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Bonpocsl K BCTYNUTEIbHOMY UCTIBITAHUIO M0 CTIENHAJIbHON JUCIUIIJIMHE
«HMcKycCcTBeHHBIN HHTE/UIEKT M MAIIMHHOE 00y4YeHue»

1 Maremarnyeckue OCHOBbI MCKYCCTBEHHOI'0 HHTE/UIEKTA

1. Jluneiinble mnpocTpaHcTBa BekTOopoB. CkamspHoe npousBeaeHue. Ilonarue OGasuca u
JTMHEWHOW HEe3aBUCHMOCTH AJIEMEHTOB JIMHEHMHOTO MpocTpaHcTBa. [IpeodpazoBanus 6a3uca.

2. Onmnpenenenune Marpuubl. Onepanuu ¢ MaTpuuamu (YMHOXKEHHME Ha CKaJsp, CIOXKEHHUE,
YMHOKEHHE MAaTpull, TpaHCHOHHMpoBaHHEe MaTpuil). OOpaTHas Marpuia ¥ METOJbl €€ MOJyYCHHS.
@DyHKIMH OT MaTpPHILI.

3. CoOcTBeHHBIE YHCa MATPUIIBl U METOJbI UX MOJYYEHUS. XapaKTePUCTHUIECKUI MOTUHOM.
CBoiicTBa COOCTBEHHBIX YHCENl U COOCTBEHHBIX BEKTOPOB JUIsl CHEUU(PUUYECKHX BHUIOB MAaTpPHUIL
(cMUMMeTpHUHBIE, [T0JIOKUTEIbHO-0NpeeNIEHHbIE). [IoHATHE 00YCIOBIEHHOCTH U €r0 XapaKTEPUCTUKH.

4. TlpouwsBogubie. HeoOxoaumoe u gocTatoyHoe yciaoBue auddepeHIupyeMocTr HyHKIIHH.
Yacrasle nmpousBoanbie. [lonnsnii nuddepentman. [Iponszsoanas u nuddepeHnunan ciioxxHol GyHKINH.

5. TI'paguent ¢ynkuuu. IlpousBognsle nmo HampaieHuto. HeoOxoauMele W JOCTaTOYHBIE
YCIIOBHSL SKCTpeMyMa (DYHKIIMM MHOTHX MEPEMEHHBIX. Y CIIOBHBIE SKCTPEMyMbl. MeTo] MHOKHTEIEH
Jlarpanxa.

6. Heompenenénuslit U omnpenenéHHBI MHTErpall, 1 METOJBl WX BBIUHCICHHs. Teopema o
CpeAHeM U e€ MPaKTUYECKUH cMbIC. Bkl MHOTOMEpHBIX MHTErpasioB (110 00bEMY, 110 OBEPXHOCTH,
u 1p.). Teopema I'aycca-Octporpaackoro.

7. 3amaun annpokcUMauuu (QYHKIMHA (MHTEPHOJSLUSA, SKCTPANOJALMS, NPUOIMKEHUE B
cpenaeM). CrocoObl MOCTPOCHHS HWHTEPHOJSIIMOHHOTO MOJMHOMA. ATMPOKCHMAIMM Ha OCHOBE
OpTOroHajbHbIX 0aszucos. [lonsTHe crulaiiHa.

8. UucneHHple METOIBI ONTUMHU3AIMHM: MeTOABl HBIOTOHA W CeKyIieWd, MeTOJbI
IIOKOOPAMHATHOI'O U IPaJUEHTHOIO CIIyCKa. YIIy4IIEHUE CXOAUMOCTH TPaJIuEHTHBIX METOOB.

9. YwucrneHHble METOABI ONTUMH3AIMH, OCHOBAaHHbBIE HA CIy4YailHBIX 4yuciax. Meron MoHTe-
Kapno, nuHelHbI ciy4ailHbIi MOMCK, METOJ] ONITUMU3ALUN OTKUTOM.

10. IlpssMble W WTEpaAIMOHHBIE METONbI PEIICHUS CHCTEM JIMHEHHBIX anreOpamdecKux
ypaBHeHMHA. MeToabl Il CHCTEM C MaTpHMIlaMH CIHELHANbHOTO BHJAA (JIGHTOYHBIE, TPEYTOJIbHBIE,
MI0JIOKUTETILHO-OTIPEIeNIEHHBIE).

11. Jluneitnble mpocTpaHcTBa GYHKUMH (mpuMepsl). CKalspHOEe NPOU3BEACHUWE M HOpMA.
Oneparopbl Haja JUHEHHBIMU MpocTpaHcTBaMHM (QyHKuMH. DyHkiuoHanbl. COOCTBEHHBbIE YHCIA U
¢byHKIIMU orniepaTopa B pocTpaHcTse Lo.

12. Omnpenenenue BeposSTHOCTH. BeposTHOCTHash MOJIeNb W BEPOSTHOCTHOE MPOCTPAHCTBO.
BeposiTHOCTB ciiyqaifHOTO COOBITHS M METOJIBI €€ CTATUCTUYECKOTO OLEHUBAHUS 110 BBIOOPKE.

13. Mogens ciryyaifHON BeMWYHMHBL. 3aKOH, GYHKIUS, TNIOTHOCTh pacnpeneneHus. KBantumm u
MOMEHTBI pacHpeAeIeHUH, METO/IbI UX CTATUCTUYECKOTO OLIEHUBAHUS 110 BBIOOPKE.

14. BeposITHOCTHBIE U TOJEPAHTHBIE NHTEPBAJIbI: CXO/ICTBA U pa3inyus. [[oHATHS TOUEUHOTO U
MHTEPBAJIILHOTO OlleHuBaHMs. JloBepuTenbHble HHTEpBaibl. HecMerienHble 1 3(h(heKTUBHBIE OLIEHKU

15. [Tapamerpuueckoe OlleHUBaHUE paclpeeleHni ciyyailHoW BeTnYHbL. MeTo MOMEHTOB.
Meton HanOOJBIIEro MpaBIONoOA0OHsS M ero yucieHHas peanuzanus. CriocoObl MPOBEpKH KadecTBa
[apaMeTPUIECKOr0 OLICHUBAHUSI.

16. CraTtuctudeckue rurnoTessl U cTaTuCTHUecKue KpuTepu. OTHOCTOPOHHHE U IBYCTOPOHHHE
kputepun. Kpurepuu cornacus. [lapamerpuueckue kputepun. OmHMOKM MEPBOrO U BTOPOTO PoOJa.
MomHOCTb KpUTEpHUSL.

17. Mopaens MHOTOMEPHOU CiTy4daitHOUM BennmunHbl. COBMECTHBIC U YCIIOBHBIE PACIIPEICIICHHS.
VYciioBHBIE MOMEHTHI pacrpeiesieHHid U UX OLIEHUBaHHE M0 BBIOOpKe. MHOrOMEpHOE pacrpeieieHne
l"aycca u ero cBolicTsa.

18. Cayuaiinblie nmpoueccsl U BpeMeHHbIe pabl. [lonsTHe crannonapHoctH. KoBapuarroHnHas
(koppensimmonHas ¢ynknus). Teopema Kapynena-JlosBa. CrekTpaibHas IUIOTHOCTh CIYY9alHBIX
IIPOLIECCOB.



19. I'padsr. OcHOBHBIE MOHATHSA: OPUEHTHUPOBAHHOCTH Tpada, CTETIEHU BEPIIMHBI, CBI3HOCTb,
neru U 1ukibl (Oinepos, ['amunbronoB). [loarpader m kimku. CriocoObl mpencraBieHus rpada:
MaTpulbl U CIIMCKXY MHIOUACHTHOCTU U CMCXKHOCTH. Baxxubie gacTHEIE CjIydau: OCPCBbs, HAITPABJIICHHBIC
AIMKJINYEeCKHe Tpadbl, IBYI0JIbHBIC TpadBbl.

20. Anroputmbl Ha rpadax. AnropuTmbl o0xoma (moucka Ha) rpadax. OOHapykeHue
KpaTJyaiIiero myTd 1 MUHUMAJIBHOTO IIWKJIa B Tpade. [TocTpoeHre ocToBHOTO iepeBa.

2 MamuHHOe 00y4eHue U pacino3HaBaHue o0pa3oB

21. OCHOBHBIE HOHATUS MAUIMHHOTO o00ydeHus. OTiMyMe MAIIMHHOIO OOy4YeHHs OT
CTaTUCTHKH. MeTo/bl Ha 00y4eHnH ¢ yuuTeneM. MeToapl Ha 00ydeHun 06e3 yuuTels.

22. Iukn oOyuenus. Ilonsatus oOyuwaromeld U TecToBOM BbIOOpKH. OTIOKEHHAs BBIOOpPKA.
Kpocc-panupanus. [lorstus HenooOyuenus u nepeoOyuenus. JunemMma cMenieHus u pa3opoca.

23. IlpenBaputenpHas 0o0paboTKa JaHHBIX B 3aJadax aHalIWM3a:  HOpMalu3alus,
CTaHJapTH3alysi, 0o0pabOTKa NPOMYIIEHHBIX 3HaueHWH. CrocoObl MONyYeHHs PENpe3eHTATUBHBIX
BBIOOPOK.

24. Tlonatuss  knaccuuKauu ¥ KJIacTepusalmuu.  MeTpudeckne, HepapXUyuecKue,
BEPOSTHOCTHBIE METOJbl Kiaccupukauuu M kiactepuzauuu. OlLieHKa KadyecTBa KJIACCU(PHUKALMU U
kiactepusanuu. CpeacTsa peayn3aliy B BHICOKOYPOBHEBBIX A3bIKaX MPOrpaMMHUPOBAHUS.

25. IlocraHoBKa 3ajauM pacro3HaBaHus oOpa3oB. Knaccuukanus cucteM pacrno3HaBaHMsL.
OOmiee onmcaHme U Ka4ecTBO Kiaccupukaropa. PUck u BeposITHOCTD OmMO0YHON KIaccu(UKAITUH.

26. MeTpuKu KayecTBa ajJrOpPUTMOB MalIMHHOro oOydeHus. OleHKa KayecTBa OOy4YCHMS:
TOYHOCTB, MOJIHOTA, F-Mepa. SIBnenne nepeodyuenus. OOyyaromas u BajJuIallMOHHas OIINOKa.

27. Oumn6ku [ u Il pona. YyBctButensHocTh u M36uparensuocts. ROC kpuBas. IHTErpanbHbIii
MOKa3aTesb MPOrHOCTUYECKOH A dexTuBHOCTH pr3Haka. AHanu3 popmsl ROC kpuBsix. Ananmms ROC
KpUBOW B cilyyae oAHOro OuHapHoro tecra. CpejncTBa peanu3allid B BBICOKOYPOBHEBBIX SI3bIKAX
IIPOrpaMMHUPOBAHUSL.

28. baitecoBckuii kiaccudurarop. MunnMakcHbli kiaccudukarop. Knaccugpukatop Helimana-
[Mupcona. baiiecoBckuil KiaccupuUKaTop Ul TayCCOBCKMX BEKTOPOB IpU3HAKOB. PaccrosiHue
MaxananoOuca. CpescTBa peau3alii B BHICOKOYPOBHEBBIX SI3bIKaX MPOTrPaMMHUPOBAHHUS.

29. Metoapl MamMHHOTO OOYYEeHHs ISl peIIeHHs] 3ajad perpeccuu. THIBl perpeccum.
CriocoObl 3amanHust 1eneBod (YHKIMM B 3ajadye perpeccud. MeToJ] HauMEHbIIHMX KBaJpaToB.
Jloructuueckas perpeccusi. CpeacTBa peajin3alli B BHICOKOYPOBHEBBIX SI3bIKAX IMPOrPaMMHUPOBAHUSI.

30. [lonsatne wucKyccTBeHHOW HeHpoHHOM ceTH. Tunbl HeWpoHHbIX cereil. IlonsiTue
CTOXACTHUYECKOT0 TpaJleHTa st 00yueHus: HelipoHHOU ceTu. MHorocnolinblil nepuentpoH. OyHkuuu
akTuBanMu. OOydyeHHe MHOTOCIOMHOIO TMEepCenTpoHa. AJTOpPUTM OOPAaTHOTO PacHpOCTPAHEHUS
omn6Oku. CpescTBa peann3alui B BBICOKOYPOBHEBBIX SI3bIKaX IPOrPAMMUPOBAHHUS.

31. Ceeprounble HeilpoHHble ceTu. [IpuMeHeHne B 3ajauax aHanu3a n3odpaxenuil. Cpencrsa
peayin3alyy B BHICOKOYPOBHEBBIX SI3bIKAX MPOrpPaMMHUPOBaHUS.

32. Metoapl CHUMXKEHHS pPa3MEPHOCTH JaHHBIX. MeToa TIJIaBHBIX KOMIIOHEHT. Mertoa
KaHOHMYECKUX Koppemsanuii. Mertoasr (akTtopHoro ananmuza. HenuwHelHble METOIBI CHIDKCHHS
pazMepHocTu. CpelIcTBa pealn3alui B BBICOKOYPOBHEBBIX SI3bIKaX IPOrPaMMUPOBAHHUS.

33. [IpuHIUT MOBBIIEHUS pa3MEPHOCTH MTPOCTPAHCTBA. METO]] OTIOPHBIX BEeKTOPOB. [loHsATHE N
cBoictBa snapa. Merox Kernel-Trick. CpenctBa peanu3anud B BBICOKOYPOBHEBBIX — SI3BIKAX
MIPOrpaMMHUPOBAHHUSL.

34. Uepapxuueckas kinactepuzanus. llocTpoeHue chucka peumieHMH M JiepeBa pelieHUi.
Penykuus nepesbeB pemenuil. [lonsitue 63rrunra u OycTuHra Juist [epeBbeB pemeHuil. CiydaiiHbli jec
U Cc1I0co0BI ero nmoctpoeHus. CpesncTBa peaqu3aliy B BHICOKOYPOBHEBBIX S3bIKAaX MPOrPAMMHPOBAHUS.

35. O0ydeHne ¢ moAKperieHneM. MOJIENN areHTOB W OTKJIMKa Cpelbl. 3aaadud, perraeMble
o0yyenueM ¢ mnoakperuieHueMm. CpeacTBa  peanM3allud B BBICOKOYPOBHEBBIX  SI3BIKAX
MIPOrpaMMHUPOBAHHUSL.



36. MeTtoapl MAamIMHHOTO OOYYeHHUs JUIS aHajdu3a TEeKCTOBOM wuHGopmauuu. IlonsTue
smOeanuHra. MeToasl MOCTPOEHHs U UCIOIb30BaHUS dMOEIMHIOB NpH paboTe ¢ TekcToM. CpencTa
peanu3aiiy B BHICOKOYPOBHEBBIX S3BIKAX MPOrPaMMHPOBAHUS.

37. I'padpoBbie BEepOSATHOCTHBICE MOJCIH. MeETOABl CTPYKTYPHOTO OOy4YeHHUS M OOydeHUs
pacripenienieHuil B y3/ax rpadoBBIX BEPOSTHOCTHBIX Mojeneil. Tumbl rpadoBBIX BEepOSTHOCTHBIX
Mojened. Mepbl KauecTBa M IelieBble (DYHKLUMHU, NpUMEHseMble Npud OOydyeHMH TIpadoBbIX
BEPOSTHOCTHBIX Mojienieil. CpeAcTBa pean3alny B BBICOKOYPOBHEBBIX S3bIKaX MPOTPaMMHUPOBAHHUS.

38. I'enepatuBHBIE METOJbl MALIMHHOTO OOyuyeHMs. I['eHepaTHBHO-COCTSA3AaTEIbHBIE CETH.
Bapuanmonnsie aBTOKOAMPOBUIMKH. baiiecoBckue ceru. Ilpuniumsl pa®oThl, OIEHKAa KadyecTBa.
CpencTBa peanu3aliy B BBICOKOYPOBHEBBIX SI3bIKaX MPOrPaMMHUPOBAHUS.

39. ABromarmueckas kinaccupukamus. Ilonarme kiactepa. AJNTOPUTM MaKCUMHHHOTO
paccTosiHMA Ui BbIABIEHMsT kiactepoB. AuroputM K BHyTpurpynmoBbix cpeaHux. Ilouck
3aBHCUMOCTEH B JAaHHBIX. ACCOLIMATHUBHBIC MPaBUIIA.

40. 3ajaun M MeTOJbl aHajM3a TEKCTOBBIX JaHHBIX. TeMaTuueckas Kareropusanus,
KJIacTepu3anus JOKYMEHTOB, aHAJIN3 MHEHUH, HH(OPMAIIMOHHBII IMOMCK, MAIIMHHBIN IEPEBO/.
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BO]’[pOCBI K BCTYIUTECJIbHOMY UCNIBITAHUIO 11O cnenuaJbLHON ANCIUILINHE
«MaremMaTH4yecKoe MOJACIHPOBAHUEC, YUCICHHBIC METOABI U KOMIVIEKCHI ITPOrpamMmM»

1 Maremaruuyeckoe MojeJIMPOBaHUE

1. Maremaruueckoe MOJEIMPOBAHUE M IPOLECC CO3AAHUSA MATEMaTHUYECKOM MOJEINH.
OcHOBHBIE 3Talbl MAaTEMAaTUYECKOTO MOJEIMPOBAHUA: 1) MOCTPOEHHE MATEMaTUYECKOW MOJENH; 2)
IIOCTAHOBKA, MCCIIEJIOBAHUE U DPELIEHHE COOTBETCTBYIOILEH BBIUMCIMTENBHON 3aj1aud; 3) mpoBepka
KayecTBa (aJeKBaTHOCTH) MOJIETTH HAa IPAKTUKE U MOAN(DUKALIUS MOACIIH.

2. Teopus MOAEIMPOBAHUS CIOXKHBIX cuCTeM. OCHOBHBIE MOHATHS TEOPUU MOJECIUPOBAHMS
CIIO)KHBIX CHCTEM; KJIacCH(UKAIUs BHUAOB MOJCITUPOBAHMS;, HMMHUTAIIMOHHBIE MOJEIH CHCTEM;
IUIAHUPOBAHUE HMHUTALMOHHBIX HKCIEPUMEHTOB C MOJCIISIMA CHCTEM; KOHLIENTYaJIbHbIE MOJIEIN
CUCTEM; IPUHIMIIBI IOCTPOEHUS MOJIEIUPYIOIINX AJITOPUTMOB;

3. OcCHOBHblE MpPHUHLUIBI MaTeMaTHYECKOro MOJENUpoBaHUsA. Buiael MaTemaTHueckux
Mozeneil. Obnactu npumeHenus. KomnbrorepHoe U MMHUTALIMOHHOE MojienupoBaHue. Metogomorus
MMUTAMOHHOTO MoJenupoBanus. CTaTHCTUYECKOE MOJIENMPOBaHUE cucTeM Ha DOBM.

4. JluneliHas anreOpa U CUCTEMbI JUHEHHBIX alredpandyeckux ypaBHeHUNH. MeTo bl perieHus
CHCTEM JIMHEHHBIX alredpandeckux ypaBHeHuH. JInHeiHble omneparopbl. MaTpuuHble pa3ioKeHUs.
JIuneiinble OOBIKHOBEHHBIC AU (epeHIaTbHbIC YPABHEHHUS U CUCTEMBI.

5. CoOcTBeHHbIE YKCa MAaTPULbl U METO/bI UX MOJIY4YEHUs. XapaKTepUCTUUECKUHN MOJUHOM.
CBoiicTBa COOCTBEHHBIX YHCENl U COOCTBEHHBIX BEKTOPOB [UIA CIEHU(PUYECKUX BHUIOB MaTPHI
(cuMMeTpuUHBbIe, TOJ0XKUTENbHO-0npeaAeaéHHbIe). [IoHsTHEe 00YCIOBICHHOCTH U €0 XapaKTePUCTUKH.

6. MaremaTnueckoe MporpaMMHpoBaHWe. THIBI  SKCTPEeMyMOB  (YHKIMA  MHOTHX
IIEPEMEHHBIX, YCIOBHS JIOKAJIBHOIO dKCTpEMyMa, METOJ MHOkuTenel Jlarpanka. 3agauu JTMHEHHOTO
nporpaMMupoBaHus. OCHOBHbIE IPUHLIUIIBI CUMIUIEKC-METOAA.

7. CnyuaiiHple  BeqMuMHBL.  PacmpesneneHue — JUCKPETHBIX — CIOy4YalHBIX  BEJIUYUH.
XapakTepucTuku pacnpeaeneHuil. OCHOBHBIE 3aKOHBI PAaCIpeleleHMs] HENPEPHIBHBIX CIIydyalHBIX
BeIMYMH. ['eHepanbHas COBOKYNMHOCTh. CTaTucTHyeckast BIOOpKa. Penpe3eHTaTuBHOCTh BEIOOPKHU.

8. Mopens MHOTOMEpHOU CITydaiiHON BenndrHBl. COBMECTHBIC U YCIIOBHBIC PACIIPEICIICHHUS.
VYciioBHBIE MOMEHTHI pacrpesiesieHnid U UX OLIEHUBaHHE M0 BBIOOpKe. MHOrOMEpHOE pacrpe/ieieHne
I'aycca u ero cBolicTsa.

9. ToyeuHble U MHTEPBAJIbHBIE OLEHKM MATEMaTHYECKOrO OKUIAHUS U JAUCHEPCUH. 3aKOH
Oonbimux uucen. lleHTpanbHas npenenbHas TeopeMa. lloHATHE CTAaTUCTUYECKOW THIIOTE3bl U
CTaTHUCTUYECKOT0 KpuTepHsi. OCHOBHBIE NIOHSTHS TEOPUU CTATUCTUYECKUX OLICHOK U CBOMCTBA OLICHOK.

10. Cayuaiinblie mporeccsl M BpeMeHHbIe psaabl. [loHsTre cranmonapHoctu. KoBapuannonHas
(xoppensunonHas ¢yHkuus). Teopema Kapynena-JIosBa. CnekTpaiibHas MJIOTHOCTh CIy4alHBIX
IIPOLIECCOB.

11. bynesa anreOpa. Jloruka Boicka3piBanuil. [loctpoenne JJH® u KH® noruyeckoit pyHkmm.
Jlornka mnpenukaToB mepBoro mnopsaka. Teopema o npenykuuu. Teopema o mnojHOTE. MeToabl
JIOTUYECKOTO BBIBOJIA.

12. T'padpr. OcHOBHBIE MOHATHS: OPUEHTHPOBAHHOCTH Tpada, CTEIIeHN BEPIINHBI, CBI3HOCTD,
nenu W uukiael (Oinepos, 'amunbronoB). Iloarpadgsr u kauku. CriocoObl mpeacTaBieHus rpada:
MaTpPHUILIBI U CITUCKU MHIMIEHTHOCTH ¥ CMEKHOCTU. Ba)kHble yacTHBIE Cllydau: JepeBbs, HalpaBleHHbIE
alMKJINYecKHue Tpadbl, TBY10JIbHBIE TpadBbl.

13. TlonsTHE cHCTEMBI MaccoBOro oOciyxuBaHUsA. CHCTEMBI MacCOBOTO OOCTYKHBAaHHUS C
oTkazamMu. CHCTEMBI MAacCOBOT0 OOCIIy)KHBaHUS 0e3 0TKa30B. IIOTOK 3asfBOK B CHCTEMax MacCOBOTO
oOciyxuBanus. [Ipocreiimmii motok. [ToTok ¢ mepemenHbIM napameTpom. CTaliioHapHbIE TOTOKH.

14. MaremaTtuyeckoe MOJETUPOBAHHE B 337a4ax 00OpaOOTKU M300paKeHUH M KOMIIBIOTEpHOU
onTtuku. YpaBHeHue [enmbmrombiia. KommekcHas ammutyna cBera. [IpeoOpasoBanue Dyphe.
Wuterpan Kupxroga. [lapakcuanbHoe ypaBHeHHE pacnipocTpaneHus csera. [Ipeobpazoanue Openerns.



15. T'ayccoBckue myuku. JlazepHsie Moxbl. Omnrtuyeckas oOpaboTka HH(OpMaIUH.
[IpoctpanctBennbie GunbTpel. Tomorpadus. JudpakiMOHHBIE ONTHYECKHUE AIIEMEHTBHL. METOoIbI
pacdera TUPPaKIIHOHHON ONTHKH.

2 YncjaeHHbIE METOIbI

16. MartemaTnueckoe MOJCIIMPOBAHUE M BBIYMCIUTEIBHBIN SKCIEPUMEHT. YUCIIEHHBIE METOIBI
Kak pa3zesl COBPEMEHHON MaTeMaTUKH. POib KOMIIBIOTEPHO-OPUEHTUPOBAHHBIX YUCIEHHBIX METOJIOB B
HCCIIEA0BAHUH CIIOKHBIX MaTEMAaTUYECKUX MOJEIIEH.

17. BoluncnuTenbHbIE 3a/ayd, METOJbI, aJIrOPUTMbI U HUX OCHOBHBIE XapaKTEPUCTHUKU.
KoppeKkTHOCTb BEIUMCIUTENBHOM 3a7auu. O0YCIOBICHHOCTh BEIYMCIUTEIFHON 3a/1a4.

18. BoruncnutenbHbie METO/IBI. KoppekTHocTh BBIYHMCIIUTEIbHBIX QJITOPUTMOB.
UyBCTBUTEIHHOCTD (YCTOWYMBOCTD) BBIYUCIUTEIBHBIX aITOPUTMOB K OMMOKaM okpyrieHus. [Ipsmoii
1 00paTHBIN aHAJIU3 OMINOOK.

19. DOnemenTsl Teopun mnorpemHocTe. VICTOYHMKM TOTPENIHOCTEH YHCICHHOTO PEIICHHS
3amaun. [lpubmmxkeHHple uucna. AOCONIOTHAS M OTHOCUTENbHAas morpemHocTd. llorpemnoctu
apudmernueckux onepanuii. OCOOEHHOCTH MAIIMHHON apUPMETHKH.

20. Meronpl peuieHUs HENMHEWHBIX anreOpandeckux ypaBHenwid. [locTaHoBka 3amauu u
OCHOBHBIC 3TaIbl pereHust. MeToapl OMceKuu 1 mpoctoi urepanuu. Meroa Herotona.

21. BeluncnurenbHbIE METOAbI JIMHEWHOHN anre6pbl. Hopmbl BexkTOopoB u Matrpuil. [Ipsmbie
Mmeto bl pemienus CJIAY. Urepanuonnsie meroas! penienust CJIAY.

22. Meronbl penieH!s] HEMMHEHHBIX CUCTEM ypaBHEHUI. Metoa npoctoit utepanuu. [Ipunnun
CKMMaIUX oToOpaxenuil. Meron HeroToHa.

23. WrtepalliOHHbIE METOJbI PEIICHUS CHCTEM JIMHEWHBIX YpaBHEHHM, METOJ| MPOCTHIX
urepauuid. CXoquMoCcTh METOJIa M OLleHKa norpeimHoctu. Metop 3eiaens.

24. Teopusa npubnuxenus: ¢pynkuuii. Marepnonsanus ¢yHkiuil. UHTEpnonsuuoHHbIE CIUTalH
¢byakuu. Konewnble u pa3iaenéHHbIe pa3sHOCTH. AmnmpokcuManus (yHKIUH. MeToJ HanMEHBIIHX
KBajipaToB. PaBHOMEpHOE npubnmxeHne GyHKINH.

25. Yucnennoe muddepeHrpoBaHie W WHTErpupoBaHue (GyHKIUNA. POPMYIBI YHUCIEHHOTO
muddepenumpoBanusi. Ksanparypusie Gopmysbl.

26. OpHOmIaroBble W MHOTOIIATOBBIE METOMABI pemieHust 3agaun  Komm. Y CcTOWYHBOCTH,
CXOAMMOCTh W TOYHOCTh. [IpuOnmxkeHHOe UHTerpupoBaHue audGepeHINaTbHBIX YpaBHEHUN C
nomoIbio psaoB Teinopa. MeTon nmocienoBaTenbHbIX MPUOTHKSHHI.

27. Meron Diinepa. CXoAMMOCTh M TOYHOCTh MeToaa DOiinepa. Merton Pynre-Kyrtra.
[Torpemnocts MeTona Pynre-Kytra. [Ipumenenne npaswuiia Pynre.

28. Meronbl pelieHus KpaeBbIX 3a4ay NIl OOBIKHOBEHHBIX AU(QepeHIInanbHbIX ypaBHEHUN
BTOpOoro mopsnka. PasHocTHbii wMeron. OCHOBHBIE TOHATHS TEOPHUU  PA3HOCTHBIX  CXEM.
ATmpokcuMaIus, yCTOMYUBOCTh, CXOUMOCTh. MeTOo/1 IPOTOHKU PELICHHs alredpandecko CUCTEMBI
YPAaBHEHUM.

29. OOmias Teopus Metoaa ceTok ams 3aaad YM®D. OOwsikHOBeHHBIE [[Y. OCHOBHBIE TTOHATUS
TEOPUH PA3HOCTHBIX cxeM. llorpemHocTu 3aMeHbl MepBO U BTOPOW MPOU3BOJHBIX YEPE3 KOHEUHBIE
Pa3HOCTH.

30. PasHocTHBIE CcXeMBbl i1 OObIKHOBeHHOTO JIY. Pa3HOCTHBIE CXeMBI W CXOJIUMOCTD.
Anmpokcumanus AudQepeHnnanbHOl  KpaeBoW 3aJaud  pa3sHOCTHOW cxeMoil. OmpeneneHue
YCTOMYMBOCTH Pa3HOCTHOM cXeMbl. CXOJIMMOCTh KaK CJIEACTBUE AIIPOKCUMAIIUN U YCTOMYUBOCTH.

3 Kommiekcsl nporpamMmm
31. OcHoBHBIE TOHATHS W ompexaencHus komiwiekcoB mporpamm (KIT). Kmaccubukarms

texHosoruit paspaborku KII. SI3biku mporpaMMupoBaHMs BBICOKOIO M HHM3KOro ypoBHs. Ilonsrue
IPaHUIbl MEXAY BBICOKUM U HU3KHM YPOBHEM SI3bIKOB IIPOTPaMMUPOBAHUS.



32. CoBpeMeHHBbIE  CHOCOOBI ~ KOHCTPYMPOBAaHUSI ~ HpPOTpamMM,  OCHOBHBIE  SI3BIKH
MIPOrpaMMHUPOBAHUS: CHUHTAaKCUC, CEMAHTHKA; TUIIBI U CTPYKTYpPbl NAHHBIX; MapaJurMbl U CTUIN
IIPOrpaMMHUPOBAHUSL.

33. MoaynpHOE€ MPOrpaMMHUPOBAHME, MPUHLHUIBI MOAYJIHHOTO MPOrPaMMHUPOBAHMUS, SI3BIKH
MOJYJIBHOTO IporpaMMmupoBaHus. CTpyKTypHOE NpOorpaMMUpOBaHHE€. TEOpeTHYECKHE OCHOBBI
CTPYKTYPHOT'O IPOIPAMMHUPOBAHUS. SI3BIKM CTPYKTYPHOI'O IPOTPAMMHUPOBAHUS.

34. OOBEKTHO-OPUEHTUPOBAHHOE TIporpammMupoBanue. OCHOBHBIC MMOHATHS: KIaCChl, 00OBEKTHI,
MOHATHS HACJIEeOBaHUS CBOMCTB M moiumMopdu3mMa 00BEKTOB. S3bIKM O0OBEKTHO-OPHUEHTUPOBAHHOTO
IIPOrpaMMHUPOBAHUSL.

35. Jlgonunble W TeKcToBbIe (aiibl. OCHOBHBIE TPOIEAYpPhl I paboThl ¢ (aiimaMu:
OTKPBITUE/3aKPBITHE, YTCHHE/3aMNCh, NIEPEMEIIEHUE yKa3aTels, aHaJIM3 Ha MCcuUepriaHue JaHHBIX (Ha
puMepe KOHKPETHOTO aITOPUTMHUYECKOTO SI3bIKA).

36. [lonsTHe AMHAMUYECKUX CTPYKTYp AaHHBIX. Crucku. /lepeBbs. (Ha mpuMepe KOHKPETHOTO
QIITOPUTMHUYECKOTO S3BIKA).

37. Monenu mnapamiensHOro mnporpaMMmupoBaHus. OCHOBHBIE CBOMCTBAa NapajiebHBIX
anroputMoB. OCHOBHBIE 3Talbl Pa3pabOTKU MapajuienbHOM mporpaMmsbl. Jlexkommosunus. Bums
nekomno3unuu. KommyHnukanus. Bujasl KOMMyHUKaLHA.

38. Xapakrepuctuka Oubmuoreku MPIL. bazoBbie ¢ynkiun MPI (MuHMManbHBIA HAOOD).
bubmmoreka MPIL. Opranmzamms npuéma/mepenaynl NaHHBIX MEXIY OTACIbHBIMH IPOLECCAMHU.
Texunonorus OpenMP. Crpaterus noaxona. OnpezneneHue napajieabHol obnactu. Pacnpenenenue
BBIYMCIIEHUM 110 noTokaM. CHHXpOHU3ALIMSL.

39. Ilousartue pacnpeaenéHHOro MPUIOKEHHUS], TPUYUHBI UX co3aHus. [IpUHIUIBI TOCTPOCHHUS
pacnpenenéHHbix cucteM. OCHOBHBIE NApaJurMbl paclpeie’aéHHOro IporpamMmmupoBaHusd. Mojenu
pacnpenenéHHbIXx cucteM. Moenu apXuTeKTypbl pacnpeaen€HHbIX CUCTeM. TOHKNE KIIMEHTHI.

40. Krmaccuyeckne MOAXOIbI B TEOpUH 0a3 MAaHHBIX: ompeneneHue MNOHATHH. OCHOBHBIC
tpeboBanus k b/l u CYBJl. Monenb «CymHOCTb-CBsI3bY». THIBI cBsA3eil. TUmbl 6a3 JaHHBIX.

41. OcHOBHbBIE TIOHATHS PEISIUOHHBIX 0a3 JaHHBIX: TNPEJICTABICHUE CYIIHOCTEH B
pensiuuonnoi b/I. Tumsl kiroyeii. MonenupoBanue CBsi3el «OOUH KO MHOTMM» U «MHOTHE KO MHOTHUMY.

42. Tunsl 3ampocoB. 3ampockl Ha BBIOOpKY maHHBIX. CoenmHenue Tabmmil. Mcmomb3oBanue
arperaTHbIX (yHKIMH B 3anpocax. @yHKIIUN BEIOOpA M COPTUPOBKA B 3arpocax. BioxkeHHbIe 3a1poChl.
3anpocsl Ha cozganue Tabnui. JlobaBinenue, MoaupUKaLMs U yJaleHue 3aucen.

43. Teopust GopMandbHBIX HOPM pEISALHOHHBIX 0a3 naHHbIX. IlepBas HopmanbHas ¢opma:
[lonsiTe OTHONIEHHMS, IOMEHa, 3aluCU. ATOMapHble U HE aTOMapHble 3HaueHus naHHbIX. [lepBas
HopMmalibHas ¢opma. Btopas HopmanbHas ¢opma: NpOCTOM M COCTaBHOM KIHOY OTHOILEHHS.
OyHKIMOHANbHAS W TOJHAas (YHKIMOHAIbHAS 3aBUCUMOCTh. TpeThbst HOpManbHas ¢opma: Ilonsatue
TPaH3UTUBHON 3aBUCUMOCTH. OnpesiesieHne TpeTbel HOpMaTbHON (OPMBI.

44. OOume MoHATUS IKCHEPTHBIX cucteM. [Ipencrasienue u onepupoBaHue 3HaHUSAMH. ba3bl
3HaHMWA. MeToapl JIOTMYECKOro BbIBOAA. IIpyMeHEHME SKCHEPTHBIX CUCTEM I PELIEHUs 3anad
CTPYKTYpPHOT'O CHHTE€3a 00bEKTOB IPOEKTUPOBAHUS.

45. bazoBble npuHIMNbI TexHonmoruit Big Data. Metogonorus ¢opmupoBaHus 3HaAHMH Ha
OCHOBE 0OJIBIINX TaHHBIX. ba3oBble pacnpeenéHHble alrOpUTMBI U MAaTTEPHBI Mapaaurmel MapReduce.
Cuctemusie npuniunsl Hadoop. CpaBuenne ¢ CYB/I.
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KpuTtepun oneHK# 3HaHWI NPETEHAECHTOB HA MOCTYIVICHHE B ACIHPAHTYPY

BerynuTenpHble HCIIBITAHHS 110 CHIEIMATBHOM AUCIUIUTUHE IIPOXOIUT 110 OMIIETaM C BOIPOCAMH.
Kaxnplii Ouner comepXuT mo zaBa Bompoca. VcmbelTaHue MPOBOAATCS B COYETAHUU HMUCbMEHHOW U
ycTHOW (DOpMBI, MpH KOTOPOH TOATOTOBKAa K OTBETY OCYIIECTBISETCS B NUCbMEHHOW (opme Ha
9K3aMEHAllMOHHBIX JIMCTAX, & CaM OTBET Ha BOIPOCHI, [IOCTABJICHHbIE B OMJIETE, U JIONOJIHUTEIbHbIE
BOTIPOCHI KOMUCCHH OCYIIECTBIISIETCS B YCTHOM (hopme.

OneHka OTBETOB IPETEHJCHTOB Ha IOCTYIUICHME B aclMpaHTypy mnposoxutcs no 20-tu
0aJUIbHOM IIKaJIe ¥ BBICTABISIETCS COMIACHO KPUTEPHSIM, IPUBEACHHBIM B TaOIuIIE.

Ouenka, 0a/1bI Kpurepun
Mesnee 10 Her otBera / Hetr monnmanus npenMera
6aJIoB
10 OtBer ¢ TpeMms U Oosiee TPYObIMH OIIMOKaMH, MHOTO HETOYHOCTEH, 3HAHUS

Hecuctemarnyeckue. OTCYTCTBUE MpPaBWIbHON (OPMYITHPOBKA OTBETa Ha
BOIPOC, JIaXe C MOMOUIbIO IPEIoiaBaTes

11 OtBer ¢ naBymMs rpyObIMH OHIMOKaMH, MHOIO HETOYHOCTEH, 3HaHUsA
Hecucremarndeckue. OTCYTCTBHE MPaBHIBHOW (OPMYIMPOBKH OTBETa Ha
BOIIPOC.

12 B nenom mnonoxuTenbHBIH OTBET € HECKOJIBKUMHU HE3HAYUTEIIbHBIMU

olKOKaMu. YMEHHE ¢ IIOMOUIbIO MPENo1aBaTeisi CXeMaTuyHo, HO NMPaBUIIbHO
c(opMyIMpPOBaTh OTBET HA IOCTABJIEHHBINA BOMPOC.

13-14 B nenom xopommii 0TBET ¢ OJHOW - ABYMSI HE3HAYUTEIbHBIMH OIIMOKaMHU,
YMEHUE COMOCTaBUTh TEOPETHYECKHWE 3HAHHUS. YMEHUE MPaBUIBHO
chopMyIHpoBaTh OTBET Ha MOCTaBICHHBIN Bompoc. Bianenue nndopmarueit
KaK MUHUMYM M3 OJTHOTO UICTOYHHKA OCHOBHOM JINTEPATYPHI.

15-16 B nenom mnosHBIA OTBET, JNEMOHCTPUPYIOILIMN YBEPEHHbIE 3HAHUA C
HEKOTOPBIMU HETOYHOCTSAMH, YMEHHUE COMOCTAaBUTh TEOPETHYECKHE 3HAHMS.
CBoboaHoe BiajgeHue nHPpoOpMaluend U3 HeCKOJIbKUX UCTOUHUKOB OCHOBHOMU
JINTEPATYPBI.

17-18 [lonHblli pa3BepHYTHIA OTBET, JIEMOHCTPUPYIOLIUN CUCTEMHBIE 3HAHUSA,
YMEHHE CONOCTAaBUTh TEOPETUYECKHE 3HaHMsi, CBOOOJHOE BiaJCHHE
nH(opmaIuen U3 HECKOJIbKUX HMCTOYHUKOB OCHOBHOW W JOTMOJHHUTEIIBHON
JIUTEPaTypBl.

19-20 [lonHblli pa3BepHYTHIA OTBET, JIEMOHCTPUPYIOLIUN CUCTEMHBIE 3HAHUSA,
YMEHHE CONOCTAaBUTh TEOPETUYECKHE 3HaHUs, CBOOOAHOE BIAJCHUE
nH(popmaImen U3 HECKOJIbKUX HMCTOYHHUKOB OCHOBHOW WM JOTIOJHUTEIHHOU
muteparypsl. WMiumroctpanus OTBETa JONOJHUTENBHBIMU IMPUMEPAMU U3
COOCTBEHHBIX HAOIIOCHUH U JOMOJHUTEIBHBIX HCTOYHUKOB MH(POPMAIIUH.




