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1. lleab ocBOeHHSI AUCHUILIHHBI

Lenb ocBOEHUS TUCHMILIMHBI — (POPMUPOBAHME MpecTaBieHus: 00 nHopMaTHKe, KaK O
HAYYHOM HANpaBJICHUU U Y4eOHOH AMCUMIUIMHE MIKOJIBHOTO M BY30BCKOT'O YPOBHS, OCHOBHOM
3aaueil KOTOPOH ABISETCA PELICHHE ANTOPUTMHUYECKHUX 3a7ad 00paboTKu MH(POpPMALUN U pas-
BUTHE aJITOPUTMUYECKOTO MBIIUICHHUS CTYACHTOB, C BO3MOKHOCTBIO MOCIIEAYIOIIEH peann3au-
eil JaHHBIX AITOPUTMOB Ha SI3bIKE IIPOrPaMMHUPOBAHUSI.

2. Mecto ANCIHUIIJINHBI

B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl
JlucuuiuimHa OTHOCHTCA K 00s3aTeNbHOM YacTW y4eOHOro IutaHa, BXomuT B biok 1
«IucunnuHbl (MOZYIH)».

N3ydyenne naHHOW AMCUMIUIMHBI ONMUPAETCS HA 3HAHUS, YMEHUS, HABBIKUA U OMBIT, TOTY-
YEHHBIE NTPH OCBOCHUHU 00pa30BaTEIbHON MPOrpaMMBI CPEIHETO 00IIero 0Opa3oBaHus, IPU U3Y-
YeHUU JUCHUIUIMHBI «OCHOBBI HHPOPMATHKN .

VYcneuHoe 0ocBOeHHE JaHHOM JAUCIMITIIMHBI SBIISETCS HEOOXOIUMBIM ISl OCIIEYOLIEro
u3ydeHust qucuuiuine «lIporpammupoBanuey, «Teoperndeckne ocHOBBI HHPOpMATUKI) «O0B-
€KTHO-OPMEHTHPOBAHHOE IIPOrpaMMHUpOBaHuE», «KOMIBIOTEpHBIE CPENCTBA NMPEACTABICHUS U
aHaJIM3a JaHHBIX).



3. Pe3yabTaThl 00y4eHUsi M0 JMCHUIIJIHHE

Kox v HaumenoBanue KoM-

Koa v HauMeHoOBaHHe WH/IH-

Pe3ysabTarsl 00y4yeHust

neTeHIHH KaTopa (MHAMKATOPOB) /10-

CTHKeHHs] KOMIeTEeHIH
YK-1 1.1 B.YK-1. Anamusupyert | 3 1.1 B.YK-1. 3naer tumno-
CrocobeH OCYIECTBIATH | 331a4y, BbUIENsAS €e 0a30Bbie | Byl0 (MHBAPUAHTHYIO) CTPYK-
MOHCK, KpUTHYECKHI aHayu3 i | COCTABILAIONIHE. OcymiecTs- | Typy 3aaud U BO3MOMHBIC
JSIeT IEKOMITO3HIIMIO 3a/1au. | BAPHAHTBHl peaju3aludl  ITOH

CUHTE3 uHpopMaLuy,

. CTPYKTYpBI; 3HA€T pa3IHUYHBIC
TPUMCHATE CHCTCMHBIN THUIIOJIOTHH 33Ja4d, MOHUMAeT
HOAXON AT PCHICHUS KIacCcu(UKAUOHHBIE — MPH-

IIOCTAaBJICHHBIX 3aJa4

3HAaKH, JeXallie B OCHOBE
OTUX THIIOJIOTHUHM, OCO3HACT
OCOOCHHOCTH pelIeHHs 3a/1a4
Pa3JIMYHBIX THIIOB.

Y 1.1 b.YK-1. Ymeer ananu-
3UpOBATh 3a7ady, BBIICIATH
yCIIOBUE U 3a/aHue (BOIpoc),
COOTHOCHTH  TPEAJIOKEHHYIO
3aJa4y ¢ TeM WIH UHBIM H3-
BECTHBIM THIIOM, OIPEACIIATH
HEOOXOUMBIC ISl PELICHUS
3a/jaud 3HAHWS, YMCHHS, JIO-
MOJIHUTENIbHBIE CBEJICHUSI.




4. CTpyKTypa U cojiep:KaHue TUCUUIIIHHBI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHBIX enuHuIbl, 144 gaca.

Buabl yueonoii padoTsl, BKiIIOYas
CaMOCTOSATEJILHYIO PadoTy CTY/IeHTOB
U TPY/I0€MKOCTh (B 4acax)

DopMBI TEKYLIEr0

He- KOHTPOJIsI
ae- JlaGopa- IIpakTnue- yenepaeMoctu
No Pazgen nucUMIIMHBI U Ce Jas TOpPHBbIE CKHe 3aHATHS (no meman
. mec u pazoenam)
n/n TeMbl 3aHATHH ce- | < 2 = 2 =
TP = = S o = S o DopMmblI
mee | = Sl 153 8|53 %) MPOMesKYTOYHOI
wa | £| EZ g8 EZ|ggd 2| "MW
=~| E3E88 3| % & & aTTecTalMH
8 =t g £8 S = ‘s“’ £ = (no cemecmpam)
aT 28 &|T 43
= = = =
1 2 3 4 5 6 7 8 9 10 11
1 OCHOBHbIC TOHSTHUS UH- 4 2 0 0 0 2 | baum-ompoc
(hopmaTHKH
2 Hannsre B [Tackane. O0- 4 2 0 0 2 0 4 | Oreer mo maboparop-
LU BUJI IPOTPaMMBI. HOW pabore. OTUeT MO
[pocTeie onepaTopsl NpaKTUYeCcKOr paboTe
3 Omnepatop BETBICHUSL 4 2 2 0 0 0 4 | Oruer mo maboparop-
HOM paboTe
4 ket 4 4 2 0 2 0 4 | Oruer mo maboparop-
HOM paboTe
Kontponsnas pabora
Nel
5 Maccussr 4 2 2 0 0 0 4 | Oruer mo jmaboparop-
HOM1 paboTe
Kontponsnas pabora
Ne2
6 CuMBobHBIN THIL. CTPOKH 4 4 2 0 2 0 4 | Otuer mo mabopatop-
HOM paboTe
7 [Ipouenypst 1 GyHKITUU 4 4 2 0 2 0 4 | Otuer mo mabopartop-
HOW paboTe
8 PexypcuBHBIE pyHKIIH 4 2 0 0 2 0 4 | Oruer mo maboparop-
HOW paboTe
9 MHoxecTBa 4 4 2 0 2 0 4 | Oruer mo maboparop-
HOW paboTe
10 3anucu 4 4 2 0 2 0 4 | Oruer mo nabGoparop-
HOW paboTe
11 Daitnbl 4 4 2 0 2 0 2 | Otuer mo maboparop-
HOW paboTe
Kontponsaas pabora
Ne3
Bcero 34| 16 0 18 0 40
IIpomeskyTouHast  aTTe- Jk3aMeH B 4 ceMecT-
cTanus pe (36 yacoB)
O0masi  TPyA0eMKOCTh 4 3.e., 144 gaca
AUCIMILTHHBI




Conep:kanue TMCUUILIMHBI

1. OcuoBuble nouatust uHGopmatuku. Ilonstue unpopmanuu. CpoiicTBa MH(POPMAIUH.
HNndopmanmonusie npoueccsl. HenpepbiBHasg u nquckpeTHas ¢GopMbl npeacTaBieHus: nHpopMa-
. KonupoBanne mHpopmanuu. KosimdecTBO M enTuHHIBI U3MEpEeHUss MHPOpManuu. Anma-
paTHOe U nporpammuoe odecneuenue IBM. SI3piku mporpaMMUpOBaHUS BBICOKOTO YPOBHSL.

2. Jlannwie B Ilackame. OO0mmii Bua nporpammbl. [IpocTeie oneparopbl. AndaBut s3bIKa.
Koncrantel u mnepeMennsie. llenblil, BEMIECTBEHHBIM M JIOTUYECKUW THUIBL. OnepaTtopsl.
[Tporpammbl  Ha Ilackanme. Omneparop BbI30Ba Hpoueayp BBoAa, BeiBoAa. Omepartop
IPUCBaUBaHMUS.

3. Onepatop BetTBiieHUs. OnepaTop ycJIOBHOrO nepexoja. [IpocTeie U ClI0XKHbBIE YCIOBUSI.
BrnosxeHHbIe yCIIOBHBIE KOHCTPYKIIUU.

4. Hukael. Lukisl ¢ mocTycnoBueM, mpeayciaoBiueM U ux peanusanus B [lackane (repeat,
while, for). ITomaroBoe ucronHeHue IKKIa. BbIUUCICHHE CYMM U MPOM3BEACHUN. 3HaKOUEpe-
JYIOILMECS CYyMMBI.

5. Maccusbl. Onrcanue OJHOMEPHBIX U JABYMEPHBIX MacCUBOB. BBOI 1 BBHIBOJI MacCHBOB.
WMuannmanu3anus MmaccuBoB. Pabota ¢ MaccuBamu (10oICYeT KOMIIOHEHT MacCHBa, 3a7a4 TIOMCKa
B MaccHBaXx, COPTUPOBKAa MACCHUBOB.)

6. CumBonbHbld TuUN. Ctpoku. CuMBOIBHBIA THH. DYHKIUU pabOTHI C CHMBOJAMH.
Maccusl cumBoiioB. [Ipouenypst u ¢dyHKIMH pabOThl CO CTpOKamMu. 3aJadyd MOUCKA, 3aMEHBI,
yaJeHus B CTPOKaX.

7. Tlpouenypsl u ¢yakmuu. Ilpouenypsr u dyaknumn. daktuyeckne U (GoOpMaabHBIE
napameTpsl. JIokanpHbIe U r100abHBIE IepeMeHHbIe. [lapameTpsl — nepemennsble. [lapameTpsr —
3HAYEHUS.

8. PexypcuBnbie Qynkuuu. [loHsTHE NTOKATBHBIX U TIIOOATBHBIX MepeMeHHBIX. [loHsATHE
PEKYpCHUBHOTO O0BEKTa, PEKYpPCHUHU, PEKYPCUBHON (YHKIUU, TITyOUHBI pekypcuu. TexHomorus
pa3paboTKu pekypcuBHOU (yHKIMHU. [IpouieypHbIe THIIBL.

9. MmuoxkectBa. 3amganue MHOXxecTB. Ormepanuy HaJI MHOXecTBaMu. Pabora ¢
MHOKECTBaMHU.

10. 3amucu. Hasnauenwe tuma 3amuck. Omnpenenenue THma 3anuchk. OOBsSBICHHE
NIEPEMEHHBIX TUNA 3anKch. Onepanyuy Haj 3alUCSIMH.

11. Paiinel. daiinsl. yHKIKMK U Oporenypbl padboTel ¢ ¢ainamu. BBoa/BeiBoj (haiiios.
TexcToBble (ailibl.



5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH,
npuMeHsieMble TPH OCBOEHUH TUCIUTLINHBI

OcHOBHbBIE 06pa3OBaTeJII>HLIe TEXHOJIOI'UH,
INPUMCEHACMbIC IPA U3YYCHHUH JHCHUIIIMHBI

* TexHomorus pa3BUTHsI KPUTUYECKOTO MBIIUICHHS U TPOOJIEMHOTO 00ydeHHs (peann3yeT-
Csl IPH peIIeHUH YUeOHBIX 3a7ad MPOOIEMHOTO XapaKTepa).

* TexHomorus NpoEKTHON EATEIBHOCTH (PEANN3yeTCsl IPU HOATOTOBKE CTYIEHTaMH IIPO-
EKTHBIX paboT JIF000TO0 poja).

* TexHomorus UHTEPaKTUBHOTO 00y4YeHus (peanusyercs B hopMe ydeOHBIX 3aTaHUMH,
IPEIOIararoIluX B3auMOICHCTBHE 00yUYarOIINUXCs, UCTIOIb30BaHUE aKTUBHBIX (OpPM
00paTHO¥ CBsI3M).

* TexHonorus 31eKTpOHHOr0 00y4eHuUs (pean3yercs Mpu MOMOILHU JIEKTPOHHOM o0pa3o-
BarenbHOM cpeabl CI'Y mpu ucnonszoBanuu pecypcoB DbC, mpu npoBeaeHNH aBTOMATH-
3UPOBAHHOT'O TECTUPOBAHUS U T. II.).

AanTUBHbIE 06pa30BaTeJIbele TEXHOJIOI'MH,
NPUMEHAECMbIC IPH U3YYCHU U TUCHHIITHHBI

[Tpu oOyueHuM nUIl C OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0OPOBBS MIPEIONIAraeTcs Hc-
[I0JIb30BAHUE IPU OpraHMU3alMi 00pa30BaTENIbHON AESITEIBbHOCTH aJalTUBHBIX 00pa3oBaTeilb-
HBIX TEXHOJIOTHH B COOTBETCTBUU C ycioBusMH, usnokeHHbIMH B OIIOII (pazmen «OcobGeHHo-
CTH OpraHM3aliy 00pa30BaTEILHOIO Mpoliecca o 00pa3zoBaTeNbHBIM MporpaMmam JAJisi HHBAJIHU-
JIOB M JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]I0POBbsI»), B YACTHOCTH: MPEJOCTaBIEHUE CIIe-
[UAIbHBIX YYEOHBIX MOCOOMH U JUIAKTUYECKMX MAaTEepHalIOB, CHEHHATbHBIX TEXHHUYECKHUX
CpeICTB 00y4YEeHHS KOJIEKTUBHOTO M WHAMBHIYAILHOTO IMOJIb30BAHUS, MPEAOCTABICHHUE YCIYT
accUCTeHTa (IOMOIIHMKA), OKAa3bIBAIOIIEro O0yYaromMMcs HEOOXOAMMYI0 TEXHHYECKYIO IO-
MOIIlb, ¥ T. Tl. — B COOTBETCTBUH C WHANBUAYAITbHBIMU OCOOCHHOCTSIMH 00YyYarOIINXCSI.

[Ipu Hanmuuu cpeau oOyyaroUMXcs JIML ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI B
paznen «OOpa3oBarenbHble TEXHOJIOTUH, IPUMEHSIEMbIE TIPU OCBOCHUH JUCLUILTUHBI» paboueil
IIPOrpaMMbl BHOCATCS HEOOXOAMMbIE YTOUHEHUS B cOOTBeTCTBUHU € «llooxkeHneM 06 opranuza-
UM 00pa3oBaTEIBHOTIO MpOIecca, MCUXOJIOro-Nelarornyeckoro CONpOBOXKICHHS, COLMAIN3a-

MM WHBAJIUIOB M JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBBS, oOydarommxcs B bU
CI'Y» (IT1 8.70.02.05-2016).

NHpopmManMoHHBIE TEXHOJIOTHH,
NPUMEHseMbIe P U3YYEeHUH IUCHUIITHHbBI

e lcnonb3oBaHue MHPOPMAIIMOHHBIX PECYpCOB, JAOCTYHNHBIX B HH()OPMALMOHHO-
TEJIeKOMMYHUKAaLIMOHHON ceTu MHTepHeT (CM. mepedeHb pecypcoB B I. 8§ HacToALIEH
MIPOrPaMMBI).

e lcnonb30BaHuE MPUKIATHBIX KOMIBIOTEPHBIX IPOTPaMM MO MPOPHUITIO MO OTOBKH.



6. YueOHo-MeToAn4ecKoe odecneuyeHmne
CaMOCTOSITEJIbHOM PadOThI CTYJAE€HTOB.

OueHovHbIe CPeACTBA AJIsl TEKYLIEr0 KOHTPOJISl YCIIeBAeMOCTH, IPOMEKYTOY-

HOM aTTecTalHH 110 UTOraM OCBOCHHUS JUCIHUIIINHDI
6.1. CamocrosiTesibHasi padoTa CTYA€HTOB 0 JUCUHUIIJIMHE

6.1.1. Iloozomoeka k nabopamopHvIM 3AHAMUAM

Tewmbl 1abopaTOpHBIX PAOOT:
1. JIuHenHbIe TPOTPaMMBI.

2. [IporpaMMsbl C BETBIIEHUEM.

3. [IporpaMMmsI ¢ HUKIAMHU.

4. MaccuBbl.

5. Ctpoku.

6. Pabota c cuMBoIamH.

7. IIpouenypsl.

8. dyHKIMH.

9. llenmouncnennas apudmMeTHKa.
10. MuoOXecTBa.

11. 3anwucu.

12. ®aiiner.

13. TekcToBble (ailnbl.

Memoouueckue ykazanus
Ha xaxnoit 1aboparopHoil paboTe CTYAEHTY BBIIAETCS MHANBUAYAIBHOE 3a/laHue, KOTO-

pO€ OH JIOJKEH BBIMOJIHUTH. PEUTUHTOBBIN KOHTPOIB MO TAO0OPaTOPHBIM paboTaM MPOU3BOAUTCS
MIPU UX cJlaye BO BpEeMs JTaOOPATOPHBIX 3aHATUH. Memoouka binonnenus 1abopamopuou pabo-

mul.

1. I3y4nTh TEOpETUUECKUI MaTEPHAIL.

2. BoImonHuTh BCe 3a7aHusl, OMMCAHHbBIE B TEKCTE J1a00paTOpHOIl pabOTHI.
3. CocTaBUTh MPOEKT PELICHUsI MHIUBUIYAIBHOTO 3aaHusI.

4. HanucaTh IporpaMMHBIA KOJI JUIsl peajanu3aliy MOCTaBIEHHOM 3a1a4H.
5. IlpousBecTH OTIIAAKY IPOTPAMMHOTO KOJIa.

6. [ToaroToBUTH OTYET.

Cneyugpukayun nadvopamopuvix pabom
Jlabopamopuas paboma Nel. JInneiHbIe IPOTPaMMBbI
[enb paboThl: YCBOUTH CTaHIAPTHBIE (PYHKIIUU U ONEPALlMU HAJl YACIOBBIMU JTAHHBIMH,

a Tak)Ke OTJIAJKY U 3aITyCK JIMHEHHBIX IPOTPaAMM.

[Ipumeps! 3ananuii:

Bapmaut 1

2. JaHue OeMCTBUTEJIbHHE uMcja X MU y. Honyumtb (|x|-|yl|)/ (1+|xy]).
21. JaHH »OelCTBUTEJIbHEE uMcjla ¢, d. BHUMCIMUTH
3 3 2
| sin |cx1l +dx2 -cd] | 3 2
|-——————— |+ tg(cxl +dx2 -x1),
| 3 3 2 1/2 |
| ((cx1l +dx2 -x1) +3.14) |
rne x1 - OoJjpmmii, a X2 — MEHBUMM KOPHU ypaBHeHus x*x-3x-|cd|=0.



BapuaHT 2
3. IaHa pnimHa pebpa Kyba. Hamtu oOBEM Kyba M IJomalb €TI0 DOKOBOM
IIOBEPXHOCTHU.

11(a). Oase X, Yy, Z. Brumcamre a, b, eciu
1/2 1/3
(1x=11) - |yl
Q=—————————————————— p
2 2
1+x /2+y /4

b=x (arctgz+exp (- (x+3)) .

BapuaHT 3

5. IaHel I»OBa OEMCTBUTEJILHEIX 4YMcJia. HalTu cpenHee apudMeTUUeCKUX
STUX UYMCEJI U CpelHee T'eOMETPUUECKOEe UX MOIYJIEMN.
11(6) . OaHel X, Yy, Z. Beumcaurs a, b, ecnu
3+exp (y-1)
Q= —mm e

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

Bapuaunt 4
6. IaHBl KATETH NPAMOYT'OJILHOT'O TPEeyIT'OJIbHMKAa. HalTu ero TUIOTEeHY3Y
¥ [Jjomanb .
11(s). OaHB X, Y, Z. BeumcauTs a, b, ecnu
x+y/ (x*x+4)

exp (-x-2)+1/ (x*x+4)
4 2
b=(l+cos(y-2))/(x +sin z).

BapmuaeT 5
8. OnpemenmuTb NepUMETP IPaBUIILHOT'O N-yI'OJIbHMKA, OIMCAHHOTO OKOJIO
OKPYXHOCTM paIuyca r.

11 (7). OaHe x, y, Z. BeumcauTrs a, b, ecnu
X 2
a=y+t-—————————————- , b=l+tg (z/2)
2 2
| X |
y tl========= |
| 3 |
| y+x /3 |

Jlabopamopnas paboma Ne2. TIporpaMmbl ¢ BETBICHHEM
Ienb paboOThI: HAYUYUTHCSA TPOrPaMMHUPOBATH Oa30BbI€ CTPYKTYPhI BETBIICHUS.
[Ipumeps! 3ananuii:

BapmautT 1

58 (a) . IDaHO IeMCTBUTEJILHOE UMCJIO a. Beumciautes f (a), ecau
-x, npu x<0
f(x)= -x*x, x>=0.
60(a). IlycTb X, y — KOOPAOMHATHE TOouku u u= 0, eciau (x, y) 0OpU-

HanjgexuT D, u= X, B NPOTMBHOM CJjlydae; o0OjlacTb D eCTb MPOMEXYTOK
MeXIy MNOJyKPpyTaMu xX*x+y*y=1 u x*x+y*y=4, (y>=0).

BapuaHT 2
58 (6) . IIaHO IeMCTBUTEJIbLHOE UMCJIO a. BuumcauTb f (a), eciu
-1/x*x, npu x<=-1,



f(x)= X*x, npu -1<x<=2,
4, npum x>2.

60 (6) . IIycTs X, Yy — KOOPOMHATEL TOUKM M U=-3, ecam (X, y) IpUHAI-
aexuT D, u= y*y, B IIPOTMBHOM cJjiyuae; ob6jacTs D eCcTb [IPOMEXYyTOK
MEeXIy KPYyToM x*xX+y*y=1 U NpaMom y=x/2 HWXe OPSMOM.

BapmaHT 3
58 (B) . IIaHO IOEeMCTBUTEJILHOE UMCJIO a. BuumciauTb f (a), eciu
-x-1, npu x<=-1,
f(x)= x+1, nopu -1<x<=0,
-x+1, npum 0<x<=1,
x-1, npm x>1.

60 (B) . [IycTs X, Yy — KOOPOMHATEl TOUKM UM U= X-Yy, e€ciu (X, y) IHIpu-
HanjuexuT D, u= xy+7, B NPOTMBHOM cCJiydae; objacTb D ecTb OIpOMExy-—
TOK MeXOy KpyTroM x*x+(y-1)*(y-1l)=1 m napabosom y=1-x*x.

Bapuant 4
58 (a) . IDaHO »JeMCTBUTEJILHOE UMCJIO a. BuumcamTe f (a), ecau
-x, npu x<=0,
x, npu 0<x<=1,
f(x)= 1, npm 1<x<=2,
YPaBHEHMe MNpSaMOM, npoxondmeyr uepes Toukm (2.5,0) m (3,-1),

opu x>2.
60 (7). ycTs X, Yy — KOOPOMHATEL TOUKM UM U= X*x-1, ecim (X,y) Opu-
HanjaexuT D, U= KOpeHb KBampaTHEM M3 |x-1|, B MNOPOTMBHOM CJy4dae;
obyjacTe D ecTh MHOXECTBO TOUEK IOJykKpyra x*x+ty*y=1, (y>=0), =HO

MCKJIIoUasa IpaByl 4eTBepTh kpyra x*x+y*y=0. 3*0. 3.

BapmuaHT 5

59 (a) . IaHH Ie¥CTBUTEJIbHEE uMcia X, y. OnpeleluTb, NIPUHAIJIEXUT
JM TOodka C KOOpAMHATaMM cJjenyomey objJacTu: KpyI' C TpPaHMuLeN
X*x+y*y=1.

60(m) . HycTe X, Yy — KOOPAOMHATEI TOYKM M U=KOPEHb KBaIOPaTHBI U3
|x*x-1|, ecnn (x, y) ODpuHamjmexmuT D, u=x+y, B OPOTMBHOM CJydae;
oBbjacTe D eCTh MHOXECTBO TOYEK Kpyra x*x+y*y=1l, HO OIOHOBPEMEHHO U
BHIIE JIOMaHOM y=|X

Jlabopamopnas paboma 3. IIporpaMMsl ¢ LIUKIaMU

Iesnb paGoThI: HAYYUTHCS pelaTh 3a/1a4M C MCIOJIb30BaHHEM O€3yCIOBHOTO IMKIIA, IIUK-
Ja ¢ MIPELYCIOBUEM U ITOCTYCIOBHEM.

[Ipumeps! 3ananmii:

BapmauT 1
77(6). IDaHOo HaTypaJibHOE UMCJIO N. BeumcamMTb: n!

119 (a) . BeUMcCIMTE OECKOHEUHYK CYMMY C S3aIJaHHOM TOUHOCTLI e. Cum-
TaTh, 4YTO TpebyeMmas TOUHOCTHL JOCTUIHYTa, €CJIM BBHUMCIIEHA CyMMa
HECKOJIbKMX I[I€PBHIX CJlaTaeMblX M ouepelHOe cJjlaraeMoe o0Kas3aJjloCb IIo
MOZOYJIO MeHblle, YeM €, — STO UM BCe NocJelylilMe cJjaraeMbee MOXHO
yXe He YUUTHBATH. 2 2 2

Beiumcymre: 1/1 +1/2 + ... +1/n +...

BapuaHT 2
77(B) . IDaHO HaTypaljibHOE UMCJIO N. BHUMCIUTE :
2 2 2
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(1+1/1 ) (1+1/2 )... (1+1/n )

119(6) . BoUMCIMTE OECKOHEUHYI CYMMY C SBaIaHHOM TOUYHOCTRID e. Cum-—
TaTh, 4YTO TpebyeMas TOYHOCTL IJOCTUIHYTa, €CJM BHUMCIJEHa CyMMa
HECKOJIbKMX I[IE€PBHIX CJlaTaeMBIX M OuepelHOe cJjlaraeMoe O0Ka3aJjloCb II0

MOLYJIO MEHbIle, YeM €, — 3TO M BCe MNOocjenyllMe cjalaeMble MOXHO YXe
HEe YUUTHBATL. BEUMCINUTE:
1/(1*(1+1))+1/(2*(2+1))+... +1/(n(n+l))+...

Bapuaut 3

77(r) . IDaHO HaTypaljibHOE UMCJIO N. BHUMCIUTE:
1 1 1
—————— + -+, .. + —————_————————————
sin (1) sin(l)+sin(2) sin(l)+... +sin(n)
119 (B) . BeUMCIUTL OECKOHEUHYI CYMMY C BalaHHOM TOUHOCThbI e. Cum-

TaTh, 4UTO Tpebyemas TOUHOCTL IOCTUTHYTa, €CJM BHEUMCIIEHa CyMMa
HECKOJIbKMX IIE€PBEIX CJlaT'aeMBIX UM OuepenHoe cJjlaraeMoe 0KaszajJjloCb II0

MOOYJIIO MEeHbIlle, YeM €, — B3TO M BCe IOoCJIenyllMe cJlar'aeMbBlE MOXHO YyXe
He YUUTHIBATE. BEIUMCIINTSE ¢

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

Bapuautr 4

77 (n) . DaHO HaTypaJjlbHOE UYMCJIO N. BEUMCIMUTE:
1/2 1/2 1/2
(2+(2+... +2 ) ), ( n xopHel ).
119 (r) . BoumMcamMTb OECKOHEUHYI CYyMMY C 3alaHHOM TOUHOCTbI e. Cum-—

TaTh, 4UTO TpebyemMas TOUHOCTL IOCTUTHYTAa, €CJM BHUMCIIEHA CyMMa
HECKOJIbKMX IIE€PBEIX CJlaT'aeMBIX UM OuepenHoe cJjlaraeMOoe 0KaszajloCb IO

MOIYJII0O MeHbIle, UeM €, - BTO M BCe I[ocjelyilime cjaraeMbee MOXHO
YXe He YUYMTHEIBATH. BEIUMCJIIUTS :

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

BapmuaHT 5

77 (e) . IDaHO HaTypaJjlbHOE UYMCJIO N. BEUMCIUTE:
cos (1) cos (1) +cos (2) cos(l)+... +cos(n)
_______ K e % .. K
sin (1) sin(l)+sin(2) sin(l)+... +sin(n)
119(m) . BoUMCIMTE OECKOHEUHYID CyMMYy C SBaIaHHOM TOUYHOCTLI €. Cum-—

TaThb, 4YTO Tpe6yeMaH TOYHOCTBb IJOCTMUIT'HYTa, eCcIin BEIUMCJIEHA CyMMa
HECKOJIBKMX II€PBBIX CJlal'aeMbIX ¥ OodepelrnHOoe clyliaraemoe OKas3aJIOChb 1o

MOOYJIIO MEeHbIle, 4YeM €, — OTO M BCe IIocJieagyrumme cjiaraeMble MOXHO YyXe
He YUYUMTHEIBATE. BEIUMCIIUTS :

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

Jlabopamopnas paboma Nod. Maccubl

Ilenb paboThI: YCBOUTH MOHATHE MAacCUBa MU HEKOTOPHIE MPUEMBI pabOThl C MacCHBaMU
(BBOJI, BBIBOJ] MAaCCHBOB, YIIOPSAI0YEHNE, HAX0XKIEHNE MAaKCUMAIbHOTO, MUHUMAJIBHOTO U T.[1.).

[Ipumeps! 3ananmii:

Bapmuant 1

185. IaHbB HaTypaJIbHOE UMCJIO N, OeMCTBUTEJIbHBIE umcja al, az,...
an. I[oJyuuTh YIOBOEHHYK CYMMY BCEX IIOJIOXKMTEJIbHBEIX UJIEHOB II0CJIeIOoBa-—
TeJbHOCTM al, ... an.

2026. JlaHBl HaTypajlbHOE UMCJIO N, IEeMCTBUTEJNIbHBEE umciaa al, ... an.
BepHO JM, UYTO HamOOJbUIMM UJIEH I[I0CJIeNOBaTeJIbHOCTM al, ..., an 1o
MOIyJIl0 OOJIblle eOUMHMUIEL ?
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BapuaHT 2

186. HaHH HaATypaJIbHOE YMCJIO N, HOeMCTBUTEJIbHEE uyuciaa al, ..., an.
BEIUMCIINTE ODPATHY BEJIMUMHY I[NPOMI3BEISHMS TeX UJIEHOB al nocjenoBa-
TeJpHOCTM al,.. ., an, nIJas KOTOPBIX BHIIOJIHEHO it+l<ai<il!.

202a. JaHBl HaTypajlbHOE UMCJIO N, IeMCTBUTEJNIbHHE umcia al, ..., an.
BepHO JM, UTO OTPMIUATEJNIBHEIX UYJIEHOB B I[OCjemoBaTejbHocTM al,...,

an, OoJiblle, UYeM IIOJIOXUTEJILHEX .

Bapuaut 3

187. HaHb HaTypaJIbHOE UYMCJIO N, OeMCTBMUTEJIbHEEe umciaa al, ..., an.
B mocremoBaTesbHOCTM al, ... an BCe OTpMUIATEJSIbHEE UJIeHH YBEJUUUTH
Ha 0.5, a Bce HeoTpulaTeJbHHE 3aMeHUTb Ha 0.1.

2013. JaHBl HaTypaJjibHOE UYMCJIO N, IEMCTBUTEJIbHEE umcia al, ..., an.
IoJyumuThb 2 2 2
(min(al, ..., an)) -min(al,..., an ).

Bapuautr 4

188. IaHH HaTypaJIbHOE YMCJIO N, HOeMCTBUTEJIbHEE uYmcja X1, ..., XD.
B nocrnemoraTesibHOCTM X1, ..., XN BCEe UJIEHBE MEHbIIME IOBYX S3aMEeHUTb
HyJaMu. Kpome TOTO, NOJYyUYMTH CYMMYy UWJIEHOB, IpPMHAaIJIEXAlMX
orpesky [3, 7], a Takxe UMUCIJIO TaKMX UYJIEHOB.

201x. JlaHH HaTypaJbHOE UMCJIIO n, OeCTBUTEJIbLHEE uycIia
a(l),...,a(n). n
Honyumurs: max(-a(l), a(2), -a(3), ..., (-1)*a(n)) .

BapmuaHT 5

189. HaHH HaTypaJIbHOE UYMCJIO N, OeV¥CTBUTEJIbHEIE umcyja al,...,an. B
nocyenoearenbHocT al, ..., an BCE HEOTPULATEJIbHEIE UJIEHE, HE I[IpU-
Hanjgexamye oTpesky [1, 2], BamMeHuTh Ha ernmHUlly. KpomMe Toro, mo-
JIYdUThb 4YMCJIIO OTpI/ILI,aTeJ'H:HbIX YJIEHOB WM 4YMCJIO JJIEHOB, HpI/IHa,HJ'IeX(aLLU/IX
orpesky [1, 2].

20le. JaHBl HaTypaJlbHOE YMCJIIO n, IOEeMCTBUTEJIbHEEe yucJa
a(l),...,a(n). Hoayuurp max(a(l),..., a(n)).

Jlabopamopuas paboma NeS. Ctpoku
Lenb paGoThL: M3YYUTH NPOLEAYPHI U (YHKIIMHU, paOOTAIOIIUE CO CTPOKAMHU.
[Ipumeps! 3ananuii:

Bapmuant 1

265. JIlaHel HaTypajnbHOe umcio N, cuMmBoJel Sl1... SN. IlpeoBpaszoBaThb
nocyenoBaTeJibHOCTE Sl1... SN: ecyam HeT CMMBOJIa * TO OCTaBUTL e€e
0es M3MEeHeHUs, MHaue SBaMEHUTH KaXIHM CUMMBOJI, BCTPEUYAKIMUNCS I10CJIe
IIePBOT'O BXOXIOEHMA CUMMBOJIA *, Ha CVMMBOJI —.

BapuaHT 2

266. IaHel HaTypajibHOe umcjo N, cuMmBoJje Sl... SN, cpenon KOTOPHIX
ecTb xXOTsa Ovl OOHa TodUuka. IlpeobBpaszoBaTh [OCJemoBaTeslbHOCTL Sl...
SN, ymaJueB M3 Hee BCe 3allaTee, NpenuecTBylMe IepBOM TOUKe M  3a-
MEHMB 3HakK OM + BCe umbpe 3, BCTpeUawMeCs IIOCJIE IIEPBOM TOUKMU.

BapuaHT 3

268. IaHel HaTypajnbHOe umcjo N, cuMmBoje Sl..SN. M3BeCTHO, UTO
cCpeIM IaHHBIX CHMBOJIOB XOTHA OB OOMH, OTJIMUYHEL OT Npobena. IlIpeobpa-
30BaTh [OCJenoBaTeJIbHOCTL Sl... SN crenywomyMm ofpa3oM. YIOAJIUThb

TPyHIIE NPOOeJiOB, KOTOPBIMM HAUMHAETCS M KOTOPBIMM SBaKaHUMBAETS I10C—
JIe0OBATEeJIbHOCH, a TakXe 3aMeHUTH KaxAyld BHYTPEHHW0 I'pylny oIpobe-
JIOB OmHMM npobejyioM. EciM ykas3aHHBIX I'PyNI €T B HaHHOM IOCJemoBa-—
TEeJILHOCTM, TO OCTaBUTL ce 0e3 U3MEeHEHU.
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Bapmautr 4

269 (a) . Hauu HaTypajbHOe umcyio N, cuMBOJiel Sl... SN. T'pynmnsl CUM-—
BOJIOB, pa3nejieHHBEe IOpobesyioM ( OOHMM MM HECKOJBKMMM ) UM He COHmep-—
xaumye npobeJsil BHyTpu cebs, OymeM HaszeBaThb CcJoBaMM. llogcumMTaTb KO-
JIMYeCTBO CJIOB B HOAaHHOM IIOCJIeHOBATEJIbBHOCTU.

BapmautT 5

269 (6) . IaHu HaTypaJbHOe umcyio N, cuMBOJiel Sl... SN. T'pynnsl CUM-—
BOJIOB, pa3nejieHHHe npobejioM (OOHMM MM HECKOJIbKMMM) U He CoIep-
xamme npobeJsiel BHYyTpM cebs, OymeM HasEBaTb CJIOBaAMM.

oncumMTaTh KoOJMUecTBO OykB "a'" B [OcCJieIHEeM CJIOBE IaHHOM IIOCJIelO
BATEJILHOCTM.

Jlabopamopnas paboma Ne6. Pabota ¢ cuMBoJIaMu
Lenb paboThl: OCBOEHHE 0a30BBIX AIITOPUTMOB PabOTHI C CUMBOJIAMH
[Tpumeps! 3aaHuii:

Bapuant 1

257 (a) . IOauel cuMBOJIHI S1, s2,... VBBeCTHO, UTO CHMMBOJ Sl OTJMUEH
OT BOCKJMLIATEJIbBHOT'O 3HaKa M 4YTO cpelu s2, s3... €CTb IO KpalHeHu
Mepe OIMH BOCKJMLATEJIbHEM 3HakK. [lycTb sl,..., SN —CUMBOJIEL IaHHOMU
[I0CJIeNOBATENILHOCTM, MpeIlleCTBYyIMe MepBOMYy BOCKJIMIATEJIBHOMY 3Ha-
Ky (n 3apaHee HeM3BeCTHO) . ONpemesiMTb KOJIMUECTBO NpPOOEeJyIoOB Ccpe-
o sl,... , sn.

253 (a) . HOaHH HaTypaJlbHOEe UYMCJIO N, CMMBOJIE Sl,..., sn. Ilpeobpaszo-
BaThL IIOCJIemoBaTeJIbHOCTL Sl, ..., Sn, 3aMeHUB B HEM BCe BOCKJIMLA-

TeJIbHBEIE 3HAKM TOUKaMM.

BapmaHt 2

257 (6) . IOaHel CUMMBOJIHI Sl1, s2,... V3BeCTHO, UTO CMMBOJ Sl OTJIMUEH
OT BOCKJIMLIATEJIbLHOT'O 3HaKa M YTO cpeIlu s2, s3... €CTb IO KpaliHelu
Mepe OIMH BOCKIMLATEJbHHM 3Hak. Ilycts sl,..., Sn —CMMBOJBL JaH-—

HOV IIOCJIEIOBATEJIbHOCTY, IMPeleCTBYKIME I[IE€PBOMY BOCKJIIMIATEJLEHOMY
3Haky ( n 3 apaHee HEMBBECTHO) . BHSCHUTH, BXOIOUT JIM B IIOCJIemOBa-—
TeJILHOCTL Sl1,... Sn OykBa 'o'.

2536. Janbel HaTypaJibHOE UMCJIO N, CUMMBOJEL Sl1,..., sn. Ilpeobpaso-
BaTh IIOCJIEOOBATEJILHOCTL Sl1, ..., Snh, BaMeHMB B HeM KaxIyl TOUKYy

MHOT'OTOUMEM (T.e. TpeMsa TOUKaMM) .

BapmuaHT 3

257 (B) . IOaHel cuMBOJIEI S1, s2,... V3BeCTHO, UTO CMMBOJ Sl OTJIMUEH
OT BOCKJIMIIATEJILHOT'O 3Haka M 4YTO cpemu s2, S3... eCTb IO KpaMnHen
Mepe OIMH BOCKJMLUATEJIbHEM 3Hak. IIycTb sl,..., Sn —-CUMBOJE HOaHHOMU
IIOCJIeNOBATEJILHOCTHY, MIpellleCTBYyIME NEePBOMY BOCKJMIIATEJILHOMY 3Ha-—
Ky ( n BapaHee HEeU3BECTHO) . BHACHUTH, BEepHO M, dYTO Cpenu
sl,...,sn uMenTCsa BCce OYKBH, BXoIdmue B cJjioBo "mmHa'".

253 (B) . OaHH HaTypaJIbHOE UYMCJIO N, CUMMBOJIE Sl,..., sn. Ilpeobpazo-
BAThb [OCJemoBaTesJlbHOCTL sl, ..., Sn, B3aMeHMB B Hel KaxIOyln U3 TPyl

CTOAIMX PAIOOM TOUEK OINHOM TOUKOM.

BapuaHT 4

257 (r) . Iauel cuMBOJIHI S1, sS2,... VB3BEeCTHO, U TO CUMBOJI S1 OTJIMUEH
OT BOCKJIMLIATEJILHOT'O 3Haka M 4YTO cpeIu s2, S3... eCTb IO KpaMlHen
Mepe OIMH BOCKJIMUIATEJNIbHEM 3Hak. [IycTb sl,..., SN —CUMBOJIEI HOaHHOMU
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IOCJNIeNOBATEJILHOCTHY, NpelUleCTBYyIMe NePBOMYy BOCKJIMILIATEJIBHOMY 3HAKY
( n 3apaHee HEMBBECTHO) . BHIACHUTH, uMeeTcs Ju cpean sl,..., sn
napa cocencreypomrx Oyks "HO" mym "on".

253r. JaHel HaTypaJibHOE UMCJIO N, CUMMBOJE Sl,..., sn. Ilpeobpazo-
BaThb OCJenoBaTeslbHOCTL sSl, ..., Sn, B3aMEeHMB B HEeM Kaxnoyln M3 TPYIII

CTOoAIMX P AO00OM TOYEK MHOI'OTOYMEM ('I‘.e. TPEMA ‘I‘OT:IKaMM) .

BapmaHT 5

257 (m) . DaHel cuMBOJIEL sl, s2,... V3BeCTHO, UTO CMMBOJ S 1 OTJIMUEH
OT BOCKJIMLIATEJILHOT'O 3Haka M 4YTO cpemu s2, S3,... €CTb IIO KpaMHeu
Mepe OIMH BOCKJIMIATEJIbHEM 3Hak. IlycTts sl,..., SN — CMMBOJIEL JaH-—
HOV IIOCJIEIOBATEJIbHOCTH, IPeleCTBYyKIMe IIE€PBOMY BOCKJIIMIATEJLEHOMY
3HakKy (n BapaHee HEeM3BECTHO). BHSCHUTL, MMeeTCcsd Ju Ccpenu
sl,...,sn napa COCEeICTBYKNIMX OOVMHAKOBHX CMMBOJIOB.

252 (a) . HOaHH HaTypaJIbHOE YMCJIO N, CUMMBOJIH sl,..., sn. IlogcumTaTsb
CKOJIBKO pas Cpenayr IaHHHEX CMMBOJIOB BCTpeuaeTcsa CuMMBOJI '+' u

CKOJIbKO pas CuMBOJ '*'.

Jlabopamopnas paboma Ne'l. Tlpouenypsl

Iesnb paGOTHI: YCBOWTH MPUHIIMII KOHCTPYHPOBAHHUS TPOLEIAYP U UX HCIOJIb30BAHUC B
porpaMmax.

[Tpumeps! 3aianuii:

BapmaHT 1

373 (a) . OaHH HaTypaJibHOe UYMCJIO N, OeMCTBUTEJIbHAasa MaTpula pas3Mepa nx9.
HanTtu cpenHee apudMeTHMUeCKOe KaxIoTo M3 CTOJIOLIOB.

400. IDaHa IeMCTBMUTEeJIbHAs KBaIpaTHas MaTpMula Nopsaika n. IoJdyduMTh X X +X X
+...
+x x, 1 n 2 n-1 n1l
roe x — HauboJibllee 3HadUEHME 3JIEMEHTOB K—-OM CTPOKN.

BapmuaHT 2

373(6) . Han
Bl HaTypaJibHOe YMCJIO N, IOeMCTBUTEeJIbHas MaTpulla pasMmepa nx9. HanTu cpeznHee
apupme-—

THUYEeCKOe KaXIOTO U3 CTOJIOLOB, MMEKOMMX YeTHH
e HoMe-
pa.

399. IlaHa ZIeMCTBUTEeJIbHAs KBalpaTHas MaTpula
nopsaka n. IOIydMThb LEJIOUMCIIEHHYID KBaApaTHYI MaTpMlly TOTO Xe HopsankKa, B
KOTOPOIM BJIEMEHT PaBeH eIMHUIIE, e€CJIM COOTBETCTBYHIMM eMy BSJIEMEHT MCXOIHOM
MaTpHULE OOJIblle 3JIEMEHTa, PAaCIOJIOKEHHOTO B €r'0 CTPOKE Ha IJIaBHOM IMaTroHalM,
Y paBeH HYJIO B MNPOTUBHOM CJlydae.

BapuaHT 3

374 (a) . DaHO HaTypaJlbHOE UMCJIO N. BHECHUTH,
CKOJIBKO IIOJIOXUTEJIbHEIX DJIEMEHTORB CONEPXUT MaTpHULa
[a(i, J)

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

a(i, j)=sin(i+j/2).
398. IaHa meMCTBUTEJIbHAS KBampa
THag MaTpula
nopsaka n. PaccMoTpuM Te SJIEMEHTHE, KOTOPHE
PACIIOJIOKEHE B CTPOKAX, HAUMHAKLIMXCI C
OTPMLATEJIbHOTO B2JieMeHTa. HanTm
CYMMEI Te€X M3 HUX,
KOTOPBIE PACIIOJIOKEHE COOTBETCTBEHHO HMWXE, BHIIE U Ha
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TJIaBHOM IOMaTrOHAaJM.

BapuauT 4

374 (06) .

IaHO HaTypaJibHOE UMCJIO N. BHACHUTSH,

CKOJILKO MOJIOXUTEJIEHEIX 3JIEMEHTOB COIEepPXUT MaTpUlla
j)yl, i, j=1,..., n., ecmu

[a(i,

al(i,

397 (a

j)=cos (i*i+n) .

) . IDaHa »OercTBUTEebHAas KBaIpaTHAas MaTpulla
nopsamka n.
B cTpokax C OTpMIATEJSHHHEM SJEMEeHTOM Ha

TJIABHOM IMATOHAJM HaMTUM CYMMYy BCeX 3SJIEMEHTOB.

BapmaHT 5

374 (B) . JaHO HaTypaJlbHOE UMCJIO N. BBECHUTH,
CKOJIBKO IIOJIOXMTEJIbHBEIX 2JIEeMEeHTOB COHerMT ManMHa
[a(i, 3)]1, i, J=1,..., n., ecmm

a(i, Jj)=sin(

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

397 (6) . DaHa IeNCTBMTEbHAs KBaIpaTHAaS MaTpulla

nopsanka n.

B CTPOKaAaX C OoTpHulLaTeJIbHBIM 3JIEMEHTOM Ha

TJIABHOM IMaI'OHaJIM HaMTM HaMOOJIbUIMM M3 BCeX
2JIEMEHTOB .

424,
f(t,
f(a,

425.
g (1.

t), rme gl(a,

426.

427.

Jlabopamopnas paboma No8. dyHKIIMN
Ienb paboThl: YCBOUTH MPHUHIUI KOHCTPYUPOBaHUS (DYHKIMI U MX HMCIOJIb30BAHUC B
nporpamMmax.

[Ipumeps! 3ananuii:

IOaHbl OeMCTBUTEJIbHEIE YMciia s, T. IHonyuuThb

-2s, 1. 17)y+f(2. 2, t, s-

t), rme

b, ¢c)=(2a-b-sin(c))/ (5+|c]).

IaHBEl OeMCTBUTEJIbHEIE uMcia S, t. [MoaydmThb

2, s)+g(t, s)-g(2s-1, s

b)=(a*atb*b)/ (a*a+t2ab+3b*b+4) .

IIaHO IeMCTBUTEJIbBHOE UYMCIIO Y. [lonyumThb
(1.7t (0.25)+2t (1+y)) / (6-t (y*y-1), rme

3 21
x/1+x /3'+... +x /21!

1+x /4!'+... +x /20!

IaHBEl OeMCcTBUTEJIbLHEIE UMcJia a, b, C.
[TonnyunTsb
max (a,atb)+max (a,b+c)

l+max (atbc, 1.15).
IOaHbl OeCTBUTEJIbHEIE YMcJia a, . [HoJayuduThb
u=min(a, b), v=min(ab, a+b),

428.

89.

min (u+v*v, 3. 14).

Jlabopamopnas paboma Ne9. llenouncnennas apupmMeTrKa

ens paboTel: M3yunth 6a30BBIC 33/1a41 U AITOPUTMBI IETIOUYUCICHHON apu(PMETHKH.

[Ipumeps! 3ananuit:

HaHer HaTypaJibHBEIE YMCJIa n,

m. IlonlyumuTs CyMMy m [IOCJIEOHUX

undp
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uyciya n.
90. IaHBl HaTypaJibHEIE UMCJa N, M. HaWTy Takye HaTypaJibHEE P ¥ J,
HEe MMenmMx ofmMxX OejuTesiei, d4To p/g=m/n.
88B. HaHO HaTypaJjlbHOE UMCJIO N. [lepecTaBUTh I[EPBYKW U IIOCJIEIHI0
uMpPEl UMcia n.
866. JaHO HaTypaJibHOe UMCJIO n. YemMy paBHa CyMMa e€ro umbdp °?
86B. JJaHO HaTypaJIbHOE UYMCJIO n. HarTu nepByn LUudpy umcia n.

Jlabopamopuas paboma Nel0. MHoxecTBa

Lenb pa®oThI: YCBOUTH MPUHIUI KOHCTPYHMPOBAHUS MHOXECTB M MX MCIIOJIb30BAaHHUE B
nporpaMmmax.

[Tpumepsl 3aganuii:

IaHBl HECKOJIBKO CJIOB M3 PYCCKUX OYKB;
BelBecTr Ha BKpaH:

1) Bce rTiacHbBle OYKBE, KOTOPBE BXOIOAT B KaXIOe CJIOBO;
2) BCe corJylacHBEEe OyKBBE, KOTOpPhEE He BXOIAT HM B OHOHO CJIOBO;

3) BCe 3BOHKME COIJlaCHbBle OYKBH, KOTOPBE BXOOAT XOTS OB B OIHO
CJIOBO;

4) BCe TIJIyxXMe COTIJlacHbEe OYKBBE, KOTOPEE He BXOIAT XOTHA OBl B OIHO
CJIOBO;

5) Bce corylacHeEle OyKBB, KOTOpPBE BXOOAT TOJIBKO B OIHO CJIOBO;

Jlabopamopnas paboma Nell. 3arnucu

Ienb paboOTHI: YCBOUTH MOHATHE KOMOMHUPOBAHHOIO TUIIA U €TO MCIIOJIb30BaHKUE B MPO-
rpammax.

[Ipumeps! 3ananuii:

JaHEl KOMIIJIEKCHOE UMCJIO Z (napa BEIleCTBEHHEIX YMCEeJI) UM BelleCTBEHHOE

UMCJIIO e>0. BbUMCIMUTL C TOYHOCTBIO IO € 3BHaueHUue clenyomen
KOMILJIEKCHOVY QYyHKLIMM :
1) exp(z);

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

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

Jlabopamopnas paboma Nol2. Daitibt
Lesnb paboThI: HAYYUTHCS pabOTaTh ¢ (aiiiamu 3anucei.
[Ipumeps! 3ananmii:

Oan dann f, KOMIIOHEHTE KOTOPOI'O SABJIAITCS INEeMCTBUTEJIbHEIMUY UMCIIaMM.

472 (nm) . HaTy pa3HOCTL IIEepBOM M IOCJIeOHEeM KOMIIOHEeHT dania.

472 (r). Hanmtu cyMMmy HamboOJbIEeTO UM HAMMEHBIIETO U3 3HAUEHUM
KOMIIOHEHT .

472 (B) . HamTy HamboJsibliee U3 BHAUEHMUM KOMIIOHEHT C HeueTHBMU
HOMepaMu .

472 (6) . HamTyt HauMeHbllee M3 SBHAUEHUM KOMIIOHEHT C UYeTHEMU
HOMepaMu .

472 (a) . Hamtu HamuboJbliee M3 SHAUEHMUM KOMIIOHEHT.

Jlabopamopnas paboma Nel3. TexcToBbie (aitibl
[lenb paboTel: HayunTHCS 00pabaTHIBaTh U CO37]aBaTh TEKCTOBBIE (aiiia
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[Ipumeps! 3ananuii:

1) HomcumMTaTb UMCJIO BXOXIESHMM 3aIJaHHOT'O CJIOBA B TEKCT.

2) HanmcaTps nporpamMMmy, KOTOPAasS INO3BOJUT 3aMEHUTH CTPOKY B TEeKCTe
C 3aIOaHHEIM HOMEPOM (BEIBECTM €€) Ha IOpyIryb.

3) MomcumMTaTh KOJUUECTBO IJIACHHX OYKB B TEKCTEe.

4) BroouTcsa cJoBO. Ecnm BBemeHHOE CJIOBO MMeeTcs B TekcTe, TO
BEHIBECTU CTPOKY C BTUM CJOBOM. KypCcop IOCTaBUTb K HaMIOEHHOMY CJIOBY.
5) HanmcaTp nporpamdmy, KOTOpPas BEHBOOUT TEKCT Ha IIPUHTEP.

Kpumepuu oyenusanusn

BaJjubl Kpurepuu oueHuBanus

2 JlabopaTtopHast paboTa BBINOJIHEHA B MOJHOM COOTBETCTBHHU C TPEOOBAHMAMH, CTYACHT HPEICTABUII
oTder 0e3 MOrpemHOCTel W 3aMevyaHuil, Ha BCe BOIPOCHI NPH 3aLIUTE JIAOOpaTOpHOI paboTH ai
TPaBIJIbHBIEC OTBETHI.

1 JlabopaTtopHast paboTa BBIIIOJIHEHA B MOJHOM COOTBETCTBHHU C TPEOOBAaHMAMH, CTYACHT HPEICTaBHI
OTYET C HEOOJNBIIMMH MOTPEITHOCTAMHI B O(QOPMIICHHN W/WIN pealn3aliy TPeOOBaHUI K COCTaBy
OINMCaHMM, Ha 3alllUTe 3aTPYAHAJICS NPH OTBETaX Ha HEKOTOPbIE BOIPOCHI, HY)KAAJICS B YTOUHSIOIINX
BOIIPOCAX U MOJCKA3KaX CO CTOPOHBI NpenoiaBaTes

0 JlaGopaTtopHast paboTa BBHINOJHEHA B COOTBETCTBUH C TPEOOBAHHUSIMH, CTYACHT MPEACTABHI OTYET C
CYIIECTBEHHBIMU NOTPEUIHOCTSIMH B O(QOPMIICHHH, HECIIOCOOEH MPaBHIBHO MHTEPIPETHPOBATH I10-
JIYYCHHBIC PEC3YyJIbTaThl, Ha 3alIUTC 3aTPyAHAJICA I/I/I/IJ'II/I HE OTBETUJ Ha OOJBIIMHCTBO BOIIPOCOB,
HY’)KIAJICsI B YTOUHSIIOIIUX BOMPOCAX M IMOJICKa3KaX CO CTOPOHBI MPEIOIaBaTelis

MaxkcumanbHOe KonudecTBO OamnoB 3a jgaboparopubie paboTsl paBHo 20. K mpomexy-
TOYHOH arrecTanuu HeoOxoauMo HaOpare MuauMyMm 10 GammoB. Ecnm Gamner He HaOpaHBI, TO
Ha 3a4yeTe M dK3aMeHe J00aBisieTcs MpakTUYecKoe 3aJaHue (mepen MoxydeHueM Ouiera Heoo-
XOJIMMO PEIINTH 3319y, MPEAIOKCHHYIO TIPEIo1aBaTeyieM, U 00BSICHUTE ITAITbI €€ PEIICHU).

6.1.2. Iloozomoeka k npaKkmuuecKum 3aHAMUAM

Temul npakmuueckux 3auAmui:

1. JInHelHbIE IPOTPAMMBI.

2. Jlornyeckue BbIpaKEeHUSI.

3. YcioBHBIE OMIEpaTOPHI.

4. OnepaTopbl LIUKJIA.

5. OTHOMEpHBIE MACCHUBHI.

6. JIByMepHBIE MaCCHUBBI (MaTPHIIHI).
7. CUMBOJIBI I CTPOKH.

8. Ilponiemypbl 1 PyHKIIHH.

9. JIBouuHbIe (hailibl.

10. TexcToBbIe (haitibl.

11. IIpocreiimne peKypCUBHBIE AIITOPUTMBI.

Ilpumepwt 3a0au:

1. Jluneiinvle npoepammol

1. Haiftu niomaae Kojiblia, BAYTPEHHUN pajnyc KOTOporo paseH R1, a BHemHu paau-
yc paBen R2 (R1 < R2). B kauectBe 3Hadenus Pi ucrnons3osats 3.14.

2. JlaHa cTOpOHa paBHOCTOPOHHETO TpeyrojbHUKa. HalTh miomaas 3Toro TpeyrojibHu-
Ka ¥ paJinyChl BOIUCAHHOW U ONMKMCAaHHON OKPY>KHOCTEH.

3. [Jana nnunHa okpyxkHOocTH. HaifTu muomanb Kpyra, OorpaHMYEHHOTO 3TOH OKPYXKHO-
cTbto. B kauectBe 3HaueHus Pi ucnons3oBars 3.14.

17



4. Jlana miomanp Kpyra. HailTwu JUIMHY OKpY>KHOCTHM, OTPaHMYMBAIOLIEH 3TOT KpPYT.
B kauectBe 3nauenus Pi ucnonb3oBars 3.14.

5. Haiitu mnepumerp u IUIOmAIb PaBHOOCAPEHHOH Tpamenuu ¢ OCHOBaHMsAMH a U D
(a>b) u yriom alpha npu 6osbiiieM ocHOBaHKH (YroJl IaH B pajHaHax).

2. Jlocuueckue vipasiceHnus

Bo Bcex 3amaHMax TaHHOTO MyHKTa TpeOyeTcsl BHIBECTH JIOTWYECKoe 3HayeHue True, ec-
JIM TIPUBEJIEHHOE BBICKA3bIBAHHME JIJISI MPEIIOKEHHBIX MCXOJHBIX JAHHBIX SIBISETCS MUCTUHHBIM,
u 3HaueHue False B mpoTtuBHOM ciydae. Bce umcna, A KOTOPBIX yKa3aHO KOJUYECTBO IHQp
(IBy3HAYHOE YMCII0, TPEX3HAYHOE YHCIIO U T.J.), CYUTAIOTCS 1IEJIBIMH.

1. IIpoBepuTh UCTHHHOCTH BhicKaspBanus: "KBanpatnoe ypaBuenne A-x?+B-x+C=0
¢ naHHbIMH K03 dunuentamu A, B, C umeeT BeliecTBeHHbIE KOPHU'".

2. TIpoBepuTh UCTHHHOCTDH BBICKA3bIBaHUA: "J[aHHBIC YUCIIA X, Y ABJSIOTCS KOOpIMHATA-
MU TOYKH, JIexKalled BO BTOPOU KOOPJMHATHOM yeTBepTH".

3. IIpoBepuTh UCTHHHOCTDH BBHICKA3bIBaHUA: "JlaHHBIC YUCIA X, Y ABJSIOTCS KOOpIWHATA-
MU TOYKH, JISKAIIIEH B IEPBOM WJIM TPEThEH KOOPAMHATHON YETBEPTH .

4. IlpoBepuTb UCTUHHOCTH BbICKa3bIBaHMs: "Touka ¢ KoopauHaTaMH (X, y) JIEKUT BHYT-
pH MIPSMOYTOJIbHHKA, JIeBasi BEPXHssI BEPILIMHA KOTOPOro MMeeT KoopauHatel (x1, yl), mpaBas
HIDKHSIST — (X2, y2), @ CTOPOHBI NapaljieIbHbl KOOPIUHATHBIM OCsM".

5. IIpoBepuTh MCTUHHOCTH BbICKa3bIBaHUS: "JlaHHOE 1I€7I0€ YUCIO SIBISETCS YETHBIM
JIBY3HAYHBIM YHCIIOM".

3. VYcenosnvie onepamopul

1. U3 Tpex IaHHBIX YMcel BbIOpaTh HaMMEHbIIIEE.

2. JlaHBI BEIIECTBEHHBIE KOOPIMHATHI TOUKH, HE JIeKaIIed Ha KOOpAUHATHBIX ocsix OX
n OY. BeiBecT HOMEp KOOPAMHATHON YETBEPTHU, B KOTOPOW HAXOAUTCS JaHHAs TOYKA.

3. Ha umncnoBoii ocu pacnonoxensl Tpu Touku: A, B, C. OnpenenuTs, Kakast U3 IByX I0-
cieaaux touek (B wim C) pacnonoxxena Onmke K A, U BBIBECTH 3Ty TOUYKY U €€ pACCTOSIHHE OT
ToukH A.

4. JlaHbl YeThIpe LEJbIX YMCIA, OJHO M3 KOTOPBIX OTIMYHO OT TPEX APYTUX, PaBHBIX
MeX1y coO0i. BeIBEeCTH MOPSIAKOBBIN HOMEp 3TOT0 YUCIA.

5. JlaH HOMep HEKOTOpOro roja (MOJIOXKUTENIBHOE IIeJI0e 4Yuciio). BeiBecTH cooTBET-
CTBYIOIIMKA €My HOMEp CTOJIETHS, YUYMTHIBas, 4TO, K INpumepy, HadaioM 20 cToneTust ObLI

1901 ron.

4. Onepamopul yukia

1. Jano BemectBenHoe unciao A u renoe gucio N (> 0). BeiBectn

1-A+AZ-A3+ .+ (DNAN,

2. Jlano BemectBenHoe uucio A (> 1). BeiBecTr Hanbosblee U3 IEnbIX yncest N, s
KOTOpbIX cymma 1 + 1/2 + ... + 1/N Oyzaer MeHbliie A, U caMy 3Ty CyMMY.

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

2+ 1/2") + 1/(3!) + ... + 1/(N!) (Bipaxkenue N! — "N ¢akropuan" — obo3znayaer npo-
u3BeneHue Bcex wenbix yucen oT 1 go N: NI'=1-2-...-N). [lonydyenHoe uucno sBisercs mpu-
OJIMYKEHHBIM 3HAYeHUEM KOHCTaHThI € = exp(1l) (= 2.71828183...).

4. Iano uemoe uucio N (>2) uaBe BElIECTBEHHbIE TOYKHM Ha YHCIOBOH ocu: A, B
(A < B). ®ynknus F(X) 3amana dopmynoit F(X) =1 — sin(X). BeiBectu 3HaueHus ¢yHkuuu F
BN paBHOOTCTOSIIMX TOYKax, oOpasyrommx pasouenue otpeska [A, B]: F(A), F(A + H),
F(A + 2H), ..., F(B).

5. Hano umcio D (> 0). ITocnenoBarenbHOCTh yncel AN ONPEAESETCs CACAYIOMUM 00-
pazom:

Ar=2, An=2+1/An1, N =2,3, .. Haiitu nepssiii u3 HomepoB K, 11t KOTOpBIX
BBITIOJIHSIETCS ycinoBHe |Ak — Ak-1| < D, 1 BbIBeCTH 3TOT HOMEp, a Takxke yncia Ax-1 1 Ak.
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5. Oonomepnvle maccusbl

1. Jlan maccuB pasmepa N. BoiBecTu ero 31eMeHThI B 00paTHOM MOPSIIKE.

2. Han MAacCHUB pasmepa N. BriBectu BHayaJie ero AJIEMEHTHI
C YEeTHBIMH1|HCUCTHBIMU? HHJIEKCAMU, @ 3aTE€M — C HEYCTHBIMH1|[UETHBIMU?.

3.  Jlam memouumcieHHbld MaccuB A pasmepa 10. BreiBectu  HOMEp  IepBO-
r01|ITOCIIETHETO2 U3 TEX €ro JIEMEHTOB A[1], KOTOPBIC YIOBIECTBOPSIOT JBOMHOMY HEPABCHCTBY:
A[1] < A[i] < A[10]. Ecau Takux 351€eMeHTOB HET, TO BeiBecTH 0.

4. Jlan uenmouucneHHbli MaccuB pasmepa N. IlpeoOpazoBare ero, mnpubaBuB
K YETHBIM1|HEYETHBIM? YUCJIAM TIEPBBINA3|IIOCICAHMI4 d7IeMeHT. [IepBbIil M OCIEHUI IIEMEHTHI
MaccuBa HE U3MEHSATbD.

5. Jlan wnenouucieHHblii MaccuB pa3mepa N. BriBecTH BHauane Bce €ro 4er-
HBIC1|HEUCTHBIC? SJICMCHTEHI, a 3aTeM — HEYETHBIC] [UCTHBIC?.

6. [{eymepHvie maccugvl (Mampuybt)

1. Hano ymcno K (0 < k < 11) u matpura pasmepa 4 X 10. Haiitu cymMmmy 1 ipou3BeIcHUE
35IeMeHTOB K-ro cTosdna 1aHHO# MaTPHIIBL.

2. Jlana matpuia pazmepa 5 X 9. HailTu cyMMBI 5JIEMEHTOB BCEX €€ YETHBIX1|HEUETHBIX?
CTPOK3|CTOJIOIIOB4.

3. Hana marpuna pasmepa 5 X 10. HaiiTu MuHHMalbHOE1|MaKCUMAallbHOE, 3HAYCHUE
B KQKOU CTPOKE3|CTOIOIICS.

4. Jlana marpuna pasmepa 5 X 10. B kaxmoit cTpokei|cTonOie, HaWTH KOJIUYECTBO dJie-
MEHTOB, OOJBIINX3MEHBIINX4 CPEAHETO apU(METHUECKOTO BCEX OJIEMEHTOB JSTOW CTpO-
KH1|cTONOIIA?.

5. Jlana matpuna pasmepa 5 X 10. [IpeoOpa3zoBats MaTpHIly, TOMEHSIB MECTaMU MHHU-
MaJbHBIA M MAaKCUMAIIbHBIHN 3JIEMEHT B KaXKJIOM CTPOKE1|cTONOIE.

7. Cumeonvl u cmpoxu

1. BriBectu ctpoky mmuHbl N (N — deTHOe), KOTOpasi COCTOUT U3 YePEIyIOUIMXCS CHM-
BoJi0B C1 u C2, naunnas ¢ C1.

2. Jlana ctpoka. BeiBecTH CTpOKy, COIEpIKallyro Te K€ CHMBOJIBI, HO PACIOJIOKEHHbIE
B 00paTHOM MOPSIJIKE.

3. Jlana cTpoxka. BeiBecTH KO/BI €€ IEpBOTO U TOCIETHETO CUMBOJIA.

4. Jlana crpoka. IlogcumTarh KOJNHMYECTBO cojAepKalluxcs B Hel mudpi|[mponucHbIX
OyKB|2|[cTpOYHBIX OYKB]3.

5. Hana crpoka. [IpeoOpa3oBare Bce CTpOUYHbIC1|[IPONUCHBIE, JTATUHCKUES|PYCCKUEs OYK-
BbI B TIPOTIMCHBIC1 |CTPOYHBIE.

8. Ilpoyeoypwt u pynxyuu

B 3aganusx naHHOW MOATPYMNIBI TpeOyeTcs peanu30BaTh MPOIEAYPbl WIH (YHKIHH
C YHCIIOBBIMU TTapaMeTpaMu Turia integer u real. BxomHbpie mapamMeTpsl STUX TUTIOB OOBIYHO OITH-
CBIBAIOTCS KaK MapaMeTpbl-3HAYCHUSI.

1. Omnucarp ¢pyukiuio Min2(A,B):1|Max2(A,B), BelecTBEHHOTO THIA, HAXOASAIIYIO MHU-
HUMAaJIbHOE1[MaKCUMAIbHOE? U3 JIBYX BellecTBeHHbIX yrcen A u B. C momorpio 31o#t GpyHKINN
HaWTH MUHUMAaJIbHBIC1|MaKCUMalbHbIe, U3 map uncend A u B, A u C, A u D, ecniu nansl uucna A,
B, C, D.

2. Onmucarp nporeaypy Minmax(A,B), 3anuceIBaronyto B IepeMeHHYI0 A MUHUMAaJIbLHOE
u3 3HaueHuil A u B, a B nepemennyo B — maxkcumanbHoe U3 3Tux 3HaueHudl (A u B — Beme-
CTBEHHBIE MTApaMETPBbI, SBIISAIOINECS OJHOBPEMEHHO BXOJHBIMU M BBIXOJHBIMU). Mcronb3ys ve-
ThIpE BBI30BA ATOW MPOLIEAYPhI, HANTH MUHUMAaIbHOE U MaKkcuManbHoe u3 -ucen A, B, C, D.

3. MUcnonw3zys mpouenypy Minmax wu3 3amanus Proc2, omnmcarh (QyHKIUIO
Min3(A,B,C)1|Max3(A,B,C). BEILECTBEHHOI'O THIIA, HaXOJISIYIO MUHUMAJb-
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HOE€1/MaKcHUMajbHOe2 M3 Tpex BemecTBeHHbIX uncen A, B u C. C nmomomipio 3Toi (QyHKIMU
HalTH MUHUMAaJbHBIC1[MaKCUMalIbHBIE, U3 HabopoB (A,B,C), (A,B,D), (A,C,D), ecnu gaHbl 4uc-
ma A, B, C,D.

4. HUcnomedys ¢yakmuio  Min2i|Max2; w3 3amanus Procl, omucare (¢yHK-
uto Min4(A,B,C,D)1|Max4(A,B,C,D),  BemiecTBEHHOr0  THIA, HAXOASIIYI0 MHUHHMAJb-
HOE1|MaKCHUMalIbHOE2 M3 4eThipex BemecTBeHHBIX uucen A, B, C u D. C nmomompio 3T0# HyHK-
MU HalTH MUHUMAaJbHBIC1[MaKCcCUMabHbIe, 13 HabopoB (A,B,C,D), (A,B,C.E), (A,C,D,E), ecu
nmausl yuciaa A, B, C, D, E.

5. Omnwucarp Qynkuuto Fact(N) menmoro Tuma, BBYHCISIONIYIO 3HA4YeHHE (haKTopHala
N!'=1-2-...-N (N >0 — mapametp nienoro tumna). C momMouisto 3To GyHEIHM BEIYUCIATH (haK-
Topuaisl 10 1aHHBIX YKCE.

9. llsouunvie ghaiinv

1. Jlana ctpoka S. Ecnu S siBnsieTcss HONyCTUMBIM HMeHeM (haiina, TO BhIBECTH |rUE
U co3aath (aii ¢ atum umeHeM. Eciu daiin ¢ umereM S co3maTh Henb3s, TO BhiBecTH False.

2. Jlanwel umeHa yeTbipex ¢aitnoB. BeiBecTu konnyecTBo (ailyioB ¢ ykazaHHbIMUA HMEHa-
MU, KOTOPbIE UMEIOTCS B TEKYIIIEM KaTaJore.

3. JlaHo mms (aiina menbix yrcesl. BeIBECTH KOJWYECTBO €ro 3jeMeHToB. Ecnu daitna
C TAaKUM UMEHEM HE CYIIECTBYET, TO BhIBeCTH —1.

4. Jlano uucio k u Qaiin, comepkauiuii HeHyJeBbIe 1LI€Tble YuCia. BbIBECTH 3J€MEHT
daitna ¢ HomepoM k (amemMeHTHI (aiisia HyMepyroTces OT Hyuist). Eciu Tako#l 271eMEeHT OTCYTCTBY-
eT, To BeiBecTH O.

5. Jlan aiin menbx 9uce, coAep Kaluii He MEHee YeThIpeX 3JIEMEHTOB. BBIBeCTH ero
HYJIEBOM, IEPBBINA, TPEANOCICAHUA U TOCIEIHHUHI FJTIEMEHTHI.

10. Texcmosvie ghaiinw

1. Jlan TexcToBbIH (aiin. BeIBeCTH KOJIMYECTBO COIEPIKALIUXCS B HEM CUMBOJIOB U CTPOK
(mapkepsl koHIOB cTpok EOLN u koHua ¢aiina EOF npu mojcuere koiudecTBa CHMBOJIOB
HE YUUTHIBATB).

2. Jlana ctpoka S u TeKcTOBBIH (aitsn. JJo0aBUTH cTpOKy S B Hauanoi|KoHel: (aiina.

3. JlaH TexcToBBIN (haiin. Y ATk U3 HETO MEPBYIO1|TTOCIIEAHIO? CTPOKY.

4. Jlanbel ABa TeKCTOBBIX (paitna ¢ umeHamu Namel u Name2. Co3naTh HOBBIM TEKCTO-
BB (aitn ¢ umeneM Name3, sBIAOMIMICS 00beAMHEHHEM cojaepkumoro daimos Namel
1 Name?2 (B yKa3aHHOM TOPSKE).

5. Jlanbl nBa TekcToBBIX (aita ¢ umeHamu Namel u Name2. Jlo6aBuTh B KoHell ¢aii-
1a Namel conepxxumoe daitna Name2.

11. Ilpocmetiwue pexypcuensie aneopummol

Crnemyer 3aMeTHTh, YTO TMPAKTHYECKH BCE 3aJaHUS ATOH MOJATPYIIBI MOXKHO JIETKO pe-
MIUTH U 0€3 UCTIONb30BaHUs peKypcuu. JlaHHOe 0OCTOSTENBCTBO CBSI3aHO C TEM, YTO B 33aHUAX
paccMaTpUBAIOTCS  JACUCTBUTENBHO MPOCTEHIINE TIPUMEpPHl PEKYPCHH, JIETKO CBOJWMBIC
K UTEpAIlMOHHBIM aJropuTMaM. boiee TOro, B HEKOTOPBIX CIy4asx MCIIOJIb30BAaHHE PEKYpCUU
NPUBOJNT K Hed(heKTHBHBIM ajroputMam (CM., Hanpumep, 3aaanus Proc64 u Proc65). Omnako
MMEHHO Ha MOAOOHBIX NMPUMEPAxX MpOILE BCEro MOJYYUTh NepBOHAYATIbHbBIE HABBIKK Pa3pabOTKU
PEKYPCHUBHBIX aJlTOPUTMOB.

1. Omnucatp pexypcuBHble pyHkiuu Fact(N) u Fact2(N) BemecTBeHHOro THIa, BbIYKC-
nsiromue 3HadeHus pakropuana N! u nBoiiHoro ¢akropuana N!! coorserctBenno (N > 0 — ma-
pametp 1ienoro Tumna). C moMOIIBI0 3TUX (GYHKIUN BBIYUCIUTH (PaKTOpUAbl U ABOHHBIE (PAKTO-
pHaJIbl ISATH JAHHBIX YUCEll.

2. Omucatp pekypcuBHy0 QyHKUUI0 PowerN(x,n) BEIIECTBEHHOTO THIIA, HAXOJSIIYIO
3Ha4yeHue N-i cTeneHu yucna X no gopmyie:
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xX=1, x"=xx"! mpun>0, x"=1/x" nmpun<0 (X>=0— BemecTBeHHOE YKCIIO,
n — menoe). C moMompio 3Toi GyHKIMK HaiTH 3HadeHus XN npu 5 pasnuuHbX 3HadeHusAx N
Juist JaHHoro X.

3. Ommcarp pekypcuBHyr ¢GyHknuio SqrtK(x,k,n) BemecTBeHHOTo THIIA, HAXOSIIYIO
NpUOIIKCHHOE 3HaueHWe KoOpHs K- cremenn w3 uucna Xmo  Qopmyne:  y(0) =1,
y(n+1) = y(n) — (y(n) —x / y(n)**) / k, rae y(n) o6o3nauaer Sqrtk(x,k,n) (X — BelecTBEHHbIIA
napametp, k u N — nensie; X > 0, k> 1, n > 0). C nomomibto 310l QyHKIMU HAWTH MPHOIHIKEH-
HbIe 3HaYeHUs KOopHs K-it ctenenu u3 X npu 6 paznuyHbix 3Ha4eHUsIX N st 1aHHbIX X U K.

4. Onmucatp pekypcuBHyo ¢pynknuio FibRec(N) nenoro tuma, erancisronryto N-e guc-
a0 ®ubonauun F(N) mo dopmyne: F(1)=F(2)=1, F(k)=Fk-2)+Fk-1), k=3,4,...
C noMompi0 3TOH (QYHKUMM HAWTH maTh yucen PuOOHAY4YM C yKa3aHHBIMM HOMEpaMu
Y BBIBECTH 3TH YMCJIa BMECTE C KOJIMYECTBOM PEKYPCHUBHBIX BbI30BOB (yHKIMHU FibRec, nmotpe-
OOBaBIIMXCS IS UX HAXOXKICHHUS.

5. Omnucatb pekypcuBHy0 ¢GyHkIH0 C(m,n) HEeNoro TUMa, HAXOIAUIYI0 YUCIO COYeTa-
HUI M3 N 3JIEMEHTOB IO m, wucmoib3ys (opmymy: C(0,n) =C(n,n)=1, C(m,n)=C(m,n—
1)+ C(m-1,n-1) npu 0 <m <n (m u N — measle mapameTpsl; n >0, 0 <= m <= n). [laHo umc-
70 N u nisaTh pa3nuunbix 3HaueHuid M. BeiBectu uncna C(M,N) BMecTe ¢ KOJUYECTBOM PEKYp-
CUBHBIX BbI30BOB QpyHKIMH C, MOTPEeOOBABIIUXCS IS KX HAXOXKICHUS.

Kpumepuu ouyenusanus.

Opnna pemenHas 3anada ornennBaercs B 0,1-0,5 6amra (MUHIMAaIbHOE 3HAYCHHUE BHICTAB-
JSIETCS, €CIIM CTYACHT PEIIn 3a/1a4y MOJI PYKOBOACTBOM IPEIOIaBaTellsl; MaKCHMaIbHOE, €CITN
CTYACHTY HE MOTPeOOBAIMCH MPH PELICHUH TOJCKAa3Ky IpernoaBaress). MakcuMaibHOE KOJH-
4yecTBO OayuioB 3a pemieHue 3amad paBHO 20 (40 camocTosATeIbHO pelieHHbIX 3a1a4). K mpome-
KYTOYHOHW arrecTanuu Heobxomumo HaOpate MmuauMyM 10 GamoB. Ecnm Gamiel He HaOpaHsI,
TO Ha 3ayeTe M HK3aMeHe J00aBiseTcss MpaKTUYecKoe 3ajlaHue (mepel MoyuyeHHeM Ousera
HEOOXOMMO PEIUTh 3a/1auy, NMPEIJI0KESHHYIO TPEenojaBaTeieM, U OObSICHUTh JTaIlbl €€ pellle-
HUA).

6.1.3. Konmpoavhnuie padbomot

BapuaHTbl KOHTpPOJIBLHOM padoThl Nel:
Bapmuanr 1.
1. CocTaBuTh IpoOrpamMmy, BIUUCIISIFOIIYIO 3HAYEHUE (PYHKIIUH.

2 BT < P,
ST T

2. CocTaBUTh MPOTrPaMMy, BBIYUCISIONIYIO 3HAaU€HUE (PYHKITUH.

~

1
— 47, %>Q z
> ec Q z=Q

X+Z
Y=+ ? ,ecar<Qz<Q
Z

56cocmanvamixia:

-

3. CocTaBUTh NPOTPAMMY, BBIYHCIISIIOIIYIO POU3BEICHUE

| <NF< =

Bapuanr 2.
1. Haiitn 3nauenue ¢pyakuuu B Touke X. Ecnmn X He momamaer B 001acTh OnpeaencHus
¢GyHKLIMH, TO TpOrpaMMa BBIBOAUT «B 3Tol TOUKe QYHKIIUS HE ONpe/IeIeHa.
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2. CocTaBUTh IPOrpaMMy, BEIYHUCIISIONIYIO 3HaUCHHE (YHKITUH.
(1
— — 47, ecoxeQ z>Q
o8

y=<;( ,eckeQz<3,

z
—+— =
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3. COCTAaBUTH IIPOrPAMMY, BEIUHCISIONIYIO CYMMY <=
Bapuanr 3.
1. CocTaBUTH IPOTpaMMy, BEIUYUCIISIONIYIO 3HAUCHHE (QYHKIIHH.

SR E >
S$e— OXEDBL

2. CocTaBUTh IPOTpaMMy, BEIYUCIISIONTYIO 3HAUCHUE ()yHKITHH.
X

Zz— |—,ecax>Q z=Q
Z

V== Xz ,ecox<Qz<Q
2X+Z

22X+F, socmanuerBINGg

BapuaHTbl KOHTPOJILHOM padoThI Ne2:
Bapmuanr 1.

1. ChopmupoBaTh MaccuB M3 IOCIEJOBATEIBHOCTH ny+l’ \/Xy+2’ \/xy+3’

Xy +48
. Bce anemeHThl MaccuBa ¢ YETHBIMH HOMEpaMM 3aMeHUTh Ha (. Drtambl peuieHus
opopmMuTh B Buje npouenyp. [Ipumeuanue: npu BBIOJIHEHNUH 3TOTO 3a/laHUsl HEOOXOAMMO BOC-

[MOJIb30BaThbCcs KoM while.
2. B npou3BoJIbHO# CTpOKE HEOOXOJAUMO BBIYUCIIATH KOJMYECTBO BXOJSANINX B HEE CIIO-

TOB «HE.
3. Heo6xo1uMo ¢ MOMOLIBIO TPOLEAYPhl 3aMEHUTh B CTPOKE BCE OYKBBI «y» Ha «tO».

Bapmuanr 2.

1. ChopMupoBaTh MacCUB M3 MOCIEAOBATEIHLHOCTH COS(X+5Y), cos(x+06y), cos(x+7y), ...,
€0S(x+91y). BeUHCINTE CyMMy 3JIEMEHTOB MAacCHBa C YETHBIMH HOMEpPaMH. JTallbl PEIICHUS
opopmMuTh B Buje npouenyp. [Ipumedanue: npu BBIMOJIHEHUN 3TOTO 3a/1aHUsI HEOOXOAMMO BOC-
MOJIB30BaThCS UKIJIOM While.

2. B npou3BoNIbHOI CTpOKE HEOOXOAUMO BBIYUCIUTH KOJIMUYECTBO BXOMAIINX B HEE CIO-

TOB «TOY.
3. Heo6x01uMo ¢ TOMOIBIO NMPOLEAYPHI 3aMEHUTH B CTPOKE BCE OYKBBI «JD» HA «II».

Bapuanr 3.
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1. CopMUpOBATH MACCUB U3 NOCIEN0BATENLHOCTH S<ES<IR<ED " >aE
Kaxxaplii TpeTHil 2JIeMeHT MaccuBa 3aMEHUTh Ha 22. DTamnbl penieHus 0hOpPMUTh B BUJE MPOIIE-
nyp. [lpumeuanue: mpu BHINOJHEHUHM 3TOTO 33JaHUS HEOOXOAMMO BOCIIOJIB30BATHCA IIHKIOM
while.

2. B npousBoIibHOI cTpOKEe HEOOXOAUMO BBIYUCIUTH KOJIMYECTBO BXOJALINX B HEE CIO-
TOB «J1ay.
3. Heo0xoaumo ¢ mOMONIbIO MPOIIeIyphl 3aMEHUTh B CTPOKE BCE OYKBBI «I1» Ha «PH».

BapuaHTbl KOHTPOJILHOI padoThl Ne3:
Bapuanr 1.
Coznath Moyl MO 00pabOTKe TEKCTOBOW MH(OpPMALMM, KOTOPHIN CONEPKUT CIEAYIO-
K€ [TOANPOrPaMMBbl:
® MpOLEIYPY, 3aMEHSIOINIYIO BCE ABOMHBIE MPOOEIBI OJJHUM MPOOEIoM;
¢  (QyHKIMIO, BO3BPALIAIOIIYIO KOJTHYECTBO JBOMHBIX MPOOEIOB.
Hcnonb3oBaTk MOAYIJIb B OCHOBHOM IIporpaMMe, KOTopast mpeoOpa3yeT UCXOAHYIO CTPOKY
U BBIJIa€T COOOIICHHE O KOJIMYECTBE MPOU3BEACHHBIX 3aMEH.

Bapuanr 2.
Co3natb MoAynap MO 00pabOTKE MACCHMBOB, KOTOPBIM COIEPKUT CIEAYIOIIME MOANPO-
TPaMMBbI:
® [pOIEnypy, 3aMEHSIOIIYIO BCE TIOJIOKHUTEIbHBIC JIEMEHTHI MacCUBa Ha HOJIb;
e (pyHKIMIO, BO3BpALIAIOIIYI0 KOJIMUYECTBO HYJIEH B MAaCCHUBE.
HUcnonp3oBaTh MOAYJIb B OCHOBHOM nporpamMmme, KoTopas nmoACUMTbIBACT KOJIMYCCTBO HY-
Jei B UICXOJTHOM MacCHBE, 3aTeM MpeoOpa3yeT UCXOAHbBIN MacCUB U CHOBA MOJICYMTHIBAET KOJIH-
YECTBO HYJIEH.

Bapuanr 3.
Co3aate Mozynb 10 00paboTKe 3amuceif, KOTOPhI OMMCHIBAET THUI 3aIUCh CO CIEAYIO-
IMMU TIOJIIMU: HOMEp, (paMuiIHs, OI[EHKY M0 MH(POPMATHKE, OLEHKY IO MPOrpaMMHPOBAHHIO,
OLIEHKY I10 apXUTEKTYPEe U COACPIKUT CIIEAYIOIINE OAIPOrPAMMBI:
® TIpOLEAYPY, CO3AAONIYIO 3aMUCh (3AIOIHACT MOJs);
e  (pyHKINIO, BBIYUCISIOUIYIO CpEAHUM Oa (110 TpeM MoJsM).
Hcnonp30BaTh MOIY/Ib B OCHOBHOW NpoOrpamMMe, KOTOpasl CO3JaeT HECKOJIBKO 3aIliceH,
3aTeM MOACUYUTHIBAET CpeAHHUE OAUIbl U BBIBOAUT PE3yJbTaThl HAa SKPaH.

Memoouueckue pekomenoayuu

B KoHTpOnbHBIX paboTax AOHKHBI OBITH MPeICTaBICHbI MporpaMmbl Ha si3bike Ilackanb,
pelaronue nepevrcieHHble B BapuanTe 3aaa4uu. JlomyckaeTcs 1Ba criocoda BHITIOTHEHHS 3a/1a-
HHUA. B INICBMCHHOM U 3J'IeKTpOHHOM BHJIC. HpI/I BBIITOJIHCHUN Sa)IaHI/Iﬁ C UCIIOJIB30BAHUEM KOM-
NBIOTEpPA, PEIICHUE 3aJaud COMPOBOXKIAETCS ee oTiaakou B cpene PascalABC, crmaercs koH-
TpOJIbHAs paboTa MpernoaaBaTeNio B BUIE TEKCTOBOTO (paitna.

Kpumepuu oyenueanus.

Banjsl Kpurepnn onennBanus
9-10 KonrponbHast paboTa oopmiieHa B COOTBETCTBHH C IIPEIbSBIIEMBIMH TPEOOBAHUSIMH, COAEPKHT 1 -
2 MEJIKUX OMIMOKH
7-8 KonrponbHast pabora odopmieHa B COOTBETCTBHU C IPEIbSBISIEMbIMU TPEOOBAHUSIMHU, COJECPKUT
OJIHY NIPUHIMIINAIBHYIO WK 3 1K 0oJiee HEJOYETOB
5-6 KonrposbHast pabora odopmiieHa B COOTBETCTBHH C INPEIBSBISIEMBIMH TPeOOBaHHUSIMH, HEMOJIHOE
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pCHICHUEC 3a/1a4 Y MPUHIUTIAAJIbHAA OIIMOKA.

0-4

KonrponbHast paboTa comepkut Oonee OAHOW NPUHLIUNUAIBGHON OIMMOKM peIleHHsl 3aJauu; KOH-
TponbHAs paboTa oopMIIEHa HE B COOTBETCTBHH C NPEIBABISIEMBIMH TPEOOBAaHHUAMH; HECOOTBET-
CTBHE BAPHAHTY
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6.2. OueHo4HbIe CpeACTBA
AJIS TeKylIero KOHTPOJIsl yCcIeBaeMoCTH 10 AUCIHUIINHE

B cBs3u ¢ mpunsaroit B CI'Y umenn H. I'. UepHbImeBckoro 06auibHO-PEUTUHTOBON CH-
creMoit yuera poctwkenuid crynaenta (BAPC) 6aibl, mojydeHHbIE B X0/1€ TEKYIIET0 KOHTPOJIA,
pacnpeaensoTcs M0 YEeThIPEM IPyIIIaM:

— JIGKLUU;

— J1abOpaTOpHbBIE 3aHATHUS;

— IPAKTUYECKUE 3aHATUS;

— caMocCTosATeNnbHas padoTa.

1. Jlexuuwu:

ITocemenue neKMii, aKTUBHOCTb U y4acTHe B (hopMax 3Kcrpecc-KoHTposst — 10 10 Oain-
n0B. biui-onpoc ocymiecTBiseTcs 10 MaTepraty JEKIUH.

[IpumepHsble 3agaHus 11 OJIUI-onpoca:

— 3anuumTe naTh TEPMUHOB, KOTOPHIE MOXHO CUMTAThH KIIFOUEBBIMU ISl JAHHOW JIEKIUH.

— Chopmynupyiite onpeaencHus CleayoumX TEpPMUHOB U MTOHITUH. . .

— OTBeThTE MUCHMEHHO Ha BOIIPOC. ..

— Pestomupyiite copepkanue JEKIUH, COCTAaBUB MUHU-TEKCT (He OoJiee ... CIoB).

— Ha kakux knaccu(uKalMOHHBIX IpU3HAKaX CTPOUTCS TUIIOJIOTHSL. ..

— Kak MOXHO MpUMEHHUThH B MpaKTUKE NMPO(EeCCHOHAIBHON JESTeIbHOCTH TO, O YEM BbI
y3HaJIU cerojHs Ha jgekuuu (1-2 nmpumepa).

2. INocenienue 1abOpaTOPHBIX 3aHATHUI, BbINOIHEHHUE 3a0aHuii — oT 0 1o 8 GamoB (mo 1
0aJuty 3a BBIMOJIHEHUE NTPOrPAMMBI 3aHATHS) B KQXKJIOM CEMECTPE.
[1nansl 1abopaTOpHBIX 3aHATUH cM. B pa3zaene 6.1.1.

3. Tlocemenre MpakTUYECKUX 3aHSITH, BBITIOTHEHUE 3a1aHuil — oT 0 10 8 GayIOB B Kax-
nom cemectpe. [Ipumepsl 3amau, TpeOOBaHUS K HUM U PEKOMEHJAIMU 1O BBIMOJIHEHUIO CM. B
pasnene 6.1.2.

4. CamocTosTenbHas padora:
— BBIMOJIHEHUE KOHTPOJBbHOM paboThl — 10 10 6amioB B KaXJI0M ceMecTpe (BapHaHThI
KOHTPOJIbHBIX paOOThI M PEKOMEHAINH 110 BBIIIOJIHEHUIO CM. B paznene 6.1.3);

6.3. OneHoYHbIE CpeCTBA
ISl IPOMEKYTOYHOM aTTeCTAIMH MO TUCIUTLINHE

[TpomesxyTounas aTTecTanus no Jucuuiuinie « OCHOBBI HH(OPMATHKU» MPOBOAUTCS B 4
cemecTpe B BHJIe k3aMeHa. [1oAroToBka cTyieHTa K MPOXO0XKIECHUIO MPOMEXYTOUHOHN aTTecTa-
LIUU OCYILECTBISAETCS B MIEPUOJL JEKIIMOHHBIX U CEMHUHAPCKUX 3aHATUH, a TAKXKE BO BHEAYIUTOP-
HbIE Yachl B paMKax CaMOCTOSITEIbHON paOoThl. Bo BpeMsi caMOCTOSITETbHOM MOATOTOBKU CTY-
JIEHT I0JIB3YETCS] KOHCIIEKTaMH JIEKIIMHA, OCHOBHOW U JIONOJIHUTENBHOMN JIMTEPATYpOU 1O AUCLIU-
IUTMHE (CM. IIepeyueHb JIUTepaTyphl B paboueil mporpaMme TUCHUIUIMHBI).

Ha sk3ameHe cTyaeHTy npejuiaraeTcsl JBa TEOpETUYECKUX BOIpoca M ojHa 3anaya. [lpu-
MEpHI 3a]1a4 MPUBEACHBI B pasnene 6.1.2.

Bomnpocsl Kk 3xk3aMeny
1. JTarmsl PCHICHUC NPUKIIAAHBIX 3a/]a4 Ha KOMIIBIOTCPEC.
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15.
16.
17.
18.

19.
20.
21.

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

[onsarue anroputma. CBoiicTBa anropurma. CriocoObl IPeCTaBICHNS AITOPUTMOB.
OcHoBbI opranuzanui si3eikoB. [ToHsTHE Oneparopa.

IlonsiTre Benu4MHBI U ee XapakTepucTUKU. McTopus a3pika [lackais.

CrtpykTrypa nporpaMmmsl Ha si3bike [lackaib.

BerpoenHnbie cTanaapTHBIE THIIBI BEJIUUKH.

Omneparopsl BBOJ1a-BbiBO1a. DOpMATHBIN BHIBOJ.

JIuneliHbIE IPOrpaMMBL.

Omneparop yci0BHOTO nepexosa. BiokeHHble yClIOBHBIE KOHCTPYKLIUU.

Omnepatop BeiOOopa CASE.

[uxi co cuetunkom (“mist’)

[Mukn ¢ npeaycnoBueM. CBolicTBa MKIa "Mmoka". Meroanka cocTaBlIeHUs IPOTrpaMM
C OTUM IUKIIOM.

1K ¢ TOCTYCIIOBUEM.

Bpruucnenue cymMM u  TpOM3BENEHHUNM B IHKJIE. 3HAKOUEPEAYIOIIUECS CYMMBI.
[IpumeHeHHe pEeKyppEeHTHBIX COOTHOIIEHUH [UIsl BBIUMCICHHS OOIIero dieHa
IIOCJIEI0BATEIbHOCTH.

Ornucanmne OJHOMEPHBIX U ABYMEPHBIX MacCHUBOB.
3amaun Moucka B MaccuBax. bruHapHbBIN MOUCK.
CopTupoBKa MacCHBOB.

Bcenomorarenbublie anroputmbsl. @akTruueckue u GopMaibHbIE TapaMeTpBhI.
JlokanbHble U I100AbHBIE IEPEMEHHBIE

Opraau3anus Iporeyp MoJib30BaTelsl: mporeaypa 6e3 mapaMeTpos.
Opraau3anys Iporeyp MoJib30BaTells: MPoleaypa ¢ mapaMeTpaMu-3HaueHUSIMH.

OpFaHI/BaHI/IH npoueayp moJib30BareirA: IMpoucaypa € rnapaMeTpaMu-3HA4Y9CHUAMHA U
napamMeTpaMu-repeMCcHHbIMU.

Opranuzanus QyHKIUN TOIb30BaTENS.

CumBonbHBIN THII. DYHKIIMM U TPOLEAYPHI pabOThl C CHMBOJIAMH.
CrtpoxoBblii THI. OYHKIMH U TPOLEAYPHI paOOTHI CO CTPOKAMHU.
MHuosxecTBa.

@aiinsl. DyHKIMK U IpOLEAYPbI paboThI ¢ (haitnamu.

TexcToBbli ¢aitn. DyHKIMM U poLeAYPbl pabOTHI C TEKCTOBBIMHU (haiiaMu.
VYkasarenu.

JlnHaMuuyeckue CTpyKTyphl JaHHBIX.

Moaynu.

Kpumepuu oyenueanus.

4 cemecTp — dK3aMeH

Bbanabl

Kpurtepuu oneHnBanus

25-30

CTyIeHT SICHO M 9eTKO C(OPMYJIMPOBAI OTBETHI HA J[BA TEOPETHUYECKUX BOIPOCA, PEIINII IPAKTHY e-
CKyIO 3a7aqy 0e3 OIMOOK, NMPOMJUIIOCTPHPOBAI OTBETHI JOIOJHHUTEIBHBIM MaTepHaIoM, IMOKa3all
rpaMOTHOE HCIOJIb30BAHUE MOHATHIHOIO ammapara JUCLHUILIMHBI, JIOTUYHO OTBEYAeT Ha JONOIHU-
TeJbHbIE BOIPOCHI

16-24

CryneHT cOopMyIHUpOBaT OTBETHl HA JIBA TCOPETHYCCKHX BOIPOCA, HO JOMYCTHI 2-3 HETOYHOCTH
WA HENOJHO PAaCKPBUI CYTh BOIMPOCA; PEUIM MPAKTHUCCKYIO 3aaady ¢ 1-2 He NPUHIMIHAIEHBIMU
omuOKaMu, MoKa3all PaMOTHOE UCIIOJIb30BaHKUE MOHATHHHOTO amiapara JUCHUTUIMHBL, He CMOT T10-
IPOOHO Pa3BICHAUTH CYTh HPEMIOKCHHOTO PEIICHHS; 3aTPYIHIUICS C OTBETOM Ha JIOTIOJIHUTEIHHEIE
BOTIPOCHI

8-15

CryneHt copMyTupoBasl OTBETHI Ha JIBA TEOPETHUECKUX BOIPOCA, HO AOMYCTHI | MpUHIHIHAIB-
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HYIO 0HII/I6Ky; HCIMOJHO PpaCKpbUI CYTh BOIIPOCA; PCHINII IMTPAKTUYCCKYIO 3a/la1y YaCTUYHO, IYTACTCA B
TIOHATUHHOM armapare, JOIyCTHUIT OIIHOKH Ipu MOACIMPOBAHNA, HE CMOT OTBETUTH Ha HOIIOJIHU-
TCJIBHBIC BOIIPOCHI

0-7

CryzneHT He c(hOpMyIHUPOBAT OTBET HA OJWH N3 TEOPETHUECKUX BOIPOCOB, THOO JOMYCTUII IPHHIIU-
MHaJIbHBIE OMNOKK B K)KJOM; HE PEIIMII IPAaKTHIECKYIO 3aady, yTaeTCsl B IOHATHIHHOM armmapare,
JOIYCTHJI OITMOKH MPU MOJICIIMPOBAHIH, HE CMOT OTBETHTH HA JIOTIOJTHUTEIILHBIE BOTIPOCHI
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/.J1aHHBIE 1JI51 y4eTa ycneBaeMocTH cTryaeHToB B BAPC

Tadauua 1. Tabununa MaKCHMMAJIbHBIX 02JUI0B 10 BHIAM Y4eOHOM 1eTeJIbHOCTH

1 2 3 4 S) 6 7 8
JIa6opatopusle | [Ipaktuyeckue (CaMocTosTeIbHAs [ABTOMATH3UPOBAHHOE| Apyrue an [TpomexxyTouHas
Jlexkuyu y4eOHO# Hroro
3aHATUA 3aHATHA pa60Ta TECTUPOBAHUEC arrecranus
CATCIIBHOCTH
10 20 30 10 0 0 30 100
IIporpamma oueHuBaHNUs Y4eOHOM 1eATEJIbHOCTH CTYJAE€HTA
4 cemecTp
Jlexknun

[TocemaemocTh, OMPOC, aKTUBHOCTh U y4acTHe B (POpMax IKCIPECC-KOHTPOISI OJUH Ce-
mectp — oT 0 7o 10 GasioB.
JlabopaTopHble 3aHATHS.

KoHTposb BBINMOTHEHUS 1a00OPATOPHBIX 3a/IaHMA B TEYCHHE OJHOTO cemecTpa — oT 0 1o
20 0aoB.
IIpakTHyeckue 3aHATHS

[TocemiaemocTsb, ONPOC, aKTUBHOCTh, BHITIOJHEHUE IOMAITHUX 33JaHUN U Jp. 32 OJHH Ce-
mectp — oT 0 7o 30 GasuIoB.
CamocrosiTesibHas padoTa

BrlinonHeHHE JOMOTHUTENBHBIX 3aaHU K JJA0OPAaTOPHBIM M MPAKTUYECKUM paboTam —
ot 0 1o 10 6amnoB
ABTOMATHU3HPOBAHHOE TeCTHPOBAHHE

He npenycmotpeHo.
Jlpyrue BUabI 1eATEJILHOCTH

He npenycmotpeHo.
IIpomexyTouHas aTrecTanus. JK3amMeH.

[Ipu npoBeneHnM MPOMEKYTOUHON aTTECTALUN

OTBET Ha «OTINYHOY» OlLleHUBaeTcs oT 28 1o 30 0aios;

OTBET Ha «XOPOIIIO» OLIEHUBAETCS OT 22 110 27 6aoB;

OTBET Ha «yIOBJIETBOPUTEIBHO» OIleHUBaeTcs OT 16 1o 24 Gamnos;

OTBET Ha «HEY/I0BJIETBOPUTENBbHO» olleHnBaercs ot 0 1o 15 Gamos.

Taxkum 00pa3om, MaKCUMaIbHO BO3MOXKHAsi CyMMa OaJuIOB 3a BCe BHJbl y4eOHOW nes-
TEJILHOCTU CTyJeHTa 3a 4 cemecTp no aucuuiuinHe «OcHOBBI MHGopMaTuku» cocrasiser 100

OaJLIoB.

Tabauua 2. Ilepecyer MoJIy4eHHOM CTYACHTOM CYMMBbI 02/1JIOB B OLICHKY

86—100 GayoB «OTIUYHOY

71-85 6amioB «XOpOILO»

51-70 6amnoB «YZAOBIIETBOPUTEIBHO»
50 GayyIoB ¥ MEHBIIIE «HEYJIOBJIETBOPUTEIBHO»
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8. YueOHO-MeTOANYECKOE U MH(POPMAILIHOHHOE
obecrneyeHue TUCHUTLIHHBI

a) quTeparypa

baxxenosa, 1. 0. Beeaenue B nmporpaMMupoBaHue : ya4eOHOE 1M0-
cooue / U. FO. baxenona, B. A. Cyxomnun. — Mocksa ; Capa-
ToB : HHTepHer-YHuBepcuter MHpopmanmoHHsix TexHoIOTHMA
(MHTYUT) : By3sosckoe obpazoBanme, 2017. — 327 c. — ISBN
978-5-4487-0073-6. — URL:
http://www.iprbookshop.ru/67397.html (mata  oOpameHus:
12.04.2021).

Wudopmatnka ¥ mOporpaMMUpoOBaHHE : ydeOHOe mocodue
/ P. 1O. Lapes, A. H. ITynkos, B. B. Camapus, E. B. MbuibHHKO-
Ba [u np.]. — Kpacuosipck : Cubupckuii penepanbHblii yHUBEPCH-
ter, 2014. — 132 c¢. — ISBN 978-5-7638-3008-8. — URL:
http://znanium.com/catalog.php?bookinfo=506203 (mara o6pa-
menusi: 12.04.2021).

Bookurun, A. FO. Madopmaruka v nporpaMMUpoBaHue : y4ueo-
Hoe mocobue / A. FO. Beokurun. — MockBa : MOCKOBCKHIA Tyma-
HuTapHbIl yHuBepcuret, 2012. — 294 c. — ISBN 978-5-98079-
819-2. — URL.: http://www.iprbookshop.ru/14517.html (mara 06-
pamienus: 12.04.2021).

., P
P

3aB. OUOINOTEKOM A e— (Famanenko O. I1.)



http://www.iprbookshop.ru/67397.html
https://znanium.com/catalog/authors/books?ref=ac4795f7-6b4e-11e5-9e14-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=c7f93cf7-e5d4-11e5-8f29-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=6e8d2b0a-6b4f-11e5-9e14-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=6e8d2b0a-6b4f-11e5-9e14-90b11c31de4c
http://znanium.com/catalog.php?bookinfo=506203
http://www.iprbookshop.ru/14517.html

0) nporpammHoe o0ecnnieyenne 1 UHTepHeT-pecypcesbl
IIporpaMmmHoOe obecnieueHue

1. Cpencra MicrosoftOffice

— MicrosoftOfficeWord — texcToBEbI# pemakTop;

— MicrosoftOfficeExcel — Tabnuunsiii pepakTop;

— MicrosoftOfficePowerPoint — mporpamma moAroTOBKH MPE3CHTAIHIA;

2. Pascal ABC — cpena nporpammupoBanusi (cBo0oHO pacripocTpansemoe [10).
3. UPBUC — cucrema aBToMaTH3aluu OUOIHOTEK.

HNuTepHET-pecypcnbl
N3narenberBo «JlaHb» [DNEKTPOHHBIN pecypc]: 3IeKTPOHHO-OUOIHOTEYHAs CUCTEMA. —

URL.: http://e.lanbook.com/
eLIBRARY.RU [Onektponnslii pecypc]: HayyHas 3jeKTpoHHas OubOimoreka. — URL:

http://www.elibrary.ru
Znanium.com[DeKTpOHHBIH pecypc]: IMeKTpoHHO-OMOaroTeuHass cucrema. — URL:

http://znanium.com
OBC IPRbooks [Dnekrponnblii pecypc]: anekTpoHHO-OubOIMoTeynas cucrema. — URL:

http://www.iprbookshop.ru
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9. MaTepuajibHO-TeXHHYECKOE O0ecneyeHue JUCITUTNTIUHBI

e VYueOHble ayIUTOPUH, 000OPYAOBaHHBIE KOMIIJIEKTOM MeOEIH, TOCKOH.

e KOMMIEKT MPOEKIMOHHOTO MYJIbTUMEIUIHHOTO 000PYAOBaHUSI.

e KOMIIBIOTEPHBIN KJIACC C JOCTYIIOM K ceTu MHTEepHeT.

e bubnnoreka ¢ UHPOPMALMOHHBIMU pPeCypcaMu Ha OyMaXKHBIX M 3JIEKTPOHHBIX HOCUTE-
X

Pabouast mporpamma cocTaBieHa B COOTBETCTBHHU ¢ TpeOoBanusiMu denepanbHOro rocy-
JApCTBEHHOTO 00Pa30BAaTENBHOIO CTAaHJIApTa BBHICIIEr0 OOpa3oBaHUSA IO HANpPaBICHUIO IOATO-
toBKH 44.03.05 «Ilegarornueckoe odpazoBanue (¢ AByMs MPO(UIIMH TOATOTOBKH )».

ABtop — I'pubanoBa-Ilogkuna M.1O.

[Tporpamma omo0peHa Ha 3aceganny Kadeapsl MAaTEMaTHKH, HHPOPMATUKA, (PU3UKH.
ITpotokon Ne 10 ot «28» ampens 2021 rona.
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