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Bonpoch! 1J151 NOATOTOBKHU K rOCyAapCTBEHHOMY IK3aMeHY
(10MOJIHUTEJIbHAS YACTh)

Kadenpa undopmanuonnoii 6ezonacuoctu (rpynmna 419/2)

Oynkiuu anreops! Toruku. Kpurepuii HOMHOTHI cUCTeMBI (YHKLUH anreOpbl JIOTHKH.

Oynknnn k-3HagHBIX JTOTUK. TeopeMbl 0 mpeacTaBuMOCTH GyHKIHN k-3HagHBIX JTorHK 1-it u 2-it hopmamu. Teopema
0 IPEACTaBUMOCTH (QYHKIMH K-3HaUHBIX JIOTHK MTOJIMHOMaMHU TI0 MOAYIIO K.

OrpaHnueHHO-IeTepPMIUHAPOBaHHbBIE (0.-1.) ¢yHKmuH. Onepanuyd Cyneprno3uluy U 0oOpaTHON CBA3W HaJ HHUMHU.
Koneunas nopoxaIeHHOCTh Kiacca 0.-71. GYHKIUI OTHOCUTENBHO 3THX ONEpalui.

AndasutHOE KOJUpOBaHUE. ANTOPUTM PacliO3HABaHUSI OTHO3HAYHOCTHU alihaBUTHOTO KOIAUPOBAHUSL.
OKBUBaJICHTHBIE NPeoOpa3oBaHus B (QYHKIMOHAIBHBIX cucTeMax. KOHeUHble MOJHBIE CHCTEMbI TOXKIECTB AJIS
(hopmyn anreOpbl JOTMKH U CXeM U3 QYHKIHOHAIBHBIX DJIEMEHTOB.

JuzbtonktuBHbIe HOpManbHBIE Gopmbl (JIH®D). CokpameHnHble, TynmukoBbie, MUEUMaIbHbIe JIHD, anroputmsl mx
noctpoenust. Ouenku ciaoxuoctu JHO.

CxeMbl U3 GYHKIMOHAIBHBIX JIeMeHTOB. Meton JlynaHoBa i1t cuHTE3a cXeM U3 (YHKIMOHAIBHBIX SJIEMEHTOB.
Crnoxuoctb anroputmoB. Kitaccer P u NP. Teopema 06 NP-nonHOTE 331a49m 0 BeimostHuMocTd KHO.

He3zaBucumsle ciydaiinbple BeIMunMHbL. Kputepuii He3aBUCHMOCTH CITy9alfHBIX BEJIUYHH.

. MoMeHTHI citydaiiHbIX BeIUnYuH. CBOMCTBA MAaTEMAaTUUYECKUX OXKUAAHUMA U JUCTICPCHUMA.
. LentpanpHas npenenbHas Teopema.
. Toueunble M HHTEpBaJbHBIE OIICHKH HEW3BECTHBIX NapaMeTpoB pactpeneneHuil. CBOMCTBa TOUEUHBIX OIEHOK

(HECMEIIEHHOCTh, COCTOSTEIHHOCTh, 3(h()EKTHBHOCTD, ONITUMAIBHOCTS). J[Ba MeTO/a OCTPOSHHSI TOUYEYHBIX OIIEHOK
(MeTo1 MaKCHMAJIBHOTO MPaB0IOoI00Us, METO MOMEHTORB).

OcCHOBHBIE MTOHATHSA O MPOBEPKE CTATUCTHUECKUX runotes. Jlemma Helimana-IIupcona.

JloBepuTenbHbIE HHTEPBAJIBI AJIS TAPaMETPOB HOPMAJIBHOTO pacIpeeIeHHUs.

Busl cxoguMocTei nociaea0BaTEIbHOCTEN CITyYailHbIX BEJIMYKH.

Bunap! mapamiensHoii 06paboTku qaHHbIX. KoMmbloTeps! ¢ 0011eii 1 pacipeneneHHOH NaMAThIO.
[Ipon3BoANTENHHOCTH BRIYMCIUTENBHBIX CHCTEM, METO/IbI OIIEHKH U M3MEPEHHSI.

3akoH AMmjana, €ro CIeACTBHs. OTalbl PEIICHUS 3aJlad Ha NapaUICIbHBIX BBIUMCIUTENBHBIX cucTeMax. ['pad
ITOpUTMa, KPUTHUECKUII IyTh rpada anropuTM, sipycHo-napajienbHas popma rpada anropurma.

OcHoBHbIE 331a4K oOecrieueHnss HHOpMaIMOHHOW Oe3omacHOCTH. [ToHATHS Yrpo3bl, YSI3BHMOCTH, aTakd. Mojenb
Hapywmrtens. Apxurektypa ¢on-Helimana u [apBapiackast apXuWTeKTypa C TOYKH 3peHHUs HH(POPMaLMOHHOU
0e30macHOCTH. YS3BUMOCTH BHEIPEHHUS KOJa, OCHOBHBIE NPUYMHBI MX IOSBIEHUs, npumepsl. dopmupoBanue
TpeboBanuii k b B KOHTEKcTe IUKIa 0e30MacHOM pa3paboTKu MpOrpaMMHOro odecrieueHuss. MoIenMpoBaHue yrpos.
Banupaums CTpyKTYpHBIX THIOB BXOJIHBIX JaHHBIX BeO-mpwiiokeHuid. Banmpanms 3arpykaembix — ¢aiiios.
Bo3Mo)kHBIE OIIMOKKM M yrpo3bl 3allMIICHHOCTH. 3allWilieHHas peanu3aius 3arpy3ku (aiina mo URL-amgpecy,
MOJIy4eHHOMY OT nosib3oBarens; SSRF.

CrpyKkTypa BHUPTYyaJIbHOH MaMsATH MpPOLECCA B COBPEMEHHBIX OMNEPALMOHHBIX crcTeMax. CTpyKTypa HMCIOIHHUMOIO
¢aitna B gopmare ELF. CBsa3p cTpykTypbl ucnoiguMoro ¢aiia u mamsata mnporecca. OMMOKH MOpYH MaMsTH C
MpUMepaMu: TeperoiHeHne cTeka, popmarHas crpoka B CH, TIepernoiHeHne Ky4H, [EeJI0YHCICHHOE TIepeToIHeHHE.
MexaHU3MBI 3alUTHl OT OUIMOOK MOPYHM ITaMSATH YPOBHS ONEPAIMOHHON CUCTEMBI U MPOLieccopa.

Opranmzanysi Kydd B COBPEMEHHBIX OINEPAllMOHHBIX CHCTEMax, aJIOKaTOphl. YCTPOMCTBO Kydd Ha MpHUMeEpax
dlmalloc u ptmalloc. [Tpumeps! ysSi3BUMOCTEH NMEpENONHEHNsI KyYd M aTaKk Ha MEPerojIHEHHE Kydud. DKCIUTyaTarus
YS3BUMOCTH NiepenoiHeHust Kyuu gepe3 Unlink()

[onsTHe ayreHTH(UKAIIUM U aBTOPHU3AIWU CYObEKTOB MH(POPMAIMOHHOTO B3aUMOJIEHCTBUS. MoJienu yrpaBieHus
noctynom RBAC u ABAC. Ommbku aBropusanuu. AyTeHTUHKAIMS W aBTOpU3aLUsl [OJIb30BaTeleld B
MHUKPOCEPBUCHOM apXUTEKType - BAPHUAHTHI pealu3ali U UX CBOWCTBa. B3aumHas ayreHTH(UKaLUs U aBTOpH3aLIUS
MHUKPOCEPBHUCOB - IIOCTAHOBKA 3a/la4l U BapUAHThI peau3aliu.
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Oc00EHHOCTh MCTIONB30BaHUS KPUNITOTpahUIECKUX MPUMUTHBOB IS XpaHEHHS IOJIB30BaTebeKuX maposieit, KDF
JUIs XpaHeHus naponeit, cnenuanbaeie KDF myis 3aTpynHenns nepeOopHBIX aTak Ha Mapoiiu.

Be3omacHocTh ceTeBbIX MPOTOKOJIOB. ATaku amiuiudukamuu ¢ npumepamu: DNS, NTP amplification. ITpuuunsl
YSI3BUMOCTH IIPOTOKOJIOB K atakaM aMIutiukanuy. CrocoObl 3aluThl.

JlBa croco6a mocTpOeHHs apXUTEKTYPhl CETEBOTO MPUIIOKEHUS - ICHTPaIU30BaHHbBIA U JeleHTpatn30BaHHbIi. CDN
u [P Anycast s neHTpann3oBanHbIX npuiokennid. DHT u mpumepst.

ATtaku kjacca “oTka3z B OOCHYXHBaHWUHM C MpUMepaMu. MexaHH3Mbl 3aIIUTHl OT aTaKk Ha OTKa3 B OOCIY>KUBaHUU:
¢ubTpanys Ha ypoBHE ceTH (LEHTPHl OYMCTKM M MEXaHHW3MBbl UX OpraHW3alllM), Ha ypOBHE KaHajla, HAa YPOBHE
omepanronHoN cucteMbl. MexanusM TCP syncookie.

3amuIeHHOCTs MOOMIIBHBIX YCTPOMCTB U MPHUIIOKEHUH. ApXxuTekTypa miardopmbl Android, KOMIIOHEHTHBIH COCTaB
IO na moOmibHOM ycTpoiictBe moj ympaBieHneM Android. Ilemm m crmocoObl BO3MEHCTBHS Ha MOOHMIBHOE
ycrpoiictBo 1 kommoHeHTHl ero [1O. Pemenus ypoBHs miatdopmbl, oOeclieurBaIOMIMe 3alIUTy YCTPOMCTBA,
cucremHoro 10, npuknaanoro 110 1 gaHHBIX HOJIB30BATENS.

Cxema 3alIMIIEHHON ayTEeHTH(HUKAIINHM IIO0Jh30BaTENIe OHIAH-CepBUCAa B MOOWIBHOM mprioxkeHHH. Cxema
MEPBUYHON MPUBS3KH MOOHIILHOTO TIPUIIOKEHHS K YCTPOMCTBY, CXeMa yIpOLIeHHOH ayTeHTH(ukanuu yepe3 PIN-kox
u Ouometpuieckue fqanHeie. OOCYXICHHE CBOMCTB 3aIIMIIEHHOCTH CXEM.

[IpuHUUMIBE TOCTPOEHUA 3aUIIEHHON apxuTekTyphl. [Ipunnun Zero Trust.

BHemnue v BHyTpeHHHE KOMIOHEHTHI KOAA. YTPO3bI IIPU UX UCIONB30BAaHUK U MEPHI 3aIIUTHI OT 3THX YIpo3. Beibop
TEXHOJIOTHH peaTu3allii: CaMOCTOATENIbHAS pealn3alys WiIK FOTOBask BHEIIHAS KOMIIOHEHTA.

MecTto uHpopMarmonHOH O6e30macHOCTH B ku3HeHHOM 1uKiIe [10. McGraw’s Touchpoints. Microsoft SDL.
YacTUyHO ynopsA0YeHHbIE MHOXECTBA U PEIIETKU: OMNpeJieNieHHe, CBOMCTBA, XapaKTepUCTUKHU, ONepalluil HaJ HUMH,
Ba)KHBIC dJIEMEHTHI, 3oMoppu3M. Jnarpamma Xacce. KOHCTpYKTOpBI pelIeTOK: TIOCKasl pelieTKa, MmoKa3aTreibHas
peleTka, NpsAMOe NMPOU3BEACHUE U CTENEeHb, (YHKIMOHAJIbHAs perieTka. MOHOTOHHBIE (YHKIMHM Ha pPEIeTKaX.
Kommozunms moHoTOHHBIX QyHKOMA. Teopema KimmHu o HemogBwkHOW Touke. HawBHBIM anroputM mMoucKa
HETIOABMKHON TOUKHU M €TI0 BBIYUCIUTEIbHAS CIIOKHOCTD.

AbcTrpakTHas uHTepnperanus. AoctpakTHele foMeHbl. CooTHomenue ["anya. ['pad moToka ynpaBieHus U anropuTm
€ro MOCTPOESHHUS JIJISI TOCTIeIOBATEIEHBIX HMIIEPATHBHBIX MTPOTpaMM. MOHOTOHHEIE (hpeMBOPKHM Ha TIpUMEpE aHAITN3a
3HAKOB, aHAJIN3a PACIIPOCTPAHEHUS] KOHCTAHT U aHAIN3a OIPAaHUUYCHHBIX ITEPEUHCICHUH.

MoHOTOHHBIN (PPEHMBOPK B HHTEPBAILHOM JIoMEHe: apu(METHKa U CpaBHEHUs. Pacimpenre u cyxeHue.

[Mapagurma  QyHKOMOHATBHOTO HporpamMmupoBaHusi. (OCHOBHBIE KOHLENLWH, TNPHHLUIBI, HAKJIaJbIBaEMbIC
orpaHnueHHs. TeopeTHKO-MHOXKECTBEHHOE onpeaeieHue (QyHKUuMH. YucToe HETHNU3UPOBAHHOE A-MCUHCIICHUE:
CHUHTAaKCHC U ceMaHTHKa. Hopmanmzamms, ctpareruu peaykiuu. Teopema Yepua-Poccepa (0e3 nokaszaTennbCcTBa).
Pexypcust u komOuHaTop HenoaBMkHOM Touku. Koguposanue no Yepuy. KappupoBanue, yacTHUHOE IPUMEHEHHE. 1)-
KOHBEPCHsI, KOMITO3UIIUS QYHKIHIA, OecTOUeYHAas: HOTAIIUSI.

[Tapagurma oOBEKTHO-OPUEHTUPOBAHHOTO NMPpOorpaMMupoBanus. OCHOBHBIE KOHLEMINH, IPUHLINIIBI, HAKIIAJAbIBAEMbIC
orpannueHus. lpuHunnel noctpoeHus: oObekTHOH Mozaenu. OCHOBHbBIE 3JIEMEHTHI U ompeneneHus. Buabl cBszel.
OCHOBHOH BHJ JEATEIBHOCTH B OOBEKTHO-OPUEHTHPOBAHHOW pa3paboTke. KoHTpakTHOe mporpaMMUpOBaHHE.
[puanuner SOLID. Onpenenenns, KOHTEKCT IPUMEHEHHS, TPUMEPBI.

CucteMsl THIIOB U 3()(DHEKTOB: onpe/elieHre, TAKCOHOMUS, TPUMEpBI. ANre0panduecKue THIBI JaHHBIX. M3oMopdu3m
tunoB. Expression problem. Kimaccuduxanus sunos nonumopdusma no Kapaemm u Bernepy, BapuanThl peanzanuii
3THX BUJIOB NOJMMOp(QU3Ma B Pa3IMYHBIX S3bIKaxX MporpaMMmupoBaHus. PsgoBoil momumopdusm. BapuaHTHOCTS.
BapuanTsl 00pab0TKH OMMOOK U UCKITIOYHUTENHLHBIX CUTYAIlMi B IIIPOKOM CMBICIIE (3HAYCHUS, UCKITFOUCHHS).
MogenupoBanue npeaMeTHON obnactu. EquHbId s3bIK, TOZ00IaCTH, OrpaHUYEHHbIE KOHTEKCTHI, KapTa KOHTEKCTOB.
Metoasl MojnenupoBaHus. TakThdeckue MIa0JOHBI TPEIMETHO-OPHEHTHPOBAHHOTO MPOEKTUPOBAHUS, MPHUMEPHI
WCTONB30BaHMs. Pasnnume Mexny aHeMUYHOW W OOraToll MOJAENBbI0 TPEAMETHON 00sacTH. ApPXHUTEKTYpHBIE
mabyoHbl. MHOrOypoBHEBass apXWUTEKTypa, OCHOBAHHAas HA WHBEPCHUHM 3aBUCHMOCTEH: OCHOBHBIE YPOBHH, HX
OTBETCTBEHHOCTh, BO3MOYKHBIE HAIIPABIECHHUS 3aBUCUMOCTEN. APXUTEKTypa MOPTOB U aJalTEPOB.
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