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VYpaBHEeHUs1 MaTeMaTUYeCKON (PU3UKU

Conepsxkanue nporpamMmmbl

Paznea 1. JluckperHast MareMaTHKAa
Jquckpernas maremaruka. [[EJIOUMCJIEHHBIE AJI'OPUTMBI. [lenumocThb
nenbix yncen. AnroputM EBkimnnaa u ero ananus (treopema Jlame). Llennsie qpoou.
CpaBHeHns. Kitaccbl BBIUETOB 10 JaHHOMY Monyiro. DyHKuus Oinepa U ee
ceoiictBa. Teopema Diinepa-Oepma. Ilpumenenne Teopemsl OJiliepa B
kpunrorpadpun. Cucrema mmdpoBanuss RSA. DnexkTpoHHass  MOJNUCH.
OnekTpoHHbIE NeHbIU. [{uknnueckas ataka Ha RSA.
MHOI'OUYJIEHBI. OcHoBHBIE onepannu 1 cBoiicTBa. Cxema ['opHepa. Alroputm
EBknuna st MHorousneHoB. JIunelinoe nipeacrasienue HOJl. Kuralickas Teopema
00 ocraTkax JiJ1sl MHOrowieHoB. MHTepnonsiuuonnas gopmyna Jlarpanxa.
KOMBUHATOPUKA U1 IIPOU3BOJAIIME ®OYHKIWM. Pa3memenus,
NEPECTAHOBKU U cOoYeTaHusl. BUHOMHANIbHBIE U TOJIMHOMHUANIbHBIE KO3 (DUIIEHTHI.
[TpousBoasmrie GyHKIMU U TUHEHHBIE peKyppeHTHbIe ypaBHeHus. Ko [llennona-
®sH0 u anroput™m Xaddmena. IlepeuncnurensHas komOunaropuka. Kox I'pes.
Yucna CtupauHra 1 uX CBOMCTBA.
BMUHAPHBIE OTHOILIEHUA U TEOPUSA T'PA®OB. BunapHble OTHOUIEHUS.
OTHOLIEHHST  SKBUBAJEHTHOCTH W  MOpsAAKa. T[paH3UTHBHOE  3aMbIKaHUE
oTtHomeHui. Anroputm Yopmamwia. ['padsr u Ounapusie otHommeHus. Matpuia
WHIMACHTHOCTH Tpada. Marpuna cmexHoctu rpada. Iloarpader. Crenenu
BepunH rpada. Mapuipytsl, nenu u uukisl. [Inanapusie rpadsl. Teopemsr Ditnepa
u Kyparockoro. OinepoBbl rpadsl. CTpyKTypbl AaHHBIX ISl MPEACTaBICHUS
rpada. [IpeacraBnenue rpada cnuckoMm cMmexxHocT. O6xoxa rpada. O6xon rpada
no rinyoune. O0xon rpada mo mmpune. [lepeBns, kapkacel. [[BynonsHbIe Tpadsbl.
Teopema Kénnura. MuHuManbHbBIE OCTOBBIE JEPEBbS HArpyXEHHBIX TpadoB.
Anroputm [Iprma u MO (ULIMPOBAHHBIHI aJrOPUTM Kpackauna.



OpuentupoBannble rpadgsl Omnpenenenue oprpada. MapumipyTbl U CBSI3HOCTH B
oprpadax. YnopsnoueHHble oprpadnl 1 00XObI.
MaremaTnueckas JIOTHKA U TEOpHs AJITOPUTMOB. JIOT'UKA
BBICKA3BIBAHWI. SI3bIk JOrMKM BhICKa3bIBaHMIA. MHTepnperamus (hopMyiL.
OO0111€3HaYMMOCTh,  BBIIIOJIHUMOCTb, MPOTUBOPEYUBOCTh. MeTonbl  aHanM3a
BBIMIOJTHUMOCTH M oOme3Haunmoctd  (¢opmyn. CeMaHTUYECKOE JEpeBO,
TPUBHAIBHBIM  aNroput™,  anroput™  KBaWHa,  anroputM  peayKUHH,
anrebpandeckuii moaxoxa. AnroputM mpuseneHus (opmyn B KH®. Bbazossrii
anroputm nposepku odesHaunmoctu KH®, moaudukanus Jlepuca u [latnema.
Jlornyeckuii BBIBOJI B JIOTHKE BbICKa3bIBaHUM. Jlornyeckoe cienoBanue, npodiemMa
neaykuuu. Ilpuammn  penykumu. Merton  peszomronumii.  Crpatermu  MeTona
PE30ITIOLIHI.
JIOT'UKA TTPEANUKATOB. CuHTakcuc U CEMaHTHKA SA3bIKA JIOTUKU MPEINKATOB.
[IpenBapeHHasi, CKOJIEMOBCKasi M Kiay3ajdbHas (OpMbL. AJTOPUTM MOIYYECHHS
KJIay3aJIbHOM (opmbl. MeTOoa pe3odionuii B JIOTUKE NpeauKaTtoB. Teopema
Pobuncona. IloncraHoBKa, KOMIIO3ULIMS TOJACTAHOBOK, YHU(PHUKATOP. AJTOPUTM
YHU(PHUKALUY. XOpHOBCKHE JU3BIOHKTHI. [TpuHIMD JIOTUYECKOTO
IIPOrpaMMUPOBAHMUS.
OOPMAJIBHBIE (AKCUOMATUYECKUE) CUCTEMEL. Ionstue popmaibHOM
cucTeMsbl, (opMalibHbI BbIBOA. VcuuciieHne BbICKa3bIBaHUN Kak (opmanbHas
cuctema. Teopema IeQyKUMHU. CBSA3b BBIBOJAUMOCTH M HMCTHUHHOCTU (OpMYyHd B
JIOTUKE BbICKa3bIBaHWU. Vcuncienue npenukatoB Kak (opMalibHas CHUCTEMA.
Mertareopust ~ (opMaJbHBIX  CHUCTEM: HENPOTUBOPEYUBOCTb, IIOJIHOTA,
pPa3pelnMOCTb.
AJITOPUTMHNYECKUE CHUCTEMBI. [loHATHE aIrOpUTMHUYECKOW CHCTEMBI.
YactuuHo-pekypcuBHble (QYyHKIMU, Te3uc Yepua. Mammubl TrelopuHra, TE3UC
TreropuHra. PexypcuBHBIE M PEKYPCHBHO-TIEPEUYHUCIMMBIE MHOYKECTBA W SI3BIKH.
ANTOPUTMUYECKU pa3peliuMble U HepaspemuMeble 3a1aun. [IpodiemMa ocTaHOBKH,
METOJ] CBEJICHHUSI.

Pasznen 2. Undgopmaruka
IIporpamMmupoBaHue. IIpoctelie METObI BepUUKaAITUU IIPOrpaMM.
[IpenyTBEepXkA€HUS W  NOCTYTBEpKICHHs. VIHBapuaHTHbBIE  yTBEPKICHUS.
[TocnenoBarenpHast HOTAlMs U MpaBwiIa BbiBoAA. [IpaBuita BeIBOJA 1JIs1 COCTAaBHOTO
ormeparopa M ycJIOBHOro omepartopa. lIpaBuio BeiBoja 1uisi ONEpaTopoB ILMKJIA.
WNuBapuant nukna. OrpannuuBaromias GyHkuus. CxeMa NpoeKTUPOBAHUS LIUKJIA C
ITOMOIIBIO MHBAPUAHTA: AJITOPUTM BO3BEACHUS B HATYPAJIbHYIO CTETIEHb.
NuaykTuBHBIE (PYHKIMM Ha TOCIENOBAaTENbHOCTSIX. (Cxema  BBIYMCICHUS
UHAYKTUBHOM (QyHKkuuu. CTanuoHapHOE 3HAYEHHE WHAYKTUBHON (DyHKIHU.
WNuayktuBHoe pacmupenue GpyHkunid. JInHenblil 1 OMHApHBINA OUCK B MacCCHBAaX.



Jluneiinblii MoOMCK. 3ajladya MOMCKAa MECTa AJIEMEHTa B YHOPSAOYEHHOM MAacCHUBE.
AnTOopuTM OMHApPHOTO TMOMCKA. AHAM3 alropuTMa OMHAPHOroO moucka. JlepeBo
OouHapHOro noucka. ONTUMaILHOCTh AITOPUTMA OMHAPHOTO MOUCKA.

PexypcuBHbIE olpesiesieHUus U peKypCUBHbIE PYHKIIUU. PeKypCcUBHBIE alrOpPUTMBI.
PexypcuBHBIe Tporieypsl U (GYHKIMH B sI3bIKaxX MporpammupoBaHus. [Iprembr
PEKYPCUBHOIO MPOrPaMMHUPOBaHUs (HUCXOAAIIAs M BOCXOJALIAs PEKypcus,
HaKaIIMBAIOUINE MapaMeTpPhI).

CTpyKTypsl M aJroputmbl 00padoTku AaHHbIX. CTEK, o4yepenb M JEK Kak
JIMHENHBIE MOCIEA0BATEIbBHOCTH C OTPaHUYCHHBIMH HAOOpaMu onepanuid JoCTyIa.
OyHKIMOHANIbHBIE creluuKal U akcuoMmbl. [lpencraBieHue W peanuzanus
(HempepbIBHAs, CChUIOYHAS B CBA3aHHOM MaMsTH U Ha O6a3e BekTopa). PekypcruBHOE
onpeeneHie U (PyHKIMOHANbHAA CHEUU(PUKALNS JIMHEHHBIX U UEPapXUUYECKUX
CIIMCKOB. 3allMCH C BapMaHTaMM M IPEACTABICHHUE CHUCKOB Ha S3BIKaX BBICOKOTO
YPOBHsI. DJIEMEHTHl (PYHKIMOHAIBHOTO MPOTrPaMMHUPOBAHUS M PEKypPCUBHAs
oOpaboTka cmuckoB. JlepeBo, Jiec, OWHApHOE JIEPEBO:  OMpEACICHUs,
cneuu@uKanus, npeacTaBieHue. EcrecTBeHHOE COOTBETCTBHE OMHAPHOTO JIepeBa
u neca. OOXxoabl OMHAPHBIX [JEPEBBEB: PEKYPCUBHBIE M HE PEKypPCHBHbBIE
anroputMbl. OOX0/Ibl AepeBa Wi jeca. [lpeacraBienus u peanuzauuu OMHAPHBIX
JIEPEBBEB: CCHUIOYHAS PEANM3alysl B CBSA3AHHOM MAMSATH, CCBUIOYHAS PEATH3ALNA
OrpaHMYEHHOro  OMHApHOro  JepeBa Ha  0Oaze  BekTopa.  MpaeanbHO
cOalaHcupoBaHHble OuHapHble AepeBbsi. bunapubie nepeBbs mnoucka (BID).
Cnyuaiinsie BJIII. Cpennee Bpems mnoucka B caydaiHeix BJIII. Onepanun
BpanieHus B b/II1. bunapusie nupamuabl noucka. CoaaHCUPOBAHHBIE TIO BHICOTE
ounapubie nepeBbsi (ABJI-nepeBbs). OntumanbHble OMHApHBIE JIEPEBbS TOUCKA.
AJrOopUTM MOCTPOEHMSI ONTUMAIBHOIO JepeBa. XOpolire OWHapHbBIE JEepEeBbs
IIOMCKa.

IIpocTbie ajgropurmbl COpTUPOBKHU. buicTpas coptupoBka Xoapa. [Ipouemgypa
paznenenus. AHanu3 cioxkHoct. [lupamupanbHas coptupoBka (HeapSorting):
MTOCTPOECHUE MUPAMUbI U MIOJHOE YHOPANOYEHNE. AHAIN3 CI0KHOCTH AJITOPUTMA.
3agava v AITOPUTMBI IOUCKA MEJIUAHBI.

Opranmsanusa OBM u cucrem. OBM Kak COBOKYNHOCTH ammapaTHBIX |
MpOrpaMMHBIX cpeacTB. [Ipunnmm nporpammuoro ympasieHus ¢oH-Helimana.
[ToHATHS apXUTEKTYyphl, OpraHu3anuu u peanuszanuu OBM. MuoroypoBHeBas
opranuzanuss OBM. CylHOCTh KaXXIOro YpPOBHS M WX B3auMOCBs3b. OOmas
CTpYKTypa ammapatHbix cpencrtB OBM. Hasnauenne wu B3auMoaencTBUE
KOMMOHEHTOB. OCOOEHHOCTU pa3IudHBIX BapuaHToOB opranuzanuu I9BM. Cocras
nporpaMMHoro obtecrneueHuss OBM. OCHOBHbIE MOACHCTEMBI MPOTPAMMHOTO
obecnedenuns. CocTaB U Ha3HAYEHUE KOMIIOHEHTOB CUCTEMHBIX MPOTPAMM.



Crpykrypa npoueccopa: CoctaB U Ha3Hau€HHE KOMHOHEHTOB. OCHOBHOM ITUKII
paboTbl  mpoueccopa. AnmapatHas W MHKPONpPOTPAaMMHAsl  peaju3aius
dbopmupoBatens ynpaBisitouux curiasioB. OCHOBHbIE OCOOCHHOCTH OpraHU3alIiu.
JoctounctBa u HenmoctaTkd. KoMmbroTepsl ¢ COKpalieHHbIM Ha0OpOM KOMaH]
(KCHK). [Ilpuuyunbl mOSABICHUS HW OCOOCHHOCTHM opranuzamnuu. ba3zoBas
apxutekrypa KCHK (RISC). ®opmat xomannbl. Opranusamus mporeccopa Intel
8086 Ha ypoBHE MAaIIMHHBIX KOMaHI. I[IporpaMMHO-IOCTYNHBIE PETUCTPHI
npoueccopa M HMX HazHadeHue. CerMeHTHpoBaHue mnamsATH. DopMUpOBaHHUE
dbusuueckoro aapeca. Pexxumbl aapecanuu B nporeccope Intel 8086. dopmatsl u
XapakTepucTuka KoMaHja 1porieccopa Intel 8086. Hasnauenue cuctemsl
npepsiBaHuid B OBM. Mexanusmbl peanuzanuu npepbiBaHuil. IIpuopuretsl u
MacKUpoBaHHue mnpepeiBaHui. Opranuzanus npepbiBanuid B MII Intel 8086.
Bekropel npepeiBannii. [Iporpammuble W BHemHHWe npepbiBaHusa. KoHTposuiep
npepeiBanui. Hasznauenne u cocraB. Ilamars DOBM: oCHOBHBIE omnepanuw,
XapaKkTepUCTUKU U TpeOoBaHus K nmamsaTu. Kiiaccuduxanus BUI0B 3alIOMUHAIOIINX
ycrporicte (3Y). 3V ¢ mocnenoBaTtenbHBIM W MPSMBIM  JOCTyroM. 3Y ¢
npous3BosibHOU BbIOOpKOH. [locTrositnubie 3Y. AccomumatuBnbie 3Y. Hepapxus
cucteM namsaTu. brnouHas opranmzauust ocHoBHOW mnamatv. KEII - mamsTe.
[Tpunun wucnons3oBanus. OcoOeHHOCTH peanu3auuu. BupTyanbHas namsTh
(BII). CtpannuHblii 1 cerMeHTHBIN criocoObl opranuzanuu BII. OcoOeHHOCTH M
MPUYUHBI HCIOJIb30BAaHUS CMEIIAHHOW (CTPaHUYHO-CErMEHTHOM) OpraHu3aluu
BII. Oprammzanuss nuckoBod naMsaTH. DOU3NYECKUH UM JIOTUYECKHM YPOBHU
opranmzanuu uHpopmaruu Ha guckax. RAID — wmaccuBsl. [IpoGiemsl
opraHu3aid BBOJa-BeiBoJa B DOBM. TpeboBaHus K CHCTEME BBOJIa-BBIBOJIA
(CBB). Tumnbr apxutektyp CBB. ®yHKIIMM M cocTaB KOHTpoJUiepa M KaHaja
BBOJIa-BbIBO/IAa. [IporpammHoO-ympaBisieMble  CIIOCOOBI  YIIpaBJEHUS BBOJOM-
BBIBOJIOM: MO (pJIaKKy TOTOBHOCTU M TIO MPOrPaMMHOMY MpepbiBanuio. OOMeH
JAHHBIMH B PEXHUME MPSMOro JOCTyNa B MaMATh (anmapaTHOTO MpEphIBAHUSA).
Ocobennoctu opranuzanuu Haznauenue u crpykrypa koutposuiepa ITIT.
Paznen 3. Teopusi BeposiTHOCTEI U MaTeMaTHYeCKAasi CTATUCTHKA

Crnydaiinple COOBITHST M WX BeposTHOCTH. Akcuomatruka Kommoropoga.
HetictBuss Hax coObiTsiMH. OCHOBHBIC CBOWCTBA BEpPOSTHOCTH. Teopema
CIIOKEHUSI BEPOSTHOCTEH. YCIOBHasi BEpOSTHOCTh. He3aBUCMMOCTH COOBITHIA.
®opmyna mnogHod BepoarHocTu. Dopmyna baiieca. Cxema bepHysu.
[TommHomuanbHas cxema. llpenenbHble TeOpembl Ui cXembl bepHyuM U s
MOJJMHOMHAIBLHOU cXeMbl. CllyyaliHble BEJIMUYUHBI, BEKTOPBI U UX pACHPEACICHUS.
CrnyualiHple BEJIMYUHBI, BEKTOPBI, MX pacrpeiencHus, (PyHKIMH U TIIOTHOCTHU
pacnpenenenus. [lnoTHOCT, TpeoOpa3oBaHHOW  CIydyalHOW BETWYHHBI U
npeoOpa3oBaHHOTO  CAydyaHOro  BekTopa. YactHeie cimydan. UwucioBbie



XapaKTEPUCTUKHU CIYyYaMHBIX BEJIIMYMH W BEKTOPOB: MATEMATHYECKOE OKUJAHHUE,
qucnepcusi, KoBapualus, KOd(PPUIMEHT KOppeisluu, KOoBapHallMOHHAS W
KOpPpEJSIMMOHHAs  MaTpulbl. MHOrOMEPHOE HOPMAaJIbHOE  pacCIpelcCHUE.
JIBymepHoe HopMaibHOe pacnpeneneHue. HepaBenctBo UYeObimieBa. 3akoH
oonpmux yucen. [IpowsBogsamue u xapaktepucTudeckue GyHKiuu. [lenTpanbaas
MpeJiesibHas TeOpeMa. Y CIIOBHBIE PACHPEACICHHUS U YCIOBHBIE MAaTEMaTHYECKHE
OXXKHMJIAHUSI. DKCTPEMAJIbHOE CBOMCTBO YCJIOBHBIX MaTEMAaTHUYECKUX OXXUIaHUH.
[Ipumepsl BBIUKMCIEHUS YCIOBHBIX MAaTEMAaTUUYECKUX OuaaHuu. MccienoBaHue
CBOMCTB HEKOTOPBIX pPAaCOpEACIICHUI, YacTO BCTPEUYAIOMIMXCS B  3aJadax
MaTeMaTU4YeCKOW CTaTUCTUKHU. CirydailHble IPOLIECCHl C AUCKPETHBIM BPEMEHEM.
Onpenenenue ciy4yailHOro Imnpouecca ¢ JUCKPEeTHbIM BpemeHeM. llenn Mapkosa.
Martpuna mnepexoJHbXx BepoaTHocTe. Kiaccudukanus CcOCTOSHUN —Ienu
Mapkosa. Bo3spatHocTs. [Ipumepsl. Dproauueckas teopema i nened Mapkosa.
@uHanbHble  BeposTHOCTH. [lpmmoxenmss unener MapkoBa.  CiydaliHble
onyxnanus. CBoHCTBa pacOpenesieHHi, YacTo BCTPEUANOIIMXCS B 3ajJaydax
MAaTEMAaTUYECKOW CTaTUCTUKU. PaBHOMEpHOE paclpelnelieHue Ha KOHEYHOU
COBOKyNHOCTH. HopmanbHOe pacnpeneineHue. MHOromMepHoe HOpPMabHOE
pacupenenenue. Pacnpenenenne Ilyaccona. I['amma-pacnpenenenue. bera-
pacnpenenenue. Pacnipenenenune CThIOAEHTA.

3aa4y OLICHUBAHUS B MATEMATUYECKON CTATUCTUKE. DMITUPUUECKUM TTOAXO K
onieHuBanui0. HecmemieHnble oneHKH. CocCTosATeNbHbIE OLIGHKHM. JlocTaToO4yHbBIC
cratuctuku. Kputepuit ¢akropuzainuu. IdpekTuBHOCTh. COCOOBI MOCTPOCHUS
sbdexTuBHbIX o1eHOK. HepaBenctBo Pao-Kpamepa. Mertonq makcumanibHOTO
MpaBIONo00Us B OLICHUBAHUM. Y CIIOBHSI paBEHCTBA B HepaBeHCTBe Pao-Kpamepa.
Hepasencrtso Pao-Kpamepa IS MHOT'0IIapAMETPUYECKUX JTAHHBIX.
JoBeputenbHble MHTEpBaNbl. JlOBEPUTEIBHBIE AJUIMICOUABL. ACHUMIOTOTHYECKAS
HOPMAJIBHOCTh M  acUMITOTHYECKass A(P(EKTUBHOCTh OLEHOK. [Ipumepsl
MMOCTPOEHHUS OLIEHOK M UCCIIEIOBAHUS X CBOWCTB.

[IpoBepka CTaTUCTUYECKUX THUIOTE3. OMIMPUYECKUM MOAXOJ K TIPOBEPKE
craTucTuueckux rumnores3. Jlemma Helimana-Ilupcona u cBsi3aHHas ¢ HEW Teopusl.
[Ipumepsl  TOCTpOEHUS  paBHOMEPHO  HauWOoJiee  MOIIHBIX  KPUTEPHUEB.
PsnpomusoBanHbie  KpuTepur. MeTOApl  MPOBEPKH  CIIOXKHBIX  TUIIOTE3.
Henapamerpuueckue MeToabl NPOBEPKM rumore3: Kpurepuu Kosimoroposa,
Konmoroposa-CmupnoBa. baiiecoBckas knaccuukanus. [{ucKpuMHUHAHTHBIN
aHaim3. IIpumepsl.

MeTton HauMEHBIIUX KBaJapaTOB W JUCIEPCHOHHBIA aHanmu3. OOmas cxema
HaOJIOICHUI B METO/I€ HAMMEHBINX KBaApaToB. OIIEHKN HAUMEHBIITUX KBaJIPaTOB
u ux cBoiicTBa. OILIECHKM HAMMEHBIIUX KBAAPATOB [IJIi KOHKPETHBIX IIJIAHOB
HaOmoneHus. [loHsATHE O TUTAHWPOBAHUM IKCIIEPUMEHTA. 3aa4H JUCTIEPCUOHHOTO



aHalIN3a KakK 3aJa4d IPOBEPKH CTATUCTUYECKUX TUNOTE3. YaCTHBIE CXEMBbI
JUCIIEPCUOHHOTO AHAJIN3A.

Meton Monrte-Kapno. BBeneHue B METOJ CTaTUCTUYECKUX HCIBITAHUMU.
NmutanmonHble  MeToAbl. MeToabl  BBIYMCICHUS  HUHTErpaoB  OOJBIION
pasmepHoct. lIpenmymectBa u Henocratku meroga Monte-Kapmo. Metonsl
yMEHbIIIeHUs1 aucrnepcud. [lpuMepbl pemieHuss KOHKPETHBIX 3a7ad METOJI0OM
Monte-Kapiio (pemeHuss cucreM aireOpandeckux YypaBHEHUM, YpaBHEHH B
YACTHBIX MPOU3BOAHBIX U Ap.). [IpocTeiiire MeToIbl MOJIETMPOBAHUS CITyYailHbIX
YHUCEN C 3aJaHHBIM PACIIPEICICHUEM.

Pa3znen 4. ba3bl JaHHBIX U YKCIIEPTHBIE CUCTEMBI

OcHoBHbIe TIOHATHS 0a3 naHHBIX. PensinnonHas mozenb. baza mannbix (BJI),
cucrema ympaieHus Oazamu aanHHbiX (CYBJl), G6ank nmannwix. IlpenmerHas
o0nacte. OOBEKTBI W aTpuUOyTHI, CBA3M MEXIy OOBEKTaMH U aTpuOyTamu
o0bekTOB. Mogens mnpeametHoit obnactu. KonuenrtyansHas monenb. Mojenu
JaHHbIX. PensiuvoHHass Mojenb JaHHbIX. OCHOBHBIE TIOHSITUS PEISLMOHHON
MOJICNIA: OTHOIICHHUSI, JIOMEHBI, KOPTEXH, aTpuOyThl. CXeMa OTHOIICHHUS, €ro
CTeneHb W MOIIHOCTh. Pemsiimonnass BJ[. OObekTHbIE U CBSI3HBIE OTHOIICHUSI.
[loHATHST TEPBUYHOIO, BO3MOXKHOTO UM BHEMHEro kimwoya. OrpaHudyeHus
penmauuoHHoM  Mojend.  OCHOBHbIE — ONEpalid  HaJad  OTHOLICHUSIMM.
[IpoexktupoBanue 6a3 gaHHbIX. llenn nOpoekTupoBaHus. YHUBEPCAIBHOE
OTHOIIIEHHE W TPOOJEMBbl €ro HMCIoJib30BaHUsl. DYyHKIIMOHAIbHBIE 3aBUCUMOCTHU
/®@3/. lexommno3uuusi oTHouleHus. Hopmanbnas ¢opma boiica-Kogna /HOBK/.
N30b1TOUHBIE @3. IIpaBuia BBIBOJA. MuHuManbHOE IIOKPBITHE.
JIeKOMIO3UIIMOHHBIA METOJ MpOeKTUpoBaHusi. Moaenb <cymHocTh-cBsI3b> (ER -
MOJIeJIb) U €€ OCHOBHbIC HOoTanuu. Mcnonb3oBanue B ER — Mojenu cBsizelt BbIlIe
OouHapHbIX. OCOOCHHOCTH MOJENH, WCIOJNB3YIONICH TOHITHE CylepTUna Hu
noaruna. IIpasuia nepexona or ER-Moxenu k penssumonHon Moaenu. OCHOBHbIE
sTansl npoektupoBanus bJl MeromoM <cymHocTb-cBsA3b>. HopmanbHbie (HOPMBL:
IH®-3H® HopmanbHas ¢opma boiica-Konna, ee omimuue ot 3H®. Meton
HopmanbHbIX popm. CASE - cpencta pazpadotku bJl. Co3manue mpuioxkeHui
6a3 manHbix. CriocoObl CO3aHus U MOAU(PUKAIUYA CTPYKTYPHI Ta0auIsl. Criocoon
3anecenus naopmaruu B BJ[. YcranoBka cBsizeit Mexy otHomenusmu bJI. Ilenn
ycTaHoBKUA CBsi3u. OcCHOBHBIE TmpaBuiia M orpannueHusa. llemn u cmocoOw
ynopsaouenust unpopmanuu, xpansueics B bJl. Komanga SELECT s3bika SQL.
Omnrun From u Where/ Komanga SELECT s3eika SQL. Onuun Order By, Group
By u Having/ Komanga SELECT s3eika SQL. Omniust Union. BiioskeHHBIC
3anpockl. DML — noamHoxxecTBO si3bika SQL. KomaHabl omnpeneneHus TaHHBIX
s3pika SQL. DCL - mogmuoxkecTBO si3pika SQL. Dkpannas popma, Kak OCHOBHOE
cpenctBo pa3pabotku uHTepderica. Tumpl 3xkpaHHBIX (HOpM. DIEMEHTHI SKPaHHBIX



dopm n ux HazHaueHue. Haznauenue otdetroB u ux tunbl. CoBpemeHHsie CYB]]
HepessiuonHoro tumna. [Ipobnemsr ucnonb3oBanuss CYB/] pensuuoHHOro TuIa.
[locTpensiiioHHBIE, MHOTOMEpHbIE U 00BeKTHO-OpueHTHpoBaHHBIe CYB/I,
00JIaCTH MX MPUMEHEHHUs, OCHOBHbIE OCOOCHHOCTH, MPEUMYIIECTBA U HEAOCTATKU
1o cpaBHeHMIO ¢ persiuuoHHbIMU CYB/I. O0bexkTHO-penmsiunonnbie CYB/I.

Paznea 5. SI3pIkn NporpaMMupoOBaHUA U METO/IbI TPAHCIASIIUN
dopMabHbIe TpaMMaTUKH | 3bIKU. Kiaccudukanus GopMaabHBIX TpaMMaTHK U
A3BIKOB MO TMOPOXKIAOLIENH CIOCOOHOCTH. KOHTEKCTHO-CBOOOJHBIE IpaMMAaTUKH
(KC-rpammatuku). JlepeBo BbiBoga B KC-rpammatuke. OpHo3nayHocTh KC-
rpaMMaTHK ¥  SI3bIKOB. OKBHUBaJIEHTHbie TnpeoOpazoBanusi KC-rpammatuk:
yCTpaHEHHE OEeCIOJIE3HBIX CHUMBOJIOB, HMCKJIIOYEHUE M3 TPAMMATHKU TPaBUI C
IIyCTOM MPAaBOM YacThIO M IPAaBWI C OJWHAKOBOW IPABOM YACTBIO, YCTPAHEHUE
LEMHbIX M JIEBOPEKYPCHBHBIX IMpaBuil. Pacro3HaBaTenn M mnpeoOpa3oBaTelu.
Koneunsie aBTomaThl. CriocoObl 3afaHusi KOHEYHBIX aBTOMATOB. ABTOMATHBIC
rpaMMaTHKd W KOHEUHBIE aBTOMAaThl. ABTOMAaThl ¢ MarazuHHou mamsatbio (MII-
aBromathl). Pacmmpennbie MII-aBromatel. CrnocoOsl 3amanus MII-aBToMartos.
OkBuBasieHTHOCT, MII-aBToMatoB u KC-rpammartuk. IlpeoOpazoBatenu c
MarasuHHOM  mamMAtbio.  PopmanbHble  METOABl  OMNMCAaHUS  IEPEBOJA.
Tpanciupyromue rpammatukd. l[lepeBon, onpenenseMblid  TPAHCIUPYIOIIEH
rpaMMaTUKor. ATpuUOYTHBIE TPAHCIMUPYIOIIUE TpPaMMaTUKH U TEPEBO/I.
Hucxonsumue wmetonbl cuHTakcudeckoro ananuza. Omnpenenenne LL(k)-
rpamMmatuku. Anroput™ paszoopa mis LL(1)-rpamMmmaTtuk. AIroput™ MOCTPOEHUS
yopasistomiein  tabmunbl s LL(1)-rpamMmatuku. Bocxonsmmue — MeTOIbI
cuHTakcuueckoro ananmusza. Onpenenennie LR(k)-rpammatuku. Anroputm pazdopa
st LR(k)-rpaMmmatuk. ANroputMbl TOCTPOCHHS YIPABISIOMICH TaONMIIBI JJIs
LR(0)-rpammatuku u SLR(1)-rpammaruku. ®opMaabHOE OMPEaeICHUE aropuTMa
pazbopa Tuma ‘nepeHoc-cBepTKa’. I['paMMaTHMKM MPOCTOro, PacCIIUPEHHOrO,
cinaboro mpeamecTsoBanus. Peannszanus atpuOyTHOro nepesoja. L-atpulyTHbie
MIPOIIECCOPhl C Mara3uHHOM mamsaThio. Peanuzanust L-aTpuOyTHOro mpoieccopa.
MeTton peKkypcMBHOTO cIiycka s L-aTpuOyTHBIX TpamMMaTuK. S-aTpuOyTHBIC
MIPOIIECCOPHI C Mara3uHHOM MamsThI0. Peanuzarus S-atpuOyTHOTO Mporeccopa.

Paznen 6. Cucremuoe u npukjaanoe IO
Beruncnurensabsie cetu. [lonstue. HasHauenuwe. VYcayru, mpenocTaBisieMble
nosib3oBatento. [loHsaTue pacnpeneneHHo o0pabOTKH, pacnpenencHue QPyHKIuN
u nanHbeiX. ['nmobansubie BC. Apxutektypa. IIpotokosbl. Ilpumep peanuzaruu.
Cepsucel ' BC. Moaenu pacnpeesieHHbIX CUCTEM B apXUTEKTYPE KIIMEHT-CEPBED.
KopnopatuBasie BC. Ocobennoctu. Apxutektypa. I[Iporokonsl. [Ipumep
peanuzauuu. Ynpasienue BC. OcHoBHblE NOHATHS. AJIMHHUCTPUPOBAaHUE B
BbluncIuTENbHbIX  ceTsix. Jlokanepubie BC. Hasnauenwe. ApxXuTekTypa.



[Iporokonsl. Ilpumep peanuzaumu. OJEMEHTHl  YIPABIEHUS  CETEBBIMU
pacupeneneHHbIMU cuctemMamu. IIpumep peanuzanmu JIBC Ha jormdyeckom u
(bU3MYECKOM YpOBHSX. ApPXHUTEKTYypa OTKPBITHIX CHCTEM. OTambl pa3BUTHS.
Mopnenu B3aUMOJEHCTBUS OTKPBITBIX cHUCTEM. [IpoTokosibl U HHTEpdEicCH.
CemuypoBHeBass monenb. Moaens TCP/IP. Ctpykrypa ceTeBoil omepannoHHON
cuctembl (COC). CeteBblie cnyxObl. [lepeuncnure He MEHee ABYX CIIOCOOOB
noBbilieHust 3¢ ¢dexktuBHocTH  pabotel  JIBC  Ha  CTpYKTYpHOM  YpOBHE.
Opnopanrossie COC u COC c BblieneHHBIM cepBepoM. [IoHATHS paciupseMOCTh
U Macmrabupyemoctb Ha mnpumepe TexHojoruu Ethertnet. MuoroypoBHeBas
opranu3anus ynpasineHus. CooOuieHusi, UHTep(dENchl, NPOTOKONbI, E€IUHULBI
naHHbIX. JlocTonHcTBa M HepocTaTKU. [IpoTokosbl (pU3MUECKOrOo M KaHaJIbHOTO
ypoBHeu. [IpoTokonsl cereBoro u tpancnoptHoro yposHs.IIporokossr JIBC. IPX
u SPX: popmartsl, cTpykTypa noseit, ocooeHHocTu. OCOOCHHOCTH KOPHOPATUBHBIX
IIPUJIOKEHUMN apXUTEKTyphl KimeHT-cepBep B KoHuenuuu INTRANET. Crpykrypa
Windows NT.OcobenHoctu. YmpaBieHue mnpoueccaMu. YmpapieHue ¢aiaamu.
Ceresnbie cpeactna. [Iporokonsl I'BC. Ctek TCP/IP. Anpecanus B IP ceTsix. Kakas
U3 CETEBBIX TOIOJIOTHM SBJISIETCS JIydIlEd IO IMOKA3aTENI0 HAIEKHOCTh M KaKOH
neHo 510 pocturaercs. CereBple kommyHukanuu. CIIJ[. Pexumbl paboThI.
Mertons!l nepenaun nupopmanuu. Kanansl. U300pazure Tpu BO3MOXKHBIX CPEJICTBA
oOvequHenuss mnoxacereili B KC. Mertoasl nocTyma: JAETEpMUHUPOBAHHBIE U
HeJeTepMUHUpPOBaHHbIEe. OOIIMe TMOHSTHS CETEeBOM HWHTErpauuu. TpaHCIsIus
MPOTOKOJIOB. MynbTUILIEKCUPOBAHNE MPOTOKOJIOB. WNukancynsuus.
CpaBuutenbubiii ananu3 coBpeMeHHbIX COC. Tomnonoruu BC. JlocTouHcTBa U
Hegoctatku. Cepepsl BC. OcobOenHoctu u BapuaHThl peanusainuu. CereBbie
uHTep(ericHple KOHTpOJJIephl, KoMMyTaTophl. MapmpyTtuzatopsl. CeTeBbie
texHomoruu: Ethernet, Token Ring, FDDI. Apxutexktypsl 00paboTku
uH(pOpMaMu B CHUCTEMax KIMEHT-cepBep. BBINMOIHUTE CpaBHUTENbHBIA aHAIU3
kaHanoB CIIJ[ mo kputrepuro CKOpPOCTL/PACCTOSIHUE.
Pa3znen 7. UnciaeHHble MeTOABI

HopMbl BEKTOPOB 1 MaTpUIl; YUCIO O0YCIOBICHHOCTH, €r0 CBSI3b C BIUSHUEM
BO3MYIIIECHUSI KOAY(DPUIIMEHTOB HaA pEIICHUE JWHEWHON CHUCTEeMbl. MaTpHilbl
IIEPECTAHOBOK, OTPAXKEHHUI M BPALLIEHUN W WX NPHUMEHEHHE K PELICHHUIO0 CHUCTEM
muHelHbix ypaBHeHuil. LR, QR, QT, Q -pa3znoxeHusi, CHHTYJISIPHOE Pa3IoKEHHUE;
pasnoxkeHue Xojaecckoro. Meroa mpocTou WUTepaluy Uil CUCTEM, YCIOBHS
CXOOUMOCTH 3HAYEHMS; MPOLECcC MPAKTUYECKOW OIEHKU TMOTrPEIIHOCTH H
YCKOPEHHUSI CXOAUMOCTH. ONTUMHU3ALMS CKOPOCTU CXOJUMOCTH HTEPAIMOHHOIO
nporuecca; Meroi 3eiaens. BoruncieHne MakCMMalbHOTO COOCTBEHHOTO 4YHCIIA
(cremenHol MeTox U TipocTas utepanwms). ObpatHas utepaius; oTHoeHue Penes,
caBur W anroput™m Penes. Pemenue ypaBHEHHMH METOIOM  CKMMAIOIIHAX



oTOOpaXeHui, yiydlieHue cxogumoctd. Meroasl  HbroToHa, Teopembl
Octporpanckoro u KaHropoBuua; MeTOon XOpA M KacareiabHbIX. KopHnu
MHOTOWICHOB, IPOCTEHIINE OLEHKH, BO3MYILECHUE KOPHEH; JIOKAJIU3alKs KOPHEN
MHOTOWICHOB.  VHTEpHoONSIMOHHBIE  NONMMHOMBI  Jlarpamka u  OpMura.
HNHTepnossuuOHHbIN NoJIMHOM B (opme HblOoTOHaA, pa3leneHHble W KOHEYHbIE
pPa3HOCTM M HX CBOMCTBA. YPaBHEHHMS B KOHEUHBIX Pa3HOCTAX; HEPABEHCTBO
JleGera, koHcTtaHThl Jlebera; pacxoaUMOCTh HHTEPHOJSIMOHHBIX MOJIUHOMOB.
KBanpatuunsie ¢opmynsl Herotona-Koteca, ux oOmme cBOMCTBa; MmpocTeiiine
KBaJIpaTUUHbIE (DOPMYJIBI M UX MOTPELIHOCTU. 1'ayCCOBBI KBaJpaTyphl; COCTABHBIE
(GopMyJibl HMHTETPUPOBAHMS; sBJICHUE HacbllleHUs. CIulaiiHbl, pa3MEepHOCTh
IIPOCTPAHCTBAa  CIUIAHOB, BapuallMOHHAsl  XapaKTEPUCTHKA CIUTaMHA.
NHTepnoMsALMOHHBIE CIUIAHBL, HMX IOCTPOCHUE; CIJIAKUBAIOIINE CIUIAMHBIL.
[IpumeHeHue  pazHOCTHOrO  MeToJa  JUIsl  pEIIeHHS  OOBIKHOBEHHBIX
i pepeHInanbHbIX YpaBHEHUH, IOHATHE 00 YCTOMYMBOCTH PA3HOCTHOTO METO/1A.
Meton Anamca, Metos HeompeaenaeHHbIX KoddduirenToB. Kpaesas 3agava nis
YPaBHEHUS BTOPOI'O MOPSIIKA.
Pazngen 8. Maranauus, aiaredpa u reomeTpust

MHoxecTBa M omnepauuud Hajg HUMH. OCHOBHBIE TEOPEMBI O CUYETHBIX
MHOecTBax. (CpaBHEHHWE MOIIHOCTH MHOXecTB. Kputepuum Belepmrpacca u
Komm cxoauMocTr 4nuciioBbIX nociaeaoBaTenbHocTerd. CBOMCTBA HENPEPHIBHBIX HA
orpe3ke ¢ynkuuid. Teopembl bonbuano — Komm, Beitepmitpacca u Kantopa.
[Tpunoxenuss audPepeHInanbHOr0 HCYUCICHUS K HCCIEHOBAaHUIO (PYHKIUI
onHoro mnepemeHHoro. OOmias cxema mNOCTpoeHusi rpaduka QGyHKIUUA. Psasr
Maksopena snemenTapHbix GyHkimii. [lepBooOpasHbie parmoHAIBHBIX (QYHKIIAN
U KBa3WMHOTO4YJIeHOB. ['eomeTrpuueckue M (U3NUECKUE NPUIIOKEHHUS HHTErpaa
Pumana. Meron I'aycca pemieHusi CUCTEMBI JIMHEMHBIX YPABHEHUN, BBIYMCIICHUS
paHra MaTpHUllbl, OMPEIETUTENs] MaTpHIbl, 00paTHON MaTpuilsl. TpyroeMKOCTh
merona l'aycca. Ilnmockocte u mpsiMag B mpocTpaHCTBE. (OCHOBHBIE BHJBI
yYpaBHEHUN M OCHOBHBbIE 3aJaud. JIMHMM W TIOBEPXHOCTH BTOPOTO MOpPAJIKA.
Kanonnyeckne ypaBHEHUsS M OCHOBHbIE CBOMCTBAa. KoMIUIEeKCHbIE uncia Hu
NeHCTBUSL ¢ HUMHU. [eoMmeTrpuueckoe M300pakKeHHEe KOMIUIEKCHBIX YHCElL.
MHorowieHsl. [[enMMoCTh MHOTIOWIEHOB, TEOpEMa O JEJIEHHH C OCTaTKOM.
Kparubie xopanm wu nuddepenmupoBanve. OCHOBHas Teopema aireOphl.
Jluneiinpie mpocTpaHcTBa. JIMHEWHAs 3aBUCMMOCTh M HE3aBUCUMOCTH, 0Oaswc,
pa3sMepHOCTh. EBKIMAOBBI MPOCTPAHCTBA. JIMHEHHBIE ONEpaTOPbl U UX MATPULIBL.
SAnapo m oOpa3, coOCTBEHHbIE BEKTOpPbI M COOCTBEHHbIE 3HAYEHUS! JIMHEHHOIO
oreparopa.

Pa3znen 9. YpaBHennss MaTteMaTu4eckoi pu3snku



OcHoBHBIE ypaBHEHUS MaTeMaTHYeCKOMN buznku: ypaBHEHUE
TETUIONPOBOAHOCTH, ypaBHeHHs Jlamumaca u IlyaccoHa, BONHOBOE YypaBHEHHE.
[TocraHoBKa KpaeBbIX 3a1ay. YpaBHeHUE KosiebaHMil cTpyHbl. OOliee perieHue.
3amaga Komwm myiga BosnHOBOro ypaBHeHuss Ha mnpsimoil. @opmyna lanambGepa.
[lepBass u BrOpas ¢dopmynsl ['puna st omeparopa Jlammaca. CBoiicTBa
COOCTBEHHBIX 3HAUYEHUH W COOCTBEHHBIX (QYHKIMI omepatopa Jlammaca B
orpannyeHHONH obOnactu. OO6mas cxema Merona Dypbe UIsI OTpaHHMUEHHBIX
obnacteil. OTHOPOIHOE U HEOJAHOPOIHOE YPABHEHHE TEIIONPOBOAHOCTH.
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