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1 Heau u 321244 M3yYeHUs1 AUCHMILIMHBI (MOYJIs1).

1.1 Ileanb ocBOeHUSA TUCHHUIIJIMHBI.

ens OCBOGHUS JHUCHIUIUIHHBI — pacCMAaTPUBACT 3aJadd WHGOPMATH3AIUU U HAYIHOTO
nporpaMmupoBanusi. M3ydyeHue 5TOM AUCHUIUIMHBI SBIAETCS BaXHOM COCTAaBHOM YacThiO
COBPEMEHHOT'0 MaTeMaTHIeCKOro 00pa3oBaHMs 1 00pa3oBaHus B 007aCTH KOMITBIOTEPHBIX HAYK.

1.2 3agauyn TUCHUILINHLI.

3amaur OCBOCHMS JHUCHHUIUIMHBI «OKCIEPUMEHTAIbHAS TEOPHS YHCEI»: MOJyUYeHUE
0a30BBIX TCOPETHUYECKUX U TMPAKTHUYECKHX CBEJCHUN W HABBIKOB O CTPYKTYpPE W alropuTMax
CHUMBOJIBHBIX MaTeMaTHYECKHX BbIYMCICHUI. [Ipekae Bcero aiareOpamyecKux, CBS3aHHBIX C
BBIYHCIUTEIFHBIMA M YUCJIOBBIMH BOIMpOcaMu anreOpbl W kpuntorpaduu. [IpumeneHne 3Tux
3HaHWW Ha TPaKTHKE, IPH PACCMOTPEHUHM TEPCIECKTUB PpAa3BUTHS MAaTEMaTHYECKUX M
KOMITBIOTEPHBIX HAyK, MECTE W POJIM BBIYUCIUTEIBHBIX NMPUEMOB H METOJOB, NIPHU PCHICHUH
BOIPOCOB 3aIIUTHI HHPOPMAIUHK. A TaK)Ke NPH aHAIN3e CTPYKTYP MHPOPMAIIMOHHBIX CHCTEM U
MaTEeMaTHYECKUX METOOB IMOCTPOCHHUS 3AIIUIIICHHBIX NH()OPMAIIMOHHBIX CHCTEM.

M3ydyeHne  TCOpPETHMUYECKHMX  OCHOB  mpeamera:  MHGoOpMalmoHHbIE  OOBEKTHI.
DKCIIepUMEHTANIbHAST TEOPUS YHCEN M YWCJICHHBINM aHalu3. DJIEMEHTBl TCOPHH CIIOKHOCTH
aNropuT™MOB. UHUCIIOBBIC (DYHKIIMH, OCHOBHBIC TEOPEMbI O E€BKIHMIOBBIX KOJBIIAX, aJTOPHUTMBI
pelICHUs JMHEWHBIX W KBAJPATHBIX YPAaBHCHWH B KOHEUHBIX TIOJISAX, KOJBI[AX BHIYCTOB,
QIITOPUTMBI HAXOXKJICHUS HAMOOJBIIUX OOLIUX JCIUTENCH, aJlfOPUTMOB IMPOBEPKU IMPOCTOTHI
yucel.

1.3 MecTo qucuuniMHb1 (MOyJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMBbl.

JucuumnuHa « DKCIIepUMEHTAlIbHAsI TEOPHST YUCEID» OTHOCHTCS K (DaKyJIbTATHBHOW 4acTH
yuebnoro mana ®T/(.01

JlaHHAsT MCIMIUIMHA, KaK alrOPUTMHUYECKash OCHOBA KPHITOrpaduu, KPUITOAHAIM3A,
TCOprUn SalIUIIICHHBIX I/IH(l)OpMaIII/IOHHBIX CHUCTEM, Impu3BaHa COZIef/'ICTBOBaTI)
byHIameHTamM3anuu 00pa30BaHUs, YKPCIUICHHUIO MPABOCO3HAHMS M DPA3BUTHIO CHCTEMHOTO
MBIIIJIICHUA MarucTpoB. A TaK¥XKE Pa3BUTHUIO HaBBIKOB MIPUMCHCHU A COBPCMCHHBIX
KOMIBIOTEPHBIX CPEACTB ISl PEIICHHS] €CTECTBEHHO-HAYYHBIX MPOOIEM.

1.4 IlepeyeHp IJIAHMPYEMBIX Pe3yJbTATOB O00y4YeHHs] MO AMCHUIJIMHE (MOIYJIIO),
COOTHECEHHBIX C MJIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOEHUSI 00Pa30BaTeIbHOI MPOrpamMMBbl.

W3yuenne naHHOM y4eOHOM TUCIMIUTMHBI HANIPaBJIeHO Ha () OPMHUPOBAHUE Y O0YUArOIIUXCS
00meKyabTypHBIX/00MmenpodeccuonanbHbIX/mpodeccrnonanbubix kommneteHuit (OK/OITK/TIK)

No WNupnexc Copnepxanue B pesynbrate u3ydeHus: yueOHON AMCHUIUINHBI
o | KoMmeT KOMIIETEHIIUH 00yJaroImuecst T0HKHBI
| eHmum (nnm e€ yacTu) 3HATH YMETh BJIAJIETH
I. I1K-4 Crnocoben 0) [IpumenaTH WCITOJIB30BAHUS
OpPUEHTHPOBATHCS | KOMIIBIOTEPHO OCHOBHBIE 6ubnmorexu
B COBPEMEHHBIX | U peajau3aluy | MaTeMaTH4ecK | aJfOPUTMOB U IAKETOB
aJIropuTMax MHPOPMALIMOH 1€ METOJBI, paciupeHus;
KOMITBIOTEPHOM | HBIX OOBEKTOB. | UCIOJb3yEMbIE MoKcKa U
MaTEeMaTHKHU; Css13u B QHAJIN3E UCIIOJIb30BaHUS
o0ranath KOMITBIOTEPHO TUIIOBBIX COBPEMEHHOM Hay4HO-
CHOCOOHOCTSIMM K | U anreOphl U aJITOPUTMOB. TEXHUYECKOHN
3¢ eKTUBHOMY YUCJIEHHOTO JUTEPATYPOU B
IIPUMEHEHUIO U aHanm3a. 00J1aCTH CUMBOJIBHBIX
peanmnzanuu BBEIYVICIICHUH.
MaTeMaTHYECKU




WNHupekc Conepxanue B pesynbrate n3ydeHus: yueOHON AUCIUTLTNHBI
KOMIIET KOMITETEHIINH 00yYarouecs JOJKHBI

TLII. .
SHITNHU (unu e€ yacTH) 3HATh yMeTh BJIA/IETh

CJI0KHBIX
aIrOPUTMOB B
COBPEMEHHBIX
MIPOTrPaMMHBIX

KOMILIEKCaxX

B pesynbraTe 0CBOCHUS TaHHON AUCIUILTMHBI 00YYaIOIIUCs OKEH:

3HaTh:
O KOMIIBIOTEPHOU peanu3annuu HHPOPMATUMOHHBIX 0OBEKTOB.
CBs131 KOMIIBIOTEPHOU alreOphbl M YUCIEHHOTO aHaIN3a.
DNEMEHTHI TEOPUH CIOKHOCTU AITOPUTMOB.

YMmers:
OmnpenensaTb CTPYKTYpHI IaHHBIX B KOMIIBIOTEPHOH anredpe.
Hcnonbs30BaTh TEXHUKY CUMBOJIBHBIX BBIYUCIICHHM.
[IpuMeHATh OCHOBHBIE MAaT€MaTUYECKHE METO/bl, MHCIIOJIb3YyEMbIE B aHAIM3€ TUIIOBBIX
KpUNTOrpapUuecKux alropuTMOB.

Bnagers HaBBIKAMU:

KJIacCU(PUKAIUKA CUCTEM KOMITBIOTEPHOU areOphI;
OpPUEHTHPOBATHCS B TUIIOBBIX aPXUTEKTYpaxX BBIYMCIUTENBHBIX IIPOLECCOB;
MCIOJIb30BaHUsl OMOIMOTEKH aJrOPUTMOB U ITAKETOB PACILIMPEHUS;
MOWICKAa W WCIOJIb30BaHUS COBPEMEHHOW HAyYHO-TEXHUYECKOW IUTEpaTypoil B 00JIaCTH
CUMBOJIbHBIX BBIYMCIICHHUM.

2. CTpyKTypa U cojep:KaHue JUCHHILIUHBI.

2.1 Pacnipenesienne Tpy10€éMKOCTH AMCHMILIMHBI IO BUAAM padoT.

OO6mas Tpy10€MKOCTh AUCIUIUIMHBI COCTaBIsAET 2 3a4. €. (72 Jaca), ux pacrpeaciieHue
10 BUAaM paboT MpeACTaBICHO B TabJIHIIE.

Bun yueGHO#I paboThI Bcero CemecTpbl
4acoB (gachrn)
1
KonrakTHas padora, B TOM YHcCIe:
AyauTOpHBbIE 3aHATHS (BCEro): 32 32
3aHgaTHs JIEKIIUOHHOI'O THUIIA 16 16 - - -

JlaGopaTopHbIe 3aHATHS - - - - -
3aHATHS CEMUHAPCKOI0 TUIA (CEMUHAPBI, 16 16
NPaKTUYECKUE 3aHITHS)

HMNnas koHTaKTHAasi padora:

KonTpons camoctosrensHoi padotsl (KCP)
[Tpomesxytounas arrectauus (MKP) 0,2 0,2
CamocTosiTeIbHasi paGoTa, B TOM 4YHCJIe:
KypcoBast pabota - - - - -
[TpopaboTka y4eOHOTO (TEOPETHISCKOTO) MaTepraia 6 6 - - -
BrImosTHeHNe HHIUBUYATBHBIX 3a1aHAN (TIOJITOTOBKA
COOOIICHUH, Pe3eHTAITHH)

Pedepar 4 4 - - -




[ToaroroBka K TEKyIIeMy KOHTPOJIIO 10,8 10,8 - - -
KoHTpoJib:
[ToaroroBka K 3a4eTy - -
O0mas Tpy10eMKOCTb gac. 72 72 - - -
B TOM YHCJIe KOHTAKTHAS 322 | 322
pabora
3a4. efg 2 2

2.2 CTpyKTYpa IMCHHUIIHHBI:

Pacnpenenenne BumoB yueOHOW pabOTHI M MX TPYJOEMKOCTH TIO pa3iesiaM JUCIUTLTHHBI.
Paznensl quctumnimuHbl, u3ydaeMele B 1 cemectpe (ounas ¢popma)

KonnuectBo yacos
AynutopHas Breay/n
Ne HanmenoBanmne pas3aciioB Beero a6ora TOpHAaA
P pabora
J 113 JP | CPC
1 2 3 4 5 6 7
[Tonsarue o kommnproTepHOi anredpe. [TakeTs 14 4 4 6
1 KOMITBIOTEPHOI anreOpsl. IlakeTbl Ha OTKPBHITOM KOJIE.
CTpyKTYypHl JaHHBIX B KOMIIBIOTEpHOH anredpe. 18 4 4 10
2 |TexHuMKa CHMBOJIBHBIX BBIYHCICHHIA.
LISP-mamunst. [enouncnennas apudmeruka. 18 4 4 10
3 MonunomunansHas apupMeTHKa.
Penykmus anrebpandeckux BeIpaxeHuit. MeTo
KpuTHueckux nap. Anroput™ Eknuna. Ilpoctsie 218] 4 4 13.8
4 luncma. TecTbl npocToThL. Pasnoxenue uncen Ha ’ ’
IIPOCTHIE YHCIIA.
Hmozo no oucuyuniune: 16 16 39,8

[Tpumeuanue: JI — nexmmu, [13 — mpakTudeckue 3aHATHS / CEMUHApPHI,

sansaTus, CPC — camocrosTenpHas paboTa MarucTpa

2.3 Coaep:xanne pa3iejioB TUCUUIIIMHbI:
2.3.1 3aHATHA NPAKTHYECKOIr0 THIIA.

JIP — naGopartopHbie

HaumenoBanue Popma
Ne pasena Coneprkanue paszjena TEKYILIETro
KOHTPOJIA
1 2 3 4
1 [Tonsitue o KomnerorepHast anredpa v YMCICHHBINA aHAIIN3. P
KOMITBIOTEPHOU Tounas, memouncIeHHas U MOJTMHOMUATbHAS
anreope. [TakeTst apumetnku. CUCTEMBI KOMITBIOTEPHOM anreopbl
KOMIBIOTEPHOI (CKA). ®ynknuoHansHOe Ha3HaueHue. Tun

anreOpsl. [TakeTs! Ha
OTKPBITOM KOJE.

apxutektypsl. Cpenctsa peanusanuu. O0nacTh
npuMeHeHus. IHTerpajibHble OLIEHKU KauecTBa.
[TakeTs! KOMIIBbIOTEPHOI anredpsr Maple 2017,

PARI/GT 2.9 GAP4r8p8, Sage 8.1. O630p ux
BO3MOYKHOCTEH U CpaBHEHHE (DYHKIIMOHAJIA.
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Pacmmpenue coctaBa BCTpOEHHBIX U
MIPOrpaMMUPYEMBIX TUIIOB MaTEMaTHUYECKUX OOBEKTOB.
Nurerpanus CKA ¢ apyrumMu KOMIBIOTEPHBIMU
cuctemMaMu. YHUDHUKAIUSA U 00bEKTHAsT OPUCHTAIIHS
uHTepdeiica noap3osarens. [IporpammupoBanue
CHUMBOJIbHBIX BBIYMCICHUN MPOU3BOJIBHOMN CIIOKHOCTH.
Yckopenue pabotsl CKA.

CTpyKTypHl JaHHBIX B

KOMIIBIOTEPHOM
anredpe. TexHuka
CHUMBOJIbHBIX
BBIYMCIICHHI.

bazoBble cTpykTypsl qaHHbIX B Sage Crincku (list),
IUHaMu4ueckue Maccussl. [lepeuncnenus (tuples).
CrnoBapsp unu accounaTuBHbIN MaccuB (dictionary).
Oynkiun 1 OyHkiun a3s1ka Python. YcnoBabie
OIePATOPHI, IIUKIIbI, CAMBOJIbHbIE BBIPAKECHUS,
anreOpandeckue CTPYKTYpPbl, MaTPUIIbl, BEKTOPHbIE
npoctpancTBa. CTpyKTypbl 1aHHBIX B GAP.
KoHncranTs! u onepatopsl, [lepemennsie n
npucBauBanust, Oynkuuu, Crincku, ToXIeCTBEHHOCTh
Y PABEHCTBO CIUCKOB, MHO)kecTBa, BekTophl 1
MaTpuIlsl, 3anucu, ApudMeTHIecKre MpoTrpeccuu,
Hcnonb30BaHue IIUKIOB.

LISP-mammunsI.
Lenouncnennas
apudMeTrKa.
[TonuHomuansHas
apupMeTHKa.

Henouncnennas apupmernka. OObEKTHI BEIYUCICHUH B
LEIOYHCIECHHON apu(pMETHKE — KOPOTKUE U ATUHHbIC
HEOTpHIIaTeNbHBIE LIeble uncaa. CucreMa CUuCIeHUs
(CC) — mo3uIMoHHas, ¢ TOCTOSIHHBIM OCHOBAaHUEM.
3HaK YKcia U MO3UIMS TOUYKH (pa3aenuTess Heo u
npoOHOM yacTeil) XxpaHsTcs 1 00pabaThIBAIOTCS
otaenbHo. CTPpYyKTypa JaHHBIX JUTSI IPEACTABICHUS
O0OBEKTOB BBIYUCIICHUH B IICJIOYUCICHHOMN. SI3bIK
peanmu3zaryu — C++.IlonnHoMuanbHas apupmMeTHKa.
OOBEKTHI BEIUUCICHUH B TOJTMHOMHUAIBHON
apupMeTHKe — MOJIMHOMBI CTeTICHH n (T71e n —
KOPOTKOE IIeJI0€ YHCII0) OT OJTHOW W HECKOJIBKHX
MEPEMEHHBIX C I[eJIOUUCICHHBIMU KO3 P PUIIMeHTaMU
(k03¢ HUIMEHTHI — NJTUHHBIC TIEJIBbIE YHCIIA).

Penykuus
anreOpanvecKux
BbIpakeHUI. MeTon
KPUTHUYECKUX Tap.

Anroputm EBknnpa.

IIpocTeie uncna.
TecTsl MPOCTOTHI.
Pa3znoxenune uucen
Ha IIPOCTHIE YHCIIA.

Penyxkuus anredpanyeckux BeIpakeHH. Meto
Jokanu3auuu. Anroput™ nonojaHenus. Teopema Knyra
— benaukca. Metoa kputudyeckux map. Merox
MONOJIHEHUA. 3a7a4a MOJIMHOMHAIBHOTO YIIPOLIEHUSI.
Penyxnus nonuaomoB. basucer ['péoHepa. Pemenue
CUCTEMBI MOJUMHOMHUAIIBHBIX YPABHEHHUM. AJITOPUTM
Byx6eprepa. OTHOIIEHUE IETUMOCTH U €T0 CBONCTBA.
Anropurmsl Beiunciienuss HOJL B KOJbIie LETBIX YHUCEN.
Anroputmsl Beruncienuss HOJI B koJibliax moJIMHOMOB.
bunapnsiii anroputm Beruucienns HO/I.
Pacmmpennsiii anroput™ EBknnna. Pacmmpennslii
anroput™ EBKIuAa 1j1s MOJIMHOMOB HaJT

MOJIEM. AJITOPUTM MTPOBEPKHU HA TPOCTOTY. AJITOPUTM
tectupoBanus. Tect Dnayapna Jlroka (1878) — Jlepuka
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I'enpu Jlemepa (1930). Tect Annemana- [lomepaniia-
Prommu. Tectel nceBnonpocTotsl. Yncna
Kapwmaiikna.Pa3znoxenne dyncen Ha IpOCThIE YHCTA.
Merton Anpuena Mapu Jlexxanapa. Meton depma.
Meron HenmHbIX APOOCH.

2.3.2 3aHATHS CEMHMHAPCKOI0 THUIIA.

He npegycmotrpensl

N ®opma
HaumenoBanue Temarnka NpakTUYECKUX 3aHITUI
Ne TEKYLLETO
pasnena (cemuHapoB)
KOHTPOJIA
1 2 3 4
1.
2.3.3 JIaGopaTopHbIe 3aHATHS.
He npenycmotpensl
dopma
No HaumenoBanne 1abopatopHbIX paboT TEKYILEro
KOHTPOJIS
1 3 4
1
2

3ammra saboparopHoit paboTsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoii
paboter (KP), pacuerHo-rpadmueckoro 3amanus (PI'3), mammcanue pedepara (P), acce (D),
konokBuyM (K), rectuposanue (T).

2.3.4 IlpuMepHas TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboTsl HE TPEyCMOTPEHEI.

2.4 IlepeyeHb y4eOHO-MeTOAUYECKOT0 oOecreyeHusl AJIsi CAMOCTOAITEIbHOI PadoThI
o0yJyarumuxcsi Mo TUCHUILIMHE (MOLYJIIO)

No Bug CPC

[Tepeuyenp yueOHO-METOAMYECKOTO 00ECIEYeHUS JUCIUIUINHBI
IO BBITIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

1 2

3

1 | IloaroroBka pedeparon
Y HAyYHBIX COOOIICHUIA

PoxkoB A.B. «Tembl wuccienoBaTenbCKuX  paboT |
METOJMYECKHE YKA3aHHWs MO0 UX HANMCAHUIO», YTBEPKICHHBIE
kadenpoi GyHKIIMOHATBLHOTO aHAIHM3a U anreOpbl, MPOTOKON Ne
1 or 31 aBrycra 2017 1.

2 |CamocTosTeNBHOE
OCBOCHHUE TCOPHH

PoxkoB A.B. «llepeueHb  3IEKTPOHHBIX  MCTOYHMKOB
UHPOpPMALMU U1 CaMOCTOSITEIbHBIX PabOT MO BCEMY Kypcy
marucrepckoil nporpammbl AM3W u pekoMeHAanMu IO €ro
UCIIOJIb30BaHUIO». MeTonudeckue YKa3aHus, YTBEp)KACHHbIE
Kageapoii GyHKIMOHATIBHOTO aHaIM3a U anreOpbl, TpoToKoa No
1 ot 31 aBrycra 2017.

Y4eOHO-MEeTOAMYECKNE MaTepuasbl JJIs CaMOCTOSITENbHOM palboThl OOydaromuxcs M3
YHUCJIa UHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310poBhs (OB3) npenocrasisitorcst
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[J0POBBS U BOCIIPUATHS HHPOPMALIIH:

st i ¢ HapyIeHUs MU 3pEHUSL:

— B IieyaTHOU popme ¢ yBEIMYEHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.
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JIyist TUIT ¢ HapYIICHUSIME CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

J11st U1 ¢ HApyIICHUSIMHA OTIOPHO-/IBUTATEIILHOTO arapara:
— B mieuaTHoi opme,

— B )OopMe DIIEKTPOHHOTO JIOKYMEHTA,

Ilepevennb
SJICKTPOHHBIX JOKYMCHTOB, KOTOPBIC MOT'YT 6I)ITI> MpeaACTaBJICHBI
B [I€YATHOI (popMe C yBeIHUEeHHBIM HIpudTOM

1. PoxkoB A.B. «Tembl uccienoBaTenbCKUX pabOT W METOAWYECKHE YKa3aHHUA IO HX
HAITMCAHHIO», YTBEPKIACHHbBIE Kadeapoi (yHKIIMOHATLHOTO aHAIM3a U alNreOphl, IPOTOKOI
No 1 ot 31 aBrycra 2017 r.

2. PoxkoB A.B. «IlepedeHb 3JCKTPOHHBIX HNCTOYHHKOB HH(DOpPMAIMH TSI CAMOCTOSTEIBHBIX
paboT Mo BceMy Kypcy Marucrtepckoil mporpamMvmbl AM3U u pexkoMeHIaluu IO €ro
WCTIONIb30BaHUIO». METOIMYECKHE yKa3aHus, YTBEepPKICHHBbIC Kadeapoi (yHKIIHMOHAIBHOTO
aHanu3a u anreopsl, mpotokoa Ne 1 ot 31 aBrycra 2017.

3. O0pa3oBaTesibHbIEe TEXHOJIOTHH.

AKTUBHBIE U MHTEPAaKTUBHBIE (DOPMBI, JIEKIHH, JJAOOPATOPHBIE 3aHATHUS, KOHTPOJIbHbIE
paboTbl, pedepaTuBHBIE NOKJIAABI (IO HEKOTOPHIM TeMaM B BHUJE NPE3CHTAMH) U 3a4yer. B
TEYCHHE CEMECTpa MAarucTpbl pElalT 3aJadud, YKa3aHHbIE IIPENOJaBaTelIeM, K KaKIOMY
nabopaTopHOMY 3aHATHIO. Ka)/1p1ii MarucTp roToBUT pedepaTuBHBINA JOKIA IO OJTHON U3 HIDKE
HAay4yHBIX TEM. 3aueT BBICTABISAETCS IIOCJIE BBINOJHEHMS ONPEIEICHHOTO KOJINYECTBA
(IpaKTHYECKUX U TEOPETUYECKHX) 3a/JaHUIl KOHTPOJBHBIX paboT M oTyYeTa 1Mo pedepaTuBHOMY
JOKJany. B ciydae HEBBINOJHEHMsI KAaKOrO-TO M3 IMPHUBEICHHBIX TpeOOBAaHMM, MArucTpy ais
CHAYM 3adeTa MPEUIararoTcss MO YCMOTPEHHUIO IIPENOJaBaTelsi HEKOTOPBIE INPAKTHYECKUE U
TEOpEeTUYECKHE 3aJJaHus, TOAOOHbIE MTPEI0KEHHBIM HIKE.

K o6pa3oBarenbHBIM TEXHOJIOTHSIM TAK)KE OTHOCSATCS MHTEPAKTUBHBIE METO/IbI O0YUYCHUSI.
MHTEepakTUBHOCTh MOJAa4YM MaTepuajla I0 AWCLHUIUIMHE «ba3el NaHHBIX» IpEANonaracT He
TOJIBKO B3aUMO/JICHCTBHS BUJA «IIPENOJaBaTeNlb - MaruCTp» U «MarucTp - MpenoiaBareiby, HO U
«MAarucTp - Maructp». Bce 3Tu BuABI B3aMMOJECHCTBHS XOPOLIO JOCTUTAKOTCS MPHU U3JI0XKECHUU
MaTepuajga Ha 3aHATHSX B XOJAE JIUCKYCCHH, a TakKe Ha JJAOOpPaTOPHBIX 3aHATHSX B XOJE
U3JI0KEHUs1 MarucTpamMm peepaTuBHbIX JOKJIAI0B (BO3MOXKHO B BUJIE IIPE3EHTALINN).

4. OueHoYHbIE CPECTBA JJI51 TEKYIEro KOHTPOJISl YCIIEBAEMOCTH U MIPOMEKYTOUHOM
arTecTalMu.
4.1 ®oHI OLIEHOYHBIX CPEACTB JAJIsl NPOBEJAEeHUS TEKYIIero KOHTPOJIs.
CHHCOK TEOPETHUECKUX BOMPOCOB (JJIs1 MOATOTOBKHU K 3a4ETY)
Koncrante! u onepatopsl B GAP u Sage.
[TepeMenHbIe U pUCBaUBaHUS.
OyHKIINH.
CHucKy - TOXKIECTBEHHOCTh U PABEHCTBO CIHCKOB.
MHoskecTBa, BEekTOphl 1 MaTpHIIbI.
3anucu.
Hcnonbs3oBaHNnEe LIUKIIOB.
AJTOPUTM MOTIOJIHEHHUS.
Teopema KnyTa — bennukca.
10. MeToa KpUTUYECKUX T1ap.
11. 3agaya NOJTMHOMHAIBHOTO YIIPOILICHHUS.

VORI AW -



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

N AN AW -

10.

11.
12.

13.
14.

15.

basucsl I'pébnepa. Pemienne cucreMpl NOJIMHOMHUAIBHBIX YPaBHEHUH.
Anroput™ byx6eprepa.

AnroputMmsl Berurciienuss HOJL B KoJbIie LETBIX YHCEN.
Anroputmel Berurcienuss HOJl B kobIjax NOJIMHOMOB.
bunapnsiii anroputm Beruucnenns HO/I.

Pacmmpennsiii anroput™ EBKinaa 11 NOJIMHOMOB HaJ ITOJIEM.
ANTOpUTM IIPOBEPKHU Ha MPOCTOTY.

ANTOpPHUTM TECTUPOBAHMSI.

Tect Dnyapna Jlroka — Jlemepa.

Tect Annemana- Ilomepania-Promm.

Tectsl ncespomnpocrotel. Yucna Kapmaiikia.

PaznosxeHue dncen Ha MPOCThIE YHCTIA.

Meron Anpuena Mapu Jlexanapa.

Meton ®epma.

Merton nenHsIxX ApooOeil.

4.2 ®oHJ OLIEHOYHBIX CPE/CTB VISl MPOBeAeHHUs TPOMEKYTOYHOM aTTeCTalluHu.
CHHCOK THIIOBBIX AJTOPUTMOB (JUIsI CAMOCTOSATENIBHBIX 3aHATUN U 3aUeTa)
Haxo/1eHre NpuMUTHBHOIO 3JIEMEHTa KOHEYHOTO TOJIS.

IToctpoenue Tabnuiel Jorapudma SIko6M KOHEUHOTO MOJIS.

Pemenne cucreM nTMHENHBIX ypaBHEHUHN HAJl KOHEYHBIM I1OJIEM.

ANropuT™ OBICTPOrO BO3BE/IECHUS B CTEIIEHb.

HaxoxneHne oOpaTHBIX 3J1EMEHTOB B KOHEUHOM IIOJIE.

Pacmmpenust KOHEUHBIX MOJIEN.

8
Anroputm mmdpoBanus AES: cTpykTtypa mnous GF(2 ), HaXOXKJEHUEe OOpaTHBIX
JIIEMEHTOB.
8 4

Anroput™m mudpoBanus AES: ¢akTop KoabI0 GF (27)[x]/ na((x+1) ), npeobpa3oBaHue
CTOJIOIIOB.
Anroputm mmdposanuss AES: JluneiiHoe mnpeoOpa3zoBaHue, COOCTBEHHBIC 3HAYCHHS

1 0001 111

1 1000111

1 1100011

1 11100 01

A=

1 1111000

01 111100

001 11110

00011111
MaTpHIIbI
Anroputm RSA — BHIGOp cekpeTHbIX TapamerpoB ¥ ,q,d , BBIUHCIIEHHE OTKPBITOTO
xmoua €.

Prok3aunas  cucrema — mmdpoBaHua.  beictpopactymmii  Bektop.  CokpbITHE
OBICTPOPACTYIIETO BEKTOPaA MOCie MPeoOpa3oBaHUsl YMHOXKEHUS IO MOJTYJIIO.

Pemenne cucreM TMHENHBIX YPAaBHEHUH IO PAa3HBIM MOYJISIM.

Pemenne cuctem JIMHENHBIX YPaBHEHUI B KOJIBLIE LIEJIBIX YHCEI.

JInnennbIit peructp cIBUIa c oOpaTHO# CBSI3bIO
Sk =S Y4 S, o taS, , +a,S, +a,n =0,1,2,...

n+k

k k-1 k-2
. X' =a,_ . x" +a,_,x""+.+tax+a
XapaKkTepUCTUYECKUI MHOTOYJIEH PETUCTPA CABUTA k-1 k-2 ! 0



16. Haxoxnenue SIBHOTO BHJIA 3HAYECHUU perucrpa caBura

— n —
S, =po" +pa," +..+B.a” ,n=0,12,.. a,0y,...,Q

) rne - KOpHH

ep
XapaKTEPUCTHYECKOr0  MHOTO4YNICHa,  KOI()(UIMEHTHI Bi>Bo--os By ABJIAKOTCS
0 0 0 _
By + B, +..+ B, =S,

1 1 1 _
Boy +pa, ..+ fa =S,

k-1 k-1 k-1
a’ +pa +..+pa’ =S
pEIIECHUAMU CUCTEMBI By B, B, k-1

17. Matpuiia TMHEHHOTO perucTpa CBUra

00 .. 00 aq
1 0 0 0 aq
0 1 0 0 a
0 0 0 0 a
A=

00 ..0 0 a,
00 .. 10 g,
00 .. 0 1 a

ee COOCTBEHHbIE 3HAYCHUS U KOpAaHOBa (popMa.
18. KBagpaTuuHblii 3aKOH B3aUMHOCTH. BbIuncieHne KBaipaTUYHBIX BEIUETOB U HEBBIUETOB.
p =3(mod4)= p =4k +3

=1(mod4) = p=4k+1

19. V3Bneyenune KBaipaTHBIX KOPHEHN MO MPOCTOMY MOAYJIIO

20. V3BeueHue KBaJpaTHBIX KOpHEH 110 mpocToMy Moxymo P

I[IpumepHble TeMbI peepaTHBHBIX I0KIA/I0B

1. Pacmmpenue coctaBa BCTPOCHHBIX W TPOTPAMMHUPYEMBIX THUIIOB MaTeMaTHYECKUX
0OBEKTOB.

2. Unrerpauus CKA ¢ IpyrumMu KOMIbIOTEPHBIMHA CHCTEMaMH.

3. Yuuduxanus u o0beKTHAsI OpHEHTAIMS HHTepdeiica Moab30BaTeNs.

4. TlporpamMmmupoBaHuE€ CUMBOJBHBIX BBIUMCICHUN MTPOU3BOIBHON CIOXKHOCTH.

5. ¥Yckopenwne padoter CKA.

6. LISP-mammHa.

7. TexHHKa CHMBOJIbHBIX BBIYHCICHUH.

8. ®ynknuonansubie LISP-BeIpakeHus.

9. Kuraiickas Teopema 00 ocTaTkax U € IPUMEHEHHE.

10. IIpuMHUTHBHBIE 37I€EMEHTHI KOHEUHBIX MOJEH.

11. Kommsrorepras anredpa B Kpuntorpadum.

12. AnropuT™bI OBICTPOTO YMHOXEHUST MAaTPHIL.

13. Prox3auyHble aNrOpUTMBI.

14. 3BrieyeHne KBaApaTHBIX KOPHEH B KOHEUHBIX MOJISX.

15. AnroputMm Tpaccena.

16. Anroputm Bunorpana-Illtpaccena.

17. O630p BEpOSTHOCTHBIX AJITOPUTMOB PA3TI0KEHUSI HA TPOCTHIE MHOKHUTEITH.

5. IlepeyeHb OCHOBHOW M JONOJIHUTEJIbHON Yy4eOHOH JUTepaTypbl, HeOOXOAUMOM /IS
OCBOEHMNSI TMCUMUIJIMHBI (MOIYJIs1).
5.1 OcHoBHasi 1uTeparTypa:

1. Bunorpago .M. OcHoBbl Teopun uucen. 14-e uza. [DnekTponHsIil pecypc]. - CIIO.:
Jlans, 2020. - URL: https://e.lanbook.com/reader/book/139285
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2. I'myxoB M.M., Enuzapos B.II., HeuaeB A.A. Anre6pa, 3-¢ u3a. [DneKTpoHHBIN pecypc].
- CII6.: JIanb, 2020. - URL: https://e.lanbook.com/reader/book/126718/

5.2 JlonoiHuTeILHAS JIUTEPATypa:

1. KonoBa E.A., ITlommak I'.A. AnroputmMbl u mnporpammbl. S3pik CH++, 3-e¢ wuzm.
[OnexkTpoHHblii  pecypc]. — M.: JlaGoparopus 3Hanui, 2018. — URL:
https://e.lanbook.com/reader/book/103905

2. OxynoB C.M. IlporpamMmupoBaHue B anroputmax, 6-¢ usz. [DIEKTpOHHBIA pecypc]. —
M.: JIaGopatopus 3nanmii, 2017. — URL: https://e.lanbook.com/reader/book/94140

1.3. Ilepuoanyeckune U3TAHUA:
He npenycmorpenst

6. Ilepeyenb pecypcoB  HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOH  ceTH
«/HTEepHETY», HEOOXOAMMBIX JISI OCBOEHHSI AMCUUIJIMHBI (MOIYJIs1).
1. TlakeT kommbroTepHOM anreOpsl Sage 8.3. OdunmansHeiii callT http://sagemath.org/
2. Ilaker xommbroTepHor anrebpbl Gap4r9p3. Odunumanbasiii  cait http:/ www.gap-
system.org/
Kmuentckas OC Debian 9.3. Odunmansuerii caitT https://www.debian.org/
4. Cucrema aynura u oOHapyxenus Bropxkenwid Kali Linux 2018.3. Odunmanpapiii caiT
http://www .kali.org/

7. Meroauyeckue yKa3aHHsl [Jisi OOYYAIOIIMXCSl MO OCBOCHHMIO JUCHHUILIMHBI
(Mony.Jsi).

CornmacHo yd4eOHOMY TUIaHY JUCHHUIUIMHBI «OJKCIIEPUMEHTAIbHAS TEOPHS UYUCEIDy
UTOTOBOU (POpPMOI KOHTPOJIS sBIsieTCs 3a4eT. [{ist cnauu 3a4eTa MarucTp JOJKEH HayYUThCS Ha
1ab0PaTOPHBIX 3aHATHSAX pellaTh MPAKTHUECKUE 3a/IaHUS 10 TeMaM pas3fesioB 1-3, BBIOIHATH
JOMalIHUe 3a1aHus. TUMbl MpakTUYECKUX 3a/laHui Ha 3a4eT COOTBETCTBYIOT 3aJaHusAM. Taxxke
Ha 3a4eTe MarucTpaM TNpeJUIaraloTCs M TCOPETHUYECKHUE 3aJaHMsl, COCTOSIINE B IMHCHMEHHOM
OTBETE Ha OJIMH U3 BONpocoB. KoanuecTBo MpakTUYECKUX U TEOPETUUECKUX 3a/laHUi 3aBUCUT OT
AKTUBHOCTH U PE3yJIbTATHBHOCTU Pa0OTHI MArUCTpa B TEUCHUE CEMECTPa.

BaxneiimuM sTanmoM Kypca SBISIETCA CaMOCTOSITENbHAas paboTa MO JIUCIUILIMHE
(Moym0).

JIJist TIOATOTOBKH K OTBETaM HAa TECOPETHUYECKUE BOMPOCHI B X0JIe¢ KOHTPOJBHBIX paboOT U
Ha 3a4eTe MarucTpam JOCTaTOYHO UCIOJIb30BaTh MaTepual Jekiuil. Bech 3TOT TeopeTnueckuii
MaTepuai COACPKHUTCS B yIeOHBIX MOCOOUSX M3 CIIMCKA OCHOBHOU JMTeparyphl. s n3ydeHus
TEOPETUYECKOr0 MaTepuaia, He0OXOAUMOTO ISl IOJTOTOBKU pedepaTUBHOTO JOKJIana, Kpome
OCHOBHBIX MCTOYHUKOB JIUTEPATYPhl BO3MOKHO HCIIOJIB30BAHUE JOTIOJIHUTEIBHBIX UCTOYHHKOB
u Untepuer-pecypca. B crmydae 3aTpyaHeHMi, BO3HUKAIOIIMX Y MAarucTpoB B Ipoliecce
CaMOCTOSITENTFHOTO HW3YYCHHsSI TEOPWH, IMPETOJaBaTeNb PA3bSICHICT CIIOXKHBIE MOMEHTBHI Ha
KOHCYJIbTAIIHSIX.

[98)

8. llepeuenb MHGOPMALMOHHBIX TE€XHOJIOTHIi, UCMOJIb3YeMbIX NPH OCYLIECTBIEHUH
0o0pa3oBaTeIbLHOIO Npolecca Mo AUCHUIINHE (MOIYJIIO).

8.1 llepeuenb MHGOPMANUOHHBIX TEXHOJIOT U,

ba3b1 nannbIx Ha OTKpBITOM Kozie SQL

8.2 llepeuenb HE0OXOAUMOT0 MPOTPAMMHOIO O0ecIeYeHusl.
a) mepeveHb JULEH3MOHHOI0 POrPAMMHOI0 o0ecrneyeHus :
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Hepeqeﬂb JIMIECH3UOHHOI'0 MpOorpaMmmMHOro o0ecneyeHu

n/n

1. Microsoft Windows &, 10

2. | Microsoft Office Professional Plus

3. | Maple 18

4. | MATLAB

5. | Wolfram Mathematica

B) [lepeyeHnb CBOOOAHO PACTIPOCTPAHSIEMOT0 POrPAMMHOI0 O0ecreyeHust

Ne IlepeyeHb cBOOOAHO pACIPOCTPAHSIEMOIr0 MPOrPpaAMMHOI0 o0ecneyeHust

1. [TakeT KomnbIoTepHOM anreOpsl Sage 8.3. OdunmansHbIi caT http://sagemath.org/

2. [Taker xommbroTepHOU anredbpel Gap4r9p3. OdunmansHbli caldT http:/www.gap-
system.org/

3. [Maker xommbrorepHoit  amre6per  PARI/GT  2.11. OdummaneHbii  caiit
http://pari.math.u-bordeaux.fr/

4. bubnuoteka nnst pabotel ¢ 6oabMu nenbiMu yuciamu GMP 6.1.2. OdunmanbHbrit
caiit https://gmplib.org/

5. SA3pik nporpammupoBanus Python. Odunumansuslii caift https://www.python.org/

6. S3p1k nporpammupoBanus Julia. OguuuanbHelii caiit http://julialang.org/

7. S3p1k mporpammupoBanus Cython. OdurmanpHbiii cait http://cython.org/

8. Komnunstop PyPy, ontummsupyrommii kon Python u Cython. Odunmanbhbrii cait
http://pypy.org/

9. Python B obnake, mHTErpHpoBaHHas cpena paszpaborku Anaconda. OduumanbHbINA
caiit https://store.continuum.io/cshop/anaconda/

10. | Marematuueckue makeTsl Python, mnpoext SciPy. Oduumanbubiii  caift
http://www.scipy.org/

11. | Knuenrckas ocC Debian 95. OdunmanbHbIi cauT
https://www.debian.org/index.ru.html

12. Hznarensckas cucremMa LaTeX/MiKTeX 2.9. OdunmanbHbIi calT
http://www.miktex.org/

13. | YTwmrte PyccunoBuya https://technet.microsoft.com/ru-ru/library/bb545021.aspx

14. | Anamms 3ammmenHocty cet Kali Linux 2018.3. https://www.kali.org/

15. Amnanu3 3anmineHHocTy cetd Snort 3.0. OdurmanpHblid caiT https:// www.snort.org/

16. | Cepsepnas OC CentOS — 7. OdunmanbHbiid cait https:// www.centos.org/

17. | O¢ucnas  cucrema  Apache  OpenOffice 4.1.5. Oduunanbuelii  caliT

https://www.openoffice.org/ru/

8.3 Ilepeuenb HHGOPMALTMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-npaBoBas cuctema «Koncynerant [Tmocy» (http://www.consultant.ru)
2. Dnexrponnas oubnnoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)/
3. DnekTponHas oubnmoreka http://gen.lib.rus.ec/

9. MarepuajbHOo-TeXHHYeCKass 0a3a, HeoOXoauMasi Jisi  OCYUIeCTBJICHMS

OﬁpaSOBaTeJ'IBHOFO nmpounecca 1mo IMCUHUIIJIMHE (MOlIy.TIlO).

No

MaTepI/IaJIBHO-T€XHI/I‘-IeCKOC obOecrieueHue JAUCIHHUITIINHBI

Bun pabor
(MOyJIs1) M1 OCHAIIEHHOCTD

1.

Jlekimonusele 3ansaTusa | JICKHMOHHAs ayIuTOpHs, OCHAICHHAs IPE3CHTAlMOHHON

TEXHUKOW (IIPOEKTOP, DKpaH, KOMIBIOTEP/HOYTOYK)

)48

12




COOTBETCTBYIOIIMM THporpaMMHbIM obOecnieuenuem (I10)
[Tporpammsi, JEMOHCTpALIUU BHJIEO MaTepHalioB
(mpourpeiBatenb « Windows Media Player»). [IporpamMmmer st
JEMOHCTpallud U co3laHus mpe3eHTtanuil («Microsoft Power
Pointy).

CCMI/IHapCKI/IC 3aHATHA

He npenycMoTpensl

JlaGopatopHsbie JlaGoparopus, yKOMIUIEKTOBAaHHAsI  CICIHATU3HPOBAHHOMN

3aHITHS MeOeNnpl0 M TEXHUYECKHMMH CpEACTBAMHU OOydYeHUs —
KOMITBIOTEpaMH

Kypcosoe He npenycmotpeno

POEKTUPOBAHUE

I'pynmossie AyauTopust Uit TPYIIIIOBBIX 3aHATUH

(MHIUBHTyaTIbHBIC)

KOHCYJIBTAIIHH

Tekymmii  KOHTpOJIb, | AyAUTOPUS JJIs TPYNIIOBBIX 3aHATHH

MIPOMEKYTOUHAS

aTTecTaIus

CamocrosiTenbHas Kabuner s camMoCTOSTENbHOW  pabOThl, OCHAIEHHBIH

pabota KOMITBIOTEPHON TEXHHKOH C BO3MOXKHOCTBIO IMOJKITIOYCHUS K

cet «VIHTEepHET», HpOrpaMMoOil SKPaHHOIO YBEIUYEHUS U
00€CTeYeHHbIH JOCTYNOM B 3JEKTPOHHYIO HMH(POPMALMOHHO-
00pa3oBaTeNbHYIO0 Cpely YHUBEPCUTETA.
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PEITEH3U 51

Ha (OH] oleHOYHEK CPEICTB AMCHUITHEE]
BKCHE?HBGEHTMLHAH TEOPHS YHCEJ

Hanpasnenne noarorosku 01.04.01 Maremaruka
Hanpasneunocrs Anrebpanyeckye METOBI 381K Tl HHGOPMarHy

Qoup OLCHOYHBIX cpeacTs AUCUMILTHHB] Mcnepamemanhﬁas Teopus yucen
AT Maructpos HalpaBlieHHoCTR «AnreGpanyeckue METOIBI  3ammuTe
HHQOPMaIHmy COCTaBlIeHa  joKTOpOM (pnsmo-maremmqecxhx Hayk,

3acelaHuu yqeﬁnmme'rozmqecxom CoBeTa  akymbrera Marematuky y
KOMITBIOTepHBIX Hayk.

OcBousnme TIpOrpamMmy  mucimmmigy; 3KCHep}{M€H‘I‘a}IBHaX TEOpHA YKcejn
cMoryT: Onpenensrs CTPYKTYDBI nanHbIX B KOMIbIOTEepHOI arebpe, Hcnonesosary,
TEXHHKY - CUMBOMTBHpIX BoMHCHeHuH. TTpumensty OCHOBHBIE MaTeMaTHueckye
METOIBI, HCTOMb3yeMble B apamyse THIOBBIX KpunTorpaduyeckux AITOPHTMOB,
OPHEHTHPOBaThCy p THIOBBIX apPXHTEKTypax BLIMHCIINTENBHEIX Tponeccos;
HCTIONB30Banpg Subnuorexy AITOPHTMOB M makerop Pacumpenus; nomcka y
HCTIONb30BaHuy COBpeMeHHOI Hay49HO-TeXHUYecKol THTepaTYpolt B obnacty
CHMBONBHBIX BRIvUCIe K,

Donx oneHoHEK CPEACTB AMCUMILIHEE BKcnepmemamaas TEOPHS quce)
ATH  MarucTpos HampasneHHoCTE «AlreGpanueckue METONBI  3ammry
HH(OPMaIHy) coyeraer TeopeTudeckyo y TIPaKTHYeCKHe wacTy. Honyyenye
6a3oBEIX TIPAKTHYECKHUX  CBeeHui; H HaBBIKOB o CTPYKTYpe u AIropuT™Max
CHMBOIBHBIX MaTemaTy 9ECKHX BRIYMCIIeHY]] :

Cunraro, 4T0 YOHA oueHOYHEX CPCACTB nucuummMHE] chnepmemaﬂmaq

Kanmunar dus.-yar, Hayk,
3aBe/yrommii kadenpoii MaTeMaTHyeckux
H KOMIbroTepHEIX MeTon0B ®I'bOY BO «Ky6I'vyy

-
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