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1 Hesu u 3agaumn U3y4eHusi AUCUMIIIMHBI (MOIYJISA).

1.1 Ilesb 0OcBOEHMS AUCHUNINHBI.

Ilenp ocBOeHMS NUCLUUIUIMHBI — pacCcMaTpUBaeT 3afaud MHGOPMAaTU3alKMU U HAYYHOTO
nporpamMmupoBaHus. V3yueHue 5TOM [IUCLUILIMHBL SIBJIAETCS Ba)XHOM COCTABHOM 4YacTblO
COBPEMEHHOTO MaTEMaTHYECKOTO 00pa3oBaHus U 00pa30BaHMs B 00JACTH KOMITBIOTEPHBIX HAYK.

1.2 3apayu AUCHMINJIMHBI.

3amaun ocBoeHusi nucuuiuiuHbl «KommbroTepHass anreGpa»: mosydeHue O0a30BbIX
TEOPETHUECKUX U MPAKTUUYECKUX CBEJECHUN U HABBIKOB O CTPYKTYPE U aJITOPUTMAX CUMBOJIBHBIX
MaTemMaTuyeckux  BbluuciaeHuil.  [Ipexknme  Bcero  anreOpanueckux, — CBS3aHHBIX €
BBIYHCIUTEIFHBIMA M YHCJIOBBIMU BOTpOCamMu anreOpsl u kpunrorpaduu. [IpuMenenue »Tux
3HaHUW Ha TMpakTUKe, IPH PACCMOTPEHUU TMEPCIEKTHUB pPa3BUTHUS MaTEMaTHMYECKUX U
KOMITBIOTEPHBIX HAyK, MECTE€ M POJIM BBIYMCIHUTEIIbHBIX MPUEMOB U METOJOB, MPU PELICHUU
BOIPOCOB 3aIUTHl HHPOPMAIUHU. A TaKXKe MPHU aHAJIU3€ CTPYKTYp MH(POPMAIIMOHHBIX CUCTEM U
MaTEeMATHYECKUX METOJIOB MOCTPOCHHSI 3aIIUIIEHHBIX HHPOPMAIIMOHHBIX CUCTEM.

W3ydyenne  TeopeTMueckux  OCHOB  mpeamera:  WHdopmannoHHbIE  OOBEKTHI.
KowMmmberorepHas anreOpa W 4YWUCICHHBIA aHaIW3. DJIEMEHTHI TEOPUHU CIOKHOCTH AITOPUTMOB.
YucnoBble (QYHKIMH, OCHOBHBIE TEOPEMBbI O EBKJIUAOBBIX KOJbIAX, aJTOPUTMbI PEIICHUS
JUHEWHBIX M KBaJpaTHBIX YpPAaBHEHUH B KOHEUYHBIX IMOJSAX, KOJbLAX BBIYETOB, aJTOPUTMBbI
HAXO0X/ICHUS HauOOJbIINUX OOIINX JETUTeNeH, alrOPUTMOB IPOBEPKU MIPOCTOTHI YUCEIL.

1.3 MecTo AucuunInHbI (MO1YyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMBbl.

JlucuuniuHa  «KOMIIbIOTEpHasi —airedpa» OTHOCHTCA K 4YacTH, (opMUpYyeMOoi
ydacTHUKaMu 00pa3oBaTeNbHBIX OTHOIeHW brmoka 1 "Iucuummuasl (Momgynu)" ydeOGHOTO
TJIaHa U ABJISIETCS TUCIMIUIMHOM 110 BeIOOpY b1.B./[B.01.02.

JlanHasi MUCIUIUIMHA, KaK ajlrOpUTMHUYECKas OCHOBAa KpunTorpaduu, KpUNTOAHAIH3A,

TEOpUn 3aIUIICHHBIX MH(POPMALMOHHBIX CHUCTEM, IIpU3BaHa COIEHCTBOBATH
dbyHaaMeHTanM3aul 00pa30BaHMs, YKPEIUIEHUIO NPAaBOCO3HAHHMS M Pa3BUTHIO CHCTEMHOTO
MBIIUICHAS ~MAarucTpoB. A TakKe pPa3BUTUI0 HABBIKOB IIPUMEHEHUS COBPEMEHHBIX

KOMITBIOTCPHBIX CPCACTB JIAA pCHICHUA CCTCCTBCHHO-HAYYHBIX HpOGHGM.
1.4 IlepevyeHb MIaHMpPyeMbIX Pe3yJbTATOB O0OyYEeHHUS MO AUCUMUILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOeHHs 00pa30BaTeIbHOM NPOrPaMMBbI.

Pe3ynbpTaThl 00y4eHUs IO TUCITUTUTNHE
(3HaeT, ymeer, BIaieeT
(HaBBIKW W/WJIU OTIBIT ACSTEIHHOCTH))

Ko u HanmeHoBaHMe HHIUKAaTOpa™
JIOCTHXKEHHUS KOMIICTCHIIUHN

IIK-1 Cnocoben ¢opmyaupoBaTh M peliath
byHIaMEHTAIBPHOM U MIPUKJIATHON MaTeMaTHKU

AKTyaJIbHBIC W  3HAYUMbIC 3aJa4u

TIK-1.1 3HaeT OCHOBHBIE MOHATHS, HICU H
MeTO/Ibl PYHIAMEHTABHBIX MaTEMaTHYECKUX
JTUCITUTIIAH JJIs perieHus 0a30BbIX 3a/1a4
[IK-1.2 VYmeer mnepenaBath pe3yJbTaThbl
MPOBEICHHBIX TEOPETHUECKUX U MPUKIATHBIX
UCCIIEIOBaHUM B BHJE  KOHKPETHBIX
NpPEeJAMETHBIX PEKOMEHJAlui B TEPMHUHAX
MpeAMETHOM 00IacTh

[IK-1.3  CamocTosITeNbHO
periaer CTaHJIapTHbIE
byHaaMeHTanIbHON u
MaTeMaTUKHU

[IK-1.4 Nwmeer HAaBBIKU peuieHus
MaTeMaTHUYeCKUX 3a/]ad, COOTBETCTBYIOIIMX
KBaJTM(DUKAIIAH, BO3HUKAIOIINX npu
NPOBEJCHUN  HAYYHBIX W MPHUKJIAJHBIX

U KOPPEKTHO
3a1a4n

MPUKIATHON

3rarh: O KOMIIBIOTEPHOU peanu3anuu HHPOop-
MAaIMOHHBIX OOBEKTOB.
Cas3u

KOMIIBIOTEPHOM anreOpbl u
YUCJIEHHOTO aHAJIN3a
YmeTs: [Ipumensars OCHOBHBIE

MaTeMaTHUYeCKUe METOJbI, HCIOJIb3yeMble B
AQHAJIN3€ TUIIOBBIX AJITOPUTMOB

Bnanets HaBbIKaMU: UCIIOJIb30BaHUS
OMONMMOTEKH  aNrOpUTMOB U IAKETOB
paciupeHus;

IIOMCKAa ¥ UCIOJb30BaHUS COBPEMEHHOMN
Hay4YHO-TE€XHUYECKOU JIUTEPATYpOit B
00J1aCTH CUMBOJIBHBIX BBIYHCIICHUH.




PesynbpTarel 00yueHus IO JUCIUILTAHE
(3HaeT, ymeeT, BlIaJieeT
(HaBBIKH W/WJTHU OTIBIT JESTEIILHOCTH))

Kon u HanmeHoBaHMe HHIUKAaTOpa™
IOCTHOKEHHUSI KOMIIETCHIINHT

HUCCIJIENOBaHUI

IIK-4 CnocoGeH OpUEHTUPOBATHCS B  COBPEMEHHBIX  aJrOPUTMAX  KOMITBIOTEPHOM
MaTeMaTuKHu; o0JazaTh CMOCOOHOCTAMH K 3(P(EKTUBHOMY TNPUMECHEHHIO W peau3arii
MaTEMaTHYECKHU CIIOKHBIX aJITOPUTMOB B COBPEMEHHBIX NMPOTPaMMHBIX KOMILIEKCaX

[IK-4.1 YmMmeer npUMEHATh U pean30BbIBaTh | 3HATH!

MaTeMaTHYeCKH CJIOXHBIE anroputMel B | O KOMITBIOTEPHOM peau3anu
COBPEMEHHBIX IIPOrPaMMHBIX KOMILIEKCAX UH(POPMALIMOHHBIX 00BEKTOB.
[1K-4.2 Tlpumenser B mnpodeccuoHanbHOu | CBsI3U KOMITHIOTEPHOM anreOpsI "

JEATENIbHOCTH METOJUKY MCCIEAOBAHUS U | YUCJIEHHOIO aHaJIu3a.
CO3/IaHUSl HOBBIX MOJENEH, METOAOB U | DJIEMEHTHl TEOPUU CI0KHOCTH aJrOPUTMOB.
TEXHOJIOTUM B MaTeMaTHKE U €CTECTBEHHBLIX | YMETh:

HayKax OnpenensiTsb CTPYKTYPBI JTaHHBIX B
[IK-4.3 JleMOHCTpUpyeT yMeHHE OTOOpa | KOMIBIOTEpHOU anredpe.

CpemM CYIISCTBYIOIIMX METOJ0B HaumbOosee | Mcrmonp3oBath TEXHUKY CHMBOJBHEIX
MOAXOMAIIME JJISI PELICHUS] KOHKPETHOM | BBIYMCIIEHUM.

MPUKJIATHON 3a1a4n [IpuMeHSTh  OCHOBHBIE  MaTeMaTHYECKHE

METO/TbI, MCIIOJIb3YeMbIC B aHAJIN3€ THITOBBIX
KpUNTOrpaQUUECKUX alrOPUTMOB.

Bnanets HaBBIKAMU:

KIACCU(PUKALMKA  CHCTEM  KOMIIBIOTEPHOMN
anreOpsr;

OpPUEHTUPOBATLCS B THIOBBIX apXUTEKTypax
BBIYHCIIUTEILHBIX TPOIECCOB;
UCTIOJIb30BaHUsl OMOTMOTEKH aIrOpPUTMOB U
MaKEeTOB PACIIMPCHUS;

2. CTpyKTYpa M coAep:KaHue JMCUMIIIMHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH IMCHUIJIMHBI 110 BUAaM padoT.

Oobmas Tpy10EMKOCTh JUCIUTUTNHBI COCTAaBIsIeT 2 3a4. en. (72 yaca), ux pacupe/esieHue
1o BUaM palboT MpeICTaBIEHO B TaOIHUIIE.

Bun yuebnoi paboThl Bcero CemecTtphbl
4acoB (gacsl)
2
KonTakTHas padora, B TOM 4ncje:
AyauTOpHBIE 3aHATHS (BCEro): 26 26
3aHgaTHs IEKIIUOHHOIO TUMA 12 12 - - -
JlaGopaTopHbIie 3aHITHS 14 14 - - -

3aHATUS CEMUHAPCKOr0 TUIA (CEMHUHApBI,
IPAKTUYECKHUE 3aHITHSI)

HMNnas koHTaKkTHas padora:

KonTpons camoctosrensHoii paboTsl (KCP)

ITpomexxyrounast arrectanus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHCJIE: 458 | 45.8
Kypcogas pabora - - - - -
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 16 16 - - -
BrinonHenue nHAMBUIYAIbHBIX 3aJJaHUM (ITOJITOTOBKA 13 13 - - -
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COOOIICHUH, Tpe3eHTaIil)

Pegepar - - -
IToaroroBka K TEKymemy KOHTPOJIIO 16,8 16,8 - - -
KoHTpoJb:
IToaroroBka K 3auery - -
O0umas Tpy10eMKOCTh qac. 72 72 - - -
B TOM 4HC/e KOHTaKTHAs | 62 | 262
padora
3a4. e 2 2

2.2 CTpyKTypa AMCHMILIMHBI:

Pacnipenencnue BuI0B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jesiaM AUCIUILTHHBL.
Pa3nensl qUCHMILTUHBL, U3ydaeMble BO 2 ceMeCTpe (ouHas gopma)

KonnuecTtBo yacos
AynutopHas Breayiun
Ne HaumenoBanue paszenoB Beero aGoTa TOpHas
P pabota
JI 113 JP | CPC
1 2 3 4 5 6 7
[Tonsitne o kommbloTepHOU anredpe. [lakeTs 14 ) ) 10
1 KOMITBIOTEPHOH anreOpsl. [lakeTsl Ha OTKPBITOM KOJE.
CTpyKTyphl JaHHBIX B KOMIIBIOTEPHOM anredpe. 13 4 4 10
2 |TexHmKa CHUMBOJIBHBIX BBIUHCICHHIA.
LISP-mamunsl. Llenounciennas apudmeruka. 16 ) 4 10
3 |MonuromuansHas apudmeTHKa.
Penykuus anredpandeckux BeIpaskeHHt. Meton
KputHueckux nap. Anroput™m EBknuaa. ITpocteie 38| 4 4 15.8
4 |umcma. TecTsl pocTOTEL. PasnoxeHne dncen Ha ’ ’
IIPOCTBIC YHCIIA.
Hmozo no oucyunaune: 12 14 45,8

[Mpumeuanue: JI — nexmuu, [13 — mpakrtuyeckue 3anstust / cemuHapsl, JIP — maGopaTopHbie
3arsaTusi, CPC — camocrositenbHas paboTa Maructpa

2.3 ConepxxaHue pa3iesioB AUCHUNINHBI:
2.3.1 3ausaTH JEeKIMOHHOI0 THIIA.

®dopma
HaumenoBanue
Ne Coneprxanue paszena TEKYIIETO
paznena
KOHTPOJIS
1 2 3 4
1 |[TonsiTre 0 koMmmbrOTepHOU |KOMITbIOTEpHAS ayireOpa U YUCIICHHBIM aHAIN3. P

anredpe. [TakeTst

TO‘IHaSI, OCJIIOYUCIICHHAA U IIOJIMHOMHUAJIbHasA

KOMIThIOTEPHOU anreOphl.  |apudmeTrku. CHCTEMbI KOMITBIOTEPHOU anreOpbl
[TakeTbl Ha OTKPHITOM (CKA). ®ynknuonanbHOe Ha3HaueHue. Tur
KOJIE. apxutexTypsl. CpenctBa peanusamnuu. O61acTb

IMIPUMCHCHUS. I/IHTel"paJ'II:HI)Ie OLICHKH Ka4e€CTBa.




[TakeTsl KOMMIBIOTEPHOM anredpsl Maple 2017,
PARU/GT 2.9 GAP4r8p8, Sage 8.1. O630p ux
BO3MOYKHOCTEH U CpaBHEHHE (DYHKIIMOHAJIA.

2 |CTpyKTypHhl TaHHBIX B bazoBeie cTpykTypsl nanubix B Sage Criucku (list), C)

KOMITHIOTEPHOM anredpe.  |InHaMuueckue MaccuBhl. [lepeuncnenus (tuples).
TexHHKa CHMBOJIBHBIX CrnoBapp nny accOLMaTUBHBIN MaCCHUB
BBIYUCIICHHI. (dictionary). ®ynkuuu u OyHKIuH si3b1ka Python.

VYcnoBHbIE OnIEpaTOPBI, HUKIIBI, CHMBOJIBHBIE
BBIpa)KEHUS, ajredpandeckue CTpyKTyphl,
MaTpHUIIbI, BEKTOPHBIE ITPOCTPAHCTBA.

3 |LISP-mamuHsI. Lenouncnennas apudmernka. OOBEKTHI T
Henouncnennas BBIUMCIICHUH B [IEJIOUNCIEHHON apu(MeTHKe —
apupmeTHKa. KOPOTKHE U JJIMHHBIE HEOTPULIATENIbHBIE LIETIbIE
[TonuHoMuanbHas yucia. Cucrema curciienus (CC) — no3uuoHHas,
apu(pMeTHKa. C MIOCTOSIHHBIM OCHOBAaHUEM. 3HaK 4MCiIa U

TTO3UIIMS TOYKH (pa3IeauTelIs MeJIol U APOOHOM
qacTeil) XpaHsaTcs U 00padbaThIBalOTCS OTACIBHO.

4 |Penykuus anreOpanyeckux [Pemgykius anreOpandeckux BeIpakeHHA. MeTos P
BbIpakeHUI. Metox JOKaJM3aluu. AIropuT™ nomnonHeHus. Teopema
KPUTHUYECKUX I1ap. Knyra — benaukca. Meroa KpUTH4ecKux map.

Anropurm EBxinpa. Metoa nonosnHeHus. 3aJa4a NOJNMHOMHAIBHOTO
IIpoctsle yncna. TecTsl yrnpoliueHus. Penykuus noamHoMoB. ba3ucel
MpOCTOTHI. Paznoxenue I'pébnepa. Pemenne cucteMbpl MOTUHOMHUATBHBIX
qucel Ha MPOCThIe Ynucna. |ypaBHeHuil. AnroputM byx6eprepa. OTHomeHne
JIEIMMOCTH U €T0 CBOMCTBA.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
He npenycMmoTrpensl
. dopma
No Hanmenosanue TemaTnka NpakTUYECKUX 3aHATUN TeKyIEro
paznena (cemuHApOB) KOHTpOS
1 2 3 4
1.
2.3.3 JIaGopaTopHBbIe 3aHATHS.
®dopma
Ne Hammeroasme Coneprxkanue paszena TEKYIIETO
pasiiena KOHTPOJIS

1 2 3 4

1 |ITonsiTHe 0 koMIbIOTEpHOH |Pacmmpenne coctaBa BCTPOSHHBIX U P
anreope. [TakeTsl IIPOrpaMMHUPYEMBIX TUIIOB MAaTEMaTUYECKUX
KOMIIbIOTEpHOH anreOpbl.  |00bekToB. MuTerpanus CKA ¢ npyrumun
[TakeTs! Ha OTKPBITOM KOMIBbIOTEPHBIMU CUCTEMAaMU. Y HUGUKALMS U
KOJIE. o0BbeKTHast opueHTanus nHTepdeiica

nosab3oBatens. [IporpamMmmupoBaHue CHMBOJIBHBIX
BBIYHCIICHUM IPOU3BOJIBHOM CIIOKHOCTH.
Yckopenune pabotsr CKA.

2 |CTpyKTyphl JaHHBIX B Crpykrypsl nanHbix B GAP. KoHcTaHTBI 1 6]
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KOMITHIOTEPHOM anreope.
TexHnka CUMBOJIBHBIX
BBEIYVCIICHUN.

ornepatopsl, llepeMeHHbIe 1 IpUCBaNBaHus,
Oyukiuu, Cnircku, ToXIECTBEHHOCTD U
PaBEHCTBO CIIUCKOB, MHO)kecTBa, BekTops! u
MaTpulilbl, 3anucu, ApupmMeTudecKre mporpeccum,
Hcnonp3oBanue 1UKIOB.

3 |LISP-mamuHsI. CtpyKTypa JaHHBIX JIJIS IPEICTABICHUS] OOBEKTOB T
Lenouncnennas BBIYMCIICHHUI B LIEJIOYMCIECHHOM. S3bIK peain3aiuu
apudmMeTrKa. — C++.IlomuaomuanbHas apudmerrka. OOBEKThI
[TonuHoMuanbHas BBIYUCJICHHI B TIOJIMHOMUAIBLHOUW apudmeTrke —
apudmeruka. MTOJIMHOMBI CTENIEHH N (TI€ N — KOPOTKOE IEI0€

YHCII0) OT OAHON M HECKOJIbKUX MEPEMEHHBIX C
[IEJIOYUCIICHHBIMU KO3 puimeHTamu
(k03¢ PUIMEHTHI — JUIMHHBIC IIEbIE YNCIIA).

4 |Penykuus anredpandeckux |Anroputmsl Beraucienus HOJl B komblle 1enbIx P

BbIpakeHUI. MeTon
KPUTHYECKHX Iap.
Anroputm EBknmnpa.
[Ipocteie uncna. TecTol
MpoCTOThI. Paznoxenue
YHUCeNl Ha MPOCThIEC YUCIA.

yucen. AnroputMmsl Beruucienus HOJI B kosbiax
MOJMHOMOB. BUHApHBIN aITOPUTM BBIYMCIIECHUS
HO/I. Pacupennsiii anroputm EBknnpa.
Pacmmpennsiit anroputm EBkinaa ais
MOJIMHOMOB HaJ MOJeM.AJITOPUTM MIPOBEPKU Ha
MPOCTOTY. AJITOPUTM T€CTUpOBaHus. Tect
Onyapna Jlroka (1878) — [lepuxa ['enpu Jlemepa
(1930). Tect Annemana- [Tomepanma-Promin.
Tectbl IceBAONPOCTOTHI. Yncia
Kapwmaiikna.Pa3noxxeHue yucesn Ha IpOCThIE YHUCIIA.
Merton Anpuena Mapu Jlexanapa. Meton depma.
Meroa nenHbIX ApOoOEH.

3ammra nmaboparopHoi pabotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcosoit
paboter (KP), pacuerHo-rpaduueckoro 3amanusi (PI'3), manmucanme pecdepara (P), acce (9),
koutokBuyM (K), rectupoBanue (T).

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (POEKTOB)
KypcoBbie paboTbl He IPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 OOecneYeHUs JJI1 CaMOCTOSATEeIbHOH padoThl
00y4aoIMXCcH Mo JUCUHUILIMHE (MOIYJII0)

[TepedeHp yueOHO-METOAMIECKOTO 00ECTICUCHUS TUCIIUTIITAHBI

OCBOCHHE TEOPUU

Ne Bun CPC T10 BBITIOJIHEHUIO CAMOCTOSITETILHON pabOThI
1 2 3
1 | I[ToarotoBka pedepatoB |[PoxkkoB  A.B. «Tembl  ucciemoBaTenbCKUX  paboT |
Y HAYYIHBIX COOOIICHHUI |[METOINYECKUE YKa3aHWs 1O MX HAMHMCAHUIO», YTBEPKICHHBIE
kadeapor QyHKIIMOHAIBPHOTO aHaM3a U anreOphl, MpoToKo No
No 12 ot 7 mas 2024 r.
2 |CamocTosITENLHOE PoxkoB  A.B. «llepedyeHb  BIEKTPOHHBIX  MCTOYHUKOB

uH(pOpPMALIUK JUISI CaMOCTOSITEIBHBIX pPadOT MO BCEMY KypCy
Maructepckord mporpamMmmbl AM3UM u pekoMeHaluuu T0 €ro
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UCIOJIb30BaHUIO». METONNYEeCKUe YKa3aHHs, YTBEP)KICHHBIC
kadeapor GyHKIIMOHAIBHOTO aHaM3a U anreOphl, MpoToKo No
No 12 ot 7 mas 2024.

1. Mertoauueckue ykazaHus Uil NMOATOTOBKHM K 3aHATHSAM JIEKIIMOHHOTO U CEMHHAPCKOIO
TUna. YTBepkJIeHbl Ha 3aceqaHun CoBeTa (pakysbTeTa MAaTEMAaTUKU M KOMIIBIOTEPHBIX HAayK
OI'BOY BO «KyOoI'Y». ITpotokon Ne 9 ot 18 mast 2024 r.

2. Meroandeckue yKazaHHs TIO BBIITOJIHCHHIO CaMOCTOSTEIbHONW PabOThl 00y4YaroOmIUXCH.
YTBepxaeHs! Ha 3acenanuu CoBeTa (axkyiabTeTa MaTeMAaTUKU M KOMIbIOTepHbIX HayK PI'BOY
BO «Ky6I'Y». IIpotokon Ne 9 ot 18 mast 2024 1.

3. Meroauueckue yKa3zaHUS IO HCIHOJIb30BAHUIO HMHTEPAKTHBHBIX METOJIOB OOyudeHUs.
VYr1BepxkaeHs! Ha 3aceqannu CoBera ¢dakyabTeTa MAaTEMAaTHKHA U KOMIBIOTEpHBIX HayKk DT'BOY
BO «Ky6I'V». IIporokon Ne 9 ot 18 mas 2024 r.

4. Meronnyeckue ykasaHMs IO MOJIrOTOBKE 3cce, pedeparoB, KypcoBbIX paloT.
YTBepxaeHs! Ha 3acenanuu CoBeTa (axkyiabTeTa MaTeMAaTUKU M KOMIbIOTepHbIX HayK PI'BOY
BO «KyO6I'Y». IIpotokon Ne 9 ot 18 mast 2024 1.

5. Meroauueckue yKa3aHHs 110 BBIOJHEHHIO JA0OpAaTOPHBIX paldoT. YTBEpKICHBI Ha
3acenanun CoBeTa (pakynbpreTa MaTeMaTHKH W KOMIBbIOTEpHBIX Hayk OI'BOY BO «Kyol'V».
IIporokosn Ne 9 ot 18 mas 2024 r.

6. Meroanuecknue yKa3aHUsS 1O  BBIMOJHEHUIO  pacueTHO-TpadUUeCKUX  3aJlaHuU.
YTBepxaeHs! Ha 3acenanuu CoBeTa (axkyiabTeTa MaTeMAaTUKU M KOMIbIOTepHbIX HayK PI'BOY
BO «Ky6I'Y». IIpotokon Ne 9 ot 18 mast 2024 1.

Y4eOHO-MeTOIMYeCKHe MaTepHallbl JUIsl CAMOCTOSITEIbHONW pPabOThl O0YyYaroUIuXcs W3
Yrciia UHBAJIMJIOB U JIML C OFpaHUYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocrasistores
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/JOPOBbS U BOCHIPUATHUS HH(DOPMAITIH:

JUtd nu1 ¢ HapyLICHUSMU 3pECHHUS:

— B [1€4aTHOW (hopMe ¢ yBETMUEHHBIM MIpU(TOM,

— B (hopMe PIIEKTPOHHOT O IOKYMEHTA.

JUid U1 ¢ HapyIIEeHUSMHU CiyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUid nu1 ¢ HapyIIEeHUMH OIIOPHO-JBUTAaTEJIBbHOTO annapara:

— B [1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.

AKTUBHbBIE U UHTEPAaKTUBHbIE (OPMBI, JIEKLNHU, JTa00paTOPHBIE 3aHATHS, KOHTPOJbHBIE
pabotbl, pedepaTuBHBIE AOKIAABl (10 HEKOTOPHIM TeMaM B BHJE IpE3CHTAlMH) M 3a4yer. B
TEYEHUE CEMEeCTpa MAarucTpbl PEIIAIT 337auM, YKa3aHHbIE IPENOAABaTENeM, K KaKIOMY
nabopaTopHOMY 3aHATHIO. KaXkapIil MarucTp roToBUT pedepaTUBHBIIN JOKIAI [0 OAHOM U3 HUXKE
Hay4HbIX TEM. 3adeT BBICTABISAETCA IIOCJIE BBINOJHEHHS OIPEICICHHOTO KOJIMYECTBA
(MpaKTUYECKUX M TECOPETHUYECKUX) 3aJaHHUi KOHTPOJIBHBIX paboT M oTueTa Mo pedepaTruBHOMY
nokiany. B cioydae HEBBINONHEHUS KaKOTO-TO W3 MPHUBEACHHBIX TPeOOBaHUM, Marucrpy ais
clauu 3adera IpeAsaratoTcsl MO0 YCMOTPEHMIO IpPENojaBaTelis HEKOTOPbIE MPAaKTUYECKUE U
TEOPETUUECKHE 3a/1aHNUs, TOJJOOHbIE MPEATIOKEHHBIM HUXKE.

K o0Opa3oBarenbHBIM TEXHOJIOTHSAM TaK)KE OTHOCATCS HHTEPAKTUBHBIE METOABI O0YUCHHSI.
HMHTEepakTUBHOCTh NOJAYM MaTepuana 0 JUCHUIUIMHE «ba3bl NaHHBIX» MPEANOoJIaracT He
TOJIBKO B3aUMOJICHCTBUS BUJA IIPENOJIABATEND - MATUCTP» U «MArUCTp - NMPENOJABATENbY, HO U
«MarucTp - Maructp». Bce 3Tu BBl B3aMMOJEHUCTBHS XOPOIIO JTOCTUTAKOTCS MPU U3JI0KEHUU
MaTepuaja Ha 3aHATUSAX B XOJ€ AMCKYCCHI, a TakkKe Ha JIaDOpaTOPHBIX 3aHATHIX B XOe
U3JI0’KEHUSl MarucTpamu pedepaTuBHbBIX JOKIaI0B (BO3MOXHO B BUJIE MPE3CHTALIUN).



4. OneHo4YHbIe CpeacTBA VI TEKYIIEero KOHTPOJIsl YCIIeBaeMOCTH M ITPOMEKYTOYHOM

aTTeCTaluu.

O 0N U AW
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4.1 ®oHA OLEHOYHBIX CPEACTB VI MPOBECHNS TEKYIero KOHTPOJIs.
Crucok TeopeTHYeCKUX BOMPOCOB (7151 HOJATOTOBKHU K 3a4eTy)
Koncrants! u oneparops! B GAP u Sage.
[lepemeHHbIE ¥ IPUCBAaUBaHUA.
OyHKIUN.
Cnucky - TOXKIECTBEHHOCTh U PABEHCTBO CIIMCKOB.
MHoxecTBa, BEKTOpBI U MaTpHUILIbL.
3anucu.
Hcnonp3oBaHue UUKIOB.
AJITOPUTM TTOMIOJTHEHUS.
Teopema Kuyra — benaukca.
. MeTroa KpUuTHYEeCKUX map.
. 3aJ1aya MOJMHOMHUAIBHOTO YIPOIIECHHUS.
. basucer ['péOnepa. Pemenue cucTemMbl MOJTMHOMHUANTBHBIX YPABHCHHM.
. Anroputm ByxGeprepa.
. Anroputmsl Beruuciieanst HOJl B Kosblie 1enbIx yuces.
. Anroputmbl Berumciienust HOJL B konbIiax mojamHOMOB.
. bunapnsiit anroputm Beraucienuss HOJI.
Pacmmpennsiit anroputM EBkianaa s OJIMHOMOB HaJ TIOJIEM.
AJNTOpUTM ITPOBEPKHU HA IPOCTOTY.
ANTOpPUTM TECTUPOBAHUS.
Tect Dnyapna Jlroka — Jlemepa.
Tect Annemana- [Tomepanna-Promnu.
Tectol iceBaonpoctoThl. Ynucna Kapmaiikia.
Paznoxenue ymncen Ha MPOCThIE YUCIIA.
. Meron Anpuena Mapu Jlexxanapa.
. Merox ®epma.
. Meton nienHbIX apodei.

4.2 ®oHI OLIEHOYHBIX CPEICTB VISl MPOBEACHUS MPOMEKYTOUYHOM aTTecTallum.
CnHcoK THMOBBIX AJTOPUTMOB (TSI CAMOCTOSITEIHHBIX 3aHATHI U 3a4eTa)
Haxo/1eHne NpuMHUTHBHOTO 3JIEMEHTA KOHEYHOT'O TOJIA.

[Toctpoenue Tabauup! Jorapudpma IKoOU KOHEYHOTO MOJIS.

Pemrenne cucreM TMHENHBIX YPAaBHEHUHN HAJl KOHEYHBIM I1OJIEM.

AnropuT™M OBICTPOTO BO3BE/ICHUS B CTCTICHD.

Haxoxpaenue oOpaTHBIX 371EMEHTOB B KOHEYHOM TIOJIE.

Pacumnpenus KOHEUHBIX MOJIEH.

8
Anroputm mmdpoBanus AES: crpykrypa mons GF(2 ),

9JICMCHTOB.

HAXO0XJICHHE OOpaTHBIX

8 4
Anroputm mudpoBanus AES: ¢axrop koibio GF(2)[x]/ na((x+1)")

CTOJIOIIOB.
Anroputm mudpoBanus AES: JluneitHoe mnpeoOpa3oBaHue, COOCTBEHHBIC 3HAUYCHHS
MaTpULIBL.

, IpeoOpazoBaHue

Anroputm RSA — BHIGOp cekpeTHBIX mapameTpon P ’q’d, BBIYUCIICHUE OTKPBITOTO

Kiroga "€,
Prok3aunass  cucrema  mm¢ppoBanus.  beictpopactymmii  Bektop.  CoKpbITHE
OBICTPOPACTYILETr0 BEKTOPA MOCIe NPeoOpa3oBaHNsl YMHOKEHUS 110 MOAYIIIO.
. Perienune cuctem JIMHEMHBIX YPaBHEHU 110 Pa3HBIM MOAYJISM.
. PellleHne cucteM JTUHEMHBIX YPaBHEHUHN B KOJIBIE LEBIX YHCEIL.
9



14. JIunenbIit perucTp cIBUTa c oOpatHoi CBA3BIO
Sao=a.S . . ,+a.,S. . ,+.+aS  +a,S +a,n=0,12,..

n n+l
k

o X
15. XapakTeprCTHYECKHI MHOTOYJIEH PETUCTpa CABUTa
16. Haxoxnenue SIBHOT'O BHUIA 3HAaYCHUHU peructpa cIBUra

_ n n n _
S, =pBa’"+ o, +.+pa, ,n—0,1,2,...’ re a,a,,...,Q, ) KOPHH

_ k-1 k-2
=a,,x  +a_,x" " +..tax+a,

. eP
XapaKTEPUCTHUECKOTO  MHOTOWIEeHa, KO3 (UIIMEHTHI B Byss By SIBIIAIOTCS
0 0 0 _
Lo, +pa, +.+pa =S,

Bal+ B +.+pa =S,

pELICHUSIMH CUCTEMBI pn "+ Py ek B =S .
17. MaTpuna TMHEHHOTO perucTpa cBura

ee COOCTBEHHBIC 3HAYCHHS M J)KOPJIaHOBa opMa.
18. KBagpaTuuHblii 3aKOH B3aUMHOCTU. BbIuncCiieHre KBaIpaTUYHBIX BEIYETOB U HEBBHIYETOB.
p=3(mod4d)= p=4k+3
=1(mod4) = p=4k+1

19. Mi3BiedyeHune KBaapaTHBIX KOPHEN 11O TPOCTOMY MOIYJIIO

20. M3Bnedenue KBapaTHBIX KOPHEH MO MPOCTOMY MOAy0 P

IIpumepHbie TeMbl pedepaTUBHBIX T0KJIAT0B
1. Pacmmpenue coctaBa BCTPOEHHBIX M IPOIrPAaMMUPYEMBIX THUIIOB MAaTEMaTHYECKHX
00BEKTOB.
Nuterpanus CKA ¢ qpyrumMu KOMIBIOTEPHBIMU CUCTEMAMH.
YHudukamus u 00beKTHAs OpHEHTAIUS HHTEpdeiica moJIb30BaTes.
IIporpamMmmupoBaHu€ CUMBOJIBHBIX BBIYUCIICHUMI IIPOU3BOJIBHON CII0KHOCTH.
Yckopenue paboter CKA.
LISP-mamuna.
TexHuka CUMBOJIBHBIX BBIYNCICHUMN.
@ynkunoHanbHble LISP-BeIpaxenus.
Kwuraiickas Teopema 00 ocTaTkax v € IpUMEHEHHE.
10. I[IpyuMHUTHBHBIE 3JIEMEHTBI KOHEYHBIX MOJIEH.
11. KomnerotepHas anredpa B kpunrorpadum.
12. Anroput™MBbl OBICTPOTO YMHOKEHHUSI MATPHLL.
13. Prok3auyHble alrOpUTMBI.
14. M3BreueHne KBaApaTHBIX KOPHEH B KOHEUHBIX HOJIAX.
15. Anroputm HlTpaccena.
16. Anroputm Bunorpana-llltpaccena.
17. O030p BEpOSATHOCTHBIX AITOPUTMOB PA3JI0KEHUS HAa MIPOCTHIE MHOXKUTEIIH.

A A Al

Kpurepun oneHuBaHus pe3ya1bTAaTOB 00y4eHUs!

Ouenka Kputepuu oneHuBaHus Mo SK3aMeEHY
OLICHKY «OTJIMYHO» 3aCIy)XUBAeT CTYACHT, OCBOMBIIMN 3HaHUA,
Beicoknii YMEHUS, KOMIIETCHIIMM W TEOPEeTUYEeCKUid MaTepuan 0e3 mpoOeos;
YPOBEHB «5» BBINOJIHUBIIMN BCE 3aJlaHMsl, IPEJYCMOTPEHHbIE Y4EOHBIM IUIAHOM Ha
(OTIUYHO) BBICOKOM KaueCTBEHHOM YPOBHE; IIPaKTUYECKHUE HaBbIKU

po(heCcCHOHATLHOTO MPUMEHEHHSI OCBOCHHBIX 3HAHUH CPOPMHUPOBAHBI.

OICHKY «XOpOoIo» 3aCIyKHUBACT CTYACHT, MNPAKTHUYCCKU IMOJIHOCTHLIO

Cpennuit N 0
OBCHE @y OCBOMBILIMN 3HAHUA, YMEHHs, KOMIETEHLUUH U TEOPETUUECKUIl
YIEXOPOIHO) MaTrcpual, y‘-IGGHbIG 3aaHusd HE OILCHCHbBI MAaKCUMAJIbHBIM YHCJIOM

0aJT0B, B OCHOBHOM C(HOPMUPOBAI MPAKTUICCKHUE HABBIKH.
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OLCHKY «YAOBJICTBOPUTCIILHO» 3aCIy’KUBACT CTYACHT, YaCTUYHO C

IToporoselii .

OBCHD B npobesiaMd  OCBOMBIUMN  3HAHUS, YMEHHUS, KOMIIETEHUUH U
P TEOPETUYECKH Marepuaj, MHOTMe YdeOHble 3amaHus JubOo He
(ynoBieTBopuTe

1bHO) BBIMIOJHWI, JIMOO OHU OLEHEHBbl YHUCIOM OauioB OJU3KUM K

MUHHMaJIbHOMY, HEKOTOPBIE PAKTHYECKUE HABBIKM HE C(HOPMHUPOBAHBI.
MUHUMAIIBHBIA | OLICHKY «HEYJOBJIIETBOPUTEIBLHO» 3aCIIYKUBAET CTYICHT, HE OCBOUBILINN

YPOBEHB «2) 3HAHUS, YMEHHsI, KOMIIETCHIINA W TEOPETHUECKUI MaTepHhal, ydeOHbIe
(HCy,Z[OBJIeTBOpI/I 3alaHUA HC BBITTOJIHWII, IPAKTUYCCKHUC HABBIKHA HC C(bOpMI/IpOBaHI:I.
TEJHLHO)

Kpurepun onieHrBaHMs 10 3a4€Ty:

«3aYTEHO»: CTYACHT BJAJIEeT TCOPETUYCCKHMH 3HAHUSAMHU IO JAHHOMY pa3lieiy, 3HaeT
(dopMBl OMyCKaeT He3HAUUTENIbHbIE OIMOKH; CTYJJEHT YMEET MPABUIBHO OOBSICHITh MaTepuall,
WITIOCTPUPYSI €r0 IpUMEpaMu

«HEC 3a4YTCHO». Marcprajl HC YCBOCH WM YCBOCH YaCTU4YHO, CTYACHT 3aTPyAHACTCSA
NPUBECTH MPUMEPHI, TOBOJIBHO OrpaHHYCHHBII 00beM 3HAHUI POTPaAMMHOTO MaTepHara.

OL[GHO‘-IHI:IC cpeacTBa IJjid MHBAJIMAOB U JIUI] C OTPAHNUYCHHBIMU BO3MOKHOCTSAMU 3JOPOBbA
BBIOMPAIOTCS C YUETOM MX HHIUBUAYATBHBIX MCUXO0(PU3MIECKIX OCOOCHHOCTEH.

— [Ipu HeO6XOI[I/IMOCTI/I HHBaJIMAaM U JIMaM C OIrpaHUYCHHBIMH BO3MOKHOCTSAMU 3JOPOBbA
NPEOCTABIISIETCSI TOTIOIHUTEIIFHOE BPEMs JIJIs IIOATOTOBKM OTBETA Ha 3K3aMEHE;

— MpH MPOBEJCHUU NPOLEAYPHl OLEHUBAHUS PE3YJIbTATOB OOYyYEHHsS WHBAIUIOB U JIUI] C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHHUUECKUX
CpcacTsB, HeO6XOI[I/IMI>IX HM B CBA3U C UX WHIUBUAYAJIbHBIMU OCOGGHHOCTHMI/I;

— MPH HEOOXOAUMOCTH UISI O0YYAIOIIUXCSI C OTPAHUYCHHBIMHA BO3MOXHOCTSIMU 370POBbSI H
HHBAJIMAOB IIponcaypa OLCHUBAHUA PC3YJIbTATOB O6y‘-IeHI/I$I 10 JUCHOUIIJIIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ITAIIOB.

Hpouez[ypa OLICHUBAHUA PE3YJIbLTATOB 06y‘-I€HI/I$I HWHBAJIMAOB U JiMIl C OTpaHUYCHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBbsSI 10 JTUCHHIUTHHE (MOMYIIO) TPEIyCMAaTPHBAET TPEIOCTABICHHE
uHpopmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHMUYEHHUSM HMX 37I0pOBbS U BOCIPHUSATHA
uH(pOpMaIuu:

Jl1st AL ¢ HapyIeHUsAMU 3pEHUS:

— B IIeYaTHOU (popMe YBEITUUCHHBIM MIPUPTOM,

— B hopMe IEKTPOHHOTO TOKYMEHTA.

JAist U1 ¢ HapyIIEHUSIMH CITyXa:

— B re4aTtHo# (opwme,

— B popMe 3IIEKTPOHHOTO TOKYMEHTA.

I[J'I}I JIiI ¢ HAPYUICHUAMU OTIOPHO-ABUI'ATCIIBHOIO alIapara:

— B IIeUaTHOU opme,

— B hopMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOM W JOMOJHHMTEJILHOH y4eOHOH JIMTepaTypbl, HEOOXOAUMON 1JIs1
OCBOEHMS TMCHUIIMHBI (MOTYJIs).

5.1 OcHoBHas JUTEpaTypa:

1. OkynoB C.M., Jsumun C.M., IlectoB O.A., PazoBa E.B. Anroputmbel KOMIIBIOTEpHOU
apupmeTHku, 4-e¢ u3a. [DnekTpoHHBIH pecypc]. — M.: JlaGopatopus 3Hanuii, 2024. —
URL: https://e.lanbook.com/reader/book/ 387632

2. IeseneB FO.I1. [luckpeTHass maremaTuka S5-¢ u3l. [DnekrponHbiii pecypc]. — CIIO.:
Jlanb, 2024. — URL: https://reader.lanbook.com/book/399194/

5.2. lonoHuTEIbHAS IUTEPATypa:
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1. Tpomuu M.I1. OcHOBBI MpUKITATHON anreOpsl, 2-¢ u3a. [ DnekTpoHHbIH pecypce]. - CII6.:
Jlanw, 2020. - URL: https://e.lanbook.com/reader/book/139282/

5.3 llepuoguyeckue U3IaHUS:
He mpengycmorpensl
5.3. UnTepHeT-pecypchbl, B TOM 4YHCJI€ COBpeMeHHbIe NMpodeccuoHabHbIEe 0a3bl
AAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):
1. DBC «lOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4.  ObC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbHbie 0a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
3. ScienceDirect www.sciencedirect.com
4. Xypuaner m3gatensctBa Wiley https://onlinelibrary.wiley.com/
5. Hayunas snekrponnas 6ubmuotexa (HOb) http://www.elibrary.ru/
6. [TomHOTEKCTOBBIE apXUBBI BEAYIIMX 3aM1aIHBIX HAYYHBIX KypHaAJI0B Ha Poccuiickoit
iatgopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HarmoHanpHast dJEKTPOHHAs OWOMMOTEKa (IOCTYN K DJIEKTPOHHOW OHOIHOTEKe
nuccepraiuii Poccuiickoit rocynaperBenHoit 6ubnmoreku (PI'B) https://rusneb.ru/
8. IIpesunentckas 6ubnmmoreka um. b.H. Enpuimaa https://www.prlib.ru/
9. DnexTponHas kosekius Okchopackoro Poccuiickoro @ona
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."JIexkropuym TB" http://www.lektorium.tv/
18.YHuBepcurerckas nadopmarmonnas cucreMa POCCUS http://uisrussia.msu.ru
HNHdopManMoHHBIE CIPABOYHbIEC CHCTEMBI:
1. Koncynprant [Lmtoc - cripaBo4Has mpaBoBasi CUCTeMa (JIOCTYI MO JIOKAJTLHOM CETH C
KOMITLIOTEPOB OUOIMOTEKH )
Pecypcol cB0OOAHOTO 10CTYNA:
1. AMepuKaHCKasi maTeHTHast 6a3a JaHHbBIX http://www.uspto.gov/patft/
2. ITosmHbIE TEKCTHI KAHAJCKUX auccepTamnuil http://www.nlc-bnc.ca/thesescanada/
3. KubepJleannka (http://cyberleninka.ru/);
4. MuHUCTEpCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;
5. ®denepanbHblid TopTa "Poccuiickoe oOpazoBanue" http://www.edu.ru/;
6. Mudopmanmonnas cucrema "EnnHoe OKHO TOCTyIa K 00pa3oBaTeNbHBIM pecypcam’
http://window.edu.ru/;
7. Enunas xoyiekuus HugpoBbIx 00pa3zoBaTelbHbIX pecypcoB http://school-
collection.edu.ru/ .
8. @enepanbHbIN IIEHTP HHPOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);
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9. IIpoext I"'ocyaapcTBeHHOr0 MHCTUTYTA pyccKoro sibika uMeHu A.C. Ilymkuna
"O6pazoBanue Ha pycckoMm' https://pushkininstitute.ru/;

10.CnpaBouno-uHpopManMoHHbIH nopran "Pycckuii si3p1k" http://gramota.ru/;

11.Ciyx0a TeMaTHUeCKUX TOJIKOBBIX clioBapeit http://www.glossary.ru/;

12.CnoBapu u >HIMKIONEeAUHU http://dic.academic.ru/;

13.006pa3oBarensHbIii optan "Yueda" http:// www.ucheba.com/;

14.3akoHomnpoekT "O6 oOpa3oBanuu B Poccuiickoit @enepauun". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE YJICKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(POPMaILHOHHBIE pecypChl
KyoI'Vy:

1. Cpena MoaynpHOTO TMHAMUYECKoro o0ydenus http://moodle.kubsu.ru

2. baza y4eOHBIX TUTaHOB, Y4EOHO-METOAMYECKIUX KOMIUIEKCOB, MyOIMKAIMA 1
koH(pepennwmii http://mschool.kubsu.ru/

3. bubnunorexa nHGOPMAITMOHHBIX peCypcoB Kadeapbl HHPOPMAITMOHHBIX
o0pa3oBaTeNnbHBIX TEXHOIOTUH http://mschool.kubsu.ru;

4. DnekTpoHHBIN apxuB qokymeHToB KyOI'Y http://docspace.kubsu.ru/

5. DneKkTpoHHBIE 00pa3zoBaTelbHbIE pecypchl Kadeapbl MHGOPMAIMOHHBIX CUCTEM U
TexHoysoruii B oOpaszoBanmu KyOI'Y u nHayuHo-merommdeckoro >xypHana "[IIKOJIbBHBIE
I'OJBI" http://icdau.kubsu.ru/

7. Mertoauyeckue YyKa3aHusl A OOy4YalOIIUXCH 10 OCBOCHMIO MCHUILIHMHBI

(Mmoayas).

CormnacHo yueOHOMY TUIaHy TUCHUILINHBI «KoMIbroTepHas anredpa» UTOroBoi Gopmoit
KOHTPOJISI sBIIsseTCsl 3a4er. JlJig chaauu 3adeTa MarucTp JOJDKEH HAYYHThCs Ha 1a00paTOpPHBIX
3aHATUAX pellaTh MPAKTUYECKHE 3aJaHusl MO0 TeMaM pa3fenoB 1-3, BBINOJIHATH JOMAIIHUE
3a7aHus. THUIbl MPAKTUYECKUX 3aJaHMK HA 3a4€T COOTBETCTBYIOT 3aJaHusAM. Takke Ha 3a4eTe
MarucTpam MpeajaraloTcs U TEOPEeTUYECKHE 3aJlaHusl, COCTOSALINE B MHCHbMEHHOM OTBETE Ha
OIMH W3 BOMPOCOB. KOIMYEeCTBO NPAKTHUECKUX W TEOPETHYECKHX 3aJaHui 3aBUCHUT OT
AKTUBHOCTH U PE3yJbTaTUBHOCTU PabOTHI MarucTpa B T€YEHHUE CEMECTpA.

BaxueiimmM sTamoM Kypca SBISIETCS CaMOCTOSTENbHAash padoTa MO JUCHHUIIIMHE
(MomyIHO).

JlJi IOATOTOBKHM K OTBETaM Ha TEOPETHYECKHE BOIPOCHI B XOJ€ KOHTPOJBHBIX paboT U
Ha 3a4E€Te MarucTpaM JOCTATOYHO HCIOJb30BATh MAaTepuai JIEKUHi. Bech 3TOT TeopeTHdeCKuil
MaTepuai COACPKUTCS B yUeOHBIX MOCOOMSIX M3 CIHCKAa OCHOBHOM JuTepaTyphl. [l u3ydeHus
TEOPETUIECKOr0 MaTepuaia, HeOOXOAUMOTO IS MOATOTOBKH pedepaTUBHOTO JOKIaaa, KpoMe
OCHOBHBIX MCTOYHHKOB JINTEPATYpbl BO3MOXKHO HCIIOJIb30BAHUE JTOTIOJHUTEIBHBIX HCTOYHUKOB
u MHrepHer-pecypca. B ciywyae 3arpynHEHMI, BO3HUKAIOIUMX Y MAarucTpoB B IIpoLecce
CaMOCTOSITENIbHOTO M3y4YEHHs] TEOpUHU, MPENoJIaBaTeNb pPa3bsCHIET CJIOXKHbIE MOMEHTHI Ha
KOHCYJIbTAIIHIX.

8. Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHIl, HCMOJIb3yeMbIX MPH OCYIIECTBJICHUH
00pa30BaTeJbLHOI0 NMPoLEcca Mo AMCHUIIAHE (MOYJII0).

8.1 Ilepeyens MHGOPMALMOHHBIX TEXHOJIOTH.

ba3bl naHHBIX Ha OTKPHITOM Kozie SQL

8.2 Ilepeuenb HE0OXOAUMOTO MPOTPAMMHOI0 O0ecreYeHus .

a) nepeveHb JUIEH3MOHHOI0 MPOTIPAMMHOIO0 00ecneYeHHs:
Ne IlepedyeHb JIMIEH3MOHHOT0 MPOTPAMMHOIO0 00ecnevYeHust
1. Maple Soft Maple 18
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2. Mathcad 3

3. Mathcad 14

4. Microsoft office

5. MS Windows 10 (x64)

6. MS Office 2013, MS

B) IlepeyeHb cBOOOIHO pacpPOCTPAHAEMOr0 NPOrPAMMHOIO0 o0ecnedeHust

Ne IlepeyeHb cBOOOIHO PACIPOCTPAHSAEMOI0 IPOTPAMMHOIO o0ecneYeHu st

1. [TakeT kommnbroTepHOI anredopsl Sage 8.3. OdunuansHelil calT http://sagemath.org/

2 [Taker xommbroTepHON anredpsl Gap4r9p3. OduumanbHblil caiT http://www.gap-
system.org/

3. IMaker xommbioTepHOolt  anreOpsl  PARI/GT  2.11. OduuunanbHeiii  caiiT
http://pari.math.u-bordeaux.fr/

4. bubnuoteka nist pabotel ¢ OosbiMu nenasiMu yuciaamu GMP 6.1.2. O¢unuansabiit
cait https://gmplib.org/

5. S3p1k nporpammupoBanus Python. Odunmaneusiii caidt https://www.python.org/

6. S3p1k mporpammupoBanus Julia. Odunmaneueril cait http://julialang.org/

7. S3p1k nporpammuposanus Cython. Odunmaneneiii caift http://cython.org/

8. Komnunstop PyPy, ontumusupyromuiit kog Python u Cython. Odunmansneiii caift
http://pypy.org/

9. Python B obnake, uHTerpupoBaHHas cpena pa3padbotku Anaconda. OdunmanbHbIIR
cait https://store.continuum.io/cshop/anaconda/

10. | Maremarnueckue makersl Python, mpoexr SciPy. Od¢unmansupii  caiiT
http://www.scipy.org/

11. | Knuenrckas oC Debian 9.5. OdunmanbHbIi cait
https://www.debian.org/index.ru.html

12. | U3parensckas cucTema LaTeX/MiKTeX 2.9. OdunmansHbIit canT
http://www.miktex.org/

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

14. | Ananus 3amumennocty cety Kali Linux 2018.3. https://www kali.org/

15. | Ananus 3anmumerdoctu cety Snort 3.0. OdurmansHeiii caiit https://www.snort.org/

16. | Cepsepnas OC CentOS — 7. Odunmansubiii cait https://www.centos.org/

17. | Oducnas  cucrema  Apache  OpenOffice 4.1.5. OdurnuanpHpiii  cair

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

8.3 llepeuenb MHGOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. CpaBouno-npaBoBas cucrema «Koncynprant [Tmrocy (http://www.consultant.ru)
2. Dnexrponnas oubanoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
3. DnextponHas 6ubnmoreka http://gen.lib.rus.ec/

9. MarepunanbHo-TexHH4Yeckass 0a3a, HeoOXoauMMasi I  OCYHIECTBJICHHS

00pa30BaTeJbLHOIO MpoIecca Mo AUCHUIJINHE (MOLYJII0).

Ne

MarepuaibHO-TeXHUYECKOE oOecrieueHue AUCIUTUTHHBI

Bun pabor
AP (MOmyJIs1) M OCHAIIEHHOCTh

1.

JIeKIIMOHHEBIE 3aHATHUI JlekunoHHass ayIuTOpHS, OCHAILIEHHAS MPE3EHTALMOHHON

TEXHUKON  (NIPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOYK)
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COOTBETCTBYIOIIMM TporpamMmHbeiM  obecrieuenueM  (I10)
[Iporpammsi, JEMOHCTPALINH BUJIEO MaTepHuaioB
(mpourpsiBatens « Windows Media Playery). [TporpamMmsl mist




JEMOHCTpAllMK U co3manus npeseHtranuii («Microsoft Power
Pointy).

CeMHHapCKUE 3aHATUS

He npenycMoTpensl

JlaBoparopHbie Jlaboparopus, YKOMIUIEKTOBaHHAas  CIEHUAIU3HUPOBAHHOU

3aHATHS Me0enbl0 M TEXHUYECKUMU CpEICTBAaMH OOydeHus —
KOMIIbIOTEPAMHU

Kypcosoe He npenycmotpeno

MIPOCKTUPOBAHUE

['pynnoBbie AyIuTopus 1J1s TPYIIOBBIX 3aHATUMN

(MHIUBUAYaTbHBIC)

KOHCYJIbTAIlU!

Texymuii  KOHTpOJIb, | AyaAuTOpHUS ISl TPYIIIOBBIX 3aHATHI

MIPOMEXKYTOUHAS

aTTecTalus

CamMmocTosTenpHas Kabuner nns  camocToATenbHONM  PabOThI, OCHAIICHHBIN

pabora KOMIIBIOTEPHOM TEXHHMKOM C BO3MO>KHOCTBIO INMOJKIIOUEHUS K

cetu «MHTEpHET», TMPOTpaMMOil IKPAHHOTO YBEIUYEHUS U
00ECTIEYeHHBIH JAOCTYIIOM B 3JEKTPOHHYIO WH(OPMAIOHHO-
00pa3oBaTeNbHyI0 Cpely YHUBEPCUTETA.

15




PEIIEH3H A
Ha pabo9yio NporpaMMy JHCIHITHHEL
KOMIIBHOTEPHAS ANITEEPA

Hanpasnenue nogroroexs 01.04.01 MaremaTuka
Hanpaenennocts Anrefpandeckue MeTOAE 3AIIHTE HHGOPMALHH

Pabouas nporpamma aucnummiesl KoMnsiotepnaa anrefpa ans MATHCTPOB
HANP2BNEHHOCTE «ANrebpanyeckHe MeTONkl 3aUIHTH HHQOPMALMHY COCTABIEHA
TOKTOPOM (DH3IHKO-MaTEMATHYECKHX HAYK, npodeccopomM xafenpsl
GYHKUHOHATEHOrO aHAMN3A W AnreBphl hakyIETeTa MATEMATHEH 1 KOMITBIOTEPHELX
Hayk KyGanckoro rocymapcTBeHHOro yHnBepcuTeTa PoskkoseiM AB.

[Iporpamma cocTapneHa B cOOTBETCTBHE ¢ PelepanbHEIM TOCYIAPCTBEHHEIM
o BATENBHBIM CTAHNAPTOM BRICIIETC NPOQECCHOHANBHOIO oDpasORAHNA
(@T'OC BO) no manpasnemmo nogrotosks (1.04.01 Marematuka. [Tporpamma
onolpena Ha 3acefNaHHH Kadenps! QYHKUHOHANEHOTO AHATHIA H Anrebps W Ha
3aceaHMH  y49e0HO-METOAWYeCKOrD coBeTa  (axkylbTeTE MATeMaTHKH H
KOMIBIOTEPHEIX HAYK.

Cefigac HeposMoxkHO cele NpeJCTABHTL, KakHe-THOO BhMHCIeHHS Oe3
uenomkioBaHHd  3BM. B paloueif nporpamMme JHCUHIUIHHEL  CpencTBa
KOMOBITEPHOH anredph NpeacTABACHE IHPOKO H OCHOBATCILHO.

Creremel koMneioTepHOH anredpel (CKA). OvHKIHOHAIBHO: HasHa4YCHHE.
Tun apxutextypet. Cpencrra peamizansu. O6nacts npuMenerns. Hirerpanbisie
OLCHKH Ka4ecTha. ITaweTwl roMmetorepnoii anrebpu Maple 2017, PARI/GT 2.9
GAPA4rBp8, Sage B.1. OG3op ux BosmokHOCTEH ¥ cpaBHenHe (YHKIHOHANA.
Pacmupenne cocTaBa BCTPOSHHEIX H NPOrPAMMHPYEMBIX THIIOB MATEMATHUECKHX
obbextoB. Hmrerpamms CKA ¢ [OpyrEMM KOMIBIOTEDHEIMH CHCTEMAMH.
VHudmranua W o0BeKTHas  OpHEHTAUHA  WuTepdeiica  MoNB3OBATENA.
IlporpammupoBalie CHMBONSHEIX BRYHCIEHHH IPOH3BONBHON CIOKHOCTH.
Yeropenne paboter CKA

Pabouas mporpamma guciMIIHHEE! KoMneoTepaas anrefpa nns MarncTpos
HANPABNEHHOCTE «AdredpardeckHe MeTOORl 3aIHTH HHQOPMALHHMY COYETAST
TEOPETHYECKYI0 H NPAKTHYECKHE YacTH, YT0 chnocobereyer Gonee rayvbokomy
yesoenuro marepHand. Cuowrao, uTo pabodas nporpaMMa  AMCHATUTHEE
KomneiotepHas anrefpa s MarHCTPOB HANpPaBIeHHOCTE «AnrebpandeckHe
METOABl 3alIHTHl HHOPMAIHHY MomeT OBITh PEKOMEHIOBAHA N8 NOJTOTOBKH
MATHCTPOE HanpasneHns noarotoskH 01.04,.01 MateMaThka.

KanaHIaT TeXHHYeCKHX Ha;g]{, CNER
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