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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEHUN TUCHUIIUHDI.

Llenbp OcBOCHMS MUCHMIUIMHBI — PACCMaTPUBACT 3a/Ja4d MH(GOPMATHU3ALMU M HAYYHOTO
nporpaMMupoBaHusa. W3ydeHwe 5TOM AMCHUUIUIMHBI SBISETCS Ba)XHOW COCTaBHOW 4YacThiO
COBPEMEHHOT'0 MAaTEeMaTH4YECKOTO 00pa30BaHus U 00pa30BaHMs B 00JIACTH KOMIIBIOTEPHBIX HAYK.

1.2 3agauu M CHUILIUHEL.

3aaud OCBOEHHUS JHUCIMIUIMHBI «JKCIEPUMEHTAIbHAS TEOPUS YHUCEN»: IOJIYYCHHUE
0a30BbIX TECOPETUYECKUX M MPAKTUYECKUX CBEJACHHI M HaBBIKOB O CTPYKTYpE U alTOPUTMAX
CHMBOJILHBIX MaTeMaTH4YeCKUX BbIunciaeHui. [Ipexnae Bcero aiareOpamdyecKux, CBSI3aHHBIX C
BBIYMCIIUTEIFHBIMA M YMCJIOBBIMU BOTpOocamu anreOpsl u kpunrorpaduu. [IpuMenenue »tux
3HAHUM Ha TMpPAKTUKE, IPU PACCMOTPEHUU TMEPCIEKTHB Pa3BUTHUS MAaTEMAaTHYECKUX U
KOMITBIOTEPHBIX HAyK, MECTE€ M POJIA BBIYUCIUTENIbHBIX NMPUEMOB M METOJOB, MPHU PEUICHUU
BOITPOCOB 3aIIUTHI HHPOPMALIMK. A Tak)Ke IPHU aHAIU3€ CTPYKTYP MH(POPMAIIMOHHBIX CUCTEM U
MaTEeMATHYECKUX METOJOB MOCTPOCHHUS 3AIIUIICHHBIX HH()OPMAIIMOHHBIX CHCTEM.

N3ydyenne  TeopeTnmueckux  OcHOB  mpeamera:  WHdopmannoHHbIE  OOBEKTHI.
DKCIepUMEHTaIbHAsl TEOPHsl YMCENl U YUCICHHBIN aHaiu3. DJEMEHThl TEOPUU CIOKHOCTHU
anropuTMoB. YuciaoBble (PYHKIIMHU, OCHOBHBIE TEOPEMbI O €BKJIUJOBBIX KOJbIAX, alTOPUTMbI
peuieHusT JUHEWHBIX M KBAJAPATHBIX YPaBHEHWW B KOHEYHBIX IOJISIX, KOJIbIIAX BHIYETOB,
QJITOPUTMBI HAaXOXKJICHUS HaWOONBIIMX OOMIUX METUTENICH, aJrOPUTMOB IPOBEPKH MPOCTOTHI
qHCell.

1.3 MecTo AucuMniuHbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl.

JucuuiuinHa «JKCIepUMeHTalIbHasi TEOPUS YUCEID OTHOCUTCS K (aKyIbTaTUBHOM yacTu
yuebHoro mana @T/[.01

JlaHHas AMCHMIUIMHA, KaK aJrOPUTMHUYECKas OCHOBAa KpUOTOTpaduu, KpUITOAHAIIN3A,
TCOpHUUn SalIUIICHHBIX I/IH(bOpMaIII/IOHHBIX CHUCTEM, IMpu3BaHa COI[GIZCTBOB&TB
byHaaMeHTanu3aun 00pa3oBaHUs, YKPEIUIEHUIO IPAaBOCO3HAHMS M PAa3BUTHIO CHCTEMHOTO
MBIIIJICHUSA MarucTpoB. A Taxke Pa3BUTHUIO HABBIKOB IPUMCHCHHNA COBPEMEHHBLIX KOMITBIOTCPHBIX
CPEZCTB ISl PELICHUs] €CTECTBEHHO-HAYUHBIX MPOOIIEM.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbLHOH NPOrPaMMBblI.

N3yuenune nanHoM y4eOHOM TUCHUITUHBI HAPABIEHO Ha (OPMHUPOBAHUE y 00 yUAIOIINXCS
00IIeKyIbTYpHBIX/001enpodeccnoHanbHbIX/TpodeccuoHanbHbIX koMneTenuil (OK/OITK/TIK)

No WNupnexc Conepxanue B pesynbrare u3ydeHus ydaeOHOM JUCIUTUIMHBI
g | KOMmeT KOMITIETEHIIUH 00yyaroluecs T0JKHBI
| eHnuuM (wm e€ yacTh) 3HATH yMeTh BJIAJeTh
1. [1K-4 Criocoben O ITpumensTH UCIIOJIb30BaHUs
OPUEHTHUPOBATHCS | KOMITBIOTEPHO OCHOBHBIE OMoOIMOTEKH
B COBPEMEHHBIX | U peaau3aluy | MaTeMaTH4eCK | aJlfOPUTMOB U NAKETOB
aIropuTMax nHpopMaoH 1€ METOIbI, paciupeHus;
KOMITBIOTEPHON | HBIX OOBEKTOB. | UCHOJIb3yeMbIe IIOKCKA U
MaTeMaTHKHU; Casi3u B aHaAJIN3€e HCIIOJIb30BAHUS
o0nanaTh KOMIIBIOTEPHO TUIIOBBIX COBPEMEHHOW Hay4HO-
CIIOCOOHOCTSIMHU K | ¥ anreOpsl 1 aJITOPUTMOB. TEXHUYECKON
3dPeKTUBHOMY YHCIIEHHOTO JUTEpPaTypoi B
MIPUMEHEHHUIO U aHaJM3a. 00J1acTh CUMBOJIBHBIX
peanu3anuu BBIYHCIICHUH.
MaTeMaTHYeCKU




Nunexc Conepxanue B pesynbrare uzyueHust yaeOHON AUCIUTIIIMHBI
KOMIICT KOMIICTCHIINU O6y‘-IaIOH_[I/I€C}I JOJI?KHBI

II.II. ..
CHIIUH (I/IJ'II/I € IIaCTI/I) 3HAThb YMETH BJAACTh

CJIOKHBIX
JITOPUTMOB B
COBPEMEHHBIX
MIPOrpaMMHBIX

KOMILJIEKCax

B pe3ynbraTe 0cBOEHMS 1aHHOM TMCUUILUIMHBI 00Y4aroIIUNiCs JODKEH:

3HaTh:
O KOMITBIOTEPHOM peanu3anuy HHPOPMALMOHHBIX 00bEKTOB.
CBsI31 KOMIIBIOTEPHON aJIreOphl U YMCIEHHOTO aHAJIN3A.
DNEMEHTBI TEOPUH CIIO0KHOCTH aITOPUTMOB.

YMers:
OnpenensiTb CTPYKTYpPbI JAHHBIX B KOMIIBIOTEPHOU anreodpe.
Hcnonp30BaTh TEXHUKY CUMBOJIBHBIX BBIYACICHUM.
[IpuMeHsSTh OCHOBHBIE MAaTEMaTHYECKHE METOJbl, MHCIIOJIb3yEMblE B aHAJIM3€ TUIIOBBIX
KPUNTOrpa(uUeCcKUX alrOpuTMOB.

Bianers HaBbIKamu:

KJIaccu(pUKalMU CUCTEM KOMIIBIOTEPHOH anreopsl;
OpPUEHTUPOBATHCS B TUIOBBIX apXUTEKTYpPaxX BHIYUCIUTEIbHBIX IPOLIECCOB;
UCIIOJIb30BaHUs OMOIMOTEKH aJlrTOPUTMOB U MAKETOB PACILIUPEHUS;
IIOMCKAa M HCIIOJIb30BAHUS COBPEMEHHOW HAy4YHO-TEXHHYECKOW JIMTEpaTypoil B o00yiacTu
CHUMBOJIBHBIX BBIYHCIICHUM.

2. CTpyKTYypa M coaep:KaHue THUCHUIIINHBI.

2.1 PacnipeaesieHre TPY10EMKOCTH AUCUMILIMHBI IO BUAaM padoT.

OOw1ast Tpy10EMKOCTh AUCLUIUIMHBI COCTABIsIET 2 3au. efl. (72 yaca), X pacnpeseneHue
10 BHJIaM pa0oT MPEICTaBICHO B TaOIUIIE.

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (uacer)
1
KonTakTHas padora, B TOM 4ncje:
AyauTOpHBIE 3aHATHS (BCEro): 32 32
3aHsATHs IEKIMOHHOTO THIA 16 16 - - -

JlaGopaTopHble 3aHATHUS - - - - -
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBHI, 16 16
HPaKTUICCKHE 3aHSTHS)

WNnas koHTakTHas padora:

KonTpons camoctostensHol padotsl (KCP)
IIpomexyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 4HcIe:
Kypcogas pabora - - - - -
ITpopaboTka y4eOHOro (TeOpeTHUECKOro) MaTepuaa 6 6 - - -
BrImonnHeHne HHAMBH Ty aIbHBIX 33JJaHAH (TTOATOTOBKA 19 19 i i i
COOOIICHUH, Tpe3eHTalnil)
Pedepar 4 4 - - -




IToaroroBka K TEKyIeMy KOHTPOJIO 10,8 10,8 - - -

KoHTpoJib:

IloaroroBka k 3auery - -

OO0mas Tpy10eMKOCTh yac. 72 72 - - -
B TOM YHCJIe KOHTAKTHasA 322 | 322
pabora
3a4. e[ 2 2

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenenuie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTHHBL.
Pasnenbl qucnuiuinHbl, u3yyaemolie B 1 cemectpe (ounas ¢popma)

KonnuecTBo yacos
B
AynutopHas Heayau
Ne HanmenoBanue paszenos Beero aGoTa TOpHAas
P pabota
JI 113 JP | CPC
1 2 3 4 5 6 7
[Tonsatue o kommneroTepHO anredpe. [TakeTs 14 4 4 5
1 KOMIIbIOTEpHOMU anredpsbl. [1akeTbl Ha OTKPBHITOM KOJE.
CTpyKTypBl JaHHBIX B KOMIIBIOTEPHOH anredpe. 18 4 4 10
2 |TexHUKA CHMBOJIbHBIX BBIYHCIICHHIA.
LISP-mamunel. Lenouncnennas apudmeTuka. 18 4 4 10
3 |HonuuomuanbHas apupMeTHKa.
Penykuus anredpanueckux BolpaxeHuil. MeTton
Kputnueckux nap. Anroputm EBkinupa. [IpocTeie 218] 4 4 138
4 |ancna. Tectl pocToThl. PasnoxkeHue dncen Ha ’ '
IIPOCTBIE YHCIIA.
Hmozo no oucuuniune: 16 16 39,8

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — naGopaTtopHble
3anstusa, CPC — camocrositensHas pabota Maructpa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3aHATHA NPAKTHYECKOIr0 THIIA.

®opmMma
Haumenosanue
No Conepxanue pazaena TEKYIIETO
pazzena
KOHTPOJISI
1 2 3 4
1 |ITonsTHe o KomnbrotepHas anreOpa u 4ncieHHbId aHanu3. TouHas, P
KOMITBIOTEPHOU LEJIOUUCIIEHHAs ¥ TOJIMHOMHAIbHAsT apu(PMETHKH.
anrebpe. [TakeTs CucreMsl koMIbrOTepHOM anreopsr (CKA).
KOMITBIOTEPHOU @OyHKIMOHAIBHOE Ha3HauYeHue. THUIl apXUTEKTYpHI.
anreOpsl. [lakers Ha |Cpencrsa peanuzanuu. O01acTh IPUMEHEHUS.
OTKPBITOM KOJE. WuTerpanbHble OLleHKH KayecTBa. [lakeTsl
KomIeroTepHO# anredpsr Maple 2017, PARI/GT 2.9
GAP4r8p8, Sage 8.1. O630p UxX BO3MOKHOCTEH U
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cpaBHeHHe (DyHKIIMOHANA. Pacmmpenne cocraBa
BCTPOCHHBIX U TPOTrPAMMHUPYEMBIX TUIIOB
MaTemarnueckux o0bekToB. MuTerpamnus CKA ¢
JIPYTUMH KOMITBIOTEPHBIMU CUCTEMaMH. Y HUDUKALIUS U
00BeKTHasI OpUeHTAIHs HHTepdeiica MoTbp30BaTes.
[IporpammupoBaHre CUMBOJIBHBIX BBIYMCICHHUI
MIPOM3BOJILHOM CIIOKHOCTHU. Y ckopeHue padboTel CKA.

CTpyKTYpbl JaHHBIX B

KOMIIBIOTEPHOM
anredpe. TexHuka
CHUMBOJIbHBIX
BBIYMCIICHUI.

basossie cTpykrypsl qanHbix B Sage Crucku (list),
nuHaMuueckue maccuBsbl. [lepeuncnenus (tuples).
CiioBapp M acconnatuBHbIN MaccuB (dictionary).
Oynkiuu u OyHkiuu s3p1ika Python. YciaoBHbie
OTIepATOPBI, ITUKJIIbI, CAMBOJILHBIC BRIPAXKEHUS,
anreOpandecKue CTPYKTYPhl, MATPHUIIbI, BEKTOPHBIE
npoctpancTBa. Ctpykrypsl 1anHbIX B GAP. KoHcTaHTHI
u oriepatopsl, [lepeMeHHBIC U IPUCBaNBAHUS,
Oynkiuu, Crincku, ToXKIAECTBEHHOCTh M PABEHCTBO
criickoB, MHOecTBa, BekTopbl U MaTpuilbl, 3anucH,
Apudmernueckue rnporpeccuu, McnonabzoBanue
IIUKJIOB.

LISP-mamuHe!.
Llenouncnennas
apudMeTHKa.
ITonuuoMuansHas
apudMeTHKa.

Llenouncnennas apudmeruka. OObEKTHI BBIYUCICHUN B
LIEJIOUNCIIEHHON apu(MEeTHKe — KOPOTKUE U JUIMHHbIE
HEOTpHULATENIbHbIE Liesble yncaa. CucreMa CUuCIeHus
(CC) — no3unuoHHasi, ¢ MOCTOSSHHBIM OCHOBAHUEM.
3HaK yKciIa U NO3ULMS TOUKY (pa3aenuTens Leaon u
JpOOHOM YacTeil) XpaHsaTcst 1 00padaThIBalOTCs
otnenbHO. CTpyKTypa AaHHBIX JUIsl IPEACTABICHUS
00BEKTOB BBIUMCIICHUN B LEIOYHCIEHHON. SI3BIK
peanuzauuu — C++.IlonnHomuanbHas apugmeTuka.
OOBEKTHI BEIYUCICHUN B MTOJTMHOMHAIBHON
apu@MeTHKe — IOJMHOMBI CTENIEHH N (1€ N — KOPOTKOE
1I€JI0€ YKCJI0) OT OJITHOM U HECKOJIBKUX MEPEMEHHBIX C
LEeI0YHCIeHHBIMU KodhdunmeHTamMu (Ko GULIHuEHTHI
— JUIMHHBIE LENBIE YNCIIA).

Penykius
anredpanvdecKux
BbIpakeHU. MeTox
KPUTUYECKHX TIap.

Anroput™m EBrinna.

[IpocTsle uncna.
TecTbl TPOCTOTHI.

Paznoxxenue uncen Ha

IMPOCTBIC YHCJIA.

Penykius anrebpandeckux BoIpaxeHU. MeTos
JoKanu3anuu. Anroputm nomnosiHenus. Teopema Kuyra
— bennukca. Meron kputudeckux nap. Meroa
MTONOJIHEHHUS. 3a7a4a MOJIMHOMHAIBHOTO YIIPOUIEHUSI.
Penykuus momuHomoB. basucel ['pé6nepa. Pemenne
CHCTEMBI MIOJIMHOMUAJIBHBIX YPABHEHUN. AIITOPUTM
Bbyx0Geprepa. OTHOIIEHUE 1ETUMOCTH U €T0 CBOMCTBA.
AunroputMmsbl Beruucienuss HOJL B KoJibIle 1EIbIX YnCed.
AnroputMmsl Berauciaenus HO/I B konplax nojJmHOMOB.
bunapssit anroputm Berauciaenuss HO/I.
Pacmmpennsiii anroput™ EBkinna. PacmmpenHsii
anroput™ EBKiMaa aJi MOJIMHOMOB HAJT

10JIeM. AJITOPUTM MPOBEPKHU Ha MPOCTOTY. AJITOPUTM
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tectupoBanus. Tect Dnyapaa Jlroka (1878) — lepuka
I'enpu Jlemepa (1930). Tect Annemana- [lomepaniia-
Promutu. Tectsl iceBaONpoCcTOTHL. HYHcia
Kapmaiikna.Pa3znosxeHue uyncen Ha IpOCThIE YucIa.
Meton Anpuena Mapu Jlexannpa. Meron ®@epma.
Mertoa nemHbIX ApoOei.

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.

He npenycMotpensl

. ®opmMma
HaumenoBanue TeMarnka nMpakTUYECKUX 3aHITUI
Ne TEKYIIETro
pasnena (cemuHapoOB)
KOHTPOJISI
1 2 3 4
1.
2.3.3 JlaGopaTopHble 3aHATHS.
He npenycmoTpensl
®opma
No HaumenoBanue nabopaTtopHbIX paboT TEKYIIEeTOo
KOHTPOJIA
1 3 4
1
2

3amuTa abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcosoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manucanue pedepara (P), scce (D),
koitokBuyM (K), recruposanue (T).

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-METOAUYECKOI0 o0ecneYeHHsl I CAMOCTOSTEeJIbHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIHHE (MOLYJII0)

No Bug CPC

[TepedeHn yueOHO-METOIUIECKOTO 00€CTICUeHUS TUCIIUILTAHBI
IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM paboOThI

1 2

3

1 | IToaroroBka pedepaToB
Y Hay4HBIX COOOIICHHI

PoxxkoB A.B. «TeMsl nccienoBareabckux paboT U METOAUYECKHE
yKa3aHUs [0 MX HAalMCAaHUIO», YTBEPXKJIEHHbIE Kadeapoii
(YHKIMOHATIBHOTO aHaimu3a M aiaredpsl, npotokona Ne 1 or 31
asrycra 2017 r.

2 |CamocrogrenbHoe
OCBOCHUE TCOPHH

PoxkoB A.B. «llepeyeHb  3JEKTPOHHBIX  HMCTOYHHUKOB
nHpOpMaUU TSI CaMOCTOSITENIBHBIX PabOT MO BCEMY KypCy
Marucrepckoil mporpammsl AM3W u pekoMeHZanuu IO €ro
WCIIOB30BAaHUIO». MeETOAUYECKHEe YyKa3aHUs, YTBEPKICHHBIE
Kadenpoil GpyHKIMOHATIBHOTO aHATM3a U alareOpsl, poTokoi Ne 1
ot 31 aBrycra 2017.

Y4eOHO-METOAMYECKHUE MaTepuajbl I CAaMOCTOATEIBHONW pabOThl OOYYalONMUXCs W3
qrclia MHBAIKU/IOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3) nmpepocTaBisiroTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

Jis U1 ¢ HApYIICHUSIMH 3PEHUS:




— B [1€4aTHOW (hopMe ¢ yBETHMUEHHBIM MIPUDTOM,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATENIBHOTO arapaTa:
— B mieuaTHoi opme,

— B (hopMe 3JIEKTPOHHOI' 0 TOKYMEHTA,

Ilepeuennb
AJIEKTPOHHBIX JOKYMEHTOB, KOTOPbIE MOT'YT OBITh IIPECTABIECHbI
B [IEYATHOI (opMe C yBEIHMUEHHBIM HIpUPTOM

1. PoxkoB A.B. «Tembl wHccrnenoBaTeNbCKUX padOT M METOJUYECKHE YKa3aHUS [0 UX
HaIHMCaHUIO», YTBEP)KICHHBIE Kadeapol PyHKIIMOHAIBHOTO aHaJIi3a U aJre0pbl, MPOTOKOI Ne
1 or 31 aBrycra 2017 1.

2. PoxkoB A.B. «llepeueHb 3JEKTPOHHBIX MCTOYHHUKOB MH(OPMAIMH U CAMOCTOSTEIBHBIX
paboT Mo BceMy Kypcy Maructepckoil mporpamMvmbl AM3U u pexkoMeHJaluu IO €ero
UCTIOJIB30BaHUIO». MeToIuuecKkne yKa3zaHusl, YTBEpPKACHHbIE Kadeapol (pyHKIMOHAIBHOTO
aHanuza u anredpsl, mporokos Ne 1 ot 31 asrycra 2017.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

AKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI, JEKIHMH, JTa00OPATOPHbIE 3aHATHUS, KOHTPOJIbHBIE
pabotbl, pedeparuBHBIC MOKIAABI (IO HEKOTOPHIM TEMaM B BHJE NpPE3CHTAllMM) U 3adeT. B
TEYEHHE CEMECTpa MAarucTpbl pPElIAlT 3a7aydd, YKa3aHHbIC IIPENOJaBaTeleM, K KaKIOMY
nabopaTopHOMY 3aHATHIO. KaXkaplii MarucTp roToBUT pedepaTHBHBIN TOKIA 110 OJHON M3 HIKE
HayyHBIX TEM. 3aueT BBICTABISETCS IIOCJIE BBIIIOJHEHUS OIPEAEIECHHOTO KOJIMYECTBA
(MpaKkTUYECKUX M TEOPETUYECKUX) 3aJaHUN KOHTPOJIBHBIX paboT M oTyeTa mo pedepaTuBHOMY
JIOKJIa1y. B ciiydae HEBBITOTHEHNS KaKOTO-TO U3 IPUBEIEHHBIX TPEOOBAHUIM, MarUCTPY AJIS CAAYH
3ayeTa IMpeUlaraloTcs IO YCMOTPEHHMIO INIPENojAaBaTesi HEKOTOpble MpaKTUYECKue U
TEOpEeTUYECKHE 3aJaHus, MTOJ0OHbIE MPEI0KEHHBIM HIDKE.

K o6pa3oBarenbHBIM TEXHOIOTHSIM TaK)KE€ OTHOCATCS MHTEPAKTUBHBIE METO/IbI O0YUEHHUS.
HMHTEepakTUBHOCTD NIOJa4X MaTepHala Mo AUCUUIUIMHE «ba3bl JaHHBIX)» MPEANOoIaraeT He TOJIBKO
B3aMMOJICHCTBUS BMJa «IIperojaBaTeslb - MarucTp» W «MarucTp - IpernojaBaTelib», HO U
«MarucTp - MarucTp». Bce 3T BBl B3aUMOJEHCTBUSA XOPOIIO JOCTUTAIOTCS NPU U3JI0KEHUU
MaTepuaia Ha 3aHATUSAX B XOJ€ JAMCKYCCHUH, a TakXke Ha J1abOpaTOpPHBIX 3aHATUSIX B XOJE
U3JI0KEHUs1 MarucTpamMu pedepaTuBHbIX JOKIaI0B (BO3MOXKHO B BHJIE PE3EHTALINN).

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIEro KOHTPOJISl yCIIeBaeMOCTH U MIPOMEKYTOYHOM

aTTecTaluu.
4.1 ®oHA OLEHOYHBIX CPeICTB A5 MPOBeIeHHs TeKYIIero KOHTPOJIs.
Crnucok TeoOpeTHYeCKUX BOMPOCOB (/1JIs1 HOJTOTOBKHU K 3aUeTy)
KoncranTs! u oneparopsl B GAP u Sage.

[lepemeHHbIe U TPUCBAaUBAHUS.

DyHKIHUH.

Crnucky - TOXAECTBEHHOCTh U PAaBEHCTBO CITUCKOB.

MHoxecTBa, BEKTOpBI U MaTpHULIBL.

3anwucu.

Hcnonp30BaHnE LIUKIIOB.

AJNTOPUTM TTOTIOJTHEHUS.

Teopema Knyra — bennukca.

LCoNoOAWNE
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

N oo

10.

11.

12.
13.
14.

MeTtoa KpUTHYECKUX Hap.

3ajaya NOJIMHOMHUAIIBHOTO YIPOUIEHUSI.

Bbazucel ['pébnepa. Pemenne crucTeMbl MOTMHOMUAIBHBIX YPaBHEHUH.
Anroput™m byx6eprepa.

Anroputmsl Berunciienuss HOJl B KoJbIie LETBIX YHUCEN.
AnroputMmsl Berunciaenus HO/I B konpLiax noJIMnHOMOB.
bunapneii anroput™ Beraucinenust HO/I.

Pacmmpennsiit anroput™ EBknnaa s OJIMHOMOB HaJ, MOJIEM.
ANropUTM IIPOBEPKU HA IIPOCTOTY.

AJNTOpUTM TECTUPOBAHUS.

Tect Dnyapna Jlroka — Jlemepa.

Tect Annemana- [lomepanua-Promin.

Tectsl ncesnonpocrorel. Yucia Kapmaiikia.

PasnosxeHune yncen Ha NpoCThIE YKCIIA.

Meroxn Anpuena Mapu Jlexxanpa.

Meton ®@epma.

Meroa nenHbIX ApoOei.

4.2 ®oH/ O1IEHOYHBIX CPEICTB /ISl IPOBEAeHNs MPOMEKYTOYHOM ATTeCTAIUM.
CHHCOK THIOBBIX aJrOPUTMOB (ISl CAMOCTOSATEIILHBIX 3aHATHH U 3a4eTa)
HaxoxeHre npuMUTHBHOTO 3JIEMEHTa KOHEYHOTO MOJIA.

[TocTpoenue Tabnuipl Jorapudma SIKoOr KOHEYHOTO MOJIS.

Pemenue cucrem TMHEWHBIX YPABHEHUN HAJ KOHEUYHBIM ITOJIEM.

AJNTOpUTM OBICTPOTO BO3BE/ICHHS B CTCIICHD.

Haxoxxnenne oOpaTHBIX 3JIEMEHTOB B KOHEUYHOM TI0JIE.

Pacminpenus KOHEUHBIX MOJIEH.

GF(2%)

Anroputm mudpoBanus AES: crpykrypa mnomns
DIIEMEHTOB.

, HaXOXACHHC O6paTHLIX

8 4
Anroput™m mmdpoBanus AES: dakTop xosbiio GF (2)[X]/ mn((x+1) ), npeoOpa3oBaHue
CTOJIOIOB.

Anroputm mmdpoBanus AES: JluneitHoe mnpeoOpazoBaHHe, COOCTBEHHBIE 3HAYCHUS
00 1 11

O O R Rk B P
N =)
L S R = o B o M o)
P P P OO O F P

O O R Rk P Rk
e = =
R PO O O Kk K
P O 0O O R Kk Kk

0 0

MAaTPHUIIBI

Anropurym RSA — BEIGOp cexperHbix mapamerpos Pr 9 d , BBIUHUCIICHUE OTKPBITOr0 KIIF04Ya
n,e

Prok3aunass  cucrema  mmudpoBaHus.  beictpopactymuit  Bektop.  CoKphITHE
OBICTPOpACTYILEr0 BEKTOPA MOCe MPeodpa3oBaHusl YMHOKEHHS 10 MOIYJIIO.

Pemenne cucreM TMHENHBIX YPaBHEHUH MO Pa3HBIM MOIYJISIM.

Pewienne cucreM ITMHENHBIX YPABHEHUN B KOJIBLIE LIEIBIX YUCEIL.

JIunelnbIi perucrp CABUIa c oOpaTHOMI CBSI3bIO

Sn+k = a'k—lSn+k—l + ak—ZSn+k—2 +o.t a:I.Sn+1 + aOSn +a,n= O’l' 2’



15.
16.

17.

18.
19.
20.

CoNoORAEWN

PR R RPRRRERE e
~NOoOUNWNEREO

k k-1 k-2
. X' =a X +a_,X “+..+aX+
XapakTepruCTUUYECKUM MHOTOYJIEH PETUCTpa CABUTA k-1 k-2 axX+d
Haxoxnenue SIBHOTO BHUJIA 3HAYECHUU perucrpa CABUIa

_ n n n _
S, =po +pa, +..+ b ,n_0,1,2,...’ e o, 0,y O ) KOpHH
o €P
XapaKTEePUCTHUECKOTO  MHOTOWICHa, KO3()()UIIMEHTHI B Por B, SIBJIISIOTCS
0 0 0 _
oy + pra, +..+ By =3,

1 1 1
By + o, +..+ fay =95,

k-1 k-1 k-1
o +pa, +.+pa =S
PELICHUSAMU CUCTEMBI A B, B k=1

Marpuna TMHEHHOrO pEerucTpa cBUra

00 .. 00 a
10 0 0 a
01 0 0 a
00 0 0 a

00 ..00 a,
00 . 10 a,

0 0 .. 01 a&a,

ee COOCTBEHHbIEC 3HAYCHHUS U )KOpAaHOBa (hopma.
KBa,I[paTI/ILIHHﬁ 3aKOH B3aMMHOCTH. Brluncienue KBaJApaTU4YHbIX BBIYCTOB U HCBBIYCTOB.
p=3(mod4) = p=4k+3

=4k+1 .

H3Bneuenue KBaJApaTHbIX KOpHefI 1o MpoCTOMY MOIYIJIHO

V3BIIeueHHE KBaIPATHBIX KOPHEIl 110 IIPocToMy Mojymo P = 1(mod4) =p

IIpuMepHbIe TeMbl pedepaTUBHBIX J0KJIA/10B

Pacummpenne coctaBa BCTPOEHHBIX U HPOrpaMMHUPYEMBIX THUIIOB MaTeMAaTUYECKUX
0OBEKTOB.

Wnterpanus CKA ¢ apyruMu KOMObIOTEPHBIMU CUCTEMaMHU.

YHudukanus u 00beKTHas OpUeHTalMs HHTepdeiica moap30BaTes.
IIporpammupoBaHuE€ CUMBOJIBHBIX BBIYMCIICHUI IPOU3BOJIBHOMN CIOKHOCTH.
VYckopenue pabotsl CKA.

LISP-mammna.

TexHHKa CHMBOJIBHBIX BBIYMCIECHUM.

@ynkuroHanbHble LISP-BbIpaskenus.

Kuraiickas Teopema 00 ocTaTkax U € IpUMEHEHHE.

. [IpuMHUTHBHBIE 3JIEMEHTHI KOHEUHBIX MOJIEH.

. Kommniprorepnas anredpa B Kpunrorpaduu.

. ATrOpUTMBI OBICTPOTO YMHOXKEHHS MaTPUL.

. ProK3aunble aJIrOpUTMBI.

. I3BneyeHne kBaipaTHbIX KOPHEHN B KOHEYHBIX MOJISIX.

. Anroputm HlTpaccena.

. Anroput™m Bunorpana-lItpaccena.

. O630p BEpPOATHOCTHBIX AITOPUTMOB PA3JI0KEHUS Ha IPOCTHIE MHOXKUTEIIH.

S. IlepeyeHb OCHOBHOM W JONMOJHHUTEJILHOH y4eOHOH JMTepaTypbl, HCOOXOAUMON 1JIs1

OCBOCHUS IMCHHUIUIMHBI (MOAYJIs1).

5.1 OcHoBHas JiMTEpaTypa:
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1. Byxmrtab A.A. Teopus uucen, 4-e uzn. [DnextponHslii pecype]. - CII6.: Jlanp, 2015. -
URL.: https://e.lanbook.com/reader/book/65053/#1

2. I'myxoB M.M., Kpyrios 1. A., ITuukyp A.b., Uepemymkuna A.B. Beenenue B TeopeTuko-

YUCJIOBBIC METOBI KpunTorpadpuu. [InexkrponHsid pecypce]. - CII6.: Jlans, 2011. - URL:
https://e.lanbook.com/reader/book/68466/#1
5.2 lonostHMTeILHASI JIATEPATypa:

1. Konora E.A., Tlomnak I'.A. AnroputmMbl u mporpammbl. S3pik C++, 3-¢ wu3m.
[OnexTpoHHbIi  pecypc]. — M.: JlabGopatopus 3manumii, 2018. - URL:
https://e.lanbook.com/reader/book/103905/#1

2. Oxkynos C.M. [IporpamMmmupoBaHue B aropuTMax, 6-e u3z. [DnekTpoHHbId pecypc]. — M.:
Jlaboparopus 3nanui, 2017. — URL: https://e.lanbook.com/reader/book/94140/#1

1.3. Ilepuoanyeckue U3aHUA:
He npenycMoTpenst

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJIEKOMMYHMKANMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX JIJIsl OCBOEHHUS TUCHUTILIHHBI (MOTYJIsI).
1. Ilaker kommbroTepHOU anredpsl Sage 8.3. OdunnanbHelii caifT http://sagemath.org/
2. Tlaker xommbroTepHOUM anreOpel Gap4r9p3. OdunmaneHbiid calT http://www.gap-
system.org/
3. Kmmenrckas OC Debian 9.3. Odunmaneuslii cait https://www.debian.org/
4. Cucrtema aynuta u obHapyxeHnus BropxeHuil Kali Linux 2018.3. OdunmansHelii cait
http://www.kali.org/

7. MeTonuyeckne yKa3zaHusi [Jisi OOyYAWINUXCS MO OCBOEHUK) JAWCHUILIAHBI
(Mopy.Jist).

CornacHo y4eOHOMY TUIaHY JUCHUTUTHHBI « IKCIIEPUMEHTAIIbHAS TEOPUS YUCEI» UTOTOBON
dbopMoil KOHTpOJNsi sBIseTcss 3adeT. [l cmaum 3adera MarucTp JOJDKSH HAYYHUThCS Ha
7a00paTOPHBIX 3aHATUAX pEIIaTh MPAKTUYCCKHE 3aJlaHUs TI0 TeMaM pa3lelioB 1-3, BBITOIHATH
JIOMAITHUE 3aJIaHusl. TUTIBI MPAKTUYSCKUX 3aJaHHi Ha 3a4eT COOTBETCTBYIOT 33JaHUsIM. TaKkxke Ha
3aueTe MarucTpam IMpeanaraloTcs U TEOPETUUECKHe 3aJaHusl, COCTOSIIINE B MUCEMEHHOM OTBETE
HAa OJWH W3 BONPOCOB. KOIMYECTBO MPAKTUYCCKUX M TCOPETHUSCKUX 3aJaHUN 3aBHCHT OT
AKTUBHOCTH U PE3yIbTaTUBHOCTU PabOTHI MarucTpa B TEYEHUE CEMECTPA.

BaxnelimmM sTanoM Kypca SIBISIETCS CaMOCTOSATEIbHAas paboTa 1O JUCIUIUINHE
(Moz[ymo).

J171s MOATOTOBKM K OTBETaM Ha TEOPETHUECKHE BOMPOCHI B XOJIe KOHTPOJIBHBIX paboT U Ha
3a4eTe MarucTpaMm JIOCTaTOYHO MCIIOJIb30BaTh Marepuall JEKIui. Bech 3TOT TeopeTudyecKuil
MaTepuain COACPKHUTCS B YUeOHBIX MOCOOUSX M3 CIHCKAa OCHOBHOW JHUTEparypbl. s usyueHus
TEOPETUYECKOT0 MaTepuana, HeoOXO0AUMOTO /ISl TTOJrOTOBKH pedepaTUBHOIO JTOKIIana, Kpome
OCHOBHBIX UCTOYHHUKOB JINTEPATYPHI BO3MOYKHO HCIIOJIb30BAHKE JOTIOJHUTEIBHBIX HCTOUHUKOB U
WNHrepHeT-pecypca. B cinydae 3arpyaHeHMH, BO3HUKAIONIMX Yy MAarucTpoB B IIpOIECCE
CaMOCTOSITENILHOTO M3y4YEHHS TEOpPUHU, MPENOoJIaBaTeNb pPAa3bsCHIET CIOXKHBIE MOMEHTHI Ha
KOHCYJIbTAIIHSIX.

8. IlepeyeHbr MHPOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa30BaTe/ILHOIO MPOLECCa MO0 JUCHUILINHE (MOIYJIIO).

8.1 llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

basbl qaHHBIX HAa OTKPBITOM Koze SQL
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https://e.lanbook.com/reader/book/65053/#1
https://e.lanbook.com/reader/book/68466/#1
https://e.lanbook.com/reader/book/103905/#1
https://e.lanbook.com/reader/book/94140/#1

8.2 IlepeuyeHb HEOOXOAMMOT0 POTPAMMHOI0 00eCeYeHHsl.
a) nmepeYeHb JUINEH3MOHHOT0 MPOTPAMMHOI0 00ecreyeHus :

Ne IlepeyeHb JMIIEH3MOHHOTO IPOTPAMMHOIO o0ecevYeHu st

n/n

1. | Microsoft Windows 8, 10

2. | Microsoft Office Professional Plus

3. Maple 18

4. MATLAB

5. | Wolfram Mathematica

B) Ilepedyennb cB00OOHO pACTIPOCTPAHSIEMOT0 MPOTPAMMHOI0 O0ecredeHust

Ne IlepeyeHb ¢cBOOOTHO PACIIPOCTPAHSIEMOr0 NIPOrPAMMHOI0 00eceYeHus
ITaker kommbroTepHON anredpwl Sage 8.3. OdunmanpHbIN cailT http://sagemath.org/

2. [Taker xommbroTepHOil anredbpel Gap4r9p3. Odunmaneueiii caift http://www.gap-
system.org/

3. ITaker xommbroTepnoit  anredpsr  PARIGT  2.11.  Odunmanbheiii  cailt
http://pari.math.u-bordeaux.fr/

4, bubnuoreka nns pabotsl ¢ 6onbmuMu nensiMu ynciaamu GMP 6.1.2. OdurmanbHbIii
caift https://gmplib.org/

S. S3pIk mporpammupoBanus Python. Odunmaneasiit caifT https://www.python.org/

6. SA3pik nporpammupoBanus Julia. OgunmaneHeiii cailT http://julialang.org/

7. SA3pik nporpammupoBanus Cython. Odunmansaeiii caiit http://cython.org/

8. Kommunstop PyPy, ontumusupyrounmii kon Python u Cython. Odunmaneneiii caiit
http://pypy.org/

9. Python B oGnake, uHTerpupoBaHHas cpena paspaboTku Anaconda. OdunmanbHbIN
caift https://store.continuum.io/cshop/anaconda/

10. | Maremartnueckue makersl Python, mpoekr SciPy. Oduumanbeii — cait
http://www.scipy.org/

11. Knuenrckas oC Debian 9.5. OdurmanbHbIiI CalT
https://www.debian.org/index.ru.html

12. U3 parennpckas cucreMa LaTeX/MiKTeX 2.9. OdunmanbHbII CalT
http://www.miktex.org/

13. | Yrummtel PyccnnoBuua https://technet.microsoft.com/ru-ru/library/bb545021.aspx

14. | Anamm3 3ammmenHoctu cetu Kali Linux 2018.3. https://www.kali.org/

15. | Ananm3 3anmmenHocta cetr Snort 3.0. OdunmanbHbIi cait https://www.snort.org/

16. | Cepsepnas OC CentOS — 7. OdunmansHbiid cailT https://www.centos.org/

17. | Oducnas  cucrema  Apache  OpenOffice 4.1.5. OdunuanbHbii  caT
https://www.openoffice.org/ru/

8.3 llepevyenb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM:
1. CnpaBouno-nipaBoBas cuctema «Koncynprant [rocy (http://www.consultant.ru)
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2. DnektponHas oudnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
3. Dnekrponnas oudmuoreka http://gen.lib.rus.ec/

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOXxomumasi /I  OCYLIECTBJICHUSA

00pa3oBaTeILHOIO NMPoIeCcca Mo JUCHUILIMHE (MOAYJIIO0).

Ne Bizt paGor MarepuajibHO-TEXHHUYECKOE 00ecTieYeHNEe TUCITUTITNHBI
(MOTyJIs1) ¥ OCHAIIEHHOCTh
1. Jleknmonusele 3anaTUs | JIGKHIMOHHAs ayguTOpHs, OCHAIlCHHAs IIPE3CHTAllMOHHON
TEXHUKOH (IIPOEKTOp, OJKpaH, KOMIIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIUM TporpaMmubiM obOecnieuernem (I10)
[Iporpammsi, JIEMOHCTPALINH BUJICO MaTepHalioB
(mpourpsiarenb «\Windows Media Playery). [Iporpammsr asis
JEMOHCTpallMKd M co3aanus mpesentanuii («Microsoft Power
Pointy).
2. Cemunapckue 3anatusi | He npenycMoTpeHsl
3. JlaGopatopHbie JlaGopatopusi, YKOMIUIEKTOBaHHasi  CIHEHUAIU3UPOBAHHON
3aHATHUS MeOenbl0 M TEXHHYECKUMHU CpEJACTBaMU OOyYEeHHS —
KOMIBIOTEPAMHU
4. KypcoBoe He npenycmotpeno
POEKTUPOBAHUE
5. ['pynnoBsie AyauTopus sl TPYNIOBBIX 3aHATUM
(MHIUBUIYATHHBIC)
KOHCYJIbTAIIUH
6. Texkymuii  KOHTPOJb, | AyIUTOpHUS 7Sl TPYIIOBBIX 3aHITHMA
IPOMEXKYTOUHAS
aTTecTanus
7. CamocrosiTenbHas Kabuner 11 caMoCTOSITENbHONM  pabOThl, OCHAIIEHHBII
pabota KOMITBIOTEPHON TEXHHKON C BO3MOXHOCTBIO MOAKIIIOYEHUS K
cetn «/HTEpHET», IPOrpamMMoONl SKPAHHOTO YBEIWYEHUS U
00€CIEeYeHHbIN JOCTYNIOM B 3JIEKTPOHHYI HH(OPMAIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.
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PEIEH3USs

Ha QOHI oneHOYHEX CPEACTB AUCUUMIHHE]
BKCIIEPI/IMEHTAJIBHAH TEOPUSI YHCEJ

Hanpagsnenue noarorosku 01.04.0] Marematuxka
Hanpasnennocrs AnreGpanveckye METOEI 381K Tl HHGOPMArHY

AT Maructpos HanpasieHHOCTS «Aunrebpanyeckue METOABl  3amuTH
HHQOpMaImy COCTaBlIeHA  nokTOpoM ¢H3m<o-marema’mqecmx Hayk,
npoeccopom Kadenper dyHKIHORATBHOrG aHanM3a u anre6pp bakysTery
MaTeMaTHKu u KOMIIBIOTePHBIX Hayk Kyb6anckoro roCynapceTBernoOrQ YHUBEpcHTeTA
Poxkoseim A B.

Iporpamma COCTaBIIeHa B COOTBeTCTBIY ¢ Denepansusmyg FOCYAapPCTBEHHEIM
00pasoBate s CTaHZapTOM BEICcmero npoteccuoHaEHOro 06pazoBanus

3acelaHuu y4ebHo-MeTomuuecKoro COBeTa  dakymbrera MarematHky y
KOMIBIOTepHBIX Hayk,

CBOMBIIHe TIporpamMmy  mucnmmmpgsy 3xcnepnMeH'ram.Haa TEOpHs Yyucejy
cMoryT: Onpenensry CTPYKTYDHBI faHHBIX B KOMIbIoTepHO anrebpe. Ucnoss3opary
TEXHHKY  CUMBOMTBHpIX BoMHCACHHH. TTpumensry, OCHOBHbIE MaTeMaTHyeckye
METOLBI, Henomb3yempre aHaM3e THMOBKIX Kpuntorpaduyeckux aJIrOPHTMOB,
OPHEHTHPOBaTECy g TUIIOBBIX apXHTEKTypax BEIMHCIUTENBHEIX  Mponeccop:
HCTIONB30BaKS  6uGmHOTEKY AITOPUTMOB M makertop Paclumpenus; noucka p
HCTIONb30Ban 1y COBpeMeHHOi Hay4YHO-TeXHUYecKol HTEpaTypolt B o6nacty
CHMBOMBHBIX BRIYHCIe K

Donj oneHouEX CPEACTB MHCUMIIIHE R JKeepuMenTansHay TEOPHs Yuce)
ATE MarucTpog HamnpasneHHoCTS «Anre6panyeckye METOABI  3amuTy

Kannunar pus.-mar, Hayk,
3aBetyrommmii Kadenpoii MaTeMaTHyeckux
H KOMIIBIOTEPHBIX MeTo108 ®I'bOY BO «Ky6I'Vy

M.H. Apo6Gorenxo
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