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BBeneuue 

B OCHOBY HaCTOsnueii nporpaMMbl TIOJlO>KeHbl CJ1e,ny10m11e ,[(HCUHOJIHHbI: MaTeMaTHqecKHH 
attrunn, Anre6pa H reoMeTpI-uJ., J:bHl>q>epettUHaJlhHbie ypaattettHn, <l>yttKUHOHaJihHhIH attaJIH3, 
YpaBHeH"st MaTeMaT1't'teCKOH <\>Wntl<H. TcopH51 nepo51TflOCTeH H MaTeMaTHtJeCKa.sJ craTRCTH'Ka, 
ll"cneHHble MeT0)lbl. Men.nu,, OIITHMH'WUHH. vl1H\>opMHTHKa, ~HCKpeTflaSI MaTeMaTHKa, KoM6H!faTOpHhle 

anropHTMbl, TeopH>t rpaq>OB, TcopH)I Hrp H HCCJle,UOB8HHC onepaUHH, BM4HCJIHTeJibHhie Mall.IHHhI, 
CHCTeMLl " ceTH, Sl3blK" " C"CTeMbt nporpaMMHpoeaHHSI, TeXHOJlOfHSI pa3pa6oTKH nporpaMMH0f0 
o6ecne'teH1Ul, OnepaUl-tOHHble Cl-tCTeMbl, MeTO)lbl xpaHeHH.SI H Jl0CTyna K )laffffbfM, OpraHH3a1..uu1 6aJ 
)J.aHHblX " 3HaHHH; 3aml-tra )l8HHblX H nporpaMMHblX CHCTeM - see B o6'heMe o6pa30BaTeJibHhIX 
rrporpaMM Bblcmero o6pa3oBaHlHL npH 1T0M nporpaMMa opHellTHpoRaHa Ha Tpe6oBaHHSI naCTJ0PTa 
cneUKaJlbH0CTl-t 1.2.2 «MaTeMaTHttecKoe M0)leJ1Hp0BaHHe, llHCJleHHbfe MeT0llbf H K0MnJJeKChl 

nporpaMM ». 

CrpyxrypalKl&MeHa 

BcTyTTHTeJlhHblM 3K3aMeH no cneUHaJlbH0CTH 1.2.2 «MareMaTHlleCK0e M01leJ1HposaHHe, 
qncneHHbie MeT0}.J.bl H K0MTTJieKCbl nporpaMM)) npoB0llHTC~ B ycTHOH cpopMe H npennonarae-r 0TBC'I' 
nocryna10mero B acnHpaHrypy Ha TpH Bonpoca 3K3aMeHaUH0HHoro 6HJieTa. 

BIDKHOH qacThIO oroopa npereH}.J.eHT0B B acnHpaHrypy .srnn.s1erc.sr no.uroroBKa peq>epara no 
CTICUHaJibH0CTH 1.2.2 «MareMaTHqecKoe M0}.J.eJIHp0BaHHe, qucneHHbie MeT0JU>I H K0MIDICKCbI 
rrporpaMM - BblTI0JJHeHHblH 1apaHee. npoBepKa pecpepaTa npoB0)lHTCSI HaytJHblM pyK0B0)llfTeJie~, 
K0T0pblH ocymecTBJISieT nepBH'-IHYIO 3KCnepnny. TIHWeT KpaTKYIO peueH3HlO. flpH HaJIHqlJH 
Il0JIO)KHTeJlhHOH oueHKH no pecpepaTy C0HCKaTeJib }.J.0TIYCKaeTCSI K c,uaqe BCTYJTHTeJibH0f0 3K3a.MeHa 

Do Kact,e,ll;pe MaTeMaTHKH H MaT. MO,ll;eJiupoBaHHH. 

1. <l>yttKUHOHaJibHbie TI0CJie)l0BaTeJibH0CTH u pst)lbl, paBH0Meptta.sr H T0IJe1IHrul CX0,UHM0CTh. 
11HTerpHpyeMOCTb H }.J.HQ)(pepeHUHpyeMOCTb cpyHKUHOHaJlbHblX P~ll0B. 

2. O11pe}.J.eJieHHbIH HHTerpan, cpopMyna HblOTOHa-Jleii6HHUa, TeopeMbl 0 cpe}.J.HHX 3HaqeHIDIX. 
TTpHMeHeHHe onpe}.J.eneHH0ro HHTerpana }.J.JJ.sl Bbll{HCJieHH.sl }.J.JJHHbl KpHBOH, nnoma,uH q>myp, 
BhlqncnettH.sr o6beMa Tena. 

3. He11pepbIBHOCTh B T0lfKe 11 06nacr11 .llJI~ <l>YHKUHH MHor11x nepeMeHHbIX. PaBHOMepttrui 
HenpepbIBH0CTb, TeopeMa KaHTOpa. OcHOBHbie TeopeMbl HenpepbIBHbIX cpyHKUHH (nOJibUaIIO­
KoIIIH, BeiiepIIITpacca). 

4. qacTHbie np0H3B0}.J.Hbie H }.J.Hq>q>epeHUHaJI cpyHKUHH MH0fHX nepeMeHHhlX.Cl>OpMyJia Teiinopa. 
TToH.SITH.sl 06 o6o6meHHbTX np0H1B0}.J.HblX. 

5. HopMaJibHble 0llH0p0.llHble JlHHeihlble JlH<}HpepeHUHaJlbHble CHCTeMbI.CymecTBOBaHHe 
cpytt)J.aMeHTaJibHOH CHCTeMbl pewettHH. PewettHe HeO,LJ.H0POllHOH CHCTeMbl. 

6. 3a}.J.aqa KollJH. TeopeMa 0 cymecTB0BdHHH H e}.J.HHCTBeHH0CTH pellieHHSI }.J.JlSI 3a_uaq11 KOIIIH. 
7. JlHHeHHble onepaT0pbI. HopMa onepaTopa. TionHhie H0pMHposaHHhle 11 f Hnh6epTOBbl 

rrpocrpaHCTBa. 3KBHBaJieHTHOCTb pa3HblX H0pM. Pa3MepHOCTb npocrpaHCTB. 

8. Pa3HOCTHhJe cxeMbl, ycTOMl.JHBOCTh pa1H0CTHbIX cxeM H pa3H0CTHble MeT0,ll.hl pemeHHSI ypaBHeHHSI 
Jlannaca. 

9. PewettHe tteJI.11HeiitthJX ypaBJ-1ett11i1. TeopeMa o C)KHMaI0U.\HX oTo6pa)KeH5lX. MeTOA HhIOTOHa. 
I 0. nocTaHOBKa 3a)J.atJH KOIIIH ,UJHI B0JlH0BblX ypaBHeHHM. TeopeMa 0 e}.J.HHCTBeHH0CTH pellieHHH. 

TeopeMbl 0 cymecTB0BaHHH, cpopMyJibl K1-1pxro<})a H TiyaccoHa. cf>yH}.J.aMeHTaJlbH0e perneHHe. 
IlpH6JIH)Kettttoe pewett11e nom-ionoro yparrne11115l. 

11. TTepBruJ KpaeBa~ 1a):la1ra )(JISI B0JIII0BhIX ypan11c1111it TcopeMa C,ll.HllCTBCllll0CTH. McTO)l <I>ypoe )lJISI 

ypastteHHjj KOJ1e6a111u1 CTJ)Yllhl. l tp116JtH)Ke11111>1c MCT0)lhl peu1e11115l. 

12. 3a.naqa KoI1111 H nepaajJ KpaenajJ 3a,LJ.alrn ,LI.Im ypaBHeHH51 TennonpoB0,LJ.H0CTH. Cl)opMyna flyaccotta. 

13. r apMott1P-1ecKue cpyHKI.lHH. CnoticrBa rapM0111-111ecK1-1x (PYHK~HH, q)yttJJ.aMeHTaJlbHbie perneHHSI 
L{JIH onepaTopa JlanJJaca. 



Ilo Kat\)enpe cucTeMnoro nporpaMMHponannH. 

l. PeryruipHble R3blKH, npasonHHeHHble rpaMMaTHKH, KOHelJHhIC aBTOMaT.bI. 

2. KC-rpaMMaTHKH. ):\epeBT,SI Bbrno,ua. HopMrutr,nr,re <J>opMM XoMcKoro" fpen6ax. MIT-aaroMaTI,J. 
3. Onpe,ueneHHe CHHTaKCHt1ec1<M-opHeHrHpona111t0ro paJ6opa. HHcXOll.ULUHMH aocxo)Vlll(HH 

pa360pbl. 

4. Hacne,uoBaHHe n 0011 H tmpTyaJll,llhll! Bhl'J0Bl,I. I loJIHMOp(j>HlM BpeMeHH HCTT0JH-JeHJHI. ITpHHJ.lHil 

no,ncTaH0BKM JlMcKoB (Liskovsubstitutionprinciple ). Perurn3aiuur ttacneJ.(oBaHJUf H BH.PTYaJJ.bHbIX 

Bbl30B0B B CTaTU'•:leCKH ntnH3HponaHHhlX OO-.sl3hIKax nporpaMMHpoBaHHSI (C++, Java, C#). 
5. l1HreP<t>eitc1,1 " a6cTpal<THbte l<JlaCCbl H cnoco6bl HX BblpaiKeHJUI B CTaTJ-ft.JeCKJ.fX OO-.sI3bTKax 

(C++, Java, C#). 
6. 6uuapuoe JJ.epeB0. PeKypcHBllbte H 11epeKypcHBHble anropHTMbl o6xo.ua 6HHapHbJX .uepeBbeB. 

liHHapHoe .nepeeo noucKa. C6anaHcupoBaHHocTh. CaM06anaHcHpy10muecS1 .uepeB1>S1 (AVL, 
KpaCHo-qepHhie ). 

7. IlmmupOBaHUe H )].HCilePiepH3aUH.SI npoueccoB H 3a,aaq B onepaUH0HHbIX CHCTeMax. CrpaTefHH 

11JlaHHpoBaHH~ . .nHcUHTTJlHHhl)].HCTieTqepH3aQHH. 

8. BHpT)'aJibHOe a,upecttoe npocTpaHCTB0. CerMeHTHblH, CTpaHHlfHbIH H cerMeHTHO-CTpaHHqHbIH 

cnoco6LI opratt1nau1u1 BHpTyanhttoif. naM~TH. Eyq}ep 6bICTporo npeo6pa3oBaHHSI a.upeca (TLB). 
9. CHHXpoHH3aUJf.SI B3aHMO)leHCTBYJOillHX BblqHcJTHTeJTbHbTX rrpoueccoB. CHHXpOHH3aUH0HHbTe 

IIpHMHTHBhI: MbIOTeKCbl, ceMacpopbl, co6hITIUI. Ilpo6JTeMa TYTIHK0B n MeT0)lbl 6opb6bI c HHMH. 

10. <l>opMa.JlhHhie 0CH0Bbl npoeKTHp0BaHJUI peJUIUH0HHhIX 6a3 )],aHHbIX: cpyHKUHOHaJibHble 

3aBHCHMOCTH, )leK0MTI03HUlUI cxeM OTHOUJeHliH, H0pMrulbHbTe cpopMbl cxeM OTHOUJeHHH. 

11. Crpy1CTyphl HH)leKC0B: TIJT0THbTe H pa.3pe)l<eHHbie HH)leKCbl, n+ -nepeBbSI H xem-Ta6JTHUbI. 

12. ,[{eyxnpoxo)].Hhle anropHTMbl o6pa60TKH )],aHHbIX, 0CH0BaHHbie Ha copTHp0BKe H xemHp0BaHHH. 

13. KoMnh10Tepttb1eceTH. MoneJTb OSI. IlpoTOKOJThI, HHTepq>elicb1. CTeK npoT0K0JT0B. IlpoTOKOJI 
TCP/ IP. 

Do Ka♦e}lpe MaT. KH6epueTHKH. 

1. 3a,natJH JIHHeHHOfO nporpaMMHp0BaHH.SI. ,[(soikrBeHHbie 3a)],aqH, TeopeMbl )].BOHCTBeHHOCTH. 

IloHHTHe 0 CHMTIJTeKC-MeT0)le. 

2. IloTOKH B cenix. TeopeMa 11 anropHTMbt <l>op,na - <l>anKepcoHa. TeopeMa o cnpoce n 

npe,nJI0)KCHHH. 

3. TeopeMa Kettnra o rpacpax, TeopeMa ,LlHJTBOpTa. 

4. MarpHqHhie Hrpbl. PemeHHe Hrpbl. CMernaHHbie CTpaTerHH. OCHOBHIDI TeopeMa 0 MarpHqHbIX 

Hrpax. 

5. Onpe.neneHHe 6yneBbIX cj)yHKUHH. 3aMKHYThie H nom-IhTe cHcTeMbI cpyHKUHH. TeopeMa Ilocra. 

6. AncpaBHTHOe K0JJ.HposaHHe. HepaBeHCTBO MaK - M1-u1atta. OnTHMaJlbHOe K0JJ.Hp0BaHHe (KOJJ,bl 

XacpcpMeHa). 

7. OnrHMH3aUHOHH.bie 3a,naqH tta rpaq>ax. Onpe.nenettHe Kparqaifrnero nyrH B oprpaq>e. AnropHTM 

Hax0iKJJ,eHJUI MHHHMaJibH0f0 0CT0BH0f0 nepesa. 

8. MarpOHJJ,bl. 3KBHBaJieHTHhie CHCTeMhl aKCH0M. TToBeJJ,eHHe iKa)].H0ro aJlr0pHTMa JJ,J151 MeTp0MJJ.0B. 

9. TeopeMa 06 3KBHBanettTHhIX onpe.uenemu1x 6a111ca m1Hettttoro npocrpattcTsa. Pa1Mepttocrb 

JlHHeRHOfO rrpocrpaHCTBa, M0H0T0HH0CTb pa3MepH0CTH. 

10. TeopeMa o roMOMOpq>H3Me rpynn. 

11. OnHCaHHe MaKCHMaJJhHbJX H)leaJJ0B s acco1.u,taTHBH0-K0MMyraTMBHblX K0Jlbt(aX c C,UHHHUeH. 

12. TeopeMa Jlarpatt,Ka o 1<otteL1111>1x rpyHnax, cJteJtCTBIHt. 

13. JlHHeHHLie oro6pa)lcettn~. O6pa·1, $1JJ.po. TeopcMa o cyMMe pa1Mep11ocTe11 51J(pa 11 06pa1a. 

14. CnyqaHHhIC BeJIJ,JqJfHbl H HX 4HCJ10Bbie xapaKTepHCTHKl1. 3aKOHhl 60JlbWHX lHiCeJl. 

15. I.{ettrpa.TihHruJ npe,neJ1hHa$1 TeopeMa. 

16. ITpoBepKa crar11cr11Y:eCKHX rnn0Te1. Kp11rep1111 1tta'-IMM0CT11 TT11pcotta. Kp11Tep1111 cornacirn. 

KoJIMoropoaa. 
17. I{eIIH MapKOBa. TTepeXO,llHhie ncp051TH0CTH. TeopcMa 0 npe,aeJlhHblX Bep0SITH0CTSIX. 



\ 8. \,\c,u,cneHRe BblCKa3b1BaHHi-i: 011pc;JeJICIIHC 11eKOTOpOH CHCTeMhJ KJJaCCW-JeCKOfO HCqHCJieHHH 

BblCKa3blBaHRi% (Kl1B); nOHSITHe UblBO)JU, BblBO,llHMOCn-t; ,llOITOJJHHTCJJhHhJe npaBHJJa BbIBO)la, 

reopeMa ,ue,nyKURH; teopeMa o noJmoTe H HenporHBopetJHBOCTH KMB; pa3pemHMOCTb KJ1B; 
He3aBRCRMOCTb aKCROM. npam-tna BlW[\emur lf YltaJJeHJHl OCHOBHbJX JJOJ1-ftJeCKHX CHMBOJJOB. 

Cnen11a.11bHbtit BOnpoc 110 l'CMC )\HCCcpnlllHOIIIIOii paooTM, 

JlaTepaTypa 

no Ka♦ei.pe M8TeMaTHKH H MaT. MOJlCJIHl)OBaHHH, 

1. Hm,HH B.A., Ca,noBHnqnif B.A. _ CeH.UOB 6.X. MareMar1111ecKHH amUJH3. I, I I roMa. 

2. <t>nxreHroJihU r.M. Kypc .nml><l>epeHUHaJihHoro H HHTerpanhttoro 1-1cqucneHHH. I, II, III ToMa. 

3. Py,nnH Y. OcHOBbl MaTeMaTHlfeCK0f0 aHaJIH3a. 
4. TioHTpSlrHH Jl.C. O6bTKHOBeHHbie )lJ,f~)cpepeHI.UHlJTbHbTe ypaBHeHJrn. 

5. IleTpOBCKHH 11.r. JleKU.HH no TeopHH o6bIKHOBeHHblX .uwcpcpepeHU.HaJTbHbJX ypasHeHHH. 

6. 'lmqmpJmli 1...1..., lJmpun11 tmJwli Q.. U., 1..ntlhmlili}luJwli U.1... Untlnpwqwu 11Ji:J>tptugpw1 

hml}_mumpnttflitp: 
7. Bna,nHMHpoe B.C. Ypaettemrn MaTeManiqecKoii cl>HJHKH. 

8. EaxBaJIOB H.C., )l{ff)lKOB H.n., Ko6eJJbKOB r.M. 411cJieHHbie MeT0.UbI. M., 2000. 

9. CaMapcKHH A.A., rym-rn A.8. 411cne1-11-1b1e MeT0JlbI. M., HayKa, 1986. 

10. Bep)l(6HUKHH B.M. OcHOBbI YHCJieHHbIX MeT0.U0B. M., BbIClllM lllK0Jia, 2002. 

11. AKorurn IO .P. OcHOBhI lfHCJieHHhIX MeT0.U0B. 1IacTh 1. H3.U. PAY, EpeBaH, 2005. 

Do Kact,e.l(pe MaT. KH6epueTHKH. 

I. E.JI. BaH .uep Bap.ueH. A.rrre6pa. M., "HayKa", 1976. 

2. BHHorpa;::coB l1.M. OcHOBhI Teop1111 lfHCen. M., 1963. 

3. rae.uemco E.B. TeopHH sepmrmocreu. M., 1970. 

4. II.IHpSieB AH. Bepo.srrttocrh. M., 1989. 

5. 3. MeimeJTuCOH. Bse.uett11e B MaTeMantt-IecKy10 nor11Ky. M., 1971. 

6. C.B . .H6noHCKHH. Bee.ueHHe B .UHCKpeTHYJO MaTeMaTHKy. M., 1979. 

7. Mam,ueB A, AnroplfIMhI 1-1 peI<ypCHBHhie <l>)'HKIUlli. M., "Hayi<a", 1986. 

8. K.A.PLIDHHKOB. BBe.ueHHe B KOM6HHaTopHbrn: aml.JIH3. M., 1977. 

9. fepH M., ,[l)KottcoH ,ll BhilfHCJIHTeJibHbie MllillHHhI 11 rpy,rumpell1aeMh1e 1a,ua~. M., "MHp", 1982. 

10. Axo A., XonKpoQ>T JbK., Y JlhMaH )])K. TToc·rpoem1e 11 amurn3 BbilfHCJ111TeJihHh1X a.riropHTM0B. M., 

"MHp", 1979. 

11. 3LIKOB A. 0cHOBM TeopHH rpaq>oB. M., "Hayi<a", 1987. 

12. Ope 0. TeopIDI rpa<l>os, M., MHp, 1969. 

13. X.Taxa. Hse,ueHHe B Hccne.uonatt11e onepau.Hit T.T.I,2. M., 1985. 

14. A.<l>opJI. Jl.<l>anKepcoH. TToTOKH B cenIx. M., 1966. 

15. T.Xy. L(eno11HcJieHHoe nporp~pomurne H TT0T0KH B cenrx. M., 1974. 

16. A.AJiett, /-{)I(. Cnettcep. BepojlTHOCTHbIH MeTo.u. MocKBa, «EHHOM», 2007r. 

17. f.3p.uell1, /-{)fc CneHcep. BepoS1T11ocT11b1i1 MeT0/l IJ 1<0M61111aTop11Ke, MocKna, «MHp», 1976r. 

18. T. KopMeH, 4. Jleihepcou, P. P11nccT. A1rropHTM1i1 1rncTpoc1111c 11 a11rn1H'3. 



Ilo Kac\)eape CHCTeMHOfO nporpaMMHpoeaHHH. 

l. TaHeH6ayM 3.C.CoBpeMeHHbie onepauuottHbie cucTeMbI. 2-oe H3,u.-IlHTep, 2002. 
2. fopMeeBA.B., MonttaHoB CHcTeMHoe nporpaMMHoe o6ecnet.JeHHe. - Cn6.: nHTep, 2001. 
3. Aeiiren r. BBe.neHHC B oncpmi110H11b1e c11crcMbt. B )..(Byx TOMax. - M.: MHp, 1987. I, II TOMa. 
4. l\HKpHTIHC n., 6epHCTaih1 <l>. OnepaUHOHllhle CHCTeMbJ. - M.: MHp, 1977. 
5. Bnn1>S1Me A. CucreMHoe nporpaMMHpoBaHHe B Windows 1uu1 npocf>eccHoHaJJOB. -CIT6.: ITHTep, 

2001. 

6. Axo A., YnbMaH n. TeoplUl CHHTaKCHtieCK0f0 aHaJIH3a, nepeao.ua H KOMilHJUIWfH. M.:Mupr 
1978. 

7. Axo A., CeTH P., y JlbMaH n. KoMnHJ1JITOpb1: npHHUHllbl, TeXH0JI0flHf, .HHCTJ)yMeHTbJ. M.'. 
H:marenLCKHH )].OM 11BHnb.S1Me", 2001. 

8. IHm6ypr C. MaTeMaTHtteCKWI TeopHSI KOHTeKCTHO-CB060)lHLIX Sl3LIK0B. -M.:MHp, 1970. 
9. fpHC )];.KOHCTpyHpOBaHHe K0MTIHJISIT0p0B )lJlSI umppOBbIX BbfqHCJlHTeJlbffbIX MallIHH. M.: Mnp, 

1975. 

10. rop,neeB A. B., MoJT'-laHOB A.ID. CHcTeMHOe nporpaMMH0e o6ecnet.JeHHe.- cn6.: nHTep, 2001. 
11. nblOHC <l>., Po3eHKpaHu. LI,., CnipH3 P., TeopeTHlfeCKHe 0CH0Bbl npoeKTHpoBaHH.sl 

K0MnHrurropoB.- M.:Mup, 1979. 
12. Peiiyop,n-CMHT B.,A)I(. TeopHSI cpopManhHhIX Sl3hIK0B. BBo,n;HLIH Kypc. - M.: Pa,zn10 H CB.sl3h, 

1988. 
13. ,lleHTen X.M, LI,eiiTen n.}J.)K. KaK nporpaMM11posaTb Ha C++. - M. "J13,naTeJihCTB0 611HOM", 

2001. 

14. CTJ)aycTJ)yn, Ebepn . ..sl3hIK nporpaMMHposaHHSI C++, cneQ. H3)l. - M.: "113)laTen1:,cTBo EHHOM", 
2001. 

15. Ila.BnoBcKaSI T. CIC++. TTporpaMMHposaHHe Ha Sl3bIKe a1:,1c0Koro ypoBHSI. y-qe6HHK.- CTI6.: 
TinTep, 2001 . 

16. BaH Taccen A- CTHnh, pa1pa60TKa, 1cpcpeKTHBHOCTh H HCnhITattHe nporpaMM. - M.: MHp, 1981. 
17. Aan Y., ,lleHcTpa 3., Xoop K. CTpyKTypHoe nporpaMMHpoBaHHe. - M.: Mnp, 1975. 
18. LI,)I(. nn6epTH. Ocsoii caM0CT0SITeJlbH0 C++ 3a 21 ,neHb. 3-e H3)laHHe. J,fa,n.)lOM 

«BHJih.SIMC».MocKBa,2000r. 
19. B.B. Tio,n6ellbcKHM. "5I3bIK C++". l-11,n-Bo "<l>11HaHcb1 11 craTHCTHKa" M., 2003r. 
20. P. na<}>ope. O6beKTHO-OptteHT11pOBaHHOe nporpaMMHp0BaHHe BC++. 
21. LI,.KHyr. "McKyccTBO nporpaMMHpoBaHH}I. OcttoBtthie anropHTMhI." TOM 1. M3,n-Bo 

"BHn1>.s1Mc11,MocKBa,2000r. 
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