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Baok nporpaMvuponanns

rJ

s

10.

12.

13.
14,

Maccner. Macenei na creke, annavmnueckne Maccussl. Apudmernueckne aeicTamns ¢
_\KZNBT‘C‘.’UI“H. HPIHIIIHHM peaanzanmmn 1 CIIOXHOCTH mlcpalmﬁ Juit MacCcuUBoOB C
AMHAMHYSCKN HIMEHCMBIM pasmepom (nanp. std::vector).

Ovixumn, peannsauns sui3osa Gynkunii ¢ nomousio creka. Criocobsl (1o 3naueHuto, o
CCHITKE) M MEXaHM3IMBI (CTCK, peructpsl) nepenaud napamerpos. CTOMMOCTH BbI30Ba
¢yHKUMK, BCTPaMBaHHE Kak MexaHn3M ontumusatu (inlining).

Pexypeustbie  pynkunn. Mcnonsiosanne pekypcu - aktopsl ObICTpOAEHCTBUA ¢
HCNOL30BAHNA NamsiTH. OnTUMHU3aLMA XBOCTOBOI pekypcnH (tail call elimination).
Knaccwl. Knaccsl kak peanusaums HOBbIX THMOB AaHHBIX. [TpHHLMMN HHKAMCYIALMH.
YaeHbl K1acCOB (AaHHbie, MeToabl). O6BbEKTHI Kiacca, pasMelieHne 00bEKTOB Ha cTeke/B
Kyye.

Murepdeiicel u aGctpakthbie knaccel. Hacnenosanwe u  BHpTyaibHBEIE  BBI3OBbI,
noauMopdH3M BpeMeHH HCToNHeHHs. Peanu3alus BUPTYanbHBIX BEI30BOB B C++.
bunapHoe jaepeBo. PexypcHBHbIE M HEPEKYPCHBHbIE anropuTMbl 00Xoia OWHApHBIX
aepeBbeB. bunaphoe aepeso noucka. COanaHcupoBaHHocTb. CamobanaHCHpyHOIMEC
aepesbs (A VL, KpacHO-YEpHBIE).

BuHapHbiii MOMCK B OTCOPTHPOBAHHOM MaccuBe, Cl0XHOCTb. IlocTpoenue GuHapHOTO
JepeBa NOUCKA Ha OCHOBE OTCOPTHPOBAHHOTO MacCUBa.

OaHocBs3Hble M ABYCBA3Hble cnuckd. Ilouck, noOapieHue W yJAaleHHE OJIIEMEHTOB,
CIOKHOCTDb 3TUX OnepaLuii.

Crpykrypa JaHHbIX cTek (stack), npuMeHeHue. Peannsauua CT€Ka Ha OCHOBC
JIMHAMH4YECKOr0 MaccHBa H CBA3aHHOrO CIUCKa.

CTpyKTypa AaHHbIX ouepedb (queue), mpuMeHeHHe. Peannsauus o4yepeau Ha OCHOBE
AMHAMHYECKOro MaccHBa M CBA3aHHOIO CIHCKA.

CopTupoBka MaccyBa, TEOpETHYECKHii HUKHHIT Npeen coKHOCTH. BeicTpast copTiposka
(quick sort), copTupoBKa BcTaBKoji (insertion sort), COpTHpOBKa CliMsiHMEM (merge sort).
padel, peanu3auus airopuTMOB NOUCKa B LUINPHHY W B ry6rHY. Anroput™ JIeHKCTpbi.
Xaw-1abaunupl, cnocobbl peaiu3auuy, C0XKHOCTb MOHCKA.

[MapannenbHble  BblYMCACHWA,  MHOronpouUeCCOPHOCTE M MHOTOMOTOYHOCTb.
INepexmoyenne kontexera, [puopntetl notokos, [oTouHo-nokanbHble AanHbie (thread
local storage). Cunxponuzaums; MproTeKchl U ceMaopel.

15. Bupryannhas namathb, uenu ¥ peanusaumnd. Bydep Guictporo npeobpasosanns aapeca

(TLB).

16. Mogenn OSI. INporoxosnnl u untepdeiicel, Crek npotokonos. [porokon TCP/ IP.
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Baok MmaTeMaTHKH

10.

11.
12.
13.

IMpenen nocneposarensHoctH. Heo6xoanmoe u roctarouHoe ycnosue Koun as
CXOJHMOCTH MOCIEL0BATENbHOCTEH.

[Ipenen MOHOTOHHBIX NoCNEA0BaTENLHOCTEH. UHCTO €.

OcHoBHble TeopeMbl 0 HenpepbiBHBIX GyHkuuax (I v 1T reopemel bonbuano-Koummn, [ u 11
TeopeMbl Beiiepiutpacca).

PaBHoMepHas HenpepbIBHOCTH M Teopema KanTopa.

OcHoBHble TeopeMbl 0 auddeperumpyemsix GyHkunsax (teopemsl Depma, Pomns,
Jlarpanxa).

®opmyaa Teitnopa. OcratouHsle uieHsl B popMme [leano u Jlarpanxa. [Tpubnmxentoe
BBIYMCIIEHHE 2IEMEHTApHBIX QyHKUMI npu nomoiy gopmyasl Teitnopa.

OnpeneseHue onpeaeneHHoro nuterpana, opmyna Hetotona-JleiiGnuua.

TeopeMbl 0 CpeAHEM 3HAYEHHH ONPEAENEHHOro HHTerpaa.

HecobcTBeHHple uuTerpanbl, [lpusHaku Alens W [lupuxne ans  cXoauMOCTH
HecoOCTBEHHBIX HHTErpasoB | poja.

MNonuslii andpdepeHunan GyHKUMH OT MHOTHUX MEPEMEHHBIX H €ro reoMeTpuyecKas
MHTEpNpeTaums.

YacTHble npon3soaHble BeicLunx nopaakos. Teopema Illsapua.

DKCTpeMyMbl GYHKLMU OT MHOTHX NEPEMEHHBIX.

WnterpanbHblii npu3Hak Kouu Ans cX0AMMOCTH NOJIOXKHTENBHBIX PS/0B.

14. Onpeaenene W npuMepbl MeTpudeckux npoctpadHcTB. [lonHble  MeTpuueckue

15.

16.
17.
18.
19,

npoctpaHcTBa. OnpeaeneHue U NpuMepbl HOPMHPOBAHHBIX TIPOCTPAHCTB.

Onpeaenenre M npumepbl €BKIMAOBBIX npocTpaHcTB. OproroHanbHele  GasHCbI.
HepasencrBo beccens. Pasencrpo [lapcesans.

[Monubie eBkIMAOBDLI NpocTpaHcTpa, Teopema Pucca-Puuepa.

Pewenue nuneiinbix auddepenumancieix ypasnenuii [ nopsaka.

OAHOpOAHbIE U PUBOAMMBIE K OAHOPOAHBIM AN(pepeHLHaNbHbIE yPaBHEHHS.
Ypashenue B nonubix Audpdeperunanax. Murerpupyrounii MHoxHTENb.



20. Pemrenne  anneiinbIx OAHOPOAHBIX AN QepeHtinansHbIX ypaBHeHHit n-oro nopsaaka ¢
nocTOAHUBIMI KOdYPHumentamu, Cnyuail npocTbiX H KpaTHBIX KOPHEH.

21. 3anaua Komm. Teopema cyuectsoBaus u eAMHCTBEHHOCTH petrenuns 3aaaun Kowu s
anddepeninanHoro ypasienna y' =f(x,y).

22. PemicHne AMHEHHBIX  OAHOPOAHBIX AU PEpeHLInaNLHBIX YPABHEHHI U CHCTEM N-0r0
nopsaKa ¢ nepeMeHHBIMU Kodpduuuentamu. GyHaameHTaibHas cuctema peteHui.

23. Pewenne 3anaun Kowm ans ypasuenus konebanust ctpyHsl. @opmyna JlanamGepa.

24. Metoa ®ypbe M ero npuMeHeHHe K peilienuio | kpaeBoit  3ajauu sisA ypaBHeHUs
KoneOaHus CTPyHbI.

25. Fapmonnueckue GyHkuuu. OCHOBHbIE CBONCTBA rapMOHHYECKUX (YHKLHA.

26. MeToA NpoCTOii HTepaLuu AUTA pellieHs HelMHEHHBIX anreOpanyeckux ypaBHEHHUI.

27. MeToA ceKyluX M MeToA kKacarenbHbix (Meroa HbloTOHaA) And pelleHds HelMHEHHBIX
anrebpanyeckux ypaBHeHHH U CXOAUMOCTb 3THX METO/IOB.

28. UTepaunoHHbIE METOABI AUIA PELICHHA CHCTEM JIMHEHHBIX anreOpauvyecKux ypaBHEHHH
(meton Slko6u (MeToa npocToii uTepaumu), Metoa aycca -3eiiaens) U KX CXOAUMOCTS.

29. 3agaya 06 uHTepnonsuuu. MutepnonsuuoHHslii MHorouseH Jlarpanxa u norpemHocTb
anmnpoKCUMALUH.

30. KBanparypusie  gopMynel.  O6o6uieHHbIe $opMyJibl MPAMOYTONBHAKOB, TpAreLH,
CuminicoHa M HX MOTpELIHOCTh annpOKCUMALIMH.

31. YnceHHsle peLieHus 00bIKHOBEHHBIX MM depeHLManbHbIX ypaBHeHUi I nopska,

merosl Jiinepa u Pynre Kyrra.
32. SIBHble M HEABHBIE CXEMBI IS YpaBHEHHS TEMIONPOBOAHOCTH. [Topsaaku annpokcumMaluu

cxeM. YCTOiYMBOCTD U CXOAMMOCTE.
33. OnpenenuTelb n-ro nopsnka u ee coiictsa. Teopema 06 onpesenuTene NpoM3BeaCHHA

MarpHLl.-
34. Onucanue o6patnmbix Matpull. Teopema Kpamepa, npasusio Kpamepa.
35. Teopema Kponekepa — Kanenni. IIpocTpaHcTBO —pelueHHii cHCTEM JMHEHHBIX

O/IHOPOJIHBIX YpaBHEHHIH, €r0 pa3MEPHOCTb.

36. Teopema o paHre npou3Be/ICHHA MaTpHLL.

37. Onucanue NpocTbIX MHOMOUJIEHOB Ha/l MOJIEM IEHCTBUTENLHBIX YHCEl.

38. Teopema 0 pa3MepHOCTH CyMMBI MOAMPOCTPAHCTB.

39. Teopema 0 pa3MepHOCTH Aapa U 06pa3a JIMHEHHOro 0TOOpaXKeHHs.

40. Anroput™ oproroHaausauuu ['pamma-1Lmuara.

41, Teopema o aape romoMopdusma Konew (11po — ujean KoubLa).

42, BepoaTHOCTHOE NPOCTPaHCTBO, (JopMyIa NoJHOH BepOATHOCTH, TeopeMa baiieca.

43. 3akoHbl GonblMx yucens, CXoAUMOCTb NOCNEA0BATENLHOCTE!H Cly4aiiHbIX BENTHYHH.
Teopembl YeGbiuieBa, XuHunHa.

44, HopmanbHoe pacnpeaeneHue u LeHTpanbHan npeaenbHas teopema. Teopema JlanyHosa.

45. OueHka HeussecTHbIX napamerpoB. Knaccudukauus oueHoK. MeToabl NMoayyYeHHs
TOYEYHbIX OLCHOK METOJ MOMEHTOB, METOJ HanbobLIEro NpaBAONOA0OH ).



46. Unrepransioe onennsanne. Hocrpoenne J0BepHTENLIBIX HHTEPBAIOB JI/IA 1apaMeTpoB
HOPMANBHOTO PACTIpesCaACHNA,

47. DPpdexmnpunie ouenkn. Hepasenctso Pao-Kpamepa. Dpdexrusrocts orienku napameTpa
HOPMANBHOTO pacnpefeneHns.

48. [TpoBepKa cTaTHeTHUeCKUX runotes. Kputnueckas obnacts. Kpurepuii cornacus
Koamoroposa n kpurepuii s3naunmoctu [upcona.
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Baok ¢pusnin (HeobGs3arenbHbie BONPOCHI)

I. Mexanuueckoe asnxenue. Tpaekropus asnxenns. IpoiineHnsiit nyTs. CKOPOCTb JABHKEHHUS.
Yckopenne asmxkeruns. Tanrenumanshoe yckoperue. HopmansHoe yckopenne. CBasb Mexay
HUMH.



2. 3axonn Hpotona, Cnan B vexannke: ¢uia ReeMUpHoro raroTenmns, cuia THKECTH, BEC Tea,
cnan vapyrocTin, enaa Apxnwvea, enna Crokea.

1 Kunematnka ABIDKCHNS TOUKI 110 OKPYXHOCTH W BpatnarteNsHoro JARMKXEHns TRepaoro Tena,
\TI0RAY  CKOPOCTH,  Y1aosoe  yekopenwe.  Cpats  anueiinodt  ckopoctn ¢ yriooi M
TAHICHINATEHONO YCKOPCHNUA € YTITOBKIM,

4. Jlumavnka BPamaTeIHOro ABIKEHHS TeN BOKPYr HEMoABMKHON OCH: MOMEHT CHibl
OTHOCHTEABHO OCH, NIACHO CHABL, MOMEHT HHEPIMH TOUEUHOTO Tela M CHCTEMBI T€Jl, OCHOBHO
1AKOH ANHAMMKH BPAIATEALHOTO ABHKEHHS.

S. Mmmyase Tena. 3akon coxpanenua umnynsca. MoMeHT UMIly/bca Tena OTHOCHTENLHO OCH.
3aKOH COXNPAHCHHA MOMEHTA UMNYJIbCa.

6. PaGota cunbl. KoucepsaTuBHblE M HEKOHCEpBAaTHBHbIC CHAbI. [loTeHumManbHas sHeprus.
Mpumeps GopMyn noTeHUManbHOil JHepruM B3anMogeiicTBua Teda. KnHetnueckas oueprus
NOCTYNATENbHOrO U BPALLATENLHOTO ABUKEHHS TEl.

7. Mexanuyeckas dHeprus. 3aKOH COXpaHeHMs MexaHuueckoil ouepruu. Cas3b paboThi
HEKOHCEPBATHBHOI CHJIBI C K3MEHEHHEM MEXaHHYECKOH SHEPTHH CHCTEMBI.

8. DieKTpuueckoe B3aMMOJEIHCTBHE 3apSXKEHHBIX Tenl. DiekTpuueckuii 3apaa. 3akon Kysowa.
HanpsokeHHOCTh W MOTeHUMan dJeKTpuyeckoro moas. HampskeHHOCT> M MOTEHUMal
NEKTPOCTATHYECKOTO 0 TOYEYHOr0 3apsiia M CHCTEMBI TOYEUHBIX 3apajoB. PaGora
anekTpuyeckoro mnons. PasHocTh noTeHuuanoB. CBA3b  PasHOCTH  MOTEHLMAIOB  C
HaNpsKEHHOCTBIO DJIEKTPUYECKOTrO Nons.

9. DnekTpuueckuii KoHAeHcaTop. DEKTPOEMKOCTh KOHAEHCAaTopa. DJIEKTPOEMKOCTD MIOCKOro
KOH/ieHcaTopa. DHEeprus dNeKTPUUYECKOro noss.

10. Daektpuyeckuii Tok. Cuna Toka. [110THOCTH TOKa. DneKTpoABHKYILas cuna. Hanpsikenue.
DNEKTPHYECKOE COMPOTHBJIEHHE NPOBOAHUKOB. DJEKTPUYECKHii TOK B MeTamax. 3akon Oma.
3akoH OMma B anddepenuuansHoii hopme. Pabora anekrpuueckoro Toka. 3akoH Jhkoyns — Jlenua.
11. MaruuTHoe B3anumozeiictaue. MHayKuus 1 HanpsbkeHHOCTh MarHuTHoro nojs. Cuia Amnepa.
MHayKuds MarHWTHOro nons onemeHTa Toka (3akoH bBuo-Casapa -Jlamnaca), mpsmoro
NpoOBOJHMKA C TOKOM, COleHoMAa. [lelicTBHe MarHMTHOrO Mojs Ha JABHXKYLIMIACA TOYEYHbIH
anektpuyeckuit 3apaa. Cuna Jlopenua. J[BrxkeHne 3aps)KEHHBIX 4aCTHLl B JJEKTPUYECKOM H
MarHMTHOM NOJAX.

12. PaGoTa MarHWTHOTO M0JIs NPU ABWKEHHH NPOBOAHKMKA C TOKOM. MarHUTHBIH MOTOK (MOTOK
MHAYKLUM MarHUTHOrO noJis). UHAyKTHBHOCTB KOHTYpa. MIHAYKTHBHOCTB CONICHOMAA.

13, DnekTpomMarHuTHas MHAYKUMA, D.4.C. MHAYKUMH, CaMOMHAYKUMS. DHEPrus MarHHTHOrO
non.

14, KonebarenbHblii KOHTYp. DNleKTpoMarHuTHble koneGanus. [lepuoa 3MeKTpOMarHHTHBIX
konebanuii (opmyna Tomcona),OTKpbITHI KonebaTeNbHbIii KOHTYp (aHTEHHA).

I5. OcHoBHble NONOXKEHWs TEOpPUW dNeKTpoMarHuTHoro nons Makcsenna. Bo3HuKHOBeHHE
(o6pasoBanue) 21eKTPOMArHUTHOMH BONHBI.

16. Mexanunyeckue konebanns, CmelleHne, aMnianTyaa, NepHoA, 4acrora, gpaza u LMKIHYeCKas
yacrora koneGanuii. "'apmonnueckue konebanus. YpaBHeHHE rapMOHHUECKHX KoJleOaHHM.



CKOpOCTh M yCKOpeHne ABIOKEHNs npu rapmonntecknx konebannax. Cpasb yckopenus co
CMCUICHNCM,

17. Krasnynpyras cnna. Maremarnueckuit u dusuuecknit mastunkn. Linkinveckas yacrora
FAPMOHIUECKOTO OCIHANATOPA. THEPIHs KoseGatmit,

18, Vnpyine (Mexannueckne) Boanbl. Mexanuim u ycnosus BO3HHUKHOBEHMS yrpyrux BOJH.
[Tonepeunsic 1 NPOAOABHBIE YNPYTHE BOJHBI, YCA0BHA HX BOIHHKHOBEHHS. DOpMy bl CKOPOCTH
\APYTHX BOAH B pa3anunbix cpenax. [Uinna sonusl. Linkanueckoe BonHoBoe uucio. YpasHeHue
NAOCKOIi BOHBI.

19. DneKTpoMarHuTHas BOJHA, YCNOBHE M MEXaHH3M ee BO3HHKHOBEHHA. CKOpPOCTs W ATHHA
INCKTPOMArHUTHOI BOJIHBI B BaKyyMe W B pa3nuuHbiX cpefax. [lokasatens npesomnenus cpemsi.
lllkana 3nekTpoMarHMUTHLIX BONH. XapaKTepPHCTHKA OJNEKTPOMArHUTHBIX BOJH pPa3iM4HbIX
WHTEPBANOB ANMH BOJH.

20. OcyuiectBneHme uHTephEpeHLUN CBETA C MOMOLLBIO TOHKOH MieHKH. UuTepdepeHLnonHbIe
N0N0CH! PABHOM TOMIMHBI U PABHOTO HAKJIOHA.

21. lndpakuus Bonn. O6bsicHeHue AudpaKiiy BoJIH Ha OCHOBE NpHHLKNa [oitrenca-Opexens.
HMubpakuns Opaynropepa (audpakuus napamienbHeIX Jyyeid) Ha OAHONM Mmend W Ha
AnpakuroHHoii pewetke. JudpakLMOHHBII CrieKTp.

22. TennoBoe u3nyyenue, ero SHepreTHUeckue xapakTepucTukH. 3akonsl Kupxroda, Credana-
Bonbumana, Buna. Tocrynar [Tnanka.

23. ®otoanektpuyecknii dddekt. BonbramnepHas XapakrepucThka ¢orotoka. OmBITHbIE
3aKOHOMEPHOCTH (oToaddekTa. YpaBHenue DitHwTeiiHa ansa Gotoaddekra.

24. @oroHsl. KopnyckynspHo-BolHOBAs NPUPO/ia CBETA M YACTHLL,

25. MonekynspHo-KMHETHYECKHE TMpPEACTaBlEHH O CTPOCHUM BelecTBa B PasNUYHBIX
arperatHblX CoctosHusX. CTaTUCTUYECKUI METOA OMMCAaHMA COCTOSHMSA M MOBEJCHHMA CHCTEM
MHOIMX YacTuL, Pacnpenenenye MoJeKy HeanbHOro ra3a no COCTOSHHUAM.

26. TepmoauHamuueckue napameTpbl. MX cBf3b CO CpEHUMM 3HAYEHHSAMH XapaKTEpPHCTHK
MOJIEKYJl: OCHOBHOE YpaBHEHHE MOJIEKY/NAPHO-KHHETHYECKOH TEOpPUM MEalbHOrO rasa,
BHYTPEHHAS JHeprus MACANTBHOr0 rasa, Temnepatypa, TEPMOAMHAMHYeckas BEpOATHOCTb W
SHTPOINHA.

27. YpaBHeHus cocTosAHMA MAEaNbHOMO rasa M rasa Ban-nep-Baanbca. Msorepmbl HaeanbHOro
rasa, ra3a Bau-nep-Baanbca, peanbHoro rasa.

28. BHyrtpenuss sneprua u crnocoGbl ee usmeneHus. CnocoObl Tennonepenaun. Koanuectso
TEMNOThl U TenaoeMkocTb. [1epBblii 3akOH TepPMOAMHAMHMKH KAK 3aKOH COXpAHEHHS SHEPTHH.
Knaccnueckas Teopus Tena0eMKOCTH, pacXok/eHHE ee pe3y IbTaToB ¢ IKCEPHMEHTAIBHBIMH.
29. VpasHennsa uzonpoueccos, PaGota rasa, TenioeMKocTb, H3MEHEHHE BHYTPEHHEH JHEPIHH,
nepBbiil 3aKOH TEPMOAMHAMUKH, H3MEHEHHE SHTPOIHH MPH H3oMpoLeccax.

30. OOparumbie ¥ HeoGpatumblie npouecchl. HeoGpaTHMOCTE MEXaHHYECKHX, TEIJIOBBIX,
NIEKTPOMArHUTHLIX  NpolieccoB; 0coOEHHOCTh TenoBoi dHepruu. TepMmoaMHamuyeckoe
onpejeneHne snTponuu. Bropoit 3akon TepmoanHamuku. [Topsaok u 6ecnopsaaok U HanmpasieHHe
peanbHbIX NPOLECCOB B NPUPOJE.



