MHUHUCTEPCTBO HAYKH U BBICHHEI'O OBPA3OBAHMUSI
POCCUUCKOU ®EJEPALIUN
benepaibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEXKICHHE

BBICILIETO 00pa30BaHUs
«APKYTCKHNU IT'OCYJAPCTBEHHBIU YHUBEPCUTET»

HMHCTUTYT MaTeMaTHKU ¥ HHOOPMAIIMOHHBIX TEXHOJOTHUH
Kadenpa anrebpanyeckux u nHOOPMAITMOHHBIX CHCTEM

danajieeB

PaGouyas mporpaMmma QuCHUIINHBI (MOIYJIs1)

b1.B.11 /IuckpeTHbie CTPYKTYPHI

Hanpasnenue noaroToBku 09.03.03 Ilpuknannas nHGOpMaTHKA

HamnpasneHHocTs (poduiib) MOATOTOBKH [TpoexTupoBanue u pazpaboTka
UH(POPMALIMOHHBIX CHCTEM

KBanmudukarnus BeITyCKHUKA OakanaBp

®dopma 00yueHHs OuHas

Hpkytck 2026 .



1. IEJU U 3AJAYA JUACITTATIINHBI

Mean
JlaTh ipenicTaBiieHre 00 OCHOBHBIX TUCKPETHBIX CTPYKTYpax: OyJIeBbIX QYyHKIMIX U Trpadax
3anauun:
CdopMupoBaTh MEIOCTHYIO KAPTHHY O OYJIEBBIX (PYHKITUAX, BKIIOYAs CIICIIHAJIbHBIE TPEACTABICHHUS,
BOIPOCHI TOJIHOTHI U 3aMKHYTOCTH;
JlaTh ipencTaBiieHHE O TEOpUHU I'padoB, BKIIOYAs OCHOBHBIC aJITOPUTMBI.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHasa paucuumuiiHa (MOMAYJb) OTHOCHTCS K 4YacTH MPOrpaMMbl, (popmupyemoin
YY4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, U M3y4YaeTcsi Ha BTOPOM Kypce.

2.2. JInsg uzydeHus: JaHHOW y4eOHON NUCIMIUIMHBI (MOYJIs1) HEOOXOIUMBbI 3HAHMS, YMEHUS U
HaBBIKH, CPOPMHUPOBAHHBIE CIEAYIOMUMH TUCIUILITMHAMU: JUCKPETHAS MaTeMaTHKa.

2.3. [lepedenp mocnenyrOMmMX y4eOHBIX JUCIMIUINH, AJI KOTOPBIX HEOOXOAWMBI 3HAHUSA,
YMEHHUSI W HaBBIKH, (popMUpyeMble NaHHOW Y4eOHOW IMCUIMIUIMHOW: WHTEIUICKTYaJIbHBIA aHAIN3
JAHHBIX, CUCTEMbI UICKYCCTBEHHOI'O UHTEJIJIEKTA.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUITTINHbI

IIponiecc ocBoeHMs AMCLUIUIMHBI HalpaBieH Ha (JOpMUPOBAHHE KOMIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHui) B coorserctBur ¢ ®I'OC BO 1o cooTBETCTBYIOLIEMY HANpaBICHHUIO
HOJTrOTOBKH.

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YUYEHHUS 10 JUCHMILINHE (MOIYJIIO),
COOTHECEHHBIX C HHAMKATOPAMHM JOCTHKEHUS] KOMIIeTeHI Uil

Nuauxkaropsl
Komnerenuus . Pe3yabTaThl 00yUeHUs1
KOMIIeTeHI U

I1K-3 Cnoco6nocts | M/IK 1iks.1 3HaeT OCHOBHBIE IMOHSTUS TEOPHH
JeMOHCTpaluu o0meHayuHbiX |CriocobeH UCIIONIb30BaTh|OyNIEBbIX  (DYHKUMH ©  TEOpUU
6a30BbIX 3HaHUI|MaTeMaTH4YeCKUe 3HaHUs B|TpadoB.
MaTeMaTHYECKUX u|podeccuoHaIbHOM YMmeer pemarh THIIOBBIE 3a/1a4d
€CTEeCTBEHHBIX HayK U| e TETbHOCTH Teopur OyieBbIX (QYHKIMH |
UH(POPMAIIMOHHBIX TeopHH rpadoB.
TEXHOJIOT Ui, CIOCOOHOCTh Bnaneer  TexHUKOH — pemieHHs
PUMEHSTh B TUTIOBBIX 337a4 TEOPUH OYJIEBBIX
npodeccuoHaIbHON ¢byHKUMI 1 TeopuH rpados..
NeSITeIbHOCTH  COBPEMEHHBIE
S3BIKA  TIPOTPAaMMHPOBAHUS,
OlepaloOHHbIE CHCTEMBI,
ANIEKTPOHHBIC OMOJIMOTEKH |
MaKeTbl MpPOTrpaMM, CETEBbIE
TEXHOJIOTHH.

WK 1ik3.2

Cnocoben UCIOJIb30BaTh

TEOPETUIECCKHE TIPUHITATIBL

MH(pOPMAIMOHHBIX

TEXHOJIOTUI B

npodeccroHanbHOM

JeSITeTbHOCTH

WK k33




CnocobeH  NpUMEHSATH
npodecCuoHATBHON
JESTeTbHOCTH  COBPEMEHHBIE
S3BIKM  TIPOTPaMMHUPOBaHUS,
OICpalMOHHBIC CHUCTEMBI
MaKeThl MPOrpaMM M CETEBbIC
TCXHOJIOI'H

B

[1K-4 ['oToBHOCTB K| MK ka1

BKITFOUEHUTO B[lIMeeT HaBBIK TOJATOTOBKU H

npodeccuoHanbHOe MIPOBEICHUS myOIMYHBIX

COOOIIECTBO; CIIOCOOHOCTB|IOKIIA/I0B no TeMaMm

OPOBOAUTH  TOJT  HAYYHBIM|BBIIIOJHAEMBIX PadOT

PYKOBOJICTBOM JIOKAJIbHBIC

UCCIIEIOBAaHUSI HA  OCHOBE

CYNIECTBYIOIUX METOJOB B

KOHKPETHOU obmactu

npoQeCcCHOHAIBHON

JESITEIbHOCTH
WK ka2
Brnageer TEXHOJIOTUSIMU
MOJATOTOBKH  JOKYMEHTOB B
TOM 4Hclie B  oOmacTsax
MaTeMaTHKd U UH(POPMATHKH,
B TOM qucle c
WCIIONB30BaHUEM  CBOOOHO-
pacmpocTpaHsIeMOro
MPOrpaMMHOTO 00€CTIeUeHUS
WK 1ix4.3
CnocobeH  TPOBOAUTH  TO
HayYHBIM PYKOBOJICTBOM
WCCIEIOBaHUSI HAa  OCHOBE

CYIIECTBYIOIIUX METOAOB B
HEKOTOPOH obnacTu
npodeccroHanbHOI
JeSATSIIbHOCTH

3HaeT TEXHOJOTHH IMOJATOTOBKH
ANIEKTPOHHBIX  MyONMKaUui U
Mpe3eHTalni

YMeer paboTaTh C H3AaTEIHCKOM
cuctemoint LaTeX

Bnageer TEXHHKOM IIOATOTOBKHU
ANIEKTPOHHBIX  MyONMKalui U
MpE3EHTAlui B W3JATENIbCKOU
cucteme LaTeX, B TOM 4mcle ¢
HCIOJIL30BaHUEM nakeTa Beamer




4. COAEPKAHUE U CTPYKTYPA JTUCIIUIIJIMHbI

O0BbeM TUCIUIUITMHBI COCTABIISIET 5 3aUeTHBIX enuHull, 180 yacoB, B TOM 4ucie 53 yaca Ha KOHTPOJIb, TpaKkTH4ecKas nmoAaroroska 180.

dopma NpoMEKyTOUHOU aTTecTaluu: 4 CEMECTp - IK3aAMEH.

4.1. CONEPXKAHME JUCIHATLINHBI, CTPYKTYPUPOBAHHOE 11O TEMAM, C YKA3AHUEM BHUJ0OB YYEBHBIX 3AHATHUI 1 OTBEJIEHHOT'O HA HUX
KOJIMYECTBA AKAJEMHUYECKHUX YACOB

Buapl yueOHO# padoThl, BKIKOYAs CAMOCTOSITEILHYIO
padoTy 00y4arOIMXCsl U TPYA0EMKOCTh (B 4acax)
DopMBbI TEKYHIET0
No KonTakTHasi padoTa npenoaaBarteJs ¢ C KOHTPOJISA
w/n Pazgen qucuMniInHbl/ TeMbl Cemectp 00yuaromuMucst aﬁgﬁ;{;ﬂTe yenenaeMocTa
CemuHapckue
Jlexkuunu (n aKTI/I‘II)ECKHe Komrposs, | patora +
1 P Oﬁyqeﬂnﬂ KOHTPOJIb
3aHATHSA)
Bynessl pyHKITNN 4 16 16 5 53 JlexTKondepenmus
I'padbr 4 16 16 5 53 JlexTKondepenuus
Hroro yacos 32 32 10 106
4.2, IINAH BHEAYJJUTOPHOM CAMOCTOSITEJIbHOM PABOThI OBYUAIOILUXCSI IO JUCHUILIUHE
CamocTosTesbHasi padoTa 00y4aronuxcs Y4eOHo-
MeTOoIuYecKoe
Cemect Bun Cpoxn 3aTpatsl OuenovHoe 8
HazBanwue pa3zaena, TeMbl obecrnevenme
p CaMOCTOSITEJILHO | BLITIOJTHEH | BpeMeHH CpeacTBO
N CaMOCTOSITEJILHO
i padoThbI s (uac.) N
i padoThbI
ByJseBbl pyHKumMU los YMO
VIIpUAlIp3/1JIe i JlexTKondepeHnir| pacronoxeHo Ha
pHALIp MOJIOBUHA 53 $eperit| p
KT voea ust CTpaHUIIE Kypca
P B MOC Educa




CamocTtosTesbHasi padoTa 00y4yaronuxcs Y4eOHo-
MeTOIHYEeCKOe
Cemect Bun Cpoxu 3aTparsl OunenovHoe 8
Ha3Banue pa3aena, TeMbl obecnieyenue
P CAMOCTOSAATEJIBbHO | BBIIIOJIHECH BpPEMEHH CpeaCTBO
. CaMOCTOSITEILHO
i padoThbI s (uac.) N
i padoThbI
I'padbr 75 YMO
YIIpU AlIp3JlIe i JlexTKondepen1i| pacrionoxeHo Ha
pHAlIp I10JIOBUHA 53 bep P
kT . usi CTpaHHLE Kypca
M B 1OC Educa
O611as1 TPYAOEMKOCTh CAMOCTOSTEIHHOM paboThl O JUCIMILINHE (Yac) 106
W3 HuX 00beM CaMOCTOSITEIEHONW Pa0OTHI C HCIIOJIb30BAaHUEM DJIEKTPOHHOTO O0Y4EHUS U
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (4ac)

Buowit camocmosmenvhoii pabomui:
Jl — noocomoska ooknaoa, ¥ — evinonnenue ynpasicnenutl, Ilp — evinoinenue 3adanuil Ha npoepammuposanue, M — ungopmayuonnsiii nouck, Ilp3
— noozomoska npezenmayuu, JI — uzyuenue rumepamypul, Jlek — npoxodicoenue unmepaxmusHou rekyuu, T — evinonnerue mecma.

4.3. COIEP)KAHUE YYEBHOI'O MATEPHAJIA

[

. byJaeBsbl pyHkuun

. JABonunblie Habopsl. Paccrostnne Xammunra. bynes ky0. [Ipumepst OyneBa ky06a. Cdepa 3a1aHHOTr0O pajuyca.

. bynessl ¢pynknuu. Yucno Bcex OyneBbIX PYHKIMM OT n epeMeHHbIX. Bee OynieBbl QyHKIIMH OT 2-X apryMEHTOB.

. Crioco6sb! 3a1anus OyneBbIX (PyHKIUIA.

. AprymenTsl OyneBbix QyHKIHH. OctaTounble GpyHKIUU. CyliecCTBEHHbIE U (PUKTUBHBIE apPIyMEHTBHI.

. CymectBeHHble (QyHKIMH. YUCIIO CYLIECTBEHHBIX (PYHKLUI OT N apryMEHTOB.

. [IpencraBienue OyneBbix GyHKUMN TepMamu. Bremnss pynkuus tepma. Cyneprno3unus GyHKUNUNA. DKBUBAJIEHTHBIE TEPMBI.
. CrienpnanpHble npescTaBieHus OyneBblx GyHKUUM. JIM3bIOHKTUBHBIE ITpecTaBieHus OyneBbix GyHkuuil. CaHd.

. [locrpoenne CJH® no Tabaune.

. IToctpoerne CAH® >kBUBaIEHTHBIMH [TPEOOPA30BAHUSAMHU.

10. KonstoHKTHBHBIE TIpeicTaBiieHust OyneBbix GyHkiui. CkH.

11. [Hoctpoenne CKH® »kBUBaNEHTHBIMU NPEOOPA30OBAHUSIMHU.

12. TlonnHOoMuUanbHbIE peacTaBieHns OyneBbix ¢pyHkiuil. [Tonuaom XKerankuHa.

13. IToctpoenue nonmunoMa XKerankuHa.

14. 3aMKHYTOCTb U IOJTHOTA MHOKeCTBa OyseBbIX PyHKUMHA. [ToHSITHS 3aMKHYTOCTH U TOJHOTHI. [IpuMepbl 3aMKHYTBIX MHOXECTB.
15. Knaccor pynkuuii, coxpanstonux 0 u coxpansonmx 1. Yucno GpyHKImii oT n nepeMeHHbIX, coxpanstomux 0 (1).

16. Kitacc MOHOTOHHBIX (PyHKLIHH.

O 01N DN B W~



17. Knnacc caMo1BOMCTBEHHBIX (PyHKyIHH. UMCIIo caMOIBOMCTBEHHBIX (DYHKITHI OT N MEPEMEHHBIX.
18. Knacc nuneitnbix GyHKImii. Yucio TMHEHHBIX (QyHKIUHA OT N epeMeHHbIX.
19. Jlemma o HeTMHEHHOHN (YHKIIUH.

20. Jlemma 0 HECaMO/IBOMCTBEHHOM (DYHKITHH.

21. Jlemma 0 HEMOHOTOHHOM (PYHKITHH.

22. Kputepuil NOIHOTHI.

23. Teopema o monapHo# paznuunoctu knaccos TO, T1, S, L, M.
24. Teopema 0 MaKCUMaJIbHOW MOIITHOCTH Oa3uca.

2. I'padmi.

O 0 1O\ DN K W —

10. AnropuT™ NOCTpOEHMS MATPULIBI KpaTYAWIINX IyTEH Ul 3aJaHHON BEPILHHBI.
11. TlocTpoenue kparyaiiiiero ocToBa.

12. Cszuble rpadbl. KomnoneHTs! cBsizHOCTH. OlieHKa Yyuciia pedbep yepe3 BepIIMHbl 1 KOMIOHEHTHI CBSI3HOCTH.
13. Teopema Menrepa. 3agaun o cBaab0ax, cucTeMe pa3InYHbIX MPEACTaBUTENEH, COBEPIIEHHOM TapOCOYETaHUH.

14. OpuentupoBanssle rpadsl. Cetn. Kpurndyeckuii myTs.

4.3.1. IlepeyeHb CeMHHAPCKHX, NPAKTHYECCKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

. I'padsr. CiocoOs 3amanus rpadoB. OpueHTHPOBaHHBIE U HEOPHEHTUPOBaHHbIE rpadbl. CTEneHb BepIIMHBL. MapipyThl, IETH, KI5
. Ces3Hble rpadbl. DiaepoBbI U OTY3HIEpPOBhI LeNH U LUKIbL. Teopema Ditnepa.
. 'aMUIIBTOHOBBI U MTOJTyTaMUJIBTOHOBBI I'padbl.

. Ilnanapusie rpagsl. Teopema o BepiinHax, pedpax U rpaHsix IIOCKOro rpada.

. Herumanapuocts rpados K5 n K33.

. Bepunnnas u pebepHas packpacka rpados. Teopema o 5-1u kpackax.

. lepesbst. JIuctes u BeTBU. [lomeuennsle n HemomeueHHbIe epeBbs. Kox [prodepa. JlepeBbst 1BoMyHOTO KO,
. Aaroput™msl Ha rpadax. AnroputT™sl 06xoaa rpada B riryOUHY U LIUPUHY.
. Kparuaiimme mytu. AITOpUTM MOCTPOCHUS MaTPHIIBI KpaTU4alImX myTei s rpada.

Ne | Nepasznenau| HaumeHoBaHHMe CEMHMHAPOB, NPAKTHYECKHUX U JIA00PATOPHBIX TpynoeMkocTh OueHovHbIe dopMupyembie
n/H TeMbl padort (uac.) cpeacrsa KOMIIeTEHIIUH
Bcero | U3 Hux (MHIMKATOPBI)*
4acoB |[MpaKTU4ec
Kast
MOAr0TOBK
a
1 2 3 4 5 6 7




JlBonunsie Habopbl. Paccrosuue Xommunra. byneB kyO.
[Ipumepsr OyneBa ky6a. Cdepa 3amanHoro paguyca. byneBbl
¢bynkuuu. Yucno Beex OyieBbIX (GyHKIHMHA OT n mepeMeHHbIX. Bee
OyJieBbl PYHKITUU OT 2-X apryMeHToB. CTIoCOOBI 3a1aHUs OYJIEBBIX
GYHKIMH.

JlexTKondepenmms

Cm

. IyHKT 3.

Aprymentsl  OyneBbix  (GyHkmui. OcrtarodyHble  (QYHKIHH.
CymectBeHHbIE ¥ (UKTUBHBIE apryMeHThl. CyIIeCTBEHHBIE
dbyskumu. Yncno cyniecTBeHHbIX QYHKIHIA OT N apryMEHTOB.

JlexTKondepenmus

Cwm.

MYHKT 3.

[IpencraBnenue OyneBbIx GyHKUUH TepMaMu. BaenHsst QyHKIus
tepma. Cynepno3uuuss (QyHKUUMH. OKBUBAJIECHTHBIE TEPMBI.
CrniennanbHble IIpEJICTaBICHUS OyJneBbIX GyHKIHH.
JIU3bIOHKTUBHBIE NpecTaBieHUsl OyneBblX QyHKuui. CrHo.
[Toctpoenne CAH® mno Ttabmuue. Iloctpoenne CIHD
9KBUBAJICHTHBIMH [TPE0OPA30BAHUSIMH.

JlekTKondepenmms

Cwm.

IYHKT 3.

KonbronktuBHbie mpenctaBieHus OyneBbX ¢QyHKuuid. CkH.
[Toctpoenne CKH® skBUBaNIeHTHBIMH PE0OPa30BAHUSIMH.

JlexTKondepenuus

Cwm.

IYHKT 3.

[TommHOMUankHBIE IpeaCcTaBIeHUs OyneBbIX (yHKUUH. [lommHoM
XKerankuna. IToctpoenne nonunoma XXerankusa.

JlexTKondepenuus

Cwm.

IYHKT 3.

3aMKHYTOCTb U [TOJIHOTa MHOKeCTBa OyseBbIX pyHKuni. [ToHsTHS
3aMKHYTOCTH U IOJHOTBL.

JlexTKondepenuus

Cwm.

MyHKT 3.

[Ipumepsl  3aMKHYTBIX ~ MHOXecTB.  Kiaccel  QyHKumid,
coxpanstomux 0 u coxpanstonmx 1. Uumcno ¢yHkumit ot n
nepeMeHHbIX, coxpanstonmx 0 (1). Kinacc MOHOTOHHBIX (pyHKIHH.

JlexTKondepenuus

Cwm.

MyHKT 3.

Kiace CaMO/IBOMCTBEHHBIX GYHKYIHH. Yucno
CaMO/IBOMCTBEHHBIX (yHKIMI oT n mnepeMeHHbIX. Kiacc
nuHelHbIX  QyHKUui. Yucno JAMHEMHBIX QYHKOMM OT n
nepeMeHHbIX. Jlemma o HenuHeWHoW QyHkuuu. Jlemma o
HEecaMoJIBOMCTBEHHON (DYHKIIUU.

JlexTKondepenuus

Cwm.

MyHKT 3.

JlemMa 0 HeMOHOTOHHO# QyHKuMu. Kpurepuii monnotsl. Teopema
o nonapHo# paznuuyHoctH kiaccoB TO, T1, S, L, M. Teopema o
MaKCHUMaJIbHOW MOLTHOCTH Oa3uca.

JlekTKongepenmus

Cwm.

IIyHKT 3.

10

I'padbr. CnocoOs! 3aganust rpado. OpHUEeHTHPOBAHHBIE U
HEOpHEeHTUpoBaHHbIe rpadbl. CTeneHpb
BepIIHMHBI. MapuipyThl, Lienu, HMKIbl. CBsi3HbIE rpadsbl.

JlexTKondepenuus

Cwm.

IIyHKT 3.




OHNepoBbl U IMOJIY3MJIEPOBHI LIENM U LUKIBL. Teopema Jinepa. 2 2 JlekTKongepenmust  |CM. myHKT 3.
["aMHUIIBTOHOBBI M MOJIYTAMUIIBTOHOBBI TpadBbl.

11 [Tnanapubsie rpagpel. Teopema o BepmmHax, pedpax M rpaHsax| 2 2 JlekTKongepenmust  |CM. myHKT 3.
mockoro rpada. Hemmanaprocts rpados K5 u K33.

12 Bepmmnnast u pebepnas packpacka rpagos. Teopema o 5-tu| 2 2 JlekTKongepenuust  |CM. myHKT 3.
kpackax. JlepeBbs. Jluctes u BerBH. IlomeueHHble u
HenomeueHHble nepeBbsi. Kon Ilprodepa. JlepeBbsi ITBOMYHOTO
KOJa.

13 Anroputmbl Ha rpadax. AnroputMmel ooxoxaa rpada B riyouny u| 2 2 JlekTKongepenuust  |CM. myHKT 3.
mpuny. Kparuaiimme myTu. AJTOpPUTM MOCTPOCHHS MaTpPUIIBI
KpaTyaimux myTei uist rpada.

14 ANTOpUTM MOCTPOCHMUSI MATPUIBl KpaTdyalllluX MyTed i 2 2 JlexkTKondepenuus |CM. myHKT 3.
3aaHHOoM BepmuHbl. [locTpoeHne KpaTyanero oCcToBa.

15 Caszubie rpadbl. Kommnonents! csiznoctu. OnieHka uucna pedep 2 2 JlexkTKondepenuus |CM. myHKT 3.
yepe3 BEpPIIMHBI M KOMIIOHEHTHI CBSI3HOCTH.

16 Teopema Menrepa. 3agauu o cBagp0ax, CUCTEME pa3IMUHbIX 2 2 JlexTKongepenuus |CM. myHKT 3.
MpeICTaBUTENEH, COBEPIIICHHOM
napocouetanuu. OpuentupoBanubie rpadul. Cetu. Kputndeckuit
yTh.

32 32

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE M3YUeHHe CTYJAeHTAMHU B paMKax caMocTosTebHoil padoThl (CP)
AnropuT™mbl Haxox1eHust MuHuMansHoi JIH®, anroputmsl packpacku rpada

4.4. METOIUYECKHE YKA3ZAHUS IO OPTAHU3ALIMU CAMOCTOSITEJILHOM PABOTBI CTYJIEHTOB

Meroandeckue ykazaHus pacroyioxkeHbl Ha crpanuiie kypca B MOC Educa.

4.5. IIPUMEPHASI TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)

He mpenycmotpeHo.



5. YUYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILINHBL (MOLY.JI5T)

a) nepevyeHb JUTEPATYPbI
1. T'aBpmios, ['apuii [lerpoBuu. 3anauu u ynpakHEHUs IO JUCKPETHON MaTeMaTUKe
[Tekct] : yueb. mocobue / I'. I1. I"'aBpumiios, A. A. CanoxeHko. - 3-¢ u3f., nepepad. - M. :
duzmatiut, 2005. - 416 ¢. : wi. ; 22 cm. - bubnumorp.: c. 412-413. - [Ipenm. ykas.: c. 414-
416. - ISBN 5-9221-0477-2 : 198.00 p 17 sk3.+
2. Mansres, U. A. luckpernas maremaruka [Tekct] / . A. Manbies. - Mockga : Jlanb,
2011. - 304 c. -Pexum noctyna: ObC "UznatensctBo "Jlans". - Heorpanuy. goctym. -
ISBN 978-5-8114-1010-1 +
3. Iesenes, IO. I1. luckpernas matemaTuka : yaeoHoe nocoodue s cro / 1O. I1. IlleBenes.
_ Cankr-IletepOypr : Jlanb, 2021. 592 c. ISBN 978-5-8114-7504-9. Texkcrt :
AJIEKTPOHHBIN // JIaHb : aeKTpoHHO-0MOMMoTeyHas cuctema.  URL:
https://e.lanbook.com/book/161638. Pexum noctymna: ajisi aBTOpHU3. TOJIB30BATEICH. +
4. Anekcees, B. E. Teopus rpados : yuebnoe nocodue / B. E. Anekcees, /[. B. 3axapoBa. —
Huxunit Hosropon : HHI'Y um. H. U. Jlobauesckoro, 2017. — 119 ¢. — Texker :
AJIEKTPOHHBIN // JIaHb : anekTpoHHO-O0nbOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/153421. — Pexxum noctyma: i1t aBTOpH3. TOJIB30BaTENICh. +
5. Tamxkos, C. b. JluckperHas MatemaTuka. YueOHUK 1711 By30B : yueOHuUK a5 By30B / C. b.
lamxos. Canxkt-IlerepOypr : Jlanb, 2022. 456 c. ISBN 978-5-8114-8691-5.  Tekct
: 9JIeKTpOHHBIH // JIaHb : anekTpoHHO-O0nOIMoTeyHas cuctema.  URL:
https://e.lanbook.com/book/193306 _ Pexwum moctyna: ajisi aBTOPU3. TIOJIb30BaTEICH. +
6. Hosukos, ®enop AnekcanapoBud. JluckpeTHas MaTeMaTHKa JJIsi IPOrPAMMUCTOB
[Tekcr] : yue6. mocobue it CTyI. By30B, 00YY. IO HAIP. MOATOTOBKH JTUTUIOMUD. CIIEIl.
"Undopmaruka u Berunciautensuas texuuka" / @. A. HoBukos. - 2-e uza. - CII6. : [Tutep,
2005. - 363 c. : un. ; 24 cm. - (YueOHuk mist By30B). - bubnuorp.: c. 349-350. - Vkas.:
c.246-348, 351-363. - ISBN 5-94723-741-5 : 112.50 p., 157.50 p. YAK 519.1(075.8) 20
JK3. +
0) mepuoguYecKHre U3IAHUS
B) CIIHCOK aBTOPCKHX METOAUYECKHX Pa3padoToK:
DNEeKTPOHHBIE BAPUAHTHI JICKIMH U MTPEe3eHTAIMN PaCcIoNIoKeHbl Ha cTpaHulie kypca B MOC
Educa
r) 06a3pl JAaHHBIX, HHPOPMAIHOHHO-CTIPABOYHbIE U MONCKOBbIE CHCTEMBI
1. http://www.window.edu.ru — EauHOe OKHO J0OCTyna K 0Opa30BaTeIbHBIM PECYpPCAM.
[TonHOTEKCTOBAsE AJNEKTpPOHHAs OMOIMOTEKa YYEOHBIX M Y4eOHO-METOAMYECKHX MaTepHalioB
(dbenepanpHBbIil pecypc).
2. http:// www.exponenta.ru — OOpa3oBaTenbHbIi MaTeMaTUUYECKUN CalT
3.  http://www.mccme.ru/free-books =~ —  MOCKOBCKMII ~ LIEHTp  HEHPEPHIBHOTIO
MaTeMaTH4eCcKoro oopasoBanus. MaTepuabl (TIOJHBIE TEKCTHI) CBOOOTHO PACIPOCTPAHSIEMBIX KHUT
0 MaTeMaTHKe.
4. https://www.biblio-online.ru/ — DneKTpoHHO-OMONMMOTEYHAsT CUCTEMa W3/1aTeIbCTBA
«IOPAUT»
6. https://e.lanbook.com/ — DneKTpOHHO-OMOIMOTEYHAs cUCTEMa U3IaTeNIbCTBA «JIaHbY
7. NOC UTI'Y EDuca
8. https://welcome.stepik.org/ru — OHNaH-KypChl OT BEAYLIUX BYy30B U KOMIIAHUN CTpaHbI
9. https://openedu.ru/ — OTkpbITOE 00pa3zoBaHUe

6. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCIIUITJIMHBbI

6.1. YUEBHO-JABOPATOPHOE OBOPYJIOBAHUE:
J111s ipoBeieHMsI TEKITMOHHBIX 3aHATUN HE00X0IMMa ayAUTOPHUSI C TPE3EHTAIMOHHBIM
o0opyIoBaHUEM, JIJIsl IPOBEJACHUS MPAKTUUYECKUX 3aHATHI HE0OOXoAuMa ayaAuTOpHUs Ha 25—
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30 pabounx MecT (B 3aBUCHMOCTH OT YHCJICHHOCTH Y4Ye€OHOW TPyMIbI), 000PYy/I0BaHHAS
JIOCKOM, MPE3EHTALlMOHHON TEXHUKOM.
6.2. IIPOTPAMMHOE OBECIIEYEHHME:
LaTeX — ¢ ucnonb3oBarneM coopku TeXLive (Mau BO3MOKHOCTh BBIXOJIa HA OHJIAHH-pECypc
Overleafe), pdf-view’ep.
6.3. TEXHUYECKHUE U JIEKTPOHHBIE CPEJCTBA:
HNOC EDUCA, DOMIC, npe3eHTallmOHHOE OOOpyJOBaHUE, TIEPCOHAIBHBIN
KOMITBIOTEP C BO3MOKHOCTBIO IEMOHCTpAIHH Mpe3eHTanwii B popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

I[Tpu peanuzanuu 1aHHOTO Kypca UCTIONIB3YIOTCA CIEAyIOIINe 00pa30BaTe/IbHbIE TEXHOIOTUH:
TEXHOJIOTUM TPAJULHOHHOIO OOYYeHMs, HUIPOBbIE TEXHOJIOTUH, TEXHOJIOTUU MPOOIEMHOTrO
0o0y4YeHHsI, TEXHOJOTMH OOyYeHHUS B COTPYAHHUYECTBE, TEXHOJOTHMH KOHTEKCTHOTO OOYydYeHHs,
MHTEPAKTUBHbBIC TEXHOJOIMH, TEXHOJIIOTUN AUCTAHLIMOHHOTO 00yUY€HMsl, aKTUBHBIE M1€JarOrH4ecKue
TEXHOJIOTHH.

8. OHEHOYHBIE MATEPHUAJIBI IUIA TEKYIIEI'O KOHTPOJISA 1
MMPOMEXYTOYHOM ATTECTAIIUA

8.1. OUEHOYHBIE MATEPHAJIBI VIS BXOJHOI'O KOHTPOJIS
He npenycmorpeno.
8.2. OIEHOYHBIE MATEPHUAJIBI TEKYIIET'O KOHTPOJISA

B HMOC Educa pacnoioXeHbl HMHTEPAKTUBHBIC JIEKI[MH, TECTHl M 3aJaHus Ha
IpOrpaMMUPOBaHUE.

[Ipumeps! 3a1aHUi HA TPOrPAMMHUPOBAHHE

7. Hrpa. KH®. Cheresma npepnaract pexrop dovuasnun. [Toaszopatens spogur KH®. Cuerema
ONPEIeIAeT IPABMILEC WM weT apegena KHOD

8. [Nomeaosarom. spoguT BexkTop govukipn. Cucrema crpowr CIHD.

9. [Nomeaosarom. spoguT BexkTop goyvikipe. Cucrema crpowt CEH®D.

10. Hrpa. Ipeanonsnie kaaces 6.0, Cactesma npeanaraeT negrop Gvurimy. [Toasaosarens qomasen
BEIGDATE NPEINOIHLLE KASCCL, KOTOPDEM 378 W HEIHE IpHEaiesuT. CHCTOME OHPeICISeT IPARRILHD
BEIGDANLI KJIACCE MIIH HOT.

11. Mrpa. IMonmae cuetemil 6.d. Crereda npegnaraer wabop nekTopor dvakupit. Tlonsaonarent.
ONPEIEIHeT HOUIHEIM HIM HeT snaseTcd uabop dw uimi. Feiw cactema O.d. HenodiHa, To IoL30RATE L
MOJIHCH VEATATL IAMKHYTEIR Kiace, KOTOpOMY Habop v HKIHi IpHEALIeH T,

12. Peamuzainus oiquoro U3 aaropuTaon nocrpoeauns JTHD.

7. BLOpars M poainaoRaTE AArOpHTM HOCTPOCHMS MHHHMAILIOIO OCTOBHOID JCDORA.

&. Poanuzanus aaropuTMa HAXO#ICHNS KpaTuafiimuy myTel or 3a0anioi BepIiMikl 10 OCTANEHED
pepiIHH Ipada

9. PoanusoBaTh anropHTM NOCTDOCHHS MATPHIL KPATUARIINY Ty Tof.

10. Peammaonars anropetM kopupoeanus [Tpiodepa.

11. Peammaonars, anroput™ gekopaponanns Tpodepa.

12. BLIfpaTi H poAHIORATL AJIMODHTM DacKpackn rpada.

8.3. OLEHOYHBIE MATEPHUAJIBI TPOMEKYTOYHOI' O KOHTPOJISI

Ecnu Bo Bpemsi paboThl B ceMecTpe MpOIIeHbI BCE MHTEPAKTUBHBIE JICKIIMH, BBHITOIHEHBI BCE
TECTBI, BBIMOJIHEHBI BCE 3aJjaHMsI Ha MPOTPaMMHUPOBAHKE, €CTh BBICTYIUIEHHUS Ha 2-X KOHPEPEeHIHUSX,
TO OIIEHKA CTAaBUTCS B 3aBUCUMOCTHU OT KOJIMUECTBA HAOpaHHBIX OasIoB.

Ecam Bo BpeMst paboThI B cemecTpe He Oosiee ueM 1Mo 3-M 00s13aTeTbHBIM K BBIMTIOJTHEHUIO ITYHKTaM
MOJTy4eHbI Oaiuiel MeHee 60, TO CTYACHT MPUXOAUT Ha K3aMeH.



IMopagox nposegeHns sK3aMeHa
1 TV¥P — 40 MunyT, TecT JAHCTAHIHOHHD
2 TH¥P — 60 MuHvT
By aer npemiosen GuaeT ¢ 3 BOMpOCaMH:
1 ponpoc. Teopesma (OPMYIHPOBES H IOKAIATAILCTRO ).
2 ponpoc. AaropurM (oimcanse paboTLL B IpHMER).
3. 3anaua.

Tunornie 3anaTH
1. I'padpra

-

[MocTpouTh MATPHIY KpaTdafinmy myTef.

-

HafTH MHEHMALILIE PACCTONHHA OT IANAHHOR BEDIIHHLL 0 OCTAILHLIX I.K"I]]JIHF!.

ObofiTi pepiMBeE rpada AnroprrMamMy ofxona B VGHEY H THDMIY.

-

I ]{IIII!'['[)(II MTL KpaTuafmul ocTon.

-

Hafitn nentp, guamerp rpada

-

Hafite kpurrHseckuil nyTh

-

HafiTi xposaTHueckos Yuciao rpada

BEHJET 24

Teopema Menrepa.

E [Mocrpocune CIAHD skpnBaneHTHRIME DRe0ODAT0BAHHEMH

E CROILED OTHOMEHAR SKEMEBATCHTHOCTH MOFCHO IAJATE HA MHGECTEE H3 4 ageMenTon?

Sratacnamop Hawmeieea B

IIpuMepHBIe BOIIPOCHI HA YK3aMEH
1. 1BonyHble Habopbl. PaccTosHne XammuHra. bynes Ky6. NMpumepbl 6ynesa kKyba. Chdepa 3agaH-
Horo paguyca.
2. bynesbl GyHKLMU. Yncno Bcex byneBbix PyHKLUMI OT N NepemeHHbIX. MNepeuncanTs Bce 6ynessbl
®YHKLMM OT 2-X apryMeHTOB.
3. Cnocobbl 3agaHuaA bynesbix GyHKLUMA. Mpumepsl.
4. AprymeHTbl 6ynesbix GyHKLMNA. OcTaTouHble PYHKUMM. CyecTBEHHbIE U GUKTUBHbIE apryMeH-
Tbl. Mpumepsl.
5. CywectBeHHble PyHKLMN. YNCNO CcyecTBEHHbIX PYHKLMA OT N apryMeHTOB.
6. MpeactaBneHmne bynesblx GyHKLMI Tepmamu. BHewHAs yHKLMA Tepma. Cynepnosnuma GyHK-
UMIA. IKBMBaNEHTHble Tepmbl. Mpumepbl.
7. CneunanbHble npeacTasaeHnsn 6ynesbix GYHKUMNA. [M3bIOHKTUBHbIE NPECTaBAEHUA ByneBbIX GYHKLMIA.
CaHo. OnpepeneHne 1 npumepsl.
8. MNoctpoeHune COAH®D no Tabauue.
9. NoctpoeHune COH®P skBUBaNEHTHbIMM NPeobpa3oBaHUAMM.
10. KoHBblOHKTMBHbIE NpeacTaBaeHma bynesbix GyHKUn. CKHO.
11. NoctpoeHne CKH® skBMBaNEHTHbIMM NPeobpa3oBaHUAMM.
12. NMonnHoMManbHble NpeacTaBaeHns 6ynesbix PyHKUMN. MoanHoM HKeranknHa. OnpegeneHue u
npumepsbl.
13. NocTpoeHue nonnHoma HKerankuHa.
14. 3aMKHYTOCTb M NOIHOTA MHOXecTBa byneBbix GYHKLUMIA. [TOHATUA 3aMKHYTOCTU U NONHOTBI.
Mprmepbl 3aMKHYTbIX MHOXECTB.
15. Knaccbl dyHKUMI, coxpaHatowmx 0 n coxpaHsatowmx 1. OnpegeneHue. NMpumepsbl. Ynucno GpyHK-
LM OT N NepemeHHbIX, coxpaHsatowmx 0 (1).



16. Knacc MOHOTOHHbIX GYHKUMIA.

17. Knacc camoaBoncTBEHHbIX GYHKYLMIA. YMCNo camogBONCTBEHHbIX GYHKUWI OT N NepeMeHHbIX.
18. Knacc nnHenHbIX GyHKUUIA. Y1cno NMHENHBIX GYHKUMIA OT N NePEeMEHHbIX.

19. /lemma 0 HeIMHENHON GYHKLUUMN.

20. lemma 0 HeCamMoABOMCTBEHHOM GYHKUUMN.

21. Jlemma 0 HEMOHOTOHHOM PYHKLUMN.

22. Kputepuii NoNHOTHI.

23. Teopema o nonapHoi pasnnyHoctu knaccos To, T1, S, L, M.

24. Teopema 0 MaKCMMa/bHOM MoLWHOCTU Basuca.

padbl.

25. T'padsbl. Cnocobbl 3agaHus rpados. OpMeHTUPOBAHHbIE U HEOPUEHTMPOBaHHbIE rpadbl. CTeneHb
BepLWMHbl. MapwpyTbl, Luenu, unkabl. OnpeaeneHve n npumepbl.

26. CBsi3Hble rpadbl. MNepoBbl 1 NONY3NNEPOBLI Lenn 1 LnKAbl. Teopema Iiinepa.
27.FaMWIbTOHOBbI M NOAYramunbTOHOBbI rpadbl. OnpegeneHne 1 NnpuMmepsbl.

28. MNnaHapHble rpadbl. Teopema o BeplUMHax, pebpax M rpaHax NAocKoro rpada.

29. HennaHapHocTb rpados K5 u K33.

30. BepwnHHas u pebepHas packpacka rpados. Teopema o 5-T1 KpacKax.

31. lepeBba. J/IncTba n BeTBU. [lomeyeHHble M HenomMeyeHHble aepesba. Kog Mptodepa. Aepesba
[BOMYHOrO Koaa.

32. Anroputmbl Ha rpadax. Kpatyaiiwme nytn. AIropuTm NnocTpoeHUA MaTpULLbl KpaTyanLwmx
nyten ana rpada.

33. AAropuTM NOCTPOEHUA MaTPULLbl KpaTHaNLLMX NyTel ANA 3a43aHHON BEPLUMHDI.

34. Anroputmbl 06xoaa rpada B rnybuHy u WwnpuHy. MNpumepsobl.

35. MNocTpoeHue KpaTyanLuero ocTosa.

36. CBa3sHble rpadbl. KOMNOHeHTbI cBA3HOCTU. OueHKa Yncna pebep yepes BePLUMHBI U KOMMNOHEHTbI
CBA3HOCTU.

37. Teopema MeHrepa. 3agaum o cBagbbax, cMCTeEME pPas/INYHbIX NPeacTaBUTeNel, COBEPLUEHHOM
napocoyeTaHuu.

38. OpueHTUpoBaHHbIe rpadbl. CeTn. Kputnuecknin nyo.

Pa3padoryuku:
P 3as. kad. AuliC [Manrenees B.U.

(H/Bl/,["[ﬁI/I@B/)/m (3aHMMaemast TOJKHOCTB) (®.1.0.)

IIporpamma coctaBineHa B cooTrBercTBUM ¢ TpeboBanusmMu OI'OC BO mno HampaBieHuro
noarotoBku 09.03.03 «Ilpuknannas uHpopmartuka» (ypoBeHb OakanaBpuaTa), yTBEpPXIACHHBIN
nprka3oM MuHucTepcTBa o0pazoBanus U Hayku Poccuiickoit @eneparuu ot «19» centsiOpst 2017 r.
No 922, 3apeructpupoBannbiii B Muntocte Poccun «12» oxtsiopst 2017 r. Ne 48531 ¢ usmeHeHussMu
u gonojHeHusMu ot 26.11.2020, 8.02.2021.

[IporpamMa paccMOTpeHa Ha 3aceqaHud Kadeapbl AnreOpauveckux U UHPOPMALUOHHBIX
cucrem UMUT UT'Y «4» anpens 2023 1. /

ITpotokon Ne 9 3aB. kadenpoii o ITanTenees B.U.

Hacmosuwas npocpamma, ne modcem 6vimv 8ocnpoussedeHa MU 8 Kakou opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuletuss Kagheopul-paspabomuuka npocpammsi.



