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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

Mporpammy avcumnnnHbl paspaboTan(a)(n) npodpeccop, a.H. (npodeccop) dayTtos P.3. kadenpa
BbIYUCUTENbHOM MaTeEMaTukM oTAeNeHne NpuknagHom MaTteMatkm 1 MHOPMAaTUKK |
Rafail.Dautov@kpfu.ru ; npogoeccop, a.H. (npodpeccop) Kapyescknii M.M. kacbenpa
BbIYUCUTENbHOM MaTeEMaTUKM OTOENEeHNe NPUKNagHoOM MaTteMatukm 1 MHAOPMAaTUKK |
mikhail.Karchevsky@kpfu.ru ; NMaHkpatosa O.B.

1. LUenn ocBOEHNS AUCLUMINHBI

Kypc "®yHOoameHTanbHble BONPOChI NPUKNagHon MmateMatukn" npeaHasHadyeH onsg noaroToBku
CTYLEHTOB K cAaye rocynapCcTBeHHOro ak3ameHa.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.5 MNpodeccrnoHanbHbIi" 0CHOBHOW
obpaszoBartenbHoit nporpammbl 010400.62 MNpuknagHas matemaTuka n nHdopmaTka n 0THOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTtcs Ha 5 kypce, 10 cemecTp.

DucunnnuHa ®TO.B.1 "dyHnameHTanbHble BONPOCH! NPUKNAAHON MaTteMaTukn" OTHOCUTCS K LINKY
dbakynbTaTUBHbIX AUCUMMNNVH, NpefHa3HavyeHa ons ctyoeHToB 4 Kypca (8 cemecTtp). basmpyetcs Ha

3HaHUsIX, MONyYeHHbIX B pamkax aucumnnmH "Matematunyeckuii aHanus", "OudpdbepeHumnanbHble

ypaBHeHus", "Anrebpa n reomeTpus”, "IuckpetHas matematuka" n Opyrux paHee nay4yeHHbIx
OUCUMNINH JaHHOro npocouns. CnocobCcTByeT yCnewHom caade rocy1apCTBEHHOrO ak3aMeHa.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komneteHumu npuobpeTaemMon KOMNEeTeHL N
AK-1 CNOCOBHOCTb AEMOHCTPaLMM obLeHay4HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HayK, Marematuku n nH MaTuKW, MOHM
(NPOCHECCMOHaNbHbIE ecTecTBe ayk, matematy doopma , MOHMMaHMe
KOMMETEHLN) OCHOBHbIX (DaKTOB, KOHLIENUWiA, NPUHLINMOB TEOPWiA, CBA3AHHBIX
C NpUKNagHoON MatemMatukom N NHopMaTmKom
MNnK-2 CNocobHOCTb NprobpeTaTtb HOBbIE Hay4YHbIE U
(npodpeccunoHanbHble npodpeccrnoHasnbHble 3HaHWS, UCNOJb3Ys COBPEMEHHbIE
KOMNeTeHLmm) obpa3zoBaTenbHbIE Y MHPOPMALMOHHBIE TEXHONOTUN
MK-3 CNoCOBHOCTb NOHMMATb M NMPUMEHSITb B UCCNEL0BATENBCKON U
(npodhbeccmoHanbHble NPUKNanHOW O0esATenbHOCTU COBPEMEHHbI MateMaTnyeckui
KOMMeTeHuunn) annapar
MNnK-4 CNOCOBHOCTb B COCTaBE HAy4YHO-MCCNEenoBaTeNbCKOro 1
(npodheccunoHanbHble NpOn3BOACTBEHHOrO KONNEKTUBA pelaTtb 3a4ayu
KOMNeTeHLmm) npodpeccnoHanbHON AeaTenbHOCTH
MK-8 CNoCcoBHOCTb POPMUPOBATbL CYXAEHMS O 3HAYEHUN U
n TBUAX CBOEN N NOHaNbHOW OEATENbHOCTU
(NPOChECCMOHabHbIE ocnenc CBOEW npodreccroHanbHOM O0eaTeNbHOCTY C
y4eTOM coumanbHbIX, MPOGECCUOHANBbHbIX Y 9TUYECKUX
KOMMeTeHuunn) HO3NLIiA

B peasynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaThb:

OCHOBHble pa3aenbl OUCUUMANH, KOTopble ByayT BK/OYEHbI B COCTAB BOMPOCOB Ha
["ocynapCTBEHHOM 9K3aMeHe.

2. NONXEeH yMeTb:
NCronb3oBaTh TEOPETUYECKUA MaTepuan ons peleHns npakTniecknx 3anaq.
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

3. OONIXeH BnageTb:

NPOAeHHbIM MaTepmanom 3a npeablaylme roabl 0by4eHus.

4. nONXeH OEeMOHCTPUPOBAaTbL CMOCOOHOCTb M FTOTOBHOCTb:!

YMEHME NPUMEHSATL MONYYEHHbIE 3HAHUS B peasibHbIX NPUKIaOHbIX BOMPOCax.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI Moayns
Obwas Tpya0eMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA aucumnianHbl 3a4et B 10 cemecTpe.

CyMMapHOo no aucumnanHe MOXHoO nony4ntb 100 6annos, n3 HMX Tekywas pabota oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYeCcTBO ANs AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywue copmbl
N 'D'"Kn"(")'g;ﬂ;”b'/ Cemectp cemecTpa (B yacax) KOHTpoOns
Nekumu MpakTnueckuelabopartopHbie
3aHATNA pa60Tb|
lNMncbmeHHOE
1 Tema 1. Anrebpa u 10 1 0 0 > nomaiuHee
" [reomeTpus 3aJaHune
Tema 2. CuctemHoe n NMucbMeHHoe
npuknagHoe 5 jomaluHee
2. nporpamMMHoe 10 2 0 0 3ajaHune
obecneyeHne
Tema 3 lNMncbmeHHOE
: N MallH
3. |[Maremartnyeckum 10 3 0 0 2 ggu:Hmeee
aHanna
Tema 4 NMucbMeHHoe
) H
4. |OungodpepeHumnanbHble 10 4 0 0 2 22;::;:6
YpPaBHEHUS
NMncbmeHHOE
omallHee
. . 2 A
5. [Tema 5. IHpopmaTturka 10 5 0 0 sananmne
Tema 6. YpaBHeHus Eomﬁzmﬁggoe
6. [MaTemaTn4eckomn 10 6 0 0 2
OU3MKIA 3agaHune
- 3AEKTPOHHELBH
PervncTpaunoHHbiii Homep 95517 1T YHH B EPCHTET
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;l"mv;“b'/ Cemectp ceMecTpa (B yacax) KOHTpOns
y Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
KoHTponbHas
Tema 7. A3bikn Igla60Ta
v NCbMEHHOoe
. [nporpamMmmmnpoBaHmns n 10 7 0 0 2 nomauHee
MeTodbl TpaHcnaummn sananmne
[MncbMeHHoe
Tema 8. uckpeTtHas JoMallHee
N mMaremarumka 10 8 0 0 2 3apaHve
Tema 9. Teopus MNucbmeHHoe
BEPOSATHOCTEN U JomatuiHee
9. maremartuyeckas 10 9 0 0 2 3apaHve
cratucrtuka
Tema 10. Teopus urp un Egﬁ;miggoe
10.|uccnenosaHuve 10 10 0 0 2 3anaHme
onepauui
[MncbMeHHoe
Tema 11. YncneHHole noMallHee
11'MeTO,£I,bI 10 11-12 0 0 4 sananmne
[MncbMeHHoe
Tema 12. MeToab! JoMallHee
12. onTMMmM3auunm 10 13-14 : 0 4 3apaHve
KoHTponbHas
paboTta
[MucbMeHHoe
13.|Tema 13. ba3sbl gaHHbIX 10 15-18 0 0 8 noMawHee
3apaHve
Tema . NToroeas 3aver
doopma KOHTpons 10 0 0 0
Ntoro 0 0 36
4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. Anre6pa u reometpus
naboparopHas pabora (2 4aca(oB)):
o SAEKTPOHHBH
PervncTpaunoHHbiii Homep 95517 1T YHH BEPCHTET
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

1. COBMECTHOCTb CUCTEM NIMHENHBIX YypaBHeHW. 2. CBSi3b 06LWero pelweHns HeoAHOPOAHOW
cuCTEMbI C 06WMM pelleHnem npuBeneHHOR cuctembl. 3. Teopema Kpamepa. 4. JlnHeiiHas
3aBUCUMOCTb CUCTEM N-MEPHbIX CTPOK (CTONOLOB). 5. YMCNo N-MepHbIX CTPOK (CTONOLIOB) B
9KBMBANIEHTHbIX cucTeMax. 6. KOHe4HHOMepHOE BEKTOPHOE MPOCTPaHCTBO, 6a3a 1 pa3MepHOCTb,
MaT-puua nepexoaa ot oAHoit 6asbl K Opyroi. 7. JInHeiHble onepaTopbl, MaTpuLa NMHENHOro
onepatopa B AaHHol 6ase, CBSA3b MeXy MaTpuuaMmm NMHERHOro onepaTtopa B pasHbix 6asax. 8.
CobcTBEHHbIe BEKTOPbI M COBCTBEHHbIE 3HAYEHMS IMHERHOrO onepaTtopa B pasHbix 6asax. 9.
EBKN1OOBO NPOCTPaHCTBO, OPTOHOPMUPOBaHHbIE 6a3bl, OPTOroHaNb-HOCTb MaTpuLbl Nepexona ot
0QHO OPTOHOPMUPOBAHHOW 6a3bl kK Apyroi. 10. OpToroHanbHbIE U CUMMETPUYECKUE OnepaTopbl, NX
MaTpULbl B OPTO-HOPMUPOBAHHO 6a3e, NeMMa 0 XapaKTepPUCTUYECKUX KOPHSIX BELLECTBEHHOM
CUMMETPUYECKON MaTpuLbl.

Tema 2. CucteMHOe U NpuKnagHoe NnporpammHoe obecrneyeHue
naboparopHas pabora (2 yaca(oB)):

1. HagHayeHune, OCHOBHbIE GOYHKLMW U CTPYKTYpa OnepaumoHHbIX CUCTEM. 2. HasHa4veHue,
OCHOBHbIE (DYHKLMNKN 1 CTPYKTYpa (painnosbix cuctem. 3. HasHayeHne 1 BO3MOXHOCTU TEKCTOBBIX U
rMNepTEKCTOBbIX PeaakTo-poB. 4. CucteMbl ynpaeneHns 6asamm JaHHbIX Y NPUHLMMBI X paboTbl Ha
npumepe MS ACCESS. 5. lNMporpamMmHble cpeactea anst pabotbl B rnobanbHON KOMMNbIOTEPHON ce-Ty
INTERNET.

Tema 3. MaTematuyeckun aHanns
naboparopHas pabora (2 4aca(oB)):

1. Teopema Beliepwrpacca o cywectsoBaHuUM npenena y MOHOTOHHOW OrpaHUYeHHOW
nocnepgosarenbHOCTU. 2. Teopema Benepltpacca 0 AOCTUXMMOCTU TOYHbIX FPaHei HenpepbiB-HOM
Ha oTpeske doyHkumumn. 3. Teopema bonbuaHo-Kowmn 0 NpoMeXyTo4YHbIX 3HAYEHUSAX HEMPEPDLIB-HON Ha
oTpeske doyHKuuun. 4. Teopema o cpenHem Kown (gpopmyna Kowwn). 5. OnpeneneHme paBHOMEPHO
HenpepbiBHOM hyHKUMK. Teopema KaHTopa. 6. MNpasuno Jlonutans. 7. OnpenenexHne nHrerpana
Pumana ot coyHKUMKM Ha oTpe3ke. Heobxoamn-moe ycnosme uHterpmpyemocTu. 8. Teopema o
CyLWeCTBOBaHMM MHTErpana oT HeNpepbIBHOM Ha oTpeske doyHKuuKn. 9. Teopema o cpeaHeM
3HayeHun gns onpegeneHHoro nHterpana. 10. OnpegeneHune Yncnosoro psga. Kputepuii Kowwm
cxoammocTu psana. 11. NpunaHak cpaBHEHMS 0N PSAOB C HEOTpULATENbHBIMU YneHamu. 12.
MpuaHak Janambepa cxoommocT yucnosoro psaa. 13. PagmkanbHbii npudHak Kown cxoanMocTu
ymucnosoro psga. 14. Pag NlenbrHunua. 15. MponssogHas no Hanpaenenuto. 16. OnpeneneHve
pPaBHOMEPHOW CXOOAMMOCTW NOCcnenoBaTebHOCTU OYHK-UMA. Kpntepuin paBHOMEPHOM CXOANMOCTMW.
17. Teopema o npefene paBHOMEPHO CXOASWENCS NOCNenoBaTeNbHOCTN HEMPEPbIBHBIX (OYHKLINIA.
18. OnpepneneHune cteneHHoro psaa. Nepsas Teopema Abens. 19. OnpeneneHne HECOOCTBEHHbIX
nHterpanos. Kputepuin Kowwn cxoon-moctn nHterpanos. 20. lNpuaHak cpasBHeHus ans
HeCoOCTBEHHbIX MHTErpanoB OT HEOTpULA-TENbHbIX PYHKUMA. 21. OnpeneneHne paBHOMEPHON
CX0OMMOCTN HECOOCTBEHHbIX MHTErpasnos, 3aBucswmx ot napametpa. lNpunsHak BelepwTtpacca. 22.
Ob6nacTb onpeneneHus beta n ramma oyHKUMiA diinepa.

Tema 4. OuchbepeHumnanbHble ypaBHEHUS
naboparopHasi paborta (2 4aca(oB)):

1. YpaBHeHus B nonHbix auddepeHumanax. IHTerpmpyowmin MHoXnUTenb. 2. Teopema
CYLLECTBOBAHUS N €AMHCTBEHHOCTU peweHuns 3anadun Kown. 3. Ocobble peweHuns
anpgoepeHumanbHbIX ypasHeHUI. 4. PyHOaMeHTanbHas CMCTeEMa PeLEeHUA NTMHERHOro
andppepeHumanbHOro ypasHeHus. 5. Meto sapuauumn npon3sosibHbIX MOCTOSAHHbIX. 6. Kpaesble
3apaqn. Metog doyHkuum MpuHa. 7. JInHenHble ypaBHEHWUS C YACTHbIMM NPOU3BOAHbIMMK 1-r0
nopsoka.

Tema 5. UHdpopmaTUuKa
naboparopHasi pabora (2 4aca(oB)):
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

1. OCHOBHble MOHATUS NpoLUeaypHOro NporpamMmmpoBaHung. 2. lNonb3oBaTenbckme npouenypbl Kak
annapart TeXHONOorum nporpamMmmun-posaHuns. 3. Turbl JaHHbIX U KX Knaccudukaums (Ha npuMepe
asblka Mackanb). 4. ANropuTMbl BbIMUCNEHUS TIOrMYecknx doopmyn. 5. Anropmutmbl noucka B
nocnenoBatenbHoOCTsX. 6. OQHONPOXOAHbIE anrOPUTMbl 06 bEANHEHNS (CNSHNS), NEPECEYEHUS U
pasHOCTV MacCuBOB. 7. ANropuTMbl COPTUPOBKN MaccmeoB. 8. Peannsaums onepaTtopos U TUMNOB
LaHHbIX CpeacTBamMy HU3KOro ypoBHS. 9. Cnmcku, CTekn, oyepeam n nx npumeHeHne. 10. Anropmutm
nonHoro nepebopa Ha NpuMepe 3anayn 0 NepevncneHnm Bcex NpaBunibHbIX packpacok rpadga. 11.
Anroputm nepebopa ¢ BO3BpaTOM Ha NpUMeEpPE 3a4aum O NEPEeYNCe-HUN BCeX NPaBMIbHbIX
packpacok rpada. 12. Obxon aoepesa "B rnybuHy" (C nCNONb3oBaHWEM CTeKa) U "B WNPUHY" (C
ncnonb3oBaHnem odepenn). 13. AnropmTMbl 06paboTkn apuPMETUHECKNX BbIpaXeHNiA. 14.
OnpepneneHne 1 peannaaunsi OCHOBHbIX onepaumnii obpaboTtku TekctoB. 15. HaxoxoeHue TekcTta
pesynbTata onepauun no TeKCTy ee apryMeHTOB Ha NpuMepe 4BYX CNOCOO0B BblYMCNEHUS CYMMbI
HaTypanbHbIX YMCer.

Tema 6. YpaBHeHUs1 MaTeMaTn4eckon pnsmnku
naboparopHasi pabora (2 yaca(oB)):

1. Knaccudpukaumnsa nuHenHbIx gudpdpepeHumnanbHbIX YpaBHEHUI BTOPOro nopsaka ¢ YacTHbIMU
NPOM3BOAHBIMUA N NMPUBEOEHNE UX K KAHOHUYECKOMY BU-Ay. 2. BbiBOA ypaBHEHUS
TennonposoaHocTu. 3. 3apgada Koww ons ypaBHeHus konebaHuin ctpyHbl. @opmyna Janambe-pa. 4.
PeweHune nepBoi kpaeBor 3aaayv Ans 0AHOPOLHOrO ypaBHEHMS Kone-6aHuin CTpyHbl METOLOM
pasgeneHns nepemMeHHbix. 5. MprHumn makcumyma n Teopema egUHCTBEHHOCTU peLLeHs NepBoi
KpaeBow 3a4a4un Ans ypaBHEeHUs TennonpoBogHOCTU. 6. [puHUMN MakcuMyma anis rapMOHNYECKMNX
QOYHKLMI 1 CNeacTBUS U3 He-ro. 7. TeopeMbl eAMHCTBEHHOCTM peweHns 3agadun Jupuxne n 3agayn
Henma-Ha ons ypasHeHus Jlannaca.

Tema 7. {3bIKn nporpaMmMupoBaHnst U MeToAbl TPAHCNALUU
naboparopHas pabora (2 4aca(oB)):

1. A3blkKn, rpamMmaTrkn 1 nx knaccudomkaums. NprMepbl KOHTEKCTHO-CBOOOAHbIX paMmaTuk. 2.
TpaHcnauua apugmeTnyecknx soipaxeHuii. 3. Knaccol. CBOACTBa U METObI, 3alMTa 3N1EMEHTOB
knaccoB. Co3naHune 1 yHu4ToxXeHne o6bekToB. 4. YrnpaBneHne AMHaMn4eckon namMatbio. 5.
TexHonorus cosgaHns NnporpamMm 1 KoMnnekcos. BudyanbHoe npo-rpammnposaHue. 6.
[Mpenpoueccop 1 ero 0CHOBHbIE BO3BMOXHOCTU. 7. Apeca, ykasatenu, ccolikn. AgpecHas
apudgmeTumka.

Tema 8. [luckpetHasi MaTeMaTmka
naboparopHasi paborta (2 4aca(oB)):

. @yHKUMKN anrebpbl norvkun. Peannsauus coyHKLmMiA anredbpbl norvku popmynamm. KaHoHn4eckme
POpPMbI NpeacTaBneHns PyHKunin anrebpbl norn-ku. 2. NMonHoTa 1 3aMKHYTOCTb CUCTEM CPYHKLNIA
anrebpbl norukn. Kputepuii oyHKUMOHaNbHOM NonHoThl. 3. NMpobnemMa NOCTPOEHNS MUHUMASbHBIX
O3 BIOHKTUBHBIX HOPMarnbHbIX POPM 1 Noaxodbl K ee pelweHunto. 4. CxeMbl N3 OyHKLMOHANbHbIX
anemeHToB B 6asuce {U1, U, HE}. 3a-naya nocTpoeHust cxeM n3 oyHKLMOHANbHbIX 3N1IEMEHTOB Y
nooxonbl Kk ee pewe-Huto. Npumepsbl. 5. OrpaHN4eHHO-4eTEPMUHNPOBAHHBbIE (aBTOMATHbIE)
oyHKUMKU. Cnocobbl 3a8aHNs OrpaHNYeHHO-4ETEPMUHNPOBAHHbBIX (OYHKUMIA. 6. Bbluncnmmble
oyHKUMKN. MawwnHbl TetopuHra. Teanc ToiopuHra-Hepua. 7. N'padobl. Cnocobbl 3anaHns rpadoos.
"eomeTpuyeckas peannsauns rpa-gos. [NpumMepsbl 3a8a4 n3 teopun rpados. 8. Koabi.
Mpobnematmka Teopun koampoBaHus. AnchaBuTHoe koamposa-Hue. Npobnema 0gHO3HAYHOCTH
KoampoaHus. MpedurkcHble koabl. 9. Koabl ¢ MMHUMaNbHOM M36bITO4HOCTLIO. 10.
[MomexoycTtonumeoe kogmposaHue. Kogbl XeMMUHra.

Tema 9. Teopns BepOATHOCTEN U MaTeMaTMYeCKasa CTaTUCTUKA
naboparopHasi pabora (2 4aca(oB)):

1. ODKBMBANEHTHOCTb aKCMOM KOHEYHOM afaNTMBHOCTM U HEMPEPBLIBHOCTU aKkCMoMe
$\sigma$-anonTmBHOCTM B ONpeaeneHnm BeposSiTHOCTM Ha ByneBoii an-rebpe cobbiTuid. 2. PyHKUMS
pacrnpeneneHns BeposSiTHOCTEN 1 ee CBOWCTBA. 3. He3aBNCMMOCTb ClyYalHbIX BEIMYUH; KPUTEPUIA
NX He3aBMcuMocTu. 4. 3akoH banblmx ynucen Yeboiwesa. 5. LieHTpanbHas npeaenbHas teopema ons
CYMM He3aBNCUMbIX OANHAKOBO pacnpeneneHHbIX ClyYyanHblX BENMYUH. 6. [NoHaTue noBepuTenbHOM
obnactn. [loBepuTeNbHbIl MHTEPBAN A1 CPEOHEro 3Ha4YeHNs HOPMabHOro pacnpeaeneHms npu
HEen3BEeCTHOW ancnep-cun. 7. Hambonee MOWHbIA KPUTEPUIA MPOBEPKM NPOCTON rMNOTE3bl NPW
Npo-CTOM anbTepHaTtuee: nemma Herimana-lvpcona.

KETPOHHBH
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

Tema 10. Teopus urp n nccneposaHme onepauum
naboparopHas pabora (2 4aca(oB)):
1. MHorokputepmanbHas ontummnadaums. 2. MatpuyHble nrpbl. 3. KoonepaTtnsHbie Urpbil.

Tema 11. YUncneHHble MeToabl

naboparopHasi pabora (4 yaca(oB)):

1. Anrebpanyeckoe uHTeprnonupoBaHue. iccnenoBaHme CywecTBOBaHNS Y € AUHCTBEHHOCTH
WNHTEPNONSAUNOHHOrO NonvHoma. VIHTepnonsaumMoHHblin nonu-Hom JlarpaHxa. OueHka octaTto4yHOro
4neHa. 2. lHTepnonsiuMoHHbIe KBaapaTtypHble doopmynbl. KBagpaTypHble oop-Myrbl HANBbICLLEN
anrebpanyeckoi cteneHn TodHocTn. 3. Meton Maycca peleHns CUCTEM NNHENHBIX YPaBHEHWIA.
MNpumeHeHne MeToda Maycca K BbIMMCNEHUIO ONpeaennTens n obpartHoi Matpuupl. 4.
NTepaunoHHble METOObI PEEHNS CUCTEM JIMHENHBIX ypaBHeHWn. MeTo-abl Slkobu n 3eingens.
WccnepoBaHmne cxoaMMOCTU B Cllydae MaTpuy ¢ anaro-HanbHelM npeobnanaHneM. 5. PasHocTHbIe
cxeMbl ons ypaBHeHus lNyaccoHa. MiccnenosaHme yCTon4n-BOCTA C MOMOLLBIO NPUHLMNA MaKCUMyMa.

Tema 12. MeToobl ONTUMU3ALUN
naboparopHas pabora (4 4aca(oB)):

1. lNocTaHoBKa 3a8a4m NMHENnHoro nporpammmposaHus. oes cumnnekc-Horo metona. AnropuTm
cumnnekcHoro metoga. 2. lNpuseneHve 3agayv NMHENHOrO NPOrPaMMMPOBAHMS K KAHOHMYECKOMY
Buay. Meton OOMNONHUTENbHbBIX NEPEMEHHbIX U METOL, UCKYCCTBEHHbIX Nepe-MeHHbIx. 3. [locTaHoBka
3a4a4u BbINyKNOro nporpammmposanus. OnpeneneHne n npuMepsbl BbiMyKiblX MHOXECTB U
BbIMYKNbIX OYHKUMIA. BbiNyKnoCTb 1 3aMKHY-TOCTb Jleberosa MHOXeCTBa BbINyKNON OYHKLMN.
["pagneHTHOe HePaBEHCTBO ANS BbIMyK/bIX OYHKUUA. SKCTpEMarnbHble CBONCTBA BbIMyK/bIX
PyHKLMIA (Teo-pema o rnobanbHOM 1 okanbHOM MUHUMyMe). 4. MeToabl 6€3yCnoBHON MUHMU3ALUN
BbIMYK/bIX PYHKUWUIA (METOL HAUCKOPENMLIero cnycka, MeTo nokoopAnHaTHOro cnycka, MeTon,
HbtoToHa). 5. MeToabl pelweHust 3aayqm BbiMyknoro NporpaMMnpoBaHmns (Ha Belbop, Hanpumep,
METOL YCMIOBHOIro rpadueHTa, Meto npoekumm rpagmeHTa, MeToL WipadpHbiX OYHKLUNIRA).

Tema 13. Ba3bl paHHbIX

naboparopHas pabora (8 yaca(oB)):

1. Tunbl Tabnuu. CoBMECTHOE NCNonb3oBaHne Tabnuu. 2. IHAeKCbl, X NOCTPOEHME, XpaHEHNE ©
ncnonb3oBaHue. 3. Boilbopkn oaHHbIx 13 Tabnuu. Onepatop SELECT-SQL. 4. Onepaunn Han

3anucamu Tabnuu,.

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCUMMIUHBI (MOLYNISA)

Buabi
N Paspen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb g%%’g:y;g:;gzg;
JOucumnnuHbI Plcemectpa pa6oTbl (B yacax) a6oThbl
CTY[eHTOB P
K
1 Tema 1. Anrebpa u 10 1 Hgﬂ;ﬂggrg > nomauwHee
: HU
reomeTpus sananms 3agaHue
Tema 2. CuctemHoe u noaroToBKa
5 npuknagHoe 10 5 [OMAWHEro 5 JomalulHee
" |[nporpamMmHoe 3a0aHNs 3apgaHne
obecrnevyeHmne
Tema 3. rnoaroToBka
- MalLlH
3. [IMatemaTtunyeckmin 10 3 JoMallHero 2 g’gﬂ:HM;e
aHanns 3agaHuns
Tema 4. rnoaroToBska
MaLllH
4. |\OudpdpepeHumanbHble 10 4  |DomauwHero 2 gggaaHm:e
ypaBHEHUS 3agaHuns
rnoaroToBka
MalLlH
5. |Tema 5. lHdbopmaTumka 10 5 |nomawHero 2 ggﬂ;..,.fe
3agaHuns
o 3AEKTPOHHELBH
PervncTpaunoHHbiii Homep 95517 1l VHH B EPCHTET
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 6. YpaBHeHUs noaAroToBKa
6. [MateMartmnyeckom 10 6 |nomawHero 2 ggz:ﬁ;eee
don3nkn 3apaHung
NOAroToBK
ngﬂa?uﬁerg 1 AoMallnee
Tema 7. A3bikn 3anaHve
3agaHus
7. [nporpamMmmnpoBaHmns 1 10 7
MeToAbl TpaHcnaumm MOAroToBka K KOHTpONbHas
KOHTpPONbHOMN 1 26012
paboTe P
NoOAroToBK
8 Tema 8. [lnckpetHas 10 8 ngﬂaigerg 5 JomaliHee
" ImatemaTuk H
aremaruka sananHms 3apaHve
Tema 9. Teopus
9 BEPOATHOCTEN U 10 9 Hgﬂ;ﬂgg?g 5 aomalHee
" IMaTemaTnyeckas 3ananms 3afaHune
cratucTuka
Tema 10. Teopus urp n noAaroToBka
MallH
10.luccnenosaHue 10 10 |momawHero 2 ggu:m:e
onepauunm 3apaHuns
Tema 11. YucneHHole noaroroeka nomatHee
11'MeTO,EI,bI 10 11-12 (momawHero 4 3anaHme
3afaHuns
1o Tema 12. MeTtoabl 10 13-14 Hgﬂ;ﬂSeBrKg 4 nomaiiuHee
‘lonTnMnzaunmn HK
0 3au 3anaHus 3apaHve
NOAroToBK
,JJ.(c))fsllla?u:jerce)l 4 floMallinee
3agaHue
3agaHus
13.[Tema 13. Basbl ganHbix | 10 | 15-18 noirOTOBKaK
KOHTPOSIbHOW 4 KZ'%LE‘;”"H”
paboTe P
Ntoro 36

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAs MHTEPaKTUBHblEe hOpMbl 06yUYeHUs

ObyyeHne NponcxoanT B OOpMe NEKLIMOHHBIX 3aHSATUIA, a TaKXKe CaMOCTOSTENbHON paboTbl
CTyAeHTOB. TeopeTnyeckuini Matepuan nanaraetcs Ha nekuusix. lMpmnyem KOHCNeKT Nekumnii, KOTopbIi
OCTaeTCs y CTyAeHTa B pe3ynbTaTte NPOoCNyWNBAHUS NEKLUNN HE MOXET 3aMeHNTb y4ebHuk. Ero uenb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuid. Mpocnywas nekumio, NoNe3Ho
03HaKOMUTbCS ¢ bonee NoAPO6HbLIM N3NOXEHEM MaTepuana B y4ebHuke. CnMcok nuteparypbl
pasfeneH Ha [1Be KaTeropumn: HeobXoAMMbIA ANs CAAYM 9K3aMeHa MUHUMYM U OOMONHUTENbHAS
nutepatypa. CamocTosTenbHas pabota npeanonaraeT BbiMONHEHME OOMAWHNX paboT. 3akpenuTb
HaBbIK MOXHO NMLWb B pe3dynbTate CaMoCTOSTENbHOM paboTel. Kpome Toro, camoctosiTenbHas
paboTa BK/tOYaeT NOAroTOBKY K rOC. 9k3aMmeHy. [1py NnoaroToBke K caade ak3ameHa BeCb 00beEM
paboTbl pekoMeHOyeTCs pacnpenensiTe PaBHOMEPHO MO OHAM, OTBEAEHHbIM AJ1 MOATOTOBKM K roC.
9K3aMeHy, KOHTPONMPOBATb KaXablA AeHb BbINONHEHMS paboThbl. Jlyywe, ecnm MOXHO
NepeBbINONHUTL NnaH. Toraa Bcerna byneT peseps BPEMEHM.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

PernctpaumoHHbin Homep 95517
CtpaHnua 9 ns 18.
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

Tema 1. Anre6pa v reometpus
LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:

[MoBTOPEHME MaTepuana n nsydyeHue nutepatypbl no remam: 1. COBMECTHOCTb CUCTEM JIMHENHbIX
ypaBHeHuiA. 2. CBS3b 00WWero pelweHns He0AHOPOAHOW CUCTEMbI C OOLMM PELEHNEM NPUBELEHHO
cuctembl. 3. Teopema Kpamepa. 4. JInHeHas 3aBUCUMOCTb CMCTEM N-MEPHbIX CTPOK (cTon6LoB). 5.
Yncno n-MepHbIX CTPOK (CTONOLOB) B 9KBUBANIEHTHbIX cucTeMax. 6. KoHe4HOMepHOe BEKTOpHOe
NpPOCTPaHCTBO, 6a3a 1 pa3MepHOCTb, MaTpuLUa nepexona oT oaHow 6a3bl K Apyroi. 7. JInHenHble
onepaTtopbl, MaTpuLa NMHEeNHOro oneparopa B AaHHoW 6ase, CBA3b MeXay MaTpuuamy NMMHenHoro
onepatopa B pasHbix 6a3ax. 8. Co6CTBEHHbIE BEKTOPbI 1 COOCTBEHHbIE 3HAYEHNS NTMHENRHOMO
oneparopa B pasHbix 6a3ax. 9. EBkIMoo0BO NPOCTPaAHCTBO, OPTOHOPMUpPOBaHHbIE 6a3bl,
OpTOroHanb-HOCTb MATPULbl Mepexona oT 0OAHON OPTOHOPMUPOBaHHOW 6a3bl kK apyroi. 10.
OpToroHanbHbIE 1 CUMMETPUYECKME ONEPATOpbl, UX MATpULbl B OPTO-HOPMUPOBaHHOK 6ase, nemma o
XapakTepuCTUYECKNX KOPHSX BELECTBEHHOW CUMMETPUYECKO MaTpULIbI.

Tema 2. CucteMHoe U NpUKNagHoe nporpaMmHoe obecneyeHune
nomatllHee 3aaaHue , NpUMepHbIE BOMPOCHI:

MNoBTOpEHUE MaTepuana n nyyeHne nuteparypbl no temam: 1. HazHavyeHme, OCHOBHbIE (PYHKLMN 1
CTPYKTypa onepaLmoHHbIX cucTeM. 2. HasHayeHne, OCHOBHblE (OYHKLIMM 1 CTPYKTYpa (oainoBbIX
cucTeM. 3. HasHayeHne 1 BO3MOXHOCTW TEKCTOBbIX Y TMAEPTEKCTOBbIX PeaakTo-poB. 4. CucTeMbl
ynpaeneHns 6azamm OaHHbIX 1 NpUHUMNBI X paboTel Ha npumepe MS ACCESS. 5. MNporpammHbie
cpeancTBa ansi pabotbl B rnobanbHoin komnbloTepHol ce-T INTERNET.

Tema 3. MateMaTuyecknm aHanus
noMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

lNoBTOpEHME MaTepuana n nsydyeHue nutepatypbl no temam: 1. Teopema Beliepwrtpacca o
CylLecTBOBaHUMN Npegena y MOHOTOHHOW OrpaHMyYeHHON nocnenoearenbHoCTU. 2. Teopema
BelepwTtpacca 0 4OCTUXMMOCTU TOYHBIX FrpaHer HenpepbiBHOM Ha oTpeske doyHKkuuu. 3. Teopema
BonbuaHo-Kowmn 0 NpoMeXyTo4HbIX 3HAYEHUAX HEMPEPbIBHOM Ha 0Tpe3ke doyHKumK. 4. Teopema o
cpenHeM Kown (cpopmyna Koww). 5. OnpeneneHne paBHOMEPHO HeNpepbIBHON PyHKUUN. Teopema
KaHnTopa. 6. lNMpasuno Jlonutans. 7. OnpeneneHne nHterpana PumaHa oT pyHKUUN Ha OTpe3Ke.
Heobxonmmoe ycnosme nHterpupyemocTu. 8. Teopema 0 CylecTBOBaHUN MHTErpana ot
HernpepbIBHOM Ha oTpe3ke oyHKumK. 9. Teopema 0 cpefiHEM 3HA4YeHUM Ans onpeneneHHoro
nHterpana. 10. OnpegneneHue 4ucnosoro psaa. Kputepun Kowm cxognmocTtu paga. 11. NpuaHak
CpaBHEHUs 4Ns PSLOB C HeoTpuuatenbHbiMK YneHamu. 12. MNpunsHak Janambepa cxoonuMoCTm
yucnosoro psga. 13. PagmkanbHblil npuaHak Koww cxoammocTtn yucnosoro psaa. 14. Pan JleibHuua.
15. lNMpownssogHas no HanpaeneHuto. 16. OnpeneneHne paBHOMEPHON CXOAMMOCTH
nocnenoBaTtenbHOCTU PyHKUMIA. KpuTtepuii paBHOMepHOM cxoamnmocTtu. 17. Teopema o npenene
paBHOMEPHO CX04AWeNCcs nocnenoBarTelbHOCTN HenpepbiBHbIX PyHKUuin. 18. OnpeneneHve
cTeneHHoro psga. Nepeas Teopema Abens. 19. OnpeneneHne HeCOOCTBEHHbLIX UHTErPANOB.
Kputepwuii Kown cxoammocTtu nHterpanos. 20. MpraHak cpaBHEHUS 4N HECOOCTBEHHbIX UHTErPanoB
OT HeoTpuuaTtenbHbIx yHKUMA. 21. OnpeaeneHne paBHOMEPHON CXOAMMOCTU HECOBCTBEHHbIX
WHTErpanos, 3aBmcawWwmx o1 napameTpa. NpusHak BeepwTpacca. 22. ObnacTb onpeneneHus beta u
ramma cpyHKUM dnnepa.

Tema 4. OncbcpepeHumanbHbie ypaBHEHUSA
JoMalHee 3afaHune , NpuMepHble BOMpPOCHI:

MNMoBTOPEHNE MaTepuana n nsy4yeHvne nutTepatypbl No Temam: 1. YpaBHEHMS B MONHbIX
omcpdpepeHumanax. MiHterpupyowmin MHoxutens. 2. Teopema CywecTBOBaHNS 1 € AUHCTBEHHOCTH
peweHns 3ana4un Kown. 3. Ocobble peweHusi omgdpepeHumanbHblX ypaBHEHWIA. 4.
dyHpamMeHTanbHas cucTema peleHnii TMHenHoro andodoepeHumnanbHoro ypasHeHus. 5. Meton
Bapvaumm Npon3BonbHbIX MOCTOSIHHbIX. 6. KpaeBble 3anayn. Meton dpyHkumm MpuHa. 7. JlnHeiHble
ypaBHEHNS C YaCTHbIMM NPOU3BOAHLIMI 1-r0 Nopsiaka.

Tema 5. UHdpopmaTUuKa
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

KETPOHHBH
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

[MoBTOpPEHME MaTepuana u ndydyeHne nutepatypbl No temam: 1. OCHOBHbIE NOHATUS NPOLLEdYPHOro
nporpammmpoBaHus. 2. lNonb3oBaTenbckme npouenypbl Kak annapar TEXHONOornm
nporpammmpoBaHuns. 3. Turbl JaHHbIX U KX Knaccudmkaumns (Ha npuMepe a3bika Nackanb). 4.
ANropuTMbl BbIYUCIIEHNS NOTMYECKMX OOpPMyn. 5. ANropnTtMbl Morcka B NOCnenoBaTeNnbHOCTAX. 6.
OLnHONPOXoAHblE anropuTMbl 06 bEANHEHMNS (CNIMSHMS), NePECeYeHNs 1 Pa3HOCTN MacCUBOB. 7.
AnropuTMbl COPTUPOBKM MaccuBoB. 8. Peannusaunsa onepartopos 1 TUMOB AaHHbIX CPeacTBaMU
HWU3KOro ypoBHs. 9. Cnnckn, ctekn, odepean n ux npumeHexmne. 10. Anroputm nonHoro nepebopa Ha
npuMepe 3aaayy 0 NepevmcneHnn BCex NpaBuibHbIX packpacok rpacgpa. 11. Anroputm nepebopa ¢
BO3BPATOM Ha MpUMepe 3a4aym 0 Nepeyncne-HumM Bcex npasBuibHbIX packpacok rpaga. 12. Obxon
nepesa "B rnybuHy" (C Mcnonb3oBaHMEM cTeka) U "B WMpuHY" (C ucnonb3oBaHnem ovepean). 13.
Anroputmbl 06paboTkn apndoMeTnYeckmx BolpaxeHuin. 14. OnpeneneHvne n peannsaumnst OCHOBHbIX
onepauwnii 06paboTkm TekcToB. 15. HaxoxaeHne Tekcta pesynbtara onepauun no TeKcTy ee
apryMeHTOB Ha NpuMepe OBYX CNOCOO0B BbIYUCIEHNS CYyMMbl HATypanbHbIX YNCEN.

Tema 6. YpaBHeHUs1 MaTeMaTn4eckon pnsmnku
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

[NoBTOpEHME MaTepuana n nsydeHune nutepatypbl no temam: 1. Knaccmgmkaums nMHenHbIx
andbdpepeHLmanbHbIX ypaBHEHWIA BTOPOro nopsiaka ¢ YaCTHbIMU NPOU3BOLAHBIMUA 1 NPUBEAEHNE UX K
KaHOHM4eckoMmy Buay. 2. BbiBog ypaBHeHWs TennonposogHocTu. 3. 3anada Kown ons ypasHeHUs
kKonebaHwuii cTpyHbl. @opmyna [danambepa. 4. PeweHne nepBoi KpaeBoit 3aaayn ons 04HOPOAHOro
ypaBHEHNs KonebaHuii CTpyHbl METOOM pa3aeneHns nepeMeHHbix. 5. MNpuHumn makcnmyma un
Teopema eIVHCTBEHHOCTM PeleHns NepBor Kpaeson 3a8a4m Ansg ypaBHEHUS TENNONPOBOAHOCTH. 6.
MpuHLUMN MakcumMyMa ons rapMOHUYECKUX PYHKUWIA 1 CneacTBusa n3 He-ro. 7. Teopemsl
€[MHCTBEHHOCTU pelweHns 3adayn Oupuxne n 3apaqv Heinmana ons ypasHeHus Jlannaca.

Tema 7. S13bIKM NporpaMMMpoBaHns U MeTo bl TPAHCNALMUN
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

[MoBTOpEeHVe MaTepmana n nsyyeHne nutepaTypbl o Temam: 1. A3biku, rpaMmaTknm n nx
knaccudovkauus. NprMepbl KOHTEKCTHO-CBOOOAHBIX rpaMMaTuK. 2. TpaHCnauus apudoMeTnYeckmnx
BbipaxeHuin. 3. Knaccbl. CBONCTBA M METOAbI, 3allnTa 9NeMeHTOB knaccos. Co3naHune n
YHUYTOXEHME 00 beKTOB. 4. YNpaBneHne AUHAMUYECKOW NaMaTbio. 5. TexHoNnorns co3naHns
nporpamm 1 Komnnekcos. BuayanoHoe nporpammmuposaHue. 6. [Npenpoueccop n ero 0CHOBHbIE
BO3MOXHOCTW. 7. Agpeca, ykasaTtenu, ccbiiku. AopecHas apugomeTmka.

KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

PeweHne 3anay no teme: BuayanbHoe nporpamMmmmupoBaHme
Tema 8. [luckpetHasi MaTeMaTmka

JoMallHee 3a4aHue , NpuMepHble BOMPOCHI:

MNoBTOPEHNE MaTepuana n n3yyeHne nutepatypbl no temam: 1. dyHkumm anrebpbl NOTUKK.
Peanunzauus goyHkumin anrebpbl norvkm cpopmynamm. KaHoHn4Yeckme doopMbl NpeactaBneHmns
PyHKLMIA anrebpbl noru-ku. 2. MonHoTa 1 3aMKHYTOCTb CUCTEM QOYHKLIMIA anrebpbl norvku. Kputepwii
PYHKLIMOHANbHOW NOAHOTHI. 3. MNpobneMa NoCTPOeHNS MUHUMaNbHbBIX AN3bIOHKTUBHBIX HOPMabHbIX
PopM 1 noaxonpl K ee peweHmio. 4. CxeMbl U3 oyHKLIMOHANbHbBIX aneMeHToB B 6a3uce {A, A, HE}.
3a-[ava nocTPoeHNs CXeM 13 YHKLIMOHANbHbIX 3IEMEHTOB U NOAX0A4bl K ee pele-Huio. [Mprmepsbl.
5. OrpaHnyYeHHO-0eTEPMHUPOBAHHbIE (aBTOMATHbIE) cpyHKUMKU. Cnocobbl 3aaaHus
OrpaHUY4eHHO-AEeTEPMUHUPOBAHHBIX PYHKUMIA. 6. Bbiaucnumble doyHkumn. MawmHbl TelopuHra. Tesuc
ThtopuHra-Hepua. 7. N'padpbl. Cnocobbl 3agaHns rpadpo.. feomMeTpryeckas peanvaaumnst rpadoos.
Mpumepsbl 3apay 13 Teopun rpados. 8. Koabl. MpobnemaTnka Teopmmn KoampoaHus. AncgpaBntHoe
KoampoBaHue. Mpobnema 0oHO3HAYHOCTM KoanpoBaHus. MNpedmkcHble koabl. 9. Koabl ¢
MUHMManbHOM N36bITo4HOCTLIO. 10. MomexoycTonumBoe koanpoBaHme. Koabl XeMMUHra.

Tema 9. Teopns BepoOATHOCTEN U MaTeMaTMYeCKasa CTaTUCTMKA
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

KETPOHHBH
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

[MoBTOpEHME MaTepmnana n n3ydyeHune nutepaTypbl No Temam: 1. SKBMBANEHTHOCTb aKCMOM KOHEYHOM
afONTMBHOCTY M HENPepPbIBHOCTU akcrnome $\sigma$-ananTneHOCTM B onpeneneHnn BEPOSTHOCTY Ha
6yneBoii an-rebpe cobbiTnii. 2. PyHKUUS pacnpeneneHns BeposaTHOCTEN 1 ee CBoCTBa. 3.
Hes3aBMCMMOCTb CryYaiHbIX BENNYMH; KPUTEPUIA NX HE3aBUCUMOCTU. 4. 3aKoH BoNblIMX Ymucen
Yebbliwesa. 5. LleHTpanbHas npenenbHas Teopema Onsi CyMM HE3aBUCKMMBbIX O4MHAKOBO
pacrnpeneneHHbIX CryYyaiHbix BennduH. 6. MNoHsaTne noBeputenbHoit obnactu. [JoBeputenbHbii
WHTepBan ans cpefHero 3Ha4eHns HopMasnbHOro pacnpeneneHns npu HEN3BeCTHOW gucnepcun. 7.
Hanbornee MOLHbI KpUTEPUIA MPOBEPKM NPOCTOM rMNoTEe3bl NPU NPO-CTOM anbTepHaTUBeE: NeMMa
HelimaHa-lupcoHra.

Tema 10. Teopusa urp n uccnepoBsaHue onepawumn
JoMalwHee 3agaHune , NpuMepHble BOMpPOCHI:

lMNoBTOpEHME MaTepuana n nsydyeHune nutepatypbl No temam: 1. MHorokputepmnanbHas onTuMn3aums.
2. MatpuyHble urpbl. 3. KoonepaTusHble Urpbl.

Tema 11. YucneHHble metoabl
JoMallHee 3agaHuve , NpuMepHble BOMPOChHI:

MoBTOpEHNe MaTeprana u ndydeHme nutepartypbl no Temam: 1. Anrebpanyeckoe MHTEPNONNPOBAHME.
ViccnenosaHue cylwecTBOBaHUS N € QUHCTBEHHOCTU UHTEPMONALMOHHOIO NONHOMA.
WHTepnonsumnoHHbI nonvHoM JlarpaHxa. OueHka octatoyHoro YneHa. 2. MIHtepnonsunoHHbie
KBagpartypHble doopmynbl. KBagpaTypHble oopMynbl HavBbICLwEen anrebpanyeckoin CTeneHn TOYHOCTH.
3. MeTopg Naycca peleHns cuctem nnHerHbIX ypaBHeHWA. [pumeHeHne metoaa Maycca K
BbIYMCNEHWIO ONpenenuTenst n obpaTtHoli Matpuubl. 4. VITepaunoHHble METOObl PEWEHNS CUCTEM
NIMHENHbIX ypaBHeHnn. MeToabl Akobu n 3einpens. iccnenoBaHne CXxoauMOCTU B Clydae MaTpuL, ¢
LvaroHanbHblM NnpeobnanaHnem. 5. PasHoCcTHble cxeMbl onsa ypaBHeHus lNMyaccoHa. ViccnenoaHne
YCTOM4YMBOCTM C MOMOLLbIO NPUHLMMAA MaKkCuMyMma.

Tema 12. MeToabl oNTMMM3aLNN
JoMalwHee 3aaaHune , NpUMepHble BOMpPOCHI:

[MoBTOpEHME MaTepunana n n3ydeHune nutepaTypbl no Temam: 1. lNocTaHoBka 3agadvun NMMHENHOro
nporpammmpoBaHus. Miges cumnnekc-Horo metona. ANropuTM CUMMIEKCHOro MeToaa. 2.
MpuBeneHne 3agayn NMHENHOro NPOrpPaMMMpPoOBaHNS K KaHOHUYeckomy Buay. Meton
LOMONHUTENbHbBIX NEPEMEHHbIX N METOL, MCKYCCTBEHHbIX NepeMeHHbIX. 3. [locTaHoBKa 3a4ayun
BbIMNYKNIOro nporpamMmmpoBaHns. OnpeneneHne n npuMepbl BbiMNyK/bIX MHOXECTB U BbIMYKIbIX
goyHKLUMIA. BbinyknocTb 1 3aMKHYTOCTb JleberoBa MHOXeCTBA BbiMykoi goyHKUMW. ["paaneHTHoe
HepaBeHCTBO AN15 BbIMyKbIX OYHKUWIA. DKCTPEMaNbHbIE CBOMCTBA BbINyKbIX OYHKLNIA (Teopema O
rno6anbHOM 1 nokanbHOM MUHUMYME). 4. MeToabl 6€3yCNOBHON MUHUMU3ALMN BbIMYKbIX (OYHKLWIA
(MeTon Hauckopenwero cnycka, MeTo NoKoOOpAMHATHOro cnycka, Metoq HototoHa). 5. Metoabl
peleHns 3aa4m BbiMyKnoro NporpaMMmnpoBaHust (Ha Belbop, HanpuMep, MeEToA YCIIOBHOMO
rpaguneHTa, MeTon Npoekuumn rpaguenTa, MeToq WrpadoHbIX OyHKLNRA).

Tema 13. basbl AaHHbIX

JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

MoBTOpEHNe MaTeprana u ndydeHme nutepartypbl no temam: 1. Tunbl Tabnuu. CoBMecTHoe
ncnonb3oBaHne Tabnuu. 2. IHaeKcbl, X NOCTPOEHNE, XpPaHEHUE 1 Ucnonb3oBaHue. 3. Beibopku
LaHHbIX 13 Tabnuu. Onepatop SELECT-SQL. 4. Onepauun Hag 3anucsmmn tTabnuu,.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:
PeweHune 3apnay no teme: Boibopkmn aaHHbIx 13 Tabnuy. Onepatop SELECT-SQL.
Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

Mo maHHOI aucuMnIMHE NPenyCMOTPEHO NpoBeaeHMe 3a4eTa. [MpuMepHbie BONPOCh! Ans 3aveta -
3aueT 3akno4aeTcs B YCTHOM OMpOCce CTYLEHTOB MO TeMaM Kypca:

MaTtematuyeckuin aHanu3s

1. Teopema BeneplTtpacca o0 cywecTsoBaHUM npenena y MOHOTOHHOW OrpaHuyYeHHOM
nocnenoBaTenbHOCTMY.

2. Teopema BeilepwTpacca 0 AOCTUXUMOCTU TOYHbIX FpaHeil HeNPEPbIBHOM Ha 0TPe3Ke COYHKLIMN.
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

3. Teopema bonbuaHo-Kowm 0 NpoMeXyTo4HbIX 3HA4YEHUAX HENPEPLIBHOW HA OTpe3Ke OyHKUNN.
4. Teopema o cpenHem Kowwn (cpopmyna Kowwn).

5. OnpegneneHne paBHOMEPHO HENpPepbIBHOM GoyHKLMK. Teopema KaHTopa.

6. Mpasuno Jlonutans.

7. OnpenenexHve uHterpana PumaHa ot doyHKUMM Ha oTpeske. Heobxoammoe ycnosuve
VHTErpupyemMocTu.

8. Teopema 0 cywecTBoBaHUM MHTErpana oT HenpepbIBHON Ha OTpe3ke PyHKUUN.
9. Teopema 0 cpegHeM 3HaYeHUN ONs onNpeaeneHHoro nHTerpana.

10. OnpeneneHune 4ucnosoro psga. Kputepuin Koww cxognumocTtun paga.

11. [pu3Hak cpaBHEHNS ON15 PSOOB C HEOTPULATENIbHBIMU YEeHAMMW.

12. MpunsHak Janambepa cxoQnMOCTM YACOBOro psaa.

13. PagnkanbHbii npn3Hak Kowwu cxogmMMoCTy YACNIOBOro psaa.

14. Pap NeinbHuua.

15. [pon3BogHas no HanpasneHuo.

16. OnpeneneHne paBHOMEPHOW CXOAUMOCTY NOCNenoBaTENbHOCTU QOYHKLUMIA. Kputepui
paBHOMEPHOW CXOOUMOCTM.

17. Teopema o npefene paBHOMEPHO CXOASWENCS NOCNenoBaTeNbHOCTU HEMNPEPbLIBHBIX (OYHKLINNA.
18. OnpegneneHune cteneHHoro psaa. Nepeas Teopema Abens.

19. OnpegneneHne HecobCTBEHHbIX MHTErpanos. Kputepuin Kown cxoanMocT MHTErpasnos.

20. MNpu3aHak cpaBHEeHNs Anst HECOOCTBEHHbBIX MHTErPANOB OT HEOTPULATENbHbBIX OYHKLWIA.

21. OnpegneneHne paBHOMEPHON CXOANMMOCTN HECOOCTBEHHbBIX UHTErPanoB, 3aBUCSLLNX OT
napameTtpa. lNpusHak BenepwTpacca.

22. ObnacTtb onpeneneHns b6eta n ramma yHKUUA Ditnepa.
Anrebpa v reomeTpus

1. COBMECTHOCTb CUCTEM INHENHbIX YPABHEHWIA.

2. CB5A3b 06LWEr0 peleHns HEOAHOPOAHON CUCTEMBI C OOLWMM PELIEHNEM NPUBEAEHHOW CUCTEMBI.
3. Teopema Kpamepa.

4. JInHeliHas 3aBNCUMOCTb CUCTEM N-MEPHbIX CTPOK (CTONOLIOB).

5. Hncno n-mepHbIX CTPOK (CTONOLOB) B 9KBUBANEHTHBIX CUCTEMAX.

6. KoHeuHoMepHOE BEKTOPHOE MPOCTPaHCTBO, 6a3a 1 pasMepHOCTb, MaTpuLAa Nepexona oT OAHOA
6asbl K 4pyrom.

7. NNnHeHble onepaTopbl, MaTpuua NMHERHOro oneparopa B AaHHou 6ase, CBA3b Mexay Matpuuamu
NINHENHOrO onepaTopa B pa3Hbix basax.

8. CobCTBEHHbBIE BEKTOPDI 1 COBCTBEHHbIE 3HAYEHNS TIMHENHOrO onepaTopa B pasHbix 6asax.

9. EBkNnpoBO NPOCTPAHCTBO, OPTOHOPMMPOBAHHbIE 6a3bl, OPTOroOHaIb-HOCTb MATPULbI Nepexoaa ot
OLHOW OPTOHOPMMPOBAHHOW 6a3bl K APYro.

10. OpTOroHanbHble U CUMMETPUYECKME OMepPaTopbl, X MaTpuLbl B OPTO-HOPMMPOBaHHO 6ase,
fieMMa 0 XxapakTepuCTUYECKMX KOPHSX BELWECTBEHHOM CUMMETPUYECKON MaTpuLbl.
WHdpopmatumka

. OCHOBHbIE NOHATUSA NPOLEAYPHOr0 NPOrPamMMUPOBAHNSI.

. [lonb3oBartenbckune npouenypbl Kak annapar TeXHONOrnmn NporpamMmMnpoBaHns.

. Tunbl gaHHbIX 1 UX Knaccudgomkaums (Ha npumepe A3bika [ackanb).

. ANropuTMbI BbIYMCNEHNS NOrMYECKUX OOPMYI.

. AnropnTMmbl novcka B nocnenoBaTenbHOCTSX.

. OHOMpOXoaHblE anropnTMbl 06 bEANHEHNS (CINAHWS), NEPECEYEHNS 1 PA3HOCTN MaCCUBOB.
. AnropnTMbl COPTUPOBKN MACCHBOB.

. Peannsaums onepatopos 1 TUMOB OaHHbIX CPEACTBAMUN HN3KOMO YPOBHS.

. Cnuncku, ctekun, o4epeamn n nx NpuMeHeHue.

O© 00O NO O~ WD =
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

10. Anroput™ nonHoro nepebopa Ha NpuMepe 3a4ayn 0 NEPEeYMCNEHNN BCEX NPaBUbHbIX
packpacok rpadgoa.

11. Anroputm nepebopa ¢ BO3BpPaTOM Ha NprMepe 3amayn 0 Nepeyncne-HUmM BCex NpaBuibHbIX
packpacok rpada.

12. Obxon nepesa "B rnybuHy" (C MCnonb3oBaHMEM cTeka) U "B WNPUHY" (C MCMONb30BaHNEM
oyepean).

13. Anroputmbl 06paboTky apnEOMETUYECKIMX BbIPaXEHWIA.

14. OnpeneneHune n peannsaumns OCHOBHbIX onepaunii 06paboTkn TEKCTOB.

15. HaxoxaeHune Tekcta pesynbTara onepawmm no TeKCTy ee apryMeHToOB Ha NnpuMmepe AByX
Cnocob0B BbIYUCNIEHNS CYyMMbl HATypPaNbHbIX YUCEN.

OndpdepeHumnanbHble ypaBHEHNS

1. YpaBHeHuns B NonHbIX anddpepeHumanax. VIHTerpmpyowmin MHOXUTE b.

2. Teopema cylecTBOBaHNSA U €AMHCTBEHHOCTU peweHns 3agadn Koww.

3. Ocobble pelweHust amgepeHLmanbHbIX YpaBHEHNIA.

4. dyHpameHTanbHaa CMCTeMa peleHnin TMHENHOro audpdepeHLnanbHOro ypasHeHns.

5. MeTopg Bapvauunmn npon3BosibHbIX MOCTOAHHbIX.

6. Kpaesble 3agaun. Meton doyHkuum ["puHa.

7. JlnHenHble ypaBHEHNS C 4aCTHbIMU NPON3BOAHbIMU 1-r0 nopsaka.

IvckpetHasa matematmka

1. dyHkumm anrebpbl norvkn. Peanusaums doyHkumid anrebpbl nornku coopmynamm. KaHoHuyeckume
POPMbI MpeacTaBneHns PyHKUMiA anrebpbl NOrn-Ku.

2. [MonHoTa 1 3aMKHYTOCTb cUCTEM cpyHKLMIA anrebpbl norvku. Kputepuii qoyHKLIMOHANbHOM
MOJHOTBI.

3. Mpobnema NocTpPoeHMst MUHUMaSTbHbIX M3 bIOHKTUBHBLIX HOPMAlbHbIX (OOPM 1 NMOAX0o4bl K ee
pewWeHuto.

4. CxeMbl N3 (pyHKLMOHaNbHbIX anemMeHTOB B 6asuce {1, NI, HE}. 3a-paya nocTpoeHns cxem m3
OYHKLIMOHANbHBIX 3N1EMEHTOB 1 NOAXo4bl K ee pele-Huio. [Mprmepsbi.

5. OrpaHnyYeHHO-O0eTEPMMHUPOBAHHbIE (aBTOMaTHbIE) pyHKuMKU. Cnocobbl 3aaaHust
OrpaHNYeHHO-AETEPMUHNPOBAHHBIX OYHKLIWIA.

6. Bblumcnumble cpyHkumn. MawvHbl ToiopuHra. Tesnc ToiopuHra-Hepua.

7. 'padpbl. Cnocobbl 3anaHns rpadoos. feomeTpudeckas peanusaums rpados. MNpumMepsbl 3a8ad 13
Teopuu rpados.

8. Koabl. Mpobnematnka Teopum kognpoaHus. AngpaBntHoe koamposaHue. Mpobnema
O[HO3HAYHOCTU KoAMpoBaHUs. MNpedurkcHble Koabl.

9. Koapbl ¢ MMHMManbHOM M36bITOYHOCTBIO.

10. lNomexoycTonymeoe koamposaHue. Koobl XeMMuHra.

Teopus BEPOSATHOCTEN 1 MaTemMaTnyeckas ctatucTuka

1. OKBMBaANEHTHOCTb aKCMOM KOHEYHON aaanTUBHOCTU U HENPEPBLIBHOCTM akCMOME
$\sigma$-anonTnBHOCTM B ONpeneneHmmn BeposiTHOCTU Ha Bynesoii an-rebpe cobbITUIA.
2. dyHKUMA pacnpeneneHns BeposTHOCTEN N ee CBONCTBA.

3. He3zaBncuMOCTb CrnyYanHbIX BENMUYNH; KPUTEPUIA NX HE3ABUCKMMOCTM.

4. 3akoH 6onblwmx yncen HYeboiwesa.

5. LleHTpanbHasa npenenbHas TeopemMa 4/ CyMM HE3aBUCUMbIX OAUHAKOBO pacnpenefieHHbIX
Cly4anHbIX BEINYUH.

6. NoHaTre uosepMTeanon obnactu. ,ﬂ,OBepI/ITe}'IbeIIZ MHTEepBan onda cpenHero 3Ha4eHuns
HOpMasibHOro pacnpeneneHunsd npu HEen3BeCTHOW auncrnepcun.

7. Hanbonee MOLHbIA KpUTEPWIA NPOBEPKM NPOCTON rMNOTEe3bl NPW NPO-CTOM anbTepHATUBE: NeMma
HerimaHa-lupcoHra.

CucTeMHoe 1 NpuknanHoe nporpamMmHoe obecneyeHve
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Mporpamma aucumnnnHbl "dyHaamMeHTanbHble BONPOCh! NpuknagHon matematukn'; 010400.62 MNpuknagHas matematvka u nHopmaTuka;
npodgoeccop, A.H. (npodpeccop) dayTtoe P.3. , npodgeccop, a.H. (npodeccop) Kapyescknii M.M. , MNaxkpatosa O.B.

1. HasHayeHmne, OCHOBHbIE OYHKLMKN U CTPYKTypa OnepaunoHHbIX CUCTEM.

2. HasHayeHune, 0OCHOBHbIE PYHKLMUKN 1 CTPYKTYpa ¢oainoBbiX CUCTEM.

3. HasHayeHune 1 B0O3MOXHOCTU TEKCTOBbIX U MMNEPTEKCTOBBIX PEAAKTO-POB.

4. Cnctembl ynpaeneHus 6asammn gaHHbIX 1 NPUHUMNBLI X paboTtebl Ha npumepe MS ACCESS.
5. MNporpammHble cpeacTtsa anst paboTebl B rnodanbHo komnbtotepHoii ce-tn INTERNET.

basbl gaHHbIX 1 3KCMepTHblE CUCTEMDI

1. Tunbl Tabnuu. CoBMecTHOE ncnonb3oBaHne Tabnuu,.

2. VInpgekcbl, X NoOCTPOeHME, XpaHEHME 1 MCNONb30BaHME.
3. Bbibopku paHHbIx 13 Tabnuu. Onepatop SELECT-SQL.
4. Onepauun Hag 3anucamu Tabnuu,.

A3bIKK nporpamMmmpoBsaHnsa n MeTobl TpaHCAUNN

. $13bIKK, rpamMmaTki 1 ux knaccudpmkaums. NMpumepbl KOHTEKCTHO-CBOBOAHbBIX FpaMMaTuK.

. TpaHcnaumsa apngMeTUHECKMX BbIpaKEeHUIA.

. Knaccbl. CBoiicTBa 1 METOAbI, 3alMTa 3NeMeHTOB KnaccoB. Co3aaHne 1 yHUYTOXeHe 06 beKTOB.
. YnpasneHve OMHaMUYeCcKoi NamsTbio.

. TexHonorusi cosgaHuns NporpamMm 1 KOMNIekcos. BuayanbHoe nporpamMMmpoBaHme.

. Mpenpoueccop 1 ero 0CHOBHbIE BO3MOXHOCTMW.

. Anpeca, ykasatenu, ccbiniku. AnpecHas apugmMeTuka.

NOoO oW =

YpaBHeHNs MatemMaTn4eckomn omusnkin

1. Knaccudpukauusa nuHenHbIx gudpdpepeHumnanbHbiX YpaBHEHUI BTOPOro nopsaka ¢ YacTHbIMU
NPOM3BOAHBIMUA N MPUBELEHNE UX K KAHOHUYECKOMY B Y.

2. BbiBOA, ypaBHEHNS TEMNONPOBOAHOCTM.

3. 3apaya Kowwu ans ypaBHeHns konebaHuii ctpyHbl. @opmyna Oanambepa.

4. PelueHne nepsoii KpaeBoin 3agaym 4ns 04HOPOLHOr0 ypaBHeHMs konebaHnii CTPYHbl METOAO0M
pasneneHns NepeMeHHbIX.

5. MpyvHUMN MakcMmMyma 1 Teopema eAUHCTBEHHOCTW PEeLeHUs NEPBO KpaeBol 3aaaqv ons
ypaBHEHNS TENNONPOBOLHOCTM.

6. MNprHUMN MakcumMyma ons rapMOHNYECKUX CPYHKLNIA U CNeACTBUS U3 He-TO.

7. TeopeMbl eANHCTBEHHOCTY pelleHns 3agadm Jupuxne v 3agadn HeinmaHa ons ypaBHEHUS
Jlannaca.

MeTtoobl onTuMmM3saumnm

1. MNocTaHoBKa 3a4a4v NMHENHOro NPorpaMmMnpoBaHuns. loes cummnnekc-Horo metoga. Anroputm
CUMMNNEKCHOro Metona.

2. anIBe,EI,eHI/Ie 3a4a4un NMHENHoro nporpamMmMmnpoBaHmnsa K KaHOHU4YeCKOMy B OY. MeTton
OOMOJIHUTENbHbIX NepeMEHHbIX N METOL UMCKYCCTBEHHbIX NEepPEMEHHDbIX.

3. MNocTaHoBka 3a4ayu BbiNykoro nporpammupoBanns. OnpeaeneHne n NnpuMepsbl BbiMyKIblX
MHOXECTB M BbINYK/bIX OYHKLMIA. BbiNyknocTb 1 3aMKHYTOCTb Jleberosa MHOXeCTBA BbIMyKJI0iA
oyHKUMK. ["paaneHTHOE HEPABEHCTBO AN BbIMyKNbIX OYHKUMIA. DKCTpeMarbHble CBONCTBA
BbINYK/bIX CRYHKLMIA (Teopema O rnobanbHOM 1 TIOKanbHOM MUHUMYME).

4. MeTonbl 6€3yCNOBHOM MUHMMU3ALMN BbINYKIbIX (PYHKLUMIA (METOL HAMCKOPeWLlero cnycka, Meto
NOKOOPAMHATHOrO cnycka, Metol HbloToHa).

5. MeTonbl pelweHns 3aga4ym BbiNykKIoro NporpaMMmnpoBaHust (Ha Belbop, HanpuMep, MeToq
YCNOBHOr0 rpagneHTa, MeTo Npoekunn rpagmeHTa, MeToL WTpadoHblX OYHKLNIRA).
Teopus urp 1 nccnegosaHne onepauui

1. MHorokputepuanbHas onTuMmM3aums.
2. MatpuyHble urpbi.
3. KoonepartueHble urpbl.
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YucneHHble MeToabl

1. Anrebpanyeckoe nHTepronnposaHue. iccnenoBaHve CylwecTBoBaHMS U € AUHCTBEHHOCTH
MHTEePMONSILMOHHOMO NonnHoMma. VIHTepnonsaumMoHHbIi nonvHom Narparxa. OueHka ocTaTo4HOro
YneHa.

2. NHTepronsiuMoHHble KBaapaTypHble coopMyibl. KBaapaTypHble (opMynbl HauBbICLIE
anrebpanyeckoi CTeNeHN TOYHOCTMW.

3. MeTopg Naycca peleHns cuctem nnHerHbIX ypasHeHWA. [pumeHeHne meTtoaa Maycca K
BbIYMCNEHWIO OnpeaenvTens n 06paTHon Matpuubl.

4. N'TepauMOHHblE METObI PEWEHUS CUCTEM NINHENHBIX ypaBHeHMA. MeToabl Akobu n 3enaens.
WccnepoBaHmne cxoOMMOCTU B Cllydae MaTpuu, C AuaroHanbHbIM npeobnagaHmem.

5. PasHocTHble cxeMbl ang ypasHeHus [lyaccoHa. iccnenosaHne yCTOM4MBOCTU C MOMOLLBIO
npUHUMNa Makcumyma.

7.1. OcHoBHas nuTeparypa:

1. OybposuH, B. T. Teopuns pyHKLUMIA KOMNIEKCHOTO NEPEMEHHOM0: TEOPUS 1 NpakTnka: [yuebHoe
nocobue] / B.T. ybposuH; KasaH. roc. yH-T.?KasaHb: KasaHckuii rocynapCTBEHHbIV YHUBEPCUTET,
2010.7102 c.

2. NnbuH, B. A. JlnHeitHas anrebpa: y4ebHVK Onsi CTyLEHTOB (PU3NYECKUX CneunanbHOCTER 1
cneunanbHocTu "MpuknagHaa matematmka" / B. A. nbuH, 3. I. MNoaHak.?N30. 6-e, ctep..?MockBsa:
duamatnut, 2010.?7278 c.

3.UnbuH B.A., Mo3Hsak 3.I'. lnHeHasa anrebpa. - 6-e nsa., ctep. - M.: duamarnumt, 2008. - 280 c.
http://e.lanbook.com/books/element.php?pl1_id=2178

4. AHopuaHoBa, A. A. O6bekTHO-OPMEHTMPOBAHHOE NporpaMmMmpoBaHne Ha C++: [y4ebHoe
nocobue] / A. A. AHopvarosa, J1. H. icmarunnos, T. M. Myxtapoga; KasaH. (lMpusonx.) doenep. yH-T,
dak. BbluMC. MaTemMaTnkm 1 knbepHetukn.?Kasarb: [KasaHckuii (MprBonxcknin) goeaepanbHblit
yHusepcutet], 2010.

5. Danwes, P. A. IndodhepeHumanbHble YpaBHEHNS: KOHCNEKT NEKUMIA: y4eOHO-MEeTOANYECKOE
nocobwve / P. A. Danwes, A. 0. DaHbwuH; KasaH. roc. yH-T, dus. gpak..?KasaHb: KazaHckuii
rocynapcTBeHHbl yHuBepcuTeT, 2009.7150 c.

6.CrnvpuHa, M. C. Teopust BEpOSiITHOCTEN 1 MaTeMaTtnyeckas ctatucTuka: y4ebHrk ons cTyn. By30B /
M. C. CnupuHa, M. A. CnnpuH.?MockBa: Akagemus, 2007.7352 c.

7. BywmaHoBa, . B. YpaBHeHusa matematnyeckon comamku: [yuebHoe nocobwue] / I'. B. BywmaHoBa;
depnep. roc. aBT. 0bpa3osart. yupexaeHuve Bbicw. Nnpod. obpasosaHuns "KasaH. (Mpreonx.) denep.
yH-T".?[2-e n3a., ncnp.].?KasaHb: [KasaHckuin yHnsepcutert], 2011.7126 c.

8. MnasblpuHa, J1. J1. BBeneHue B YncneHHble Metonbl: yuebHoe nocobue / 1. J1. MnasbipmHa, M. M.
Kapuesckuin; KazaH. goenep. yH-T.?KazaHb: KasaHckui yHuBepcuteT, 2012.7121 c.

9. CoBeToB, b. 4. Basbl AaHHbIX: TEOpMS 1 NpakTUKa: y4ebHrK ons 6akanaBpoB: ANs CTYAEHTOB
By30B, 00y4atowwmxcs No HanpaeneHnsam "MiHchopmaTmka 1 BbldUCNnTENbHas TEXHKKA" 1
"MngoopmaumoHHble cuctembl" / B. 4. CoseTos, B. B. LlexaHosckui, B. [1. YepTosckoin.?I3paHne
2-e.?Mocksa: lOpawT, 2012.7463 c.

10. lnHeitHasa anrebpa: Teopust U NpuknanHble acnekTbl: Y4yebHoe nocobue / '.C. lWeBuos. - 2-e
naga., ucnp. n gon. - M.: Marnctp: MH®PA-M, 2010. - 528 c. URL:
http://znanium.com/bookread.php?book=203776

11. Wesenes IO.I1. OuckpeTHas matemaTuka. - M.:JlaHb, 2008. - 592 c. URL:
http://e.lanbook.com/books/element.php?pl1_id=437

12. Morunes, A. B. MeTtoabl nporpammmnpoBaHus. KomnbioTepHble Bbiumcnenms / A. B. Morunes, J1.
B. Nuctposa. ? CIM6.: EXB-MeTtepbypr, 2008. ? 320 c. URL:
http://znanium.com/bookread.php?book=350418

7.2. JlononHuTenbHasa nuteparypa:
1. WepcTHes, AHatonuin Hukonaeswy (a-p doms.-mart. Hayk ; 1938 -) .
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KoHcnekT nekumii no MateMaTnyeckomy aHanmay [TekcT: anekTpoHHbIn pecypc] / A. H. LWepcTHes .?
N3ga. 5-e .? OnekTpoHHble AaHHble (1 dpaiin: 2,66 M6) .? (KazaHb : KasaHckuii rocynapCTBeHHbIi
yHuBepcuteTt, 2009) .? 3arn. ¢ akpaHa .? Pexum goctyna: OTKpbITbIf .7 <U

2. NHdbopmatmka: Kype nekuuia. YyebHoe nocobue / E.JI1. denotosa, A.A. PepoTos. - M.: 1]
DPOPYM: NHDPA-M, 2011. - 480 c.

http://znanium.com/catalog.php?bookinfo=204273

3. YcTioroea B.H. Vicnonb3oBaHue Delphi ons coznaHns npunoxeHnii 6a3 faHHbIx [TekcT:
9NEKTPOHHbIV pecypc]: yuebHo-MeToanyeckoe nocobue / Yctioroa B.H.; KazaH. roc. yH-T, ®Pak.
BbIYMCI. MaTeMaTnKu n kmbepHeTnkn, Kad. cuctem. aHanusa n MHGOpPM. TexHONoruin,
2010.?79nekTpoHHbIe aaHHble (1 goaiin: 3,04 M6)

http://libweb.ksu.ru/ebooks/09-IVMIT/09_104_2010_000117.pdf

7.3. UHTepHeT-pecypcCbl:

http://www.mathnet.ru/ - http://www.mathnet.ru/
http://www.mathnet.ru/ - http://www.mathnet.ru/
http://www.mathnet.ru/ - http://www.mathnet.ru/
http://www.mathnet.ru/ - http://www.mathnet.ru/
http://www.mathnet.ru/ - http://www.mathnet.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOOYNS)

OcBoeHne ancumnnanHbl "CDyH,D,aMeHTafIbeIe BOMPOCHI NpUKNaaHon marematukm" npeanonaraet
ncnonb3oBaHme cnegywowero MmarepmnanbHO-TEXHNYECKOro obecneyeHuns:

JleKLLMOHHbIE 3aHATUS MO ANCUUNIMHE NPOBOAATCS B ayANTOPUM, OCHALEHHON AOCKOM 1
MEenioM(MapKepoM).

Mporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIO u y4ebHbIM NaaHoM no
HanpasneHntio 010400.62 "MpuknagHaa matematmka n nHgopmatmka" n npopuno NoaroTosku
CuncTeMHoe nporpaMMmpoBaHue, MaTteMaTnyeckoe MoAeNMpoBaHue .
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ABTOpP(bI):

Haytos P.3.
Kapuesckun M.M.
MaHkpatosa O.B.
" 201 __r.

PeueH3eHT(bl):
baxtnesa J1.Y.
"o 201 r.
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