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VY I1bSHOBCKHI rOCYJapCTBEHHbIH YHUBEPCUTET Dopma

®-Paboyas mporpaMma o JUCHHUIUINHE

1. HEJU U 3AJAYU OCBOEHUA JUCHUITVIMHBI

Lesn ocBOeHHS TMCIHILIHHBI:

e oOecrieueHre MOArOTOBKH B OJTHOM M3 BayKHBIX 00JIACTEH, HAXOIAIIMXCS Ha TPAHUIE TEOPUU
qrcen, THPOPMATUKU ¥ KpUITOTpaduu;

® OCBOCHHE OCHOBHBIX METOJIOB Pa3pabOTKU aITOPUTMOB Ul PEIICHUS 3aja4, BO3SHUKAIOIINX
KaK B CaMOH TEOPHH YHCEI M TAKHX MPHIIOKEHUSIX, KaK KPUITOrpadusl.

3agaum ocBOEHM AUCHMIIUHBI:

® OBJAJICHHE OCHOBHBIMHU BBIYMCIMTEIBHBIMH METOJAMU KJIACCHUYECKON M COBPEMEHHOH Teo-
pHH YHnCed;

® OBJIAJICHHE METOJJaMH TEOPETHKO-UYUCIOBOTO XapaKTepa;

® OCBOCHHE OCHOBHBIX METOJIOB Pa3pabOTKH aJrOPUTMOB JUIS PEIICHUS 3a7ad, BOZHUKAIOIINX
KaK B CAaMOH TEOPUH YMCEIl M TAKUX MPHIIOKEHHSX, KaK KpUIrTorpadus,

® BBIBJICHUE PA3IMYHBIX MPHIIOKEHUH TEOPUH YHCEI.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

JlyucummiuHa OTHOCUTCS K oOs3aTrenbHO yacTu 1ukia bl oOpa3oBaTenbHOI porpaMmsl U
yutaercs B 6-M ceMecTpe CTyAeHTaM creuuanbHocTu «KomiploTepHas 0e3011acHOCThY OYHOU
(dopMbl 00yUEHHUS.

Jlis ee yCIemHOro u3y4yeHust HeOOXOJUMbI 3HAaHUSI M YMEHUs!, IPUOOPETEHHbIE B Pe3yJIbTa-
T€ OCBOEHHS KypCcOB «BBIUMCIUTENBHBIE METOIBI B aredpe u Teopuu uncen», «Mudopmarukay, a
TakXe HEKOTOPBIX DPa3lesIoB AMCLUIUIMH «Anredpa u reoMeTpus», «JlMCKpeTHas MaTeMaTHKay,
«MaremaTnueckasi JIOTMKa U TE€OpUs aNropuTMoB» U «Maremarudyeckuil anaims». Kpome Toro,
HEOOXOUMO HaJM4Yue IMPAKTUYECKUX HABBIKOB IPOIPaMMHUPOBAHMSI HA OJHOM M3 SI3bIKOB IIPO-
IPaMMHUPOBAHUSI BBICOKOT'O YPOBHS.

JlJ11 OCBOEHUS TUCUUIUIMHBI CTYJIEHT JOJIKEH UMETh CIENYIOUINe «BXOAHbIC) 3HAHUS, yMe-
HUSI, HABBIKK M KOMIIETEHIIMU: BBIYMCIMTEIbHBIE METO/bI B alre0Ope M TEOPUM YHCEll, 3JIEMEHTHI
BBICIICH aJIreOpshl.

OCHOBHBIE TOJIOKEHHS AUCLMILIMHBI UCTOIB3YIOTCS B JAJIbHEHIIEM IIPU MU3yYEHUU TAKUX
JUCIUIUINH, Kak «MeToapl U cpelicTBa Kpunrorpapuieckon 3ammrsl nHpopmanuny», «Kpunrorpa-
¢dudeckue MpoTOKOJbI», «MeToapl anreOpanyeckod TeOMEeTpUM B KpUNTOrpadgum», a Takxe s
MPOXOXKACHUS Y4eOHO, MPOU3BOACTBEHHON U MPEJAUIIIOMHON MPAKTHK, TOCYIapCTBEHHON UTOTO-
BOM aTTECTallHU.

3. HEPEUEHDb INTAHUPYEMBbIX PE3YJBTATOB OB YUYEHUSA JTUCHUIIJIMHE,
COOTHECEHBIX C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOTPAMMBI

Hpouecc NU3YUCHUS NJUCHUIIJIMHBI HAIIPABJICH HA (I)OpMI/IpOBaHI/IC CJIICAYIOIIUX KOMIIETCHITUH.

Kon w HammeHoBaHme peanusye- | [lepedeHb mNaHWpPYEeMBIX pe3ylbTaTOB OOYYEHUS IO IUCIUILINHE
MOI KOMIIETEHIINU (MOmyITI0), COOTHECEHHBIX ¢ WHAWKATOPAMH JOCTH)KEHHUS KOMIIETEH-
AN

OIIK-8 — CnocobGen npuMeHSTH | 3HATH:

METO/IbIl HAYYHBIX HMCCIIEOBAHHUI | JITOPUTMBI IPOBEPKU YMCENl U MHOTOWICHOB Ha MPOCTOTY, IMOCTPOE-
NpU TPOBEJCHUM pPa3pabOTOK B | HUsI OOJBIIMX MPOCTBIX YHCEN, PA3JIOKEHUS YHCET M MHOTOYWICHOB Ha
oOmactn obecnieueHust Oe3omac- | MHOXKHUTEINHU, TUCKPETHOTO JIOTapu()MUPOBAHUS B KOHEUHBIX IIMKIIHYE-
HOCTH KOMIIBIOTEPHBIX CHCTEM H | CKUX IpyIlax;

ceTei YMerTsb:

MPOBOJUTD BBHIYMCIICHUS B YHCIOBBIX M KOHEUHBIX KOJIBLAX M MOJISIX C
MOJICTAHOBKAMH, MHOTOWICHAMH, MaTPULIAMH, B TOM YHCJIE C UCIIOJIb-
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30BaHHUEM KOMITBIOTEPHBIX MPOTPaAMM;

Bnanets.

HaBbIKaMU 3()()EKTUBHOTO BHIUUCIICHUS B KOJIBIIAX BBHIYECTOB U B KOJIb-
ax MHOTOYJICHOB.

OIIK-10 — CrocobeH aHaIM3HPO-
BaTh TEHACHIUH Pa3BUTUS METO-
JIOB M CPEACTB KpumTorpadude-
CKOW 3amuThl MHPOPMAIUH, HC-
MOJIb30BaTh CPEACTBAa  KPUMTO-
rpaduueckor 3ammTel UHGOpMa-
AW TIpY peIIeHUH 3amad rmpodec-
CHOHAJILHOH IS TETbHOCTH

3HaTh.

QITOPUTMBI TTPOBEPKU YHMCE]I M MHOTOWICHOB Ha MPOCTOTY, MOCTPOE-
HUS OOJNBIIHX MPOCTBIX YHCEN, PA3IOKEHUS YUCENl  MHOTOWICHOB Ha
MHOKHTENH, JTUCKPETHOTO JIOTApUPMHUPOBAHIS B KOHEYHBIX ITUKIINYE-
CKUX Ipymmax;

YMeTs:

3(PEeKTHBHO MPON3BOIUTE OIEPAITUH ¢ OOJBITUMH YHCIaMH, a TaKKe
B KOJIBIIaX BBIYETOB, KOJIbI[AX MHOTOUYICHOB ¥ KOHCYHBIX TOJIAX;
HCCJICIOBATh U PeliaTh CPABHEHUS B KOJIBIIAX BHIYCTOB,;

WCIIONIb30BaTh JIOCTATOYHBIE YCIIOBHSI TPOCTOTHI JJSI TOCTPOSHHS
OOJIBIINX MTPOCTHIX YUCEI,

MMPOBOJAUTH BBIYMUCIICHUA B YUCJIOBBIX U KOHCYHBIX KOJIbI[AX WU ITOJIAX C
noACTaHOBKaMH, MHOTOYWICHAMH, MaTprullaMi, B TOM YHCJIC C UCIIOJIb-
30BaHUEM KOMITBIOTEPHBIX MTPOTPaMM;

Bnanets.

MCTOJaMH TOCTPOCHUA 6I)ICTpI)IX BBIYUCJIMTCIIBHBIX QJITOPUTMOB ajl-
reOpbl ¥ TEOPUH YHCEN;

HaBbIKaMU 3(()EKTUBHOTO BHIUUCIICHUS B KOJBIIAX BEIYETOB U B KOIb-
11aX MHOTOYICHOB.

4. OBIIAA TPYAOEMKOCTDb JUCHUIIIMHBI

4.1. O0beM AMCHUILIMHBI B 3a49€THBIX eIUHULIAX (Bcero): 4.

4.2. O6beM TUCHUTLIMHBI 110 BHIaM Y4eOHOii padoThl (B Yacax):

KonnuecTtBo yacos (hopma oOyueHus: ouHas )
Buj y4eoHoii pabornl Bcero no miany B 1.4. o cemecTpam
6
1 2 3
KonrakTHas pabora 54/54* 54/54*
00ydJaroumxcs ¢ mpero-
JaBaresneM
AyIUTOpHBIE 3aHATHS
e Jlexuuu 36/36* 36/36*
e IIpakTnyeckue n
CEeMHUHApCKHE 3aHs-
THS
e JlaGoparopHble pa- 18/18* 18/18*
00THI (J1abopartop-
HBI IPAKTUKYM)
CamocrosiTenbHas o4 94
pabota
DK3aMeH 36 36
@dopMa TeKyIero KoH-
TPOJIsL 3HAHUH U KOH- JlaGopatopHble paboThl, IPOBEPKA PELICHHUS
TPOJISt CAMOCTOSATEIIBHOM 3a7a4
paboThI
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Kypcosas pabora
Buael npomexxyTouHOM
aTTecTaluu

Bcero gacos no gucuu-
TJIMHE

OO01mmast TpyA0eMKOCTh B 4 4
3a4. ejl.
*B cnyuae HeobX0OUMOCMU UCNONb308AHUSL 8 YUEOHOM Npoyecce YaACMUYHO/UCKIIOUUMENbHO OU-
CMAHYUOHHBIX 00PA308AMENbHBIX MEXHOI02UU 8 mabiuye uepe3 clleul YKa3bl8aemcs KoIu4ecmao
yacos pabomol IIIC ¢ obyuarowumucs 01 nposederus 3auamuil 8 OUCMAHYUOHHOM popmame ¢
npUMeHeHUeM 3J1eKMPOHHO20 00yUeHUs

DK3aMeH

144 144

4.3. Conep:xaHue TUCUMILIMHBI. pacnpeaejeHle 4acoB 10 TeMaM M BHIaM YuyeOHOH padoThbl:

dopma o0yueHHS:

O4YyHasx

Buabl yueOHBIX 3aHATHI (I)OpMa TeKyle-
AyIMTOPHBIE 3aHATHS
. HpaKTH JlabGopa: Sansmns Camo " KOHTp? Jm
Haspanue pasje- p p B MH- 3HAHUI
Bcero yecKue TOpPHBIE cToOsI-
JIOB M TEM Tepak-
Jlekuuu | 3aHATHS, | PadOTHI, ., TeJb-
THBHO#
CeMHHA- | NPAKTH- Hasi pa-
dopme
pbl KYMBI oora
1 2 3 4 5 6 7
Pa3nen 1. CpaBHeHust
1. Cucremsl nu-
HEWHBIX TrodaH- 12 6 6
TOBBIX YPaBHEHUHU
2. CremneHHble JlaGopatopHas
BBIYETHI 16 6 2 2 8 pabota. [Jomarmi-
HUE 3a/1aHHs
3. CpaBHeHHA JlaboparopHas
BTOPOH CTENEHU 20 6 4 4 10 paborta. Jlomari-

HHE 3aaHNA

Pa3gen 2. TecTnl H

a npocrory. dakrop

n3anus. J{uckpernoe JorapupmupoBanue

4. Tectsl Ha JlaGopatopHas

MIPOCTOTY 20 6 4 4 10 pabota. [Jomarmi-
HUE 3aJIaHMsI

5. 3anaua ¢ak- JlaboparopHas

TOpU3aLHH 20 6 4 4 10 pabora. Jlomari-
HUE 3aJIaHUs

6. Merons! guc- JlaboparopHas

KpPETHOTO JIoTa- 20 6 4 4 10 pabora. Jlomar-

pupMHpOBaHUS HUE 3aJJaHHsI

Dk3aMeH 36

Hroro: 144 36 0 18 18 54

5. COAEP)XAHUE JUCHUIIJIMHBI (MOIYJIS)
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Paszjnen 1. CpaBHeHust

Tema 1. CucreMbl JHHEHHBIX THO(AHTOBBIX YPABHEHHIA.

CucreMbl JTUHEHHBIX IUO(GAHTOBBIX ypaBHeHUU. JlomycThMble npeoOpa3oBaHMs pacCIIMPEHHOU
MaTpHIlbl. AJTOPUTM pPELICHUs1 CUCTeM AHO(paHTOBBIX ypaBHeHUH. Kpurtepuii cymecTBoBanus pe-
nienust. @opmyia oOIIEeTo pelieHusl.

Tema 2. CTeneHHbIe BHIYETHI.

[Tokazarens yncna. CoiicTBa nokasarens. [leppooOpa3Hble KOpHU MO npocToMy Moay:to. [lepso-
00pa3Hbie KOPHH MO COCTaBHOMY MOAYJ 0. KpuTepuii, onmuchIBaONINi BCEe CIy4au CYyIIECTBOBAHUS
nepBooOpa3HbIx KopHeit. MHaekcs! (auckpetHbie Jorapudmer). CBOMCTBA HHICKCOB.

Tema 3. CpaBHeHUs1 BTOPO# CTeNeHH.

KBagpatnunbie BbrueThl U HeBbIUeThl. Kputepuit Ditniepa. Cumoa Jlexannpa. CBolicTBa CMUMBOJIA
Jlexxannpa. Kputepuii I'aycca. KBagparuunsiii 3akon B3aumHocTu ['aycca. CumBon SIko6u. CBoii-
cTBa cuMBoJIa SIkoOu. Anroput™ 3¢ (HEeKTUBHOTO BHIYMCICHUSI CUMBOIIA JIexaHapa Ha OCHOBE CHM-
Boua SIkoOu. Beruncnenue kBagpatHoro kopas. Anroput™m Tonemu-Ilenkca.

Paspnen 2. Tectsl Ha mpocToTy. PakTopu3anus. Jluckpernoe JorapupmMupoBanue

Tema 4. TecTbl HA IPOCTOTY.

TecT Ha MpocTOTYy HAa OCHOBE Masoil TeopeMbl Pepma. IIceBronpocTeie ynciia no 3aJaHHOMY OCHO-
Banuto. Yucna Kapmaiikna u ux cBoiictBa. Kpurepuit Kopcensra. Kpurepuii Diiniepa npocToThl
ymciia. DepoBbl MICEBIONPOCTHIE YKCa M0 3alaHHOMY ocHOBaHuI0. Tect Ha npocroty CoioBes-
[tpaccena. Teopema Muinepa. Teopema Pabuna. Tect Ha npocroty Mumnepa-Pabuna. I'enepa-
1y npocteix yncen. N-1 metonsl nokasarenbcTBa npoctoTel. Meton IloknuHrToHa npoBepku Ha
npoctoty. Teopema Jlemepa. AArOpUTM MOCTPOCHUS MPOCTHIX YUCEI P C U3BECTHBIM MPOCTHIM Je-
auteneM ( yucina p-1.

Tema 5. 3apaua pakropuszamum.

3anaua ¢axtopusamnuu. p-meron [omtapaa. (p-1)-merox [Momtapaa.

Tema 6. MeToabl TUCKPETHOTO JIOTapU(MUPOBAHUS.

Meron I'enbdonna-Illenkca. p-meron [lommapaa. Meroa ucuucienus nopsiaka. Pemienue cuctem
CpaBHEHUM, BOBHUKAIOIIKUX B METO/I€ UCUUCIICHUS MTOPSIIKA.

6. TEMbI TIPAKTHUYECKHAX U CEMUHAPCKHWX 3AHATHI
[IpakTHyeckre U ceMUHAPCKUE 3aHATHSI HE PETyCMOTPEHBI YIEOHBIM TJIAHOM.
7. JABOPATOPHBIE PABOTHI (JABOPATOPHBII ITIPAKTHKYM)

JlaboparopHbie paOOTHI IPOBOJIATCS B UHTEPAKTUBHOU (hOpME, a UMEHHO, HCIIONB3YIOTCS: THAIOTOBOE 00Y-
YUCHHEC, B XOAC€ KOTOPOIro OCYLICCTBIACTCA B3aHMOI[eI>iCTBPIe MCKAY CTYACHTOM H IIPEIIOAAaBaTCICM, MCKAY
CaMUMH CTyACHTaMHu, IrpylnrnaMu CTyAC€HTOB; 3JICMCHTBI JICJIOBBIX UI'P, «MO3rOBOU IITYpM» WM JUCKYCCHU
110 pacCMaTpUBaACMBIM BOIIPOCAM.

[Tonuble 3ananus Uit 1a00paTOPHBIX PaOOT MPUBOJATCS B yUeOHO-METOJMUECKOM MTOCOOUN:
AmuHapoB A. B. JIabopaTopHBIi NPaKTUKYM IO MaTeMAaTUYECKUM METOAAaM 3allUThl HHPOPMAIUH
: yue0.-meToa. ykazanus s crell. "KommbrotepHas 6e3omacHoCTh, "Matemarudeckoe obecrede-
HHE W aJIMHHUCTpHpOBaHHe MHpopMaoHHbIX cucteM” / A. B. Amunapos, A. M. Uganios, C.
M. PareeB. Yaesuosck : Yal'V, 2016. 55 c.

Pa3nea 1. CpaBHeHust

Tema 2. CTeneHHbI€ BbIYETHI.

[{enb paboThI: OCBOCHHE METOIOB HAXOKIECHUS TEPBOOOPA3HBIX KOPHEH.

3anmanue. Tpebyercss cCOCTaBUTH MPOrpaMMy, KOTopas JUIs JIFoOOTO MPOCTOTo Yrcia P > 2 U JI000-

ro HaTypaJbHOTO N HaXOJIUT BCcE MEPBOOOpa3HbIE KOPHU IO MOIYJIO P ; MepBOOOpa3HbIN KOPEHb
10 MOy 10 P ; HEPBOOOPA3HbINA KOPEHD 10 MOAYI0 2P".
Bxonnsle nanHbIe: P U N.

Dopma A Crpanuna 5 n3 12
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BrixoaHble g1aHHbIE: IEpBOOOPa3HbIe KOPHU [0 COOTBETCTBYIOLIUM MOTYJISIM.
Mertonudeckue ykazanus. Vcronbp30BaTh CASAYIONINN KPUTEPHA TEPBOOOPA3HOTO KOPHSI.
[lycte ac”Z, meN, (a,m)=1, o(m)=pp,?... P," — KAHOHUYECKOE pa3JIoKeHUE yucia @(m).
Yucno a saBisercs NepBooOpa3HbIM KOPHEM 0 MOJYJII0 M TOTJa U TOJIBKO TOTAa, KOraa
o(m)
aP #£1( modp), i=1...,n
Tema 3. CpaBHeHUsI BTOPO# CTeNEeHM.
[{enb paboOThI: OCBOCHHE METOJIOB BBIYUCIICHUS CUMBOJIA SIKOOU.
3ananue. TpeOyeTcst cOCTaBUTH MPOrpamMMmy, KOTOpast Ui JO0ro IEeNOoro uncia a u Jobdoro He-

a
YETHOIO 1ejIoro m> 2 BBIUMCIISET 3HaYEeHHE cCUMBoIa SIkoOu (—] .
m

Bxonueie naHHbBIe. @ © M.

m

Meronnueckue ykazanus. Vcnonb3oBarh 3¢ (EKTUBHBIA aJrOpUTM BblYMCIEHUS cuMBoia Jle-
’KaHJIpa Ha OCHOBE CUMBOJIA SIKOOH.

Tema 3. CpaBHeHUs1 BTOPO#i CTelleHH.

Llenb paboThI: OCBOCHHE METOA0B BBIYMCICHHS KBaIPATHOTO KOPHS IO IPOCTOMY MOMYJIIO.
3amanue. TpeOyercs COCTaBUTH MPOrpaMMy, KOTopasi JUisl JIFOOOTo IeJoro 4mcia a, Jdoro He-

a
BrixogHble JaHHBIC: 3HAUEHUE CUMBOJIA SIkobu | — |.

a
YeTHOTO MPOCTOro umcna P, | — |=1, Haxomut Takoe X, uro X°=a ( mod p).

P

BxonHble nanHbIe: @ U P .
BbIxonHble JaHHBIEC: KBaPAaTHBIM KOPEHb YMCIIA & 110 MOAYJIO P .
Meroaunueckue ykazanus. Mcnons3oBate anroputM Tonemm-1llenkcea.

Paznen 2. Tectbl Ha mpocToTy. @akTopu3anus. {uckperHoe jorapupmMupoBanue

Tema 4. TecTbl Ha IPOCTOTY.

[{enb paboThI: OCBOEHHE METOIOB MPOBEPKH UUCIIA HAa IPOCTOTY.

3ananue. TpebyeTcs COCTaBUTh MPOrpamMmy, KOTopas JUis JII0OOTo LeJI0T0 Yncia N MpoBepsieT, sB-
JISI€TCSI JIX OHO MPOCTHIM.

BxonHble 1aHHBIE: N

BeixosHble JaHHbIE: 3aKII0YEHUE O TOM, YTO YUCIO COCTaBHOE, TMOO 3aKIIFOYEHUE O TOM, UYTO YHUC-
JIO HE SIBJISIETCSI COCTAaBHBIM C HEKOTOPOM BEPOSTHOCTHIO.

BapuanTe! 3ananui.

1. Meton Conosesi-llITpaccena. 2. Metoq Munnepa-Pabuna.

Meroanyeckue ykazanus. Mcnonb3oBats Tect Conoses-llITpaccena miun Tect Musuiepa-Pabuna.
Tema 4. TecTbl HA POCTOTY.

Llenb paboThI: OCBOCHHE METOAOB T'€HEPAIIUH ITPOCTHIX YHCEN.

3ananue. TpeOyeTcst cocTaBUTh IPOrpaMMy, KOTOpasi TeHEPUPYET MPOCThIE YUCIIA.

Bxoanbie nannHbie: K — pa3psaHOCTh IPOCTOTO YUCTA.

Brixonnblie qanHble: K -OMTHOE MPOCTOE YHCIIO.

Metoauueckue ykazanus. Vcronb30BaTh anroputM Ha ocHoBe Tecta Muiuiepa-Pabuna.

Tema 5. 3anaua ¢paxkropuzanmu.

[{ens pa®oThl: OCBOCHHE METOJOB (haKTOPU3AIMH IIEJIBIX YUCET.

3ananue. TpeOyercsi COCTaBUTH POrpamMMy, KOTOpast pacKJIaJAbIBaeT IeJble Yhca Ha MHOKHUTEIH.
BxonHble naHHbIEC: N — HATYPATIBHOE YHCIIO.

BrixoaHble JaHHBIE: pa3oKeHUe ynuciaa N Ha MHOKUTENH.

Metonuueckue ykasanus. Mcnonb3oBats anroput™ p -meroza [lommapaa.
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Tema 6. MeToabl JUCKPETHOIO JIOTapuMHUPOBAHUS.
Llenb paboOThI: OCBOCHHE METOAOB AUCKPETHOTO JIOTapU(MUPOBAHHSL.
3aganue. TpeOyeTcst COCTaBUTH MPOrpaMMy, KOTOpasi BEIYKCISIET TMCKPETHBII torapudm log, b .

Bxoxneie nannsie: a, b — HaTypanbHbIe 4nucia, P — IPOCTOE.
BrixomHbIe aHHbIC: TUCKPETHBIH torapudm log, b .

Bapuantsl 3a1anuid:
1. Meton I'enbdponma-1llenkca.
2. p-merop Ionnapna.

3. Meton uicuuciieHus mopsaKa.
MeTtonudeckue yKa3aHus: OCHOBHOC BHUMAHHE JIOJDKHO OBITh yJIEJICHO OCBOCHHIO METOJIOB (haKToO-
puszanuu Ha npuMmepe merona I'enbponna-lllenkca, p-merona Ilonnapaa, Merona UCUUCICHUS T10-

psaKa.
8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE®@EPATOB
KypcoBble 1 KOHTpOJIbHBIE PA0OTHI HE IPEAYCMOTPEHBI YUEOHBIM IJIAHOM JIUCLUIIIIUHBIL.
9. IEPEYEHbB BOITPOCOB K OK3AMEHY

CpaBHEHUS IPOU3BOJIBHOM CTENECHH IO MTPOCTOMY MOYJIIO.

CpaBHEHUs IO COCTAaBHOMY MOJYJIIO.

Crenennsble BbruetThl. [lokaszarens uncna. CBoiicTBa MoKaszaressl.

[TepBooOpa3Hble KOPHU MO TPOCTOMY MOAYJIIO P.

ITepBOOGpPa3HbIE KOPHH IO MOIYIIO P".

[TepBOOOpPa3HbIe KOPHH IO MOYITEO 2P".

Wupaexcel (AMCcKpeTHbIE Jorapudmbl), UX CBOHCTBA.

CpaBHeHust Bropoil crenenu. Keangpatuunslii Beruer. Kpurepuit Ditnepa KBaapaTHUHOIO
BBIUETA IO TPOCTOMY MOJTYJIIO.

9. Ksagparuunslif HeBbrueT. Kpurepuii KBaJpaTHUHOTO HEBBIYETA 10 IPOCTOMY MOIYIIIO.
10. CumBoun Jlexanpa v ero CBOHCTBA.

11. Kpurepuii ['aycca u ero cieacraue.

12. KBagpaTuuHslii 3aK0H B3anMHOCTH [ aycca.

13. Anroput™ BeluMCIeHHs cuMBoJa Jlexxanapa, HCHOIb3Y oMU (pakTOpU3aLuIo.

14. CumBon SIkobu u ero cBoiicTBa.

15. D dexTuBHBIN aNnrOpUTM BHIYMCIEHUS CUMBOJIA JIexaHipa Ha OCHOBE cMMBOJIa SIKOOU.
16. Anroput™m Tonennu-1lleHkca BIYMCICHUS KBaJPAaTHOT'O KOPHS 11O MPOCTOMY MOAYIIIO.
17. Tect Ha mpocTOTY Ha OCHOBE Majioil TeopeMbl Depma.

18. IlceBionpocThie Yncia MO 33JaHHOMY OCHOBAHHIO.

19. Yucna Kapmaiikna u ux coiictBa. Kpurepwuii Kopcenpra.

20. Meton [TokIMHTITOHA TPOBEPKH HA MPOCTOTY.

21. Kputepwmii Diinepa mpoCcTOTH YHCTIA.

22. DiinepoBbl MCEBOMPOCTHIE YUCIIA 110 33JaHHOMY OCHOBAHHUIO.

23. Tect Ha npocroty Conoses-1lITpacceHa.

24. Teopema Musutepa. Teopema Pabuna. Tect Ha nmpoctoTy Musiepa-Pabuna.

25. I'enepanust MPOCTHIX YUCEI.

26. 3agaua pakropuzanuu. p-meron [lomnapaa.

27. 3amaua dpaxropusarmu. (p-1)-metox [Momrapaa.

28. Metoap! tuckperHoro jorapugmuposanusi. Meton I'enbponna-1llenkca.

29. MeToapl TMCKPETHOTO JIOTapu(MHUPOBaHUsS. MeTOT HCUNCIICHHS TTOPSIIKA.

10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

LN~ WNE
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HazBanue pasnenoB u | Bug camoctosTensHON pabOThI O6bem | dopma KOHTPOJIS
TEM B yacax
1. Cucremsl nunei- | [IpopaboTka yuebHOro maTepuana, DK3aMeH, IIpoBepKa pe-
HBIX I[I/IO(I)aHTOBBIX IIOJATOTOBKA K cl1adue 3a4eTa, pelle- 6 ICHUA 3a/1a4
YpaBHEHHI HUE 3a7a4
2. Crenennble Bbrue- | [Ipopabotka yueGHOro Matepuaa, DK3aMeH, IIPOBEpKa J1a-
TBI nabopaTtopHble paboThl, TOATOTOB- 8 6opaTopHbIX paboT, Hpo-
Ka K claue 3auera, pelieHue 3a1a4 BEpKa peIICHNA 3a1a1
3. CpaBHeHHS BTO- [IpopaboTka yuebHOro MmaTepuaia, DK3aMeH, IIpoBepKa Jia-
poii crenenn 1n1a6opaTopHbIE PaGOTHI, TOATOTOB- 10 OopaTopHBIX paboT, Mpo-
Ka K cJlaye 3a4eTa, pelieHue 3a1a4 BCPKa PCIICHUA 3a71a9
4. Tectsl Ha ipocTO- | [IpopaboTka yuebHOTO MaTepuana, DK3aMeH, [IpoBepKa Ja-
Ty nabopaTtopHble paboThl, MTOATOTOB- 10 6opaTopHbIX paboT
Ka K c/1aye 3aueTa
5. 3anmaua ¢akropu- | [IpopabGoTrka yueOHOro MaTepuaa, DK3aMeH, IPoBepKa Jia-
3aIuu nabopaTtopHble paboThl, MTOATOTOB- 10 0opaTopHBIX paboT, Ipo-
Ka K cjaye 3a4era BEpKa peHICHH 3a/1a1
6. Metozs! nuckper- | [IpopaboTka yueOHOro MaTepuaia, DK3aMeH, IPoBepKa Ja-
HOTO JlorapuMupo- | 1a6opaTopHble pabOTHI, HOATOTOB- 10 6opaTopHbIX paboT, Hpo-

BaHUA

Ka K ¢1a4€ 3a4€Ta, pCHICHHC 3a/1a4

BEpKa PeLICHNUs 3a/1a4
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11. YYEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUIIAHBI

a) CniucoK peKoMeHyeMoil JIuTepaTypbl
OCHOBHAasI
1. OcHoBsl kpuntorpaduu : y4ed. mocodue ajisg By30B IO crell. B 00i1. nHpopm. 6e3omacHocTH /

A. II. Andepos [u ap.]. M. : 'enuoc APB, 2001. 479 c.

2. PameeB C.M. MaTtemaTu4ecKrue METObI 3aIUTHl HHPOPMAIIMH : JICKTPOHHBINA Y4eOHBIN KypcC /

C. M. Pauees; VYal'Y, OMMUAT. - Viaesanosck : Yal'yV, 2018. — URL:
http://edu.ulsu.ru/cources/921/interface

JAOMOJIHUTEILHASA

1. TlomueGecoma I'.b. AGcTpakTHas U KOMIBIOTepHas aiaredpa [DJIEKTPOHHBIA pecypc]: MpakTH-

kyM/ IlomneGecoBa I'.b.— DnekTpoH. TekcroBble aaHHble.— UYensOuHck: HOxHO-Ypanbckuii

rOCYJapCTBEHHBIN T'YMaHHTAapHO-TIeAarornueckuii yausepcuret, 2016.— 125 ¢.— Pexum no-

cryna: http://www.iprbookshop.ru/83852.html

I'OCT-Dkcnept — enunas 6a3za 'OCTos Poccutickoit denepanuu 11 00pa3oBaHUs U MPO-

MBIIIEHHOCTH:

2.1. TOCT P 34.10-2012. Uudopmannonnas texnosnorusi. Kpunrorpaduueckast 3ammura WH-
dopmaruu. [Ipoueccsl popmMupoBaHus U MPOBEPKHU AMEKTPOHHOU U] poBoii moanucu. M.:
Cranmaptundopm, 2012. — URL.: https://gostexpert.ru/gost/gost-34.10-2012

2.2.TOCT P 34.11-2012. Undopmaunonnas texnoinorus. Kpunrorpaduueckas 3ammura HH-
¢opmanmu. @Dyskums xomupoBanus. M.:. Cramgaptuadopm, 2013, — URL:
https://gostexpert.ru/gost/gost-34.11-2012

y4eOHO-MeToAnYecKas
1. AmunapoB A. B. JIabopaTopHBIi MPaKTUKYyM MO MaTeMaTHYeCKUM METOJIaM 3alluThl HHPOP-

ManuH : yued.-MeToa. ykazaHus /i crel. "KoMmneioTrepHas 6e30macHoCTh, "MaTeMaTH4eckoe
obecrieueHre W aAMUHUCTPUPOBaHKME MHPOpManUOHHBIX cucteM" / A. B. AmunHapos, A. M.
HUsannos, C. M. PaneeB. ViuesmoBck : VYal'V, 2016. 55 ¢ - URL:
http:/lib.ulsu.ru/MegaPro/Download/MObject/270

Panee C. M. Metoauueckue ykasaHHs AJIsl CAMOCTOSITENIbHOM pabdOThl CTYAEHTOB IO AMCIHU-
winHe «TeopeTHKO-YMCIOBbIE METOJbl B KpUNTOrpadum» Ui CTYJEHTOB CIEUAIbHOCTEH
10.05.01 «Kommbrotepras 6e3omacHoctby U 10.05.03 «MHpOpManmonHas 0e301MacHOCTh aB-
ToMaTu3upoBaHHbIX cuctem» / C. M. Panees; Ynl'V, ®dak. matemaruku, uHpopMm. U aBuaIl.
TeXHOJOTHi. - YibsHOBCK : Ynl'Y, 2019. - 3arn. ¢ skpana; HeomyOnwmkoBaHHBIH pecype. -
OnexkTpoH. TekcToBble naH. (1 daitn : 149 KB). - Tekcr : anekTpoHHBIH. Pexxum goctyna:
http:/lib.ulsu.ru/MegaPro/Download/MObject/4682

CoriacoBaHo:

MSuS-pe  Ub Y'Y (ocewna V- @ 75@// 04.05.2021

JIOJDKHOCTh COprnhnKa Hay4HOU OMOIMOTEKH OHO NoATHCH | jlara
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0) IlporpamMmmHoOe oGecrieyeHHe
Peanu3anus mporpamMmbl TUCHUIUTHHEI TpeOyeT Hanmuuus yueOHoi nmadboparopun. O6opymo-
BaHME Y4eOHOI JJabOpaTOPUH: MOCA0YHbIC MECTa MO KOJHYECTBY CTYACHTOB. TexHUYECKUE Cpel-
CTBa 00YYEHHS: KOMITBIOTEPHI C TUIIEH3UOHHBIM [IPOTPAMMHBIM 00€CIICUCHHEM:
- onepanronnas cpeaa OC Windows/Linux;
- CUCTeMbI ITporpammupoBanus Ha s3bikax Cu/C++ (Code::Blocks).

B) [IpodeccuonanbHbie 6a3bl JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBbI

1. J1eKTPOHHO-0MOJINOTEeYHbIE CHCTEMBbI:

1.1. IPRbooks : anekTpoHHO-OMOIMOTEYHAsI cUCTEMa : caldT / rpymmna Kommanuid Aii [Tu Ap
Memua. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Peskum moctyma: Juis 3aperu-
CTpUP. IOJIB30BATENEH. - TEKCT : 3JIEKTPOHHBIMN.

1.2. FOPAUT : snekTpoHHO-OuGIHOTeuHAs cucTeMa : caiiT / OO0 DIIeKTPOHHOE U31aTellb-
ctBo FOPAWT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum nocTyma: Juis 3aperHcTpup.
NOJIb30BaTesICh. - TEKCT : AIIEKTPOHHBIN.

1.3. KoHCy/bTaHT CTy/AEHTa : DJICKTPOHHO-OMOIMoTedHas cucrema : caut / OOO Ilonu-
Texpecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum no-
CTyma: JUisl 3aperucTpup. nojb3oBareneid. — TeKCT : 3JCKTPOHHBIH.

1.4. KoHCyNbTaHT Bpaya : 3JIEKTPOHHO-OMOmmoTeynas cucrema : caiit / OOO Beicmast mko-
Ja OpPraHW3allii W YIpPaBJICHUS 3]paBOOXpaHCHUEM-KOMIUIEKCHBIH MEIUIIMHCKUI KOHCAITHHT. —
Mockasa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum moctyma: ajist 3aperucTpup. Mojib30-
BaTenen. — TeKCT : 3JEKTPOHHBIM.

1.5. Bonpmras MenuIMHCKas OMOIMOTEKA : JJIEKTPOHHO-OMOIMOTeUHas CUCTeMa @ CalT /
OOO bykarn. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma: mis
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEeKTPOHHBIN.

1.6. Jlanp : smekTpoHHO-OMOAMOTEeuYHas cuctema : cadt /| OO0 DOBC Jlanp. — CaHKT-
[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum foctyna: ajisi 3aperucTpup. mMoJib30-
Baresnen. — TEeKCT : DJIEKTPOHHBIM.

1.7. Znanium.com : 3JeKTpoHHO-OMONMoTeuHass cucrema : caiit / OOO 3HaHuyM. -
Mockga, [2021]. - URL: http://znanium.com . — Pesxum gocTyma : Ajsi 3aperiucTpup. MoJib30BarTe-
ned. - TeKCT : 2JIeKTPOHHBIM.

1.8. Clinical Collection : xomnexius 1jasi MEAUIIMHCKUX YHUBEPCUTETOB, KITUHUK, MEIUIIHH-

CKHX OnOIMOTEK /! EBSCOhost : [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02 . — Pexxum goctyma : ajisi aBTOpU3. MoJb3oBaTenei. — Tekcr :
JJIEKTPOHHBIN.

1.9. Pycckuii s3bIK KaK MHOCTPAHHBIN . 3JIGKTPOHHO-O00PA30BATEIBHBIA pPecypc JJIsi WHO-
cTpaHHbIX CTyaeHTOB : caiT / OO0 Kommnanus «Ait I[Tu Ap Meaua». — Capatos, [2021]. — URL:
https://ros-edu.ru. — Pesxxum gocTyna: 1uist 3aperucTpup. mosb3oBaresieil. — TeKCT : 3JIeKTPOHHBIH.

2. Koncyastantlliroc [DnexkTpoHHBIN pecypc]: cnpaBouHas mpaBoBas cuctema. /OO0
«KoncynpranT [nroc» - DnekTpoH. naH. - Mocksa : Koncynsrantlmroc, [2021].

3. ba3bl TaHHBIX EPHOAUYECKUX U3TAHUIL:

3.1. ba3za maHHBIX MEPUOTUYECKHX HU3IaHUI : 3J1eKTpoHHbIe KXypHaiel / OO0 MBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pesxxum noctyma : s aBTo-
pu3. nosb3oBareneil. — TEeKCT : AIEeKTPOHHBIN.

3.2. eLIBRARY.RU: nayuHas snektponHas OubOnuoreka : caiit / OOO Hayunas Dnek-
tponHas bubmuoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum nocrtyma : anas aBTo-
pu3. osb30BaTeneil. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : snekrponnas 6ubnuoreka / U] I'pebennukoB. — Mocksa, [2021]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexxum moctyma : [uis aBTOpH3. OJIb30BaTe-
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ner. — TekcCT : JIeKTPOHHBIN.
4. HanmoHa bHAas JIEeKTPOHHAsi OMOIHOTEKA © 3JIEKTpOHHAss OubIMoTeKka : deaepanbHas
rocynapcTBeHHas WHGOpMAIlMOHHAs cucTeMa : cakT / MuHHcTepcTBO KynbTypel PO ; PI'b. —

Mockaa, [2021]. — URL: https://H36.pd. — Pesxxum moctyna : uis nosibp30BaTeineil HaydHo! OnoOIro-
TeKU. — TEeKCT : 2JIEKTPOHHBIH.
5. SMART Imagebase I EBSCOhost : [mopTau]. — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum A0CTyma : Ui aBTOPHU3. IMOJIb-
3oBaresnieil. — M300paxxeHue : 2JIeKTPOHHEIE.

6. ®enepanbHble HHPOPMANMOHHO-00Pa30BaTeIbHbIE MOPTAJIBI:

6.1. EnrHoe OKHO JiocTymia K 00pa3oBaTebHBIM pecypeam | (eaepanbHbli moptan / yupeau-
tens ®IAOY A0 HPI'OIT u UT. — URL: http://window.edu.ru/ . — TekcT : 311€KTpOHHBII.

6.2. Poccuiickoe obpaszoBanue : (enepanbubiii mopran / yupeaurens OIAOY 1O
LPT'OIT u UT. — URL: http://www.edu.ru. — Tekct : 351eKTpOHHBIH.

7. O6pa3oBareibHble pecypesl Yal'y:

7.1. Dnexrponnas Oubmmoteka Ynl'Y : momyne ABUC Mera-ITPO / OO0 «J/lata Dkc-
npeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum focTyma : i MoJIb30BaTeIel HaydHOU
O6uOMoTekn. — TEKCT : AIEKTPOHHBIN.

CornacoBaHo:
.
S
3am.zau. YUTuT / KnoukoBa A.B. <~ 7/ /5. ) 04.05.2021
JOJDKHOCTH coTpyanuka YU TuT OUO jara
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

Aynutopus -3/316. Ayautopusi 1jsl IPOBEJCHUS JIEKIIMOHHBIX, CEMUHAPCKUX M MPAKTHYE-
CKUX 3aHATUH, TEKYIIEr0 KOHTPOJS W MPOMEKYTOUHON aTTeCTallMH, TPYNIOBBIX U WHAUBHUIYab-
HBIX KOHCYJIbTalMii. KOMIUIEKT MepeHOCHOT0 MYyJIbTUMEIUITHOTO 000pyI0BaHHs: HOYTOYK C BBIXO-
noM B Uutepuet, skpaH, npoektop, Wi-Fi ¢ goctymom B Uurepuer, DUOC,OBC. 432017, Ybs-
HOBCKasi 001acTh, T. YIbsIHOBCK, yiI. Habepexxnas pexu Cpusiry, 1. 106-3 xoprryc

[Tomemenue 503. AyauTopus JUisl MPOBEACHUS MPAKTUUYECKUX W JTA0OPATOPHBIX 3aHSTHM,
TEKYILEro KOHTPOJS U MPOMEXKYTOUHOM aTTeCTallM, TPYNIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIbTA-
nuii. [lomenienre yKOMITJIEKTOBAaHO YYEHMUYECKOH JOCKOM M KOMIUIEKTOM MeOenu (I0cal04HbIX
mect — 10). Kommetorepsr, Wi-Fi ¢ goctynom k ceru «Uutepuer», DUOC, IBC. 432017, Vbs-
HOBCKast 00/1acTh, I. YIbSHOBCK, p-H JKenesnomopoxusiid, yin. Habepexnast p. Ceusiru, Ne 106 (1
KOPIYC).

Aynutopus -230. Aynutopus Il CaMOCTOSTEIBHOU PabOThl. AyTUTOPHS YKOMILJIEKTOBaHA
YUEHHYECKOH MeOesbio. 16 mepCcoHaTbHBIX KOMITBIOTEPOB.

Aynuropus -237. UuTanbHbIN 321 HAyYHOU OMOIMOTEKU C 30HOM AJI1 CaMOCTOATEIbHOMN pa-
00Thl. AynuTopusi YKOMILJIEKTOBaHAa y4eHUUYECKON Mebenbto. KoMmbloTepHas TeXHUKA, TEIEBU30D,
sKkpaH, npoektop. Cron ans aur ¢ OB3. 432017, YnpsaHoBckas 061acTh, I. YIbSIHOBCK, p-H JKenes-
HOJIOpOXXHBIH, yi1. Habepexnas p. Cusru, Ne 106-1 xopmyc.

Peanu3arus mporpamMmbl TUCIUTUTHHBI TpeOyeT Hammuus yueOHoi nadoparopun. O6opymo-
BaHUE Y4eOHOU abopaTopuu: MOCaI04YHbIE MECTa MO KOJIUYECTBY CTYIEHTOB. TexHU4Yeckue cpea-
CTBa 00yUY€HUS: KOMIIBIOTEPHI C TULEH3UOHHBIM IPOIPAaMMHBIM 00€CIIEUEHUEM:

- onepanmonnas cpega OC Windows/ Anbt Pabouas cranius 8;
- chcTeMbl mporpamMmupoBanus Ha si3eikax Cu/C++ (Code::Blocks, Visual Studio).

13. CHEIIMAJIBHBIE YCJIOBUSA JI51 OBYYAIOIIUXCA C OT'PAHUYEHHBIMH
BO3MOXHOCTAMMU 310POBbSA

B ciyyae HeoOxoaumocTu, 00yJaromuMes U3 YMCia JIMI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSI-

MU 370pOBbs (110 3asIBIICHUIO 00YYAFOIIUMCS) MOTYT MIPEIarathCsl OJHH U3 CIICIYIONMX BApUAaHTOB

BOCTIPUATHS UH(POPMAIIUU C YIETOM HX WHAUBUAYAIbHBIX ICUXO(DU3MUECKUX BO3MOKHOCTEH:

— A JHIl ¢ HapyIIeHHWeM 3peHHs: B ¢opMe DIEKTPOHHOTO JTOKYMEHTA, WHAMBHUAyalbHbIE KOH-
CyJbTAllUU C MPUBICYCHUEM TU(IOCYPAONEPEBOIUNKA, HHINBUIYaTbHbIC 3a/IaHNUS U KOHCYJIb-
TaIus;;

— JUIS JIMI] C HApYIICHHEM CiTyxa: B (hOpME DIIEKTPOHHOTO JTOKYMEHTA, HHAUBUAYaTbHBIE KOHCYIIh-
TalUU C IPUBJIICYEHUEM CYPJOINEPEBOIUNKA, UHIUBUAYAJIbHBIE 3a/1aHUS U KOHCYJIbTALUSA;

— Ui I ¢ HApYIICHHEM OTOPHO-ABUTaTENbHOIO anmapaTa: B ¢opMe dIEKTPOHHOTO TOKYMEHTa,
VHIUBUyaJIbHBIE 33JIaHUSI U KOHCYJIbTAlUA.
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