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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. M3yueHnue 3Toil IUCHUIUIMHEI SBISIETCS BaXKHOM COCTABHON YaCThIO COBPEMEH-
HOT'O MaTeMaTU4eCKOro 00pa3oBaHus M 00pa30BaHUs B 00JaCTH KOMITBIOTEPHBIX HAYK.

1.2 3agauu M CHUILIUHEL.

3amaun ocBoeHUs AUCHUILUIMHBI «KoMITbroTepHas ainredpa u Kpuntorpadusy»: MoTydeHue
0a30BBIX TEOPETUYCCKUX U UCTOPUUYECKUX CBEJACHUI O CTPYKTYPE M aITOPUTMaX (PYHKIIHOHUPO-
BaHMsI KPUTITOAITOPUTMOB. [ [piMeHeHNE STHX 3HAHUH HA MPAKTHKE, P PACCMOTPECHHUH TTEPCIIEK-
TUB Pa3BUTHUS MATEMAaTUYECKUX M KOMITBIOTEPHBIX HAYK, MECTE M POJIM 3aIUTHl HHPOpMAINK B
CTPYKTYype MH(pOpMaTH3AIMU U MAaTEMAaTHYECKIUX METOJIOB ITOCTPOCHHUSI 3alTUIIICHHBIX HH(pOpMa-
LIMOHHBIX CHUCTEM.

N3yuenne TeopeTuueCcKX OCHOB MIPEAMETA U MMOTYyYCHUE CBEICHUN:

0 HOPMAaTUBHBIX TPEOOBAHUSX 11O AIMUHUCTPATUBHO-TIPABOBOMY PETr'yJIUPOBaHHUIO B 001a-
CTH KpuITorpaduieckoit 3ammTsl 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 KpUNTOrpaQuu B pelICHUH 3a7a4 ayTeHTU(UKAIIMH, TOCTPOCHUS CUCTEM
urudpoBoit moanucy;

0 METOJIaX KPUMITO3AIIUTHl KOMITBFOTEPHBIX CUCTEM U CETCH.

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

Juctumumna «KommbrorepHas anredpa u Kpunrorpadus» OTHOCUTCS K 4acTh, GOpMHUPY-
€MOi yJacTHUKaMH 00pa3oBaTeibHbIX oTHOIIEeHUH broka 1 "Iucuunmuasl (Moxynu)" yaeOHOTo
IUIaHa.

JlaHHast TUCIUIIIIMHA, KaK MaTeMaTUYeCcKasi OCHOBA TEOPHH 3alUIIIEHHBIX HH(OPMAIIMOH-
HBIX CHUCTEM, MpU3BaHa COAEHCTBOBATh (PyHIAMEHTAIU3alUU 00pa30BaHus, YKPEIJIEHUIO [TPaBo-
CO3HAHMS U Pa3BUTUIO CUCTEMHOIO MBIIIJIEHHS] CTYI€HTOB.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHUSs] M0 JMCHUILIUHE (MOAYJII0), CO-
OTHECEHHBIX C IVIAHUPYEMbIMHU pe3yJIbTAaTAMM OCBOCHHS 00pa30BaTe/IbHOI NPOrpaMMBbl.

W3ydeHnue naHHON yuyeOHON AUCIMILTUHBI HANIPaBIeHO Ha (POPMUPOBAHHE Yy O0YUAIOIIUXCS TTPO-
deccuonanpHbix KommereHmi (1K)
Pe3ynbrarhl 00y4eHus MO AUCHUTIIIMHE
(3Haet, ymeer, BlajeeT
(HaBBIKM U/WUJTU OTIBIT JESTEIILHOCTH))

KOI[ 1 HAMMCHOBAHUC MHAMWKA-
Topa* JOCTHIXCHHUA KOMIICTCHIINHN

IIK-1 CniocobeH pemiaTh akTyajabHbIE U B
TEMATUKU

a)XHbIE 33124 PyHIAMEHTAJIBbHON U MPUKIIAIHON Ma-

I1K-1.1 3HaeT OCHOBHBIE IOHATHS, HIEH
¥ MeTOJbl (PYHITaMEHTAIBHBIX MaTeMa-
THYECKUX TUCIMILINH JUIs peleHus Oa-
30BBIX 32144

[1K-1.2 Ymeer nepenaBaTh pe3yabTaThl
MIPOBE/ICHHBIX TEOPETHYECKUX W TIPH-
KJIQJHBIX HMCCIIEIOBAaHUH B BHUJAE KOH-
KPETHBIX TPEJMETHBIX PEKOMEH/IaIlni B
TEpPMUHAX MPeAMETHON 00JIaCTH

3HaTh: O KOMIBIOTEPHOU peanu3anuu HHPOp-Malm-
OHHEIX 00BEKTOB.

CBs131 KOMITBIOTEPHOM anreOpbl U YUCICHHOTO aHa-
JA3a

Ymetb: [IpuMeHSITh OCHOBHBIE MATEMATHUYECKUE Me-
TOJIbI, UCTIOIH3YEMbIC B aHAIIN3€ TUTIOBBIX aJITOPHUT-
MOB

Bimagers HaBBIKAMH: HCHOJIB30BAHUS OMOIMOTEKH
JITOPUTMOB M MAKETOB PaCIIUPEHNS;




KOI[ 1 HAUMCHOBAHUEC MHAMWKA-
TOpEl’l< JOCTHIXXCHHA KOMIICTCHIINHN

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

[1K-1.4 MmeeT HaBBIKM peLIEHMs] MaTe-
MaTHYECKUX 3a/1a4, COOTBETCTBYIOIUX
KBaJM(HUKAIMK, BO3HHUKAIOIIUX IPH
IIPOBE/ICHUN HAYUHBIX M NPHUKIATHBIX
UCCIICI0BAHUI

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

IK-4 CriocobeH pa3padaThiBaTh MPOrpaMMHOE 00ECTICUCHHUE ISl PELICHUS TPUKIIaTHBIX 3a/1a4
B chepe npodeccHOHATBHON AeITeTbHOCTH

IIK-4.1 MiMeeT HaBBIKA HCHOJIL30BAHUS
COBPEMEHHBIX SI3BIKOB MPOTPAMMHPOBA-
HUS JUIS Pa3pabOTKH IPOrpaMMHOTrO
obecrneueHuUs

[1K-4.4 OpueHTHpyeTCcs B COBPEMEHHBIX
QITOPUTMaX KOMIBIOTEPHOH MareMa-
THKH M KIMEET MPAKTUYCCKHUI OIBIT pa3-
pabOTKH IPOrpaMMHBIX MOJYJICH Ha OC-
HOBE MaTEMATHYECKUX MOJEIeH

3HaTh: O KOMIBIOTEPHON peain3anuu HHGOpPMAIIH-
OHHBIX 00BEKTOB. CBS3U KOMIIBIOTEPHOH anreopsl U
YUCJIEHHOr0 aHajau3a. 00 3Tanax pa3BUTHUS KPHUIITO-
rpa¢uu;

0 BUJaX HHPOpMALIUK, NTOJIeKaleH 1 (POBaAHUIO;
0 KJIacCHU(HKAIMK MH(PPOB; O METOJAX KPUITOTPa-
(duyeckoro CUHTE3a M aHalu3a; O NPUMEHEHUSX
KpUnrorpadguu B pemieHu  3aa49 ayTeHTU(UKAIIH,
HOCTPOCHMSI CUCTEM LIU(PPOBOI MOAMUCH;

YmMmets: Onpenensars CTpyKTypbl JaHHBIX B KOMITbIO-
TEpHOM anredpe. UCIOIb30BATh TEXHUKY CUMBOJIb-
HBIX BBIYHCIICHUHN. TpeOOBaHUs K mM(pam U OCHOB-
HbI€ XapaKTEPUCTUKH IU(PPOB; IPUHIUIIBI IOCTPO-
CHHS COBPEMEHHBIX IU(PCUCTEM.

Brnaners: knaccupukanuu cucteM KOMIIbIOTEPHOM
anredpbl; OpUEHTUPOBATHCS B TUIIOBBIX apXUTEKTY-
pax BBIYHUCIMTENBHBIX MPOLECCOB; MCIIOJIb30BAaHUS
OMOIMOTEKH aJITOPUTMOB U MAKETOB PACHIMPEHUS;
KpUnTorpagpuueckoi TepMHUHOIOTHEN

2. CTpyKTYpa M coAepKaHue M CIHIIIMHBI.
2.1 PacnipeaesieHne TPY10EMKOCTH AUCUMILIMHBI IO BUAaM padoT.
O6mas TpyA0EMKOCTh IUCHHUIUINHBI cocTaBisieT 4 3a4. efl. (144 vaca), ux pacnpeneneHue

10 BHJIaM paboT MPeICTaBICHO B TaOIUIIE.

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (uacer)
5
KonTakTHas padora, B TOM 4ncIe:
AyIuTOpHBIE 3aHATHS (BCEro): 52 52
3aHATHS IEKIMOHHOTO THIA 18 18 - - -
JlaGopaTopHble 3aHATHUS 34 34 - - -
3aHATUS CEMUHAPCKOTO THUTIA (CEMHHAPHI, TPaKTHYE-
CKHUE 3aHSTH) i i i
HNnas koHTakTHas padora:
KonTtposns camocrositensHoit paboTs! (KCP) 6 6
[Tpomesxyrounas arrecranus (MIKP) 0,3 0,3
CamocTosiTeIbHAs1 paboTa, B TOM YHcIe: 50 50
ITpopaboTka yuebHOro (TEOpEeTUYECKOro) MaTepuana 18 18 - - -




BrimonnHeHne HHIMBUIYaIbHBIX 33JaHH (TIOATOTOBKA 10 10 i i i
COOOIICHUH, Tpe3eHTaLnH)
Pedepar 10 10 - - -
IToaroroBka K TEKylemMy KOHTPOJIIO 12 12 - - -
KoHnTpoJnb:
[ToaroroBka K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh gac. 144 144 - - -
B TOM 4YHCJIle KOHTAKTHAsA 583 | 583
pabora
3a4. e[ 4 4

2.2 CTpyKTypa QM CHUIUINHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTAHBL.
Pa3zzesnpl TUCHUIUTUHBI, H3y4aembie B 5 cemectpe (ounas ghopma)

KonnuecTBo yacos
Ne HaumeHoBaHMe pa3/ieoB AymTopHas Bucayuurop-
Bcero pabora Has pabora
JI 113 JIP CPC

1 2 3 4 5 6 7

1 [lonsTre o kKomMmbIOTEpHOM anredpe. [lakeTbr KOM- 22 4 8 10
BIOTEpHOH anreOpsl. [lakeTsl Ha OTKPBITOM KOJIe.
CTpyKTypbl TJaHHBIX B KOMITBIOTEPHOH anredpe.

2 N 22 4 8 10
TexHnKa CUMBOJIBHBIX BBIUMCICHUI.

3 Monenu mudpos. biiounsie u moToyHbIE MHAGPHL. 29 4 3 10
IloHsiTHE KPUNITOCUCTEMBI.
[orounsie mudper. CHHPOHU3UPOBAHHBIE U CAMO-

4 36 6 10 20
cuHXpoHm3ytomuecs. HagexHocTs mudpos.
Hmozo no pazoenam oucyuniunol. 102 18 34 50
KonTtpons camocrosrensHoi padbots (KCP) 6
IIpomexxyrounas arrecranus (MKP) 0,3
IToaroToBKa K TEKyIIeMy KOHTPOITIO 35,7
OO0mast TPyAOEMKOCTb 110 TUCTIATUTHHE 144

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemuHapsl, JIP — nabopaTopHsie 3aHs-
tusi, CPC — camocrosiTensHas paboTa CTyJeHTa

2.3 Copaep:xanue pa3/iei0B JUCHUILINHBI:
2.3.1 3ausaTHuda JeKINOHHOT0 THUIIA.

Ho¥t anreOpe. [TakeTs

[TakeTsl Ha OTKPBITOM
KOJE.

KOMITBIOTEPHOMN anreopsl.

(Dopma Te-
HanmenoBanue
Ne Conepxanue pasaena KYLLIEro
pasnena
KOHTPOJIA
1 2 3 4
1 |ITonsitre o kommbioTep- |KoMmmbroTepHas anredpa v YMCIeHHbBIH aHanmm3. Tod- P

Has, [IeJIOUMCIICHHAs U TOJIMHOMMAaJIbHAs apudme-
TUKH. CHCTEMBI KOMITBIOTEPHOM anreopsl. OyHKITNO-
HallbHOE HazHaueHue. Tun apxutekrypsl. CpeacTBa
peanuzauuu. O6nacts npuMeHeHus. IHTerpansHbie
OILICHKH KauecTBa. [lakeThl KOMIIBbIOTEpHON anredopbl
Maple 2017, PARI/GT 2.9, GAP4r8p8, Sage 8.1. O6-
30p UX BO3MOKHOCTEH U cpaBHEHUE (QYHKI[MOHATIA.
Pacmmpenue cocraBa BCTPOCHHBIX U IPOTPaMMHUpYe-
MBIX THUIIOB MaTeMaTH4ecKuXx o0bekToB. MHTerpanus




CKA ¢ apyrumu KOMIbIOTEPHBIMU CUCTEMAMHU. Y HU-
¢dukamys 1 00beKTHAsI OpHEHTAIMsI HHTepdeiica
noJb3oBarens. [IporpaMMupoBaHue CHMBOJIBHBIX BbI-
YUCJIEHUW MPOU3BOJIBHOM CI0KHOCTH. Y CKOPEHHE pa-
6otel CKA.

CTpyKTypHl JaHHBIX B
KOMIThIOTEPHOM anreope.
TexHHKa CHMBOJIBHBIX
BBIUKCIICHHI.

basossie cTpykrypsl qanHbix B Sage Crucku (list), P
nuHaMuueckue maccuBsbl. [lepeuncnenus (tuples).
CiioBapp M acconnaTuBHbI MaccuB (dictionary).
Oynkiuu u OyHKIuy s3p1ka Python. YciaoBHbie ome-
paTopbl, IIUKJIbl, CAMBOJIbHBIE BhIpAXKEHHUSI, airedpau-
YeCcKHe CTPYKTYpPbI, MAaTPUIIbI, BEKTOPHBIE IPOCTPaH-
ctBa. CtpykTypsl nanubeix B GAP. KoHcraHTs! 1 orie-
paropsl, [lepemenHble U npucBanBanusi, OyHKIUU,
Crmcku, TOXIECTBEHHOCTh M PABEHCTBO CITHCKOB,
MmuoxectBa, BekTopsl 1 MaTpuilsl, 3anucu, Apudme-
TUYeCcKue nporpeccuu, Vcrnonp30BaHue IUKIIOB.

Mopenu mudpos. biaou-
HBIE€ U TIOTOYHBIE MHUDPHL
[lonsiTue Kpunrocu-
CTEMBI.

Pyunsbie u MammnHbIe mmdpsl. KirtoueBast cucrema C
mmdpa. OcHoBHbIE TpeboBanus K mudppam. Pazno-
BUHOCTH IMIM(POB MEPECTAHOBKU: MapIIPYTHBIC,
BEPTUKAJIbHBIC IEPECTAHOBKH, PEIICTKH U JIaOU-
punThl. Kpunroananus mudpos nepectranoBku. OgHO
anaBUTHBIC ¥ MHOTOAJI(AaBUTHBIC 3aMEHBI. Borpocs!
KpUINITOAHATN3a MPOCTeHIuX mudpoB 3amMmeHbl. CTaH-
JAPTHBIC aJITOPUTMBI KPHIITOTPAUICCKON 3aITUTHI
JAHHBIX.

[Totounsle mudper. Cun-
POHU3HUPOBAHHBIE U CAMO-
CHHXPOHHU3YIOIIHECS.
Hanexuocts mmdpos.

TabGnuuHoe 1 MoyIbHOE TaMMupoBanue. Cirydaii- P
HbIE U MICEeBAOCTyUYaliHble TaMMbl. Kpunrorpammsl,
IIOJIyYEHHBIE IIPU IOBTOPHOM MCIIOJIb30BAHUU KIIHOYA.
AHanu3 KpUOTorpamm, NoJy4eHHbIX IPUMEHEHUEM
HEPaBHOBEPOSTHOM raMMbl. Kpunrorpadudeckas
cTolikocTh M @poB. HeHanekHOCTh KiIr04eid U co00-
niennii. CoBepineHHbIe UL XapaKkTepHu3aius co-
BEPILIEHHBIX MHU(PPOB C MUHUMATBHBIM YHCIIOM KITIO-
yel. be3yclnoBHO CTOMKHUE U BBIYMCIUTEIBHO CTOMKUE

I (PBI.

2.3.3 JlaGopaTopHbIe 3aHATHSI.

HanmenoBanwme mabopaTopHbIX paboT

®dopma TeKy-
1IEr0 KOHTPOJIS

3 4

WHTerpanbHbie OIICHKH KadecTBa. [1akeThl KOMIbIOTEpHOU anreopbl Ma- P
ple 2017, PARI/GT 2.9, GAP4r8p8, Sage 8.1. O630p ux BO3MOXHOCTEH U
cpaBHeHHUE (DyHKITHOHAIA.




2 |Pacummpenue coctaBa BCTPOCHHBIX U IPOTPAMMHUPYEMBIX TUIIOB MaTeMa- P
tuueckux oowvexToB. MaTerpamus CKA ¢ qpyrumMu KOMIOBIOTEPHBIMU CH-
cTreMaMu. YHUUKAIMS 1 00bEKTHAsI OpHEHTAIMA HHTepdeiica moap30Ba-
TeIs

3 |basoBsie cTpykTyphl qaHHbIX B Sage Crucku (list), tunamuyeckue mac- C)
cuBbl. [lepeuncnenus (tuples). CioBapb MM acCOMATHBHBIN MAaCCHB
(dictionary). ®ynknuu u Oyakun s3eika Python.

4 |Ctpyxtypsl nanubix B GAP. Koncrantsl u oneparopsl, [lepemennsie u P
npucBauBanusi, @yHkiuu, Crucku, ToXIECTBEHHOCTh U PaBEHCTBO CIIHC-
KoB, MHOXecTBa, BekTopsl 1 MaTpulibl, 3anucu, ApudMeTniecKue mpo-
rpeccuy, VMcnosnb30BaHue HUKIIOB.

S5 |Pyunsie u MmamunHbie mmdpsl. KitoueBas cucrema mudpa. OcHOBHBIE P
TpeboBaHus K mudpam. PazHoBuAHOCTH MIU(GPOB MEPECTAHOBKU: MapIlI-
pYTHBIE, BEPTUKAJIbHBIC IEPECTAHOBKHU, PEIIETKU U JIAOUPUHTHI.

6 |Kpunroananmus mmdpos nepectanoBku. OHO andaBUTHBIE M MHOTOAT(a- 6]
BUTHBIE 3aMEHBI. Bompockl kpunToaHanu3sa npocreimux mmdpos 3a-
MEHBI.

7 |TabnmuHoe 1 MOAY/IbHOE TaMMupoBanue. CiydaiiHble U TICEBAOCITyYaii- P

HBbIC TaMMBI. KpI/IHTOFpaMMBI, IMOJIYYCHHBIC TP TOBTOPHOM HMCITIOJIB30Ba-
HHMH KJIIoua. AHAIIN3 KpuIiTorpamm, NOJTY4YCHHBIX IPUMCHCHUEM HEPABHO-
BepOﬂTHOﬁ IaMMBI.

8 |Kpunrorpaduueckas cToOUKocTh Mm(ppoB. HeHaae)KHOCTh KITFOUEH U CO- P
OOLIeHMI.

3amura naboparopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), acce (3), kon-
nokBuyM (K), rectupoanue (T).

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSTeIbHOH pPadoThl
00y4YarOIIUXCS M0 JUCHHUILIMHE (MOYJIIO)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUTUIUHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

1 2 3

1 | IToaroroBka pedepaToB (MeTOIMYECKHE yKa3aHUs 10 BBINOJIHEHUIO CAMOCTOATENIBHOH paboThI
Y Hay4HBIX COOOIIEHHI |00y4arolmXcs. YTBEpK/ICHbI Ha 3acefannn CoBera axyibrera MaTe-
MaTHKH 1 KoMIbloTepHbIX Hayk @T'BOY BO «KyOI'Y». [IpoTokon Ne
5 ot 05 mas 2022 1.

2 |CaMmocrosiTenbHOE OCBO-|MeTonnueckne yKa3aHWs IO BBITIOJHEHHIO JIaOOpPaTOPHBIX paboT.
EHHE TEOPUH VYTBepxkaensl Ha 3acenannu CoBera (aKyIbTeTa MATEMATHKH U KOMITb-
torepHbIx Hayk @I'BOY BO «Ky6I'Y». IIpotokon Ne 5 ot 05 mast 2022
T.

3 |Pemenue 3anau Metoaudeckue yka3aHHUS IO BBITOJTHEHUIO CAaMOCTOSTEIIFHOM PabOThI
oOyuaromuxcsi. Y TBepkJIeHbI Ha 3acenanun CoBera (akynbTeTa Marte-
MaTuky 1 KoMrbioTepHbIX Hayk @T'BOY BO «Ky6I'V». IIpotokom Ne
5 ot 05 mas 2022 r.




4 |Pemenue 3amau MeTtoandeckre yKazaHUsl M0 BBIIIOJHEHUIO CAMOCTOSITENBHOW PabOThI
oOydaromuxcs. YTBepkIeHbI Ha 3acenannu CoBera (akyspTeTa MaTe-
MaTHKH 1 KoMIbloTepHbIX Hayk @T'BOY BO «KyOI'Y». [IpoTokon Ne
5 ot 05 mas 2022 1.

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

JList i1l ¢ HapyIIEeHUSIMH 3PEHUSL:

— B Mie4yaTHOU (hopMe ¢ yBETMYCHHBIM IIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHo hopme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JList i1 ¢ HapyHIEeHUsIMH ONIOPHO-/IBUTATEIBHOTO anmnapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

AKTUBHBIC ¥ UHTCPAKTUBHBIE (DOPMBI, JICKIIUU, KOHTPOJIbHBIC paOOTHI, peepaTHUBHBIC 10-
KJ1a/161 (TI0O HEKOTOPBIM TEMaM B BHJIC IIPE3CHTAIINH) U 3a4eT. B TedeHne ceMecTpa CTYIACHTHI pe-
HIAOT 33/1a4M, yKa3aHHbIC MIPEoIaBaTelieM, K KaXIoMy J1JabopaTopHOMY 3aHsATHIO. Kaxiblii cTy-
JICHT TOTOBUT PeepaTUBHBINA JOKJIA]] TI0 OJHOHM M3 HIKE HAYYHBIX TEM. 3a4eT BBICTABIISETCS T10-
CJIC BBINIOJIHEHHSI OTPEICICHHOTO KOJIMYeCTBa (MPAKTHYECKUX U TCOPETUUCCKUX) 3aJaHUN KOH-
TPOJBHBIX PabOT M oTUYEeTa IO pedepaTHBHOMY JOKIaAy. B ciiydae HEBBITIOJHEHUSI KAKOTO-TO U3
NPUBEICHHBIX TPEOOBAHUH, CTYACHTY JUISl CIa4M 3a4eTa MPeIaratoTcs Mo YCMOTPEHHIO TPEero-
JaBaTEIIs HEKOTOPBIC TIPAKTHYCCKHUE U TCOPETUICCKUE 3aJaHUS, TI0TOOHBIC TIPEIOKCHHBIM HUXKE.

K 00pa3oBaTebHbIM TEXHOJIOTUSM TAK)KE OTHOCSATCS HHTEPAKTUBHBIC METOIbI O0YUCHUSI.
HHTepakTHBHOCTD TIOJIaYM MaTepuaja o auciuiuinae «KoMmerorepHas anredpa u KpUIITOTpa-
¢bus» npeanonaraeT He TOJIbKO B3aUMOACHCTBUS BHJIa «IIPEMOIaBaTEeNb - CTYACHT» U «CTYACHT -
MPEToAaBaTelb», HO M «CTYACHT - CTyJIEHT». Bce 3TH BUIBI B3aMMOJICHCTBHUS XOPOIIIO JOCTUTA-
I0TCS TIPU U3TI0KEHUU MaTepuana Ha 3aHSATUSAX B XOJe JUCKYCCUM, a TakKe Ha J1abopaTOPHBIX
3aHATHSIX B XOJIE U3JIOKEHUS CTYACHTaMU pedepaTUBHBIX JOKIAI0B (BO3MOKHO B BUJC TIPE3CH-
Talum).

4. OneHo4YHbIe CPeACTBA JIsl TEKYIIEro KOHTPOJIsSl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTalmu.

O1ieHOuHBIE CpeICTBA NMPEIHA3HAYEHBI JUIs KOHTPOJISI U OLIEHKH 00pa30BaTeNbHbIX 10CTHU-
KEHUI 00yJarommxcsi, OCBOMBIIMX IporpaMMy yueOHoM nuciumuinibl «KomnelorepHas anredpa
U KpUnrTorpagpus».

CTpyKTYypa OlIeHOYHBIX CPeIACTB JJIsl TeKYlleil ¥ NPOMEe:KYTOUHOM aTTecTAlMI

Kox n HanmeHOBaHUE WH- HanmeHoBaHME OIEHOYHOTO CPeNICTBA
Ne Pesynprarel 00ydeHus
JIUKaTopa . IIpomexxyTouHas
n/m (B cooTBeTcTBUH C 1I. 1.4) Texymmii KOHTPOIJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
UIIK-1.1 3naer ocHOB- | 3HaTh: O KOMIBIOTEPHOH pea- | Jlokman Bomnpockr k 3k-
HBIC MTOHSTHS, UACH U M€- | NM3alMi  MH()OPMaMOHHBIX 3aMeHy
TOAbBI (byH)IaMeHTaHBHBIX 00BEKTOB.
1 MaTeMaTHYECKUX JHCIH-
IUTHH JUTs petienust 6a30- | CBsI3M  KOMITBIOTEPHOW ~ ajl- | KOHTpOJIbHAs paboTa Bomnpocs! k 3k-
BBIX 3a/1a4 reOpBl ¥ YHCIICHHOTO aHaIN3a 3aMEHY




HUIIK-1.2 Ymeer nepena-
BaTh PE3yNbTAThl MPOBE-
JCHHBIX TEOPETUIECKUX U
MIPUKIIAHBIX HCCIIENOBa-
HUIl B BHJE KOHKPETHBIX
MIPEIMETHBIX peKOMEHIA-
LUHA B TEpPMHHAX Mpel-
METHOH o0acTu
WIIK-1.4 MmeeT HaBBIKH
peuieHus ~— MaTemaThue-
CKHX 3aJ]a4, COOTBETCTBY-
IONMX  KBaJTU(UKAIIWH,
BO3HUKAIOMIMX TPH TMPO-
BEJICHUW HAYYHBIX U TIPHU-
KJIaJHBIX UCCJIEJOBAaHUN

VYmers: [IpUMEHSTH OCHOB-
HBIE MaTEMaTHYeCKHE Me-
TOJIbl, UCIONb3yeMble B aHa-
JIN3€ TUIOBBIX aITOPUTMOB

Joxman

Bomnpocs! k 3k-
3aMeHy

[IK-4.1 Hmeer HaBBIKH
UCTIONB30BAaHUA  COBpE-
MCHHBIX SI3BIKOB  IIPO-
TpaMMHUPOBAHUSA [UIS Pa3-
pabOTKH TMPOTrPaMMHOTO
obecrieueHust

I1K-4.4 Opuentupyercs B
COBPEMEHHBIX ~ aJITOPUT-
Max KOMIIBIOTEpHOM Ma-
TEMAaTHUKH U MUMEET MpaK-
TUYECKHH OIBIT paspa-
0OTKM IPOrpaMMHBIX MO-
Iyneil Ha OCHOBE MaTeMa-
THYECKHUX MOJEIeH

3Hate: O KOMIBIOTEPHOIT pea-
NH3alMd  MHPOPMALOHHBIX
00beKkTOB. CBf3M KOMIIBIO-
TEpHOU anreOpsl M YHCIICH-
HOTO aHaJM3a. 00 Tanax pas-
BUTHSI KpUNTOrpadumu;

0 BUaX HHPOPMAIIUH, TTOJIC-
xamed — mudpoBaHHIO; O
KimaccuuKauu muppos; o
MeToJax  Kpumrorpaduue-
CKOTO CHHTE3a M aHaJIH3a; O
NPUMEHEHHAX KpUITOrpapuu
B PCLICHUH 33124 ayTCHTU(H-
KaliK, HOCTPOCHUSI CHCTEM
(POBOI TTOIIIHCH;

Jloxnan, KOHTpoJbHAs pa-
60Ta

Bomnpocs! k 3k-
3aMeHy

VYmers: Omnpenensits CTPyK-
TYpBI JQHHBIX B KOMIIBIOTE-
HOIl anrebpe. HCIONB30BAThH
TEXHUKY CUMBOJIBHBIX BBI-
YHUCIICHUH. TpeOOBaHUA K
mudpaM 1 OCHOBHBIE Xapak-
TEPUCTUKH MIH(PPOB; IPUH-
LUITBI TIOCTPOCHUS COBPEMEH-
HBIX OIHPPCUCTEM.

Joxmnazg

Bompocs! k 3k-
3aMeHy

Brnaners: xiaccudukanum cu-
CTEM  KOMIIBIOTEPHOI
reOpbl; OPHEHTHPOBATHCS B
THIIOBBIX apXWUTEKTypax BbI-
YHUCIUTENBHBIX  POLECCOB;
UCTIOJIB30BaHUS OMOIMOTEKN
AITOPUTMOB M TIAKETOB pac-
LIMpEeHHs; Kpunrorpagpuye-
CKOM TepMUHONIOTUER

all-

Joxman

Bompocs! k 3k-
3aMeHy

4.1 ®oHA OLIEHOYHBIX CPEICTB /IS MPOBeIeHNs TEKYIIEro KOHTPOJIA.

Crnrcok TeopeTHYeCcKUX BOMPOCOB (17151 MOJTOTOBKHU K SK3aMEHY)
KoncranTs! u oneparopsl B GAP u Sage.
[lepemeHHbIe U TPUCBAaUBAHUSI.

DyHKIHUH.

Crnucku - TOXAECTBEHHOCTh U PABEHCTBO CITMCKOB.
MHoxecTBa, BEKTOpBI U MaTpHULIBL.

3amucu.




20.
21.
22.
23.
24,
. [Taponu u Ki1r0un, OpraHU3anus XpaHeHus KIrouei.

CoNoOA~WNE

e e o ol
OabdhwWNDE O

©WooN R WNRE

Hcnonp30BaHue NUKIOB.
AJITOPUTM TMOTOJTHEHHUS.
Teopema Knyra — bennukca.

. 3a1uTa NepcoHalIbHbIX JaHHbIX.

. Ucropus xpunrorpaduu; xnaccuueckue mudpol, Upsl raMMUPOBAHHSL.

. IIpuHIMNIBI TOCTpOEHUs KpUnTorpadpu4ecKrux aaropuTMOB.

. Paznuume Mex 1y mporpaMMHBIMU U allllapaTHBIMU pean3alusiMi MugpoB.
. Oynknusa Ditnepa u Mebuyca.

. I'pynmbsl 0OpaTHUMBIX 3JIEMEHTOB B KOJIbIIAX.

. CTpykTypa MyJIbTHILNIMKATUBHOM I'PYIIIbI KOJIbIA BHIYETOB.

. OGpaTtuMbI€ 371E€MEHTHI.

. IIpuMUTHBHBIE JIEMEHTBI.

OCcoOEHHOCTH MCTIOIb30BAHMSI BEIYMCIUTEIBHON TEXHUKU B KPUIITOTpa(u BOIIPOCHI Op-

raHU3alM1 CeTeH 3aCeKPEeUYeHHOH CBA3M.

Kpunrorpaduueckue xem-QpyHKInu.

DNeKTpOHHAas MOAMHUCH.

Kpunrorpaduueckue mpoTOKOIIbI.

[Tpeamer u 3a1a4u MPOrpaMMHO-AMNIIAPATHOHN 3aIUTHl HH)OpMALIUH.
Wnentudukamnys cyobeKTa, HOHATHE TPOTOKOIA UACHTU(DHUKAIIHH.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)

OcBoenue nporeccoB 3amudpoBanus U paclIuppoBaHus AJIs IPOCTEHIINX MH(PPOB.
CBolicTBa IPOCTEHIIUX MHUGPOB.

PacueT MOIHOCTH KJIFOUEBOM CUCTEMBI PA3JIMYHbIX MIHU(POB.

OrneHka pacCTOSIHUSL €IMHCTBEHHOCTH JIJIS IPOCTEHITNX MIH(POB.

Kpunroananus mudpa Buxenepa.

Pacuer xapakTepucTuk MeToa nepedopa KiroueH.

Bbruucnenme xapakTepUCTHK IBOMYHBIX (YHKIUI.

Ananu3 cxembl DES nipu HeGob1IOM YKcIie UTepauil.

Beruucnenue xapakTepucTHK TaTYNKOB IICEBOCTYYalHBIX YUCEIT.

. IlpuMeHeHne TeCTOB Ha MPOCTOTY LENbIX YUCEIL.

. 3ydenne cBoiicts anropurma RSA.

. AHaJIM3 HEKOTOPBIX AITOPUTMOB BBIPAOOTKH X31I-(YHKITHI.
. MeTo/ibl U cpeicTBa XpaHEHUs KIII0OUeBOW HHPOPMALUU

. IIporoxone! ayrentuduxanuu PAP u CHAP.

. Cucrema ayrentudukanum u aBropusanuu Kerberos.

4.2 ®oHA OLICHOYHBIX CPEACTB IS MPOBEICHUS MPOMEKYTOYHOH ATTECTALMH.
CnucoK THIOBBIX AJITOPUTMOB (JIJIsl CAMOCTOSITEIILHBIX U JTA0OPATOPHBIX 3aHSTHIN)
[Ipumenenus u pa3paboTKH MU(POBATBHBIX CPEJCTB.
[IpuMeHeHus1 3IEKTPOHHOM MOITUCH.
Kpunrorpaduueckue MmeTo 1l obecriedeHus: HHPOpMaIlMOHHOM 0€3011acHOCTH.
AJTOpUTMBI POBEPKH HA IPOCTOTY.
DIUNTHYECKUE KPUBBIE Ha/l KOHEYHBIMU MOJISIMHU
ANropUTMBI BBIYMCIIEHNS B KOHEYHBIX MTOJISIX.
DneKTpOoHHas NOAIUCH N0 cXeMe Db ['amans.
DneKTpoHHas TOAMUCH Ha OCHOBEe RSA.
CriyuaiiHble U TICEBIOCITYYaliHbIE TAMMBI.

10 Peructpsl casura ¢ o6paTHOi CBS3bBIO.
11. Cxema Qaiicrens.
12. TToacueT KoaMUecTBa TOUEK Ha AUTUITUYECKON KPUBOIL.



13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24,

25.

26.

27.
28.
29.

30.
31.
32.

33.

34.
35.

36
37

Onepanus CI0KeHUs Ha SJUTUIITHYECKON KPUBOM.

Cxema anroputma RSA.

Kpunrorpammsl, nojtydeHHbI€ PYU MOBTOPHOM HCIIOJIB30BAHUHU KITIOYA.
Haxo/ieHre npuMUTHBHOTO 3JIEMEHTa KOHEYHOTO MOJIS.

[Toctpoenue Tabmuie morapudma Ixodu KOHETHOTO TOJISI.

Pemenue cucrem JIMHENHBIX YPaBHEHUN HAJl KOHEYHBIM ITOJIEM.
AJroput™ OBICTPOTO BO3BEICHUS B CTEIICHb.

Haxoxaenne oOpaTHBIX 2JIEMEHTOB B KOHEYHOM TIOJIE.

Pacummpenus KOHEUHBIX MOJIEH.
8
Anroputm mudposanus AES: ctpykrypa noss GF(2") , HaXOXKJIeHHe 00paTHBIX 3JIe-
MEHTOB.
GF (2)[X]/ un((x+1)*)

AnroputMm mudpoBanus AES: pakrop konbiio , peobpazoBa-
HHUE CTOJIOIIOB.

Anropur™m mmmdposanust AES: JIuneitHoe nmpeoOpazoBaHue, COOCTBCHHBIC 3HAYCHUS
MaTpHIIbI.

Anroputm RSA — BbIOOp CEKPETHBIX MApaMETPOB p.g.d , BBIYUCJIIEHUE OTKPBITOTO
xmoua M€,

Prox3aunas cucrema mudpoBanusi. beicrpopactyiiuii Bektop. CokpbITHE OBICTpOpAcTy-
IIETr0 BEKTOpa Mocje NpeoOpa3oBaHusl YMHOKEHHUS [0 MOAYIIIO.

Pemenne cucreM TMHENHBIX YPaBHEHUH 11O PAa3HBIM MOAYJISM.

Pemienue cucrem JIMHEHHBIX YPAaBHEHUI B KOJIBLIE LIEJIBIX YUCEN.

JIMHEMHBIN perucTp ciABUra ¢ 0OpaTHOU CBS3bIO

Snk = & 1Snur TASpup o+ F 85, 85, +a,n=012,...

k k-1 k-2

. X = X "+ X" +..+aXxX+
XapakTepuCcTUYECKUI MHOTOYJIEH PETUCTPA CABUTA B G2 X+,
Martpuiia TMHEHHOTO perucTpa ciBura ee CoOCTBEHHbIE 3HAUEHUs U JKOpJlaHOBa (popma.
KBagparnuHbIi 3aKOH B3aMMHOCTH. BBI4KCIIeHHE KBaJPATUYHBIX BBIYETOB U HEBBIYE-
TOB.

1o P=3(mod4) = p=4k+3
p=1(mod4) = p=4k+1

W3BieyeHne KBaApaTHBIX KOPHEHN 10 IPOCTOMY MOJYJI

W3BrieyeHne KBaipaTHBIX KOPHEHN MO IPOCTOMY MOZYJIIO
Kpunroananus nmdpa oq1H0OyKBEHHOM MPOCTOI 3aMEHBI.
. Kpunroananus cucremsl mugposanus RSA npu HenpaBuibHOM BEIOOpPE MOAYIISL.
. Bekportue mudpa BepHama npy HOBTOPHOM MCHOJIB30BaHUH KITFOYA.

Kpurepun oneHuBaHus pe3ya1bTaTOB 00y4eHUs!

OneHka Kpurepuu onieHuBaHus 10 3K3aMEHY
OLICHKY «OTJINYHO» 3aCIIYKHBAET CTY/IE€HT, OCBOMBIINI 3HaHW, YMEHMUS,
Beicoknii ypo- KOMIIETEHIIMH 1 TEOPETUYECKUI MaTepuai 6e3 mpoOesioB; BHITOJTHUBIIUI
BEHb «O» BCE 3aJ[aHUs, MPEyCMOTPEHHbIE y4eOHBIM IIJIJAHOM Ha BBICOKOM Kaue-
(0TIMYHO) CTBEHHOM YPOBHE; IPAKTUYECKHE HABBIKU NMPO(PECCHOHAIBHOTO MpUMe-

HEHHS OCBOCHHBIX 3HAHMI C(I)OpMHpOBaHLI.

Cpennuit ypo- N I
BeHb «4» OCBOMBIIINY 3HAHWS, yMeHI/ISI, KOMIICTCHIINU U TeOpeTI/I‘IeCKI/II/I MaTepI/IaJ'I,
(x0porIo) yueOHBbIe 33/1aHUS HE OLIEHEHBI MAaKCUMAIBHBIM YHCIIOM 0aJlJIOB, B OCHOB-

OLICHKY «XOpommo» 3acClIyKHUBACT CTYIACHT, HNPAKTUYCCKH IIOJHOCTBIO

HOM C(HOPMHUPOBAT TPAKTUUECKUE HABBIKH.




OLICHKY «yIOBJIECTBOPUTEIIBHO» 3aCIIy’>KMBACT CTYICHT, YaCTUYHO C IIPO-
OeraMy OCBOMBIIMI 3HAHUS, YMEHHsI, KOMIIETCHIIUU U TEOPETHUCCKHUI
MaTepHal, MHOrHe ydeOHble 3a1aHusl TM00 He BBINOJIHUIL, IHOO OHU OlLie-
HEHBI YUCIIOM 0ayuIoB OJIM3KUM K MUHUMAJIBbHOMY, HEKOTOpBIE TPAKTH-
4YeCKHE HaBbIKU HE C(hOPMUPOBAHBI.

MUuHUMaIIBHBIA | OLICHKY «HEYIOBJIETBOPUTEILHO» 3aCIIYKUBAET CTYIEHT, HE OCBOMBIIUHI

IToporosslii ypo-
BeHb «3» (y1o-
BJIETBOPU-
TEJIHLHO)

YPOBEHB «2) 3HaHWS, YMEHHsI, KOMIICTCHIINM U TEOPETHUYECKUI Marepuai, ydeOHbIe
(HEeyIOBIETBO- 3aJJaHus HE BBITTOJIHWI, TPAKTUYECKUE HABBIKK HE CDOPMHUPOBAHBIL.
PHUTEIIHHO)

Kpurepuu onieHMBaHuUsA 110 3a4ETY:

«3aYTEHO»: CTYJICHT BJIaZIEET TECOPETUYECKUMHU 3HAHUSAMU 10 TaHHOMY pa3zeiy, 3HaeT (OpMbI
JIOITyCKAaeT He3HAYUTEIbHbIC OMIMOKU; CTYACHT YMEET MPaBHIbHO OOBSICHATH MaTepHall, UILIIO-
CTpUpPYs €ro npuMepaMu

«HE 3aYTEHO»: MaTepuall He YCBOEH WIN YCBOEH YaCTUYHO, CTYJEHT 3aTPyAHAETCS IPUBECTU
IPUMEPBI, JOBOJILHO OTPAHUYEHHBIH 00BbEM 3HaHUI IPOrpaMMHOI0 MaTepUaa.

OneHouHbIE CpeCTBa JUIsl MHBAIM/IOB U JIUIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAJIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— MIpU HEOOXOJUMOCTH MHBAJINJAM U JIMIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs UIsl IOATOTOBKHM OTBETa HA dK3aMEHE;

— [IpY IPOBEACHUH NPOLIETypPhl OLIEHUBAHUS PE3YJIbTaTOB 00yUEHUsI NHBAJIUI0B U JIUI] C OTpa-
HUYECHHBIMU BO3MOXKHOCTSIMM 3[0pOBBSl IIPENyCMATPUBAETCS HMCIOJB30BAHNE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IIPU HEOOXOAMMOCTH Ul 00YYAIOUXCs C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbs U
MHBAJINJIOB MPOLIEIypa OLEHUBAHUS PE3YJIbTaTOB 00YUEHHMSI 10 JUCLMILIIMHE MOKET IPOBOIUTHCS
B HECKOJIBKO JTaIlOB.

[Tpouenypa onieHUBaHUS Pe3yIbTATOB OOyYEHUSI MHBAIWJIOB U JIMIl C OTPAaHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/J0POBbS 110 AUCLUIUIMHE (MOAYIIIO) IpelycMaTpUBaeT peocTaBieHue HHpopma-
Uy B popMax, aAanTUPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbsI U BOCIPUATUS HH(POPMALIUU:

Jlis i1 ¢ HapyIIEHUsIMU 3pEHUS:

— B Ile4yaTHOU (popme yBeIMUEeHHBIM HIpUdTOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JIns AL ¢ HapyIeHusIMH CilyXa:

— B 1e4atHoi opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

Jlis i1 ¢ HapyIIeHUsIMA OIIOPHO-/IBUTATENILHOTO arapara:

— B IIe4aTHOM (opme,

— B (popMe 3IIEKTPOHHOIO IOKYMEHTA.

JlaHHBII IepeueHb MOKET ObITh KOHKPETU3UPOBAH.

5. IlepeyeHb OCHOBHOM W JONMOJHHUTEJLHOH y4eOHON JMTepaTypbl, HEOOXOAUMON 151

OCBOCHHUS TUCUHMILUINHBI (MOIYJIs1).

5.1 OcHoBHasi 1uTEpaTypa:

1. Topcreitncon I1., 'anem I'.A. Kpuntorpadus u 6e3onacHocts B TexHonoruu .NET. 4-e uzn.
[OnexTpoHHbIi  pecypc]. —  M.: JlaGoparopus  3Hanmii, 2020. —  URL:
https://e.lanbook.com/reader/book/151552

2. Psabko b.fl, ®uonoB A.H. Kpunrorpaduueckrie MeTonbl 3amuThl HHOOpMAIMH, 2-¢ U371,
[OnexkTponnbiit  pecypc]. — M.: Topsuas nunms-Tenexkom, 2017. - URL:
https://e.lanbook.com/reader/book/111097

5.2 lomosiHuTeIbHAS JINTEPATYypa:

1. Cronos E.JI. ludposas 06padoTka curHanoB. BonsHapie 3Haku B ayauodainax [DIeKTpoH-

HbI# pecypc]. - CII6.: Jlans, 2021. - URL: https://e.lanbook.com/reader/book/169170



2. Konoga E.A., [Tomrak I''A. Anroputmsl 1 iporpammsl. SA3bik C++, 3-¢ U371, [371EKTPOHHBIN
pecypc] - M.: H3narenscTBO "Jlanp", 2018. - URL:
https://e.lanbook.com/reader/book/103905

5.3 llepuoguyeckne U3IAHUS:
He npenycMoTpeHnsl
54. I/IHTepHeT-pecypcm, B TOM YHUCJ/I€ COBPEMECHHBIC HpO(l)eCCI/IOHaJILHLIe 0a3LlI daH-
HbIX M1 HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):
1. DBC FOPAUT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. 3bC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbubie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIbB) http://www.elibrary.ru/
ITomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHbIX )XYPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX )xypHamoB HOMKOH http://archive.neicon.ru
7. HauuonanbHas 3eKTpoHHAs OubIuoTeKa (JOCTyI K DIEKTPOHHON OubnnoTeke auccep-
tanuii Poccuiickoit rocynapcrBennoi oudauoreku (PI'B) https://rusneb.ru/
8. Ilpesunentckas oubnarorexa um. b.H. Enprmaa https://www.prlib.ru/
9. Dnekrponnas koutekust Okcdopackoro Poccuiickoro ®ouma
https://ebookcentral.progquest.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. YHuBepcurerckas nHpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru
I/IH(l)OpMaIII/IOHHbIe CIIpaBOYHbLIEC CUCTEMDbI:
1. KOHch'IBTaHT IImoc - CIIpaBOYHas IpaBoBad CUCTEMaA (,Z[OCTyrI 0 JIOKAJILHOM CETH C
KOMITBIOTEPOB OMOIHOTEKH)
Pecypchl cBOGOIHOTO T0CTYyNA:
1.  AmepukaHcKas mareHTHas 0a3a maHHbIx http://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAJCKUX aAuccepTaruid hitp://www.nlc-bnc.ca/thesescanada/
3. KwubGepJlenunka (http://cyberleninka.ru/);
4.
h

ok wn

MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
ttps://www.minobrnauki.gov.ru/;
5. ®epepanbHbiii mopTan "Poccuiickoe oopazosanue" http://www.edu.ru/;
6. HuadopmanmnonHas cucrema "EamHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru/;
7.  Enunas xomtekuus udpoBsIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/ .

n
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8.  depepanbHBIN IEHTP UH()OPMAIIIOHHO-00PA30BaTEILHBIX PECYPCOB
(http://fcior.edu.ru/);
9. IIpoekr ['ocymapcTBeHHOr0 HHCTHTYTaA pycckoro sizbika uMeHu A.C. [Tymxkuna "O0-
pa3oBanue Ha pycckoMm" https://pushkininstitute.ru/;
10. CnpaBouHO-uH(DOpMaLMOHHBIHN mopTan "Pycckuii s31k" hitp://gramota.ru/;
11. Cuyx0a TeMaTHYECKUX TOJKOBBIX clioBapei http://www.glossary.ru/;
12. Cnosapu u suiukioneauu http://dic.academic.ru/;
13.  OOpa3oBarenabHbIN opTan "Yueba" http://www.ucheba.com/;
14.  3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit @enepanun". Bonpock n 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
Co0OcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHBbIE PecypChl
KyoI'Y:

1. Cpena MOIyIbHOTO qUHaAMHYECKOro oOydenus hitp://moodle.kubsu.ru

2. baza y4eOHBIX TUIaHOB, yUeOHO-METOJUYECKUX KOMIUIEKCOB, ITyOIMKAIUN 1 KOH-
depennumit http://mschool.kubsu.ru/

3. bubnuoteka nHGOPMAIMOHHBIX pecypcoB Kadenpsl nHGOPMALMOHHBIX 00pa3oBa-
TeNBbHBIX TexHomorui http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTeNbHBIE pecypchl Kadeapbl HH(YOPMAIIMOHHBIX CHCTEM H
TexHosoruii B oOpasoBanuu Ky6I'Y um HayuHo-meronmdeckoro sxypHaina "LHKOJIbHBIE
T'OJbI" http://icdau.kubsu.ru/

6. MeToauyeckne YyKa3aHusl [IJsi OOy4YAIOIIMXCS MO OCBOEHUI0 JAUCHUILIMHBI
(MmonyJis).

Cornacno yueOHOMY miaHy mucuMIUinHbl «KommbroTepHas anreOpa ¥ KpUITOTpadus»
UTOTOBOM (pOpMOI KOHTpOJIS siBisieTcs 3a4eT. s caaun 3auera CTYJCHT JIOJKEH HaydyuThes Ha
7a00paTOPHBIX 3aHATUSAX pellaTh NPAKTHUUECKUE 3a/laHus 110 TeMaM pa3lesioB 1-3, BBIOJIHATH
JIOMAIIHUE 3aJaHus. TUIBI IPAaKTUYECKUX 3aJaHUH Ha 3a4€T COOTBETCTBYIOT 3aJaHUAM. TaKkxke Ha
3a4eTe CTYJEHTaM IPEAaraloTcsl U TEOPETUUECKUE 3a/laHusl, COCTOSALIUE B TMCbMEHHOM OTBETE
Ha OJMH M3 BONpPOCOB. KoIMYECTBO NpaKTUYECKUX M TEOPETHUECKHUX 3aJaHUN 3aBHCUT OT
AKTUBHOCTH U PE3yJbTaTUBHOCTU PaOOTHI CTYAEHTA B TEUEHUE CEMECTPA.

BaxHelmmM 3TarmoM Kypca SBISIETCS caMOCTOsITeNbHas paboTa 1NO AMCLUIUIMHE
(MOLyIO).

JlJ1 MOATOTOBKM K OTBETaM Ha TEOPETHUECKHE BOIPOCHI B X0OJI€ KOHTPOJIbHBIX paboOT U Ha
3a4eTe CTYACHTaM JOCTAaTOYHO HCIIOJIB30BaTh MaTepuai JIeKIMid. Becbk 3TOT TeopeTnueckuid
MaTepuai COAECPKHUTCS B yUeOHBIX MOCOOUSX M3 CIHMCKAa OCHOBHOW JuTeparypbl. s usyueHus
TEOPETUYECKOr0 MaTepuasia, He00X0AUMOro JJIsl MOJArOTOBKU pedepaTUBHOIO JTOKIAAa, KpoMme
OCHOBHBIX UCTOYHHUKOB JINTEPATYPHI BO3MOYKHO HCIIOJIb30BAHNE JOMOJHUTEIBHBIX HCTOUHUKOB U
WurepHer-pecypca. B cimydae 3aTpyiHEHHH, BO3HHMKAKOIIUMX Yy CTYJEHTOB B IIpoliecce
CaMOCTOSITENIbHOTO M3Y4YEHHUs] TEOPUHU, IPENOoJIaBaTeNlb pPa3bsCHIET CIIOXKHBbIE MOMEHTHl Ha
KOHCYJIbTALHSIX.

7. MaTepuajJibHO-TeXHUYecKasi 0a3a, HeoOXoAMMasi ISl OCylleCTBJIEHUsI 00pa3oBa-
TeJbHOI0 NMpoLecca no AUCHUILVINHE (MOAYJII0).

ITo Bcem BH1aM yueOHOM EATEIBHOCTH B paMKaX AUCLUUIUIMHBI UCTIONB3YIOTCS ayAUTO-
puH, KaOWHETHI U 1a00paTOPUH, OCHAIIEHHbIE HEOOXOIMMBIM CIIEUATU3UPOBAHHBIM U J1abopa-
TOPHBIM 000PYZAOBAaHUEM.

HaumeHnoBaHue crieuaib- OcHaIIIEHHOCTH CHEUANb- [Iepeuens TMIEH3MOHHOTO
HEIX IIOMENICHUH HEIX IIOMENICHUH MIPOrpaMMHOTO 00ecTIeUeHUs
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VYueOHbBIC ayTUTOPHUH IS
MPOBEACHUS 3aHITHH JIEKIIH-
OHHOI'O THIIA

MebGenn: yueOHas MeOennb
TexHuueckue cpeacTa 00y-
YCHUSI:

9KpaH, MPOCKTOP, KOMITBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint Security
I Ou3Heca

VY4eOHble ayAUTOpUHN IS
IIPOBEJICHUS 3aHATUN CEMHU-
HapCKOro TUIIA, TPYIIIOBBIX U
MHIVBUAYAJIBHBIX KOHCYJIb-
TalU{, TEKYIIEr0 KOHTPOJIA U
ITPOMEXKYTOYHOM aTTecTaluu

Meb6ens: yueOHast MeOeb
Texuuveckue cpeacTBa 00y-
YCHUA:

9KpaH, MPOEKTOP, KOMITBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint Security
JUIs OU3Heca

VY4eOHble ayAUTOpUHU IS
IIPOBEICHNUS JIAOOPATOPHBIX
pabor.

Mebens: yueOHast MeOeb
Texuuveckue cpeactsa 00y-
YCHUA:

9KpaH, MPOEKTOP, KOMITBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint Security
U1 Ou3Heca

VY4eOHble ayIUTOPUH IS BbI-
IIOJIHEHUS KYpCOBBIX paboT

Meb6ens: yueOHast MeOenb
Texauueckue cpencrna 00y-
YEHUS:

9KpaH, MPOEKTOP, KOMITBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint Security
I Ou3Heca

MATLAB Wavelet Toolbox
WolframResearch Mathemat-
ica

MapleSoft Maple 18

PTC Mathcad

Jlj1 caMOoCTOSTENIbHOM paboThl 00YYarOIIMXCs IPETYCMOTPEHBI TOMEIIEHUS, YKOMITIIEK-
TOBAaHHBIE CIIEIUATU3UPOBAHHON MeOebl0, OCHAIIICHHBIE KOMITBIOTEPHOIN TEXHUKOM C BO3MOXK-
HOCTBIO MOAKII0UYEHU K ceTu «VHTepHeT» U obecreyeHreM JocTyIa B 3J€KTPOHHYIO HHpOopMa-
IIMOHHO-00Pa30BaTeNIbHYIO CPEy YHUBEPCUTETA.

HauMeHnoBanue nomeneHui
JUISL CAMOCTOSITENIbHOM pa-
00THI O0YJAFOIINXCSI

OcHalleHHOCTh NOMEIEHUI
JUISL CaMOCTOSITENILHOM pa-
00THI 00YJAFOTITIXCSI

[Tepedens TMIEH3MOHHOTO
MPOrPaMMHOTO oOecTieueHust

[Tomernienue 17151 caMocTOsI-
TeIbHOU paboThl 00yUaro-
mMXCs (YUTATbHBIN 327
Hayunoii Oubinorexn)

Meo0enb: yuebHas mebenb
Kommnekt cnenuanusupo-
BaHHOU MeOeNn: KOMIbIOTEp-
HBIE CTOJIBI

ObopynoBaHue: KOMIbIOTEP-
Hasl TEXHHUKA C TIOJKITI0Ue-
HUEM K UH(OpPMAIOHHO-
KOMMYHHUKAIIMOHHOW CETH
«VIHTEpHET» U JOCTYIIOM B
ANEKTPOHHYIO HH(DOpMALIU-
OHHO-00pa30BaTENbHYIO
cpeny oOpazoBaTeNbHOM Op-
raHu3alllu, BeO-KaMephl,
KOMMYHHUKAITMOHHOE 000pY-
IoBaHHe, 00ECIIEUNBAIOIIIEE
JOCTYTI K CETH MHTEPHET
(mpoBOIHOE COETMHEHUE U

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint Security
JUTsL OU3Heca




OeCTIPOBOTHOE COSTMHEHNE
o texunosoruu Wi-Fi)

[Tomenienue y1st caMoCTOSI-
TEJILHOU paboThI 00yUaro-
nuxcs (aya.314)

MebGenb: yueOHas MeOenb
Kommnekr cnenuanusupo-
BaHHOU MeOeNn: KOMIbIOTEp-
HBIE CTOJIBI

O0opynoBaHue: KOMITBIOTEP-
Has TEXHHUKA C TOJKIIIOUe-
HUEM K HH(OpPMAIMOHHO-
KOMMYHHUKAIIMOHHOU CEeTH
«VIHTEpHET» M JOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIU-
OHHO-00pa30BaTEIBHYIO
cpeny o0pazoBaTeNbHOMN Op-
raHU3allny, BeO-KaMephl,
KOMMYHHUKAIMOHHOE 000pYy-
J0BaHue, 00eCIICYBAOIIIee
JOCTYT K CETH MHTEPHET
(IpOBOIHOE COCTUHEHUE U
OecrpOBOTHOE COETUHEHNE
o texunosoruu Wi-Fi)

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint Security
I Ou3Heca

MATLAB Wavelet Toolbox
WolframResearch Mathemat-
ica

MapleSoft Maple 18

PTC Mathcad




