Bomnpocsl k rocy1apcTBeHHOMY 3K3aMeHY
Marucrepckasi nporpamMmma
«MHoromacmrabHoe MOJIeJIUPOBAHNE U METOAbI AHAJIN3A JAHHBIX B €CTECTBEHHOHAYYHBIX
HCCJIeJOBAHUAX»
1. O606menHoOe pemenue 3aaaun Jupuxie st ypaBHEHUS BTOPOTO MOPSAKA SJUTMITHYECKOTO THIIA.

2. BapuanmonHast HOCTaHOBKA 33aJja4y Ha COOCTBEHHBIE 3HAYCHUSI CHMMETPHYHOTO

MOJIO’KUTENBHOTO OTIEPATOPHOTO YPaBHEHHS.

3. MeTon KOHEYHBIX JIEMEHTOB ISl OOBIKHOBEHHOTO AN GEPEHIINANTEHOTO YPaBHEHHSI.

4. MeTo KOHEUHBIX DJIIEMEHTOB JUIA 3aa4n 00 U3rude ympyroro opyca.

5. Marpuria )eCcTKOCTH M MaTpPHUIla MaCChl TMHEHHOTO KOHEYHOTO 3JIEMEHTA.

6. Teopema 0 CXOIMMOCTH METOJ[a KOHEUHBIX 3JIEMEHTOB Ha JITHEHHBIX TPEYTOIBHUKAX B CIIydae
ypaBHeHus Ilyaccona.

7. I'pynnoBo# aHanu3 0OBIKHOBEHHBIX TU(PPepeHINATBEHBIX YPaBHEHUH IEPBOTO U BTOPOTO

nopsiKa.

8. 'pynmoBo# ananus 1Jisi ypaBHEHHS TETIIONPOBOJHOCTH.

9. YpaBHeHue Broprepca u ero auHeapu3aIvsl.

10. Meroap! opraHu3anyy napauiebHbIX BEIYUCICHUH MPH CYMIEPKOMIIBIOTEPHOM PELICHUU
CETOYHBIX 3ajau.

11. Mcrionb30BaHue CyEepKOMITBIOTEPOB AJISl pEIICHHS 33124 MOJIEKYJISIPHOTO MOACTHPOBAHUSL.

12. Meroast 3ppeKTUBHON OpraHU3aluy MapaiedbHbIX BEIYUCICHUH Ha TpadUIecKuX MpoIeccopax
13.MHoromacmTaOHbIC IPOIECCH U sBiieHU. O0JIaCTH MPUMEHEHHUSI MHOTOMACIIITA0HOTO MOJICITMPOBAHUS.

14. TeopeTHKO-MHOKECTBEHHBIE OCHOBBI IIOCTPOSHHSI MHOTOMAcIITaOHBIX Mojelielt. O0rias cxema. OCHOBHBIC MTOHSTHUS
W OTpe/ICTICHUSI.

15. OcHOBHBIE TONOXKECHUS KOMITBIOTEPHON peain3allii TEXHOJIOTMH MHOTOMACIIITA0HOTO MOJICITMPOBAHUS.
Jexommosuiust n3ydaemMoro oowrexTa (senenust). [loctpoerre MHOroMacmTabHOM KOMITO3HIIHY.

16. IlocTanoBKa MpsIMBIX 1 OOPAaTHBIX 337a4 MATEMAaTHUECKOTO MOAETUPOBAHU. METOIbI peIIeHUs.

17 .Mepapxus MacmTaboB TBEPAOTEIBHBIX pacieToB. MaciTaOHble YPOBHU: MUKPOCKOIIYECKUH (aTOMHO-
KPUCTAIUTMYECKUH, HAHOPa3MEPHBIH ), ME30YPOBEHB , MAKPOCKOTTMIECKHIA.

18.Mopens HOHHO-aTOMHBIX paanycoB. KBaHTOBO-MeXaHW4YecKas MOJEIb TBEPAOTO Tela.

19.Knaccnveckoe MOJEKYIApHO-TMHAMUYECKOE MOJAETUPOBaHue. UHCIIEHHbIE alrOPUTMBI peleHus 3aaaun M/I-
MO/JIEJIUPOBAHHUS.

20.Knaccuukaiys NOTEHIMATIOB MEKATOMHOTO B3aUMOJICHCTBHS 10 THUITY XMMHYECKOM CBS3H MOJICIUPYEMOT0
MaTepuaia wiu npoiecca. [Ipumeps! norenimanos. KoHcTpynpopanue «ruOKUX OTEHIIMAIOBY.

21. TlocTaHOBKa 33Jla4M U METOJIbI TAPAMETPUICCKON HICHTH(PUKAIIMH TOTCHIIMAIIOB MEKAaTOMHOTO B3aUMO/ICHCTBHS

22. TlpuMepsl ONMCcaHus TEPMOANHAMHYECKOTO COCTOSIHUSI CUCTEMBI. AHCaMOIIi. Dprouyueckast rurnore3a. MeTobl
MomnTe-Kapno

23. JluckpeTHO-311eMEHTHOE MOICITMPOBAHHE.

24 I1akeTsl NPUKIAJIHBIX TPOTPAMM TSI MHOTOMACIITAOHOTO MOIETUPOBAHHS

25. CrnaxxnBaromas NOJIMHOMHAIIEHAS alllPOKCHMAIIHSI.

26. TIpo0Gsema 00yCIIOBIEHHOCTH AMMPOKCHMAIIMOHHBIX MOJICIICH.

27. Metons perynsipuzanuu. L1 u L2 perynspuzanms.

28. CunrynsipHoe paznoxenne Marpuil. [I[puMeHeHne Ut C)KaTHsl JAaHHBIX.

29. Perynspusariysi ¢ UCIOIb30BAHUEM CHHIYJIIPHOTO Pa3JI0KEHUS.

30. CriaxxuBaronue CrijlaiHbl.

31. PobactHas anmnpokcumarius. PoOacTHBIE CTIIaKUBAIOIIME CIUTAWHBI.

32. CriexTpanbHblii aHaau3 JaHHbIX. CIIeKTpaibHbIC IUarpaMMBbl U CIIEKTPOTPaMMBbI.

33. BeiirneTsl ¥ KpaTHOMACIITAOHBIM aHAIU3 JaHHBIX.

34. HenuHeiiHble anmmpoKCUMAaIMOHHbIE MOJIeNH. [IpiMeHeHe METOJOB ONITUMH3AITUY TSl TTapaMeTpUIecKOit
uAeHTH()UKAIIMA MOJIEIICH.

35. BeposiTHOCTHBIE METOJIBI TIPEJICTABIICHHS U aHAIN3a IaHHBIX. MEeTOo/I MAaKCUMAaJIbHOTO ITpaB/ oo 1ooust. Todeunoe u
WHTEPBAJIbHOE OLICHUBAHKE ITAPaMETPOB paclpeaesiCHHUs.
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CrnenyajbHas YacTh

1. Mogens pacnpeneneHHoi 00paboTku JaHHbIX Map-Reduce: uncnennas arperauus aanssix. [Ipumep Ha
HadoopMapReduce uiau Apache Spark.

2. Monuens pactupeneneHHoi o0padboTku nanHbix Map-Reduce: coenunenne Habopo nannbix. [Ipumep Ha
HadoopMapReduce min Apache Spark.

3.  ®unstp biyma ans pacnpeneneHHoit 06padboTku 1aHHbIX. [IpuHIMIT paboThl, OCHOBHBIE TApaMETPHI,
CLICHapUH UCIIOIb30BAHUS.

4. CpaBHEHHE PEISLIUOHHOIO U HEPEISILIMOHHOTO MOAX0/10B K padoTe ¢ faHHbIMU. CAP-Teopema. [Ipumepst
npumeHeHnuss CAP-teopeMsl.

5. Tunet NoSQL 6a3 nannbix. CrieHapuy UCIOJIb30BaHUS U 001aCTH IPUMEHEHHUS.

6. Pemmukarus u mapauar B NoSQL 6a3ax nansbIX. [IpuHImnel paOoThl, ClIeHapHH UCIIOIb30BAHUS,
puMep.

7. T'padoBbie 6a3n1 naHHBIX. OCHOBHBIC TTOHSTHS, CBOMCTBA U 00JIACTH TPUMEHEHUS.

8. OcCHOBHBIEC CBOWCTBA M 00JIACTH MPUMEHEHHUsI 0a3 TaHHBIX JIJIS1 TTIOJITHOTEKCTOBOTO MTOUCKA.

9. UntepBanbHble uncna. ['ucTorpaMMHas apumMeTHka.

10. HaTtepBanbHble pacmupeHns. IHTepBaabHbIE paclIMPEeHUs TOJIMHOMOB MHOTHX ITE€PEMEHHBIX.

11. HHTepBaibHBIE MHTEPIOIALMOHHBIE TOJIMHOMBL. IHTEpBANIbHBIE CIUIAHBI.
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