAOMIYIO 3aMUCH (3AIOIHACT MOJIs);
¢  (pyHKIMIO, BBIYUCISIOULYIO CPEAHUN Ol (110 TPEM MOJIAM).
Hcnonp30BaTh MOy b B OCHOBHOI IIporpamme, KOTOpas CO3[AaeT HECKOJIBKO 3aIliceH,
3aTeM MOACUYUTHIBACT CPEIHIE OAJUTBI M BHIBOJHT PE3YJIbTAThl Ha SKPaH.

Memoouueckue pekomenoayuu

B KOHTpOJBHBIX paboTax JOJIKHBI OBITH MPEACTABICHBI IPOTPAMMBI Ha si3bIke [lackaib,
pelale NepeyrciieHHble B BapuaHTe 3ajauu. Jlomyckaercs Ba crocoda BHINOJHEHUS 3a/1a-
HUS: B MHCBMCHHOM M JICKTPOHHOM BHJIe. [Ipy BBITIOJIHEHUH 3aaHUN C WCIOJE30BaHUEM KOM-
MBIOTEPA, pEIIeHUE 3aJadll COMPOBOXKAAaeTcs ee oTiaakor B cpene PascalABC, cmaercs kon-
TpoJIbHAs paboTa MPEToJaBaTEeNI0 B BUAC TEKCTOBOTO (haiina.

Kpumepuu oyenueanus.

Basnl Kpurepun oneHnBanus

9-10 KontposbHas padota odopmiieHa B COOTBETCTBHH C NPEABABIICMBIMH TPCOOBAHUAMHU, COACPIKUT 1-
2 MEJIKUX ONTHOKU

7-8 KontposbHaas padora odopmiieHa B COOTBETCTBHH C MPEABSBIACMBIMU TPCOOBAHUSIMHU, COICPIKUT
OJTHY NPUHITUITAATBHYIO WM 3 WX 00Jiee HeTOUCTOB

5-6 KonrtposbHaas padora odopmiieHa B COOTBETCTBUH C INMPEIbABISCMBIMH TPEOOBAHHUSIMHU, HEIIOTHOE
pellieHHue 3aa4 ¥ MPUHITUIHATBHAS OITHOKA.

0-4 KontposbHas pabora comepuT Oojiee ONHOW MPHUHIUITHAIBHON OIIMOKK PEIICHUS 3alavd; KOH-
TpoNbHasA paboTa oopMiICHA HE B COOTBETCTBUM C NMPEIBIBIACMBIMUA TPEOOBAHUSIMH, HECOOTBET-
CTBHUE BapHAHTY
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6.2. OueHounble cpeacTBa
AJI51 TEKYLEero KOHTPOJISl yCIeBaeMOCTH M0 TUCHMILINHE

B cBs3u ¢ npunstoit B CI'Y umenu H. I'. UepHsbleBckoro OanibHO-pEHTUHIOBON CH-
cremoii yuera noctikenuid crynenta (BAPC) 6anibl, mosydeHHbIe B X0/1€ TEKYIIETr0 KOHTPOJIS,
pacnpeensoTcs 1o YeThIPEM IPyIIIaM:

— JIEKIINY;

— nabopaToOpHBIC 3aHATHUS,

— IIPAaKTUYECKUE 3aHSTHUS;

— caMOCTOSITeNIbHAs padoTa.

1. JIexkumu:

[Tocemenne nekmuii, akKTHBHOCTh M y4acTHE B (popMax dKcmpecc-KOHTpost — o 10 6an-
J0B. Baui-onpoc ocymecTBiseTcs Mo MaTepralry JEKIHH.

[TpumepHbIe 3amanust It OJIUI-0OTIpoca:

— 3anuImuTe MATh TEPMUHOB, KOTOPBIE MOKHO CUMTAThH KIFOUEBBIMHU JUIS TAaHHOU JICKIINH.

— Chopmynupyiite onpeesieHus ClIeIyoluX TEPMUHOB U MTOHATHIL. ..

— OTBETHTE MUCHMEHHO HA BOTIPOC. ..

— Pestomupyiite copepikaHue JeKIUU, COCTaBUB MUHHU-TEKCT (He OoJiee ... CIIOB).

— Ha kakux kimaccuuKannoOHHBIX TPU3HAKAX CTPOUTCS TUTIOJIOTHS. . .

— Kak MOXHO NMPUMEHUTH B MPAKTHKE MPOPECCHOHATBHON NEATETLHOCTH TO, O YE€M BEI
y3HaJIM cerojiHs Ha jekuuu (1-2 npumepa).

2. Ioceuienue n1abopaToOpHbIX 3aHATUH, BbIIOJHEHHE 3a1aHuil — oT 0 10 8 GamoB (1o 1
0aJuty 3a BBIIIOJHEHUE MPOTPaMMBbl 3aHATHS) B KaK/I0M CEMECTpE.
[Tnane! 1abopaTOpHBIX 3aHATHI CM. B pazzaene 6.1.1.

3. Ilocemnienne MPaKTUISCKUX 3aHITHH, BBITIOJIHEHHUE 3aaHui — oT 0 10 8 GayioB B Kax-
nom cemectpe. [Ipumepsl 3amad, TpeOOBaHMS K HUM W PEKOMEHAAIMH IO BBIMOJHEHUIO CM. B
paznene 6.1.2.

4. CamocrosiTenbHas padoTa:
— BBINIOJIHEHHWE KOHTPOJIbHOU padoThl — 10 10 GaymuioB B Kaxa0M ceMecTpe (BapHaHTbI
KOHTPOJIbHBIX paOOThl U PEKOMEHIAIINH 110 BBIMOJIHEHUIO CM. B paszzene 6.1.3);

6.3. OueHounble cpeacTBa
AJIs1l IPOMEKYTOYHOM aTTeCTALMHU 10 JUCHUIJIMHE

[IpomexyrouHas arrectanus no aucuuiuinHe «lIporpammupoBaHue) MNpoBOAUTCS B4
cemecTpe B BUJE dk3aMeHa. [IoAroToBka CTyA€HTa K MPOXOXKACHUIO MPOMEXYTOYHOU aTTecTa-
LMY OCYIIECTBIIAETCS B IEPUOJ JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHI, a TakKe BO BHEAYAUTOP-
HbI€ Yachl B paMKaxX CaMOCTOSITeJIbHOW paboThl. Bo BpeMsi caMoCTOSATENbHON MOATOTOBKH CTY-
JIEHT IOJIB3YETCS KOHCIIEKTaMU JIEKI[UM, OCHOBHOM M JONOJHUTEIBHON JIUTEPATYPOU IO JUCLHU-
IUTHHE (CM. IIEpevYeHb JIUTepaTyphl B pabodeil mporpaMMe JTUCIUILINHBI).

Ha sk3amene cryneHTy npejuiaraercs JBa TEOPETUYECKUX BOIpoca U oAHa 3ajaada. [lpu-
Mepbl 3aJ1a4 MPUBEACHBI B pazjene 6.1.2.

Bomnpocsl k 3auery

I. Dranel peunrenne NpUKIaAHBIX 33/1a4 HA KOMITBIOTEPE.
2. Tlonstue anropurma. Ceoiictea anroputma. CriocoObl IPEACTABIEHHS aIrOPUTMOB.
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WOk

1.
12.

13.
14.

15.
16.
17.
18.

19.
20.
21.

22.
23.
24.
25.
26.
217.
28.
29.
30.

OcHoBbl opranu3zanuu s3eikoB. [ToHsTHE ONIEpaTopa.

[lonaTre BenmmuuHEBI U €€ XapakTepucThku. Mcropus s3bika [Tackans.
Crpykrypa nporpammsl Ha si3bike [lackainsb.

BcerpoeHHbIe cTaHAAPTHBIE TUIIBI BEJIMYHUH.

Omneparops! BBoa-BbIBoa. DopMaTHBI BHIBOJL.

JInHelHbIe TPOrpaMMBlI.

Omneparop ycinoBHOTo nepexoaa. BioskeHHbIe yCIOBHbIE KOHCTPYKLIUU.
Omnepatop Bei6Opa CASE.

ukn co cuetunkom (“mis’)

Huxn ¢ nmpexycnoBueM. CoiicTBa 1ukia "moka". MeToauKacoCTaBIeHUS TPOTPaMM C
O9THUM IMUKJIOM.

1Ky ¢ MOCTYCIIOBUEM.

Brluncinenue cymMmm W TpOM3BENEHWNA B LHKIC. 3HAKOYEPEAYIOIIHECS CYMMBI.
[IpuMeHeHre pEeKyppeHTHBIX COOTHOIIEGHWW JJisi BBIYMCICHHS OOIero ujeHa
IIOCJIEI0BATEIBHOCTH.

Onucanue 0JHOMEPHBIX U IByMEPHBIX MacCHUBOB.
3aauu Moucka B MaccuBax. buHapHbIi MoKCK.
CopTupoBKa MacCHBOB.

Bcenomorarensubie anroputmbsl. @axktuueckue u GopMaabHble TapaMeTphl.
JlokanbHble U r100abHbIE IEPEMEHHbBIE

Opranu3anus npoIeIyp MmoJIb30BaTells: Ipolenypa 0e3 mapamMmeTpos.
Opranuzanus npoIeryp MmoJIb30BaTelis: Mpoueaypa ¢ IapaMeTpaMHu-3HaYCHUSIMH.

Opranu3zanus npoueayp rnojiab30BaTelNs: MpoLeaypa ¢ apaMeTpaMu-3HaueHUsIMU U
napaMeTpamMu-nepeMeHHbIMU.

Opranuzanus GyHKIUN TOJIb30BaTENs.

CuMBOBbHBIN TUI. DYHKIMH U IPOLIETYPhl pabOThI ¢ CUMBOJIAMH.
CrpoxoBbliii THI. QYHKIMH U IPOLEAYPHI PAOOTHI CO CTPOKAMH.
MHnosxecTBa.

@aitsibl. @YHKIMY U IPOLIEYPbl pabOThI ¢ dailiamu.

TexkcroBslil (haiin. @yHKIUH U IPOLIETypbl paOOThI ¢ TEKCTOBBIMU (haliamH.
VYkazarenu.

JluHaMH4ecKue CTPYKTYpbl JaHHBIX.

Moaynu.

Kpumepuu oyenusanus.
4 cemecTp — SK3aMeH

Bbaxiael

Kpurtepun onennBanus

25-30

CTyI[EHT SICHO U YCTKO C(l)OpMyJ'H/IpOBaJ'I OTBCThI Ha JBa TCOPETHUYCCKUX BOIPOCA, PCUINII IMTPAKTUIC-
CKYIO 3aJauy 0e3 OH_II/I6OK, IPOUJIITIOCTPUPOBATI OTBETHI AOMOJIHUTCIIBHBIM MaTEpUaIOM, ITOKa3ajl
T'paMOTHOE HCII0JIB30BaHUEC MTOHSATUHHOTO afrmapara JUCHUIUIMHBI, JIOTUYHO OTBCYACT HAa AONOJIHU-
TCJIbHBIC BOIIPOCHI

16-24

CTyI[EHT C(l)OpMyJ'II/IpOBaJ'I OTBCThI Ha JIBa TCOPCTHUUYCCKHUX BOIIPpOCA, HO AOIIYCTHUII 2-3 HETOYHOCTH
WKW HCIOJHO PACKpbUI CYTh BONpPOCA; PCHINII MPAKTUYCCKYIO 3alavdy C 1-2 He MPpUHOUITHAJIBbHBIMHA
OIHI/I6KaMI/I, IoKa3aJl rpaMOTHO€ HUCITIOJIB30BaHUE MIOHATUHHOTO armnapara AMCHUIIMHBI, HE CMOT" I10-
I[pO6HO Pa3bACHUTL CYTh NMPCIATIOKCHHOIO pCHICHUA; 3aTPYAHUIICA C OTBETOM Ha JOIOJIHHUTCIBHBIC
BOIIPOCHI

8-15

CTyI[EHT C(l)OpMyJ'II/IpOBaII OTBCThHI HAa JiIBa TCOPCTUYCCKUX BOIIPpOCA, HO AOIYCTHJI 1 MpUHIUIIHAIb-
HYIO OIJ_II/I6Ky; HEIIOJIHO paCKpLLI CYTh BOIIPOCA; pEHIWII NPAKTUYCCKYIO 3a1a1y YaCTUYHO, ITYyTAaCTCA B
MOHATUHHOM arrapare, JoIyCTUI OIIIHOKHU npu MOACIUPOBAHUU, HC CMOI' OTBETUTHL Ha IOIIOJIHH-
TCJIbHBIC BOIIPOCHI

0-7

CryneHt He cOPMYITUPOBAI OTBET Ha OJMH M3 TCOPETUUCCKHUX BOMPOCOB, JINOO JOMYCTUIT MPHHIIU-
MHAJTbHBIC OIIMOKU B KaXXKJIOM; HE PEIIMIT MPAKTHYCCKYIO 3a/auy, TyTacTCs B IIOHATUHHOM armapare,
JTOITYCTHJI OITUOKH TIPU MOJICTUPOBAHNUH, HE CMOT' OTBETUTDH Ha JOMOJHUTEIbHBIC BOIPOCHI
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7.laHHble 1J1M1 y4eTa ycneBaeMocTu cTtyaeHToB B BAPC

Tab6umua 1. Tabanna MakcMMaJbHBIX 02J1J10B 110 BUIaM Y4e0HOil 1esiTe IbHOCTH

1 2 3 4 5 6 7 8
JlaGopaTopusie | [Ipaktiyeckue [CaMmocTosITeIbHAS [ABTOMAaTH3HPOBAHHOE Apyrue BHAR [IpomerxxyTouHast
Jlexuun y4eOHOi Hroro
3QHATHS 3QHATHS pabora TECTHPOBAHHE aTTecTauus
VeI TeIIbHOCTH
10 20 30 10 0 0 30 100
HporpaMMa OIl€eHUBaAHUA y‘leﬁHOﬁ ACATECJIBbHOCTH CTYJICHTA
4 cemecTtp
Jlekuuu

[TocemaeMocTh, OIpoOC, aKTUBHOCTh M y4acTue B (pOopMax 3KCIPECC-KOHTPOJIS OJIUH ce-
mectp — ot 0 1o 10 Gannos.
JlaGopaTopHble 3aHATHS.

KoHTposb BbinonHEHUs 1a00paTOPHBIX 3a/laHui B Te€ueHue oJHoro cemectpa — ot 0 110
20 Gamnos.
IIpakTnuyeckune 3aHATHSA

HOCCHlaCMOCTI), OIIpoOC, aKTUBHOCTb, BBIMIOJIHCHUC JOMAIITHUX 3aZ[aHI/II\/’I " Ap. 3a OJUH CC-
Mmectp — ot 0 10 30 Gasios.
CamocrosiTesbHast paboTa

Brmonnenne JOITIOJTHUTEIBbHBIX Sa)IaHI/Iﬁ K J'Ia60paTOpHI)IM N MPAKTUYCCKUM pa60TaM —
ot 0 1o 10 GamoB
ABTOMaTH3HMPOBAHHOE TeCTUPOBAHME

He npegycmoTtpeno.
Jlpyrue BUabI eI TeJIbHOCTH

He npexgycmotpeno.
IIpomexyTouHas aTrecTanus. IK3aMeH.

[Ipu mpoBeaeHNN NPOMEKYTOYHOM aTTeCTALIMU

OTBET HAa «OTJIIMYHOY» olieHuBaercs ot 28 no 30 6amios;

OTBET Ha «XOPOIIIOY OIIEHUBAETCs OT 22 10 27 0aios;

OTBET Ha «yAOBJIETBOPUTEIBHO» OLIEHUBaETCs OT 16 10 24 Oanmos;

OTBET Ha «HEYIOBJIETBOPUTEIHLHO» OolleHnBaeTcs oT 0 1o 15 6aios.

Takum oOpa3oMm, MakCHMajbHO BO3MOKHas CyMMa OajulOB 3a Bce BUAbI yueOHOU nes-
TETBHOCTH CTyZACHTa 3a 4 cemecTp no aucturmnHe «lIporpammupoBanue» coctasiser 100 6an-

JIOB.

Tabauua 2. Ilepecyer mMoJIy4eHHOM CTYAEHTOM CYMMBbI 0A/VIOB B OLICHKY

86—100 6amnoB COTIUIHO»

71-85 6amnos «XOPOIIO»

51-70 6amnoB «YJIOBJIETBOPUTEITBHO
50 6ay10B ¥ MEHBIIIE «HEYIOBJIETBOPUTEIBLHO»
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8. YueOHo-MeToqM4Yeckoe 1 HHGOPMALMOHHOE
o0ecneyeHune TUCHUIIINHBI

a) aurTeparypa

baxenosa, . FO. Beenenue B mporpaMmmupoBanue : yaeOHOE To-
cooue / U. 0. baxenora, B. A. Cyxomnun. — Mocksa : WHTep-
HeT-YHusepcuteT Mupopmarmonnsix Texnonoruit (MHTYUT) :
Aii ITu Ap Memma, 2020. — 326 c. — ISBN 978-5-4497-0652-2. —
URL: http://www.iprbookshop.ru/67397.html (nata oGpaieHus:
26.04.2023).

HassiioBa, H. A. [IporpamMupoBanue : yueOHoe nocodue / H. A.
HassioBa, E. B. boposckas. — 4-e uza. — Mocksa : Jlaboparopust
snanuii, 2020. — 239 c. — ISBN 978-5-00101-788-2. — URL:
https://www.iprbookshop.ru/6485.html (mara oOpareHus:
26.04.2023).

Wudopmaruka u mnporpamMmmupoBaHue : yueOHoe mocobue
/ P. 1O. Lapes, A. H. Ilynkos, B. B. Camapun, E. B. MbuibamKO-
Ba[u 1p.]. — KpacHosipck : Cubupckuii penepanbHbIil YHUBEPCH-
ter, 2014. — 132 c. — ISBN 978-5-7638-3008-8. — URL:
http://znanium.com/catalog.php?bookinfo=506203 (mara o6pa-
menus: 26.04.2023).

Oxynos, C. M. lunamuyeckoe nporpammupoBanue / C. M. Oky-
noB, O. A. IlecroB. — Mocksa : JlabopaTtopus 3Hanuii, 2020. —
297 ¢. - ISBN  978-5-00101-683-0. @ —  URL:
https://www.iprbookshop.ru/12220.html ~ (mara  oOparmeHus:
26.04.2023).

Oxkynos, C. M. Ochnossl nporpammupoBanust / C. M. OkynoB. —
10-e u3a. — Mocksa : Jlaboparopust 3nanmii, 2020. — 337 ¢. —
ISBN 978-5-00101-759-2. — URL:
https://www.iprbookshop.ru/6449.html (mata oOpareHus:
26.04.2023).
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0) nporpammHoe o0ecrieuenue u HTepHeT-pecypcbl
IIporpamMuoe o0ecneyenue

1. CpenctBaLibreOffice

- LibreOffice Writer — TekCTOBBIpETAKTOD;

— LibreOfficeCalc — TaGnuunbIiipe1akTop;

— LibreOfficelmpress — mporpammanoaroToBKUIIpe3eHTALIHI;

2. CpenctBa MicrosoftOftice

— MicrosoftOfficeWord — TexcToBbII penakTop;

— MicrosoftOfficeExcel — TabnuunbIif pegakTop;

— MicrosoftOfficePowerPoint — mporpamMmMa noAroToBKY Mpe3eHTalHi;

3. Pascal ABC- cpena mporpamMmmupoBanus (cBoOoHO pacupoctpansemoe [10).
4. UPBUC — cucreMa aBTOMaTH3aliu ONOINOTEK.

HNHuTepHeT-pecypcsl
HN3naTenberBo «JIaHb» [DNEKTPOHHBIN pecypc]: ANMEKTPOHHO-OMOIMOTEYHAsl CUCTeMA. —

URL: http://e.lanbook.com/

eLIBRARY.RU [OnexTpoHHbIil pecypc]: HayuHas asiekTpoHHast Oubnuortexa. — URL:
http://www.elibrary.ru

Znanium.com|DJeKTPOHHBIN pecypc]: aneKTpoHHO-OuONIMoTeyHast cucrtema. — URL:
http://znanium.com

OBC IPRbooks[DnexkTpoHHbIil pecypc]: 31ekTpoHHO-OMOnuoreyHas cucrema. — URL:
http://www.iprbookshop.ru
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9. MaTtepuajibHO-TeXHUYECKOe o0ecnevyeHne T CIUIIUHbI

e VYueOHBbIC ayTUTOPHH, 000PYIOBAHHBIE KOMILIEKTOM MEOEIH, T0CKOM.

e KoMmiekT npoeKHOHHOIO MYJIbTUMEAUMHOTO 000PYA0BAHHUS.

e KoMIBIOTEPHBIN KJIACC € AOCTYNOM K ceTr VIHTepHeT.

e bubnuoreka ¢ MHPOPMAMOHHBIMHU pecypcaMy Ha OyMa)KHBIX M JIEKTPOHHBIX HOCUTE-
TSIX.

Pabovas mporpamMmMa cocTaBiieHa B COOTBETCTBHHU C TpeboBaHUsIME DeniepaibHOTO TOCy-
JTapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa BBHICHIETO 0Opa30BaHUS IO HANPABICHHIO TMOJTIO-
ToBKH 44.03.05 «Ilegarornyeckoe obpazoBanue (¢ AByMs IPOPUISIMU TIOATOTOBKHU).

Astop — Opmiok [1.A.

[Iporpamma onoOpeHa Ha 3aceaHuu Kadeapbl MaTeMaTUKU, THPOPMATHKH, (PU3HKH.
[Ipotokonm Ne 11 o1 «26» ampens 2023 rona.
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