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B.10K nporpaMMnpoBanna 

1. MaccHBbI. MaccHBbI Ha cTeKe, 1MHaMMMCCKHe MaccHBbl. ApuoMeTH4eCKHe JieDcTB1A C 
YKa3aTeNAMH. IlpuHulbI peann3asuM M C0KIOCTb oepasuA U1S1 MacCMBOB 

MHaMM4eCKH M3MCHACMbIM pa3MepoM (Haip. std::Vector). 
2. OyHKUMM, peau3auA BLB0Ba )yHKUMM C IOMOIIbIO CTCKa. Crioco0bI (o 3HayeHMIO. 10 

cCblJIKe) H MexaHw3MbI (CTeK, perncTpb) 1epclan IlapameTPOB. CTOHMOCTH BL30Ba 

)yHKUMH, BCTPanBaHHe KaK MexaHH3M OTMMW3ann (inlining). 

3. PexypcuBHbIe yHKunn. Mcnonb3OBaHHe pcKypcun - parropb! Pb1Cipo,1eHcTBI11 
ncnob30 BaHMA naMATH. OTHM3aLLMA XBOCTOBOH pekypcI1 (tail call elimination). 

4. Knaccbl. Kuaccbl Kak peaIM3ans HOBLIX THIOB 1aHHbIx. TIpuHuMIn MHKaicy1aiutI. 
4.ieHbI KNaccoB (1aHHbIe. MeTONbI). 00teKTbI KJNacca, pa3MelleHMe 00beKTOB Ha cTeKe/B 

KyYe. 
5. MHTepoeñcbi M aÑcipakTHbIe KJaCCHI. Hac.icioBaline 1 BHpTyaMLIlble BbI3OBL. 

noNMMOpu3M BpeMeHM HCnOJIHeHnA. PeaJ1w3aiuiA BMPTyaNb|bIX Bb130 BOB IB C++. 

6. BuHapHoe nepeBo. PekypeuBHbIe n nepexypcnsIHe aropwTMSI 06xO1a QnHapuiMN 
AepeBseB. BnnapHoe xepeBo noHcKa. CõanancnpobannocTb. Camo6anaHcupyjoutieca 
AepeBba (AVL, KpacHo-4epHbIe). 

7. BuHapHbIC nOMCK B orcopTHposar1ioM MaccnBe, c10KHOCTI. TlocTpOCHHe 6HHapioo 
nepeBa nOMCKa Ha oCHOBe OTCoPTHPoBalHOro MaccHBa. 

8. OHOC BA3Hble n aByCBA3HbIe cnnCKH. IloncK, 100aB.1eHHe H yanCHne 9neMCHTO:. 
cIOKHOCTb 9THX OnepaiMIn. 

9. CTpyKTypa laHHbIX CTCK (stack). npuMCHCHHe. Peann3auMA CTeKa Ha OCHOBC 

IMHaMM4eCKOro MacCMBa H CBA3aHHOrO CInCKa. 

10. CrpykTypa naHHbIX O4epelb (queue), npuMenene. PeanwsauuA 04epen Ha ocito 
JMHaMM4eCKoro MaccuBa in CBA3aHHOrO CCKa. 

1. CoptupoBKa MaccHBa. TeopeTHYCCKHÄ HIKHMÄ ipecA CA0KIOocTH. BsiCTpan copTinoBi.t 
(quick sort), copTupoBKa BCTaBKOH (insertion sort), copTnpoBka cAMaHMCM (Merge sort). 

12. Ipa�u. peanwsaLua anropwrMOB oncka B umpiy 4 B rayõny. AaroprTM Meikerp. 
13. XTu-TaoJIMLIbl, cIOcoõbI peann3auun, cIOKHOCTb I10HCKa. 
14. IlapanieNGHbIe BLI4HCJIeHMA. MnororipoeccopHOCTb MHOTOIOTOYIoCTE 

IlepekioyeHne KOHTeKeTa. IlpuoprreTbI n0TOKOB. Tloro410-10Kanbilble ,aHHIe (hrcd 
local storage). CuHxpowsau9: MbIOTeKCGI H CeMaopb. 

15. BupryanbHas naMSTb, IeIM M peann3aua. Byoep QbIciporo ipeoópa30BaHIA 
(TLB). 

16. Moie., OSI. IIporOKO.Jb) H MHTep)eicsi. Crek iporoKO.IOB. |IpoTOKOH TCP/ IP. 
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5iOK MaTeMaTHKH 

. TIpelen nocNenOBaTeJlbHOCTH. HeoÐNOUIMoe n 0cTaTOYHOC vcNOBHe KouH IA 

CXONMMOCTH I0cNENOBaTCJILHOCTeM. 

2. Ilpenel MOHOTOHHbIX NOCIenOBaTeIbHOCTeH. Yncio c. 
3. OCHOBHbIe TeopeMbl O HenpepbIBHbIX )YHKUMAx (|u ll TeopeMbI BonbuaHO-Kon. I : 1! 

TeopeMbI BeHepuirpacca). 
4. PaBHOMePHas HeIipepblBHOCTb H TeopeMa KawTopa. 
5. OCHOBHbIe TeopeMLI O JHhhepeuupyeubIX ()yHKIX (reopeMI DepMa, Po.t.:. 

JlarpaKa). 
6. QopMyna Teänopa. OcrarouHie 4IeL B (hopue Ileano n Jlarpanxa. Ipn6nxen 

BEI4HCIeHHe TNeMeHTapHbIx )yHKunH ipn iOMOILH hopMy 
I. OnpeneneHHe onpeneneHHOrO MHTerpana, þopMyna HbIOTOHa-JleHQHMIla. 
8. TeopeMbl O cpenHeM 3HaycHHM Onpe,enenioro MHrerpana. 

9. HecoÑcTBeHHble MHTCIpanb. IpusnaKH Aoe.11 n upuXIe 9 CXONII\IOCT! 

HecoõcTBeHHLIX MIHTerpaioB l pona. 
10. IlonHbiG IHHhepeHnan oyHKunn or MIIOrHN nepemennbIX I1 ero reoMeTpuyeCKas 

HHTepipeTauua. 

11. YacTHIe npOM3BO1HbIe BIICUHX nopakOB. TeopeMa lllBapua. 
12. OKeTpemyMbi )yHKILHH OT MHOTHX CpeMeHHBIX. 

TeHnopa. 

13. MHTerpalbHbIA npu3Hak Koun JNA CXONMMOCTH n0J10KHTelbHbIX pANOB. 
14. OnpeneneHHC ipHMepbl MeTPM4eCKMX ipocTpaHCTB. IloHbie 

npocTpaHCTBa. Onpene.icne u npuMepbl HopMMpoBanHbIX IipocTpaHCTB. 
15. Onpene1eIHHe M ipuMepi CBKJIIMJOBbIX ipoc1panciB. Oproronamubie 6. 

HepaeHCTBO beccena. PaBeHCTBO I lapcesas1a. 
16. [lonHHIe eBKIHIOBbI IpocTpaHeTBa. TeopeMa Pucca-Dniepa. 
17. PenseHMe 1HHeKHSIX JAHQhepenuna.bIILIX ypaBiICHnH Inopauka. 

MeTpTN 

18. O,1Hopo,b1e H ipuBO,IIMbIC K OI0PobIM ,UI))epemwaII,I lbIe ypaBieia. 
19. VpaBHCHMC B IIo.HbIX JHohepeniua:x. MuTeippyioIuii NMOKHTC.Ib. 



20. PeueHHe MHCúnLIN OHopoMbIN nhepenIlMa.bHbIX ypaBneHní n-oro opa 
nocTOAHHbIMM KOo)uunenraMH. CIy uaH npocTbIX H KpaTHbIX KOPHen. 

21.3anava Koun. TeopeMa cyuecTBOBaHM1 M eJMnCTBeHHOCTH PcuicHHA 3aJaYn Kounn 
nnhhepeHWHaNbHOTo ypasuenna y' =f(x.y). 

22. PeuieHHe MHeMHHIN OM0oponHbIN Andhepemua..HIX ypaknenný n cIHCTeM N-o0 
Inopakac nepeMCHHbIMII KOp)ueraMH. Dvi,anMCHTaJLHas CHCTeMa peie1Hi. 

23. PeueHHe 3ana4n koum s ypasnenns KOICPaM Cipybi. QbopMyna /lanavócpa. 
24. MeTon ypbe H ero ipuMeHeHne K pCICNIIIO I kpacBoA 3ajayn H YpaBHC 

KONePAHHA CTPyHbl. 
25. T'apMoHIYeCKHe Qyukwmn. OcHOBHLIe CBoHcTBa rapMOHHYCCKHX yHkun�. 
26. MeTo npocrom nrepaiuu ua peuienna HenMncYMHSIN areópanHeCKHX ypaBHCHHG. 
27. MeTol cexyuux H MeTO,1 KacareJlblX (MCTOn llbioTOHa) LIa peuICHMS HCNHICiN 

anreQpauHeCKMX ypaBHCHnH H CxOAMMOCTb THX MeTO10B. 
28. MrepaunoHHbIe MeTOJHI UIa peuuenna CHCTeM JIHieñHbIN a.reópanyccKIIX ypas1 

(MeTO1 Ako6u (MeTOn npocTo� HTepaivin), MeTo Taycca -3eHena) M HX CXoAMMOCI 
29. 3ana4a oÑ HHTepnonAMH. MHTepnoiAHOHHLI� MHOro4NEH JlarpaHxa M I10rpeii0 

ainpokCHMaUHH. 

30. KBaparypHbIe opMybi. O6061eHIIe hopMyNb) npMOYrolbIHHKOB, TPanerit. 
CHMnCOHa M Hx norpeuiOCTb aliipoKCIMalWIm. 

31. YnceHHble pecHHA OÔbIKHOBHHHIX JMhepenuna.lbHblX ypaBHCHMÝ I TiopaIKa. 
MeTOAbI DHnepa n PyHre Kyrra. 

32. ABHble H HeABHbIe CXeMbl JIA ypaBicHHS TeLJIOipoBoFHoCTH. TlopAIKH annpokcHMa 
CxeM. ycTOM4HBOCTL M CXONMMOCTb. 

MaTpnl -

33. OnpeneNHTeNH n-ro nopaJIKa n ee CBOMCTBa. Teopema oÑ 0peieWTe.Ie ipow3Beet 

34. OnncaHne ooparMMbIX Marpuu. TeopeMa Kpamepa, npasn.io Kpamepa. 
35. TeopeMa KpoHeKepa KanenJH. TlpocTpaHcTB0 

oNHOPoHBIX ypaBHCHMM, ero pa3mepHOCTb. 
36. TeopeMa o paHre npon3BCJCHMA MaTpHs. 

37. OnHcaHHe npocTbIX MHOTO4JeHOB Han noNeM NeñcTBHTeJIbHbIX YHCen. 

38. TeopeMa o pasMepHOCTH cyMMBI noipocTpaHcTB. 

peiueHH� CHCTCM JIHHei 

39. Teopema o pasmepHOCTH AApa n oópa3a J1mneHHOrO OTO6pxema. 
40. AropuTM oPToroHanw3amn TpaMMa-Ll]MMITa. 
41. TeopeMa o Anpe roMOMopu3Ma Ko.1cI| (1ApO- Hca KO1bla). 
42. BepoATHOCTHOe IipocTpa1HCTBO, )opMyna noHO} BeposNTHOCTI, TeopeMa bañeca. 
43.3akoHbI 60TbJHX 4HCen. CxoMMOCTH IOcIeNOBaTe.lbHOCTeH cayyaHlbIN BeNHYHI 

Teopews YeobIeBa, XnIMHa. 
44. HopMailbH0e paciipene.CHHe M LLeIripabnas 1ipe, le.lbllia9 TCOpeMa. T'eopeMa JIanyH0 
45. OuewKa Hew3BecTILIX I1apamerpoB. KaccnpuKn olCIOK. MeTo,bI l0JIy4eHH 

TOYe4HLIX OUCHOK METOJL MOMCHTOB, MeT0)[ anooLICrO IpaBjOION0ÖHN). 



46. MHTepBaNbHoc OlCHHBaHie. IlocTpocuHe OBeDineMbHbIX MHrepBaJIOB JUIH TlapaMei, 

HoPMaJIbHOTO pacnpeNCICHHA. 
47. DhoeKTHBHbIe ouCHKH. HepaBCHcTBO Pao-Kpamepa. DhheKTBHOCTH OIICIKM IiapaMe 

48. 1ipoBepKa cTaTHCTHYeCKHN TH1OTC3. KpurMcCKas o61acTb. KpuTepuH corMacua 

KoaMOropOBa H KpUTepi 3naHMOCTH Tlipcona. 

HOPMaNbHOro pacnpeaciCHH1. 
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6.IOK þu3MKH (Heo643a1ebIHLIe B0ipoCLI) 
1. MexannHecKOe J164KCHHe. TpaCKTOPHN JUBKCIS. Ipoiemmai uyL. Ckop0Tb ABIDKC 
YcKopeHMe B4KeHHA. TateuusaLHOe yCKopeme. Ilopabloe yCKopHe. CBA36 Me 



2. 3akoHbl HbIOTOHa. CMIbI B MCxanMKe: cHa BCCMHplo1o TArOTcs, CHNa TAKeCTM, Bec T. 
CHna ynpyrocTn, CHNa ApxIMCNa, CHMa CroKca. 
3. KMHeMaTHKa ABHKeHMA TOYKH 10 OKpykHocrn n BpautaTeIbHOTO IBMKeHMA TBePIoro Te . 
VrIOBa CKOpOcTb, yriOB0e yCKopeHHC. CBA3b JMICHHoii CKOp0CTH C yrioBoM 

TaHreHInaNbHOro yCKopeHn9 C yTIOBbIM. 
4. lunaMMKa BpaiarelbHOTO BHKCHHA Te. B0K)yT HCIOBKHOD 0cH: MOMeHT CI 

OTHOCMTeNbHO 0CH. nIeVO CMJIbI. MOMeHT MHepiHn TO4CWIOrO TCJla M CHCTCM bI Tei, 0CHOP1 

3akOH 1MHaMHKM BpaunaTCNLHOT0 BMKCHHA. 

5. MMnyIbC TeNa. 3akoH cOxpancHHA MMIIYJIbCa. MoMCIT MMIyJl b.ca Tena oTnocHTeNbHO C. 
3akoH coxpaneHnA MOMeHTa uMnyNbca. 
6. PaóoTa cHJbI. KOHcepBaTHBHbIe M HeKOHCePBaTMBHbIe CHJIbI. TloTeHIlMaIbHag 9Hepra. 
TIpumepb hopMyn noTeHLHaTbHOH DHeprnn B3auMOJeHCTBMA TeI. KMHeTHYCCKas 9Hep 
nocTYnaTeNbHOrO H BpauarelbHOro ABMKCIHS re.1. 

7. MexaHnYeCKas DHepru9. 3akoH coxpaneHHa MexanIYCCKOoii DHeprHH. CBA35 pao 
HeKOHCepBaTHBHOH CHIbI C H3MeHeHMeM MeXaHHYeCKOA Heprun cHCTeMbI. 

8. 3nekTpH9ecKoe B3aMMOJeHcTBNe 3apaxeHbIX Ten. 91eKTPM4eCKHH 3apan. 3akoH Kyno 
HanpsxeHHOCTb M nOTeHUnan 31eKTPHYeCKOro n.151. HanpaxeHHOCTL IIOTeHI||!3I 
31eKTPOCTaTHYeCKOrO nO19 TO4eYHOro 3apana M CHCTeMbI TO4eYHbIX 3apanoB. Paoora 
3.1eKTPM4eCKOro noJ1A. Pa3HocTb D0TCILnaiOB. 

HaipakeHHOCTbO 9NeKTPH4eCKorO no1A. 

9. 9nekTpnyeC KnH kOHIEHCarop. DneKTpOCNIKOcTb KOHACHcaropa. "DnekrpocMKOCTb NIOCK 
KOHIEHCaTopa. 3Heprus 9NeKTpMYeCKOrO nO1A. 
10. 9nekTpHYeCKHH TOK. Cuaa TOKa. IlnoTHOCT6 TOKa. DnexrpojBxyutaa cuia. Ha1paxe. 
9neKTpH4eCKOe coipoTHBJICHMe npoBoAHMKOB. 9JIeKTPMYeCKMÝ TOK B MeTaINax. 3aKOH 

3akoH OMa B IM)hepeHUHaNBHOM hopme. Paõora .1eKTPHeC KOro TOKa. 3akou Jlxoyng � Jler 
11. MarHHTHOe B3auMONeHCTBne. MHayKLuHa H HanpaKCHHOCTb MarirTHOro n019. CHna AMn 
MHiyKIMA MarHWTHOrO 9NeMeHTa roka (3akou Bno-CaBapa -JlaruIaca), npAN 
npoBolHMKa c TOKOM, cO.1eHOMla. eHCTBHe MarHMTHOO 101A Ha ABMKyLIÄCa TO4eYI 

BieKTpHYeCKHH 3apan. Cuna JlopeHua. IBMKeHHe 3apaxeuHbIX 4aCTHL B 91eKTPHYeCKO 1 
MarHMTHOM [IO1AX. 

12. PaóOTa MarHWTHOrO noJ19 ipM ABHKeHMM IIpoBOJUIMKac TOKOM. MarHTIbIM NOTOK (n 

MHAYKLMH MarHMTHoro rioin). MnayKTHBHOCT6 KOWry pa. MH.iy KrBHOCTb coNCHOHna. 
13. 9nekTpOMarHnTHaA MHAyKIlM9. 9.1.c. HiAyKInn. CanoLyKIMA. Dueprua MarHHTH 
1O1A. 

14. KoncQare liHaiH Korryp. DaexTpOMArIHIlae Koneoann. llepno DieKIpOMarHT 
KOJebaHMú (hopMyua ToMcOHa).OrKpbITHIH KOneareNblblM KOWTyp (aHTeHHa). 

. 15. OcHOBMLIe 0J0KeHMA Teopun 9uIeKipoMarHHrIoro i0Ja MakcBeJIA. Bo3HMKHOB 
(oópavoBanne) 9eKTpOMarHHTHoH BOJHb. 
l6. MexaH4eCKHe KoncQanna. CMeuene, aMLMIyNa. liepuo, 4acTOTa. Qa MKIHHe 
HacToTa KO:1C6aHM4. TapmonneCKHe KOJIcoama. Ypsnenue tapuoecKUN NOJeGaunm. 

CBA3L paBHOCTH IIOTeHIHanoB 



CKopocTb H ycCKOpeHHe nBMKCHHA npH rapMoHHYCCKHN KOJJC0annax. CBAB6 ycKopeHH 

CMCUleHneM. 
17. KBazuynpvras cuna. MareMaTHYeCKMH H )3u4eCKHÀ MaaTHKM. [MKW9cCKas yaci 

rapMOHH4eCKOro 0cMNITOpa. JHeprus k0.IcPani. 
18. Ynpyrue (MexaHnYeCKHe) BOJHLI. Mesann3M M yCJIOBHA BO3|MKHOBCIIMA yipyrux B 

TlonepeVHble M nponolbHbIC VipyTHe B0J|LI. VCIOBIIS IIN B031KHOBCHMA. DopMylbI CKOp 

VnpyruN BONH B pa3u4HbIX Cpeax. MHa BOJTLH. TlMKJIH4CCKOc BOJHOBOC 4HCiIO. YpaBHC 

InI0CKOH BONHbl. 
19. 9neKTPOMarHMTHaA BOJIHa, yciOBMe 1 MCxailMBM ee BO3|MKHOBeHMA. CKopocTH H 1 

3MCKTPOMarHWTHOM BOJNHbI B BaKyyMe H B pa3NHYHLIX cpenax. IlokazaTeJIb ipeIOMJICHHA cpc. 

l kana 1eKTpOMarHHTHbIX BO1H. Xapaktepneruka 9neKTPOMaT IHTHBIX BOJH pasnn9) 
HHTePBanOB 1HH BOIH. 

20. OcyecTB.JeHHe MHTepoepenHH CBeTa c lOMOUbIO TOHKoA ICIKH. MHTephepeHUHOHI 
nO10CbI paBHOM TOJILIMHLI M paBHorO HakJIOHa. 

21. Jn¢pakUnA BOJH. OôbACHEHHE Andpaku1n Bo1H 1a 0CHOBe ipunuuna fioiireHca-pen 
AnopakUHA OpayHroepa (1upaKUMA napannelbHbIX JIyyeH) Ha olHoD uenH 
AnopakuHOHHOH peuieTKe. lnopakunoHHBIH CneKTp. 

22. TenaoBoe w31yyeHMe. ero neprerwuecKne xapakrepucKn. 3akoHbl Kupxro�a, Cred 
BoJbUMaHa. BuHa. IlocTynaT IliaHKa. 
23. QoTO1eKTPWHCCKHG DþV)eKr. Bonsiawnepiian xapaiepuerIKa Vororoka. Onil 
3aKOHOMepHocTH QoTO)heKTra. VpaBHeHne DinurrcHna JI9 oropheKTa. 
24. DoTOHbI. KopnycKynapHO-BOJHOBas npiipona cBeTa n 4acTwu. 
25. MoNeKyIAPH0-KMHeTH4eCKHe ipencTaBJICHHA 0 CTpoCHMM BeUleCTBa B pa3uy1 

arperaTHbIX COCTOA HHAX. CTaTHCTHYeCKHM MeTOJI onMcaHMI COCTOSHHMA M IIOBeeHMA CHC 

26. TepmONMHaMHYeCKHe napamerpbl. Mx CBA36 co cpenHMI 3HayeHHAMIM XapakTep1 
MOeKy1: oCHOBHOe ypaBHeHne MOneKyIapHO-KHIIeriHcCKoH TeopHM MeaNBHOro 
BHYTpeHHAA DHeprHA MIeanbHOro rasa, TeMneparypa, TepMoMHaMHYCCKas BepoATHOc1 

9HTPOIHA. 

27. VpaBHeHMA COCTOAHHS HICalbHOro rasa u raza BaH-acp-Baal bca. MsOrepMbi MAeanb' 
ra3a, ra3a Ba-1ep-Baalbca. pealbHOrO raal. 
28. BHyTpeHnAa 9HCprus u cnoco6bI ee 3MCHCHHA. Cnocoo1 TeIOnepe,aIt. Konnue 
TenioTbI 4 TenIOeM KOCTL. IlepBbiH 3akou 1epMo,1MHaMaKII Kak KOH cONpaeHHA OHe} 
Knaccu4eCKaa Teopua TeIIOCM KOCTH, pacxOKJICIC ce peyibraTOB C IKCIePIMeHTaNBHblMI 
29. YpaBHeHMA M301poueccOB. PaooTa raa, TeIOeMKOCTb, W3NIeICHHe BIIYTpCHHeA 9HeP 
nepBbiH 3akoH TepMO1MHaMMKM, M3MOHCHHe DHTponnn ipn w3onpOlCCCAN. 
30. 06paruMHIe H HeoopaTHMbIe npoueccil. lleoQpuMOCTL MexanricCKIN, TenIO 
91eKTPOMarHwTHbIX ipoueccOB: 0co0cIoCTb reoBoii TepMoHaMH4C 
ofipeneeHHe HTponnn. BiopoH sakON TepMoJM1AMMKM. IlopaOK OCCIopOK H Hanpas1 

pealbHbIX ipoieccoB B Iipupo,1e. 

1. 

MHOTHX 4acTHIL. Pac1peneieHHe MOJIeKya 1eaNblloro ra3a II0 COCTOAHHAM. 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

