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MaccuBbl. MaccuBbI Ha CTEKe, JMHAMHUYECKUE MACCUBBL. ApudMeTHuecKue AEUCTBUS C
ykazaTtensimMu. [IpUHIMIBI peanu3aldd MU CIOXKHOCTh ONepanuid JUisi MacCHBOB C
JAMHAMHUYECKH H3MEHsIEeMbIM pazmepoM (Harp. std::vector).

OyHKIUY, peaau3alys Bb30Ba QYHKIMHA ¢ TOMOIIBI0 cTeka. CriocoObl (10 3HaUYSHHIO, 10
CCbUIKE) M MEXaHU3Mbl (CTEK, perucTphl) mepenadu napamerpoB. CTOMMOCTb BBI30Ba
(byHKIMH, BCTpauBaHKUEe Kak MexaHu3M onrtummusaiuu (inlining).

PexypcuBnbie ¢ynknuu. lcnonp3oBanue pekypcud - (GakTOpbl OBICTPONEHCTBHA U
UcIoJib30BaHus namstu. Onrumusanus xBoctoBoii pekypcuu (tail call elimination).
Knaccel. Kmacesl kak peanu3anusi HOBBIX THIIOB JaHHBIX. [IpWHIMIT MHKAINCYISIINU.
Unens! Ki1accoB (aHHbIE, MeTO1bI). OOBEKTHI Kilacca, pa3MellleHue 00bEKTOB Ha CTEKE/B
Kyue.

Wntepdeiicel n  abcrtpakTHble Kiacchl. HacnmemoBanwe u  BUPTyalibHBIE BBI3OBHI,
NOTUMOP(H3M BPEMEHHU HCTIONIHEHMs. Peann3aius BUPTyanbHBIX BBI30BOB B C++.
bunapnoe nepeBo. PexypcuBHBIE M HEpPEKYpPCHBHBIE aJTOPUTMBI 00X0/1a OWHAPHBIX
nepeBseB. bunapHoe nepeBo mowucka. CoOamancupoBaHHOCTh. CamoOanaHCUPYOIIUECS
nepesbst (AVL, kpacHO-uepHbIE).

buHapHbIi MOMCK B OTCOPTUPOBAHHOM MAacCUBE, CIOXKHOCTb. IlocTpoeHue OMHApHOTO
JiepeBa [oMCcKa Ha OCHOBE OTCOPTUPOBAHHOTO MacCHBA.

OnHocBsi3HBIE U JBYCBsi3HBIe crucku. [louck, noOaBieHue M yhajeHHE 3JIEMEHTOB,
CJIO’KHOCTB 3THX ONEparui.

Crpykrypa pnaHHbIX cTek (Stack), mnpumeHenue. Peanmu3zanms creka Ha OCHOBE
JTMHAMHUYECKOTO MacCHBa M CBA3aHHOTO CIHCKA.

CtpykTypa JaHHBIX ouepenb (QUEUE), mpuMeHeHue. Peanm3anus ouepennd Ha OCHOBE
JMHAMUYECKOTO MAacCHBa U CBA3aHHOTO CIHCKA.

CopTupoBKa MaccuBa, TEOPETUUECKUN HHKHUNA Tpesien CI0XKHOCTU. bricTpas copTupoBka
(quick sort), coptupoBka BcTaBkoii (insertion sort), coptupoBka ciusiHreM (Merge sort).
I'padbl, peanuzanus anropuTMOB MOUCKA B IIUPHUHY U B IN1yOUHY. AnroputM JleiKkcTpsbl.
X3I-TabNIuUIBl, CIIOCOOBI pean3aluy, CI0XKHOCTb ITOUCKA.

[TapannenbHple  BBIYMCICHUSA.  MHOTONPOLECCOPHOCTH M MHOTONOTOYHOCTb.
Iepexmtouenue koHtekcra. [lpuoputersl motokoB. IloTouHo-n0KaNbHBIE faHHBIE (thread
local storage). CuaxpoHHU3aIUS: MBIOTEKCHI B ceMadOopBbI.

BupryaneHas mamsaTh, nenu u peanusauus. bydep ObicTporo mpeobpazoBaHus aapeca
(TLB).

Monens OSI. TIpotokois! u uHTEepdeticel. Ctek mpoTokoio. [Iporokon TCP/ IP.
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IIpenen nocnenosarenbHocTH. HeoOxoaumoe u pocratouHoe ycnoBue Komm miis
CXOAMMOCTH MOCJIE10BATEIbHOCTEMN.

IIpenen MOHOTOHHBIX MOCENOBAaTENBbHOCTENH. Yuco e.

OcHoBHbIe Teopembl 0 HernpepbiBHBIX QyHKIMAX (I 1 I Teopemsr bonbiiano-Komwm, | u 11
Teopembl Beitepmirpacca).

PaBHOMEpHas HenpeprIBHOCTH U TeopeMa KanTopa.

OcHoBHble TeopeMbl o auddepenuupyembix ¢yHkuusax (teopembl Depma, Poss,
Jlarpanxa).

®opmyna Teinopa. Ocrarounsle uneHsl B ¢popme [leano u Jlarpanxka. [Tpubnuxennoe
BBIYMCIICHHE dJIEMEHTApHBIX QyHKIHI npu momotnu Gopmynsl Teitnopa.

Omnpenenenue onpeaeneHHOro HHTerpana, popmyna Hetorona-Jleli6nuna.

Teopemsl 0 cpefHEM 3HAUEHHUH ONPEACIEHHOTO NHTETpaa.

Heco6ctBennsle wunHTerpansl. Ilpusnaku AOGens u [upuxie a1 CXOIUMOCTH
HECOOCTBEHHBIX UHTErpasioB | pona.

[Monuslit Tuddepenpan GyHKIUN OT MHOTUX NEPEMEHHBIX M €ro reoMeTpHuecKas
UHTEPIIpETALIMSL.

YacTHble MpOU3BOIHBIE BBICIINX NOPsAKoB. Teopema [lIBapua.

DKCTpeMyMbl PYHKIIMH OT MHOTHX IIEPEMEHHBIX.

WNuTerpansubiil npu3Hak Koy 1715 cX0AUMOCTH MOJIOKUTEIBHBIX PAIOB.

OnpeneneHne W NpUMEPBl  METPUYECKMX NpocTpaHcTB. llomHble MeTpuueckue
npocTtpancTBa. Onpenenenye u NpuMepbl HOPMUPOBAHHBIX TPOCTPAHCTB.

OnpeneneHre M MpUMEpbl  EBKIMIOBBIX MpocTpaHCcTB. OpToroHanbHble Oa3HCHI.
HepasenctBo beccens. Pasenctso Ilapcesans.

[Tonnsble eBKIIMI0BEI IpocTpaHcTBa. Teopema Pucca-Puiepa.

Pemenue nuHeHbIX quddepeHnnanbHbIX YpaBHeHHH | mopsiika.

OpaHOpOHBIE ¥ IPUBOAUMBIE K OTHOPOIHBIM AU PepeHInanbHbIe YpaBHEHUS.
VYpaBHeHHe B NONHBIX Auddepenimanax. MHTerpupyromumit MHOXXUTEb.
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Pemenne nuHEHHBIX ONHOPOAHBIX MU dEepeHIATbHBIX YpaBHEHUN N-Oro Mopsjika ¢
MoCcTOSIHHBIMU KO3 dunmenTamu. Citydaid POCTHIX U KPATHBIX KOPHEH.

3anaua Komn. Teopema cyiiecTBoBaHUS U €IMHCTBEHHOCTH pellieHus 3anaun Komm uist
muddepeHranbHOro ypasueHus y' =f(x,y).

Pemennie AMHEMHBIX OJHOPOAHBIX AU(PEPEHIUANTBHBIX YpAaBHEHUH M CUCTEM N-0TO
MOPsAJIKA C IepeMEHHBIMU KoddurmeHTamu. OyHIaMeHTAIbHASL CUCTEMA PEIICHUH.
Pemenue 3amaun Ko st ypaBHeHus Konebanus ctpyHbl. @opmysia JlamamoOepa.
Meton @ypre M ero nmpuMeHeHue K pernieHuro | kpaeBod  3amaum JUIsl ypaBHEHUS
KoJe0aHus CTPYHBI.

IMapmonnueckue Gynkiuu. OCHOBHBIC CBOMCTBA TAPMOHUYECKUX () YHKITHMA.

Mertoa npocToi uTepanuu Ajis pelieHs] HeTMHEUHBIX alreOpandecKux ypaBHEHHI.
Meroa cekyuux U METOJ KacateldbHbIX (MeToa HproToHA) /isi pelieHus HeTMHEUHBIX
anredpandecKux ypaBHEHUM U CXOJUMOCTb 3TUX METOIOB.

Utepanmonnbie METOABI JJIA PEIICHHUS CUCTEM JIMHEUHBIX anreOpandecKux ypaBHEHUM
(merox SIxkobu (MeTon mpocToil urepaiun), Mmetos ['aycca -3elaens) U uX CXOAUMOCTb.
3amaua 06 uHTEepHoONAUHU. VHTepHnONsSIMOHHBII MHOrOWIeH JlarpaHka U MOTrpemHoCTb
anImpoKCUMAalUU.

Ksampatypusie  ¢opmynsl.  OGoOuieHHble (HOPMYIBI MPSIMOYTOJILHUKOB, Tpaneluii,
CuMIICOHa M UX MOTPEUIHOCTb ANIPOKCUMALUU.

UwncneHHble pemeHus oObIKHOBEHHBIX nuddepeHmaibHbIX ypaBHeHUH | mopsiaka,
Meroabl Ditiiepa u Pynre Kyrra.

SIBHBIE U HESIBHBIE CXEMBI JUIsl YpPaBHEHHUSI TETUIONPOBOAHOCTH. [IOpsIKu anmpoKCcCUMaIuu
CcXeM. Y CTOWYHUBOCTh U CXOJAUMOCT.

Omnpenenurens N-ro TMOpsAKa U ee cBoicTBa. Teopema 00 ompenenutene MpoOU3BEICHUS
MaTpHuIl .

Omnucanue oopatumMbix Marpuil. Teopema Kpamepa, npasumiio Kpamepa.

Teopema Kponekepa — Kanemmm. IIpocTpaHCTBO pelleHH CHUCTEM JIMHEHHBIX
OJTHOPOJIHBIX YPaBHEHUH, €T0 Pa3MEPHOCTD.

TeopeMa 0 paHre npou3BeACHUS MaTPHII.

OnucaHue MpoCThIX MHOTOYJIEHOB HaJ MOJIEM IEUCTBUTEIbHBIX YHCEIL.

TeopeMa 0 pa3MEpHOCTH CYyMMBI TOAIPOCTPAHCTB.

Teopema o pazMepHOCTH sijpa U 00pasa IMHEHHOTO OTOOpaKEHHUS.

Anroput™m oproroHanuzanuu ['pamma-IlImuara.

Teopema o simpe roMoMopdu3Ma KoJiell (Ipo — uaeal KObIa).

BepositHocTHOE TpOCTpaHCTBO, (pOopMyIIa MONTHOM BEpOSTHOCTH, TeopeMa baiieca.
3akoHbl 00abmUX ynces. CXOAMMOCTh TOCIEIOBATEIPHOCTEH CIIYIaifHBIX BEJTWYHWH.
Teopemsl UebbitieBa, XHYMHA.

HopMmanbeHoe pacrnipenenenne u ieHTpaibHas npeaenbHas Teopema. Teopema JlsmyHoBa.
OneHka HeW3BEeCTHHIX mapameTpoB. Knaccudukarus omeHok. MeToabl MOTydeHUs
TOYEYHBIX OLIEHOK METOJ] MOMEHTOB, METO]l HAauOOJIBIIEro MPaBIOTOI00u).
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NurepBanpHoe oueHuBanue. [locTpoeHne JOBEpUTENBHBIX HHTEPBAJIOB ISl TAPAMETPOB
HOPMAaJIBHOT'O pacIpeiesICHuUs.

Oddextunbie onenku. HepaBencro Pao-Kpamepa. DphekTHBHOCTS OLIEHKH TapaMeTpa
HOPMaJIbHOTO paclpeesICHusI.

[IpoBepka cratuctuueckux runote3. Kputnueckast obnacts. Kpurepuit cornacus
Konmoroposa u kpurepuii 3Haunmoctu [Iupcona.
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Baok ¢usukn (HeoOs13aTeNbHBIE BOITPOCHI)
1. Mexanunueckoe nBmwkeHue. Tpaekropus aprkeHus. [IpoiiaeHnslii myTs. CKOPOCTb IBUKEHUS.
VYckopenue nBuxkenus. TanrennumanbHoe yckopenue. HopmanbHoe yckopenue. CBsizb MexAy

HHMHU.



2. 3axoHbl HpetoToHa. Cuiibl B MEXaHUKE: CHUJIa BCEMUPHOI'O TATOTEHUS, CUJIa TSKECTH, BEC Tela,
cujia ynpyrocrtu, cuia Apxumena, cuina Crokca.

3. Kunemaruka JBHXKEHUS TOYKH 110 OKPYKHOCTH U BPALIATEIbHOIO JBUKEHUS TBEPAOIO Tea,
yriaoBas CKOpPOCTb, YIjoBoe YyckopeHue. CBs3b JIMHEMHOM CKOpPOCTH C YIJIOBOM H
TaHTE€HIIMAJIBHOTO YCKOPEHHS C YTTIOBBIM.

4. JluHamMHKa BpamlaTeIbHOIO JBIKCHHS TeJl BOKPYT HEMOJBMKHON OCH: MOMEHT CHJIBI
OTHOCHUTEIJIFHO OCH, TUICYO CHJIbI, MOMEHT WHEPIUH TOUYEHYHOTO TEIa U CHCTEMBI TEJ, OCHOBHOU
3aKOH IMHAMHKH BPAIATeIbHOTO ABMKEHHUS.

5. Umnynse Tena. 3aKkOH COXpaHEHUs MMITYJIbca. MOMEHT MMITyJbCa T€la OTHOCUTEIBHO OCH.
3aKOH COXpaHEHUs1 MOMEHTA UMITYJIbCA.

6. PabGora cunbl. KoHcepBaTuBHBIE M HEKOHCEpBaTHBHbIC cuibl. [loTeHIManbHas SHEpPrus.
IIpumepsl (opMyn NMOTEHLMAIBHOW 3HEPruu B3auMojeHCTBHs Tell. KuHeTnueckas sHeprus
MOCTYIATEJILHOTO U BPAIATEIbHOTO JBM)KEHUS TEl.

7. MexaHnuyeckass SHeprus. 3aKOH COXpPaHEHHs MeXaHW4YecKodM »sHepruu. CBsi3b pPabOTHI
HEKOHCEPBATUBHOM CHIIBI C HI3MEHEHUEM MEXaHUYECKON SHEPTHUH CUCTEMBI.

8. DnekTpuueckoe B3aUMOJICHCTBUE 3apsDKEHHBIX Tell. DJIeKTpudecKuil 3apsn. 3akoH Kymona.
HanpsokeHHOCTh M MOTEHIMal 3JeKTpUYecKoro mnojs. HamnpskeHHOCTh U MOTEHIUal
JIEKTPOCTATUYECKOIO TOJsI TOYEYHOro 3apsiia M CHUCTEeMbl TOYEYHbIX 3apsuoB. Pabora
aneKkTpuyeckoro mnousd. PasHocTh  moreHnuanoB. CBS3b  pa3HOCTH  INOTEHLHUANIOB  C
HaIPSHDKEHHOCTBIO 3JIEKTPUUECKOTO TIOJIS.

9. DnexTpUYeCKHi KOHJIEHCATOP. DIEKTPOEMKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpa. DHEPrus JIEKTPUUECKOTO MOJIS.

10. Dnextpuueckuit Tok. Cuna Toka. [ImoTHOCTE TOKa. DneKTpoABMXKYyIIas cuia. HampsokeHue.
DJNEeKTpUYECKOe COMPOTUBIEHUE MPOBOJHUKOB. DJIEKTPUUYECKUH TOK B MeTaimax. 3akoH Oma.
3akoH Oma B tuddepennmanbHoil popme. Pabora anexTpuueckoro Toka. 3akoH Jxoyns — Jlenna.
11. MaruuTHOe B3aumojeicTue. IHayKIus U HallpsbKEHHOCTh MarHuTHOTro nofist. Cusa Ammepa.
NHnykuuss MarHUTHOTO TIONST 3yieMeHTa Toka (3akoH bwuo-CaBapa -Jlammaca), mpsiMmoro
MPOBOJHUKA C TOKOM, COJ€HOuJa. JIeCTBME MAarHUTHOTO MOJS Ha JBHXKYIIUKCS TOYECUHBIN
anekTpuyeckuil 3apsan. Cuna Jlopenna. JIBrkeHue 3apsyK€HHBIX YacTHIl B 3JIEKTPUUECKOM U
MarHUTHOM TIOJISIX.

12. PaGoTa MarHuTHOIO MOJIS MIPU JBMXKEHUU MTPOBOJIHUKA ¢ TOKOM. MarHUTHbIM MOTOK (ITOTOK
MHAYKIIUM MarHUTHOTO T0JIsT). IHAYKTUBHOCTh KOHTYpa. IHIYKTUBHOCTB COJICHOMIA.

13. DnexkrpoMarHuTHas MHAYKIUA. D.1.c. MHAYKIMUA. CaMOMHAYKIMS. DHEPrusi MarHUTHOTO
oIS,

14. KonebaTenpHbli KOHTYp. DJIEKTpOMarHuTHbIE Kojebanus. Ilepmon 31eKTpOMarHUTHBIX
kosebanuit (popmyrna Tomcona).OTKpbITHINA KOJIeOaTENbHBIN KOHTYp (aHTEHHA).

15. OcHOBHBIE TOJOXKEHHUS TEOPUU BJIEKTPOMArHUTHOro moist MakcBeiuia. Bo3HUKHOBeHHE
(o6pazoBaHue€) 3JEKTPOMArHUTHOW BOJIHBI.

16. Mexannueckue konebanus. CMelieHue, aMIINTyAa, IePUoJ, YacToTa, pa3a U HUKIMYECcKas
yactora KonebaHuil. ['apmoHnyeckue kojeOaHus. YpaBHEHHE TapMOHUYECKHX KOJIeOaHHM.



CKopocTh U YCKOpEHHUE IBMKEHHSI MpPU TapMOHMYECKHX KojeOaHusx. CBsA3b YCKOPEHHs CO
CMEILIEHUEM.

17. KBasuymnpyras cuna. MatemaTtuyeckuii U ¢Gu3nyecknii MasTHHKHU. [lukiaudeckass dacroTa
rapMOHUYECKOTO OCIHIUIATOpA. DHEPrus KoJIeOaHuii.

18. Vnpyrue (Mexanuyeckue) BOJHBL. MeXaHM3M U yCIOBHS BO3HMKHOBEHHUS YIIPYTUX BOJIH.
[Tonepeunsle U MPOIOJIbHBIE YIIPYTUE BOJIHBI, YCIOBUS UX BO3HUKHOBEHUS. DOpPMYIIbl CKOPOCTU
YIPYTUX BOJIH B Pa3IMUHBIX cpenax. JnuHa BoaHsl. [{ukinueckoe BOJIHOBOE YUCIIO. Y paBHEHHE
IIJIOCKOM BOJIHBI.

19. DnexTpomMarHuTHas BOJIHA, YCIOBHE M MEXaHH3M €€ BO3HUKHOBEHHUs. CKOpOCTh M JJIMHA
AJIEKTPOMArHUTHOM BOJHBI B BAKYyM€ U B pa3NU4HbIX cpeaax. [lokazaTenb mpenomiieHus Cpeibl.
[lkana 3IEKTPOMArHUTHBIX BOJH. XapaKTePUCTUKA AIIEKTPOMATHUTHBIX BOJIH Pa3UYHbBIX
WHTEPBAJIOB JIUH BOJIH.

20. OcymecTBieHre HHTEPGEPEHIINN CBETa C TIOMOIIbIO TOHKOU 1ieHKU. HTepdepeHInoOHHbIe
I10JIOCHI PABHOM TOJIIIMHBI U PAaBHOT'O HAKJIOHA.

21. Tndpakuus BomH. O0bsicHeHHe TU(paKIMK BOJIH Ha OCHOBE npuHIUNA | toiirenca-dpeners.
Hudpakmus Dpaynrodepa (mubpakuus mNapauieNbHBIX Jyded) Ha OJHOW WIeTHM M Ha
mQpaknoHHOM pemeTke. JndpakmoOHHBIN CIIEKT.

22. TemnioBoe U3ITy4YeHHE, €r0 SHEPreTHYecKue xapakTepucTuku. 3akonsl Kupxroda, Ctedana-
bosibiimana, Buna. [locrynar I1nanka.

23. ®oroanektpudeckuii sddekr. Bomprammnepnas xapakrepuctuka (oToToka. OMBITHBIE
3aKOHOMEpHOCTH QoTodddexTa. YpaBHeHnue DitHirelHa s portorddekra.

24. ®oronbl. KoprycKymsipHO-BOTHOBAsI IPUPO/IA CBETA M YaCTHII.

25. MonexyIsipHO-KHHETHUECKUE TPEJICTaBICHUS O CTPOCHWU BENIeCTBA B Pa3IMYHBIX
arperatHeiXx cocTosiHUsAX. CTaTUCTUYECKUI METOJ ONMUCAHUS COCTOSIHUSI M TOBEICHHS CHCTEM
MHOTHUX yacTull. Pacripenenenue MoneKys 1ieanbHOro ra3a o COCTOSIHUSM.

26. TepmonnHamuueckue mapameTpbl. MX CBsA3b CO CpeAHMMH 3HAYECHUSIMHU XapaKTEPUCTUK
MOJIEKYJI: OCHOBHO€ YPaBHEHHE MOJIEKYJSIPHO-KUHETUYECKON TEOPUM HJEAJIBHOIO Tasa,
BHYTPEHHS DHEPrUsl HMACaJIbHOIO ra3a, TEMIIepaTypa, TEPMOAMHAMMYECKAs BEPOSTHOCTb U
SHTPONHUS.

27. YpaBHCHHsI COCTOSTHUSI MICALHOTO Ta3a U raza BaH-mep-Baanbca. M3oTepmbl miieatbHOTO
rasa, raza Ban-nep-Baanbca, peanbHOro rasa.

28. BuyTpeHHss 2Heprusi U cnocoObl ee m3MeHeHHs. CriocoObl Teruionepenadn. KommuecTBo
TEIUIOThl U TEMJI0eMKOCTh. [lepBhIli 3aKOH TEpPMOJMHAMUKHU KaK 3aKOH COXpPAaHEHUS HHEPrHH.
Kiaccuueckast Teopust TEIUIOEMKOCTH, PACX0KIEHUE €€ PE3YIbTATOB C 3KCIIEPUMEHTAIbHBIMHU.
29. YpaBHeHus m3omporeccoB. Pabora ra3a, TemIoeMKOCTh, U3MEHEHHE BHYTPEHHEH SHEPTHH,
NIEPBBIN 3aKOH TEPMOANHAMUKH, U3MEHEHHUE PHTPOIMH ITPH U30IIPOLIECCaX.

30. OOpatumble U HeoOpaTuMmble mporecchl. HeoOpaTuMOCTh MEXaHUYECKUX, TEIUIOBBIX,
ANIEKTPOMAarHUTHBIX TPOIIECCOB; OCOOCHHOCTh TEIMJIOBOM HSHEpPruu. TepMoaAMHAMUYECKOe
oIpeJiesieHue SHTPONTUH. BTopoii 3akoH TepMoanHamMuky. [Topsiok 1 6ecriops 0K 1 HarpaBlieHHEe
pEaJIbHBIX ITPOLIECCOB B MPUPOJE.



