MUHUCTEPCTBO HAYKHW U BBLICIIEIO OBPA3OBAHWMSA POCCMPICKOP'I OEJIEPALTIN
denepalbHOE FOCYAAPCTBEHHOE Gro/pKeTHOE 00pa3oBaTesIbHOE YUPSIKACHHE
BBICIIIEr0 00pa30BaAHMS
«KYBAHCKHIA TOCY JAPCTBEHHbBI/ YHUBEPCUTET>

(DaKyJ‘IBTeT MaTeMaTHUuKU U KOMHLIOTeprIX HayK

VTBEP)KI[A;ng :
Hpopex’ropé&} 0¥

KauecTBy NPT
IPOPEKTO ’;‘f <% B

noonucL D 9(&2‘4:“—’ *;
S
«28» mast 202 1 pin o

PABOYASI MPOTPAMMA AU CHUIIIAHBI

B1.B.](B.01.02 KOMIILIOTEPHASI AJITEBPA

HanpasieHue IOAroTOBKH 01.04.01 Maremaruka

HarmpaBleHHOCTD (podhuib) AnreGpanyeckue METOIbI 3AINTEL nH(OpPMALIIH,

dopma 00yueHus OYHas

Kpanudukanys _ Marucrp

Kpacnonap 2021



PaGouas nporpamma aucunninsael Komneiotepnas aarebpa

COCTABJICHA B COOTBETCTBUH C (heaiepaabHBIM FOCY/1apCTBEHHBIM 00pa30BaTeIbHBIM
craniaproM Beiciiero obpasosanus (PI'OC BO) no HanpaBieHHIO MOArOTOBKH /
CrelnasbHOCTH

01.04.01 Maremarnka Anredpanyeckuie METO/IbI 3ALMTHL HHOOPMALIUK

KO H HAMMCHOBAHWUC HANPaBICHUS NMOArOTOBKH

[Tporpammy cocraBui(u): ///

A.B. PoxkoBs, npodeccop, a.¢.-M.H., mpodeccop

H.O. ®avuaus, 10/KHOCTb, YYEHAs CTErNeHb, YHEHOE 3BaHHe 5 MOANUCH

PaGouas nporpamma nuctuninHbl KoMiborepHas anredpa
YTBEpK/eHa Ha 3acelaHuu Kadenprl (yHKIHOHAILHOTO aHaau3a U anredpsl
npotokoa Ne 9 «13» anpens 2021 r.

3aBenyronmit kadeapoit (yHKIMOHAIBHOTO aHAIM3a U anreGphl %
bapcykosa B.1O. Z

(I)EL\IM.“IH}L HHHUHANBI NnoaAnuchL

YTBepik/ieHa Ha 3acelaHii yueOHO-METOAUYECKOH KOMUCCHH
(axy1bTeTa/HHCTUTYTa MaTeMaTHKK M KOMITBIOTEPHBIX HAyK

npotokoi Ne 3 «12» mas 2021 r. J

[Ipencenarens YMK ¢axynsrera/uncrutyra Ilmansko C.IT. ['l///
(I)ﬂWMJlHﬂ. MHUUHATBI NOANKUCH

PelienseHThI:

Cytokckuit B.I'. Kk.T.H., 10u€HT Kadeapbl HA3eMHOrO TPAHCIIOPTAa M MEXAHHKH

Ky6I'TY

Jlazapes B.A. n.n.1., 3aB. kadenpoit Teopun Qpynkuuii Ky6I'y



1 Henn u 3a1a4u M3yYeHUs1 AUCHMILIMHBI (MOYJIs1).

1.1 Leab ocBOEHUS TUCHUILIHHBI.

Lenb ocBOeHMS MUCHUIUTMHBI — pAaCCMAaTPHUBACT 33ja4l MH(OPMATH3AIHUKA M HAYYHOTO
nporpamMmupoBaHusi. M3yueHue 53TOM JOUCUUIUIMHBI SIBISETCS Ba)XXHOM COCTaBHOM 4YacThblO
COBPEMEHHOT0 MAaTEeMAaTHIECKOTO 00pa30BaHUs U 00pa30BaHUS B 00JIACTH KOMIIBIOTEPHBIX HayK.

1.2 3aga4yu AUCHMIIMHBI.

3amaun ocBoeHus gucHuIUiMHbl «KommblorepHas anreOpa»: mnosydeHue 0a30BbIX
TEOPETHUUECKUX U MPAKTUYECKUX CBEACHUN U HABBIKOB O CTPYKTYpPE U aJrOPUTMaX CUMBOJIBHBIX
MaTeMaTHYecKUX BbrunciaeHui. [Ipexe Bcero anreOpandyeckux, CBA3aHHBIX C BBIYUCIUTEIbHBIMU
Y YHCIIOBBIMU BOTpOCaMH anreOpsl U kpunrorpaduu. [IpuMenenue 3Tux 3HaAHUM Ha MPaKTUKE,
MpU PAaCCMOTPEHUU TIEPCIIEKTUB Pa3BUTHS MAaTEMAaTHYECKUX M KOMIIBIOTEPHBIX HAayK, MECTE U
POJIU BBIYUCIUTENBHBIX PUEMOB U METOJIOB, IPU PEIICHHH BOMPOCOB 3aIIUTH HHGOpMAIIUU. A
TaKKe INpPU aHAIU3E€ CTPYKTYp HH(DOPMAIMOHHBIX CHCTEM W MaTeMaTHUYeCKUX METO/0B
MOCTPOCHHUS 3aIUIICHHBIX HH()OPMAIIMOHHBIX CHCTEM.

Nzyuenue reopernyeckux ocHoB npeamera: Mnpopmannonnsie 00bekThl. KomnbroTepHas
anreOpa ¥ YUCIICHHBIN aHAIHU3. DIEMEHTHI TEOPHH CI0XKHOCTH alrOPUTMOB. UncnoBbIe pyHKINU,
OCHOBHBIE TEOPEMBI O €BKJIMJIOBBIX KOJIbIIAX, AJITOPUTMBI PEIICHHS JIMHCHHBIX M KBaJPaTHBIX
YpaBHEHUI B KOHEYHBIX MOJISIX, KOJBI[AX BEIUETOB, AITOPUTMBI HAXO0XKICHUS HAMOOIBIIUX 00X
JeNUTENeH, aIrOpUuTMOB MPOBEPKH MPOCTOTHI YUCET.

1.3 MecTo gucuumiinHbl (MOYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl.

JucuuniuuHa «KOMIbIOTEpHas aredpay OTHOCUTCS K 4acTH, (POpMUPYEMOI y4aCTHUKAMHU
oOpa3oBatenbHbIX OoTHOIIeHUH brioka 1 "ucuummuael (Moxynn)" y4eOHOTO TUIaHa U SBISETCS
muciumnHoi o Bei6opy b1.B./1B.01.02.

JlanHasi MTUCIUIUIMHA, KaK ajlrOpUTMUYECKass OCHOBA KpHUNTOrpaduu, KPUMNTOAHAIN3A,
TEOPUH 3aIUIIEHHbBIX MH(GOPMaLMOHHBIX CHUCTEM, puU3BaHa COJIEHCTBOBATh
dbyHIaMeHTanu3anu 00pa30BaHUs, YKPEIJICHUIO IPAaBOCO3HAHUS U PA3BUTHUIO CHCTEMHOTO
MBIIUICHUS MAarUCTPOB. A TaK)Ke pa3BUTHIO HABBIKOB IPUMEHEHUSI COBPEMEHHBIX KOMITHIOTEPHBIX
CPEIICTB AJISl PEIIEHUS] €CTECTBEHHO-HAYYHBIX MTPOOIIEM.

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0yYeHHUS] MO JUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3YJIbTATAMH 0CBOCHHS 00pPa30BaTe/JbHOM IPOrPaMMBbI.
Pe3ynbTarsl 00yueHus Mo AUCHUILIINHE

(3Haert, ymeer, Biajeer
(HaBBIKM W/WUJIU OMBIT JESITEIbHOCTH))

aKTyaJdbHble W 3HAUYMMBbIE 3aJa4M

Kon 1 HanmMeHoBaHMe HHIUKAaTOpa™
JOCTHKEHHUSI KOMIIETCHITNHU

IIK-1 Cnocoben ¢opMmynupoBaTb H  peliaTh
(dbyHIaMeHTaIbHON M MPUKJIAJAHON MaTeMaTUKH
IIK-1.1 3Haer OCHOBHBIE IOHATHUS, MACH H

3nath: O KOMIBIOTEPHOU peanu3anuu HHPop-

MeTO/1bl PyH/ITaMEHTAJIbHBIX MaTeMaTHYECKIX
JUCLUIUIMH IS pelieHust 6a30BbIX 3aa4

[IK-1.2 Vmeer mnepenaBaTb pe3yJIbTAThI
[IPOBEACHHBIX TEOPETUUECKUX U MTPUKIIAIHBIX
HCCIENOBaHUM B BHJE€  KOHKPETHBIX
MIPEAMETHBIX PEKOMEHJAUUi B TEPMHUHAX

MAaI[OHHBIX 0OBEKTOB.

CBsi3u KOMITBIOTEPHOM alreOpbl M YUCIEHHOTO
aHaInu3a

VYMeTh: [Ipumenars OCHOBHBIC
MaTeMaTUYECKUE METOMbI, MCIOJIb3yEMbIE B
aHaJIN3€ TUIIOBBIX aJITOPUTMOB

MpeIMETHOM 00J1acTH Bnagerts HaBbIKaMU: MCIIOJIb30BaHUS
IIK-1.3 CamoCTOATENIbBHO M  KOPPEKTHO | OMOMMOTEKM  aJIrOpuTMOB M TAKETOB
pemaer CTaH/IapTHbHIE 3a/la4uM | pacIIupeHus;

(byHIaMeHTaNbHOM " IIPUKJIAHOM | IOMCKA W  HCIOJIb30BAHUSA COBPEMEHHOMU
MaTeMaTUKU Hay4YHO-TEXHUUYECKOU JTUTEPATYypOH B 00JIaCTH
I1IK-1.4 Nmeer HaBBbIKU peLIeHUs | CUMBOJIBHBIX BBIYMCIICHUM.

MaTeMaTUYeCKUX 3a7jad, COOTBETCTBYIOIUX

KBaJTU (UKL, BO3HUKAIOIINX pu

IIPOBEJCHUN  HAy4YHBIX U  NPHUKIATHBIX

UCCIIEI0BaHUI




Kox u HaumeHOBaHMe HHANKATOpaA™®
JOCTHKEHHUSI KOMIIETCHITUHN

Pe3ynbTarsl 00yueHus no AUCLUIIIINHE
(3Haert, ymeer, Biajeer
(HaBBIKU W/WJIH OTIBIT JESITETIHHOCTH))

IIK-4 CriocoGeH OpueHTHPOBATHCS B COBPEMEHHBIX AJITOPUTMAX KOMIIBIOTEPHON MaTeMaTHKH;
ob0nagaTh COCOOHOCTSAMHU K A(P(PEKTUBHOMY NMPUMEHECHHIO M peau3allii MaTeMaTHYECKU
CJIO’KHBIX aJITOPUTMOB B COBPEMEHHBIX MPOTrPAMMHBIX KOMILIEKCAX

[IK-4.1 YMeeT npuMEHATh U PEaJTu30BbIBATH
MaTeMaTHUYeCKH CJIOKHBIE alITOPUTMBI B
COBPEMEHHBIX POrPAMMHBIX KOMILIEKCAaX
[IK-4.2 Ilpumenser B mpodeccHnoHaTbHOMI
NEeSITeIbHOCTH METOJIMKY HCCIIEJJOBAaHUS U
CO3J]aHUsl HOBBIX MOJIENIeH, METOJI0B U
TEXHOJIOTHIl B MaTeMaTHKE M €CTECTBEHHBIX
HayKax

IIK-4.3 JlemoHCcTpupyeT yMeHHe oTbOopa
Cpeau CYUIECTBYIOIIMX METOAOB Hamboiee
MOAXONAUINE JUIS PEUIeHUs KOHKPETHOU
MPUKJIaAHOM 3a/1a4n

3HaTh:

O KOMIIBIOTEPHOM
HH(pOPMAITMOHHBIX 0OBEKTOB.
CBsI3u KOMITBIOTEPHOM aJIreOPBI M YUCICHHOTO
aHayu3a.

DIEeMEHTBI TEOPHUH CI0KHOCTH aITOPUTMOB.
YMers:

peanu3anum

Onpenendarsb CTPYKTYpPBbI JTaHHBIX B
KOMIThIOTEPHOM anreope.

Hcnonws3oBaTh TEXHUKY CUMBOJIbHBIX
BBIYMCIICHHI.

[IpuMeHATh  OCHOBHBIE  MaTEMaTUYECKHE

METO/JIbI, MCIIOJIb3yeMbIC B aHAJIU3e THITOBBIX
KpUNTOrpaQuuecKux arOpuTMOB.

BnaneTs HaBBIKAMH:
KIIacCCU(PUKALUU  CHCTEM
anreopsl;
OPUEHTHPOBATHCS B THIIOBBIX apXUTEKTypax
BBIYHCIUTEIILHBIX TIPOIECCOB;
UCIIOJIb30BaHUsI OMOTMOTEKH aIrOpUTMOB U
MTAKETOB PACITUPEHUS;

KOMITBIOTEPHOU

2. CTpyKTYypa U coepKaHue IUCUUIIUHBI.
2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUIJIMHBI 110 BUIaM padoT.
OO6mas Tpy10€MKOCTh AUCITUIUTMHBI COCTaBIIsAET 2 3ad. ef. (72 vaca), X pacnpeeicHue

0 BHJIaM pa0OT MPECTABICHO B TaOIHIIE.

Bun yuebHol paboThl Bcero Cemectpsl
4acoB (dacer)

2
KontakTHasi pa6oTa, B TOM YHcJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 26 26
3aHATHUA JIEKIIUOHHOTO THUIIA 12 12 - - -
JlaGopaTopHbIe 3aHATHS 14 14 - - -
3aHATHS] CEMUHAPCKOTO THIIA (CEMHHAPBI,
MPAKTHYCCKHE 3aHSTHSI) ) ) ]
HNuas koHTaKTHasi padora:
KonTpons camoctosarensHoi padotsl (KCP)
ITpomexyrtounas arrectanus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 4HcJIe: 458 |45.8
KypcoBas pabota - - - - -
[TpopaboTka yueOHOro (TEOpeTUYECKOro) MaTepuana 16 16 - - -
BrImonHenne WHANBHY aIbHBIX 3aJJaHUN (TIOATOTOBKA 13 13 i i i
COOOIIIEHU, TPE3EHTAIHI)




Pedepar - - -
IToaroroBka K TEKyIiemMy KOHTPOJIO 16,8 16,8 - - -
KonTpoJs:
[TonroToBka K 3a4eTy - -
OO0mas Tpy10eMKOCTh qgac. 12 12 - - -
B TOM 4YHCJIe KOHTAKTHAS 26.2 26.2
padora
3a4. e 2 2

2.2 CTpyKTYypa IMCHUIINHBI:
Pacrnipenenenuie Bu10B yueOHOM pabOThI U UX TPYIOEMKOCTHU IO pa3fiesiaM JUCIUILTAHBL.
Pasnernbl quCHUIUIMHBL, H3ydaeMble Bo 2 cemectpe (ounas ¢popma)

KonunuecTBo yacos
B
AynutopHas Heaym
Ne HanmeHnoBanue pa3nenos Beero aGoTa TOpHas
p pabora
JI 113 JP | CPC
1 2 3 4 5 6 7
[TonsTre 0 KomnblOTepHOH anredope. [TakeTsr 14 9 9 10
1 |kommbrotepHoii anre6psl. ITakeTsl Ha OTKPBITOM KOJIE.
CTpyKTyphl JAaHHBIX B KOMIIBIOTEpHOU anre0pe. 18 4 4 10
2 |TexHHMKA CHMBOJIBHBIX BHIYHCIICHHIA.
LISP-mammnel. [enouncnennas apudmeTrka. 16 5 4 10
3 |HonuuomuanbHas apudmeruka.
Penykuus anreGpandeckux BeIpaKeHHH. MeTo
KpuTHueckux nap. Anroput™m EBkiuna. IIpocTsie 238l 4 4 158
4 |amcna. TecTsl mpocToThl. PasoxKeHue dncen Ha ’ ’
IIPOCTBIE YHCIIA.
Hmozo no oucyunaune: 12 14 458

[Tpumeuanue: JI — nexuuu, [13 — mpaxtuueckue 3aHsTHs / cemuHapsl, JIP — mabGoparopHsie
3aasTusi, CPC — camocrositenpHas pabota Maructpa

2.3 Conep:xanue pa3/iei0B TUCHUILINHBI:
2.3.1 3aHATHA NPAKTHYECKOI0 THIIA.

®opmMma
HaunmenoBanue
No Coneprxxanue paszaena TEKYIIETrO
paszznena
KOHTPOJIA
1 2 3 4
1 |Ilonsartue o KomnrerorepHas anreOpa 1 YiclIeHHbIH aHanu3. TodHas, P
KOMITBIOTEPHOU LEJIOYHCIIEHHAs U MOJIMHOMHUANIbHAS apU(PMETHKH.
anreope. [TakeTst Cuctembl kommnbioTepHOM anredpsl (CKA).
KOMIIBIOTEPHOI DyHKIIMOHAIBLHOE Ha3HAYEHHE. THUI apXUTEKTYPHI.
anreOpsl. [laketsr Ha |CpenctBa peanuzanuu. O01acTh MPUMEHEHHUS.
OTKPBITOM KOJIE. WuTerpanbHble OlleHKH KauecTBa. [TakeTsl
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KoMmmbroTepHO# anreopsr Maple 2017, PARI/GT 2.9
GAP4r8p8, Sage 8.1. O630p UxX BO3MOXKHOCTEH U
cpaBHeHMe (pyHKIIMOHANA. Pacmmpenne cocraBa
BCTPOEHHBIX U MPOTPAMMHPYEMBIX TUIIOB
MaTemaTHueckux o0bekToB. MnTerpamus CKA ¢
JIPYTUMH KOMITBIOTEPHBIMU CUCTEMaMH. Y HU(PUKALIUS U
0o0BeKTHAsI OpUEHTAIMSI UHTepdeiica moibp30BaTes.
[IporpammupoBaHre CUMBOJIBHBIX BBIYMCICHHI
MIPOM3BOJIBLHON CIOXKHOCTH. Y ckopeHue padboTel CKA.

CTpyKTyphbl JaHHBIX B

KOMIIBIOTEPHOI
anreope. Texnuka
CUMBOJIbHBIX
BBIYMCIICHUI.

Bazossie cTpykTyphl qaHHbIX B Sage Crucku (list),
nuHaMuueckre maccuBhbl. [lepeuncnenus (tuples).
CrnoBapp wim acconuaTuBHbI MaccuB (dictionary).
Oynkuun 1 OyHkumu s3eika Python. YcinoBnbie
OTIepaTOpPhl, IUKJIbI, CAMBOJIbHBIE BHIPAXKEHUS,
anredpandecKkue CTPYKTYPbl, MaTPUIIbl, BEKTOPHbBIE
npoctpanctBa. CTpykTypsl fanHbIX B GAP. KoHCTaHTHI
u orepatopsl, [lepeMeHHbIe U TPUCBaUBAHUS,
Oyuknun, Ciincku, ToXIECTBEHHOCTh U PAaBEHCTBO
CIUCKOB, MHOXecTBa, BekTopsl 1 MaTpuilsl, 3amnucy,
Apudmernueckue nporpeccun, Mcnonp3zoBanue
ITUKJIOB.

LISP-mamuHeb!.
Lenouncnennas
apudmMeTrKa.
[TonunomuanpHas
apudmMeTrKa.

Llenouncnennas apupmernrka. OObEKThI BHIYUCICHUIN B
LEJIOYHCICHHON apu(pMETHKE — KOPOTKUE U AITUHHBIC
HEOTpHIIaTeNbHbIE Leble uncaa. CucreMa CUUCIeHUs
(CC) — mo3uimoHHas, ¢ MOCTOSIHHBIM OCHOBAaHHUEM.
3HaK YKciIa U MO3UIMS TOUYKH (pa3aenuTess Heaou u
NpoOHOM yacTeil) XpaHsaTcsa U 00padbaThIBatOTCS
otnenbHo. CTPYKTypa JaHHBIX TSI IPEACTABICHUS
00BEKTOB BBIYUCIICHUN B IIEIOUUCIICHHON. SI3BIK
peanuzanuu — C++.IlonuHomuansHas apudmeTnka.
OOBEKTHl BEIUMCICHHH B TOJIMHOMHUAIIBHOMN
apru(MeTHKe — TIOJIMHOMBI CTENIeHH N (TJIe N — KOPOTKOE
LI€JI0€ YNCJIO0) OT OJTHOM U HECKOJIBKUX NEPEMEHHBIX C
[EJIOYMCIIEHHBIMU KO3 durieHTaMu (K03 pPpHuimeHTs!
— JUTMHHBIE 1IeJIbIe YUCIa).

Penykuus
anreOpanvecKux
BBIpaKeHUI. MeTo
KPUTUYECKHX Tap.

Anroputm EBknuza.

[IpocTele yncna.
TecTel IPOCTOTHI.

Paznoxenue uncen Ha

IMPOCTBIC YHCJIA.

Penyxums anredpanyeckux BeIpakeHH. MeTo
Jokanu3anuu. Anroput™ nonojaHenus. Teopema Knyra
— bengukca. Metoa kputuueckux nap. Meron
MOMOJIHEHUA. 3aa4a MOJIMHOMHAJIBHOTO YIIPOILIEHUSI.
Penyxius nonuHoMoB. basuce ['péonepa. Pemenue
CHUCTEMBI IOJIMHOMUAJIBHBIX YpaBHEHUH. AJNITOpUTM
Byx06eprepa. OTHOIIEHHE 1ETMMOCTH M €T0 CBOWCTBA.
AnroputMmsl Beruucienus HOJI B KoJblie LEIbIX YUCEL.
AnroputMmsl Berurucienus HOJI B koJibliax moJIMHOMOB.
bunapnsiit anroputm Beruucinenns HOJI.
Pacmmmpennsiit anroput™ EBknmnaa. PacimpenHsiin
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anroput™ EBKiInaa I MOJIMHOMOB HaJ

110JIEM. AJITOPUTM MPOBEPKHU HA IPOCTOTY. AJITOPUTM
tectupoBanus. Tect Dnayapna Jlroka (1878) — [lepuka
I'enpu Jlemepa (1930). Tect Annemana- [Tomepania-
Prommu. Tectsl niceBponpocTorsl. Yucna
Kapmaiikna.Pa3noxeHnue ynces Ha IpoCThIE YUCIIA.
Merton Anpuena Mapu Jlexannpa. Meron ®@epma.
MeTto IenmHBIX IpOo0eii.

2.3.2 3aHATHA CEMHHAPCKOI0 THIIA.

He npenycmoTrpensl

. dopma
HaumenoBanue TemaTuka NpaKTUYECKUX 3aAHATUN
No TEKYILEro
pasnena (cemuHapoOB)
KOHTPOJIA
1 2 3 4
1.
2.3.3 JlaGopaTopHbIe 3aHTHSA.
He npenycmotrpensl
®opmMma
Ne Haumenosanue 1abopatopHbIX paboT TEKYILEro
KOHTPOJIS
1 3 4
1
2

3amuTa naboparopHoit pabotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotel (KP), pacuetHo-rpadmyeckoro 3amanus (PI'3), mammcanue pedepara (P), scce (9),
kosutokBuyM (K), rectuposanue (T).

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

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 o0eceyeHusi JJIsi CAMOCTOSITeIbHON PadoThI
00y4YarIIMXCS M0 TUCHUILIMHE (MOIYJIIO)

[Tepedyens yueOHO-METOUIECKOTO 00ECTICUCHHSI TUCITUTLTAHBI

OCBOEHHE TEOPHUHU

Ne Bun CPC T10 BBITOJIHEHUIO CAaMOCTOSITEIbHON paboThI
1 2 3
1 | [Moarororka pedeparoB [PoxxkoB A.B. «TeMbl ncciaenoBaTebcKux padoT K METOAMYECKUE
¥ HayYHBIX COOOIEHUH |yKa3aHWs TIO0 WX HANHCAHUIO», YTBEPKICHHBIE Kadenpoit
(hyHKIIMOHAILHOTO aHain3a M anreOopsl, mpotokod Ne 1 ot 31
asrycra 2017 r.
2 |CamocTosITeNIbHOE PoxkoB  A.B. «llepedyeHb  3JIE€KTPOHHBIX  MCTOYHUKOB

UHPOPMALIUU U CAMOCTOSITETIBHBIX PadOT IO BCEMY KYpCy
Maructepckor mporpammbl AM3U u pekoMeHIaluu 1o €ro
UCIIOJIb30BaHUIO». MeToANYecKue YyKa3aHus, YTBEPKIECHHBIE
kadenpoi pyHKIIMOHATBHOTO aHaTN3a U areOpsl, mpoTokoa Ne 1
ot 31 aBrycra 2017.




Y4eOHO-METOANYECKUE MaTepHalibl Il CaMOCTOSITENIbHON pPadOThl 00yYaroIIMXCs U3
YHCiIa MHBAINOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAIIH:

Jlnist a1 ¢ HapyIIEHUsIMU 3pCHUS:

— B I€YaTHOH (hopMe C yBETMUIECHHBIM IIPH(PTOM,

— B (popMe AIIEKTPOHHOI 0 TIOKYMEHTA.

Jlig U1 ¢ HapyLIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOI'O IOKYMEHTA.

Jist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENILHOTO amnmapara:

— B IIe4aTHOU opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

3. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH.

AKTUBHEIE U HWHTCPAKTUBHBIC (i)OpMI)I, JICKIINH, J'Ia60paT0pHI)Ie 3aHATUA, KOHTPOJIbHBIC
paboTsl, pedepaTHBHBIC NOKIAAbI (IO HEKOTOPHIM TEMaM B BHJIE MpPE3CHTAllMU) U 3ader. B
TEYCHHE CEMECTpa MAarmcTpbl pPEIaroT 3a7add, yKa3aHHBIC NperojaBareiieM, K KaXKIOMY
nabopaTtopHOMy 3aHATHIO. Kak/blif MarucTp roroBUT pedepaTUBHBINA AOKIIA IO OJHOM U3 HIKE
HAay4YHBIX TEM. 3ayer BBICTABIIETCS IIOCJIE BBIIIOJHEHUS OIMPCACIICHHOI'0 KOJIMYECTBa
(MpaKTUYECKUX M TEOPETUUYECKUX) 3aJaHUN KOHTPOJIBHBIX paboT U oTueTa Mo pedepaTHBHOMY
JoKiIany. B ciiydae HEBBIIOJIHEHUS KAKOTO-TO U3 IPUBECHHBIX TPEOOBAHUI, MaruCTpy AJIS Cjauu
3aueTa TMpenjaralTcs IO YCMOTPEHHIO TIPENoAaBaTeNsi HEKOTOphle MPAKTUYECKUE |
TCOPCTUUCCKHUC 3alaHNA, HO)IO6HBI€ IPpCAJIOKCHHBIM HUXC.

K o6pa3oBarenbHbIM TEXHOIOTHSIM TaK)K€ OTHOCSATCS MHTEPAKTUBHBIE METO/IbI OOYUCHHUS.
I/IHTCpaKTI/IBHOCTI) nogadyuv Mmarcepuajia 1o AIMCHUILINHE «ba3zul JAaHHBIX» OPpCANojaaract HE TOJbKO
B3aMMOJICHCTBHSI BHJIA «IIperojaBaTellb - MarucTp» W «MarucTp - MpemnojaBaTeNb», HO U
«MarvucTp - MarucTtp». Bce >t BHUJIbI BSaI/IMO,Z[ef/'ICTBI/ISI XOpomo OAOCTUTAIOTCA IPHU HU3JI0KCHUHA
MaTepualia Ha 3aHATHUSAX B XOJIe JHUCKYCCHH, a TaKKe Ha JIA0OpaTOPHBIX 3aHATHUSAX B XOJIE
U3JI0KEHUSI MarucTpamu peQepaTHBHBIX JOKIaI0B (BO3MOXKHO B BHJIE TIPE3EHTAIINN).

4. OueHoYHbIE CPECTBA JJIfl TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH U MIPOMEKYTOYHOM

aTTrecTalMu.
4.1 ®oHA OLEHOYHBIX CPEJICTB IS MPOBEICHHs TeKYIero KOHTPOJISA.
CIucok TeopeTUYeCKUX BOIIPOCOB (/17151 MOATOTOBKH K 3a4eTy)
KoncranTs! u onepatops! B GAP u Sage.

[TepemeHHbIE U IPUCBAaUBAHMSL.

DyHKIHH.

CIuCKH - TOXKIECTBEHHOCTh U PABEHCTBO CIUCKOB.

MHoxecTBa, BEKTOpBI M MaTpHULIBL.

3anucu.

Hcnonp3oBaHne UKIIOB.

ANTOpUTM MOTOJIHEHMUS.

Teopema Knyra — bennukca.
0. Meron kpUTHYECKHX Tap.

11. 3agaya NOTMHOMHUATBHOTO YIIPOILICHHUS.

12. basucel ['péoHepa. Pemenre cucteMbl MOTMHOMHAIIBHBIX YPAaBHCHUM.
13. Anroput™ Byx6eprepa.

14. Anroputmsl Beruucienuss HO/I B KoJblie HENbIX YnCell.
15. Anroputmsl Berunciienuss HOJL B Konplax MmoJIMHOMOB.
16. bunapuslii anroput™ Beruuciaenust HOJL.
17. PacmmpenHslii anroput™ EBKinaa /i MOJIMHOMOB HaJl TOJIEM.
18. AnropuT™m mpoBEpKHU Ha MPOCTOTY.
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19.
20.
21.
22.
23.
24.
25.
26.

N o oughsrwbdE

10.
11.
12.

13.
14.

15.
16.

17.

18.
19.
20.

AJNTOpUTM TECTUPOBAHUS.

Tect Onyapna Jlroka — Jlemepa.

Tect Annemana- [Tomepanna-Promn.
Tectrl nceBnomnpoctotel. Yncna Kapmaiikia.
PasnosxeHne yucen Ha MpoCTHIEC YUCIIA.
Meron Anpuena Mapu Jlexanapa.

Merton @epma.

MeTton 1IemHbIX Ipo0Oeii.

4.2 ®oH/ OLIEHOYHBIX CPEACTB /IS IPOBeeHHs] IPOMEKYTOYHOM ATTeCTALMMH.
CHHCOK THIIOBBIX AJITOPUTMOB (JIJIsl CAMOCTOSITEIIbHBIX 3aHSATHH M 3a4eTa)
HaxokaeHue NpuMUTHUBHOIO 2JIEMEHTA KOHEYHOT'O MOJIS.

[Toctpoenue Tabnuiel gorapudma SAxoOu KOHEUHOTO MOJIS.

Pemenue cucreM JIMHENHBIX YpaBHEHUH HAJl KOHEUHBIM I1OJIEM.

AnropuT™M OBICTPOrO BO3BE/ICHUS B CTEIICHbD.

HaxoxxaeHne oOpaTHbIX 371EMEHTOB B KOHEYHOM I10JIE.

Pacmpenust KOHEYHBIX TOJIEH.

8
Anroputm mudpoBanus AES: crpykrypa mnons GF(2')

JJICMCHTOB.

, HaxOoXJeHHe OOpaTHBIX

GF (2°)[X]/ un((x+1)*)

Anroput™m mudposanus AES: ¢pakTop Koab10
CTOJIOIOB.

Anroputm mmdpoBanus AES: JluneitHoe mnpeoOpazoBaHHe, COOCTBEHHBIE 3HAYCHUS
MaTpPHUIIBI.

, IpeoOpa3oBaHue

Asroput™ RSA — BeIGop cexpernbix napamerpos P d , BBIYUCJICHNE OTKPBITOTO KIIK0Ya
n,e

Prok3aunass  cucrema  mmdpoBanus.  beictpopactymuit  BekTop.  COKpBITHE
OBICTPOpACTYILEro BEKTOpa Mocje Npeodpa3oBaHus YMHOXKEHUS 110 MOAYIIIO.

Pewienne cucreM JIMHENHBIX YPaBHEHUH 10 Pa3HBIM MOJYJISIM.

Penienne cuctem JINHEHHBIX YPaBHEHUH B KOJIBLIE LIEJIBIX YHCEIL.

JInnennbIit peructp CIABUIa c oOpaTHOI CBSI3bIO
Si =S, +a .5, ,+..+aS, ,+aS, +a,n=012,..

k k-1 k-2
XapakTepuCTUYECKUI MHOTOWIEH PETUCTPA CABUTa X=Z8 X X e aX+ g,

Haxoxnenne SIBHOT'O BUZA 3HAYECHUU perucrpa CIABUIa

S, =6a"+Ba"+.+B.a",n=012,.. Ay O,y O
b

rmue - KOpHH

eP
XapaKTePUCTHYECKOTO  MHOTOWwIeHa, KO3()(HUIIMEHTHI Brs Bor- B SIBIISIFOTCS
0 0 0o
Ba, +Ba, +.+ B =S,

1 1 1
By + pa, +..+ fa =S,

PELICHUSMU CUCTEMBI P+ o et S =S .

Marpuiia JMHEHHOTO PETUCTpa CABUTA

ee cOOCTBEHHbIE 3HAYCHUS U JKOpJaHoBa Gopma.

KBaapaTnuHbIil 3aKOH B3aUMHOCTH. BbIunciieHHe KBapaTUYHBIX BBIYETOB U HEBBIYETOB.
- p=3(mod4) = p=4k+3
k+1

N3BneueHne KBapaTHBIX KOPHEH MO MPOCTOMY MOZYJT

VI3B7eueHIe KBaAPATHBIX KOPHEH 10 IPOCTOMY MO0 P — 1(mod4) = p=4

IIpuMmepHbIe TeMbI pedepaTUBHBIX J0KJIA/10B
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1. Pacumpenue cocraBa BCTPOEHHBIX M HPOrPaMMHUPYEMBIX THIIOB MaTeMaTHUYECKHUX
00BEKTOB.
Wnrerpamnus CKA ¢ ApyruMy KOMOBIOTEPHBIMU CUCTEMAMH.
YHudukanys u o00beKTHas OpHEeHTalMs HHTepdeiica moab30BaTes.
IIporpamMmMupoBaHNE CUMBOJIBHBIX BBIYUCIIEHUN POU3BOJIBHON CIOKHOCTH.
Yckopenue pabotel CKA.
LISP-mammHa.
TexHHKa CHMBOJIBHBIX BBIYMCIICHUH.
OyuknuoHanbable LISP-Boipakenus.
Kuraiickast Teopema 00 ocTaTkax U € IpUMEHEHHE.

. [IpuMHUTHBHBIE 3JIEMEHTHI KOHEUHBIX MOJIEH.

. Kommnprorepnas anreGpa B kpunrorpaduu.

. ATrOpuUTMBI OBICTPOrO YMHOXKEHHS MaTpPULL.

. PIoK3a4HbI€ aJITOPUTMBI.

. 3Bnevyenne kBaipaTHbIX KOPHEN B KOHEUHBIX MOJISAX.

. Anroputm IITpaccena.

. Anroputm Bunorpana-Illtpaccena.

. O030p BEpPOATHOCTHBIX AITOPUTMOB PA3JI0KEHUS HA IPOCTHIE MHOXKUTEIH.

LCoNOOAWN

PR RRRRER e
~NOoOUDNWNEO

KpuTepuu onieHuBaHus pe3yibTATOB 00y4eHHSs
Onenka Kputepuu onieHUBaHUS 110 9K3aMEHY
OLIEHKY «OTJIMYHO» 3aCIyKUBAET CTyACHT, OCBOMBLINI 3HAHMS, yMEHMUS,
Bricoknii KOMITETEHIIMH U TEOPETUUECKUN MaTepHall 6e3 po0esioB; BhITOJIHUBIIUN
YPOBEHB «5» BCE 3aJaHus, INPEAyCMOTpEHHble Y4YeOHBIM IUIAHOM Ha BBICOKOM
(oTIMYHO) KaueCTBEHHOM YpOBHE; IpPAaKTUYECKHE HaBBIKM MPO(eccrOHaIbHOTO
IPUMEHEHHS OCBOSHHBIX 3HAaHUH c(hOPMUPOBAHBHI.
OLICHKY «XOpOILO» 3aCIy’KUBAET CTYACHT, NPAKTHYECKU IOJHOCTBHIO

yp(E)I;ZJII{I;PiZ» OCBOMBIIUH 3HAHMS, YMEHUS, KOMIIETEHIIUY U TEOPETUYECKUI MaTepHal,

(xoporio) yueOHbIe 3aJlaHMsl HE OLIEHEHbl MAaKCHUMaJbHBIM YHUCIOM O0aJlioB, B
OCHOBHOM C(hOpMHUPOBaAJ MPAKTUUECKHE HABBIKU.

TToporoBbii OLICHKY ~«yJOBJIETBOPUTENILHO)  3aCIYXKHBACT CTYICHT, HacTHHO C

YPOBEHB «3» npodenamu OCBOMBIIMH  3HAHHS, yMEHHI, KOMICTCHUMM H

(YIOBIETBOPHTE TEOPETHYECKUI MaTepual, MHOrMe YyueOHble 3ajaHus JMOO He

JIbHO) BBIIIOJIHWI, JMOO OHU OLIGHEHbl YHUCIOM OalioB OIM3KHM K

MHUHHMMaJIbHOMY, HEKOTOPBIE MPAKTHUECKUE HABBIKU HE CHOPMHUPOBAHBI.
MuHMMaJIBHBINA | OLICHKY «HEYJOBJIIETBOPUTEIBLHO» 3aCIIyKUBAET CTYACHT, HE OCBOUBILIUN

YPOBEHB «2» 3HaHUS, YMEHUS, KOMIICTCHIIMA W TEOPETUYECKUN MaTepuall, yueOHbIe
(HEyZIOBIIETBOPY | 3aJlaHUs HE BBITOJHWII, TPAKTUYECKIE HABBIKUA HE CPOPMUPOBAHBI.
TEJILHO)

Kpurepuu onieHuBaHus 110 3a4eTy:

«3aUTEHO»: CTYJIEHT BJIaJIEET TEOPETUUECKMMHU 3HAaHUSAMHU 110 JAHHOMY pa3/ieiy, 3HaeT (POpMbI
JIOMTyCKAaeT HE3HAYUTEJbHbIE OIIMOKH;, CTYACHT YMEeT TpPaBWIbHO OOBSICHATH Marepual,
WUTIOCTPUPYS €70 IPUMEPAMHU

«HE 3a4TCHO»: MaTepHUall He YCBOEH WM YCBOEH YaCTUYHO, CTYICHT 3aTPyAHAETCS IPUBECTU
IPUMEDPBI, JOBOJILHO OTPAHNYEHHBIA 00bEM 3HAaHUM TPOrpaMMHOI0 MaTepuana.

OneHouHble CpeACTBa JUIsl MHBAIMJIOB U JIULl C OTPAaHUYEHHBIMA BO3MOKHOCTSIMU 3/I0POBBS
BBIOMPAIOTCS C yUETOM UX MHJIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAIWJAM M JHUIAM C OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 370POBbSI
IIPEIOCTABIIAETCS AOMOJHUTEIBHOE BpEMs [UIsl IOATOTOBKY OTBETA HA DK3aMEHE;

— TP TPOBEACHUU TPOLEAYPHl OIEHUBAHUS PE3yJIbTATOB OOYYCHHS WHBAIUAOB M JIHII C
OTpaHMYEHHBIMH BO3MOXHOCTSIMHU 3/10pPOBbsl NIPEAYCMATPUBAETCSA UCIIOJIB30BAHUE TEXHUYECKHUX
CpPEeICTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYATBHBIMA OCOOCHHOCTSIMH,
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— MIPH HEOOXOIUMOCTH I O0YYArOIIUXCsl C OTPAHUICHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBS U
MHBAJIMOB NPOLIEAYPa OLICHUBAHUS PE3yIbTAaTOB 00yUEHUS M0 AUCHUIIIMHE MOXKET IPOBOJUTHCS
B HECKOJIBKO ITAroB.

[Iponienypa oleHUBaHUS pPE3yIbTaTOB OOY4YEHMsS HMHBAJIMJIOB U JIMI C OIPAaHUYEHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbsl 10 JAMCLUMILIMHE (MOAYJIIO) MPEAyCMaTpUBAET IPEIOCTABICHUE
uHpopmanuu B (opmax, aJANTUPOBAHHBIX K OrPaHMYEHHUSM HX 370POBbS U BOCIPHITHSA
uHbOopMaLuu:

JUist T ¢ HapyIIEHUSIMH 3pSHUS:

— B Ile4yaTHOU (popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

Jlig U1 ¢ HapyLIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe JIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEJILHOTO amnmapara:

— B IIe4aTHOU opme,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.

5. IlepeyeHb OCHOBHOM U JONMOJHHUTEJIbLHONH y4eOHOW JUTepaTypbl, HEOOXOAMMOM /sl
OCBOCHHUS TMCUHMILINHBI (MOLYJIs1).

1.

5.1 OcHoBHas1 IUTEpaTypa:

OkynoB C.M., Jlsmun C.M., IlectoB O.A., PazoBa E.B. AIropuTmMbl KOMIbIOTEPHOU
apudMeTuKH, 3-¢ u3l. [DeKTpoHHbIH pecypc]. — M.: Jlaboparopus 3nanuii, 2020. — URL:
https://e.lanbook.com/reader/book/135552

[esener FO.I1. JluckpeTHas matematuka [ DnekTpoHHbii pecypc]. — CII0.: Jlans, 2021. —
URL.: https://e.lanbook.com/reader/book/161638/

5.2. lonoiHUTeILHAS JIUTEPaTypa:
Tporma M.I1. OcHOBBI pUKIATHON anreOpsl, 2-¢ u3A. [DnekTpoHHsbIi pecypc]. - CIIO.:
Jlanb, 2020. - URL.: https://e.lanbook.com/reader/book/139282/

5.3 Ilepuoguueckue U3TaAHUS:
He npenycmotrpensl

5.3. UnTepHeT-pecypchbl, B TOM 4HCJe COBpeMeHHble NMpodeccuoHaIbHbIE 0a3bl

JAHHBbIX U I/IH(l)OpMaI[I/IOHHbIe CIpaBO4YHbIC CUCTEMBI

y1eKTPOHHO-0u0IMoTeuHbIe cucTeMbl (IBC):
1. DBC «IOPAUT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4.  3BbC «ZNANIUM.COM» www.znanium.com
5. DOBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbubie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
3. ScienceDirect www.sciencedirect.com
4. )Xypuansr uzgatenscrea Wiley https://onlinelibrary.wiley.com/
5. Hayunas snekrponnas 6ubnunoreka (HIB) http://www.elibrary.ru/
6. ITosiHOTEKCTOBBIE apXMBBI BEAYIIMX 3allalHBIX HAYYHBIX )KypHaI0B Ha Poccuiickoi

mwiardopme Hayunsix xypHamoB HOMKOH http://archive.neicon.ru

7. HatmoHanpHast 3JeKTpoHHas Oubimoreka (mocTyn K DIEKTpOHHOM Oubimoreke

auccepranuii Poccuiickoit rocynapcrsennoit oubnmorexu (PI'B) https://rusneb.ru/
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8. [Ipesunentckas 6udaroreka uM. b.H. Enbriuna https://www.prlib.ru/
9. Dnektponnas kosutekius Oxcdopackoro Poccuiickoro ®onaa
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10.Springer Journals https://link.springer.com/
11.Nature Journals https://www.nature.com/siteindex/index.html
12.Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13.Springer Materials http://materials.springer.com/
14.zbMath https://zbmath.ora/
15.Nano Database https://nano.nature.com/
16.Springer eBooks: _https://link.springer.com/
17."JIexropuym TB" http://www.lektorium.tv/
18.YuuBepcuterckas napopmaironnas cuctema POCCHUS http://uisrussia.msu.ru
HNudopmanuoHHbie CIPAaBOYHbIE CHCTEMBbI:
1. Koncynprant [1mroc - cripaBoyHast mpaBoBasi CUCTeMa (JOCTYTI 10 JIOKATHHOU CETH ¢
KOMITBIOTEPOB OUOIUOTEKH )
Pecypcbl cBoOOIHOTO 1OCTYNA:
1. AMepukaHcKasl maTeHTHas 0a3za gaHHbIX http://www.uspto.gov/patft/
2. [TonHbIe TEKCTHI KaHaACKKUX auccepranuii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlennnka (http://cyberleninka.ru/);
4. MuHHCTEpCTBO HAyKH U BbICIIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;
5. ®enepanbhblii nopran "Poccuiickoe odpazosanue” http://www.edu.ru/;
6. NndopmannonHnas cucrema "EnuHoe OKHO ocTyna K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;
7. Enunas xoinekims nudpoBeix oOpa3oBateibHbIX pecypcos http://school-
collection.edu.ru/ .
8. ®enepanbHBIN HEHTP HHGOPMAIITMOHHO-00PAa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ru/);
9. IIpoekt I'ocytapcTBEHHOTO MHCTUTYTA pyccKoro s3bika uMeHd A.C. Ilymkuna
"O6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;
10.CripaBouHO-MH(pOpMAIHOHHBIH mopTan "Pycckuii si3p1k" hitp://gramota.ru/;
11.Cayx0a TeMaTHUECKMX TOJIKOBBIX ciioBapei http://www.glossary.ru/;
12.CnoBapu u sHumKIoneauu hitp://dic.academic.ru/;
13.00pa3oBatenbHblii mopran "Yueda" http://www.ucheba.com/;
14.3axonomnpoekT "O06 ob6pazoBanuu B Poccuiickoit deneparuu'. Bonpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
Co0cTBEeHHBIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(POPMAIMOHHBIE PeCyPChI
KyoI'Vy:
1. Cpenia MOIyJIBHOTO TUHAMHUUECKoro ooyduenus http://moodle.kubsu.ru
2. baza y4eOHBIX TUTaHOB, Y4€OHO-METOMYECKIX KOMIUIEKCOB, ITyOIHKAIU 1
koHpepenrmii http://mschool.kubsu.ru/
3. bubnmoreka HHPOPMALIMOHHBIX pecypcoB Kadeapsl HHPOPMAMOHHBIX
obpasoBaTenbHBIX TexHomorui http://mschool.kubsu.ru;
4. DnexkTpoHHbIH apxuB gokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHBIE 00pazoBaTeNbHbIE pecypchl Kadeapbl MHGOPMALMOHHBIX CUCTEM M
TexHojoruii B oOpazoBanuun KyOI'Y u HayuHo-Meronmueckoro >xypHana "HIKOJIBHBIE

I'OJIbI" http://icdau.kubsu.ru/

7. MeTtoauyeckue yKa3zaHusi AJsi O0Yy4alOIIMXCSl MO OCBOECHHMIO JAUCHHUILIMHBI

(Mony.Jist).

CornacHo yueOHOMY IiaHy AucuUIUIMHBI « KoMmbloTepHas anreOpa» UTOroBoi Gopmoii
KOHTpPOJIs ABNsieTcs 3a4yeT. [ caaum 3auera MarucTp AOJDKEH HAayuyuTbes Ha Ja00OpaTOPHBIX
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3aHATUAX PpCIIATh IMPAKTUYCCKUC 3aJaHHdg 110 TEMaM pPas3icjioB 1'3, BBITIIOJIHATE AOMAIIHUC
3amanus. THIIBI IPAKTHUECKHUX 3aaHHil HA 3a4eT COOTBETCTBYIOT 3amaHusM. Takoke Ha 3aueTe
MAarHCTPaM NPEUIATaloTCsA ¥ TEOPETHUECKUE 3a1aHHs, COCTOAIINE B IACEMEHHOM OTBETE HA OJIHH
U3 BONPOCOB. KOMMYECTBO IPAKTHUECKUX M TEOPETHUECKUX 3aJaHHil 3aBUCHT OT aKTMBHOCTH H
Pe3yNBETaTHBHOCTH PabOTHl MATUCTPA B TEUEHHE CEMECTPA.

BaxHelimiM JTamoM Kypca SBISETCA CaMOCTOSTENbHas paboTa MO JIMCIMILIMHE
(MoOLyI0).

I[.Hﬂ MMOATOTOBKH K OTBETAM Ha TCOPETUICCKUC BOIIPOCHI B XOAC KOHTPOJIbHBIX pa6OT 1 Ha
3aueTe MarucTpaM JOCTaTOYHO HCIONb30BAaTh MaTepuan IeKIuil. Bech JTOT TeopeTHueckuii
MaTepHall CONEPKUTCA B y4EOHBIX MOCOOUSX M3 CIIMCKA OCHOBHOM JMTepaTyphl. s n3ydenus
TEOPETUYECKOT0 MATepHaia, HeoOXOIMMOTO IS MOATOTOBKH ped)epaTHBHOTO 0KIAna, KpoMe
OCHOBHBIX UCTOYHHKOB JIUTCPATYPbl BOBMOKHO UCIIOJIB30BAHUC NOIMOJTHUTCIBHBIX HCTOYHHUKOB U
UnTepHer-pecypca. B ciydae 3aTpyaHeHMil, BO3HMKAIOIIMX Y MAarkucTpoB B MpOILECCE
CaMOCTOATENFHOTO HM3Y4YeHHs TEOPHH, IPENoJaBaTelb pPasbsACHAET CIOXKHBIE MOMEHTHI Ha
KOHCYJIbTAIHAX.

8. Ilepeyenr HH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJAb3YEMbIX IIPH OCYLIECTBICHHUH
00pa3oBaTeILHOIO MPoUEecca MO0 JUCHUILINHE (MOIYJII0).

8.1 llepeyeHb HH(POPMALTMOHHBIX TEXHOJIOTHIA.

ba3el naHHBIX Ha OTKPBITOM Koje SQL

8.2 IlepeyeHb HEOOXOAUMOI0 MPOrPAMMHOI0 00ecHeYeHHUs.
a) mepeyeHb JUIEH3MOHHOTO NMPOTPAMMHOI0 00ecreYeHns :
Ne IlepedyeHb JMIEH3HOHHOTO TPOrPAMMHOIO o0ecnedYeHust
1 Maple Soft Maple 18

2. Mathcad 3

3. Mathcad 14
4
5
6

Microsoft office
MS Windows 10 (x64)
MS Office 2013, MS

B) IlepeyeHb CBOOOAHO pacnpoCTPaHAEMOro MPOrPaMMHOro odecneyeHnst

Ne IlepeyeHb CBOOOHO PACTIPOCTPAHAEMOI0 IPOTPAMMHOI0 o0ecneveHust
ITaket komnbproTepHOH anredpsl Sage 8.3. OdunuanpHbId caiiT http://sagemath.org/

2. [Taker kommbroTepHOU anredpsl Gap4r9p3. OdunmaneHeii cait http://www.gap-
system.org/

3. Ilaker xommbtoTepHoit  anre6psr PARI/GT  2.11.  Odunuaneheiii  cailt
http://pari.math.u-bordeaux.fr/

4. bubnnoreka nns padbotsl ¢ 60abmKUMU HeabiMu uncaamu GMP 6.1.2. OdunmanbHbIi

caift https://gmplib.org/

A3k nporpammupoBanus Python. Odunmansuslii caift https://www.python.org/
S3b1k porpammupoBanus Julia. OpuuumansHelii caiit http://julialang.org/

S3b1k mporpammupoBanusi Cython. Odunmanensiii caift http://cython.org/
Kommunsitop PyPy, ontummsupyromuii kox Python u Cython. Odurnmansueiii caifi
http://pypy.org/
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9. Python B obnake, mHTerpupoBaHHas cpena paspadboTku Anaconda. O¢unpambHBIIR
caiit https://store.continuum.io/cshop/anaconda/

10. | Marematnyeckue makeTsl Python, mpoektr SciPy. Odwunuansubeiii  cait
http://www.scipy.org/

11. | Kimmentckast oC Debian 9.5. OdurmanbHbIIH camr
https://www.debian.org/index.ru.htmi

12. W3 narensckas cucrema LaTeX/MiKTeX 2.9. OdunmanbHpIi calT
http://www.miktex.org/

13. | Yrunutel PyccunoBuua https://technet.microsoft.com/ru-ru/library/bb545021.aspx

14. | Ananms 3amumennoctu cetu Kali Linux 2018.3. https://www.kali.org/

15. Amnanu3 3anmmenHoctu cety Snort 3.0. OdwunmanbHelil caift https://www.snort.org/

16. | Cepsepnas OC CentOS — 7. OdunmanpHblii caiit https://www.centos.org/

17. Oducnas  cucrema  Apache  OpenOffice 4.1.5. OdunmanbHeiii  calt
https://www.openoffice.org/ru/

8.3 Ilepevyenb HHGPOPMALMUOHHBIX CIPABOYHBIX CHCTEM:

1. CrpaBouHo-nipaBoBas cuctema «Kouncynperant [Iroc» (http://www.consultant.ru)
2. DnekTponHas oudimoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
3. Dnekrponnas oudmuoreka http://gen.lib.rus.ec/

9.

MarepHuajbHO-TEXHHYECKAsA

0aza, HeoOxoamMasi I OCYLIECTBJICHHUS

00pa3oBaTeILHOTO MpoLecca MO JUCHHUILINHE (MOTYJIO0).

MarepuanbHO-TEXHHUECKOE 00eCTICeUeHNE U CIUTUIMHBI

Ne Bun pabor
(MOZIyJIsT) ¥ OCHAIIICHHOCTD
1. JlexunonHsble 3aHATUA | JIeKIIMOHHAsg ayJIuTOpHs, OCHAILEHHAs MPEe3CHTAMOHHON
TEXHUKOW (TIPOEKTOp, DOKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM TporpaMMHbIM obecnieuenuem (I10)
[Iporpammsrl, JIEMOHCTpAIIAH BUJIEO MaTepHalioB
(mpourpsiBatens «Windows Media Playery). IIporpamMmsl ais
JICMOHCTpPALUU M CO3/anHus mpe3eHrtanuii («Microsoft Power
Pointy).
2. CemuHapckue 3aaatusi | He mperycMoTpeHbl
3. JlabopaTopHbie JlabopaTopusi, YKOMIUIEKTOBaHHAsl  CIELUATU3UPOBAHHOMN
3aHATHUS MeOeNbl0 M TEXHHYECKHMMH CpEACTBAMU OOydeHus —
KOMITBIOTEpaMHU
4, Kypcosoe He npenycmotpeno
POEKTHUPOBAHUE
5. ['pymnmioBsie Aynutopus Uil TPYNIOBBIX 3aHATHN
(MHAMBUAYATBHBIC)
KOHCYJIBTAIIHH
6. Texkymuii  KOHTPOJIb, | AyIUTOpHSI ISl TPYITIOBBIX 3aHSITHMA
MIPOMEKYTOUHAS
aTTecTaIus
7. CamMmocTosTeanpHas Kabuner nns camocToATenbHONW  PaOOThI, OCHAIICHHBINA
pabora KOMIBIOTEPHONH TEXHHKOW C BO3MOXHOCTBHIO TOIKIIOYCHUS K

cetn «MHTepHeT», MpOrpaMMOil 3KpaHHOTO YBEJIMYEHUS U
00ECTIeYeHHBIM JAOCTYNIOM B 3JEKTPOHHYIO HH(OpPMAIMOHHO-
00pa30BaTeNIbHYI0 Cpely YHUBEPCUTETA.
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PEOEH3HA

Ha pabovyio nporpaMMy JUCIMILIHHEI
KOMIIBIOTEPHAS AJITEBPA

Hanpasnenue nogroroexs 01.04.01 Maremaruka
HanpasnexnHocts AnreGpanyeckue MeTOAb! 3aLATE HHGOPMAIHH

Paboyas nporpamma pucummiugsl Komnsiorepnas anredpa s MarucTpoB
HaIPABNIeHHOCTE «Anrebpanyeckue METOAL! 3aUHTH HHPOPMAUMMY COCTABICHA
JOKTOPOM (u3MKO-MaTeMaTHYECKHX  Hayk, npodeccopom Kadeapst
GYHKIMOHANBHOTO aHamu3a 1 anreOpsl (hakyasTeTa MATEMATHKH H KOMIBIOTEPHBIX
Hayk Kybanckoro rocyapcrBeHHOro ynusepcutera Poxxosrim A.B.

IIporpamma coctapiera B cooTBeTcTBHE ¢ DejIepatbHBIM IOCY IaPCTBEHHBIM
00pasoBaTeNbHEIM CTAHAAPTOM BBICIIETO NPO(ECCHOHAIBEHOIO O00Pa3OBaHNA
(®I'OC BO) no manpasnemnio nogrotoskn 01.04.01 Maremaruxa. [Nporpamma
opobpena Ha 3acefanun Kadenpsl GYHKIHOHANLHOMO aHANM3A W anredbpsl ¥ Ha
3aceflanii  y4eOHO-MeTO/MHecKoro cosera  (axyJbTeTa MATeMaTHKH |
KOMIBIOTEPHBIX HayK.

Ceiiqac HeBO3MOXHO cele NpeACTaBHTL Kakue-THOO BHIMHCICHHS Oe3
uenomszopanki  OBM. B paGouelt nporpaMme  AMCHMIUIMHBI  cpencTBa
KOMIIBIOTEPHOH aiiredphl MpeaCTaBACHs! IHPOKO H OCHOBATENBHO.

Cucremsr xoMnbioTepHOi anrebpsl (CKA). OyHKIMOHATHEHOE HA3HAYCHHME.
Tun apxutextypsi. Cpesicrea peamnizanui. O6nacts npuMererns. MHTerpaisbie
OneHKH KadecTsa. IlakeTs! kommsioreprol amrebpsr Maple 2017, PARI/GT 2.9
GAP4r8p8, Sage 8.1. OG30p MX BO3MOKHOCTEH ® CpaBHeHHe (YHKIHOHAJA.
Pacmmpenye cocTaBa BCTPOCHHBIX H IPOrPaMMHPYEMbIX THIIOB MATEMATHUECKHX
o0bexros. Hmrerpamms CKA ¢ OpyrMMu  KOMIBIOTEDHBIMH CHCTEMAMM.
Yeuduxauua u  oObeKkTHas  OpHeHTAUMA  MHTepdeiica  IONB3OBATENS.
[IporpaMMupoBaHHe CHMBOJNBHBIX BBIYHMCICHHH [POM3BONBHON CIOKHOCTH.
Yekopenne pabotst CKA

Pabouas nporpamma pcimiueer Komnsiotepras anrefpa uis MarncTpos
HaNpaBIeHHOCT: «Anredpandeckine MeTojsl 3alMThl HHOOPMAIMMY COYETAeT
TEOPETHUECKYIO H TIPAKTHYCCKHE YacTH, 9T0 cnocobcrsyer Gonee riayGokomy
ycsoenuro Marepuana. Cumrao, uTo pafoyas mporpaMma AMCIMIUTHHBL
KommbioTepHas anrebpa 1 MarWcTpoB HanpamlIeHHOCTs «AJrebpanyecKue
METOIB! 3aLIHTH HHOOPMAIHH» MOXeT OBITh PEKOMEHJ0BAHA IS TOJNOTOBKH
MaruCTpos HarpasneHus noarotosku 01.04.01 Maremaruka.
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KaHumiar TeXHHYeCKNX HAYK, g
OUEHT Kadeaphl HA3eMHOTO TPARHCHOPTA H MeXaHMKH
@I'BOY BO «KyoI'TY» | % | o
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PEITEH3M

Ha pabouyio mporpaMMy JHCIMILTHHE]
KOMITLIOTEPHAS AJITEBPA

Hanpagsnenue noaroroskud 01.04.01 MaremaTuka
Hanpagsneunocts Anrebpanueckue MeTOk 32l Te! HHGOpMALUK

Pabouas nporpamma aucuuiimesl KoMnbslorepras anredpa Juist MarucTpos
HAIPABIEHHOCTs «Anredpanyeckne MeTOIbl 3aUMTH MHGOPMAIMM) COCTABIEHA
JNOKTOPOM  (M3MKO-MaTeMaTHYecKHX  Hayk,  mpodeccopoM  Kadenprl
(YHKIHOHANBHOTO aHaIKH3a | anredps! GaKyIbTeTa MATEMaTHKH H KOMIIBIOTEPHBIX
Hayk KybGanckoro rocygaperseHsoro yHusepeutera Poxkossim A.B.

IIporpamma cocrasnena B cootseTcTiM ¢ DeiepaibHBIM rocy1apCTBCHHEIM
0o0paszoBareNbHBIM  CTAHAAPTOM  BBICHIErO  NMPOECCHOHAIBHOrO  00pazoBaHus
(®I'OC BO) no nanpasnenmio noarotosku 01.04.01 Maremaruka. [Iporpamma
ojobpena wa sacefanMu Kadeapsl QyHKIMOHATLHOTO amanu3a M anredphl M Ha
3acelann  y4eOHO-MeTOAHYeCKOro coBeta (akynbpTeTa MaTeMaTHKH M
KOMITBIOTEPHEBIX HayK.

OcpouBmne mnporpamMy aucoumuHHE KommbioTepras airebpa cMOryT:
Onpenenars CTPYKTYpEl AaHHEIX B KOMIBIOTepHO# anredOpe. Mcmoms3oBats
TEXHHKY CHMBOJIBHBIX Bblumcienuil. [IpuMeHsTs OCHOBHBIE MaTeMaTHYECKHE
METOJIBI, MCIIONB3YeMBIe B aHanu3e THMOBBIX KpHNTOrpadHYecKux aIropHTMOS,
OPHEHTHPOBATECH B THMOBHIX @PXHTEKTYPAaX BBEIYHCIMTEIBHBIX MPOLECCOB;
MCIIONB30BaHMA OHOIMOTEKH anrOpuTMOB M TAKETOB pPACIIMPEHH#A; MOHCKa M
HCIIONE30BAHHA COBPEMEHHOH HAaydHO-TEXHHYECKOH auTeparypoii B obnacth
CHMBOJIBHBIX BEIYHCIICHHHA.

Paboyvas nporpamma aucirumunel Komnesiorepaas anrebpa 218 MarucTpos
HANPaBIeHHOCTh «AJIrebpandecKkue METOABl 3alMTh HHPOpPMAaNHH» CcoYeTaeT
TEOPeTHYECKYI0 M TnpakTuyeckue dHacTd. I[lomyyeHuwe O0a30BBIX NPAKTHYECKHX
CBEJICHMH W HAaBBIKOB O CTPYKTYPE H @JTOPUTMAaX CHMBOJIbHBIX MaTeMaTHYeCKHX
BEITHCIIEHHHA.

Cuauraro, 1o pabo4as nporpamma aucuunuesl KoMnsiotepras anredpa s
MarfCTpOB HANPAaBICHHOCTh «Anrebpandeckde METOABl 3alHThl HHGOPMAIHIY
MOkeT OBITh pPEeKOMEHJOBaHAa JUIss NOJANOTOBKH MAlHCTPOB HAIpaBIEHHA
noarotoBky 01.04.01 Maremaruka.

Kangunat ¢us.-Mat. Hayk,
3aBeMyIONHI Kadenpoi MaTeMaTHYeCKHX -_
# KoMnbioTepHBIX MeTo0B PTBOY BO «KyOoI'Y» \%
H. Jpoborenko



