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O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , Mankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekunin H.B. , noueHT, K.H. (poueHT) Cugopos A.M. ,

npddporqammynaeroensepiiiengsdapabdoTan(a)(n) ooUeHT, K.H. (BoueHT) byxapaes H.P. kacbenpa
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KonHoe V.B. HNL ®yHpnameHTanbHas n npuknagHas nHdopmatmka HCTUTYT BIYMCINTENBHOM
MaTeMaTuky 1 MHGOPMaLMOHHbIX TexHonorui , lgor.Konnov@kpfu.ru ; MNMaxkpaTtosa O.B. ;
3asenyownn kagpenpon, a.H. (npogoeccop) NMnewnHekuin H.B. Kadenpa npvknagHom MmatemMaTukm
oTAeneHune npuknagHom matematmkm n nHgoopmatukm , Nikolai.Pleshchinskii@kpfu.ru ; ooueHT, K.H.
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NHpopMaTUKM N MHOOPMALIMOHHbBIX TexHonorui , 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 aucuunnnHa BkntodeHa B pasgen " ®TO.6.1 dakynbTaTMBHbIE ANCLMNANHBI"
OCHOBHOI obpa3zoBartenbHo nporpammel 01.03.04 MNpuknagHas matematuka n OTHOCUTCS K 6a30BOiA
(obwenpodpeccrnoHanbHom) yactn. OcBamBaeTcs 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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(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)

KoHHoB B, I'Inul(lna'mna QB | 3asenyoui Kadpenpoia, o (nlnndlfmr*r\np) OnewuHckuia HB _noueHT K. H ('ﬂ‘nI_I‘ﬁl-lT) (‘mgnpnn A M.,
npode¢cop, 4k ec TonoB E.J. PacwucpoBka
CNocobHOCTb K pa3paboTke anropnTMMUYECKUX U NPOrPaMMHbIX
peweHnin B 06nacT CUCTEMHOrO 1 NPUKNaLHOro
OMK-3 NPOrpamMMnNpoBaHNs, MaTeMaTn4eckmx, NHJPOPMALIMOHHbIX 1
NMUTALIMOHHbIX MOLENEeN, CO30aHNI0 MHAPOPMALIMOHHbIX
(npodheccunoHanbHble 6 7 06
KOMMETEHLINN) pecypcoB rnobasnbHbIX ceTen, 0bpas3oBaTeNbHOro KOHTEHTA,
NpuKnagHbix 6a3 JaHHbIX, TECTOB U CPEACTB TECTMPOBAHUS
CUCTEM 1 CPeLCTB Ha COOTBETCTBME CTaHAapTaM U UCXOOHbIM
TpeboBaHNAM
CnocobHOCTb pelaTb CTaHOapTHble 3aaayun
OrMK-4 I'IpOC*)eCCI/IOHaanVOVI AEATENbHOCTN 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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(oueHT) Byxapaes H.P.
O.H. (JJ,OLI,eHT) |/|LLIMyxaMeTOB LW.T.

, podpeccop, a.H. (npocpeccop) Haytos P.3. , 3aBenyowmin kagpenpon, K.H. (BoueHT) EHnkees A.N. ,
, ipogoeccop, O.H. (npodpeccop) Kapuesckui M.M. |

npodpeccop,
rNaBHbIA HAYYHbIV COTPYAHMK, O.H. (Mpogheccop)

KoHHge B MNaukparosa QB ann'ﬂymu wia kachenpoid _n.H_(npocheccop) Mnewunckuia HB nouent k. u (nouedt) Cunopos A M. |
rlpoqaaccop, ;1 H. (npocpeccop) Cronos E.J1. Bugbl n yachbl
A TBl,
Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")v;lr;;v;“b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
lMncbMeHHoe
4 [Tema 1. Anre6pa u 8 1-0 3 0 0 nomatiHee
reomeTpus 3apaHuve
Tema 2. CuctemHoe v lMncbmeHHoe
npuknagHoe nomauwHee
2. -4
nporpamMmmHoe : : : 0 0 3agaHue
obecneyeHne
Tema 3. KoHTponbHas
3. [MatemaTtunyeckuii 8 5-6 3 0 0 pabota
aHanus
Tema 4 lMncbmeHHoe
) nomatHee
4. |OndopepeHumanbHble 8 7-8 3 0 0 3anaHme
ypaBHEHUS
lMncbMeHHoEe
oMallHee
. [Tema 5. NH mMaTuk -1 A
5. [Tema 5. ViHcbopmaTmka 8 9-10 3 0 0 3anaHme
Tema 6. YpaBHeHus Egﬁzmﬁ::oe
6. [MaTeMatun4eckom 8 11 3 0 0 3anaHme
don3nNKn
Tema 7. SA3bikn Egﬁ;mﬁ:goe
7. [nporpamMmmnpoBaHmns u 8 12 3 0 0 3anaHme
MeTodbl TpaHCcnAUMmn
lMncbmeHHoe
Tema 8. IuckpertHas MallH
8_ea8,£|,cpea 8 13 3 0 0 noMallHee
maTtemaTuka 3agaHue
Tema 9. Teopus MNucbmeHHoe
BEPOSATHOCTEN U 14 JomatiHee
9. maTtemaTunyeckas 8 3 0 0 3afaHue
cratucTuka
Tema 10. Teopus urp un ;Iglszmﬁ::oe
10.|uccneposaHue 8 15 3 0 0 3anaHne
onepauui
KoHTponbHas
Tema 11. YucneHHble
11. METOLb! 8 16 4 0 0 paboTta
lMncbmeHHoe
12 Tema 12. MeTtoapl 8 17 3 0 0 nomalHee
onTMMmM3auunm 3agaHue
MNucbmeHHoe
oMallHee
13.[Tema 13. basbl aHHbIX 1 A
3.[Tema 13. basbl ga 8 8 3 0 0 3anaHme
PernctpaunoHHbIn HoMep BAEKTPOHHELIH
Bl VHHBEPCHTET
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
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KoHHoe 4B I'Im-u(na'mna QB | ann'ﬂymu WA vnrlhnn QlA,_0.H ( nrfmr*r\np) OnewuHckuia HB _noueHT K. H ( nunu-r) (‘mgnpnn ALN. ,
npoqaaccop, LLH. (npodpeccop) Cronos E.N, Bugbl n yachbl
A TBl,
Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA paborbl

Tema . Itoroeas 8 0 0 0 3aver

doopma KOHTpoOns

NToro 40 0 0

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. Anre6pa v reometpus
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

1. COBMECTHOCTb CMCTEM NIMHENHbIX ypaBHEHWIA. 2. CBS3b 00Wero pelweHns HeoAHOPO4HOW
CUCTEMbI C 06WKMM pelueHnem npmeeaeHHon cuctembl. 3. Teopema Kpamepa. 4. JluHeliHas
3aBMCMMOCTb CUCTEM N-MEPHbIX CTPOK (CTON6LOB). 5. Y1Cno n-MepHbIX CTPOK (CTON6LOB) B
9KBMBANEHTHbIX cuctemax. 6. KoHe4YHOMepHOe BEKTOPHOE NPOCTPaHCTBO, 6a3a 1 pasMepHOCTb,
MaT-puua nepexoaa OT oAHo 6asbl K Apyroi. 7. JInHeiHbie onepaTopbl, MaTpuLa NMMHENRHOro
onepaTtopa B AaHHON 6a3se, CBSA3b MeX Ay MaTtpuuammn NMHERHOro onepaTopa B pasHbix 6asax. 8.
CobcTBEHHbIE BEKTOPbI U COOCTBEHHbBIE 3HAYEHUS NMMHENHOrO oneparTopa B pa3Hbix 6a3ax. 9.
EBKNMOoOBO NPOCTPaAHCTBO, OPTOHOPMUPOBaHHbIE 6a3bl, OPTOroHaNb-HOCTb MaTpULbl Nepexona ot
OQHOV OPTOHOPMUPOBAHHOW 6a3bl kK apyroi. 10. OpToroHanbHbIE N CUMMETPUYECKUE ONepPaTopbl, NX
MaTpuLbl B OPTO-HOPMMPOBAHHOM H6ase, NeMMa 0 XxapakTepUCTMYECKMX KOPHSX BELLECTBEHHOW
CUMMETPUYECKON MaTpuLbl.

Tema 2. CucteMHOe U NpuKnagHoe NnporpammHoe obecrneyeHne
JNIeKLMoHHOoe 3aHsiTne (3 4aca(os)):

1. HagHayeHme, OCHOBHbIE GOYHKLINMN U CTPYKTYpa OnepaumoHHbIX CUCTEM. 2. HasHaveHme,
OCHOBHbIE GOYHKLNKN K CTPYKTYpa painosbix cuctem. 3. HasHayeHne 1 BO3MOXHOCTU TEKCTOBBIX U
rMNepTEKCTOBbIX peaakTo-poB. 4. CucteMbl ynpaeneHns 6asamm OaHHbIX U NPUHLMMBI X paboTbl Ha
npumepe MS ACCESS. 5. MNMporpamMmHble cpeactea anst pabotbl B rnobanbHON KOMMbIOTEPHO ce-Tu
INTERNET.

Tema 3. MaTemaTnyeckum aHanms
NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

1. Teopema Benepltpacca o cywecTsoBaHuM npenena y MOHOTOHHOW OrpaHUyeHHOM
nocnenosarenbHOCTU. 2. Teopema BenepwTpacca 0 4OCTUXUMOCTU TOYHbIX FPaHen HernpepbiB-HOM
Ha oTpe3ke pyHkumnn. 3. Teopema BonbLaHo-Kown 0 NPOMEXYTOYHbIX 3HAYEHUSIX HeNpepbIB-HOM Ha
oTpeske chyHkuuu. 4. Teopema o cpenHem Koww (gpopmyna Kowwn). 5. OnpeneneHme paBHOMEPHO
HenpepbliBHOM (pyHKUMK. Teopema KaHTopa. 6. MNpasuno Jlonutans. 7. OnpeneneHne nHrerpana
PumaHa ot coyHKLMK Ha oTpe3ke. Heobxoaun-moe ycnosme nHterpupyemocTu. 8. Teopema o
CylLeCTBOBaHUN UHTErpana OT HenpepbIBHOW Ha oTpe3ke hyHKumn. 9. Teopema o cpetHeM
3HaveHun gns onpegeneHHoro nHterpana. 10. OnpegeneHune yncnosoro psga. Kputepuin Kowwm
cxoammocTu paga. 11. NpusHak cpaBHeHUS ons psaaoB ¢ HeoTpuuatenbHbIMU YneHamm. 12.
MpusHak Janambepa cxoomMocTy 4mcnoBoro psaa. 13. PagnkanbHblil npuaHak Koww cxoanmMocTtu
yucnosoro psga. 14. Pag NeiibHuua. 15. NpounasogHasa no HanpasneHuto. 16. Onpepenexune
paBHOMEPHOW CXOAUMOCTM NOoCNefoBaTeNnbHOCTU QOYHK-LMA. KpuTepuin paBHOMEPHO CXOAUMOCTMW.
17. Teopema 0 npenene paBHOMEPHO CXOASWeENCs NocnenoBaTelbHOCTN HeNnpepbIBHbIX PYHKLNIA.
18. OnpegneneHune cteneHHoro psaa. Nepeas Teopema Abens. 19. OnpeneneHne HeCoHCTBEHHbIX
nHterpanos. Kputepuin Koww cxoan-moctn nHterpanos. 20. lNMpunsHak cpaBHeHUs ons
HEeCOBOCTBEHHbIX MHTErPaNoB OT HEOTPULA-TENbHbBIX YHKUMIA. 21. OnpeaeneHne paBHOMEPHON
CXOOMMOCTM HECODCTBEHHBIX MHTErPanoB, 3aBnCALWMX OT napameTpa. MNMpuaHak Beliepwrtpacca. 22.
ObnacTb onpeneneHns 6eta n ramma cpyHkunid diinepa.

Tema 4. OucdbcpepeHumanbHbie ypaBHEHUSA
JNeKLMoHHOoe 3aHsitne (3 4aca(os)):

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

PernctpaunoHHbIn HoMep 5AE
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , MNankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekunin H.B. , noueHT, K.H. (poueHT) Cugopos A.M. ,

npotbef prmpAEHNEPBeToIm o rmadhepeHumnanax. VIHTerpupylowmm MHOXUTENb. 2. Teopema
CyLWEeCTBOBaHUSA N €OMHCTBEHHOCTM peweHns 3anaqun Kown. 3. Ocobble peweHns
angodpepeHumanbHbIX ypaBHEHUA. 4. DyHOaMeHTanbHas cuctemMa peweHnin MIMHENHOro
AngpgoepeHLmanbHOro ypasHeHus. 5. Meton sapuaumy npon3BosibHbIX MOCTOSHHBIX. 6. Kpaesble
3apadn. Meton dpyHkuum 'puHa. 7. JInHenHble ypaBHEHUS C YACTHbIMU MPON3BOAHbLIMA 1-r0
nopsaka.

Tema 5. UHdpopmMaTHKa
NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

1. OCHOBHble NOHATUS NpoueaypHOro nporpamMmmmposaHus. 2. lNonb3oBaTtenbckme npouenypbl Kak
annapar TEXHONOrmu nNporpammm-posaHns. 3. Tunbl gaHHbIX U UX Knaccudurkaums (Ha npumepe
a3bika [lackanb). 4. ANropnTMbl BbIMUCNIEHUS NOrMYeckux doopmyn. 5. Anropntmbl noncka B
nocnenoBatenbHOCTAX. 6. OQHONPOXOAHbIE anrOPUTMbl 00 bEANHEHNS (CINSHNS), NEPECEYEHUS U
pPa3HOCTN MacCuBOB. 7. ANropuTMbl COPTUPOBKU MaccumBoB. 8. Peanusaumsa onepaTopos 1 TUNOB
JNaHHbIX cpeacTsamMy HU3KOro ypoBHs. 9. Cnuckn, cTekn, oyepeam un nx npumeHeHne. 10. Anroputm
nonHoro nepebopa Ha NpuMepe 3anayn 0 NEPEYNCIEHM BCEX NPABUbHbBIX packpacok rpadga. 11.
Anropuntm nepebopa ¢ BO3BpaATOM Ha NPUMepPe 3aayun 0 NEPEUNCNe-HNM BCEX MPaBUSIbHbBIX
packpacok rpada. 12. Obxon oepesa "B rnybuHy" (C ncnonb3oBaHWeM cteka) 1 "B WnpuHy" (¢
ncnonb3oBaHnem ovepenn). 13. AnropmTmbl 06paboTkn apMPMETUHECKNX BbIpaXeHNiA. 14.
OnpepneneHne 1 pean3auns OCHOBHbIX onepauunii 06pabotkm TekcToB. 15. HaxoxaeHwe Tekcta
pesynbTata onepauuy no TeKCTy ee apryMEeHTOB Ha NpMMepe ABYX CNOCOOOB BbIMMCNEHUS CYMMbI
HaTypasbHbIX Ynucen.

Tema 6. YpaBHeHMs maTemaTtuyeckoun cousnku
JNIeKLMoHHOoe 3aHsiTne (3 4aca(os)):

1. Knaccungpukaums nuHenHblX angpdpepeHumanbHbIX ypaBHEHUI BTOPOro nopsiaka ¢ YacTHbIMU
NPOW3BOAHBIMU U MPUBELEHME UX K KAHOHMYECKOMY BU-Ay. 2. BbiBOL ypaBHeHUS
TennonpoeoaHocTn. 3. 3agaya Kowwn ons ypasHeHust konebaHuin ctpyHbl. @opmyna anambe-pa. 4.
PeweHne nepBoli kpaeBor 3anayn Ans OGHOPOLHOMO YpaBHEHWS Kone-6aHuii CTpyHbl METOAO0M
pasgeneHns nepeMeHHbix. 5. NpuHumnn makcumyma n Teopema eaMHCTBEHHOCTU pPeWeHNs NepBom
KpaeBow 3a4a4un Ans ypaBHEeHUs TenionpoBoaHOCTU. 6. NpuHLMN MakcuMyma os1s rapMOHNYECKUX
GOYHKUNA 1 cnefacTBms U3 He-ro. 7. TeopeMbl eAMHCTBEHHOCTU pelleHns 3anadn Jupuxne v 3agayv
Helima-Ha ons ypaBHeHus Jlannaca.

Tema 7. S13bIKu NporpammmpoBaHUs U MeTOoAbl TPAHCNALUN
JNleKLMoHHoe 3aHsitue (3 4aca(os)):

1. A3bIkK, rpaMMaTkun 1 nx knaccudpmkaums. NpuMepbl KOHTEKCTHO-CBOOOAHBIX FpamMMaTuk. 2.
TpaHcnauusa apudmeTnyeckmx BoipaxeHuin. 3. Knaccol. CBONCTBA M METOAbI, 3aLUNTA SNIEMEHTOB
knacco. Co3naHue 1 yHu4ToXeHne o6 bekToB. 4. YNpaBneHne AuHaMmM4eckor namsTboio. 5.
TexHonorus cosgaHns nporpamMm 1 KOMnnekcos. BudyanbHoe npo-rpaMmmmnpoBaHue. 6.
[Mpenpoueccop 1 ero 0OCHOBHbIE BO3MOXHOCTW. 7. Agpeca, ykasartenu, ccbinku. AgpecHas
apugomMeTumka.

Tema 8. [iIuckpetHast MaTemMaTuka
JNeKLMoHHoe 3aHsiTne (3 yaca(os)):

1. ®dyHKUMKM anrebpbl norvkn. Peannaaums dyHkumid anrebpbl nornkn doopmynamm. KaHoHn4eckue
oopMbl NpeacTaBneHns PyHKUMiA anredbpbl norn-kun. 2. NonHoTa 1 3aMKHYTOCTb CUCTEM (PYHKLINIA
anrebpbl norukn. Kputepuin pyHKLMOHaNbHOM NonHOTLI. 3. MNpobnema NocTpoeHns MUHUMaNbHbIX
O3 BIOHKTMBHBIX HOpManbHbIX OOPM 1 Noaxoabl Kk ee pelweHunto. 4. Cxembl N3 PyHKLUNOHANbHbIX
anemeHTOB B 6asuce {1, U1, HE}. 3a-naya nocTpoeHns cxeM n3 oyHKLUMOHANbHbIX 3NIEMEHTOB U
nooxonbl kK ee pewe-Huto. MNpumepsbl. 5. OrpaHNYeHHO-AETEPMUHNPOBAHHBIE (AaBTOMATHbIE)
doyHKUMK. Cnocobbl 3aaaHns OrpaHNYeHHO-0ETEPMUHNPOBAHHBIX OYHKUMIA. 6. Belumcnnmbie
dyHKUMn. MawwnHbl TetopuHra. Tesnc TetopuHra-Yepua. 7. 'padpbl. Cnocobbl 3anaHus rpadoos.
["leomeTpuyeckasn peanusauuns rpa-gos. [pmumepbl 3aga4 n3 teopuu rpados. 8. Koabl.
Mpobnematmka Teopunn KoaMpoBaHns. AnchaBuTHoe KoampoBa-Hue. Npobnema 0gHO3HAYHOCTH
KoompoBaHus. MpedomkcHble koapl. 9. Koabl ¢ MUHUMaNbHOM n36bITo4HOCTbIO. 10.
[MomexoycTonymeoe kogmposaHune. Koabl XeMMuHra.

Tema 9. Teopns BepoOATHOCTEN U MaTeMaTMYeCcKasa CTaTUCTUKA
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , Mankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MnewmHekuin H.B. , noueHT, K.H. (poueHT) Cugopos A.M. ,

Npoth BB ENIEPIRSTTR) &RCIW8M-ROHEYHOM afONTUBHOCTY U HENPEPbLIBHOCTU akCUoMe
S\sigma%$-anouTMBHOCTY B onpeneneHnn BepoaTHOCTU Ha ByneBon an-rebpe cobbitun. 2. dyHKUNS
pacrnpeneneHns BeposTHOCTEN 1 ee CBONCTBA. 3. He3aBNCMMOCTb Cly4YarHbIX BEJIMYUH; KPUTEPUIA
NX He3aBMCMMOCTW. 4. 3aKoH Banblmx Ynucen Yeboiwesa. 5. LieHTpanbHas npenenbHas teopema ans
CYMM He3aBMCUMbIX OANHAKOBO pacnpeneneHHbIX ClyYyanHbiX BENNYnH. 6. [NoHaTne noBepuTenbHOM
obnacTtu. [loBepuTenbHblil MHTEpBan AN CPeLHEr0 3HAYEHNS1 HOPMasIbHOrO pacnpeaeneHns npu
HEen3BeCcTHOW aucnep-cun. 7. Hanbonee MOLWHBIA KpUTepUiA NPOBEPKM NPOCTON rMnoTe3bl Npu
npo-cTon anbTepHaTuee: nemma HemaHa-lNmpcoHa.

Tema 10. Teopusa urp n uccnepoBsaHue ornepawumn

NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

1. MHorokputepuanbHas ontummnaaums. 2. MatpudHble urpbl. 3. KoonepatueHble Urpbl.

Tema 11. YucneHHble MeToAabI

JNNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

1. Anrebpanyeckoe uHTepnonuposaHue. iccnenosaHne CywecTBOBaHNS Y €QUHCTBEHHOCTU
WHTEPNONASLNOHHOrO NonvHoMa. VIHTepnonsaumMoHHbln nonn-Hom JlarpaHxa. OueHka octaTto4yHOro
uneHa. 2. MlutepnonaunoHHble kBaapartypHble doopmMynbl. KBaapartypHble oop-Mysibl HavBbICLLEN
anrebpanyeckon cteneHn To4HocTu. 3. MeTon [Naycca peweHns CMCTEM IMHENHbIX YPaBHEHWIA.
MpumeHeHne MeToaa Maycca K BblYMCNEHMIO onpeaennTens n obpaTtHoi matpuubl. 4.
NTepaumoHHbie METObI PEWEHNS CUCTEM NINHENHBbIX ypaBHeHW. MeTo-abl kobn n 3enaens.
VccnepnoBaHmne cxoomMmMocTu B ClyYae MaTpuL C Anaro-HanbHbiM npeobnagaHnem. 5. PasHoCcTHble
cxeMmbl Ons ypasHeHus lNyaccoHa. lccnenoBaHve ycTon4m-BOCTM C MOMOLLLIO MPUHLMMNA MaKCMyMa.

Tema 12. MeToobl ONTUMU3ALUN
JNIeKLMoHHoe 3aHsitue (3 yaca(os)):

1. lNocTaHoBKa 3a8a4m NUHENHOro nporpamMmmpoBaHus. oes cumnnekc-Horo metoga. AnropuTm
cuMnnekcHoro metoda. 2. lNpreegeHve 3agaydn NMHENHOrO NPOrPaMMUPOBAHNS K KAHOHNYECKOMY
Buay. Meton OONONHUTENbHbBIX NEPEMEHHbIX 1 METOL UCKYCCTBEHHbIX Nepe-MeHHbIX. 3. [locTaHoBKa
3a[a4u BbiNyknoro nporpammuposaHus. OnpegeneHne n npuMepsbl BbiMyKbIX MHOXECTB U
BbINYKJIbIX CRYHKLMIA. BbiNnyknocTb 1 3aMKHY-TOCTb JleberoBa MHOXeECTBA BbINyKIOM OYHKLMN.
["pagveHTHOe HepaBEHCTBO ONS BbIMyK/bIX OYHKUUA. DKCTPEeMasibHble CBONCTBA BbINyK/IbIX
oyHKLMIA (Teo-pema o0 rnobanbHOM 1 NoKanbHOM MUHUMYME). 4. MeToabl 6€3yCnoBHON MUHMU3ALUN
BbIMYK/bIX PYHKUWUIA (METOL HAUCKOPEMLWEero cnycka, MeTod noKoopANHATHOro cnycka, MeTo,
HbloToHa). 5. MeToabl pelweHns 3aaaym Bbinyknoro NporpaMMMpoBaHns (Ha Belbop, HanpuMep,
MeTo[ YCNIOBHOroO rpagveHTa, MeTo Npoekumm rpagneHTa, MeTon WrpadHbIX PYHKLNNA).

Tema 13. basbl AaHHbIX
JNeKuNoHHoe 3aHsiTne (3 yaca(os)):

1. Tunbl Tabnuy. CoBMECTHOE Ucnonb3oBaHne Tabnuu,. 2. VIHOekcbl, nx NOCTPOEHNE, XpaHeHne 1
ncnonb3osaHue. 3. Boibopkun aaHHbIx n3 Tabnuu. Onepatop SELECT-SQL. 4. Onepauunun Hag
3anucsamm Tabnuu,.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)

Buaobi
N Pasznen Cemect Hepens | camocTosiTenbHon [TpyAo0eMKOCTb :;%%’::L:g:;gzg;
AvcumvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYOEHTOB P
noaroToBkK
4 |Tema 1. Anre6pa u 8 1.0 ugﬂaﬁuﬁerg 3 nomallHee
" [reomeTpud HIN
eOMeTP 3a0aHus sanaqne
Tema 2. CuctemHoe 1 NOArOTOBKA
) npuknagHoe 8 3-4 |gpomauwHero 3 JomallHee
" |nporpamMmHoe sananms 3apaHve
obecneyeHne

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTtpaunoHHbii HoMep AE
HH
SETAALIME

3
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.

(oueHT) Byxapaes H.P.
O.H. (JJ,OLI,eHT) |/|LLIMyxaMeTOB LW.T.

, podpeccop, a.H. (npocpeccop) Haytos P.3. , 3aBenyowmin kagpenpon, K.H. (BoueHT) EHnkees A.N. ,
, ipogoeccop, O.H. (npodpeccop) Kapuesckui M.M. |

npodpeccop,

rNaBHbIA HAYYHbIV COTPYAHMK, O.H. (Mpogheccop)

KoHHoBIA.B I'Im-u(na'mna QB | QQRQ'D‘\IIIOI_H‘MM xkachennoid o u (nrnd{mr\r\np) OnewuHckuia HB —_ noueHT K H ('ﬂ‘nI_I‘ﬁl-lT) (‘mgnpnn AM.,
npodeccop, ;1 H. (npocpeccop) Cronos E.J1. Bupbl
Pasoen Henmenst | caMmOCTOATENTBHON | QQP-MN-KQHIP-QDH—“ ——
N AucumninHbl Ce""echcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYyAOEeHTOB P
rnoaroToBka
JoMallHero 1 AomallHee
Tema 3. 3anaHNs 3apaHne
3. [MatemaTtnyeckui 8 5-6 HOLrOTOBKA K
aHanma o
KOHTPOJ/IbHOW 2 Kongoanaq
paboTe pabota
Tema 4. rnoaroToBka
4. |OnchdoepeHumanbHble 8 7-8 |mDomaluHero 3 ggz::JMHeee
ypaBHEeHUS 3agaHuns
rnoaroTtoBka
5. [Tema 5. VIHpopmaTtumka 8 9-10 |nomawHero 3 ggz:;”;eee
3agaHuns
Tema 6. YpaBHeHUs noaAroToBKa
6. |[MmaTemarn4yeckon 8 11  |momaluHero 3 g'ao,zgﬁmf ©
don3vku 3a0aHung
Tema 7. 93bikun rnoaroToBska
7. |nporpamMmmnpoBaHns u 8 12 |oomauwHero 2 ggzaa;”;:e
MeTOoLbl TPAHCNAUNK 3agaHuns
noaroToBK
8 Tema 8. uckpeTtHas 8 13 ngﬂa?ugerc? 5 noMallHee
maremartumka sananms 3amaHue
Tema 9. Teopus
. noaroToBkK
9 BEPOATHOCTEN N 8 14 ngﬂaﬁugerg 5 JomauiHee
" [Maremartunyeckas sanaHns 3agaHue
cTaTucTuka
Tema 10. Teopusa urp un noarotoBska
10.|uccnenoBanne 8 15 |pomalwHero 2 ggz::];: ©
onepaummn 3agaHns
rnoaroToBka
JoMallHero 1 ?gg:ﬁ,ﬂ”ee ©
11 Tema 11. HucneHHble 8 16 3a0aHus
‘(MeToObl NMOAroToBka K
KOHTPONbHOMN 1 Kongoanaﬂ
paboTe pabota
1o Tema 12. MeTonpbl 8 17 Hgﬂ;ﬂg:ﬁg 5 JomMaluHee
onTUMmM3aumn 3anaHms 3amaHue
rnoaroToBka
13.[Tema 13. bBasbl gaHHbIX 8 18 |pomaluHero 2 ggza?:JMHeee
3a0aHus
NToro 32

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpMbl 06yUYeHus

Oby4eHne NponucxoanT B OOpMe NEKLIMOHHBIX 3aHSTUI, @ TaKXXe CaMOCTOSITENbHON paboTbl
CTY[EHTOB.

Ha nekuyusax npenonasare/ib HanoMMHaeT OCHOBHbIE pa3aesibl ANCUUNNNH, CTapasCb yOeNnTb
BHMMaAHNE HEKOTOPbIM KOHKPETHbIM TEMaM 1 AeTansMm. 9710 menaetcsa Ans Toro 4Tobbl OCBEXUTL B
namAaTn CTyAEHTOB HeobXxoaUMbIA Marepwuman, KOTOprI7I HYXeH 6y,ueT UM Ong coadun
rocynoapCTtBe€HHOro sk3ameHa.

PernctpaumoHHbIn Homep
CtpaHnua 9 ns 19.
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , MNankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekuin H.B. , noueHT, K.H. (poueHT) Cugopos A.M. ,

NP @GEMoeTOATERekEnqEabNeBdTneHTOB BKtOYaeT B ce6s1 NOArOTOBKY K YCTAHOBOYHbBIM IEKLISIM.
CTyLeHTbl MOTYT NPOCMOTPETL CBOW 3anncu, nMTepatypy, BONPOChI, MOArOTOBMTb BOMPOCHI
npenogaeatento ans obcyxaeHus.

KpOMe TOro, CaMoCTosATEeNbHaA pa60Ta BKNOYaeT NOAroTOBKY K 3a4eTy No AaHHOW AUCUMNNUHE.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum nNo UToram OCBOEHUS JUCLIMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Anre6pa v reometpus
LoMallHee 3afaHne , MPUMEpPHbIE BOMPOCHI:

lMosTopeHne matepuana. iayseHne nutepatypbl no temam: 1. CUCTEMbI IMHENHbIX YPaBHEHUNA. 2.
CBs3b 06Lero peweHs HeOAHOPOLHOW CUCTEMbI C OOWMM PELLEHNEM NPUBELEHHON CUCTEMDI. 3.
Teopema Kpamepa. 4. JlnHeiHas 3aBUCUMOCTb CUCTEM N-MEPHbIX CTPOK (cTonbuoB). 5. Yucno
N-MEPHbIX CTPOK (CTONOLIOB) B 9KBMBANEHTHbIX cucTeMax. 6. KOHEYHOMEPHOE BEKTOPHOE
NpPOCTPaHCTBO, 6a3a 1 pa3MepHOCTb, MaT-puLa Nepexona OT 0OHON 6a3bl K Apyroi. 7. JInHeHble
ornepaTopbl, MaTpuLa NIMHEeNHOro oneparopa B AaHHoW 6ase, CBA3b MeXay MaTpuuamu NMMHEenHoro
onepatopa B pasHbix 6a3ax. 8. Co6CTBEHHbIE BEKTOPbI 1 COOCTBEHHbIE 3HAYEHNS TMHENHOMO
oneparopa B pasHbix 6a3ax. 9. EBkNMOo0BO NPOCTPaAHCTBO, OPTOHOPMUPOBaHHbIE 6a3bl,
OpPTOroHanb-HOCTb MaTPULbl Mepexona oT 0OAHON OPTOHOPMMPOBaHHOW 6a3bl k apyroi. 10.
OpToroHanbHbIe 1 CUMMETPUYECKME ONEPaTopbl, UX MATpULbl B OPTO-HOPMUPOBaHHOK 6ase, nemma o
XapakTepuCTUYECKNX KOPHSX BELEeCTBEHHOW CUMMETPUYECKO MaTpULIbI.

Tema 2. CuctemMHoe 1 npuknagHoe nporpaMmmHoe obecneyeHme
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

lMoBTopeHne matepuana. ViayseHne nutepatypbl no temam: 1. OCHOBHbIE GOYHKLMKN U CTPYKTypa
onepaunoHHbIX cucTeM. 2. OCHOBHbIE (OYHKLIMM M CTPYKTYypa hainosbix cuctem. 3. HasHavyeHue n
BO3MOXHOCTUN TEKCTOBbLIX U MMNEPTEKCTOBbIX PeaakTo-poB. 4. Cuctembl ynpaBneHms 6asamMm gaHHbIX
1 NpuHUMNbI nx paboTbl Ha npumepe MS ACCESS. 5. MNporpamMMHble cpencTea ons pabotbl B
rnobanbHol komnbtoTepHon ce-T INTERNET.

Tema 3. MateMaTuyeckmnm aHanus
JoMalHee 3agaHune , NpuMepHble BONpPOCHI:

lNoBTopeHne matepuana. ViayseHne nutepatypbl no temam: 1. CywectsoBaHme npegenay
MOHOTOHHOW OrpaHN4YeHHOM NocnenosaTenbHOCTU. 2. Teopema Benepltpacca 0 4OCTUXMMOCTH
TOYHbIX FPaHei HenpepbiBHOM Ha oTpe3ke pyHkumK. 3. Teopema bonbuaHo-Kowwn o npoMexyToYHbIX
3Ha4yeHnsX HernpepbIBHOM Ha oTpeske dpyHkuun. 4. Teopema o cpenHem Koww (dpopmyna Kowwn). 5.
OnpegneneHve paBHOMEPHO HernpepbiBHOM doyHKUMK. Teopema KaHtopa. 6. Npaswuno JlonuTans. 7.
OnpepneneHne nHterpana PumaHa ot doyHKUMm Ha oTpe3ke. Heobxoammoe ycnosue
NHTEerpupyemocTu. 8. Teopema o CylwecTBOBaHNN NHTErpasna OT HEMPEePbIBHOM Ha OTPe3Ke (PYyHKLMW.
9. Teopema o cpegHeM 3HaYeHun gnsa onpegeneHHoro nHterpana. 10. OnpeneneHne 4YucnoBoro
pana. Kputepun Kowwn cxogumocTtu paga. 11. NpusHak cpaBHeHNs s psnoB ¢ HeoTpuuaTtebHbIMY
uneHamu. 12. MNpusHak Janambepa cxoamMocTy ymcnosoro psaa. 13. PagvkanbHblin npuaHak Kowwm
cxoamMmMocTm yucnosoro psna. 14. Pspg NebHuua. 15. MNponasoaHas no HanpasneHuto. 16.
OnpegneneHve paBHOMEPHOW CXOAUMOCTY NOCNefoBaTENbHOCTU QOYHKUMIA. KpnTepuin paBHOMEpPHOA
cxogumocTu. 17. Teopema o npegene paBHOMEPHO CXO4sWencs nocnenoBareibHOCT HEMpPepbIBHbIX
doyHKkumin. 18. OnpeneneHne cteneHHoro psiaa. MNepeas teopema Abens. 19. OnpeneneHune
HecobcTBeHHbIX nHTerpanos. Kputepuii Kowu cxoammoctu nHterpanos. 20. MNpraHak cpaBHEHUS ANS
HecoOCTBEHHbIX MHTErPasoB OT HEOTpULATENbHBIX CPYHKLMIA. 21. PaBHOMepHas CXOAUMOCTb
HecobCTBEHHbIX MHTErpanoB, 3aBMcAWmMX oT napameTpa. MNpusHak BelepwTtpacca.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

[MpoBepka 3HaHui o Teme: Kputepuin Kowwn cxoomMmocTty psaa
Tema 4. OucbdepeHumanbHble ypaBHEHUS

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , Mankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekunin H.B. , noueHT, K.H. (opoueHT) Cugopos A.M. ,

npddeeIapeHviernarepPretRI s ieHe nutepartypbl No Temam: 1. YpaBHEHWS B MOMHbIX
andpgepeHumanax. ViHterpmpyrowmnn mHoxutenb. 2. Teopema CylecTBoBaHUS U € AMHCTBEHHOCTU
peweHns 3ana4un Kown. 3. Ocobble peweHusi omgpepeHumanbHblX ypaBHeHNA. 4.
dyHOaMeHTanbHas cucTema peweHuin NMMHenHoro auddpepeHumnanbHoro ypaesHeHus. 5. Meton
Bapvaumm Npon3BobHbIX NOCTOAHHbIX. 6. Kpaesble 3agayn. Meton doyHkuum ['puHa. 7. JInHenHble
ypaBHEHUNS C YaCTHbIMWU NPON3BOAHbIMU 1-r0 Nopsaka.

Tema 5. UHdpopmMaTHKa
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

lMosTopeHne matepuana. ViayseHne nutepatypbl no temam: 1. [NpouenypHoe nporpamMmmpoBaHue 2.
lMonb3oBaTenbckme npouenypbl Kak annapaT TEXHONOrMM NporpamMMnpoBaHns. 3. Tunbl aHHbIX U UX
Knaccugpukaums (Ha npumepe g3blka lNackanb). 4. ANropuTMbl BbIMMCIEHUS NOrMYecknx doopmyn. 5.
AnropvtMbl novcka B nocnenoBatenbHocTax. 6. OQHONPOXOAHbIE anrOPUTMbl 06 bEANHEHNS
(cnuaHns), nepeceyeHns N pasHOCTN MacCuBOB. 7. ANrOpUTMbl COPTUPOBKM MaccuBoB. 8.
Peannsauns onepatopos 1 TUNOB AaHHbIX CPeACTBAMU HU3KOro ypoBHS. 9. Cnncku, ctekun, ovepenn
N nx npumeHeHne. 10. AnropuTm nonHoro nepebopa Ha NpuMepe 3ajadqn O NEPEYNCTIEHNIN BCEX
NpaBuUnbHbIX packpacok rpadpa. 11. Anropntm nepebopa ¢ BO3BpATOM Ha NpUMepe 3a4a4yn o
nepeyncne-H1Umn BCcex NpaBuibHbIX packpacok rpada. 12. Obxon oepesa "B rnybuHy" (c
NCMNONb30BaHNEM CTeKa) M "B WIMPUHY" (C Mcnonb3oBaHueM odepenn). 13. Anroputmbl 06paboTku
apugMeTNYEeCKmnX BolpaxeHuii. 14. OnpeneneHve n peannsauns 0CHOBHbIX onepaunii 06paboTku
TEKCTOB.

Tema 6. YpaBHeHMs MaTemaTtuyeckoun cousnku
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

[MosTOpeHne matepuana. N3ydyeHne nutepatypbl no temam: 1. Knaccudomkaums nmHemHbIx
angopepeHuUmanbHbIX ypaBHEHUI BTOPOro nopsaka ¢ YacTHbIMU NPon3BOAHbIMKY 2. [puBeneHne
NNHENHbIX AndpdrepeHLmanbHbIX ypaBHEHUI BTOPOro nopsaka ¢ YacTHbIMU MPOM3BOLAHBIMUY K
KaHoHu4yeckomy Buay. 3. 3apaya Kowwn ons ypasHeHus konebaHuii ctpyHbl. @opmyna Janambepa. 4.
PeweHwne nepBoii kpaeBow 3anaym AN 0GHOPOLHOMO YpaBHEHMS KonebaHuii CTPyHbl METOAO0M
pasgeneHns nepeMeHHbix. 5. NpuHumnn makcumyma n Teopema eaMHCTBEHHOCTU pPeWeHNs NepBom
KpaeBow 3a4a4un Ans ypaBHEeHUs TenionpoBoaHOCTU. 6. NpuHLMN MakcuMyma os1s rapMOHNYECKUX
QOYHKLMIA U CNEeACTBUS U3 HErO.

Tema 7. S13bIKM NPOrpaMMMpPOBaHNSl U METOAbI TPaHCNSALUN
oomatllHee 3agaHue , NPUMepHbIE BOMPOCHI:

MoBTOpeHue maTepuana. MisyuyeHvne nutepatypbl o Temam: 1. A3biku, rpaMMaTkm 1 nux
Knaccudpukauus. 2. TpaHcnaums apumMeTnydecknx soipaxeHuii. 3. Knaccol. CBoicTBa 1 MeToabl,
3awuTa anemMeHToB knaccos. Co3naHne 1 YHNYTOXeHNe 06EKTOB. 4. YNpaBneHne AnHaMN4eCcKom
namaTbto. 5. TexHonorns co3naHns Nporpamm 1 KOMNIeKCcoB. BuayanbHoe nNpo-rpaMmMmpoBaHue. 6.
MpenpoLeccop 1 ero 0OCHOBHbIE BO3MOXHOCTUW. 7. AopecHas apudmeTuka.

Tema 8. [iIuckpetHasi MaTemMaTuka
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

MoBTOpeHune matepmana. MiaydeHune nutepatypbl no temam: 1. Peannzaums doyHkumiA anrebpbl
norvikn coopmynamu. 2. NonHoTta n 3aMKHYTOCTb CUCTEM CPYHKLMIA anredpbl norukun. Kputepuii
OYHKLUMOHaNbHOM NonHOoThI. 3. MpobnemMa NoCcTPOEHNS MUHUMaNbHbIX AN3bIOHKTMBHbLIX HOPManbHbIX
doOopM 1 NOaXoA4bl K ee peweHunto. 4. CxeMbl U3 PyHKLIMOHANbHbIX anemeHToB B 6asuce {A, TN, HE}.
3a-[ava noCcTPOoEHNs CXeM U3 GOYHKLIMOHANbHbIX 3IEMEHTOB U NOAX0A4bI K ee pele-Huto. [Mprmepsbl.
5. OrpaHn4YeHHO-AeTEPMMHUPOBAHHbIE (aBTOMATHbIE) doyHKUMK. Cnocobbl 3aaaHms
OrpaHNyYeHHO-O0EeTEPMUHUPOBAHHBIX PYHKUMIA. 6. Bbluncnnmble pyHkumm. MawmnHbl TelopuHra. Tesnc
TotopuHra-Hepua. 7. N'padpbl. Cnocobbl 3anaHns rpadpos. [feomeTpryeckas peannsaums rpa-gos.
Mpumepsbl 3apay n3 Teopun rpados. 8. Koapl. NMpobnematmka Teopun KoampoBaHns. AndaButHoe
KoompoBa-Hue. Npobnema 04HO3HAYHOCTU KoanpoBaHus. MNpedomkcHble koapl. 9. Koapl ¢
MUHUMaNnbHOMN N30bITOYHOCTbIO.

Tema 9. Teopns BepoOATHOCTEN U MaTeMaTMYecKasa CTaTUCTUKA
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , MNankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekunin H.B. , noueHT, K.H. (poueHT) Cugopos A.M. ,

npddwsTapeHviernasepniRIdd SlieHe nuTepaTypbl N0 TeMam: 1. SKBUBANEHTHOCTb aKCMOM KOHEYHOM
anouTmeHocTy 2. PyHKUMA pacnpeneneHns BEpOsSTHOCTEN U ee CBoNCTBa. 3. He3aBMCcrMMoCTb
CnyYaiiHbIX BEIMYMH; KPUTEPUIA X HE3aBUCUMOCTU. 4. 3akoH Banbwunx Yncen Yebolwesa. 5.
LleHTpanbHas npenenbHas Teopema Osisi CyMM He3aBMCUMbIX OAMHAKOBO pacrnpeneneHHbIX
CnyYaiHbIx BeNnYuH. 6. MNoHsTe nosepuTenbHoin obnacTtu. [JoBepuTenbHbIi MHTEPBAN ONS CPEOAHEro
3Ha4yeHNs HopMasibHOro pacnpeneneHns Npu HeM3BeCTHOM gucnep-cun. 7. Jlemma
HelimaHa-lupcoHra.
Tema 10. Teopusa urp n uccnepoBsaHue onepawumn
JoMallHee 3a4aHue , NpuMepHbie BOMPOCHI:
lMosTopeHne matepuana. VidyseHne nutepatypbl no temam: 1. MHorokputepmanbHasa ontumMnsaums.
2. MatpuyHble urpbl. 3. KoonepaTusHble Urpbl.

Tema 11. YucneHHble metoabl
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

MoBTopeHne matepuana. VidysyeHne nutepatypbl no temam: 1. Anrebpanyeckoe NHTEPNONNPOBaHNE.
2. 'HTepnonsaumoHHble kBaapaTypHble goopmMynbl. 3. MeTton [Maycca peweHns CUCTEM NTMHENHbIX
ypaBHeHuin. 4. ITepaunoHHble METOAbI PEWEHNS CUCTEM JIMHEHbIX ypaBHEeHWA. MeTo-abl Fkobu un
3eiinens. ViccnenoBaHue CX04MMOCTM B ClyYae MaTpuL, C auaro-HanbHblM npeobnanaHunem. 5.
PasHocTHble cxembl ons ypasHeHus [yaccoHa. iccnenosaHme yCTOMYM-BOCTM C MOMOLLBIO NpUHUMNA
MakCcuMyMma.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Mposepka 3HaHWii no Teme: MeTon ["aycca peweHns CUCTEM IMHENHbIX YPaBHEHWIA.
Tema 12. MeToobl ONTUMU3aLUN

JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

lMosTOpeHMe MaTepunana. NayyeHne nutepatypbl no Temam: 1. lNoctaHoBKa 3a4ayu TMHEAHOrO
nporpammmpoBaHus. 2. lNprneeneHne 3agadn MMHENHOrO NPOrpaMMMPOBaHNS K KAHOHNYECKOMY BUAY.
3. MNocTaHoBKa 3a4a4u BbiNykIOro nporpamMmmmpoBaHuns. 4. Metoabl 6€3ycnoBHOM MUHMN3ALIAM
BbINYKbIX PyHKUMIA 5. MeToabl peweHns 3aaadu Bbinykaoro nporpaMmMmpoBaHuns

Tema 13. Basbl paHHbIX
IOoMallHee 3ajaHne , NPUMEPHbIE BOMPOChI:

MNosTopeHue matepuana. MiaysyeHune nutepatypbl no temam: 1. Tunbl Tabnuu.. 2. Boibopky faHHbIX 13
Tabnuu. 3. Onepauun Hag 3anucsmu Tabnm.

Tema . UToroeasi oopma KOHTpOns

[MprMepHbIe BOMPOCHI K 3a4eTy:

Mo paHHOW gucuMnanHe NpeLycMOTPEHO NpoBeaeHne 3adeTa. [prMepHble BONPOCh Ang 3ayeTa -
MpunoxeHune 1. 3a4eT 3akn4aeTcs B YCTHOM Onpoce CTyOEeHTOB No TeMaM Kypca:
MartemaTtunyeckuii aHanms

1. Teopema BeneplTtpacca o cywecTBoBaHUM Npenena y MOHOTOHHOW OrpaHUyYeHHOM
nocnenoBaTenbHOCTU.

2. Teopema Beneplutpacca 0 [OCTUXUMOCTM TOYHbIX rpaHen HeNpPepbIBHOM Ha OTPe3ke qOyHKLUN.
3. Teopema bonbuaHo-Kowm 0 NpoMeXyTo4HbIX 3HA4YEHNAX HENPEPLIBHON HA OTPe3Ke OyHKLNN.
4. Teopema o cpegHem Koww (gpopmyna Koww).

5. OnpegneneHne paBHOMEPHO HeNpepbIBHOM doyHKLUMK. Teopema KaHTopa.

6. MNMpasuno Jlonutans.

7. OnpeneneHve nHTerpana PumaHa ot pyHKUMM Ha oTpe3ke. Heobxoanmoe ycnosume
NHTErpupyemMocCTu.

8. Teopema o cyLlecTBOBaHUN MHTErpana oT HEMPEepbIBHOW HA OTPe3Ke GOYHKLUN.
9. Teopema 0 cpeaHeM 3Ha4YeHUn 4N onpeaeneHHoro uHTerpana.

10. Onpenenexne yncnosoro psaa. Kputepuin Kowwn cxoammoctun psaa.

11. MpuaHak cpaBHeHVs ONsi PSOOB C HEOTPULATENbHBIMU YNEHAMN.
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , Mankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekunin H.B. , noueHT, K.H. (poueHT) Cugopos A.M. ,

npotecFhpuBHdRPEzETand EpaceXoiMMOCTI YNCNIOBOMO psiaa.
13. PagukanbHbliin npuaHak Kowwn cxognuMocTy YACNOBOro psaaa.
14. Pap NenbHuua.
15. lNponssogHas no HanpaeneHuto.

16. OnpeneneHne paBHOMEPHOM CXOAMMOCTM NOCNenoBaTenbHOCTN oyHKUMIA. Kpntepuii
PaBHOMEPHOW CXOOUMOCTW.

17. Teopema 0 npenene paBHOMEPHO CXOASWeEeNnCcs NocnenoBaTelbHOCTN HenpepbIBHbIX PYHKLNIA.
18. OnpepneneHune cteneHHoro psiaa. Nepsas teopema Abens.

19. OnpeneneHne HecobCTBEHHbIX UHTErpanos. Kputepuii Kowmn cxoamMmocT MHTErpanos.

20. MNpu3aHak cpaBHEHNS AN HECOOCTBEHHbBIX MHTErPANOB OT HEOTPULATENbHBIX OYHKLINIA.

21. OnpegneneHne paBHOMEPHON CXOANUMOCTN HECODOCTBEHHbBIX MHTErPANoB, 3aBUCSILNX OT
napameTtpa. lNpusHak BenepwTpacca.

22. ObnacTb onpeneneHns 6eta n ramma yHKUMIA Siinepa.

Anrebpa v reomeTpus

1. COBMECTHOCTb CMCTEM NIMHEWHbIX YPABHEHWIA.

2. CBs13b 06LWEro peleHns HEOAHOPOAHON CUCTEMBI C OOLWMM PELIEHNEM NPUBEAEHHOM CUCTEMBI.
3. Teopema Kpamepa.

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

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

6. KoHeuHoMepHoe BEKTOPHOE MPOCTPaHCTBO, 6a3a 1 pa3MepHOCTb, MaTpuLa nepexoaa ot 0A4HOA
6asbl K opyrom.

7. InHeliHble onepaTtopbl, MaTpuLa MMHERHOro onepaTtopa B faHHol 6a3e, CBA3b MexXay MaTpuuamm
NMHENHOro onepaTopa B pa3Hbix Hasax.

8. CobCcTBEHHbBIE BEKTOPbI 1 COBCTBEHHbIE 3HAYEHNS TIMHENHOrO onepaTopa B pasHbix 6a3ax.

9. EBKNnAoBO NPOCTPaHCTBO, OPTOHOPMUPOBAHHbIE 6a3bl, OPTOroHaNb-HOCTb MaTpuLbl Nepexona ot
0QHOV OPTOHOPMUPOBAHHOW 6a3bl K APYroiA.

10. OpTOroHasnbHble U CUMMETPUYECKME OnepaTopbl, X MaTpuLbl B OPTO-HOPMUMPOBaHHO 6ase,
NieMMa 0 XapakTepuCTUYECKNX KOPHSX BELWECTBEHHOW CUMMETPUYECKOM MaTPULIbI.
WHpopmatmka

. OCHOBHble NOHATUS NPOLLeAYPHOro NPOrpamMM1poBaHuS.

. [Nonb3oBartenbckune npouenypbl Kak annapart TeXHONOrnmn NporpamMmMnpoBaHns.

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

. ANropuTMbIl BbIYUCNEHNS NOrMHYECKUX OOPMYI.

. AnropuTmbl noncka B nocnenoBaTenbHOCTAX.

. OnHOMpOXoaHblE anropnTMbl 06 bEANHEHNS (CIUAHWS), NEePEeCceYeHNs 1 Pa3HOCTN MaCCUBOB.
. ANropnTMbl COPTMPOBKN MACCUBOB.

. Peannzaums onepaTtopoB 1 TUNOB AaHHbIX CPeOCTBAMM HU3KOMO YPOBHSI.

9. Cnucku, cTekn, o4epeamn N ux NpUMeHeHme.

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

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

12. Obxon nepeea "B rnybuHy" (C MICNONb30BaHMEM CTeKA) U "B WMPUHY" (C MICMONb30BaHUEM
oyepenan).

13. Anroputmbl 06paboTky apnEOMETNYECKIMX BbIPaXXEHWIA.

14. OnpeneneHve n peannsaunsi OCHOBHbIX onepaunii 06paboTky TEKCTOB.

15. HaxoxaeHne Ttekcrta pe3ynbTata onepaunn no TekKCTy ee aprymMeHToB Ha npunMmepe OByx
cnocob0oB BblYMCNEHUS CYMMbI HaTypalbHbIX HCEN.

0O NO Ok~ WN =
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , MNankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekunin H.B. , noueHT, K.H. (opoueHT) Cugopos A.M. ,

npobpehep e HIRPRAEIE) & YeBREHNS
1. YpaBHeHMs B NOMHbIX AndodoepeHumanax. IHTerpupyowmin MHOXMTENb.
2. Teopema cyLecTBOBaHNS U eANHCTBEHHOCTY pelweHns 3aaaym Kown.
3. Ocobble peweHns guddepeHunanbHbIX YPaBHEHNIA.
4. dyHOameHTanbHas cMcTeMa peLeHnin NMHeRHoro anddoepeHUnanbHOro ypaBHeHUS.
5
6
7

. MeTon Bapuaummn Npon3BONbHbIX MOCTOAHHbIX.

. Kpaesble 3apayn. Meton cpyHkumm ['puHa.

. JInHeHble ypaBHEHMS C YaCTHbIMM MPOU3BOAHbBIMA 1-r0 nopsaka.
OuckpeTHas matemaTtunka
1. dyHkumm anrebpbl norvkn. Peanuaaums doyHkumin anrebpbl nornkm coopmynamm. KaHoHunyeckume
hOpMbI NpeacTaBneHns PyHKUnii anrebpbl NOrn-ku.

2. [NonHoTa 1 3aMKHYTOCTb CUCTEM QOYHKLMIA anrebpbl norukn. Kputepuii coyHKLIMOHANBHOW
MOJIHOTbI.

3. Mpobnema NocTPoEHUs MMHUMaNbHbIX ON3bIOHKTUBHBIX HOPMasbHbIX OOPM M MOAXOAbl K ee
PELEeHNIO.

4. CxeMbl U3 hyHKLUMOHaNbHbIX anemeHToB B 6asuce {, TN, HE}. 3a-naya nocTpoeHns cxem n3
OYHKLMOHANbHbIX 9N1IEMEHTOB M NOAX0bl K ee pelwe-HuKo. [Mpumepsl.

5. OrpaHn4eHHO-LeTEPMHNPOBAHHbIE (aBTOMATHbIE) CpyHKLMU. Cnocobbl 3aaaHuns
OrpaHNYeHHO-AETEPMUHMNPOBAHHbBIX (OYHKLNIA.

6. Bbluncnumble goyHkumn. MawuHbl TetopuHra. Teauc ToiopuHra-Hepua.

7. 'padpbl. Cnocobbl 3aaaHus rpadpos. NeomeTpuyeckas peanmadaums rpadgos. [Nprmepsl 3agay 13
Teopuun rpados.

8. Koabl. Mpobnematnka Teopum koanpoaHus. AngpaBntHoe koamposanue. Mpobnema
OLHO3HAYHOCTM KoanpoBaHus. [pedmrkcHbie Koabl.

9. Koapbl ¢ MMHMManbHOM M36bITOYHOCTbHO.

10. lNomexoycTonymeoe koguposaHue. Koabl XeMMUHra.

Teopus BepoATHOCTEN N MaTeMaTuyeckas cratmctmka

1. OKBMBANEHTHOCTb aKCMOM KOHEYHOM afanTMBHOCTM U HENPEPLIBHOCTU akCuome
$\sigma$-anontmBHOCTM B ONpeaeneHnmn BeposSTHOCTU Ha ByneBoii an-rebpe cobbITui.
2. DyHKUMS pacnpeneneHns BeposTHOCTEN U ee CBOMNCTBA.

3. He3zaBncuMOCTb CryYanHbIX BENMUYNH; KPUTEPUIA UX HE3ABUCKMOCTM.

4. 3akoH bonbwux Yncen Yebolwesa.

5. LleHTpanbHasa npenenbHas Teopema o1 CyMM HE3aBUCUMbIX OAMHAKOBO pacnpeneneHHbIX
ClNy4anHbIX BEINYUH.

6. MoHsTNe noBepuTenbHON obnacTu. [JoBepuTENbHbIA UHTEPBAN ANS CPEAHEr0 3HAYEHMNS
HOPManbHOro pacnpeneneHns Npu HEN3BECTHON AUCNEPCUN.

7. Hanbonee MOLWHbIA KpUTEPWIA NPOBEPKM MPOCTON rMnoTeabl NP NPo-CTON anbTepHaTNBE: NEMMaA
HenmaHa-lNupcoHa.
CuvcTeMHoe 1 NpuknagHoe nporpamMmmHoe obecneyeHme

1. HasHayeHmne, OCHOBHbIE PYHKLMW U CTPYKTypa OrnepaunoHHbIX CUCTEM.

2. HasHaveHune, OCHOBHblEe (PYHKUUN 1 CTPYKTYpa (PaninoBbiX CUCTEM.

3. HasHayeHne 1 BO3MOXHOCTUN TEKCTOBbIX 1 M’MNEePTEKCTOBbIX PefakTo-poB.

4. Cuctembl ynpasneHns 6asammn oaHHbIX U NpuHUMNbBI nx paboTtbl Ha npumepe MS ACCESS.
5. MNporpammHble cpeacTtea anst paboTbl B rnobanbHom komnbtotepHoii ce-tn INTERNET.

Basbl gaHHbIX 1 3KCMepTHble CUCTEMDI

1. Tunbl Tabnuu. CoBMECTHOE NCNONb30BaHNe TabnuL.
2. IHOeKchbl, X MOCTPOEHME, XPaHEHME 1 UCNONb30BaHME.
3. Bbibopkm paHHbIX 13 Tabnuy. Onepatop SELECT-SQL.
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , MNankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekuin H.B. , noueHT, K.H. (poueHT) Cugopos A.M. ,

npatbeOmrepat | wadiEgcapfesmiE - fabnmu,.
S3bIKM MPOrPaMMUPOBAHNS U METOIbl TPAHCNSAUUN

. S13blkK, rpaMMaTmKi 1 nx knaccudpukaums. Npumepbl KOHTEKCTHO-CBOOOOHBIX FpaMMaTyK.

. TpaHcnaumsa apugoMeTNYecKnx BbIpaxXeHui.

. Knacchbl. CBoiicTBa 1 MeToApl, 3almuta 3n1eMeHToB KnaccoB. Co3aaHme n yHU4TOXeHne 06 bekToB.
. YNpaBneHne oMHaMU4eCcKon NamaTblo.

. TexHonorns cos3gaHus NporpaMm 1 KoMnnekcos. BusyanbHoe nporpamMmmmpoBaHue.

. [penpoueccop 1 ero 0CHOBHblE BO3MOXHOCTH.

. Agpeca, ykasaTenu, ccbiikn. AgpecHas apugmeTmka.

NoO ok W=

YpaBHeHs MatemMaTn4eckom onsnkin

1. Knaccudpukaumnsa nuHenHbIx gudpdpepeHumnanbHbiX YpaBHEHUIA BTOPOro nopsaka ¢ YacTHbIMU
NPOM3BOAHBIMUA U MPUBELEHNE NX K KAHOHUYECKOMY BU Y.

2. BbiBOA ypaBHEHMS TEnNonpoBOAHOCTMW.

3. Bapaya Kowwu ans ypaBHeHns konebaHuii ctpyHbl. @opmyna anambepa.

4. PeweHne nepBoli kKpaeeol 3agayun anst 0AHOPOA4HOMO ypaBHEHMS KonebaHuii CTpyHbl METOA0M
pasneneHns nepemMeHHbIX.

5. npl/IHLI,VIFI MakCnMyMa un TeopemMa equHCTBEHHOCTU peleHns I'IepBOI7I KpaeBOIZ 3adayqyn ons
ypaBHEHUA TENNONPOBOAHOCTW.

6. MpuHUKMN Makcmyma ons rapMOHMYECKMX (PYHKLUMIA U CNeOCTBUSA U3 He-TO.

7. TeopeMbl eANHCTBEHHOCTY pelleHns 3agadm Jupuxne v 3agadn HeinmaHa ons ypaBHeEHUS
Nlannaca.

MeTonbl onTMM3aumnmn

1. MNocTaHoBKa 3a4a4v NMHENHOro NporpaMMupoBaHns. Moes cumnnekc-Horo metoga. Anroputm
CUMNNEKCHOro Metona.

2. NpnBeneHne 3agaqm NMHENHOrO NPOrpaMMMpPOBaHNS K KAHOHUYeCKOMY Buay. MeTton
JOMNONHUTENbHbIX MEePEeMEHHbIX N METOL NCKYCCTBEHHbIX MepeMeEHHbIX.

3. MNocTaHoBka 3a4a4u BbiNyk0oro nporpamMmmupoBanns. OnpeaeneHne n NnpuMepsbl BbiMyKIblX
MHOXECTB M BbINYK/bIX OYHKLMIA. BbinykKnocTb 1 3aMKHYTOCTb Jleberosa MHOXeCTBA BbIMyKJ10M
oyHKUMK. ["pagneHTHOE HEPABEHCTBO ONS BbiMyKbIX OYHKUWIA. DKCTpPEMalbHbIE CBONCTBA
BbINYK/bIX CRYHKLMIA (TEOpema O rnobanbHOM M TOKanbHOM MUHUMYME).

4. MeTtonbl 6€3yCnoBHON MUHMMN3ALNN BbINYKIbIX PYHKLWIA (METOL HAUCKOPELWero cnycka, MeTon
MOKOOPAMHATHOro cnycka, meton HbloToHa).

5. MeTtoabl peweHns 3a8a4u Bbinyknoro NporpamMMmnpoBaHmns (Ha Bbibop, Hanpumep, MetTon
YCNOBHOIO rpagmneHTa, MeTon NPoekLUun rpaaneHTa, MeTon WrpadpHbIX OYHKLUNIA).
Teopus nrp u nccnegoBaHne onepawmin

1. MHorokputepuanbHas onTuMm3saums.
2. MatpuyHble urpbi.
3. KoonepartueHble urpbl.

YucneHHble MeToabl

1. Anrebpanyeckoe nHTeprnonnpoBaHue. iccnenoBaHve cylwecTBoBaHMS U € AUHCTBEHHOCTH
WHTEePMNONSILMOHHOMO NonMHoMma. VIHTepnonsaumMoHHbI nonvHom SlarpaHxa. OueHka ocTaTo4HOro
YneHa.

2. VIHTepnonsiuMoHHble KBaapaTypHble chopMynbl. KBanpartypHble (oOpMy bl HauBbICLEN
anrebpanyeckoi CTeneHn TOYHOCTH.

3. MeTtopg Naycca pelweHns CUCTEM NNHENHbIX ypaBHEHUN. [1pnMeHeHne MmeToaa [Maycca k
BbIYMCNEHMIO onpeaennTens n obpaTHON MaTpuLbl.

4. ViITepaunoHHble METOLbI PELLEHNS CUCTEM NIMHENHBIX ypaBHeHWi. MeToabl Skobu n 3ernens.
WccnepnoBaHmne cXxoouMOCTU B Cllyyae MaTpuL ¢ AmaroHanbHbiM npeobnanaHnem.
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.

(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,

O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , MNankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekuin H.B. , noueHT, K.H. (poueHT) Cugopos A.M. ,

npd&shdecrproaTimBrbes@mLE NS ABHEeHNS [lyaccoHa. ViccnenoBaHue ycTon4mMBOCTU C MOMOLLBIO

NpMHUMNa MakcrmMyMma.

7.1. OcHOoBHas nuTeparypa:

1. Npwueanos V./N. BeeneHne B Te0OpUo OYHKLIMIA KOMMIEKCHOrO nepeMeHHoro. - Cl6.: Jlanb, 2009. -
432c

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

2. Pynpik B.M. Jlnneiinas anrebpa: YyebHoe 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 AndhdhbepeHUmnanbHble ypaBHeHus. - M. dusmatnut, 2009. - 312c¢.

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

4. .Wnpses A. H. BepoaTHocTb - 1. - [B 2-x kH.] / A. H. lWLnpses.?Mocksa: MUHMO, 2007. - 552 c.
Ob6C "TaHb": http://e.lanbook.com/books/element.php?pl1_id=9448

5. Baxsanos H.C., Xnakos H.I., Kobenbkos .M. YucneHHbie metoapl. - M.:BuHom. JTabopatopus
3HaHum, 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 ontummnsaumu. - M.: dusmarnut, 2011.
- 384c. URL: http://e.lanbook.com/books/element.php?pl1_id=2330

7. VinbnH A.M. YpaBHeHUS maTteMaTnyeckoin omamnkn: yuebHoe nocobue. - M.: dunamartnumt, 2009. -
192 c.http://e.lanbook.com/view/book/2181/

8. MHdbopmartmka: YuebHoe nocobue / Mog pen. B.E. OonHuoea, A.H. PomaHosa. - 2-e 13g.,
nepepab. n gon. - M.: Byaosckuit y4ebHuk: HUL, MHdopa-M, 2012. - 410 c.: 70x100 1/16. (nepennet)
ISBN 978-5-9558-0230-5, 2500 aka3.

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

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

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

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

7.2. JlononHuTenbHasa nuteparypa:
1. WepcTHes, AHaTonuin Hrukonaesuy (O-p oms.-mart. Hayk ; 1938 -) .

KoHcnekT nekumin no MateMaTnyeckomy aHanumay [TekcT: anekTpoHHbIn pecypc] / A. H. WepcTHes .?
N3n. 5-e .? OnekTpoHHble AaHHble (1 dpaiin: 2,66 M6) .? (KazaHb : KasaHckuii rocynapCTBEHHbIN
yHuBepcuteT, 2009) .7 3arn. ¢ akpaHa .? Pexum goctyna: oTKpbITbIf .7

http://lioweb.ksu.ru/ebooks/05-IMM/05_33 2009 _000165.pdf>.

2. NHdbopmatmka: Kype nekuuia. YyebHoe nocobue / E.J1. denotosa, A.A. PepoTos. - M.: L1
®OPYM: MH®PA-M, 2011. - 480 c.
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , MNankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekunin H.B. , noueHT, K.H. (poueHT) Cugopos A.M. ,

npdwbigessen@nitmecerrrdiziog.piip ?bookinfo=204273

3. YcTioroea B.H. Vicnonb3oBaHue Delphi ons cos3naHmns npunoxeHuii 6as faHHbIx [TekcT:
9NEKTPOHHbIV pecypc]: yuebHo-meToanyeckoe nocobue / Yctioroa B.H.; KazaH. roc. yH-T, dak.
BbIYMCN. MaTeMaTnKK 1 knbepHeTnkn, Kad. cnctem. aHanusa n MHGOpM. TexHONoruin,
2010.?79nekTpoHHble aaHHble (1 goain: 3,04 M6)

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

4. Konpaes B.[0., Jlynun C.A. Apxutektypa 9BM. - M.: UHDPA-M, 2013. - 384 c.
9BC "3HaHnyMm":

http://znanium.com/bookread.php?book=375092

7.3. UHTepHeT-pecypcChbl:

Bnbnnoteka MHTEpHeT-pecypcoB - http://engenegr.ru

Brnbnnoteka nHTEpHeT-pecypcos - http://techlibrary.ru

NHTepHeT-nopTan obpasoBatenbHbIX pecypcos no UT - http://www.intuit.ru
lMopTan matemaTnyeckmx MHTEPHET-PeCcypcos - http://www.math.ru/

[MopTan pecypcos no matematuke, anroputmuke n UT - http://algolist. manual.ru/

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve gncumnnnuHbl "®yHaameHTanbHble BONPOChI NPUKNaaHOW Matematukmn" npegnonaraet
MCMONb30BaHNE CNenyOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaLleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPON3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe UHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepPAelicChl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYeBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLUMMW, MPaKTUYEeCKue
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHaleHa WupoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NMLEH3VMOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbIA KOMMbLIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , Mankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekunin H.B. , noueHT, k.H. (opoueHT) Cugopos A.M. ,
NPYAESOO ME TRNEEORASTAWRSPATYPA ANS AAHHOW OMCLUUNANHLI UMEETCS B HANNYNA B

9NEKTPOHHO-bnbnnoTeyHom cucteme Maparenbctea "JlaHb" , [OCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. 9b6C Mapatenbctea "/laHb" BKNtoYaeT B cebst 3NeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmanbHOMY KONMMYECTBY NMPOCUbHbBIX HanpasneHnin ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

Jlekummn no gucumnnmHe NnpoBOAATCA B ayanUTOpUN, OCHalleHHOW OOCKOoM K MeﬂOM(MapKepOM).

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 01.03.04 "TpuknagHaa martematuka" n npodpuno noarotosku Maremartmyeckoe
MOJEeNnpoBaHue .
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Mporpamma gucumnnunHbl "dyHaameHTanbHble BONPOCh! npuknagHon matematukn”; 01.03.04 MprknagHas matemMaTuka; OOLUEHT, K.H.
(mnoueHT) Byxapaes H.P. , npodbeccop, a.H. (npogoeccop) aytos P.3. , 3aBenytowmin kadenpoi, K.H. (goueHT) EHukees A.U. , npodeccop,
O.H. (noueHT) Mwmyxametos W.T. , npodeccop, A.H. (npodbeccop) Kapyescknit M.M. , rnaBHbI Hay4HbIA COTPYAHUK, O.H. (Npodheccop)
KonHos U.B. , MNankpartosa O.B. , 3aBenyowmin kagenpoi, a.H. (npodpeccop) MNMnewmHekunin H.B. , noueHT, K.H. (opoueHT) Cugopos A.M. ,

npodgoeccop, 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.

MaHkpaToea O.B.

MwmyxameTos L. T.

n n 201 .

PeueHseHT(bl):

" n 201
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