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Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,
MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npogeccop) MnewnHeknii H.B. , noueHT, k.H. (zoueHT) Cnoopos A.M. , npocbeccop, A4.H.

(npPHpescpRIMIMy eRACnnvHbl paspaboTtan(a)(u) OoueHT, K.H. (BoueHT) byxapaes H.P. kacbenpa
TEXHONOrM NPOrpamMMMpPOBaHnNS OTaeNneHne PyHaaMeHTanbHON NHAPOPMATUKN 1 MHADOPMALMOHHbIX
TexHonorui , Naille.Boukharaev@kpfu.ru ; npogoeccop, a.H. (npodeccop) Laytos P.3. kagenpa
BbIYUCNUTENIbHON MatemMaTtukn OTOeneHne NnpuknagHom MmaTteMaTnkm nu MHQOOPMaTUKK |
Rafail.Dautov@kpfu.ru ; poueHT, K.H. (noueHT) EHnkees A.W. kadpenpa TexHonorum
nporpaMMMpoBaHns otTaeneHne yHoaMmeHTanbHON NHAPOPMATUKN U UHADOPMALMOHHbBIX TEXHONOTNIA |
a_eniki@inbox.ru ; npodpeccop, a.H. (aoueHT) MwumyxameTos W.T. kapenpa cucteMHoro aHanmaa u
NHJOOPMALIMOHHbIX TEXHONIOrNI OTAENeHne (PyHOAaMeHTanbHON NHAOPMATUKL U NHAPOPMALIMOHHbIX
TexHonorun , Shamil.lshmukhametov@kpfu.ru ; npogoeccop, a.H. (npodpeccop) Kapyesckuin M. M.
Kadoenpa BblHUCUTENBHON MaTEMAaTUKK OTAENEeHNe NPUKNagHon MmatemMaTukm u UHPOPMaTUKK |
mikhail.Karchevsky@kpfu.ru ; npogoeccop, a.H. (npodeccop) KoHHoB N.B. kadbenpa cnctemMHoro
aHanmsa v MHOPMALNOHHbBIX TEXHONOMNI OTAeNneHne oyHaaMeHTanbHON NHJPOPMaTHKN 1
NHpopMaumnoHHbIX TexHonorui , Igor.Konnov@kpfu.ru ; MaHkpartosa O.B. ; 3aBeaytowmin kadpenpoi,
A.H. (npogoeccop) MNMnewwnHcknin H.B. Kadbenpa npuknagHonm maremaTnku otaeneHme npuknaaHom
maTematuku n nHgopmatumkm , Nikolai.Pleshchinskii@kpfu.ru ; noueHT, k.H. (goueHT) Cugopos A.M.
Kagoenpa matemaTtn4yeckon CTaTUCTUKK OTAEeNneHne NpuknagHon MmaTteMatukn u MHpopMaTuku ,
Anatoly.Sidorov@kpfu.ru ; npodpeccop, a.H. (npodgoeccop) Ctonos E.J1. kathenpa cUCTEMHOro
aHanmsa v MHOPMALNOHHbBIX TEXHONOMNI OTAeNneHne oyHaaMeHTanbHON NHGPOPMaTHKN 1
NHPOPMaLUMOHHBIX TexHonorun , Yevgeni.Stolov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Kypc "®yHoameHTanbHble U NpyKnaaHblie BONPOCH! NPUKNaaHOM MaTteMaTukn" npeaHasHayeH ons
NOAroTOBKW CTYOEHTOB K cAa4ye rocynapCTBEeHHOro aKk3ameHa.

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

HaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " ®TO.6.1 dakynbTaTMBHbIE ANCLMNANHBI"
OCHOBHOI obpaszoeartenbHoi nporpammel 01.03.02 MNpuknagHas matematuka u nHpopMaTmka u
oTHocmuTCS K 6adoBoii (obwenpodeccrmoHanbHoi) Yactu. OcBanBaeTcs Ha 4 Kypce, 8 cemecTp.

JaHHas omcumnnuHa Yutaetcs Ha 4 kypce B 8 ceMecTpe Afis CTyAeHTOB 0byvarowmxcs no
HanpasneHuio "lpuknagHas maremaTnka n uHgopmartmka", exoaut B pasgen ®TM.1. OducunnnmHa
npegHasHayeHa nss NoOAroToOBKU CTYOEHTOB K roCyJapCTBEHHOMY 9K3aMeHYy.

3. KomneteHuuu obyyatrolerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU
OMK-1 CNocobHOCTb MCNONb30BaTh 6a30Bble 3HAHNSI €CTECTBEHHbIX
HayK, MaTeMaTukn 1 nH MaTUKM, OCHOBHbI KTbl
(NMpodpeccroHanbHble ayk, Marema top al », OCHOBHbI® (DaKTHl, o
KOHLeNunn, NPUHLMNbLI TEOPUIA, CBA3AHHbIX C NPUKIALHOW
KOMreTeHuunn) o 5
MaTemMaTnKon N MHOOPMATUKON
OrikK-2 CNocobHOCTb NprobpeTaTtb HOBbIE Hay4YHbIE U
(npochbeccunoHanbHbIe NPOPECCMOHANbHbBIE 3HAHUS, UCMONb3YS COBPEMEHHbIE
KOMMEeTeHLMN) obpa3zoBaTenbHbIE Y MHPOPMALMOHHBIE TEXHONOTUN
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Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,

ﬂaHKp;Tnnn QB 3aseayiouil Kadde npoia, ok (npndpnr‘r\nln) Onewunckuia HE _noUeHT K H ('g'm_l‘nu-r) (“m'g‘nlnnn AM._ npodeccop, O.H.
(npodbgccop) Gronge E.J1. PacwucpoBka
CNocobHOCTb K pa3paboTke anropnTMMUYECKUX U NPOrPaMMHbIX
peweHnin B 06nacT CUCTEMHOrO 1 NPUKNaLHOro
OMK-3 NPOrpamMMnNpoBaHNs, MaTeMaTn4eckmx, NHJPOPMALIMOHHbIX 1
(NDOCECCHOHANbHbIE MMUTAUVMOHHbIX MOAENen, CO3AaHMIo NHJPOPMaLIMOHHbIX
KOMNETEHLIN) pecypcoB rnobanbHbix ceTeir, 06pa3oBaTelbHOro KOHTEHTA,
NpuKnagHbix 6a3 JaHHbIX, TECTOB U CPEACTB TECTMPOBAHUS
CUCTEM 1 CPeCcTB HA COOTBETCTBME CTaHAapTaM U NCXOOHbIM
TpeboBaHNAM
CnocobHOCTb pelaTb CTaHOapTHble 3aaayun
OrMK-4 I'IpOC*)eCCI/IOHaanVOVI AEATENbHOCTM Ha OCHOBE
(IPOCPECCHOHANBHBIE NHCPOPMAaLMOHHOI 1 Brubnunorpadpmnyeckoit KynbTypbl C
KOMMETEHLN) NPYMEHEHNEM NHPOPMALIMOHHO-KOMMYHIKALIMOHHbIX
TEXHOMOMNIA 1 C Y4ETOM OCHOBHbIX TpeboBaHMiA
NHCPOPMAaLIMOHHON 6e30MacHOCTY
AK-1 CcnocobHoCTb cobupaTtb, 0bpabatbiBaTh 1 MHTEPNpeTMpoBaTh
(NPOKECCHOHANTbHbIE LAHHbIE COBPEMEHHbIX Hay4YHbIX UCCNEeLOBaHWIA, HEOOX0AMMbIE
KOMMETEHLINM) ANna POpPMNPOBaHMS BbIBOLOB MO COOTBETCTBYIOWNM Hay4HbIM
nccnenoBaHnam
MK-5 CNOCOOHOCTb OCYLWECTBNATL LieneHanpaBneHHbI NONCK
(npodhbeccmoHanbHble NHJOOPMaLIMK O HOBENLWNX HAY4YHbIX U TEXHONOrMYeCKuX
KOMMeTeHuunn) OOCTUXEHUSAX B ceT IHTepHeT n n3 gpyrux NCTOYHNKOB

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

- OCHOBHble pasaesbl AUCUUMINH, KOTopble ByayT BK/OYEHbI B COCTAaB BOMPOCOB Ha
["ocynapCTBEHHOM 9K3aMeHe

2. DONIXEH yMeTb:

-pelaTb 3a0a4M CBOE cneunanbHOCTH

3. DONXEH BnaneThb:

-HaBblkaMW pelweHns 3a4a4 ¢ NOMOLbIO BbIYUCINTENBHON TEXHUKN

4. nONXeH OEeMOHCTPUPOBaTbL CMOCOOHOCTb M FTOTOBHOCTb:!

-MPUMEHSTb NONyYEHHbIE 3HAHWS 1 HABbIKW B CBOEK Oyoylen NnpogeccnoHanbHOM 4eaTeNbHOCTU

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOayns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS AUCUMMAUHBI 3a4eT B 8 cemecTpe.

CyMMapHOo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO 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 - "HeyIOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA
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Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,

CrtpaHnua 5us 17.

MaHkparoga O B 3asenyiowi kacpenpoian 1 (npodieccop) MNoeumnckuia HB__nouent kH (nouedt) Cunopos A M. _npodheccop, O.H.
(npodgpeccop) Ctonos E.JN. Buabl v yachbl
A TBl,
Paspen
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA paﬁoTbI
MallH
1, Tema 1. Anrebpa u g | 12 | 3 0 0 SanaHNe
" [reomeTpus
2. -4 0 3agaHue
nporpamMmmHoe 8 3 3 0 A
obecneyeHne
Tema 3. nomaluiHee
3. [IMatematunyeckmin 8 5-6 3 0 0 3agaHuve
aHanus
Tema 4. nomatuiHee
4. |OndppepeHumanbHble 8 7-8 3 0 0 3apaHve
ypaBHEHUS
nomalwHee
5. |Tema 5. Hdpbopmatumka 8 9-10 3 0 0 3anaHve
NUCbMEeHHas
Tema 6. YpaBHeHus pabota
6. [Matematmnyeckom 8 11 3 0 0 JomatuiHee
doUN3nNKn 3afaHue
Tema 7. S3biku nomaliHee
7. [nporpamMmMmpoBaHmns u 8 12 3 0 0 3ajaHve
MeTodbl TpaHCnAuMmn
MallH
8 Tema 8. lnckpetHas 8 13 3 0 0 ggg:m:e
" [MaTematuka
T
. 14 HW
9 mMateMatnyeckas 8 3 0 0 safaxne
cratucTuka
Tema 10. Teopus urp un noMallHee
10.|uccnepoBaHne 8 15 3 0 0 3agaHue
onepauui
oMauHee
Tema 11. YucneHHble A
. : 1 4 HW
11 METOmb! 8 6 0 0 3afaHue
oMauiHee
Tema 12. MeTonbl A
. 17 HWY
12 onTuMmM3auunm 8 3 0 0 sanaqne
NUCbMEHHas
paboTta
13.[Tema 13. basbl aHHbIX 8 18 3 0 0 nomalHee
3agaHue
Tema . UTorosas 8 0 0 0 3ayer
doopma KOHTpons
Ntoro 40 0 0
- AEKTPOHHBH
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Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,
MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npodgeccop) MnewnHeknii H.B. , noueHT, k.H. (zoueHT) Cnoopos A.M. , npocbeccop, A.H.

(npdd@Comepreaiiie AUCLUMIINHDI
Tema 1. Anre6pa v reometpus
NeKUuMoHHoe 3aHsiThe (3 yaca(os)):

1. COBMECTHOCTb CUCTEM NIMHENHbIX YypaBHeHWI. 2. CBS3b 06Lero pelweHns HeoAHOPOLHOW
CUCTEMBI C 0OWMM pelleHnem npuBeLeHHOR cuctemsl. 3. Teopema Kpamepa. 4. JlnHeiHas
3aBMCMMOCTb CUCTEM N-MEPHbIX CTPOK (CcToN6LoB). 5. Y1cno n-MepHbIX CTPOK (CTON6LOB) B
9KBMBANEHTHbIX cucTtemax. 6. KOHe4YHOMEPHOE BEKTOPHOE MPOCTPaHCTBO, 6a3a 1 pa3MepHOCTb,
MaT-puua nepexona ot ogHo 6a3bl K Apyroii. 7. JInHelHble onepaTtopbl, MaTpyua MMHEAHOMO
oneparopa B AaHHol 6ase, CBA3b MeX Ay MaTpuuamu NMHERHOro onepartopa B pasHbix 6asax. 8.
CobCTBEHHbIE BEKTOPBI M COBCTBEHHbIE 3HAYEHMS NIMHERHOrO onepartopa B pasHbix 6asax. 9.
EBKnnOoBO NpOCTPaHCTBO, OPTOHOPMUPOBaHHbIE 6a3bl, OPTOroHaNb-HOCTb MaTpULIbl Nepexoaa ot
0HOI OpTOHOPMMpPOBaHHOW 6a3bl kK Apyroi. 10. OpToroHanbHbLIE 1 CUMMETPUYECKME ONEPATOpPbI, NX
MaTpuLbl B OPTO-HOPMNPOBAHHOW 6a3e, NeMMa 0 XapakTePUCTUYECKUX KOPHSX BELLECTBEHHON
CYMMETPUYECKOM MaTpuLibl.

Tema 2. CuctemMHoe 1 npuKnagHoe nporpaMmHoe obecneyeHue
JNIeKLMOHHOoe 3aHsiTne (3 4aca(os)):

1. HasHayeHne, OCHOBHblE QDYHKLUW U CTPYKTYpa OnepaumoHHbIX CUCTEM. 2. HasHadveHue,
OCHOBHblEe OYHKLMN 1 CTPYKTypa pannosbix cucteM. 3. HasHavyeHne 1 BO3SMOXHOCTU TEKCTOBbIX U
rMNEepPTEeKCTOBbIX PenakTo-poB. 4. Cuctembl ynpaeneHns 6asamm OaHHbIX U MPUHUMNLI X paboTbl Ha
npumepe MS ACCESS. 5. MNporpamMmHble cpeactea ons pabotbl B rnodanbHON KOMMbIOTEPHON ce-Tu
INTERNET.

Tema 3. Matematnueckum aHanu3s
JNleKLMoHHoe 3aHsitue (3 yaca(os)):

1. Teopema Benepltpacca o0 cywecTsoBaHUM npenena y MOHOTOHHOW OrpaHuyeHHOM
nocnenosartenbHOCTU. 2. Teopema BenepwTpacca 0 4OCTUXUMOCTU TOYHbIX FPaHein HernpepbiB-HOM
Ha oTpe3ke pyHkuun. 3. Teopema BonbLaHo-Kowm 0 NPOMEXYTOYHbIX 3HAYEHUSIX HeNpPepbIB-HOW Ha
oTpeske pyHkumn. 4. Teopema o cpenHem Kowwm (popmyna Koww). 5. OnpeneneHme paBHOMEPHO
HenpepbiBHOM (pyHKUMK. Teopema KaHTopa. 6. MNpasuno Jlonutans. 7. OnpeneneHne nHrerpana
PumaHa ot coyHKLMK Ha oTpe3ke. Heobxoaun-moe ycnosme nHterpupyemocTu. 8. Teopema o
CYLLeCTBOBAHUMN UHTErpana OT HeNnpepbIBHOW Ha oTpe3ke hyHkumn. 9. Teopema o cpefHeM
3HaveHun gns onpegeneHHoro nHterpana. 10. OnpegeneHune yncnosoro psga. Kputepuin Kowwm
cxoammocTu paga. 11. NpusHak cpaBHeHUS ong psagoB ¢ HeoTpuuatenbHbIMU YneHamm. 12.
MpusHak Janambepa cxoomMocTy 4McnoBoro psaa. 13. PagnkanbHblil npuaHak Kowm cxoanmMocTtu
yucnosoro psna. 14. Psg NeiibHuua. 15. MNpounasogHas no HanpaeneHuto. 16. Onpepenexune
paBHOMEPHOW CXOAUMOCTM NOCNefoBaTENbHOCTU QOYHK-LMA. KpuTepuii paBHOMEPHO CXOAUMOCTMW.
17. Teopema o npenene paBHOMEPHO CXOASWENCs NocnenoBaTelbHOCTA HenpepbIBHbIX PYHKLNIA.
18. OnpegneneHune cteneHHoro psaa. Nepeas Teopema Abens. 19. OnpeneneHne HeCOHCTBEHHbIX
nHterpanos. Kputepuin Kowwn cxogn-moctn nHterpanos. 20. NMpunsHak cpasHeHUs ans
HecOoBOCTBEHHbIX MHTErPaNoB OT HEOTpULA-TENbHbBIX YHKUMIA. 21. OnpeaeneHne paBHOMEPHOA
CXOOMMOCTM HECODCTBEHHBIX MHTErPAnoB, 3aBNCALWMX OT napameTpa. MpuaHak Beliepwrpacca. 22.
ObnacTtb onpeneneHns 6eta n ramma cpyHkunid diinepa.

Tema 4. OncbcpepeHumanbHbie ypaBHEHUSA
JNeKLMoHHoe 3aHsiTne (3 yaca(os)):

1. YpaBHeHus B nonHbix audpdpepeHumanax. ViHterpmpyrowmin MHoxuntenbs. 2. Teopema
CYLLECTBOBaHUS N €AMHCTBEHHOCTU peweHns 3ana4qun Kown. 3. Ocobble peweHuns
andpdpepeHLmanbHblX ypaBHeHU. 4. DyHOaMeHTanbHas cUucTema peleHnin NTMHENHOro
andpdpepeHumanbHoro ypasHenus. 5. Meton Bapuauumn npon3ssosibHbIX MOCTOSAHHbBIX. 6. Kpaesble
3anayn. Meton doyHkuum M'puHa. 7. JInHenHble ypaBHEHUS C YaCTHbIMM NPOU3BOAHbIMMK 1-r0
nops.oka.

Tema 5. UHdpopmaTUuKa

JNeKLuMoHHoe 3aHsiTne (3 4aca(os)):

KTPOHHEBH
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Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;

IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,

I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,

MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npogeccop) MnewnHeknii H.B. , noueHT, K.H. (zoueHT) Cnoopos A.M. , npocbeccop, 4.H.

(NpdhE3ce BretesrdHATUS NpoLeoypHOro NporpaMmmpoBaHns. 2. lNonb3oBaTtenbckme npouenypbl Kak
annapat TeXHONorum 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
pPasHOCTM MaccuBoB. 7. ANropnTMbl COPTUPOBKU MaccueoB. 8. Peannsaumns onepaTtopos 1 TUNOB
LaHHbIX CpeacTBamMy HU3KOro ypoBHS. 9. Cnmcku, CTekn, oyepeam n nx npumeHeHne. 10. Anropmutm
MOJSIHOTIO nepe60pa Ha npumepe 3aga4qn o nepevyncneHnn Bcex npasuibHbIX packpacok rpada. 11.
Anroputm nepeéopa C BO3BpAaTOM Ha npumepe 3agayn o nepevymcne-HmMm Bcex npasuibHbIX
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
pes3ynbTata onepaunn no TeKCTy ee apryMeHToB Ha npuMepe OByXx cnocob0oB BbIYMCNEHUS CYyMMb
HaTypanbHbIX Yucen.

Tema 6. YpaBHeHUs1 MaTeMaTn4eckon pnsmnku
NeKuMoHHoe 3aHsiTne (3 yaca(os)):

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
JNIeKLMoHHOoe 3aHsitTne (3 4aca(os)):

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
JNleKLMoHHoe 3aHsitue (3 4aca(os)):

1. dyHKkumm anrebpbl norvkn. Peanusaumsa doyHkumii anrebpbl nornku coopmynamm. KaHoHnyeckume
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
JNeKuMoHHoe 3aHsitTne (3 yaca(os)):

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 ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,
MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npodgeccop) MnewnHeknii H.B. , noueHT, k.H. (zoueHT) Cnoopos A.M. , npocbeccop, 4.H.
(neP@srachC Peopuia Urp U uccneposaHue onepauum

JIeKLMOHHOe 3aHsitTne (3 4aca(os)):
1. MHorokputepmanbHas ontummnaaums. 2. MatpudHbie nrpsbl. 3. KoonepaTtusHbie Urpbl.

Tema 11. YUncneHHble MeToabl

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

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
JNIeKLMOHHOoe 3aHsiTne (3 4aca(os)):

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

NeKunoHHoe 3aHsitTne (3 4aca(os)):

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
4 [Tema 1. Anre6pa u 8 1.0 Hgﬂ;ﬂ::r'(g 3 nomaiiHee
: HU
reomMeTpus AN 3agaHue
Tema 2. CuctemHoe u noaroToBKa
o (MPVKnanHoe 8 3-4 |pomawwHero 3 Aomallnee
" |[nporpamMmHoe 3a0aHNs 3apgaHne
obecrnevyeHmne
Tema 3. rnoaroToBka
- MalLlH
3. [IMatemaTtunyeckmin 8 5-6 |nomalHero 3 ggﬂ:,_m;e
aHanms 3a0aHuns
Tema 4. rnoaroToBska
MaLllH
4. |dndodpepeHumanbHbie 8 7-8 |DomallHero 3 ggﬂaaHM:e
YpaBHEHNS 3a0aHuns
noaroToBka
MalLlH
5. [Tema 5. IHpopmaTtumka 8 9-10 |oomaluHero 3 ggu;.,,.fe
3a0aHuns
o 3AEKTPOHHELBH
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Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,

MaHkparoea O B 3asenyiowi kadpenpoia o 1 (npodeccop) Mneumnckuia HB _nouednr kH (nouedt) Cunopos A M. _npodheccap, A.H.
(npocpgccop) Ctonos E.JN. Buabi
Pasgen Hemens T CamOCTOATENBEHON | w—
N AucumninHbl CeMechcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYL,EHTOB P
noaroTtoBka
JoMalHero 1 fiomMalliHee
Tema 6. YpaBHeHUs 3ajaHve
. 3afaHus
6. [Marematnyeckon 8 11
don3nNKn MOAroToBKa K nUCbMeHHas
NMNCbMEHHON 2 6
paboTe pabota
Tema 7. 53bikn noaroToeka
7. [nporpamMmmnpoBaHmns u 8 12 |(momauwHero 2 ggz:&;:e
MeTo4bl TPaHCNAUnmn 3a0aHus
noaroToBk
8 Tema 8. [lnckpetHas 8 13 ngﬂaigerg 5 JomaliHee
" [MaTematuk
aremaTtuka 3anaHns 3agaHve
Tema 9. Teopus
9 BEPOATHOCTEN U 8 14 Hgﬂ;ﬂgg?g 5 aomalHee
" [Maremartunyeckas 3anaHus 3afaHve
cTatucTmka
Tema 10. Teopus urp n noAaroToBka
10.|uccnepnosaHue 8 15 |nomauwHero 2 ggzaa;”;:e
onepauunm 3apaHuns
11 Tema 11. YucneHHole 8 16 Hgﬂ;ﬂ:eBrKg 5 nomatHee
‘IMeTOObI
eton 3anaHus 3afaHve
1o Tema 12. MeTtonbl 8 17 Hgﬂ;ﬂSeBrKg 5 nomalwHee
‘lonTnm
o] n3aumm sanaHns 3afaHue
noaroToBka
JoMauHero 1 ggz::];: ©
3afaHus
13.[Tema 13. basbl gaHHbIX 8 18 noﬂ,uromBKa ”
NUCbMEHHON 1 n”ngeHHaﬂ
paboTe pabora
Ntoro 32

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

ObyyeHne NponcxoamnT B oopMe NEKLIMOHHbIX 3aHSATUI, a TakXe CaMOCTOSITENbHOM paboThl
CTYOEHTOB.

Ha nekumsix npenonasatefib HANOMUHAET OCHOBHbIE Pa3aenbl AUCUMUMNNH, CTapasicb YaenuTb
BHVMMaHNEe HEKOTOPbIM KOHKPETHBIM TEMaM U AeTansm. 910 AenaeTcs Ans Toro 4Tobbl OCBEXUTb B
namaTh CTyAeHTOB HEOOXOAMMbIA MaTepman, KOTopbIi HyXeH ByneT UM ons coadu
rocynapCTBEHHOrO 3Kk3ameHa.

CamocTosTenbHas paboTta CTyLeHTOB BKtoYaeT B cebst NoAroTOBKY K YCTAHOBOYHbBIM NEKLIMSIM.
CTyOeHTbl MOTYT NPOCMOTPETL CBOM 3anucK, NUTepaTypy, BONPOCH!, MOArOTOBUTb BOMPOCHI
npenogaeatento ans obcyxaeHus.

KpOMe TOro, CaMoCTosATEeNbHas pa60Ta BK/OYaET NOAroTOBKY K 3a4eTy No AaHHOW ANCUMNINHE.

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOssi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMNIMHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

PervncTtpaunoHHbiin Homep 969315
CrtpaHvua 9 us 17.
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Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,
MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npogeccop) MnewnHeknii H.B. , noueHT, k.H. (zoueHT) Cnoopos A.M. , npocbeccop, 4.H.
(nrPesract) Aarebpa n reomeTpus

[oMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

1. CobcTBEHHbIE BEKTOPBI U COBCTBEHHbBIE 3HAYEHUSI NTMHEHOrO onepaTtopa B pa3Hblx 6asax. 2.
EBKN1O0OBO MPOCTPaHCTBO, OPTOHOPMUPOBaHHbIE 6a3bl, OPTOroHaNb-HOCTb MaTpuLbl Nepexona ot
0QHO OPTOHOPMUPOBAHHOW 6a3bl K Apyroi. 3. OpToroHaNnbHbIE U CUMMETPUYECKME OnepaTopsbl, NX
MaTpULbl B OPTO-HOPMUPOBAHHO 6a3e, NeMMa 0 XapakTepUCTUYECKUX KOPHSIX BELLECTBEHHON
CYMMETPUYECKOM MaTpuLibl.

Tema 2. CucteMHOe U NpuknagHoe nporpammHoe obecrneyeHue

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

1. Cuctembl ynpasneHns 6asamMu gaHHbIX U NprHUMNbl ux paboTsbl Ha npumepe MS ACCESS. 2.
MporpamMmHble cpeacTtsa anst paboTbl B rnobanbHom komnbtotepHoit ce-tn INTERNET.

Tema 3. MaTemaTnyeckumn aHanus

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

1. Teopema o npenene paBHOMEPHO CXOASWENCS NOCNenoBaTenbHOCTU HENPEPbIBHBIX OYHKLNIA. 2.
Onpegnenexune cteneHHoro paaa. Nepsas Teopema Abens. 3. OnpeaneneHne HeCOBCTBEHHbIX
nHterpanos. Kputepuin Kowwn cxogumocTtn nHterpanos. 4. lNMprsHak cpaBHEHMS A1 HECOBCTBEHHbIX
WMHTErpanoB OT HeoTpuuaTenbHbix YHKUKUA. 5. OnpeneneHme paBHOMEPHON CXOOUMOCTH
HeCcOoBCTBEHHbIX MHTErpasnoB, 3aBucawmx ot napameTpa. lNpnsHak BerepwTpacca. 6. Obnactb
onpeneneHus 6eta n ramma pyHkUMiA diinepa.

Tema 4. OuddepeHumanbHble ypaBHEHUS
JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

1. Kpaesble 3agayun. Meton qoyHkumm ["puHa. 2. JInHenHble ypaBHEHNS C YaCTHbIMU MPOU3BOAHbIMUA
1-ro nopsaaoka.

Tema 5. UHdpopmaTUuKa

JoMalHee 3agaHune , NpuMepHble BOMpPOCHI:

1. AnropuTm nonHoro nepebopa Ha NnpyMepe 3a4ayun 0 NEPEYNCIEHNN BCEX NPABU/bHbIX Packpacok
rpagoa. 2. AnropuTm nepebopa ¢ BO3BPATOM Ha NpUMeEpe 3a4aqv 0 Nepeymcne-Humn Bcex
npaBuUnbHbIX packpacok rpagpa. 3. Obxon nepesa "B rnybuHy" (C NCNONb30BaHNEM CTeKa) 1 "B
WMPKWHY" (C NCNONb30BaHMEM odepenn). 4. AnropmuTMbl 06paboTkn apuOMETNHECKNX BbIPaXEHNIA. 5.
OnpepneneHne 1 pean3auns OCHOBHbIX onepaumii 06paboTkm TeKCToB. 6. HaxoxaeHne Tekcta

pe3ynbTaTta onepaunn rno TekKCTy ee aprymMeHToB Ha npumepe OByx cnocob0oB BblYMCNEHUS CYyMMbI
HaTypalibHbIX HXCeE/.

Tema 6. YpaBHeHMss MaTemaTtuyeckon ousnku

JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

1. NpuHUMN MakcuMyMa ons rapMOHUYECKUX PYHKUMIA 1 CneacTeus n3 He-ro. 2. Teopemsl
eOVHCTBEHHOCTM peleHns 3anayn dupuxne n 3agayn Henmana ong ypasHeHus Jlannaca
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

Kpatkuin onpoc no npoiiaeHHbIM TemaM. Onpoc npeacTtaensieT cobor NnucbMeHHyto paboTy, roe
CTyOEHTYy Cny4aiHo BbinanaeT oanH BONPOC U3 NPOrpamMMbl K FoCy1apCTBEHHOMY 9K3aMeHy Mo TeMaw,
KoTopble 6binv NpoiigeHa oo aToro MoMeHTa. CTyoeHT OOMXEH HanncaTb BCe OCHOBHbIE MONIOXEHUS,
HeobxoOVMble 415 OTBETA Ha 3TOT BOMPOC.

Tema 7. 93bIKM NPOrpaMMUpPOBaHUS U METOAbl TPAHCNALUM
noMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

1. MNpenpoLueccop 1 ero 0CHOBHblE BO3MOXHOCTU. 2. Agpeca, ykasartenu, ccbinkn. AnpecHas
apugomMeTumka.

Tema 8. [iIuckpetHass MaTtemaTuka

JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

podpbeccop, a.H. (npodeccop) Ctonos E.J1. PernctpaunoHHbii Homep 1. Mpadobl. Cnocobbl 3agaHns
rpadpos. ['eomeTpuyeckas peanmsaumns rpagos. lNpumepsl 3ana4y n3 Teopum rpados. 2. Koapl.
Mpobnematumka Teopmm KoanpoBaHms. AndaBntHoe koamnposaHue. [Npobnema 0gHO3HAYHOCTH
KoguposaHus. NpedukcHble koabl. 3. Kogbl ¢ MUHMManbHOM N36bITOYHOCTLIO. 4. oMexoycTonymeoe
KoaunpoBaHue. Koabl XeMMUHra.
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Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,
MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npogeccop) MnewnHeknii H.B. , noueHT, K.H. (zoueHT) Cnoopos A.M. , npocbeccop, A4.H.
(nrPemacd) Teophsi BepOATHOCTEW U MaTeMaTuyeckasi CTaTUCTUKa

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

1. MNMoHATMe noBepuTenbHo obnactu. [LoBepUTENbHbI MHTEPBaN ANsi CPeAHEro 3Ha4YeHNs
HOpMasibHOro pacnpeneneHns npyu Hen3BecTHoOM aucnepcun. 2. Hambonee MoLHbIA KpUTEpUin
NPOBEPKM MPOCTON rMnoTesbl NPy NPoO-CTON anbTepHaTtuee: nemma HennmaHa-lvpcoHa.

Tema 10. Teopusa urp n uccnepoBsaHue ornepawumn
JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

1. KoonepartuneHble Urpsbi.

Tema 11. YucneHHble metoabl

JoMalwHee 3afaHune , NpUMepHble BONPOCHI:

1. ITepaumoHHble METObI PELIEHNS CUCTEM NNHENHBIX YypaBHeHuA. MeTtoapbl Akobu n 3elinens.
WccnepnosaHne cXxoauMOCTU B Clyyae Matpul, ¢ guaroHanbHbiM npeobnanaHveM. 2. Pa3HOCTHble
cxeMmbl Ons ypasHeHus lNyaccona. iccnenosaHme yCTOMYMBOCTY C MOMOLLBIO NPUHLIMNE MakCUMyMa.

Tema 12. MeToabl oNTMMM3aLLUN
JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

1. MeToapl pelweHns 3a8a4ym Bbinykioro NporpaMMnMpoBaHns (Ha Bblbop, HaNnpUMep, MeToL,
YCNOBHOIO rpagmneHTa, MeTon NpoekLuun rpaaneHTa, MeTon WrpadpHbIX OYHKLUNIA).

Tema 13. Bba3bl pgaHHbIX

LOMallHee 3afaHne , NPUMepPHbIE BOMPOCHI:

1. Bbibopku gaHHbix 13 Tabnuu,. Onepartop SELECT-SQL. 2. Onepauun Hag 3anucamm tabnuu,
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Kpatkuin onpoc no npoiiaeHHbIM TeMaM. Onpoc npeacTtaensieT coboi nucbMeHHyto paboTy, rae
CTYAEHTY Cny4aitHo BbinanaeT oAvH BONPOC U3 NPOrpamMMbl K FOCY1apCTBEHHOMY 9K3aMeHy Mo TeMam,
KoTopble 6binv npoiiaeHa Ao aToro MoMeHTa. CTyAeHT AOMXKEH HanncaTb BCe OCHOBHbIE MOMOXEHUS,
HeobxoOMMble A5 OTBETA HA 3TOT BONPOC.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

Mo maHHOI AMcuMnIMHE NPenyCMOTPEHO NpoBeaeHne 3a4eTa. [MpuMepHbie BONpOCh! Ans 3adyeTa -
MpunoxeHre 1. 3a4eT 3akno4aeTCs B YCTHOM OMNPOCe CTYAEHTOB MO TeMaM Kypca:

MaremaTnyeckuin aHanms

1. Teopema Beliepwrpacca o cyuwecTsoBaHuUM npenena y MOHOTOHHOW OrpaHUYeHHO
nocnenoBaTenbHOCTU.

2. Teopema Beneplutpacca 0 4OCTUXUMOCTM TOYHbBIX rpaHe HENPEpPbIBHOM Ha OTPe3ke qOyHKLMN.
3. Teopema bonbuaHo-Kowm 0 NPpoMeXyTOYHbIX 3HAYEHNSAX HEMPEPbLIBHOW Ha OTpe3Ke (PYHKLUN.
4. Teopema o cpegHem Koww (gpopmyna Kowwn).

5. OnpegneneHne paBHOMEPHO HeNpepbIBHOM doyHKLUMK. Teopema KaHTopa.

6. Mpasuno Jlonutans.

7. OnpeneneHve nHTerpana PumaHa ot pyHKUMM Ha oTpe3ke. Heobxoammoe ycrnosune
NHTErpupyemMocTu.

8. Teopema 0 cywecTBoBaHUM MHTErpana oT HenpepbIBHON Ha OTpe3ke PyHKUUN.
9. Teopema 0 cpegHeM 3HaYeHUn Onsg onpeneneHHoro nHrerpana.

10. OnpeneneHune 4ucnosoro psga. Kputepuin Kowwn cxognmocTtun paga.

11. lpu3Hak cpaBHeHNS ON15 PSOOB C HEOTPULATENIbHBIMU YNIEeHAMMW.

12. NMpunsHak Janambepa cxoQnMOCTM YCOBOro psaa.

13. PagvkanbHbii npn3Hak Kowwu cxogMMoCTX YACOBOro psaa.

14. Papn JleinbHuua.

15. [NponssoaHas No HanNpaBneHuIo.
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Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,
MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npogeccop) MnewnHeknii H.B. , poueHT, k.H. (zoueHT) Cnoopos A.M. , npocbeccop, 4.H.
(NP @e Qe BeneRiie paBHOMEPHON CXOAMMOCTY NOCNen0BaTENbHOCTM QOYHKLMIA. Kputepui

pPaBHOMEPHOW CXOOMMOCTM.

17. Teopema 0 npenene paBHOMEPHO CXOASWeEeNCcs NocnenoBaTelbHOCTN HeNnpepbIBHbIX PYHKLNIA.
18. OnpegneneHune cteneHHoro psaa. Nepeas Teopema Abens.

19. OnpepneneHne HecobCTBEHHbIX MHTErpanos. Kputepuii Kowmn cxoamMmocT MHTErpanos.

20. MNpu3aHak cpaBHEHNS AN HECOOCTBEHHbBIX MHTErPANOB OT HEOTPULLATENbHBIX (OYHKLNIA.

21. OnpegneneHne paBHOMEPHON CXOANMMOCTN HECODOCTBEHHbBIX MHTErPaNoB, 3aBUCSLLMNX OT
napameTtpa. lNpusHak BenepwTpacca.

22. ObnacTb onpeneneHns 6eta n ramMma qyHKUMiA ditnepa.

Anrebpa v reomeTpus

1. COBMECTHOCTb CUCTEM INHENHbBIX YPABHEHWIA.

2. CBs3b 06LWEr0 peleHns HEOAHOPOAHON CUCTEMBI C OOLWMM PELIEHNEM NPUBEAEHHO CUCTEMBI.
3. Teopema Kpamepa.

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

5. Yncno n-mepHbIX CTPOK (CTONOLOB) B 9KBMBANEHTHbLIX CUCTEMAX.

6. KoHeuHoMepHOe BEKTOPHOE MPOCTPaHCTBO, 6a3a 1 pa3MepHOCTb, MaTpuLa Nepexoaa oT OAHONA
6asbl K 4pyrom.

7. InHeliHble onepartopbl, MaTpuLa MMHERHOro onepaTtopa B faHHo 6a3e, CBA3b MexXay MaTpulamm
NMHENHOro onepaTopa B pa3Hbix Hasax.

8. CobCTBEHHDBIE BEKTOPDI 1 COBCTBEHHbIE 3HAYEHNS TIMHENHOrO onepaTopa B pasHbix 6a3ax.

9. EBKnnAoBO NPOCTPaHCTBO, OPTOHOPMUPOBAHHbIE 6a3bl, OPTOroHaNb-HOCTb MaTpULbl Nepexona ot
OQHOV OPTOHOPMUPOBAHHOW 6a3bl K APYroiA.

10. OpTOroHanbHble U CUMMETPUYECKME ONepaTopbl, X MaTpuLbl B OPTO-HOPMMPOBaHHO 6ase,
NieMMa 0 XapakTepuCTUYECKNX KOPHSX BELWEeCTBEHHOW CUMMETPUYECKOM MaTPULIbI.
VHdpopmatumka

. OCHOBHbIE NOHATUSA NPOLLEAYPHOr0 NPOrPaMMUPOBAHNSI.

. [onb3oBartenbckune npouenypbl Kak annapar TeXHONOrnmn NporpamMmMnpoBaHns.

. Tunbl gaHHbIX 1 MX Knaccugomkaums (Ha npumepe a3bika [lackanb).

. ANropuTMbIl BbIYMCNEHNS NOrMHYECKUX OOPMYI.

. AnropuTtMbl nomncka B NocnenoBaTebHOCTSIX.

. OnHOMpoXoaHble anropnTMbl 06 bEONHEHNS (CIUAHWS), NEPECEYEHNS 1 PA3HOCTN MaCCUBOB.
. AnropnTMbl COPTUPOBKN MACCHBOB.

. Peannsaums onepatopos 1 TUMNOB OaHHbIX CPEACTBAMU HA3KOMO YPOBHSI.

9. Cnucku, cTekn, o4epeamn U ux NnpUMeHeHme.

10. Anroput™ nonHoro nepebopa Ha NpuMepe 3a4ayn 0 NEPEeYMCNEHNN BCEX NPaBUIbHbIX
packpacok rpaga.

11. Anroputm nepebopa ¢ BO3BpaTOM Ha NpUMepe 3ahayum 0 Nepevncne-HumM BCex npasBusibHbIX
packpacok rpada.

12. Obxon nepesa "B rnybuHy" (C MCNonb3oBaHMEM CTeka) U "B WNPUHY" (C UCNONb30BaHNEM
oyepenn).

13. Anroputmbl 06paboTkn apngOMETUYECKIMNX BbIPaXXEHWIA.

14. OnpeneneHve n peannsauns OCHOBHbIX onepaunii 06paboTky TEKCTOB.

15. HaxoxneHne tekcrta pe3ynbTata onepaunn no TekKCTy ee apryMeHToB Ha npunMmepe OByx
cnocoboB BblYMCNEHUS CYMMbI HaTypalbHbIX YHXCE/.

0O NO Ok~ WN =

OndpdepeHumnanbHble ypaBHEHNS

1. YpaBHeHVs B NOMHbIX AndpdpepeHumanax. IHTerpupyowmii MHOXUTENb.
2. Teopema CywecTBOBaHNS 1 €ANHCTBEHHOCTW pelweHust 3aga4dun Koww.
3. Ocobble peleHns andodepeHUmanbHbIX YPaBHEHWUIA.

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbin Homep 969315 5AE
Crpanvua 12 s 17. 11} yLH,lf[

o



Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
A.H. (ooueHT) Nwmyxametos W.T. , npodeccop, a.H. (npodeccop) Kapuesckui M.M. ; npodeccop, 4.H. (npodpeccop) KoHHos N.B. ,
MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npodgeccop) MnewnHeknii H.B. , noueHT, k.H. (zoueHT) Cnoopos A.M. , npocbeccop, 4.H.
(npdcpedyeph GMBPErBAbHAS CUCTEMA PELLEHUI NTMHENHOMO AndodpepeHLManbHOro ypasHeHNS.

5. Meton Bapraumm NPon3BONbHbIX NOCTOSHHbIX.
6. Kpaesble 3agayn. Meton doyHkuum [purHa.
7. JInHelHble ypaBHEHNS C YaCTHbIMW MPOM3BOAHbIMY 1-ro nopsaka.

LduckpeTHas matemaTuka
1. ®dyHKkumm anrebpbl norvkn. Peanusaums doyHkumin anrebpbl nornku coopmynamm. KaHoHnyeckume
POPMbI NpeacTaBneHns PyHKUMA anrebpbl NOrn-Ku.

2. [NonHoTa 1 3aMKHYTOCTb CUCTEM QOYHKLMIA anrebpbl norukn. Kputepuidi coyHKLMOHANbHOW
MOMHOTbI.

3. Mpobnema NocTpoeHMst MUHUMaSbHbIX AN3bIOHKTUBHBLIX HOPMasbHbIX GOOPM 1 NMOAX04bl K ee
peweHuto.

4. CxeMbl U3 oyHKLMOHaNbHbIX anemeHToB B 6asuce {A, TN, HE}. 3a-naya nocTpoeHns cxem n3
OYHKUMNOHANbHbBIX 3IEMEHTOB 1 NOAX0Abl K ee pele-Huio. [MprnmMepsbl.

5. OrpaHn4YeHHO-0eTepPMMHUPOBAaHHbIE (aBTOMATHble) doyHKUMK. Cnocobbl 3aaaHms
OrpaHNyYeHHO-0ETEPMUHNPOBAHHBIX PYHKLIWIA.

6. Bbluncnumble coyHkumn. MawuHbl TeiopuHra. Teauc ToiopuHra-Hepua.

7. 'padpbl. Cnocobbl 3aaaHust rpadpos. NeomeTpuyeckas peanmaaums rpagos. Nprmepsl 3aaay 13
Teopuu rpados.

8. Kogpl. MNpobnemaTtmka Teopum koanposaHus. AngasntHoe koanposaHue. MNpobnema
0OHO3HAYHOCTM KOAMpPOBaHMS. [MpedonKCHble KOabI.

9. Koapbl ¢ MMHMManbHOM M36bITOYHOCTBHO.

10. lNomexoycTonymeoe koamposaHue. Koobl XeMMuHra.

Teopunsa BepoATHOCTEN N MaTeMaTMyeckas ctatuctmka

1. ODKBMBANEHTHOCTb aKCMOM KOHEYHOM afaNTMBHOCTM U HEMPEPBIBHOCTU aKkCMoMe
$\sigma$-anonTMBHOCTM B ONpeaeneHnmn BeposiTHOCTU Ha ByneBoii an-rebpe cobbIThiA.
2. DyHKUMSA pacnpeneneHns BeposaTHOCTEN N ee CBONCTBA.

3. HesaBncumocTb cnyyamHbiX BENMYMH; KPUTEPUIA NX HE3ABUCUMOCTMW.

4. 3akoH bonbwux Yncen Yebolwesa.

5. Ll,eHTpaanaﬂ npenenbHasa teopema aojid CyMm He3aBUCUMbIX OOMHAKOBO pacrnpeneneHHbIX
CﬂyanIHbIX BEJINYNH.

6. MNMoHsATMe noBepuTenbHOM obnactu. [JoBepuUTENbHbIA MHTEPBaN ANst CPeOHEro 3Ha4YeHus
HOpPManbHOro pacnpeneneHns Nnpu HeM3BeCTHOW ANCNEPCUN.

7. Hanbonee MOLHbIA KpUTEPWIA NPOBEPKM NPOCTON rMNOTE3bl NPY NPO-CTOM anbTepHATUBE: NeMma
HelimaHa-lupcoHa.
CuncTeMHOe 1 NprKkNafHoOe NporpaMMHoe obecneyeHre

1. Ha3HayeHmne, OCHOBHbIE YHKLMKN U CTPYKTypa OnNepaunoHHbIX CUCTEM.

2. HasHayeHune, 0OCHOBHblE (PYHKLUUN 1 CTPYKTYpa ParinoBbiX CUCTEM.

3. HasHayeHune 1 BO3MOXHOCTU TEKCTOBbIX U TMNEPTEKCTOBBIX PEOAKTO-POB.

4. Cuctembl ynpaeneHms 6asamm faHHbIX U NPUHLMNLI X paboTtbl Ha Nnpumepe MS ACCESS.
5. MNporpammHble cpeacTtsa ans paboTel B rnodanbHoi komnbtotepHoii ce-tn INTERNET.

basbl gaHHbIX K 9KCMepTHble CUCTEMDI

1. Tunbl Tabnuy. CoBMECTHOE MCMONb30BaHMe Tabnuu,.

2. lHpekcbl, X NOCTPOEHME, XpaHEHWE 1 UCMONb30BaHMe.
3. Bbibopku paHHbIx 13 Tabnuu. Onepatop SELECT-SQL.
4. Onepauun Hag 3anucsamm Tabnuu,.

SA3bIky NPOrpaMMMPOBaHNS U METOLbI TPAHCNALNN

1. A3bIkK, rpamMMaTrkn 1 nx knaccudpmkauns. NMpumepbl KOHTEKCTHO-CBOOOAHBIX FrpaMMaTuK.
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Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,
MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npodgeccop) MnewnHeknii H.B. , noueHT, k.H. (zoueHT) Cnoopos A.M. , npocbeccop, 4.H.

(NPRhdqEamSITataas pPMETUYECKUX BbIPaXEHWUIA.
3. Knaccbl. CBoiicTBa 1 MeTOAbI, 3alMTa 9NEMEHTOB knaccoB. Co3aaHne n yHUYTOXeHNE 0O BEKTOB.
4. YnpasneHve guHamMnyeckom namaTblio.
5. TexHonornsa cospaHmsa nporpamm 1 KOMnIekcos. BudyanbHoe nporpamMmmpoBaHue.
6. [Npenpoueccop 1 ero 0CHOBHbIE BO3MOXHOCTW.
7. Appeca, ykaszatenu, ccbiiku. AopecHas apugomeTmka.

YpaBHeHNs MatemMaTn4eckomn omsnkin

1. Knaccudpukauus nuHenHbIx gudpdpepeHumnanbHbIX YpaBHEHUI BTOPOro nopsaka ¢ YacTHbIMU
NPOV3BOAHBIMUA N MPUBELEHNE UX K KAHOHUYECKOMY BU Y.

2. BbiBOA ypaBHeHMs TennonpoBOaHOCTMW.

3. 3apaya Koww ans ypaBHeHns konebaHuii cTpyHbl. @opmyna Janambepa.

4. PelweHve nepBoi Kpaeson 3aa4n onsd 04HOPOOHOro ypaBHEHUS KonebaHwi CTPYHbl METOOOM
pa3neneHnda nepemMeHHbIX.

5. TpuHUMI MakcnMyma 1 Teopema eaMHCTBEHHOCTU PeLleHNs NepBoi KpaeBor 3aayv s
ypaBHEHWS TennonpoBoAHOCTH.

6. MpuHUMN Makcmyma ons rapMOHUYECKUX (PYHKLMIA U CNeacTBUS U3 He-TO.

7. Teopembl eAUHCTBEHHOCTN pelweHnsa 3agayn dupuxne v 3agadn Heimana ong ypaBHeHMS
Jlannaca.

MeTtoobl onTuMmM3saumnm

1. MNocTaHoBKa 3a4a4v NMMHENHOro NPorpaMMnpoBaHuns. loes cumnnekc-Horo metoga. Anroputm
CUMMNNEKCHOro Metona.

2. I'Iplee,u.eHme 3a4a4n NMHENHoro nporpamMmMmnpoBaHmns K KaHOHU4YeCKOMy B aY. MeTton
OOMOJIHUTENbHbIX NepeMEHHbIX N METOL UCKYCCTBEHHbIX NEPEMEHHDbIX.

3. MNocTaHoBka 3a4ayu BbiNykoro nporpammupoBanns. OnpeaeneHne n npuMepsbl BbiMyKIblX
MHOXECTB M BbINYK/bIX OYHKLMIA. BbiNyKnocTb 1 3aMKHYTOCTb Jleberosa MHOXeCTBA BbIMyK/10iA
oyHKLUMK. ["paaneHTHOE HEPABEHCTBO OIS BbIMyKbIX OYHKLUMIA. DKCTpeMasnbHble CBOMNCTBA
BbINYK/bIX CRYHKLMIA (Teopema O rnobanbHOM 1 TIoKanbHOM MUHUMYME).

4. MeTonbl 6€3yCNOBHOM MUHMMMN3ALMN BbINYKbIX (PYHKLUMIA (METOL HAUCKOPeWLero cnycka, Meton
MOKOOPAMHATHOrO cnycka, Meton HbloToHa).

5. MeTonbl pelweHnst 3aaa4m BbINyKIoro NporpaMMmnpoBaHust (Ha Belbop, HanpuMmep, MeToq
YCNOBHOr0 rpagmeHTa, MeTod Npoekunn rpagmeHTa, MeToL WpadoHbIX OYHKLNIRA).
Teopwus nrp n uccnegosaHve onepaummn

1. MHorokputepuanbHas onTuMn3aums.
2. MatpuyHble urpbi.
3. KoonepartueHble urpbl.

YncneHHble meTobl

1. Anre6paw+eCKoe MHTEpnonmnpoeaHue. ViccnepoBaHue cyuwecTBoBaHNA N e AMHCTBEHHOCTU
MHTEepnondaunoHHOro noimHoma. MHTepI'IOJ'ISILl,I/IOHHbIVI NOJINHOM ﬂarpaHxa. OueHka ocTaToyHOro
YJieHa.

2. NIHTepnonsiuMoHHble KBaapaTypHble doopMyibl. KBaapaTypHble (0OpMy/bl HAUBbICLIEH
anrebpanyeckoit CTeNeHN TOYHOCTMW.

3. MeTopn Maycca peleHns CUCTEM NIMHEHbIX YypaBHeHUIA. MpumeHeHne meToaa Maycca K
BbIYMCNIEHNIO OnpenennTens n obpaTHon MaTpuLbl.

4. NTepauMoOHHblE METObI PEWEHUS CUCTEM NIMHENHBIX ypaBHeHMA. MeToabl Akobu n 3einaens.
WccnepoBaHmne cxoouMOCTU B Clyyae MaTpuL, ¢ AmaroHanbHbiM npeobnanaHmem.

5. Pa3HOCTHblE CXeMbl Ons ypaBHEHUA nyaCCOHa. WccneposaHue yCTOVIHVIBOCTVI C NOMOWbHKO
npuHUunna MmakCnmyma.
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Mporpamma ancumnnuHbl "dyHaamMeHTanbHble BONPoCch! npuknagHon matematukn"; 01.03.02 MNprknagHas matematunka n nHopMaTtunka;
IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,
MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npodgeccop) MnewnHeknii H.B. , poueHT, k.H. (zoueHT) Cnoopos A.M. , npocbeccop, 4.H.

(npfoicoOe RoBPREI NNTEpaTypa:

1. MNpueanos V./N. BeeneHne B Te0OpUo OYHKLMIA KOMMNIEKCHOrO nepeMeHHoro. - Cl6.: Jlanb, 2009. -
432c

9BC "MNaHb": http://e.lanbook.com/books/element.php?pl1_id=322

2. Pynpik B.M. JlnHeiinas anrebpa: YuebHoe nocobue / .M. Pyabik. - M.: HALL UH®PA-M, 2014. -
318 c.- ISBN-online: 978-5-16-101538-4.

http://znanium.com/bookread.php?book=460611
3. TpeHoruH B. A. ObbIkHOBEHHbIE AndpdhbepeHUmnanbHble ypaBHeHus. - M. duamatnut, 2009. - 312c¢.

9bC "TaHb": http://e.lanbook.com/books/element.php?pl1_id=2341

4. .Wnpses A. H. BepoaTtHocTb - 1. - [B 2-x kH.] / A. H. lLInpses.?Mocksa: MLUHMO, 2007. - 552 c.
9b6C "TaHb": http://e.lanbook.com/books/element.php?pl1_id=9448

5. Baxeanos H.C., Xugkos H.[1., Ko6enbkos .M. YncneHHblie metoapl. - M.:BrHom. JTabopatopus
3HaHuin, 2012. - 636 C.

http://e.lanbook.com/books/element.php?pl1_id=4397

6. Cyxapes A.l'., Tumoxos A.B., ®enopos B.B. Kypc metonos ontummnaauuu. - M.: duamartnut, 2011.
- 384c. URL: http://e.lanbook.com/books/element.php?pl1_id=2330

7. VinbnH A.M. YpaBHeHUs MaTeMaTnyeckoin domamnkn: yuebHoe nocobue. - M.: duamatnmt, 2009. -
192 c.http://e.lanbook.com/view/book/2181/

8. MHdbopmartmka: YuebHoe nocobue / Mog pen. b.E. OonHuoea, A.H. PomaHosa. - 2-e 13a.,
nepepab. n gon. - M.: By3osckuii yauebHuk: HALL MHdgopa-M, 2012. - 410 c.: 70x100 1/16. (nepenner)
ISBN 978-5-9558-0230-5, 2500 k3.

http://www.znanium.com/bookread.php?book=263735

9. lnHeitHas anrebpa: Teopust U NpuknanHble acnekTbl: Y4yebHoe nocobue / I'.C. lWeBuos. - 2-e n3g.,
ucnp. u gon. - M.: Maructp: UH®PA-M, 2010. - 528 c. URL:
http://znanium.com/bookread.php?book=203776

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

11. Morunes, A. B. Metoabl nporpammupoBaHms. KomnbloTepHble Bolumcnenus / A. B. Morunes, J1.
B. Nuctposa. ? CI6.: EXB-MeTtepbypr, 2008. ? 320 c. URL:
http://znanium.com/bookread.php?book=350418

7.2. lononHutenbHasa nuteparypa:
1. WepcTHes, AHaTonuin Hnkonaesuy (4-p oms.-mart. Hayk ; 1938 -) .

KoHcnekT nekumin no MatemMatnyeckomy aHanuay [TekcT: anekTpoHHbIn pecypc] / A. H. WepcTtHes .?
N3gn. 5-e .? OnekTpoHHble AaHHble (1 dpann: 2,66 M6) .? (KasaHb : KasaHckuin rocyaapCTBEHHbIN
yHuepcuteT, 2009) .? 3arn. ¢ akpaHa .? Pexum gocTyna: OTKpbITbIA .7 <U

2. NHdbopmatmka: Kype nekuuia. YyebHoe nocobue / E.J1. 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 co3naHns npunoxeHnii 6a3 fgaHHbIx [TekcT:
9NEKTPOHHbIV pecypc]: yuebHo-MeToany4eckoe nocobue / Yctioroa B.H.; KazaH. roc. yH-T, dPak.
BbIYMCI. MATeEMATMKK 1 knbepHeTunkn, Kad. cuctem. aHanusa n MHGOpPM. TexXHONorui,
2010.?739nekTpoHHble AaHHble (1 dpaiin: 3,04 M6)

http://libweb.ksu.ru/ebooks/09-IVMIT/09 104 _2010_000117.pdf

4. KonobawkwnHa J1.B. OcHoBbl Teopum urp. M.: BuHom. JTabopatopus 3HaHuii, 2011. - 164 c.
http://e.lanbook.com/books/element.php?pl1_id=4406
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IOLEHT, K.H. (BoueHT) Byxapaes H.P. , npodeccop, a.H. (npodbeccop) Daytos P.3. , noueHT, k.H. (aoueHT) EHnkees A.W. , npogeccop,
I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,
MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npodgeccop) MnewnHeknii H.B. , poueHT, k.H. (zoueHT) Cnoopos A.M. , npocbeccop, 4.H.

(MPSPRGANSERES A NMynun C.A. Apxutektypa OBM. - M.: UHOPA-M, 2013. - 384 c.
9BC "3HaHuyM": http://znanium.com/bookread.php?book=375092

7.3. UHTepHeT-pecypcChl:

Bnbnnoteka nHTEpHeT-pecypcos - http:/engenegr.ru

Bubnunoteka nHTEpHET-pecypcos - http://techlibrary.ru

NHTepHeT-nopTan obpasoBatenbHblx pecypcos no UT - hitp://www.intuit.ru
lMopTan matemaTnyeckmx MHTEPHET-Pecypcos - hitp://www.math.ru/

lMopTan pecypcos no matemartuke, anroputmuke n UT - http://algolist. manual.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve gncunnnvHbl "®yHaameHTanbHble BONPOChI NPUKNaaHOM MatemMatukmn" npegnonaraet
NCMONb30BaHNE CNenyoWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

Nekummn no gucumnavHe NPOBOAATCS B ayAUTOPMUN, OCHALEHHOW OOCKOW U MENOM(MapKEPOM).

Mporpamma coctaeneHa B cootBetcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHuto 01.03.02 "MpuknagHas matemarmka n nHdopmatmka" n npouno NoaroTosku
CuncTeMHOE NporpamMMmpoBaHue .
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I.H. (noueHT) Mwmyxametos W.T. , npodpeccop, A.H. (npodbeccop) Kapyesckuit M.M. , npodeccop, a.H. (npodeccop) KoHHos U.B. ,
MankpaTosa O.B. , 3aBenyowwnii kapenpoit, o.H. (npodgeccop) MnewnHeknii H.B. , poueHT, k.H. (zoueHT) Cnoopos A.M. , npocbeccop, 4.H.

(npodpeccop) Ctonos E.JI.

ABTOpP(bI):
Haytos P.3.

Kapuesckun M.M.
Cwnpopos A.M.

MnewwuHcknin H.B.
KonHoB .B.

Cronos E.J.

byxapaes H.P.

EHnkees A.N.

MaHkpatosa O.B.

MwmyxameTos L. T.

n n 201 .

PeueHseHT(bl):

" n 201

r.
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