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1 Henu n 3a1a4u U3yYeHUs1 TUCHHUILINHBI (MOIYJIsT).
1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.
[lenb ocBOCHHMSI TUCIUTUIMHEI — PACCMATPHUBACT 3a/1a4ll HHPOPMATH3AIUH U 3aIUTHI
uH(popManuu. M3yueHue 3Toil TUCHUIUIUHEI SIBISETCS BaXXHOW COCTAaBHOM YacCThIO
COBPEMEHHOTO MaTeMaTH4YeCKOro 00pa3oBaHus M 00pa30BaHUs B 00JaCTH KOMITBIOTEPHBIX HAYK.

1.2 3agauu M CHUILIUHEL.

3ajaun 0CBOCHUS AUCHUIUIMHBI «KOMITBIOTEpHAs anredpa U Kpunrorpadus»: moydeHrne
0a30BBIX TEOPETHUYECKMX W HCTOPUYECKUX CBEICHUH O CTPYKType H©  alTOpPUTMax
(GYHKIIMOHUPOBAHUS KPHUNTOAITOPUTMOB. IIpuMeHeHHe STUX 3HAHUN Ha TMPaKTHKE, IPH
PacCMOTPEHHUH MEPCIEKTUB Pa3BUTUS MATEMAaTUYECKUX M KOMITBIOTEPHBIX HAyK, MECTE€ U POJIU
3aIUTHl HKHPOPMAIIMK B CTPYKType MH(MOPMATHU3AINHA U MATEMATHIECKUX METOJIOB TIOCTPOCHUS
3aIIUIICHHBIX HH()OPMAIIMOHHBIX CHCTEM.

N3yuenne TeopeTuueCcKX OCHOB MIPEAMETA U MMOTYyYCHUE CBEICHUN:

O HOPMATHBHBIX TPEOOBAHHSIX IO AJMUHUCTPATUBHO-NPABOBOMY PETYIUPOBAHHUIO B
obsacTu Kpunrorpaduaeckoi 3amuTsl HHOOPMAIUK;

00 OCHOBHBIX 33J]a4ax ¥ IMOHATHSAX KpUTITOTpadum;

00 sTamax pa3BUTHS KpUIITOTpaduu;

0 BHJIaX HH(pOpMaIHH, IOIeKAIICH MUPPOBAHUIO,

0 KiaccuduKanuu mudpos;

0 METOJIaX KpUNTOTrpaduIecKoro CHHTE3a U aHAIIN3a,

0 MPUMEHEHUSIX KpUNTorpauu B peuieHUH 3a1a4 ayTeHTU(DUKALIUY, TOCTPOCHUS CUCTEM
urudpoBoit moanucy;

0 METOJIaX KPUMITO3AIIUTHl KOMITBFOTEPHBIX CUCTEM U CETCH.

1.3 MecTo AucHumJIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Hucummumaa KomnbroTepHast anredpa u kpuntorpadusi OTHOCHTCS K BAPHATUBHOM 4acTH,
dbopmupyemoii yuactHukamu oOpa3oBaTelbHbIX oTHOIIEeHUH broka 1 "ducuummuasl (Momgymnu)"
y4eOHOro J1aHa quciuruivHa 1o Beioopy b1.B.J1B.04.01.

JlanHass ~ OUCHMIUIMHA, Kak MaTeMaTH4yecKas OCHOBAa TEOPUM  3allUIIECHHBIX
MH(OPMALIMOHHBIX CHCTEM, IpHU3BaHa COJIEHCTBOBAaTh (PyHIAMEHTAIU3aLUKU 00pa3oBaHus,
YKPEIUIEHUIO ITPABOCO3HAHUS U PA3BUTHIO CHCTEMHOTO MBIIIJIEHUS CTYACHTOB.

1.4 IlepedyeHb NMJIaHMpyeMbIX pe3y/JbTATOB 00y4eHUs] MO AWCHMILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH IPOrPaMMBI.

N3yuenue naHHOM yueOHOM TUCIMITIIMHBI HAIIPaBIeHO Ha (POPMUPOBAHME Y O0yUarOIIUXCS
npodeccronanpubix komnerennuii (1K)
Kon n HanmeHoBaHue Pe3ynbpTaThl 00y4eHuUs MO AUCHUIIIUHE
WH/INKATOpa™® JTOCTHKCHHUS (3HaeT, ymeer, BiajaeeT
KOMIIETEHIINHU (HaBBIKM U/WUJTU OTIBIT JESTEIILHOCTH))

IIK-1 CnocobeH neMOHCTpUpOBaTh 0a30BbIE 3HAHUSI MAaTEMaTUYECKUX U €CTECTBEHHBIX HayK,
OCHOB ITPOIPaMMHPOBAHUS M HH(OPMAITMOHHBIX TEXHOJIOTHM
I1IK-1.1 Cnocoben pemarh akTyanbHble | 3HaTh: O KOMIBIOTEPHOW peanu3anuu  UHPOp-
Y BaXHBIE 3a/1a4¥ (PYHTAMEHTAIFHOW M | MAllHOHHBIX OOHEKTOB.
MPUKIIQHON MaTeMaTUKU CBsI3M KOMIIBIOTEpHOW anredpbl M YHCIEHHOTO
[IK-1.2  JlemMOHcTpupyeT  HAaBBIKM | aHAJIM3a
POrpaMMUPOBAHUS TOATOTOBIEHHBIX | YMeTh: [IpUMeHSATh OCHOBHBIE MaTeMaTHYECKHe
AIITOPUTMOB peIIeH s | METOMbI, WCIONb3yeMble B aHAIHM3€ THUIOBBIX

BBIYUCITUTENBHBIX 3a7a4, pa3padoTKu
CTPYKTYpbl W  OPOTrpaMMHPOBAHUSA
PENAIMOHHBIX 0a3 JaHHBIX, a TaKke
SKCIEPTHBIX CUCTEM

aITOPUTMOB
BnaneTs HaBLIKAMH: HCIIOJIBL30BAHUS OUOIMOTEKH
JITOPUTMOB M MAKETOB PaCIIUPEHUS;




Kox u HaumenoBanue
WHIUKATOpa* JOCTUKCHHUS
KOMIIETEHIHN

Pe3ynbrarel 00y4eHus MO AUCHUIIIIMHE
(3Haer, ymeerT, BlIaJieeT
(HaBBIKW W/WUJTU OTIBIT ACSATEIHHOCTH))

[IK-1.4 Colupaer u aHaIU3UPYET
HAYYHO- TEXHHYECKYIO MH(OPMALUIO C
ydyeToM  0a30BBIX  NpPEACTaBICHUH,
MOJTY4EHHBIX B obmactu
byHIaMeHTaIbHON MAaTeMaTUKHU,
MEXaHHKH, €CTECTBEHHBIX  HayK,
[IPOrpaMMUPOBAHUS u
MH(QOPMAIIMOHHBIX TEXHOJIOTHH

MOMCKa M MCIOJIb30BAHUSI COBPEMEHHOM HAay4dHO-
TEXHUYECKOH JTUTEPATYpOr B 00JIACTH CHMBOJIBHBIX
BBIYHUCIIEHUN.

ITK-5 Crioco6eH Ucmonb30BaTh COBPEMEHHBIE METOBI pa3padOTKH U pean3aliiil KOHKPETHBIX
aJITOPUTMOB MaTEMaTHYeCKUX MoOjeNed Ha 0a3e S3BIKOB NPOTPaMMHPOBAHMS M ITaKETOB

IIPUKJIAIHBIX IPOrPaMM MOJIEIUPOBAHUS

[IK-5.1 Amnanu3upyer mnocTaBj€HHbIC
3aJaul M BbIOMpaeT A(QeKTHBHBIC
MaTeMaTHYeCKHUE METOIbI TPU CO3/IaHUU
QITOPUTMOB U BBIUHCIUTEIBHBIX
MPOrpaMM ISl PEeLICHHs] COBPEMEHHBIX
3a/1a4 MaTEMaTUKH U MEXaHUKHU

[IK-5.2 OmnwuceiBaeT MaTeMaTUYECKHE
MozenH, (GOpPMYITHPYET, TEOPETUICCKU
000CHOBBIBAET u peanusyet
MPOTPaMMHO YHMCJICHHBIE METOJbI ISt
pelleHrs TOCTaBIEHHBIX 3a7a4

[1K-5.3 [Ipumenser B
npodeccnoHanbHOM JESITEIIbHOCTH
METOAMKY HCCJICIOBaHMS W CO3JaHUs
HOBBIX MOJeIeH, METO/IOB u
TEXHOJIOTHI B MaTeMaTHUKE, MEXaHUKE U
€CTECTBEHHBIX HayKax

3HaTh: 0] KOMIIBIOTEPHOI peanuzanuu
MH(OpPMaLMOHHBIX 00BEKTOB. Cas3u
KOMITbIOTEPHOM anreOpbl ¥ YUCIEHHOTO aHaJIn3a. 00
JTanax pa3BUTHS KpUNTOrpaduu;

0 BUJaX HHPOpMALIUY, TOJIeKaleH MU (POBAHUIO;
0 kiaccupukamumym — mH@pPoB, O  METoJax
KpUNTOrpaUueckoro CHUHTE3a U aHaJIW3a; o
IPUMEHEHUAX KpunTorpaguu B pelleHUuu 3aaad
ayTeHTU(UKALUK, TOCTPOCHUs cHCTEM LUPPOBOM
HOJIITUCH;

VYmers: Omnpenensats  CIPYKTYpbl  JaHHBIX B
KOMITBIOTEPHON aire0pe. HMCIONIb30BaTh TEXHHUKY
CHUMBOJIbHBIX BBIYMCICHUN. TpeOoBaHUA K U pam
U OCHOBHBIE XapaKTEPUCTUKHU IIH(POB; IPUHLIUIIBI
MOCTPOCHMSI COBPEMEHHBIX MIHU(PCUCTEM.

Brnaners: knaccu@ukanuu CUCTEM KOMIBIOTEPHOM
anreOpsl; OpPUEHTUPOBATHCS B TUIIOBBIX
apXUTEKTypax  BBIUMCIMUTEIBHBIX  IPOLECCOB;
UCIOJIb30BaHUs OMOINOTEKH aJITOPUTMOB U [TAKETOB
paciiMpeHusi; Kpunrorpapuueckoi TepMUHOJIOTHEHN

2. CTpyKTYpa M coiep:KaHue M CUHUIJIMHBI.
2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAAaM padoT.
O6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABISIET 4 3a4. efl. (144 yaca), ux pacnpeaencHue

10 BUJaM pa60T MMpEACTaBJICHO B Ta6J'II/II_Ie.

Bun yae6HO# paboTh Bcero CemecTpsl
4acoB (gacel)
6
KonrakTHas padora, B TOM YHcIe:
AyauTOpHBIE 3aHATHS (BCEro): 52 52
3aHATHA TEKIIUOHHOIO TUIIA 18 18 - - -
JlaGopaTopHbIe 3aHITHS 34 34 - - -
3aHATUS CEMUHAPCKOT0 TUMA (CEMUHAPBI,
MPAKTHYECKHE 3aHSTHS) ] ) ]
WNnas koHTaKkTHasA padora:
KonTpons camoctositensHol padotsl (KCP) 14 14
[Tpomesxyrounas arrecranus (MIKP) 0,3 0,3




KypcoBas pa6ora 7 7 - - -
CamocrosiTesibHas padoTa, B TOM 4HcIe: ol o1
ITpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTepraia 12 12 - - -
BrimonHenne HHIMBUYa IbHBIX 331aHUN (TIOJrOTOBKA 12 12 i i i
COOOIICHUH, Pe3EHTAIU)
Pedepar - - -
WHuTep vacel 16 16
[ToaroroBka K TEKyIeMy KOHTPOJIIO 11 11 - - -
KoHTpoJib:
ITonroroBka Kk 3auery - -
OO0mas Tpy10eMKOCTh yac. 144 144 - - -
B TOM 4HC/Ie KOHTAKTHAs | o 63 | 663
pabora
3a4. e[ 4 4

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenenuie BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pasenbl qUCHUIUIMHBL, H3y4daeMble B 6 cemectpe (ounas popma)

KonnuecTBo yacos
Ne HawnmenoBanwue paszienos AyAHTOpHaS BrieayaHTopHas
) P Bcero pabora pabora
J | 113 JIP CPC
1 2 3 4 S) 6 7
[TonsiTue o KomnbrOTepHOU anredpe. [1akeTs
1 [KommbroTepHO# anrebpsl. [lakeTsr Ha oTkpbITOM | 22 | 4 8 10
KOJI€.
CTpyKTypbl JaHHBIX B KOMITBIOTEPHOM anreodpe.
2 . 22 | 4 8 10
TexHuKa CHUMBOJIbHBIX BBIYUCIICHUII.
Mopnenu mugpoB. brouHsie U TOTOYHBIE
3 29 | 4 8 17
mngpsl. [ToHATHE KPUTITOCUCTEMBI.
[Totounsle mudpel. CHHPOHU3UPOBAHHBIE U
4 |camocHHXpoHHM3yromuecs. HagexHocTs 30| 6 10 14
mudpos.
Hmozo no oucyunaune: 18 34 51

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — naGopaTtopHble
3ansitusa, CPC — camocrosaTenbHas paboTa CTyAeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3anaTuda JeKINOHHOT0 THIIA.

®opmMma
HanmeHnoBanue
No asena Conepxanue pazaena TEKYIIETO
P KOHTPOJIA
1 2 3 4
1 |[TonsTHe O KomnrerorepHast anre6pa v YMCIE€HHBIA aHAIIN3. P
KOMITbIOTEpHOM anrebpe. |TodHas, eTOYrCIIeHHAs U MTOJIMHOMHUATbHAS
[TakeTsl KOMIIbIOTEpHON  |apudmeTrkH. CHCTEMbI KOMITBIOTEPHOU anreOpshl.




anreOpsl. [TakeTsl Ha
OTKPBITOM KOJIC.

QYHKIMOHAIBHOE Ha3HAYCHUE. TUIl apXUTEKTYPHI.
Cpencta peanuzanuu. O61acTh MPUMEHEHUS.
Nurterpanbubie oueHky kauecTBa. [Takersl
KoMIbloTepHOit anredper Maple 2017, PARI/GT 2.9,
GAP4r8p8, Sage 8.1. O630p Ux BO3MOKHOCTEH U
cpaBHeHHe (yHKIMOHANA. Pacimmpenue coctaBa
BCTPOEHHBIX U MPOrPaMMHUPYEMbIX TUIIOB
MaTemarnueckux o0bekToB. MuTerpamnus CKA ¢
JPYTUMH KOMIIBIOTEPHBIMU CHCTEMaMHU. Y HU(UKAIUS
1 00BbEKTHAs! OpUEeHTalLUs HHTepdeiica moab30BaTeNs.
[IporpaMMupoBaHe CUMBOJIBHBIX BHIYMCICHUI
POM3BOJILHON CIIOKHOCTH. Y ckopeHue padotsl CKA.

CTpyKTypbl JaHHBIX B
KOMIIBIOTEpPHOH anreodpe.
TexHuKa CHMBOJIBHBIX
BBIYHCIICHUM.

basossie cTpykTyphl nanHbix B Sage Criucku (list),
TuHaMHUYeckre MaccuBhl. [lepeuncienus (tuples).
CrnoBapb WM acconaTuBHbIN Maccus (dictionary).
@Oynxun n Oyaxun s3pika Python. YcnoBabie
OIIepaTOphbl, IUKJIbl, CAMBOJIbHBIE BHIPAKEHUS,
anredpandeckue CTpyKTyphbl, MaTpuUllbl, BEKTOPHbIE
npoctpancTBa. CTpyKTypsl naHHBIX B GAP.
KoHncrants! u oneparopsl, [lepemennsie u
npucBauBanus, @ynknun, Cruckwy,
ToX1eCTBEHHOCTh U PAaBEHCTBO CIIMCKOB,
MHuoxecTBa, BekTopsl 1 MaTpuiibl, 3anucH,
Apudmernueckue nporpeccuu, McnonapzoBanue
LIUKJIOB.

Mopenu mudpos.
biiouHbIe 1 TOTOYHBIE
m@pel. [lonsTre
KPUIITOCUCTEMBI.

Pyunbie u Mmammnzble mupsl. Kintouesas cucrema
mdpa. OcHOBHbIE TPEOOBaHUS K MK paM.
PazHoBugHOCTH MIM(POB MEPECTAHOBKHU:
MapLIpyTHbIE, BEPTUKAJIbHbIE IEPECTAHOBKH,
pemieTku u 1abupuHThl. Kpunroananus mmdppos
nepectaHoBKU. OHO andaBUTHBIE U
MHoroajihaBUTHbIE 3aMeHbI. Borpocs!
KpUINITOAHATIN3a MPOCTEUIINX U POB 3aMEHBI.
CraHgapTHbIe aJrOPUTMbI KpUNITOTpaduUeCcKOn
3aIIUTHI JaHHbBIX.

ITorounsle WU pLI.
CHUHpPOHU3UPOBAHHBIE U
CaMOCHHXPOHU3YIOLINECS.
HanexunocTs mudpos.

TabGnuyHOoe ¥ MOy IbHOE TAMMHPOBAHHUE.
CityqaifHble U IICEBIOCITyYallHbIE TAMMBI.
KpunTorpaMmsl, noy4eHHbIE P TOBTOPHOM
MCIIOJIb30BAaHUU KJIH0Ya. AHAIU3 KPUIITOTPaMM,
MOJIyYEHHBIX TPUMEHEHNEM HEPaBHOBEPOSTHOM
rammbl. Kpunrorpaduueckas cToOHKOCTh MHUQPOB.
HenanexxHocTh KITFOUE U COOOIIIEHNIA.
CosepiieHHble mudpsl. XapakTepu3anus
COBEpUICHHBIX MHU(POB ¢ MUHUMAIBHBIM YHCIOM
KJIro4Yel. be3ycloBHO CTOMKHUE U BBIYUCIUTEIBHO
CTOMKHE MUPHI.




2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
He npenycMoTpensl

N ®opma
e HaumenoBanue TemaTuka NpakKTUYECKUX 3aHATUN TeKyIIero
pasnena (cemuHapOB) KoHTpOLS

1 2 3 4

1.

2.

2.3.3 JlaGopaTopHbIe 3aHATHS.
®opmMma
Ne HanmeHoBaHue 1a60paTopHbIX paboT TEKYILEro
KOHTPOJISI

1 3 4

1 |MuTerpanpHbIe OLIEHKH KadecTBa. [1akeThl KOMITBIOTEPHOM anreOps P
Maple 2017, PARI/GT 2.9, GAP4r8p8, Sage 8.1. O630p ux
BO3MOYKHOCTEH U cpaBHEHME (DYyHKIIMOHAJIA.

2 |Pacmmpenue cocraBa BCTPOCHHBIX U IIPOTPAaMMHUPYEMBIX TUIIOB P
MaTemaruueckux o0bexToB. MuTterpamus CKA ¢ apyrumu
KOMITbIOTEPHBIMH CUCTEMaMH. Y HUGUKAIMS U 00bEKTHAsI OPUEHTALMS
uHTepdeiica noab30BaTENs

3 |bazoBsie cTpykTypbl nanHbix B Sage Crucku (list), nuaamuueckue 6]
maccuBbl. [lepeuncnenus (tuples). CnoBaps WM acCOMATUBHBIN MacCUB
(dictionary). ®ynkuuu u @ynkuuu s3eika Python.

4 |Ctpyxtypsl nanHbix B GAP. KoHcTanTsl 1 oneparopsl, IlepemenHble 1 P
npucBauBanus, OyHkiun, Criucku, ToxIeCTBEHHOCTh U PABEHCTBO
crnuckoB, MHOXecTBa, BekTopsl 1 MaTpuibl, 3anucu, ApugmeTndyeckue
nporpeccuu, Vcrnonb3oBaHue HUKIIOB.

5 |Pyunsie u mammHHBIE UG pPEL. KitoyeBas cucrema mudpa. OCHOBHBIE P
TpeOoBaHus K mudpaM. PazHOBUAHOCTH MIM(POB MIEPECTAHOBKHU:

MapIIpyTHbIE, BEPTUKAJIbHBIE IEPECTAHOBKH, PEILIETKU U JTAOUPUHTHI.

6 |Kpunroanamu3 mudpos nepecranoBku. OnHO andaBUTHBIC U C
MHoOroasi(haBUTHbIE 3aMeHbl. Bompockl KpunToaHanusa npocTenInx
K (pPOB 3aMEeHBI.

7 |TabnuuHoe U MoyIbHOE ramMmmupoBanue. CiyuaiiHble 1 P
NIceBAOCTyYaiiHble TaMMbl. Kpunrorpammsl, oydyeHHbIE IPU TIOBTOPHOM
UCIIOJIb30BaHUM KITt0Ya. AHAIU3 KPUIITOTPAMM, MOJTy4YEHHBIX
MPUMEHEHHEM HEPABHOBEPOSTHON TraMMBI.

8 |Kpunrorpadudeckas croiikocts mmdpoB. HeHane:xHOCTh KiTfoueii n P
COOOILEHU.

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
koutokBuyM (K), rectuposanue (T).



2.3.4 IlpumepHas TeMaTHKa KypCOBBIX padoT (IpOeKTOB)
OcBoeHue MpoIeccoB 3amuGpoBaHus U paciIuPpOBaHUs IJIs1 TPOCTEHIINUX TIHPPOB.
CaolicTBa poCTeHIUX MUGPOB.
PacueT MOIHOCTH KJIFOUEBOM CUCTEMBI PA3JIMYHbIX MIHU(POB.
OrneHka pacCcTOSHUS €IMHCTBEHHOCTH JJIS MPOCTEHINX MIH(POB.
Kpunroananus mmdpa Bukenepa.
Pacuer xapakrepucTuk MeToza nepedopa KItoven.
Beruucnenue xapakTepuCTHK IBOMYHBIX (YHKIUI.
Amnanus cxemsl DES npu He601b110M YncCIIe UTepaIyid.
Beruncnenue xapakTepucTHK JaTYUKOB IICEBJOCTYYalHBIX YUCE].

. IlpuMeHeHne TECTOB Ha MPOCTOTY LENbIX YUCEIL.

. U3yuenue cBoiictB anropurma RSA.

. AHaTM3 HEKOTOPBIX AJITOPUTMOB BEIPAOOTKH X3II-(PYHKITHIA.

. MeToibl 1 cpecTBa XpaHEHUs KIII0OUEBOW HHPOpMAaLUU

. Ilporokomnsr ayrentuduxannu PAP u CHAP.

. Cucrema ayrentuukanuu u aBropuzauuu Kerberos.

CoNoOA~WNE

Y o ol e
OadhwWNDEFE O

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YarIUXCsl M0 JUCHUILIMHE (MOYJIIO)

[TepeueHs yu4eOHO-METOAMIECKOTO 00SCTICUCHUS JUCITUILTAHBI
No Bug CPC T10 BBIMIOJHEHUIO CAMOCTOSTEIHLHON pabOThI

1 2 3

1 | IToaroroBka pedepatoB [PoxxkoB A.B. «Tembl Hccieq0BaTebCKUX PadOT U METOTUIECKUE
Y HAy4YHBIX COOOIICHMUH [yKa3aHWs 10 WX HANKCAHUIO», YTBEPKICHHBIC Kadeapoi
(GyHKIIMOHATBHOTO aHanu3a W anredpsel, npotokon Ne 1 ot 31
asrycra 2017 r.

2 |CamocTosTeNbHOE PoxxkoB A.B. «KoMMeHTapuu K JIEKIMSM IO KPUOTOTpa(uu.
OCBOCHHE TEOPUU Metoauyeckue — yka3zaHUS»,  YTBEp)KICHHbIe  Kadeapoil
(GYHKIMOHATBHOTO aHanu3a M anredpsl, mpotokosn Ne 1 or 31
asrycra 2017 r.

3 |Pemenue 3agau PoxxkoB A.B. «PemeOHUK THNOBBIX 3aJad MO KPUOTOTpaduH.
Metoanueckue YKa3aHUsI», YTBEPKIACHHBIE kadeapon
(GYHKIMOHATBHOTO aHanu3a M anredpsl, npoTtokon Ne 1 ot 31
asrycra 2017 r.

PoxxkoB A.B. «Anrebpamueckue MeTOAbl KpuUOTOrpadpu.
Metonnueckue YKa3aHUsI», YTBEPKIACHHBIE kadeapou
(GYHKIMOHATBHOTO aHanu3a M anredpsl, npoTtokosn Ne 1 ot 31
asrycra 2017.

1. Meroauueckue yka3zaHHs JUId MOJATOTOBKM K 3aHATHSM JEKIMOHHOTO U CEMHHApPCKOIo
Tuna. YTBepxkaeHbl Ha 3acenanuu CoBera ¢akynbTeTa MaTeMAaTHUKH M KOMITBIOTEPHBIX HayK
OI'BOY BO «Ky6I'Y». IIpotokos Ne 5 ot 05 mast 2022 .

2. Metoaudeckne yKa3aHWs 10 BBHITIOJHCHHIO CAMOCTOSATEIBHOW PabOTHI O0YyJaroIIHXCs.
VYTBepxneHs! Ha 3aceqanun CoBera (axynbTeTa MaTeMaTUKU U KOMITBIOTEpHBIX Hayk @T'BOY
BO «KyO6I'Y». IIpotokon Ne 5 ot 05 mas 2022 r.

3. Meronuueckue yKazaHUS 110 HCHOJb30BAHHUIO HMHTEPAKTHBHBIX METOJIOB OOyuYeHHUS.
YTBepkaeHsl Ha 3acenanun Cosera QakyabTeTa MaTEMAaTHKU U KOMIbIOTEpHbIX Hayk OI'BOY
BO «Ky6I'V». IIporokon Ne 5t ot 05 mas 2022 r.

4. Mertoauveckue yKa3aHUs T1I0 TOATOTOBKE dcce, pedepaToB, KypCOBBIX pabdoOT.
VYTBepxneHs! Ha 3aceqanun CoBera (paxynbTeTa MaTEMaTUKU U KOMITBIOTEpHBIX Hayk @T'BOY
BO «KyO6I'Y». IIpotokon Ne 51 ot 05 mas 2022 r.



5. Meroanueckue yKazaHUs IO BBIMOJIHEHUIO J1a0OpaTOpHBIX pPabOT. YTBEP)KICHBI Ha
3acenannn CoBeta (hakynbTeTa MaTeMaTUKH U KOMIBIOTEpHBIX Hayk @I'BOY BO «KyOoI'Vy».
ITporoxon Ne 5 ot 05 mast 2022 r.

6. Meroauueckue yKa3aHWs 10 BBIIOJHEHHIO  pacyeTHO-TpadUUYeCKUX  3aJaHUM.
YTBepxneHs! Ha 3aceqannu CoBera (axynbTeTa MaTeMaTUKU U KOMITBIOTEpHBIX Hayk @I’ BOY
BO «Ky06I'Y». IIporokon Ne 5 ot 05 mas 2022 r.

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromIUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

JList i1l ¢ HapyLEeHUSIMU 3PEHUSL:

— B Mie4yaTHOU (hopMe ¢ yBETMYEHHBIM IIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1jig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHo opme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JList v ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO afmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

AKTUBHBIC U WHTECPAKTHBHBIC (OPMBI, JICKIIUU, KOHTPOJIbHBIC pabOThI, pedepaTHBHBIC
JOKJIa/I6! (TI0 HEKOTOPBIM T€MaM B BHJIE MPE3CHTAILMH) U 3a4eT. B TeueHue cemecTpa CTYICHTHI
pelaroT 3a/1a4u, YKa3aHHbIC MpPEnoaBaTeieM, K KakXIoMy J1abopaTopHOMY 3aHsTHI0. Kax bl
CTYACHT TOTOBUT peepaTuBHBIN JOKIIAI 110 OJHON U3 HIDKE HAYYHBIX TE€M. 3a4eT BBICTABIISACTCS
1I0CJIC BBIMOJIHEHHS ONPEIEICHHOTO KOJIMYecTBa (NMPAKTUYECKHX M TCOPETUYCCKUX) 3aJaHui
KOHTPOJILHBIX padoT U oT4eTa 1Mo pedepaTuBHOMY JTOKJIAAy. B ciryyae HEBBIMOIHEHUS! KAKOTO-TO
U3 TIPUBEACHHBIX TPEOOBAHUH, CTYINCHTY JUIA CHAa4yM 3a4yeTa NpPEeJIaraloTcsi M0 YCMOTPEHUIO
Iperno/IaBaTessi HEKOTOPbIE MPAKTUYECKUE U TEOPETHUECKHE 33aHNs, 110T00HBIE TPEII0KEHHBIM
HIDKE.

K 00Opa3oBaTebHBIM TEXHOJIOTHSAM TaK)KE OTHOCSATCS HHTEPAKTUBHBIC METOABI O0YUCHUSI.
WHTepakTUBHOCTh MOJauuM Marepuana mno aucuumiuHe «KommnbroTepHas anrebpa u
KpUnrorpadus» mpernoiaaracT He TOJIBKO B3aMMOACHUCTBUS BHJIA «IIPETIOIaBaTelNb - CTYACHT» H
«CTYJIEHT - MIPET0/1aBaTellb», HO U «CTYAEHT - CTYA€HT». Bce 3T Bubl B3aUMOAEHCTBUS XOPOILIO
JOCTUTAIOTCS TIPU HW3JIOKEHWM MaTepualia Ha 3aHATHSAX B XOJe IHWCKYCCHH, a TaKXke Ha
71a00paTOPHBIX 3aHATHUSX B XOJI€ U3JIOKEHUS CTYACHTaMH pe(epaTUBHbIX JOKIa 0B (BO3MOXKHO B
BU/JIE TIPE3EHTALUN).

4. OueHO4YHbIE CPeACTBA AJsl TEKYILIEro KOHTPOJIS YCIIeBAeMOCTH U MPOMEKYTOUYHOI
aTTecTAlNH.
4.1 ®donx OLIEHOYHBIX CPEACTB JIA MPOBeAeHHUs TEKYIEero KOHTPOJIS.
CIHUCOK TEOPETUYESCKHUX BOIIPOCOB (JIJIs IIOATOTOBKH K 3a4ETy)
Koncrants! u oneparopsl B GAP u Sage.
[lepemeHHbIE 1 TPUCBAaUBAHUS.
DyHKIHH.
Cnucku - TOXKIECTBEHHOCTh U PABEHCTBO CIMCKOB.
MHoxecTBa, BEeKTOpBI 1 MaTpUIIBIL.
3anucu.
Hcnonp3oBanue MUKIOB.
AJNTOPUTM MONOJIHEHHUS.
Teopema Knyra — bennukca.
1O 3amuTa nepcoHalIbHbIX JTaHHbIX.

©CoNoR~wWNE
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Hcropus kpunrorpaduu; kiaccudeckue mudpsl, muppbl raMMUPOBAHUS.
[TprHIMIBI TOCTPOEHUS KPUNITOrPaUIECKUX aJITOPUTMOB.

Paznuune Mexay nporpaMMHBIMU U alllIapaTHBIMH PeaTH3alisIMy MH(POB.
Oynknusa Ditnepa u Mebuyca.

['pynmbl 0OpaTUMBIX JIEMEHTOB B KOJIbIIAX.

CrpyKTypa MyJIbTUIUIMKaTUBHON TPYIIIBI KOJIbIA BHIYETOB.

OO6paTtuMbI€ 3JIEMEHTHI.

[TpuMUTHBHBIE 3JIEMEHTHI.

OCOOEHHOCTH HCIIOJIb30BAaHHSI BBIYMCIUTENFHOW TEXHUKH B KPUNTOTpa(uu BOMPOCHI
OpraHu3alUK CeTeH 3aCeKPEUCHHOH CBSI3H.

Kpunrorpaduueckue xem-QpyHKInu.

DNeKTpOHHAs MOAIHUCH.

Kpunrorpaduueckue mpoTOKOIIbI.

IIpenmer u 3a1a4u MpoOrpaMMHO-aIIAPaTHON 3aIUTEI HHPOPMALIHH.
Wnentudukanus cyobeKkTa, HOHATHE TPOTOKOIA UACHTU(PHUKAIIHH.

[Taposu 1 KIJIFOYM, OpPraHU3aLUsl XPaHEHHs KIIIOYEH.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTAIlUM.
CHnucoK THIOBBIX AJITOPUTMOB (JIJIsl CAMOCTOSITEIILHBIX U JTA0OPATOPHBIX 3aHSITHH)
[TpumeHenus u pa3paboTku UG POBATIBHBIX CPEACTB.

IIpuMeHeHus 2EKTPOHHOM ITOIIUCH.

Kpunrorpaduueckue metozas! odecriedeHuss HHPOPMAMOHHONW O€30I1aCHOCTH.
ANTOpUTMBI IPOBEPKH HA IIPOCTOTY.

DJUIMNITUYECKUE KPUBBIE HaJl KOHEYHBIMU TOJISIMU

ANTOpPUTMBI BBIYUCIICHUS B KOHEYHBIX MTOJISAX.

DNEeKTpOHHAs MOAIUCH IO cxeme Db ['amars.

DJIeKTpOHHAs MOANKCH Ha ocHOBe RSA.

CiryyaliHble U TICEBIOCITYYaliHbIE TAMMBI.

. Peructpsl caura ¢ o0paTHOM CBA3bIO.

. Cxema Daiicrens.

. ITozcyer konuyecTBa TOYEK Ha JUITMIITUYECKON KPUBOM.

. Onepanus cinoXeHus Ha JUIMNTHYECKON KPUBOM.

. Cxema anropurma RSA.

. KpunrorpamMMmel, rnosydeHHbIe PU TOBTOPHOM HCIOIb30BaHUH KITIOYA.
. HaxoxieHrne npruMUTHBHOTO 3JIeMEHTa KOHEYHOTO MOJIS.

. IToctpoenune Tabauis! gorapupma K00 KOHEUHOTO TMOJISL.

. Pemmenne cucreM JTMHENHBIX YpaBHEHUHN HaJl KOHEYHBIM IIOJIEM.
. AropuTM OBICTPOTO BO3BEICHHUS B CTEIIEHb.

. Haxoxnenne oOpaTHBIX 2JIEMEHTOB B KOHEUHOM I10JIE.

. Pacmmpenust KOHEYHBIX MTOJIEH.

. Anropur™ mugposanus AES: ctpykTypa nons GF(2°) , maxoxaenue oGpaTHBIX

JIIEMEHTOB.
AnroputM mudposanus AES: dakrop konsno GF (2°)[x]/ un((x+1)*), mpeobpasopanne

CTOJIOLIOB.

Anroputm mudposanus AES: JIuneliHoe npeoOpa3oBaHKe, COOCTBEHHBIC 3HAUCHUS
MaTPHIIBL.

Anroputm RSA — BBIOOD CEKPETHBIX MTapamMeTpoB P,(,d , BEIYUCIECHHE OTKPHITOTO
KJIro4a n,e.



26. Prok3aunas cucrema mudpoBanus. beictpopactymmii Bektop. CokphITHE
OBICTPOpACTYILEr0 BEKTOPA Mocie Mpeodpa3oBaHusl yMHOKEHHS 10 MOYJIIO.
27. Perienue cucteM JMHEWHBIX YPaBHEHHM MO Pa3HBIM MOIYIISIM.
28. Pemienue cucteM JTMHEHHBIX YPAaBHEHH B KOJIBLIE LIETBIX YHCEN.
29. JInHEHHBIN PEerucTp CABUra ¢ 0OpaTHON CBS3BIO
Sn+k = a'k—lSn+k—1 + a‘k—28n+k—2 ot alsm-l + aOsn +a,n= 0’1’ 2’

30. XapakTepucTHUECKHil MHOTOWIEH perucTpa capura X =a,_ X " +a X ?+..+aXx+a,

31. MaTpuna TMHEWHOTO PETUCTPa CABUra €€ COOCTBCHHBIC 3HAYCHUS U JKOpAaHoBa (hopMa.
32. KBazpaTu4HbIi 3aKOH B3aUMHOCTH. BhIUUCIICHE KBaIpaTUYHBIX BRIYETOB H HEBBIYCTOB.
33. M3BnedeHne KBaIpaTHBIX KOPHEH 1Mo mpoctoMy Moayio P =3(mod4) = p =4k + 3.
34. 3BieueHue KBapaTHBIX KOPHEH 10 MpocTomMy Moayito p =1(mod4) = p=4k+1.

35. Kpunroananus mudpa oHOOYKBEHHOH POCTOM 3aMEHBI.

36. Kpunroananu3 cucremsl muppoBanus RSA npu HenpaBUIIbHOM BBIOOPE MOTYJISL.

37. BckpriTue mmdpa Beprama npu moBTOPHOM HCIIOIB30BaHUN KITFOYA.

Kpurepun oneHuBaHus pe3yibTaTOB 00y4eHuUs!

OrieHKa Kpurtepun orieHuBaHusI 110 SK3aMEHY
OIICHKY «OTJIMYHOY 3aCITYKUBAET CTYACHT, OCBOUBIIWI 3HAHUS, YMEHUS,
Bricokuii KOMIICTECHIIMH U TEOPETHYCCKHI MaTepual 0e3 MpoOesIoB; BHITIOTHUBILIUIA
YPOBEHB «5» BCE 3aJlaHUs, NPEIYCMOTPCHHBIE YYEOHBIM IUIAHOM Ha BBICOKOM
(OTIMYHO) Ka4eCTBEHHOM YpPOBHE; IMPAKTUYECKUE HABBIKH MPO(ECCHOHATBHOTO
MIPUMCHECHHS OCBOCHHBIX 3HAHUN C()OPMUPOBAHEI.
Cpemnii OLEHKY («XOPOLIO» 3aCTyXKHBACT CTYACHT, MPAaKTHUCCKH MONHOCTBIO
ypOBeHD OCBOMBIIIWH 3HAHMSI, yMEHH S, KOMITIETEHITUHN U TEOPETUICCKHII MaTepral,
(xopormo) yueOHbIC 3aJlaHusl HE OILICHEHBl MAaKCHMAaJbHBIM YHUCIOM OajlioB, B
OCHOBHOM C(HOPMHUPOBAIT MPAKTUICCKUEC HABBIKH.
Toporossiii OLEHKY («yJOBJICTBOPHTENLHOY 3aCy)KHBACT CTYICHT, HaCTHYHO C
YPOBEHb 3% npobenaMu (OCBOMBIIMH  3HAHMS,  YMCHWS,  KOMICTCHIMH 1
(y10BIETBOpHTE TEOPETUYCCKHI MaTepual, MHOTHE Yy4YeOHbIe 3aJaHus JMOO He
1HHO) BBIMIOJTHWI, JMOO OHU OIEHEHbl YHUCIOM OaioB ONU3KUM K
MUHUMAITBHOMY, HEKOTOPBIC TPAKTUYECKHE HABBIKM HE CYOPMUPOBAHBI.
MuHUMaNbHBI | OIEHKY «HEYJOBIETBOPUTEIHHOY 3aCIIy)KHBAET CTY/IEHT, HE OCBOUBILUN
YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETCHIINN U TEOPETUUCCKUI MaTepuas, ydeOHbIe
(HeyOBNIETBOPHU | 3a/laHUs HE BBIMOJHUI, IPAKTUYECKIE HABBIKU HE CPOPMUPOBAHBI.
TEJIHLHO)

Kputepun onieHnBaHus 1O 3a4eTy:

«3aUTEHO»: CTY/ICHT BJIaJIeET TEOPETUUECKUMU 3HAHUSAMH 110 JAHHOMY pa3iely, 3HaeT popMbl
JIONYCKAeT HE3HAYMTEJIbHbIE OIIMOKM; CTYAEHT YMEeT IpaBWIbHO OOBICHATH MaTepual,
WUTIOCTPUPYS €ro IpUMEPaMU

«HE 3aUTEHO»: MaTepuall HE YCBOEH WIN YCBOEH YaCTUYHO, CTYJEHT 3aTPyAHAETCS IPUBECTU
MIPUMEpBI, JOBOJIBHO OTPaHUUYEHHBIH 00BEM 3HaHUIN MPOrPaMMHOTO MaTepHara.

OneHouHble CpeACTBa Ul UHBAIMIOB U JIULl C OTPAHUYEHHBIMUA BO3MOYKHOCTSMHU 310POBBS
BBIOUPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO(PU3NIECKHX OCOOCHHOCTEM.

— NpY HEOOXOAMMOCTH MHBAJHJIAM U JIULAM C OFPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBBSI
MIPEIOCTABIISETCS AOMOIHUTEIBHOE BpeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— NpHU NPOBEJCHUU MPOLEAYPHl OLCHUBAHUS PE3yJIbTaTOB OOy4YEHHS MHBAJIUIOB U JIUI] C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;



— MPH HEOOXOAUMOCTH Il OOYYAIOUIMXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbSI U
MHBAJINJIOB MPOLIEIypa OLIEHUBAHUS PE3yJIbTaTOB 00YUEHHUS [0 JUCIUILINHE MOKET MPOBOIUTHCS
B HECKOJIBKO ATAIoB.

[Tpouenypa oneHHBaHHS Pe3yabTAaTOB OOyYEHHUS HHBAIUIOB U JIMI C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYEHHUSIM HUX 370POBbsi U BOCHPHUATHUS
uHpOpMaLUu:

Jlist U1 ¢ HapyIIeHUSIMU 3PEHUS:

— B Ie4aTHOM (hopMe YBEITMUYCHHBIM HIPU(TOM,

— B hopMe JIEKTPOHHOTO TOKYMEHTA.

JI1s1 AL ¢ HapyIIEeHUsAMHU CIIyXa:

— B IIe4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

Jlist i1 ¢ HapyIIeHUsIMH OIIOPHO-/IBUTATENILHOTO allapara:

— B miedaTHoi popme,

— B hopMe IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepEeYCHb MOXKET OBITh KOHKPETH3UPOBAH.

5. IlepeyeHb OCHOBHOM W JONMOJHHUTEJILHOH yueOHON JIMTepaTypbl, HEOOXOAUMON 151

OCBOCHUS TMCUMILUIMHBI (MOLYJIsT).

5.1 OcHoBHast 1MTEpaTypa:

1. T'myxoB M.M., Kpyrnos U.A., [lnukyp A.b., Uepemywikun A.B. BBenenue B TeopeTuxo-
YHUCIIOBBIC METOJIBI KpHUITorpaduu, 3-¢ u3a. [InekTponHsii pecypce]. - CI16.: Jlanb, 2024. -
https://reader.lanbook.com/book/367010

2. Psabko b.SI, ®uonoB A.H. Kpunrorpaduyeckue mMeTompl 3amuThl MHOPMAIMH, 2-€ W3
[Onextponnblii  pecypc]. — M.: Topsuas naunus-Tenexom, 2017. - URL:
https://e.lanbook.com/reader/book/111097

5.2 JlonotHUTE/IbHAS JIMTEPATYpa:

1. MaptsiHoB J.M. Anrebpa u Teopus duceln A Kpunrtorpaduu: yuebHoe nocodue, 3-e U3 .
[DnexTponHsIii pecypc]. - CII6.: JIans, 2024. - URL: https://reader.lanbook.com/book/362942

2. PaneeB C.M. Marematuueckue METO/IbI 3alIUTH HH(POpMaIuK, 2-€ u31. [ DIeKTpOHHBIN
pecypc]. - CII6.: Jlanb, 2023. - URL: https://reader.lanbook.com/book/ 326153

3. PaneeB C.M. Maremarnyeckrie METOABI 3aIUTHl THPOPMALIUU U UX OCHOBBI. COOPHUK
3a1a4: YuebHoe rnocobue A By30B [DnekTpoHHbIH pecypc]. - CII6.: Jlans, 2024. - URL:
https://reader.lanbook.com/book/292913

5.3 Ilepuoguyeckne U3IaAHUNA:
He npenycmorpensr

6. IuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NpodecCHOHAIbHbIE 0a3bl JAHHbBIX
¥ MHGOPMAILMOHHBbIE CIIPABOYHbIE CHCTEMBI
J1IeKTPOHHO-0ubMoTeuHbIe cucteMbl (IBC):
DBC «FOPAWT» https://urait.ru/
ABC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3BbC «BOOK.ruy» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3b1 JAHHBIX:

1. Web of Science (WoS) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

AN



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/

5. Hayunas snexkrponnas oudauorexa (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXMBBI BEAYIINX 3aMMaIHBIX HAYYHBIX )KypHaJI0B Ha Poccuiickoit
iatdopme HayuHbIX )xypHatoB HOUMKOH http://archive.neicon.ru
7. HamumoHampHas JJEKTpOHHAas OuOMMOTEKa (JOCTYnm K DJIGKTPOHHOH OHOIMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmuorexu (PI'B) https://rusneb.ru/
8. Ilpesuaenrckas oubaroreka um. b.H. Enbruaa https://www.prlib.ru/
9. Dnekrponnas koutekmus Oxcopackoro Poccuiickoro ®ouaa
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.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. YuuBepcuterckas nHpopmarmonHas cucrema POCCUSA http://uisrussia.msu.ru
I/IH(l)OpMaIII/IOHHbIe CIIpaBOYHbIEC CUCTEMbI:
1. KOHC}/HBTaHT IImoc - CIIpaBO4YHasd IIpaBoOBasd CUCTCMaA (I[OCTyrI 10 JTOKAJILHOM CETH C
KOMITHIOTEPOB OMOINOTEKH)
Pecypcol cBOOOaHOTrO H0CTYNA:
1.  AmepukaHcKas nateHTHas 6a3a qaHHbIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KAaHAJICKHUX aAuccepTanuid hitp://www.nlc-bnc.ca/thesescanada/
3. KubGepJlenunka (http://cyberleninka.ru/);
4.
h

MuHHCTEpCTBO HAYKH M BBICIIEro oOpazoBanus Poccuiickoii denepanun
ttps://www.minobrnauki.gov.ru/;
5. ®enepanbHblii mopran "Poccuiickoe oopazosanue” hitp://www.edu.ru/;
6. Hudopmannonnas cucrema "EamHoe OKHO q0CTyIa K 00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru/;
7.  Enunas xomtekuus udpoBsIX 00pa3zoBaTelbHBIX pecypcoB http://school-
collection.edu.ru/ .
8.  @enepasibHbII LEHTP HHPOPMAIIMOHHO-00Pa30BaATEIbHBIX PECYPCOB
(http://fcior.edu.ru/);
9. IIpoekt 'ocynapcTBeHHOro MHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OO6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;
10. CmpaBouHo-MH(DOpMAMOHHBIN mopTai "Pycckuii s361k" hitp://gramota.ru/;
11. Cmyx0a TeMaTHYECKHX TOJKOBBIX cioBapeit http://www.glossary.ru/;
12.  Cnosapu u suiukioneauu http://dic.academic.ru/;
13.  OOpasoBatenbHbIid moptan "Yuebda" http://www.ucheba.com/;
14.  3axonormpoekt "O0 obpazoBanuu B Poccuiickoit @enepannn". Bornpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
ColcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(POPMAIIMOHHBIE PECYPChI
KyoI'y:
1. Cpena MOay/IbHOTO TUHAMUYECKOro ooydenus http://moodle.kubsu.ru
2. ba3za y4eOHBIX MJIaHOB, y4eOHO-METOJMYECKUX KOMILJIEKCOB, TyOIUKAIIMN 1
koHpepentmii http://mschool.kubsu.ru/
3. bubnuotexa nHpopMaMOHHBIX pecypcoB Kadeapbl HH(OPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;
4. DnextpoHHbIH apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

"
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https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
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5. DnexTpoHHbIe 00pa3oBaTeNbHBIE pecypchl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM H
TexHoyioruii B obOpazoBannu KyOI'Y u HayuHo-meroamdeckoro xypHama "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

7. Mertoauyeckue yKa3aHuUsl [Jisi OOY4YAIOIIMXCSl MO OCBOEHHIO JUCHHUILIMHBI
(MomyJisi).

Cornacno yueOHOMY miaHy aucuMIUIMHbI «KommbroTepHas anredpa ¥ KpUOTOTpadus»
UTOTOBOM (pOPMOM KOHTPOJISA ABJsIETCA 3a4eT. [ cmaun 3a4eTa CTY/ICHT JOJKEH HayYHThCs Ha
1a00paTOPHBIX 3aHATHUSX pPeIaTh MPAKTHUYECKUE 3a/IaHUs 10 TeMaM pa3esioB 1-3, BBINOIHATH
JIOMAaITHKE 3a1aHusl. TUTIBI TPAKTUYECKUX 3aJaHUI Ha 3a4eT COOTBETCTBYIOT 3aaHusIM. TaKkxke Ha
3a4eTe CTYJIEHTaM MpeiaraloTcs U TEOPETUUECKUE 3aJJaHus, COCTOSAIIME B MTUCbMEHHOM OTBETE
Ha OJWH M3 BOIPOCOB. KOMMYECTBO MPAKTUYECKUX U TCOPETUUYCCKUX 3aJaHMH 3aBUCUT OT
AKTUBHOCTH U PE3YyJIbTaTUBHOCTH PaOOTHI CTY/ICHTA B TEUCHHUE CEMECTpa.

Baxneimmm 3TamoM Kypca SBISIETCS CaMOCTOSITENbHas padoTa MO AUCITUIUIMHE
(MoLymI0).

JIy1sl MOJATOTOBKH K OTBETaM Ha TEOPETUYECKHE BOIIPOCHI B X0/I¢ KOHTPOJIBHBIX pa0dOT U Ha
3a4eTe CTYAEHTaM JIOCTATOYHO HCIOJb30BaTh MaTepual JEKIUH. Bech 3TOT TeopeTuyecKuil
MaTepual COACPKHUTCS B YICOHBIX TTOCOOUSX M3 CIIMCKAa OCHOBHOMW JiTeparypbl. [{ist u3ydeHus
TEOPETHYECKOr0 Marepuaia, HeOOXOAMMOro IS MOJATOTOBKH pedepaTUBHOTO JIOKIaaa, KpoMe
OCHOBHBIX UCTOYHHUKOB JINTEPATYPHI BO3MOXKHO HCITOJIb30BAHUE JOTOJIHUTEIBHBIX HCTOYHUKOB U
WutepHer-pecypca. B crmyuae 3aTpyaHeHui, BO3HHMKAIOIIUX Yy CTYJIEGHTOB B Ipoliecce
CaMOCTOSITEJIbBHOTO H3y4Y€HUs TEOPHH, IPENOJaBaTelib pPa3bsCHIECT CIOKHBIE MOMEHTHI Ha
KOHCYJIbTAIIHSIX.

8. IlepeyeHbr MH(POPMALHOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOIO Mpouecca Mo AMCHUIIHHE (MOAYJII0).

8.1 IlepeueHb HHPOPMATMOHHBIX TEXHOJIOTHIA.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPaAMMHOI0 00ecneYeHHusl.

d) nmepeYeHb JULEH3MOHHOI0 MPOTPAMMHOI0 00eceYeHH s

Yueonbiii | [Ipousso- JIMIeH3MOHHBbI Hara
Ne HaumenoBanue 3aKJII0YEHHUS
rojg ANTENb J0TOBOP
J0TOBOpa
No73-AD®D/223-D3/2018
Microsoft Windows | Cornamenue Microsoft
1 2018-2019 | Microsoft 8, 10 ESS 72569510 XX.11.2018
No73-AD®D/223-D3/2018
Microsoft Office Cornamrenne Microsoft
2 2018-2019 | Microsoft Professional Plus ESS 72569510 XX.11.2018
Microsoft Office No73-AD®dD/223-D3/2018
365 Professional Cornamrenne Microsoft
3 2018-2019 | Microsoft Plus ESS 72569510 XX.11.2018
Ne77-ADD/223-D3/2017
Cormnamrenne Microsoft
4 2017-2018 | Microsoft Windows 8, 10 ESS 72569510 03.11.2017
Ne77-ADD/223-D3/2017
Microsoft Office Cornamenue Microsoft
5 2017-2018 | Microsoft Professional Plus ESS 72569510 03.11.2017
Ne77-AD®D/223-D3/2017
Cormnamrenne Microsoft
6 2017-2018 | Microsoft Microsoft Visio ESS 72569510 03.11.2017
HoBrie
oOnadHbIe MoiitO¢duc YactHOE
7 2018-2019 | rexHosoruu Oo0J1ako Ne02-en/223-3/2018 29.01.2018



http://icdau.kubsu.ru/

Hossie
obOmayHbIe MoitOduc
8 2018-2019 | rexHomoruu CrannapTHBIHA Ne02-e11/223-93/2018 29.01.2018
WolframRe
9 2018-2019 | search Mathematica
10 | 2017-2018 | COMSOL COMSOL Ne51-ADD/223-2017 17.07.2017
LiveLink for
11 | 2017-2018 | COMSOL MATLAB Ne51-ADD/223-2017 17.07.2017
12 | 2017-2018 | StatSoft Statistica Ne74-ADD/44-D3/2017 05.12.2017
13 | 2016-2017 | MapleSoft Maple 18 Nel127-AD®D/2014 29.07.2014
14 | 2016-2017 | ABBYY FineReader 12 Nel27-ADD/2014 29.07.2014
Embarcader
15 | 2016-2017 | o RAD Studio XE6 Nel27-AD®/2015 30.07.2014
CoreIDRAW
16 | 2016-2017 | Corel Graphics Suite X7 Nel27-ADD/2015 30.07.2014
17 | 2016-2017 | ABBYY PDF Transformer+ Nel127-ADD/2014 29.07.2014
PROMT
18 | 2016-2017 Professional 9.5 Nel27-ADD/2014 29.07.2014
MATLAB Wavelet
19 | 2016-2017 | Mathworks Toolbox Nel27-ADD/2014 29.07.2014
Simulink, Signal
20 | 2016-2017 | Mathworks | Processing Toolbox Nel27-AD®D/2014 29.07.2014
B) Ilepedyennb cB00OOHO pACTIPOCTPAHSIEMOT0 MPOTPAMMHOI0 O0ecredeHust
Ne Ilepeyens cBOOOAHO PaCHPOCTPAHIEMOr0 NPOrPpaMMHOro obecneyeHust
1. ITaker komnbproTepHOH anredbpel Sage 8.3. OdunuanpHbli cailT http://sagemath.org/
2. [Taker xommbroTepHOil anredbpel Gap4r9p3. Odunmanvueii caiit http://www.gap-
system.org/
3. ITaker xommbroTepHoit  anre6pst  PARI/GT  2.11. OduuunanbHelii  caliT
http://pari.math.u-bordeaux.fr/
4. bubnuoreka st paboTel ¢ OonpMMu neiabiMu yncaamu GMP 6.1.2. O¢punmanbHbiit
caift https://gmplib.org/
5. S3p1k mporpammupoBanus Python. Odunuanbslii cailT https://www.python.org/
6. SA3pik nporpammupoBanus Julia. OgunmaneHeiii cailT http://julialang.org/
7. SI3pik mporpammupoBanust Cython. Odunmanehsiii caiit http://cython.org/
8. Komnunstop PyPy, ontumusupyrommit kox Python u Cython. Odunmanbssliit caift
http://pypy.org/
9. Python B obnake, uHTerpupoBaHHas cpena paspaboTku Anaconda. OdunuanbHbIN
caift https://store.continuum.io/cshop/anaconda/
10. | Maremartuueckue makersl Python, mpoekr SciPy. Odunuansueiii — caift
http://www.scipy.org/
11. | Knuentckas oC Debian 9.5. OdunmanbHbII calT
https://www.debian.org/index.ru.html
12. | U3narenbckas cucrema LaTeX/MiKTeX 2.9. OdunuanbHbIi cait
http://www.miktex.org/
13. | Yrumutel PyccunoBuya https://technet.microsoft.com/ru-ru/library/bb545021.aspx
14. | Ananus 3anmmenHoctu cet Kali Linux 2018.3. https://www.kali.org/
15. | Aranms 3amumenHoctH cetr Snort 3.0. OdunmaneHeIi callT https://www.snort.org/
16. | Oducnas cucrema  Apache OpenOffice 4.1.5. OdunmuanbHpli  callT

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




8.3 IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
. http://www.pravo.gov.ru — odurranbHbIi OpTa NPaBOBOM HH(MOPMALIUH
. http://www.government.ru - uarepuer-opran I[IpaBurenascrea PO
. http://graph.document.kremlin.ru - paszaen «/{oxkymenTs» noptana [Ipesunenra Poccuun
. http://minsvyaz.ru/ru - caiir MuakomcBs3u PO

. http://www.scrf.gov.ru — caiit CoBera 6e3omacuoctu PO

. http://base.consultant.ru — caiit npaBoBoit nHpopmMaru «KoHCYIbTaHT+H»

. http://www.fstec.ru — opurmansusii caiit ®CTIOK Poccun

. Dnekrponnas oudnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

1
2
3
4
5. http://www.rsoc.ru - caiit dexepanbHoii ciryx0bl PockoMHaa30p
6
7
8
9
1

0. Dnexkrponnas oudmuoreka http://gen.lib.rus.ec/

9. MarepuajbHO-TeXHUYECKAs

0aza, HeoOXxomumasi /I  OCYLIECTBJICHUSA

00pa3oBaTe/ILHOIO NMPoLEcca Mo JUCHUIIMHE (MOAYJII0).

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI

No Bun pabor
(MOIyIns) ¥ OCHAIIEHHOCTD
1. Jleknmonnsble 3anaTUs | JIGKHIMOHHAsA ayguTOpHs, OCHAIlEHHAs IIPE3CHTAllMOHHON
TEXHUKON (IIPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM IHporpaMMHbIM obecneuenuem (I10)
IIporpammsel, JIEMOHCTpPALUU BUJIEO MaTepuaioB
(npourpsiarens «Windows Media Playery). ITporpamMmsr mist
JEMOHCTpaluu M co3manus mpesenranuii («Microsoft Power
Point»).308H
2. CemuHapckue 3ansaTHs | He npepycMoTpeHsl
3. JlaGopaTopHbie JlaGopatopusi, YKOMIUIEKTOBaHHasi  CIHENHUAIU3UPOBAHHON
3aHATUSA MeOeNpl0 M TEXHUYECKMMM CpeACTBaMM OOy4YeHHs —
KoMIbIoTepaMu ¢ peaycranoBieHHbiva GAP u Sage 320H,
4. Kypcosoe 309H
POEKTUPOBAHUE
S. I'pynmossie AynauTopus Ui TpynnoBsIx 3aHatuil 314H
(MHIUBUIYaTbHBIE)
KOHCYJIbTaIlH
6. Texymmii  KOHTposb, | AyauTopus 1js rpynnoBsIx 3ansatuil 314H
IPOMEXYTOUHAs
aTTecTanus
7. CamocrosiTenbHas Kabuner 1y camMocTOSITENbHONM  paboOThl, OCHAIEHHbBIN
pabota KOMITBIOTEPHON TEXHHKON C BO3MOXHOCTBIO MOAKIIIOYEHUS K

cetn «/HTEpHET», IMPOrpamMMoONl SKPAHHOTO YBEIWYEHUS U
00€CMEeYeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
obOpasoBarenbHyIo cpealy yauepcurera.H320




