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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. DoHJ OLEHOYHBIX CPEICTB JJIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTaI[H
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 15.03.04 Apromarusaiusi TEXHOIOTHYECKUX
IIPOLIECCOB U MPOU3BOJCTB

ABTOpPBI IPOTPaMMBbIL:

Hpanunux A. B.

3aBemyromuii odecreunBaromeid kageapoit TAOM

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TAOM Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB
OBYYEHMUA.

Lenbr0 OCBOCHUS TUCIUILTHHBI [I[porpaMMupoBaHue M aarOpUTMH3ALINS SBISIETCS
JTOCTH)KCHHE CIICAYIONNX pe3yabTaToB ocBoeHus(PO):

N Hudp Pe3yabTar 00yueHust

Bnanmets HaBbIKaMH TPOEKTHPOBAHUS MPOCTHIX POTPAMMHBIX
1 B-1(OIIK-15.1) aJTOPUTMOB

Brnaners HaBbIKaMH TPUMEHEHHSI COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTUI M IPOTPAMMHBIX CPEJICTB TPU
2 B-1(OIIK-15.2) perieHny 3a1ad NpoQeCcCuOHaIBLHOMN NS TEIbHOCTH

Brnanets coBpeMeHHBIMU HH()OPMAIIMOHHBIMHA TEXHOJIOTHSMH,
TEXHUKOW ¥ MPHUKIIATHBIMHA TPOTPAMMHBIMH CPEACTBAMH TIPH
3 B-1(OIIK-15.3) perieHuy 3aad MpoQeCCUOHaTBLHOMN NI TEIbHOCTH

Brnanets HaBbIKaMH TPUMEHEHHS PA3TUMIHBIX
WHTETPUPOBAHHBIX CPEACTB Pa3paOdOTKH HH()OPMAIIMOHHBIX
CHCTEM H SI3BIKOB TIPOTPAMMHUPOBAHHUS TSI PEIICHUS 33139
4 B-1(OIIK-3.2) po¢eCCUOHATTLHOM eI TEIIbHOCTH

3HaTh CHHTAKCHC U CEMaHTHKY 0a30BBIX SI3bIKOB
5 3-1(OIIK-15.1) MPOrpaMMHUPOBAHUS

3HaTh KJIaCCU(PHUKAUIO TPOrPAMMHBIX CPEJCTB U BOBMOKHOCTH
6 3-1(OIIK-15.2) UX IPUMEHEHUS 71 PEUICHUS TPUKJIIAIHBIX 33/1a4

3HaTh CTPYKTYPHOE, MOIYTBHOE U 00bEKTHO-OPUEHTHPOBAHHOE
7 3-1(OIIK-15.3) MpOrpaMMHUPOBaHUE

3HaTh COCTaB MHTETPHUPOBAHHBIX CPeIl pa3pabOTKH
WH(POPMALIMOHHBIX CHCTEM, TTOHSATHS, IPHHIIUTIBI U METOBI
8 3-1(OIIK-3.2) MIPOrpaMMHUPOBAHUS

YMeTb COCTaBIISTh AITOPUTMBI PEIICHHS MAaTEMAaTUICCKUX U
9 V-1(OIIK-15.1) IpyTruX MpodeCcCUOHATBHBIX 3a/1a4

YMeTh BEIOMPATh COBpEMEHHbBIE HH(DOPMAIIHOHHBIE TEXHOJIOTHH
Y TIPOTPpaMMHBIE CPE/ICTBA MPH PEIICHUH 33124
10 V-1(OIIK-15.2) po¢eCCUOHATLHOM eI TEIbHOCTH

11 V-1(OIIK-15.3) YMeTh TeCTHpPOBaTh M OTJIAKUBATH MTPOTPaMMBbI

YMeTh NPUMEHSTH SI3bIKU TIPOTPAMMHUPOBAHHUS U TIPOTPAMMHBIC
cpenbl pa3paboTKu MHPOPMAITMOHHBIX CUCTEM ISl PEIICHUS
12 V-1(OIIK-3.2) 3a1a4 MpoheCCHOHATILHOM JCSITEIIBHOCTH

[Tepeuncnennsie PO sBisitoTCS OCHOBOM 1151 POPMUPOBAHUS CIEAYIOUIMX KOMITETECHIIUMA:

N Hudp Komnerenuus

CriocoOeH IpUMEHSITh OCHOBHBIE METO/IBI, CIIOCOOBI U CPENICTBA
1 OIIK-3 MOJTyYeHUSI, XpaHEHUs, TiepepadboTku nHpopmMaIun

CniocoOeH pa3pabaTeiBaTh aITOPUTMBI M KOMITBIOTEPHBIE
2 OIIK-15 MPOTPAMMBI, TPUTOAHBIC IJI MPAKTUYECKOTO MPUMEHEHHUS
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Wuaukatopbl 1OCTHKEHUS KOMITETEHIUH, CIy)Kalliue Ui POBEpKU CHOPMUPOBAHHOCTH
YacTH COOTBETCTBYIOIIEH KOMIETEHIIHH:

N Hudp HNuaukarop koMneTeHuun

JIeMOHCTpUPYET 3HAHUS OCHOBHBIX SI3BIKOB TIPOTPAMMUPOBAHUS
1 OIIK-15.1 U cpell pa3paboTKU MPOrPaMMHOTO 00eCTICUCHHUS

IIpuMmeHsieT HaBbIKU JJI HallMCaHUsI IPUKJIAJAHBIX IPOTPAMM,
TECTHPYET pabOTOCIOCOOHOCTD U UHTETPUPYET IS
2 OIIK-15.2 IIOCJIEAYIOLIErO UCIIOJIb30BAHUS

PazpaOarbiBaeT anropuT™Mbl U MUIIET KO C UCTIOJIIb30BaHHEM
3 OIIK-15.3 COBPEMEHHBIX SI3bIKOB ITPOIPaMMHUPOBAHHUS

Hcnonb3yet nHGOPMALMOHHBIE HOCUTENHN JJISl XpPaHEHUS U
nepepadoTku HHGOPMAIUH, a TAK)KE TPUMEHSIET METOJIbI
4 OIIK-3.2 MIOJIyYECHUS JAHHBIX

2. MECTO JUCIMIIV/IMHBI B CTPYKTYPE
OBPA3OBATEJBHOM ITPOI' PAMMBI.

Jucuunnunza IIporpaMmmMupoBanye U allrOpUTMU3ALMS SABJISETCS MPEALIECTBYIOIIEH U
MOCJEAYIOIIEH IS CIIEAYOIIUX JUCLHHUILINH:

N Hpez[mecTBylomne AUCHUITJIMHbI Hoc.ne;[ylomue JAUCHHUITJIMHbI

1 | BoruncinurensHble MalluHLl U CETU Hrorosag roc. arrecranus

2 |Mudopmatuka

3. CTPYKTYPA U COAEP KAHUE JTUCIHUITJIMHBI

OO01mmast TpyI0eMKOCTh IPAKTUKH COCTABISET 3 3aueTHBIX(bIe) equHuI(bl), 108 gaca(os).

Bcero ¢
IIpaktnu. |JIaGopart. CPC Bcero [3xk3amMenamu
3aHATHSA | PpadoThI 4acoB U

KYPCOBBIMH

Monyiab Paznen Jleknun

ITuA 4 cemectp OcHoBBI 8 0 0 16 | 24 108
ANTOPUTMU3ALUH

JIunelinnie 2 0 4 6 12
porpaMMbl Ha
si3pike Turbo Pascal
[IporpammupoBanue 2 0 12 6 | 20
pa3BETBICHUH U
IUKTHYCCKUE
porpaMMbl Ha
si3pike Turbo Pascal
CrpykTypHOE U 2 0 0 8 10
MOJYTHHOE
pOrpaMMHUPOBAHKE
Ha s3bike Turbo
Pascal. Ctpykrypsr
JTAHHBIX U
AJITOPUTMBI UX
00paboTku
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BBeneunue B 2 0 0 4 6
00BEKTHO-OPUEHTHUP
OBaHHOE
IpOrpaMMHUpPOBaHKE
(O0II)
Bcero 16 0 16 40 | 72 108
3.1. Jlekuuu
Ne Oobem
/1 Pa3zgen nucuunanHbI JaCcoB Tema JeKnuu
1|1.1.0cHOBBI 4 [ToHsATHE anropuT™Ma v AJIrOPUTMU3ALUS
aJITOpUTMHU3ALUU
2|1.1.0cHOBBI 2 ['maBHBIE IPUHLIMIIBL, JIEKAILUE B OCHOBE
aIrOpUTMHU3ALUU IpOeKTHPOBaHUS 3()(HEKTUBHBIX aJITOPUTMOB
3{1.1.0cHoBBI 2 KomnbrotepHas nporpamma
aIrOpUTMHU3ALUN
411.2.JIuneliHble TPOTrpaMMBbl 2 Jluneitnble mporpaMmel Ha si3bike Turbo Pascal
Ha si3b1ke Turbo Pascal
5|1.3.IIporpammupoBaHue 2 IIporpamMmMupoBaHue pa3BeTBICHUN U
Pa3BETBICHUHN U [UKJIMYECKUE MPorpaMMbl Ha si3bike Turbo
LUKINYECKUE IPOrpaMMbl Ha Pascal
s3bike Turbo Pascal
6(1.4.CtpykrypHOE 1 2 CTpyKTypHOE U MOZYJIbHOE
MOJYJIbHOE nporpaMMupoBaHue Ha si3bike Turbo Pascal.
IIPOrpaMMUPOBAaHNE Ha CTpyKTYpbl JTaHHBIX U aJITOPUTMBI HX
s3pike Turbo Pascal. o0paboTku Ha s3bike Turbo Pascal.
CTpyKTypbl TaHHBIX U
QJIITOPUTMBI UX 00PaOOTKH
711.5.BBenenue B 2 BBenenne B 00bEKTHO-OPUEHTHPOBAHHOE
00BEKTHO-OPUEHTHPOBAHHOE nporpammuposanue (OOIT)
nporpammupoBanue (OOIT)
Hroro: 16
3.2. Conep:xanue JeKI U
1.1.1. TlonsTue anropurma u ajropurmusanus (A3: 4, CPC: 4)
Tun aexknuu: WHbopmannoHHas TeKuus
®opma opranuszanum: Jlexuus
Omnmucanne: [loHATHE anropuTMa. AJITOPUTMHU3ALMS U TPEOOBAHMUS, TPEABSIBIsIEMbIE K
anroputMy. CriocoObl 3anucu anropuTMoB. ba3zoBbie CTPYKTYpBI
aJITOPUTMOB — JINHENHBIE, Pa3BETBIIAIOILEHCS CTPYKTYPBbI, IUKINUECKHE.
1.1.2. TI'naBHble NPUHLMIIBI, JIe;KALME B OCHOBE MPOCKTHPOBAHUS 3(PPEeKTUBHBIX

aaroputmoB (A3: 2, CPC: 2)
Tun nexkuuu: MHPOpMaOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

Onucanmne: [T1aBHBIC IPUHIMIIGI, JIEKAIINE B OCHOBE MTPOEKTUPOBAHUS 3(PPEKTUBHBIX

aNropuTMOB. MeToIbl pa3paboTKH aIrOPUTMOB — METO]] YACTHBIX IIeTeH,
NoJIbeMa, BeTBEH U IpaHMmll, OTpadaTbIBaHUs Ha3a/l.
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1.1.3. KomnbrortepHas nporpamma (A3: 2, CPC: 2)
Tun nexkumu: MHpopmanonHas JeKus
®opma opranmzanmu: Jlexknus
Onucanme: IlonsTHE KOMIBIOTEPHOI Nporpammbl. Kiaccudukaims nporpaMMHbIX

poaykToB. OCHOBHBIE XapaKTEPUCTUKH MPOTPAMMHOI0 MPOIYKTa. DTarbl
KU3HEHHOTO [IUKJIa MPOTPaAaMMHOIO IPOIYKTa.

1.2.1. Jluneiinble nporpamMmmsbl Ha si3bike Turbo Pascal (A3: 2, CPC: 2)

Tun nexkmuu: MHpOpMaoHHAS JTEKIUSI

dopma opranuszanum: Jlexuus

Onucanme: Andasur s3pika. Jlanusie B s3bike Turbo Pascal. Koncranter.
Ilepemennble. CKasipHbIE TUIIBI JAHHBIX — LIEJIOUNCIIEHHBIN THII,
BEILIECTBEHHBIN, CHMBOJIbHBIN, TJOTMUYECKHM, IEPEUUCITUMBI,
UHTEpBaJIbHBIN. CTPYKTYpPHUPOBAHHBIE TUIIBI JAHHBIX — MACCUB, CTPOKH,
MHOJKECTBA, 3aMKCH, (aIbl.
CrpykTypa nporpaMMsl — 3aroJIOBOK IPOrpamMMBbl, pa3/iel ONUCaHU, TEN0
MIPOTrpaMMBI.
Bsox u BeIBOI AaHHBIX. THCTpYKIIMK BBONA-BbIBOAA. DOpMATUPOBAHHBIN
BbIBO/I HHpOpManuu. OnepaTtop npucBanuBaHus. ApupmMeTudecKue
BBIpXEHUS — apU(METUUECKUE OTIepallii, TPUOPHUTET OIEpaLuii,
CTaHJapTHHIC apumMeTndeckre GyHKIuU. TUTBI B apupMEeTHIECKIX
onepanusax. [Ipumepsl mporpaMm.

1.3.1. IIporpammmupoBaHue pa3BeTBJIeHMI U NMKJIMYECKHe MPOrpaMMsl Ha s3bike Turbo
Pascal (A3: 2, CPC:2)

Tun nexkuuu: MHpOpMaOHHAS JIEKIUSI
®opma opranuszanum: Jlexuus

Onucanme: Jlornueckue BolpakeHus. CocTaBHOM omnepaTop. YCIOBHBIN OnepaTop.
Omneparop BeiOopa. Omeparop 6e3ycnoBHoOro nepexona. [Ipumepst
IIPOrpaMM.
[Muxn ¢ nocrycnosuem. Lukn ¢ npegycinosueM. LUk ¢ mapameTrpoM.
Bioxxennsle nukiisl. [Ipumeps! mporpamm.

1.4.1. CrpykTypHOE M MOAYJIbHOE MporpaMmMupoBanme Ha si3bike Turbo Pascal.

CTpyKTYypbI JaHHBIX U AJTOPUTMBI UX 00padoTkM Ha si3bike Turbo Pascal. (A3: 2,
CPC:2)

Tun nexkuuu: HMHPOpMaOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus
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1.5.1.

Onucanmue:

[Tponenypst n pyHkmuu. OOITHE CBEACHUS O MOANPOTPAMMAX.

I'moGanwHBIE U TOKATBHBIC IEpeMeHHbIe. Pexypcus. [Ipumepsr mporpamm.
Crpykrypusanus B nporpaMMHpoBaHuu. Teopema CTpyKTypbl. MeTo bl
CTPYKTYpHOTO IporpammupoBanus. [Ipumep pa3zpaboTku mporpaMMel.
Monymu. [IpenmyniectBa MOy IbHOTO porpaMMupoBanusi. CTpyKTypa
monyis. [Ipumep moayns. CtangapTHeie MOy B si3bike Turbo Pascal.
Maccusbl. Onrcanue MmaccuBoB. JleiicTBus Haa MaccuBaMu. [Ipumepsl

IPOTPaMM.

Crpoxu. Oneparuu Haj ctpokaMu. [Iporienypsl u GyHKIUH 151 pabOTHI
co ctpokamu. [Ipumeps! mporpamm.
MuoxectBa. [Tonsitue MHOXkecTBa. Onepay HaJl MHOKECTBaMHU.
[Tpumeps! mporpamm.
3anucu. Pabora ¢ 3anucsmu. 3anucu ¢ BapuaHTHOW yacThio. [Ipumepst

POTPaMM.

®aiinel. Bunbr daiinos. Onucanue ¢aiaoBeix nepeMeHHbIX. [Ipomemypsl
u GyHKIMH 15 paboThI cO BceMu Tutiamu (aitioB. PaGora ¢
TUNMU3UPOBaHHBIMU (paitmamu. [TocmenoBaTenbHbIN U MPSIMON JOCTYII K
(aiinam. Pabora ¢ TekctoBbiMU daiinamu. [Ipumepsr.

JlnHamuyeckue CTpyKTyphl TaHHBIX. YKa3arenu. OnucaHue yKa3areneu.
Cosznanue 1 ynaneHue TMHAMUYEeCKUX MepeMeHHbIX. [luHaMuuecku
(dbopMupyembie MacCUBBI U CTPOKU. CTPYKTypa JaHHBIX HA OCHOBE
ykazarenei. CBsa3aHHble ciicKkd. buHapHbie nepeBbs. [Ipumepsl

POTPaMM.

CPC:2)
Tun Jeknuun:

®opma opranuzanum: Jlexnus

Onucanmue:

Nudopmarmonnas Jexius

BBenenne B 00beKTHO-OpHeHTHPOBaHHOe nporpammuposanue (OOII) (A3: 2,

O6bexTh. OcHOoBHBIE ipuHIUIBI OOIl — HHKAnCysAMs, Hacaea0BaHHE,

nosmmopduszm. Co3nanue o0bexToB. HacnenoBanue Tunos. Metombl
00bexToB. [lepeonpenenenue metonoB. CTaTuyeckue U BUPTyallbHbIE
Metonbl. Koncrpykrop. COKphITHE MOIEH U METOIOB OOBEKTOB.
Junamuueckue o0bekThI. [lecTpykTopsl. [IpuMepsl HCTIOIB30BaHUS

00BEKTOB.

3.3. [IpakTuyecKkue 3aHATHUSA

He npenycMoTpeHO y4eOHBIM TLIIAHOM.

3.4. JIaGopaTopHbIe padoThI

Ne Oo6bem HaumenoBanue HaumenoBanue
n/n Paszpen aucuuninHbl yacoB | JadopaTropHoi padoThI Jaboparopuu
1|1.2.JIunelinbIe TPOTPaMMBbI 4 [IporpammupoBanue Nudopmarmonusie
Ha si3bike Turbo Pascal aJTOPUTMOB JINHEWHOU TEXHOJIOTUH
CTPYKTYPBI
2 |1.3.IlporpammupoBaHue 4 [IporpammupoBanue Nudopmarmonusie
pa3BETBICHUI U aJITOPUTMOB TEXHOJIOTHH
LIUKINYECKUE TPOrpaMMbl Ha pa3BETBISIOLICICS U
s3pike Turbo Pascal [UKJIAYECKON CTPYKTYPBI
3|1.3.IIporpamMmmupoBaHue 4 [IporpammupoBanue Nudopmarmonusie
pa3BETBICHUI U aJITOPUTMOB TEXHOJIOTHH
LIUKINYECKUE TPOrpaMMbl Ha UTEPaLMOHHON
s3pike Turbo Pascal UKJIAYECKON CTPYKTYPBI
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4(1.3.IIporpammupoBanue 4 [IporpammupoBanue Nudopmarmonusie
pa3BETBICHUI U aJITOPUTMOB LIUKJINYECKOW |TEXHOJIOTUHU
LIUKINYECKUE TPOrpaMMbl Ha CTPYKTYPBI C 3aJJaHHBIM
s3pike Turbo Pascal YUCJIOM MTOBTOPEHUI
Hroro: 16

3.5.Conep:xanne J1adOpaTOPHBIX padoT

1.2.1. IIporpaMMupoBaHue aJIropuTMOB JHMHEHHOU CTPYKTYpHI (A3: 4, CPC: 0)
®opma opranmsanuu: JlaboparopHas pabora

1.3.1. IIporpamMmmupoBaHHe AJITOPUTMOB Pa3BETBIAOLICHCA U HUKIHYECKON CTPYKTYpPbI
(A3: 4, CPC: 0)
®opma opranmzanun: JlaboparopHas paboTa

1.3.2. IIporpamMmMupoBaHHe AJITOPUTMOB HTEPAIMOHHOM IUKINYECKOH CTPYKTYpPbI (A3:
4, CPC: 0)
®opma opranmzanun: JlaboparopHas pabota

1.3.3. IIporpamMmmupoBaHHe AJITOPHTMOB IMKJIMYECKONH CTPYKTYPHI € 32JaHHBIM YHCJIOM
nosropennii (A3: 4, CPC: 0)
®opma opranmzanun: JlaboparopHas pabota

3.6. KypcoBbie pad0ThI M NPOEKTHI N0 AUCHUILIHHE

3.7. IIlpome:kyTOUHASL ATTECTAIUA
1. Dx3aMeH (4 cemecTp)
Ipuxpemiennsie paiinibl:  Ok3ameH (4 cemectp).pdf

4. MTEPEYEHDL YYEBHO-METOINYECKOTO OBECIIEYEHUS
JIJ151 CAMOCTOSITEJABHOM PABOTBI OBYYAIOIMXCS 11O
TV CHUILIAHE

1. OcHOBHas ¥ JOMOJHUTEIBHAS TUTEPATYpa MO AUCIUTLIINHE

2. Pecypchl nHGOpMaIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT».
3. Pecypcel HayuHO-TexHUYEeCKOM Oubmmorexku MAM.

4. ndopManinoHHbIE CTEH/IBI KaeIphl.
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5. ®OH/JI OIEHOYHBIX CPEJACTB JJ151 TPOBEJAEHUS
MPOMEKYTOUYHO ATTECTALIMYA OBYYAIOLIAXCS MO
JTUCHMUIIIAHE

Ornucanue nokaszareyiei, KpUTepuu OLICHUBAHUSI KOMIIETEHIIUI U ONMHUCAHUE KAl
OILICHUBAHUS OCYIIECTBISIFOTCSI B COOTBETCTBUH C [lonokeHneM 0 0aibHO-pERTHHTOBON
CUCTEeMeE OIICHKH Pe3yJIbTaToB o0ydeHwus cTyaeHToB no aucuuruiuHe ([Tpukas Ned2 ot 04.04.2014
«O0 yTBepKICHUU TOJOKECHUS « PEUTHHT TIO TUCIIUTLITHHEY).

J151s o1leHMBaHMSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM
00yJaroIMXcsl UCTIONB3YIOTCS ciieaytonue kKputepun 1o 100-0amipHOM mIKane:

1. dopmynupoBaHHEe MPEACTABICHHON HH(OPMALIUU B BHJIE TIPOOJIEMBI;
2. Ilpennoxenne crocoba pemeHus mpooIeMBbl;

3. OGocHoBaHue crioco0a pemieHus mpooJIeMbl;

4. JleMoHcTparus criocoba penieHus: mpooIeMBbl.

O1ieHUBaHME OCYIIECTBIAETCS MO CIEAYIONIEH IIKAJIE:

100-6amipHas mkana Pesynbrar ocBoeHuUs
meHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTKo HE BBIpAKEH
71-100 Kputepuii BeipaxeH 4eTKO

JU1s OLleHUBAaHUS CUTYAallMOHHBIX 33JaHUH HCIIOIb3YETCs CIEeIyIOIas IIKaja:
100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyaronuiics He MOXKET chopMynupoBaTh MpodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyuaronuiics GopMynupyeT MOCTaBICHHYIO 3a/1a4y, Y HETO
c(hOpMHPOBaHBI N30JIUPOBAHHBIC 3HAHUS H YMEHUS, OTHAKO

OTCYTCTBYIOT MHTETPHPOBAaHHBIC TIOHATHS U HABBIKH, B
pe3ynbTare 4ero JOMyIIeHbl OUTMOKY B PEIICHUH U 3aJJaHHe
31-50 HE BBINOJIHEHO

3aJJaHKE BBINIOJHEHO, 00yYarOMUACs IPUMEHSET 3HAHUS
JUISL PEUICHHUs TIOCTABICHHON POOIEMBbI, OJJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIIUH, BCICCTBUE YETrO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALUU
51-80 CHOCO0O0B pelIeHus 3a/1a4u

3aJ[aHUE BBIITOJHEHO KaK B TEOPETUYECKOM, TaK U B
NPaKTHYESCKOM TIIaHEe, 00YYarOLIHICS JIETKO
JIEMOHCTPHUPYET CBOIO KOMIETEHTHOCTH 110 IaHHOMY

81-100 BOIPOCY
cDOH,Z[I)I OLCHOYHBIX CPCACTB, IMO3BOJIAIOIMKUC OLICHUTL PC3YyJIbTAaThI O6y‘ICHI/ISI, BKJIFOHAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.

[lepeyenb KOMIIETEHIMI U 3TANbl KX GOPMHUPOBAHUS MPUBEACHBI B ClIEAYIONIEH TabuIIe:

Jrtansl popMHUPOBAHMA
N Hugp Komnerenuus KOMIIETCHIUH

—

OIIK-3 Cnoco0eH MpUMEHSTh OCHOBHEIE CemecTp -
METOIbI, CITOCOOBI U CPEJICTBA
MIOJTYYeHUs], XpaHEeHUs, mepepaboTku
uHopMaru
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OIIK-15

CnocobeH pa3pabaTsiBaTh aTOPUTMEI
Y KOMITBIOTEPHBIE MPOTPaMMBI,
MPUTOHBIE JUIS IPAKTHYECKOTO
NPUMEHCHUS

CemecTp -

KoMmIiexkT THIIOBBIX WHIAWBUYAJIbHBIX SaI[aHI/Iﬁ

Pazmes qMCHUILINHLI

O0bem, yacoB

HanMeHoBaHHe THIIOBOIO 3aJaHUS

1|OcHOBEI 2 «ANTOPUTMBI TMHEHHOHN CTPYKTYPHI»
aJITOPUTMH3AIIH

2|OcHOBBI 2 «ANTOPUTMEI Pa3BETBIISIONIEHCS CTPYKTYPBD)
aJITOPUTMH3AIIH

3|OcHOBEI 2 «ANTOPUTMBI UKINIECKOU CTPYKTYPHDY
aJITOPUTMH3AIIH

410OcHOBBI 2 «ANTOPUTMEI CO CTPYKTYPOU BIOKEHHBIX
AJITOPUTMH3AIIH ITUKIIOBY»

5 |JImHeHBIE TIPOTPAMMBI 2 «IIporpamma Ha s3e1Ke Turbo Pascal 7.0»
Ha s3b1ke Turbo Pascal

6 | JImHeitHBIC TIPOTPaAMMBI 2 «JIuneitHple mporpamMmel Ha s3bike Turbo
Ha s3bike Turbo Pascal Pascal 7.0»

7 |TIporpamMmMupoBaHue 2 «ITporpaMmmupoBaHue pa3BETBICHUN HA SI3bIKE
pa3BeTBJICHUN U Turbo Pascal 7.0»
[UKITMYECKIe
MPOTPaMMBI Ha SI3bIKE
Turbo Pascal

8 |[[IporpammupoBanme 2 «lluxmmgeckue mporpaMMbl Ha si3bike Turbo
Pa3BETBIICHUN U Pascal 7.0»
[UKITMYECKIe
MIPOTPaMMBI Ha SI3bIKE
Turbo Pascal

9|CtpykTypHOE H 3 «CTpyKTypHOE U MOIYJIBHOE
MOAYJIBHOE mporpaMmupoBaHue Ha si3bike Turbo Pascal
MpOrpaMMHUPOBAaHUEC Ha 7.0%
s3bike Turbo Pascal.
CTpyKTyphl JaHHBIX U
aJITOPUTMBI FIX
00paboTku

10 |CtpykTypHOE U 3 «CTpyKTYpHI JaHHBIX U METOABI UX 00PabOTKH
MOIYJIBEHOE Ha si3pike Turbo Pascal 7.0»
MporpaMMHUpOBaHHE Ha
s3bike Turbo Pascal.
CTpyKTyphl JaHHBIX U
aJITOPUTMBI FIX
00paboTku
11 |BBencHue B 2 «O0BEKTHO-OpPUECHTUPOBAHHOE
00BEKTHO-OPHUEHTUPOBAH MPOrpaMMHUPOBaHUE)
HOE MTPOrpaMMHPOBaHUE
(00IT1)
Hroro: 24
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ConeprxaHue THNOBBIX 3aJaHUI
1.1.1. «AaropuTmbl JUHeHOH cTPYKTYpbI» (CPC: 2)
Temaruka: OCHOBBI AITOPUTMU3ALINH.
Tun: Jlomaninee 3aganue

Ipukpensiennbie pailjabi:
«AJTOPUTMBI TUHEWHOU CTPYKTYpb».pdf

1.1.2. «AaropuTmsl pa3BerBiasiomieiicst cTpykryps» (CPC: 2)
Temaruka: OCHOBBI aJITOPUTMU3ALNAN
Tun: JlomaliHee 3agaHue

IIpukpeniieHHsble ¢ailJibl:
«AJTOPUTMBI pa3BETBISIONMICHCS CTPYKTYphI».pdf

1.1.3. «Aaropurmbl HUKJIHYeCKO# cTPYKTYphD» (CPC: 2)
Temaruka: OCHOBBI aJITOPUTMU3ALIUN
Tun: Jlomaninee 3agaHue

Ipukpensiennbie paiijabi:
«AJTOPUTMBI IUKIMYECKON CTPYKTYphD».pdf

1.1.4. «AJropuTMBI CO CTPYKTYPOIi BI0KeHHBIX HMKJI0B» (CPC: 2)
Temaruka: OCHOBBI aJITOPUTMU3ALNAN
Tun: JlomaliHee 3agaHue

IIpukpeniienHsble ¢ailJibl:
«AJTOPUTMBI CO CTPYKTYPOH BIIOKEHHBIX LUKIOBY.pdf

1.2.1. «IIporpamma Ha si3bike Turbo Pascal 7.0» (CPC: 2)
Temaruka: Jluneiinsie nporpamMmsl Ha si3bike Turbo Pascal
Tun: Jlomaminee 3aganue

Ipukpensiennbie paiijabi:
«IIporpamma Ha s3b1ke Turbo Pascal 7.0».pdf

1.2.2. «J/Inneiinble nporpammsel Ha s3bike Turbo Pascal 7.0» (CPC: 2)
Temaruka: Jluneitnsie nporpammel Ha si3bike Turbo Pascal

Tun: JlomaliHee 3agaHue

IIpukpeniienHsble ¢aiiibl:
«JIuneiinpie mporpammel Ha s3eike Turbo Pascal 7.0».pdf
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1.3.1. «IIporpammupoBanue pa3BerBJieHnnii Ha si3bike Turbo Pascal 7.0» (CPC: 2)

Temaruka: [IporpaMMupoBaHue pa3BETBICHUHN U IUKITMYCCKUE TPOTPAMMBI Ha SI3bIKE
Turbo Pascal

Tun: JlomaliHee 3agaHue

IIpukpeniienHsble ¢aiJibl:
«IIporpammupoBanne pa3BeTBiIeHHH Ha si3bike Turbo Pascal 7.0».pdf

1.3.2. «luxaudyeckue nporpamMmbl Ha si3bike Turbo Pascal 7.0» (CPC: 2)

Temaruka: [IporpamMMupoBaHue pa3BETBICHUHN U IUKIMYCCKUE IPOTPAMMbI Ha SI3bIKE
Turbo Pascal

Tun: JlomaiiHee 3agaHue

IIpukpeniienusbie ¢ailJibl:
«lukmuyeckue mporpaMmbl Ha si3bike Turbo Pascal 7.0».pdf

1.4.1. «CtpyKTypHOE M MOIYJbHOE MPpOrpaMmMupoBanue Ha sisbike Turbo Pascal 7.0»
(CPC: 3)
Temaruka: CTpyKTypHOE U MOIYJIbHOE IporpaMMupoBaHue Ha a3bike Turbo Pascal.
CTpyKTypbl ITaHHBIX U aJITOPUTMBI KX 00pabOTKH
Tun: Jlomaninee 3aganue

Ipukpensiennbie paiijabi:
«CTpyKTypHOE ¥ MOIYJIbHOE IporpaMmmupoBanue Ha si3bike Turbo Pascal 7.0».pdf

1.4.2. «CrpyKTypbl JaHHBIX H MeTOAbI X 00padoTku Ha s3bike Turbo Pascal 7.0» (CPC:
3)
Temaruka: CTpyKTypHOE U MOIYJIbHOE TIporpaMMupoBanue Ha s3bike Turbo Pascal.
CTpyKTypbl JaHHBIX U aJITOPUTMBI KX 00paObOTKH
Tun: JlomaliHee 3agaHue

IIpukpeniienHsble ¢ailJibl:
«CTpyKTypBl JaHHBIX U METOIbI KX 00paboTKu Ha si3b1ke Turbo Pascal 7.0».pdf

1.5.1. «O0beKTHO-OpHMEeHTHPOBAHHOEe MporpammupoBanue» (CPC: 2)
Temaruka: Beenenue B 00beKTHO-OpUEHTHpOBaHHOE porpamMmmupoBanue (OOI])
Tun: Jlomaninee 3agaHue

Ipukpensiennbie paiijabi:
«O0BEKTHO-OPHEHTUPOBAHHOE MTporpammupoBanue».pdf

Bonpocsl K IpOMeKYTOYHOM aTTeCTAlUK
"IIporpamMMupOBaHUE U aaTOPUTMHU3ALIHS"
1. Dx3amen (4 cemecTp)
IMpuxpeniennbie gpaiiani: Ok3amed (4 cemectp).pdf
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6. IEPEYEHHb OCHOBHOM U JONOJTHUTEJIBHON YYEBHON
JINTEPATYPBI, HEOBXOJIVMOM JUIsI OCBOEHUSA
NTUCLUIIINHBI

a) Ocnoenas numepamypa:

* 1. Tonuupiaa, O.JI. OcHOBBI anropuT™MHU3aLKu U porpammuposanus / O.JL.
Tlomuneina, .M. Ilonosa. — M.: ®OPYM, 2008. — 432c.

2. Hemnrorun, C.A. Turbo Pascal. [IporpaMmmupoBaHue Ha si3bIKE BBICOKOTO YPOBHS /
C.A. Hemsurorun. — CII6.: ITutep, 2008. — 544c.

0) /lononnumenvnaa tumepamypa:

* 1. Kongaes, B.JI. OcHoBBI anropurmu3zanuu u nporpammupoBanus / [log pen. npod.
JLI. T'arapunoint. — M.: U/] «®OPYM»: UH®OPA-M, 2006. — 416 c.

2. ®aponos, B.B. Turbo Pascal / B.B. ®aponos. — CI16.: ITutep, 2010. — 368 c.

3. UBanoga, I.C., Huuymkuna T.H., [TyraueB E.K. O0bekTHO-OpueHTHUPOBAaHHOE
nporpammupoBanue / I.C. sanosa, T.H. Huuymxkuna, E.K. ITyrayes; nox pex. I.C.
NBanosoii. — M.: U3a-8o MI'TY um. H.O. baymana, 2003. — 368 c.

4. IpanunuH, A.B. [IporpamMmupoBaHye aaropuTMOB JIMHEHHONW CTPYKTYpPBI
(Metonnueckue ykazaHus K JaboparopHoii pabdore) / A.B. Apanunus. — M.
Wznarensckuii uentp MATH, 2008. — 10 c.

5. Apanunus, A.B. I[IporpaMMupoBaHne alropuTMOB pa3BETBISIOLIEICS U
UKIMYECKON cTpyKTyphl (MeTonnueckue yka3zaHus K JaboparopHoii padore) / A.B.
Hpanunus. — M.: U3narensckuii nentp MATH, 2008. — 13 c.

6. panunus, A.B. [IporpaMMupoBaHue aaropuTMOB UTEPALIMOHHON LIUKJINYECKON
cTpykTypsl (MeToanueckue ykazanus kK 1abopatopHoii padore) / A.B. [Ipanunun. — M.:
Wznarensckuii uentp MATH, 2009. — 12 c.

7. Apanunus, A.B. [IporpaMMupoBaHne aaropuTMOB HUKINYECKOW CTPYKTYPHI €
3aJJaHHBIM YUCIIOM MOBTOpeHmit (MeTtonndyeckue yka3zaHus K 1abopaTopHoit padore) /
A.B. lpanuiun. — M.: U3narensckuii nentp MATH, 2009. — 10 c.

8. panunuy, A.B. 3agaun o ocHoBaM anroputmuzanuu (Mertoguueckue yka3aHus K
npakTuyeckuM 3auatusM) / A.B. panunun. — M.: U3narensckuit uentp MATH, 2010.
-2lec.

7. NEPEYEHB PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOMN CETH
«MHTEPHET», HEOBXOJIUMBIX J1JI51 OCBOEHHUS
T CTUTLIAHBI

st oGecriedenust 06pa3oBaTeILHOTO MPOIECCa MO AUCIUIUITMHE 00yJaronuMCs
MPEIOCTABISICTCS BOBMOKHOCTh KPYIJIOCYTOYHOTO TUCTAHIIMOHHOTO WHIMBUIYaTBHOTO
JOCTyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHCTEMaM M3 JIF000# TOUKH, B KOTOPOH UMEeTCs
JI0CTyN K ceTH «HTepHeT.

HaumenoBanmue pecypca HNHuTepHeT-CCHLIKA HA pecypce

"ZNANIUM.COM"

JHoroBop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
000 "BHAHUYM" C «18»12.2020 . mo «17»12.2021 r

Horosop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0 https://znanium.com/
"SHAHUYM" C «15»12.2021 r. o «31»12.2022 r

Horosop Ne 56¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 1. mo «31»12.2023 r
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00O "NU3nareancTBo Jlannp"

Horosop Ne 027-1-0234-21 or 18.02.2021 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

e.lanbook.com

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 or 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

00O "DuexTponnoe m3naTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC
"JlerenpapHpie KHUTH"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO
"Onexrponnoe uzaarenbctBo FOPAUT" nst CIIO C
«04»12.2020 1. mo «03»12.2021

https://urait.ru/

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO
"OnexrponHoe uznarenbctBa KOPAUT" C «04»12.2020 1.
no «03»12.2021 r

https://urait.ru/

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO
"Onexkrponnoe uzaarenbctBo FOPAUT" C «04»12.2021 1.
o «03»12.2022 r

https://urait.ru/

Horoop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niist CI1IO

https://urait.ru/

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOQO "2nexTpoHHOE
n3narenscTBo JOPAUT" noia CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHN

OnexTtponHas 6ubnuoreka MAU (cooctBernocts MAN).
JInnensuonnslil norosop Ne 0267-HNY-13 or
11.12.2013 . ¢ OO0 "ara Dkcmpecc "Ha IpaBo
UCIIOJIb30BaHMs porpammsl 111 OBM
ABTOMaTH3MPOBAaHHAS WHTETPUPOBAHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubanoTexn MAUN)

https://elibrary.mai.ru/MegaPro/We
b

ueKkTpoHHast Onbamnorexka Koncopunyma apoxkocmMuuyeckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

Comnamenue o co3nanuu Koncopimyma By30B Poccun
"HanwmonanbHbI# 00BETMHEHHBIA a9POKOCMHUUYECKUIN
yHuBepcutet” ot 03.09.2012 r. JloroBop 0 ceTeBoM
B3auMonencTeuu ot 15.12.2014 r.

Cornamenue ot «03»09.2012 r. 6eccpouHo
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buoaunorexa POOU

Bu6nuoreka POOU |http://www.rfbr.rw/rffi/ru/library
Ennnoe okHO 10cTyna Kk o00pa3oBarejibHbIM pecypcam
Enunoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM |http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU |http://p01pred.c0m
00O "PYHOB"
Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

"PYHDB" C «07»12.2020 r. o «06»12.2028

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHDB" C «03»12.2021 r. mo «02»12.2039

Jorosop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HannonanbHblii nugposoii pecypc "Pykont"

JHoroop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
OO0O "HanmonansHserii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

Horoop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO https://text.rucont.ru/
"Hanumonanenerit iudpoBoit pecype "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

Horoop Ne 027-1-1467-22 ot 09.06.2022 ¢ OO0 https://text.rucont.ru/
"Hanwmonanenerit udpoBoit pecype "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

oI'BY "PI'B"

JloroBop o mpenoctaBieHuu aocryna k Hanmmonanesno#t  |http://H306.pd
anekTpoHHou 6ubamoreke (HOB) Nel01/HOb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 . mo «12»
11.2023

HIT HOUKOH

Cormamenue Ne 715 J1C-2011 ot 16.05.2011 o http://archive.neicon.ru
corpynHudectse B Koncopuuyme HOUKOH C «16»
05.2011 r c aBTOMaTHYECKUM MPOTICHUEM
Hanwmonansaas noamnucka Ha-2021 r ¢ POOU
I'ocynapctBennoro 3ananus Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com https://apps.webofknowledge.com
Scopus- http://scopus.com http://scopus.com
Elsevier-http://www.sciencedirect.com, http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct, http://www.elsevierscience.ru/
https://www.elsevier.com/solutions/sciencedirect/content/ |products/science-direct,
journal-collections, https://www.elsevier.com/solutions
https://www.elsevier.com/solutions/sciencedirect/content/ |/
backfile-collections sciencedirect/content/journal-collec
tions,

https://www.elsevier.com/solutions
/sciencedirect/content/backfile-
collections

http://rd.springer.com,
http://www.springerprotocols.com
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Maremarndeckas 0a3a maHaelx zbMATH:
http://zbMATH.org

American Chemical Society (ACS)-
https://www.acs.org/content/acs/en.html

American Institute of Physics (AIP)-
https://www.scitation.org/

American Physical Society- https://journals.aps.org/about

EBSCO Publishing (baza CASC)-
http://search.ebscohost.com

Cambridge University Press (CUP)-
https://www.cambridge.org/core

IEL n3narensctBa IEEE (Institute of Electrical and
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC xomnanuu EBSCO- INSPEC

Institute of Physics (IOP) uznarensctea IOP Publishing-
https://iopscience.iop.org/

MathSciNet American Mathematical Society-
https://www.ams.org/home/page

Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a nanapix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/

Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

Haunonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHusA

http://zbMATH.org
https://www.acs.org/content/acs/
en.html

https://www.scitation.org/

https://journals.aps.org/about
http://search.ebscohost.com

https://www.cambridge.org/core

https://ieeexplore.ieee.org

https://iopscience.iop.org/
https://www.ams.org/home/page
https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWW.jstor.org
https://onlinelibrary.wiley.com

Springer Nature:

1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexiust )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc.

https://www.dl.begellhouse.com/collections/6764f0021c0
5bd10.html

China Academic Journals |(CD Edition) Electronic
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF
Institute of Electrical and Electronics Engineers:

https://link.springer.com

https://www.dl.begellhouse.com/
collections/
676410021c05bd10.html

https://ar.cnki.net/ ACADREF

https://ieeexplore.ieee.org/Xplore/

https://ieeexplore.ieee.org/Xplore/home.jsp;
https://ieeexplore.ieee.org

home.jsp;
https://ieeexplore.ieee.org
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EBSCO.
INSPEC:

1. Ba3a maunaeix Academic Search Premier
2. baza naunasix eBook Academic Collection
3. eBook EngineeringCore Collection

https://www.search.ebscohost.com/  |https://www.search.ebscohost.com/

ORBIT Intelligence |- 6a3a nanupix QUESTEL: https://www.orbit.com/
https://www.orbit.com/

SAGE https://journals.sagepub.com/ https://journals.sagepub.com/
Publication:

Wiley: |https://onlinelibrary.wiley.com/ https://onlinelibrary.wiley.com/

8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJIEHTOB MPHU U3YUECHUHN
JTUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha PopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosTenbHast paboTa CTyJ€HTOB IPOBOJUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BAaTh TPYIIIOBOE U3yUEHHE MAaTepUaOB,
o0ecreurBaroIee COBMECTHYIO pa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJI0KHUTEIHHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOCHUS U3y4aeMOU TUCIUIUINHBI JOCTUTAeTCs MpU
MMOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO IMO3BOJISET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJIEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOIIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 10 MPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MIPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu u3yyennn Matepuaia HeOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHana, a
Ha TIOHUMaHUe ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET TOHSTh
METOOJOTHIO U3y4aeMOU TUCIUIIINHBI.

9. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U,
NCHOJIB3YEMBIX ITPU OCYINECTBJIEHUUA
OBPA3OBATEJIBHOI'O NTPOLECCA 1O INCHUIIVIMHE

JlucuuIuinHa OpeMHTHPOBaHA Ha IPUMEHEHNE KOMITBIOTEPHOH TEXHKH, PECypCOB
nH(pOpMAITMOHHO-TEJIEKOMMYHHUKAITMOHHON ceTh "MHTepHeT", anekTponHoi onbamnoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOpPMAITHH.
Ilpozpammnoe obecneuenue, Hnmepuem-pecypcot, 31eKmponnbie OudIUOmMeEYHblEe CUCEMDBL:
1. MurerpupoBanHas cpena nporpammupoBanus Turbo Pascal 7.0.
2. Omnepanuonnas cucrema Windows 7.
3. Taket npuknaaneix mporpamMm Microsoft Office 2007 (TekctoBslit penakTop Word 2007, mpory
4. Ilporpamma-0Opay3sep Internet Explorer 9.0
5. UnTepHeT-pecypesl:
http: // www.algonet.se/~khaan (Caiit, mocBsIIeHHBIH TporpaMMHUpOBaHuIo Ha si3bike Pascal. 3xec
http: // www.programmersheaven.com (CaiiT conepxut pazHOo0Opa3HEUITy0 HH(POPMALIUIO TI0 TIp
http: // www.xs4all.nl/~dgb/delpascl.html (Ccpiiku Ha pecypcesl MHTEpHETa IO IPOrpaMMUPOBaHH
http: // www.simtel.net/pub/msdos/turbopas (Hcxogasie TEKCTBI IpOrpaMM U pasHOOOpa3Hast HH«
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10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUIIIAHBI

1. JIexuimoHHBIE 3aHATHA

1.1. KOHCHEKT JIeKUHI MO IUCIUIIIIMNHE B SJIEKTPOHHOM BHUJIE;

1.2.  KoMIIeKT 3JIeKTpOHHBIX MTPE3CHTAIIN/CITaiI0B;

1.3.  Ayautopus kadenpsr « TeXHOIOTHS ¥ aBTOMATH3aIAs 00pabOTKH MaTEpHAIIOBY,
OCHAIIICHHAs TPE3CHTAIIMOHHON TEXHUKOHN (BUICOTPOEKTOP, SKpaH, HOYTOYK).

2. JlabGopaTtopHbie pabOTHI

2.1. Jlaboparopus «HbopMaIimoHHBIE TEXHOJIOTHNY, OCHAIIICHHAS IEPCOHATBHBIMHU
KoMmmbioTepamu (14 mt.), moakIoueHHBIMU K THTEpHETY, BUIEOTTPOCSKTOPOM, SKPAHOM.
3. IlpakTuueckue 3aHATHUS

3.1. Aymuropus kadenpsl « TeXHOIOTHS ¥ aBTOMATH3aIIUsA 00pabOTKH MaTEPHAIIOBY,
OCHAIIICHHAs TPE3CHTAIIMOHHON TEXHUKOH (BUICOMPOEKTOP, IKPaH, HOYTOYK);

3.2. Ilaketsl mporpaMMHOTO oOecredeHus1 00Iero Ha3HaueHus (TEKCTOBBIM peaakTop Word
2007, mporpaMmMa co3faHus U JeMOHCTpanuu npe3eHTtanuii PowerPoint 2007).
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Hpnnoxenne 1
K padoueii nporpaMMe JUCHUTIJIHHBI
«ITporpamMmupoBaHue U aITOPUTMHU3ALIUS»

AHHoOTauus padoyeil MporpaMMal

Jucuunnuna "[IporpaMMupoBaHne 1 alropuTMHu3anus” spiseTcs 4acToio "bioka 1
JlucuunianHel" AUCIUIUIMH MOATOTOBKHU CTYICHTOB IO HAMpaBieHUI0 noArorosku 15.03.04
" ABTOMaTH3a11sl TEXHOJIOTUYECKUX MTPOLIECCOB U MPOU3BOACTB". JlucuMIINHA peanu3yercs Ha
"MOCKOBCKOTO aBUAllMOHHOI'O MHCTUTYTA (HAIIMOHAJIBHOIO UCCIIEA0BATEILCKOTO YHUBEPCUTETA)"
kagenpoii (kadpenpamu) .

JlucuunuinHa HareneHa Ha ¢popmupoBanue cienyromux komnerenuii: OITK-3, OITK-15.

ConeprkaHne AMCLUIIIIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: pACCMOTPEHHEM
METOIOJIOTHH MTOCTPOCHHUS IPOTPAMMHBIX aJITOPUTMOB, 0230BOTO SI3bIKA IPOTPAMMHUPOBAHHS
(Turbo Pascal 7.0) u MeT00B IPOTpaMMHUPOBAHHUSI, 3HAHUE KOTOPBIX 00eCIeunBaeT
HEOOX0UMYI0 3(PEKTUBHOCTH JIeATEIFHOCTH OakazaBpa B 00J1acTH aBTOMATU3aLUU
TEXHOJIOTMUYECKHX IIPOLIECCOB U TPOU3BOACTB

[IpenonaBanye AUCHUILTUHBI IPETyCMaTPUBACT CIIEAYIONIe (HOPMbI OpTaHU3AIIH
yaebHoro nporecca: Jlekmus, JlaboparopHas padora.

[TporpamMmoii TUCIMITIIMHBI IPETYCMOTPEHBI CIETYIONIUE BUIbI KOHTPOJIS: IPOMEXYTOUHAs
arrectanus B popme Dk3aMeH (4 cemecTp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 3 3a4eTHBIX equHuIl, 108 gacos.
[TporpamMmoii TUCIMITIIMHEI IPEyCMOTPEHbI JIeKIIMOHHBIE (16 yacoB), maboparopusie (16 yacos)
3aHaTUs U (40 4acoB) caMOCTOSATENHHON PaOOTHI CTYIACHTA.
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Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«IIporpammupoBaHue U aITOPUTMHUIALUS

IIpukpensieHHbie Paitabl
«O0beKTHO-0PHEHTHPOBAHHOE TPOrpaMMupoBanue».pdf

«CTpyKTYpBI JaHHBIX U MeTOAbI X 00padoTku Ha s3bike Turbo Pascal 7.0».pdf
«CTpyKTypHOe 1 MOAYyJIbHOE porpaMmMupoBanue Ha s3bike Turbo Pascal 7.0».pdf
«[lukandeckne nporpamMmsl Ha sisbike Turbo Pascal 7.0».pdf
«IIporpammupoBanne pa3ersJjeHnil Ha si3bike Turbo Pascal 7.0».pdf
«JInneiinbie nporpammsl Ha si3bike Turbo Pascal 7.0».pdf

«IIporpamma Ha sa3bike Turbo Pascal 7.0».pdf

«AJITOPUTMBI €O CTPYKTYPO# BJI0KEHHBIX HMKI0BY».pdf

«AJITOPUTMBI HMKJINYECKOH CTPYKTYpb».pdf

«AJITOPUTMBI Pa3BeTBJIAAIOIIEIHCH CTPYKTYPbI». pdf

«AJITOPUTMBI JIMHEHHOH CTPYKTYpbI».pdf

Jx3ameH (4 cemecTp).pdf
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«O0beKTHO-OPHEHTHPOBAHHOE NIpOorpaMmmMupoBanue».pdf

Baok Ne7 ITuA 4 cemectp
Pa3nen Ne2 Beenenue B 00beKTHO-OpUEHTHPOBaHHOE MTporpammupoBanue (OOIT)
Tunosoe 3ananne Nel «OO0BbEKTHO-OPUEHTUPOBAHHOE MPOTPAMMUPOBAHUE)

Tumn: /lomamHee 3aganue

TpynoeMkocTh(00beM 4acoB): 2

TemaTuka: Beenenue B 00beKTHO-OpHeHTHpOBaHHOE TTporpammuposanue (OOIT)
TumnoBble BAPUAHTHI:

BapuaHnt 1

Y10 TaKoe 06BEKTHO-OPUEHTMPOBAHHOE NPOrPaMmMMpoBaHme?
BapuaHT 2

O6bACHWUTE OCHOBHbIE NPUHLMMbI 0OBEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMMPOBaHMA.
BapuaHT 3

HanTe onpegeneHune obbekTa.

BapuaHTt 4

Y710 TaKoe MHKancynaumna?

BapuaHTt 5

Y710 Takoe none ob6beKTa?

BapuaHT 6

Y1o Takoe metom 06beKTa?

BapuaHt 7

YTto TaKkoe HacnegoBaHue?

BapuaHTt 8

MoKeT M 06bEeKT-NOTOMOK OTKa3aTbCA OT HacNeA0BaHUA KaKoro-1Mbo nons CBOero poamuTens B Asbike
nporpammupoBaHma Turbo Pascal 7.0?

BapuaHT 9

MoxeT M OoOBbEeKT-NOTOMOK  pacwmputb Habop none w  MeToAoB poauTens B A3blKe
nporpammumposaHua Turbo Pascal 7.0?

BapuaHT 10
Y10 Takoe noammopodumsm?
Bapuant 11

Kak onucbiBaeTcs MeToz, B A3blke NporpammupoBaHma Turbo Pascal 7.0?



BapuaHT 12

Kak nepekpbiBatoTcA MeToAbl poanTena B A3blke nporpammumposaHma Turbo Pascal 7.0?
BapuaHT 13

Kak 06baBaseTca 06BbEKT-NOTOMOK B A3blke NporpammunposaHunsa Turbo Pascal 7.0?

BapuaHt 14

MoKeT M 06BEKT MMETb HECKO/IbKO poauTeneit B A3blke NporpammuposaHus Turbo Pascal 7.0?
BapuaHTt 15

Mo3KeT 1M 06BEKT MMETb HECKO/IbKO MOTOMKOB B A3blKe NporpammmnpoBaHmna Turbo Pascal 7.0?
BapuaHT 16

Pacckaxkute o npaBmaax NnpMcBoeHnsa UMeH B 06 bEKTHO-OPUEHTUPOBAHHOM NPOrPAMMUPOBAHNNT?
Bapuant 17

Kakne metofibl Ha3bIBaOTCA BUPTYaAbHbIMM U A8 YErO OHW UCNO/b3YIOTCA B A3bIKE NPOrPaMmMpPOBaHNA
Turbo Pascal 7.0?

BapuaHT 18
Kak 0b6baBaseTca BUPTYasibHbIN METOA, B A3blKe nporpammuposaHua Turbo Pascal 7.0?
BapuaHT 19

YTo A0MKHO npeallecTBoBaTb O6palLEeHUIO K BUMPTYyasbHOMY MeTody B fA3blKe NPOrpaMmuMpoBaHMA
Turbo Pascal 7.0?

BapuaHT 20

Kak onucbiBaeTcs MeTo/ B A3blKe NporpammmnpoBaHus Turbo Pascal 7.0?

BapuaHT 21

KaKkne QpyHKLMM BbINOHAET KOHCTPYKTOP 0ObEKTA B A3blKe Nporpammuposarma Turbo Pascal 7.0?
BapuaHT 22

Y70 Takoe Tabamua BUPTYaibHbIX METOAOB B A3blKe NporpammuposaHusa Turbo Pascal 7.0?

BapuaHT 23

MOMKeT /i1 06BEKT MMETb HECKOIbKO KOHCTPYKTOPOB B A3blKe NporpammuposaHmsa Turbo Pascal 7.0?
BapuaHT 24

MoOKeT /i1 06BEKT HE MMETb KOHCTPYKTOP B i3blKe Nporpammuposarma Turbo Pascal 7.0?

BapuaHT 25



YTO npousonaeT, ecnm Bbi3BaTb BUPTYaabHbIM MeTog 06beKkTa 40 obpalleHua K ero KOHCTPYKTOpY B
A3blKe nporpammunposaHusa Turbo Pascal 7.0?

BapuaHT 26

B KaKMX C/Nyyasx MCNO/b3yeTcA COCTaBHOE MMA MeToda obbeKTa B A3blke nporpammupoBaHus Turbo
Pascal 7.0?

BapuaHT 27

MOXHO 1 B 06bEKTE-NOTOMKE MepeKkpbIBaTb MMA POANTENA B A3bIKe nporpammunposaHma Turbo Pascal
7.0?

BapuaHT 28

YTo TaKoe AecTpyKTop B A3blKe nporpammunpoBanHusa Turbo Pascal 7.0?
BapuaHT 29

MOXHO /11 pa3meLlaTb 0OBEKTbI B AMHAMUYECKON NamATn?

BapuaHT 30

Pacckaxkute o AnHammyecknx o6beKTax B A3blKe NporpammmnpoBaHma Turbo Pascal 7.0?



«CTpyKTYypbI JaHHBIX U MeTOAbI HX 00padoTKM Ha si3bike Turbo Pascal 7.0».pdf

Baok Ne5 ITuA 4 cemectp
Pa3znen Ne2 CTpyKTypHOE ¥ MOJYJIBHOE IIPOrpaMMHUPOBAaHKE Ha s3bIKe Turbo
Pascal. CTpyKTyphI IJaHHBIX U aJITOPUTMBI HX 00paOOTKH
TunoBoe 3apanne Ne2 «CTpyKTYpBI JaHHBIX U METOJIBI UX 00paOOTKHU Ha S3BIKE
Turbo Pascal 7.0»

Tumn: /lomamHee 3aganue
TpynoemkocTh(00beM YacoB): 3
TemaTuka: CTpyKTypHOE U MOJIyJIbHOE TIpOrpaMMupoBaHue Ha s3bike Turbo Pascal.
CTpyKTYpBl JAHHBIX U AITOPUTMBI UX 00pabOTKH
Tunosbie BApUAHTHI:

[na sapmaHtoB 1 — 15 cocrasBbTe nporpammy [/ BbINOAHEHMA 3afaHHbIX AEeNCTBUIN Hag,
OAHOMEPHbIM MaccuBom — BeKTopom A n3 N anemeHTOB. B nporpamme HeobxoauMmo NpeaycmoTpeTb
3anoJ/iHeHWe BeKTopa A 1106biM ya06HbIM cCnocoboM.

Bapuant 1

B faHHOM BeKkTOpe BbINOJHUTE HOPMMUPOBKY MO MakKCMMaAbHOMY 3nemeHTy. [nAa storo HEO6XO,CI,MMO
noaesinTb 3Ha4eHUA BCEX 3/1EMEHTOB BEKTOPA Ha 3Ha4YeHNE ero MakKCMMa/ibHOIro aJIieMeHTa.

BapuaHT 2

B 3apaHHOM BeKTOpe H806X0,CI,MMO onpeaennTb KOJIMHECTBO 3/1EMEHTOB, 3HAYEHNA KOTOPbIX 6onbue
cpeaHero apMd)METMLIECKOI'O BCeX €ro asIeMeHTOB.

BapuaHT 3

B 3apaHHOM BeKTOpe ecTb XOTA 6bl OOMH Hynb. Bblumchutb npousBegeHne 31eMeHTOB BEKTOpa A0
nepsoro HynA.

BapuaHT 4

B 3agaHHOM BekTOpe H606XOAMMO YMHOXWUTb BCE€ €ro 3/1IeMeHTbl, nmerwuwmne 4yetHble HOMepa, Ha
3Ha4YeHune ero MakKCMMaZibHOIro 3/ieMeHTa.

BapuaHTt 5

B 3apgaHHOM BEKTOpeE HEOGXOAI/IMO BbIHUCINTb CYMMY NOJIOKUTEJIbHbIX 3/1EMEHTOB N NpousBegeHmne
OTpUUAaTENbHbIX.

BapuaHT 6

B 3apgaHHOM BEKTOpe H806XO,£I,I/IMO BbIMNOJ/IHUTb €ro CXaTue, yaaine BCe 321EMEHTLI, npegwecTeyrowme
MWHUMAJZIbHOMY 3HAQYE€HUIO.

BapuaHt 7

B 3aj@aHHOM BeKTOpe HeobXoAMMO NepecTaBUTb MecTamm NepBblii ¥ MUHMMANbHbIN 3/1EMEHTbI, a TaKXe
nocneaHnin U MakCUMasbHblA 3/1EMEHTbI.

BapuaHTt 8



B 3agaHHOM BeKTOpe HeobXxoAMMO MOMEHATb MecTamu MepBblit 31eMeHT C MOCAeAHWM, BTOPOM C
npeanocaeaHNm 1 T.4,

BapuaHTt 9

B 3agaHHOM BEKTOpeE HeO6XO,CI,MMO npoeBecT NOUCK cpeaun nap ero 3/1eMeHToB U HaWTK Te napsl,
Pa3HOCTb MeXAY 3I1IEMEHTAMUN KOTOPbIX €CTb BE/IMYNHA, HanbobLIas Aana JaHHOro BeKTopa.

BapuaHT 10

B 3aaHHOM BEKTOPE HeobX0AMMO MPOBEPUTb, YNOPAAOUEH /I OH MO BO3PACTaHUIO MK MO yObIBaHUIO.
BcTaBbTe B BEKTOP YNC/O, BBEAEHHOE C KNaBMaTYpbl, TaK, YTOObI HE HAPYLWWTb YNOpPAL0YEHHOCTD.

Bapuant 11

B 3a/aHHOM BeKTOpe HeobxoAMMO HaWTU ero opurMHasibHble (HenoBTOPAOLMECA) 3/eMeHTbl U
cbopmmnpoBaTb M3 HUX BEKTOP B.

BapuaHT 12

B 3a4aHHOM BEKTOpe HeobXoAMMO HaWTM €ero MUHMMAAbHLIK U MaKCMManbHbIA 31EMEHTbI.
Coopmupyinte Bektop C(N), coaep:kaliuii 3/1eMeHTbl, 3HaYeHUA KOTOPbIX PaBHbl MWHUMaNbHOMY
anemeHTy Bektopa A(N).

Bapuant 13

B 3apaHHOM BeKTOpe HeO6XOAMMO BbIHUC/INTb CYMMY U NpoussBegeHUe ero anNemeHToB, nopAaaxkosbie
HOMepPa KOTOPbIX ABNAKOTCA YETHbIMU YNCNaMW.

Bapuant 14

3agaH BekTop A 13 N anemeHToB. ChopmMpyiTe M3 Hero matpuuy B, cogepskaiyto no M anemeHTOB B
CTpOKe. HegocTatowme 3ieMeHTbl B NOC/egHel CTPOKe, eCan Takue 6yayT, 3an0HUTE HYAAMMU.

BapuaHT 15

3apaHbl ABa ynopAAoYeHHbIX ogHOMepHbIXx BeKTopa A 1 B u3 N 1 M anemeHTOB COOTBETCTBEHHO.
HeobxoamMmo cantb Ux B 0gMH BekTop C, He HApYyLWMB NPY 3STOM ero Yynopaa04eHHOCTH.

Ona BapvaHToB 16 — 30 cocTaBbTe Nporpammy A8 BbIMNOJAHEHWA 3af4aHHbIX AEWCTBUIA Hag,
ABYMEpPHbIM MacCMBOM BeLLeCTBEHHbIX uucen — maTpuuein A(N, M). B nporpamme HeobxoamMmo
npegycmoTpetb 060 yao6HbIM cnocob 3anosiHeHMA MaccuBa A, BbIBOA, WMCXOAHOW W, nNpwu
HeobXxo04MMOCTH, NPeobpa3oBaHHON MATPULLbI.

BapuaHT 16

B 3agaHHON maTpuue HeobXo4MMO BbIUCAUTL CYMMY M UMCAO MONOMKMUTE/bHBIX 3/1eMEHTOB KarKaoro
ctonbua. BoiBegute pesynbTaTbl B BUAE ABYX CTPOK.

Bapuant 17

B 3aAaHHOﬁ maTpuue H606XOAVIMO HaWTWU MAKCUManbHbIA 3/1EMEHT Ha FNaBHOM AnaroHaam maTpuibl n
NMPUCBOUTb HyNeEBbIE 3HAYEHUA OPYyrMm 3/1€MEeHTaM CTPOKU U CTOJ'I6LI,a, Ha nepecevyeHMn KOTOpPbIX OH



cTouT. (3ameyaHue: aMaroHanb KBaApaTHON MaTpuLbl, NPOXOAALLANA U3 IEBOrO BEPXHErO Yr/ia B NPaBblii
HWMKHMWI Ha3blBAETCA rN1aBHOM AMAroHanblo).

BapuaHT 18

B 3ag4aHHOM MaTpuue HeobXoAMMO MNOMEHATb MecTaMu ee 3/IeMeHTbl CUMMETPUYHO MOoBOoYHOM
anaroHanu. (3amevaHue: AuMaroHanb, NPOXOAAWAA M3 NPABOr0 BEPXHEro yraa B JIEBbIA HUXKHWUIA
Ha3blBaeTcs N06OYHOW AMaroHanblo).

BapuaHT 19

B 3agaHHOM maTpuue HeobxoaMMo HalTU HaMBONbLWWIN U HAUMEHbLUMKA SNEMEHTbI U MOMEHATb WX
MmecTamu.

BapuaHT 20

B 3a[],aHHOI\;I maTpuLe HeO6XO,£l,MMO onpeanennTb MAKCUMaAbHbIA U  MUHUMAJNbHBIA 3/1EMEHTDI.
MepecTaBbTe mecTamm CTPOKMU, cogeprKalume mx.

BapuaHT 21

B 3afaHHOM maTpuLe HeOHBXOAMMO HANTWU CTPOKM C HaMbosblien N HAaMMEHbLIEN CYMMOM 31eMEHTOB.
BbiBeaMTe Ha 3KpPaAH HalAEHHbIE CTPOKU U CYMMbI UX S1EMEHTOB.

BapuaHT 22

B 3agaHHOM MaTpuue HeobXoAMMO HaMTU MWUHMMA/bHbLIA 31EMEHT Ha ee [NaBHOW AMaroHann u
NOMEHATb MECTaMWM CTPOKY, B KOTOPOM OH HaxogmTCA, CO CTPOKOM, HOMEp KOTOPOW BBOAMTCA C
KnaBuaTypbl.

BapuaHT 23

B 3aaHHOM MaTpuLe He0H6X0AUMO BbIMOJHUTL LIMKIMYECKYIO NEepecTaHOBKY ee CToN6L0B, NPU KOTOPO
i-i cTonbey, ctaHoBUTCA i+1-M, a NocnegHW ctonbel, CTaHOBUTCA MEPBbIM.

BapuaHT 24

B 38AaHH0171 maTpuue H806XOAMMO UCKNHOYNUTL CTPOKY M CTO/'I6eLl,, Ha nepece4eHNn KOTOpPbIX
pacnonoxeH MaKCUMabHbIM 3/1EMEHT ee rNaBHOM AnaroHanu.

BapuaHT 25

B 3aﬂ,aHHOﬁ maTpuLe H806XOAI/IMO ynopAaao4nTtb NO BO3PACTAHUKO 3/IEMEHTDI Ka)K,CI,Oﬁ CTPOKU U HalTU
BeINYNHY N MECTONOI0KEHNE MAKCMMAJIbHOTO 3/1EMEHTA MaTpPULLbI.

BapuaHT 26

B 3agaHHOM MaTpuue HeobxoAUMMO MpPoBepwTb, 06Pa3yloT M ee 3N1eMeHTbl MarMyeckuii KBagpar. B
MarnMyeckom KeagpaTe CyMMbl YMCen NO BCEM BEPTUKANAM, BCEM FOPMU3OHTANAM U ABYM AMaroHafsm
OAMHAKOBbI.

BapuaHT 27



B 3afaHHOM maTpuue UenblXx 4Yucen HeobXoAMMO AN KaxKAoro 3HayeHuAa BbINOJHWUTL MoacyeT
KOMIMYECTBaA 3/1IeMEHTOB, NPUHUMAIOLWMX 3TO 3HavyeHue. MNoacyeT NPOBOAUTL NIULLb AN TeX 3HAYEeHUH,
KOTopble NpeAcTaBaeHbl B MaTpuLe.

BapuaHT 28

B 3aaHHOM UENOYMCNEHHON MPAMOYIrONbHOW MATPULE ONpPesenvTb KOAMYECTBO OTPULLATENbHbIX
3/IEMEHTOB B TeX CTPOKaX, KoTopble cogep:KaT XoTa Obl OAWH HyneBol 3nemeHT (opopmuTb B BUAE
noanporpammbl-GyHKLMN).

BapuaHT 29

B 334aHHOM LENOYUCNEHHOM KBaApaTHOM MaTpULE HAWTU MUHUMYM Cpeay CYMM 3/1eMEHTOB
OMaroHanen napannenbHblX [NAaBHOW pguaroHanu matpuupl (opopmuTb B BUAE MNOAMNPOrPaMMbl-

npoueAaypbl).
BapuaHT 30

B 3a4aHHOM UENoYMCNEeHHON NPAMOYrONbHON MaTpuue onpesenntb HomMep MNepBOro M3 CTonbuos,
cogeprkalmx XxoTa bbl 0ANH HYNEBOM 3n1emMeHT (0popPMUTL B BUAE NOANPOrpammMbl-pyHKLMM).
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Baok Ne5 ITuA 4 cemectp
Pa3znen Ne2 CTpyKTypHOE ¥ MOJYJIBHOE IIPOrpaMMHUPOBAaHKE Ha s3bIKe Turbo
Pascal. CTpyKTyphI IJaHHBIX U aJITOPUTMBI HX 00paOOTKH
Tunosoe 3axanne Nel «CTpyKTypHOE M MOYJIbHOE IIPOTrPAaMMHPOBAHKE Ha
s3p1ke Turbo Pascal 7.0»

Tumn: /lomamHee 3aganue
TpynoemkocTh(00beM YacoB): 3
TemaTuka: CTpyKTypHOE U MOJIyJIbHOE TIpOrpaMMupoBaHue Ha s3bike Turbo Pascal.
CTpyKTYpBl JAHHBIX U AITOPUTMBI UX 00pabOTKH
Tunosbie BApUAHTHI:
[ns pelweHns 3agay MCNonb30BaTb NOANPOrpamMmbl-GyHKLMU MAK NOANPOrPaMMbl-Npoueaypbl.

BapuaHnt 1

[aHbl gelcTBuUTENbHbIE uucna s, t. MNonyuuts f(t, -2s, 1.17) + f(2.2, t s-t), rpe

f(a,b,c):%ﬁ”x

BapuaHT 2

max(a,a+b)+max(a,b+a)
l1+max(a+b-c,1.15)

[aHbl gencremuTeNnbHbIE YncAa a, b, ¢. NonyunTb

BapuaHT 3

TpeyronbHUK 3agaH KoopAuMHaTamu CBOMX BeplinH. COCTaBWUTb MpPOrpammy AaA8 BblMUCAEHUA €ero
naowaau.

BapuaHTt 4

Bbluncante naowaanb NpPaBU/IbHOINro LWeCTUYyronbHMKa Co CTOpOHOVI a, ucnonb3ya noanporpammy
Bbl4MCneHUA naowaan TpeyrosibHuKa.

BapuaHTt 5
HanucaTb nporpammy ans BblMMCAEHUA CYyMMbl GaKTOPUANOB BCEX HEYETHbIX Yncen ot 1 oo 9.
BapuaHT 6

3apaaH maccms D. Onpegenntb cneaytowme cymmbl: D[1] + D[2] + D[3]; D[3] + D[4] + D[5]; D[4] + D[5] +
D[6].

BapuaHt 7

CoctaBuTb nporpammy, Kotopas B maccuse A(N) HaxoguT BTOpoe MO BeAUYMHE YMCNO (BbIBECTU Ha
3KpaH 4YMCNO, KOTOpPOE MeHblle MaKCMManbHOrO 3/1eMeHTa MaccuBa, Ho 6osblie Bcex Apyrux
3/IEMEHTOB).

BapuaHTt 8



Janbl uncna X, Y, Z, T — 4NNHbI CTOPOH YeTblpexyrosibHMKa. BbluMcanTb ero naowaab, eCam yron mexay
CTOpoHamMu ANnHOM X 1 Y — npsmon.

BapuaHTt 9

OaH maccms A(N) (N — yeTHoe umncno). CoopmupoaTb maccus B(M), snemeHTamMn KOTOPOro siBAAtoTCA
cpeaHue apudmeTUYecKMe coceaHMX nap pAAOM cTosawux B maccuse A uucen. (Hanpumep, maccus A
COCTOMUT U3 anemeHToB 1; 3; 5; -2; 0; 4; 0; 3. dnemeHTamu maccusa B byayT 2; 1.5; 2; 1.5).

BapuaHT 10

[aHo HaTypanbHoe umcno N. CocTaBuTb nporpammy gas GOpPMMPOBAHWA MACCUBA, 3/1IeMeHTaMu
KoToporo AsaaTcA uuopbl uncna N.

Bapuant 11

[aHbl TpW KBagpaTHbIX maTpuupbl A, B, C yeTBepToro nopsaaka. BbiBECTM Ha 3KpaH Ty U3 HWUX, HOpMa
KOTOpOI HauMmeHbliad. (Hopmoi maTpuubl Ha3biBAaeTCA MaKCMMyM M3 abCOJIIOTHLIX 3HAYeHui ee
3/1eMEHTOB).

BapuaHT 12

[aHbl AelcTBUTENIbHbIE YACNA dg, A1, 02, ... , . [lONYUNTb anA x = 1, 3, 4 3HaueHua p(x+1) — p(x), rae p(y)
= asy’+asy’+ ... + ao.

Bapuant 13

[aHbl TpM OOHOMEPHbIX MaccMBa W3 ULEAbIX YUCEeN, PasHOW pasmepHocTU. HailTu cpeaHee
apudMeTMYeCKoe 3/1IEMEHTOB KaXKA0ro MaccuBa 1 UX Cymmy.

BapuaHT 14

[aHbl TPU OAHOMEpPHbIX MacCMBa M3 LEblX 4YMCen OAMHaKoBOW pasmepHocTU. ChopmupoBaTtb
YyeTBepTbii MaCCUB, KaXKAblil 3/1EMEHT KOTOPOro paBeH MaKCMMasbHOMY W3 COOTBETCTBYHOLLUX
3/1EMEHTOB NEPBbIX TPEX MACCUBOB.

BapuaHT 15

[aHbl oTpe3kn a, b, ¢, d. Ona Kaxkaoh TPOMKM 3TUX OTPE3KOB, M3 KOTOPbIX MOMKHO MOCTPOUTb
TPEYroNbHUK, HaUTU NAOLLAAb AaHHOIO TPEYroNbHMKa.

BapuaHT 16

JaHbl oavHbl a, b, C CTOPOH HEKOTOPOro TpeyrosibHuKa. Hariti meagunaHbl TPpeyrosibHMKa, CTOpoOHamu
KOTOPOro ABNAKTCA MeaAnaHbl NICXOAHOIo TpeyrosibHUKa. (3ameanue: ANMHa MednaHbl, I'IpOBe,CI,EHHOﬁ,

Hanpumep, K CTOPOHe a, paBHa 0,5\/2b2 +2c*—a’).
BapuaHT 17

Mo 3aAaHHbIM BelLEeCTBEHHbIM YUCAaM do, 01, ..., Q10 bo, b1, ..., bio; Co, Ci, ..., Cio; X, ¥, Z BbIMUCAUTb
BENINUNHY:



(@, X% +a, - X" +..+a,) —(0, -y +b, -y’ +..+b,)?
Co (X+2) +c, - (X+2)° +...+ ¢y

(3ameyaHue: nonnHOMbI BbluMCAATb No ¢opmyne MopHepa).

BapuaHT 18

MoAacuMTaTh KONNMYECTBO OTPULATENBHBIX 3/1IEMEHTOB O4HOMEPHOIO MaCCUBA BELLLECTBEHHbIX YMCE.
BapuaHT 19

Moacuuntatb CYMMY KBaApaToB MOJIOKUTE/IbHBIX 3/1EMEHTOB OAHOMEPHOIoO MacCCuMBa BeWLeCTBEHHbIX
ypucen.

BapuaHT 20
Mo BelecTBeHHOMY Ymcy X Bbiuncants Beanunty Sh(X) -tg(X +1) —tg? (2 + sh(x —1)).

BapuaHT 21

[aHbl ABe KBagpaTHble BelecTBeHHbIe MaTpuULLbl YETBEPTOro nopsAgKa. BbiBeCcTn Ha 3KpaH KBagpaT ToM
M3 HWUX, B KOTOPO HaMMeHbLLUMIA cnen, (Cymma AMaroHabHbIX 3/1eMEHTOB), CYMTas, YTO Takaa maTtpuua
oAHa.

BapuaHT 22

[aHbl KoopAMHaTbl BEPLWWMH ABYX TPEYronbHWKOB. ONpeaennTb, KakoW M3 HUX MMeeT 60Abluyto
naowagab.

BapuaHT 23

[aHbl KOOpAMHATbl BEPLINH TPEeyrosbHUKA W KOOPAMHATbl HEKOTOPOM TOYKM BHYTpU Hero. Haitu
paccTosiHMe OT JAaHHOM TOYKM A0 bGAMKaliluen CTOPOHbI TpeyrosibHuKa. (Mpy onpeseneHnn pacctosaHui
yyecTb, YTO MAOWAAb TPEYroNbHUKA BbIMMCNAETCA U Yepe3 TPU ero CTOPOHbI, U Yepe3 OCHOBaHWE U
BbICOTY).

BapuaHT 24

NaHbl KO3POULIMEHTbI MHOTOUNEHOB P(X) = Ao+ a1X + x> + a»c + ax* v Q(x) = bo+ bix + bax? + bax® + bx*
(T.e. paHbl ao, a1, 4z a3, Az W by, bi, by bs) M paHO BelecTBEHHOE YUCNO d. BbIMUCAUTL BEAUYUHY
P(a+Q(a)-P(a+1)).

BapuaHT 25
Ya—¥a® +1
1+43+a

¢ TouHocTblo € = 0.0001 no cneayoein utepaunoHHon Gopmyne: Yo = 1; Yni1 = yn+ (X/ yat-yi) / k (n =0,

Mo BelwecTBeHHOMY Yncny a > 0 BblUUCINTD BE€/INYUHY . KOpHM BMOa Yy = \/k X BbIYUCNATb

1, 2, ...), NPVHAB 3a OTBET NPUBAUNKEHWNE Yp.1, A1A KOTOPOrO BENNYMHA |yn+1 — yn| <eg.



BapuaHT 26

Mo BewecTBeHHbIM Yncaam a > 0 n t BbIYMNCANTDL C TOYHOCTbIO € BeNNYUHY:

cos* (t) arctg(t) 1 § )
41—T +5/1+ > -9 el [na BbIMMCAEHUA KOPHEW WCMONb30BaTb CAeAylowWwnin pag,
+

Teitnopa: (L+ X)® :1+%.X+ a'(f;—l) N a-(a—lgl- (@-2) s

+.. (<la>0).

BapuaHT 27
[aHbl Tpy Lenble maTpuLbl pasmepom 9x4. BbIBECTM HA 3KPAH Ty U3 HUX, rae 6o/blue HyNeBbIX CTPOK.
BapuaHT 28

CoctaBbTe MPOrpammy BblYMC/IEHUS MOWAAN MOBEPXHOCTU S, obbema V M AauHbl 3KBatopa L ana
LWapoB pa3Horo paguyca R.

BapuaHT 29

CocTaBbTe Mporpammy MoOMCKa HavMbo/bEro M3 YeTbipex YMCeN C MUCMNONb30BaHMEM MOANPOrPamMbl
noucka 6onblero M3 AByX uncen. PaccmoTpuTe MCNOAb30BaHWE MoAnporpaMmbli-npoueaypsl u
noAnporpammbl-GyHKLMK,

BapuaHT 30

[aHbl KOOPAMHATLI BEPLUMH MHOTOYTONbHUKA (X1, Y1; X2, Y2; .. ; X10, Y10). ONpegenute ero nepumertp.
BbluMCNeHME paccTosHMA A mexay BepwMHamu odopmuTe B BUAE NOANPOrpammbl. PaccmoTpute
MCNoNb30BaHMe NOANPOrpaMMbl-NpoLeaypPbl M NOANPOrPaMmMbI-GYHKLUN.
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Baok Ne3 I[TuA 4 cemectp
Pasznes Ne2 [IporpamMmMupoBanue pa3BeTBICHUN U HIUKINYECKUE IPOrPaMMBbI Ha
s3pike Turbo Pascal
Tunosoe 3apanne Ne2 «lluxnnueckue nporpamMmmsl Ha si3bike Turbo Pascal 7.0»

Tumn: /lomamHee 3aganue

TpynoemkocTh(00beM YacoB): 3

TemaTuka: [IporpammupoBaHue pa3BeTBICHUN U IUKIMYECKHE MPOrpaMMbl Ha si3bike Turbo
Pascal

Tunosbie BApDUAHTHI:

BapuaHnt 1

MoKynaTenb AOJIXKeH 3annaTuTb B Kaccy S pyb. Y Hero nmetrotca Kyntopbl no 1, 5, 10, 50, 100, 500, 1000 u
10000 py6. CKO/IbKO Kymniop pa3HOro AOCTOMHCTBA OTAACT MOKYNaTesb, €CIM OH HaYyMHaeT MiaTuTb C
CaMbIX KPYMNHbIX Kyntop?

BapuaHT 2

CocTtaBuTb Nporpammy, KOTOpas 3anpalunBaeT Napoab (Hanpumep, YeTbipexaHayHoe YMC0) A0 Tex nop,
MoKa OH He byaeT NpaBuAbHO BBEAEH.

BapuaHT 3

Bbluncnenue f = 10! onucaTtb KaxkabiM U3 TPEX BapMaHTOB onepaTopa UuKa.
BapuaHT 4

Bolumcnntb: a) y = x10+ 2x°+ 3x8+ ... + 10x + 11; 6) y = 11x°+ 10x° + 98+ ... + 2x + 1.
BapuaHTt 5

Bbluncautb: y = (2n—-1)!=1-3-5-...-(2n-1), n > 0.

BapuaHT 6

a'i—l

Myctbap=a:=1; &, =, , + it ,i=2,3, ... Hantn nponssegeHne ap'a:*az"..."ais.

BapuaHt 7

CocTaBuUTb Nporpammy Ana BblMMCAEHUA 3HAYeHUn GyHKUMKM F(x) = cos(x) + ctg(x) Ha oTpeske [a, b] c
warom h. PesynbTaT npeacTtaBuTb B BUAE Tabauubl, NepBblit cToNbel, KOTOPO — 3HaYeHMe aprymMmeHTa,
BTOPOI — COOTBETCTBYIOLME 3HAYEHUA QYHKLNN.

BapuaHTt 8
HaliT Bce ABY3HAYHbIE YNCNA, B KOTOPbIX ecTb Lndpa N nam camo uncno aenmtca Ha N.

BapuaHTt 9



OnpeaennTb KOAMYECTBO TPEX3HAYHbIX HaTypasibHbIX YMCEN, CYMMA UMP KOTOPbIX paBHA 3aZaHHOMY
umncny N.

BapuaHT 10

Cpeau ABy3HAYHbIX YMCEN HAUTK Te, CyMMa KBaApaToB LUndp KOTopbIx Aeantca Ha 13.
Bapuant 11

Haintn mmHmumansHoe uncno, 6onbluee 300, KOTOpoe Haueno Aenntca Ha 19.
BapuaHT 12

BbIYMUC/IUTD: y = COS X + COS X° + €0S X° +... + €0S x°°.

Bapuant 13

T
MPUBANNKEHHO BbIYMCAUTL UHTErpan Iln(2+sin X)dX, ncnonbsys Gbopmyny npAMOYroNbHUKOB Npu n
0

b
=100: J.f(X)dXz h-[f(x)+ f(x,)+...+ T(X,)],rae h=(b-a)/n, xi=a+ih-h/2.

BapuaHT 14

Hanucatb nporpammy mnoucka ABy3Ha4yHbIX YMCEJ, TaKUX, 4YTO €CAM K cymme uudp 3Toro 4yucna
nNpubaBuTb KBaApPaT 3TON CYMMbl, TO NOAYYUTCS 3TO YMUCIO.

BapuaHT 15

B TpexsHayHOM umcie 3a4epKHyAu nepsyto uMobpy cnesa. Korga nosyyeHHoe ABY3HAYHOE YUC/IO
YMHOXUWAN Ha 7, TO NOAYYUNN AaHHOEe Ymcno. HaiTu aTo uncho.

BapuaHT 16

BbIACHUTb, ABAAETCA N NOCNEA0BATENbHOCTb UMPP HATYpPasNbHOrO YMcna NpU NPOCMOTPE MX ChpaBa
Ha/1eBO BO3pacTatoLei nocnenoBaTenbHOCTbO. Hanpumep, ana ymcna 76431 oTBeT NONOKUTENbHDLIN, @
ana uuncen 6331, 9782 — oTpuLaTENbHbIN.

Bapuant 17
BbIACHUTb, ABAAETCA I PA3HOCTb MAKCUMANbHON U MUHUMANbHOM UMP YMcna YeTHOM.

BapuaHT 18



Bbluncnntb
1
1+
1
3+ 1
5+—
101+ i
103
BapuaHT 19

n-(n-1-...-.(n—-k+1)
k! '

OaHbl uenbie ynucna n, k (n 2 k> 0). Bolumcantb

BapuaHT 20

n kl
[laHo HaTypanbHoOe YMCo N. BblumMcauTb Z

I‘=11+1+ L

2 3 7 k+1
Bapuanrt 21
. 135

[aHo HaTypanbHOE YMCA0 N. BbluncanTb NpomnsseaeHne NepPBbiX N COMHOXUTENEN: E . Z . g -
BapuaHT 22

1 1 1 1
Bblumeamtb 1—-—+—— ...+ ————.

2 3 9999 10000
BapuaHT 23

o0
Bbluncantb z C 3aflaHHON ToyHocTblo € (¢ > 0). CumTaTb, uTO Tpebyemas TOUYHOCTb

i, g2
= 4I +5I+
AOCTUraeTca, ec/nm BblHUCNEeHaA CyMMa HECKOJIbKMX NnepBbliX CnaraemblX KU ovepeaHoe cCharaemoe
OKa3a/zioCb NoO MOoAyno MeHblle, 4em g, — 3TO U BCe nocneaytouwme cnaraembieé MOXKHO YXKe He

YUMTbIBATb.
BapuaHT 24
[aHo HaTypasbHOe Yncno n. Buluncauntb \/3+ \/6 +..+y3(N=1D)+~3n .
BapuaHT 25

BbIACHWUTb, CKO/IbKO pa3 B HATypas/ibHOM YMC/e BCTPEYaeTCA ero MakcMmasabHaa undpa. Hanpumep, B
ymcne 581088 — 3 pasa, B uncne 4537 — 1 pas.

BapuaHT 26



B KomnbloTepHOM Knacce nmeetca N paboumx mecT. B TeueHne AHA mepBbiit KomnbloTep pabotan m
4acoB, a Kaxablit nocneayowmii Ha 10 MUHYT 6onblue, Yem npeaplaylwmnin. Onpeaenvrte gHeBHOM GOHA
pabouero BpemeHM Knacca.

BapuaHT 27

C KnaBmaTypbl Mo oyepean BBOAATCA KoopauHaTbl N ToyeK. OnpeaennTe, CKOIbKO M3 HUX MOMagaeT B
Kpyr paguyca R c ueHTpom B TouKe (Xg, Vo).

BapuaHT 28

Haliaute Hambonbliee M HaumeHbliee 3HadeHue GyHKuuu f(x) = 3x? + x — 4, ecnnm Ha 3aaHHOM
nHTepBane [-1, 2] aprymeHT nsmeHsetcsa ¢ warom Ax = 0,5.

BapuaHT 29

Kaxkpana 6aKkTepus Aenutca Ha [Be B TeyeHue OA4HON MMHYTbl. B HayanbHbIl MOMEHT MMeeTcA oAHa
6aKkTepua. M3BECTHO, CKONbKO OHa BecuT. CocTaBbTe MPOrpammy, KOTOpas PacCYMTbiBAaeT KONNMYECTBO
6aKkTepuin, 0bpasyowmxca B pesynbTaTte Ae/ieHUs Yepes 3aAaHHoe KOMYecTBo MUHYT. Onpeaennte Bec
noJslyymBLLEca Bomaccol.

BapuaHT 30

HanuwuTte nporpammy, KoTopas onpegensetr caadyy ¢ 50 pybnen, Bo3Bpalaemyto MNOKynaTento,
COBEpLUIMBLUEMY MOKYMKY CTOMMOCTbIO meHee 50 pybnei. MNpeanonaraetcs, YTO CTOMMOCTb MOKYMKU
BblparkaeTcs Uuenbim uucnom pybneit. KonuuectBo Kyniop (goctouHctBom 10 pybneit) M MmoHeT
(mocTonHcTBOM 1, 2 1 5 py6neit) A0MKHO BbITb MUHUMANbHbIM.
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Baok Ne3 I[TuA 4 cemectp
Pasznes Ne2 [IporpamMmMupoBanue pa3BeTBICHUN U HIUKINYECKUE IPOrPaMMBbI Ha
s3pike Turbo Pascal
Tunosoe 3ananne Nel «IIporpamMmmupoBanue pa3BeTBiIeHH Ha a3bike Turbo
Pascal 7.0»

Tumn: /lomamHee 3aganue

TpynoemkocTh(00beM YacoB): 3

TemaTuka: [IporpaMMupoBaHie pa3BeTBICHUH U IIUKINYECKHUE TPOTrpaMMBI Ha si3bike Turbo
Pascal

TunoBblie BADHAHTHI:

BapuaHnt 1

[aHbl ABe ToUuKM A(X1, Y1) M B(X2, y2). Onpeaenuntb, Kakas ToUYKa HaxoauTca 6AMKe K Hayany KoopanHaT?
BapuaHT 2

JaHbl AEVICTBMTeﬂbeIe yncna X U y, He paBHble apyr apyry. MeHbliee 13 3TUX ABYX YMCesl 3aMEHUTb
NONOBUHOM UX CYMMbI, a 6onblee — nx YAOBOEHHbIM NponsBeaeHNEM.

BapuaHT 3

[aHbl uenvie uncna m, n. Ecav uncna He paBHbl, TO 3aMEHUTb KaXKa0e U3 HUX O4HUM U TEM Ke YNUC/IOM,
paBHbIM 60/1bLIEMY M3 MUCXOAHbIX, @ €C/IM PaBHbl, TO 3aMEHUTb YNCNA HYAAMMN.

BapuaHT 4

MoacunTaTh KONNMYECTBO NONOXKUTENBHbIX YMCEN cpeam uncen a, b, ¢, d.
BapuaHTt 5

Onpenenntb, AenuTenem Kakux uncen a, b, ¢ asnaetca umcno k.
BapuaHT 6

MepepacnpenennTb 3HaYEHNA NMEePEMEHHbIX X U Y TaK, yTObbI B X OKa3anocb bonbliee M3 aTUX 3HaYeHU,
d By — MeHbllee.

BapuaHt 7

CocTaBuTb NporpaMmmy, onpeaenatolyto pesyabTaT ragaHusa Ha POMaLKe — «IlobuUT — He NbuT», B3AB
33 UCXOAHOE AaHHOE KO/IMYeCTBO IENECTKOB N.

BapuaHTt 8

CocTaBuTb Nporpammy, onpeaenaioLlyto, NponaeT A rpaduk GpyHKUMM y=ax’+bx+C Yepe3 3a[aHHyIo
TOYKY C KoopAuHaTamu (m, n).

BapuaHTt 9

Hanucatb nporpammy HaxoxaeHuAa CyMmMbl 60nbLIero U MeHbLLEro U3 Tpex yncen.



BapuaHT 10

[aHbl Tpy uncna a, b, c. OnpeaennTb, Kakoe U3 HUX paBHo d. Ecan HM ogHO He paBHO d, To HaUTKM max(d-
a, d-b, d-c).

Bapuant 11

JaHbl AEVICTBMTEHbeIe 4yucna a, b, c. YABOUTb 3TW YUCNa, €CAn a 2 b2 C, N 3aMEHNTb UX abcoNtoTHLIMM
3Ha4YEeHUAMMU, €CZIN 3TO HE TaK.

BapuaHT 12

Ha ocun oX pacnonoxeHbl TpU TOYKMK @, b, c. OnpeaennTb, Kakasa 13 ToYek b UK € pacnonoxKeHa banKe K
TOYKE a.

Bapuant 13

[aHbl TPU NONOKUTENbHBIX UnCna a, b, ¢. MpoBepuTb, ByAYT M OHWM CTOPOHAMM TpeyroabHUKa. Ecam aa,
TO BbIYMC/AUTb MIOLLAAL 3TOTO TPEYrobHMKA.

Bapuant 14
HanuncaTb nporpammy pelueHuns ypasHeHua ax>+bx =0 AN npou3BObHbIX AeNCTBUTENbHbIX Yncen a, b.

BapuaHnrt 15

max (X, y,z) — 2% -min( X, Y, )
sin 2x +max(Xx, y,z)/min( x,y,z)

[aHbl uncna x, y, z. HaTn 3HayeHue BblpaxKeHus: U =

BapuaHT 16

[lBa NpAMOYronbHMKA, PacnosoXKeHHble B NEPBOM KBagpaHTe, CO CTOPOHAMW NapanienbHbIMU OCAM
KOOPZAMHAT, 33aHbl KOOPAMHATAMM CBOMX JIEBOTO BEPXHEFO M MPABOrO HUMKHEro yrios. Jaa nepsoro
NPSMOYrO/IbHUKA 3TO TOYKM (x5, ¥1) U (xz, 0), ansa BTOporo — (xs, ys), (x4, 0). CocTaBuUTb Nporpammy,
onpeaensiollyto, NepeceKkalnTcs M AaHHble MPAMOYFOAbHUKKW, U BblYUCAAIOWYIO Naowaab obuiei
4acTK, ecIv OHa CyLLLeCTBYET.

BapuaHT 17

HanucaTb nporpammy, KoTopas No 3agaHHbIM TPeM 4YMCAaM onpeaensieT, ABAAeTCA M CYMMa KaKux-
60 ABYX U3 HUX MOSIOKUTENIbHOMN.

BapuaHT 18

CoctaBuTb nporpammy, peannsyrulyro ann3on npumeHeHMA KomnboTepa B KHUXKHOM MarasuHe.
KomnbloTep 3anpalimnBaeT CTOMMOCTb KHUM U CYMMY AeHer, BHECEHHY0 MOoKynaTesem; ecam chadun He
TPEGYETCH, nevyatTaeT Ha 3KpaHe «Cnacm6o»; ecnan pgeHer BHeECeHO 60}1bLIJe, 4yem HEO6XOAMMO, TO
neyataet «Bo3bmuTe caady» M yKasblBaeT CYMMY COQ4YU; €ClN [eHer HeAoCTaTOYHO, TO neyataer
COO6LIJ,EHME 06 aTOM 1 YKa3blBaAE€T pa3mep HeAOCTaI'OLLI,Eﬁ CYMMbl.

BapuaHT 19



Onpeaenntb B3aMMHOE Pacro/OKeHWe TOUYKU C KoopAMHaTamu (Xo yo) M OKPYXKHOCTM paauyca R
LLeHTPOM B TOUKe (X1, V1).

BapuaHT 20

Echm cymma Tpex MOMapHO pPas/IMYHbIX AEUCTBUTENbHbIX YMCEN X, Y, Z MeHblle eAuHWUUbI, TO
HaMMeHbLUEee U3 3TUX TPEX YNCEN 3aMEHUTb NMOJYCYMMOW ABYX APYIMX, B MPOTUBHOM C/y4yae 3aMeHUTb
MEeHbLUEe M3 X, ¥ NOAYCYMMOW ABYX OCTaBLUMXCA YMCEN.

BapuaHT 21

JaHbl TP NONOXKUTENbHbIX 4YKCha. Oﬂpe,ﬂ,eﬂMTb, MOXHO /1M NOCTPOUTb TPEYroJibHNK CO CTOPOHaMMW,
ANNHbI KOTOPbIX PaBHbl 3TUM 4YUCNaAM. Ecan BO3MOXKHO, TO OTBETUTb Ha BOMNpPOC, ABNAAETCA NN OH
OCTPOYroJibHbIM.

BapuaHT 22

CumnTan, YTo CTaHAApPTHble QYHKLUMM Sin U COS MPUMEHUMbI TO/IbKO K aprymeHTam u3 otpeska [0, /2],
BbIYMC/IUTL Y = SiN X ANA NPOMU3BOJIbHOIO YMCAA X.

BapuaHTt 23

3anucaTb yKaszaHHOe [AeiCTBME B BUAE OAHOr0 YC/IOBHOTO onepaTopa:

cos?x, 0<x<2,
a) y= i 42
1-sin” X%, wunaue;

6) nepemeHHON X NPUCBOUTb KOPEHb YpaBHeHUsA arcsin(1+In x) = a, ecnv Takow cyLecTeyerT.

BapuaHT 24

Ecan 3HayeHMe nepemeHHON W He paBHO HY/I0 M MpPU 3TOM KOTaHreHc oT w MeHbuwe 0,5, Toraa
NOMEHATb 3HAK Y NepeMeHHON W, a ecan 3HadeHne w=0, Toraa NnpMcBoUTb W 3HadeHue 1.

BapuaHTt 25
[aHbl TpU AeNCTBUTENbHBIX YMcna. BbibpaTb U3 HUX Te, KOTOpble NPUHaAeKaT uHTepsany (1, 3).

BapuaHT 26

[aHbl AeiicTBUTENbHBIE YUCNA a1, by, C1, G2 bz C2. BBIACHWTb, BEPHO /KM, YTO |611b2 —a2b1| >0.0001,

€C/IM BEPHO, TO HANTU peLleHNEe CUCTEMbI IMHEMHbIX YPaBHEHUN:
amx+biy+ci1=0,
axx+ by +c2=0.

(Np¥ BbINONIHEHMWM YKA3aHHOMO HepaBEeHCTBA CMCTEMA 3aBEAOMO COBMECTHA U MMeeT eAMHCTBEHHOe
pelweHue).

BapuaHT 27



[laHbl AeACTBUTE/NIbHbIE MOJIOXUTENbHbIE Ynucna a, b, ¢, d. BbIACHNUTb, MOXHO N MPAMOYrO/IbHUK CO
CTOPOHAMU @, b yMecTUTb BHYTPWU NPAMOYrosibHUKa CO CTOPOHaMM ¢, d Tak, YTobbl Kaxaana u3 CTOPOH
OZIHOTO MNPAMOYronbHWKA 6blna napannefnbHa WAM NepneHAUKYyNspHa KakAolh CTOPOHe BTOPOro
NPSAMOYrO/IbHUKA.

BapuaHT 28
BbI4MCANTDL YNCNIO N MECALL B HEBUCOKOCHOM rogy nNo HOMepy AHA.
BapuaHT 29

NaHo peiicteuTeIbHOE YMCIo h. BbIACHUTb, UMEET M ypaBHeHue ax’+bx+c=0 [eiCTBUTENIbHbIE KOPHMY,
ecnu

[sin(8h)| +17 3 ) . .
a= - 5 , b=1- . , ¢ =ah” sin(bh) +bh* cos(ah) .
(d—sin(4h)-cos(h® +18)) 3+‘tg(ah ) —sin( ah)

HaliTn felicTBuTENbHBIE KOPHU WA COOBLWMTL 06 UX OTCYTCTBUW.
BapuaHT 30

MycTb anemeHTamMM Kpyra ABAAOTCA paguyc (Nepsblit 31eMeHT), AMameTp (BTOPOIN anemMeHT) 1 AnnHa
OKPYKHOCTU (TpeTuit snemeHT). CocTaBUTb NPOrpammy, KOTopas No HOMepY 3/1lemMmeHTa 3anpalimeana bbl
€ro COOTBETCTBYIOLLEE 3HaYeHMe U BbluMcaAna Bbl NaowWwaab Kpyra.
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Tumn: /lomamHee 3aganue

TpynoemkocTh(00beM YacoB): 3

TemaTuka: JIu"eitHsie mporpamMmel Ha si3bike Turbo Pascal
TumnoBble BAPUAHTHI:

BapuaHnt 1

HaltTv cymmy uneHoB apMdMeTMYecKoi Nporpeccun, eciv U3BECTHbI ee NepBbli YNeH, 3HameHaTe b U
YMC/I0 YEHOB MPOrPeccum.

BapuaHT 2
Tpwu conpotusneHus Ry, Ry, R3 coeanHeHbl napannenbHo. Hantn conpotmBieHne coeAnHeHus.
BapuaHT 3

Tekyliee NoKasaHMe 3NEKTPOHHbIX YacoB: m 4 (0 £ m £ 23) n muH (0 £ n < 59) k c (0 £ k <£59). Kakoe
Bpems 6yayT NOKasblBaTb Yacbl YEPE3 P U G MMUH r C?

BapuaHT 4

[OaHbl X, y, z. BblumcnuTs a, b, ecnu:

x=14-3y .
R I b =x-(arctg(z) + e **¥).
1+—+—
2 4
BapuaHTt 5

MoNTopbl KOWKK 3a MNOATOPA Yaca CbegatloT NoATOPbl MbIWKKU. CKONbKO MbIWeEK cbedaT X KowekK 3a Y
yacos?

BapuaHT 6

[aHa BenuumHa A, Bbipaxatowana obbem mMHbopmaumm B HaiTax. Mepesect A B 6osee KpynHble
eauHULbI U3mepeHns nHbopmaumnm (K6, M6).

BapuaHt 7
[aHbl X, y, z. Bbluncauto a, b, ecnu:

3+e¥?

3
. y-9 ly-x
1+x* -]y —tg(2)

2 3

) b:1+|y—x|+(

BapuaHTt 8

[aHbl HaTypanbHble yncna M u N. BbIBECTM Ha 3KpaH cTapuwyto uudpy ApobHOM YacTu U maaaLyto
unopy uenoi yactm umcna M / N.



BapuaHTt 9

JaHo HaTypanbHoe uncno T, KOTOpoe NpeacTaBAAET A/INTEIbHOCTb NPOLIEALIEro BPeEMEHN B CEKYHAAX.
BbIBECTM Ha 3KpaH AaHHOe 3HaYyeHMe AJIUTENbHOCTM B YacaxX, MMHYTaX U CEKyHAaX B cneaytowei dopme
HH 4y MM muH SS c.

BapuaHT 10

[JaHbl X, y, z. BbluncnuTts a, b, ecnum:

X+ y/I(x* +4) _1+cos(y-2)
T2 (X + 4 x*/2+sin®z

a:(1+y)~e

BapuaHT 11

[aHo perictBuTenbHoe uncno R Buaa nnn.ddd (Tpu umdposbix paspasa B APObHON M Lenoi YacTax).
MomeHATb mecTamu APOBHYIO U LLeNYI0 YacTu U BbIBECTU NOyYEeHHOE 3HaYeHue Yncna.

BapuaHT 12
[aHbl x, y, z. BblumcauTs a, b, ecnu:

X

2
2 X

+7
y+x>/3

b=1+tg’ L.
+gz
y

Bapuant 13
TpeyronbHWK 3agaH KOOpAMHaTaMKU CBOMX BEPLUMH. HailTn nepumeTp TpeyroabHUKa.
Bapuant 14

CoctaBbTe MpOrpammy BbIYMCAEHMA HaMPAMKEHUA Ha KaXAoM M3 MocAeAoBaTeNbHO COeAMHEHHbIX
Y4YaCTKOB 3/1eKTpuYecKkoi uenu conpoTtmeneHmem R1, R2, R3 Om, ecan cuna ToKa uenu coctasnsert |
amnep.

BapuaHT 15

[aHbl X, y, z. Bbluncauto a, b, ecnu:

2-cos(x — 7 /6) z2°
- ALY ) Tr———
1/2+sin“y 3+2°/5

BapuaHT 16

CoctaBbTe nNporpamMmmy BbIYMCNEHUA 3HAYeHUA CUAbl TOKa | Ha y4yacTKe, cocToAlem U3 ABYX
napannenbHo coeAMHEHHbIX pe3ncTopos conpotueaeHnem R1 n R2, ecnn HanpaxKeHWe Ha KOHLaxX 3Toro
yyacTKa pasHo U.

Bapuant 17

[aHbl X, y, z. Bbluncauts a, b, ecnu:



B 1+sin 2(x+Y)
2+‘x—2-x/(1+x2-y2‘

+X, b= coszﬂarctg lj :
z

BapuaHT 18

CoCTaBUTb NIMHEWHYIO MPOrpamMmy, Me4YaTalrolLyro 3HaYeHue true, ecan BbiCKasbiBaHMe: «Cymma ABYX
nepBebIxX LMP 3a4aHHOIO YETbIPEX3HAYHOro YMc/a paBHa CyMMe ABYX ero nocnegHux undp» asnserca
WUCTUHHbIM, U false — B npoTMBHOM Cayyae.

BapuaHT 19
[aHbl X, y, z. Bblumcauts a, b, ecnu:

b= i3

a=1In 5
Z+x° /14

7’

BapuaHT 20

Hanucatb nporpammy, KoTopas BBOAMT [Ba BELLECTBEHHbIX 4YMCAA, BbIMMCASET W MevyaTaer
Ko3bPULMEHTbI MPMBEAEHHOrO KBaApaTHOro ypasHeHua (x> +px+q=0), KOPHAMM KOTOPOro ABAAIOTCA 3TM
yucna.

Bapuanrt 21
BbiumcauTs Boipaxenmne (L—tgx) ™ +cos(x —vy).

BapuaHT 22

HanucaTb nporpammy, KoTopas 4/18 3a4aHHOrO LLe/Ioro YMCAa @ NedaTaeT cieayoLyto Tabanuy:

Bapuant 23
BblYMCAUTB 3HaYEHMe Npou3BoAHON GYHKUMK X* B 3a4aHHOM Touke a (a > 0).
BapuaHT 24

Hanuwwute nporpammy A5 pacyeTa no Asym Gopmynam:

, _(m-1)-vm-(n-1)-vn , _Vm-n
Codmonanmemiom m

BapuaHT 25

[na 3a4aHHOTO @ BbIMMCAUTL NPUHAANEKALWMIA MHTepBany (T, 21T) KopeHb ypaBHEHUA:

In(ctgx-1)=a (ctgx >1).



BapuaHT 26

Bblumcants €° — X —2+ (1+Xx)*.

BapuaHT 27
x+1)

Bobluncauts | —— | +18-X-y?.
x—-1

BapuaHT 28

[aHa ananHa pebpa Kyba. Halitm nnowaab rpaHu, naowaab nosHOM NOBEPXHOCTM M 06bem 3Toro Kyba.
BapuaHT 29
MpeacTaBUTb KOMMAEKCHOE YNCNO a+i-b (a, b — Belw,ecTBEeHHbIe YnCa) B TPUTOHOMETPUYECKOM BUAE.

BapuaHT 30

Bblumcants 2~ —COS X + Sin( 2xy) .
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Baok Nel ITuA 4 cemectp
Paznen Ne2 Jluneitnsie mporpammel Ha s3bike Turbo Pascal
Tunosoe 3apanue Nel «IIporpamma Ha s3bike Turbo Pascal 7.0»

Tumn: /lomamHee 3aganue

TpynoemkocTh(00beM YacoB): 3

TemaTuka: JIu"eitHsie mporpamMmel Ha si3bike Turbo Pascal
TumnoBble BAPUAHTHI:

BapuaHnt 1

[aiTe onpegeneHune A3blka NPOrpPaMMMUPOBaHMA. MepeuncinTe 31eMeHTbl, BXOgALMEe B COCTaB A3bIKa
NporpaMmmmpoBaHus.

BapuaHT 2

YTO TaKoe CMHTAKCMC M CEMAHTMKA fA3blKa MPOrpammMmMpoBaHMA? Ha 4yTo, B NepBylo oyepenpb, HYXKHO
06paTUTb BHUMaHME NPU U3YYeHUM A3bIKa NPOrpaMmmmnpoBaHus? Moyemy?

BapuaHT 3

[Javite onpegeneHne nporpammbl. Yem pasnmnyatoTca TUPaXKHbIE M 3aKa3Hble MPOrpaMMHbIe NPOAYKTbI?
BapuaHT 4

MNepeuncante oCHOBHbIE XapaKTePUCTUKN NPOrpaMMHOro NPoAyKTa.

BapuaHTt 5

YTO NOHMMaETCA MO XKUIHEHHbBIM LUKAOM NPOrpammbl? [POKOMMEHTUPYIATE 3Tanbl }KU3HEHHOTO LUKNA
nporpammebl. Kakue atanbl, U B KaKMX CAy4asax MoryT 6biTb NponyLLeHbl?

BapuaHT 6

M3 yero coctouT andasuT A3bika Turbo Pascal 7.0? YTo Takoe pasgenutenn? Kakue pasgenvutenn Bbl
3HaeTe?

BapuaHt 7

B yuem oTanume 3ape3epBnpPOBaHHbIX CNOB OT CTAaHAAPTHbIX MAeHTMd)MKaTOpOB? I'IepeqvlcnvlTe npasuia
HanncaHuAa MAeHTMd)MKaTOpOB NnoNb30BaTENA.

BapuaHTt 8

YTO B JAHHOM CMUCKE MOXKHO PaccMaTpuBaTb Kak naeHTuoukatop: FIO, ®UO, 3456, X, >, &, S, Summa,
_Result? YKkaxkute Kakve naeHtMduKaTopbl NpoLLe BOCAPUHMMAIOTCA NpU 4TeHuu u nodemy: Klassl,
Klass_1, summadoxoda, SummaDoxoda, nomerdoma, Nomer_Doma?

BapuaHT 9

CKoNbKO B cneaylowem Cnucke 3apesepBuMpoBaHHbIX cnos: X, Program, Y, Summa, MyMoney,
MNpounsseaeHne, George, begin, end, if, repeat, Read? Kakne MmeHa M3 nepeuncreHHbIX B CNUCKE
ABNAOTCA NpaBUNbHbIMUK Zarplata, Cymma, Summa Nalogov, Teach_Kars, 12Kurs2, Summa_ElemenStov?



BapuaHT 10

BbibepuTte AONyCTUMbIe KOHCTaHTbl: 259, 0.01, ‘¢, 1.2*el1, \\\, 0.008E-12.3, 7.2e+3, ‘S, *, «1», ‘ab’
‘ba’, MC, ‘Baca”’.

Bapuant 11

Bbibepute Bce npaBuibHble oTBeTbl. Yncno -300 MOXKHO XpaHUTb B MepemMepHHbIX Tvna: 1) byte; 2)
word; 3) shortint; 4) integer; 5) real. B nepemeHHo TMna byte mo»Ho XxpaHuTb uncno: 1) 12; 2) 213; 3) -
13; 4) -213; 5) 1213.

BapuaHT 12

BbibepuTe BCe NpaBU/bHble YTBEPKAEHUA: 1) pe3ynbTaT onepaumm CNOKEHUA LENbIX YNCEN — LENbll; 2)
pesynbTaT onepauMM CpPaBHEHWA UenbiX uYucen — uenbld; 3) pesynbTaT  CTaHAAPTHbIX
TPUFOHOMETPUYECKMX GYHKLUMI C apryMeHTOM LIesioro TMna — BELLeCTBEHHbIN; 4) pesynbTaTt Bcex
CTaHAAPTHbIX GYHKLUMIA C apryMeHTOM BELLECTBEHHOTO TUMa — BELLLECTBEHHbIN.

Bapuant 13

Yemy paBHO 4MC/IOBOE 3HAYEHUE NPUBEAEHHOTO BblpaykeHusn: e+sqrt(e)*lel/2*a npu e=4, a=3? Yemy
paBHO 3HauyeHue BblpaxeHus (a and not b or c), rae a, b u ¢ — BennunHbl TMNa boolean, umetowme
3HaueHwus true, false v false cooTBETCTBEHHO?

BapuaHT 14

1,6-10™ - x
YKauTe AonyctMmble cnocobbl 3anmcu BblpaskeHna ——— : 1) 1.6E-4*x/k/(a+b); 2) (1.6E-

k-(a+b)
4*x)/(k*(a+b)); 3) 1.6E(-4)*x/k*(a+b); 4) 1.6*0.0001*x/(k*(a+b)).

Bapuanrt 15

KaKue BblparkeHUs He coaep’KaT CMHTaKCUYecknx owmnbok? 1) sin(abs(0.6e3*y t)); 2) a div b/c*mod; 3)
SEF01x1.34E-02/i7_17; 4) 1_2i-exp(y)/2*t; 5) cos(3*x)+0.2.

BapuaHT 16

Bbl6epMTe BCeé NnpaBwubHblE YyTBEPXAEHUA: 1) BCe€ 4YucCnosBble BENYUHLI ONUCLIBAOTCA B pasgene
ONNCaHNA KOHCTAHT, 2) B pa3gene onncaHMA KOHCTAHT OMUCbIBAOTCA KOHCTAHTbI, MMeWwne nmA, 3) B
pa3gene onnMCaHMA KOHCTAHT MOXHO OMUCAaTb U KOHCTAHTbl, U NepemMeHHble, 4) pa3gen onncaHumA
KOHCTaHT AON1XKeH pacnosiaratbCA nepes pas3ae/iom onncaHmA nepemMeHH»bIX; 5) BE€/IMYNHbI, ONNCaHHbIE B
pa3gene onncaHnA KOHCTaHT, HE MOTyT U3SMEHUTb CBOU 3HAYEHUA.

Bapuant 17

BbibepuTe BCe NpaBW/bHble OTBETbl. MOXHO /M NPUCBOUTL: 1) Lenylo NepeMeHHY0 — BellecTBEHHOM
nepemMeHHon; 2) BELLEeCTBEHHYHO NEPEMEHHYIO — Le/Iol NepeMeHHOM’; 3) CMMBOJ/IbHYIO NEePEMEHHYI0 —
Lenon nepeMeHHon; 4) Lenyo nepeMeHHyo — byneBCKOM NnepeMeHHOoM’; 5) uenoi nepemeHHon — Lenyto
KOHCTaHTY.

BapuaHT 18



Bbibepute BCce NpaBu/bHble BapuaHTbl. [pM MCNOb30BaHUM B Nporpamme onepaTopa read Tpebyetcs
pa3fensATb YMCNOBble 3HAYEHWUS BENUYMHBbI MPU BBOAE C NOMOLLbI: 1) ToNbKO ogHoro npobena; 2)
NpPou3BOJIbHOrO KonuyectBa npobenos; 3) 3anatoi; 4) Haxatuem Knasuwm Enter; 5) HaxaTuem
Knasuwwm Tab.

BapuaHT 19

Y10 13 NnepeuncieHHbIX HUXKe BapmMaHToB byAeT BbiBeAEHO Ha 3KpaH B pe3y/ibTaTe paboTbl Nporpammobl?
var k: byte; x: real;

begin

k:=2; x:=1;

write(x:3:1, k: k, “* *’);

end.

1) 1.02*%*;2) 1.02* *; 3) 1.0 2**; 4) 1.0 2* *.
BapuaHT 20

HainguTe onepaTopbl BbIBOAA, HE COAEPHKaLLME CUHTaKCMYeCKMX olwmnbok (var k: integer; x, y: real;):

1) write (“* ¥, x:4, k, y:k:2, “*'); 2) write (¥, x, k, y*x*k:4:2, *’); 3) write (k:4:2, y:4:2, ‘*’); 4) write (‘* x-
k, y:k:2,, *); 5) write (¥, x, k:2, y:4:2, “*":5:2).

Bapuant 21

BbibepuTe Bce NpaBWAbHble YTBEPXKAEHMA. B npoueaype write Ana BeMUMH BELWLECTBEHHOro TUNa
MOKHO 3agaBaTb ¢opmat Buga A : K : M, rge A — nepemeHHasa uau BbiparkeHue: 1) K — obluee
KO/IMYeCTBO No3uuuii, oTBogumoe nog A; 2) K — KoamyecTso Nosmumii, OTBOAMMOE NOA LLeNYHo 4acTb A;
3) K n M moryT bbiTb TONbKO KOHCTaHTamu; 4) K 1 M moryT 6bITb BblpaxKeHUsiMK Lenoro tuna; 5) K —
KO/IMYeCTBO NO3ULMIA, OTBOAMMOE Noa, APo6HY0 YacTb A.

BapuaHT 22

MonpobyiiTe HaNMCcaTb CaMyo KOPOTKYO NPOrpaMmmy.

BapuaHT 23

Kakaa nporpamma m3 AByx, NpeAcTaBAeHHbIX HUXE, ABNAETCA NPaBuabHOM. MNovyemy?
program MyProgram;

begin

writeln(‘Hello, world!’);

end.

nnu

program MyProgram;



begin

xi=y+1;

end.

BapuaHT 24

ECTb I NPUYMHBI K HEBBIMOJIHEHUIO CNeAYOWEN NPOrpaMmbl?
program Short;

begin

end.

BapuaHTt 25

B TeKcTe npuBeLeHHOM HUMKE NPOrpaMMbl CogepKaTca Tpu owmnbku. McnpasbTe UX.
program OwnbKu!;

begin

summa:=6 + §;

end;

BapuaHT 26

Yemy paBHbl 3HaY€HMA NEPEMEHHbIX a U b Nocae BbINOJHEHUA NOC/ief0BaTeNbHOCTM AencTBnit: 1) a:=15
div (16 mod 7); b:=34 mod a * 5—29mod 5 * 2; 2) a:=4 * 5 div3 mod 2; b:=4 * 5 div (3 mod 2).

Bapuanrt 27

Kakune 13 cneayowmx yTBepKAeHUI HenpasuabHbl: 1) ana ananasoHa 1..260 nydiie scero noaxoaut
™n byte; 2) gna gruanasoHa 0..75000 nyywe Bcero nogxoauT Tun word; 3) ana AnanasoHa ‘a’..’z” nydwe
Bcero noaxoaut tvn char; 4) gna BewecTBEHHbIX NepemeHHbIX 0B6blMHO npumeHaeTca Tvun real; 5)

3HayeHue 32000 BxogmT B TMN integer.
BapuaHT 28

Kakolt TMn nyywe Bcero nogxoauTt ANnA AaHHbIX AvanasoHa: 6..90, 40..45, 10..65000, 0..10000? Kakow
NMAEHTUPMKATOP TUMNA ONMUCLIBAET CaMblIi LMPOKUIA AMana3oH AaHHbIX?

BapuaHT 29

Kakue 13 cneayowmx COOTHOLWEHUI HenpaBuabHbl: 1) 6.22e+02 = 622; 2) 20e-03 = 0.02; 3) 2347.6e-03
= 2.34760; 4) 0.2e+03 = 2000.0; 5) 1200e+03 = 12000.0.

BapuaHT 30

B uem oTanume npoueaypbl BbiBoga writeln ot write? 3auem ncnonblyetca GopMaTMPOBAHHbLIV BbIBOA?
YTo npowusoigeT, ecin Npu BbIBOAE YMCAOBbLIX AaHHbIX OyaeT ponyuwieHa owwubka: BMecCTo 4ucna
Nonb30BaTe/ib MPOrpammbl Cly4aiHO BBEAET APYro CMMBOJI, HAanNpumep, byKksy?



HesaBMcMMO OT HOMepa BapMaHTa 334aHuA, KaxKabl cTyAeHT 0643aH 03HAKOMMUTBLCA C OCHOBAMM
paboTbl B MHTerpmMpoBaHHoW cpege Turbo Pascal 7.0, ncnonb3ys peKoOMeHAOBaHHYK ANA AaHHOM
OVNCLUMNAMHBI y4ebHYIO NnTepaTypy, B YAacTHOCTWU, KHUry ®apoHos B.B. Turbo Pascal. — CM6.: MNutep,
2010. - 368c.
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Baok Nel ITuA 3 cemectp
Paznesn Nel OCHOBBI AJITOPUTMU3AIUN
Tunosoe 3aganue Ne4 «AJITOPUTMBI CO CTPYKTYPOU BIOKEHHBIX ITUKJIOBY

Tumn: /lomamHee 3aganue
TpynoemkocTh(00beM YacoB): 4
Temaruka: OCHOBBI AITOPUTMHU3ALUN
TumnoBble BAPUAHTHI:

BapuaHnt 1

CocTaBbTe 6/10K-CXeMy asirOPUTMa, OCYLLECTBAAIOLLErO reHepaumio uicen Mudaropa a, b, ¢ (c?=a’+b?). B
OCHOBY NONOXMUTb popmMynbl a=m?-n?, b=2mn, c=m?*+n? (m, n — HaTypanbHble uncna, I<m<k, 1<n<k,
k — naHHoe uncno).

BapuaHT 2

CoctaBbTe 6/10K-CXeMy a/firopuTMa, Peanunsylollero pacnedyaTtky Tabanubl YMHOMEHMS U CAOMKEHUA
HaTypasibHbIX YNCEN B AECATUYHOMN CUCTEME CUMC/IEHUA.

BapuaHT 3

[aHbl AeNCTBUTENbHbIE YWUCNA 01, dz .., O2. [loAy4nTb nocnedosaTenbHocTb bi, by ..., bio, TAe

b1=a1+02+... 4024, by=a > +02+... 4024, ..., b1o=a11%+a;*%+...+a4°.

BapuaHT 4
10 15
BbI4MCAUT: Z k3Z(k -m)?.
k=1 =1

BapuaHTt 5

[laHo HaTypanbHoe 4ncio n. MOMKHO v NPeacTaBuTb ero B BUAE CYMMbl TPEX KBaapaToB HaTypaibHbIX
umcen? ECAn MOXKHO, TO: a) yKa3aTb TPOMKY X, ¥, Z TaKUX HaTypasibHbIX YnCeN, YTO n=x’+y?+7%; 6) yKka3aTb
BCE TPOWKM X, ¥, Z TAKMX HaTypPasbHbIX YACEN, UTO N=x’+y’+2°,

BapuaHT 6

M3BeCTHO, 4TO Ntoboe HaTypaNbHOE YMCIO0 MOMKHO NPeACTaBUTb B BUAE CYMMbl He 6onee Yem yeTbipex
KBaApaTOB HaTypa/lbHbIX YMCEN WAKM, 4TO TO >Ke camoe, B BMAE CYMMbl 4YeTblpex KBaApaTos
HeOoTpULIATE/IbHbIX LeNbixX uncen. [laHo HaTypasbHOE YMCAO N; yKa3aTb TakMe HeoTpULaTeNbHbIe Lie/ble
X, Y, Z, t, UuTO N=x?+y*+2%+t2,

BapuaHt 7
100 50 0060
Bbluncaunte: a) ZZ—Z, 6) ZZSIn(I?’ +j%).
i1 ja 1+ ] i=1 j=1

BapuaHT 8



100 100 ' 100 i

BblumcnuTe: a) ZZ —i+l ; 6) ZZ

el B —11—12 j+i
BapuaHT 9
n
[laHo HaTypanbHoOe Yo N. BblumcanTs: Zk (k+D-...-k?.
k=1
BapuaHT 10
n n
. X+ K
[aHbl HaTypaNbHOE YMCAO0 N, AENCTBUTEIBHOE YNCNO X. BbIUMCAUTD: z Z— )
keim—k M
Bapuant 11

[aHo HaTypanbHOe 4YMCNO N, Uenble Ynucna ai, dz .., Oz, bi, bz .., bn. Cpegu ai, 4y .., 025 HeT
NMOBTOPAIOLMXCA YNCeN, HET UX U cpeau bs, by, ..., by. NOCTPOUTL NepeceyeHne NocaeaoBaTeIbHOCTEN gy,
az .., Oz W by, by .., bn, T.e. NOAY4YUTb B KaKOM-HMBYAb NopAaaKe Bce 4ucna, NPUHaANeskalme
nocneaoBaTeNbHOCTU dy, 3, ..., 025 U NOC/IEA0BATENIbHOCTU by, by, ..., by OAHOBPEMEHHO.

BapuaHT 12

[aHbl uenble ynucna ai, 0z ..., d, (B 3TOM NOCNeAOBaTENbHOCTM MOTYT BbiTb MOBTOPAIOLIMECA YNEHbI).
MonyunTb BCE UMCNa, KOTOPble BXOAAT B NMOC/Ae40BaTeNbHOCTb MO OAHOMY Pasy, a TaKXe HalWTW YyMcio
Pa3IMYHbIX YIEHOB MOC/Ie40BaTE/IbHOCTY.

Bapuant 13

[aHbl uenble yiacna m, ai, da, ..., Oz. HallTM TpU HaTypanbHbiX Yncna i, j, k, Kaxgoe U3 KOTOpbIX He
npesocxoauT 20, Takue, 4To a+a+ai=m. ECn Taknx yncen HeT, To coobWnTL 06 STOM.

Bapuant 14

[aHbl gelcTBUTENbHbIE YACNA X, Vi, V2, ..., Y25. B NOCNen0BaTeNbHOCTU Vi, Vo, ..., Y25 HANTU ABa YneHa,
cpefHee apndpmeTmyeckoe KOTopbIX 6anMKe BCEro K X.

BapuanTt 15

[aHbl uenbie Ynucna ax, az, ..., dse. Mycte M — Hanbonbluee, @ m — HaUMeHbLUee U3 di, d, ..., G3o. [ONYYUTB
B MOpsAflke BO3pacTaHWs BCe LUeNble uyucia M3 WHTepBana (m, M), KOTopble He BXOAAT B
nocnenoBaTeNbHOCTb 0y, A, ..., A30.

BapuaHT 16

JaHbl nNAaTb Pa3/INYHbIX Lenbix 4ncna. Halitu cpean HUX ABa 4ncna, moaysib Ppa3sHOCTU KOTOPbIX MMeEET
Hanbobliee 3HaYeHMe.

BapuaHt 17



[laHbl Lenble Ynucna ai, a, ..., dn. [NA Kaxkaoro us yncen, BXoAALMX B NOCAEA0BATENbHOCTb A1, Ay, ..., O,
BbIACHUTb CKOJ/IbKO pa3 OHO BXOAMT B 3Ty MNOC/AEA0BaTE/IbHOCTb.

BapuaHT 18

JaHbl cemb Pa3/INYHbIX LUEeNbIX Yncen. Haiitu cpean HUX gBa 4uncna, moay/sib Pa3sHOCTU KOTOPbIX MMEET
HanmeHbllee 3Ha4YeHune.

BapuaHT 19

[aHbl uenvle Ynucna as, az, ..., An Vi by, by, ..., by. BepHO 1K, 4TO 3TU ABE NOCNEA0BATE/NbHOCTU OT/INYAKOTCA
He 6onee Yem NOPALKOM CAeA0BaHUA YNEHOB?

BapuaHT 20

[aHo HaTypanbHOE YMC/O @, Bblpaxalowee naowaab. HaliTu Bce NPAMOYronbHUKN, NAOLWAAb KOTOPbIX
paBHa @, @ CTOPOHbI BblpaeHbl HAaTYPaNbHbIMKN YMCAAMM.

Bapuanrt 21

CKONbKO MOXHO KynuTb ObIKOB, KOPOB W TENAT, ecan NAat1Tb 3a 6bika 10 py6., 3a Koposy — 5 py6., 3a
TeneHka — 0,5 py6., ecnm Ha 100 pybneit Hago KynuTb 100 rosioB cKoTa.

BapuaHT 22

Haintn umndpsbl, obpasyolume YeTbipexaHadHble uncna abced (a, b, ¢, d — umudpbl Yncna, npuyem mexxay
HUMU HET COBNAAEHWI), ONA KOTOpPbIX BbINOAHAETCA ycnosue: ab-cd=a+b+c+d. Opyrmmu cnosamu,
pPa3HOCTb YMCe, COCTAaBAEHHbIX U3 CTAPLUMX UMP YMCNA U U3 MNAALLINX, paBHA cymme Lmdp uncna.

Bapuanrt 23

[aHo Tpex3HayHoe 4yncno. HaiTtn BCce TPEX3HAa4YHble YNCNa, COCTOALLNE U3 TEX XKe Ll,Md)p, 4YTO U 3adaHHOE
4yncno.

BapuaHT 24

[aHo Tpex3HayHoe uuMcno. HalTm Bce TpexsHauHble 4YMCAa, pPaBHble cpeaHemy apudmeTUyeckomy
3HAYEHMIO BCEX TPEX3HAUYHbIX Yncen (BKAtoYaa AaHHOE), MMEoLLMX TOT e UundpoBoi cocTas.

BapuaHT 25

[aHbl AeACTBUTENbHbIE YNUCNA T3, Oy, ..., Q10 W b1, by, ..., bo. MONYUNTb AeUcCTBUTENBHYIO MaTpuuy C(20,
10), KaxAaplii anemMeHT KoTopoW ¢;j= a;/(1+/bi/), rae i — HOMep CTPOKM MaTpuLbl, j — HOMep ee cTonbua.

BapuaHT 26

[JaHbl uenble yucna ai, az as. NoayumTs LenoumcaeHHyto matpuuy B(3, 3), ana KoTopoi bij=a;- 3aj, rae i
— HOMEep CTPOKM MaTpuLbl, j — HOMep ee cTonbua.

BapuaHT 27

MonyunTb LenoumcaeHHyto matpuuy A(10, 12), ana KOTopow a;; =i + 2j, rae i — HoOMep CTPOKM MaTpuLLbl, j
— HoMep ee cTonbua.



BapuaHT 28

[aHo HaTypanbHoe Yncio n. MonyunTb AeNCTBUTENbHYIO KBagpaTHYO MaTpuuy A(n, n), ona KOTOPOW g
=1/(i+j), raei,j—Homep CTPOKM 1 cTON6LA COOTBETCTBEHHO.

BapuaHT 29

[aHo HaTypanbHoe uncno n. MonyunTb OEWCTBUTENbHYIO KBagpaTHYo matpuuy A(n, n), ona KOTopoW

sin(i+ j), i<

a; =141, =]
e ..
arcsin ——, i > j
20+ |
BapuaHT 30
MonyuynTb AENCTBUTENbHYIO KBaapaTHYO maTpuuy A(7, 7), nepBas CTpoKa KOTopoi 3agaetca ¢dopmynoi
. 3
aij=2j+3(i=1 2 3,.., 7), BTOpas cTpoKa 3agaetca Gopmynoi a; =] —2—1/_ (i=123..,7),a
+1/]

Kax4aAa cnegyruaa CTpoKa eCTb CyMmMa AByX npeablaywmx.
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Baok Nel ITuA 3 cemectp
Paznesn Nel OCHOBBI AJITOPUTMU3AIUN
Tunosoe 3axanue Ne3 «AJIropuTMbI UKINYECKON CTPYKTYPhI»

Tumn: /lomamHee 3aganue
TpynoemkocTh(00beM YacoB): 4
Temaruka: OCHOBBI AITOPUTMHU3ALUN
TumnoBble BAPUAHTHI:

BapuaHnt 1

MmeeTcs cepust USMEPEHUI 31eMEHTOB TPeYrobHUKaA. [Pynnbl 3/1IEMEHTOB NPOHYMEPOBAHbI. B cepum B
NPOM3BOJIbHOM MOPAAKE MOTYT BCTPEYaTbCA TaKue rpynmnbl 3/1IEMEHTOB TPeyrosibHUKa: 1) ocHoBaHMWe U
BbICOTa; 2) ABE CTOPOHbI M Yroa Mexay Humu; 3) Tpu cTopoHbl. Paspabotath 610K-CXemy aaroputma
3aZlaun, KOTopas 3anpalivBaeT HOMEpP rpPynnbl 3/1€MEHTOB, BBOAWUT COOTBETCTBYIOLLME 3/1EMEHTbI U
BblYMCAAET NAOWAAb TPEYro/bHMKA. BbluMcAeHUs NpeKkpaTUTb, eC/IM B KaYecTBe HOMepa rpynnbl BBeAeH
HYb.

BapuaHT 2

HauaB TpeHWpoOBKM, CNOpPTCMEH B MepBbll AeHb npobexan 10 Km. KaxKabll AeHb OH yBennvmBan
OHeBHYI0 HOpMy Ha 10% oT Hopmbl Npeablayliero AHA. Kakon cyMMapHbIN NyTb NPOGEXKUT CNOPTCMEH
3a 7 gHen?

BapuaHT 3

OpgHoKneTo4YHan ameba Kaxkgble 3 Yaca AenuTca Ha 2 KneTkn. Onpenenntb, CKoNbKo ameb byaeT yepes
3,6,9, 12, ..., 24 yaca.

BapuaHTt 4

OKONO CTEHbl HAKJAOHHO CTOUT Masika AANHOM x M. O4UNH ee KOHel, HaXo4MTCA Ha PacCTOAHUM y M OT
cTeHbl. OnpenenvTb 3HaAYeHME yria o Mexay Majikod W MOMOM [ANA 3HAYeHu x=k m u v,
M3MeHsALWerocsa ot 2 o 3 M ¢ warom h m.

BapuaHTt 5

CKONbKO MOKHO KynuTb ObIKOB, KOPOB M TeNAT, NAaTA 3a 6bika 10 py6., 3a Koposy — 5 pyb., a 3a TeneHka
—0,5 py6., ecnn Ha 100 py6. Hago KynuTb 100 ronos ckoTa.

BapuaHT 6

MpoBepuUTb yTBEPKAEHME: «Pe3yibTaTaMu BbluMCNEHUI No popmyne x*+x+17 npu 0 < x < 15 aBaaoTCA
npocTbie Yncna». Bce pesynbTaTthl BbIBECTU HA IKPaH.

BapuaHTt 7

MpoBepuTb yTBEpXKAeHMe: «PesynbTaTaMm BblYUCAEHNIA NO dpopmyne x*+x+41 npu 0 < x < 40 asnaoTcA
npocTble Yncna». Bce pes3ynbTathbl BbIBECTU HA SKPaH.

BapuaHTt 8



CocrasbTe 6/10K-CXeMy anroputma, obecneunsaroLLero reHepaLmio NPOCTbIX YNCEN; B OCHOBY MOJIOXKUTb
dopmyny 2x2+29 npn 0 < x < 28.

BapuaHTt 9

CocTaBbTe 6/10K-CXeMy anroputma, 06ecrneynBaloLLero reHepaumio NPOCTbIX YNCEN; B OCHOBY MONOKUTb
dopmyny (2%+1)/3 npn 1 < x < 36.

BapuaHT 10

EXXemecayHaa CTMNeHAMA cTydeHTa coctaBnseT A pyb6., a pacxodbl Ha NPOXMWBaHME NpPEBbILWAOT
cTMNeHauo n cocTaBnsatoT B py6. B mecal. POCT LeH exemecA4YHO yBenmMumBaeT pacxodbl Ha 3%.
PaccuntaTb cymmy feHer, KOTOpyl HeobxoAMMO eAUHOBPEMEHHO MOMNPOCUTb Yy poauTenei, ytobbl
MOKHO 6bIN0 NPOXKUTL yuebHbI roa (10 mecaues), MCNO/b3yA TOIbKO 3TU AeHbMM U CTUMNEHAMIO.

BapuaHT 11

Haitu cymmy Bcex n-3HauHbIX Yncen (1 <x<4).

BapuaHT 12

HainT cymmy Bcex n-3HauHbIX Yncen, KpatHbix k (1 £ x < 4).

BapuaHT 13

HaliTn Hanbonbllee 3HaYEHNE OTHOLLEHWA TPEX3HAYHOTO YMCaa K cymme ero umop.
BapuaHT 14

BbluMCANTb KOIMYECTBO TOYEK C Leo4YnCneHHbIMMN KOOpANHATaMU, HaxoaAaWmnXcAa B Kpyre pagnycom R
(ueHTp Kpyra coBnagaeT c Ha4a/IOM KOOPAMHAT).

Bapuanrt 15

HaneuataTb B BO3pacTalollem MOpAAKe BCe LeNble TPexaHayHble 4ucaa, B 3anucu KOTOPbIX HeT
OAMHAKOBbIX LMbp.

BapuaHT 16

CocTtaBuTb bONOK-CXeMy anroputma peweHua pebyca APYF — TYPOA = 2727 (pa3nunuyHble OYKBbI
0603HayatoT pasnyHble LMdpbl, cTapasn Lmudpa — He Hyb).

Bapuant 17

CocTaBuTb 610K-Cxemy anroputma peweHusa pebyca KOT + KOT = TOK (pasnnyHble 6yKBbl 0603HavatoT
pasnunuHble uMdpbl, CTapwasn undpa — He Hyb).

BapuaHT 18

[aHo HaTypanbHoe uucno n. Bblumcauts: a) nl;  6) (1+1i2j-£1+ 2—12j£1+ij, B)
1 1 1
- + — - +...+— - .

sinl sinl+sin?2 sinl+...+sinn




BapuaHT 19

[aHbl AeNCTBUTEIbHOE YMCIO @, HaTypanbHoe uucno n. Bolumcauts: a) a-(a+1)-...-(@a+n-1); 6)

1 1 1 1 1 1 1
) =ttt

—+ +...+ ;B 5
a a-(a+) a-(@+d-...-(a+n a a° a a
rfa-(a-n)-(@a—2n)-...-(a—n?).
BapuaHT 20
Bbiumcauts: (1+5sin 0.1) - (1+5sin 0.2) -...- (1+sin 10).
BapuaHT 21

5 x5 xT x? oy B
[aHo gencreutenbHoe ymcno x. Belumcnntp: X ——+———+———+ —,

3 5 79 11 13

BapuaHT 22

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

[aHo pencTBUTENBHOE YMCAO X. BbluMCcAnTb:

BapuaHT 23

[aHo pencteuTensHoe uncio a. Hantu: a) cpeam umcen 1, 1+1/2, 1+1/2+1/3, ... nepsoe uncno, 6onbliee
a; 6) Takoe HaumeHbLee n, yto 1+1/2+..+1/n>a.

BapuaHT 24

[laHbl  peiicTBWTenbHble  uucna X, @,  HaTypanbHOe  4ucio N BbluMCAUTD:
2 2 2
((...((x+a)°+a)" +...+a)" +a (B np1MBeAEHHOM BbIPAKEHUM NEPEeS, X 3aNnUCaHO N OTKPbIBAKOLLMXCA

CKOBOK).

BapuaHT 25

[laHbl  HaTypanbHOe n, AeiicTBUTenbHoe x. Bblumcantb: a) SN X+SiN2X+..+Sin"X; 6)
yp

sin X +sin X* +...4+sin x"; 8) SN X+SiNSiN X+...+SiNsiN...SiN X (8 nocregHem cnaraemom
dYHKUMA sin noBTOpAETCA n pas).

BapuaHT 26

[aHbl gecTBUTENbHbIE YNCna a, h, HaTypanbHoe Yncno n. Boluncauts: fla)+2f(a+h)+2f(a+2h)+...+2f(a+(n-
1)h)+f(a+nh), rpe f(x)=(x*+1)cos?x.

BapuaHT 27

[aHo HaTypasibHOE UMC/IO0 N. a) CKOMbKO Undp B uncne n? 6) yemy pasBHa cymma ero uudp? B) HaliTu
nepsyto uMdpy yucna n; r) HalMTM 3HaKouyepeaywolyoca cymmy uuébp uyucna n (NycTb 3anucb n B
[eCATUHHOMN CUCTEME eCTb OkOl.1...0l0; HAWTM Ok - Otk +...+ (-1)¥aL).

BapuaHT 28



[laHo HaTypanbHOE YMCAO0 N. a) BbIACHWUTb, BXOAUT An undpa 3 B 3anmch yncna n’? 6) nomeHATb NOPAA0K
umdp uncna n Ha obpaTHLIN; B) NepecTaBMTb NEpPBYO M NOCAeAHIO LUdPbI YnCcaa n; T) NnpunucaTtb nNo
eAMHMLE B HAYa/o M B KOHeL, 3anu1cy y1cna n.

BapuaHT 29
MNycTb ao=1; ar=kar.1+1/k, roe k=1, 2, 3,.... laHo HaTypanbHOe Yncno n. NMony4nTb an.
BapuaHT 30

i+1.
i2+1

Myctb vi=v>=0; v3=1,5; V; = Vi, —V,

iio *Vi_g, =4, 5, .... [JaHO HaTypa/ibHOE YMCNo N, Npuyem n > 4.

MonyunTs vp.
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Baok Nel ITuA 3 cemectp
Paznesn Nel OCHOBBI AJITOPUTMU3AIUN
Tunosoe 3aganue Ne2 «AJITopuUTMBI pa3BETBISIONICHCS CTPYKTYPBI»

Tumn: /lomamHee 3aganue
TpynoemkocTh(00beM YacoB): 4
Temaruka: OCHOBBI AITOPUTMHU3ALUN
TumnoBble BAPUAHTHI:

BapuaHnt 1

[aHbl TPU AEACTBUTENbHbIX YACNa. BO3BeCTM B KBaApaT Te U3 HMX, 3HAaUYEHUA KOTOPbIX HeoTpuLUaTe bHbI,
M B YETBEPTYIO CTeNeHb — OTPULLATE/IbHbIE.

BapuaHT 2

[aHbl ABa yrna TpeyroibHMKa. OnpeaenunTtb CyWwecTBYeT M TaKoW TPEYronbHUK, U eciu Aa, To byaer am
OH NPAMOYTO/IbHbIM.

BapuaHT 3

Ha nnockoctn x0y 3agaHa CBOMMM KoopAuHaTamu ToudKa A. YKasaTb, rae OHa pacnonoxeHa (Ha Kakoi
OCW U/IM B KAKOM KBagpaHTe).

BapuaHTt 4

MocunTaTb KOANYECTBO OTPULLATE/IbHBIX YMCEN Cpeam Yucen a, b, c.
BapuaHTt 5

MoacunTaTh KONNYECTBO LLENbIX YUCEN Cpeam umcen 3, b, c.
BapuaHT 6

Ycnyru TeneoHHONM CETU ONNAYMBAKOTCA MO CAeAylOLEeMY NPaBMAy: 3a PasroBoOpbl 40 A MUHYT B mecsl,
— B py6., a pasroBopbl CBEPX YCTaHOB/IEHHOW HOPMbI onnaymBatoTca M3 pacdeta C py6. 33 MUHYTY.
BbluMCAWUTL NAATy 3a NO/Ib30BaHME TeNepOHOM AN BBEAEHHOIO BPEMEHM Pa3rOBOPOB 3a MecsLL.

BapuaHt 7

lpy30BOI aBTOMOBUAL BbleXan U3 OAHOIO rOPoAa B APYroi CO CKOPOCTbio Vi KMm/U. Yepes t u B 3TOM ke
HanpaB/eHUN Bblexan /NEerkoBol aBTOMOBMAb CO cKopocTbio Vz KM/4. OnpegenvTb, AOFOHWUT Au
Nerkosoii aBTomob6ub rpy30Boit Yepes t; 4 Noc/e CBOero Bblesaa.

BapuaHT 8

OnpeaennTb NPaBUAbHOCTL AaTbl BBeAEHHOW € KnasmuaTypsbl (umcno — ot 1 go 31, mecay, — ot 1 go 12).
Ecnu BBeAEHbI HEKOPPEKTHbIE AAHHbIE, TO COOOLWNUTL 06 3TOM.

BapuaHT 9

Puc pacdacoBaH B gBa nakeTa. Macca nepBoro — m Kr, BTOPOro — n Kr. OnpeaennTb: a) Kakoi nakeTt
TAXKenee — nepsblii UAK BTopoi; 6) maccy 6onee TaXKeNoro nakera.



BapuaHT 10

Onpefenvtb BO3PACTHYIO TPYMNy 4YenoBeKa: AOWKOJbHUK, YYEHMK, PabOTHWMK, neHcuoHep. Bospact
BBOAMTCSA C KNaBMaTypbl.

Bapuant 11

K ¢uHany KoHKypca nyywero no npodeccun «Crneumannct 3ieKTPoHHOro odpuca» 6binmM AONyLLEHDI
Tpoe: NBaHosB, MNMeTpos, Cngopos. CopeBHOBAHUA NPOXOAUAN B TPW Typa. MiBaHOB B nepBom Type Habpan
m1 6an108B, BO BTOPOM — N1, B TPETbEM — P1. MeTPOB — My, N2, P2 COOTBETCTBEHHO; CMAOPOB — M3, N3, Ps.
OnpepaennTtb cKobKo 6annos Habpan nobegutens.

BapuaHT 12
Haliti max(min(a, b), min(c, d)).
Bapuant 13

[aHbl yeTbipe ToUKM Ai(X1, Y1), Ax(X2, V2), As(Xs, y3), Aa(Xs, ya). ONpegenntsb, ByayT M OHWU BepLUMHAMMU
napannenorpamma.

BapuaHT 14

[aH Kpyr pagnyca R. Onpeaenntb, NOMECTUTCS NN NPABUAbHbIA TPEYrosibHUK CO CTOPOHOM A B 3TOM
Kpyre.

Bapuanrt 15

[JaHo 4yncno x. HaneyataTb B nopAgKe BO3pacTaHWA uyucna: sinx, cosx, Inx. Ecnun npu Kakom-nnbo
3Ha4YeHUN X HEKOTOPbIE U3 Bblpa)-KEHVlﬁ HE MMEeIOT CMbIC/1a, BbIBECTU COO6U.I,EHM€ 06 aTom U CpaBHMBATb
3Ha4YeHUA TOZIbKO TEX, KOTOPbIE MMEKOT CMbICA.

BapuaHT 16

OcyLLecTBUTb NepeBos BE/IMYMHBLI Yrla M3 PaguaHHON Mepbl B FpagyCHylO mepy M HaobopoT. B
aNropuTMe O0KHO 3anpallMBaTbCA, KAKOW NepeBos HYKHO OCYLLECTBUTb, U BbIMOJHATLCA YKa3aHHOEe
nencreme.

BapuaHT 17

B Hebockpebe N 3Taxkeil M BCEro OAMH NOAbLE3A; Ha KAKAOM 3TaxKe Mo 3 KBapTupbl; NPT MOXKeT
OCTaHaB/IMBATbLCA TO/IbKO Ha HEYETHbIX 3TaxKax. Yenosek cagutcs B MOT M HabMpaeT HOMep HYKHOW
emy KBapTupbl M. Ha KaKol aTax 40/IKeH A0CTaBUTb NPT naccaxkmpa?

BapuaHT 18

M3BECTHO, YTO U3 YeTbIpex YMCen ai, az, as M as O4HO OTIMYHO OT TPeX APYrMX, PaBHbIX MexAay coboi.
MpPUCBOUTb HOMEP 3TOTO YMCa NepemeHHOoM N.

BapuaHT 19

CoctaBUTb B/1I0K-CXEMY anroputMa MpPOrpamMmmbl, KOTopas no napost byaeTr onpenenaTb YPOBEHb
[0CTyna COTPYAHMKA K CEKpeTHON MHbopMauumn B 6ase gaHHbIX. [ocTyn K 6ase MMEOT TO/bKO WecTb
YyenoBeK, Pa3buTbix Ha TPW rPyNnbl No cteneHn goctyna. OHM UMerT cnegytolwme naponu: 9583 n 1747



— AoctynHbl moayam 6a3 A, B, C; 3331, 7922 — poctynHbl moaynu 6a3 B, C; 9455, 8997 — pgoctyneH
moaynb 6asbl C.

BapuaHT 20

B 9BM nocTynatoT pesy/nbTaTbl COPEBHOBAHMIA NO NAABaHUIO 1A Tpex cnopTtcmeHos. CocTaBuTb 6/10K-
CXEMY anropuMTMa MpPOrpaMmmbl, KOTOpas BblOMpaeT NydlmMi pesynbTaT M BbIBOAMT €ro Ha 3KpaH C
coobuieHnem, 4to 3To pesynbTaT nobeanTens sansbisa.

BapuaHT 21
Mo KoopaMHaTam BepPLUMH YeTbIPexyrosibH1UKa onpeaenuTb, BbiMyKbl OH UK HET.
BapuaHT 22

HaHbl genictBuTenbHble Yncna a, b, ¢ (@ > 0). MonHocTbio MccnenoBaTb GUKBAAPATHOE ypaBHEHWE
ax*+bx?*+c=0 (ecnu AeNCTBUTENbHBIX KOPHEN HET, TO A0/IXKHO BbITb BblAaHO co0bLeHNe 06 3TOM, MHaye
HalTW AENCTBUTENIbHbIE KOPHU, COOBLLMB, CPeAN HUX Pa3/IMYHbIX).

BapuaHT 23

Onpepenutb, 6yayt nm npamble Aix+Bi1y+Ci=0 n Ax+B,y+C,=0 nepneHanKynapHbl. Ecin HeT, To HalTu
Yron mexay HUMU.

BapuaHT 24

. . ax+by=c,
PewnTb CUCTEMY JIMHEUHDbIX YPaBHEHUMN!
a,Xx+b,y=c,.
BapuaHT 25

HaiTn KoopamHaTbl TOYEK nepecedeHuns npamon y=kx+b 1 okpyxHocTn paguyca R ¢ LeHTpom B Havane
KOOpPAMHAT. B KaKMX KOOPAMHATHbIX YeTBEPTAX HaxoA4ATCA TOYKM nepecevyeHua? Ecam  Touyek
nepecevyeHuns HeT UM NPAMAA KaCaeTCA OKPYKHOCTH, BblAATb COOTBETCTBYOLL e coobLeHume.

BapuaHT 26

Mo BBeAEHHOMY HOMepY eaANHULbI M3MepeHus (1 — aeunmeTp, 2 — KUAOMETP, 3 — MeTp, 4 — MUANUMETD,
5 — CaHTMMETp) U ANnHe oTpe3Ka L BblAaTb COOTBETCTBYOLLEE 3HAYEHME A/IMHbI OTPE3Ka B MeTpax.

BapuaHT 27

Mo BBegeHHOMy Homepy roga (1 — 3uma, 2 — BecHa, 3 — nieTo, 4 — OoceHb) BblAaTb COOTBETCTBYHOLWME
3TOMY BPEMEHMW roZa MecALbl, KOJIMYECTBO AHEN B KaXKA0M U3 MeCALLEB.

BapuaHT 28

MmeeTcs NpoHyMepoBaHHbIM CNUCOK aeTanei: 1) wypyn, 2) raika, 3) BuHT, 4) reo3ab, 5) 6oaTt. Mo
HOMepy AeTann BbIBECTM Ha 3KPaH ee Ha3BaHue.

BapuaHT 29

[aHbl 4eACTBUTE/IbHBIE YNCAA X, Y, Z. Bblumcantb min?(x+y+z/2, xyz)+1.



BapuaHT 30

[aHbl ABa AENCTBUTENbHbIX YMCNa. 3aMEHUTb MepBOe YMCAO HYyNeM, eCIM OHO MeHblle MAU PaBHO
BTOPOMY, M OCTaBUTb Yncaa 6e3 U3sMeHeHUs B MPOTUBHOM C/yyae.
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Baok Nel ITuA 3 cemectp
Paznesn Nel OCHOBBI AJITOPUTMU3AIUN
Tunosoe 3axanue Nel «ANropuT™Mbl IMHEHHOW CTPYKTYPBD»)

Tumn: /lomamHee 3aganue
TpynoemkocTh(00beM YacoB): 4
Temaruka: OCHOBBI AITOPUTMHU3AIUH.
TumnoBble BAPUAHTHI:

BapuaHnt 1

CMelaHbl Vi IUTPOB BOAbl TemnepaTypbl t; C vV, AMTpamuM BoAbl TemnepaTtypbl t,. HaliTm obbem u
TemnepaTtypy obpasoBaBLLEicA CMECH.

BapuaHT 2
Onpezenvtb NnepMmeTp NPaBUJIbHOrO N-YroJibHMKA, OMMCAHHOTO OKOJIO0 OKPYXKHOCTM paanyca R.
BapuaHT 3

TpeyronbHUK 3a4aH BeMYMHAMM CBOMX YI/I0B U PAAMyCcOM OMUCAHHOM OKPYKHOCTWU. HalTi CTOpPOHbI
Tpeyro/ibHMKa.

BapuaHT 4

Onpefenvtb Bpema, yepes KOTOpPOe BCTPETATCA ABa Tefa, PaBHOYCKOPEHHO ABMXKYLLMECH HaBCTpedy
APYT APYrY, €CNN U3BECTHbI MX Hauya/ibHbIE CKOPOCTU, YCKOPEHUA U Hauya/IbHOE PaCCTOAHME MEXAY HUMM.

BapuaHTt 5
Haitu nnowaab paBHOOOKOM TpaneLmmn ¢ OCHOBaHMAMM a U b 1 yrnom d npu 6oabLIEM OCHOBAHUM A.
BapuaHT 6

TpeyronbHUK 33faH OJMHAMKW CTOPOH. HalTu: a) AAuHbI BbICOT; 6) AAMHBI MeauaH; B) ANMHbI
BUCCEKTPUC; T) paanyC BNUCAHHOM N ONUCAHHOM OKPYXKHOCTEN.

BapuaHt 7

TpeyroNbHUK 3afaH KOOpAMHATaMM CBOMX BepLUMH. HaliTu: a) nepumeTp TpeyronabHuWKa; 6) naowasb
TpeyrosibHUKa.

BapuaHTt 8

[aHo pericTBUTENbHOE YMCNO X. He MONb3yacb HUKAKMMKM APYTMMU apnudMeTUYECKMMU Onepaumusamum,
KPOME YMHOMEHUA, CIOXEHMA U BbIUUTaHMA BbIMMCAUTL 2X*-3x3+4x2-5x+6. Pa3peluaeTca MCnosib30BaTh
He 6onee YeTbIpex YMHOKEHUIN U YETbIPEX CNONKEHWUIA U BbIYUTAHUIA.

BapuaHT 9
BblBECTM Ha 3KpaH NepBble YeTbipe CTENEeHM YMUcaa .

BapuaHT 10



BbIUMCAUTb BbICOTbI TPEYTroNbHMKA CO CTOPOHaMM a, b, c.
Bapuant 11

NaHbl neicTBUTENbHbIE uMcna X, Y. He no/ib3yAcb HUMKAKMMM OMNepauuaAMM, KPOME YMHOMEHMUS,
CNOXEHUA M BblUMTaHMA,  BbIUMCAUTb  3X%y2-2xy2-7x%y-4y*+15xy+2x%-3x+10y+6.  Pa3pelaeTtca
MCMNONb30BaTh He 60s1ee BOCbMMU YMHOMEHWUI 1 BOCbMU CNOMKEHWI U BbIYUTAHUIA.

BapuaHT 12

BblYMCANUTD NYTb, NPONAEHHbIN NOAKON, €CN ee CKOPOCTb B CToAYel Bode V KM/4Y, CKOPOCTb TeueHus
pekun Vi KM/u, Bpems ABMMKEHUA No 03epy t1 4, a NPOTUB TeYeHUA Pekn — tr 4.

BapuaHT 13
TpeyronbHWK 3a4aH CTOPOHamu a, b, c. HaiTn paanyc oKpyHOCTU, BAIMCAHHOM B TPEYrOJIbHUK.
BapuaHT 14

Onpenenntb BO CKONIbKO pas Maolagb Kpyra pagumyca R 6o/blue naowaamM CermeHTa, OTCeYEeHHOro
XopAaon ganHom A.

BapuaHnrt 15

Opr)KHOCTb BNMnCaHa B KBaApaT 3aAaHHOV1 naowaan. Hantn naowaab KBagparta, BMMUCAHHOIO B 3Ty
OKPY*KHOCTb. BO CKO/IbKO pa3 naowaib BAMCAHHOIO KBaApaTa MeHblue Naowaam 3aAaHHOI’0?

BapuaHT 16

[aHo pevicTBUTENbHOE YMCNO A. He Nosib3ysAcb HUKAKMMU APYrUMU apuPpmeTUYeckMMn onepaumusamu,
KpOMe YMHOXeHMus, nonyuntb: a) a* 3a ase onepaumu; 6) a® 3a Tpu onepaumu; B) a’ 3a yeTbipe
onepauuu; r) a® 3a Tpu onepauuu.

Bapuant 17
3a4aH BEKTOP C KoopAnHaTamM (X, Y, z). HalTu yribl HAK/NIOHa 3TOro BEKTOPA K KOOPAUHATHLIM OCAM.
BapuaHT 18

[aHo pevicTBUTENbHOE YNCNO A. He Nosb3ysAcb HUKAKMMU APYrUMU apnudpmeTUYecKuMn onepaumusamu,
KpOMe YMHOMEeHUs, NoayumnTh: a) a’ 3a yeTbipe onepauuu; 6) a'® 3a ueTbipe onepaumu; 8) a'® 3a naTb
onepauui.

BapuaHT 19

3afaHbl ABa BEKTOPA C KOOPAMHATaMMU (X1, Y1, Z1) U (X2, Y2, Z2). ONpeaenunTb yron mexay BEKTOpamu.
BapuaHT 20

HaiiTu BCe yrabl Tpeyro/ibHMKa co CTOpoHamu a, b, c.

BapuaHrT 21

[aHbl TMNOTEHy3a M KaTeT NPAMOYroNbHOIO TPeyronbHUKa. HaliTM BTOpOI KaTeT M paauyc BNUCAHHOM
OKPYKHOCTH.



BapuaHT 22

[aHo pevicTBUTENbHOE YMCNO A. He Nosb3ysAacb HUKAKMMU APYrMMU apnudmeTUYeckumy onepaumuamuy,
KPOMe YMHOXeHus, nonyunTb: a) a'® 3a natb onepauumii; 6) a?! 3a wectb onepaunii; 8) a?® 3a wectb
onepauuii; r) a® 3a wecTb onepawmin.

BapuaHT 23

OnpeaenvTb AanbHOCTb NOMETa TENA, 3aMyLLEHHOrO C Ha4anbHOM CKOPOCTbIO Vo € BbICOTbI h nog yrnom o
K FOPU30HTY, NpeHebperas conpoTUBIEHNEM BO3AyXa.

BapuaHT 24

[aHo pelicTBUTENIbHOE YMCNO X. He Nonb3ysicb HUKAKMMU pYyriMMKU apudMeTUYECKMMK onepaumusamm,
KPOME YMHOMEHUA, CNOMEHUA U BblYMTaHUA, BbIMUCANTL 1-2x+3x%-4x3 n 1+2x+3x*+4x3. Paspeluaerca
MCNONb30BaTb He 60s1ee BOCbMM OMNepPaLLUit.

BapuaHT 25

NaHo aeincTBuTenbHOE YMCNO a. He Nonb3yacb HUKaKUMKU APYrMMU apudpMeTUYecKMMM onepaumuamm,
KpoMme YMHOXeHua, nonyumnts: a) ad n all 3a yetbipe onepaumu; 6) a* n a?° 3a naTb onepaumii; 8) a° n a'®
3a NATb onepauun.

BapuaHT 26

Haitn cymmy uneHoB apudmeTMYecKon nporpeccuu a, a+d, ..., (n-1)d no AaHHbIM 3HaYeHuMAM a, d, n.
Bapuanrt 27

MomeHaTe MecTammn 3HaYEHMA NEePEeMEHHbIX X U1 Y.

BapuaHT 28

[laHo JeicTBUTeNbHOE YMCAo a. He nonb3yAacb HUKaKMMMK APYrMMU apupMeTUHeCKMMM onepaumuamm,
KPpOMe YMHOMeHMsa, nonyunTb: a) a° un a'® 3a natb onepauuii; 6) a2 a°, a'’ 3a wectb onepaumii; 8) a%, a'?,
a?8 33 wecTb onepauuii.

BapuaHT 29

3agaHa OKpYKHOCTb paanyca R, LEeHTP KOTOPOI Pacrno/oXKeH B Havane KoopauHaTt. HaliTu KoopauHaTbl
TOYEK NepeceyeHnn OKPYHKHOCTU C NPAMOM Y = X.

BapuaHT 30

a C o o
JaHbl age 06bIKHOBEHHbIE p,po6|/| E n E Hantn yncantenb M 3HameHaTenb ,El,p06l/|, nony4yeHHoOU B

pesy/bTaTe AefieHnn nepBoi g4pobu Ha BTOpYIO.



Jk3ameH (4 cemectp).pdf

IIpomexyTounas arrecranusi Nel
3aueT (3 cemecTp)

Cemectp: 3

Bua xontpous: 34

Bomnpocnr:

1. Anroputmmsauma n TpeboBaHUA K anropuTmy.

2. BbluMCAUTL 3HAYEHUe PYHKUMK Z = (X +V)/y, ¥ = sin(nx)+0,5.

3. B Tpex3Ha4yHOM LEe/IOM Yncne 3a4epKHyAM nepsyto umdpy cnesa. Korga nonyvyeHHoe ABy3HauyHoe
UYMCNO YMHOKWM Ha 7, TO MNOYYUAU gaHHOeE Yncno. Hantm aTo uncno.

4. Cnocobbl 3anncu anropuTMoB.

OnpefenvTtb B KAKOM KBagpaHTE HAaXOAUTCA TOUKA C KOOPAMHATAMM X, Y.

Myctb ao=1, ak=k-aka+ 1/k, k=1, 2, 3, .... laHO NONO¥KNUTENbHOE Lenoe Yncno n. NMoayunTts ao.
Ba3oBble CTPYKTYpPbl anropuTMoB. JIMHEHbIE anropuUTMbI.

8. TpoBepwuTb 3HaHWe AaTbl ocHoBaHWs Mocksbl (1147 r.). B cnyyae HeBepHOro oTBeTa MNoJ/b30BaTeNs
nporpamMmma A0/1XKHa BbIBOAMTb NPaBUIbHbIN OTBET.

9. Cpegy ABY3HAYHbIX LEebIX YNCEeN HAUTK Te, CYMMa KBaZApaToB LUMpP KOTOpbIX Aenntca Ha 13.

10. ba3oBble CTPYKTYpbl aArOPUTMOB. Pa3BeTBAAIOLWMECA aNTOPUTMbI.

11. CocTtaBUTb ONOK-CXEMY MNpOrpaMmbl, KOTOpasa NpOBEpPSET, SBAAETCA /N YeTHbIM BBeAeHHoe
No/b30BaTE/IEM L0 YUCNO.

12. JaHo uenoe umcno m > 1. Monyuntb Hambonblwee uenoe k, npu kotopom 4X< m.

13. BasoBble CTPYKTYypbl aAroputmos. Lnknmnyeckme aaroputmel. Lmka ¢ napameTtpom.

14. CocTaBUTb BAOK-CXEMY NMPOrPaMMbl, KOTOpPasA NPOBEpPAET, AE/IUTCA /M Ha 3 Liesloe YNCNo, BBeAEeHHOEe
C KNnaBuaTypbl.

15. MpoBepuTb ABAAETCA N LLeN0e YUCN0, BBEAEHHOE N0Ab30BaTeIEM, MPOCTbIM YMUCAOM.

16. BasoBble CTPYKTYypbl anroputmos. Lmknnyeckme anroputmel. UMK ¢ npegycnosmnem.

17. CoctaButb b6/1I0K-CXEMY MNpPOrpaMmbl, KOTOPas BbIYMCAAET ONTUMaibHbIA BEC MO/b30BaTENS,
CpaBHMBaA ero ¢ peasbHbIM U BblOAET PEKOMEHAALMN O HEOBXOAMMOCTM NOMNPABUTLCA MW MOXYAETb.
OnTUManbHbIW BeC BbluMcaseTcs no dopmyne: pocT (B caHTumeTpax) — 100.

18. KomnbloTep «3agymbiBaeT» 4ymMcao B AnanasoHe ot 1 go 10 n npegnaraet nonb3osBaTento yragatb
yncno 3a 5 nonbITok. Ecnm uncno yragaHo, To noasnasetcs coobuieHmne «Bbl yraganny», B NPOTUBHOM
cnyyae — «Bbl He yraganu».

19. basosBble CTPYKTYpbl anropmnTtmos. Limkanyeckune anropmutmel. LMKn ¢ noctycnosumem.

20. [OaHbl ABa AeNCTBUTENbHbIX YMcna. BbiBECTM nepBoe 4Mcnio, ecanm oHo 6osblue BTOporo, M oba
4yncna, ecnm 3To He TaK.

21. [OaHbl uenble YNCNa ai, az, as, ..., an. 3AMEHUTb BCe H6ONblUME 7 YNEeHbl NOC/eA0BaTENbHOCTH a1, 3y, a3,
<ry @n YUCIOM 7. BbIUMCANTD KONMYECTBO TAaKMX YNEHOB.

22. MporpamMmHbI/ NPOAYKT U €ro XapaKTePUCTUKN.

23. [laHbl gBa AEMACTBUTE/NbHbIX YMCNA. 3aMEHUTb NEPBOE YNCNO HY/IEM, ECIM OHO MEHbLUE UKW PaBHO
BTOPOMY, U OCTaBUTb YMcaa 6e3 N3SMeHeHMA B MPOTUBHOM C/y4ae.

24. [aHbl uenble Yucna as, az, as, ..., ass. MOAYUYNTb YNCNO OTPULATENBHDBIX Y1EHOB NOCAEA0BATENBbHOCTHU
a1, az, a3, ..., @35 U YUCNO HY/NEBbLIX YIEHOB BCEM NOCNEA0BATENbHOCTU a1, Az, @3, ..., A4s.

25. U3HEHHbIN LMK NPOrPaMMHOrO NPOAYKTa.

26. [daHbl AeCTBUTENbHbIE YMCAa X, Y (X # y). MeHbluee 13 3TUX ABYX YACEN 3aMEHUTb UX NONYCYMMOW,
a bosbllee — UX YABOEHHbIM NPOU3BEAEHNEM.

27. [aHbl uenble YNCNa a, X1, X2, X3, ..., Xn. EC/IM B NOCNEA0BATENBHOCTU X1, X2, X3, ..., Xn €CTb XOTA 6bl 0AMH
Y/IeH, PaBHbIA YnCAy @, TO NOJYYNTb CYMMY BCEX Y/EHOB, CAeAyloWMX 33 NepPBbIM TaKMM Y/EHOM; B
NPOTUBHOM C/ly4ae OTBETOM A0/IKHO 6bITb yncno —10.

28. CocTaB A3blKa NPOrpaMMmnpPOoBaHuA. CUHTAKCUC M CEMAHTMKA A3bIKa.

29. Ecam cymma Tpex nonapHo pas/inyHbIX 4eNCTBUTENbHbIX YMCen X, Y, Z MeHblue 1, TO HaumeHbluee u3
3TUX TPEX YMCEN 3aMEHUTb MNOJYCYMMOI ABYX APYTUX; B NPOTUBHOM C/ly4ae 3aMeHUTb MeHbLUEee U3 X U Y
NosIyCyMMOW ABYX OCTaBLUMXCA.

Now



30
30. Bblumcantb Z(ai - bi)2 ,TOe a =i, ecan i — HeyeTHoe 1 a; = i/2 B NPOTUBHOM cnyyae; by = i2, ecam i
i=1
— HeyeTHoe 1 b; = i* B npoTMBHOM cayyae.
31. AndasuT anropuTMmMYECKoro asbika Mackasnb.
32. CocTtaBMT ONOK-CXxemy MpOrpammbl, KOTOpas 3anpallivMBaeT Yy MOJib30BaTena HOMEp Mmecsaua u
BbIBOAMUT COOTBETCTBYIOLLEE Ha3BaHMe BpPeMeHM roga. B cnyvyae ecnm nonb3oBaTenb  YKaXKeT
HeZoMnyCcTMMOE YMC0, NPorpamMmma A01KHa BbiBECTU coobuieHne «OwmnbKa BBoAa AAaHHbIX».
33. [laHbl HaTypanbHOE YMCAO N N BelLecTBeHHble uncna t, aop, a1, az, as, ..., an. BbIYNCAUTL 3HAYEHME
MHoOrouneHa aox" + a;x" 1+ axx"2+ ... + an1X + an ¥ ero NPom3BoaHOM B Touke t2+0,5.
34. [aHHble a3blKa [NacKanb.
35. CocTtaBuUTb 6/10K-CxeMy MPOrpaMmbl, KOTOpas 3anpallMBaeT y NoAb30BaTeNs HOMepP AHA Heaenu u
BbIBOAUT OAHO M3 co0bLeHMN: «Paboumnii geHby, «CybboTa», «BockpeceHbe».

36. Bblumcautb Y = \/3+\/6+...+\/96+\/® .

37. UenouuncneHHble TUNbl AaHHbIX B A3blKe MacKkanb.

38. [OaHbl yenble yncna k 1 m. Ecnm yncna He paBHbI, TO 3aMEHUTb KarKAo0e M3 HUX OOHUM U TEM Ke
YMCNIOM, PaBHbIM BONbLIEMY U3 UCXOAHbIX, @ €CIN PaBHbI, TO 3aMEHUTb YNCNA HYNSMMU.

39. Ecau cpeau umucen sin(x") (n = 1, 2, 3, ..., 30) ecTb xoTA 6bl OAHO OTPULATENBHOE YMCNO, TO
nepemeHHol’ t NPUCBOUTL 3HaYeHMe —1, @ UHaYe — 3HAYEHME Hy/b.

40. BewecTBeHHble TUNbI AaHHbIX B A3blKe [TacKkanb.

41. CoctaBuTb 6OK-CXeMy MNpPOrpamMmmbl, BbIMUCAAOWEN CTOMMOCTb MeEKAYropoAaHero TenedoHHOro
pa3roBopa c aboHEHTOM, HaxoAAlLIMMCA B OAHOM W3 ropoaos: Bnagusoctok (Koa ropoaa 423, ueHa
MWHYTbI pasrosopa 2,2 py6.), MypmaHck (815 1,2 py6.), Camapa (846, 1,4 py6.).

42. TMpunucatb No 1 B Ha4as0 U B KOHEL, 3aN1CcK LLesIoro Ymcaa n. Hanpumep, 6110 n = 3456, ctano n =
134561.

43. CMMBOJIbHbIM U NOTUYECKMIA TUMbI AaHHbIX B A3blKe Mackasb.

44. [aHbl NONOXKUTENbHbIE YNCAa a, b, ¢, d. BbIACHWUTb, MOYKHO NM NPSAMOYTrONbHUK CO CTOPOHaMMU a, b
YMECTUTb BHYTPM MNPSMOYrONbHUKA CO CTOPOHamu c, d TaK, 4YTobbl KarKaada M3 CTOPOH OAHOro
NPSMOYro/ibHWKA Bblna NapansienbHa KaxKaon CTOpoHe BTOPOro NPSAMOYIrO/IbHUKA.

45. TomeHATb MecTaMu MNepByto U nocnegHoo undpbl uenoro uncna N. Hanpumep, ns uucna 8547
OO0MKHO BbITb NONYYEHO uncno 7548.

46. lNepeuncnaemblii U UHTEPBA/IbHbIE TUMbI A4AHHbIX B A3blKe [acKanb.

47. [aHbl [eNCTBUTENbHbIE YMCNA X1, X2, X3, Y1, Y2, Y3. [IpUHAANEXWUT M Hayano KoopauHaT
TPEeyronbHUKY C BEpWMHAMU (X1, Y1), (X2, V2), (X3, ¥3).

48. MpunucaTtb K ncxogHomy umcay N Takoe e uucno. Hanpumep, M3 ymucna 1903 goMKHO NOAyyYeHo
ymcno 19031903.

49. CTpYyKTypupOBaHHbIE TUMbI AaHHbIX B A3blKe ackanb. MaccmBbl, CTPOKMU.

50. Mo Homepy N HekoToporo roga (3anucaHHoro B ¢opmate # # # #) onpegenut C — Homep ero
cToneTus (y4yectb, 4To, K npumepy, Hadanom O ctonetma 6bin 1901, a He 1900 roa).

51. Mpwu 3agaHHOM N (N — LE@N0e YMCO0) BbIMUCIUTL C TOYHOCTbIO €: Y = X" + X"1/2 + x"%/3 + .. + x/n +
1/(n + 1) + xY(n + 2) + x%/(n + 3) + ... (x > 0). CuutaTb, uTO Tpebyemana TOYHOCTb AOCTUrHYTa, €CaAn
ouyepenHoe cnaraemoe MeHblle € (Bce nocsieaytolme ciaraemble MOXHO YKe He YYUTbIBaTb).

52. Onepauun u BbipakeHus B A3bike Mackanb. ApudmeTmyeckne onepaumn n onepaunm oTHOLWEHMS.
53. [nA 3a4aHHOrO Yncna a HallTh KopeHb ypaBHeHua f(x) = 0, rae f(x) = 2ax + | a-1 | npuva>0wnf(x) =

eX /vV1+a? - 1 uHaue.

54. Y npunaBKa B MmarasuHe BbicTpounacb ouyepeab M3 N nokynateneil. Bpema obcay:uBaHus
npoaasLOM i-ro nokynaTens paBHo t (i =1, 2, 3, ..., N). NycTb aaHbl N, ty, ty, t3, ..., tn. MoAYyUnTL C1, C3, C3,
..., Cn, TOe ¢ — Bpema npebbiBaHua i-ro nokynatena B odepeam (i = 1, 2, 3, ..., N). YkasaTb Homep
nokynaTens, 4na 06CyKMBaHMA KOTOPOro NpoAasLy NOTpeboBaoCb CaMoe Masioe BpeMs.

55. Onepauuun u BbipaxeHUa B A3blke [lackanb. Jlormyeckue onepauuun. lNpuopuTeT BbINOJAHEHUA
onepaumun.

56. CocTaBuTb 6710K-CXEMY NMPOrPamMMbl /19 BblYUCEHUS:



y=a,ecnmx<0;
y=X,ecamma<x<b;
y=b,ecrnx=>b.

57. HaliTi yeTbipexaHayHoe YMCNo, KOTOpOoe Npu aeneHnun Ha 133 pgaet B octaTtke 125, a npu aeneHum
Ha 134 paet B ocTtatke 111.

58. CraHpapTHble GyHKLMK B A3bIKe [MacKanb.

59. [OaHa naowaab Kpyra Si, naowanb Keagpata S;. Onpeaenntb, NOMECTUTCA AU KPYr B KBagpaTe 1
KBaZpaT B Kpyre.

60. Bblumcaute 1 — 1/2 + 1/3 — 1/4 + 1/5 — ... + 1/9999 — 1/10000 cneaytowmmm cnocobamu: a)
nocnenoBaTte/ibHO CeBa Hanpaso; 6) nocneaoBaTesibHO Cnesa Hanpaso BbiumcaatoTea 1+ 1/3 +1/5 + ...
+1/999911/2 +1/4+1/6 +... +1/10000, 3aTem BTOpOE 3HAYEHME BbIYUTAETCA U3 NEPBOroO.

61. CTpyKTypa nporpammsbl Ha A3blKe MacKanb.

62. Ecnu 3HauyeHne nepemeHHol A He paBHo O 1 npu atom ctg(A) meHblue 0.5, Toraa NOMeHATb 3HaK Y
A; ecnu 3HayeHue nepemeHHon A He paBHo 0 1 npu aTom ctg(A) He meHble 0.5, Toraa octaBuTb A 6es
M3MeHeHMA; ecnn 3HaYeHne A pasHo O, Torga npuceonTb A 3HadveHune 1.

63. JaHo HatypanbHoe uucno N. Bblumcante npousseseHne nepBblx N cCOMHOMUTENEN:

224 466

64. OnepaTopbl A3blKa MNackanb. Onepatop npuceamsaHuA. CocTaBHOM onepaTtop.

65. CoctaBuTb H10K-CXEMY NPOrPaMMbl, B KOTOPOM 3HauyeHWe nepemeHHoM d BbluncaaeTcA No popmyne
a+b, ecnn a—HeyeTHoe yMcno U a X b, ecan a —yeTHoe ymcno.

66. [aHbl uenoe N > 1 1 Bew,ecTBEHHbIE YMUCAA X1, X2, X3, ..., XN. BbIUMCAUTD:

67. OnepaTopsbl A3blKa Mackanb. OnepaTopbl BBOAA-BbIBOAA MHPOPMALMN.
68. Ecam uenoe unucno M penutca Haueno Ha uenoe yncno N, TO BbIBECTM Ha 3KpPaH 4YacTHoe OT
AeneHnn, B NPOTMBHOM Cny4vae — coobuieHme «M Ha N Haueno He gennTcay.
69. [aHa nocnefoBaTe/IbHOCTb MONOMKUTE/bHBIX BELLECTBEHHbIX YUCEN X1, X2, X3, ..., Xn (N 3apaHee He
M3BECTHO), 338 KOTOPbIMK CeAYyeT OTPULATENIBHOE YNCAO. BbIMMCANUTD BENMUMHY: NX1 + (N —1)X2 + ... + 2Xn1
+ Xn.
70. CTpyKTypHble onepaTopbl A3blka Mackanb. YcnosHbI onepaTop if...then...else.
71. CoctaBuTb BNOK-CXeMY NPOrpPaMmbl, KOTOPas YMEHbLIAET NepBOe YMCno B 5 pas, ecan oHo 6osblie
BTOPOro no abcontoTHOM BENUUYMHE.

T
72. NPUBAVMKEHHO BbIMUCAUTL MHTErpan Iln(2+ sin(x))dx, ucnonb3ys dpopmyny npAMOYroNbHUKOB

0
b
npu n = 100: jf(x)dxzh-[f(X1)+f(X2)+...+f(Xn)], rae h=(b—a)/n,xi=a+i-h-h/2.
a

73. CTpyKTypHble onepaTtopsbl A3blKa [Mackanb. OnepaTop BbiboOpa case.

74. CoctaBbTe ONIOK-CXeMy NPOrPaMMbl HAxXOXAEHWA MpPOu3BeAeHUs ABYX Haubonblmx w3 Tpex
BBEAEHHbIX C K/1aBNaTypbl HEPABHbIX YnCes.

75. [aHbl HaTypasbHOE YMC/IO N U BELECTBEHHbIe YMUCAA X1, Yi; X2, Y2; X3, V3, ...; Xn, Yn. PaccmaTpumBasn
napbl Xi, Yi Kak KOOPAMHATLI TOYEK HA NJIOCKOCTU, ONpeaennTb Pagnyc HaMMeHbLLIEro Kpyra (C LeHTpom B
Hayanie KOOPAMHAT), BHYTPb KOTOPOTO NMOMaAatoT BCE 3TU TOUKM.

76. CTpyKTypHble onepaTtopsbl A3blKa [Mackanb. OnepaTop LmMKAa ¢ npegycnosnem while...do.

77. HalTi KOAMYeCTBO NOMOKMUTENbHBIX YACEN CPpeamn YeTbipex uncen a, b, c, d.



78. [OaHo 80 BelLeCTBEHHbIX NMOMOXKUTENbHbIX Yncen. HaliTn nopagKoBbIM HOMEP TOFO U3 HUX, KOTopoe
Hanbonee 6M3KO K KAKOMY-HMBYAb LLeoMY YMCAy.

79. CTpyKTypHble onepaTtopsbl A3biKa Mackanb. OnepaTop LMKAa C nocTycnoBuem repeat...until.

80. WM3BecTHa TeKkywaa gara. Mosb3oBaTenb BBOAUT AEHb, MECAL, U rof cBoero poxaeHua. CoctaBuTb
6.10K-CXxemy Nporpammol onpeaeneHnsa UCNOAHUAOCL MAW HET NONb30BaTEO NOHbIX 16 neT.

81. BbluMcauTb AnavHY Kpusoi, cootsetcteyiowen o¢yHkumn Y =/X(20—X), npu 3HaueHun X,
nameHarowmmea ot 0 go 20 ¢ warom 0.2, anNPOKCUMUNPYA KPUBYHO TOMAHOM INHUEN.
82. CTpyKTypHble onepaTtopbl A3biKa Mackanb. OnepaTtop umnKna c napamerpom for...do.
83. CocrtaBbTe H6/0K-CXEMY MPOrPamMMbl BbIYUCIEHWUSA BbIPAXKEHUA:
max(x +y + z, xyz) + 3.

84. [aHbl HaTypanbHoe ymcno N, Lesble NoNoKUTENbHbIE YNCNA a1, A2, @3, ..., A30; b1, D2, bs, ..., bag; €1, Ca,
C3, ..., Cn. BEpHO M, 4TO OTPULATENBHbLIN Y/ieH B TPETbel NocnenoBaTe/IbHOCTU BCTPEYaeTCca paHblle,
yem B nepBoit U BTopon? Mpeanonaraerca, YTO Karkaas U3 NociefoBaTeNbHOCTEN COAEPKUT XOTA Obl
OAMH OTpULLATENbHbIN YNEeH.

85. TpeboBaHuA, NpeabaBAAEMbIE K a/IFOPUTMY.

86. [laHbl AgBa 4Mc/ia X U Y, UMEIOLWME OAMHAKOBbIA 3HAK — MOMOXKMUTENbHbIA UAM OTPULATENbHbIN.
Onpepenntb 3HAK PasHOCTU X — Y. Pa3HOCTb He BblMMCAATL. Pa3pellaeTca cpaBHMBATL YMCAa X U Y C
Hynem; a Mmexay coboil MOXKHO CPaBHUBATb TO/IbKO MOAY/IM YNCEN X U Y.

87. MaHo 200 BewecTBeHHbIX Yncen. Onpeaenntb, CKOMbKO M3 HUX DOMblUe CBOUX «coceaein», T.e.
npeablayLero n nocneayowero yncen.

88. MU3HEHHbIN LMK NPOrPaMMHOrO NPoAYKTa.

89. [laHo ABy3Ha4Hoe uenoe ymcao. Onpeaenntb BXOAUT M B 3TO Yncio uudpa 5.

90. Yucna dmnboHauum (f,) onpegenstorca popmynamu; fo=1; f1=1; fo=foi + foonpun=2,3,4,5, ..,
T.e. 3TO becKoHeYyHasa nocnenoBaTeNbHOCTb Uesnbix uncen suga: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, ....
Onpegennutb Homep nocaeaHero yucna PuboHauyum, KoTopoe BXOAMT B Amana3oH Tuna Integer um
Longlint.





