INPOI'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUSA
IO KOHKYPCHOM I'PYIIIIE
«®IIMHU KOI'HUTHUBHBIE HAYKW» IJIAA
HOCTYHAIOIIUX B ACIIMPAHTYPY

Ha BcrynuTenbHOM UCHBITAaHUM OyAyT 3aJaHbl BOIPOCHI IO BBITYCKHOW KBaIU(pUKALUOHHOMN
paboTe 1 BOMPOCHI M3 pa3jeia/pa3feiioB, COOTBETCTBYIOIINE HAIMPABICHUIO Oyayliell HaydHO-
HCCIIEA0BATEIBCKOM AEATEIBHOCTU ITOCTYIIAOIIETO.

Bomnpocs! 1o BbINYCKHOMH KBAJIM(UKAIMOHHOI padoTe (MarucTpaTypa Miu crielajanuTer)

1.

2.
3.

OCHOBHBIE TTOJIOKEHUS.

Hosu3sHa.
AKTyaabHOCTb.

Pa3)1e.111,1, COOTBETCTBYOIMEC HAIIPABJICHUIO 6y}1y1ueﬁ Hay‘lHO-l/lCCJ'le)IOBaTeJ'II)CKOﬁ
ACATECJIbHOCTH

MaremMaTnuecKHd aHAJIN3

1.

10.

11.

[Ipenensr nocnenoBarensHoCcTH. Kpurepuit Komm. CymectBoBanue npenena y MOHOTOHHO
BO3pacTalIIell OrpaHUYCHHOW CBEpPXYy mMocienoBaTeabHOCTA. Teopema bosblaHo-
BeiiepmTpacce 0 CymecTBOBaHMHM CXOASIIEHCS MOMANOCIEIOBATEIBHOCTH Y OrPaHUYEHHON
MOCJIEI0BATEIBHOCTH.

Yucnossie psansl. Kputepuit Komm. [Ipusnaku cxogumocTH (MpU3HAKA CpaBHEHUS, TPU3HAK
Jamambepa, mpusHak JleliOnuna, npusHak Jupuxie).

[Ipenen ¢pynknuu. HenpepreiBabie GpyHknuu. CBOMCTBA HEMPEPHIBHBIX (PYHKIIMI HAa OTpe3Ke
(Teopemsbl Beiiepmtpacca 06 orpaHUuEHHOCTH U TOCTHKUMOCTH BEPXHEH W HIDKHEH T'paHHU.
Teopema Komm o mpoMexyTouHbIX 3HaueHHsX). OO00OmIeHHs] HAa MHOTOMEPHBIN CITyda.
CymiecTBOBaHHE OJHOCTOPOHHHMX TPEIEIOB Y MOHOTOHHBIX (QyHKIuiA. Teopema o
HEMpPephIBHOCTH OOpaTHOM (YHKUMH U HENPEpHIBHOM MOHOTOHHOW. PaBHOMepHas
HEINPEPBIBHOCTb.

Huddepenunpyembie (QYHKIMM OJHOW W HECKOJIbKMX MepeMeHHbIX. [IpomsBoaHble u
mupdepennman. opmyna Telnopa s GyHKIMHA (0THOM U HECKOJIBKUX MIEPEMEHHBIX ). PsiibI
Tetinopa. DnemeHnTapHbie GyHKIMH. TeopeMa o HEIBHBIX (QYHKIUAX (0€3 JOKA3aTeIbCTBA).
Borunicnenue mnpenenoB ¢ nomouisio  ¢opmynsl  Teinopa. [loctaTouHbsle  ycinoBus
MOHOTOHHOCTH quddepenunpyeMoit pynkiuu. Beimykisie pynkiun. JlocTatounble yeIoBus
BBIMTYKIIOCTH (PYHKIMU J1Ba pa3a auddepenupyemMoii Ha HHTEpBaie. ACUMIITOTHI.
OkcTpeMyMbl (DYHKIUH OJHOW W HECKOJbKUX TMepeMeHHbIX. HeoOxoaumbie ycnoBus
sKcTpemyMa. Jlocrarounblie ycioBus dKcTpemyma s tuddepeHIupyeMbIX QYHKIIHA.
Wurerpan Pumana. Heo6xoauMble U 1OCTaTOYHBIE YCIOBUS HHTETPUPYEMOCTH (HYHKIIUU 11O
Pumany. Teopema o cpeagnem. IlepBooOpasnas dopmyna JleitObuuna-Heiorona. ®opmyna
WHTETPUPOBaHUA TIO0 dacTsM. HecoOcTBeHHble uWHTerpanbl. [Ipu3HakKu CXOAMMOCTH
HecoOCTBEeHHBIX MHTerpanioB. [IpusHak [{upuxie.

[Tonarue kparHoro unrerpaia no Pumany. CBeneHHe KpaTHOrO MHTErpaia K MOBTOPHOMY.
3amMeHa NepeMEHHBIX B KPAaTHBIX UHTETpaJlax.

[londatue rnanKoM KpHUBOW, TJIAJKOW NOBEPXHOCTH, HMX MapaMETPUYECKOe 3aJaHHe.
Onpenenenue UIMHBI KPUBOH, IIIOMIAIA KycKa MOBEPXHOCTU. KpHUBOJIMHEIHBIE HHTETPaIbI
IIEPBOro U BTOPOTo poja. IloBepXHOCTHBIE MHTETpalIbl IEPBOTO U BTOPOTO POAa.

@opmyna I'ppuna Ha miockoctu. Popmyna I'aycca-Octporpaackoro. ®opmyna Crokca.
Huddepenunanpabie onepauu. [ pagueHT, AuBepreHuus, potop (Buxps). KpuBonuneiinsie
HHTCIrpajibl HE 3aBUCALIUEC OT IIYTH MHTCIPUPOBAHUA. HOTCHLII/IaJ'ILHLIG BCKTOPHBIC ITOJIA. TTonubrin
):[I/I(i)(i)epeHL[I/IaH, HCO6XOZ[I/IMBIC YCJ10BHA, JOCTAaTOYHLIC YCIIOBUH.

OyHKIMOHAJIBHBIE TOCIENIOBATEILHOCTH U psAlbl. PaBHOMepHas cxoaumocTb. Kpurtepuit
Komm paBHomepHO# cxoaumocTu. [Ipusnak Beliepmitpacca paBHOMEPHOUM CXOIUMOCTH
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13.

14.

15.

HenpepbIBHBIX QYyHKIUH. TeopeMbl 0 MOWIEHHOM MHTETPUPOBAaHUH U AuddepeHnupoBaHIH
(GYHKIMOHATBHBIX PSIOB.

WHurerpansl, 3aBucsmiMe OT MnapameTpa. PaBHOMepHas CXOJUMOCTb HECOOCTBEHHOI'O
MHTETpaja, 3aBUCSIIEro OT napaMerpa. TeopeMsl 0 HenmpepbIBHOCTH U AuddhepeHnupyeMocTu
MHTErpajoB, 3aBUCALLMX OT [apamMeTpa.

Psanpr @ypre o Tpuronomerpuyeckoit cucreme. Cxoaumoctsb psiaoB dypee i KyCOUHO-
rnaakux ¢yHkuuid. [opsnok yOeBanus koddpduuuentoB Dypre mist 1-pa3 HenmpepbIBHO-
maddepenuupyemoii pyHkuH. PaBHOMepHas cxoauMocTh psga Dypre s HempepbIBHO-
maddepenuupyemoii GyHkuu. PaBHOMEepHOE NpHONMKEHHE HENMPEepBHIBHBIX (DYHKIWN Ha
OTpe3Ke TPUTOHOMETPUUECKUMHU ITOJIMHOMaMH U MHOTOYJIEHAMHU.

MunumanbHoe cBoMcTBO Kod(hdummentor dypre. HepaBencrBo baccens u paBeHCTBO
[TapceBans. Ilonsatue runb0epToBa MPOCTPAHCTBA U AOCTPAKTHBIX psiioB Dypbe MO MOJHOU
OPTOHOPMHPOBAHHON cHCTEME. TeopeMa O CXOAMMOCTH W cpeaHeMm psgoB Dypwe 1o
TPUTOHOMETPHUUECKOM cucTeMe sl QYHKIIMU, HHTETPUPYEMON ¢ KBapaToOM Ha OTPE3KE.
[TpeobpazoBanust Oypre. opmyna obpamenus. [IpeodpazoBanue Oypbre MPOU3BOIHON U
pou3BoiHas peodpazoBanus Oypee.

JluneiiHas anredpa

1.

[Tonatne nuHeHOTO MpocTpaHcTBa. OnpeneneHne INHEWHO 3aBUCUMOCTH Y HE3aBUCHUMOCTHU
BEKTOPOB. PasMepHOCTh NHHEIHOTO MpocTpaHcTBa. ba3uc, koopauHaTel BEKTOpa, (GOPMYITBI
npeoOpa3oBaHMs KOOPAMHAT IIPHU MEPEX0/JIe OT OJHOTO Ha3uca K Ipyromy.

Marpuipl U JeWCTBUSA HaJl HUMH. [[eTepMHHAHT KBaapaTHOM MaTpulbl. PaHr maTpuubl.
DKBUBAJICHTHOCTD €T0 JIBYX OTIPE/ICIICHII B TEPMUHAX JIMHEHHOW HE3aBUCUMOCTHU CTPOK (WITH
CTOJIOIIOB) MaTPUIIBl U B TEPMUHAX HEPABEHCTBA HYJII0 MHHOPOB.

Cucrembl JHHEWHBIX alNreOpanyecKux YypaBHEHUH. PereHue OTHOPOAHONW CHCTEMBI.
Pemienne HEOAHOPOAHON CHCTEMBI JIMHEWHBIX YypaBHeHUH. Kpurepuidi COBMECTHOCTH
Kponekepa-Kanennu.

Jluneiinple mpeoOpa3oBaHuss B N-MEPHOM TPOCTPaHCTBE. Marpuia JIMHEHHOTO
npeoOpa3oBanusi U €€ cMbICI. MI3MeHeHre MaTpuUllbl TMHEHHOTO MTPeoOpa3oBaHus MpU 3aMeHE
6azuca. Ob6nacTb 3HAYEHUI JUHEWHOTO MpeoOpa3oBaHust M ero marpuna. llpousBenenue
JIMHEWHBIX MPeoOpa3oBaHUM.

CobOcTBeHHBIE  BEKTOpPbl W COOCTBEHHBIE  YHWCIIAa  JIMHEHHOro  mpeoOpa3oBaHUs.
XapakTepucTuueckuii MHorouwieH. JIMHelHas He3aBUCHUMOCTb COOCTBEHHBIX BEKTOPOB,
OTBEUAIOLIUX Pa3IMYHBIM COOCTBEHHBIM 3Ha4eHHsIM. Matpuiia TuHeiHOro npeoOpa3zoBaHus
B 0a3uce u3 cOOCTBEHHBIX BEeKTOpoB. JKopaaHOB 0Oa3uc JUHEHHOro mnpeoOpa3oBaHUS U
’Kopnanosa HopMmaibHas opma (0e3 10Ka3aTeIbCTBA).

CkansipHoe Tpou3BeACHUE B DBKIMIOBOM IMpOoCTpaHCTBA. KoopauHaTHOE NpeacTaBiICHHE
CKasipHOTO Mpou3BeneHus. OpToHopMupoBaHHbIN 6a3uc. [Iporecc opToronanu3anum.
[TonsiTHE CaMOCONPSHKEHHOTO JMHEHHOTO mpeobpa3oBaHus. CBOMCTBa €ro COOCTBEHHBIX
3HauYeHUH 1 COOCTBEHHBIX BEKTOPOB. Martpuiia caMOCONpPsHKEHHOTO TPeoOpa3oBaHusl.
OprtoronanbHble  mpeoOpa3oBaHus.  MaTpuila  OpPTOTOHANBHOTO  MPEOOpa3OBaHUA.
OptoroHanbHbie MaTpuIlbl. [lepexos oT 0/HOro OPTOrOHATBLHOTO 0a3uca K IPYroMy.
bununeiinbie u kBagpatuyHbie Gopmbl. FIx MaTpuiibl U GopmyIibl mepexoa OT 0AHOTO Oazuca
k gpyromy. IlpoBemenue kBampatuuyHOil GOpMBI K KAaHOHUYECKOMY BHIY B
OpPTOHOPMHpOBAaHHOM Oasuce. 3aKOH HHEpPIUH [ KBaapaTuyHbeiXx ¢Gopm. [loHsTHE
MOJIOKUTENFHO — OmpesenieHHo kBagpatuyHoit ¢opmbl. Kpurtepuit CunbBectpa (6e3
JOKa3aTeNNbCTBA).

OO0bikHOBeHHbIEe TU( PepeHIMANTBbHBIC YPABHECHHSA

1.

DneMeHTapHble METOAbl MHTEIPUPOBAHMS YpPAaBHEHMH MEpBOTO MOpsaka (YpaBHEHUS C
pa3eNIoIMU IepeMEHHBIMH, OJTHOPOIHBIC YPaBHEHHS, IMHEIHbIC YpaBHEHUS, yPaBHEHUS
bepnynnu, ypaBHeHUs B MOJHBIX JU(epeHInanax).

TeopeMsl CylecTBOBaHHUS U €JMHCTBEHHOCTH perieHus 3a1auu Komm i 0JHOro ypaBHEHUs
1-ro mopsiika v JUIS CUCTEMBI N ypaBHEHHH 1-ro Mopsiika ¢ n HEM3BECTHBIMU B HOPMAaJIBHOM
¢dopme (0e3 mokazarenbcTBa). Crenmduika cirydas JTHHEHHBIX
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mddepeHnnanbHbIX ypaBHEHUH.

JIluneliHple ypaBHEHUS N-TO TOpSAKa C TOCTOSHHBIMU Kod(duuumenramu. Pemenue
OJHOPOJIHOTO ypaBHEHH:. PenieHne HEOJQHOPOIHOIO ypaBHEHMS CO CIIELMAIbHOM NPaBOU
YacThIO B BUJIE KBA3UIIOJIMHOMA. Y paBHEHUE Dilepa.

Pemenne oaHOpPOIHOM cHCTEMBI NEPBOTO MOPAAKA C IMOCTOSHHBIMHM Ko3(dduuueHnramu
(cityyait IpOCTBIX KOpHEH).

JIuneiiHble ypaBHEHUS N-TO MOPsIIKA C HEPEMEHHBIMU K03 dunmenTamu. OyHaaMeHTaIbHas
CHUCTEMa pELIEHUH OJHOPOJHOIO YypaBHEHMs U € € cyuecTBoBaHue. Onpenenurenb
Bponckoro. ®opmyna JInyBuiis. BO3MOKHOCTE IOHMKEHHUS IOpPsAKAa OJHOPOIHOTO
ypaBHeHus. PemieHne OXHOPOIHOrO ypaBHEHMs. PemeHue HEOAHOPOIHOIO YpPaBHEHHS.
Merton Bapuanuii MpOU3BOJIbHBIX MOCTOSIHHBIX.

Cucrempl JITHHEWHBIX YpaBHEHUN IEPBOTO MOpSAIKAa C IMEPEMEHHBIMU Ko3(duireHTaMu.
@yH/1TaMEHTAIIbHAS CUCTEMA PELICHHUI OJHOPOIHOM CUCTEMBI U €€ cyniecTBoBaHue. Popmyna
JInyBmiuta. Meton Bapuanuii MPOU3BOJIBHBIX MOCTOSHHBIX OTBICKAHUM YaCTHOTO PEIICHUS
HEOJHOPOAHOM cucTeMbl. CTpyKTypa OOIIero pemieHus.

[TonsiTe 00 ypaBHEHHUSAX, HE pa3pelIEeHHBIX OTHOCUTENIBHO cTapiiel npousBoHoi. Ocoboe
peuieHue.

ABToHOMHBIE cucTeMbl. [lomokenue paBHoBecusi. Da3oBas MIOCKOCTH M (pa3oBbIe
Tpacktopuu. Kiaccudukammss TOJOKEHWH paBHOBeCHS Ha TulocKocTd. [loHsithe
YCTOMYMBOCTH TOJIO)KEHUSI PAaBHOBECHS MO JIAIMYHOBY M aCUMTOTHYECKON YCTOWYUBOCTH.
Teopust 00 yCTOMYUBOCTH 110 IMHEHHOMY NPUOINKEHUIO.

[IepBble MHTETrpanIBl AaBBTOHOMHOM CUCTEMBI. JIMHEHHbBIE OHOPOIHBIE YPABHEHUS B YaCTHBIX
MPOM3BOJHBIX TepBOTO mopsiaka. OOmmit Bua pemenus. 3amaya Komm. Ilonsitue
XapaKTEPUCTHUKHU.

OneMeHTHl BapHallMOHHOTO ucuucieHusd. [Ipocreiinas 3ana4a BapualiMOHHOTO MCYHMCICHUS
u e€ HecloXkHble 0000LIeHMsA. BapuanuoHHas 3aada OpU HAIUYUM  OrpaHUYEHHH,
M30IEepUMETpUYECKas 3a1aJa.

Teopust pyHKIUI KOMIIJIEKCHOT0 IIEPEMEHHOTI 0

1.

DyHKIUS OJTHOM KOMIUIEKCHOH nepeMmenHol. {uddepenunpyempie GyHKIIMM KOMIUICKCHOM
nepemeHHoM. YcnoBusi Komm-Pumana. ['eomeTpuyeckuii CMbICI MOAYJISL U apryMeHTa
MIPOU3BOTHOM (PYHKITUN KOMIUICKCHOU MTePEMEHHOM.

PaBenctBo Hymo uHTerpana ot auddepeHupyemMoir GyHKIHH 10 3aMKHYTOMY KOHTYPY,
cTsaruparomemycs B Touky. Murerpansuas gpopma Komm.

[Tonsite GpyHkuuu perynsapHoil B Touke u B obnactu. Crenennble pansl. [lepBas Teopema
AbGensa. Kpyr cxomumoctu crenenHoro psga. llounennoe nuddepennupoBanve u
WHTETPUPOBAHUE  CTEMEHHBIX PsJ0B. ODKBUBAJICHTHOCTh IUGGEPEHIUPYEMOCTH U
perynsapHoct (QyHKIUU U oOiacTu. PerymspHOCTb paBHOMEPHO CXOJSIIETOCS psaaa U
pErynspHbIX QYHKIUH.

Paznoxenue B psn Teinopa ¢ynkuuu, nuddepeHnupyeMod B OKpeCTHOCTH TOYKH. Psin
Jlopana. Dnemenrapusie pynkuuu Z", €4, SinZ, Cos Z,ShZ, Ch Zu 1.11.

N3onupoBanHble 0COOBIE TOYKH OJHO3HAYHOTO XapakTepa. Kmaccudmukamus: ycrpaHumas
ocobasi TOYKa, TOJIOC, CYIIECTBEHHO ocolas Touka. Xapakrepuszanuss 0co0oil TOUYKH
(GyHKIMHU B TEpMHUHAX KO3 pHuIMeHToB psjia Jlopana.



[TonsiTHEe BBIYETA B M30JIMPOBAHHON 0COOOHM TOUYKE OJHO3HAYHOTO XapakTepa. BeraucieHue
KOHTYPHBIX MHTETPAJIOB C IIOMOLIBIO BBIYETOB.

Paznoxxenne MepomopdubIXx (QyHKIMI Ha dJIeMeHTapHble ApoOu. beckoHedHbIe
npousBefeHus. [lpuMepsl pasnokKeHHs HEKOTOPBIX IEeNbIX (QYHKIUH B OECKOHEUHBIE
IIPOU3BE/ICHHUSL.

Teopema enMHCTBEHHOCTH PETYISIpHONW (DYHKIWHW, TMPUHUMAIONICH 3aJaHHBIC 3HAYCHUS Ha
MIOCJIEOBATEILHOCTH TOYEK, MpeAes] KOTOPOM COAEpKUTCS B 0OJACTH PEryJIspHOCTH.
Ananutnyeckoe npojgosnkeHue. [lonstue nonHoit ananutuyeckoil pyHkunnu. OCHOBHbIE

—

nj
MHOTO3HAYHBIC YIEMEHTAPHBIC QYHKIHH ¥ Z In Z. TloHsiTHE O PUMAHOBOW MOBEPXHOCTH.
Kondopmubsie oTOOpaXeHHS, OCYIIECTBISIEMbIE peryisipHbIME (GyHKUusMHU. [loHsTHE
OJHOJUCTHOTO OTOoOpaxeHus. JlpoOHO-TMHEHHBIE OTOOpakKeHUST W WX CBOMCTBA.
OTtoOpaskeHus1, OCYIIECTBISIEMBIE C IOMOIIBI0 HEKOTOPBIX AJIEMEHTapHbIX PpyHKIMH. Ob6mas
teopema Pumana o cymiecTBoBaHMHM KOH(DOPMHBIX OTOOpaxeHui (0€3 10Ka3aTeIbCTBA).
[TpuHIIMTI COOTBETCTBHS T'PaHUI TPU KOHPOPMHOM OTOOpPAKEHUH.

YpaBHeHust MaTeMaTH4eCKOH GU3NKHU

1.

10.

11.

Jluneitaple auddepeHmaibHble YpaBHEHUS B YaCTHBIX MPOW3BOJTHBIX 2-TO TOPsIKA.
[IpuBeneHue k kaHOHWYECKOMY BUAY B Touke. Kitaccuukanus ypaBHeHUN. DITUNITUYECKHE,
runepOoIndecKre U napaboinyeckue ypaBHEHHUs.

Jluneiiaple audQepeHuanbHble ypaBHEHUS 2-TO TOpsJKa Ha IUIOCKOCTH. [loHsATHE
xapaktepuctuku. [IpuBenenne k kaHoHn4YeckoMy BUy B obnactu. 3agaun Komm. Teopema
Komm-KoBaneBckoii (0e3 moka3aTenbCcTBa).

[ToHsiTE KOPPEKTHOM KpaeBOM 3a7auu JIsl YpaBHEHUSI B YACTHBIX MPOU3BOHBIX. [IpuMepsl
HEKOTOPBIX 3a1a4 (3amaun Komm st ypaBaenus Jlarmaca). [locraHoBKa KilacCHYECKUX 3aa4
MaTeMaTH4ecKoi (pU3UKHN 1 X Ppu3ndeckuil cmbica (3anavya Ko u cMemanHas 3aaa4a Juist
ypaBHEHUsl KoJieOaHUsSI CTPYHBI, AT YpaBHEHMs TEIUIONPOBOAHOCTH, 3amauu [lupuxie u
Heiimana nnst ypaBaenus Jlamiaca).

WNHurerpanbuble ypaBHeHHs Ppenronbma. MHTErpanbHble ypaBHEHUS C BBIPOXKICHHBIM
sanpoM. Teopema @pearonbpma s UHTETpalbHBIX ypaBHeHU DpenrosibMa BTOPOro poja ¢
HeTIPEPBIBHBIM s/IpoM (0e3 moka3arenbcTBa). O000ImEeHne Ha CITyqaid OJISPHBIX sep. MeTos
MOCJIeI0BATENbHBIX MPUOIIKeHHA 1 psi HelimaHa.

WNurerpanbubie  ypaBHeHuss Ppearonbma BTOPOTO poAa € CHUMMETPUYHBIM  SIAPOM.
CobOcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE (QyHKUMH, UX cBoiictBa. Teopema ['mnbGepra-
HIMuaTa 0 pas3ioKeHUHu UCTOKOOOPa3HO MpencTaBUMOIl (YHKIMH B ps MO COOCTBEHHBIM
¢byHkuaM sapa (06e3 1oKa3aTenbCcTBa).

3amaua Ilrtypma-JInyBumnsa. @ynkuusa [punHa kpaeBoil 3amaud Afs OOBIKHOBEHHOTO
muddepenuuanbHoro ypaBuenusa. Cenenue 3agaun [ltypma-JInyBusuis Kk MHTErpaabHOMY
ypaBHeHUt0. CBOCTBa COOCTBEHHBIX 3HAUEHUN U cOOCTBeHHBIX (yHKUMiA 3anaun LlTypma-
JInyBuis.

3amaua Komm ans BomHoBoro ypaBHeHus. @opmyna [lamamOepa B cimydae ypaBHEHHS
KosiebaHus cTpyHbl. CylleCTBOBaHHE W €AMHCTBEHHOCTH pemieHus. O01acTb 3aBUCUMOCTH
peuieHus: OT Ha4aJbHbIX JaHHBIX.

CwMerranHble 331241 A7 rUnepooindeckux ypaBHeHud. Meton @ypbe (MeTo pa3aeneHus
MePEeMEHHbIX). ETMHCTBEHHOCTh pelieHusl.

3amaya Komm ans ypaBHEHHMs TEIUIONPOBOJHOCTH. Teopema CyIIECTBOBAHUS H
enuHcTBeHHOCTH. PopMmyna Ilyaccona. @yHaMEHTAIBHOE PELIEHUE U €70 CMBICIL.
CMmemanHas 3aja4a A5 ypaBHEHHs TEIUIONPOBOAHOCTH. Meron Dypbe (METO pa3aeacHus
MEePEeMEHHBIX). EMMHCTBEHHOCTD pelieHus], MPUHIUI MaKCUMYMa.

VYpaBuenue Jlamuaca u Ilyaccona. 'apmonuueckue (QyHKIMH ¥ UX cBoicTBa. DoOpMyIibl
I'puna. Teopema o cpemHem is rapMoHudeckux ¢GyHKiui. [lpuHIMI MakcuMmyma |
MUHHUMYMa JUTsl TAPMOHUYECKHUX () YHKITHH.
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3amaua upuxine ans ypaBHeHus Jlarumaca. @ynpamentanbHoe pemienue. [lonstue ¢yHKkuun
I'puna nmns 3agaum Qupuxiie. Pemenue 3amaum Jupuxne s ypaBHeHus Jlamaca B Kpyre
MmeToq0M Dypoe. CyliecTBOBaHNE U €MHCTBEHHOCTD PEIICHNUs 3a1aun J{upuxiie B o0mmeM ciydae
(6e3 moxazarenbCcTBa).

3anava Heiimana anst ypaBaenus Jlamnaca u [lyaccona. HeoOxoauMble U TOCTaTOYHBIEC YCIOBHS
e€ pazpemnmocTtu. CTeneHb HeoNpeAeNEHHOCTU PELLIECHUS.

Jlureparypa

MaTremMaTnuecKH aHAJIN3

1.
2.
3.
4.

Kynpssues JI.JI. Kypc maremarnyeckoro ananusa, . 1 u T. 2.

Huxonbsckuit C.M. Kypc maTemarudeckoro aHanmsza, T. 1 u 1. 2.

@uxrtenronsi .M. Kypc nuddepeHnmansHOro 1 HHTErpaIbHOTO UCUUCTeHHs, T. 1, T. 2 1 T. 3.
CwmupnaoB B.1. Kypc Briciieid matematuku, T. 1 0 T. 2.

Jluneiinas aareopa

1.
2.
3.

bexnemummes JI.B. Kypc ananutrdeckoit reoMeTpun U TUHEHHOM anreOphl.
I'enpdpona U.M. Jlexuu no muHeHHOM anredpe.
Kypout JL.T'. Kypc Bbiciieii anreOpsi.

OO0bikHOBeHHBbIE AU epeHuHaATbHbIE YPABHEHUS

o0

®enoprok M.B. OObikHOBeHHBIE MU PepeHIInaIbHbIE YPABHEHHUS.

CremanoB B.B. Kypc nud depeHnunanbHbIx ypaBHEHHM.

[TerpoBckwuii N.T". JIekuu mo Teopun 0OBIKHOBEHHBIX MU ()epeHIMATbHBIX YPaBHEHUMN.
[TonTtpsrun JI.C. OObikHOBEeHHBIE AU depeHITnaTbHbIC YPaBHEHUSI.

CwmupnoB B.U. Kypc Beiciieit MaTeMaTHKH, T. 2.

Teopust pyHKIU KOMIIJIEKCHOT0 IEPEMEHHOTI 0

1.

wmn

Cunopos 10.B., ®enoprok M.B., [llabyann M.H., JIekiuu nmo teopun GyHKIHH KOMIUIEKCHOTO
MIEPEMEHHOTO.

JlaBpentheB M.A., [llabat b.B. MeTtos! Teopun GyHKITNN KOMILIEKCHOTO ITEPEMEHHOTO.
[TpuBanos 1.1. Beenenue B Teoputo GyHKIINNE KOMIUIEKCHOTO ITEPEMEHHOTO.

MapkymeBud A.W. Teopus ananutudeckux GyHKIui 1. 1. u 1. 2.

YpaBHeHnsi MaTeMaTH4ecKOH GU3NKHU

1.

2.
3.
4

Tuxonos B.H., Camapckuii A.A. YpaBHeHUsI MaTeMaTUYeCKOM (DU3UKH.
[TerpoBckuit U.I'. JIekuu 06 ypaBHEHHUSIX C YACTHBIMU TIPOU3BOAHBIMHU.
Brnagumupos B.C. YpaBHeHus MaTeMaTH4eCKON (PU3UKU.

Cmupnos B.1. Kypc Bbiciieit maTeMaTuku T. 2 U T. 4.

BoruncianrejbHass MaTeMaTHKA

1.

Pemrenne cucrem HenuHeHHBIX ypaBHeHUM. Meron Herorona. Teopema o0 KBagpaTU4HOR
CKOPOCTH CXOAUMOCTH. METOIbI IPOCTHIX UTEPALUN, aHATIU3 CXOAUMOCTH. MeTo 1 PO I0JKEHUS
10 IIapameTpy.

Yucnennoe aupdepenimpoBanre. OCHOBHbIE pPa3HOCTHBIE AMMPOKCUMAIIMU MEPBBIX U BTOPHIX
pou3BoAHBIX. OmKlKa annpoKCUMalum, omuoka oKpyriaeHus. ONTHUMaNbHBIM [Iar YUCIEHHOTO
middepeHnnpoBaHus.

UucnenHoe unHrerpupoBanus 3agaun Komm mist cucrem OJlY. Meton cetok, mpocteiue
pasHOCTHBIE cxeMbl (SIBHas W HesBHasg cXeMbl Jijlepa, cXxema ¢ IEHTPaJbHOW Pa3HOCTHIO).
Peanuzanus pasHOCTHBIX cxeM. OmuOKa anmpoKCUMaluy, KpUTEPUH MaJIOCTH 11ara CETKH.
Metoapl Tuna Pynre-KyTThl, OCHOBHas KOHCTPYKLUS, alropuT™M peanuszauuu. I[IpoGrema
CXOAMMOCTH M€TOoJa. Y CTOMUNBOCTh MeT010B PyHre-KyrThl. Teopemsbl 0 cXO0AMMOCTH NIpU



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

pasHBIX MPEIoKEHUsIX 0 MaTpuile TX(X).

Kectkue cuctembr OHY (OKC OAY). Yucnennsie MeTobl pelieHus. A — ycroiuuBbie, A(a) —
YCTOMYUBBIE METOJbI. ACUMITOTUYECKAS! YCTOMYUBOCTb.

kpaeBble 3anaun ans cucreM OJ1Y. IlocranoBka oOmiedt (MHOTOTOUYEYHOM) KpaeBOM 3agadum.
JluHelHbIE KpaeBble 3a/ladyd, WX PEHICHUS 3aJadd K (QYHIAMEHTAIbHOW CHCTEMBI PEIICHHSL.
CBenenus JTMHEIHOM KpaeBoil 3aauu K 3agayam Korm.

Henuneiinbie kpaesble 3aaauu uid cucreM OJ1Y. Meron «cTpenbObl», METO KBa3WIMHEApU3aluu
(xax metox HproToHA B (PyHKIIMOHAIEHOM ITPOCTPAHCTBE).

JluneiiHble KpaeBble 3a7auu C OOJIBLIMM IapaMeTpoM. BbruncinuTesnbHas HEYCTOMYHMBOCTH
npocTeumero ceefeHus K 3anadam Komm. Meroa nmporoHku. YpaBHEHHE Ul «IPOTOHOYHBIX
KodpduureHToB». CBeneHNs K yCTOMYUBBIM 3a1a4aM Korm.

[Iporonka B pasHoctHOW 3amaye lltypma — JlmyBuiuis. AJNropuTM pa3HOCTHOM MPOTOHKH,
pekyppeHTHas hopmyIia.

Meton cerok ansi ypaBHEHHs TeruionpoBogHocTH. [Ipocreiinine pa3HOCTHBIE CXEeMbl (sIBHas,
HesiBHAsA). ANNPOKCHMAllMsg YpaBHEHMM, HauyalbHBIX M KpaeBbIX ycioBHH. Peanmuzanus siBHOU
cxeMbl. Cuet 1o cnosiM. Peannzanys HEIBHOM CXeMbl, ypaBHEHUS Ha BEPXHEM CJIO€, €0 pelIeHHe
METO0/I0M MPOTOHKHU.

Henunelinble ypaBHEHUS, UX pa3HOCTHAS alllIPOKCUMALINS M PeaTU3alis COOTBETCTBYIOIIUXCXEM.
CxeMmbl ¢ HETMHEWHOCTHIO Ha BEPXHEM cJloe, uX peanusanus (Meto HploToHa ¥ MPOTOHKH).
YCTOMYMBOCTh PAa3HOCTHBIX CXEM KaK HeNpepbhiBHAs 3aBUCHMOCTb pEIIEHHs OT BXOJHOM
nHpopmanuu. CekTpaabHbIA MIPU3HAK YCTOMUNMBOCTU. TexHMKa BeIYrcIeHus cnekrpa. [Ipaktruka
MPUMEHEHHs]  CHEKTPaJIbHOTO  Mpu3HakKa  ycroWuyuBocTU.  [IpuHIMO  3aMOPOKEHHBIX
ko3¢ ¢unmenToB. CrexkTpaiabHas YCTOWYMBOCTh M YCTOWYMBOCTH IO HAYaJbHBIM JAaHHBIM.
Y CTOMYMBOCTH KPA€BbIX YCIOBHIA.

JIByMepHOE ypaBHEHHUE TEIUIONPOBOJHOCTH. «SIBHas M HesBHas» cxeMmbl. [Ipobnema pemieHus
ypaBHEHUH Ha BEpXHEM cloe. Meroa TnepeMeHHbIX HampasieHui. Ero peanmmszanms,
SKOHOMUYHOCTh MeToja. CrekTpaibHas yCTOMYMBOCTh. METOJI NMEpPEMEHHBIX HAIpaBJICHUN B
TpexMepHbIX 3amauyax. Cxembl ¢ (akTopu3zoBaHHBIM peryaspuzaTopoM. CrekTpaabHas
YCTOMYMBOCTh TaKUX CXeM. MeToJ pacIlelyIeHnsl, CXEMbl ¢ HCKJIIOYEHHBIM IPOMEKYTOUYHBIM
CJIOEM.

Pewrennst ypaBHenuii Ilyaccona meronoM ceTok. Pa3HocTHas anmpokcumanus ypaBeHIHI
ITyaccona. Metoa mpocCThIX UTEparuii, onmmoka, HeBsizka. CriekTp pazHocTHOM 3amaun [lyaccona,
coOcTBeHHbIe 3HaYeHUS U QyHKUUU. CHeKTpalbHbIM aHaIM3 CXOJWMOCTH HPOCTBIX HUTEpALUU.
Boibop onTumanpHOro wUTepanMoHHOro mapamerpa. OrneHka uwucna wutepauuii. Merton
UeOBIIIEBCKOTO  YCKOPEHHUSI TMPOCTBIX HTEpanuid. AHaIW3 YCTOMYMBOCTH. Y CTOMYMBBIC
MepeHyMepalui UTEPALIMOHHBIX TAPaMETPOB.

Merton nnepeMeHHbIX HallpaBJICHUH pelieHus pa3HOCTHOro ypaBHeHus1 [lyaccona. CexkTpasibHbIN
aHaJlM3 CXOAUMOCTU. BBIOOp omTHManbHOrO HTepalroHanbHOro mnapamerpa. OleHka 4Yucna
urepanuii. MeTo1 nepeMeHHbIX HallpaBJIEHUH ¢ cepuel mapaMeTpoB.

YucaeHHbIe METO/IbI pEIIEHUS 3314 MEXaHUKH CIUIOIIHOM cpeibl. Miest nocTpoeHus pa3HOCTHBIX
cxeM. KoHcepBaTUBHBIE METO/IBL.

MeToabl MOMCKa SKCTPEMYMOB (YHKIIUH.

ITocTanoBKa HeKOppeKTHBIX 3a1a4. [IpuMepsl. KauecTBeHHOE onmcaHue MoAX0/1a K MX PELICHHUIO.
Ponp anpuopHoit mHpopmanuu. IIpumepsl — uHTerpanbHoe ypaBHeHue 1-ro poga. OOpaTHas
3aJ1a4a TEIIONPOBOJHOCTH.

OcHoBHas uzes perymsiuuu. AnpuopHas uHpopmanus. Matemarndeckuil ¢opmanusm. Poib
BbIOOpa HOpPMa B MOHSATUHM HEKOPPEKTHOCTU. EcTecTBeHHbIE HOPMBI. MHOXKECTBO KOPPEKTHOCTH
no TuxonoBy. Teopema o HeNpepbrIBHOCTH OOpPAaTHOrO OTOOpa)KeHHs Ha 0Opa3e KOMIIAKTa.
KomnakT kak MaTeMaTH4eCKUi SKBHBAJEHT anpHOpHOI MH(popMmanuu. MeToJ KBa3HpeleHusl.
Teopema 0 HEMPEPBIBHOCTH KBA3UPEIIECHNUS.

Jluteparypa



1. B.C.Ps06enbkuii. BBeneHue B BEIYHCIUTENbHYIO MaTeMaTukKy. M.: @usmatiur, 2009r., 294c¢.

2. P.II. ®epopenko. Benenue B BeruuciutenbHyto ¢pusuky. Jdomronpynusiid. U3natenbckuil jom
Hurennext, 2000r., 503c.

3. H.baxsanos, H. Xuakos, I'. KooenbkoB. Yucnaennsie Metoasl. M.-CI16: ®@usmariaut, 2000r.,
622c.

4. W.b. Ilerpos, A.1. Jlob6anoB. Jlekuuu no BeruncnurenbHon matemaruke. 2006r., 522c.

AJITOPUTMBI

1. TlonsTue anroputMma.

2. TloHsATHE MPOCTPAHCTBEHHOM CIIOKHOCTH JITOPUTMA.

3. TloHsATHE BPEMEHHOM CI0XKHOCTH aJITOPUTMA.

4. Mammuna TrropuHra.

5. Mammuna Ilocra.

6. HopwmaneHble anropuT™Mbl MapkoBsa.

7. IIpoGnema octaHoBa.

8. ANTOpPHUTMBI COPTHPOBKH.

9. XamHbIlit anropuTM.

10. buHapHBIH TIOUCK.

11. JIlunamudeckoe mporpammupoBanue (2, 3-mepHoe)

12. JIlnnamudeckoe mporpaMMHUPOBaHHUE Ha ITOIOTPE3KaX.

13. JluHamudeckoe mporpaMMHUpPOBaHUE TI0 TIPO(HUITIO.

14. JluckpeTHas u HempepbIBHAS 3a]ja4a O PIOK3aKe.

15. 3amaua o Haumenbliem obimmem npeake (Least Common Ancestor, LCA).

16. Kuaccsr cioskaoctu anroputmos (P, NP).

17. Tlpedukc-dyHKims.

18. Z-dpynkmusa. Anroputm Kayra-Moppuca-Ilparra.

19. Anroputm Axo-Kopacuk.

20. Pacmupennsiii anroput™ EBximmna.

21. Pemeto Dparocdena.

22. AnropuTMmbl cxxatus nHGopmaluu 6e3 moTeps.

23. Anroputm EBkinpa.

24. Pemeto Dparocdena.

25. BpluucnurenbHas CIO0XKHOCTh aJTOPUTMOB CIIOXKEHHS, YMHOXEHHSI, BO3BEACHUS B LEIYIO
CTEIEHb.

26. ACMMIITOTHMYECKUI 3aKOH pacrlpeleNieHus] MPOCThIX 4Yuced. ANTOPUTMBI MPOBEPKU 4YHCEN Ha
MIPOCTOTY.

Jlureparypa
1. ManbueB A. «KANTOpUTMBI U peKypcuBHbIe (hyHKIHI», M.: Hayka, 1985 r.
2. Bunokypo B. A., BopoxmnoB A. B. «lIpaktuka u Teopus NporpaMMHpOBaHUS», M.:

®duszmarknura, 2008.

IIpouenypHoe nporpaMMupoBanue

ba3oBbie anropuTMHUYECKHE KOHCTPYKIUK: YCIOBHBIH omneparop (if), onepatop MHOXKECTBEHHOTO
BbIOOpa (case/switch/select), uukiet ¢ npenycnosuem u nmocryciaosueM (for/while/until),onepatop
nepexoja (go to).

Pa30Ouenne mporpaMM Ha TPOHEAYphl W MOIyiu. [IOHATHE CTEKa W €ro KCHOJIb30BaHHE.
['mobanbHbIe U JTOKaJIbHBIC IEPEMEHHBIE, TOHITHE 00IacTH BUIUMOCTH. [IporpaMmMupoBaHme
«CBEpXY BHU3Y.

Ba3oBbie TUIIBI U CTPYKTYpPBI JaHHBIX: YKCIIA, IEPEUYUCICHUs (enumeration), CTPOKH, MHOXKECTBA,
MaccuBbl, 3anucu (record/struct). [TpuHIKIT «IPOrpaMMbl = aTOPUTMBI + CTPYKTYPbI JAHHBIX)
[ToHsITHE CTPYKTYPUPOBAHHOTO [TPOrPAMMHPOBaHUS, onpeiesicHne JeiikeTpsi.

Jluteparypa



1.
2.
3.

Heiikerpa 3. «lucuuminHa nporpaMMHPOBaHUs, TIep. ¢ aHriL., M.: Mup, 1978 r.
Bupt H. «Anroputmsl + CTpyKTYpBI JaHHBIX = IPOTPaMMBbI», Iiep. ¢ aHri., M.: Mup, 1985 .
Xoumn 1. «BeraucnurenbHble CTPYKTYPbI», iep. ¢ anria. M.: Mup, 1978 .

CTpYKTYpBI IaHHBIX

Crex

Ouepenp

Ouepenp ¢ IpUOpUTETAMU
Hexu

OnHOCBSI3HBIE CITUCKH.
JIBYCBSI3HBIE CITMCKHU.
Kyua.

bunapnoe nepeBo.
JlekapTOoBO Z1epeBo.

. XoHI-TaOIuUIIbI.

. JIBonunsrii koureinep (Range Minimum Query, RMQ), onricanue v mpuMepbl IPUMEHECHHS.

. epeBo oTpe3KoB.

. HepeBo DeHBUKA.

. Kpacno-u€pnoe nepeBo.

. Tonsitue otoOpaxkenust (map). Peanmuszanms otoOpakeHUil depe3 OWHAPHBIC NEPEBBbS U XOIII-

TaOJHITBI.
Jlureparypa
Kayr /1. O. «MckyccTBO mporpamMmmupoBanus it 9BM»y, B 7-mu Tomax, Toma 1,2,3, mep. ¢ aHri.,

M.: Mup, 1976 .
Xomn I1. «BeraucnurenbHbie CTPYKTYPBI», Tep. ¢ anri., M.: Mup, 1978 r.

s3Ik mporpammupoBanus C++

wWooNO N

[Ipenpoueccop.

BerBnenns

uknsr

OyHKINHT

MaccuBsl

Apudmernka ykazareneit
Pexypcus.

CTpyKTypHI.

OO6benunenus (Union).
CrannaptHas onbanoreka C.

. bubmuoreka STL.
. bubmmorexu Boost.

Cranpaptel C++11, C++14.
Jluteparypa

Kepuuran b., Putun J1. «S3b1k nporpammupoBanus Cu», 2-e U3aHue, mnep. ¢ aHri., M.:
®duHAHCHI ¥ CTaTHCTHUKA, 1992 1.

Crpayctpyn b. «3pik mporpammupoBanusi C++», 3-e uznanue, nep. ¢ anri., CII16.: HeBckuit
nuanekt, 1999 r.

S3bIk MporpaMmMupoBaHus Java

1.
2.

BupryanbHas mamuHa Java.
VYipaBineHue namaTeo.



CoNoOA~®

1.

[lepenaya MpUMUTUBHBIX TUTIOB B (DYHKITUH.

[lepenaya CCHUIIOYHBIX THIIOB B (DYHKIIWH.

[Tpo6nema n3MEHEHHsI CCHUIKH BHYTPH MOANPOTPAMMBI.
CraTtuueckue WHUIHUAJIN3aTOPHI.

VY naneHue HeUCIob3yeMbIX 00bekToB 1 MeTo1 finalize.
[TpoGnema necTpyKTOPOB ISl CJIOKHO YCTPOCHHBIX 0OBEKTOB.
Co6opka mycopa

Jlureparypa

[TporpammupoBanue Ha Java Aptop: Bssouk H.A. M., «UuTynT», 2003

Apxutexktypa O9BM

RPN R~wNE

0.
1.
12.
13.
10.
11.
12.
13.
14.

Apxutektypa OBM (I'apBapackasi, pon HelimaHoBckast)

Ha6op xoman nporeccopa (CISC, RISC, VLIW)

Ko u yckopenue paboThl ¢ €ro UCTIOIb30BAHUEM.

Cornamenus o Be3ose. Cornamenus cdecl, fastcall, stdcall.

[IpencraBnenue nenbix ynuces. JJonoJIHUTENbHBIN KO,

[IpencraBnenue yncen C MIaBaroIed TOUKOMU.

SA3p1k accemOnepa.

BrimonHenue komaH1 Ha KOHBeepe. Y CIIOBHOE UCTIOTHEHNE KOMAaH/I.

Cpencrpa otianku u nactpymentupoBanus (valgrind, AddressSanitizer, strace, gdb)
CraTnyeckue U TUHAMUYECKAE OMOIMOTEKH.

[TonsiTre o mpoduIMpPOBaHUH MTPOTPAMMBI.

CraTudeckuii MeTO M3ydeHus mporpaMM. BoccTaHOBIEHHE alTOPUTMOB U CTPYKTYP JTaHHBIX.
JnHamuyeckuit MeTo1 u3ydeHus mporpaMm. OCHOBHbBIEC PUHITUIIBI

(GYHKIIMOHUPOBAHUS OTIIaAUMKa. MeTo] MasKoB M METOJI TPACCUPOBKH.

3amuTa OT Au3acceMOIMpoBaHUs U OTIaAKU. BcTpanBaHue 3alUTHBIX

CPEICTB B IPOrpaMMHOE 00ecrieueHHUE.

OcHOBHBIE METObI TEXHUYECKOM 3aLTUTHI OT HECAHKIIMOHUPOBAHHOTO

KOIKUPOBAHUA MPOTpaMM U JaHHbIX. VIeHTHdUKaus napaMeTpoB KOMIIbIOTepa. DIEKTPOHHbBIE
KITIOYH.

Jlureparypa

bpaitantr P., O Xamnapon /I. KoMnbroTepHble CUCTEMBI: apXUTEKTypa W MPOTPaMMHPOBAHUE.
Barnsan nporpammucta. “bXB-Ilerepoypr”, 2005, ISBN 5-94157-433-9

IIpuHUMIBI NOCTPOEHHUSI COBPEMEHHBIX ONePAIMOHHBIX CHCTEM

A o A

w

o

Kiaccudukanuys onepanmoHHbIX CHCTEM.

OnepaliuoOHHBIE CUCTEMBI PEAIBHOTO BPEMEHH.

[Tonsarue npoiiecca, BUIbI MPOLECCOB.

@aiinsl. CTpykTypa (paidoBoi CUCTEMBI.

VYrpaBineHue naMAThbIO: OJJMHOYHOE paclpelielieHue, CTPaHUYHOE, CETMEHTHOE, CErMEHTHO-
CTPAaHUYHOE, CBOIIUHT .

BiaumoneiictBue npoueccos, |PC: maiinbl, curaasnsl, odepean cooOIIeHui, COKeThI, ceMadopsl,
paznensieMas namsTh.

Buner BupTYyanu3anum.

CriocoOwr  paznenenus pecypcoB. IIpemorBpamienue TynukoB. OOMEH JaHHBIMU MEXKTY
MpolieccaMu 4epe3 CoOOIIeHuUs U O0IIYI0 001aCcTh MaMSATH.

[Tonsite ouepenu coobmieHuto. IIporpammupoBanue, yrpaBiseMoe coObITUSIMU. Moaenu
ACMHXPOHHOTO YyIIpaBJieHUs npoueccamu, cetu Ilerpu.

daiinoBas cucrema. Ilonstust Qaiina u karanora. CHHOHUMBI U CCBUIKH, X Ha3HAYCHHUE.
CereBble (QailIOBBIE CHCTEMBI.
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11.

12.
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Cuctembl Oe3omnacHocTd. IloHsaTHs yd€THOW 3amucH mosib3oBatelns. (USer account), rpymm
nosib3oBareneil. Haznauenue xxypuanos (log).

[lonstne wnentuukanmu u ayreHTHU(ukanuu. CrnocoObl M CXeMbl ayTeHTHU(UKAIUH.
Wudopmanms, HeoOxoaumas Ui ayTeHTU(HUKAITIH.

Knaccudukamust yrpo3 ©OezomacHoctu. TumoBas apxutekrypa mnojacuctembl 3amutel OC.
Pasrpanndenue 1octymna: OCHOBHBIE TTOHSTHS.

Monens ynpasienue goctynom (Y/J). OcHoBubie pyHkimu cuctemsl Y[, Cxemsl Y] (criucku
JOCTyIa, MaHJaTHas CXeMma, METKH JIOCTYyNa, KOHTEKCTHO-3aBHcuMas cxema). Mudopmanus,
HeoOxoaumas i Y /1. Peanuzanus yrpasneHust foctymna Ha npumepe npaB B UNIX-mogoOHbIX
ornepannoHHbIx cucremax. SELinux, AppArmor.

Jlureparypa

Hemer D., Cuaiinep I'., Cubacc C., Xeitn T. «UNIX: PykoBoACTBO CHCTEMHOTO
aZIMUHHUCTpaTopay, nep. ¢ anri., K.: BHV, 1996 r.

Jxennwurc P. «Windows 95 B o unaHuKey, Tiep. ¢ adri., CI16.: BHV-Caukrt-Iletepoypr, 1995 r.
«Certebie cpenctBa Microsoft Windows NT Server 4.0», nep. ¢ aunria., CI16.: BHV-Cankr-
[MetepOypr, 1999 1.

Konun A. «BBeneHue B oniepaliiOHHBIC CUCTEMBI», TIep. ¢ aHTiL., M.: Mup, 1975 .

Hukputsuc JI. u 1p. «OneparmoHHbIE CHCTEMBI», Iep. ¢ anril., M.: Mup, 1977 .

Kaprio B. E., KonskoB K. A. «OCHOBBI onepanmoHHbIX cucrem», M.:MIHTepHeT-yHUBEpCUTET
nH(pOopMalOHHBIX TexHoJoruH, 2005.

O0BbEeKTHO-OPUEHTHPOBAHHOE IPOTPAMMHPOBAHME.

1.

oo

OOBEeKT = HaHHBIE +METOJAbI PabdOTHl ¢ HUMH. AOCTpaKIHs Kak CPEICTBO MOJCITHPOBAHUS
PEaTbHOCTH MPH TOMOIIN 0OBEKTOB.

WNukancymsmus. Moaudukaiys 1 ONTHMHU3AIMS TPOTPaMM MTPY TIOMOIIH HHKATICYJISIIHH.
HacnenoBanue. IloBTopHOoe mcnonb3oBanue koxa. [lomumopdusm kak cpencTBo obecrieueHust
pacmupseMOCTH MPOTPAMM.

[Tonsitue cBO#CTB M coObITHIA (Properties and events) B 00beKTHBIX TEXHOIOTHIX. COXpaHIEMOCTh
o0bekToB (persistence). TlonsTne mHTEpdeiica kKak aaTbTEPHATUBHOTO CPEACTBA 00ECIICUCHUS
noauMopduzma.

Jluarpammel kiaccoB. [loHsTHE 00BEKTHO-OPUEHTHPOBAHHOTO TPOCKTHPOBAHUSI.

[11a010HBI ¥ X UCTIOJIH30BAHUE.

OOpaboTka BHemTAaTHBIX cHUTyanud. [loHsTne wucKiIOYeHHs. Pa3BopauuBaHHE cTeka MpH
o0OpaboTke uckimoueHus. O6paboTka UCKIIIOUEHUI.

Jlureparypa

byu I'. «O0BEKTHO-OPHEHTUPOBAHHBII aHAJIN3 U IPOEKTUPOBAHUE C IPUMEPAMHU IPUIIOKEHUH Ha
C++», 2-e m3aanue, nep. ¢ auri., M.: M3garensctBo bunowm, CI16.: HeBckuii auanekt, 1999 r.
Pomxepcon JI. «OcnoBsl COMy, niep. ¢ anri., M.: Pycckas pegakuus: Channel Trading Ltd,
1997 r.

CereBble TEXHOJIOIHU

&

Konuenmus knneHt-cepsep. [IpuMepsl ee npumeHeHus.

[ToHsiTHE apXUTEKTYpPHI paclpeleNCHHBIX BBIUMCIUTEIBHBIX CUCTEM. KOMIBIOTEpHBIE CETH.
CemuypoBHeBasi MOJIeITb B3auMo ieiicTBUs OTKpBIThIX cucteM (OSI Seven — Layer Model).
CtpykTypa, TOMOJOTHS U apXUTEKTypa KOMIIBIOTEPHBIX CeTei. DTaloHHAs MOJEIb
B3aUMOJICHCTBUSL  OTKpBITBIX  cucTteM. HMHTepHeT-apxutektypa. Apxurekrypa JIBC.
MapipyTu3zaius 1 ynpaBlieHHe TOTOKAMH B KOMITBIOTEPHBIX CETSX.

ITportokomn IPv4. Tlonsitue IP-anpeca, macku nojceru. [Ipotokoa IPV6.

Cucremnble BbI30BBI Juisi moanepkku cetu B OC (socket, bind, listen, access, connect, read,



16.
17.

write, send, recv...).

ITpotokomnsr TCP u UDP.
Cepuanuzanus/necepuann3anus.
Ocnossl 1361ka HTML. OcHOBHEIC TETH.
Cucrema JOMCHHBIX UMEH.

. Ilonsrue narentHoctH cetu, RTT.

. Y 1anéHHbIi BBI30B MPOLIEYD.

. [Ipuniune! opranusanuu sMekTponHoi nours 1 World Wide Web.
. IIpOTOKOJIBI IPHKIIAJHOTO YPOBHSI.

. ApXHTEKTypa «TOHKOTO KJIMEHTa», €€ JIOCTOMHCTBA U HEJIOCTATKH.

Omnpenenenue, CTpyKTypa U (YHKIIMOHUPOBAHME MEXKCETEBBIX SKpaHOB. biokupyromiie u
paspematoie C3. OT 4ero MOTyT U HE MOTYT 3allIUTUTh MeXceTeBbie dKpaHbl? [loHsaTue
«IeMWJINTapU30BaHHOU 30HBY. HecankimonupoBaHHbIi 0OMeH maHHBIMH. CriocoObl 00xoaa
MEXCETEBBIX JKpaHOB. 3akoHoAaTenbcTBO Poccuiickoit denepaunu B o0nacTh OIOKUPOBKU
CalTOB.

Ataxu u coou. Touka oTkaza Bcelt cucteMsl. [locTpoeHne 0Tka30ycTONUHUBBIX CUCTEM.
Texuomorun COM/DCOM u CORBA kak $3bIKOHE3aBHCUMOE CPEICTBO OpraHU3aluu
B3aUMO/JICHCTBUS MEXKTy MIPHIIOKEHUSIMH U IOBTOPHOT'O UCTIOJIB30BaHUS KO/IA.

Jlureparypa
Pomxepcon J1. «OcuoBer COMy, miep. ¢ anri1., M.: Pycckas penakius: Channel Trading Ltd, 1997

T.
Opdanu P., Xapku 1., DaBapac . «OcHossl Corbax, mep. ¢ anri., M.: Mamwum, 1999 r.

KomnbrorepHas rpaguka.

N Ok wh P

[IpencraBnenue nBera B OBM.

I'paduaeckue popmartsr.
BexTopHsbie U pacTpoBbie (hOpMATEHI.
[Ipoekuun

MeTo 1 MapIIUpyOIUX KyOUKOB.
brictpoe npeoOpazoBanue Oyphe.

CixkaTue JaHHBIX C MOTEepEl KayecTBa.
I'paduueckue naTepdeiic moap3oBaress

HckyccTBeHHBINH HHTELIEKT

Eal A

Mamunnoe o6ydyenue. [Tonstue obyuaromieil 1 KOHTPOIbHON BHIOOPOK.
Heiipocern.

3 3aKoHA pOOOTOTEXHHUKH.

Hcnonb3oBanue rpadudeckix yCKOPUTENIEH B MAITHHHOM OOyYEeHHH.

MeToanbl aHAJIN3A H pacnmo3HaBaHUsA JaHHBIX

1.

2.
3.

321,[[21‘{21 pacrio3HaBaHU.

3anava knaccupuKaIuu.
[TonsiTHe OMMOOK MEPBOTO U BTOPOTO POJIA.

Teopus rpagos.

Eal A

Bepuuns! u pédpa

OpueHTHpOBaHHBIE M HEOPUEHTUPOBAHHbIE IPadbl
Marpuna CMeXHOCTH.

Marpuia HHIIUAEHTHOCTH



Hepeso.
®opmyna Kamu (41ca0 OCTOBHBIX JIEpeBbEB B TIOJIHOM rpade).

O06xox B NITyOHHY.
O0xo0/ B IIUPUHY.
[ToTok B rpade.

. Mapupytsl, Ienu, QUKIIbI

. DUIEepoB MyTh.

. 'aMHJIBTOHOB MyTb.

. Anroputm ®@onaa

. Anroput™m JleHdKCTpbI

. Anroput™m Kpyckaina

. Anroput™m /lununa.

. [ABynoneHsbie rpadsl. [Tapocoueranus.
. [ImanapHoCcTh rpada.

Jlureparypa

1. T. Kopmen, Y. JleiizepcoH, P. PuBect. « AnropuTmsl: moctpoenne u anainmu3y». M.: MITHMO, 2000.

Ba3bl 1TaHHBIX

1.

N

ok

CYBJ. Jlornueckas u ¢usmdeckas CTpykrypa naHHbIX. CpencTBa oOecredeHus 1eJI0CTHOCTH
JNaHHBIX. TpaH3akiuu.

Pensumnonnast moniens nanabix. Hopmanu3zanust nanueix. ER — quarpammer. S3e1k SQL.
KnueHnTt-cepBepHble U TpEeXypOBHEBBIE apXUTEKTypbl padOThl ¢ 0a3aMu JaHHBIX. Ha3zHaueHwme
MIPOMEXKYTOYHOTO CIIOSI.

Xpanwmuiia naHHbiX. CpaBHeHue ¢ onepauvoHHbiMU bJl. [leHopmanuzanus. MuoromepHas
Mozenb gaHHbiX. OLAP. Butpunbsl ganHbpiX. X HCMOJIb30BaHUE B KAYECTBE MPOMEKYTOUHOTO
CJIOSI B TPEXYPOBHEBOM apXUTEKTYpE.

[Tonatue Oe3omacHoCcTH 0a3 MaHHBIX. YTpo3bl Oe3zomacHoctd BJl: oOmue u crenuduvHbIe.
Wuteprperarust  acriektoB  0e3omacHoctd st bJ[:  koHpHAEHIHMATIBHOCTH, IE€IOCTHOCTb,
JOCTYITHOCT.

Vmopasnenue poctynoM K bJl. OcHOBHbIE TIOHATHSA: CYOBEKTBI M OOBEKTBI, TPYIIIHI
MOJIb30BaTENICH, MPUBWICTHH, POJIM W TPEACTABICHHUS. BHIbI NPUBHIETHH: CHUCTEMHBIC U
o0bekTHBIC. Vcronp30BaHmne poJiel U MPUBUIICTHIA MTOJIh30BaTEIICH.

Hcnonp3oBanue TpaH3aKIUKA M OJOKHUPOBOK JUIsl OOCCIICUCHHMS IICJIOCT HOCTH JaHHBIX B BJI.
dukcanusa ¥ OTKaT TpaH3aKIKUK. THUITBI OJJOKUPOBOK.

CcpuiouHast IEIOCTHOCTD. JleknapaTuBHAs U MPOLEypHAsk CChUIOYHbIE LEI0CTHOCTU. BHemHui
Ki1t04. CriocoOBbl Mo IepKaHUs CCHIIIOYHOM IEIIOCTHOCTH.

SQL-uHBEKIUH.

Jluteparypa

Maptus [Ix. «Opranu3anus 6a3 JaHHBIX B BBIYUCIUTENBHBIX CUCTEMAax», Mep. ¢ aHril., M.: Mup,
1978 r.

[Iymakos I1., ®aponos B., «Delphi 4. PykoBoacTBo pazpaboTurika 6a3 nanHbix», M.: Homumx,
1999

Yunkyn C. «Microsoft SQL Server 6.5 B momnunaHuKe», nep. ¢ anri., CI10.: BHV-Cankr-
[TetepOypr, 1998 1.

I'peii I1. «Jloruka, anredpa u 6a3bl JaHHBIX», TIEp. ¢ aHrI1., M.: MamuHocTpoenue, 1989 r.
ApxunenkoB C. «AHanutnuyeckue cuctembl Ha 0aze Oracle Espress. OLAP IIpoektupoBanue,
co3gaHue, conpooxaeHue», M.: uanor-MUDH, 1999 r.

TexHonormueckuii nukJ paspadorku I1O.



N OA

10.
11.

WrepatuBHas (cnimpanibHast) mojiens pazpadbotku [10. [lonstue penusa.

Anamus u npoektupoBanne [10. CASE — cpenctBa u UX HCIOIB30BAHKE JJISI aBTOMATHU3AINN
IIPOEKTUPOBAHUS CIIOKHBIX CUCTEM.

VYrpasnenue u manuposanue. I[lonsrue ynpasienus puckoM. KoHTposs npoekra npu nomouu
BeX (KOHTPOJBHBIX WIH (PYHKIIMOHATIBHBIX TOYCK).

Cucrembl BeJleHUS BEPCUN — HA3HAYEHHUE U BO3MOYKHOCTH.

[Iporpecc npoMBIIIIEHHOTO TECTUPOBaHUS (KOHTPOJIS KaYeCTBa) U pErucTpalu OmHOOK.
ABTomaru3zanus cOopku mporpamm. Ytuiurta Make.

[ToHATHE TEXHUYECKOTO 3aJaHus.

[Tpunnune TectupoBanus. Kimaccudukanus nedexron. PazpaboTka, opueHTHpOBaHHAs HA TECTHI
(Test-driven-development).

CucTeMbl KOHTPOJIS BEpcuid: CVS, svn, mercurial, git.

Cucrembl yripaBIeHHs KAaU€CTBOM.

MeTosibl  CTPYKTYpPHOTO TPOEKTUPOBAaHMA. Buabl METONOB: CBEpXy-BHU3, CHHU3Y-BBEPX,
utepatuBHble. MotyabHOCTb. [IpUHIIKIIEI pa3aeneHust cucTeMbl Ha MOAYaU. MeTpUKH KauecTBa
MOJYJIbHOM CTPYKTYpbl. MeToJ] MOCTENEeHHOr0 YTOYHEHUS, CTPyKTypHble nuarpammsbl (STD).

JuarpamMmel notokoB faHHbIX (DFD). MeTon cTpykTypHOTO mHporpammupoBaHus JkekcoHa
(JSP).

Jlureparypa
Bbyu. I'. «O0BEKTHO-OPHEHTUPOBAHHBIN aHAIN3 U MPOEKTUPOBAHUE C TPUMEpPAMH MPUIIOKEHUN
Ha C++y, 2-¢ u3nmanue, niep. ¢ annL., M.: U3narensctBo bunowm, CI10.: Herckuii tuanekt, 1999 .
Jlumaee B. «CucteMHO€ TIPOEKTUPOBAHME CIOXKHBIX MPOrPAMMHBIX CPEACTB IS
nHpopMannoHHeix cucrem», M.: CUHTET, 1999 r.

Nudopmannonnas 6e30nacHOCTb

1.

2.

[Tonarue HeoTkazyemocTu. Mojenb cucteMsl oOecriedeHus HeoTkazyemoctr. Mupopmarus,
HeoOxoauMmast JIsl 00ecrieYeHsT HEOTKA3yEeMOCTH.

Apxutektypa uHpopmanuoHHOW  Oe3zomacHoctu. I[locnmencTtBust — peanuzaunuu
yrpo3 uHpopmanroHHoi 6e3onacHocT. ctounuku yrpo3 nHpopMalnoHHONW 6€30MacHOCTH.



Lenn, 3amaum, cmocoObl © cpencTBa obecrieueHus WHPOPMAMOHHOW OE30MacHOCTH.
JIOCTYIIHOCTS. KonduneHmanbHOCTb. N neHTHGUInpyemMocTs.
LenoctHOCTH. ['apaHTUPOBAHHOCTB.

4. Tlonstue nenoctHocTH. Mozaens obecnieueHus 1enocTHOCTH. OCHOBHBIE CIIOCOOBI 0OecTeueHHs
nenoctaoctu. Madopmarus, HeoOxoaumast st 00eCIiedeHHsI [IeTOCTHOCTH.

5. ®opmanbHple Mojaenu. OCHOBHbIE TEXHMUYECKHE MOJEIM obecrieyeHus 0e301acHOCTU
nHpopMannoHHBIX cucteM. [lonuTrka 6e3omacHoCTH U (POPMEI €€ MpeAcTaBIcHUsI. ATpUOyTHAs
MOJIEJIb.

6. Kpurepun u Kiaccel 3alIMIEHHOCTH CPEJICTB BRIYMCIUTEIPHON TEXHUKH NaBTOMATU3UPOBAHHBIX
MH()OPMAIIMOHHBIX CHCTEM.

7. Wnpentndukanms u ayreHTH(QUKALUS B MporpamMMmax. XpaHeHHE oOpa3oB mapojieil. ATaku Ha
CUCTEMBI ayTeHTU(DHUKAIIMHU 110 TTapoJIt0. MeToabl 3alTUTHI.

8. IlonsTHe KOMIBIOTEPHOTO BHpYca. JKHU3HEHHBIH IIUKII KOMITBIOTEPHBIX BUPYCOB. Pa3HOBHIHOCTH
KOMITLIOTEPHBIX BUPYCOB: (hailJIOBBIC, 3arPy309HbIC, MAKPOBUPYCHI.

9. OOHapyXeHHE MPOTPAMMHBIX 3aKJIAJOK. JleMackupyromuye MPU3HAKA MPOTPAMMHBIX 3aKIIa0K.
[IpoTuBOACIICTBHE TPOTPAMMHBIM 3aKJIaJIKaM: MEXCETEBBIE AKpaHBI, CPEJCTBA OOHAPYKEHHS
BTOP)KEHUI, aHTUBUPYCHBIE CPEJICTBA, CUCTEMBI KOHTPOJIS 1IETIOCTHOCTH.

10. Araku THIa «Mackapa» B uxX BB CrIocOOBI MApHPOBAHUS aTaK THIIA «MacKapajy.

11. TlonsTus aymura O€30MACHOCTH W OMOBEHIEHHUS OO0 OMacHOCTH. MOJenb CHUCTEMBI ayauTa
6e3omacHocTi. CuUrHajabl W CUCTeMa OmoBelleHus 00 omnacHocTH. CucreMbl OOHapy:KeHUus
BTOP>KEHUI.

Kpunrorpagus.

1. Kpunrorpadus u kpunroananus. Kpunrorpaduyueckne mpoTOKOJIb 1 OCHOBHBIE TPeOOBaHUS K
HuMm. Kmrounm mmdposanus. Jlomymenus mpu KpunroaHanu3e. KpUNTOCTONKOCTh CHCTEMBI
3aImuThl HHQOPMAITUH.

2. TloacranoBounsie mudpel. MHOTOANDaBUTHAS 3ameHa. [lepecTaHoBOUHBIE MIU(PHI.

3. Creranorpadusa. Meroauka pa3pabOTKU € CO3JaHUS ABTOMAaTU3UPOBAHHOW CHCTEMBI B
3aIUIIEHHOM UCTIOJTHEHHH.

4. 3amwura mHbOpMalUU TaMMUPOBaHHEM. MeTobl MOJIydeHUs! CAyYalHbIX U TCEBAOCTyYalHbIX
MOCJIeIOBATEIbHOCTEH.

5. T'enepaTtopsl mnceBAOCITy4YalHBIX MOCIEAOBATEIBHOCTEH Ha OCHOBE JMHEWHBIX M HEIHMHEHHBIX
PETUCTPOB CIBUTA.

6. IIpoGnemsl pacnpocTpaHenus kitodeil. OqHOCTOpOHHHE (PYHKIIUY.

7. Kpunrtocucrema RSA n eé Mmaremarnyeckoe 000CHOBaHHE.

8. Kpunrocucrema Jluddu-Xemimana.

9. Kanonuueckoe pa3nokeHHe HaTypaIbHbIX YUCEIL.

10. CpaBHenus no monaymto. Manas teopema @epma. Oynuknus Oinepa. Kutaiickas Teopema 06
OCTaTKax.

11. KBaapaTuuHble BHIYETHI U HEBBIUETHI, KBaPaTUYHBIN 3aKOH B3auMHOCTHU [ 'aycca.

12. TIpoToKoJIbI pa3/iesieHus CEKPETOB.

13. [IpoTOKOJIBI C HYJIEBBIM pa3TIallICHUEM.

14. Tlonstne W 1enp oOecrmeueHUs KpUNTOKIOYamMu. Mogenb oOecredeHuss KPUNTOKIIOYamHu.
[ToHsiTHE >KM3HEHHOTO IWKJIA KPUNTOKIOYAa. Mojenu pacnpeneneHus Kirouei. 3amura
kpunTtokmouend. Cepruduxarus. Y10 CTOBEPSIONIUI IIEHTP U €0 OCHOBHBIC (DYHKITHH.

15. [onstne koHpuaeHIHATEHOCTH. OCHOBHBIE CMOCOOBI oOecnedeHrs KOHGUACHIIUAIbLHOCTH.

OyHKIMM 3aKPBITUSA U PACKPBITUS HHPopManuu. MHbopmarus, HeoOxoaumas 11t 00ecreyeHHs
KOH(HUIEHIINATBHOCTH.

Auredpa J10ruKH

1. Jlornyeckue nepeMeHHsbIE.

2.

OcHOBHBIE oOmepaluu  anreOpbl JOTUKUA  (OTPHUIIAHHWE, KOHBIOHKIHS, JU3IBIOHKIIHS,



HCKJTIOYAIOIICE WITH).
3. Tabnuia HCTUHHOCTH.
4. TTonHOTa cUCTEMBI (PYHKITUH.

Jluteparypa

1. XKypasnés 0. U., ®aépos 0. A., Denpko O.C. Iuckpernbiit ananmmi. KomObunaropuka. Anredpa
noruku. Teopus rpados. M.: MOTU, 2012

Teopus popMaJIbHBIX A3bIKOB.

TloHaTHE A3BIKA.

dopManbHast TpaMMaTHKA.
KonTtekcTHO-cBOOOIHAS TpaMMaTHKa.
KonTekcTHO-3aBHCHMasi r(paMMaTHKA.
Koneunsie aBTOMATBHL.

Mara3uHHbIE aBTOMATBHI.
CydduxcHbrit Maccus.

CydduxcHbiif aBTOMAT.

ONoarwWN

Jlureparypa

1. Axo A., Yneman JIx. «Teopusi CHHTaKCHYECKOTO aHAIH3a, MEPeBOJia M KOMIWISIIIUN, TEp. C

anri., M.: Mup, 1978 r.

[IpatT T. «SI3b1KM TpOTpaMMUPOBaAHUSY, TIEP. ¢ aHTI., M.: Mup, 1979 .

3. CepeopsixoB B. A., I'amoukun M. II., I'onuap JI. P., @ypyrsa M. I'. «Teopus u peanuzamnus
SI3BIKOB TIporpamMmmupoBanus», M.: M3 Ilpecc, 2006.

N

Knaccupurkanus si3bIKOB IPOrpaMMHUPOBAHUS.

[TponieaypHBIC S3BIKH.

Jloruyeckue s3bIKH.
DOyYHKIMOHAIBHBIC A3BIKH.
S3eiku pazmerku (XML, TeX).

ponN P

Jlureparypa

1. Xa6uOynun U. . «Camoyuurens XML» CIIb, BXB-IlerepOypr, 2003.

BouruucanreabHas reomMeTpusi

IloHsTHE TOYKHU U BCKTOpA. COOTBCTCTBYIOIJ_[I/IG CTPYKTYPbI JaHHBbIX.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

BekropHoe nmpousseneHue.

OpueHTHpOBaHHAs  IUIOIIAAb  TpEeyroJbHMKAa. Ilnomaas  MPOM3BOJIBHOTO  MPOCTOrO
MHOTOYT'OJIbHUKA.

IIpenuxar "no wacoBoit crpenke". TecT 0Tpe3koB Ha nepeceyeHre 0€3 BBIYMCICHUS TOYKU
[IEPECCUCHHS.

PaccTostHus OT TOUKM 10 IPSIMOM, OT TOUKH 10 OTpe3Ka.

HaxoxnaeHne Touku nepecedeHust AByX nNpsMbix. HopManbHOE ypaBHEHHE MPSIMOM.
IIepecedyenne OkpyKHOCTH U pAMON. Ilepecedyenre 1ByxX OKpYyKHOCTEM.

Brimykinas o6oouka (co crnoxxsocthio O (N log N))

10. Meroa ckaHHpPYIOIIEH TPSAMOIA.

Eal A

o

6
7.
8.
9.



Hapa.JI.JIe.m,Hoe NnmporpamMmmMmpoBaHue

15.
. 3akoH ['ycraBcona-bapcuca (mpruMeHeHne 1 oTpaHUuYEHUs)
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

PasnoBunHOCTH napaimienbHeix apxurekryp. SISD - MIMD

Pa3HoBuHOCTH NapajuienbHbIX apxuTeKTyp. OO0mmas u pasaensemas namMsaTh
MPI - ompeneneHuMe W OCHOBHBIE  NPUHLUIbBI, IPyONbl U
kommynukatopsl (MPI_COMM_WORLD, MPI_Comm_rank(),...)
MPI1_Init() u MPI_Finalize()

MPI1_Send() u MPI_Recv()

brokupytorue u HeOnokupyromue nocsiika, MPI_Isend() u MPI_Irecv()
bnokupyroutuii u HeOnokupyromii mpuém, MPI_Sendrecv() u MPI_Rsend()
MPI_Bcast()

MPI_Reduce()

. MPI_Scatter() u MP1_Gather(), MPI1_Barrier()

. CoprupoBku u ux pacnapauienuBanue, all2all u all2one

. CXeMbl B3aMMOJICHCTBHS TIPOIIECCOB MTPHU COPTUPOBKAX

. Cxema B3aMMO/ICHCTBUS TUTIA «THIIEPKYO» U e€ MpenMyIecTBa

. PacmapanmnenuBanue — arperallid = MacCHBOB, HWHTErpHpOBaHHEe C  (DUKCHPOBAHHOM

JTUCKpETU3AMEN
3akoH Amzana (IpuMeHEeHHe U OTpaHUYEHUS)

CoptupoBka betuepa. Cxema pacnpenesieHus: pecypcoB
Jexommo3umus 1o ganasiM, MPI_Status_ignore

Tomonoruu, MPI_Cart_create() u MP1_Cart_coords()
Tomonoruu, MPI_Cart_sub(), MPI_Cart_rank()

Tomonorun, MPI_Cart_Cart_get(), MP1_Cartdim_get()
MPI_Cart_shift() u BekropHsIe oneparuu

JIeKOMITO3UIIMHA HEPAaBHOMEPHBIX CETOK

Oyukun oxxuganus: MPI_Wait(), MPI_Test(), ucronszoBanne MPI_Status()
I'paduueckue yckopurenu.

Texnonorust CUDA

S3pixk OpenCL.

IIporpammupyemblie JIorndeckre HHTerpanbubie cxemsl (FPGA).

Jlureparypa

1. Auapees C.C., I6ap C.A., Jlauc A. O., [Tnotkuna E. A. Hekotopsle mpobiaemsl peanusanuu

Boruncnenuii Ha FPGA- yckopurensx // Hayunsiit cepBuc B cetu Mutepuet: Tpyast XVIII

Bcepoccuiickoit Hayanoit konpepennnu (19-24 cenrsops 2016 r., r. HoBopoccuiick). — M.

HIIM um. M. B. Kengpima, 2016. — C. 9-13. — URL:http: Mkeldysh ru/abrau/2016/32.pdf
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