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BseAenue 

B ocHoBy Hacros11uc1-1 nporpaMMbl 1m11m1<c111,1 c11c;ly1011lHC JlHC11Hrr11H1-1b1: MaTeMaTH4ecKuu aHaJJH3, 

Anre6pa " reoMeTp1-u1, Amt>~>epeHUHaJlbHbte ypa011eHH11, Cl>yHKUHoHanbHbtu aHanu3, YpasHeHHR 

MaTeMaTH''leCKOM (\Ht3MKH, Teopm1 eepO.sITHOCTeH H MaTeMaTuttecKaR CTaTHCTHKa, lJucneHHbJe 

MeTO)l.hl, MeTO)l.hl OTTTHMH38UHH, HmpopMaTHKa, ,ll,HcKpeTHaR MaTeMaT.HKa, KoM6HHa'I'OpHbJe 

anropl-iTMhl, Teop1-u1 rpaQ>OB, Teopm, Hrp H HCCJle)lOB3J-tHe onepaw1i-1, 8bl4HCJHffeJJbHbfe MaUJ.HHbJ, 

CHCTeMhl " ceTH, )13blKH " CHCTeMbl nporpaMMHpoBaHHSI, TexHononrn pa3pa60TKH rrporpaMMHOfO 

o6ecne'IeHHSI, OnepaU.HOHHble CHCTeMbl, MeTO)lbl xpaHemrn 11 )lOCTyna K )laHHblM, OpraHH3aU.HR 6a.3 

,naHHhlX " 3H8HHH; 3am.uTa ,naHHbIX 11 nporpaMMHbIX Cl1CTeM - see B 061>eMe o6pa.3oBaTeJibHbIX 

nporpaMM BbIClllero o6pa.30B8HIDI. TTp11 3TOM nporpaMMa opHeHTHposaHa Ha Tpe6osaHHSI nacITOJ)Ta 

cneu.uanbHOCTH U.01 .02 «)],HCjHj>epeHUHaJlbHble ypaBHeHl-1.H H MaTeMaTHlfeCKajf Q>H3HKa 

('1-}14>bpbug}1w1 hw4.wuwpnuHJhp. Liwrohuu11.nf14w4u1u 4>flqf14w)». 

CTpyKcypa3K3aMeua 

BcTynHTenhHbIH 3K3aMeH no cneu.1-rnnbHOCTH u.01 . 02 «,ll,mp<f>epeHUH8JJbHble ypasHeHH.sI H 

MaTeMaTwtecKast Q>H3HKa ('1-f14>hphugflw1 hw4.wuwpnuiubp, t.fwrobt.fwmJ,4w4wu 4>},q}14w)» 

npoBOJI.HTC.sI B ycTHoi-1 ci)opMe 11 npennonaraeT OTBeT nocTynaJOw.ero B acnHpaHTYPY Ha TPH sonpoca 

3K3aMeHaU.HOHHOf0 forneTa. 

BIDKHOH 1.JaCThlO oroopa npeTeH,neHTOB B acn11paHTYPY .sIBJrn:eTCSI no,nroTOBKa pe<f>epaTa no 

cneu.HanhHOCTH U.01 .02 «)],H<f>ci)epeHUHanbHhle ypastteHHSI 11 MaTeMaTl14eCKa.sI <f>H3HKa 

('1-}14>bpbugpw1 hw4wuwpnnHihp, Liu1robliwmf14w4wu 4>}1qf14w)» - BblnOJlHeHHblH 3apattee. 

TTpoeepKa pe<pepaTa npOBO,llHTCSI HayYHblM PYKOBO,llHTeJleM, KOTOpblH ocyw.ecTBJUleT nepBW·IH)'IO 

3KcnepTH3Y, IIHmeT KpaTKYIO peu.eH3HIO. TTp11 HaJI111.J1111 noJIO)l(HTeJibHOH ou.eHKH no peq>epa-ry 

COHCKaTeJib ,nonycKaeTC.sI K C)J.alJe BCTYilHTeJibHOfO 3K3aMeHa. 

Ilo Kacj>e,ll.pe M3TCM3THKH H M3T. MO)J.CJIHp0B3HHSI. 

1. <l>yHKU.HOHaJihHhle nOCJIC,llOBaTeJlbHOCTH H pst,llbl, paBHOMeptta)l 11 T04e'-rna51 CXO,llHMOCTb. 

11HTerpHpyeMOCTb H JlH<f><f>epeHU.HpyeMOCTb Q>YHKUHOHaJibHhIX PSl.ll.OB. 

2. Onpe,neneHHblH J.fHTerpa.n, c}>opMyna HhlOTOHa-Jlei16H11u.a, TeopeMhl O cpe,ll.Hl1X 3Ha'-leHHSIX. 

TTpMMeHett11e onpeneneHHOro HHTerpana ,Ll.JlSI Bbl4HCJleHI-UI Jl.JIHH~I KpHBOH, nnow.a.ll.11 q>Hryp, 

BbJllJ.fCJieHl15l o6beMa TeJJa. 

3. HenpepbIBHOCTb B T04Ke H o6naCTH ,Ll.JlSI q)yHKLl,HH MHOfHX nepeMeHHblX. PaBHOMepttrul 

HenpepbIBHOCTb, TeopeMa KaHTOpa. OcHOBHble TeopeMbl HenpepbIBHblX <pyHKU.HH (EonhUaHO­

KomH, BeiiepmTpacca). 

4. qaCTHbie npOH3B0)lHbie "JlHqlc}>epettu11an qlyHKUHH MHOfl1X nepeMeHHblX.<l>OpMyna Teanopa. 

TTOH.SITJUI 06 o6o6w.eHHblX nJ10H3B0,L1.HblX. 

5. HopMaJJbHbJe OJlHOpo,L1.Hb1e n1-11-1ei11-1b1e n11c}><l>cpe11u11anbHb1e c1-1cTeMb1.CyutecTsosattHe 

<f>yH)laMeHTaJJbHOH CHCTCMbl peweHHH. PeweHHe HeO,ll,HOpO)lHOH CHCTeMbl. 

6. 3a,ll,aYa Kow1:-1. TeopeMa o cyw.ecTsoea1-11111 11 e.n.HHCTBeHHOCTH pewett1151 .ll.Jl51 3anal¾H Kow11. 

7. JlutteHHhJe onepaTOphl. HopMa onepaTopa. TIOJIHble HOpMHpOBaHHble 11 fHnb6epTOBbl 

npocTpaHCTBa. 1KBHBaJleHTIIOCTb pa3HblX IIOpM. Pa1MepHOCTb npocTpaHCTB. 

8. Pa3HOCTHhle cxeMbl, ycTOHYHBOCTh pa·woCTllhlX cxeM 1-1 pa·rnoCTHblC MeTO)].bl peweHl,Ul 

ypastteHHst Jlannaca. 



\ 

9. PemeH"e Hen"HeilH1>1x ypaeHeHHH. TeopeMa o c>KHMaJOI.QHX oTo6pa>KeH.srx. MeTOJ1. HoJOTOHa. 

10. nocTaHOBKa 3a)la4l1 KowH )],JUI BOJlHOBhlX ypaBHeHHH. TeopeMa O e,LU1HCTBeHHOCTH perneHHH. 

TeopeMbl O cymecTBOBatHIH, ~)OpMyJtbl KHpxrmjm H nyaccoHa. <l>yH)laMeHTaJJbHOe perneHHe. 

Tip"6n")KeHHOe pemeHHe BOflHOBoro ypaBHel-UUI. 

l l. nepBrut Kpaesa>1 3a)).at.ta )lJ1)1 BOJlHOBblX ypaBHeHHH. TeopeMa e)1,HHCTBCHHOCTH. MeTO,ll <f>ypbe 

.umt ypaBHCH"Sl Kone6aH")1 CTPYHbl. np116JJH>KeHHblC MeTO)lbI perneHH.sJ. 

12. 3a,n.at.ta Korn" " nepeaH KpaeeaH Ja)laqa )ln.sr ypaeHeHH.sr Tennonposo,nHocTH. <I>opMyna 

nyaccoHa. 

13. rapMOH\r4eCKl-1e $YHKUHH. CDOHCTBa rapM0HHYeCKHX cpyHKUHH, cpyH,naMeHTaJJ.bHE,Je 

pemeH1u1 )].ml onepaTopa Jlannaca. 

Do Kact,eApe CHCTCMHOfO nporpaMMHpoeaHHH. 

1. PerynstpHble Sl3blKH, npaBOJHIHeHHble rpaMM8THKH, K0HeYHbJe aBT0M8Tbf. 

2. KC-rpaMMaTHKH. AepeBb}I BbIB0)].a. HopMaJibHbie cpopMbI XoMcKoro 11 fpeii6ax. MTI­

asToMaTI>I. 

3. Orrpe)].eJleHHe CHHTaKc111-1ecK11-op11eHTHp0BaHH0ro pa36opa. HHCXO)Vll.QHHH BOCXO)VllllHH 

pa360pbl. 

4. HacJle)],OBaHHe B OOn H BHpTyaJibHbJe Bbl30Bbl. noJIHMOpCpH3M BpeMeHH HCTI0JIHeHH$1. 

TTpHHU.Hn no)].cTaH0BKH Jl11cKoB (Liskovsubstitutionprinciple ). Pean113au.1-rn ttacne.n;osaHH}I H 

BHPTYa.JihHhIX Bbl30B0B B CTaTH4eCKH THTIH3Hp0BaHHbJX OO-Sl3b1Kax nporpaMMHp0BaHIDI 

(C++, Java, C#). . 

5. HHTepcpeHCbl H a6cTpaKTHbie KJiaCCbl H cnoco6bI HX Bbipa)l(eHH.SI B CTaT11qecKHX OO-H3bIKax 

(C++, Java, C#). 

6. DHHapHoe .LJ,epeso. PeKypcHBHble 11 HepeKypcHBHble anropHTMbl o6xo.LJ,a 6HHapHblX .n;epeBheB. 

nHHapHoe .n;epeso no11cKa. C6anaHcHposaHHOCTb. CaM06anattc11py10m11ec.S1 .n;epeBh.SI (A VL, 

KpacHo-qepHbie ). 

7. flnaHHpoBaHHe H )].HCTieTqepH38U.HSI npouecC0B H 3a)].aq B onepaU.H0HHblX CHCTeMax. 

CTpaTerHH nJJaHHpOBaHHSI . .ll:HCUHTIJJHHbl JlHCTieTqepH3aU.HH. 

8. B11pTyaJihHOe a.LJ,pecHoe npocTpaHCTB0. CerMeHTHbIH, 

cTpaHW-IHbJH cnoco6b1 opramnau~-rn s11pTyaJibHOH 

npeo6pa3oBaHH.SI a.n;peca (TLB). 

CTpaHHYHblH H cerMeHTH0-

naM}ITH. 6ycpep 6hICTpOfO 

9. CHHXpOHH3aU.H$1 B3aHMO)].eHCTBYIOLUHX Bhl4HCJJHTeJJhHhlX npou.eccos. CHHXpOHH3aU.HOHHhle 

rrpHMHTHBhl: MblOTeKChl, ceMa<pophI, co6bITHSI. TTpo6JieMa TynHK0B 11 MeT0)].bl 6opb6bI C 

HHMH. 

I 0. <l>opMaJJbHble 0CH0Bbl npoeKT11p0BaHHH peJJ}IUH0HHhIX 6a3 )],aHl-IbtX: cpyHKU.HOHaJlbHble 

3aBHCHMOCTH, .n;eKOM003HUH}I cxeM OTHOWeHHH, HOpMaJlbHble cpopMbl cxeM OTHOLUeHHH. 

11. CrpyKTyphI HH,lJ;eKC0B: TIJJ0THhie 11 pa3pe)l(eHHhJe HH,lJ;eKChl, B+ -)].epeBMI H xeLU-Ta6JIHI.,lhl. 

12. AayxnpOXO)].Hbie anropHTMbl o6pa60TKH )].aHHhlX, 0CH0BaHHhle Ha copn1p0BKe H 

xew11posatt1111. 

13. KoMIThJOTepHbJeceTH. Mo)].eJJb OSI. npoTOKOJlbl, HJITep(l)eHCbl. CTCK llp0T0K0Jl0B. npoTOKOJl 

TCP/ IP. 



Ilo Kact,ei.pe MaT. Kn6epHeTHKH. 

1. 3a,na'-Ut m-tHeHHoro nporpaMI\HtponallH1f. /{IJOHCTBClfllJ,le JH)Ja411. TeopeMhl JI.BOHCTBeHHOCTH. 

TioHJITHe 0 CHMllJleKC-MeT0)J,C. 

2. TTOTOKH B CCTHX. TeopeMa H ru1ropJ.-tTMbl <l>opJI,a - <l>aJJKepcoHa. TeopeMa 0 cnpoce H 

npe.nno>KeHHM. 

3. TeopeMa Kem-tra o rpa<flax, TeopeMa ,UiurnopTa. 

4. MaTJ)M4HbJe Mrpbl. PeweHHe Hrpbl. CMCU18HHble CTpaTenn1. OcHOBHa.R TeopeMa 0 Ma'fpHlfHbJX 

1-1rpax. 

5. Onpe,neneHne 6yneBblX <l>YHKQHH. 3aMKHYTbie H noJIHble CHCTeMbJ <J>yHKl.(H.H. TeopeMa TiocTa. 

6. Aml>aBHTHoe Ko,nnposaHJ.te. HepaseHCTBO MaK - M1111aHa. OnTHMaJJbH0e Ko,nuposaHHe (Ko.ru,1 

Xa<j>(j>MeHa). 

7. OTITHMH38QHOHHbte Janatm Ha rpacJ>ax. Onpe.n.eneHHe KpaTYatiwero nyTH B oprpaq>e. 

AnropHTM H8X0)1()1CHH.SI MHHHM8JlbH0ro 0CT0BH0ro .n.epesa. 

8. MaTJ)OH.ZU>I. 3KBl·tBaJJCHTHble Cl1CTCMbl aKCl10M. noee.n.eHHe )l(a,L{H0f0 anropHTMa ,[(J1JI 

MeTp0HJI.0B. 

9. TeopeMa 06 JKBHBaJJeHTHblX onpe,neJieHH.SIX 6831-tCa JJl1HeHHOf0 np0CTP8HCTBa. PaJMepHOCTb 

JIHHeuHoro npocTpaHCTBa, MOHOTOHHOCTb pa3MepH0CTH. 

I 0. TeopeMa o roMOMOpQ)H3Me rpynn. 

11. OnHCaHne MaKCHMaJJhHhIX 11.n.eanoB B accou;HaTHBH0-K0MMyTaTHBHhIX K0JihU:aX C eJI.HHKUeit 

12. TeopeMa J1arpaH)l(a o K0He4HhIX rpynnax, cne,ncTB11.S1. 

13. JlHHeHHbie OT06pa)l(eHH.SI. O6pa3, .Sl)lp0. TeopeMa 0 cyMMe pa3MepHOCTeH .Sl,npa 11 o6pa3a. 

14. CnyqaHHhie BeJJH4HHhl 11 HX 411CJI0Bbie xapaKTepHCTHKH. 3aKOHbl 6oJibWHX lJHCeJJ. 

15. I..{eH-rpanbHa.SI npe,neJ1bHa.S1 TeopeMa. 

16. TiposepKa CT8Tl1CTH4eCKHX nmoTe3. KpHTepHH 3H84HM0CTJ1 nHpCOHa. KpHTepHH cornacIDI 

KonMoropoea. 

17. I..{enH MapKOBa. TiepeXO)lHble Bep0.SITH0CTH. TeopeMa 0 npe,neJJbHbIX sep0.SITH0CT.SIX. 

18. J1ClJHCJieHHe BblCKa3bIB8HHH: onpe,neJJeH11e HeK0T0pOH CHCTeMbI KJ18CCH4eCKoro HClJHCJieHIDI 

BhICKaJhIBaHHH (KHB)~ noH.S1T11e BblB0.LJ.a, Bhrno,n11MocT11; ,nononH11TeJ1bHb1e npas1-u1a BblBo,na, 

TeopeMa ,ne,nyKU:HH; TeopeMa 0 n?JIH0Te 11 Henpon,rnopeYHB0CTH Kl1B; pa3pell.lHM0CTb Kl1B; 

He3aBHCHM0CTh aKCH0M. npaBHJJa BBe,neHH.SI H y,naJJeHH.SI 0CH0BHblX JJ0fH4eCKHX CHMB0JIOB. 

Cne .. HaJJLHblH sonpoc no TeMe )lHCCepTa~HOHHOH pa60Tbl. 
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