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PaGouas mporpamma aucuuiinHbl «/JIuckperHas MmareMaTukay [ 00y4aroUMXcs 1Mo
Hanpasienuio noarotoBku 02.03.02 dynnamenranbHas uH(pOpMATHKa M HH(POPMALMOHHBIC
texHosnoruu ([Ipoduse: dynaamentanbHas nHGOpMaTUKa U MHOOPMAIMOHHBIC TEXHOJIOTHH),
coctaBiieHa Ha OcHOBaHMM DegepalbHOrO TOCYAAPCTBEHHOTO OO0pPa30BATENBHOIO CTaHAAPTa
BBICIIETO  OOpa3oBaHMsi — OakajmaBpuaT 10 HampaBieHuto mnoaroroBku  02.03.02
®ynnamenrtanbias uHdopmatnka u MH(GOPMAIMOHHBIE TEXHOJOTHH, YTBEPXKICHHOTO
npuka3zoM MunucrepcTBa oopazoBanus u Hayku Poccuiickori deneparuu ot 23 aBrycra 2017 1.
Ne 808 (c u3m. u gor.), [Topsiaka opranu3aiiy ¥ OCyIIeCTBICHHS 00pa30BaTeIbHOM ASSITeTbHOCTH
no oOpa3oBaTeNbHBIM IpOrpaMMaM BbICIIET0 OOpa3oBaHHs — IporpaMMaM OakajaBpHuara,
mporpaMmaM  CIEHHAIATETa, MporpaMMaM  MarucTparypbl, YTBEPKJIEHHOIO IMPUKA30M
MuHucTepcTBa HayKH | BhICIIero oopa3zoBanus Poccutiickoit @enepamnmu ot 06 anpenst 2021 r. No

245 (c u3M. W J0I1.), B COOTBETCTBUU C YYEOHBIM IIJIAHOM, YTBEP)KICHHBIM YUEHBIM COBETOM
®OI'BOY BO «lonl'Y» ansa na6opa 2025 roza.
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1. MECTO JUCLIMITJINHLI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMEI

1.1. TpebGoBaHus K IpeIBApUTENBHOM MOATOTOBKE O0YUYaIOMIMXCS, MPEIIECTBYIOLINE
U COIYTCTBYIOIIME IUCHUILIMHBI, HA KOTOPBIX OCHOBBIBAECTCS U3yYECHHUE TAHHOM:
6a30Bas IOJArOTOBKA 10 MaTEMaTHKE B 00BEME ITPOrpaMMbl CPEIHEH ILIKOJIbI;

TUCUUIUIMHBL TIpOrpaMMbl  OakanaBpuata: Maremaruyeckuii aHanus, Anredbpa u
reOMeTpHsl, APXUTEKTYPA BBIYACIUTEIBHBIX CUCTEM.

1.2. JlucuuiuimHbl, KypcoBble paOOThl W MPAKTUKH, JUIS KOTOPBIX OCBOEHHE IaHHOM
JUCLUIUIMHBI HE00X0AUMO KaK MpeIeCTBYOIIEe:

Maremarnueckas JIOruka, Teopust BEpOATHOCTEN U MaTeMaTH4ecKas CTaTUCTUKA, Teopus
aBTOMAaTOB U (POPMAJIbHBIX S3bIKOB.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumeHnoBanue nokasaress 3HaueHue nokasaress
HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 02.03.02 dynpamenTanbHas UHPOpPMATHKA U
(nanee — OII) uHpopmanronnsie Texnonoruu (IIpoduis:

OynnameHTanpHas nHGoOpMaTHKa U
UH(OPMAIIMOHHBIC TEXHOJIOTHH)

[IIudp 1 Ha3BaHUE B COOTBETCTBUU C b1.b.16 uckpeTHas maTeMaTuka
Y4eOHBIM IIJIAHOM

YacThs 00pa3oBaTeIbHON MPOrpaMMBbl bazoBast yacTth

KonnuecTBo 3a4eTHBIX €IUHUL / BCETO YaCOB 4144

B caywae npenbsBieHHs OT OO0ydYarooLIerocs WM €ro poauTens (3aKOHHOTO
IpEJICTaBUTEINS) 3asBJIE€HUS Ha OOy4YeHHE IO aJanTHPOBAHHOW 00Opa3oBaTeNbHOM MporpaMme
BBICIIETO 00pa30BaHUs, MOJKPEIICHHOTO 3aKIIOUYEHUEM IICHXOJIOr0-MEIUKO-T1eAarornueckon
komuccuu (IIMIIK) nnu Meauko-conmanbHoi sxcneptussl (MCO) ¢ pekoMeHJausIMU CO3/1aHus
UHIUBUAYalbHOM mporpamMbl peaOwnuranuu u  aOwimuranuu (UITPA), nannas pabGouas
IporpaMMa MO’KET ObITh aJalTUPOBAHA C YYETOM HHAMBUAYAIbHBIX OCOOEHHOCTEH 310pOBBS
oOyuJarorerocs.

2.2. Pacnpesnenenue dyacos 1o popMam u nepuojam o0ydeHus

OO011ee KOJIUYECTBO YacoOB
o
= CaMOCTOSI-
dopma g 3 5 -
> | 2 | mekum- | nmaGopa- | MPakTH- | TENbHOH dopma
00y4eHus 2 3 BCETO
3 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTb
Ounast, Bcero 1 1 34 34 76 144 DK3aMeH

3. HEJIN AACHATTIIMHBI

OcBoenne OyaylmMMHU CIEUUAINCTAMU TEOPETUUYECKUX U TNPHUKIATHBIX OCHOB TEOPUHU
MHO’KECTB, KOMOMHATOPHKHU, TEOPUU OyJeBbIX (pyHKUMH, Teopuu rpadoB, TEOPHUH KOHEUHBIX
aBTOMAaTOB, TO €CTh psJia pa3leiioB MaTeMaTHKH, KOTOpble HauOojiee MHTEHCHUBHO Hayallu
pa3BuUBaTbcs B cepequHe XX BeKa B CBSA3HM C HAYYHO-TEXHMYECKHUM IPOrPECCOM, C BHEPEHHUEM
YIOPaBIAIOIUX CHCTEM, C OypHBIM pa3BUTHEM BBIYMCIMTEIBHOM TeXHUKH. OBraJeHHe
COBPEMEHHBIM MaTeMaTHYEeCKHM almapaToM Ji JallbHEHIIero MCIONb30BaHUs B HAayKe U
OPUIOKEHUAX; (OPMHPOBAHME Yy CTYJEHTOB HAyYHOI'O IMOJAXOJa K HU3YyUYEHHIO OOBEKTOB
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npodeCCHOHATBLHOM e TeNbHOCTH. JIMCKpeTHas MaTeMaTHKa SBISETCS HE TOJIBKO PYHAAMEHTOM
KUOEpHETUKH, HO M BAXKHBIM 3BEHOM IPUKJIAJHOIO MAaTeMaTHYeCKOro oOpa3oBaHUs, I1O3TOMY
BaKHEHIIAs 1eJ1b JUCHUIIMHBI — 00y4eHHE METOJaM ONMUCAHMUS U KOHCTPYKTHMBHOI'O aHalIMu3a
pOOJIEMHBIX CUTYallui, KOTOPbIE HE MOAJAI0TCSA U3YyUSHHIO C TIOMOIIBIO TPAAULIMOHHBIX CPE/ICTB
KJIACCHUYECKOIl MaTeMaTHKH, MeTojaM (OPMAIM30BAHHOIO OIUCAHUS CHUCTEM, IIPOLECCOB,
ABJICHUM.

4. KOMIIETEHLIMM OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIbHOU ITPOI'PAMMEI, X
NHAWUKATOPBI U ITNTAHUPYEMBIE PE3YJIbTATBHI ObBYUYEHU S

4.1 KommnereHiuun

OIIK-1. Cnocoben npumeHsATh (yHIAMEHTAIbHBIC 3HAHUS, TOJYYCHHBIE B 00JIacTH
MaTeMaTHYECKUX ¥ (WJIM) €CTECTBCHHBIX HAyK, M HCIIOJIb30BaTh WX B MpodeccroHAIBHON
JEeSTEIIbHOCTH

4.2 laiukaTopbl KOMICTCHIIAN

OIIK-1.3. C mnomoupl0 METOJOB JUCKPETHONH MaTeMaTHKU pelIaeT CTaHAapTHHIC
MaTeMaTHYECKUE 33]]a4H U IPUMEHSET UX PEIICHUs B IPO(ECCUOHATTLHOM e TSIILHOCTH.

4.3.Pe3ynbTathl 00y4YeHUs

OIIK-1.3.1. 3nHaer ompeneneHuss W YTBEPXKICHHUS, METOIBl PEIICHHS 3a/a4, MPHEMBI
JIOKA3aTeNbCTBA YTBEPXKICHUHM, NpUMEHSEMbIe [UIsl pelIeHHs 3a7ad TEOpUU MHOKECTB U
KOMOWHATOPUKH.

OIIK-1.3.2. YMmeeT BbIOUpPATh U UCIIOJIB30BATh HEOOXOUMBIE CITIOCOOBI 3a/1aHus OYIEBBIX
(GYHKIUH, BBIOTHATH MPEoOpa3oBaHUs OYJIEBBIX (GOPMyYJ, pemiaTh 3adadyd MHHHUMH3AIUH
OyneBbIX QYHKIUH.

OIIK-1.3.3. ApryMeHTHpPOBaHHO BBIOMpPAET CIIOCO0 3aJaHMsi KOHEYHOTO pacIiO3HaBaTels,
OCO3HAHHO TMPUMEHSET aJrOpPUTM TONyYEHHUsT KOHEUHOTO TMpOIeccopa, YMEET OIpeneisaTh
OKBHBAJICHTHBIC W HEJOCTHIKUMBIC COCTOSIHHS, 3HAeT W TIPUMEHSET METOJ TOCTPOCHUS
MUHUMAJIBHOTO PACIIO3HABATENS.

5. NPO'PAMMA JTUCHUITIMHBI

Ha3Banne teMbl Kpartkoe coneprxanne TeMbl

Pasnen 1. MHoxecTBa.
Komb6unaropuxka.
ByneBbl QyHKIINH

OrnpeserieHre MHOXKECTBA, JJEMEHT MHOXKECTBAa. METONbI pelieHus
NPUKIAJAHBIX 3a7a4, KOTOpbIE IMPEAyCMaTpUBAIOT  BBINOJIHEHUE
onepanudii HaJ MHOXKECTBAMHU M HAJ dSJEMEHTaMH MHOXECTBA;
UCIIONb30BaHUE JuarpaMMm BeHa wunum kpyro Oiiepa; MOHATUS
BKJIIOYCHHMS MHOJKECTB, ITIOJAMHOKECTBA. PaBEHCTBO MHOMXKECTB,
OCHOBHBIE UHCJIOBBIE MHOXECTBA, OIEpPALMM HAJ MHOKECTBAMM.
CBolicTBa onepalui HaJi MHOKeCTBaMH. [[pyHIIMIT TBOMICTBEHHOCTH.

Tema 1. MHOXecTBa M
omnepaluu HaJ HUMHU.
CaoiictBa  onepaunui
HaJl MHOKECTBaMH.

Tema 2. MomHOCTh | MOIIHOCTh KOHEYHBIX M OCCKOHEYHBIX MHOXECTB, CpPaBHCHHC
MHOXECTB, CpPaBHCHUC MOL[[HOCTefI, CUCTHBIC MHOXECTBA, CUCTHOCTD MHOXECTBa
MOIITHOCTEH. HATypaJIbHBIX, PallMOHAJIBHBIX, ICJIbIX YHUCCIIL. KOHTI/IHyaHBHLIC
MHOKECTBA.




5

Tema 3.  JlexapToBO
MIPOM3BEICHNUE.
OrtHomieHue, CBOMCTBA
OTHOILICHUH.

Onpenenenne paekaproBa mpousBeacHUus. OTHOIICHHE, CIIOCOOBI
3aJjaHUsl OTHOILIEHUHM, CBOWCTBAa OTHOIICHUN, OONACTh 3HAYCHHUS H
00JlacTh  ONpeleNieHUus  OTHOIICHUM; AaKCHOMBI  MOpsSAKa  JUIs
OTpe/ieNieHUs] CBOMCTB OTHOIICHUM; BBIICHEHHUE CBOMCTB pPa3UYHBIX
TUTOB OMHAPHBIX OTHOLICHUH.

Tema 4. CnenuannHble
KJIaCChI OMHApHBIX
OTHOIIIEHHUH.

CHGHI/IEUIBHBIG KJIaCChI 6I/IHapHBIX OTHOIIICHUH: OTHOLICHUEC
9KBHUBAJICHTHOCTH, IOpAAKa, CTPOroro mnmopsAaiaka, JIMHEHHOTr 0 nopsaaka,
CTpororo JIMHEHHOTO IopsaKa.

Tema 5. Onepanuu Hajg

Kommo3umust  otHomeHu#t, oOpamenne oTHomeHui. CBoCTBa

OTHOIIECHUSAMH. orepanuii HaJl OTHOIIEHUSIMHU.

CgoiicTBa  omnepanuit

HaJ| OTHOLLIEHUSIMHU.

Tema 6. Knaccs | Kiacesl  skBuBaseHTHOCTH. (CBOHCTBA KJIAaCCOB AKBHBAJIEHTHOCTH.
SKBHUBAJIEHTHOCTH. OTHOIIEHNE HKBUBAICHTHOCTH U pa3oueHue. DyHKIHOHAIHHBIC
DaKTOp-MHOXKECTBO. otHomeHus. CBoiicTBa (yHKIIMOHAIBHBIX OTHOIIECHUH.
QyHKINOHAIbHBIE

OTHOILICHUS.

Tema 7. llpaBuna | [IpaBuna cymmsl u npousBeneHus. OnpeneneHue pa3MelleHus,
CYMMBI U | IEPECTAHOBKM U CcOYeTaHUs 0e3 MOBTOPEHUH, pEKyppEeHTHbIE
IIPOU3BECHHUS. COOTHOLLEHUS /I COYeTaHUl U pazMenieHnil. CBolcTBa COEIMHEHUIM
CoenuHenus 6e3 | 6e3 noBropenuid. Tpeyronpauk [lackans.

ITIOBTOPEHUI

Tema 8. Pa3melenus, nepecTaHOBKU U codeTaHus ¢ MoBTopeHussMu. CBoMCTBa
CoenuHenus C | COEIUHEHUH C TOBTOPEHUSIMH.

ITOBTOPEHUSIMU

Tema. bunom | bunom HeroTona, monumHOMuHanbHas popmyna. CiencTBusl.
HrrotoHa,

MOJINHOMUHAJIbHAS

bopmyna

Tema 10. Pa3Merenne OAMHAKOBBIX OOBLEKTOB 10 s4ekkaM, Pa3memienue
Pa3memenune 0 | pa3JInYHBIX OOBEKTOB MO SUEHKaM.

siIeUKaM

Tema 11. dopMyia BKIIOUEHUN U UCKITIOUeHHH. ClieIcTBUS.

dopMyna BKIIIOUECHUN U

HCKJIFOYEHU N

Tema 12. Jluneiinsie

JInHeliHbIE PEKYyppPEHTHBIE COOTHOLIEHUS BTOPOro mopsiaka. Merton

PEKyppPEHTHBIE pEILIEHNUs TMHEUHBIX PEKYPPEHTHBIX COOTHOLLIEHUI BTOPOTO MOPSAIKA
COOTHOILIEHUSI BTOPOTO

opsIKa

Tema 13. Jluneiinble | JInHEWHBIE PEKYPPEHTHBIE COOTHOLICHHS BBICIIMX MOPSAKOB. MeTton
pPEKyppEHTHBIE pEILIEHNUs IMHENHBIX PEKYPPEHTHBIX COOTHOIIEHUH BBICIIUX MOPSIKOB.
COOTHOIIEHHS] BBICIINX

MIOPSIKOB

Tema 14. | IlpousBoasmue ¢pyukuuu. [IponsBoasimue GyHKINN U1 COUETaHUN U
[IpounsBonsmiue pasmemiennid. [lpomsBoxsiias QyHKUMS I8 MOCIEI0BATEIbHOCTH
GyHKIUH. ynces PuboHauyu.

Tema 15. Onpenencuue
OyJeBbIX (PYHKITHIA.

byneBbl mepemennble u (yHKiuu. CyliecTBeHHble U (DUKTUBHBIC
nepeMmeHHble. CriocoObl 3a/1aHus 0yIeBbIX QYHKIHII.

Tema  16. bynesa
anredpa

OCHOBHBIE TOXK/IECTBA BO MHOXKECTBE OYJIEBBIX (DYHKIIUIA.
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Tema 17. Ilpunuun
JIBOMCTBEHHOCTH

[Mpuammn nBoMcTBeHHOCTH. PasnmokeHue OyneBbIX QYHKIUN IO
TIEPEMEHHBIM.

Tema 18. CIJH® wu
CKH®

CAH® 6yneBoii pynkuun. CKH® OyneBoit pyHKImH.

Tema 19. Tllonnota | Teopema o MOTHOTE CUCTEMBI OyJIEBBIX (PYHKIUH.
CHCTEMBI OyJieBBIX

GYHKIMH.

Tema 20. Knacc | Ilonunom XKerankuna. Teopema XKerankuna.

JIMHEWHBIX (PYHKITUH

Tema 21. 3aMKHYTOCTb

3aMKHYTBIE KJIACCHI OyJIeBBIX (DYHKLIUH.

CUCTEMBI OyneBbIX

GYHKIMH.

Tema 22. | JleMMbl 0 HEMOHOTOHHOM (DYHKITUH, O HECAMOIBOMCTBEHHON (YHKIIUH,
QyHKIMOHAIbHASA 0 HEJIMHEHHON (PYHKIUU

IIOJIHOTA

Tema 23. Kpurepuii | Kpurepuii moiaHOTbI cUCTEMbI OyI€BBIX PYHKIIHI.

IIOJIHOTBI CUCTEMBI

OyneBbIX GYHKIMA

Tema 24.
MuHuMuzanusa

OyJneBbIX PYHKIUN

MuHHUManbHbIE U KpaTYalllive TU3bIOHKTUBHBIC HOPMaJbHbIE ()OPMBI.
CoxkpallieHble TU3bIOHKTUBHBIE HOPMaJIbHbIE (POPMBI.

Tema 25. Tynukossle
JHO

Henpusogumsbie (TYNUKOBBIE) NU3BIOHKTHBHBIE HOPMallbHbIE (POPMBI
Metoabl MOCTPOEHHsI HENMPUBOJUMBIX (TYMHMKOBBIX) AU3BbIOHKTHBHBIX
HOpMaJIbHBIX (hopMm

Pazgen 2. I'padbr u
KOHCYHBIC aBTOMATBI

Tema 26. Onpenenenue
rpa¢os

I'padsl, ciocoObl onpenenenus. MapuipyTsl B rpadax, CBI3HbIE rpadsbl.

Tema 27. Buasl rpadoB

OilinepoBbl rpadsl. ['amunbToHOBBI Tpadbl. [lnanapueie rpadsl,
HE00XO0IMMBbIE M JOCTATOYHbIE YCIOBHS IIAHAPHOCTH.

Tema 28. Metpuka B
rpadax

Mertpuka B rpadax, paguyc 1 JuaMeTp rpada.

Tema 29. ]Jlepesbs,
CBOICTBA JIEPEBHEB

HepeBws, cBoiicTBa AepeBbeB. Teopema Konmu (ocHOBHasi Teopema o
JIepeBe).

Tema 30. Onpenenenue
KOHEYHBIX aBTOMATOB

Andasut, cioBa, andaButHble oToOpakeHus. CriocoObl onpeseneHus
KOHEUYHBIX aBTOMATOB.

Tema 31
OKBUBAJIIEHTHOCTH
COCTOSTHUH

DKBHUBaJECHTHLIE COCTOsSAHUA n OKBHUBAJICHTHHBIC aBTOMAThI.

HenoctuxuMmpie COCTOSHUS.

Tema 32.
MuanMu3anis

KOHCYHBIX aBTOMATOB.

MeToapI MUHUMHU3AIUN KOHEUYHBIX aBTOMATOB.

6. CTPYKTYPA U COAEPXXAHUE ANCHUITJIMHbBI

6.1.®opma o0yueHust — O4yHas, Kypc — 2, ceMecTp — 3

HaumenoBaHus pPasaciioB U TCM

KonnuecTBo yacos
Jlabop. | IIpakt. | CPC+K

Jlexu. Bcero

Pa3znen 1. Muoxecta. KomOGunaropuxka.
Bbynessl ¢pynkun. I'pador. Koneunsie

aBTOMATHI.




Tema 1. MHoOXecTBa U Ollepalliy HaJl HUMHU.
CBolicTBa onepanui HaJl MHOXKECTBaAMU.

Tema 2. MOUTHOCTh MHOXKECTB, CPaBHEHHE
MOIITHOCTEM.

Tema 3. ]JlexapToBO MpoU3BEICHNUE.
OTHoIIeHHE, CBOMCTBA OTHOIIICHUH.

Tema 4. CrneumanbHble KJIacChl OMHAPHBIX
OTHOIIIEHUH.

Tema 5. Oniepauniv HaJ, OTHOIICHUSIMH.
CaoiicTBa omnepanuii HaJl OTHOIICHUSIMH.

Tema 6. Knaccol s5kBUBajieHTHOCTUH. DakTop-
MHOX€ECTBO. DYHKIIMOHAJIbHBIE OTHOLIICHUS.

Tema 7. IlpaBuna cyMMBI ¥ IPOU3BEICHUS.
CoenuHenus 6€3 MOBTOPEHUI

Tema 8.
CoenMHEHUs ¢ TOBTOPEHUSIMHU

Tema9. bunom HeroToHa,
MOJINHOMHUHAJIbHAS (hopMYyJIa

Tema 10.
Paszmerienue o suenkam

Tema 11.
dopmyJia BKIOYEHUN U UCKITIOUCHUI

Tema 12. Jlunelinble peKyppEHTHbIE
COOTHOIICHHSI BTOPOT'O MOPSI/IKA

Tema 13. Jlunelinble peKyppEeHTHbIE
COOTHOIICHUSI BEICHIMX MOPSIIKOB

Tema 14. TlpousBojsmue QyHKITIH.

Tema 15. Onpenenenue 6yneBbIX QYHKIMH.

Tema 16. bynesa anredpa

Tema 17. IlpuHuun J1BOWCTBEHHOCTH

Tema 18. CIH® u CKHO®

Tema 19. TlonHoTa cucteMbl OyJIE€BBIX
GbyHKIHH.

N I

NI

NINININININ

o R~ SN NN

Tema 20. Knacc nuHeWHbIX QyHKUUN

[EEN

[EEN

N

N

Tema 21. 3aMKHYTOCTb CUCTEMBI OYJIEBBIX
GyHKIUH.

-

-

N

Tema 22. DyHKIMOHAIbHAS [TOJIHOTA

-

-

N

Tema 23. Kputepuii MOTHOTHI CUCTEMBI
OyneBbIX QYHKIMH

[EEN

[EEN

N

N

Tema 24. MunuMu3zaiusi OyneBbIX (yHKIHIA

Tema 25. Tynukossle JITHD

Tema 26. Onpenenenue rpagos

Tema 27. Buapl rpadoB

Tema 28. Metpuka B rpagax

Tema 29. JlepeBbsi, CBONCTBA IEPEBHEB

Tema 30. OnpenerneHne KOHEUHBIX
aBTOMAaTOB

S

PR RRRPk -

NININININININ

N SN N AN N N

Tema 31. DKBUBAIICHTHOCTh COCTOSHUM

N

N

N

N

Tema 32. MuanMu3zams KOHEYHBIX
aBTOMATOB.

N

N

N

NTOI'O I10 KOMIIOHEHTY OI1

34

34

76

144




7. OLHEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINUN

7.1. KoHTpOJIbHBIE BOIIPOCHI

1. Omnpenenenune MHOXkecTBa. Onepanuy HaJ MHOKECTBAMH.

2. CummMmerpudeckas pa3HOCTb MHOecTBa. CBOMCTBa CUMMETPUYECKON pa3HOCTH.

3. Teopema o cBoiicTBax onepanuil 00bETUHECHUS U IIEPEeCeUCHUsI.

4. PaBeHCTBO MHOXeCTB. BKiltoueHue, cTporoe BKJIIOUEHHE.

5. Ilpunuun asoiictBeHHOCTH. [[pMeHeHne NpruHIMIIA IBONCTBEHHOCTH K
BKJIIOUEHHUIO.

6. Teopema 0 HEKOTOPBIX CIIEHUAIBHBIX TOXIECTBAX aJITreOpbl MHOMXKECTB.

7.  DKBHUBAJIEHTHOCTH IMpeanoxeHuil. Teopema 00 3KBUBAJICHTHOCTH HEKOTOPHIX
YTBEPXKIACHUM.

8. MouHocTs MHOKECTBA. 3a/1a4a O PABHOMOIIIHOCTH HEKOTOPBIX CYETHBIX MHOXKECTB.

9. MomHocTs OECKOHEYHBIX MHOXECTB. [Tpumep.

10. Teopema o0 cpaBHEHUHU MOIIHOCTEH.

11. OrtnHomenus, nekapToBo npousBenaenue. Oopas u npoodpas snementa. O6IaCTH
oTpezieNieHUs] U MHOXKECTBO 3HAYEHU I OTHOIIIECHUSI.

12. OrHOUICHHE YKBUBAJICHTHOCTH.

13. Omnepanun Haj otHomIeHUsIMU. CBOMCTBA ONEpalni.

14. CrocoObl 3a1aHUSI OTHOIICHUH.

15. Kunaccel skBuBaneHTHocTH. CBOMCTBA.

16. OtHOmIEHUs MOPSAIKA M CTPOTOro nopsiaka. [Ipumep.

17. ®yHKUMOHANBLHBIE OTHOIICHHUS.

18. IIpaBuio cymmsl u ipousseneHus. [Ipumep.

19. IlepectanoBKku 0€3 MOBTOPEHUII.

20. Pasmemienns u3 N o K 6e3 moBTopenwuii. CBoiicTBa. PekyppeHTHOE COOTHOIIICHHE.

21. Coueranus u3 N o K 6e3 noBropenuii. CBoiictBa. PekyppeHTHOE COOTHOIIIEHHE.

22. bunom HeroroHa.

23. Pa3mernieHus ¢ NOBTOPEHUSIMHU.

24. CoderaHus ¢ TOBTOPEHUSIMH. PEKyppeHTHOE COOTHOIIICHHE.

25. IlepecTaHOBKHU C TIOBTOPEHUSMHU.

26. PasMernieHue Mo siaeiikaM OJIMHAKOBBIX 0OBEKTOB.

27. Pa3MerieHue no siueikaM pa3inuHbIX 00BEKTOB.

28. TlocnenoBarenpHOCTh unces PuboHAUUH.

29. ]IBe 1eMMbI O pelIeHUsX JUHEHHBIX PEKYPPEHTHBIX COOTHOIIEHUI BTOPOTO
HOpSIZIKA.

30. [IpaBuio peuieHus TMHEHHBIX PEKYPPEHTHBIX COOTHOIIEHUH BTOPOTo MOpsaAKa.

31. TpowmsBoxsmiue GyHKIMH TSI COYCTAHUH.

32. TpousBoxsuie GyHKIMU 11 pa3MEIICHUH.

33. TpowmsBoasmiast pyHKIUS TSI TOCTIENOBATEIbHOCTH Yricen PuboHauqH.

34. OcHoBHbIe OHATHUS Teopuu rpados. JJononnenue rpada. [TomHsie rpadsor.

35. Matpuisl CMEKHOCTH W UHITHICHTHOCTH.

36. Opnopoansle rpadsl. Hucno pedep oHOpoIHOTO Tpada.

37. ]JIBe TeopeMbI O cTeIeHsX BepmuH rpada. CiencTeue.

38. Csassuble rpadsl. /IBe TeopeMbl 0 KOMIIOHEHTAX CBA3HOCTH.

39. Diinepossl rpadbl. TeopeMa 00 iTepoBOCTH rpadoB.

40. DiinepoBo nokpeiTue. Teopema 06 3inepoBoM NMOKPBITHH. ClIeICTBHE.

41. PaccrosHue Mexy BepumHamu rpada. Metpuka B rpadax.

42. Kpar4aiimme 1eny, neHTp rpada, auaMeTp rpada.

43. Jlepeso. JIBe TeOpeMbl O CTPYKTYpE IepeBa.
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44. ]IBe TeopeMbl 0 MpeoOpa30BaHUAX CBA3HBIX I'padoB.

45. ]JIBe TeopeMbl 0 HUKIOMAaTHYECKOM dncie rpada. Cinenctus.

46. OcHoBHas TeopeMa O JIepeBe.

47. Teopema Kamm.

48. Koneunsie pacno3HaBareny. CriocoObl 3a1aHUsI KOHEUHBIX paclio3HaBaTeNeH.
49. AnropuTM NOJIy4eHHUs] KOHEUHOTO IIpoIeccopa.

50. DKBUBaJIEHTHBIE COCTOSIHHSA. AJITOPUTM MOMCKA SKBUBAJICHTHBIX COCTOSHUH.
51. Meroa pa3OueHHMit MOMCKA SKBUBAIICHTHBIX COCTOSTHUM.

52. Kputepuii 5KBUBaJCHTHOCTH COCTOSHUIA.

53. Hepoctuxkumble cOCTOSIHUS. ANTOPUTM ONUCKA HETOCTUKUMBIX COCTOSHUI.
54. MuHuManbHBIE aBTOMATHI. TeopeMa 0 MUHUMaJIbHOM aBTOMATE.

7.2.Ilpumep BapraHTa MUCbMEHHON pabOTHI (TUIIBI 33/1a4)

KonTtpoabsnas podora 1

1. ®opmyna BKIIOYEHUN U UCKIIOYeHUNA. ClieaCcTBUS.

2. Meton pa3OueHuit TOMCKa YKBUBAJICHTHBIX COCTOSTHHM.

3. Coueranuss ¢ TOBTOPEHHSIMH. PeKyppeHTHOE COOTHOIIECHHE [UJIsi COYETaHWil C
TTOBTOPCHHSIMH.

4. Ilyctb 00a OTHOIIEHUST O U O — Pe(ICKCUBHBI; CUMMETPUYHBI; TPAH3UTUBHBI.

Byner mu p \ O — pe(IeKCHBHBIM; CHMMETPUYHBIM; TPAH3UTHBHBIM ? OTBET 060CHOBATD.

5.  Ckonpkumu crioco6amu 6 4esloBEeK MOTYT BbIOpaTh U3 6 map repyaTok o MpaBoil U
JIeBOM TaK, YTOObI HU OJIMH HE MOIy4UJI Napbl?

Temarnka KOHTPOJIBHBIX paloT:

— OIIepau Hal MHOXCECTBAMHU, JCKApPTOBO MPOU3BCACHUC MHOKCCTB, OTHOIICHUA

— OCHOBHBI€ IIpaBUIa KOMOWHATOPUKH, (POPMYJIBI TOACUETa KOMOMHATOPHBIX 00BEKTOA;

— npeoOpa3zoBanue OyneBbIX Gopmy;

— KOHCTPYMPOBAaHNE KOHEUYHBIX PAaCIO3HABATENIEH.

KontponpHast paboTa 1o TpOBEpKE TEOPETHUYECKMX 3HAHMH — IO BCEM TEeMaM, C
UCIOJIb30BAaHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.3.00pazer copep)kaHus 3K3aMEHAIMOHHOTO OHiIeTa
BUIET Ne 1

1. Pa3meliieHus ¢ TOBTOPSHUSIMU U 0€3 TIOBTOPCHUIA.

2. [MomuaoMuansHast hopMyIia.

3. HemonotoHHbIe (yHKIHHU. JleMMa 0 HEMOHOTOHHO# (DYHKIHH.

4. Tloctpouth (QyHkuuro, aBoicTBeHHYI0 K T =X -(X,Vv (X, —X)). IlpencraButh

¢yukuo f B Buge CJJH® u CKHO.
5. IlocTpoiiTe KOHEYHBIM pacro3HaBaTellb, JOMYCKAIOIMH LENOYKH, B KOTOPBIX 32
KaxbIM BxoxkaenueM napei 01 crnexyer 00. [IpeoOpasyiiTe ero B mporeccop.

7.4 VlanuBuiyanbHBIC 3a/TaHUS.

Obpazywl unousudyanvusix 3a0anuti (M3)

N3 1. [Ipeyiaraercst BBITOIHUTD MATh IPUMEPOB.

- B mpuMepe | TpedyeTcsi mpoBEpUTh, BEPHBI JI YKa3aHHbBIE PAaBEHCTBA;

- B mpuMepe 2 TpedyeTcss MaKCUMAJIbHO YIIPOCTUTh YKa3aHHOE BBIPAKEHUE;
- B mpuMepe 3 TpebyeTcst T0Ka3aTh yKa3aHHOE PAaBEHCTBO JBYX MHOKECTB;
- B mpumMepe 4 TpedyeTcs BBIMOIHUTD YKa3aHHOE 3a/IaHME;
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- B puMepe 5 maetcst yHuBepcanbHoe MaoXkecTBO X , ero pasouennss M u otromenue

O na X . Tpebyercst:
a) BBISICHUTH CBOMCTBA OTHOIIEHUsS O ,

0) DOCTPOMTH DKBHUBAJIECHTHOCT, ) 1O [JaHHOMY pa30UEHHIO M ; mocrpouts

koMo P ©° O u O © O ¥ BBUICHUTH UX CBOMCTBA;

B) IONOJTHUTh O J10 SKBUBAJICHTHOCTH T Ha X ;
T') TOCTPOUTH Pa30HCHHE X 1o skBuBanenTHOCTH T ;
) JONOJHUTH (O 10 TMOJHOTO JIMHEWHOTO TOpsIKa @ nHa X u IMOCTPOUTH

YHOPSIIOYMBAHNE MHOXKECTBA X, COOTBETCTBYIOIIEE OTHOIICHHUIO ¢
€) moCTpOouTh Komnosuuuu PO 7T u O © (P ¢ noMompko rpados ¥ MaTpHLL.

Bapuant 1

1. A\ A\B =ANB; (AuB)mA:AmB.
2.(AuB)u((AuC)uBuC).
3.(AxB)N(AxB,)=(ANA)x(B NB,).

4. Ha =R\10 OIIPEIEIIEHO OTHOIIIEHUE aBEHCTBOM
p p

= {(X, y) S R02 | X-y> 0} . Jloxazatp, uT0 [ SABISETCA KBUBAJIEHTHOCTHIO Ha Ro :

onpenemuts Ry / p.
5. X ={1,2,3,4,5,6}, M ={{1,2},{3,4,5},{6}},

={(31), (42)}.

Bapmuanr 2

1. An(B\A)=g, (AUB)\C=(A\C)uU(B\C).

{l(auB)n(AuB)]uc)n{[(AuB)n(AUB)Jucn

m(ﬂu(B mC)).
3. (AxB)\(AxB,)=[(A\A)xB, J[U[ Ax(B,\B,)].
4. Ha Q NMeEM OTHOLIECHUE @, 3aZlaHHOE paBEHCTBOM

2
= {( X, y) S Q | X-Yye Z } JlokazaTe, 4TO () SABIAETCS DKBUBAJIEHTHOCTBIO HaQ :

onpenemuts Q/ @.
5. X ={1,2,3,4,5, M ={{1,2}, {3}, {4,5}},

={(31), (5.1)}

NuauBuayansHoe 3a1anue 2.
1) Banate ¢pynkumu f u g TabamyaHo.
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2) IMoctpouts GyHKIMIO, ABOMCTBEHHYIO K f 1 .
3) Uzo6pasuts ¢yukuuu f u g B Buge CJJH® u CKHO.

4) Onpenenuts, K KakuM U3 3aMKHYThIX KinaccoB T, T1, S, M, L npunaiexxar GpyHKuuu

5) Ecnu ¢ynkuus f HecamMoaBONCTBEHHAsI, TO TOCTPOUTE U3 HEE KOHCTAHTY, €CIM 3Ta

(YHKIHS HEMOHOTOHHas, TO MocTpoiite m3 Hee X, a ecnu ¢Qynkius f Henmuueinas, To

nocrpoiite u3 Heé X, X, , wmm X * X, . (Caemnaiire T0 e camoe ¢ GpyHKIuei g.)

6) IMonna nu cucrema pynkumii {f;9}?
Bapuanm Nel

f =0 %)V (X X);

g :Z_)(X2+X3'X1)'
Bapuanm Ne2
f=(xVvX)—>(X+X);

g=x"T (%" X).

N3 3. Tema: Koneunblie aBTOMATBI.

1. Jlnst 3a1aHHOTO aBTOMATa HaluTe:

a) caMyr0 KOPOTKYIO IIEMOYKY, TOMYyCKaeMyl0 aBTOMAaTOM;

0) Tpu OpyrHe MEMOYKH, JOMyCKAEMBIX 3TUM aBTOMATOM;

B) TP LENOYKH, KOTOPBIE OTBEPratOTCsl 3TUM aBTOMATOM.

2. IToctpoiiTe KOHEUHBIH aBTOMAT ¢ BXOAHBIM anpaButoM {0, 1}, KOTOpPBI JOITycKaeT B

TOYHOCTH CIICAYIOIICC MHOKCCTBO LCIIOYCK:

HyJIeH

a) Bce BxoHbBIE TIEMTOYKH.

0) Hu ogHOM BXOTHOM IIETIOYKH.

B) Bxoanyto nenouxy 101.

r) /IBe Bxoansie nernouku: 01, 0100.

1) Bce BxonHbIe 1IenOUKy, KOHYaronuecs Ha 1 u HaunHatomuecs ¢ 0.

e) Bce nenoukw, He coaepskaIiye Hi OJHON eTUHUIIBL.

) Bce nienouku, coneprkaimiyue B TOUHOCTH TPU €AMHUITBL.

3) Bce nienouku, B KOTOPBIX Mepe U Mociie Kaxa0i eTuHUIbI cTOuT 0.

n) Ilycryro nenouxy u 011.

K) Bce BXoiHBIC 1IEMOUKH, KpOME MyCTON U 1ermodku 11.

1) Llenouku, y KOTOPHIX €IMHUIIBI U HYJIN YEPEITYIOTCS.

3. [TocTpoiiTe KOHEUHBIE PACO3HABATENH JJISl OMMMCAHHBIX HUKE MHOXKECTB IIETIOYEK M3
U eAWHUI]. 3aTeM NPEBPATUTE KaXKIbIH paclo3HaBaTeldb B TMPOIECCOP C KOHIIEBBHIM

mapkepoM. Hakoner craenaiite Tak, 4TOOBI Tpoleccop OOHapyXHBajl JIOMyCTUMOCTb U
HEJOIMyCTUMOCTb 1IETI0YEK KaK MOKHO CKOpee.

Jpyra.

Jpyra.

a) Yucio eMHMI YeTHOE, a YUCIIO0 HyJIel — HeUeTHOe.
0) Mexty BXOXK/IEHUSIMU €IMHULL YETHOE YNCIIO0 HyJIeH.
B) Yncno BxoxaeHuit napel 00 HeueTHOE, IPUUYEM AOIYCKAIOTCS HAIOKEHMS Iap APYyT Ha

r) Uucno Bxoxenuit napel 00 yeTHOE, MpUUYEM HE JOMYCKAIOTCA HAJIOKEHUS Tap Ipyr Ha
n) Kaxnapiii TpeTuii CMUMBOJI — €AMHUIIA.

e) Mmeetcs, o kpaifHeit Mepe, 0/1Ha eTMHUIIA
) 3a KaKJIbIM BXoxkaeHueM napsl 11 cnegyer 0.
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3) [lepen xaxapiM BxoxaeHuem napsl 11 ciaexyer 0.

1) 3a KaxIbpIM BXokieHueM mapsl 11 cnenyer O1.

K) 3a kaxasiM BxoxaeHuem napsl 01 cienyer 10.

1) Ilocne yeTHOro YHcla BXOXKACHUS €IUHUI] CIEAyeT YETHOE YHUCIO HyJeH, mocie
HEYETHOT'O YMCIIa BXOXK/ICHUS €IMHUL] — HEUETHOE YHUCIIO HYJICH.

4. Onuimure cioBaMH MHOXKECTBA IEMOYEK, PACMO3HABAEMBIX KaXKIbIM U3 CJEIYIOIINX
aBTOMATOB.

5. Jl71s1 kax10r0 U3 aBTOMATOB HalIUTE BXOAHYIO IIEMOYKY UITU LIETIOYKH C MUHUMAIbHON
CYMMApHOUW JIJIMHOW, TaKKE, YTO MO/ UX JCHCTBUEM

a) KaXJ10€ BO3MOKHOE COCTOSTHUE UMEET MECTO XOTs Obl pa3,

0) KaXXJIbIii BO3MOXHBIH IEePEX0]] MPOUCXOAUT XOTS OBl pas.

6. HaiiTu pasznuyaromiyro Lenodky (eciad OHa CYIIECTBYET) AJisi CIeAYIoUIed mapbl
aBTOMATOB.

7. HaiiTu He#OCTHM)XKMMbIE COCTOSHMSI aBToMmaTa. IlocTpouTh MHUHUMAaNbHBIA aBTOMAT
SKBUBAJICHTHBIN TAHHOMY aBTOMATY.

B cnyuae BeneHus yueOHOro Impoiiecca ¢ UCHOJIb30BAHUEM 3JIEKTPOHHOTO OOYy4eHMs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, Colep)kaHue OujeTa MOKET OTJIMYaThCS OT
MIPUBEJICHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOUIUECSH

OO0mas olleHKa 3HAHWM OOyYarOIIMXCS MO AMCHUIUIMHE MpoBouTcs mno 100-6annbHoi
IIKajJe MCXOJd M3 MaKCMMyMa, IPHUBEACHHOTO B Tabnuie Hmwke. OpraHu3alMOHHO-ydeOHas
paboTa B ayAUTOpUM OIICHUBAETCS HAa OCHOBE TaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATHUH,
CBOEBPEMEHHOE M KAaue€CTBEHHOE BBINMOJHEHUE JOMAIIHUX 3a/laHUM, aKTUBHOCTH BO BpeMs
MPOBEJCHUS JEKIMOHHBIX U TMPAKTUYECKUX 3aHATUH (ydacTHe B OOCYXIEHHH TEKYIIETO U
MIPOMICHHOT'O MaTepuaa, pereHue 3aaad 1 T.11.).

8.1.Cemectp 1

Howmepa pa3znenos Bunet pabot Maxcimarbroe
KOJINYECTBO 0aJIOB
OpraHu3annoHHO-y4eOHas paboTa B ayIMTOPHH 5
BrInonHenne MHAMBUAYAIBHOIO 3aaHus | 10
1 BrinonHenne MHAMBUAYAIBHOIO 3a/1aHUsl 2 15
BolnosiHeHNe MHIMBUYAJIBHOTO 3a/1aHus 3 10
MonaynpHast KOHTpOJIbHas padoTa 10
Ok3ameH 50
OOmuii UTOT 32 CeMecTp 100

CooTBeTCTBUE 0AIIIOB OIIEHKE

Ornenka 1o nATHOAUILHOM IHIKaJe
KomuuectBo 6ammos "
s 100 ECTS | DOx3amen, nuddepeHnnpoBaHHbIN 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopotto 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIIHEHO aTTeHo
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPHUTEIHHO e 3a9TeHo
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9. MATEPUAJIbBHO-TEXHWYECKOE OBECIIEHEHUE YYEBHOI'O ITPOLIECCA

Vyebnsie 3ansaTus nposoasTcs B ['maBunom kopmyce Houl'Vy (r. Jonenk, np. ['yposa, 6).
Jlis mpoBeneHUs 3aHATHI TpeOyeTrcst ayIuTopus, oOOpYyJOBaHHAs MEJIOBOM WM MapKepHOM
JOCKOHM, MYJIbTHUMEIMUHBIA TPOEKTOP M OSKpaH, HOYTOYK, KOMIUIEKT ydeOHOH Mmebenu s
CTYACHTOB, pabouyee MeECTO IpenojaBarelsis, BbIXOA B MHTepHeT — NpOBOAHOW MWIH C
ucnonbp3oBanuem Wi-Fi.

JUis caMOCTOSITEIbHOM pabOThl HUCIOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuHnoii OMOAMOTEKH YHUBEpCUTETa MU JPYTUX DJICKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMYecKoe oOecreyeHne, MpPeACTaBICHHOE B Y4eOHO-METOJUYECKOM KaOuHeTe
['maBHOrO KOpITyCa (aya. 605).

OOyuaronyecss HMEIOT BO3MOXHOCTb  MCIIOJIB30BaTh y4eOHbIE MaTepHabl 10
JTUCITUIINHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucraHmuoHHOrO 00pazoBaHUs
OI'BOY BO «/loHI'Y». IIpn n3yueHun JUCHUIUIMHBI MOTYT IPUMEHATHCS 3JIEKTPOHHOE 00yUeHHE
U TMCTaHIIMOHHBIE 00Pa30BaTEeIbHBIC TEXHOJIOTHH.

C  wucnonp30BaHMEM  pecypcoB  MIarGoOpMbl  JAUCTAHLIMOHHOTO  0Opa30BaHUS
OCYILECTBIISICTCSI TEKYIIUH KOHTPOJb 3HAHMK OOYYalOIMXCS HAa OCHOBE TECTUPOBAHUS U
IPOBEPKU PE3YIbTaTOB CAMOCTOATEIBHOM paboThI.

10. PEKOMEHAYEMAS JIUTEPATYPA

10.1. OcHoBHas nHuTEpaTypa

1. [duckpernas maremaTuka: yudeOHoe mocobue / AWM. [I3ynmza, U.A.MouceeHko,
K.Bb.Censikos, JI.U.CensixoBa, B.A.llanoB — Jonenk: I'OY BIIO «louHY», 2017.—230c.

2. JluckperHas matemaruka. Teopust u mpakTukym: YueOHuk. — CII6.: M3marenscTBo
«Jlamby, 2022. — 476 c.

3. Kapmos, B. I'. Marematudeckas Toruka v JUCKpeTHas MaTeMaTuka : [ Y4el. mocobue
JU1sl yH-TOB 10 cnienmaibHocTH "llpuknannas matematuka'] / B. I'. Kapros, B. A. MomeHckuii.
— MuHck : Beiim. mk., 1977. — 256 c.

4. Hosukos, ®. A. JluckperHas MaTeMaTHKa Jisl IPOrPaMMHCTOB: Y4eOHUK JJIS BY30B.
3-e u3a. — CII6.: [Tutep, 2009. — 384 c.

5. Sl6nonckuii, C. B. BBenenue B AUCKPETHYIO MaTeMaTuKy : [ Yue6. mocobue Jist By30B
no criermanbHocTH "lpukinagnas marematuka'] / C. B. SI6monckuit. — 4-e uza. - M. : Beic. k.,
2003. — 384 c.

10.2. JlomonHUTENBHAS JIATEPATYPA

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

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

8. IHesenes 0. II. luckpernas maremaruka : ydeOHoe mocobue s CIIO / FO. IL
[lIeene. — Cankt-IlerepOypr : Jlanp, 2021. — 592 c.

9. TaBpmios, I'. I1. CO0pHMK 3a/1a4 IO AUCKPETHOM MaTeMaTHke: [Yueb. mocodue Juis
BY30B 110 criennanbHocTH "[lpuknagnas matemaruka'] / I'. I1. 'aBpunos, A. A. CanoxxeHko. — M.
Hayxa, 1977. - 368 c.

11. ”YH®OPMAILIMOHHBIE PECYPCBHI

1. HauunonanbHast JIEKTPOHHAasI ondbIHMoTeKA (HOB): dbenepanbpHas
rocyaapcTBeHHass mH@popMmarmonHas cucrema / MunucrepctBo Kynbryper P®; Poccuiickas
rocyaapcTBeHHas Oubianoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obparenus:
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31.03.2025). — Pexxum moctymna: cBOOOIHBIN, moanucka. HeoOxoquma ycTaHOBKa MTPOTPaMMHOTO
obecrieueHus. — TEKCT: AMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL.: https://elibrary.ru (mara oOpamenus: 31.03.2025). — Pexxum jocTyma: Jjisi aBTOPH3OB.
IIOJIb30BaTeNe. —TeKCT: 2JIEKTPOHHBIMN.

3. Hayunas snexrponnas Oubnmoreka «KubepJlenunkay»: caiit / Accoumanms
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamienus:
31.03.2025). — Pexxum goctyma: CBOOOIHBIN. — TeKCT: 3JCKTPOHHBIIA.

4. DNeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 31.03.2025). — Pexxum nocrymna: usnanus CeTeBoit
AJIEKTPOHHON OMOIMOTEKH, /Il aBTOPU30B. MOJIb30BaTeNel. — TEeKCT: 2IeKTPOHHBIH.
5. 9BC KOpaiit: snmekTpoHHas OMOIMOTEYHas cucTema: caiT. — Mocksa, 2013. —
URL: https://urait.ru/library/svobodnyy-dostup/ (mata oOpamenus: 31.03.2025). — Pexum
JIOCTYTIA: U3/IaHUs CBOOOTHOTO JIOCTYTIA, ISl aBTOPH30B. TOJIb30BaTeNel. — TeKCT: AIeKTPOHHBIN.
6. DIeKTPOHHO-0ubIuoTeuHasi cucrema Jloul'Y: caiir / ®I'BOY BO «lonl'Y». —

Jouenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 31.03.2025). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 3JEKTPOHHBIN.
7. DJIeKTpoHHbII KaTajgor Hayunoii 6ubmmoreku Jlonl'Y: pasmen caiita / Hb

Houl'Y. — Tekcr: anexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obpamienus: 31.03.2025). — Pexxum qocTyna: MOUCK CBOOOIHBIH, 2IEKTPOHHBIE IOKYMEHTHI
— s monb3oBatened JJonl'y.

8. daexTponnblii apxuB Jloul'Y: pa3gen caiita/ Hb Jlon['Y. — TekcT: 31eKTpOHHBIN
// OBC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 31.03.2025). — Pexxum
JOCTyTa: CBOOOIHBIH.

12. ITIPOI'PAMMHOE OBECIIEHEHUE

1. Windows 7 PRO (kopnoparusnas nunen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 1st BRICIINX Y4eOHBIX
3aBEJICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xXPDF (munensun GPL, Apache,
BSD a5t cBO60JHOTO MPOrpaMMHOI0 0OECTIEYEHHUS ).
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