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OBIIME IMTOJIOKEHUA

[IporpaMMa BCTYHNUTENBHOTO HCHBITAHUS CPOPMUPOBAHA HAa OCHOBE (pe/iepallbHbIX
roCyJIJapCTBEHHBIX 00Pa30BaTENIbHBIX CTAH/IAPTOB BBICIIEIO 00PAa30BaHMUS.

®opma mpoBeeHHs UCTBITAHUS:

BerynuTensHOe WCTBITAaHUE B MarucTparypy MpOBOIUTCS B ¢GopMe coOeceoBaHUS C
o0si3aTeNIbHBIM ~ O()OPMIJIGHMEM  OTBETOB HA BONPOCHl Oumiera B MHCbMEHHOM BHJE.
CobecennoBanne MPOBOJUTCS C 1I€NIbIO  BBISBICHUS Yy aOUTypHeHTa o00béMa 3HaHUM,
HEOOXOAMMBIX 7151 00y4YEHHUs] B MarucTparype.

CTpyKTypa HCNIBITAHUS |
HcnpiTaHue cOCTOMT M3 OTBETOB Ha BOIPOCHI OMJIeTa M JIOMOJHUTENbHBIE BOIPOCH B
paMKax nporpamMMbl BCTYIIUTEIBHOTO UCTIBITAHHUS.

OneHka UCIIBITAHUSA :

Ouenka 3a coOecenoBanue BbicTaBisiercs 1mo 100-OamnbHOM mikane. MHHUMAIBHBINA
0a1, HeOOXOIUMBIN IS YCIIEIITHOTO MPOXOXKACHHUS co0eceIOBaHUS U JAIBHEHIIIEr0 y4acTHs B
KOHKYpCE €KEroJIHO YCTaHaBJIMBaeTCs pueMHon komuccuen HUAY MUDU.

Kputepun onieHk# pe3y/jbTATOB HCIIBITAHUS .

st ounoii popMbl 00yueHHs:
100-95 OGamnmoB - maHBl HMCYEPHBIBAIONIME W OOOCHOBAHHBIE OTBETHI HA BOIPOCHI,

MIOCTaBJICHHBIE JK3aMEHAI[MOHHOW KOMHCCHEeH, aOWUTYypHEeHT JEMOHCTPHpPYET TIiyOoKue
TEOpEeTUYECKHE 3HAaHHs, YMEHHE CPaBHHMBATh W OLIEHWBATh PA3IMYHbIE HAy4YHBIE MOAXOJIbI,
MOJIb30BaTHCSI COBPEMEHHOM HAyYHOM TEPMHUHOJIOTHUEH.

94-90 GamtoB - MaHBI MOJHBIE, JOCTATOYHO TIYyOOKHE M OOOCHOBAHHBIC OTBETHI HA
BOIPOCHI, [IOCTABJIEHHbIE IK3aMEHALIMOHHON KOMHUCCUEHN, a0UTYpUEHT AEMOHCTPUPYET XOPOIINe
3HaHUS, YMEHHUE T10JIb30BATHCSI COBPEMEHHOM HAYYHOU TEPMUHOJIOTHUEH.

89-85 OamnoB - mgaHbl OOOCHOBaHHBIE OTBETHI HAa BOIPOCHI, IOCTABIIEHHBIC
9K3aMEHAIlMOHHOM KOMUCCHUEH, a0UTYpUEHT JEMOHCTPUPYET XOPOILINE 3HAHUS.

84-80 OGammoB - maHBl B IICJIOM IPaBWJIBHBIC OTBETHI HA BOIPOCHI, MOCTABIICHHBIC
HK3aMEHAIIMOHHON KOMUCCHUEH, TIPU 3TOM a0UTYpUEHT HEAOCTATOUYHO aPTyMEHTHPYET OTBETHI.

79-0 OamnoB — aOWUTYPHEHT JAEMOHCTPUPYET HEMOHHMAHHE OCHOBHOIO COJEpXKaHUs
TEOPETUYECKOT0 MaTepHaia, MOBEPXHOCTHOCTh U CIA0yI0 apryMEHTALUIO0 CYXICHUH WM
JOTIYIIEHbI 3HAUUTEIbHBIE OIIUOKY.



BOl'lpOCbI AJI MOATOTOBKH K BCTYIIHTC/IbHOMY HCIIBITAHUIO IO HAIIPABJCHUIO

09.04.01 «<MudopmMaTHKa M BHIYMCJIUTETbHAS TEXHUKA)

1. MaTtemaTnyeckue OCHOBbI HH()OPMATHKH M BbIYHCAUTeNbHOI TexHukn (MBT)

Jlornueckue mnepeMeHHble W jorudeckue (GyHkuuu. [IpocTble M ClOXHBIE (YHKIHH.
DnemMeHTapHble PYHKIIUU OT JBYX NEPEMEHHBIX.

[TonsiTrst MOMHOTHI (6a3Uca) CUCTEMBI JIOTHUECKUX (PYHKITHIA.

OcHoBHbIE 3aKOHBI anredpsl Joruku. [IpeacraBrnenue noruueckux (yHKUuN B Gasuce
«W», «J1», «<HE».

HopmanbHble M COBEpPIIEHHBIE HOPMAJBHBIE JU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC
(G opMBI.

[IpencraBnenue noruueckux ¢pynknuid B 6azuce «I-HE» u «MJIN-HE».

Cucremsr cuncnenus. Beibop cucremsl cuncienus. CrocoObl mpeacTaBiIeHus drucen (¢
(bMKCUPOBAHHOM M TIJIABAOIICH 3aMATON) U X (GOPMATHI.

3aBHCHUMOCTS TOJIEH (POPMATOB YKCEIT OT AUANIA30HA U TOYHOCTHU MPEACTABICHUS YHCEIL.

[Tpstmoii, oOpaTHBII U JOTIOTHUTEIBHBIA KObI, MOAU(MUIIMPOBAHHBIE KOJBI: OCOOEHHOCTH
BBITTOJTHEHHS apU(PMETHIECKUX OTIepaITHid.

bazoBble MOHATHS TEOPUHU aBTOMATOB. PerynspHbie 1 KOHTEKCTHO-CBOOOIHBIE SI3bIKH.

JlerepmMuHUpOBaHHbIE W HEJACTEPMUHHMPOBAHHBIE KOHEYHBIE aBTOMAaThl. PeryisipHbie
BBIPAKEHUSI M UX CBA3b C JETEPMUHUPOBAHHBIMU KOHEYHBIMH aBTOMATaMMU.

ABTOMATHI C Mara3uHHON MaMsThi0. [ToHsATHE TpaMMaTHKH, KiIacCU(UKAIHAS TPaAMMAaTHK
110 XOMCKOMY.

Anroput™msl pazbopa (Bocxonsmuid, HUCXoasmmi). Hopmanbhas dopma XoMmMcKoro s
KOHTEKCTHO-CBOOOIHBIX IrpaMMaTuK, anroputmel Koka-Aurepa-Kacamu.

[TonsTne mammnbl ThIOpUHTA U €€ IPUMEHEHUE.

I'padbr: onpenenenue, OpueHTUPOBAHHBIA U HEOPUEHTUPOBAHHBIN Tpadbl, B3BEIICHHBIC
rpa¢sr. [lonstie mytu B rpade, nmuaa mytH. [Ipencrasnenue rpada.

Anroputmsl 06xoza rpada: moucKk B MHUPUHY, TIOUCK B TITyOHHY.

[Touck kparyaiiiiero nyTu B rpade. Aaroputm J{eMKkcTpsl.

Tononoruueckas coprupoka. [I0MCK CHIIBHO CBSI3HBIX KOMIIOHEHTOB.

Omnpenenenue BEPOSTHOCTU U BEPOSTHOCTHOTO MpocTpaHcTBa. Onpesienenne U CBONCTBA
YCJIOBHOW BEPOSATHOCTH.

BepositHOCTs IpOM3BeeHNs cOOBITHI. He3aBUCUMOCTE COOBITHIA.

®opmyna nonnou BepostHocTu. Dopmyiisl balieca.

Onpenenenue ciydaiiHoi BenuuuHbl. OyHKIMS paclpeeseHusl cilydyailHOW BEJIMYUHBL,
e€ cBoiicTBa. COBMECTHOE paclpene/ICHUE CIIyYaliHbIX BEJINYMH.

MaremMaTtnueckoe OXWJAHWE M JUCHEPCHUS CIy4YallHOW BEJIMYMHBI, WX CBOWCTBA.
HauanbHbie ¥ IEHTpaIbHBIE MOMEHTBI CIIyYaHHON BEJIMYHUHBL.

KoBapuanusi, k03 hUIUeHT KOPPEIISIIu.

HeszaBucumocts  ciyyallHbIX  BenMYMH. He3aBUCMMOCTH — CIIydyalHBIX — BEJIMYMH,
SBIISIOIUXCS QYHKIMSIMH OT HE3aBUCUMBIX CITy4YalHBIX BEJIMYUH.

IIpoBepka cratuctuueckux runore3. llonstue craructudyeckoro kpurepus. llonstue
YPOBHSI 3HAYUMOCTH U CTATUCTUYECKON MOITHOCTH.

Owmubxu nepBoro 1 BToporo poza. [lonarue 1oBepuTensHOrO HHTEPBAJIA.

Bexkrops! u maTpuipsl. Onepanuu HajJ BEKTOPaMU U MaTPHULIAMMU.

[TpousBenenue wmarpun. MeToabl «OBICTPOrO» YMHOXKEHHS MATpUI], aITOPUTMBI
[lITpaccena u Bunorpana.

Oo6patnas matpuna. Kpurepuit obpatumoctu maTpuiisl. CBOHCTBAa OOPaTHON MATPUIIBL.

Panr maTpuip!.

ITonsiTe nuHEnHOM 3aBUCUMOCTH. KpuTepuil TMHENHOW 3aBUCUMOCTH.



Kputepnii BEIpOKIEHHOCTH MaTPHULIBI.

OneMeHTapHbBle  TMpeoOpa3oBaHWs HAA  MarpuuamMu. lIpuMeHeHHMe  MaTpHUYHBIX
Bpruncienui B IBT.

[TonsiTHe MPOM3BOAHOM I (DYHKIHIA OT OJTHOW M HECKOJIBKUX NEPEMEHHBIX.

Huddepenmupyemocts pyHKmH, ee quddepeHna.

CpoiictBa npomsBogHOW. I[lpomsBogHast u auddepeHIMan CIOKHOH U 0OpaTHOM
byHKIMA.

[Tpon3BoIHBIE OCHOBHBIX AJIeMEHTapHBIX (QyHKIUH. [Ipon3BoaHbIe QYHKIMIA, 3aJaHHBIX
NapaMeTPUYECKHU.

[TpousBonHbIe U MU GEPEHITNATBI BEICIINX MOPSIKOB. [IoHsITHE YacTHON MPOU3BOIHOM.

ITepBoo6pa3nas. OcHOBHbIE cBOIiCTBa NepBOOOpa3HOil. TabnMia nepBooOpas3HbIX.

Heonpenenennplii uHTETpal W €ro OCHOBHbIE cBoicTBa. (OCHOBHBIE TIpaBUiIa
MHTETPUPOBAHUS.

JIBOMHBIE U TPOIHBIE NHTErpAJIbl. KpMBOJIIMHEHBIE HHTETPAJIBI.

CkassipHble U BEKTOpHBIE 1TOJIA. ['pagueHT, 1uBepreHuus, poTop.

2. KoMmnbloTepHsble ceTH

[Tonsitue kommbroTepHON ceTH. OCHOBHbIE KOMIOHEHTHI M moHATus. Knaccudukanus
CeTeBBIX HHPPACTPYKTYD.

[ToHATHS TOMOJOTUU CETH, PA3TIMYHBIC METPUKH IS OLICHKH CETEBBIX HHPPACTPYKTYD.

CoBpeMEHHBIE  TONOJOTMM  KOMIBIOTEPHBIX CETEM M  IPHUHLUIBI  IOCTPOCHUS
KOMIIBIOTEPHBIX CETEH.

IIpyHLIKIIBEI OpraHU3aluy CETEBOrO B3auMOAeHCTBUS. [IOHATHSA CTEKa IPOTOKOJIOB.

CereBbie momenun DoD um OSI/ISO. Hasnauenue ypoBHel. I[Ipumepbl TpOTOKONOB.
Me:xypOoBHEBasi HHKAICYJISLUS JaHHBIX B CETEBBIX MOJEIAX.

CHHXpOHHBIN ¥ ACUHXPOHHBIN METO/IbI Ilepeaaun AaHHbIX. CaMOCUHXPOHU3ALIMSL.

Mertonbl 60pr0bI ¢ Tieperpy3kamu B cetr. [Ipumepsr (ECN, congestion window, buffer-
to-buffer credits u T.11.).

CoBpeMeHnHble TpoTOKOIBl it mpoBogHbix  cereid  (Ethernet, FibreChannel,
KOHBEPI'€HTHBIE CETU U T.11.).

Ethernet: 3agaun, orpanndenus, CTpykTypa Kajapa.

Anroput™ paboThI IPO3pAavYHOTO MOCTA, aNropuT™M 00ydeHus: Ethernet-kommyTtaTopa.

JlononHUTENbHBIE CEPBUCHI KaHAJIbHOTO ypoBHs B ceTsix Ethernet: BupTyanbHble ceTH,
arperupoBaHHe KaHaJIOB, 00pb0a C METIAMU KOMMYTALUH.

3ajauM MPOTOKOJIOB CETEBBIX YPOBHEH Ha npuMepe npoTokoiaoB [IPv4 u IPv6.

[Ipobnema azapecanuu, CXEMbl aJpecalid, METOJbl aBTOMAaTHYECKOr0 Ha3HaueHUs
CETEBBIX a/IPECOB.

[IpoGnema QparmenTanuu gedtarpamm u  ee pemenue. CTpyKTypa 3arojoBKa
potokoiioB [IPv4 n IPv6.

[lonsTe MapumipyTH3alliM B KOMIIBIOTEPHBIX ceTsaX. Cratnyeckas W JAMHAMHUYEcKas
MapIIpyTU3ALHS.

[TonsiTre Tabnuibl MapupyTH3anuu Ha npumepe [Pv4 ceteil. [Iporokonsl AuHaMu4ecKkoi
MapLIpyTHU3allM1, OCHOBHBIE IOHATHS U alropuTMBbl Ha ipuMepe RIPv2 u OSPFV3.

3anauu TpaHCHOPTHOTO ypoBHS. OCHOBBI aJipecalyi.

OcHoBHble TIpoTOKOJBI TpaHcnopTHoro ypoBHs (TCP, UDP): pemaembie 3amaun u
OTrpaHHYEHUSs], CTPYKTypa 3arojioBKa.

OcHoBHble anroputMbl TCP-mpoTokona: ycTaHOBIEHHE/3aBEpIICHHE COCIUHEHUS,
nepenaya CErMEHTOB, AEHCTBUS IPU MOTEPE CETMEHTOB, O0pHOA ¢ eperpy3KamMmu B CETH.

[Tpobnemsl afpecaliuy B r100anbHbIX ceTsX. [IoHATHS TOMEHHOTO HMEHH.

WUndpactpyktypa DNS: mnpuHmmMnel agpecanuy M OpraHU3aluud HHQPACTPYKTYpHI,
cTpykTypa nakera DNS npoTokona, OCHOBHBIE THUITBI JOMEHHBIX 3aIIMCEN U UX IPUMEHEHHE.



[ToHsiTHE TpaHCHSIMK aapecoB, 3anaun NAT 1u103a U IpUHIHKITEL (HyHKIIHOHHPOBAHUS.

3amuTa HHPOPMAITUU B KOMIIBIOTEPHBIX ceTssX. OCHOBHBIE MHPPACTPYKTYPHBIE PEIICHUS
(6panmmayspbl, VPN-1IUTI0361) ¥ IPOTOKOJIHI.

Crek mpotokonoB IP Security. OcHoBable npotokoibl (AH, ESP, ISAKMP), ux 3anaun,
0COOCHHOCTH NMPUMEHEHUE, CTPYKTYpa aKETOB.

3 OnepauMoHHbIE CHCTEMbI

Haznauenue u ¢pynkuun onepannonssix cuctem (OC).

Pexxumbl  MynmpTHIpOrpaMMupoBaHHsA. [lmaHuMpoBaHME B pPasNUYHBIX  pPEXHAMAX.
Anroput™sl paboThI MJIAHUPOBLIHKA.

VYHuBepcanbHbIe  omeparoHHble cucteMbl u  OC  crmenuanbHOrO  Ha3HAYCHHS.
Knaccudukanus onepamoHHBIX CUCTEM.

MonynbHas cTpykrypa nocrpoerust OC 1 ux nepeHOCUMOCTb.

VYnpasnenue npoueccopoM. [lonarue mporecca u gapa. CermMeHTanusi BUPTYaIbHOTO
a/IpECHOTO NPOCTPAHCTBA IIpoIiecca.

Cpenctsa 3auutsl nHpopmaru B OC. [IpaBa nocryma.

daitnoBas cuctema. CpeacTBa ynpapieHus (aitmamu.

CpencrtBa 06paboTku curaaion. [IoHsTHE COOBITUITHOTO MPOTrPaMMUPOBAHHS.

CpencTBa KOMMYHHKAIUH ITPOLIECCOB.

MexaHU3M peanu3anui BUPTyanbHOM namsaTi. CTpaTerus NOJKauKH CTPAHUIIL.

4 Ba3bl JaHHBIX

[TonsiTue 6a3bpl AaHHBIX, CUCTEMBI 0a3 AHHBIX, CUCTEMbl YIpaBlieHUs1 0a3aMH JaHHBIX.
Hasnauenue u OCHOBHBIE KOMIIOHEHTHI CHCTEMBI 0a3 JaHHBIX, CUCTEMBbI YIpaBlIeHUs Oa3zaMu
JTAHHBIX.

[lonsitue Mopenu naHHbix. HazHaueHue monenel JaHHBIX; CTPYKTYpHasl, LIETOCTHAS U
MaHUIYJISLMOHHAS YaCTH MOAeNN AaHHbIX. Knaccudukanus Moseneit JTaHHBIX.

Mopenb AaHHBIX «CYIIHOCTb — CBSI3b»: HA3HAUYE€HHE, OCHOBHBIE XapaKTEPHUCTUKH,
CTPYKTYPHBIE U LIETOCTHBIE KOMIIOHEHTHI.

CereBasg 1 umepapxuueckas MOJEIM JaHHBIX: oOIIas XapaKTepUCTHKA, OCOOEHHOCTH
MPEACTABICHUS CTPYKTYpPhI TaHHBIX CPEACTBAMHU JAHHBIX MOJENEH.

PenstmonHass Mopens JaHHBIX: OOMIAass XapaKTEPHUCTHUKA, OCHOBHBIC CTPYKTYpPHBIC
KOMNOHEHTHI. [lonsiTne cxembl oTHOweHMs. llpencraBieHne OrpaHWYEeHUN ULEIOCTHOCTH
CPEJICTBAaMU PESLIMOHHON MOJENN JaHHbIX.

MaHunyasuuoHHas 4acTbh PEJSIMOHHOM Mozenu AaHHbIX. PensuuonHas anrebpa u
PEISIIMOHHOE UCYUCIICHUE.

A3pik SQL: o6mras xapakrepuctuka. CpeacTsa s3blKa JJIs OMMKMCAHHUS CTPYKTYPBI Oa3bl
JAHHBIX W OTPAHUYCHUHN IIEIIOCTHOCTH; ISt MOIU(UKAIIMK JaHHBIX U (DOPMHUPOBAHUS 3aITPOCOB K
JTAHHBIM.

[IpoekTupoBanue pensnUOHHONW 0a3bl JaHHBIX. OYHKIMOHAIBHBIE 3aBUCUMOCTH,
nexoMno3uius otHomeHui. [lonsTre HopManu3anuu otHomeHui. Hopmansubie Gopmel.

@usnueckas opranuzanus 0aszpl MaHHBIX. Opranu3zanus A0cTyna K AaHHbIM. [loHsTue
MHAEKCOB. Pa3HOBUIHOCTH MHIEKCOB (HAa OCHOBE JICPEBHEB, XEII-UHICKCHI).

3amura 6a3 naHHbIX. [loHsATHE Tpan3akuuu. CBONCTBA TPaH3aKIINU.



5. 3ammTa uHopMmanuu

Mozenb KpUIITOCUCTEMBI C CEKPETHBIM KJIIOUOM. AOCOIOTHO cToikuil mmdp. brounsie
1 oto4Hble mu@per. CBOMCTBa TAMMUPOBAHHS.

Mogens  KpUIITOCUCTEMBI €  OTKPBITBIM  KJIt04oM. OAHOCTOpPOHHHME  (DYHKIIMH.
Onnoctoponnue ¢pyHkuuu ¢ cekperoM. Kpunrocucrema RSA. Pannesas kpunrocucrema.

Kpunrorpadguueckue mnpotokonsl. [IpoTokon BeIpaOOTKM OOLIEr0 CEKPEeTHOro KIIkoYa.
[IpoTokon kmaccuueckon AMeKTpOHHOU 1M ppoBoit moanucu. [IpoTokomn pa3aeneHus cekpera.

ITpoToKoIBl JOKA3aTENbCTBA C HYJIEBBIM pa3IIalliECHUEM 3HaAHU.

Xem-pynkuuu. TpeOoBaHus K KauyeCTBEHHON Xell-(pyHKIHUU. OCHOBHBIE KOHCTPYKIIMH.
[Tapagokchl THEH poXkKIEeHUs U aTaKH Ha XelI-()yHKIUH.

3anauu 3amUThl HHQOPMALIMY, peliaeMble KpunTorpaguueckumMu MetoaMu. [lpumepsr.

ITpyunHEl HEHAAEKHOCTH KpuntocucreM. IIpumepsr.

MeTo/p! 3a1uThl HHGOPMALIMU OT CIIyYalHBIX JECTPYKTUBHBIX Bo3aeicTBuil. [Ipumepsl.

CroxacTtudeckue MeTobl 3aIuThl HHpopmarun. [Tpumepsr.

Mertoas! kouTpoJis tenoctHocT nHpopmanuu. Koagst MAC, MDC, HMAC. CRC-kopl.

Paspymaromue nporpammusie Bozaeictsus (PIIB). Bunbsl PIIB. Meronb! aHTUBUpPYCHOM
3amuThl. [lepcnekTuBHble MeTO bl 3alIUThI OT PIIB. CKpbIThIE KaHabI I€pEIadyn TaHHBIX.

TexHONIOoruu pacipeesIEeHHOTO peecTpa.

6. IlporpammupoBanue

OcHOBHBIE Talbl pemieHus 3ajad Ha KommbroTepe. Kpurepunm kadecTtBa mporpammel.
JKn3HEeHHbI LUK TporpaMMbl. MeTO10JI0TMH TPOrpaMMHUPOBAHMSL.

Crnioco6wI 3anucu anroputMa. [IporpaMmMa Ha sI3bIK€ BHICOKOT'O YPOBHS B COOTBETCTBUM C
METOO0JIOTUEN CTPYKTYPHOI'O IPOrPaMMUPOBAHUS.

CrangapTHele TUNBI JaHHBIX. Jlornyeckuit u (u3HuUeckuil ypOBHHM MpeACTaBICHUS
naHHbIX. [IpencraBieHue MaHHBIX pa3IMYHBIX THUIIOB M CTPYKTYpP B Pa3IMUHBIX s3BIKAX
MIPOrPpaMMHUPOBAHUS.

WHcTpykunu si3pIka NPOTrpaMMHMpOBAHUS JUIsl ONMCaHuA anroputMmoB. CTpykTypa
IIPOrPaMMBI B COOTBETCTBHH ¢ METOJOJIOTUEN CTPYKTYPHOTO IIPOTrPAMMHUPOBAHUS.

PexypcuBHble ompenesieHHs UM alIroputMbl.  lIporpamMmupoBaHue  peKypCHBHBIX
anropuT™MoB. CriocoObl KOHCTPYMPOBAHUS M BEPUPHUKALIUN TIPOTPAMM.

OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO MporpammupoBanus. OOmas XapaKTepHCTHKA
00BEKTHO-OPUEHTHUPOBAHHBIX SI3bIKOB IIPOTPAMMUPOBAHUS.

OcHOBHBIE TMOHATHA O0BEKTHO-OPHEHTUPOBAHHOTO Mojaxona. CTpykTypa mporpammsl B
COOTBETCTBUH C METOA0JIOTHEN 0OBEKTHO-OPUEHTHPOBAHHOTO IIPOTPAMMUPOBAHMSL.

Ha3nauenue W WHCIONB30BaHME MEXaHM3Ma TNeperpy3kd (yHKIMHA, ONepaTopoB, Ha
IIpUMEpE HEKOTOPOr0 0OBEKTHO-OPHEHTUPOBAHHOT O SI3bIKA TPOrPaMMHUPOBAHUS.

Vcnonp3oBaHne MeXaHW3Ma HAClIEOBaHHS B OOBEKTHO-OPMEHTHPOBAHHBIX SI3bIKaX
nporpaMMmupoBanus. [IoHATHE cTaTHYECKOrO U AMHAMUYECKOTO CBSA3bIBAHUS.

JlMHaMHu4YecKue CTPYKTYphl JAHHBIX HA NPUMEPE JTMHENHBIX CIIMCKOB. JIMHEMHBINA CIIMCOK
KaK aOCTpaKTHBIN TUII 1aHHBIX.
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BOl'lpOCbI AJI MOATOTOBKH K BCTYIIHTC/IbHOMY HCIIBITAHUIO IO HAIIPABJCHUIO

09.04.04 «IlporpaMMHasi MH;KEHePUsD)

TemaTnueckuii 6,10k Nel.
Onpenenenrie MHOXKecTBa. CriocoObI 3a1aHUst MHOKECTB. OCHOBHBIE MOHATHUS TEOPHUH MHOXKECTB
(IOMHOKECTBO, PABEHCTBO MHOKECTB, byJieaH MHOKeCTBa, MOLTHOCTb MHOKECTBA).
Onepanuu HaJ MHOXECTBaMU: OOBEJUHEHHUE, IepeceueHue | JomnojHeHue. JlekapToBo
npousBeaeHue. bunapHoe u N-apHoe npousBeaeHue. CTeneHb MHOXKECTBA.
Crnioco0wI 3amannss OMHAPHBIX OTHOIIEHUH. MaTtpuiia cMexxHOCTH. [ 'paduueckoe npeacTaBiaeHue
OMHAPHOTO OTHOIICHHUS.
Onepauuu Haj otHomeHusMU. Onepannu oOpalieHus, JOMONHEHHs, KoMno3uuuu. CBoiicTBa
OMHAPHBIX OTHOILLICHUH.
[TonsiTHe nornyeckoro BrICKa3bIBaHUsA. Mepa HCTUHHOCTH JIOTUYECKOTO BHICKA3bIBAHUS.
[Ipoctoe u cnoxHOe mormyeckoe BbICKazbiBaHUE. OCHOBHBIE JIOTMYECKHE OIEpalud U HX
MHTEPIIPETALMS B €CTECTBEHHOM S3BIKE.
3amaua  ¢opmanuzanuM  CyXAeHHUH. BrickaspiBaTenbHble  (QYHKIMM:  BBIIOJIHHUMOCTS,
00I1e3HaYMMOCTh, PABHOCHJIBHOCTD.
Aure6pa storuku. CBONCTBa oreparuii anreops! JJIOTUKH — (V,A, ).
Ta0au1bl HICTUHHOCTH OCHOBHBIX JIOTHYECKUX oneparuii. CTapIIMHCTBO JOTMUYECKUX ONEpalni.
Ananmutudeckoe ((popMysIbHOE) MPEACTaBICHUE JIOTHYSCKUX (PYHKIUH, 3aJaHHBIX B TAOJMYHOM
Buze. Cosepmiennsie KH® u JIHO.
Kom0OunaTtopuka: OCHOBHbIE MOHATUS. TUIBI KOMOMHATOPHBIX MPOOJIEM KW KOMOHMHATOPHBIX
3agad. KomOuHaTOpHBIE ONEepanuu.
Bri6opka. Bunesl BeiOOpok. OCHOBHBIE KOMOWHATOPHBIE YWCIA M TPUEMBl UX HAXOXKICHUS.
[IpaBuiio cyMMBbI U ITPaBUIIO MPOU3BEICHUS.
I'padst u mynbTurpadst. 13omopdpuszm.
Ces3HOCTB. KOMIIOHEHTHI CBA3HOCTH TpadoB.
OpuentupoBanHble Tpadpl. CuibHas CBA3HOCTb OPUEHTHPOBAHHBIX TpadoB. KoMmoHeHTHI
CUJIBHOM CBSI3HOCTH U KOHZAEHCcalus oprpados.
Hukne! B rpadax. Marpuia uukiion. Luknomatudeckuit 6asuc. L{ukiomMatnyeckoe yucio.
Teopema Ditnepa. OctoB. Xopzaa. bazucHas cucteMa UKIOB OTHOCUTENIBHO 33JIaHHOTO OCTOBA.
Paznensrone MuokecTBa B rpade. Pazpes. basuchsle paszpessl. MaTpuia pa3pesos.
MapuipyTsl U paccTosiHus B rpadax. BomHOBOI aaroputM ompeseneHus paccTosHus B rpade.

Panunyc u quametp rpada.



ANropuT™M HaxOXIEHUS PACCTOSHUS BO B3BELIEHHOM rpade. PaccTosiHUs B OpMEHTHPOBAHHOM
rpade.

YcroitunBocTh rpadoB. BHYTpeHHSIS U BHELIHSS YCTOHYHUBOCTb.

ANTOpuUTMBI  OINpENeNeHUus 4Yuciaa BHYTpPEHHEH W BHEIIHeH ycTOMYMBOCTH  Tpada.
XpomaTuyeckoe 4ucio rpada.

Mammna TrlopuHra, ycTpoicTBo, npuHIun padotsl. [Ipumep anropurma.

ANropuTMHUYeCKH HepaspelMMble 3aiaud. TeopeMa 00 OCTaHOBKE MalllMHbBI ThIOpHUHra,
(opMyIHpOBKa, 10KA3aTEIbCTBO, CIEICTBHUS.

Apudmernueckue 1 4acTHUHO-apuPpMeTHIecKue GyHKINU.

[onstue Bhruncnumoctu (o Triopunry). Berumciumele @yHkuuu. CrloKHOCTh BBIYMCIICHUN:
KJIACChl, IPUMEPHI.

PexypcuBuble  (ynkiun.  [IpUMHUTHBHO-pEKypCHUBHBIE,  OOIIE-PEKYPCHUBHBIC, YaCTUYHO-
pPEKYPCHUBHBIE (DYHKIIUH.

CrannmapTHbIii 1 pacmupeHHbIi 6azucel Kimnau. Teopema Yepua.

Jloruka mnpenukaroB. [lonstue mnpenukara. OOmacTe ompeneneHUs Mpenukara M 00JacTh
HUCTUHHOCTH NpeJuKaTa. PaABHOCUIBHOCTH NIPEIUKATOB.

KBaHTOpHBIE ONIEpaliii ¥ UX UHTEPIPETALNS B €CTECTBEHHOM SI3BIKE.

Tepm, anemenTapHas ¢opmyna u popmyina joruku npeaukatoB. O0naacTe AEHCTBUS KBAaHTOPA.
CBo0OoHas U CBsI3aHHAs IEpPEMEHHas.

BrImonHuMOCTh, 001IE3HAYNMOCTh U TOXKJIECTBEHHAS JIOKHOCTh (DOPMYJI JIOTUKU TPEIUKATOB.
B3anMOCBs3b 9TUX OHATHMA.

Hopmainbehnsbie ¢popmsl toruku npeaukaros. [IpenBapénnas HopMaibHas GopMma.

dopMaabHbIN JOTUYECKUN A3bIK. CpaBHEHUE SA3BIKOBBIX BO3MOKHOCTEH JIOTUKU BBICKA3bIBAHUM
U JIOTHKH NPEIUKATOB 1-T0 U 2-T0 MOPSIIKOB.

BxoaumocTs nepemenHoit B popmyiy. Bxoxkaenue noadopmynsl B hopmyiny. OnpeneneHue mo
UHIYKIWH.

[IponosunmonanpHOE NCYKCIeHUE. AKCMOMBI U ITPaBUIIA BBIBOJA.

Wcuncnenune npenukatos 1-ro nopsaka. SA3pik. AKCHOMBI U ITpaBUIIa BHIBOJA.

Omnpenenenne (opmanpHoro si3bika. CrocoObl 3amaHus sA3bIKOB. Omepaiyu HaJ S3bIKaMH,
CBOMCTBA OIEpaLuil.

[Topoxnarolye rpaMMaTHKK: onpeAeaeHus, Tunsl. Kinaccupukanus nopoxxaaromumx rpaMMaTHK.
JInneitnoe nporpammupoBanue. Kanonndeckas gpopma 3a1auil JTUHEHHOTO IPOrpaMMUPOBAHUSI.
OnopHoe (0asucHoe) pemenue. Ilpumep pemeHuss 3a7adyd ¢ MOMOUIbIO CHMILIEKC-METOA.

HpI/I3HaK ONTUMAJIBHOT'O PCHICHUA.



JIBOliCTBEHHbBIE 3a/layll JHHEMHOro mporpamMmupoBaHusi. CBS3b ONTUMAIBHBIX pEIICHUN
UCXOMHOU (TmpsiMoOii) W ABoMcTBeHHOM 3amauy. [lpumep pemenus 3amauu. [lomoribio
JIBOMCTBEHHOI'O CUMIUIEKC-METO/1a.

TpancnoptHas 3amada. COanaHcupoBaHHas (3aKkpbiTas) M HecOalaHCUpOBaHHAs (OTKpbITast)
3agaun. CBeJieHUE OTKPBITOM 3a7a4M K 3aKPBITOM.

[IpuOnmxEHHBIE METOJbI PELIEHUS: METOJl CEBEpO-3alaJHOro yria, HauMeHbIIEH CTOMMOCTU
(MUHMMAJIBHOTO 3JIEMEHTa). MeTo/ OTEeHIIUAJIOB.

CayuqaiiHoe coObiTHE. Anredpa coObITui. AKcHMOMaTHKa Teopuu BeposTHocTedl. dopmyna
nonHou BepositHocTH. Popmyna baiieca.

Cnyualinple BenuuMHBL. PacrmpeneneHue BeposSTHOCTEH (IUCKPETHbIE U HENpPEpBIBHBIE
pacrpeeeHus).

UucnoBble XapaKTEPUCTUKM cllydaiHbIX BeanduH. CiywaiiHble BekTopbl. KoppensumonHas
MaTpHIIa.

Pacnipenenenust BeposiTHOCTEH: paBHOMEpHOe, OwmHOMHanIbHOe, IlyaccoHa, mokazaTeiapHOE,

HOpMaJIbHOE (OTHOMEPHOE U MHOTOMEPHOE), Xz -pacnpenenenue, CthioenTa, Ouiiepa.

3akoH Oonpmx uncen. LleHTpanbHas npeaenbHast TeopeMa.

I'enepanbHas ¥ BEBIOOpOYHAS] COBOKYIHOCTH. DMIHpUYecKas (yHKIUS paclpeieIeHHUs.
ToueuHble OLIEHKU TTapaMEeTPOB M UX CBOMCTBA. MeToI MaKCUMAaILHOTO TIpaBaonoao0us. Metos
MOMEHTOB.

WNHrepBanbHOE  OLEHMBAHME NApaMETPOB  pacnpenencHuss  BeposTtHocTed.  IIpoBepka
CTaTUCTUYECKHUX THIIOTE3.

CratucTuueckue TUMOTE3bl O MAaTEMAaTHYECKUX OXKHUIIAHUSX, TUCTIEPCUSX CITyYaWHBIX BEJIUYHH,

BEPOSTHOCTH CITy9alilHOTO COOBITHSI.

Kputepuu cormnacus (Xz , Konmoroposa). Kputepuu oTHOpOTHOCTH pacrpeeIeHHA.
HccnenoBanue cTaTUCTHUYECKON 3aBUCUMOCTH CIy4yalHBIX BeIUYMH. Talnuma conpsKEHHOCTH
MIPU3HAKOB.

Koppensumonnsiii  ananu3. BpiObopounsiii ko3 dunuent koppensuun. KoapdunumeHts
PaHroBOM KOPPEIALUH.

Perpeccuonnbiit  ananu3. IloctaHoBka 3amaud. OUeHMBaHHE TIApaMEeTPOB  JIMHEUHOM
PETPECCUOHHON MOJIEIIH.

OreHKa TOYHOCTH JTMHEHHOU perpeccuu: KO3 QHUIHUEHT JeTepMUHALINY.

MaremaTnueckas MOAENIb TEXHUYECKOIO0 HEHpOHA. ApXUTEKTypa HEMpOHHOU ceTu. IIpuHIMIbI
o0yueHust HepoHHBIX ceTeit. OOyyaromas BEIOOPKA.

[Ipobnema «nepeoOyueHus» HEUPOHHOM ceTu. CBOMCTBO 0000IIIEHUS TaHHBIX.



[Tepcentpon. [IpaBuno Xe606a 00yueHus mepcenTpoHa.

[TpaBuno Yunpoy-Xodda. [Ipodbnema "uckmrouaromero UIIA".

MHorocnoiiHblii nepcenTpoH. Matematuueckast Mozesb. OOydeHre MHOTOCIONHON HEMPOHHOMN
cetu. O6paTHOE pacIPOCTPaHEHUE OITHOKH.

OnTtumuzanus HEHPOHHBIX CETE: METONbl «UMITyJibca ABMXKEHHUS (MOMeHTa)y, JleBeHOepra-
MapkBapara, CTOXaCTHYECKOTO TpaIueHTa.

PexyppenTnas HeliponHas ceth. CeTb Xondunaa. AcconraTuBHas IaMsTh.

CamooOyuaromuecs kapTtbl KoxoneHa. Maremartuyeckass mozpenb. [IpaBuio camooOyueHHs.

KHaCTepI/BaHI/Iﬂ JaHHBIX Ha KapTeC KoxoHnena.

Temaruueckuii 0,10k Ne2,

MaccuBbl. OgHoMepHbIE MaccuBbl. Pa3mellieHne B maMsTH. AJTOPUTMBI BCTaBKH, MOUCKA U
yYAQJICHHS JIEMEHTOB. AITOPUTMHUYECKAs CII0KHOCTb.

JIByXx- W MHOTOMEpPHBIE MACCHBBL. AJpecainus 3JIEMEHTOB MHOTOMEPHOTO MacCuBa TIPH
JUHEHHOM pa3MEIeHUH DJIEMEHTOB, CBEJCHHE MHOTOMEPHBIX MACCHBOB K JIMHEWHBIM (Ha
MpuMepe ABYXMEPHBIX MACCUBOB).

CBsizaHHBIE CNHCKU: OAHOCBSI3HBIE W JBYCBSI3HBbIC, JIMHEWHBIE W KOJbLEBbIE. Pazmelienue B
oniepatuBHOM NMaMsITH. CTPYKTYpBI JaHHBIX.

ANTOPUTMBI TIOWCKA, BCTABKH U yAAJICHHS JIEMEHTOB B CBA3aHHBIX CMHCKaX. AJITOPUTMUYECKAS
CIIOKHOCTb.

OnHOCBSI3HBIE U IBYCBA3HBIE KOJIbLIEBBIE CIIUCKU. CTPYKTYpPHI JaHHBIX.

AJNTOpPUTMBI IOMCKA, BCTABKH U YAAJICHUS SJIEMEHTOB B OJHOCBSA3HBIX U JIBYCBA3HBIX KOJBIEBBIX
CIIUCKaX. AJTOPUTMHUYECKAS CIIOKHOCTb.

bunapubsie nepeBbsi moucka. AJNTOPUTMBI TMOMCKA, BCTABKU M yAAJICHUA. AJTOPUTMHYECKAs
CIIOKHOCTb.

[IpommThie W cOanaHcupoBaHHbIE OWHapHBIE aepeBbsi. OO0Xxom OwHapHOTO jaepeBa. Bubl
00x0/10B. ATOpUTM 00X0/a.

B- u B+-nepeBbsi. CTpyKTYyphI JaHHBIX. AJTOPUTMBI IIOMCKA M BCTABKH DJIEMEHTOB.

CoptupoBka My3bIPHKOM W OWHAPHBI TOWCK B OTCOPTHPOBAHHOM MACCHBE. AJTOPUTMEI.
OneHKa aIrOpUTMHYECKOM CII0KHOCTH.

[Tapagurmsr MPOrpaMMHUPOBAHUS. [Tpouenypnoe, 00BEKTHO-OPUEHTHUPOBAHHOE,
(dbyHKIHOHATBEHOE TIporpaMmMupoBadue. CTPyKTypHOE MPOTPaMMHPOBAHHUE.

Otinune  A3bIKOB  BBICOKOTO  ypOBHS ~ OT  acceMOJIepHBIX  S3bIKOB.  MojysbHOE

nporpaMmMupOBaHUC. BHemnss CHCL[I/I(I)I/IKB.I_II/I}I " BHYTPCHHAA pCain3alus.



OOBbEeKTHO-OPUEHTHPOBAHHOE MPOrPaMMHUPOBAHUE: KIIACC, METOJ, BUPTYAIbHBI METOH, YUCTO
BUPTYaJIbHbIN (a0CTPAKTHBIN) METO/.

[lepeomnpeneneHue BUPTYaIbHBIX METOAOB. AOCTpakTHBIM Kiacc, uHTepdeiic. Pa3smemnienue
00BEKTOB B MAMSTH MPHU HACIEIOBAHUH.

OOBEeKTHO-OPUEHTHUPOBAHHOE MIPOrpaMMHUPOBAHUE:! WHKaNCyJIALus, HacJe10BaHue,
nomumopdu3M. OTUHOYHOE M MHOKECTBEHHOE HacleqoBanne. CpaBHUTEIIbHAS XapaKTEPUCTHUKA.
[TapameTtpuyeckuii 1 YacTHBIN (cnienuaibHbIN) moaumopdusm. Ileperpyska u nepeonpeneneHue
MeToA0B. KOHCTPYKTOPBI U AECTPYKTOPBI.

VYkazatenu B si3pikax C/C++. Apudmeruka ykazareneid. Boigenenue 1 ocBOOOXKIEHUE TaMSITH.
[ITa6monEl B C++. O0001menasie MmeTonbl ¥ TUIIEI B C#/Java.

CoBpeMeHHBIE TOTOJIOTUN KOMITBIOTEPHBIX CETEH.

AmnanoroBas u nudpoas nepemada. [locienoBaTeNbHbIM U NapaIebHBIA METOMABI Mepeaadn
JTAHHBIX.

OnepanmoHHas CUCTEMA: Ha3HAYEHUE U COCTAB. Y HUBEPCAJIbHbIE OllepallMoHHbIe cucTeMbl 1 OC
CTENUATILHOTO HA3HAUCHHUS.

Krnaccudukanus onepanioHHBIX CUCTEM MO CTPYKType, HA3HAYCHUIO, PEKUMaM UCTIOIh30BaHUS.
[lonsiTue mnpouecca B ONEepallMOHHOM cucTeMe. YTpaBieHHe IpoleccamMu. MexaHu3Mbl
YIPABJICHUS NaMATHIO.

[Tonsitne motoka. MexaHU3MBl B3aUMOJACHCTBUA: CUTHaIBI, ceMmadopbl. KoHkypeHius 3a
pecypchl. B3aumHbie 6JI0KUPOBKH.

MexypoBHEBasi HUHKAICYJISLNS TAHHBIX B CETEBBIX MOJICIISX.

Qaitnossie cuctembl. CpenctBa ympaBieHus dainamu, aTpuOyThl (ailioB, mpaBa AOCTyNa K
(aitnam.

OddextuBHOCTE  (QYHKIIMOHUPOBAHWS  BBIYHCIUTEIBHBIX ~ MAlllMH, CHCTEM U  CeTeH
TEJIEKOMMYHUKAIIUI; TyTH €€ MOBBIIICHUS.

[lonstue npeametHoit oOnactu. KoHuentyanbHOe MOAETUPOBAHUE MPEIMETHBIX OOIACTEH.
OCHOBHBIE UJIEU U TTOHSATHUS.

Mopenb «CymHOCTh-CBsI3b-cBOMCTBaY (ER-Mo€e1B).

[IpencraBneHne OTHOLICHUS OJWHOYHOM M MHOKECTBEHHOW noarunuizauuu. [IpencrtaBieHue
OTHOLIEHUS arperaiuu.

[lonsiTne ™Mopaenu nAaHHBIX. ACHEKTBl MOJEIM JaHHBIX: CTPYKTYPHBIN, OIEpPallMOHHBIM,
oOecreyeHne 1eI0CTHOCTH.

Penstimonnass mMozmens maHHbIX. OTpaHWUYCHUsS: YpOBHS THMA, aTpuOyTa, OTHOIICHUs, Oa3bl

JaHHBbIX.



OCHOBHbBIE TOHATHS PENILMOHHOW MOJENU: IOMEH, OTHOLIEHHE, KOPTEX, aTpudyT, Oolneparuu
HaJl OTHOLICHUSIMH.

Cxema 0a3bl JaHHBIX: Jorudyeckas u ¢pusndeckas. CxonctBa u orianuus. [lonsTre 0a3bl JaHHBIX
U peJSIIMOHHOM 0a3bl JaHHBIX.

Pensiunonnas anredpa. Onepanus COeAMHEHNs: BHYTPEHHEE, BHEIIIHEE (JI€BOE, IPABOE), MOJIHOE.
Omneparust neneHus.

S3pik SQL: cTpykTypa 3ampocoB Ha sizbike SQL, CBSI3b C pEISIMOHHON anreOpoi, CBS3b C
PEJIILIMOHHBIM HCYMCIICHHEM Ha KopTexxax. Pabora ¢ orcyrcTByromumu 3HaueHussMu (NULL).
NULL 1ipu orpannyenun. NULL nipu coenuHeHuH.

Bnoxxennsie 3anpocsl B si3bike SQL.

Hasnauenue u pynkuuu cuctemsl ynpanienus 6azamu qaHabix (CYB/).

Pensmmonnsie CYB/I.

[loHATHS: TMpOrpaMMHON CHCTEMBI, MPOrpamMMbl, MPOrpaMMHOro oOecrieueHus. JKU3HEHHBIN
LIMKJI TPOTPAMMHOM CUCTEMBI. DTallbl.

Mopenu pa3paboTKu TPOrPaMMHBIX CUCTEM: KilaccuuKalys, 001acTH MPUMEHUMOCTH.
Kackannast Mozienb pa3pabOTKU MPOTrPAMMHBIX CUCTEM.

WtepanionHast Mojieb pa3pabOTKU MPOTPAMMHBIX CUCTEM.

OBOJIIOLIMOHHAS MOJIEIb pa3pabOTKH IPOrPaMMHBIX CUCTEM.

TpeboBanus K MporpaMMHOMY oOecTiedeHHi0. Buibl Tpe6oBaHuUi.

[IpoexTpoBaHuE IPOrpaAMMHBIX CUCTEM. SI3BIKM MOJEIUPOBAHHUS.

SAzeik  UML. JlmarpamMmsl IAKeTOB M JuarpamMmbl  KjiaccoB. JluarpaMMmsl KOOIEpALUH.

HI/IanaMMLI COCTOSTHHUH. HOTaI_II/IFI, Ha3HA4YCHHUC.

TemaTnueckuii 6,10k Ne3.
BBenenue B TEpMHUHOJIOTHIO HMCKYCCTBEHHOTO WHTEIEKTa. OCHOBHBIE TEPMHUHBI M TOHSTHUS
uckycctBeHHoro unresiekra (M). ®opmanuzoBannbie 1 HepopMaln30BaHHBIE 3a/1a4H.
Mopaenb npobieMHON 00J1acTH 1 0a3a 3HAHUM.
HNuxenepust 3HaHUM U OHTOJIOTUYECKUI MHKUHUPHUHT.
ManurynupoBaHie 3HaHUSIMH, 00pa00TKa 3HAHHIA.
NuTennekTyalbHble CUCTEMBI U UX KIIACCU(UKALIUS.
Cuctemsl, ocHoBaHHbIe Ha 3HaHUAX (CO3), m ux knaccudpukamumsa. Oodmas apxurekrypa CO3,
COCTaB M CTPYKTypa OCHOBHBIX KOMIIOHEHTOB CO3.
OO6mas xapakTepucTika ocHOBHbIX HampasieHuil B UWU. Kpatkas ucropus M. CoBpemeHHbIE

HanpasieHus: GyHIAMEHTAIbHBIX U MPUKIIAJHBIX HccaenoBaHuil B oonactu M.



Crpykrypa HanpaBieHuil WU, cBs3aHHBIX €O 3HAHUSIMU: CTaTUYECKME M JIMHAMHYECKUE
skcnepTtHbie cucteMbl (DC), HWHTEIUIEKTyalbHbIE HAJIOTOBBIE W E€CTECTBEHHO-S3BIKOBBIC
CHUCTEMBbI, HWHTEJUICKTYaJIbHbIE areHThl M MHOTOareHTHbIE CHCTEMbl, WHTETPUPOBAHHbBIC
WHTEJJICKTyallbHbIe CUCTEMbI, WHTEIJICKTyalbHble OO0YyYalollfe CHCTEMbI, OHTOJIOTMYECKUN
WHXUHUPHUHT U ceMaHTHaeckuit Web.

[IpencraBneHne 3HaHUI B MHTEIUIEKTYAJIbHBIX CUCTEMAX. Y POBHU MPE/ICTABICHUS 3HAHUM.
Knaccugukauus mopnenei npexacraBineHust 3HaHui. Jlormueckue mogenu. CeTeBble MOJEIU:
cemaHTHueckue ceTH, ppeimel. [Ipoaykimonnsie Mmonenu. [ uOpumHbIe MOIETH.

HE-daxrops! 3nanuii 1 moaenupoBanue HE-(hakTopoB B MHTEIEKTyalbHBIX cCUCTeMaX. BriOop
(dhopmanu3Ma AJis peICTaBICHHs 3HAaHUI.

Mertoast paboThl co 3HaHUsAMHU. [lomyduenue, CTpyKTypupoBaHue u popMaanu3aius 3HaHUH.
MeToasl mONMydeHHs] 3HAHUM OT OKCIEPTOB, M3 TEKCTOB W 0a3 JaHHBIX: KiIaccH(UKaIus,
OCHOBHBIE XapaKTEPUCTHKHU.

CocraB u OopraHu3anys 3HaHWWA B MHTEJIEKTYaJbHBIX cHUcTeMaX. MeToAbl U CTPAaTEeruy MOUCKA
pelieHnit B CUCTeMax, OCHOBAHHBIX Ha 3HAHUSX.

Mexanusmsl BeiBoja B DC. CtpaTeruu Kak MEXaHU3Mbl yrpaBiieHUs. MeToIbl MOUCKa peleHui
B OC.

ApPXUTEKTYpbI IPUKIAJIHBIX HHTEJJIEKTYAJIbHBIX CUCTEM U UX 3BOJIFOLIMS.

OcHOBHBIE 3Tallbl Pa3BUTUSL APXUTEKTYp MHTEIUIEKTYaJbHBIX cHCTEM. J[Ba mojaxoja K mpoieccy
pelieHus 3ajad: TPAaJULUOHHBIM IyTh pelIeHHs 3a]ad, peLIeHUEe 3aJad Ha OCHOBE
WHTEJJIEKTyallbHOTO HHTepdeiica.

DBOJNIOIUS OCHOBHBIX IieNiell pa3pabOoTUYMKOB MHTEIUIEKTyalbHBIX cHucTeM. Kiaccudukanus
MPUKJIIAIHBIX NHTEJUIEKTYAJIbHBIX CUCTEM.

Oco0eHHOCTH aPXUTEKTYP CTATUYECKUX U JUHAMUYECKUX WHTEIUICKTYAIbHBIX CHCTEM.

OCHOBBI TIOCTPOEHUSI TPAJULMOHHBIX AKCHEPTHbIX cucteM. Hasnauenue OC. dopmaiibHble
OCHOBBI TPOIYKIHOHHBIX DC.

ApXHUTEKTypa cTaTndeckux U guHamudeckux DC. MeTomonoruu u 3tansl pazpadbotku IC.
Knaccudukanus nactpymentansubix cpeacts (MC) ansa noctpoenus IC.

Ocob6ennoctu unrerpupoBanHbix IC. Ocobennoctu ooyyaromux IC.

OCHOBBI NIOCTPOECHUS UHTEJUIEKTYAJbHBIX TUAJIOTOBBIX CUCTEM.

OOmeHne B MHTEUIEKTyalbHBIX CHUCTEMax: OCHOBHBIE MOHATUS M ompeseneHus. Mopenb
oOLIeHHUS.

[IpencraBnenue TMHrBUCTUYECKUX 3HaHUH. [loHMMaHNe TeKCTOB Ha ecTecTBEHHOM si3bike (EST).

Mertoasl aHaIK3a 1 HUHTCPIIpETAlU CJIOB, HpCI[J'IO)KCHI/Iﬁ " TCKCTOB.



Wntennekryanenble  auanorosblie cucteMbl (MJIC) u  ecTecTBEHHO-A3BIKOBBIE CHUCTEMBI:
KJ1accu(uKaluy, OCHOBHBIE XapakTepucTuku. bazosas apxurextypa MJIC.

OCHOBBI TIOCTPOEHMSI AUHAMMYECKUX HWHTEIUIEKTYaJIbHBIX cuUCTeM. (OCHOBHbBIE IOHATHS U
omnpenenenus. Kiaccudukanus AMHaAMUYECKUX HHTEIUIEKTYalIbHBIX CUCTEM.

Metoabl MoJenUpoBaHUs BHEIHEro wmupa. OCOOEHHOCTM NPUMEHEHUS HMHMTALMOHHOI'O
MOJIETUPOBAHUS CIOKHBIX TUCKPETHBIX CUCTEM.

ApXUTEKTYpbl TUHAMUYECKUX HHTETPUPOBAHHBIX IKCIEPTHBIX CUCTEM.

Apxutektypbl MHoroareHTHoIx cucreM (MAC). OHTOJNOIMH M OHTOJOTMYECKHUE CHCTEMBI.
Oco6eHHOCTH IPOEKTUPOBAHUS U peanu3anuu arenToB 1 MAC.

MeTo10510THS ¥ TEXHOJIOTHS TOCTPOCHUSI MHTEIIEKTYalIbHBIX CUCTEM.

CucreMHbIi aHanu3 NpoOIeMHON 00J1aCTH Ha MPUMEHUMOCTb TEXHOJIOTUU CUCTEM, OCHOBAHHBIX
Ha 3HaHUAX. BeiOop hopmanu3ma ju1st mpeacTaBieHus 3HaHUi. BoI00p «uieanbHbBIX)» 3KCIIEPTOB
U MHXXEHEPOB IO 3HAHUSAM. BpIOOp MHCTpYMEHTaJIbHBIX CpelCcTB. BbIOOp TexHOIOrUN cO3IaHMs
VHTEJJICKTYaJIBHBIX CUCTEM.

WNHcTpyMeHTallbHbIE CpeAcTBa AJIi MOCTPOCHUS TNPUKIAJAHBIX HMHTEJUIEKTYalbHBIX CHCTEM.
Knaccuduxanus UC.

S3biku  mporpammupoBanus g MM u g3piku  npencrtaBieHus 3HaHWM. Jlormueckoe u
(GyHKIMOHAIBHOE NporpaMMupoBaHue. MIHcTpyMeHTanbHble nakeTs s M.
WorkBench-cuctemsr.

MeTto10510rUH CO3AaHUS U MOJIEIH JKU3HEHHOT'O LIMKJIA HHTEIJIEKTYaJIbHBIX CUCTEM.

[Ipumepbl HMHCTPYMEHTAJbHBIX KOMIUIEKCOB U1 CO3[aHUsl HMHTErPUPOBAHHBIX 9C wu

AUHAMHUYCCKUX UHTCIICKTYAJIbHBIX CUCTCM.
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o0pa3oBaTeIbHOH NpPOrpamMme

«XeMOHuH(pOpPMATHKA U BEIYHCIUTEIbHAST OMOXUMMA»

TemaTnueckunid 010K 1

1.

[TonsiTue ciy4aifHOrO cOOBITUS (PJIEMEHTapHOE, CI0KHOE, HEBO3MOXKHOE, IOCTOBEPHOE).
Anrebpanueckne omneparuu Hanx coObitusiMu. [lomHas rpynma coOwituii. Dopmynna
noysiHOM  BeposTHocTH. Popmyna baiieca. @opMyiIHpoBKa M JA0Ka3aTeNbCTBO.
Nnmroctpanus Ha npumepax.

[Tonstue cinyyvaitHoi BennuuHbl. Onpeaenenne. OyHKIUSA pacipeesieHus] BEPOSITHOCTEN
CIy4yallHOM BEJIMYMHBI, OINpeleJeHue U cBoilcTBa. IlnoTHOCTE pacmpeneneHus
BEPOATHOCTEN  CKaJsipHOM  cliyyalHOM  BenuuuHbl.  OmnpenesieHue,  CBOMCTBA,
MEXaHUYeCKass HUHTeprperanus. YuCIoBbIE XapaKTEPUCTUKH CKAIAPHOM CIyd4allHOM
BEJIMYUHBI.

Crnyuaiiable BeKTOpbI. [IIOTHOCTE pacnpeneneHuss BepOsITHOCTEM CIlydalHOrO BEKTOpa
HEMPEephIBHOrO TUIA. He3aBUCMMOCTh KOMITOHEHTOB CIIy4ailHOTro BekTopa. OnpeaeseHue
I pactpeleseHnid HENpPEepPbIBHOTO M JUCKPETHOTO THIIOB. Y CIIOBHBIE CIy4YailHbIE
BEJIMYMHBI U PACIIPEIEIICHUs BEPOSATHOCTEN.

CpolicTBa 0ONEPATOPOB BBIYMCIEHUS MAaTEMaTHYECKOIO OXHAAHHUA M AUCIEPCUH
NPUMEHUTEIBHO K BEKTOPHBIM CIIy4allHbIM BEJIMYMHAM M HUX KOMIIOHEHTaM.
KoBapuanoHHslii 1 KOppEISIUOHHBIII MOMEHTHI clydyalHbIX BenuuuH. OmnpejeneHue,
(hopMyIIBI 17151 BBIYMCIICHUS, CBOMCTBA. KOBapuamoHHas U KOppessIIMOHHAs MaTPHIIBI.
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Pacnpenenenuss BepOATHOCTEH, HCMOJIb3yEMblE B MATEMaTUYECKOW CTATHCTHKE: XH-
kBajgpar, CreiogeHTta, @umepa. Omnpenenenuss u cpoiicTBa. CBA3b € HOPMaJIbHBIM
pacnpenenenueM. llapamerpbl pacnpeneiieHuil, X CTaTUCTHYECKHM CMBbICH. Pacuér
KBaHTWIEH pactpeneseHuii. [IpuMepsl cTaTUCTUK.

[Tonsitne  cimydvaitHoi BbIOOpKH. BbIOOpOYHass COBOKYNHOCTH W TE€HepalbHas
coBOKyNHOCTb.  CrocoObl  mpeiacTaBieHHUs  BbIOOPKH:  BAapUAlMOHHBIN s,
CTaTUCTHYECKUH psil, THCTOTPaAMMBbI YacTOT. UWCIIOBBIE XapaKTEPHCTUKUA BBIOOPKH.
CBs3b BBIOOPOUYHBIX XAapAaKTEPUCTHK M YHCIOBBIX XapaKTEPHCTUK HaOIro1aeMoi
CllydailHOW BeJIMYHMHBL. OMIOMpHueckas (yHKIHUS pacnpezeneHus. Bwidopounsie
KBaHTHJIH.

[lonsiTre craTucTUkM ciaydyaiiHOW BbIOOpKH. [loHSATHE TOUEYHON OLIEHKH HEU3BECTHOTO
napaMeTrpa pacrpesieieHuss M peaau3aluud To4euHol oueHku. CocTOSITeNbHOCTD
TOYEYHON OLICHKU. JlOCTaTOYHOE YCIOBHE COCTOATENbHOCTH. HecmeménHocts u
aCHUMIITOTUYECKass HECMEUIEHHOCTb. OD(PQPEKTUBHOCTh TOYEYHOM OIeHKH. [Ipumepsl
TOYEUYHBIX OLEHOK, PACUET UX CBOICTB.

Meroasl OTy4eHUsI TOYEYHBIX OLICHOK. METO T ITOACTAaHOBKY M METOJI MOMEHTOB. MeTot
MaKCUMAaJIbHOTO TpaBaononoous. OyHKIHs MpaBaonogo0us, €€ CTAaTUCTUYECKUH CMBICI.
CpoiictBa MM-ouenok u MIlI-onieHok. Ilpumepsl Nnosy4eHHs TOYEUHBIX OLEHOK IIO
METOJIy MOMEHTOB U METOJIy MAKCUMAaJIbHOTO MPaBIOMOA00US.

[loHsiTHE OBEPUTENBHOIO MHTEPBAIA JJIsi HEU3BECTHOI'O IapaMeTpa paclpeleieHUs.
Peanmm3anuss noBepuTENBHOrO HMHTEpBasia. JloBEpUTENbHAST BEPOSTHOCTH M YPOBEHb
3HAYMMOCTH. J[BYCTOPOHHHE M OJHOCTOPOHHHUE JIOBEpUTEIbHbIE MHTEpBaibl. [loHATHE
LEHTPaJIbHONW CTATUCTHKU. AJITOPUTM IOCTPOECHMS JIOBEPUTEIBHOIO HMHTEpBaja Ha
OCHOBE IIEHTPAJIbHON CTATUCTUKH.

[Tonstne crarucTuuecko rumote3bl. Bunbl tumorte3. Ilpumepsl (comeprxaTenbHBIC
MIOCTAHOBKH 3aJa4 U (OPMYJIHPOBKM OCHOBHOM U anbTepHaTHBHON rumnote3). [IpoBepka
CTaTUCTUYECKOM rumote3pl. OOmas mnocraHoBka 3axaud. CTaTHUCTHKA KpUTEpHs.
[Ipuniun moctpoeHust, TpeOOBaHUS K CBOMCTBAM CTAaTUCTHKU KpuTepus, rpadudeckas
wtrocTpanus. O61acTb JOMyCTUMBIX 3HAYCHUH U KpUTHYECKas 001acTh AJIs CTATUCTUKU
KpUTepHusi. YPOBEHb 3HAYUMOCTH. THUIBI KPUTHYECKUX O0O0JIACTEH, WLTIOCTpalvs Ha
pHCcyHKe. Y paBHEHHS JJIs pacyeTa KpUTHYECKUX TOUeK. XapakrepucTuka p-value.
Cratuctuueckue Mojenu. JleTepMHUHHUpPOBAHHBIE U CTOXACTUYECKHE  MOJEIH.
Perpeccuonnsie mopenu. ONTUManpHOCTH  perpeccMOHHONM  mognenu. Kpurepuit
ontuManbHOCTH. OIleHKAa KadecTBa pPerpecCMOoHHON Mojenu. OOydaromias U TeCToBas
BbIOOpKH. [IpobieMa «nepeoOydeHus» MOICIIH.

3amaun perpeccMOHHOro aHaiu3a. llocTaHOBKa 3amayu  OLEHUBAHHUS IapaMETPOB
perpecCuoHHOM Mojaenu. Meron HauMmeHbIIMX KBagpaToB. IIpocreiimas smHeWHas
perpeccuoHHass Mojeib. Pacuér TodeuHBIX OLEHOK mapaMeTpoB Moxenu. CpoiicTBa
MHK-onieHOK pocTeien TMHEUHOW PErpeCCUOHHON MOIEIH.

DneMeHThl MaTpU4HON anreOpsl: CrokeHue MaTpull; YMHOXeHHEe matpuil;, JleneHue
MmaTpull; CTENeHn U KOPHU MaTpull; MaTpruyHble OJIMHOMBI; Y paBHEHUE HAaUMEHBIIIETO;
CrnenuanpHple  MaTpunbl; Martpuna Tpanchopmarnmy; KoMmIiulekcHble  MaTpUIBI;
JIuHeliHble HEOTHOPOAHbIE YpaBHEHHUS; MaTpuyHasi MHBEPCUS U JUArOHAIMN3ALIMS
Marematnueckass MOJI€JIb UICKYCCTBEHHOTO HEMpOHA. AKTHUBAllMOHHBIE XapaKTEPUCTHKHU
HEHpOHOB. HelpoHHBIE ceTH NpsAMOro paclnpocTpaHeHus. MaremaTudeckas MOJIEIb
MHOT'0CJIOIHOM HelpoHHOM ceTH. [locTaHoBKa 3a1aun 00y4YeHMS.



15. O6yueHue HEMPOHHOM CeTH Kak 3ajjaua onTuMu3aui. ONTUMHU3UPYyEMbIE TIepeMEHHbBIE U

neneBast ¢QyHkuus. Pacu€r rpanuenta kputepuss oO0yuyeHus. Meroa oOpaTHOTrO
pacnpoctpanenus omuoOku. [TpocToil rpagueHTHBIN METOI.

TemaTuyeckuid 010K 2

1.

1.

BouruucanreabHas XUMUS

MonekynsgpHasi MexaHuka. ba3zoBble moHATHSA: ['apMOHWMYECKUH OCHWILIATOp; 3ajada
IBYX Macc; MHOTOaTOMHBIE MOJEKYJbl; MOJEKyIsipHas MEXaHUKa; DTHIEH: MPOOHBIHI
3amyck; ['eomeTpusa Mansix Mosiekyn; [lapamerpuzanus; YpaBHenue sHeprur; CyMMBbI B
YPaBHEHUHU DHEPTUU: PEKUMBI JBUKCHUS

MonexynsipHo-opOuTanpHass Teopust Xrokkensa. CoOcTBeHHbIC 3HauYeHUs: TOYHBIC
pemienus ypaBHeHus Ilpenunrepa; [Ipubnmxennele pemenus; Merton XIokens;
OxuraeMoe 3HAYeHHE OHHEPruM: BapualMOHHBIA Meron; Teopuss XIOKkens U
npubmmkenne LCAO; HaxoxneHne coOCTBEHHBIX 3HAYEHUN MyTEM JHMArOHATH3AIINH,
Martpuuisl Bpamienus; Meron Sko0u;

Martpuna kak omepatop; Matpuna kosddunuentoB Xiokkens; I[lnoTHocTh 3apsina;
Junonbable MOMeHTHI; [lopsnku cBsazeit; DHeprus Aenokanusanuu; MHaaeke cBoOo HON
BaJIEHTHOCTH; Pe30oHaHCHBIE (cTaOWIM3MpyOIIME) BHepruu; PacimimpeHHas Teopus
XIOKKelst — MeTol Yuianaa u Meto Xopdmana

Crpoenue BemectBa: KpaTkas uctopuueckas cupaBka; Teopus XUMHUYECKOTO CTPOEHUS
A. M. bytnepoBa; CtpykrypHas uzomepusi; I[IpoctpanctBenHas uzomepusi; OCHOBHBIE
XapaKTepUCTHUKU T€OMETPUUECKON KOH(UTYpAIIUN MOJIEKYJI.

OcCHOBBI  BBHIUMCIHUTENbHOW Omoxumuu: CTaTUCTHYECKHH aHanu3 OHOXUMHUYECKUX
JaHHbIX; AHanM3 OHOXMMHMYECKMX JAHHBIX C TIOMOUIbIO 3JIEKTPOHHBIX TaOJIHII,
VYmpaBneHne OMOXMMHYECKUMHU JaHHBIMH C TIOMOINBIO MPOrpaMMbI 0a3bl JIaHHBIX.
NuTepuer-pecypcebl Ouoxumuyeckoro npodus; M3sineuenue 0a3 JaHHBIX.

OO0mas 1 HeopraHu4ecKasi XUuMHst

[lepuonuueckuii  3akoH.  Ctpoenue  Ilepumogmueckoit  cuctembl.  OCHOBHBIE
3aKOHOMCPHOCTH B UM3MCHCHHUU CBOHCTB DIJIEMEHTOB IIO I'pynmaM W 1€puojaam,
TuaroHaibHOe ¢xo/cTBO. OcobenHocTH s, p, d u f anemenTtoB. [lonoxeHne s-371€MEHTOB
B [lepuonnyeckoil cucteme, 0COOCHHOCTH JIEKTPOHHOUN KOH(pUTyparuu. XapaKTepHbIe
CTETIeHH OKUCJICHHUS.

[Tonoxenue p-snemeHTtoB B llepuommueckoii cucreme. OCOOCHHOCTH AJICKTPOHHOMN
KoHurypauu. Metamisl 1 HeMeTauibl. XapakTepHble CTENEHU OKUCICHUSI, KUCIOTHO-
OCHOBHBbBIC u OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIC CBOMCTBa OCHOBHBbIX KJIaCCOB
COEIMHEHUM.

[Tonoxxenue d-anmementoB B Ilepumommyeckoii cucreme. DIEKTPOHHOE CTPOCHHE U
OCHOBHBIC CTCIICHU OKHUCJICHUA. Komimiekcrr d-amemMeHTOB: O6HII/I€ IIOHATHA,
HOMEHKJIaTypa, u3zomepus. [lomoxkenue f-anemenToB B [lepmomudeckoii cucrteme,
0COOCHHOCTH 2JIEKTPOHHOUW KOH(UTYpaIu. XapaKTEepHbBIE CTETICHU OKUCIICHUSI.
OcHOBHBIE METOJBI Pa3JENCHHs] U OYHCTKH BEIIECTB. DIEMEHTHl U UX NMPUMEHEHHE B
NPOMBIIUIEHHOCTH U TexHUKe. [IpencraBienre o GMOIOrHYecKoi POIH JIEMEHTOB U UX
TOKCHUYHOCTH.



5.

1.

Kucnotrno-ocHoBHOe paBHOBecue. Pa3Butue mpejcTaBieHUid 0 KUCIOTaX U OCHOBAHUSX.
Hcnonp3oBanne NpOTOJUTHYECKOW TEOPUM JJISI ONMCAHUS PAaBHOBECHH B pacTBOpax M
pacruiaBax KHCJIOT W OcHoBaHuMi. CBOWCTBA pacTBOpHTENCH; WX KIacCUPUKAIUS.
KoHcTanTsl kuca0THOCTH W OCHOBHOCTU. bydepHnbie pactBopsl. Pacuer pH pactBOpoB
CWJIbHBIX U Ca0bIX KHCIOT U OCHOBAaHUH, aM(OJIUTOB, CMECEil KUCIOT WK OCHOBAaHMUM,
Oydepubix cmeceir. [lpumepbl OpraHMYecKHMX KHUCIOT W OCHOBAaHMNA. AMUHBI Kak
OCHOBAHHSA U HYKJICO(DUIIBIL.

OCHOBBI OPraHu4ecKOi XUMHH

Opranuueckass XMMHUS U €€ MECTO CpeAM JPYruX XUMHUYECKUX JUCIUIUINH, CBS3b C
apyrumu Haykamu. Opranudeckue coefauHeHuss B npupozae. CoctaB U cTpoeHuHe
opranuueckux coeauHeHuil. CtpykrypHble ¢opmynsl. ['omonorus. U3omepus.
[IpyuHIMIIBI pallMOHAIBHON HOMEHKJIATYpbl U 3aMecTUTeNbHON HOMeHkIaTypbl MIOITAK.
KnaccudukannoHusle Mpu3HaKu OpraHUYEeCKUX COeIMHEHUHN — (yHKIIMOHAIbHAS IpyIna
U CTPOEHHUE YIJEPOJHOTO CKeneTa. THIbl XUMHYECKHUX CBSI3€d B OPraHUYECKUX
coenuHeHusaX. Dusnueckue XapakTEpUCTUKU CBSI3€H: 3HEPrus, IJIUHA, IOJISPHOCTD,
nojsipuzyemMoctb. [uOpuamsanus atoma yriaepoja. KoBaleHTHblE S- U p-CBSI3M.
ApomatnuHocTs. [IpaBuno Xrokkens. PezonaHc.

B3aumHoe  BiMsHME ~ aTOMOB B MOJIEKYJaX  OpPraHMYECKUX  COEAMHEHHUH.
[IpocTpancTBennsie U 3nekTpoHHBIE (G dekThr. [lomspHocTh CBsi3U. VHIYKTHBHBIHA
spdext. Me3zomepHblid 3 deKT. DNEeKTPOHOIOHOPHBIE U BIEKTPOHOAKIEHTOPHBIE
3aMeCTUTeNN. BHyTpH- M MEXMOJIEKYJISpHbIE B3aMMOJEHUCTBUS B OPraHUYECKHX
COEIMHEHUSIX (JOHOPHO-aKIENTOPHBIE B3aUMOICHCTBUS, BOJAOPOHBIC CBS3H).

OcHOBHbIE TOHATHS CTEepeoXuMHM. JlBa TUHa MPOCTPAHCTBEHHON H30MEpHH:
MacTepeoOMepusi U SHAHTHOMEpHs. XHUPAJIbHOCTb, YCJIOBMS ISl €€ BO3HUKHOBEHMS.
OnTHueckasi aKTUBHOCTb COEJUHEHUM C XHUPAJIbHBIMM MOJIEKYJIaMH. OHAHTHOMEDHI,
pariematbl. CrnocoObl  M300pa’keHUsT  MPOCTPAHCTBEHHOTO  CTPOCHHUS  MOJIEKYI:
KJIMHOOOpasHble mpoekmuu, hopmyiasl HetomeHna u npoekiuonnsie Gopmynsl Ourrepa,
npasuiia paboThl C HUMHU.

MexaHusmbl OpraHuyeckux peakuuid. IloHsaTME O DIIPOMEXYTOUHBIX YacTHLAX,
NEPEeXOAHOM COCTOSIHUM, SHEPreTHYecKoM Mpo(duie peakluud U €€ IHEPreTHUECKOM
OanaHce. Kunernueckuit u TEPMOJIMHAMUYECKUI KOHTPOJIb peaKkimii.
[IpocTpaHcTBEHHBIN aCIIeKT [IPOTEKaHUs OpraHN4eCKUX peakuuii:
JIMACTEPEOCENICKTUBHbBIE U SHAHTUOCENEKTUBHBIE peakuu. [IpuHINI )KECTKUX U MATKUX
kucsoT ¥ ocHoBanuii QKMKO).

Monocaxapuabl. Knaccudukanus u crepeoxumus. TeTpo3bl, MEHTO3bl M TE€KCO3BI.
Anbio3bl U KeTo3bl. CTepeoxumusi anpao3 B npoekuusx dumepa u Xeyopcea. ['moko3a.
[{uknuyeckue moiyaneTadbHble (OPMBI TJIIOKO3bI: TJIIOKOMUPAHO3bl U (DypaHO3bI.
AnHoMmepbl. AHOMEpHBIH 3¢ dekT. MyTaporarus.

Anbda-aMUHOKHCTOTHL. [IOHATHE 0 3aMEHUMBIX U He3aMEHUMBIX aMHUHOKHCIoTax. D u L
koHurypamus. CrnocoObl momydeHuss amMuHOKHUCIOT. [lentuaHas cBs3b. [lepBuunas
CTpYKTypa Oelka.

Jlumuger. OOmme cBoiicTBa W Kiaccudukanusa. [numepuH Kak MPOXUPAIBHOE
COEJIMHEHHUE.
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MouJiexyasipHasi 0M0J10THS

1.

10.

11.

12.

13.

14.

Crpykrypa JHK: nmepBuunas u Oomnee Bbicokue mopsakd. CTpoeHHE MypPUHOBBIX M
NUPUMUAUHOBBIX ~ HyKJIeoTHAOB. IlpaBuno  kommiementapHoctu.  dusnueckue
napaMmeTpsl 0OajaHca KECTKOCTU-TMOKOCTH Jyrjiekca. HekaHOHWYecKHe CTPYKTYpbI
JHK: Tpumnekcel 1 KBaApyIUIEKCHI.

Oyuknuu JJHK: pons B HacnencrsenHoctu. Onpenenenue nouatus “ren”’. U3meHenus
HYKJICOTUJTHOW mnocnenoBaresnbHocTd JJHK m ux BUAbL: MyTauuu, IeJ€HUH, UWHCEPLUU.
Ponp IHK B ¢u3nonoruu KJieTku: OTBEThl HA BHEIIHHUE CTUMYJIBL.

Crpykrypa PHK: nepBuunas u 6omnee Boicokue nmopsaku. Buast PHK: nadopmanmonnas,
TPAHCIIOPTHAS.

Cunre3 PHK: noustue o mpomoropax u suxaHcepax. PHK-nmonumepassl. Co3peBanue
MEPBUYHOTO TPAHCKPUNTA: CIUVIAICUHT U €r0 HApYyIICHHUS.

MeTtoabl  HCCIENOBAHUS  HYKJIEMHOBBIX  KHCJIOT:  PECTPUKLHMS, 3JeKTpodopes,
CIIEKTPOCKOINYECKHE MOIXOBI.

[lonumepasnas 1enHasi  peakmus: 1elb, MexaHm3M. OrmpeneneHue  MOHSATHUS
“npaiimupoBanue”’. Buapl nonumepas.

Crpykrypa OenkoB. XuMudeckas MpUpoJa MENTUAHON cBs3U. CTpyKTypHbIE OCNKU U
¢dbepmentsl. OO0mMe TPEACTaBICHUS O JOMEHHOW CTPYKType OENKOB M MEXaHU3Max
(hepMEHTaTUBHOIO KaTajau3a.

CrpoeHune OakTepuanbHON U 3yKapUOTHYECKOM KieTKH. CXO0/ACTBa M MPHUHLMIIHAAIbHBIC
oTiinuMs. Pa3mepsl kieTok. XUMUYECKUI COCTaB [IUTOIUIA3MbI U SIpa.

Oprasennbl: MHUTOXOHJPHUHU, JIM30COMBI, SHIOIUIA3MATYECKUUPETUKYIIYM, amnmapar
[onbxu. Kpatkue cBeieHust 0 CTpyKType U QYHKIIHSIX.

Tpancnopt BemecTB MexXay HUTOIIasMon u aapom. Ctpoenue saepHoi nopsl. I[lonsTue
0 CUTHAJIaX SICPHOM JOKAJIH3AIMH y OCITKOB.

Ilepenaua BHyTpHKIETOUHBIX curHanoB. PochopunmrpoBanue u aedochopumpoBaHue:
o011as CTPyKTypa NpOTeUHKHUHA3 U pocdaras.

Buner rubenu kiaeTok: anonrtos, (GpepponTos, mMUponTo3, HeKpo3. MeToabl onpeaeaeHus
MEXaHU3MOB THOETH.

OCOOCHHOCTH OMyXOJIEBBIX KIETOK. [IoHATHE O 3JI0KauYeCTBEHHOH TpaHC(OpMAIUH.
[Ipu3naku TpaHncHOPMUPOBAHHBIX KIETOK.

JlaGopaTopHble >KHBOTHBIE JJIsI H3YyYEHHUs OIyXOJIeH: CHHTE€HHbIE U KCEHOTCHHbIE
CUCTEMbI, IMMYHOAEC(QUIMTHBIE MBIIIH. DTUYECKUE MpaBuiia paboThl ¢ J1a00paTOPHBIMU
YKUBOTHBIMHU.
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