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ABSTRACT

Bachelor’s degree in 03.03.02 Physics

Study profile: all profiles

Course title: Programming and Numerical Methods

Basic part of Block 1, 3 credits

Instructor:

At the beginning of the course a student should be able to:

— knowledge of the basics of informatics course of secondary school;

— knowledge of the culture of thinking, ability to synthesize, analyze,
process information;

— the ability to use basic knowledge of fundamental branches of
mathematics;

— the ability to self-organization and self-education.

Learning outcomes:

— ability to use modern methods and technologies (including information
ones) in professional activities (GC-5);

— ability to understand the essence and importance of information in the
development of modern society, to understand the dangers and threats arising in
this process, to comply with the basic requirements of information security (GPC-
4);

— ability to use basic methods and means of obtaining, storing, processing
information and computer skills as a means of information management (GPC-5).

Course description:

The content of the discipline covers the following range of issues: linear,
branching and cyclic algorithms, program structure, variables, operations,
expressions, information input/output, branching, cycles, arrays, array processing
algorithms, dynamic arrays, functions, methods of numerical calculations,
calculation errors, basic numerical methods (solution of nonlinear equations,
solution of systems of linear equations, one-dimensional and multidimensional
optimization, numerical integration).

Main course literature:

1. Amosov, A.A. Vychislitel’nye metody [Computational methods]:
uchebnoe posobie / A.A. Amosov, Yu.A. Dubinskiy, N.V. Kopchenova. — SPb.:
Lan’, 2014. — 672 p. — Access: https://e.lanbook.com/reader/book/42190.

2. Buinachev, S.K. Primenenie chislennyh metodov v matematicheskom
modelirovanii [Application of numerical methods in mathematical modeling] :
uchebnoe posobie / S.K. Buinachev. — Ekaterinburg: Ural Federal University, EBS
ASV, 2014. — 72 p. — Access: http://www.iprbookshop.ru/66195.html.



https://e.lanbook.com/reader/book/42190
http://www.iprbookshop.ru/66195.html

3. Koldaev, V.D. Osnovy algoritmizatsii i programmirovaniya [Basics of
algorithmization and programming] : uchebnoe posobie / pod red. prof. L.G.
Gagarinoi. — M.: ID FORUM, NIC INFRA-M, 2016. — 416 p. — Access:
http://znanium.com/bookread2.php?book=537513.

4. Koldaev, V.D. Chislennye metody i programmirovanie [Numerical
methods and programming] uchebnoe posobie / pod red. Gagarinoi L.G. — M.: ID
FORUM, NIC INFRA-M, 2016. - 336 p. —  Access:
http://znanium.com/bookread2.php?book=546692.

5. Kuzin, A.V. Programmirovanie na yazyke Si [C programming] / A.V.
Kuzin, E.V. Chumakova. — M.: FORUM, NIC INFRA-M, 2015. — 144 p. — Access:
http://znanium.com/bookread2.php?book=505194.

Form of final control: pass-fail exam 3rd semester.
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AHHOTauMs K padoueii mporpaMMe TUCHUIINHBI
«IIporpaMMupoOBaHUe U YUCTCHHbIE METOAbD)

Hucrummaa «[IporpamMmMupoBaHue M YUCICHHBIE METOBD) MIPEIHA3HAYCHA
JUISL CTYICHTOB, oOy4Jaromuxcs 1o HarmpasiieHuio moarotoBku 03.03.02 ®dusuka u
BXOAUT B 0a30ByI0 4YacTh Oyoka «JluCIUIIMHBI (MOAYJH)» Y4eOHOro IIjIaHa
(uagexc b1.5.25).

OOmrast TPyIOEMKOCTh OCBOEHHUS JHUCIMIUIMHBI COCTAaBJISET 3 3a4E€THBIX
equauIBl, 108 wacoB. Y4eOHBIM MIaHOM TPETyCMOTPEHBI JICKITMOHHBIC 3aHSITHS
(18 gacos), maboparopHsie padboThI (54 yaca), camocTosITelIbHAs pPadOTa CTYICHTOB
(36 wuacoB). JlucnumumHa peanu3yercs Ha 2 Kypce B 3 cemectpe. Dopma
MIPOMEKYTOUYHOM aTTeCTAIK — 3a4eT.

Hucrumnaa «IIporpaMMupoBaHuEe W YUCICHHBIE METObD OMUPAETCS Ha
y)K€ M3y4YeHHBbIC B CpeIHEHl IIKOJEe NUCHUUIUIMHBI, Takue kKak «MHdpopmarukay, a
TaK)Ke JIOTUYECKU W COJIEP)KATEIIbHO CBS3aHA C JUCIUIUIMHAMHU y4eOHOTO TUTIaHa
«MareMaTuuecKkuil aHanu3y», «Anredpa» U onmupaeTcsa Ha UX cojJiepxkaHue. B cBoto
ouepenb W3ydaeMas IUCIUIIMHA SBJISETCS BaXXHOW 1T OCBOCHHS JIPYTHUX
JTUCITUTIINH y4eOHOTO TIIaHa, TakuX Kak «CHCTeMbl KOMITBIOTEPHONH MaTeMaTHKI,
«MopnenupoBanue GU3NIECKUX CUCTEM U MPOIECCOBY.

ConepxaHue JTUCHUIUIMHBI OXBATBHIBACT CIEAYIOMIMK KPYr BOIPOCOB:
JUHENHBIC, Pa3BETBISIOMIUECS W  UUKIMYECKHE  aJIrOPUTMbBI, CTPYKTypa
IIPOrpaMMbl, TMEPEMEHHBIE, OIepallui, BBIPAKEHUS, BBOJ/BBIBOJ HH(MOpMaIuwy,
BETBJICHHUE, IHUKJIBI, MACCHUBBI, aJTOPUTMBI 00paOOTKH MAaCCHBOB, TUHAMUYCCKUE
MacCHBBI, (PYHKITUH, METOMKA YNCICHHBIX PACYCTOB, MTOTPEITHOCTH BBIUYNCICHUH,
OCHOBHBIC YHUCJICHHBIC METOIbI (pelIeHHUE HEIMHEHHBIX YpaBHEHUH, pEIICHHE
CUCTEM JIMHEWHBIX YpPaBHEHHM, OJHOMEpHass M MHOTOMEpHasi OINTHMHU3AIIHS,
YUCJICHHOE MHTETPUPOBAHUE).

Heabro wusyuenus auctumuivabl «[IporpamMmmupoBaHne W YHCIICHHBIE
METO/B» SBIsIETCA (OopMUpOBaHHE y OOYYAIONIUXCS TEOPETHUYECKUX 3HAHUN B
0o0JaCTH  MPOTPaMMHUPOBAHUS W  YHCICHHBIX METOJIOB M  IpHOOpeTeHHE
MPAKTUYCCKUX HABBIKOB TPOBEICHUS YHCICHHBIX PACYCTOB C HCITOJIB30BAaHUEM
BBIYHMCIIUTEIILHON TEXHHUKH.

3agaum IMCUMILIUHBI

— H3y4YCHME fA3bIKa TporpaMmupoBanus C++;

— 3HAKOMCTBO C OCHOBHBIMH CTPYKTYpaMH JaHHBIX W THUIIOBBIMH
aNropuTMaMH UX 00pabOTKH;

— Ppa3BUTHE HABBIKOB AJITOPUTMU3AIUN U TIPOTPAMMHUPOBAHNS;

— TIONyYE€HWE OCHOBOMOJATAIOIIMX 3HAHUH B O00JIACTH YUCIICHHBIX
pacyeTos,;



— W3y4YCHHE OCHOBHBIX YMCJICHHBIX METOJOB JJIsl PEUICHUS Pa3IMYHBIX
KJIACCOB MaTEMaTHUECKUX 33]1a4;

— pa3BHTHE CIIOCOOHOCTH  peajH3allid  YHCICHHBIX  METOJOB  C
UCTIOJIb30BAHUEM BBIYMCIUTEIBHON TEXHUKH,

— pa3BUTHE TOTOBHOCTH MNPUMEHSTH MPOTPaMMHUpPOBAHHE U YHUCIICHHBIC
METOIBI JUISI pEIICHUs MTPUKIAIHBIX 33724 B podeccnoHanIbHOM 061acTu.

Jns  ycmemHoro u3ydeHus AuciumuiuHel - «lIporpamMmupoBaHue U
YHCJICHHBIE METOJIBI» y 00YYaIOUINXCS JOKHBI OBITH COPMHUPOBAHBI CIICAYIOLIHE
npeBapUTeNIbHbIE KOMIIETCHIIHH:

— 3HaHWE OCHOB Kypca WH(MOPMATHKUA CpeaHeil oO0Ireo0pa3oBaTeIbHON
IIKOJIB;

—  BIJIQJICHHE KYJIBTYPOU MBIIUIEHUS, CIIOCOOHOCTH K 0000IIEHHIO, aHAIN3Y,
BOCTIPHSITHIO HH(GOPMAIIMH, TIOCTAHOBKE IIEJTU ¥ BEIOOPY MyTel ee TOCTUKECHUS;

— CIOCOOHOCTh HCIIOJIB30BaTh 0a30Bble 3HAHHUS  (yHAAMEHTAIbHBIX
pa3zienoB MaTeMAaTHKH,

—  CIIOCOOHOCTH K CaMOOpTaHHU3aIMK U CaMOOOPa30BaHUIo.

[Inanupyemble pe3yabTaThl OOy4YEHHs] 1O JAaHHOW TUCHMIUIMHE (3HaHUS,
YMEHUS, BIIAQJICHUS), COOTHECEHHBIE C IUIAHUPYEMBIMHU pE3yJIbTaTaMU OCBOCHHUS
o0pa3oBaTeNbHOW  MPOTPaMMBI,  XapaKTepPU3YIOT  dTambl  (GOpMHPOBaHUS
CHEAYIOINX KOMIETEHIINH:

Kon u ¢popmyupoBka Iranbl GOPMHPOBAHUSA KOMIIETEHIINHU
KOMIIETeHIIHHU
OK-5 cnmoco0HOCTE UCITOIB30BaTh 3HaeT OCHOBBI BEIYUCIIHTSILHON MaTEMATHKH,
COBPEMEHHBIE METO/IbI U METOJUKY YHUCICHHOTO MOJICTTUPOBAHHUS
TCXHOJIOTUHU (B TOM HHUCJIIC VYmeer HCII0JIB30BAaTh YHUCJIICHHBIC MCTOALI ITPH
nH(pOpPMaIIMOHHbIE) B MaTeMaTUYECKOM MOJIEIUPOBAHUH OOBEKTOB,
pohecCuOHANBHOM e TeNIbHOCTH MIPOLIECCOB U ABJIEHUH B PO eCCHOHATbHON
o0iacTu

Brnageer | HaBbIKamM pelIeHUs CTAaHAAPTHBIX 3a7a4
poeCCHOHATILHOM IeATELHOCTH C
MIPUMEHEHUEM YHCIIEHHBIX METOOB B paMKax
BBIOPAHHOM MOJIENN C Y4€TOM MOTPEHIHOCTEN

BBIYMCIICHHUI
OIIK-4 criocoOHOCTh MOHUMATD 3Haer OCHOBBI [TPOrPaMMHUPOBAHUS
CYIIHOCTb U 3HaueHue uHpopMmauu | YMeer OCYILECTBIATH MOUCK MH(OPMAIHH,
B Pa3BUTHHU COBPEMEHHOIO HeoOxouMoM 1t mpodeccroHalbHOMN
o011ecTBa, 0CO3HAaBaTh ONACHOCTb U JESITEIBHOCTH
Yrpo3sy, BOSHUKArOMKE B 5STOM Brageer | HaBbIKaMM KpUTHYECKOTO aHAJIA3a U
npoiiecce, co0I01aTh OCHOBHBIE 000CHOBaHHUA UAEH U MOJIX0JIOB,
TpeOoBaHUs THPOPMAITMOHHOMN HCIIOJIb3YEMBIX B IPO(eCCHOHATEHOM
0€301acHOCTH JESITEIBHOCTH
OIIK-5 ctocoOHOCTE UCIIOAB30BaTh | 3HAET OJIVH U3 OCHOBHBIX SI3LIKOB
OCHOBHBIE METO/IbI, CIIOCOOBI U IPOrpaMMHUPOBAHHUS
CPEICTBA MOJIYYCHUs], XPAHCHHUS, Ymeer pealn30BbIBAaTh AIITOPUTMBI B BUIE
nepepadoTKu UHPOPMALIUHU U IIPOrpaMMHOI0 K0Jia

HaBBIKH pa60T51 C KOMIILIOTEPOM Bnaz[eeT HaBbIKaMM aJITOPUTMHU3AINHU 1




KaK CO CPEACTBOM YIIPaBICHU IIPOrpaMMUPOBAHUS [l HAITUCAHUS
nHpopmarmein porpamMm

Jis popMUpOBaHUS BBIIIEYKA3aHHBIX KOMIIETEHIIUI B paMKax JUCLUUILIMHBI
«IIporpaMMHpOBaHME U YHUCIICHHBIE METO/bI» NMPUMEHSIOTCS CIEAYIOIINE METOIBI
aKTUBHOTO: JIEKIUSA-Oece1a, IKCIPECC-0MPOC, AHAIN3 KOHKPETHBIX CUTYALIH.

|. CTPYKTYPA U COAEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Paznen |. [IporpamvupoBanne (10 gac.)

Tema 1. bazoBble cpeacTBa si3bika C++ (2 yac.)

Tuner  pganubix. llepemennsle. KoncrtanTel. Onepannn. BeipaxkeHus.
Crpykrypa nporpammsl Ha Cu.

Tema 2. Opranusanusi BBoJa/BbiBoja (2 yac.)

BriBog nH(pOpManuu Ha SKpaH ¥ BBOJ JAHHBIX ¢ KiaBUaTypbl. DaiinoBbie
orepalyy BBOJa/BbIBOJIA.

Tema 3. Bba3zoBbie AJITOPUTMHUYECKHE KOHCTPYKUMHU B
nporpammupoBannu (2 yac.)

Omnepatop npucBavBanus. Jloruueckue orepanuu. YcloBHbIN omeparop if.
BrnosxenHnsle ycioBHble onepaTopsl. CioxHble ycnoBus. Lluknnyeckue onepaTopsl
for, while, do while. BioxeHHbIEe LIUKIIBL.

Tema 4. MaccuBbl (2 1ac.)

[Tonsitue wmaccuBa. ba3zoBble airoputTMbl 00paOOTKH MacCHUBOB (BBO,
BBIBOJI, CYMMHUPOBAHHE, MOJCYET KOJUYECTBA SJIEMEHTOB, TIOWCK, COPTHUPOBKA).
JIBymMepHBIE MacCUBHI. JIMHAMHUECKOE BBIJIEICHNUE TTaMSITH.

Tema 5. ®ynknuu (2 gac.)

[Tonsitue Qynkuu. OOBsSBIEHHE, ONPEACICHUE U BBI30B (DYHKIIHH.
Omnepatop return. ITapametpsl (aprymentsl) dbyHkiuu. Vcmoap30BaHne MacCUBOB
U yKa3aTellel B KauecTBe MapaMeTpoB (QyHKITUH.

Paznen |1. Unciaennbie MeToanbl (8 yac.)

Tema 1. Pemnenue HeJIluHeHHBIX YpaBHeHUil (2 yac.)

Meron neneHuss ortpeska mnonosaM. Merox xopa. Merox KacaTenbHbIX
(Hsrorona). Meton wutepaumii. Ilpobnema otaeneHuss KOpHel U cHnocoObl ee
pa3pelleHus.

Tema 2. Pemienuii cucreM JIMHeHbIX ypaBHeHHUil (2 yac.)

Meron T'aycca. Merox ['aycca ¢ BeIOOpOM TiaBHOTO 3jeMeHTa. Merton
MPOCTHIX UTepanuii. Metoa urepaiui 3eiaesns. Y cIoBUe CXOAUMOCTH UTEPAIUN.

Tema 3. OnHoMepHAasi ¥ MHOTOMepPHAasi onTUMH3aNus (2 yac.)




[locranoBka 3amauu. ['700aNbHBII W JIOKalbHBIE AKCTPEMyMBL. Merton
30J10TOr0 ceyeHus. MeTol MOKOOPAMHATHOTO chycka. MeTox TIpaJIueHTHOTO
CIIyCKa.

Tema 4. UncieHHOe HHTerpupoBaHue (2 yac.)

[locranoBka 3amauu. IloHAtne o KBagpatypHbiX (opmyrnax. Meton
IpsMOYroJbHUKOB.  Meton  Tpamemmit. ®opmyna  Cumncona.  OuneHka
HOTPEIIHOCTEH  KBaApaTypHbIX (QopMya 1o npaBwily PyHre, mnonydyeHue
YTOYHEHHOT'O 3HAYEHUS UHTErpaJia.

II. CTPYKTYPA U COJAEP KAHUE IIPAKTHYECKOM YACTHU KYPCA
JlaGopaTopHbie padoTsi (54 yac.)

JlaGopaTopnas padora Ne 1. Cpena nporpamvupoBanusi C++ (2 yac.)

JladoparopHnasi pa6ora Ne 2. BBoa/BbiBoJ uH(popmanuu (2 yac.)

JladopaTtopHasi pa6ora Ne 3. YcJi0BHBIIi onepaTop (2 4ac.)

JlaGopaTopnasi padora Ne 4. [{ukJsl (2 yac.)

JlaGopaTtopuass padora Ne 5. MHMcnoJb3oBaHue HHUKJIOB JJis
MaTeMaTH4YeCKNX BbIYucaeHni (4 gac.)

JlaGopaTopnasi padora Ne 6. Maccussl (4 yac.)

JlaGopaTopHasi padora Ne 7. /[BymepHble MaccuBbI (4 yac.)

Jladoparopnasi pa6ora Ne 8. [louck u cOpTHpPOBKA B MaccuBax (2 yac.)

Jladoparopnasi padora Ne 9. JIluHamMu4yeckoe BbIIejleHHEe TAMSATH
(2 uac.)

Jladoparopnasi padora Ne 10. ®ynkuuu (2 gac.)

JlaGopaTopHasi padora Ne 11. Mcnosib30BaHHe MacCMBOB U yKa3aTejei
B KayecTBe napamMeTpoB pyHkumii (2 yac.)

JlaGopaTopHasi padora Ne 12. daiijioBble omepanuu BBOJa/BbIBOAA
(2 vac.)

JlaGopaTopHnasi padora Ne 13. IlorpemHocTu BoIYUcaeHUit (2 yac.)

JlaGopaTtopnasi pa6ora Ne 14. PemeHnune HeJIMHeHHBLIX ypaBHeHuil (4
qac.)

JlaGopaTopHasi pa6ora Ne 15. Pemienue cucreM JIMHEHHbIX YPABHEHHMH
(6 uac.)

JlabopaTropnasi pa6ora Ne 16. OqnomepHasi ontumuszauus (4 yac.)

JlaGopaTopHnasi padora Ne 17. Muoromepnas ontumusauus (4 gac.)

JlaGopaTopHasi padora Ne 18. UucsjieHHoe nHTerpupoBanue (4 yac.)



III. YHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

VY4eOHO-MEeTOINYECKOE o0ecrnieueHue CaMOCTOATEJIBHON paboThI
oOyuatomuxcs 1o aucuuiuimae «lIporpaMMupoBaHre W YHCIEHHBIE METOJbI»
npenacrasiieHo B [Ipunoxenun 1 u Bkirovaer B ceOs:

— IUIaH-Tpa(UK BBITOJIHEHUS CAMOCTOSITENIbHOM padOThI O JUCLMILIUHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIINOJHEHUE 110 KaXKI0MY 3aJaHUIO;

— XapakTepHUCTUKY 3aJaHHM AJI CAMOCTOSITEIFHON pabOThl 00YyJarOIINXCS
Y METOAUYECKUE PEKOMEHIALNHU 110 UX BBIITOJHEHUIO;

— TpeboBaHMsI K MPEICTaBICHUI0O M  O(DOPMIIEHUIO  PE3yJIbTAaTOB
CaMOCTOSITENILHON paboThI;

— KPUTEpUU OLICHKH BBINIOJHEHHUS CAaMOCTOSITEIbBHON PabOTHI.

IV. KOHTPOJIb JJOCTUXXEHUS IIEJIEA KYPCA

No Konrponupyemsie Kop! 1 aTarsl OueHouHBIE CpeACTBA
n /;1 pa3aemnbl/TeMbI dbopmupoBaHus TEKYIIAN MIPOMEKYTOUHAS
JUCLUIUIMHBI KOMIETEHIHH KOHTPOJIb aTTecTauus
1 | Pazgen I 3HaeT I1P-1 BOIPOCHI K 3auery 1-17
IIporpamMmmupoBanue Ymeer I1P-6 nabopaTopHble paboTsl 1-
OIIK-4 12
OIIK-5
Bmaneer I1P-13 WHJUBUlyaJIbHbIE
pacyeTHbIC 33JaHHS
2 | Pazpmen Il. Uncnennsie 3HaeT I1P-1 BONPOCHI K 3aueTy 18-32
METO/IbI Ymeer I1P-6 nabopaTtopHble paboTsl 13-
OK-5 18
OIIK-5
Bmaneer I1P-13 WHJUBUlyaJIbHbIE
pacyeTHbIC 33 JaHHS

[TP-1 — TecTupoBanue
[TP-6 — maGoparoprast padboTa
[TP-13 — uHAMBHYaTbHBIE PACUYETHBIC 3aaHUS

TectoBble 3amanus, 3aJaHus 17 J1aOOpaTOPHBIX padOT, WHAMBHUIYaJIbHbIC
pacueTHble  3aJaHHs, BONPOCHI K  3a4e€Ty, METOAUYECKHE  MAaTepHAIIbI,
OTpEIEIISIONIME MTPOLIETYPhl OIIEHUBAs 3HAHWN, YMEHUN U HABBIKOB U (WJIM) OIbITA
NEeATEIbHOCTH, a TaKXe KPUTEpUM U TOKa3aTelld, HEeoOXOAUMbIE MJii OIEHKU
3HaHWM, yMEHUH, HABBIKOB U XapaKTepuU3ylolue dTanbl (OopMUPOBaAHUS
KOMIETEHIIMM B  MPOLIECCE  OCBOCHHA  OOpa30BaTENbHOM  MPOrpaMMBI,
npenacrasiieHsl B [Ipuioxenun 2.




V. CIIMCOK YUYEBHOM JIUTEPATYPbHI © UTHOOPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa

(onexkmponnvle u nevammvie uzdamnus)

Hazsanue

Ccpuika 8 OK Hb JIBOY

Buemnsasa ccpuika

AmocosB, A.A. BeruucnurensHbIe
METO/IbI [ DNEeKTPOHHBIN pecypc] :
yaeOHoe rmocodue / A.A. AMOCOB,
10.A. Iybunckuii, H.B. Kormuenoga.
— Cankr-IlerepOypr: Jlans, 2014. —
672 c.

http://lib.dvfu.ru:8080/lib

https://e.lanbook.com/r

/item?id=Lan:Lan-
42190&theme=FEFU

eader/book/42190

2 | bByiinaues, C.K. [Ipumenenue http://lib.dvfu.ru:8080/lib | http://www.iprbooksho
YHUCJICHHBIX METOJIOB B /item?id=IPRbooks:IPRb | p.ru/66195.html
MaTeMaTHYeCKOM MOJEIUPOBAHUH 00ks-

[DneKTpoHHBIH pecypc] : yueOHOe 66195&theme=FEFU
nocobue / C.K. byiinayes. —

ExatepunOypr: Ypanbckuii

benepanbublii yHUBEpcuTeT, OBC

ACB, 2014. - 72 c.

3 | Konnaes, B.JI. OcHOBBI http://lib.dvfu.ru:8080/lib | http://znanium.com/boo
ATOPUTMHU3AIUH U /item?id=Znanium:Znani | kread2.php?book=5375
MporpaMMHUpOBaHus: YueOHoe um- 13
nocodue / ITox pexn. nmpod. JI.T. 537513&theme=FEFU
I'arapunoit. — M.: U/] ®OPYM,

HUIT MTHOPA-M, 2016. —416 c.

4 | Konpmaes, B.JI. Uncnennsie meToasl u | http:/lib.dvfu.ru:8080/lib | http://znanium.com/boo
pOrpaMMHpPOBaHUE: yaeOHOe /item?id=Znanium:Znani | kread2.php?book=5466
noco6ue / ITox pexn. INarapunoii JL.I'. | um- 92
—M.: U]l ®OPYM, HUIL] UTHOPA- | 546692&theme=FEFU
M, 2016. —336 c.

5 | Ky3un, A.B. [IporpammupoBanue Ha | http:/lib.dvfu.ru:8080/lib | http://znanium.com/boo
a3bike Cu / A.B. Ky3un, E.B. /item?id=Znanium:Znani | kread2.php?book=5051
Yymaxosa. — M.: ®@opym, HUL] um- 94
NHOPA-M, 2015. — 144 c. 505194 &theme=FEFU

JlonmoiHUTEILHASA JIMTEPATypa
(onexkmponnvle u newammvie uzoamnusi)
No HazBanue Ccpuika B OK Hb JIBOY Buemnss ceblnka

1 | Kasmrkun, H.H. Yncnennsie merons! | http://lib.dvfu.ru:8080/lib | http://srv-elib-

: yueOHOe mocooue as By3oB / [Tox | /item?id=chamo:865753 | 01.dvfu.ru:8000/cqi-
pen. Camapckoro A.A. — M.: Hayka, | &theme=FEFU bin/edocget.cqi?ref=/pr
1978. - 512 c. Iv/51/518/kalitkinl.pdf

2 | Kupees, B.1. Yucnennsie metoasl B | http:/lib.dvfu.ru:8080/lib | https://e.lanbook.com/r

IpUMepax U 3a1avax [DIeKTpPOHHbII

/item?id=Lan:Lan-

eader/book/65043



http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-42190&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-42190&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-42190&theme=FEFU
https://e.lanbook.com/reader/book/42190
https://e.lanbook.com/reader/book/42190
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-66195&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-66195&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-66195&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-66195&theme=FEFU
http://www.iprbookshop.ru/66195.html
http://www.iprbookshop.ru/66195.html
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-537513&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-537513&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-537513&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-537513&theme=FEFU
http://znanium.com/bookread2.php?book=537513
http://znanium.com/bookread2.php?book=537513
http://znanium.com/bookread2.php?book=537513
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-546692&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-546692&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-546692&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-546692&theme=FEFU
http://znanium.com/bookread2.php?book=546692
http://znanium.com/bookread2.php?book=546692
http://znanium.com/bookread2.php?book=546692
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-505194&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-505194&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-505194&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-505194&theme=FEFU
http://znanium.com/bookread2.php?book=505194
http://znanium.com/bookread2.php?book=505194
http://znanium.com/bookread2.php?book=505194
http://lib.dvfu.ru:8080/lib/item?id=chamo:865753&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:865753&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:865753&theme=FEFU
http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/priv/51/518/kalitkin1.pdf
http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/priv/51/518/kalitkin1.pdf
http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/priv/51/518/kalitkin1.pdf
http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/priv/51/518/kalitkin1.pdf
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-65043&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-65043&theme=FEFU
https://e.lanbook.com/reader/book/65043
https://e.lanbook.com/reader/book/65043

pecypc] : yuebHOoe ocobue / B.U.
Kupees, A.B. ITanTenees. —CII6.:
Jlanb, 2015. — 448 c.

65043&theme=FEFU

Kospuxubix, A.FO. OcHOBBI
AITOPUTMHU3ALNH U
nporpammupoBanus. Yacts 1.
3anaun U ynpaxHenus. [Ipaktukym
[DnexkTponHbI# pecypc] : yueOHO-
Metoanyeckoe nocodue / A.1O.
KoBpuxnbix, E.A. Kononuyk, I'.E.
Jly3zuna. — EkarepunOypr:
VYpanbckuii penepanbHbIi
yausepcuret, ObC ACB, 2016. — 52
C.
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Kospmwxnubix, A.FO. OcHOBBI
QITOPUTMU3ALINU U
nporpaMMmupoBanus. Yacts 2.
Pacuernbie pabotsl. [IpakTukym
[DnexTpoHHBbIH pecypc] : yueOHo-
Meroauueckoe nocodoue / A 1O.
Kospuxubix, E.A. Kononuyx, I'.E.
Jly3una. — EkatepunOypr:
VYpanbckuii henepanbHbIi
yausepcuteT, ObC ACB, 2016. — 44
C
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Kypunra, O.B. OcHOBEI
MIPOrpaMMHUPOBAHUS U
ANTOPUTMU3ALNH [ DIIEKTPOHHBIN
pecypce] : mpaktukym / O.B.
Kypunra, O.B. Munakosa, /[.K.
[IpockypuH. — BopoHex:
Boponexckuii rocyaapCTBEHHBIN
aApPXUTEKTYPHO-CTPOUTEIbHBIN
yausepcutet, ObC ACB, 2015. -
133 c.
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OCHOBBI AITOPUTMU3ALUN U
MPOTrpaMMHUPOBaHUS [ DIEKTPOHHBIN

pecypc] : m1abopaTOpHBIM MPAKTUKYM.
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benepanbHbIi yHHBepcuUTeT, 2015. —
211c.
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IlanTuna, 11.B. BerauciaurensHas
MaTemaTHka [ DIeKTpoHHbBIN pecypc|
: yaeOnuk / W. B. [lantuna, A. B.
CunuykoB. — M.: MOIIY Cuneprus,
2012. - 176 c.
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[Terpos, B.1O. Undopmatuxka.
Anroput™Muzanys u
nporpammupoBanue. Yactp 1
[DnmekTpoHHEIH pecypc] : yueOHOoe
nocobue / B.1O. Tlerpos. — CII6.:
Yuusepcurer UTMO, 2016. — 93 c.
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Cpouko, B.A. Uucnennbie METOBI.
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Kypc nekunii [Dnexkrponnslii pecype] | /item?id=Lan:Lan- eader/book/378
: yuebHoe mocodue / B.A. Cpouko. — | 378&theme=FEFU
CIIo.: Jlans, 2010. — 208 c.

Ilepedyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CceTH

HNurepuer

1. MexayHapoaHbIH Hay4YHO-00pa30BaTeNIbHBIHI cair EqWorld
http://eqworld.ipmnet.ru/ru/library/mathematics/numerics.htm

2. Ommaiin kanekysstopsl https://planetcalc.ru/search/?tag=2874

3. OcHoBBI nporpaMMmupoBanus Ha si3blkax Cu u C++ 11 HAUMHAIOIINX
http://cppstudio.com/

4. Tlopran 3manwmii statistica.ru http:/statistica.ru/branches-maths/obzor-
chislennykh-metodov/ITopran o nmporpammupoBanuu https://code-live.ru/

5. C++ mg mvaunHarommx http://proginfo.ru/

6. Cnpaska o C++ https://ru.cppreference.com

7. CopaBounnk 1o  s3eiky  C++  https://msdn.microsoft.com/ru-
ru/library/3bstk3k5.aspx

8. DnexTpoHHBIM HAy4YHbIH >KypHal «BbruuciouTenbHbIE METOABI H
nporpaMmupoBanue» http://num-meth.srcc.msu.ru/

Ilepeyenb HGOPMAIUMOHHBIX TEXHOJIOTHI U POTPAMMHOI0 00ecreYeHmst

[Tepeuerr MHGOPMAITMOHHBIX TEXHOJOTUH M MPOTPAMMHOIO OOECTIeUCHUS
mucruiinael - «IIporpaMMmupoBaHre W YUCJICHHBIC  METOMBI»  BKIIFOYAET
CleayIolee:

1. Cpena nporpammupoBanust Dev-C++ 5.11.

2. DJeKTpOHHAs TouTa JUIS ONEPATHBHOIO KOHTPOJS CaMOCTOSITCIbHOM
paboThl 00YUYaOIINXCSL.

3. TlouckoBele cucTeMbl ceTH VIHTEpHET HJii CaMOCTOSTEIBHOTO ITOMCKA
JOTIOTHUTEIPHOTO ~ Y4eOHOr0 M~ HAyYHOTO  MaTepualia,  AJICKTPOHHBIX
DHIMKJIONEINN U 0a3 JaHHBIX.

B xone peanuszanuuy uener v 3aa4 JUCUUILUIMHBL, & TAKXKE ST TOATOTOBKU
K TIPAKTUYCCKUM 3aHATHSAM CTYACHTBI MOTYT TIPH HEOOXOAMMOCTH HCIOJIB30BATh
Bo3MOkHOCTH Hayunoit oubnuorexu IBOY:

1. Pecypcwl Hayunoit Oubmmotexu [AB®PY — donapr 6udbnuorekn. URL:
http://lib.dvfu.ru:8080/search/query?theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-378&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-378&theme=FEFU
https://e.lanbook.com/reader/book/378
http://eqworld.ipmnet.ru/ru/library/mathematics/numerics.htm
https://planetcalc.ru/search/?tag=2874
http://cppstudio.com/
http://statistica.ru/branches-maths/obzor-chislennykh-metodov/
http://statistica.ru/branches-maths/obzor-chislennykh-metodov/
https://code-live.ru/
http://proginfo.ru/
https://ru.cppreference.com/
https://msdn.microsoft.com/ru-ru/library/3bstk3k5.aspx
https://msdn.microsoft.com/ru-ru/library/3bstk3k5.aspx
http://num-meth.srcc.msu.ru/
http://lib.dvfu.ru:8080/search/query?theme=FEFU

2. Pecypcei Hayunoit O6ubmmoreku JBO®Y — wundopmanuonHo-
oubnuorpaduyeckue pecypchl, 0as3bl JaHHBIX mnepuognueckux uzmanuid. URL:
http://www.dvfu.ru/library/electronic-resources/

VI. METOAUYECKHUE YKA3AHUSA IO OCBOEHUIO JTUCHUIIJINHBI

B coorBeTrcTBMM C WelAMH W 3aJadyaMd  JAUCLHUIUIMHBI CTYJEHT Ha
ayJIMTOPHBIX 3aHATHUSX I[OCJIENOBATEILHO OCBAaMBAET pa3Aeiibl U TeMbl Kypca,
TOTOBUTCA JIOMa K Ja0OpaTOPHBIM 3aHSATHUSIM, BBINOJHSET 3aJ@aHus A
CaMOCTOATENbHON pabOThl, MPOXOAUT B TEUEHHUE CEMECTpa TEKYIIMH KOHTPOJIb,
CZIAeT I10 OKOHYAaHNUU CEMECTpa 3ayerT.

VY4eOnblii mponecc no aucuuiimHe «lIporpamMMupoBaHue W YHCIEHHbBIE
METO/Ib» CTPOUTCS B CJIEAYIOLIEH MOCIEI0BATEIbHOCTH:

— IIOCEUICHUE JIEKUMOHHBIX 3aHATHM, W3Yy4€HHUE W KOHCIIEKTUPOBAHME
TEOPETUUYECKOr0 MaTepuaa 1o pasjeiaaM U TeMaM Kypcea;

— TMOATOTOBKAa K JA0OPAaTOPHBIM 3aHATHSIM HAa OCHOBE JIEKIIMOHHOTO
Marepruajia, a TakK€ C HCIOJIb30BAHUEM OCHOBHOM W JOINOJHUTEIBHOU
JUTEPATYPHL;

— BBINIOJIHEHHE JTA0OPATOPHBIX PaboOT, B XOJE KOTOPBIX (HOPMHUPYIOTCS
MPAKTUYECKUE HABBIKM TOCTPOEHUS aJTOPUTMOB, B TOM YHCIIE€ aJTOPUTMOB
YUCJIEHHBIX METOJIOB, U X PEATM3ALMH C TOMOIIBIO A3bIKa MPOTPAMMUPOBAHNS;

— BBIMIOJIHEHHE WHJWBHUIYAJIbHBIX PpPACUETHBIX 3aJlaHUd B  paMKax
CaMOCTOATENbHON padoThl JUisl (POPMUPOBAHUSL YCTOMYUBBIX HABBIKOB YCIIEIIHOTO
IIPUMEHEHMUS TTOJYYEHHBIX 3HAHUW U YMEHUM;

— TIOCEHIEHWE  KOHCYJbTallMd C  LENIbI0  BBIICHEHHS  BOIIPOCOB,
BO3ZHMKAIOIIMX MPU W3YYEHUU KOHCIEKTOB JIEKLIMA, MOATOTOBKE K JJaOOPaTOPHBIM
3aHATHUSM, BBINOJHEHUU JIA0OpaTOPHBIX padOT, WHAMBUAYAIBHBIX PaCUETHBIX
3aJIaHUM;

— TMOATOTOBKA K 3aYETYy.

bonpioe 3HaueHHE HMMEET XOpOUIO MpOJYMaHHas OpraHu3auus TpyJa
CTYJIEHTa, U MPEXKJI€ BCEro MpaBWiibHAs OpraHU3alks BpeMeHH. /{51 cokpalleHus
3aTpaT BPEMEHHM Ha M3y4Y€HHUE AMCIUIUIMHBI B IEPBYIO OYepe/b, HEOOXOIUMO
CBOEBPEMEHHO BBICHUTH, KaKOW 00beM HH(OpMaALUU CIEIyeT YCBOUTH, KaKHe
YMEHUSL NPHOOPECTH JUIsl YCHEUNIHOTO OCBOEHUS JMCLMIUIMHBI, Kakue 3aJaHus
BBINIOJIHUTD JJI1 TOTO, YTOOBI MOJYYUTh JOCTOWHYIO OLIEHKY. CBeneHus 00 3Tom
(CTIMCKH PEeKOMEHIyeMOW M JOTOJHUTEIBHON JINTEPATYpPhI, TEMBI JaOOPATOPHBIX
paboT, TEeCTOBBbIC 3aJaHusA, 3aJaHUsl UId CaMOCTOATEIbHOW paboThl, Jpyrue
HEOOXOJMMBIE MaTepuaibl) HMEIOTCS B pa3paboTaHHOW pabouelt ydeOHOM
POrpamMMbl TUCHUTIINHBI.


http://www.dvfu.ru/library/electronic-resources/

PerynsipHoe mnocemieHue JeKnuid M 1a00paTOPHBIX 3aHATHH HE TOJBKO
CHOCOOCTBYET YCIEUIHOMY OBJAJCHUI0 MPOPECCHOHATBHBIMU 3HAHUSMH, HO H
MIOMOraeT HaWjydylluM 0O0pa3oM OpraHu30BaTh BpEMs, T.K. BCE BUIbI 3aHATUN
pacrmpesiefieHbl B TEUYEHHE CeMecTpa IUIaHOMEPHO, C YYETOM HeoOXOIUMBbIX
BPEMEHHBIX 3aTpar. BaxkHas poip B IUIAHUPOBAHWU W OpraHU3allid BPEMEHH Ha
U3Y4YEHUE TUCUUILIMHBI OTBOJUTCS 3HAKOMCTBY C TUIAHOM-TPaUKOM BBITOJHEHUS
CaMOCTOATENbHON PabOThl CTYJEHTOB IO AUCIUIUIMHE. B HEM COIEpXKUTCS BUIBI
CaMOCTOSITENILHOW pabOTHI ISl BCEX Pa3AeNoB AUCIHUILIUHBI, YKa3aHbl IPUMEPHBIC
HOPMBI BPEMEHU Ha BBINIOJHEHUE U CPOKH CIaYM 33JaHUN.

BaxHeimen COCTaBHOM 4YacTblO OCBOCHUSA Kypca SABJSETCS MOCENICHUE
JeKuuid U o0s3aTenbHOE MX KOHCHEKTHUpoBaHue. [7yOOKOMYy OCBOEHHUIO
JEKIIMOHHOTO  MaTepuajia  CIOCOOCTBYET  MpeIBapuTeNbHas  IMOATOTOBKA,
BKJIIOYAIOIIAsi YTEHHUE KOHCIIEKTa MPEIbIIyIIeH JeKIuu, paboTy ¢ OCHOBHOU U
JIOIIOJIHUTEIIbHOM JTUTEPATYPOM.

KoHcnekTrpoBaHue JIEKIMM — BaKHBIM IIar B 3allOMUHAHUM MaTepuala,
MOATOMY KOHCHEKT JEKIMH HEOOXOAMMO HMETh KaXJIOMy CTYIEHTy. 3ajaua
CTYJI€HTa Ha JIEKI[UM — OJJTHOBPEMEHHO CIyIIaTh MpErnoAaBaTes, aHaIu3upOBaTh U
KOHCIIEKTHUPOBaTh MHPopManuio. [Ipu 3TOM Kak CBUIETENBCTBYET NMPAKTHKA, HE
HY’KHO CTPEMUTBCS BECTU JOCIOBHYIO 3aIIHCh.

[locne  OKOHYaHWA  JIGKUMOHHOTO  3aHATHUS ~ CJEAyeT  MPOBECTH
JOTIOTHUTENBHYIO PabOTy C TEKCTOM KOHCIEKTa: BHUMATEIBHO MPOYUTATh U
MIPOAHAIM3UPOBATh €0, MPU ITOM HEOOXOAUMO pacin(poBaTh BCE UMEIOLIUECS
COKpAIIEHHsI, BBIIBUTh HETIOHATHBIE MECTA C TEM, YTOOBI B TAJIbHEHIIIEM BBISICHUTD
UX Ha KOHCYJbTallMU y mpenogaBatTeis. BaxxHo ymerb oQpoOpMUTh KOHCHEKT Tak,
YTOOBI OCHOBHBIE MOMEHTHI OBUIM BBIIEIECHBI KaKUM-IMOO 00pa3oM U cpasy
Opocaiuch B riasa.

XOpomuii KOHCHEKT — 3aJlOT YETKUX OTBETOB HA 3aHATHSX, YCHEIIHOTO
MPOXOXKJEHUS KOHTPOJBHBIX MEPOINPUITUI, BBIIOJIHEHUS CaMOCTOATEIIbHOM
paboThl. 3HAYUMOCTh KOHCIEKTUPOBAHUS Ha JIEKIIMOHHBIX 3aHATUSAX HECOMHEHHA.
[IpoBepeHno, uYTo cocraBieHUe dS(PGHEKTUBHOTO KOHCIEKTAa JIKIUA MOXKET
COKpAaTUTh B YETHIPE pa3za BpeMsi, HEOOXOAUMOE ISl MOJHOIO BOCCTaHOBJICHHUS
HY>KHOU MH(pOpMaIuu.

Beimonaenne  mabopatopHbIX  pabOT HWMEET IEJbl0  3aKpervieHue,
pacimpeHue, yriryoJieHHe TCOPETUUSCKUX 3HAHHM, TTOJYYCHHBIX Ha JIEKIHUSIX U B
X0JIe CAaMOCTOSITEIbHON PaboThl, (popMuUpoBaHHe y 00yJaronerocs mpakTUYeCKux
HaBBIKOB TIPUMEHEHHSI MOJYYEHHBIX 3HAHUW, 3aKIIOYAIONIMXCS B YMEHUU
COCTaBUTh AJTOPUTM peIlIeHUd 3anadyd U A(PPEeKTUBHO pealn3oBaTh €ro B
IIPOTPaMMe.

[Ipu noarotroBke k JabopaTopHO padoTe oOydaronIuiicss JOJKEH 3apaHee
U3YYUTh MaTEpUaJ MO TeME pabOThI, UCIOIB3YS MPEkKAE BCETO KOHCIIEKTHI JICKIIUHA.



Heo0xoqumMo He TOJBKO PacCMOTPETh TEOPETHUYECKHE BOMPOCHI, HO U TIIATENIbHO
pa3o0path uMeromuecs: npumepsl. [Ipy HaaMuMKM BOMPOCOB, HETOHSTHBIX MECT
cienyeT oOpaTUThCA K OCHOBHOM W JIOMOJHHUTEIBHON JHTEpaType, MOIYYUTh
KOHCYJIbTAlMIO y IPENOo1aBaTesl.

be3 cepbe3HON mpenBapUTEIBLHON IMOJATOTOBKHA OOYYArOIIUNUCS MOXET He
YCHETh BBIMOJIHUTH J1a00OPaTOPHYIO padOTy 32 OTBEJEHHOE BpPEMs WJIM BOOOIIE He
crpaBuTCcs C¢ 3aaHueM. HeBbimoaHeHue Bcex Ui OOJbIIeH 4yacTu J1abopaToOpHBIX
paboT BEJET K HEJOIYCKY CTYJIEHTa K 3a4ETY.

JInsi mpaBWIIBHOTO BBIMOJIHEHUS WHIWBHUIYAJIBHOIO PAaCUETHOIO 3aJaHus
HEOOXOJMMO TPEABAPUTEIBFHO HW3YYUTh TEOPETHUECKH MaTepual M0 TeMe,
VICITOJIb3YsI KOHCIIEKTHI JIEKIMI, OCHOBHYIO U JOIOJHUTENBHYIO JIUTEPATYPY, UHBIE
VICTOYHHKH.

BakHoii yacThi0 pabOThI CTYICHTA ABJISETCS 3HAKOMCTBO C PEKOMEH1yeMOn
OCHOBHOM M JONOJHUTENBHON JIMTEPATYypOH, IMOCKOJIBKY JIEKIIMOHHBIA MaTepuall,
IIPU BCEW €ro BaKHOCTH ISl MPOLIEcCa U3YYECHMS JUCUUIUIMHBI, COAEPKUT JIMIIb
MUHUMYM HEOOXOJUMBIX TEOpEeTHYEeCKUX cBelneHuid. Kpome Toro, moiyueHue
oOpa3oBaHUs MPEINOJIAraeT HE TOJIBKO YCBOEHHWE HWH(OpManuu, HO H
(dhopMUpOBaHNUE HABBIKOB UCCIIEIOBATEIHCKON PAOOTHI.

Bo Bpewms m3ydyeHus: aurTepaTypsl CIEIyeT KOHCIIEKTUPOBATH U COCTABIIAThH
paboune 3amucu NPOYUTAHHOTO, KOTOpPble MOTYT OBITh CclieJdaHbl M B BHJE
IIPOCTOTO M PA3BEPHYTOIO IUIAHA, LIUTUPOBAHMUS, TE3UCOB, PE3IOME, AaHHOTALWUH,
KOHcIeKTa. Takue 3anucH yJIuHSI0T NPOLEcC MPOpadOTKH, U3YUYEHHs] KHUTHU, HO
CIIOCOOCTBYIOT €€ JIyYIIEMY OCMBICIIEHUIO M YCBOEHHIO, BbIPAOOTKE HAaBBIKOB
KpPaTKO Y TOYHO M3JIaraTh MaTepHaJl.

Haubonee HagexHblii CcHOcO0 — COCTaBUTh KOHCHEKT, T.€. KpaTKoe
IIMCBMEHHOE U3JI0O)KEHHE OCHOBHOTO cojepkanus. CocTaBieHHME KOHCIEKTa
TpeOyeT aKTHBHOW MBICIUTEIbHOU paboThl. KoHcHekTupyembiii  maTepuan
CONEPKUT HWH(POPMALMIO TpeX BHUAOB: TIJaBHYIO, BTOPOCTENEHHYIO H
BCIIOMOTaTeNbHyl0. ['JlaBHOW sBieTcss MH(pOpMalMs, HMEIOIIasi OCHOBHOE
3HAUYEHUE JJIA PACKPBITUS CYIIHOCTM TOrO WJIM MHOIO BONPOCA, TEMBIL.
Bropocrenennass uHopManus CIyKUT AJig TOSICHEHUS, YTOYHEHHUS TJABHOMN
Mbiciii. K 3TomMy Tumy MH(pOpMaluUM OTHOCSATCA Pa3HOro poja KOMMEHTApHUH.
Ha3nauenue BcriomoraTenbHONM MH(POPMAIMN — IOMOYb YUTATEIIO JIyYIlle TIOHATh
JAHHBII Marepuan. OJTO BCAKOIO pPOJAa HANOMHHAHMS O paHEE H3JI0KEHHOM
MaTepHale, 3aroJOBKH, BOIPOCHI.

PabGoras Ham TekcToMm, cieayer u30eratb  €ro  MEXaHUYECKOTO
MEpENUChIBaHUSA. BaXHO BBIIEHATH TIJIABHBIE IIOJIOKEHHS, BCIIOMOTATEIbHYIO
uH(OPMAIUIO MPU KOHCIEKTUPOBAHUU HE 3amUChIBaIOT. JKenaTenbHO OCTaBISAThH
NOJISL 111 BHECEHUS IOTIOJIHEHUH, MONPAaBOK UM (PUKCAMU COOCTBEHHBIX MBICIIEH
10 TAaHHOM 3aIlHCH.



3adeT — 3TO 3aKIIOYUTCIBHBIM STall HU3Yy4YCHUS IOUCHUILIINHBI, I/IMCIOHII/Iﬁ
HCJIbIO HNPOBCPUTH TCOPCTHUYCCKUC 3HAHHA CTYACHTA, €IO0 HABBIKM W YMCHHC
INPHUMCHATH ITOJTYYCHHBIC 3HAHUWA IIPU PCIICHUH ITPAKTUYCCKUX 3aaa4. HOI[FOTOBKa
K 3a4CTy HIpcAnojaract cCaMOCTOATCIIBHOC IIOBTOPCHUC PAHCC HN3YUYCHHOI'O

Martcpuaiia, IIpuUIEM HC TOJIBKO TCOPCTUYICCKOI'0O, HO U IIPAKTHUYCCKOIO.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JTUCHUATIIMHBI

HaumeHnoBaHnue 000py10BaHHBIX
NMOMelIeHU I ¥ NOMeIeHu i NJIs
CaMOCTOSITeIbHON PadoThl

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Bnagusoctok, 0. Pycckuii, n. Asike
1.10, xopnyc L, ayn. L 502

YueOHast ayTUTOpHS 7Sl IPOBEACHHUS
3aHATHI JICKIIMOHHOTO TUTIA

ITapTel ¥ cTynbA

BnaguBocTok, 0. Pycckuii, n. Asike
1.10, kopryc L, ayn. L 450
Crnernuanu3upoBaHHas 1abopatopust
Kadeappl KOMIBIOTEPHBIX CUCTEM JIJIS
IPOBEJICHUS J1a0OPaTOPHBIX paboT

11 xoMIBIOTEPOB (CHCTEMHBIH 0J0K MOAEIH -
30AGCTO1WW P3+monuropom AOC 28"
L12868POU)

UYuransusle 3aibl HayuyHnon
6udmnorexku IBOY ¢ oTKpBITHIM
JOCTYNOM K (oHTy (Kopmyc A -
ypoBeHb 10)

VYyeOHast ayTUuTOpHs UI IPOBEICHUS
CaMOCTOSITENIbHOM paboThI U
MOJATOTOBKH K DK3aMEHY

Mono610kx HP ProOrme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopocts nocryna B Untepuer 500 Mout/cex.
Pabouue mecta ais Arofei ¢ orpaHUYEHHBIMU
BO3MOXHOCTAMHU 3J0POBbs OCHAICHBI AUCIIJIICAMHA U
npuHTepamu bpaiins; 000pynoBaHbl: MOPTATUBHBIMU
YCTpOI\/JICTBaMI/I JJIA YTCHUS IIJIOCKOIICYaTHBIX TEKCTOB,
CKaHUPYIOIIUMHU U YUTAIOIUMU MalllUHAMUA
BUJICOYBEICUUTENIEM C BO3MOKHOCTBIO PETYIISAIIII
HOBETOBLIX CIICKTPOB; YBECIWYHNBAIOIIUMHA
AIIEKTPOHHBIMU JIYIIAMH U YIBTPA3BYKOBBIMU
MapKUPOBIIUKAMU

B nensix oGecrieueHus crienuaabHBIX YCIOBUNM 00YYEHUST MHBAIUIOB U JIUIL C

OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710pOBbsi B JIBDY Bce 3manus 0060pya0BaHBI

naHjaycamu, JudTamu,

OCHAallICHHbBIMH TyaJICTHBIMU

HaBUTalIMUOHHOM MNOAACPIKKH.

MOIbEMHHUKAMHU,
KOMHAaTaMH,

CIICONAIIN3UPOBAHHBIMHU  MCCTaMHU,

TabnMuykamMu  MH(pOpMaAIMOHHO-
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Ilnan-rpa¢guk BHINOJHEHUS CAMOCTOSATEIbHOU PadOThI N0 JMCUMIINHE

No Hata/cpoku Bun [Ipumepnbie dopma KOHTPOJIS
/1 BBITIOJTHEHUS CaMOCTOSITEITLHOM HOPMBI BpEMEHU
paboThI HAa BBINOJIHEHUE
(dac.)

1 B teuenue cemectpa | [Togroroska 18 Oruer 110
1ab60paTOPHBIM nabopaTropHoit pabote
pabotam

2 | B reuenue cemectpa | MuauBuayansHoe 18 Otuer no
pacueTHOe 3aJlaHue pacueTHOMY 3aJJaHHI0

Htoro 36

MeToanyecKkue yKazaHus 10 MOATOTOBKe K JIa0OPATOPHBLIM padoTam

Bremonnenne  nabopaTOopHBIX — pabOT HMMEET LENbl0  3aKpervieHHe,
pacuMpenue, yriyoJieHrue TEOPETUYECKUX 3HAHUM, MOJYYCHHBIX Ha JICKIUSAX U B
X0JIe CaMOCTOATENIbHON padoThl, (HOPMUPOBAHKE Y OOYHAIOIIErOCs MPAKTUYECKUX
HABBIKOB TPUMEHEHHUS TMOJYYEHHBIX 3HAHWM, 3aKIIOYAIONIUXCS B YMEHUU
COCTaBUTh aJTOPUTM peIIeHUS 3anadyd U S(YPEKTUBHO pealn30BaTh €ro B
nmporpamme.

[Ipu moaroroBke K jabopaTopHOM paboTe 0O0ydarouuiics TOHKEH 3apaHee
U3YYUTh MaTEpUal Mo TeMe pabOThI, UCIONIB3YS MPEkKAEC BCETO KOHCIIEKTHI JICKITHIA.
Heobxoaumo HeE TOJBKO pacCMOTPETh TEOPETUUYECKHE BOMPOCH], HO M THIATEIHHO
pa3zo0path uMerImecs npuMepbl. [Ipu HaIUYUU BOMPOCOB, HETMOHATHBIX MECT
cienyeT oOpaTUThCA K OCHOBHOM W JIOTIONHUTENBHOW JUTEpaType, MOIYyYHUTh
KOHCYJIBTAIIMIO y TIPENoaBaTesl.

be3 cepbe3HOl TMpeaBapUTEIBHON MOJATOTOBKA OOYYarOIIMMCS MOXKET He
YCIIETh BHITIOJHUTH JTA0OpaTOpHYI0 paboTy 3a OTBEIEHHOE BpeMs WM BOOOIIE HE
CHpaBUTCSA C 3a7aHneM. HeBbIloMHeHne BCceX Wi OOJbIIeH JacTu 1ab0paTOPHBIX
paboT BEET K HEJOMMYCKY CTy/IeHTa K 3a4eTy.

[To xaxmon nmabopaTopHOil paboTe 0oOydaronuiics AOMKEH CPOPMUPOBATH
OTYET B AJICKTPOHHOM BHJIC, BKIIFOUAIOIIHMIA B CeOsI OMUCAaHUE aJTOPUTMA U TEKCTHI
nporpamm. OT4eT 1o paboTe MOUICKHUT 3aIIUTE, T.€. CTYJAEHT JOJDKEH ObITh TOTOB
JaTh YCTHO OTBETHI Ha BOMPOCHI, KAaCAIOIIMECs OCOOCHHOCTEH alropuTMa M ero
IIPOIPaAaMMHON peanu3anuu.




MeToaunueckue YKadanusd 110 BbINMOJIHECHUIO HHAUBUAYAJIbHBIX

PaCUYeTHBIX 3aJaHUH

[leap maHHOTO BHMA pabOTHI — 3aKPEIUTh M IPOBEPUTH 3HAHUS, YMCHHS U
HABBIKH, TOJTYYCHHBIC OOYYAIOIIMMUCS B XOJ€ AYJUTOPHBIX 3aHATUN (JIEKIUH,
71a00paTOpHBIX PaboT).

JaHHblil BUA paOOThI OCYIIECTBISIETCS MOJ] PYKOBOJCTBOM IPEIOIaBaTes,
KOTOPBIH BBIMOJHSACT (YHKIHMIO YIPaBICHUS dYepe3 KOHTPOIb M KOPPEKIIHIO
omubOok. PaboTa BbINOIHSAETCS B YA00HOE JUIsI OOYyYaroOIIMXCS BpeMs U
MIPECTABIIACTCS MPETO0IaBaTEe 0 Ha MPOBEPKY B YKa3aHHBIC CPOKH.

JIns TpaBHIIBHOTO BBITIOHEHUS HWHIMBHIYaJIbHOI'O PACUCTHOTO 3aJIaHMS
CTYJIEHT JIOJDKCH TPEIBAPUTEIHHO W3YYHTh TEOPETUUYECKHH MaTepHayl 10 TeMe,
WCITOJIB3YsI KOHCITCKTHI JICKITUH, OCHOBHYIO U JIOTIOJHUTEIBHYIO JTUTEPATYPY, HHBIC
HCTOYHUKH.

[lo kaxmoMmy 3afaHui0 OOy4YarOLIMNCS AOJXKEH c(POopMHUpOBATH OTYET B
AJICKTPOHHOM BHJIE, BKIIFOYAIOIIUMA B ce0s ONMMCAHHE COCTABJICHHOTO aJrOpUTMAa,
TEKCThl TIPOrpaMM, IIOJIyYeHHbIE OTBEThl. OTUETHl CHAOTCS Ha MPOBEPKY
npenoAaBarento. [Ipy HaTUYMK 3aMEeYaHHil 1O BBITTOJIHEHHUIO 3aJaHUS UX HYXKHO
WCIIPaBUTh U CAATh HAa IIOBTOPHYIO MPOBEPKY.

HeBbimotHeHHEe BceX WM OONBIICH YacTH WHAWBHAYATbHBIX PACUYCTHBIX
3alaHdid BeIeT K HEIOMyCKy CTyAeHTa K 3adeTy. Eciaum wHAMBUIyalbHBIE
pacyeTHBIC 3aJlaHWs BBIIOJHCHBI HE TIOJHOCTHIO, CTYACHT Ha 3a4eTre
JOTIOJIHUTEIPHO ~ TMOJYYUT  AHAJIOTUYHOE 3aJaHue C  IeIbI0  IPOBEPKH
c(hOpPMHUPOBAHHOCTH COOTBETCTBYIOIINX YMEHUN U HABBIKOB.

IIpuMepHbIe pacuyeTHbIE 3aJaAHUS

1. PemmTs HeNMHEHHOE ypaBHEHHE, HCIOIB3YS OJHH M3 YHCICHHBIX
METOJIOB:
f(x)=4x®—4x* -19x+10=0

2. PemmnTh cucteMy JIMHEWHBIX YPAaBHEHHM, UCTIONIB3YsI OAUH U3 YUCICHHBIX
METOJIOB:

A% + X, =X, =4
2X, —5X, +2X; =4
3X, + X, +4X, =13
3. Halitu MuHMMyM (YHKIIMU OJIHOM MEPEMEHHOMH, HCMOJIb3ysl OAWH U3
YHCIICHHBIX METOJOB:
)= 2x*-2x% 4+ x*-28x+ 2



4. Haittu MuHHMYM QYHKIUH JBYX I€PEMEHHBIX, HCIOJb3YysSd OIUH U3
YUCJIEHHBIX METOJIOB:
f(X,y)=8x—xy?—2xy+5x* -3

5. Beraucnuthb OHpeﬂeHeHHBIﬁ HHTCI'pAJl, UCIIOJIB3Yyd OAWH N3 YHNCICHHBIX
MCTOJ 0B, 1 OLICHUTDH ITOI'PCHIHOCTL OTBCTA:

[f(0ax, fx) =e*" ;2=0,5,b=35
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Hacnopt ®OC

Koa u ¢popmysiupoBka dranbl GOPpMUPOBAHUS KOMIIETEHIIUN
KOMIEeTeHIIUH
OK-5 crocoOHOCTh HCIONB30BAThH 3Haer OCHOBBI BBIYHCIIUTEIBHON MaTEeMaTUKH,
COBPEMEHHBIE METO/BI U METOAMKY YHCICHHOTO MOJICIIMPOBAHUS
TEXHOJIOTHH (B TOM YHUCIIE Ymeer UCIIOJIb30BaTh YUCICHHBIE METOBI IIPU
UH(POPMALIMOHHEIE) B MaTeMaTHYeCKOM MOJIETTMPOBAHUU OOBEKTOB,
npoecCuOHANBHOM NesTeNIbHOCTH IIPOIIECCOB U SIBIICHUI B MPOQecCHOHANTBHON
oOnactu
Brnageer | HaBbIKamM pellieHUs CTAaHAAPTHBIX 3a/1a4
po¢eCCHOHATBLHOMN e TETLHOCTH C
NPUMEHEHHUEM YHCICHHBIX METO/I0B B PaMKax
BBIOPAHHOW MOJIEIIN C YY€TOM MOTPEITHOCTEH
BBIYMCIICHUN
OIIK-4 ciocoGHOCTh TOHUMATh 3Haer OCHOBBI IPOTrPAMMUPOBAHUS
CYIIIHOCTh U 3Ha4YeHue nHpopManuu | Ymeer OCYIIECTBIISITH MOMCK HH(OPMAIIHH,
B Pa3BUTUHU COBPEMEHHOIO HE00X0UMOM 1 podhecCuOoHATBLHOM
o01m1ecTBa, 0CO3HABaTh OMACHOCTh U JeSITENIbHOCTH
Yrpo3y, BO3HUKAIOIINUE B 3TOM Brnageer | HaBbIKaMM KpUTHYECKOTO aHAIM3A U
npomnecce, COOJII0IATh OCHOBHBIC 000CHOBaHMS UAEH U MTOAXO0H0B,
TpeOOBaHUs MHPOPMALMOHHON UCTIONIb3YEMBIX B PO eCCHOHATEHON
0€e30MacCHOCTH JIEATENEHOCTH
OIIK-5 cnocoGHOCTb UCIIONB30BaTh | 3HAeT OJIUH U3 OCHOBHBIX S3bIKOB
OCHOBHBIE METO/TBI, CIIOCOOBI 1 IPOrpaMMHUPOBAHUS
CpeZCTBa MOJIYYEHUs, XPAHEHUS, Ymeer pean30BbIBaTh AITOPUTMBI B BUIE
nepepadoTKu HHPOPMALIUHU | MIPOTPaAaMMHOTO KOJIa
HaBBIKU PA0OTHI C KOMITBIOTEPOM Brnageer | HaBBIKaMM adTOPUTMHU3ALNU U
KaK CO CPEJICTBOM YIPABIICHHS MIPOrPaMMHUPOBAHHUSI JJTsI HATUCAHUS
uHpopmanueit nporpamm
Ne KoHTtponmpyemslie Kopp! 1 aTamnst OneHouHbIE CpecTBa
wn pasesnbl/TeMbl q)opMHpOBaHI/i;I TEKYIIUN MIPOMEKYTOUHAS
JTVCIIATUTHHBI KOMIIETEHITHH KOHTPOJITb aTTecTanus
1 | Pazmen I 3HaeT I1P-1 BONPOCHI K 3auety 1-17
[IporpamMmmupoBanue OITK-4 Ymeer I1P-6 naboparopHbie paboThl 1-
OIIK-5 12
Bmaneer I1P-13 VHIUBUyaJIbHbIE
pacyeTHble 3aJaHHs
2 | Paznmen Il. Uncnennsie 3HaeT I1P-1 BONIPOCHI K 3aueTy 18-32
METObI OK-5 Ywmeer I1P-6 nabopaTopHbie paboThl 13-
OIIK-5 18
Bmaneer [1P-13 WHIUBUTyaJIbHBIC
pacyeTHbIe 3aJaHHs

I1P-1 — TrectupoBanue

[TP-6 — maGoparopHas paboTa

[1P-13 — uHMBUTyaIbHBIC PACUETHBIE 3aJaHHUs




HIkana oueHuBaHus YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMIA

Koa n
¢dopmyaupos dranbl popMUpPOBAHUS Kpurepun Moxazarean
Ka KOMIIETeHLIMH
KOMIIETeHIIM U
OK-5 3HACT OCHOBBI 3HAHUE METOJMKH | CIIOCOOHOCTh
croco6HOCTh | (MMOPOTOB | BBIYMCIUTEIBHOMN YHCJIEHHOTO MIePEUYUCITUTD U
HCIIOJIB30BaTh | BI MaTEeMaTUKH, MOJICTTUPOBAHUS, OXapaKTepU30BaTh
COBPEMEHHBIE | YPOBEHB) | METOJUKY 3HAaHHE OCHOBHBIX | OCHOBHBIE DTAIIbI
METO/IbI U YHCJICHHOIO pa3zennon YUCIIEHHOTO
TEXHOJIOTHH (B MOJCIIUPOBAHUS BBIYMCIIUTEIbHOM MOJICITUPOBAHUS;
TOM YHCIE MaTEMaTHKHU; CIIOCOOHOCTD
nHpopMaIoH 3HAaHUE OCHOBHBIX | MIEPEUUCITUTH
HBIC) B YUCIIEHHBIX HCTOYHUKHU
npodeccuoHal METOI0B MOTPENTHOCTEH MpHr
bHOH YHCJICHHOM
EeITEIbHOCTH MOJICJTMPOBAHUH,;
CIIOCOOHOCTE
MIePEUYUCIIUTD
OCHOBHEBIE
YUCIICHHBIC
METO/IbI;
CIIOCOOHOCTH
OXapaKTepHU30BaTh
001acTh
MPUMEHEHUS
OCHOBHBIX
YUCIEHHBIX
METO/IOB;
CIIOCOOHOCTH JIaTh
KpaTkoe
TEOPETUIECKOe
000CHOBaHHE
OCHOBHBIX
YUCJIEHHBIX
METOJIOB
yMeeT HCIIOJIB30BAaTh YMEHHE MPUMEHSTH | CIOCOOHOCTh
(IpOJIBMH | YHCIICHHBIC METO/TBI METO/IbI BEIOpaTh HYXHBIC
YTHIN) MIPH MaTEMaTHYECKOM | BBIYUCIUTEIHHON BBIUKCIIUTEIbHEIE
MOJICTTUPOBAHUH MaTEMaTHKH TIPH METOJTbI TPU
00BEKTOB, MPOIIECCOB | YUCTICHHOM MOJICTTUPOBAHUH,
U SIBJICHUH B MOJICTTUPOBAHUH, CITOCOOHOCTH
npo¢eCCHOHATBHON yMEHHUE BBIOPAThH peluTh 3a/1a4y ¢
o0actu BBIUMC/IUTENIBHBIA | IIOMOIIBIO
QITOPHUTM JIJIsI BBIOPAHHOTO
pelieHus METO/1a;
MMOCTaBJICHHOM CIIOCOOHOCTH




3aJ]auu; yMEHHE OLICHUTD
MIPUMEHUTH 3¢ PeKTUBHOCTH
BBIOpAaHHBIN YHUCJIEHHOTO
QJITOPUTM TSt MeTo1a
MOJTy4YEeHUS
pelieHus
BJIaJIeeT HaBBIKAMU PEIICHUS BJIAJICHHE CIOCOOHOCTh
(BBICOKHMI) | CTaHAAPTHBIX 3a/1a4 HaBbIKAMU MOCTPOUTH
npodeccuoHaTBLHON MOCTPOCHHS U a/ICKBATHYIO
JESITEIIbHOCTH C aHanm3a 3a/1aye YUCICHHYIO
pUMEHEHHUEM YHUCICHHBIX MO/IEIIb;
YHCJICHHBIX METOJIOB B | MOJIesIel B CIIOCOOHOCTh
paMKax BeIOpaHHON npoeCCUOHATIBHO | IOJIYYHUTh PELICHUE
MOJIEJIH C Y4ETOM il neaTenbHOCTH B paMKax JaHHOU
MOrPEIIHOCTEN MOJIENH;
BBIUHCIICHUM CIIOCOOHOCTh
OLICHUTH
MOTPELIHOCTD
BBIYHCIICHHI,
CIIOCOOHOCTh
000CHOBAaTh
PaBUJILHOCTD
BbIOpaHHOU
MOJIEIH
OIIK-4 3HaeT OCHOBBI 3HaHUE OCHOBHBIX | CIIOCOOHOCTH
CHOCOOHOCTh | (TMOPOTOB | MPOTrPAMMHUPOBAHHUS croco0oB NEePEeUUCIUTh U
MOHUMATh 13171 MIPEICTaBICHUS OXapaKTepHU30BaTh
CYIIHOCTb U YPOBEHbB) JTAaHHBIX; 3HAaHUE OCHOBHbIE
3HAYCHHE OCHOBHBIX CTIOCOOBI
uHpOpMaLun ATOPUTMHUYECKUX | MPEACTaBICHUS
B Pa3BUTUHU KOHCTPYKIIUH JTAHHBIX;
COBPEMEHHOT0 CIOCOOHOCTh
oO1uiecTBa, NEPEYUCIIUTD U
0CO3HaBaTh 0XapaKkTepHU30BaTh
OTIaCHOCTh H OCHOBHEIE
yrposy, AITOPUTMUYECKHE
BO3HHUKAIOIINE KOHCTPYKIIUH
B 3TOM yMeeT OCYILECTBIIATh MIOMCK | YMEHHE HAXOJUTh | CIIOCOOHOCTH
mporecce, (nponBuH | uHGOpMaLUH, MH(pOpPMAaILIHIO O HalTH U
co0II01aTh YTHIN) HE00X0AUMOM 115t Pa3INYHbBIX OPUMEHHUTD
OCHOBHbIE npodeccuoHanbHOM crocobax nHpopmanuio,
TpeGoBaHUS JeSITeIbHOCTH Ipe/ICTaBICHUS TpeOyromytocs B
WH(POPMAIINOH JAHHBIX; yMEHHE X0/J1e pa3paboTKu
HOU HAXOJUTh ITOPUTMA,
0e30MacHOCTH MH(pOpPMAaILIUIO O HanucaHus u
METO/1ax, OTJaJKU
crocobax, MIPOrPaMMBbI
npuemax
00pabOTKH JaHHBIX
BJIaJICeT HaBBIKAMU BJIaJICHHE CIOCOOHOCTh
(BBICOKHI) | KpUTHUYECKOTO HaBBIKAMH aHAJIM3a | OCO3HAHHO
aHaJIu3a u U BBIOOpa BBIOpATh
000CHOBaHHUS UJCH U | CTPYKTYp J@HHBIX | MIPE/ICTaBJICHHE




HOJIX0/IOB,
UCIIOJIb3yEMbIX B
npodecCHOHATLHOM
JIeSATEIbHOCTH

U aJITOPUTMOB IIPH
HaIMCaHUH
Iporpamm

JIAHHBIX U
QITOPUTMBI JIS
pelIeHUs 3a/1a4H;
CIIOCOOHOCTD
000CHOBAThH CBOM
BBIOOp HA OCHOBE

Pa3TUYHBIX
MOJIXOJIOB K
MOHSITHIO
3 dexTuBHOCTH
OIIK-5 3HaeT OJIMH U3 OCHOBHBIX 3HAHUE S3bIKa CIIOCOOHOCTH
CIOCOOHOCTh | (IIOPOTOB | SA3BIKOB MPOrPaMMHUPOBAHU | TIEPEUUCIUTH
UCIIONIb30BaTh | BIA IPOrPaMMHUPOBAHHUS g C++ OCHOBHBIC THUIIBI
OCHOBHBIE YPOBEHB) JAHHBIX;
METO/IbI, CIIOCOOHOCTD
CIocoObI NEPEYUCIUTD
CpeacTBa OCHOBHBIC
MOJTy4eHUs, oriepaiu HaJ
XpaHEHUS, TAaHHBIMU;
nepepadoTKH CIIOCOOHOCTh
uH(pOpMaIUu 0XapaKTepU30BaTh
Y HaBBIKU orepaTophl SA3bIKa
paboThl ¢ C++
KOMIIBIOTEPOM | yMEeT pealin30BbIBATh yMEHHE CIIOCOOHOCTh
KaK cO (IpOJBMH | QJITOPUTMBI B BH/JIE UCIIOJIb30BATh BEIOpaTh AJITOPUTM
CPEICTBOM YTHIN) MPOrPaMMHOTO KOJIa | CTaHJapTHbIE JUTSL pEIICHUS
YIIPaBJICHUS AJITOPUTMBIL; 3a/1a4i;
uH(popMaren yMEHHE CIOCOOHOCTh
peaTn30BLIBATH HaIMCcaTh U
QJIITOPUTMBI B BUJIE | OTJIATUTh
MIPOTPaMMHOTO nmporpaMmy Ha
KoJa s3p1ke C+H,
peaTn3yIonyIo
BBIOpaHHBIN
QITOPUTM
BIIaJIeeT HaBbIKAMU BIIa/ICHUE CIIOCOOHOCTh
(BBICOKHMI) | aITOPUTMU3ALIUU U HaBbIKAMU BbIOpaTh U
MPOrPaMMHUPOBAHHUS COCTaBIICHUS 000CHOBATH
JUIST HATTMCAHUS AITOPUTMOB U croco0
mporpaMmm HaAITUCaHUS PEICTaBICHUS
mporpamm JTAaHHBIX;
CIOCOOHOCTh
COCTaBUTh

QITOPUTM JIJIS
pelIeHus 3a1a4u;
CIIOCOOHOCTD
HaImMcarh,
OTJIAJUTE U
IPOTECTUPOBATH
porpammy




MeTOIll/I‘leCKI/Ie PEKOMEHIAUA, ONIPEACIAIOIIUE MPOUHCAYPHLI OHCHUBAHUSA

pPe3yabTaToB OCBOCHHUA TUCHHUILJINHDBI

IIpoMe:xyTouHasi aTrecTamus CTYAeHTOB. [IpoMexXyTouHas aTTeCTallus
CTYACHTOB 10 juciuiuinHe «lIporpaMMupoBaHHe W YHCICHHBIE METOJIbI»
IIPOBOJIUTCS B COOTBETCTBHUH C JIOKAJIbHBIMH HOPMATHBHBIMH akTamu J[BOY u
SIBIISIETCS 0053aTEILHOMN.

[TpoMexxyTouHass aTrTecTalys IMPOBOJUTCA B BHJE 3adera. 3adeT
BBICTABIIICTCSA CTYJCHTY IPH YCIOBHH CBOCBPEMCHHOHM CllayM BCEX 3aJaHUil B
TEYCHHE ceMecTpa (TeCTOBBIC 3aJiaHus, Ja00opaTopHbIe paOdOThI, HHIWBUIYATLHOEC
pacdyeTHOe 3adaHue). Eciau 3amaHusl BBIIOJHEHBI HE IIOJIHOCTBIO, CTYACHTY Ha
3aYETHOM 3aHATHHU IPEAJIaracTCcs JIBa TCOPETUUYCCKUX BOIPOCA M IPAKTHYCCKOE
3aJIaHHe, aHAJIOTHIHOE PACUYCTHBIM 33JIaHUSIM.

Cnucok BOIIPOCOB K 3a4Y€Ty

OcHoBHbI€ TUIIBI JaHHBIX s3bIKa Cu. [lepemeHHbIe.
Apudmernueckue orepaiuu U BeIpakeHus B sa3bike CH.
@opMaTUPOBAHHBIN BBIBOJ HAa DKPaH.
@opMaTUPOBaHHBIN BBOJ C KIIABUATYPBI.

YcnoBHBIN oniepaTop.

Oneparuu cpaBHeHUs. CIIOKHBIE YCIIOBUSI.

Omnepatop nukia for.

Omnepatop mukiaa While.

Omnepatop mukiaa do while.

©ooNOO O WNRE

10 OnHOMEpHBIE MACCUBBI.

11. MHOrOMEpHBIE MACCUBBI.

12. OcHOBHBIE aJTOPUTMBI JIS PabOThl ¢ MaccuBaMH (CyMMHpPOBaHUE,
MOJCYET DJIEMEHTOB, TOUCK, COPTUPOBKA).

13. ®ynkiuu (00BsBICHUE, OTIPEICTICHIE, BHI3OB).

14. Vkazarenu. Hcnosb3oBaHME yKa3aTeleil B KayecTBE apryMeHTOB
GbyHKIUH.

15. JInnamMudecKoe BBIJCICHHUE TTaMSTH.

16. [lepengaya B PyHKIMIO OTHOMEPHOTO U IBYMEPHOTO MacCHUBA.

17. daitnioBble onepaiyy BBO1a/BbIBOIA.

18. AHanuTHYECKU M YHCICHHBIM crocoObl perieHus 3aaad. Meroauka
YUCJIEHHBIX PACUETOB.



19. Buaer

M WCTOYHHKM MOTPEIIHOCTEM. Y4YeT MOrpemHoCTed IpHU

YMCJICHHBIX pacucTax.

20. Pemenrie HeMMHEMHBIX YPaBHEHUI METOJIOM JICTICHUS OTPE3Ka IMOMOoJIaM.

21. PemeHue HEIMHEHHBIX YPaBHEHUN METOOM XOP/I.

22. PenieHue HEIMHEHMHBIX YpaBHEHUN MeTOA0M KacatelbHbIX (HproTOHA).

23. PenieHrue HEMMHEHMHBIX YPaBHCHU METOOM UTEPAITUHA.

24. PemeHue cUCTEM JIMHEHHBIX YpaBHEHUN MeTo10M ["aycca.

25. Pemenne cucteM JIMHEHHBIX YpaBHEHUI METOI0OM MPOCTHIX UTEPALIHA.

26. Pemenne cucteM JIMHEHHBIX YpaBHEHUN METOOM UTepanuil 3enaens.

27. OgHoMepHas onTUMHU3alus. MeTos 30J0TOr0 CEUeHUsI.

28. MHOI‘OMGpHaﬂ OIITUMM3aIlHs. MGTOII IMIOKOOPAMHATHOI'O CITyCKa.

29. MHOI‘OMGpHaﬂ OIITUMM3aIlHs. MGTOII I'paAuCHTHOI'O CITyCKa.

30. UucneHHoe WHTErpUPOBAHUE MO METOAY MNPAMOYTOJbHUKOB. OlleHKa

IMOTPCIIHOCTHU MCTOA.

31. YucnenHoe

MNOTrpCIIHOCTH METOAA.

32. YucnenHoe

MNOTrpCIIHOCTH METOAA.

MHTETPUPOBAHUE

MHTETPUPOBAaHME MO Merony Tpamenud. OneHka

nmo ¢opmyne Cummncona. OueHka

Kpurepuu BoicTaB/IeHHS OLICHKHU CTYICHTY HA 3a4eTe/IK3aMeHe 110

AUCHUIIJINHE «l'[porpaManOBaHne H YUCJICHHBIC METOAbD»

banasl
(pedTUHTOBO
OLIEHKH)

Onenka ’x3aMeHa
(crangapTHas)

TpebdoBanus k cpOpMHPOBAHHBIM
KOMIIeTeHIIUSIM

86-100

«OMJIUYHO»
3a4meHo

OneHka «OTIUYHO» BBICTABISAETCS CTYAEHTY,
€CIi  OH TIIIyOOKO M  HPOYHO  YCBOMII
MIPpOTPAaMMHBI  MaTepual, HMCYEPIBIBAIOIIE,
IIOCJIEI0BATEIBHO, YETKO U JIOTUYECKH CTPOMHO
€ro M3J1araer, yMeeT TECHO YBS3bIBaTh TEOPHIO C
MPAKTUKOM, CBOOOJIHO CIIPaBJIETCS C 3a/lauaMu,
BOIIPOCAMU U JIPYTUMHU BHJaMU NPUMEHEHUs
3HaHUH, NPUYEM HE 3aTPYAHSETCA C OTBETOM
IIpU BUJOW3MEHEHUN 3aJaHUl, HCIOJB3YyeT B
OTBETE Marepual MOHOTpaduueckon
JUTEPATYPBHIL, MIPaBUIIBHO 00OCHOBBIBAET
IIPUHATOE PELIEHUE, BIALCET Pa3HOCTOPOHHUMU
HaBbIKaMU u nprueMaMu BBITIOJTHEHUS
MIPaKTUYECKHUX 33]a4.

76-85

«xopouto»
3a4meHo

OneHka «XOpOHIIO» BBICTABISAETCS CTYAEHTY,
€CJIM OH TBEPJIO 3HAET MaTepual, IPaMOTHO U 1O
CyLUIECTBY  HM3JlaraeT ero, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BONPOC, MPABUIBHO MPUMEHSET TEOPETUUECKUE
MOJIOKEHUS TpPH  PEIICHUH MPAKTUYECKHUX




BOIIPOCOB H 3a/a4d, BJIAACCT HGO6XOI{I/IMLIMI/I
HaBbIKaMM M ITPpUEMaMHU UMX BBIITOJHCHHS.

61-75

«V00871eMEOPUMETLHOY
3aumeHo

OI_IeHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCSA
CTYIIEHTY, €CJIM OH HMEET 3HaHUS TOJIBKO
OCHOBHOI'O MaTepHaia, HO HE YCBOWJ €ro
JieTaJiel, T0MycKaeT HETOYHOCTH, HEIOCTATOUHO
npaBUiIbHBIE  (OPMYIHMPOBKH,  HapyIICHUS
JIOTUYECKOU TIOCIIEIOBATEIbHOCTH B U3JIOKECHUN
IporpaMMHOIO Marcpuajia, UCIIBITHIBACT
3aTPyJHEHUS TIPU BBINOJIHEHHH IMPAKTUUCCKHX
pabor.

0-60

((H€y008jl€m€0pum€]le0»
He 3a4meHOo

OueHKa «HEey10BIETBOPUTEIBHO) BBICTABIISIETCS
CTYACHTY, KOTOpPbIA HE 3HAET 3HAYUTEIbHOMU
YacTH MPOrpaMMHOrO0 Marepuana, JOIyCKaeT
CYLIECTBEHHbIE  OIIMOKHM, HEYBEPEHHO, C
00JIBIIUMU 3aTpyAHEHUSIMU BBIIIOJIHSIET
npaktuyeckue padotel. Kak mpaBmiio, orneHka
«HEYJOBJIETBOPUTEIBHO» CTAaBUTCS CTYACHTAM,
KOTOpbIE HE MOTYT NPOJOJDKUTH o0ydeHue 0e3

JIOTIOJIHATEIIbHBIX 3aHATUN 1o
COOTBETCTBYIOUIEH JUCLUIUIMHE.
IIIkana cooTBEeTCTBHUS peﬁTnHra Mo TUCIMIIJIMHE H OIICHOK
MunumanbHoe
HanmeHnoBanue Becosoii TpedoBaHue
Maxkcumaib
Ne KOHTPOJIBLHOI'0 dopma KOHTPOJIsA | KOIpPuum bt Gagy | AV AOTyCKa K
MepONpUATHHA eHT (%) ceMecTpOBOH
aTTrecTanuu
1 | Bomnonnenue nabo- JlaGopatopHas
patopHbIX pabdot 1- pabota 25 5 0
12
2 | Bemomaenue nabo- JlaGopaTopHas
paTopHBIX  paboT pabota 25 5 0
13-18
3 | CamocTosTenbHas NuauBuayansHoe o5 5 0
pabota pacueTHoe 3a/laHue
4 | TeopeTnueckuii TectupoBanue o5 5 0
MaTepua
5 | 3ager 3ager 0 - -
Texkymas arrecraums CTyAeHTOB. Texymias arrecrauus CTYyAEHTOB II0
nucuurmimae  «[IporpaMMmupoBaHWe W YHUCJIEHHBIE METOJBDY MPOBOJIMUTCS B

COOTBETCTBUM C JIOKAJbHBIMA HOpMaTUBHbIMU akTamu JIBDY wu sgsisercs

00s3aTEIbHOM.

TCKYHIa}I arrecraiusa 110 JUCHHUIIIIMHC «HpOFpaMMI/IpOBaHI/IG N 4YUCJICHHBIC

METO/bl» TPOBOAUTCS B (OpME KOHTPOJIBHBIX MEPONPUITHI (BBIIOJHEHUE

WHIUBUYyaIbHBIX PACUETHBIX 3aJIaHWN, BBITIOJHEHUE JTA0OPATOPHBIX PAbOT U




TECTUPOBAHUE) MO OICHUBAHHUIO (DAaKTUUECKUX PE3YyJbTATOB OOYUEHHs CTYICHTOB

N OCYHICCTBJIACTCS BEAYIIHUM IIPCIIOJaBATCIICM.

OObBexTaMu OLICHMBAHMS BBICTYIIAIOT!

yqe6Ha;1 JUCHUIIIINHA (aKTI/IBHOCTB Ha 3aHATHUAX, CBOCBPCMCHHOCTDH

BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJ]aHUM, IMOCEIAaeMOCTh BCEX BHUJIOB 3aHATHH IO
aTTECTyEeMOH JUCIUIIINHE);

CTEINIEHb YCBOCHUSI TEOPETUUECKUX 3HAHUH (TECTUPOBAHUE);
YPOBEHb OBJIAJICHUSI MPAKTUYECKUMHU YMEHUSMHU U HaBBIKAMH 1O BCEM

BUJIaM Y4eOHOM paboThl (MHIAMBUIYaJIbHBIE pacyeTHbIE 3a/JaHusl, JTabOpaTOpHbIC

paboThI);

3aJlaHusl, 1a00paTOpHbIE pabOTHI).

OneHoYHbIE cpeacrea nJjs TeKyll_[eﬁ arTrecranmmm

PE3YIIbTAThL CaMOCTOSITEIIbHOMN pa6OTBI (I/IHI[I/IBI/IIIyaJIBHBIe PaCUYCTHEBIC

IIpencraBnenne
Ne | Kog Hamvenonanme Kparkas xapakTepucTika OLLEHOYHOTO OLIEHOYHOT'O
n/n | OC OCHOTHOTO cpeacTaa CpencTBa B
CpencTBa
donme
1 | IIP-1 | TectupoBanue CpencTBo KOHTPOJIS, O3BOJISIOLIEE Kommnekr
MIPOBEPUTH HAJTMYUE Y CTYJIEHTOB TECTOBBIX
c(OpMHPOBABIIETOCS MOHSATUIHHOTO 3alaHui
anmnapara ¥ HaBbIKOB pPeIleHUs
IIPOCTEHIINX NPAKTUYECKUX 3a/1ad.
[TockonbKy Npu TECTUPOBAHUH OT
CTyZAeHTa TpeOyeTrcsi BBIOpaTh
IIPABUJIbHBIN OTBET U3 HECKOJIBKHUX
BapHaHTOB, IPEUMYILECTBOM 3TOTO
METO/1A SBJISIETCS IPOCTOTA OLICHKU
PE3YJIBTATOB.
2 | IIP-6 | JlJaboparopHas CpeacTBo Aiis 3aKpeIyIeHus U Kommnekr
pabota IIPAKTHUYECKOT0 OCBOEHUSI MaTepuasa 1o 1a00paTOPHBIX
OIIPENIETICHHOMY pa3Jelny, TEME. 3aJlaHui
3aKpernieHue U OCBOCHUE IPOUCXOJUT HE
TOJIBKO B XO/I€ BBIIIOJIHEHUS PaOOTHI, HO
Y TIPY COCTaBJIEHUH OTYETA IO
BBINIOJTHEHHON padoTe U ero 3alluTe.
3 I1P- | NenuBunyansHsle | CpeAacTBO MPOBEPKH YMEHUN TPUMEHSTH Kommiekt
13 | pacuerHsie IIOJIy4YEHHBIE 3HAHHUS 110 3apaHee MHIVBUAYaAJIbHBIX
3a/1aHUS ONPEIETECHHON METOIUKE NIl PELICHMS pacueTHBIX
3a]1a4 WM 3aJaHUN 110 MOAYJIIO WIIN 3alaHui
qucnuruHe B nenom. [TokaspiBaer
CTereHb (POPMHUPOBAHUS Y CTY/ICHTOB
IIPAKTUYECKUX YMEHUMN U HABBIKOB.




I/IHI[I/IBI/II[yaJILHbIe PACYCTHLIC 3aJaHUA

Bapuanr 1

1. PemmTth HeNMHEHHOE ypaBHEHHE, HCIOIB3YS OJHH M3 YHCICHHBIX
METO/IOB:
f(x)=4x®—4x* -19x+10=0

2. Pemnth CUCTEMY JIMHEHHBIX ypaBHeHHﬁ, HCIIOJIB3YA OAHUH W3 YUCICHHBIX
MCTOHOB:

A% + X, =X, =4
2X, —5X, +2X, =4
3X, + X, +4X, =13
3. HailTu MuHUMYM (QYHKIMM OJHOM MEPEMEHHOM, UCHOJIb3ySd OJIUH W3
YUCJIEHHBIX METO/IOB:
fO)=2x*-2x% + x*-28x +2

4. Haittu MuHEMYyM QYHKIHH IBYX II€PEMEHHBIX, HCIOJIB3YsS OIUH U3
YHUCJIEHHBIX METOJIOB:
f(X,y)=8x—xy?—2xy+5x*-3

5. Beruuciuth OHpe,[[eHeHHblﬁ HHTCI'paJl, UCIIOJIBb3Yysd OAWH M3 YHNCJICHHBIX
MCTOJ 0B, 1 OLICHUTDL INIOI'PCIHIHOCTL OTBCTA!

[f(ax, fx) =e* ;2=05,b=35

Bapuanr 2

1. Pemmth HeIWHEHHOE ypaBHEHHE, HWCIIONB3YS OJWH W3 YHCICHHBIX
METOJTIOB:
f(x)=2x-3x>-3x+2=0

2. PemmmTh cucTteMy JIMHEWMHBIX YPaBHEHUN, UCIIONb3YSl OJVH U3 YHCICHHBIX
METOHOB:
3% +2X, + X, =6
X —3X, + X3 =-1
X, + X, +5X; =7

3. HaiiTu MuHUMYM QYHKIMH OJHOW TNEpPEMEHHOW, MCIONB3YyS OJUH U3

YHUCJIICHHBIX MECTOOOB:
Flx) =15x* +x¥ —1,5x% +9x — 3



4, Haittu MuUHEUMYM QYHKIHH JBYX I€PEMEHHBIX, HCIOJIb3YysAd OIUH W3
YUCJIEHHBIX METOJIOB:
f(x,y)=2xy—2xy+3y*-12y+1

5. Beruncinth OHpGHCHGHHLIfI HHTCI'pAJI, UCIIOJIB3ysd OIWH M3 YHNCICHHBIX
MCTOJ 0B, 1 OLICHUTDH ITOI'PCHIHOCTL OTBCTA:

f(x}::—x;a:l,S;b:3

Bapuanr 3

1. PemuTh HEIMHEHHOE YpaBHEHME, HCIOIL3Ys OJMH M3 UYHCIEHHBIX
METOJIOB:
f(x)=2x*-x*-13x-6=0

2. Pemmmte cucTteMy JIMHEWHBIX YPAaBHEHUN, UCIIONb3YSl OJVH U3 YHCICHHBIX
METOMIOB:

4%, — X, — 2%y =3
X, +3X, = X3 =—3
—3X% +2X, +6X, =1
3. HaiftTu MuHUMyM (QYHKIIMUM OJHOW TMEPEMEHHOM, UCIOJIb3yS OJIUH W3
YUCJICHHBIX METOJIOB:
flx) =2x*—2x*+7x*+4x—6
4. HailtTu MUHUMYM (QYHKUOUMU ABYX MEPEMEHHBIX, UCIOJb3Yys OJUH U3
YUCJICHHBIX METOJIOB:
f(X,y)=—xy*> —4xy +4x*-3x+4

5. Beruuciuth OHpGI[eHeHHBIﬁ HHTCI'paJl, UCIIOJIBb3Yysd OAWH M3 YHCIICHHBIX
MCTOAO0B, U OLCHUTD ITOTPCITHOCTb OTBCTA:

flx) =tgx?;a=05b=1,2

Bapuanr 4

1. PemmuTh HeNMHEWHOE YpaBHEHUE, WUCIOIBL3YsS OIMH W3 UYUCIEHHBIX
METOJIOB:
f(x)=2x>+3x*-5x—-6=0

2. PemmTh cucTeMy JIMHEWMHBIX YPaBHEHUW, UCIIONb3YSl OJUH U3 YUCICHHBIX
METOJIOB:
3X, +2X, + X, =5
2X, +3X, + X, =2
2X, + X, +4X; =7



3. HaiitTu MuHUMYM QYHKIMH OJHOW TNEpPEMEHHOW, MCIOJB3YS OJUH U3
YUCJIEHHBIX METO/IOB:

flx) =1,5x* +x* +3x2 —36x — 9

4. Haiitu MuHMMYM (QYHKIUH JIBYX IE€PEMEHHBIX, HCIOJbB3Yysl OJUH W3
YUCJICHHBIX METO/IOB:

f(x,y)=—x*y+6xy +2y* -8y +3

5. Buruuciuth OHpGI[CJ'ICHHBIﬁ HWHTCTpPAJI, UCIIOJIb3Yyd OJWH H3 YMUCIICHHBIX
MCTOJ 0B, 1 OLICHUTDH ITOI'PCHIHOCTL OTBCTA:

flx) =sinx?;a=-2;b=-05

KpnTepnn OHCHKHN HHAUBUAYAJBHBIX PACYECTHBIX 3a)1a}m171

5 0a/I0B — 3a7aHUsS BBIIOJIHEHBI 0€3 OIIMOOK, HANMCAHHBIE MPOTPAMMBI
JAIOT BEpPHBIE PpE3yJbTaThl I JIIOOBIX HCXOJHBIX JIAaHHBIX, aJTOPUTMBI
peanu3oBanbl d(pPekTuBHO, O6€3 3aMeyaHul, CTYJACHT CIIOCOOCH OTBETHUTh Ha BCE
BOIIPOCHI TI0 aJITOPUTMaM U UX peaTn3alliu;

4 danua — nonyieHo He Oonee 1 ommMOKM, HaAMMCAHHBIE MPOTPAMMBbI 1AOT
BEpPHBIC PE3YNbTATHl IS JIFOOBIX WCXOAHBIX JTaHHBIX, aJITOPUTMBI PEaIM30BaHbBI
n0cTaToyHO A(G()EKTUBHO, C HE3HAUUTEIHHBIMH 3aMEYaHUSIMHU, CTYIACHT HE
JIOTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH MpPHU OTBETE Ha BOMPOCHI MO AJITOPUTMAM
U UX peajn3aluu;

3 0asuia — gomyiieHo He 6oJee 2 OmMOOK, HAMMCAHHBIC MPOTPaMMBbI Tat0T
BEpHBIC pE3YyJIbTaThl 3a MCKIIOYCHUEM OCOOBIX CIIy4aeB HWCXOJHBIX JaHHBIX,
peanuzalus aIropuTMOB HEJA0CTATOUHO A PEeKTUBHASL, CTYJIEHT CIIOCOOEH B IIEJIOM
MOSICHUTH AITOPUTMBI U UX PEATU3aIINIO C OTACIBbHBIMA HETOYHOCTSIMHU B JICTANIAX;

0 OamoB (paGoTra He 3auTeHa) — JoOMylieHO 3 u OoJjice OIIMOKH,
MPOrpaMMBbI HE TAIOT BEPHOTO Pe3yJibTaTa, peaan3als alfOPpUTMOB HEBEpHAS WIIH
Kpaiine Hed(pheKTUBHAS, CTYICHT HE CITOCOOEH JIaTh MOSCHEHUS TI0 aJTOpUTMaM U
UX peau3aluu.

3ananus s 1adopaTopHbIX padoT

JlaGopaTopHnasi padora Ne 1. Cpena nporpammupoBanus C++

3anyctuth cpeny mnporpammupoBanus C++. Hamucate nporpammy 1o
oOpaslly, BbIJJaHHOMY MPENoJaBaTeieM, CKOMIIMIMPOBATh MPOTpaMMy U U3YUHTh
coobmienusi 00 omuOKax, BblaBaemMble KoMmmuiasiTopoM. [lociemnoBarenbHo
yCTpaHsisi OUIMOKHU, CIEIUTh 3a COOOIICHHSIMU KoMmmwisTopa. [obuthcs Ttoro,
yTOOBI B UTOTE TPOrpaMMa 3alyCTUIIACh HA BHIMOJHEHHUE U BbIAJIa PE3YJIbTaT.



JlabopaTopnasi paGora Ne 2. BBoa/BbiBoA HHpOPMAIMHU

Ob6e mnporpammbl JOJDKHBI OBITh peadn30BaHbl JByMSl CIIOCOOAMHU:
a) ucroib3ys (yHKIMU BBOAA/BhIBOAA B cTiiie CH; 0) moToku B ctuiie C++.

1. Hammcare mnporpammy, 3alpallMBalOIIyl0 JIpOOHOE 3HAaYeHUE X C
KIIABHATYDBI, PACCUMTHIBAIONIYIO 3HAYEHHE BBIpakeHHs Yy = 3X? — 5X + 2 mu
BBIBOJSIIYIO HAa OKPaH 3HA4YCHUS X U Y.

2. Hammucats mporpammy, KOTOpast 3alipalinBaeT J1Ba IeJbIX Yucia a u b ¢
KJIaBHATYPhI, PACCUMTHIBACT 3HAYCHHSI BRIPAKEHHHA C=-2ab+5 U d = (a—1)(3b+1)c’
Y BBIBOJIUT HA DKPAH YHCJIA, KaK BBEJCHHBIE C KJIABUATYPBI, TAK U PACCUNTAHHBIE.

JlaboparopHasi pa6ota Ne 3. Y cJIOBHBII oniepaTop

1. Hanucats nporpammy, KOTopasi MpUrjiamaer BBeCTU HU(PY 2 U BbIAAET
Ha JKpaH HaJANKCh IPABWIBHO», €CJIIM BBEJICHO YUCIO 2, WU «HENPAaBUIbHO» B
IIPOTUBHOM CIIy4ae.

2. Hamwmcate mnporpammy, KOTOpas TpUIJIalIaeT BBECTH JIBa YMHCITIA,
CpaBHUBAaET UX W BhlIaeT coobuieHue: «llepBoe uncno Gonbuiey», «IlepBoe uncio
MeHbIIe» Wwin «Yucna paBHb». lIporpamMma momkHa KCIOIB30BaTh BIIOYKECHHBIN
YCJIOBHBIH OIIEPATOP.

3. Hanmcatp nporpammy, 3ampaliiBaroUlyl0 YUCIO X U PacCUUTHIBAIOLLYIO

3x* —5x+1
(2x+7)(x-2)"

4. Hamcatrp mporpammy, KOTopasi 3alpalifiBaeT 3HAYCHUE X U MPOBEPSIET

3HAQYCHUEC CICAYIOMICTO BEIPAXKECHUA: Y =

€ro MPUHAJICKHOCTb 00JIACTH X € [-5;2] U[3;4) U (7;+0).

5. IIpssMoyroNbHUK 3adaH KoopauHaTamu cBoux BepiimH A(-2;3), B(-2;8),
C(5;8), D(5;3). HammucaTh mporpamMmy, KOTOpasi 3anpaniuBacT KOOPAUHATHI TOUKH
U OTIPENICTISIET, MPUHAJICKUT JIH OTa TOYKA MPSIMOYTOJILHUKY.

JlabopaTtopnasi pa6ora Ne 4. LH{ukibl

1. Hanmucarp mporpaMmy, pacCUHMTHIBAIOIIYIO W BBIBOASIIYI0 Ha JKpaH
(5x—=3)(x+5)
2x% —x -1

OTPC3Ka N mIar AOJIKHBI 3alIpalllInBATbCA C KIIaBUATYPBhI.

3HaYCHUS (QYHKIUU Y = Ha oTpe3ke X € [a;b] ¢ marom h. I'panuiet

2. HamucaTh mporpaMMy, HaXOISIIYI0O CyMMY BCEX IIEJIBIX HEUETHBIX YHUCEIT
oT 5 fo 25.
3. Hamucarp mnporpamMmy, HaxoJSIIylHO 3HAuYCHHE  MPOU3BEICHUS

4. Hanucatrp mporpammy, KOTopas B IMKJIIE 3alpalliuBacT ¢ KJIaBUATypbl
3HAYCHUE X B Tpajycax, pacCUMThIBaeT (QYHKIHIO Y = SiN X U BBIJACT OTBET HA
skpaH. Ilpu BBoje c kimaBuaTypbl 3HaueHHs 45° mporpamma JOJDKHA CIiepBa
BbIJIaTh OTBET, a 3aT€M 3aBEPIIUTh PadoTy.



JlaGopaTtopnass padora Ne 5. HWMcnoJab3oBaHue NHUKJIOB s
MATeMATH4Y€eCKHUX BbIYMCJICHUMH

Hanucars IpOTrpamMmy, BBIUHCJISFOILY IO CYMMY psana
2 3

=, x" X X X
e* = E — =1+£+—2| +—3| +... (xeR) nmmsa 3amaBacMOro 3Ha4Y€HUS X C TOYHOCTBHIO
=N ! {
n=0

104 Jlnga KOHTpOJs mporpaMma JOJDKHA TakkKe BHIBOAUTH 3HAYCHHE,
paccuuTaHHOe C ToMoImIblo Oubnnoreunort ¢yukmuu. [Ipum opranuzanuu
BBIUMCIIEHUI 00paTUTh BHUMAaHNUE Ha 3P(PEKTUBHOCTH AJITOPUTMA.

Jlaboparopnasi pa6ora Ne 6. MaccuBbI

1. Haniucatp nporpaMmy, HaXOJISIIYI0 CYMMY 3JIEMEHTOB MacCUBa, KOTOpPbIE
6omnwmie 5. B kadecTBe mpuMepa B3sTh nannbie: 3, 2.4, -1.5,5, 3.1, 7.2, -6.1, 10.2

2. Hamucate mporpaMMy, HaXOJASIIyH0 KOJIMYECTBO 3JIEMEHTOB MAacCHUBA,
KOTOPBIE MEHBIIIE CPEIHET0 3HAYEHHUs €ro 2JIEMEHTOB. B kayecTBe nmpuMepa B3sTh
JAHHBIEC U3 3aaHus 1.

3. Hammucatp mporpammy, KOTOpasi Ijisl MacCHBa LIETOYUCICHHBIX 3HAYCHUM
HaxOJUT HOMEP €ro MepBOTo MOJOKUTEIBHOTO 3JIEMEHTA.

Ilpumeyanune.  OOparuTh  BHMMAaHHME Ha  Clly4all ~ OTCYTCTBHS
ITOJIOKUATEIIBHBIX YUCEN B MacCHUBE!

4. HamucaTh nporpamMmy, HaXOsIIyIO IBa HAMMEHBIINX 3JIEMEHTa MacCcHBa.

Ilpumeuyanue. OOpatuTh BHUMAaHUE Ha CIOydaid, KOTJa AOTH DJIEMEHTHI
VUMEIOT OJJMHAKOBBIE 3HaYEHU !

JlaGopaTopHasi padora Ne /. /[ByMepHble MacCUBBI

1. Hanucate mporpamMmy, HaxoIsLIy:O B KBaJpaTHOM MaTpuLE
nopsiika N HauOONBIIMKA W3  DJIEMEHTOB, PACHOJIOKEHHBIX B
3aKpallleHHOM YacTH, BKJIIOYas AUAroHaib (CM. PUCYHOK).

2. Hamwmcate mnporpammy, 3amoJIHSIONIYI0 KBaJApPaTHYHO (0
MaTpuiry nopsiaka N yuciaamu 0 u 1 mo obpasiry. 00010
3. Hamucarp mnporpammy, KoTopasi ompeiensieT, ckoipko [0 0 1 0 0
CTPOK JBYMEPHOIO MacCHMBa pazMepa MxNn coxaepxaT xoTs O |0 1 0 0 O
OJTHO TTOJIOKUTEIILHOE YHCIIO. 10000

JlaGopaTopHasi padora Ne 8. [louck U COpTUPOBKA B MacCHBaX

1. HanucaTte mporpammy, ymopsiOUYMBAIONIYI0 33JIaHHYIO TOCIIEI0BaTEIb-
HOCTBh YHCEN CJICAYIOMUM O0pa3oM: €CIIM JBa COCEAHUX YHCIIa MMCIOT pas3HbIe
3HaKH, TO OHU MEHSIOTCS MecTamu. Hanpumep: U3 nociegoBaTeabHocTy {2, 5, —3,
4,7,-3, -1} nomkHo noayuuthes {2, -3, 5,4, -3, -1, 7}.

2. Hanucarp mporpammy, ymnopsijouMBarollyt0 CTPOKHM MaTpHIlbl pa3Mepa
MXN 1O BO3pAaCTaHUIO »JJIEMEHTOB TepBOTO cronbma. [Iporpamma momxHa
BBIBOJMTH HAa 9KPaH CHadYaja NCXOAHYIO MaTPHUILy, 3aTeM ITPeoOpa30BaHHYIO.

JlabopaTropHnasi pa6ora Ne 9. JlunamMuveckoe BbljiejIeHHEe AMATH




1. Bemonuuth 3amanue 3 mabopatopHoi padotel Ne 8. Pazmep maccuBa u
YyuCia JOJKHBI BBOJIUTHCS MOJIH30BATENEM C KJIABHATYPHI.

2. BoemonauTh 3amanmne 2 mabopatopHoil pabotel Ne 9. Pasmep maccuBa
JTOJKEH BBOJUTHCS MOJIb30BATENIEM C KIIaBUATYPHI.

Jlabopatopuasi pa6ora Ne 10. dynkuumn

1. HanucaTte nporpamMmy, KOTopas 3alpaliMBacT pajuyc IIapa U HaXOOUT
ero oosem. Pacuer oObeMa AOKEH OBITh pealn30BaH B IMPOrpaMMe B BUIE
OTIIEJILHON (PYHKIIUU.

2. Hamucatp mporpammy, KOTOpasi 3ampaniiBaeT KaTeTbl MPSIMOYTOJIbLHOTO
TPEYroJIbHUKAa W HAXOJUT €ro TUMoTeHy3y. Pacuer rumoTreHy3bl JOJIKEH ObITh
peanan30BaH B IporpaMMe B BUJIE OT/IEITbHON (QYHKIIUU.

JlaGopaTopnas padora Ne 11. Ucnosb30BaHue MaCCUBOB U yKa3aTejel
B KayecTBe NapaMeTpoB PyHKUMH

1. Hanucath pyHKIMIO, pAaCCUYUTHIBAIOLIYIO 00BEM U IIOLIAAb TOBEPXHOCTH
miapa no 3aJaHHoMy paauycy. Pacuer o0eux BeNIWYHH JOJKEH IMPOU3BOAUTHCS B
OJHOM (PYHKIIHH.

2. Hamwmcars ¢yHKIMIO, TOMYy4YarmONIyl0 MAaCCHUB I€JbIX YHCEN U
BO3BPAIIAIOIIYI0 MAaKCUMaJIbHBIN 3JIEMEHT MacCHBa.

3. Hammcarp ¢GyHKIUIO, MOMYYarolIyl0 ABYMEPHBIH MacCHB 4YHCENl W
BO3BPAILAIOIIYIO0 CYMMY MOJIOKUTEIbHBIX AJIEMEHTOB B UETHBIX CTOJIOLIAX.

JladoparopHasi padora Ne 12. daiijioBble onepaniu BBOJAa/BbIBO/IA

1. Bemonuute 3aganue 1 madoparopHoii pabotsl Ne 8. McxomHbie naHHBIE
JIOJDKHBI CUUTHIBAaThCA U3 ¢aiia. [lomydeHHbIN pe3yabTaT JOJKEH BBIBOAUTHCS B
JIpyroi aitn.

2. Bemonuuth 3aganue 2 iaboparopHoit paboTel Ne 8. McxomHble naHHBIE
JIOJKHBI CUUTHIBATHCS U3 Qaitna. [lomydeHHBI pe3yabTaT HODKEH BHIBOJAUTHCS B
JIpyrou (hai.

JlaGopaTopHnasi padora Ne 13. IlorpemHocTH BhIYUCIEHUI

Haiitu cymmy psma 1/2 — 1/3 + 1/4 — 1/5 + ... + 1/10000 4geTsipbMs
criocobamu:

a) CYMMHUpOBaHHEM OT Hadaja J0 KOHIIA;

0) cyMMUpOBaHUEM OT KOHIIA K HaYaly,

B) CYMMHUPOBAHHUEM OT/AEJIBHO MOJIOKUTEIBHBIX U OTACJIIBHO OTPULIATENIbHBIX
cJIaraéMbIX OT Hayajia K KOHILY;

I') CYMMUPOBAHHEM OTJIETLHO MOJIOKHUTENbHBIX U OTACIBHO OTPUILIATENIbHBIX
cJIaraeMbIX OT KOHIIA K Hayaiy.

OOBACHUTH NOTYyYEHHBIE PE3YTbTATHI.

JlaGopaTopHnasi padora Ne 14. PenieHue HeJIMHEHHBIX YPABHEHU I

f(x)=2x>-3x*-3x+2=0



Jl7i1 TaHHOTO ypaBHEHUS MPOBECTH €ro MpeABAPUTEIbHBIN aHAIN3, OT/ICIHB
UHTEPBAJIbl, COJAEpKAIIMEe KOPHHU, M HAWUTH STH KOPHH C TOYHOCTBIO A=10"",
WCITOJIB3YSI: @) METOJI IeJICHUST OTpe3Ka MmormojiaM; 0) METOJ] KacaTeIbHBIX.

JIOTIOJIHUTENBHO HYKHO OIIpEEIUTh KOJIMYECTBO uTepanuii,
NOTPEOOBABIIMXCS B KAXKIOM METOAE Ul JIOCTHXKEHUS 3aJaHHON TOYHOCTH.
Cnenatb BBIBOJIBI.

Jlaboparopnasi pa6ota Ne 15. Pemmenne cucrem JIMHEHHBIX YPABHEHUH

[l MaHHOM CHCTEMBI JTMHEHHBIX YPAaBHEHHH HAHTH €€ (3x 4+2x,+ X, =6
pewenue: 1) metogom [Maycca; 2) MmeTogom urepaumii 3einens. X, — 3X, + X, = —1
JlononHuTenbHbIE TPEOOBAHUS K IPOrPaMMe: X, + X, +5%, =7

— [porpamMma JIOJbKHA padoTaTh ISl JIFOOBIX CHUCTEM C
KBaJIpaTHOM MaTpuLEell MPOU3BOJIIBHOTO pa3Mepa;

— TporpaMma JOJDKHAa CYHUTHIBAaTh HUCXOAHBIE JaHHBIE (Pa3MEpHOCTH,
KO3((PHUIIMEHTHI CUCTEMBI, CBOOOIHBIE WIEHBI) U3 (aiina;

— I1pU HEBO3MOXHOCTM HAWTH pEILIEHHE Mporpamma JO0DKHA BblIaBaTh
COOTBETCTBYIOILEE COOOIIECHHE.

JlaGopaTopHasi padora Ne 16. OmxHoMepHasi ONTUMHU3ALUS

flx) =1,5x* +x* — 1,522 +9x — 3

[IpoBecTn mpenBapuUTENbHBIM aHAIM3 JaHHOM (YHKLUHUH, OIpPENesuB
NpUOJIMKEHHOE TMOJOKeHHne MHHMMyMa. Hamucath mnporpaMmy HaxoOKIEHUs
MUHHUMYMa JaHHOW (YHKIIMU METOJIOM 30JI0TOTO CEYEHHS C TOUHOCThIO A= 1073,

MeHssT HavyaJbHbIE 3HAYEHUS Ui TpaHML] OTPE3Ka, HM3y4WTb, KaK OHHU
BJIMSIIOT Ha CKOPOCTH BeIUKcIeHUM. Caenarb BbIBOJBI.

JlaGopaTopHasi padora Ne 17. MHoroMmepHasi onTuMu3anusi

f(x,y)=2x"y—2xy +3y* -12y +1

[IpoBecTn mpenBapuUTENbHBIM aHAIM3 JaHHOM (YHKLUHMH, OIpPENesuB
NPUOJIMKEHHOE MOJI0KEeHHEe MUHUMYMa. HaliTh MUHUMYM (YHKIIMK C TOYHOCTBIO
A=10", UCTONB3ys METOJ TPAIUEHTHOTO CIYyCKa. J[OMOJHUTEILHO OINPEIEITUTh
KOJIMYECTBO UTEpALUid, TOTPEOOBABLINXCSA ISl JOCTHKEHUS 3aJaHHON TOYHOCTH.

JlabopaTropnasi pa6ora Ne 18. UucjieHHOe HHTErpUPOBaHUE

Harmmmcate mporpamMmy, peaii3yroIIyl CICTYIOIINE METOIBI BBIYMCICHHUS
b

OMpE/ICICHHOTO MHTErpaia J f(x)dx: a) mo (opmyne MpSIMOYTOJbHUKOB; 0) IO
a

dbopmyre Tparenuii; B) mo ¢popmysie CuMcoHa.

Kaxnpiii MeTon OomKeH ObITh pealn30BaH B BHUAE OTICIBbHON (DyHKIWH,
apryMEHTaMH KOTOPOH SIBISIOTCS OTPE30K HWHTETPUPOBAHUS W  KOJHMYECTBO
pazouenuii otpes3ka. [logpiHTerpanbHas (QYHKIMS TakXke TOJDKHA 3a/1aBaThCsi B
BUJIE OTACITHHON (PYHKIIHH.



HWcnosnb3yst HaMMCAaHHYIO MPOrPaAMMY, BEIYHCIUTh HHTETPAJIbI:
1)f(x} =x*-3x2+1,a=-2,b=-1

Jl7is BBIYUCIICHUSI OTPE30K MHTErpHpoBaHUs pa3douth Ha 10 wactend. Taxxke
HAaWTH AHAIMTUYECKH TOYHOE 3HAYECHME HMHTErpajia M U1 KaXJOoro MeToja
paccuMTarh ~ aOCOJIOTHYIO M OTHOCHUTENIBHYIO  OIIMOKY  BBIYMCIEHHOIO

npHOJIMKEHHOTO 3HaueHus . CenaTh BHIBOIBI.
2)flx)=e*";a=05,b=35

JIns Kaxaoro Meroja pacueThl MpojienaTh JABaXKIbl, pa3OMB OTPE30K
cHadyasa Ha 10, 3atem Ha 20 yacteil. OLEHUTH MOTPEIIHOCTH BBIYUCICHUN IO
npaBwi1y PyHre W HallTH yTOYHEHHOE NPUOIMIKEHHOE 3HAYE€HHE HHTerpasa.
CremaTh BEIBOJEIL.

Kpurepuu onenkn 1adopaTopHbixX padboT

S 0any0B — HamucaHHas MporpamMma JaeT BEpHbIH pe3ysbTaT MpHU JIHOOBIX
UCXOAHBIX [JAHHBIX, aJTOPUTM COCTaBJIEH M peanu3oBaH 3(pdexTuBHO, O0€3
3aMeuyaHMil, 0T4eT o paboTe COACPKUT MOIHYIO HH(OPMALIHIO, CTYIEHT CIOCOOEH
OTBETUTH HAa BCE BONPOCHI I10 COCTABICHHOMY JITOPUTMY U €r0 PEaIN3aluu;

4 0a/ula — HamMcaHHas MporpamMma JaeT BEpHBIM pe3ysbTaT Mpu JII0OBIX
VCXOJIHBIX JAHHBIX, AITOPUTM COCTAaBJIEH M PEaJTU30BaH JOCTATOYHO 3(PPEKTUBHO,
C HE3HAYUTEJIbHBIMHU 3aMEUaHUSAMH, K OTYETYy MO pabOTe HET MPHUHIUIHAIbHBIX
3aMEYaHU, CTYJIEHT HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEW MPH OTBETE Ha
BOIIPOCHI 110 aJITOPUTMY U €r0 peanu3aluu;

3 Oanna — HamucaHHas @porpaMMa JaeT BEpHbIM pe3yibTarT 3a
UCKJIIOYEHHEM OCOOBIX CIy4yaeB HMCXOAHBIX IaHHbBIX, COCTABJIEHHBIM aaropuTM
W/WIUM  ero  peanu3auus HEJAOCTaTOYHO d3(PQPEKTUBHBI, OTYET  COAEPIKUT
MUHUMAJIBHYIO UH(OpPMAIKIO, CTYAEHT CIIOCOOEH B LIEJIOM MOSCHUTH AJITOPUTM U
€ro pealin3alio ¢ OTIEIbHBIMU HETOYHOCTSIMU B JETAISX;

0 OasnoB (3agaHMe He 3a4YTEHO) — IIporpaMMa HE JaeT BEpPHOIO
pe3ynbTara, alropuT™M (peanu3anus aJfOpUTMa) COCTABIEH HEBEPHO WM KpalHe
Hed((PEKTUBHO, OTUET TIO pabOTe OTCYTCTBYET WJIM HE COJEPKUT HEOOXOIUMOM
uHbOpMaIlMU, CTYJEHT HE CINOCOOEH JaTh TMOSCHEHUS MO alfOPUTMY M €ro
peanu3aluu.



TecToBBIC 3a1aHUA

1. Kakasi u3 ciieyonux 3anucel - NpaBUJIbLHbIA KoMMeHTapuii B C++?
a) /*kxoMMeHTapui */

0) {KOMMeHTapHii }

B) */ KommenTapun */

r) ** KommenTapuii **

2. YkaxknuTe npaBuwjibHy0 ¢hopmy 3anucu nukiaa do while

a)

do {

/*670K omiepaTopoB*/;

} while (/*ycnoBue BbITTOJIHEHUS ITUKIa*/);
0)

do {

/*610K onepaTopoB*/;

} while (/*ycnoBue BbimosHeHMS IUKIa*/)
B)

do {
/*610K oniepaTopoB*/;
} while {/*ycnoBue BeimonHeHus nukIa*/}
3. KakuMmn 3HaKkamMm 3aKaHYMBAeTCH OOJBIIMHCTBO CTPOK KoOJAa B
Cu++?
a) : (mBoeToume)
0) ; (Touka ¢ 3amATomn)
B) , (3amsiTas)
r) . (Touka)
4, Ilporpamma, mnepeBOAsilias BXOJAHYI0 NPOrpaMMy HAa HCXOAHOM
si3bIKE B MCIOJIHAEMYIO IPOTPaMMYy, Ha3bIBAETCS:
a) KOMIUWJISTOP
0) UHTEpIpPETATOP
B) pEIAKTOP
') CKaHep
5. Uemy Oyner paBHA nmepeMeHHAas a, MOCJIe BbINOJIHEHHUS 3TOr0 KoJAa:
inta; for@=0;a<10;a++){}?
a)9
0) 10
B) 1l
r)0
6. Kakme ciay:keOHble CHMBOJIBI HCHOJB3YIOTCH JAJsi 0003HAYeHHS
HA4YaJia ¥ KOHUA 0J10Kka koxa?



a){}

0) <>

B) begin end
r) ()

7. 1o KakuxX mop OyayT BBINOJHATHLCS onepaTopbl B Teje mukJa While
(x <100)?

a) moka x pasex 100

0) moka x MeHsIne wim paseHn 100

B) noka x 6ossiie 100

I') MoKa X cTtporo Menbie 100

8. IIpocTbie THNIBI JaHHBIX B C++.

a) uejble — int, BemectBenusle — float wim double, cumBoabHBIE — Char

0) 1iensie — int, BerectBenHbie — float wim double, cumBosbHBIE — String

B) 1esbie — bool, BemecTBennbie — float niam double, cumBonbHBIE — String

r) enble — int, BemecrBenusle — float nmu real, cumBonbHEBIE — Char

9. Kakoii M3 cieqyloluX ONepaTopoB - ONEPAaTOpP CPaBHEHHUS JABYX
NepeMeHHbIX?

10. Kakoii M3 mepevyHUCIEeHHBIX THINOB JAHHBIX He SIBJISIETCS THUIOM
naHHbIX B C++?

a) real

0) float

B) double

r) int

11. Kakoi U3 UIMKJIOB SIBJSAETCH HMUKJIOM C MOCTYCJ0BHEM?

a) while

0) for

B) do while

12. Kaky1o (pyHKIHIO 10/KHBI COJep:KaTh Bce mporpamMmmsl Ha C++?

a) program()

0) system()

B) start()

r) main()

13. Kakoii uukJ1 Ha3bIBaeTCs IUKJIOM C mpeaycjioBueM?

a) while

0) do while

B) for



14. Kakoii U3 HUKe NepevUCcIeHHbIX ONEePATOPOB, He SIBJISAETCH HUKJIOM
B C++?

a) while

0) for

B) repeat until

r) do while

15. Tes10 1106010 MKJIA BBITIOJIHSIETCA /10 TEX MOP, MOKA €ro ycJ0BHeE ...

a) HCTUHHO

0) y LMKIIa HET YCJIOBUS

B) JIO’KHO

T') 3aBUCUT OT BUJIA IIUKJIA

16. BbiOepuTe mNPAaBWIbHbIA BapHAHT OObSABJEHUS] KOHCTAHTHOM
nepemenHoii B C++, raetype- tun pamabix B C++variable - wumsa
nepeMeHHoIi Value - KOHCTAHTHOE 3HAYeHHe

a) const type variable = value;

0) const type variable := value;

B) const variable = value;

17. KakoB Oynet pe3yabTart Beipaxenus (1 && (0| 1))?

a) HEOIHO3HAYHOCTh

0) true

B) false

18. Pe3yabTar BBINOJHEHHs cCjeaylomero d¢parmeHra Koja:
(111 0) && 0)

a) pe3yJbTaT HE MOXKET OBITh 3apaHee OnpeieseH

0)1

B) 0

19. YkaxuTe HeNPaBWIbHO 3aNIMCAHHYIO ONIEPALIMI0 OTHOILIEHUS

20. Kakoe u3 cJIeYIO X 3HAYEeHU IKBUBAJIEHTHO
3ape3epBUPOBAHHOMY CJIOBY true?

a)-1

0) 2

B) 1l

r)0

21. B kakoMm cjyuyae HY:KHO 00513aTeJIbHO MCIOJIb30BATh (PUTypHBbIE
CKOOKM B yCJIOBHOM omeparope if?

a) eciM B Tele oneparopa if Het HU oTHOTO OTMIEpaTopa



0) ecnu B Tene oneparopa if Bcero onmun onepaTtop

B) ecliu B Telle orepaTopa if aBa u Gosree oreparopos

I') HET IPaBUJIILHOIO OTBETA

22. Kakoii U3 HM:Ke TepevYUCIeHHbIX BAPHMAHTOB OTBETA, NMOKAa3bIBAET
NPaBWJILHO 3aNIMCAHHBIN YCJI0BHBII oneparop if ?

a) if ycimoBHOE BBIpakKeHHE OIepaTop;

0) if ycinoBHOe BeIpaskenue { omeparop; }

B) if { ycrmoBHOE BRIpaKeHHE} OmepaTop;

r) if ( yCTIOBHOE BBIpQKEHHE ) OIIEPATOp;

23. Uemy paBeH pe3yJbTAaT BBIYHCJIEHHS CJEIYIONIEr0 BbIPAKEHUS:
1000/1009% 7*2?

a) 1000

6) 250

B) 6

r) 10

24. YUemy paBeH pe3yJbTAaT BBIYHMCJIEHHS CJIEAYIOIIEr0 BbIPAKEHHS:
22/5*3;

a) 1.47

0)1

B) 13.2

r)12

25. Jloruueckasi omepanusi ¢ 00Jiee BBICOKHM NPHOPHUTETOM
BBINOJTHEHHSI

a)!

o) |

B) &&

26. Kakoe 3HaueHHe MOJYYHT NMepeMeHHasi Z B pe3yJibTaTe BbINOJIHEHHS
nporpamMmbpi?

int main() {
intx = 0;
inty =0;
If (X++ && y++) y +=2;
intz=x+y;
return 0;
¥
a)0
0) 1
B) 2

r)4



27. Teno yciaoBHoro omeparopa if, Oyaer BBINOJHATBHCSH, €CJH €ro
ycJI0BHE:

a) J1oxHo (false)

0) UCTUHHO (true)

B) 3aBUCHUT OT CUTYyaINH

28. Oneparop if else nmo3BoJisieT onpeaeauTh AelCTBHE ...

a) TOJIBKO JJIS CIy4as JJO’KHOTO YCIIOBUS

0) 1S CITy9aeB UCTUHHOTO | JIOXKHOTO YCIIOBHM

B) TOJIBKO JJIs CITy4asi HCTUHHOTO YCJIOBHS

29. Kakas u3 ciieyoimx JOrn4yecKux onepanuii — jorudyeckoe NU?

a) ||

6) |

B) &

r &&

30. 3nauenue 5.9875e17 moxkeT OBITH COXPAaHEHO B NepeMeHHOM, THIIA:

a) bool

0) long

B) int

r) float

31. B kakoii M3 cjeIyIIMX 3amuceil HCNOJb3yeTcsl omepanus
pa3bIMEHOBaHMSA?

a) address(a);

0) *a;

B) &;

r) &a;

32. B kakoM M3 BADHAHTOB OTBETOB 00bSIBJIEH IByMePHbIii MaccuB?

a) array anarray[20][20];

©0) char array[20];

B) int anarray[20][20];

r) int array[20, 20];

33. B kakoii U3 ciexylommx 3amuceil MCNOJb3yeTcsl onepauus B3SITUS
aapeca?

a) address(a);

0) *a;

B) 4,

r) &a;

34. YkaxuTe npaBujbHOe 00bsiBJIeHNE MACCUBA:

a) int anarray[10];

0) int anarray{10};

B) int anarray;



r) array anarray[10];

35. Ykaxxurte npaBuiibHoOe 00bsiBJIeHUe yKka3aTeias B C++

a) int &x;

0) Iint *x;

B) ptr X;

r) int X;

36. Kakas m3 caeaywmmux 3anuceil Bo3BpamiaeTr 3HadeHHe
NnepeMeHHOM a, XpaHflleecss B MAMATH MO aJpecy, HA KOTOPbIH yKa3bIBaeT
yKazareib?

a) val(a);

0) *a;

B)a;

r) &a;

37. YkaxkuTe 3ape3epBUPOBAHHOE KJIIOUYEBOE CJIOBO ISl JTUHAMUYECKOT0
Bbl/IeJICHUS] TAMSTH:

a) Create

0) new

B) malloc

r) value

38. Kakoe 3HaueHume mnpuMeT TmepeMeHHass SUM B pe3yJabTare
BBINOJIHEHHA CJIeAylIero koga?

int sum = 0;
int array[ ][3] = {{0, 1, 2}, {3, 4, 5}, {6, 7, 8}};
for (inti=0;1<3; ++)

for (intj=2; ) <3;j++) sum += array[i][j];

a)9

0) cMHTaKCcH4YecKas onmoKa

B) 36

r) 15

39. locTyn K OTJeJIbHBIM 3JIEMEHTAM MACCHBA OCYIIECTBJISIETCS 1MO:

a) UMEHU MacCUBa U aJipecy

0) UMEHU MacCHBa U UHJICKCY

B) M0 aJ[peCy U UHJCKCY

40. KakoB mopsiikoBbIii HOMepP MOCJEAHEro 3JeMeHTa MACCHBAa, eCJH
pa3mep maccusa 19?

a) 19

0) MOPSIAKOBBIM HOMEP OMNpPEENSIeTCS MPOrPaMMHUCTOM

B) 18

r) 20



41. Ykaxure  3ape3epBHPOBAHHOE  KJII0OYeBOe  CJIOBO s
BBICBOOOKIE€HHUS BLIIeJICHHON MaMATH!
a) Clear
0) free
B) delete
r) remove
42. B kako M3 CJeAyIOUIUX CTPOK BbINOJHSETC oOpalieHue K
ceIbMOMY 3JIEMEHTYy MaccuBa?
a) mas(7)
0) mas|[8]
B) mas[7]
r) mas[6]
43. Kakoe 3HaYeHHe MPUMeET NMepPeMeHHAsl Z Mocje BbINOJHEHUs] 3TOro
Kona?
int foo(int x);
int foo(int y) { return y+1; }
int main() {
intx =3;
inty =6;
int z = foo(x);
return O;
by
a) 4
6)9
B) /
I') OIKMOKa KOMITHJISIIIN
44, YkaxkdTe NPaBWIbHBIA BbI30B (QyHKnuu (mpeamoJiaraercsi, 4To
¢yHKIMs ObLIa 00bsIBJIEHA paHee):
a) funct;
0) int funct();
B) funct();
r) funct x, y;
45. YKaXuTe THII BO3BPALIAeMOro 3HAYEHHUs] CJeayllied (yHKIHU
int func(char x, float v, double t);
a) float
0) double
B) char
r) int
46. YTo U3 HIKenepeuncJIeHHOT0 He sBJsieTcsl 00bsBJIeHueM GpyHKumn?
a) char x();



6) double funct(char x)

B) void funct();

r) int funct(char x, char y);

47. BbiOepuTe NPaBWIbHBLII BapUAHT BblAeJeHUsT IMHAMHYECKON
namMaTu noa nepemennyro X runa float:

a) float *ptr = new float; X = *ptr;

0) float & ptr = new float; X = & ptr;

B) float * ptr = &X; X = new float;

48. Yto Takoe MaccuB?

a) IMEHOBAaHHBI HAOOP MEPEMEHHBIX, UMEIOINUX PA3IMYHBIC THIIBI JTaHHBIX
Y PaCIoJIararolIrXxcs B MaMsITH MTOCIEA0BATEIBHO

0) MMEHOBaHHBIN HAOOP MEPEMEHHBIX U (PYHKIIMM, KOTOPHIE PacoIararTcs
B OJIHOM 00JIaCTH NaMSTU

B) MMEHOBAHHBIM HA0Op MEPEMEHHBIX, MMEIOIIMX OJUH THUI JaHHBIX H
pacrnoJiararouxcs B HaMsTH MOCIEI0BATEIBHO

I') IMEHOBaHHBIA HA0Op MEPEMEHHBIX UMEIOIINX CUMBOJIbHBINA THUIT JaHHBIX,
U pacrojararonxcs B OJHOW 001acT MaMsTH

49. Kak HanucaThb cjieayiomiee BoipaxkeHue Ha si3bike C «IlepemenHoii a
MPUCBOEHO 3HaYeHue b»?

a) a==b

0) a=b

B) b=a

r)a:=b

50. Kak Hammcath cieaywilee BbIpa:keHue «Bropomy »3jemeHTy
maccuBa Myarray npucBo€eHO 3HaYeHUE NATh »?

a) int [1] Myarray=«1sitb»

0) int Myarray [1] =5

B) int Myarray [2] = «1aTb»

r) int Myarray [2] =5

51. Kakoii pa3mep B GaiiTax uMeeT NnepeMeHHAasi BelleCTBEHHOI0 THIA
float

a) 2

0) 4

B) 8

r) 10

52. lan maccuB int L[3][3] = {{2,3,4},{3,4,8},{1,0,9}}; YUemy
Oy/zeT paBHO 3HaYeHHe djieMeHTa 3Toro maccusa L[1][2]

a) 2

0)3

B) 4



r)8

53. Uro Ha3bIiBaeTcsi 00bsABIeHHEM PyHKUIMHN?

a) oncanue (PyHKIMY, BKITIOYAs €€ UMs, UMEHA U TUIIBI TapaMeTPOB

0) onucanue (PyHKIMM, BKJIOYas €€ MMs, THI BO3BpAIaeMOro 3HAYEHUS,
THUIIbI TAPAMETPOB

B) UMs (QYHKIMH U TUII BO3BPAILIAEMOI0 3HAUCHHUSI

r) onucanue (yHKIWHU, BKIKOYAs €€ UMsl, THI BO3BPAIa€MOT0 3HAYCHMS,
MMEHA U TUIIbI MapaMETPOB, TEJIO (QYHKIIUU

54. B kakoMm ciiydyae He00X0AUMO UCIOJb30BAThH ONEPATOP return B TeJie
pyHkumuu?

a) Bceraa

0) ecu HEOOXOIMMO, UTOOBI (DYHKIIHS BEpPHYJIa 3HAYCHUE

B) €ciIM HEOoOXOJUMO O0ECHeUHUTh BBIXOA M3 (DYHKIHH B MPOU3BOIHHOM
MecTe

I') €CIIM yKa3aH TUIl BO3BPAILlaeMOI0 3HAY€HHUsI, B TOM 4Kciie u void

55. BpiOepurte npaBWIbHbIA BAPUAHT 3almuCU Ha si3bike CH JABOWHOIO
HepaBeHcTBa 0<X<10

a) 0<x<10

0) x>0, x<10

B) x>0 AND x<10

r) x>0 && x<10

56. Tes0 kakoro nMKJa Bcerga OyaeT BBINOJHEHO XOTsi ObI OJMH pas3,
HE3aBHCUMO OT UICTUHHOCTH YCJIOBMS:

a) while

0) do while

B) for

') HET TAaKOTO LIMKJA B si3bike Cu

57. B a3bike C++ koHcTanTa 3e02 3a1aéT 4ncio

a) 0.03

0) 30

B) 300

r)3

58. B s3bike C++ BCTpPOEHHBINl THUN JAHHBIX int NMpeaHa3HA4YeH sl
XpaHeHus

a) CHUMBOJIOB

0) MOJOKUTEIHHBIX U OTPUIIATEIHHBIX IEJIBIX YHACETT

B) TOJIBKO TMOJIOKHUTEIBbHBIX IIEJIBIX YUCE

I') BEILIECTBEHHBIX YHUCEI

59. B s3bixke C++ BcTpoeHHBbI TN JaHHbIX double npexHazHauen ajs
XpaHeHus



a) CUMBOJIOB

0) BEIICCTBEHHBIX YUCET

B) LIEJIBIX YHCEI

') MaTPHI]

60. B si3pike C++ upentudguraropsl Index, INDEX u index 0603Hauaior

a) OJIHY U TY K€ MePEMEHHYIO

0) JIBE pa3IMYHBIX ITIEPEMEHHBIX

B) TPH Pa3IMYHBIX TIEPEMEHHBIX

61. Kakoe o0bsiBjeHne mnepeMeHHoii B si3bike C++ saBasiercs HE
NpaBUJIbLHBIM:

a) int x1;

0) int x1 =0;

B) int 1x;

62. B sa3pike C++ pe3yJbTaTOM BBINOJHEHHS omepauuu S / 2 Oyaer
YHCJIO:

a) 3

0) 2

B) 2.5

r) 1l

63. B sa3pike C++ pe3yjbTaToM BbINOJHeHHUs onepanuu 5 % 2 Oyaer
YHCJI0

a)l

0) 2

B) 3

r)2.5

64. Kakoe 3Ha4yeHHe MOJYYUT NepeMeHHAasl X B pe3yJibTaTe BbINOJHEHHUS
NpOrpaMMbl:

intx,y;

x=0;

y=0;

X = ++y;

a)0

0) 1

B) 2

T) pe3yJIbTaT HE OIpeIeNICH

65. MaccuBbl B si3bike C++ MOTyT ObITH

a) TOJIBKO OJTHOMEPHBIMU

0) OTHOMEPHBIMHU WUJI JTBYMEPHBIMU

B) C JIFOOBIM KOJIMYECTBOM M3MEPEHHIA

66. Uuaexcanus MaccuBoOB B si3bike C++ HaunHaeTcs



a) C eIMHUIIBI

0) ¢ Hyns

B) C JIFOOOTO MHJIEKCA, ONPEAEIIIEMOr0O MPOrPaMMHUCTOM

67. Eciu oqHoMepHBbIii MaccuB B sai3bike C++ cocTouT U3 N 3j1eMEeHTOB,

TO €10 HHIACKC MOKET IIPHHUMATD 3HAYCHUA

a) ot 0 1o N-1

6)or1 10N

B) oTr 0 o N

r) ot 1 1o N-1

68. [lus BbIBoAa mHGOpPMAINUM HA KpaH B si3bike CH HMCHOJIB3yeTCsl

Gynkums

¢CJIn

a) output()

0) write()

B) printf()

r) print()

69. Uro mosiBUTCS HA IKpPaHe B pe3yJbTaTe BbINOJIHEHHS IPOrPaMMBbI:
intx,vy,;

x=10;

y=20;

printf(“x = %i”, y);

a)x =10

0) x =20

B)X=0

r) X = %I

70. C Touku 3peHusi si3bika C++ BbIpa:keHUe SIBJSIETCH MCTHHHBIM,

a) 3TO BbIpakeHue paBHo 0

0) 5T0 BBIpaxkeHHue He paBHO 0

B) 3TO BbIpa)KEHHE PaBHO |

I') 3TO BhIpAXKEHUE HE paBHO 1

71. C Touku 3peHns si3bika C++ BbIpaskeHHe sIBJSIETCS JIOKHBIM, €CJIH
a) 9TO BbIpaxkeHue paBHo 0

0) 5T0 BBIpaxkeHHe He paBHO 0

B) 3TO BbIpakK€HUE PaBHO |

T') 3TO BbIpaXX€HUE HE paBHO 1

72. Kakoe 3Ha4YeHHe MOJYYUT NepeMeHHAas y B pe3yJibTaTe BbINOJIHEHUS

NpOrpaMMBbl:

intx,y;
x=0;
y=0;



iIf (Ix)y =1,
a) 0
0)1
B) -1
I') 3HAYCHHE HE ONPEIeNICHO
73. Kakoe 3Ha4eHHe MOJIYYUT NepeMeHHAas y B pe3yJibTaTe BbINOJIHEHUS
NpOrpaMMBbl:
int x=1, y=1,;
while (x <1) {
X++;
y++;
b
a) 1
0) 2
B) 0
') 3HaYC€HHUE HE OTPE/ICTICHO
74. Kakoe 3HaYeHNe MOJYYHUT MePpeMEeHHAsl Y B pe3yJbTaTe BbINOJIHEHUs
NMPOrpaMMabl:
int x=1, y=1;
while (x < 2) {
X++;
yt++;
by
a) l
0) 2
B) 0
') 3HaY€HHE HE OTPEIETICHO
75. Kakoe 3Ha4eHNe MOJYYHUT NePEeMEHHAsl Y B pe3yJibTaTe BbINOJIHEHUS

NMporpamMmMablI:
int x=1, y=1;
do {
X++:
y++;
} while (x < 1);
a) l
0) 2
B) 3
I') 3HaYC€HHUE HE OTPE/ICTICHO
76. Kakoe 3Ha4eHNe MOJYYHUT MepeMeHHAsi Y B pe3yJbTaTe BbINOJIHEeHUsI

NpPOrpamMMblI:



intx,vy;

y=1

for(x=0; X<3; x++) y*= 2;

a) l

0) 2

B) 4

r) 8

77. Kakoe 3HaYeHHe MOJYYUT NepeMeHHAasi X B pe3yJibTaTe BbINOJHEHUs
NMpoOrpaMMBbl:

intx,y;

y=1

for(x=0; X<3; x++) y*=2;

a)0

0) 1

B) 2

r)3

78. B s3bike C++ cymiecTByeT omepatop break. OH cayKuT 1Js1 TOrO,
4T00BbI

a) JOCPOYHO MPEKPaTUTh BBHIMIOJHEHUE COJEPKAIEro €ro OJMKauiiero
nukiia while, do ... while nnm for nnm oneparopa switch

0) JMOCPOUYHO TPEKPATUThH BBIMOJHEHUE TEKYIEH HTEpallid COJEPKaIlero
ero ommkaitniero nukia while, do ... while nmm for

B) JJOCPOYHO 33aBEPILIUTH MPOrpamMmy

79. B si3bike C++ cymecTByeT oneparop continue. OH CJIy:KUT JJIsI TOTO,
4TO0BI

a) JOCPOYHO MPEKPaTUTh BBHITIOJHEHUE COJEPKAIEro €ro OJMKauiero
nukiia while, do ... while nnm for niam oneparopa switch

0) JTOCPOUYHO TPEKPATUThH BBIMOJIHEHUE TEKYIIEH WUTEpaIuu COACpKaIero
ero oymmkanniero nukia while, do ... while wian for

B) JIOCPOYHO 3aBEPUINTH MPOrPAMMY

80. Onepatop return B si3bike C++ CIIY:KMT 1151

a) BO3BpalleHUs GyHKIMENH 3HAUCHUS U NTPEKpalieHus e€ padboThbl

0) npekparieHus: GyHKIuen padboTel 63 BO3BpAIICHUS €10 3HAUCHUS

B) BO3BpaIlleHus (PyHKIMEH 3HaueHus1 0e3 mpeKpamieHus e€ padoTsl

81. OcHoBHOe OT/IHYHE JAUHAMHYECKOTO pPa3MelleHUus JAAHHBIX OT
CTATUYECKOI0 COCTOUT B TOM, YTO

a) CTaTUYECKHE JaHHBbIE pa3MEIaTCs Ha JUCKe, AUHAMUYECKHEe — B
OMepaTUBHOM NMaMSTU

0) craTMYecKkue [aHHbIE pa3MEIIAIOTCS B MOMEHT cTapTa HpOrpamMMBbl,
JTUHAMUAYECKHE — B X0/JI€ €€ BBITIOJHEHUN



B) JMHAMUYECKHE JIaHHBIE PA3MELIAIOTCI B MOMEHT CTapTa IMpOrpamMMBbl,
CTaTUYECKHUE — B XOJI€ €€ BBIITOJIHEHUH

82. Yka3artejieM Ha3bIBaeTCs

a) TepeMeHHas, XpaHsilasg B KadyecTBE 3HAUEHUS KaKou-Inbo aapec B
namsTu

0) mobas JoKaabHas IepeMeHHas

B) ro0as riaobabHas IepeMeHHas

T') IepeMeHHas1, 00BsIBICHHAS cO crienudukaTopom pointer

83. B a3bike C++ MMsi 0ITHOMEPHOr0 MACCHMBA IKBMBAJIEHTHO

a) HA4YaJIbHOMY DIIEMEHTY MacCHBa

0) yka3aTeo Ha HadaJIbHbIM 3JIEMEHT MacCUBa

B) MOCJEIHEMY 3JIEMEHTY MaccuBa

I') yKa3aTeiio Ha MOCJIEIHUN 3JIEMEHT MacCuBa

84. Ecau B GyHKUMIO B KaYyecTBe apaMeTpa nepejaaHa nepeMeHHasi Mo
3HAYEHHNI0, TO M3MEHEHHE ITO NepeMeHHO BHYTPH TeJsia pyHKIUM

a) MpUBENET K €€ U3MEHEHUIO U BHE Tela QyHKIUU;

0) He MPUBEAET K €€ U3MEHEHHIO BHE Tela (PYHKIUY;

B) MOXET TMpPHUBECTH K €€ W3MEHCHHI0O BHE Tela (YHKIUU TMIPH
COOTBETCTBYIOLIUX HACTPOMKAX KOMIIMIIATOPA

I') MOXET NPUBECTU K €€ M3MEHEHHUIO BHE Tesla (PYHKIMHM MpH >KEIaHUU
nporpaMMucTa

85. Ecau B QyHKIHIO B KayecTBe MapaMeTpa mnepeiaH ykKa3zaTeslb Ha
IePEeMEHHYI0, TO U3MEHEHHE ITOM NepeMeHHO BHYTPH Tes1a PyHKUMHU

a) MpUBENET K €€ N3MEHEHUIO U BHE TeNa QyHKIUU;

0) He MPUBEAET K €€ N3MEHEHHIO BHE Tela PYHKIUU;

B) MOXET TMpuBeCTH K €€ U3MEHEHWI0 BHE Tela (QYHKIUU M[pu
COOTBETCTBYIOLIMX HACTPOMKAX KOMIMJIATOPA

I) MOXET NPUBECTU K €€ M3MEHEHHUIO BHE Tejla (DYHKIHMM MpPH >KEIaHUU
porpaMMucTa

86. /liist yero mpeaHa3HadeH oneparop continue B sisbike C ++?

a) MPOMYCKAaeT OCTATOK TeJia IUKJIA U MEPEXOIUT K CIEAYIOIIe urepauuu

0) mpomycKaeT LUK W MNEpPeXOJuT K CIEAYIOIIeMy OIepaTopy B Tele
IPOrpaMMBI

B) OIpEAEISET YCIOBHUE MPOJOJIKEHHS LIUKIIA

I') IPOJOJIKAET BHIIOJHEHUE TEKYIIeH UTepaluy HuKia

87. Uto BbINOJIHSAET onepanus ++ B s3bike C++?

a) YMEHbIIIAeT 3HAUYCHUE OTNIEPAH]Ia HA EAUHUILY

0) yMeHbIIaeT 3HaYEHUE ONepaHjia Ha JiBa

B) YBEJIMUMBAET 3HAUCHHE OlepaHa Ha JIBa

I') YBEJIMYHMBAET 3HAYEHUE ONEPaH/Ia HA €AUHUILY



88. BrpiOepuTe nNpaBWIbHBINE BapUAHT O0bABJEHHUS KOHCTAHTHOM
nepemennoii B C++, rae type — tunm maaHHbIx; variable — umsi mepeMeHHOId;
value — KoHCTaHTHBIE 3HAYEHMHS.

a) type variable = value;

0) const type variable = value;

B) const variable = value;

r) type const variable = value;

89. B kakom ciyyae BbIpa:keHue 0yaeT BbIYUCIATHCA ObIcTpee?

a) X=X+1;

0) X+ =1,

B) X++;

r) Bee Tpu BbIpaskeHust OyAyT BBINOIHEHBI C OAMHAKOBON CKOPOCTBIO.

90. Yka:xute npaBuiIbHbIN BAPDUAHT 00bsABJIeHNA YKa3aTeasa B C++

a) int X;

0) int & X;

B) Int * X;

r) ptr X;

91. 3auem B C ++ ncnoab3yloT onepartop return?

a) 4TOOBI 3aJIepKaTh pabOTy MPOTPaMMBbI

0) GyHKIOUSA, B KOTOPOH OH COIEPIKUTCS, 3aBEPIIAET CBOE BBIMOJHCHHE U
yIpaBjeHUE BO3BpALIAeTCsl B TO MECTO MPOrpaMMbl, U3 KOTOPOTO BbI3bIBAIACh
naHHask QyHKLIMS

B) YTOOBI OPTaHU30BaTh IIUKJI

) yTOOBI BBECTH B MPOTPaMMy HOBBIE€ 3HAUECHHUS

92. B mporpamme Ha si3bike C++ 00bsIBJ€HbI NepeMeHHbIE iNt X, Y;
Kakoe BbIpakeHHe T1O3BOJISIET BBIYUCIMTH OCTATOK OT JAeJeHHs JITHX
nepeMeHHbIX?

aA)x%y

0) xdivy

B) X mod y

r)X/y

93. Onmnpenenure 3HaYeHHe TMepeMeHHOW b mocie BbINOJHEHUS
CJIeIYIOIIUX KOMAH/:

int a, b;

float c;

a=3;

c=2.6;

b=a*c

a) 6

0) 7



B) 7.8

r)9

94. Omnpenenure 3HAYeHHEe TMepeMeHHO b mociie BBINOJIHEHHUSA
cJIeAyIOIMNX KOMAH/:

int a, b;

a=>5;

b=3%*++a;

a) 15

0) 17

B) 18

r) 21

95. BoiOepuTte BepHbIe YTBEPAKIAEHHUS, OTHOCSIIMECS K MACCUBY:

a) 3TO COBOKYIMMHOCTh IEPEMEHHBIX OJTHOTO THUIA

0) mepeMeHHbIE XPaHSITCS B MOCJIEI0BATEIBLHO PACIIONOKEHHBIX SUehHKax
ONEPATUBHOM MAMSITH

B) MOCJIE0BATEILHOCTh MEPEMEHHBIX, KOTOPHIE UMEIOT OJJUHAKOBOE UMS

r) Ojaroaapsi HyMepaiuu epeMeHHbIE PacloiaratoTcs TOJIbKO B CTPOKY

96. UTo Mo:KeT OBITH HHIEKCOM 3JIEMEHTAa MACCHBA

a) CUMBOJI

0) 1poOHOE YHCIIO

B) TOJILKO 1IE€JI0€ MOJIOKUTEIHLHOE YUCIIO

T) 1I€JI0€ YUCTI0, OOJIbIIEE WU PABHOE HYJITIO

97. Mycts int a [5] = {10, 11, 12, 13, 14}. YUemy paBHO 3HaYeHHE
3JjieMeHTa a [3]?

a)3

0) 12

B) 13

r) 14

98. YkaxuTe NpaBWIbHO OPraHU30BAHHBIH LMKJ JJ5 00paboTKM Bcex
3JIEMEHTOB MAaCCHBAa, PA3MEePHOCTH KOTOPOIo n

a) for (inti=1;i<=n;i++)

0) for (int1=0; 1 <=n; i++)

B) for (inti=1;1<n;i++)

r) for (inti=0; i <n; i++)

99. IIpuOJAMKEHHBIM YHCJIOM ¢ HAa3bIBAIOT 4YHCI0, HE3HAYUTEIbHO
OTJINYAIOIIHECH OT

a) TouHorO A

0) HeTouHoro 4

B) cpeaHero 4

T') TOYHOT'O HEU3BECTHOTO



100. ITox ommMOKOIl WJIM NMOrPEeIHOCTHI0O Aa NMPUOJITHKEHHOT0 YHCIA a
00BbIYHO MOHUMAETCH PA3HUIA MEXKAY COOTBETCTBYIOIIUM TOYHBIM YHCJI0M A
U JaHHBIM NPUOJIHKEHHEM, T.e.

a)Aa=A-a

0)Aa=A4A+a

B) Aa = Ala

ra=Aa—A4

101. AGcosroTHASI MOTPELIHOCTH NPUOJIHKEHHOT0 YHCJIa

a) A = |Aal

0)Aa=a

B) A = lal

r) A = 1Aal

102. OTHOCHTE/IbHASI MOTPEIIHOCTH

a) 6 = A/14I

0) o = 141/A

B)6=A4A—a

rNc=a—4

103. Oxpyrantb yncao = 3,1415926535... 10 nsaTu 3Ha4YaIMUX HUPp

a)3,1416

0) 3,1415

B) 3,14159

r) 3,14

104. A0cou1l0THAsi MOTrPEeIIHOCTH NPH OKPYIVICHHUM YHCJIA T A0 TPEX
3HAYAIMX Hudp

a) 0,5-107

6) 0,5-10°

B) 0,5-10*

r) 0,5

105. YeMm BbI3BaHA HEYCTPAHMMAS MOTPEIIHOCTD?

a) TeM, uTo MaTemMaTH4ecKas MOJENb UCCIEAYyeMOTro OOBbEKTa HUKOI/AA HE
YUHUTBHIBAET BCEX 0€3 MCKIIIOUEHUS SIBIICHUH, BIMSIOIUX Ha COCTOSHHE OOBEKTa, U
TE€M, 4YTO BXOJMIIME B 3a7ady 3aJaHHble NapaMmeTpbl (Yucia WM (QYHKIIUH)
U3MEPSIOTCS ¢ KaKOW-THO0 OMIMOKOM.

6) Tem, uro moOble apudMeTUUECKHE OINEpald Haa YHUCIaMU
IPOU3BOAATCS NPU HAIMYWKA OIPAHMYEHHOI'O KOJMYECTBA HMCMOJIB3YEMBIX IS
3aMKMCH YUCEN Pa3psiioB MO3ULIMOHHON CUCTEMbI UCUUCIICHHUS.

B) Tem, uTOo B pe3yibTare NPUMEHEHMsI YHCIEHHOIO METOJla MOTYT OBITh
IIOJIyY€Hbl HE TOYHBIE, a IPUOIMKEHHBIEC 3HAUEHUSI UCKOMOW (PYHKILIMHU, JaXKe €CIIH
BCE MPEINUCAHHBIE METOJOM BBIYHMCICHUS MPOieTaHbl aOCOIIOTHO TOYHO.



106. Yem o00yc/10BJIeHO TOSIBJICHHE IOTPEIIHOCTH OKPYIJICHUSI TPH
YHCJIEeHHOM pellleHUH NMOCTABJIEHHOM 3a1a4un?

a) Tem, 9TO MaTemaThyeckass MOJENIb HCCIEIYeMOro OOBEKTa HE MOXKET
YUUTHIBATH BCEe 0€3 UCKIIOYEHUS SBJICHUS, BIUSIOIINE HA COCTOSIHUE O0BEKTA.

06) Tem, utro mrOOble apudmeTHyecKue Olepalud HaJl YHCIaMHU
MPOU3BOAATCS TPU HAIMYUM OTPAHMYEHHOTO KOJMYECTBA HCIONB3YEMBIX IS
3aMKCH YUCEN Pa3psiioB MO3UIIMOHHON CUCTEMbI HCUUCIICHHUS.

B) Tem, uTO B pe3yabTaTe MPUMEHEHHUS YHMCIECHHOTO METO/Ja MOTYT OBITh
MOJTyY€HbI HE TOUYHBIE, a MPUOIMKEHHBIE 3HAUEHUSI HCKOMOU (DYHKIINH, JTaXkKe eClu
BCE MPEIMUCAHHBIE METOJOM BBIYHUCICHHS PO IeTaHbl aDCOTIOTHO TOYHO.

107. OmnpeaeJuTh OTHOCHTEJbHYI) MOIPEIIHOCTh HNPHOJIHKEHHOTO
yucaa b = 2,3254 mo ee abOcomoTHOoil morpemmnoctn Ab = 0,01,
NpeIBAPUTEILHO OKPYTJIMB YMCJI0 D 10 BepHBIX 3HAKOB.

a) OtHocuTenpHas norpemHocTs = 0,0078.

0) OTHocuTenbHas norpemHocTs = 0,0043.

B) OTHOCHUTENbHAs norpemHocTs = 0,0143.

108. MeToaoM IOJIOBMHHOIO AeJeHHS YTOYHMTH KOPEHb YPaBHEHMS
x+2x%x-1=0

a) 0,867

0) 0,234

B) 0,2

r) 0,43

109. Hcnoan3ysi MeToJ XOpJ HAWTH TMOJOXKHUTEJbHbII KOpeHb
ypaBHenus x*-0,2x°-0,2x-1,2=0

a) 1,198+0,0020

0) 1,16+0,02

B) 2+0,1

r) 3,98+0,001

110. Bprumcaurs wmerogoM HbOTOHA OTpHLIATENBHBIM KOPEHb
ypaBHenus x*-3x%+75x-10000=0

a) —10,261

0) —5,6

B) —3,2

r) —0,44

111. HaiiTu reiicTBUTE/IbHbIe KOPHU ypaBHeHHs1 X—Sinx=0,25

a) 1,17

0) 1,23

B) 2,45

r) 4,8



112. OnpeneauTs YMCJIO TOJOKUTEIBHBIX H YHCJI0 OTPULATEIbHBIX
KopHeii ypaBHenus x*—4x+1=0

a)2ul

0)3u?2

B)Ou4

r)0ul

113. OnpeneanTs cocTaB KopHeii ypaBHenus x*+8x°~12x*+104x—20=0

a) OJIMH MOJIOKUTEJBHBIN U OJJUH OTPULATEIbHBIN

0) HET HU OJTHOTO KOPHS

B) HEBO3MOXHO HAlTH YUCJIO KOPHEH

I') IBa OTPUIIATEIbHBIX KOPHS

114. Metox mno3BOJSIOIIMH TOJYYUTh KOPHH CHCTEMbI C 3aJIaHHOI
TOYHOCTBIO IIyTEeM CXOASIIMXCH 0€CKOHEYHBIX NPOLECCOB

a) UTEPAIMOHHBIN METOJ]

0) TOYHBII METOA

B) MPUOIM>KEHHBIN METO/

T') OTHOCUTEJIbHBIA METO/T

115. Kak nHauye Ha3bIBAKOT MeTOJ OUceKUMi?

a) METOJI IeJICHUS OTpe3Ka MonoJiaM

0) MeTOT XOpT

B) METO/J] TPOMOPLUHUOHAIIBHBIX YaCTE

') METOJI 30JI0TOTO CEYEHUSI

116. OTnesreHue KOpHEH MOKHO BBINIOJHUTH ABYMS CIIOCO0aMM:

a) aHATUTUYECKUM U IpaPpUUeCcCKuM

0) NpUOIMKEHUEM U OTJEICHUEM

B) QHAJIMTUYECKUM U CUCTEMATUYECKUM

') CHCTEMAaTHYeCKUM U rpaduyeCcKumM

117. OTaeauTs KOpHU ypaBHenus x° — 2x — 3=0

a) eAMHCTBCHHBII KOPEHb PACIIOIOKEH MEKLY 25 H 00

0) KOpHEU HEeT

B) OJIMH U3 KOPHEH HaXoIuTCs Ha oTpe3ke [ 1, 2]

I') OJIMH U3 KOPHEH HaXoAuTCs Ha oTpeske [-2, 0]

118. Tepmun ntepauus iteratio B nepeBojie ¢ JaTHHCKOIO:

a) HOBTOPEHUE

0) 3aMeIeHHe

B) BO3BpallEHUE

T) yaajaeHue

119. YkaxuTe peKyppeHTHYI0 GOpMYyJIy METOAA MPOCTON UTEPAIUH:

a) Xn+1=Q(xn)

0) x=0



B) Xn+1=Y(Xn)T¢(xn)

T) X1 =Y (Xn)—0(xn)

120. Kak unaue Ha3biBalOT MeTox HboTOoHA?

a) METOJ] KacaTeJIbHbIX

0) METOJT TPOTOHKHU

B) METOJI UTepaIuit

') METOJT XOP/I

121. B yeM J0CTOMHCTBO M HeaoCTATOK MeToaa HeloToHa HaxokaeHus
KOpHeil HeJINHEHHOr0 ypaBHEeHus1 ?

a) Meron HproToHa BecbMa OBICTPO CXOIUTCS, TOYHOCTH KaKJOTO
OpUOIMKEHUST B OTOM  METOJE NPOIOPIMOHANIbHA  KBAJpaTy TOYHOCTHU
npeapiaymero. OCHOBHOM HENOCTaTOK METOJa — HEO0OXOAMMOCTh JOCTaTOYHO
TOYHOT'O HaYaJIbHOTO MPUOIMKEHHUS.

6) Meton HploTOHA OTHOCHTCSI K YHCITY UTEPAIIMOHHBIX METOJOB BTOPOIO
MopsiIKa U UMEET HAuOOJBIIYI0 TOYHOCTh HAXOXKJCHMSI KOPHEH HEJIMHEIHOTO
ypaBHeHUsl. OCHOBHOM HEIOCTATOK METOJla — MEIJICHHAs] CKOPOCTh CXOJMMOCTH,
YTO MPHUBOJUT K 3HAYUTEIBHBIM 3aTpaTaM MAIIMHHOTO BPEMEHHU MpPU PEIICHUU
CJIOKHBIX HEJIMHEWHBIX YPABHEHUU.

B) Meron HproToHa B psily UTEpAllMOHHBIX METOJIOB HAXOXKJICHUSI KOpHEH
HEJIMHEHHOTr0 ypaBHEHHUS HauOoyiee MPOCT B OPraHU3AIMU BBIYUCIUTEIHLHOTO
nporecca. OCHOBHOM HEIOCTAaTOK METOJAa — JOCTAaTOYHO MEIJICHHAas CKOPOCTh
CXOJIUMOCTH.

122. IlpoBeauTe cpaBHeHHE METOI0B AejieHUus oTpe3ka momnoJam (OII)
u HpoToHa mno Ppa3IMYHBIM KPUTEPUAM (YHHBEPCAJIBHOCTb, CKOPOCTh
CXOJIMMOCTH).

a) Meton HerotoHa obGnamaer OOJbINEH YHMBEPCATBHOCTBIO, YEM METO]
JOII, T.K. CcXOOAUMOCTh 3aBHUCHUT TOJIbLKO OT BbhIOOpa HAYaJIbHOW TOYKHU.
Boruucnenuss merogom JIOII MOXHO HayMHATh JIMIIb C OTPE3Ka, HA KOHIIAX
KOTOporo (yHKIMS HWMeeT pas3Hble 3HAaKHW, a BHYTPU DOTOrO0 HWHTEpBaja
HEeTMpephIBHbIE MPOU3BOAHBIE 1-TO U 2-r0 OpsSAKOB. [Ipu pelieHnn npakTUYECKUX
3a/1a4 HE BCEr/ia y/1aeTcs MPOBEPUTH BHITTOJIHEHUE HEOOXOAUMBIX OTPAaHUYEHUN Ha
BbIOOp moj00HOTrO MHTepBana. Omgnako meton JIOIl oGnamaer Gosnee BBHICOKOM
CKOPOCTBIO CXOJUMOCTH.

06) bonee ynuBepcampabiM siBsiercs wmeron JIOII. On rapanHTupyer
MOJIyYCHHUE pelieHust st o000l HempepbiBHOW ¢yHkiuu f(X), ecnu HalaeH
WHTEpPBAJ, HA KOTOPOM OHAa MeHsdeT 3Hak. Meroa HbpoTOHa npeabsBIsSET K
bynkuun Oonee kectkue TpeboBaHus. CxoauMocTh Metojga  HbioToHa
CYILLIECTBEHHO 3aBUCHUT OT BblOOpa HauanbHOW Touku. [Ipu peanuzanuu gaHHOTO
METO/1a HEOOXOAMMO MPEAYCMATPUBATH BHIYUCICHUE MPOU3ZBOIHBIX (DYHKIIMH IS
OpraHU3allid WTEPAlMOHHOIO TMPOIECCa M MPOBEPKU YCIOBUH CXOJUMOCTH.



BaxubpiM npeumymiectBoOM merona HbprooToHa sBHsieTCST BBICOKas CKOPOCTH
CXOAMMOCTH, 00€CNeunBAarOIas 3HAYUTEIbHYI0 SKOHOMHUIO MAIIMHHOTO BPEMEHH
IIPU PEILIEHUU CIOKHBIX HEJTMHEHNHBIX YPABHEHUN.

B) Metonsl Herotona u JIOIl uMeOT OJMHAKOBBIE HEOOXOIWMBIC U
JIOCTATOYHBIE YCJIOBHUS CXOJAMMOCTH, IO3TOMY HPUMEHHMBI B OJUHAKOBBIX
ycnoBusix. Omnako meron JOII oGmamaeT NMHEHHON CKOPOCTHIO CXOJUMOCTH,
MO3TOMY BEChbMa OBICTPO CXOJUTCA B OTIMYUE OT MeTona HbloToHa, KOTOpbIi
o0aiaeT JIMIIb KBAJPAaTUIHON CKOPOCTHIO CXOAUMOCTH.

123. DToT MeTrox sBJsAETCS HamboJiee PACHPOCTPAHEHHBIM NPHEMOM
pellleHUus CUCTEM JIMHEHHBIX YPaBHEHHWH, AJTOPUTM MOCJA€I0BATEIHHOTO
HCKJIIOYEHNS] HEU3BECTHBIX

a) metop ["aycca

0) meton Kpamepa

B) METOJ1 0OpaTHOI MaTpPUIIbI

') BEYIIHI METO

124. Ilpu peumieHMM CHCTEM JIMHEHHBIX ajdred0paMyecKux ypaBHEHUM
CXOAMMOCTb MeTOAa 3elae)is 10 CPABHEHHUIO ¢ METOAOM IPOCTOM UTepaluu

a) Bceraa ooJiee ObIcTpast

0) Bcera 6ojee MeJICHHAS

B) OJIHOTO U TOTO K€ MOPsIIKa

r) uHorAa OoJiee ObICTpasi, a MHOTAa Oosiee MenieHHas

125. B pesyabTare npsamMoro xoaa meroaa I'aycca marpuma cucremsl
JIMHEHHBIX aJIre0pan4ecKuX ypaBHEHUH NPUBOAUTCH K

a) TpeXIMaroHaJIbHOMY BUIY

0) TakoMy ke BUAY, Kak 1 B meTojie JKopaana

B) TPEYTOJIBLHOMY BUIY

') IMaroHaJIbHOMY BUlY

126. Omnummure Merox I'aycca pemieHust cCHCTeMbl JIMHEHHBIX
ajreOpanyecKuX ypaBHeHHH.

a) B ocHOBe TaHHOTO METOJia JICKUT UAes OCIeI0OBATEIHLHOTO UCKITIOUEHHUS
HEU3BECTHBIX. PelieHne cuctembl pacmnanaercsd Ha JBa dTama: 1) mpsMon XOof,
KOI/Ia MCXOJHAsl CHCTeMa IMPUBOJUTCS K TPEYroJIbHOMY BHUIY; 2) MOJy4YEHHbIE
KO3 (PHUITMEHTHI TTPU HEM3BECTHHIX U MPABbIC YaCTH YPABHEHUN XPAHATCS B MAMSTH
OBM u WCHoOns3yloTCs TPU  OCYIIECTBICHUU OOpPAaTHOTO XO/Aa, KOTOPBIM
3aKJIF0YAETCS] B HAX0XK/ICHUU HEU3BECTHBIX U3 CUCTEMBI TPEYTOJIbHOTO BU/IA.

0) 3amaHHas cuUcTeMa JMHEWHBIX YpaBHEHUH KaKUM-IHOO 00pa3om
MPUBOJUTCA K DKBUBAJECHTHOMY BHAY. Mcxoas M3 MPOM3BOJIIBHOIO HA4YalbHOIO
BEKTOpa, CTPOUTCS WTEPALUOHHBIA mpouecc. lIpy BBITOMHEHUMH [1OCTATOYHBIX
YCJIOBUI CXOJIUMOCTH, MOJTy4YaeTcs NOCJIE0BATEIBHOCTh BEKTOPOB,
HEOTPAaHUYEHHO MPUOIIKAIOMIUXCS K TOYHOMY PEIICHHUIO.



B) Ecnn matpuna kos¢dduineHToB A HEBBIPOKICHHAs (ONpPEAEeTUTENb ITON
MaTpHUILIbl HE PaBEH HYJIO), TO UCXOIHASl CUCTEMAa UMEET €IMHCTBEHHOE PEIICHNUE.

127. B meToae 30J10TOr0 CeYECHUSI OTPE30K, COAEPKAIMI TOYKY
IKCTPpeMyMa (PYHKINH, TeJTUTCH:

a) moroJjam

0) Ha JIBe HEpaBHBIC YaCTH

B) Ha TPU PaBHBIEC YaCTU

') Ha TPU HEPABHBIE YACTH

128. MeTox NOKOOPAUHATHOIO CIIYCKA

a) YCTOMYHB K OBparaMm

0) mpuMeHuM K HenudpepeHIpyeMbIM QYHKITUIM

B) oOnagaeT Hanbosiee ObICTPOI CXOAMMOCTHIO

r) TpeOyeT 3HaHUS YaCTHBIX IPOU3BOJIHBIX MUHUMHU3UPYEMON (DYHKIIUN

129. Mo caenyromum aanubiM Y(0)=2, y(1)=-2, y(-1)=2, y(2)=4 obLI
NOCTPOEH MHTEPNOJSIIMOHHBIA mouHoM. Kakoii M3 mepeuHciieHHBIX HHKe
MOJTUHOMOB SIBJISIETCA TAKOBBIM?

a) X3-x%+x-2

0) —X3+2x2-5x+2

B) X3—2X>-3X+2

r) 5x3-7x+2

130. ITo caexyromum ganubiM Y(0)=2, y(1)=-2, y(-1)=2, y(2)=—4 meToaom
HAMMEHBIIHUX KBA/IPATOB ObLJI IIOCTPOEH MOJMHOM NepBoii crenenu. Kakoii u3
MepPeYMrCICeHHbIX HHMKe IOJMHOMOB HauOoJiee 0M30K (B CMBICIE METOAA
HAMMEHbIIUX KBAJIPAaTOB) K NPABUJIbLHOMY 0TBETY?

a) X+1

0) 2X

B) —2X+1

r) —X+2

131. B yem 3akii0uaercs 3a1a4a MHTEPNOJIUPOBAHUS ?

a) Ilycts ¢ynkuus y = f(X) 3amana tabmuueii. TpeOyercs Mo 3agaHHOMY
3HaYeHUIO QYHKIIMH Y HAUTH COOTBETCTBYIOIIEE 3HAUCHUE apryMEHTa X.

0) [Mycte ¢pynkuus y = f(X) 3amana tadimneit. TpeOyercs HAUTH (YHKIIHIO
g(x), pacdeTsl MO KOTOpOW JHOO COBMAJAIOT, JIMOO B ONPEICICHHOM CMBICIC
NpUOJIMKAIOTCS K JaHHBIM 3HaYeHusAM GyHkiuu f(X).

B) Ilycts ¢yukums Yy = f(X) 3amana Tabnuueii. TpeOyercs MOCTPOUTH
MOJIMHOM, TPUHUMAIONIMN B TOYKaxX Xj, HA3bIBAEMBIX Y3JIaMHU, 3HAYCHUSA
uaTepnonmpyeMoit pyukuun f(X;).

132. Ha3oBure 00/1acTH NPUMEHEHNSI HHTEPNOJIMPOBAHUS PYHKIIMIA.

a) K wunTepnonupoBanuio (QyHKIUH wyaile Bcero MpuOeramT, Koraa
NPUXOJUTCS BBIYUCTATH 3HaYCHHS GYHKIIMHU B MTPOMEKYTOUHBIX TOUKaX, IPH 3TOM



naHHas (yHKUMA 3a7aHa B TAaOJMYHOM BHUAE W AHAJIUTHYECKOE BBIPAKECHHE
¢yHKIIMM Heu3BecTHO. HTepmonupoBaHHWe MPUMEHSIOT U B Ciydae, Korja
aHAJIMTUYECKUI BUJ (YHKIIUU U3BECTEH, HO CJIOXKEH U TpeOyeT O0JbIIoro oobeMa
BBIYUCIICHHUN TSI ONIPEICIICHUS OT/ICIbHBIX 3HAUCHUH (YHKITHH.

6) K wuHrepnonupoBanuto (QyHKIMNA daimie Bcero mnpuderarT, Koraa
MPUXOJIUTCS BBIYUCIATH MPOU3BOIHBIC OT (DYHKIWH, 3aJaHHBIX TAOIWYHO, WU
KOTJla HEMOoCpeICTBeHHOe AuddepeHnrpoBanne (QYHKIUN 3aTPYAHUTEIHHO.
WuTeprionupoBaHie MPUMEHSIOT M B Cily4ae, KOrja HeoOXOJUMO BBIYHCIUTH
MPOM3BOJHBIC OT (QYHKIUH, HMEIOIINUX Pa3phiB 2-TO poja.

B) K wuHTEepnonmupoBaHuio (QYHKIMI dYaiie BCero MpuoOeraroT, Koraa
TpeOyeTcsl ONpeAesIUTh JTOMYCTUMYIO MOTPEUIHOCTh apIryMEHTOB IO JIOIYCTUMOM
norpemHocTd (pyHkuuu. MHTepronvpoBaHue NPUMEHSIOT M B cllyyae, KOrja
HEOOXOJMMO BBIYMCIUTH MOTPEIIHOCTh (PYHKLIHMU HECKOJBKUX MEPEMEHHBIX NPHU
3aJJaHHBIX MOTPEUTHOCTAX APIYMEHTOB.

133. HaszoBure o0JiacTH TNpPUMEHeHUS! (POPMYJ  YHMCJIEHHOIO
UHTErpUPOBAHMSA.

a) K uncneHHOMYy WHTETpUpPOBAHMIO 4Yalle BCETO MPUOErarT, KOraa
MPUXOJIUTCS BBIYUCIISATH UHTErpaibl OT QYHKIUH, 3aJaHHBIX TAOJIWYHO, WM KOTa
HENOCPEICTBEHHOE MHTETPUPOBAHNE (DYHKIIUU 3aTPYAHUTEIBHO.

6) K uncreHHOMYy WHTETpUPOBAHMIO 4Yallle BCEro MNpuOeraroT, Kormua
MPUXOAUTCS BBIYUCIIATH 3HAUCHUS (PYHKIIUU B POMEKYTOUYHBIX TOUKAX, IIPU 3TOM
naHHas (QyHKOMA 3a7aHa B TAaONMYHOM BHUAEC W AHAIUTHYECKOE BBIPAKCHHE
(GyHKUIHUH HEU3BECTHO.

B) K uncrneHHOMYy WHTETpHpPOBaHHIO dYalle BCETO MpPUOETrarT, KOTaa
TpeOyeTcs OmpeAesuTh HOMYCTUMYIO MOTPEITHOCTh apryMEHTOB IO JIOMYCTUMOM
MOTPENTHOCTU (DYHKITHH.

134. Cyminocts MeToga CHMIICOHA 3aKJII0OYAETCH B TOM, YTO Yepe3 TPH
nocJje10BaTe/IbHbIe OPAMHATHI pa30ueHusi IPOBOIUTCS

a) KBaJpaTu4dHas napabora;

0) mobast KpuBasi;

B) CHHYCOU/Ia,;

r) runepbona.

135. Metoabl YHCJIEHHOT0 WHTErPUPOBAHMA /ISl BbIYMCJICHHA
NpUMEHUMBI TOT/a, KOTa

a) HEBO3MOYKHO OIPEIEIIUTh TIepBooOpasuyo F(X);

b) HEBO3MOXKHO OIPEACIIUTE MPou3BOAHYIO f(X);

C) HEM3BECTCH MHTEPBAI MHTETPUPOBaHus [a, b];

d) dyskius y = f(X) 3agana rpaduyecky.

136. Hambosiee rpyObIM METOAOM YHCJIEHHOI0 HWHTEIPUPOBAHUSA
SIBJISIETCSI METO/L



a) NPAMOYTOJIbHUKOB;

0) Tpanenui;

B) mapabo;

r) CuMIicoHa.

137. HeoOxoamMbIM yciaoBuemM mnpuMeHeHus ¢opmya Cumicona
SIBJISICTCS: YMCJIO TOYEK Pa30HeHHs 10JI’KHO ObITh

a) YETHBIM YHCIIOM;

0) IEJIBIM YUCIIOM;

B) HEUETHBIM YHCIIOM;

I') KPaTHBIM «4».

138. Ecsin h — mar uaTerpupoBanus 1o, 4eM 6oJibiie h Tem

a) TOYHEE MoJydaTcs MPUOIMKEHHOE 3HAaUYCHUE UHTETpaa;

0) BbIIIIE MOTPEIIHOCTh BEIYUCIICHUN MTPUOJIMKEHHOTO 3HaUYE€HNE UHTErpaa;

B) 00JIbIlIE 00BEM BHIYMCIICHUI;

r) OOJIbIIIE YUCIIO TOYEK pa30UEHHUS.

139. HekoTopbiii onpeaeéHHbIA MHTErpaJ OblI BHIYUCJICH ABAXKIAbI 110
MeToay CuMIICOHA: OUH pa3 ¢ marom h, a BTopoii — ¢ marom h/2. Bo ckoibko
pa3 oxXujaaercss MOJYYHTh Oojiee TOYHOe 3HAYEHHEe ITOr0 HMHTErpajia BO
BTOPOM CJIy4ae M0 CPABHEHHIO € NEePBbIM cIy4yaem?

a) B 2 paza

0) B 8 pa3

B) B 16 pa3

r) B 32 pa3a

140. 3apanee M3BECTHO, YTO NMOABIHTEIrpPajJbHasi (PYHKIUA SABJIACTCHA
MOJJMHOMOM BTOPOil cTeneHu (KBAJAPATHLIM MHOIOYJIEHOM). YKAaKUTE METO/
(M3 yKMcIa pacCMOTPEHHBIX), KOTOPBIA MO3BOJIUT BbIYNCIUTH OIpeaeIeHHbII
HHTErpaJ 0e3 NorpemHoCcT (MOrPeHOCTh OKPYIJIEHUS HE YYUTHIBATH).

a) Mmetos 1 CUMIICOHA;

0) MeTOo]1 Tpaneuuii;

B) METO/I JIEBBIX» MPSAMOYTOJIbHUKOB;

') METOJ «CPEAHUX» MPSIMOYTOJIbHUKOB.

141. Boruucautb npudIMKeHHOEe 3HaYeHre uHrerpaga ¢gynkuuu 1/X ot
1 10 5 mo ¢popmyJie Tpaneunii npu N = 4.

a) 3HadyeHue uHTerpaia = 1,628.

0) 3navyenue uaTerpaa = 1,683.

B) 3HaueHue unrerpaia = 1,647.

Kpurtepuu oneHku tecra

5 6a/u10B — paBWIILHO BINOJIHEHO 86-100% 3ananuii;



4 6aJju1a — paBWIbHO BhINOJHEHO 71-85% 3aganuii;
3 6aJ1a — npaBWIbHO BhINOJIHEHO 51-70% 3aganuii;
0 0aJ/u10B (He 3a4TEHO0) — PABWILHO BBHINOJHEHO MeHee 51% 3ananuid.



