MUHUCTEPCTBO HAVKH U BBICLLIET'O OBPA3B0OBAHUS POCCUMCKOM ®ENEPALIMA
denepanbHOe rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEIKACHUE BBIC-
1rero oOpa3oBaHusI

«KYBAHCKHI 'OCY IAPCTBEHHBII YHUBEPCUTET»
DaxysbTeT MATEMATUKA ¥ KOMIIBIOTEPHBIX HAYK

Y

G e
S T g
TOJIIHCH Qz‘fﬂwmm ¥

«27» masg 2022 1.

PABOYAS ITPOT'PAMMA JUCHUITJINHBI
OTA.01 SKCHEPUMEHTAJIBHAS TEOPUS YNCEJI

HanpasneHue nOAroTOBKU 01.04.01 MaremaTuka

Hamnpasnennocts (mpoduins)__ AnrebGpandeckie MeTObI 3alUThl HH(GOPMAIUU

dopma obydeHus Ounas

Kpanudukarys Maructp

Kpacuomap 2022



Pabouast mporpamma jucummHer DKcneprMenRTaIbHAs TeOpHs YHCell COCTABIEHA
B COOTBETCTBHH C (hefiepaIbHBIM FOCY AaPCTBEHHBIM 06PA30BaTEbHBIM CTaHAAPTOM
BpIcIero obpasosanus (PI'OC BO) no nanpasnesmio 01.04.01 Maremaruxka

IIporpammy cocraBu(u):

A.B. PoxxkoB, npodeccop, Ji.¢.-M.H., mpodeccop

PaGoyast mporpamMma ucHUImTHESl DKCnepuMeHTabHas TEOPUS YHUCET
YTBEpXK/IeHa Ha 3acelaHuu Kadeapbl (QYHKIMOHANFHOIO aHaAIM3a 1 anreOpeI
poTokoa Ne 9 «13» ampesst 2022 .

3aseyromuit kageapoit GpyHKIHOHATBHOTO aHATH3a 1 anreOpeI Zi

bapcykosa B.IO.

YTBepK/eHa Ha 3aceJaHuu YueGHO-METOIMIECKOM KOMHUCCHH dakynsrera
MaTeMATHKX M KOMITBIOTEPHBIX HayK MPOTOKOI Ne 5 «05» mast 2022 1. %
Ipencenarens YMK ¢akynsrera [mansko C.IT, M

PeniensenTsr:

l"anmkesa JLJI. k.T.H., 3aB. kadeapoit Ha3eMHOrO TPaHCIIOPTa U MEXaHUKH
Ky6I'TY

Jlexunes A.B. K.d.-M.H., 3aB. kKaepoil MaTeMATHIECKUX 1 KOMITBIOTEPHBIX
MetozoB Ky6I'y



1 Heau n 3212494 M3y4YeHUs1 TUCHMILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

Llenbp OcBOCHMS MUCHMIUIMHBI — PAcCMaTPUBAET 3a/Ja4d WH(GOPMATHU3ALMU M HAYYHOTO
nporpaMMupoBaHusa. W3ydeHwe 5TOM AMCHUUIUIMHBI SBISETCS Ba)XHOW COCTaBHOW 4YacThiO
COBPEMEHHOT'0 MaTEeMaTHYECKOT0 00pa3oBaHus M 00pa30BaHUs B 00IACTH KOMIIBIOTEPHBIX HAYK.

1.2 3agaun AUCHMUILINHEL,

3amaun OCBOCHHUS JUCLUUIUIMHBI DKCIIEPUMEHTAIbHAS TEOPUS YHCEIT: MOTydyeHHe 6a30BbIX
TEOPETUYECKUX U MPAKTUYECKUX CBEACHUI M HABBIKOB O CTPYKTYPE U aIrOPUTMaX CUMBOJIbHBIX
MaTeMaTHYeCKuX BeIYuciIeHui. [Ipex e Bcero areOpanyeckux, CBI3aHHBIX C BBIYUCITUTEIbHBIMA
U YHCIIOBBIMU BOMpocamu anreOpsl U kpunrorpaduu. [IpuMenenue 3Tux 3HaHUM Ha MPaKTHKE,
[P PaCCMOTPEHUHU NEPCIEKTUB Pa3BUTUS MATEMATUYECKUX U KOMIIBIOTEPHBIX HAyK, MECTE U
POJIU BBIYMCIUTENbHBIX IPUEMOB U METOJIOB, IPU PELICHUH BOMPOCOB 3alIUTHI HHQOpMaUU. A
TaKXKe MpPHU aHalu3e CTPYKTYp HH(GOPMAIMOHHBIX CHUCTEM M MaTEeMaTHYECKUX METOOB
MOCTPOCHHUS 3aIIUIICHHBIX HH()OPMALIMOHHBIX CUCTEM.

W3yuenne  TeopeTHUeCKUX  OCHOB  mpeamera:  MupopmanuoHHbIE — OOBEKTHI.
OKCrepUMEHTalIbHAas TEOpUs 4YHCeNl W YHCICHHBIM aHanu3. DJIEMEHThl TEOPUU CIOXKHOCTHU
aropuT™MOB. UucioBble (DYHKIMH, OCHOBHBIE TEOPEMBI O €BKIHMIOBBIX KOJBLAX, aJTOPUTMBI
pellleHus JUHEMHBIX M KBAJAPATHBIX YpPaBHEHHI B KOHEUHBIX IMOJIAX, KOJBIAX BBHIYETOB,
ITOPUTMBI HaXOXKJICHHUS HAWOOJBIINX OOMIMX JEeNUTeNeH, arOPUTMOB TPOBEPKU IMPOCTOTHI
qrCcel.

1.3 MecTo AucuuuinHbI (MOYyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMBbl.

JucuunnuHa DKClepruMeHTalbHas Teopus 4HMcel OTHOCUTCA K (aKylIbTaTUBHOM 4YacTH
yaeOnoro mana ®T/.01.

JlanHasi MUCIUIUIMHA, KaK alrOpuTMUYEecKass OCHOBa KpunTorpaduu, KpUNTOAHAIH3a,
Teopuu 3aLUIIEHHBIX MH(POPMALIMOHHBIX CHUCTEM, pu3BaHa COJICHICTBOBATH
dbyHIaMeHTaIM3au 00pa3oBaHus, YKPEIJICHUIO IPaBOCO3HAHUS U PA3BUTHUIO CHCTEMHOTO
MBIILUIEHUSI MATUCTPOB. A TaKKe Pa3BUTHUIO HABBIKOB IPUMEHEHHS COBPEMEHHBIX KOMITbIOTEPHBIX
CPEZCTB ISl PELICHUs] €CTECTBEHHO-HAYUHBIX MPOOIIEM.

1.4 IlepeyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3YJIbTATAMH OCBOCHHS 00Pa30BaTEJbHOM IPOrPaMMBI.

Kon n HanmeHoBaHue
% Pe3ynbTarsl 00yueHus no AUCUUILIIMHE
MHAMKATOpa
(3Haet, ymeer, Biajeer
JOCTHUKEHUS
(HaBBIKM U/WUJTU OMBIT JESATEILHOCTH))
KOMIIETEHIINH

ITIK-4 CniocoGeH opueHTHPOBATHCS B COBPEMEHHBIX AJITOPUTMaX KOMIBbIOTEPHON MaTeMaTHKH;
o0najath CHOCOOHOCTAMHM K 3((EeKTUBHOMY MPUMEHEHHMIO U pPealn3alud MaTeMaTH4ecKH
CJIOKHBIX aJITOPUTMOB B COBPEMEHHBIX MPOTPAMMHBIX KOMILJIEKCAX

[IK-4.1 YMmeer npuMeHATHh U
pean30BbIBaTh
MaTeMaTHYeCKU  CIJIOKHbIE
QITOPUTMBI B COBPEMEHHBIX
MIPOrPaMMHBIX KOMIUIEKCax

I1K-4.2 IIpumenser B
npodecCuoHATBHON
JESTEIBHOCTH METOAMKY

UCCICAOBaHUA MW CO3JaHUsA
HOBBIX MOHCHCﬁ, METOA0B H
TEXHOJIOTHI B MaTeMaTHKE M
CCTCCTBCHHBIX HayKax

[1K-4.3 JlemoHCTpHpYyET
yMeHue  otbopa  cpeau
CYIIECTBYIOIINX METOH0B

3HaTh: 00 OCHOBHBIX 3a/la4ax M MOHSATUAX KpuUnrorpapuu; oo
JTamax pasBUTHS KpuUnrorpaguu; o BHIaX HHOpMaIuy,
nojjexanel muppoBaHuio; o KilacCUpuKauuu mudpos; o
METOAAaX KpPUNTOrpauyeckoro CHHTE3a M aHaIW3a; o
NpPUMEHEHUAX  Kpunrorpadpuu B pEIIEHUH  3aj]ad
ayTeHTU(UKALIUK, TIOCTPOCHUS CHCTEM IIM(PPOBOI MOAMUCH; O
METOJIaX KPUIITO3AIIUTHI KOMITBIOTEPHBIX CUCTEM U CETEl;
YMeTh  HCNONIb30BaTh: THUIOBbIE MIM(PHI  3aMEHbI U
MEPECTAaHOBKM; YaCTOTHBIE XapaKTEPUCTHKU S3BIKOB U HX
UCIOJIb30BaHUE B KpUNTOAHaIU3e; TpeOOBaHUS K IUppaM U
OCHOBHbBIE XapaKTePUCTUKHU IMIU(POB; MPUHIIMIIBI TOCTPOCHUS
COBPEMEHHBIX MH(PCUCTEM: TUIIOBBIE TTOTOYHBIE M OJOYHbIE
I Qpsl, CUCTEMBI muppoBaHus c OTKPBITBIMU
KJII0YaMH, KpunTorpapuieckue npoTOKOIIbL;

MIOCTaHOBKHM 3aJ]a4 KPUNTOAHAIN3a U IOJIXO0JIbI K UX PEHICHHIO;
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Kox u HaumenoBanue
Pe3y.HLTaTI>I OGy‘IGHI/IH 110 JUCHHUITJINHEC

UHAUKaTOpa*®
(3Haer, ymeer, Biajeer
JOCTH)KEHUS
(HaBBIKU W/UJIH OMBIT JESTEILHOCTH))

KOMIETEHIUU
HauOosee noaxoxasauue st | Bonagers: kpunrorpadguueckoil TEpMUHOJIOIMEN; HaBbIKAMU
pelieHus KOHKPETHOM | MCIOJIb30BaHUs OCHOBHBIX TUIIOB mmdpos u
IPUKIIAJHON 3ajaun KPUNTOTrpapUUECKUX aJITOPUTMOB; METOJaMH KPUITOAHAIM3a

OpocTeHmmMX  mMUQPOB:  HABBIKAMH  MAaTEMAaTHYECKOTO
MOJICIIMPOBAHMSI B KPHUITOTpaQuM; COBPEMEHHOW HAy4YHO-
TEXHUYECKON JIUTEepaTypoll B obiactu Kpumnrorpaduueckoit
3alIHTHI.

2. CTpyKTYypa U cojep:KaHMe JUCUMILIUHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

Obmas Tpy10EMKOCTh AUCHUIIIMHBI COCTaBIAeT 2 3a4. ef. (72 yaca), UX pacnpeeseHue
10 BUJaM padoT MPEACTaBICHO B TaOIHIIE.

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dachrn)
1

KonTakTHasi pabora, B TOM 4ucJe:
AyIuTOpHBIE 3aHATHS (BCEro): 32 32
3aHsATUA JEKIIMOHHOTO TUTIA 16 16 - - -
JlabopaTopHbIe 3aHSATHUS - - - - -
3aHATHS] CEMUHAPCKOTrO TUIIA (CEMUHAPBHI, 16 16 i i i
MPAKTHYCCKHUE 3aHSITH)
WNnas koHTaKkTHasA padora:
KonTpons camoctostensHol padotsl (KCP)
IIpomexyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 4HcIe: 39.8 | 3938
Kypcogas pabora - - - - -
ITpopaboTka yuebHOro (TeOpeTHyecKoro) MaTepuana 6 6 - - -
BrimonnHeHne WHAMBH YA IbHBIX 3aJJaHUH (TTOATOTOBKA 19 19 i i i
COOOUICHUH, Tpe3eHTalnil)
Pedepar 4 4 - - -
IToaroroBka K TEKyleMy KOHTPOJIIO 10,8 10,8 - - -
KoHTpoJib:
ITonroToBka K 3auety - -
OO0mas Tpy10eMKOCTh yac. 72 72 - - -

B TOM 4YHCJle KOHTAKTHAsA 322 | 322

pabora

3a4. el 2 2

2.2 CTpyKTypa AUCHUILIMHBI:
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTH IO pa3JieaM JAUCIUIITHHBIL.
Pasnenbr qucnuiuinHel, u3ydaemele B 1 cemectpe (ournas gpopma)



KosuuecTBo yacoB
AynutopHas preayan
Ne HaumenoBanue paszesnon B aGota TOpHast
cero P pabota
JI 113 JIP | CPC
1 2 3 4 5) 6 7
[Tonsarue o kommbroTepHOi anredpe. [TakeTs 14 4 4 6
1 KOMIThIOTEPHOU anreOphl. [TakeTsl Ha OTKPHITOM KOJIE.
CTpyKTypbl JaHHBIX B KOMITBIOTEPHOMU anreope. 18 4 4 10
2 |TexHuKa CHUMBOJIBHBIX BBIYACIICHHIL.
LISP-mammnet. Llenouncnennas apudmerunka. 18 4 4 10
3 |MMommuoMuanbHas apudMeTrKa.
Penykuus anreOpanueckux BolpaxeHuii. MeTos
KpuTHdeckux map. Anroputm EBkiuaa. IIpocTsie 218| 4 4 138
4 luncna. Tects npocToThl. PaznoxeHue uncen Ha ' '
MPOCTHIC YHCIIA.
Hmozo no oucuyuniune: 16 16 39,8

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrositensHas paboTa Marucrpa

2.3 Coaep:xaHue pa3iesioB JMCHUILIAHBI:
2.3.1 3ausaTHd JeKIMOHHOr0 THIIA

®dopma
Ne Hamvenonane Conepxanue pazaeina TEKYIIETOo
pasiiena KOHTPOJISI
1 2 3 4
1 |ITonsTre o KomnbrotepHas anreOpa u 4ncieHHbl aHanu3. TouyHas, P
KOMIIBIOTEPHOU L[EJIOUMCIIEHHAs ¥ TOJIMHOMUAIbHAs apu(PMETHKH.
anrebpe. [TakeTsl Cucremsl koMmbroTepHOM anreopsr (CKA).
KOMIIBIOTEPHOU @OyHKIMOHAIBHOE Ha3HaUYeHue. THUIl apXUTEKTYpPHI.
anreOpsbl. [Takersl Ha |Cpenctsa peanuzanuu. O01acTh NPUMEHEHUS.
OTKPBITOM KOJE. WuTerpanbHble OLeHKH KadecTBa. [lakeTsl
KoMnbroTepHOit anredopst Maple 2017, PARI/GT 2.9
GAP4r8p8, Sage 8.1. O630p UX BO3MOKHOCTEH U
cpaBHEHME (DyHKLIMOHAIA
2 |CtpykTypbl naHHBIX B |ba3oBbie cTpykTypbl qanHbix B Sage Crmcku (list), C
KOMITHIOTEPHOM nuHaMuueckue maccuBsbl. [lepeuncnenus (tuples).
anrebpe. TexHuka CrnoBaps mwinm acconnatuBHbI MaccuB (dictionary).
CHUMBOJIBHBIX Oynxun u Oyaxiun s3bika Python. Ycnosuble
BBIYHCIICHUH. OIIepaTOpBl, IIUKJIIbI, CAMBOJIbHBIE BBIPAKEHUS,
anreOpanyeckue CTPYKTYpPbl, MATPUIIbl, BEKTOPHbIE
MIPOCTPAHCTBA.
3 |LISP-mammHBI. [enouncnennas apupmerrnka. OObEKThI BEIUUCICHHM B T
Henouncnennas LEJIOYHCIEHHON apu(pMEeTHKEe — KOPOTKHUE U AJTMHHbIE
apudmeruka. HeoTpHULaTeNbHbIe Liejble uncia. CucremMa CUuCcIeHus
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[TonuHoMuanbHas (CC) — no3uiioHHas1, C MOCTOSIHHBIM OCHOBaHHUEM.

apudMeTHKa. 3HaK YMCIa U MO3ULMS TOYKU (pa3aenuTelis Heaou u
JIpOOHOM YacTeil) XpaHsaTcs U 00padaThIBAIOTCS
otnenbHO. CTpyKTypa AaHHBIX JUIsl IPEACTABICHUS
00BEKTOB BBIYUCIICHUN B IIEJIOUHCIICHHOM.

4 |Penykius Penykuus anrebpanyeckux BeIpakeHH. MeTo P
anredpanyecKux JOKanu3auuu. AIroput™ nonojHeHus. Teopema Knyra
BbhIpaxkeHuii. Meton |- benaukca. Meroa kputnudeckux nap. Merop
KPUTUYECKHX Tap. MONOJIHEHHUS. 3a7a4a MOJIMHOMHAJIBHOTO YIPOUICHUS.
Anroput™m EBximnna. |Peaykmus nmosmmaoMoB. basuce ['péonepa. Pemenune
[IpocTslie uncna. CHUCTEMBbI IOJIMHOMUAJIBHBIX YPABHEHUN. AJITOPUTM
TecTbl IPOCTOTBHI. Bbyx0Geprepa. OTHOIIEHUE IETUMOCTH U €T0 CBOMCTBA.
Pasnoxxenune yucen Ha
MIPOCTHIE YHCIIA.

2.3.2 3aHATHA NTPAKTHUYECKOI0 THIIA.
®dopma
Ne Hanveropanme Conepxanue pazaena TEKYIIETo
pasera KOHTPOJIA

1 2 3 4

1 |[lonsiTre o Pacmmpenue cocraBa BCTPOCHHBIX U P
KOMIIBIOTEPHOU IPOTPAMMHUPYEMBIX TUTIOB MATEMAaTHYECKUX OOBEKTOB.
anreope. [lakeTsl Wnrerpanus CKA ¢ apyruMu KOMObIOTEPHBIMU
KOMIIBIOTEPHOU cucreMamu. YHHU(PHUKANUA 1 00bEKTHAS OpUEHTALNS
anreopsl. [Takersl Ha |uHTEpdeiica nonb3oBarens. [IporpammupoBanue
OTKPBITOM KOJE. CHMBOJIbHBIX BBIYMCIEHUIN IPOU3BOJIBHON CII0KHOCTH.

VYckopenue paboter CKA.

2 |CtpykTypsl 1anHbIX B |(CTpyKTYpbI naHHBIX B GAP. KoHCTaHTHI U O1IepaTopsl, €]
KOMITBIOTEPHOM [lepemennble u npucBauBanus, @yHkuu, Couckwy,
anredpe. TexHuka T0XAECTBEHHOCTh U PABEHCTBO CITUCKOB, MHOKECTBA,
CUMBOJIBHBIX Bekrtops! u matpuiel, 3anucu, Apudmernyeckue
BBIYMCIICHUI. nporpeccuu, Mcrnonb3oBaHue HUKIIOB.

3 |LISP-mammuHsI. CrpyKkTypa JaHHBIX Ui IPEACTaBIECHUs 0OBEKTOB T
Lenouncnennas BBIYMCIICHUM B LIEJIOYUCIIEHHOM. f3bIK peann3aunu —
apupMeTHKa. C++.IlonuHoMuaneHas apupmernka. OOBbEKTHI
[TonnHomuanbHast BBIUMCJICHHUH B MMOJIMHOMHUAIIbHON apupMeTukKe —
apudmeruka. MOJIMHOMBI CTETEHH N (T71€ N — KOPOTKOE IeJI0€ YHCIIO)

OT O/IHOM M HECKOJIBKUX ITEPEMEHHBIX C
LEJIOUUCIIEHHBIMU KO3 durenTaMu (ko3P PpuineHTs
— JUIMHHBIE LEJIbIE YUCIIA).

4 |Penykrust AunroputMmsbl Beruucienuss HOJL B KoJibIle 1EIbIX YnCed. P

anredpanvdecKux AnroputMmsl Beiurcinenuss HO/I B Konbliax moJMHOMOB.

BbIpakeHU. MeTon
KPUTHYECKHX I1ap.
Anropurm EBkinpa.

bunapnslii anroput™m Beruucienns HO/L.
Pacmupennsiii anroput™ EBknnna. PacmmpenHslii
anroput™ EBkinja a1 oJaMHOMOB HAJl ITOJIEM.
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IIpoctsle yncina. ANTOpUTM ITPOBEPKU HA MPOCTOTY. AITOPUTM

TecTsl IPOCTOTHI. tectupoBanus. Tect Dnyapaa Jlroka (1878) — lepuka
Paznoxenue uncen na|l'enpu Jlemepa (1930). Tect Amniemana- [Tomepanua-
MIPOCTHIC YHCTIA. Promin. Tectsl nceBmonpocToTsl. Yucna

Kapmaiikna.Pa3znosxenue uyncen Ha IpOCThIE YuCIa.
Meron Anpuena Mapu Jlexxanapa. Merog depma.
Mertoa nemHbIX ApoOei.

2.3.3 3aHATHS CeMHHAPCKOI0 THIA.
He npenycMmoTtpensl

. ®opmMma
HaumenoBanune TeMarnka nMpakTUYECKUX 3aHITUI
Ne TEKYIIETro
pasnena (cemuHapOB)
KOHTPOJIS
1 2 3 4
1.

2.3.4 JlaGopaTopHble 3aHATHS.

He npenycmoTpenst

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

2.3.4 llpumepHasi TeMaTHKa KYpCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXcs Mo JUCHUILIMHE (MOYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00€CTICUCHUS TUCITUTLITAHBI
Ne Bup CPC IO BBINOJIHEHUIO CaMOCTOSTENbHOM paboThI

1 2 3

1 | IMoxnroroska pedepatos |[PoxkoB A.B. «Tembl uccnenoBarenbckux padboOT U METOJUYECKHE
Y HayYHBIX COOOIIEHUH |[yKa3aHWs M0 HX HAIMCAaHUIO», YTBEpXKJIEHHbIE Kadeapon
(YHKIIMOHATIBHOTO aHanu3a W anredpswl, npotokon Ne 9 ot 13

anpens 2022 .
2 |CamocTosiTeNbHOE PoxkoB A.B. «llepeyeHb  3JEKTPOHHBIX  HMCTOYHHUKOB
OCBOCHHE TEOPUU uHbOpMalUU JUISI CAMOCTOSITENIBHBIX PAa0OT MO BCEMY Kypcy

Maructepckoil mporpammsel AM3U u pekoMeHIaluu IO €ro
HCIOJIb30BAaHNIO». MeToAuYecKne yKa3aHUs, YTBEP)KIECHHBIC
kadenpoit GyHKINOHATHHOTO aHAIM3a U anTeOphl, MpoToko Ne 9
ot 13 anpens 2022 1.

1. Meroanueckue yka3zaHus AJIs MOJITOTOBKU K 3aHATHUSAM JIEKIIMOHHOTO M CEMHUHApCKOTO
Tuna. YTBepkJIeHbl Ha 3aceqanun CoBera (akylbTeTa MaTEeMaTHKH M KOMIBIOTEPHBIX HayK
OI'BOY BO «KyoI'V». IIpotokon Ne 5 ot 05 mast 2022 r.

2. Meroauueckue yKa3aHUsS IO BBIIOJIHEHUIO CAMOCTOSTEIbHON paboThl 0Oydaromuxcs.
YTBepkaeHsl Ha 3acenanun CoBera QakyabTeTa MaTEMaTHKU U KOMIbIOTEpHBIX Hayk OI'BOY
BO «Ky6I'V». IIpotokon Ne 5 ot 05 mast 2022 r.

3. Meromuveckne ykazaHUS IO HCIOJIB30BAHUIO WHTEPAKTHBHBIX METOJIOB OOydYEHHUSI.
YTBepxneHs! Ha 3acenanuu CoBera (axynbTeTa MaTeMaTUKU U KOMITbIOTEpHBIX Hayk @I'BOY
BO «KyO6I'Y». IIpotokon Ne 51 ot 05 mas 2022 r.



4. Meronuyeckue YyKa3aHus IO TIOATOTOBKE 3cce, pedeparoB, KypCOBBIX padoT.
Yr1BepxkaeHs! Ha 3aceqanuu CoBera ¢dakyinbTeTa MATEMATHKUA U KOMIBbIOTepHBIX Hayk PI'BOY
BO «Ky6I'V». ITporokon Ne 5t ot 05 mas 2022 r.

5. Metoauueckre yka3aHHs IO BBIIIOJIHEHUIO JAOOPATOPHBIX paboT. YTBEpkKACHBHI Ha
3acegannn CoBeTa (aKynpTeTa MaTeMaTUKU M KoMmrbloTepHbIX Hayk @T'BOY BO «KyOoI'Y».
[Tpotokon Ne 5 ot 05 mast 2022 1.

6. Meroauueckue yKazaHWs TI0  BBINOJHEHHIO  pacueTHO-rpapuyecKux  3aJaHuid.
YTBepxkaeHsl Ha 3acenanuu CoBeTa gakyibTeTa MaTeMaTUKU M KOMITbIOTEPHBIX Hayk OI'BOY
BO «Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.

Y4eOHO-MeTOIMYeCKUe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YHCIIa MHBAJIHU/IOB U JIMII C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 370poBbst (OB3) mpenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyHIEHUs MU CIlyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIBLHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

3. O0pa3oBaTe/ibHbIC TEXHOJIOTHH.

AKTHUBHBIC U HWHTCPAKTUBHBIC (bOpMI)I, JICKIIUH, J'Ia60paTOpHI>IC 3aHATHUS, KOHTPOJIbHBIC
paboThl, pedeparuBHbe NOKIaAb (IO HEKOTOPHIM TeMaM B BUJE MPE3EHTAlMU) U 3adeT. B
TEYEHHE CEMECTpa MAarucTpbl pElIAlT 3aJaud, YKa3aHHbIE IPENOJaBaTeleM, K KakKIOMY
nabopatopHoMy 3aHATHIO. Kak/blif MarucTp roToBUT pedepaTuBHBINA JOKIA 10 OJHOM U3 HUXKE
HAay4YHBIX TCM. 3auyeT BBICTABISAETCS MOCJIE BBITOJHEHUS OIMPEACIICHHOIO0 KOJMYCCTBA
(MpaKkTUYECKUX M TEOPETUUYECKUX) 3aJaHUN KOHTPOJBHBIX paboT U oTueTa mo pedepaTHBHOMY
JoKany. B ciydyae HEBBIITOJIHEHUS KAKOTO-TO U3 MPUBEACHHBIX TPEOOBAHUI, MarkCTpy 7S CAAUU
3a4eTra MpeajararoTcs 10 YCMOTPEHUIO MPENoJiaBareiis HEKOTOpblE MPAKTHYECKUE U
TCOPCTUUCCKHUC 3a/laHNA, HOI[O6HI)I€ MNPpEATOKCHHBIM HHXKC.

K o0pazoBarenbHBIM TEXHOJOTHSIM TaK)K€ OTHOCATCS HHTEPAKTUBHBIE METOIbI OOYUCHHUS.
WNHTepakTMBHOCTH MOJa4K MaTepuaia Mo TUCIUILTHHE «ba3bl JaHHBIX» MPEIoiaraeT He TOJIBKO
B3aUMOJICMCTBUSL BUJA «IIPENOAABATENb - MAarucTp» M «MarucTp - MpenojaBaTeliby, HO U
«MArucCTp - MarucTp». Bce st BH/bI B3aI/IM0I[€I\/JICTBI/I$I XO0pomo AOCTUTArOTCAd IPHU HU3JT0KCHUU
MaTepuana Ha 3aHATUSX B XOJE AMCKYCCHH, a Takke Ha JTaOOpaTOpHBIX 3aHATUSAX B XOJE
U3JI0’KEHUSI MarucTpamMu peepaTuBHbBIX JOKIAI0B (BOZMOKHO B BUJIE MPE3EHTALIUN ).

4. OneHO4YHbIE CPEACTBA VIl TEKYIEr0o KOHTPOJISA YCIIeBA€MOCTH U ITPOMEKYTOUHOM
aTTeCcTallMH.
4.1 ®donx OLIEHOYHBIX CPEACTB IJIs MPOBeAeHHs TEKYIEero KOHTPOJIS.
CnucoK TeOpEeTHYECKUX BOMPOCOB (/1J1s1 MOATOTOBKH K 3a4ETY)
KoncranTs u oneparopsl B GAP 1 Sage.
[lepemeHHbIE U IPUCBAaUBAHUS.
DyHKIHH.
Cnucku - TOXKIECTBEHHOCTh U PABEHCTBO CIMCKOB.
MHoxecTtBa, BEeKTOpBI 1 MaTpUIIBIL.
3amucu.
Hcnonp3oBanue MUKIOB.
AJNTOPUTM MONOJIHEHHUS.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

N oakwhE

10.

11.

12.
13.
14.

Teopema Knyra — bennukca.

Metoa KpUTHYECKHX Tap.

3aa4a oJIMHOMHUAJIBHOTO YIIPOILEHUS.

bazucer ['pébnepa. Perenne cucteMbl MOJTUHOMUAIBHBIX YPABHCHHH.
Anroputm bByx6eprepa.

AnroputMmsl Berunciaenus HO/I B konplie nenbix 4ucel.
Anroputmsl Berunciienuss HOJI B koib1iax moJInHOMOB.
bunapuseiii anroputm Beruucienuss HOJI.

Pacmmpennsiit anroput™ EBknnaa U1 OJIMHOMOB HaJ I1OJIEM.
AJNTOpUTM IPOBEPKHU HA MPOCTOTY.

ANTrOpUTM TECTUPOBAHUS.

Tect Dnyapna Jlroka — Jlemepa.

Tect Annemana- [lomepanna-Promiiu.

Tectol nceBnonpoctoThl. Ynucna Kapmaiikia.

Pa3noxxeHue uncen Ha IPOCThIE YUCIIA.

Meron Anpuena Mapu Jlexxanapa.

Meron @epma.

MeTton 1ienHbIX IpooOeii.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTAIlUM.
CHHCOK THIIOBBIX aJrOPUTMOB (JIUIsI CAMOCTOSITEIIbHBIX 3aHITHI U 3a4eTa)
Haxoxnenue npuMUTUBHOTO 3JIEMEHTA KOHEYHOIO MOJIA.

[Toctpoenne Tabnuibl gorapudma IKoOM KOHETHOTO OIS,

Pemenue cucrteM TMHEHHBIX YpaBHEHUI HaJl KOHEUYHBIM MOJIEM.

AnTopHuTM OBICTPOTO BO3BEIICHUS B CTCIICHD.

HaxosxieHre oOpaTHBIX 3JIEMEHTOB B KOHEYHOM TI0JIC.

Pacmmpenns KOHEUHBIX MOJIEH.

8
Anroputm mmmdpoBanus AES: crpykrypa mons GF(2 ), HaxOXJIEHUE OOpPaATHBIX
AJIEMEHTOB.
8 4
Anroputm mugpoBanus AES: ¢akTop KosbLo GF (2)[x]/ na((x+1)") , IpeoOpazoBaHue
CTOJIOIOB.
Anroputm mmmdpoBanus AES: JluneitHoe mnpeoOpa3oBaHue, COOCTBEHHBIE 3HAYEHUS
1 0001111
11000111
11100011
A 11110001
111111000
01111100
00111110
0011111
MaTpPHIIBI

Anropurym RSA — BEIGOp cekperHbix mapamerpos Prd: d , BBIUACIIEHHUE OTKPBITOr'O KIIF04Ya
ne

Prox3zauynas  cucrema  mmudpoBanus.  beictpopactymmii - Bektop.  CokpbITHE
OBICTPOPACTYILEr0 BEKTOPA MOCie Mpeodpa3oBaHus YMHOKEHUS 110 MOAYIIIO.

Pemenne cucreM TMHENHBIX YPaBHEHUH O Pa3HBIM MOIYJISIM.

Pewienne cucreM ITMHENHBIX YPABHEHUN B KOJIBLIE LIEIBIX YUCEIL.

JIunelinbIi perucrp CABUIa c oOpaTHOM CBSI3bIO
Sik =S g TR LS, e+ S, , +3,S, +a,n=0,12,...
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15.
16.

17.

18.
19.
20.

LCoNOOAEWN

PR R R RRER e
~NOoOUNWNEREO

k k-1 k-2
XapakTepruCTUUYECKU MHOTOUYJIEH PETUCTpa CABUTA X=X X+ 3 X+

Haxoxnenue SIBHOTO BHUJIA 3HAYECHUU perucrpa CABUIA
n n n
S, =pc +Ba, +.+[a ,n=012,.. Oy Uy sy O
9

By By B € P

rmue - KOpHH

XapaKTEPUCTHUECKOTO  MHOTOWICHa, KO3 (OUIIMEHTHI
0 0 0 _
By + fra, +..+ oy =S,

ﬂlall + ﬂzaz1 +..+ ﬂkakl =35

SABJIAKOTCA

k-1 k-1 k-1
o +po, +..+pa =S
pCIICHUSIMUA CUCTEMBI P B, B k-1

Marpuua JTMHEHHOrO perucTpa cBUra

0 0 .. 0 0 a4,
1 0 0 0 @&
0 1 0 0 a,
0 0 0 0

A= %
0 0 .. 00 a,
0 0 .10 a&a,
0 0 .. 01 a,

ee COOCTBEHHbIE 3HAUCHHUSA U )KOpAaHOBa GopMa.
KBaIlpaTI/I‘-IHHﬁ 3aKOH B3aMMHOCTH. Brluncienune KBaApaTU4YHBIX BBIYCTOB U HCBBIYCTOB.
1o P=3(mod4) = p=4k+3

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

H3Bneuenue KBaJApaTHbIX KOpHefI 1o MIpOCTOMY MOIYJI

W3Bneuenue KBaJApaTHbIX KOpHeﬁ 10 IpOCTOMY MOAYJIIO

IIpuMmepHbIe TeMbl pedepaTUBHBIX J0KJIA/10B

Pacummpenne coctaBa BCTPOEHHBIX U HPOrpaMMHUPYEMBIX THUIIOB MaTeMAaTUYECKUX
0OBEKTOB.

Wnterpamnus CKA ¢ apyruMu KOMObIOTEPHBIMU CUCTEMaMHU.

YHudukanus u 00beKTHas OpUeHTalMs HHTepdeiica moap30BaTes.
IIporpamMmmupoBaHuE€ CUMBOJIBHBIX BBIYMCIICHUI PONU3BOJIBHOMN CIIOKHOCTH.
Yckopenue pabotsl CKA.

LISP-mammna.

TexHHKa CHMBOJIBHBIX BBIYMCIECHUM.

OynkuuonanbHble LISP-BeIpakenus.

Kuraiickas Teopema 00 ocTaTkax U € IpUMEHEHHE.

. [IpuMHUTHBHBIE 3JIEMEHTHI KOHEUHBIX MOJIEH.

. KommnprorepHas anreGpa B kpunrorpaduu.

. ATTOpUTMBI OBICTPOTO YMHOXKEHHS MaTPULL.

. ProK3a4yHble aJIrOpUTMBI.

. I3BneyeHne kBaipaTHbIX KOPHEHN B KOHEYHBIX MOJISIX.

. Anroputm HlTpaccena.

. Anroput™m Bunorpana-llItpaccena.

. O630p BEpPOSATHOCTHBIX AITOPUTMOB PA3JI0KEHUS Ha IPOCTHIE MHOXKUTEIIH.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust
Kpurepuu onieHMBaHusA 110 3a4ETY:
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«3aYTEHO»: CTYJICHT BJIaJICET TECOPETUYECKUMHU 3HAHUSAMU 110 JAHHOMY pa3zeiy, 3HaeT POPMbI
JIOMTyCKAaeT HE3HAYWTEIbHBIC OIMUOKH, CTYACHT YMEET TPABWIBHO OOBSICHATH MaTepHa,
WITIOCTPUPYSI €r0 IpuMepaMu

«HE 3a4TEHOY»: MaTepuall He YCBOCH HIIM YCBOCH YaCTHYHO, CTYACHT 3aTPyIHSACTCS TPUBECTH
IPUMEPBI, JOBOJILHO OTPAHUYECHHBIA 00bEM 3HaHUI MPOrPaMMHOI0 MaTepuaa.

O1eHOYHBIE CPE/ICTBA ISl HHBAJIHUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI
BBIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX IICUXO()U3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJHJIAM M JIULAM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI
NPEOCTABIISCTCS JOMIOJHUTEIHFHOE BPEMS /7Sl TIOATOTOBKU OTBETA HA SK3aMEHE;

— NPHU MPOBEJCHUU TPOLEAYPHI OICHUBAHUS PE3yJbTAaTOB OOYYCHUS WHBAIUIOB W JIHII C
OTrPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS MPEIYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
Cpe/ICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHMBHYaTbHBIMH OCOOCHHOCTSIMU;

— MPH HEOOXOAUMOCTH Uil O0YYAIOIIUXCsl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI U
WHBAJIMIOB MPOLIEAYpa OICHUBAHUS PE3YIbTATOB O0YUEHUS MO AUCIUILTUNHE MOXKET IIPOBOAUTHCS
B HECKOJIBKO ATAIoB.

[Iporienypa olieHUBaHMS pPE3yJIbTATOB OOYYCHHS WHBAJIHIOB W JIMII C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPeIOCTaBICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSM WX 3J0POBbS U BOCIPHSITHS
uH(popMaluu:

J1J1st JIAI C HApYILICHUSIMH 3PCHHS:

— B Ie4aTHOH (hopMe yBEITMUYCHHBIM MIPU(TOM,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA.

JI1s AL ¢ HapyIIeHUsAMHU CIlyXa:

— B [TIeYaTHOU (opme,

— B popMe PIIEKTPOHHOTO TOKYMEHTA.

J1Jist U1 ¢ HApYIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO amapara:

— B miedaTHoi opme,

— B (popMe 3IIEKTPOHHOIO IOKYMEHTA.

JlaHHBIA TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

S. IlepedyeHb OCHOBHOM M JONMOJHHUTEJILHOH y4eOHOH JMTEpPaTypbl, HCOOXOAUMON NJIst
OCBOCHUS M CHUIUIMHBI (MOAYJIs1).
5.1 OcHoBHas JiuTEpaTypa:

1. BunorpagoB .M. OcHoBbI Teopuu uucen. 14-e uza. [Dnexkrponusiii pecypc]. - CII6.:
Jlans, 2020. - URL: https://e.lanbook.com/reader/book/139285

2. T'myxoB M.M., Emuzapog B.I1., HewaeB A.A. Anrebpa, 4-¢ u3a. [DIeKTpoHHBIN pecypce]. -
CII6.: Jlanb, 2022. - URL: https://reader.lanbook.com/book/187793
5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. Konoa E.A., Tlommak I'.A. AnroputmMbl u mporpammbl. S3pik C++, 6-¢ wu3mI.
[DnexTpoHHBIH pecypc]. — CIIb.: Jlans, 2021. - URL:
https://e.lanbook.com/reader/book/176900

2. Oxkynos C.M. [IporpamMmmupoBaHue B alropuTMax, 7-e u3i. [ DIeKTpoHHbIH pecypc]. — M.:
Jlaboparopus 3uanwuii, 2021. — https://reader.lanbook.com/book/172252

5.3 llepnoguyeckue U3IaHUs:
He npenycmoTpens!
6. UnTepHET-pecypchbl, B TOM YHCJIe COBpeMeHHbIe MPodeccHoHaATbHbIE 0a3bI JAHHBIX
U MHGOPMAILMOHHBbIE CIIPABOYHbIE CHCTEMBI
J1IeKTPOHHO-0u0MoTeuHbIe cucteMbl (IBC):
1. DBC «HOPAMT» https://urait.ru/
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https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
3. OBC «BOOK.ruy https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbubie 6a3b1 JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubaunoreka (HOB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAy4HbIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
7. HanuonanbHas »IEKTpOHHas OWONMOTEKa (IOCTYH K DJIEKTpOHHOW OMOIHOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/
8. Ilpesunenrtckas oubanoreka um. b.H. Enbrna https://www.prlib.ru/
9. Dnekrponnas kouiekius 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. "Jlexropuym TB" http://www.lektorium.tv/
18. VuuBepcurerckas nHpopmanuonHas cucrema POCCHUS http://uisrussia.msu.ru
HNudpopmManMoHHbBIE CIPABOYHbIE CHCTEMBbI:
1. KoucynpranT Ilntoc - cipaBouHas mpaBoBast cucTema (JOCTYI 110 JIOKaJIbHOU CETH C
KOMIIBIOTEPOB OMOTMOTEKH )
Pecypcsi cBoOogHOrO 1OCTYNA:
AMepuKaHCcKas TaTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
[TomHbIe TEKCTHI KAHAACKUX AuccepTanmii hitp://www.nlc-bnc.ca/thesescanada/
KubepJlennnka (http://cyberleninka.ru/);
MuHucTepcTBO HayKy U Bbiciero oopasosanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;
denepanbublii mopran "Poccuiickoe odpazosanue” http://www.edu.ru/;
6. Hudopmanmonnas cucrema "EquHoe 0KHO 10CTyMa K 00pa3oBaTeNbHBIM pecypcam”
http://window.edu.ru/;
7. Enunas xomnexnus mu@poBeIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .
8. denepanbHblil IEHTP UHPOPMAITMOHHO-00pa3oBaTeNbHbIX pecypcoB (hitp:/fcior.edu.ru/);
9. IIpoext 'ocymapcTBEHHOT0 HHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymkuna
"OO6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;
10. CnpaBouyHO-uHpOpMaIHoHHbIH opTan "Pycckuit s3e1k" http://gramota.ru/;
11. Cnmyx0a TeMaTHYECKHUX TOJKOBBIX cioBapeit http://www.glossary.ruf/;
12. Cnoapwu u suipkioneauu http://dic.academic.ru/;
13. O0pazoBarenbHbIi opran "Yueba" http://www.ucheba.com/;
14. 3akonomnpoekT "O6 obpazosanuu B Poccuiickoit @eneparnun’. Bonpocs! u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety
CoOcTBeHHbIE 2JIEKTPOHHBbIE 00pa3oBaTe/ibHble U MHGpopManuoHHbIe pecypebl Kyol'y:
1. Cpena MOAYJIBHOTO qUHaMHUYeckoro ooydenus http://moodle.kubsu.ru
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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/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
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/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/

2. ba3a yueOHbIX TIIaHOB, y4eOHO-METOMUECKUX KOMIUIEKCOB, MyOINKaui 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHpOpPMALMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX
oOpa3oBaTelbHbIX TexHONOTHi http://mschool.kubsu.ru;

4, DnekTpoHHsbIid apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

5. DNeKTpOHHBIE 00pa30BaTeIbHBIE pecypchl Kadeapbl MH(GOPMALMOHHBIX CHCTEM U

TexHosoruii B obOpasoBanuu KyOI'Y u Haywyno-meroamdeckoro sxkypHaia "LLHKOJIBHBIE
I'OJbI" http://icdau.kubsu.ru/

7. MeToauyeckne YyKa3aHusi Js OOyYAINIIUXCS 10 OCBOGHHI) JTHCHUIIHHBI
(MmomyJin).

CoracHo y4eOHOMY IIJIaHy AUCITUIUTHHBI « DKCIIEPUMEHTAIbHAS TEOPHUS YUCEI» UTOTOBOM
dbopMoil KOHTpOJsi sBIseTcss 3adeT. [l cmaum 3adera MarucTp JOJDKEH HAYYHUThCS Ha
7a00pATOPHBIX 3aHATHSAX PEIIaTh MPAKTUYECKUE 3aJaHUs 10 TeMaM paszieioB 1-3, BBIOJIHATH
JIOMAIlIHKE 3aaHus. TUIbl MPaKTUYECKUX 3aJjaHUM Ha 3a4ET COOTBETCTBYIOT 3aaHUAM. TaKkxKe Ha
3a4eTe MArucTpam MpeaiaraloTcsi 1 TEOPETUUECKUE 3a/IaHusl, COCTOSIIIME B MUCbMEHHOM OTBETE
Ha OJWH M3 BOIPOCOB. KOMMYECTBO MPAKTUYECKUX U TEOPETUUYECKUX 3aJaHUM 3aBUCUT OT
AKTUBHOCTH U PE3yJIbTaTUBHOCTU PabOTHI MarucTpa B TCYEHUE CEMECTPA.

Baxneiiimum sTanoM Kypca SBISIETCS CaMOCTOsITENbHas paboTa 1Mo AUCIUIIIMHE
(MO,I[YJ'II-O).

J1J1sl MOATOTOBKH K OTBETaM Ha TEOPETUYECKHE BOIIPOCHI B X0/I¢ KOHTPOJIBHBIX padOT U Ha
3a4eTe MarucTpaMm JIOCTaTOYHO MCIIOJIb30BaTh Marepuall JeKuuid. Bech 3TOT TeopeTudeckuil
MaTepuan COACPKHUTCS B YUeOHBIX MOCOOUSX M3 CIHCKAa OCHOBHOW JUTeparypbl. s usyueHus
TEOPETUIECKOI0 MaTepuaa, HEOOXOAUMOTO ISl TTOATOTOBKH pedepaTHBHOrO JOKIAaa, KpoMe
OCHOBHBIX UCTOYHHUKOB JINTEPATYPbI BO3MOKHO UCIOJIb30BAHUE JIONOJIHUTEIbHBIX UICTOYHUKOB U
WNHurepHer-pecypca. B cinydae 3arpyaHeHMH, BO3HUKAIOIIMX Yy MAarucTpoB B IIpOLECCE
CaMOCTOSTENIbHOIO HW3y4Y€HHUsI TEOPUM, IPENOJaBaTeNlb pPa3bsCHAET CJIOKHBIE MOMEHTHI Ha
KOHCYJIbTAITUSX.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNIOJb3yeMbIX NPH OCYLIECTBICHUH
00pa30BaTeIbLHOIO MPOLECca MO0 AUCHUILINHE (MOIYJIIO).

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

basbl qanHBIX HAa OTKPBITOM Koge SQL

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecnedeHus .
d) nmepeYeHb JULEH3MOHHOI0 NPOTPAMMHOI0 00eceYeHHs:

Ne ITepevyennb JTHIEH3NOHHOTO MPOTPAMMHOI0 o0ecIeYeHn st
;l./n Microsoft Windows 8, 10

2. Microsoft Office Professional Plus

3. Maple 18

4. | MATLAB

5. | Wolfram Mathematica
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http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

B) llepeyeHb cBOOOIHO PACIPOCTPAHAEMOI0 POrPaAMMHOI0 0O0ecredeHHsI
Ne IlepeyeHb cBOOOAHO pACHPOCTPAHSIEMOr0 NPOrPaMMHOI0 o0ecneyeHust
[TakeT komnbrOTEpHON anreopsl Sage 8.3. OdbunuansHbIil caiT http://sagemath.org/

2. [Taker kommbroTepHOU anredpel Gap4r9p3. OdunmaneHeiii caitt http://www.gap-
system.org/

3. [Taker xommbroTepHoii  anre6psr  PARI/GT  2.11. Oduuumanbheiii  caiiT
http://pari.math.u-bordeaux.fr/

4, bubnmoreka nns padboTel ¢ 6onbmmMu nenbivua aucaamu GMP 6.1.2. OdurnanbHbIi

caut https://gmplib.org/

5. SI3p1k iporpammupoBanus Python. Odunmansaslii caifT https://www.python.org/

6. SI3p1k iporpammupoBanus Julia. Odunmansuelii caiit http://julialang.org/

7. A3bik nmporpammupoBanus Cython. Odurmanspaeiii caldt http://cython.org/

8. Kommunsitop PyPy, ontummsupyrommii kox Python u Cython. Odunmansueiii cait
http://pypy.org/

9. Python B obnake, mHTerpupoBanHas cpena paspadotku Anaconda. OdunmanbHbBIIT
caut https://store.continuum.io/cshop/anaconda/

10. | Maremarnueckue maketsl Python, mpoekr SciPy. Odunmanpaeii — cait
http://www.scipy.org/

11. Kinnenrckas OoC Debian 9.5. OdunmanbHbIi CalT
https://www.debian.org/index.ru.html

12. W3nparennsckas cucremMa LaTeX/MiKTeX 2.9. OdunmanbHbIi calT

http://www.miktex.org/

13. | Vrumutel PyccunoBuua https://technet.microsoft.com/ru-ru/library/bb545021.aspx
14. | Anamm3 3anmmenHoctu cetr Kali Linux 2018.3. https://www.kali.org/

15. Amnanus 3anmnenHoctu cetu Snort 3.0. OdunmanbHeil caiit https://www.snort.org/
16. | Cepsepnas OC CentOS — 7. OdunmansHeiii caidt https://www.centos.org/

17. | Oducnas  cucrema  Apache OpenOffice 4.1.5. OdunuanbHelii  caifr
https://www.openoffice.org/ru/

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-tipaBoBas cuctema «Koucynsrant [Tirocy» (http://www.consultant.ru)
2. DnextponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
3. Dnekrponnas oudmuoreka http://gen.lib.rus.ec/

9. MarepuanbHo-TexHH4Yeckassi 0a3za, HeoOXoauMasi UIA  OCYHIIeCTBJICHUS
00pa3oBaTeILHOIO NMPOLecca Mo JUCHUIIMHE (MOAYJII0).

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTLIHHBI

Ne Bun pabor
(MOAyJs1) U OCHAILIEHHOCTh

1. JlexoHHbIE 3aHITUS JlekunoHHasg ayauTOpHs, OCHAIIEHHAas MPE3CHTAMOHHOMN
TeXHUKOH (IIPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMUM TporpaMMHbIM  obecnieuennem (I10)
[Iporpammsi, JIEMOHCTpALINHU BUJIEO MaTepualioB
(mpourpsiBatens «\Windows Media Playery). [Iporpammer ais
JIEMOHCTpAllUU M Cco3/aHus mpe3eHtanuii («Microsoft Power

Pointy).
2. CemuHapckue 3anatusi | He mpenycMoTpeHsl
3. JlaGopaTopHbie JlaGopatopusi, YKOMIUIEKTOBaHHasi  CIHEIHAIU3UPOBAHHON
3aHATHUS MeOeNnbl0 HM TEXHHYECKUMHU CpEACTBaMU OOyYEeHHS —
KOMIIBIOTCpaAMU
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Kypcooe He npenycmoTrpeno

MPOEKTUPOBAHHE

['pynnoBbie AynuTtopus i TPYIIIOBBIX 3aHATHI

(MHIUBHUIYATTBHBIC)

KOHCYJIbTALINU

Texkymuii  KOHTpOJIb, | AyIUTOpHUS ISl TPYIIIOBBIX 3aHITUM

MIPOMEXYTOUHAS

aTTecTanus

CamocTosTenbHas Kabuner st caMoCTOSITENIbHOM  pabOThl, OCHAIIECHHBII

pabota KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K
cetu «/HTEpHET», NMPOrpaMMoOil 3KpPaHHOTO YBEJIWYEHUS U
00ECTIeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.
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PEIEH3U S

Ha QOHI oleHOYHEX CPEACTB AUCUUMIHHEE]
BKCIIEPI/IMEHTAJIBHAH TEOPUS YHUCEJ

Hanpasnene noarorosku 01.04.0] Marematuxa
Hanpasnennocrs AnreGpanveckye METOEI 381K Tl HHGOPMarHyY

A Maructpos HalnpasieHHOCTE «Anrebpanyeckue METOABI  3ammTe
HHPOPMaIHy) COCTaBleHA  noKTOpOM ¢H3m<o—maTeMamqecxnx Hayk,

3acelaHuu y4ebHo-MeTomuuecKoro CoBeTa  dakynsrera Marematuku
KOMIBIOTepHBIX Hayk,

OcBousnme TIporpamMmy  mucummmpgsy axcnepmen'ranwaa TeOpHs Yycen
cMoryT: Onpenensry CTPYKTYDHBI faHHBIX B KOMIbIoTepHO anrebpe. Ucnoss3opary,
TEXHHKY = CUMBOMTBHpIX BEMHCACHHH. TTpumensry, OCHOBHbIE MaTemaTyeckye
METOLBI, Hemomb3yempre AHaIU3e THNOBKIX Kpuntorpaduyeckux aJIrOPHTMOB,
OPHEHTHPOBaTECy g TUTIOBBIX apPXHTEKTypax BBIYHCIIHTE b HBIX npomneccos;
HCTIONB30BaKS  6uGmHOTEKY AITOPUTMOB M makertop Paclumpenus; noucka p
HCTIONTb30Ban 1y COBpeMeHHOi Hay4HO-TeXHUYecKol MTEpaTypolt B obnacty
CHMBOMBHBIX BRIHCIe K}

Donx oneHouHEX CPCACTB MHCUMIIIHE R JKcepuMenTanEHay TEOPHs Yuce)
ATH  Maructpos HamnpasneHHoCTS «Anre6panyeckye METOABI  3ammTy

Kannunar ¢us.-var, Hayk,
3aBenyrommii kadenpoii MaTeMaTtuyeckux
H KOMIIBIOTEPHBIX MeTo108 ®I'bOY BO «Ky6I'yy

M.H. Apo6Gorenko
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