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Pabouas mporpamma aucuurinHbl «/JIuckperHasi MmaTeMaTuKa» sl 00yYarOIMXCs MO
Hanpasienuto noarotoBku 01.03.01 Martemaruka (IIpoduns: Maremaruka), cocTaBieHa Ha
ocHoBaHuM DenepaibHOTO TOCYJIAPCTBEHHOTO  00pa30BaTEIbHOTO CTaHAapTa  BBICHIETO
oOpazoBanusi — OakamaBpuar mno HampasieHutro noaroroBku 01.03.01 MaremaTuka,
YTBEPKJICHHOTO MpHKa3oM MwuHuUcCTEpcTBa oOpa3oBaHusi U Hayku Poccuiickoit deneparuu ot
10 suBapst 2018 1. Ne 8 (¢ m3m. um jomn.), [lopsinka opraHu3anuu U OCYIIECTBICHHS
00pa3oBaTeNbHOIN JEATEIBHOCTH 0 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO OOpa30BaHUS —
nporpamMmaM 0OakajgaBpuara, MporpaMmaM CHEIUAIMTETa, MporpaMmMaM MarucTparypsbl,
YTBEPKIACHHOTO TMpUKa3oM MHUHHCTEpCTBA HAyKW M BbIciIero obOpasoBanusi Poccuiickoit
Oeneparuu ot 06 ampenst 2021 1. Ne 245 (¢ u3M. | J0I1.), B COOTBETCTBUH C YYCOHBIM ILIAHOM,
yTBepxkaeHHBIM YueHbIM coBeToM PI'BOY BO «/lonl'Y» mist Habopa 2026 rona.
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1. MECTO INCLHUITIINHBI

1.1.  TpeGoBaHus K MpeABAPUTEIbHON MOATOTOBKE O0YYarOIUXCs, MPEALIECTBYIOIINE
Y COIyTCTBYIOLIME AUCLUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCSI U3YyUEHUE TAHHOM:
0a30Bas IOJArOTOBKA 10 MaTeMaTHKE B 00BEME ITPOrpaMMbl CpEIHEH IIKOJIbI;

IUCLUUIUIMHBL TIpOrpaMMbl  OakanaBpuata: Maremaruyeckuii aHanmus, Anredpa u
reOMeTpHsl, APXUTEKTYPa BEIYACIUTEIBHBIX CUCTEM.

1.2, JlucuuniauHsl, KypcoBble pabOThl W IPAKTHKH, JUISI KOTOPBIX OCBOCHHE JAHHOU
JUCLUIUIMHBI HEOOXO0AUMO KaK MpeIIeCTBYOLIEe:

Maremarnueckas JIOruka, Teopust BEpOATHOCTEN U MaTeMaTH4ecKas CTaTUCTUKA, Teopus
aBTOMATOB U (JOPMAJIBHBIX A3BIKOB.

2. OIMMCAHUE JUCHUITJIMHDBI

2.1.  OOmas xapakTepuCTHKa

HaumenoBanue nokazaress 3HaveHHe MmoKa3aress
Ha3Banue oO6pazoBaTenbHON MPOrpaMMBbl 01.03.01 Maremaruka (ITpodwuib:
(manee — OII) MaremMaruka)

[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.b.17 JuckpeTHas maTeMaTuka
y4eOHBIM TIJITAHOM

Yacth 00pa3oBaTenbHOM MPOrpaMMbl bazoBas yacTh

KonnuecTBO 3a4eTHBIX €IUHUL / BCETO YaCOB 4/ 144

B ciywsae npembsBieHHs OT OO0ydYarooLIerocs WM €ro poauTens (3aKOHHOTO
[IpPEJICTaBUTEINS) 3asBJIEHUS Ha OOy4YeHHME IO aJalTHUPOBAHHOM OOpa30BATEIBHOW IpOrpaMMme
BbICHIET0 00pa30BaHUs, MOJKPEINICHHOTO 3aKIIOUYEHUEM IICHXOJIOr0-MEIUKO-I1eAarornuyeckon
komuccun (IIMIIK) wnu wmenuko-coumansHOM 3kcneptusbl (MCD) ¢ pexomeHnanusMu
CO3/IaHUsl MHJUBUAyaJbHOW mporpammbl peabunmutaumu u aOwmaranuu (MITPA), nannas
paboyasi mporpaMMa MOXKET OBITh aJalNTUPOBAaHA C YYETOM HHJMBHIyaJbHBIX OCOOEHHOCTEN
3/10pOBbs 00YYAOIIErOCs.

2.2.  Pacmpenenenue 4acoB 1o ¢popmMam U nepuogam o0yueHHs

OO0111€e€e KOJIMYECTBO YaCOB
o
E CaMOCTOSI-
dopma 21 g 5 -
> | & | Jexkuu- | nabopa- | MPaKTH- | TENBHOM dopma
00y4eHus 2 3 BCETO
59 OHHBIX | TOPHBIX | YeCKUX | paboTHI + KOHTPOJISI
KOHTPOJIb
Ounas 1 34 34 76 144 DK3aMeH
Ounasi, Bcero 1 1 34 34 76 144 DK3aMEH

3. HEJIN JUCHUTTJIMHBI

OcBoeHne OyIylIIMMHU CHEIHATUCTAMH TEOPETUYECKHX U TMPHUKIAJHBIX OCHOB TEOpUHU
MHOX€ECTB, KOMOMHATOPHKH, TEOPUH OyNeBbIX (DYHKIMHA, Teopuu TpadoB, TEOPUH KOHEUHBIX
aBTOMATOB, TO €CTh psiia pa3/eloB MaTEeMaTHKH, KOTOpble HanOoJjiee WHTEHCUBHO Havalu
pa3BuBaThcs B cepearHe XX BeKa B CBS3U ¢ HAYYHO-TEXHUYECKUM IIPOrPECCOM, C BHEAPEHUEM
VOPaBISIOIIUX CHUCTEM, C OypHBIM pa3BUTHEM BBIYMCIUTENIBbHON TexHUKU. OBlaaeHue
COBPEMEHHBIM MaTE€MaTHYECKUM alapaToM MJil JaJbHEHIIET0 MCIONb30BaHUS B HAyKe U
NPWIOKEHUsAX; (OpMHpOBaHHE Yy CTYACHTOB HAy4YHOIO TMOAXO/Ja K H3YYEHHIO OOBEKTOB
npodecCHOHATBHON  JesATenbHOCTH.  JIMCKpeTHas  MaTeMaTHKa SIBJISETCS HE  TOJBKO



(¢yHIaMEHTOM KHOEPHETUKH, HO U BAXHBIM 3BEHOM MPHKJIATHOTO MaTEeMaTHYECKOTO
o0pa3oBaHus, MOITOMY BaKHEHIIAs LeNb AUCHUIUIMHBI — OOy4Ye€HHE METOAAaM ONHMCAHUA U
KOHCTPYKTUBHOTO aHAIW3a MPOOJEMHBIX CUTYallMil, KOTOpbIE HE TMOAJAIOTCS HM3YYCHHIO C
IOMOIIBIO TPAJUIIMOHHBIX CPEICTB KJIACCHYECKOM MaTeMaTHKH, MeToAaM (hOpMalln30BaHHOIO
OIIMCaHUs CUCTEM, IIPOLIECCOB, SIBJIICHUM.

4. KOMITETEHIIMHN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUMS KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, UX NH/IMKATOPDLI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

4.1. KommereHnun

OIIK-1. Cnocoben npumeHsATh (yHIaAMEHTAIbHBIC 3HAHUS, TOJYyYCHHBIE B 00JIaCTH
MaTeMaTHYeCKUX ¥ (WJIM) €CTECTBCHHBIX HAyK, M HCIIOJIb30BaTh WX B MpodeccroHAIbHON
JESITEIIbHOCTH

4.2. HHaukaTopbl KOMIETEHIIUM
OIIK-1.1. C mnomouIpl0 METOJOB JUCKPETHOM MAaTeMaTUKU pEIIaeT CTaHIapTHHIE
MaTeMaTHYeCKue 3a/1a4M U IPUMEHSIET UX PelIeHus B IPo(ecCHOHAIbHON AeATEeIbHOCTH.

4.3.  PesynbTarhl 00yueHUs

OIIK-1.1.1. 3naer ompeneneHus W yTBEPXKIACHMS, METOAbl PEIICHUS 3ajad, MNPUEMBI
JI0Ka3aTeabCTBA YTBEP)KICHUH, NPUMEHsIEMble [UIl pELIeHHUs 3aJad TEOpUH MHOXKECTB MU
KOMOWHATOPUKH.

OIIK-1.1.2. YMmeeT BbIOUpPATh U UCIIOJIB30BAaTh HEOOXOUMBIE CITIOCOOBI 3a/1aHuUs OYJIEBBIX
(GyHKUMH, BBHIMONHATH MpeoOpa3oBaHuss OyneBbIX (OpMyJ, pemiatbh 3a4adydl MUHHUMH3AIHA
OyneBbIX QYHKIUH.

OIIK-1.1.3. ApryMeHTHpOBaHHO BBIOMPAET CIIOCO0 3aaHNsI KOHEYHOTO paclo3HaBaTels,
OCO3HAHHO IPUMEHSET AJITOPUTM IIOJYYEHHUS KOHEYHOIO IPOLIEcCcOpa, YMEET OIpEneisaTh
SKBUBAJIEHTHBIE W HEJOCTH)KUMBIE COCTOSIHMS, 3HA€T U TPUMEHSET METOJ MOCTPOEHUs
MUHUMAaJIBHOT'O PACIIO3HABATES.

5. ITPOIT'PAMMA JIMCLTATTJIMHBI

HazBanue TeMbl KpaTxoe COACPIKAHUC TCMbI

Pasnen 1. MHoxecTBa.
KomOuHnaropuka.
byneBbl GyHKIIMN

OrnpeznenieHre MHOXECTBA, AJEMEHT MHOXECTBa. MeETOobl pelieHus
NPUKIAAHBIX  337a4, KOTOpbIE MPEIyCMAaTPUBAIOT  BBINOJIHEHUE
omepauuid HaJ MHOXECTBAMHM M HaJ DJJIEMEHTaMU MHOXECTBA;
WCIIONBb30BaHUE JuarpaMMm BeHa wnm KpyroB Oiiepa; TOHATHS
BKJIIOUEHHS MHOXECTB, IIOAMHOXECTBa. PaBEHCTBO MHOXKECTB,
OCHOBHBI€ YHCIJIOBBIE MHOXECTBA, OINEpall HaJl MHOKECTBAMH.
CaoiicTBa onepanuii HaJl MHOKecTBamMu. [ [pyuHIIMI ABOMCTBEHHOCTH.

Tema 1. MHOXecTBa U
olepanvy HajJ HHUMHU.
CpolicTBa  omepauuit
HaJT MHOXXECTBaMH.

Tema 2. MomHOoCTh | MOIITHOCTP  KOHEYHBIX H  OECKOHEYHBIX MHOXXECTB, CpaBHEHHUE
MHOKECTB, CpPaBHEHHUE | MOILLHOCTEM, CUETHBIC MHO>KECTBA, CYETHOCTD MHOKECTBa
MOIITHOCTEMN. HATYpaJbHbIX, pAlMOHAJIBHBIX, LeJbIX 4Yuceld. KoHTuHyaabHbIE




MHO>KCCTBA.

Tema 3. ]lexapToBO
MIPOU3BEJICHUE.
OTHolIeHNEe, CBOMCTBA
OTHOIIICHUM.

Onpenenenue jaexkapToBa mnpousBeacHUs. OTHOIIEHHWE, CIOCOOBI
3a7aHus OTHOIIEHHWH, CBOWMCTBA OTHOIICHUM, 00JacTh 3HAYCHHUS U
0o0JlacTh  ONpENeNCHUsT OTHOIICHWM;, AaKCHOMBI TOpsAKA  JJIS
ONPEACIICHUSI CBOMCTB OTHOULIEHWI; BBIICHEHUE CBOMCTB PAa3JIUYHBIX
TUIIOB OMHAPHBIX OTHOIICHUH.

Tema 4. CueuuannHble
KJIACCHI OMHAPHBIX
OTHOIIEHHU.

CHGLII/IaJIBHBIG KJIaCChbl 61/IHaprIX OTHOIIICHHH: OTHOIICHUC
SKBUBAJIEHTHOCTH, MOPAIKA, CTPOrOro MOPsIKA, JIMHEHHOIo MOpsIKa,
CTPOroro JIMHEHHOTO IMOPSAKA.

Tema 5. Onepauun Haj

Komnosumnust  orHomeHwii, oOpamenue oTHomenuil. CBoiicTBa

OTHOLICHUSIMH. olepanuil HaJl OTHOILIECHUSMH.

CpoiicTBa  omepauuit

HaJl OTHOLIEHUSIMH.

Tema 6. Knaccst | Kitaceel  skBuBasieHTHOCTH. (CBOHCTBa KJIacCOB HSKBHBAJIEHTHOCTH.
9KBUBAJICHTHOCTH. OTHOIIEHHE »HKBUBAJIEHTHOCTH U pa3dueHue. DyHKIMOHAJIbHBIE
DaKkTOP-MHOKECTBO. otHomeHus. CBo¥CcTBa (PYHKIIMOHATBHBIX OTHOIIICHHA.
QDyHKIMOHAJIbHBIE

OTHOUICHHSI.

Tema 7. IlpaBwia | [IpaBuna cymmsl u npousBencHus. OmpenencHue pa3sMEILEHUs,
CYMMBI U | ICPECTAHOBKM M COYETaHUS O3 TOBTOPEHHH, pEKyppEHTHBIC
IIPOU3BEICHUS. COOTHOILUEHMS I COYETaHUU U pazMenieHuil. CBONCTBA COEAMHEHUI
Coenunenus 6e3 | 0e3 moBropenuit. Tpeyronsuuk Ilackans.

MTOBTOPEHMI

Tema 8. Pa3menienus, nepectaHOBKU U coueTaHus ¢ noBropeHusiMu. CBoiicTBa
Coenunenus C | COEJUHEHUH C TOBTOPEHUSIMM.

OBTOPEHUSIMU

Tema). bunom | bunom HeroToHa, monmHoMuHaneHas Gpopmyna. CreacTBus.
HrroTona,

MOJINHOMHWHAJIbHAS

dbopmyna

Tema 10. Pasmeliiene OJIMHAKOBBLIX OOBEKTOB IO s4eikaM, Pa3sMmenienue
Pa3memenune 10 | Pa3IMYHBIX OOBEKTOB M0 sTueiiKam.

A4erKaM

Tema 11. ®dopmyia BKIOYEHUH U UCKIt0YeHUH. ClencTBys.

®opmya BKIOYEHUN U

UCKIIFOYECHUH

Tema 12. Jluneiidnoie

JInHeiinbie PEKYPPCHTHBIC COOTHOUICHUA BTOPOI'O IIOpsAKa. Merton

peKyppeHTHbIE pelIeHUs TMHENHBIX PEKYPPEHTHBIX COOTHOILIEHUI BTOPOTO MOPSAIKA
COOTHOWIEHUSI BTOPOTO

OpsIIKa

Tema 13. Jluneiinvle | JInHEHbIE pEKypPPEHTHBIE COOTHOUIEHMSI BBICIIMX MOPSAKOB. MeTon
PEKYPpPEHTHBIE pelleHrs  JUHEHHBIX  PEeKypPPEeHTHBIX  COOTHOUIEHHHM  BBICHIMX
COOTHOUICHUS BBICIIUX | TOPSAKOB.

MOPSIIKOB

Tema 14. | TlpousBogsmue GpyHkuuu. [IponsBosimue GyHKINN A1 COYETaHUH U
[TpousBogsmue pasmemennii. [lpousBopsmas (yHKIUS O MMOCIEA0BATEIbHOCTH
byHKIHU. yrcen PuboHauyH.

Tema 15. Onpenenenue
OyneBbIX (DYHKIMH.

bynessl nepemennsle u ¢yHkiuu. CyliecTBeHHble U (UKTHBHBIE
nepeMeHHble. CriocoObl 3a1aHus1 OyNIeBbIX (PYHKITHA.

Tema  16.  bynesa

OCHOBHBIE TOKJIECTBA BO MHOXKECTBE OYJIeBBIX (DYHKITHIA.




anreOpa
Tema 17. llpunnun | [Ilpuanun aBoiicTBeHHOCTH. Pasznokenue OyneBbIX (QYHKIUK 110
JIBOMCTBEHHOCTHU MePEMEHHBIM.

Tema 18. CJJH® wu
CKH®

CIH® 6yneoii pynkiuun. CKH® OyneBoit GpyHKIUN.

Tema 19. Tlonnota | Teopema 0 HOJHOTE CUCTEMBI OYJIEBBIX (DYHKITHIL.
CUCTEMBbI OyJeBbIX

byHKUIHUH.

Tema 20. Knacc | TTonunom Xerankuna. Teopema JKerankuna.

JUHEHHBIX QYyHKIHHI

Tema 21. 3aMKHYTOCTb

3aMKHYTbIE KJIaCChl OYyJIEeBbIX (YHKIUH.

CUCTEMBI OyJeBbIX

GyHKIHA.

Tema 22. | JlemMbl O HEMOHOTOHHOW (YHKIHH, O HECaMOABOWCTBEHHOM
@OyHKUMOHATbHAS (GyHKIMH, O HEMUHEWHOW QyHKIMN

MOJIHOTA

Tema 23. Kpurepuii
TIOJTHOTHI CUCTEMBI
OyJIeBBIX (DYHKIIUN

Kputepuii monHOTHI ccTeMbl 0ylieBbIX (YHKIUM.

Tema 24.
MuHuMHU3anus

OyseBbIX PYHKIMMI

MunnMaiabHbIE U KpaT‘-Iaf/'IHII/IC AU3BIOHKTUBHBIC HOPMAJIbHBIC (bOPMI)I.
COKpaH_[eHBIe JAU3BIOHKTHBHBIC HOPMAJIbHBIC q)OpMBI.

Tema 25. TynukoBble
JAHD

HenpuBoaumeie (TYNUKOBBIE) TU3BIOHKTUBHBIE HOpMaibHBIE (HOPMBI
MeTobI TIOCTPOCHHST HEMPUBOIUMBIX (TYIMHUKOBBIX) NTU3BIOHKTHBHBIX
HOPMaJIbHBIX (OpM

Paznen 2. I'padper u
KOHEYHBIC aBTOMAThI

Tema 26. Onpenenenue
rpagos

I'padsi, cmocoObl ompenenenus. MapumpyTsl B rpadax, CBSI3HBIE
rpadsbl.

Tema 27. Buas! rpadoB

OinepoBbl rpadel. 'amuibToHOBBI Tpadbl. Ilmanapueie rpadsl,
HEe0OXOIMMBIE U JOCTATOYHbIE YCIOBHSI IJIAHAPHOCTH.

Tema 28. Metpuka B
rpadax

Mertpuka B rpadax, paguyc u Juamerp rpada.

Tema 29. [lepesbs,
CBOMCTBA JIEPEBHEB

JlepeBbs, cBoiicTBa aepeBbeB. Teopema Komu (ocHOBHast Teopema o
JiepeRBe).

Tema 30. OnpeneneHue
KOHCYHBIX aBTOMATOB

Andasur, cnosa, andaBuTHble oToOpaxkeHus. CrocoObl onpeaeneHus
KOHEUHBIX aBTOMATOB.

Tema 31. | DKBUBAJIEHTHBIE  COCTOSIHUSI W DJKBUBAJEHTHBIE  aBTOMATEHL.
DKBUBAJIEHTHOCTH Henoctuxumele COCTOSHUA.
COCTOSIHUM
Tema 32. | MeToabpl MUHUMH3AIIUA KOHEYHBIX aBTOMATOB.
MuHuMu3anus
KOHEYHBIX aBTOMATOB.
6. CTPYKTYPA U COAEPXXAHUE JUCLUITJIMHBI
6.1. ®opma oOydeHus — ouHasi, Kypc — 2, cemectp — 3
HanMmenoBaHus pa3aenos U TEM KonmaecTso gacos
P Jleku. | Jlabop. | Ilpakt. | CPC+K | Beero
Paznen 1. MuoxectBa. KomOnHaropuka.




Byness! pynkiun. I'padsl. Koneunsie
aBTOMATHI.

Tema 1. MHOXeCTBa U OllEpallMM HaJ HUMH.
CBolicTBa onepalui HaJl MHOKECTBAMU.

Tema 2. MouHOCTh MHOKECTB, CPABHEHUE
MOIIIHOCTEH.

Tema 3. ]JlexapTOBO MPOU3BEACHUE.
OTHolIEHNE, CBOMCTBA OTHOIIICHUH.

Tema 4. CreuuanbHble KJIAcChl OMHAPHBIX
OTHOIIIEHUH.

Tema 5. Onepanuu HajJ OTHOILICHUSIMU.
CaoiicTBa onepaluii HaJl OTHOUICHUSIMU.

Tema 6. Knaccol 5kBUBajieHTHOCTU. DakTOp-
MHOkeCTBO. DYHKIIMOHAJIbHBIE OTHOLICHUSI.

Tema 7. 11paBuiia cyMMbI U IPOU3BEICHUS.
CoenuHenus 6€3 NOBTOPEHUM

Tema 8.
CoennHeHUs ¢ HOBTOPEHUSIMU

Tema9. bunom HproToHa,
MOJIMHOMHHAJIbHAS opMmyJia

Tema 10.
Pa3sMemenue no sueiikam

Tema 11.
Dopmysia BKIFOYEHUNH U UCKITIOYCHUHN

Tema 12. Jlunelinble peKyppEHTHbBIE
COOTHOUICHUS BTOPOT'O MOPSIAKA

Tema 13. JluneliHble peKyppEHTHbBIE
COOTHOIIIEHUS BBICIIUX MOPSIKOB

Tema 14. IlponzBopsimye QyHKIUH.

Tema 15. Onpenenenue O0yseBbIX GYHKIUH.

Tema 16. bynesa anredpa

Tema 17. Ilpuanun 1BOWCTBEHHOCTH

Tema 18. CJTHO u CKH®D

Tema 19. IlonHoTa cUCTEMBI OYJIEBBIX
(GyHKUIHUH.
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Tema 20. Knacc nuHeHHbIX QyHKIUN
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Tema 21. 3aMKHYTOCTb CUCTEMBI OYJIEBBIX
GYHKIH.
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Tema 22. DyHKIMOHAIBbHAS MTOJIHOTA

Tema 23. Kputepuii NOJTHOTHI CUCTEMBI
OyneBbIX QYHKIUI
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Tema 24. Munumu3zaiysi 0yaeBbIX QyHKIHHA

Tema 25. Tynukossle [JHO

Tema 26. Onpenenenue rpadon

Tema 27. Bugpl rpadoB

Tema 28. Metpuka B rpadax

Tema 29. JlepeBbsi, CBONCTBA JEPEBHEB

Tema 30. OnpenereHNe KOHEUHBIX
ABTOMAaTOB
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Tema 31. DXBUBAIEHTHOCTH COCTOSTHUM
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Tema 32. MunuMuzanug KOHEUHBIX




aBTOMATOB.
HUTOI'O 3A CEMECTP 34 34 76 144
7. OLIEHOYHBLIE MATEPUAJIBI (CPEACTBA) VIS TEKYIIEI'O KOHTPOJIA

NoUnhA PN —

10.
11.

12

17

41

YCIHEBAEMOCTH, ITIPOMEXYTOYHON ATTECTALIMU

7.1.  KoHTpoJibHBIE BOIPOCHI

Cemectp 3.
Onpenenenne MHO)kecTBA. Onepalnny HaJl MHOKECTBAMHU.
CummeTpuueckast pa3HOCTh MHOKeCTBa. CBONCTBa CHMMETPUYECKON Pa3HOCTH.
Teopema o cBoiicTBax oreparnuii 00beTUHEHHS U NTepeceyeHUs.
PaBeHcTBO MHOX€ECTB. BKIIIOUEHHE, CTPOroe€ BKIKOYEHHUE.
[Tpunuun nBoiicTBeHHOCTH. [[prMeHeHre MpruHIUIA ABOMCTBEHHOCTH K BKIIFOUEHHUIO.
Teopema 0 HEKOTOPBIX CIICIIUATBHBIX TOXKIECTBAX aIreOpbl MHOKECTB.
DOKBUBAJICHTHOCTH MpeaiokeHuid. Teopema 00 SKBUBaJIEGHTHOCTH HEKOTOPBIX
YTBEPXKICHUM.
Mo1HOCTh MHOXECTBA. 3a/1a4a O PABHOMOIIIHOCTH HEKOTOPBIX CYETHBIX MHOKECTB.
MotHOCTh O€CKOHEYHBIX MHOKECTB. [Ipumep.
Teopema 0 cpaBHEHUH MOIIIHOCTEM.
OtHouieHus, 1ekapToBo mpousBenenue. O6pas u npoodpas snementa. O6IaCTh
ONpeIeTICHUsI U MHOXKECTBO 3HAYEHUH OTHOLICHUSI.

. OTHOI1IEHNE KBUBAJICHTHOCTH.
13.
14.
15.
16.
. OyHKLIMOHAIbHbIE OTHOILICHHUS.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Onepanuu HaJl oTHONIEHUAMHU. CBOICTBA onepaiui.
CnocoObl 3a7aHusT OTHOIICHHH.

Knaccel skBuBajneHTHOCTH. CBOMCTBA.

OTHouIeHUs opsAIKa U cTpororo nopsiaka. [pumep.

IIpaBuno cymMmsl u ipousBeneHus. [Ipumep.

[TepecTanoBku 0e3 MOBTOPEHUIA.

Pasmemenus uz N o K 6e3 moBropenunii. CBoiicTBa. PeKyppeHTHOE COOTHOIIIEHHE.
Coueranus u3z N no K 6e3 noBropenuid. CBoiicTBa. PekyppeHTHOE COOTHOIIIEHHE.
bunom HeroTona.

Pa3melenus ¢ moBTOPEHUSIMHU.

Coueranus ¢ HIOBTOPEHUSIMHU. PeKyppeHTHOE COOTHOIIIEHUE.

IlepecTaHOBKH C TIOBTOPEHUSAMU.

Pasmerenue o s4elikaM OqMHAKOBBEIX OOBEKTOB.

Pa3merienue no siueiikam pa3nuyHbIX 00BEKTOB.

ITocnenoBarenbHOCTE unices PuOOHAYYN.

JIBe JIeMMBI O peHIEHUAX JTUHENHBIX PEKYPPEHTHBIX COOTHOILIEHUI BTOPOTO MOPSIKA.
[IpaBumno penieHus TMHENHBIX PEKYPPEHTHBIX COOTHOLIEHUH BTOPOTO MOPSAKA.
[TpousBonsme GyHKIMU IS COUETAaHHM.

[TpousBoasnrie GyHKINN A pa3MEIIeHUH.

[TpousBonsmias GyHKIM Ui TOCIEI0BATENbHOCTH Yncesn PrudoHayuu.
OcHoBHbIe TOHATHS Teopuu TpadoB. Jlonomnenne rpada. [lomusie rpadsr.
MaTtpu1bl CMEKHOCTH U UHIIUIEHTHOCTH.

Omuopoxansie rpadul. Yucio pedep omqHopoaHOTO Tpada.

JlBe TeopeMmsl 0 cTemneHsx BepinH rpaga. Creacraue.

Casi3uble rpadsl. J[Be TeopeMbl 0 KOMIIOHEHTaX CBA3HOCTH.

Oiinepossl rpadel. Teopema 06 siinepoBocTH rpados.

DitnepoBo nokpeiTue. Teopema 00 3itnepoBom nokpeiTun. CriecTBHE.

. Paccrosinue mexxy BepimmHamu rpaga. Merpuka B rpagax.
42.

Kparuaiimme nenu, nentp rpada, nuamerp rpada.




43
44
45

46.
47.
48.
49.
50.
51.
52.
53.
54.

1.
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Hepeso. /IBe TeopeMbl 0 CTPYKTYpE AEPEBA.

JIBe Teopembl 0 IpeoOpa30BaHUSIX CBA3HBIX IPadoB.

JIBe TeopeMbl 0 IIUKJIOMAaTH4YecKoM uuciie rpada. CineacTus.

OcHoBHas Teopema o JepeBe.

Teopema Kann.

Koneunslie pacnio3znaBatenu. CriocoObl 3aJaHUS] KOHEYHBIX paclo3HaBaTENICH.
ANTOpPUTM IOJIy4YE€HHUsI KOHEYHOTO IPOLECCOpa.

OKBHUBAJIECHTHBIE COCTOSHUS. AJITOPUTM IOMCKA SKBUBAJIEHTHBIX COCTOSIHUH.
Merton pa3dueHuii morcKa SKBUBAICHTHBIX COCTOSHUH.

Kputepuii 5kBUBAJICHTHOCTH COCTOSIHUM.

Henoctmxumsie cocTostHUSA. AITOPUTM ITOMCKA HETOCTHKUMBIX COCTOSTHUM.
MuHnManeHble aBTOMAThL. TeopemMa 0 MUHUMAJIbHOM aBTOMATE.

7.2.  llpumep BapuaHTa NMCbMEHHON paOOTHI (TUIIBI 3a]1a4)

KonTtpoabnas podora 1
dopMya BKIOUEHUN U UCKIIIOUeHu. ClencTBus.

2. Meron pa3bueHuit morcKa YKBUBAJICHTHBIX COCTOSTHHIA.

3. CoueraHus ¢ TOBTOPEHUSIMHU. PeKyppeHTHOE COOTHOIIEHHE [JIsi COYETaHUWh ¢
MTOBTOPEHUSIMH.

4. Ilycts 00a OTHOLIEHHST O U O — Pe(ICKCUBHBL;, CUMMETPUYHBI; TPAaH3UTUBHBIL. byner

m P\ O — pedreKCUBHBIM; CHUMMETPHYHBIM; TPaH3UTUBHBIM ? OTBET 060CHOBATS.

5.

CkonpkuMu criocobamu 6 4eIoBEK MOTYT BbIOpaTh M3 6 map mepuyaTok IO IMpaBoW U

JIEBOM Tak, YTOOEI HU OJIWH HE ITOJYYHNJI Hapbl?

TemaTnka KOHTPOJIBHBIX paboT:

— OII€pal Hal MHOXECTBAMHU, JCKAPTOBO MPOU3BCACHUC MHOKCCTB, OTHOIICHU,

— OCHOBHBI€ IIpaBUJIa KOMOMHATOPUKH, (POPMYJIBI TOACUETa KOMOMHATOPHBIX 00BEKTOA;
— npeobpa3zoBanue OyyneBbIX Gopmy;

— KOHCTPYMPOBAaHNE KOHEYHBIX paclo3HaBaTelNe.

KontponpHast paboTa 1o TpOBEpKE TEOPETHYECKMX 3HAHMH — IO BCEM TEeMaM, C

HCIIOJIb30BAHUECM YKA3daHHBIX BBIIIC KOHTPOJBHBIX BOIIPOCOB.

AW N~

7.3.  Obpaszeln conepkaHus IK3aMEHaIIMOHHOTO OmieTa
BUJIET Ne 1

Pa3merieHus ¢ noBTOpeHUsIMU U 06€3 OBTOPEHUIA.

[TommHOMManbHAS PopMmya.

Hemonoronnsie pyHnkiun. JleMMa 0 HEMOHOTOHHOW (DYHKIIHMH.

IToctpouts GyHKIMIO, ABOMCTBEHHYIO K f =X -(x,Vv(x; =>X)). IlpencraButs
¢yuxuio f B Bune C/IHO u CKHO.

[TocTpoiiTe KOHEUHBIH pacro3HaBaTeNb, JOMYCKAOIINA IETOYKH, B KOTOPBIX 38 KaXIbIM
BxoxkenueM mapel 01 ciemyet 00. [IpeoGpa3yiiTe ero B mpoieccop.

7.4. HuapuBuIyanbHbIC 3aaHUA.

Obpa3zyvl unousudyarvrvlx 3a0anutl (M3)

N3 1. Ilpennaraercs BBITOIHUTE MSATh IPUMEPOB.

- B ipuMepe 1 TpeOyeTcsi MPOBEPHUTh, BEPHBI JIM YKa3aHHBIC PABCHCTBA,;

- B ipuMepe 2 TpeOyeTcst MaKCHMAIIbHO YIIPOCTUTh YKa3aHHOE BhIPa)KEHHE,
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- B mpuMepe 3 TpedyeTcs 1oKa3aTh yKa3aHHOE PaBEHCTBO JIBYX MHOXECTB;
- B ipuMepe 4 TpeOyeTcst BHITOJIHUTH YKa3aHHOE 3a/laHuE;

- B IIpEMepe 5 1aeTcs yHUBEpCaIbHOE MHOXKecTBO X , ero pasouenus M u otHomenne O Ha

X . Tpebyercs:
a) BBSICHUTBH CBOMCTBA OTHOIIEHUS O,

0) NOCTPOMTH SKBMBAJIEHTHOCTH L IO JaHHOMY Pa3OMEHHUIO M ; TTOCTPOUTH KOMITO3UIIUH
P OO0 u O° P uBBIACHUTL UX CBOWCTBA;

B) JIONONHUTE O JI0 SKBUBANEHTHOCTH T Ha X ;
I') HOCTPOUTH pazéuenue X Mo SKBUBAIEHTHOCTH T ;
1) IONONHUTE O [0 MOJHOIO JMHEHHOro mopsaka (P Ha X ¥ HOCTPOHUTH YHOPSAHOUMBAHHE

MHO’KECTBA X, COOTBETCTBYIOIIEE OTHOLUICHUIO (¥,
€) moCTpouTh KoMnosuuuu PO 7T n OO (P ¢ noMompko rpaos ¥ MaTPULL.

BapuanTt 1

1. A\N(A\B)=ANB; (AUB)NA=ANB.

2.(ZUB) ((AUC) BUC).

3.(4,xB) N (4, xB,)=(4 N 4,)x(B NB,).

4. Ha RO =R\ {0} OIpEJIEIICHO OTHOILICHUE yo, PaBEHCTBOM

2
P = {(X ,y) S RO | X-y> 0} . Jlokaszarb, uto L ABJISETCA DKBHBAJICHTHOCTLIO Ha Ro ,

onpenenuts R,/ p.
5. X:{13293949596}9 M:{{1,2}9{3,4,5},{6}},

={(3.), (4.2)}.

Bapmuanr 2

L. AN(B\A4)=D,(AUB)\C=(4\C)U(B\C).

2.{[(AuB)m(ZuE)]u@}m{[(AuB) (Zu )}UC}
m(Zu(BmC)).

3. (4 xB)\(4,xB,)=[(4\4,)xB, |u[ 4 x(B,\B)].

2
4. Ha Q UMEEM OTHOUIeHHEe (P, 3alaHHOE PaBEHCTBOM (D = {(x,y) € Q \x S VA }

JlokaszaThb, 4To (P SABIAETCH DKBUBAIEHTHOCTBLIO HaQ , OTIPENIETUTH Q / Q.

. X ={1.2.3,4,5). M ={{1.2}. {3}, {4.5)).
={3,D, (5.1}

NuauBuayanbHoe 3a1aHue 2.
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1) 3agate pyHKIMU f U g TAOTUYHO.
2) [TocTpouth GyHKINIO, TBOWCTBEHHYIO K f U g.
3) M3ob6pazuts pynkuuu fu g B Buae C/IH® u CKHO.

4) OnpenenuTk, K KAKUM M3 3aMKHYTHIX KinaccoB T, T, S, M, L npunaanexar Gynkuuu fu g.
5) Ecnu ¢yHKuus f HecaMOABOHCTBEHHAs, TO MOCTPONTE M3 HEe KOHCTAHTY, €CJIM 3Ta (PYHKIUSI

HEMOHOTOHHas, TO MOCTPOTe U3 Hee X , a ecnu PyHKUUA f HEJTUHEWHas, TO TOCTPOMTE U3 Heé

X, X, ,umm X * X, . (Cnenaiite To e camoe ¢ pyHKIHEN g.)

6) ITonna nmu cucrema pynkmit {f;g}?
Bapuanm Nel

f = x)Vv(x-x);

g=x > (X, +x;-X).
Bapuanm Ne2
S = vx) = +x);

g=% T(xz x_3)

N3 3. Tema: Koneunble aBTOMATHI.

1. Jlnsg 3agaHHOTO aBTOMAaTa HaAMIUTE:

a) caMy10 KOPOTKYIO IIEMOYKY, IOMYyCKaeMyI0 aBTOMAaTOM;

0) Tpu Apyrue MENOYKH, JOMYCKAeMbIX 3 TUM aBTOMATOM;

B) TPH LIEMOYKH, KOTOPBIE OTBEPIatOTCSI 3TUM aBTOMATOM.

2. TloctpoiiTe KOHEYHBII aBTOMAT C BXOAHBIM andaButoM {0, 1}, KOTOpBI HOMycKaeT B
TOYHOCTHU CJIEAYIOIIEE MHOXKECTBO 1IEMIOYEK:

a) Bce BXo/1HBIE TIETTOYKH.

0) Hu oHOM BXOTHOM IETTIOYKH.

B) Bxoanyro nenouxy 101.

r) JIBe Bxoanusie nemouku: 01, 0100.

1) Bce BxonHbIe 1IeNOYKH, KOHYarouecs Ha 1 u HaunHatomuecs ¢ 0.

e) Bce nenouku, He coeprkaiiie H1 OJHON eIUHUIIBI.

k) Bee 1ienouku, conepkaiine B TOYHOCTH TPU €AUHUIIBI.

3) Bce nienouku, B KOTOPBIX Mepe U Mociie KaxXA0H eTMHULIBI cTOUT 0.

n) Ilycryro nenouxy u 011.

K) Bce BxoqHbIC 1IENOYKH, KPOME MTyCTOM U 11eTOouKH 11.

1) Llenouku, y KOTOPBIX €IMHULIBI U HYJIA YEPEITYIOTCS.

3. IloctpoiiTe KOHEUHbIE PACIIO3HABATENH ISl OMUCAHHBIX HUKE MHOXECTB 1IENIOYEK U3 HyJel
W eIUHUI]. 3aTeM IMPEeBpPaTUTE KXl pacro3HaBaTEIh B MPOIECCOP C KOHIIEBHIM MapKEPOM.
Hakowner; caemaiite Tak, 4ToOBl MpoIeccop OOHAPYXKHUBAI JOMYCTUMOCTh U HEIOMYCTUMOCTH
IIEMOYEK KaK MOXKHO CKOpee.

a) Hucno equHuIl YeTHOE, a YKCIIO HYyJIel — HEYETHOE.

0) Mexay BXOXKICHUSIMA €IUHUIL YETHOE YUCIIO HYJICH.

B) Yucno BxoxaeHuit napsl 00 HeueTHOE, MPUYEM JIOMYCKAIOTCS HAIOXKEHUs Map APYyT Ha apyra.

r) Yucno Bxoxxaenuii mapel 00 ueTHOE, MpUYeM He JOMYCKAIOTCS HAJIOKEHHS Tap ApYT Ha JpyTa.
1) Kaxnplif TpeTuii CHMBOJI — €TUHUIIA.

e) Nmeercs, no kpaitHeil mepe, ofHa eqUHULA

’K) 3a KaxkJIbIM BXoxkJeHueM napsl 11 cnenyer 0.

3) [lepen xaxapiM Bxoxkaeruem napsl 11 ciemyer 0.

1) 3a KaXbIM BXxoxJeHueM napsl 11 cnenyert O1.
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K) 3a kaxabsiM Bxoxaenuem napel 01 cienyer 10.

1) Ilocne yeTHOro umcia BXOXKIEHHUS €IUHMIL CIeJyeT YeTHOE YUCIIO HyJeH, ociae HeYeTHOro
Y1CJIa BXOXKICHMS €IMHUL] — HEYETHOE YUCIIO HYJICH.

4. Onummure ciroBaMM MHOXECTBA ILEMOYEK, PACHO3HABAEMBIX KaXKIbIM U3 CIEIYIOIIMX
aBTOMATOB.

5. JInsg Kaxxooro u3 aBTOMAaTOB HAaWJUTE BXOJHYHO LENOYKY WM LIENOYKH ¢ MHUHMMAJIBHOU
CYMMAapHOU JIJIMHOW, TaKKE, YTO MO/ UX JCHCTBUEM

a) Ka)K/10€ BO3MOKHOE COCTOSIHUE UMEET MECTO XOTs Obl pas,

0) KaX1blii BO3MOXHBIH IEePEeX0]] MPOUCXOAMUT XOTsI OBI pas.

6. Haiitu pasnnyarolryro Henoyky (eciau oHa CyLECTBYET) AJIs CleNyolel mapbl aBTOMATOB.

7. HalTu HENOCTMKUMBIE COCTOSIHUA aBromara. [locTpouTh MHMHMMA@JIBHBIA aBTOMAT
SKBUBAJICHTHBIM JaHHOMY aBTOMATYy.

B cnyuae BeneHus yueOHOro Impoliiecca ¢ MCHOJIb30BAHUEM 3JIEKTPOHHOTO OOYy4YEeHMs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, CoJep)KaHHe OuiieTa MOXKET OTIMYaThCA OT
MIPUBEJICHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOIIMECA

OOmiast omleHKa 3HAHUKM O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs mo 100-0ammpHON
HIKajle MCXOJd M3 MaKCUMyMa, MpHBEIEHHOro B Tabmuue Hike. OpraHuzaluoHHO-ydeOHas
paboTa B ayAMTOPUHU OIICHWBAETCS HA OCHOBE TAKMX KPUTEPUEB KaK IOCEIAeMOCTh 3aHSATHH,
CBOEBPEMEHHOE M KadyeCTBEHHOE BBINOJIHCHHE OMAIIHUX 3aJaHWi, aKTHBHOCTH BO BpeMs
MMPOBCACHUA JICKIMOHHBIX MW IPAKTHYCCKUX 3aHATHH (y‘-IaCTI/IG B O6CY)KII€HI/II/I TCKYLICTO U
NPOWCHHOTO MaTepuala, peleHne 3a1a4 1 T.11.).

8.1.  Cemectp 3

Howmepa paznenos Buasr pabot Maxcnmaibioe
KOJIMYECTBO 0ajIoB
OpranuzannoHHo-y4eOHasi paboTa B ayJUTOPUHI 5
BrinosiHeHNE WHIMBUAYAJIBHOTO 3a1aHus 1 10
Paznen 1. BrinonHenne MHAMBUAYATBHOTO 33/1aHUs 2 15
BrinonHenne MHANBUYATBHOTO 3a1aHusl 3 10
MotynibHas KOHTpoJIbHAs paboTa 10
UTOI'O 50
DK3aMeH 50
OO0muii uTor 3a cemMecTp 100

CooTtBeTcTBYE 0AJUIOB OLIEHKE

OrneHKa 1Mo MITHOAIBHOM IIKaje
KonnuecTBo Gamios "
s 100 ECTS | Dx3amen, nuddepeHunpoBaHHbII 3auer
3a4eT
90-100 A OTJINYHO 3a4TCHO
80-89 B 3a4TCHO
75-79 C xopottio 3a4TCHO
70-74 D 3a4TCHO
60-69 E YIOBJICTBOPUTEIIHEHO aTemo
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35-59 FX HE 3aYTEHO

HEYIOBJIETBOPUTEIHLHO
0-34 F y p HE 3aYTEHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOLECCA

Vyebnsie 3ansaTus nposoastcs B ['maBuom kopmyce Houl'Vy (r. HJonenk, np. ['yposa, 6).
Jns mpoBeneHusi 3aHATHI TpeOyeTcss ayAauTopusi, o0OpyAOBaHHAs MEJIOBOM WM MapKepHOU
JOCKOHM, MYJIBTHUMEIMMHBIA TPOEKTOP M JKpaH, HOYTOYK, KOMIUIEKT Y4eOHOH Mmebenu uis
CTYJEHTOB, pabouee MeECTO mpenojaBaressi, BbIXoa B MHTepHET — MNPOBOJHOW WIH C
ucnonb3oBanuem Wi-Fi.

Jlis caMocCTOSITeNIbHOM pabOThl KCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHnoii OMOAMOTEKM YHUBEpCUTETa M JPYTHUX DJIEKTPOHHBIX OWMOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeToInYeckoe oOecreueHue, MPeCTaBICHHOE B Y4YeOHO-METOJUYECKOM KaOWHETe
['maBHOTO KOpITyCa (aya. 605).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh HCIIONIb30BaTh  y4eOHbIE MaTepuanbl IO
TUCITUIUINHE, pa3MmenleHHble Ha tiatrgopme Moodle IleHTpa muCTaHIMOHHOTO OOpa30BAHHS
OI'bOY BO «onl'Y». Ilpm u3yyeHMM JUCHUIUIMHBI MOTYT HPHUMEHSTHCA SJIEKTPOHHOE
0o0y4eHHe U IUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIUH KOHTPOJb 3HAHMK OOYyYalOmMXCs Ha OCHOBE TECTUPOBAHUS H
MIPOBEPKHU PE3YyJIbTATOB CAMOCTOSTENILHOM paOOTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nuTEpaTypa

1. [uckperHas MmartemaTtuka: ydeOHoe mocobue / A.M. [[3ynnza, 1.A.MowuceeHko,
K.b.Censkos, JI.N.Censaxosa, B.A.Ilarmos — [{onenk: 'OY BIIO «/louHVY», 2017.— 230c.

2. JluckperHass maremaTtuka. Teopus M npaktukym: YuyeOHuk. — CII6.: M3naTenscTBO
«Jlaubpy, 2022. — 476 c.

3. Kapnos, B. I Maremaruueckass Jjoruka ¥ JMCKpeTHas MaTematuka : [YueO.
nocobue s yH-ToB mo cnenuanbHocTH "[lpuknannas maremaruka'] / B. I'. Kapnos, B. A.
MomieHckui. — MuHck : Beimwm. mk., 1977. — 256 c.

4. HoBukos, ®. A. /luckperHast MaTeMaTHKa JjIsl TPOrPAMMUCTOB: Y YeOHHUK JJIS BY30B.
3-e m3x. — CII6.: Turep, 2009. — 384 c.

5. So6nonckuii, C. B. BBenenue B IUCKpeTHYIO MaTeMaTuKy : [Yueb. mocoOue mis
By30B 1o cneuuansHoctu "llpuknagnas maremaruka"] / C. B. SI6nonckuil. — 4-e u3n. - M. :
Brrcmr. mk., 2003. — 384 c.

10.2. [JononHUTEIBHAS JIUTEPATYpA

6. JuckperHas MaTeMaTuka U MH(pOpMaTuka : yuyeOHUK s By3oB / C. B. PeiOun. —
Canxrt-IlerepOypr : Jlans, 2022. — 748 c.

7. llpuxnagnas nuckpetrHas matemaruka. Jloruka. I'padbl. ABTOMaThl. AJITOPUTMBI.
Koauposanue / H. U. I'nanckuii. — M.: By3zoBckas kuaura, 2019. — 508 c.

8. Ilesenes 0. II. [IuckperHass matematuka : yuyebHoe nmocodbue st CIIO / HO. II.
[lIeenes. — Cankt-Ilerepoypr : Jlans, 2021. — 592 c.

9. Taspuinos, I'. [1. COopHUK 33724 1O TUCKPETHON MaTteMaTtuke: [Yueld. mocodue s
By30B 1o crienuanbHocTd "[Ipuknaanas marematuka"] / I'. II. I'aBpunos, A. A. CanoxkeHKo. —
M.: Hayka, 1977. - 368 c.
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4. HaunonanbHast 3JICKTPOHHAasA Ondmorexka (H3b): benepanbHast
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https://urait.ru/library/svobodnyy-dostup/ (mara oOpamenusi: 08.04.2026). — Pexum nocryna:
u31aHusi CBOOOJHOTO IOCTYMA, JIJIsi aBTOPU30B. TOJIb30BaTeNe. — TeKCT: AIEKTPOHHBIH.

6. daexTponHasi 6udamoreka PI'B: paznen caiita / PI'b. — Tekcr: anekTpoHHslii //
Poccuiickas rocy/1apCTBEHHAs Ooubnmorteka: oumanbHbIA caiir. —
https://ldiss.rsl.ru/electroniclibrary. — Pexum pmocTyma: IOHMCK CBOOOJHBIN, 3JICKTPOHHBIC
JNIOKyMeHThI — Bupryansssiid yntansaslid 3as1 PI'b Ha Tepputopun Hb [{onl'Y.

7. DJIeKTPOHHO-0uO1uoTeuHasi cucrema Jlanb: caiit / ObC Jlamp. — C.-

[TerepOypr, 2011- . — URL: https://e.lanbook.com (mata obpamenus: 08.04.2026). — Pexxum
noctyna: u3ganus CeTeBOd JIIEKTPOHHOM OWUONMMOTEKH, Al aBTOPU3OB. IOJB30BATENCH. —
TekceT: 2eKTPOHHBIN.

8. Dy1eKTPpOHHO-0ubMoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «JloHl ' V». —
Hownenk, 2016- . — URL: http:/library.donnu.ru/ (mata obpamenus: 08.04.2026). — Pexum
JIOCTyTA: CBOOOAHBIN. — TEKCT: 37€KTPOHHBIM.

0. DuiekTpoHHBbIN KaTajor Hayunoit OuGmmorexku [onl'Y: pasgen caiita / Hb
Houl'V. — Texkct: snextponusiii / 9bC Houl'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenusi: 08.04.2026). — Pexum gocTyma: TOWCK CBOOOIHBIN, 3JIEKTPOHHBIE
JIOKYMEHTBI — [ 1tojs3oBarenei JJonl'y.

10. Juexktpounblii apxuB [doul'yY: pazpgen caiita / HBb Joul'Y. — Tekcr:
anektponusii // DBC [Jonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpatieHus:
08.04.2026). — Pexxum noctyna: cBOOOIHBIM.

12. [TPOI'PAMMHOE OBECITEYEHUE

1. PEJ] OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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