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Pabouast mporpaMma aucumruimubl «Jluckpernas MareMaTuka» Ui 00ydaromuXxcs 1o
manpasnenuio noarotoBku 02.03.02 dyupamenranbuas uudopmarika ¥ HHGOPMALHOHHEBIE
texnosoruu (I[Ipoduns noxroroskn: Myupamenranshas uHpopmarnka U UHGOPMALMOHHEIE
TEXHOJIOTHHK), cocTaBiiena Ha ocHoBauun dejepanbHOro rocyaapcTBeHHOro 06pa3oBaTeNbHOrO
cTaHjapra Beicuiero obpasosaumst — Oaxanaspuar 1o warnpasienuio nogroroskd 02.03.02
OynnaMerTaibHas HHPOPMATHKA B HHOPMALMOHHbIE TEXHOIOMMH, YTBEPKIECHHOTO IPUKAa30M
Munncrepersa oGpasosanus n Haykn Poccuiickoit ®enepanun or 23 asrycra 2017 r. Ne 808
(c u3m. m jom.), [Topsiaka opranu3auun ¥ ocyiuecTsiaeHusi 06pa3oBaresbHON AEATENBHOCTH 10
o6pazoBaTenbHBIM [IPOrpaMMaM  BbiCIIEro obpaszoBanusi — rporpammam GakanaBpuara,
mporpaMMaM  CHELHalMTeTa, [porpaMMaM  MAarucTpatrypbl, YTBEPKIACHHOTO  MPUKa30M
MunucTepeTBa HayKH M Bbicliero obpasosanus Poccuiickoit ®enepauuu ot 06 anpess 2021 r.
Ne 245 (¢ u3M. M JIOIL), B COOTBETCTBUY C YUEOHBIM IIJIAHOM, YTBEPIKACHHBIM Y YEHBIM COBETOM
OI'BOY BO «loul'Yy» nns nabopa 2024 roma. .+ . .

Pa3pabotuuk:

npogeccop kagenpsl TEOPHH YIPYTOCTH K
BBIYHMCITUTEIBHOM MaTEMaTHKH -
M. akan. A.C. KocmonaMuanckoro,

II-p Ief. Hayk, npogeccop A.H.Ilsynnsa

Pa6ouas mporpamma omoOpeHa Ha 3acefaHWH Kadenpel TEOpUH YOPYroCTH H
BBIYMCIIMTENBHOM MaTeMaTHKy HMeHH akanemuka A.C. KocMogaMuaHckoro.

IIporoxoi ot 26.03.2024 r. Ne 10

Bpwo 3aBexyromero xadpenpoi ” - P.H. Heckopoznes

COI'JTACOBAHO:

Jlexan (akynpTeTa MATEMATHKH U
UHGOPMAMOHHBIX TEXHOJIOTHA
28.03.2024 r.

H.A. MouceeHko

Y4eOHO-MeTOauYECKass KOMUCCHS (QaKyIbTeTa MaTeMaTnKK H THGOPMAITHOHHBIX TEXHOJIOTHH.
I[Iporoxon ot 27.03.2024 1. Ne 3. ‘ S )

[Tpencenarens ' ; JI. K. CensixoBa
PyKoBOUTENb OCHOBHOM PO ecCHOHATBHOMN

o6pa30oBaTeIbHON IIPOrPaMMEL,

JO-p TEXH. HAyK, AOW. @ J1.B. IlleBuoB
26.03.2024 1. ' : _
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3Yy4YE€HUE TaHHOM:

0a30Basi MOATrOTOBKA 10 MaTeMaTHKe B 00BbEME POrpaMMBbl CpeIHEH IIKOJIBI;

JUCLUIUIMHBL TNporpamMmbl OakanaBpuata: MaremaTuueckuil aHanu3, Auredpa u
reoMeTpHsl, APXUTEKTYPA BBIYUCIUTEIBHBIX CUCTEM.

1.2.  JlucuumuiuHbl, KypcoBble pabOThl U NPAKTUKHU, JUISI KOTOPBIX OCBOEHHE IAHHOM
JUCLIUTUTMHBI HE00XO0AUMO KaK MpeIIeCTBYOIEE!

MaremaTrnueckas Jioruka, Teopust BeposITHOCTEH U MaTeMaTudeckas CTaTUCTHKaA, Teopus
aBTOMATOB U ()OPMAJIBHBIX S3BIKOB.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas XxapaKTepPUCTHKA

HaumeHnoBaHue moka3aTens 3HaueHHE MOKa3aTes

HasBanue oO6pazoBaTenbHON IpOrpaMMBbl 02.03.02 dynnamenTagbHas HHPOPMATHKA U
uHdopMmarronnsie Texuonoruu (IIpodpuin
noAroToBku: OyHAaMeHTaIbHAs
nH(popMaTrka U HHPOPMAITMOHHBIC

TEXHOJIOTHH)
[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.5.10. /IuckpeTHas MaTemMaTHKa
y4€OHBIM TIJIAHOM
Yacth 00pa3oBaTeNnbHOM MPOrpaMMBbl bazoBas yacth
KonuuectBo 3a4eTHBIX €quHUL / BCETO 4acoB 71252

2.2.  PacmpeneneHue 4acoB IO MeprojaM o0ydeHus

a OO111ee KOJIMYECTBO YacOB
) 5 -
Popva & | 8 | nexum- | naGopa- | mpaktm- | S ocTOd dopma
o0y4eHHSI 2 | 2 TEJBHOM BCETO
8 | OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
paboThI
Ounast 1 1 34 34 40 108 .
3a4eT
OuHas 1 2 34 34 76 144 .
3a4eT
OuHas, Bcero 68 68 116 252

3. HEJN JUCHUTIJIMHBI

OcBoeHne OyAylmMMHU CIEUUAINCTAMHU TEOPETUUECKUX U TPHUKIATHBIX OCHOB TEOPUHU
MHO’KECTB, KOMOMHATOPUKHU, TEOpUU OyieBbIX (QyHKUUN, Teopuu rpadoB, TEOPUH KOHEUHBIX
aBTOMAaTOB, TO €CTh psJia pa3lesioB MaTeMaTHKH, KOTOpble HauOojiee WMHTEHCHUBHO Hayallu
pa3BuBaTbcs B cepeuHe XX BeKa B CBA3HM C HAYYHO-TEXHHYECKUM IPOTPECCOM, C BHEPEHHUEM
YIPaBJIAIONMX CHCTEM, C OYpHBIM pa3BUTHEM BBIYHCIUTEIBHONH TexHUKH. OBianeHue
COBPEMEHHBIM MaTeMaTHYECKHM almapaToM /i JalbHEHIIEero MCIOJb30BaHHUS B HayKe U
OPUIOKEHUAX; (OPMHPOBAHUE Yy CTYJIEHTOB HAy4YHOTO IMOJAXOJa K H3YYEHUI0 OOBEKTOB
npodeccuoHanbHOM  NeATeNnbHOCTH. JlMCKpeTHass MaTeMmaThka SIBISIETCS HE  TOJIBKO
GyHaaMEHTOM KHOEpPHETMKH, HO U BaXHBIM 3BEHOM [MPHUKJIAIHOTO MaTEMaTHYECKOro
o0pa3oBaHMs, MO3TOMY BaKHEWIIAas Ledb JUCHUIUIMHBI — OO0y4eHHE MeToJaM OIHCAHHS U
KOHCTPYKTUBHOTO aHAJIM3a MPOOJEMHBIX CUTYyallUil, KOTOpblE HE MOAJAIOTCS H3YYEHHUIO C
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MOMOIIBIO TPAJAUIIMOHHBIX CPEJICTB KJIACCHYECKOW MaTeMaTHKH, METoJaM (HOpMaM30BaHHOTO
OINMCAHUS CUCTEM, IIPOLIECCOB, SIBJICHUM.

4. KOMITETEHITNM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUI KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX NH/IMKATOPDBI
N INTAHUPYEMBIE PE3VIIbTATBI ObYUYEHU A

4.1. KomnereHuuu

OIIK-1. Cnocoben mnpuMeHATh (pyHIAMEHTalIbHbIE 3HAHUS, IOJYyYCHHbIE B OOJIACTH
MaTeMaTHYeCKUX M (WIM) €CTECTBEHHBIX HayK, M MCIIOJIb30BaThb HUX B HPOQecCHOHATbHON
JESTEIIbBHOCTH

4.2. VuaukaTtopbl KOMIIETCHIIUHA

OIIK-1.1. IIpumeHsieT KJIacCHUYECKUE U COBPEMEHHBIE MAaTEMaTH4YECKHE METOIbl JUIs
pelIeHusl 3aJad, CBS3aHHbBIX C KOMOMHATOPHBIMH OOBEKTaMu, OyJeBbIMH (DYHKIUSAMH,
KOHCTPYMPOBAaHUEM KOHEUHBIX PACIIO3HABATENIEH.

4.3. PesynbTarsl 00ydeHUs

OIIK-1.1.1. 3naer ompenencHUs U YTBEPKACHMS, METOJbl PELICHUs 3ajad, MPUEMBI
JI0Ka3aTelbCTBA YTBEPKACHUHN, IPUMEHsIEMbIE IS peIIeHUs 3a/1a4 KOMOMHATOPUKH.

OIIK-1.1.2. YMmeeT BBHIOMpPATh M HCIIOJIB30BaTh HEOOXOAUMBIE CITOCOOBI 3a/1aHUs OYIEBBIX
(GyHKLUUH, BBINOJNHATH IpeoOpa3oBaHus OyneBbIX (opMys, pewmarh 3aadyd MUHUMH3ALUU
OyneBbIX (QYHKIHH.

OIIK-1.1.3. ApryMeHTHpPOBaHHO BBIOMpPAET CIIOCO0 3aJaHUS KOHEYHOTO paclo3HaBaTels,
OCO3HAHHO MPUMEHSIET AJITOPUTM IIOJYyYEHHUS KOHEUHOrO IIpOLIECccOopa, YMEET OIpEleisTh
SKBUBAJCHTHBIE M HEAOCTHKUMBIE COCTOSHMS, 3HAeT W IPUMEHSET METOJ IOCTPOCHHUs
MUHUMAaJIBHOT'O PACIIO3HABATES.

o. I[TPOI'PAMMA JJUCHHUITJINMHBI

HasBanne TeMbl Kpatkoe conepxanue TeMbl (BOIPOCH TEMbI)

Paznen 1. Teopus MHOXeCTB
1 KOMOMHATOpUKa

OnpeneneHne MHOXKECTBA, J3JEMEHT MHOXecTBa. MeTroabl
pelIeHHs] TPUKIAIHBIX 3a7a4, KOTOpPbIE MPEayCMaTPUBAIOT
BBINIOJIHEHUE OIEpallvii HaJ MHOXKECTBAMH MU HAJ JJEMEHTaMH
MHOKECTBA; MCIOJIb30BaHME JauarpaMm BenHa win Kpyros
Diiniepa; TOHATUA BKIIOUYEHHS MHOXECTB, IOJAMHOKECTBA.
PaBencTBO MHOJKECTB, OCHOBHBIE YHCJIOBBIE MHOKECTBA,
omepalMy Hajx MHOxecTBaMu. CBoiicTBa omepauuii Haja
MHOecTBaMH. [[pyHIMIT TBOMICTBEHHOCTH.

MHoxecTBa U ONepalu Hajl
Humu. CBOWCTBa omepanuii
HaJl MHOKECTBAMHU.

MoIHOCTh MHO>KECTB, | MOIITHOCTh KOHEYHBIX M OECKOHEYHBIX MHOXKECTB, CpaBHEHHE

CpPaBHEHUE MOILIHOCTEM. MOIITHOCTEH, CYeTHBIE MHOKECTBA, CYETHOCTh MHOKECTBA
HaTypaJibHbIX, PAllMOHAIIbHBIX, LIENbIX 4Hcel. KOHTHHyallbHbIE
MHO>KECTBA.

HexaproBo  mpousBeneHue. | OnpeneneHne aekapToBa mpousBeneHus. OTHOIIEHUE, CIIOCOOBI

OTHomIenwue, CBOMCTBA | 3aJJaHUs OTHOIIECHUM, CBOMCTBA OTHOIIECHHH, 00JaCTh 3HAYEHUS

OTHOIIICHHUH. U 00IacTh OMpeseNieHUs] OTHOIICHH; aKCHOMBI TOpSIKA IS

ONpEeAeeHUsT CBOMCTB OTHOUIEHWW; BBIICHEHHE CBOWCTB
Pa3TUYHBIX TUTIOB OMHAPHBIX OTHOLICHHM.

CHeI_[I/IaJ'II)HI)Ie KJ1aCChI CHeHI/IaJ'IBHI)Ie KJIaCChI 6I/IHapHLIX OTHOIIICHWI: OTHOIIICHUE
6I/IHapHLIX OTHOIIICHUH. OKBHUBAJICHTHOCTH, TIIOpAJKa, CTPOTOro IIOPAJKa, JIMHENHOTO
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MOPSAJIKA, CTPOTOT'0 JIMHEHHOTO MOPsIJIKA.

Onepannn Haxa | Komnosunust otHomeHwii, oOpamienne oTHomieHuil. CBoiicTBa
OTHOILIEHUSIMU. CRoiicTBa | omepalliii HaJi OTHOIICHHUSIMH.

onepauui HaJl

OTHOUICHUSIMH.

Kiacesl  sxBHBaneHTHOCTH. | Kiaccsl SKBUBAJICHTHOCTH. CaoiicTBa KJIACCOB
DaKTOp-MHOKECTBO. 9KBUBaJIEHTHOCTH. OTHOLICHHE SKBUBAJICHTHOCTU U pa3OMEHUeE.
OyHKIMOHAIbHBIE OyHkiuoHanbHble  oTHOIIEHUS. CBoiTBa  (PyHKIIMOHAIBHIX
OTHOUICHHS. OTHOIICHHH.

ITpaBuita CYMMBI u | IIpaBuia cymmel u npousBeneHus. OnpenesneHne pa3MeleHus,

npousBenenus. CoenuHeHus
0e3 MOBTOPECHUI

MEPECTAaHOBKM M COYETaHUsi 0e3 IMOBTOPEHUM, PEKyppEHTHBIE
COOTHOIIIEHUS [UJIsi coYeTaHUM U pa3MmemieHuid. CBolcTBa
coeanHenuii 6e3 nosropennii. Tpeyronpuuk [lackais.

CoenuHenus c | Pa3menienusi, mepecTaHOBKM M COYETaHUS C IOBTOPEHUSIMH.
[IOBTOPEHUSIMHU CBolicTBa COEJUHEHHH C TOBTOPEHUSIMHU.
bunom Herotona, | bunom Herotona, nonnnomunansHas gopmyna. CrieactBus.

MOJIMHOMHHAJIbHAS opMyTia

PazMemenue no sueiikam

Pa3memnienne ognHakoBBIX OOBEKTOB MO sueiikam, PasmerneHue
Pa3IUYHBIX 00BEKTOB 1O STYCHKAM.

@opmyna  BrmodeHHH U | Dopmyna BKIOYEHUH U UCKIOYeHUH. ClaencTBus.
VCKIIFOYECHUU

JIunelinple  pekyppeHTHbIE | JIMHEHBIE PEKYPPEHTHBIE COOTHOLIECHHS BTOPOIO IOPSAIKA.
COOTHOILIEHUS BTOpOro | Meron peleHuss JIMHEHHBIX PEKYPPEHTHBIX COOTHOLICHWH
IIOpsIIKa BTOPOTO MOPSIAKA

JIuneiinble  pexkyppeHTHbIE | JIMHEWHbBIE PEKYPPEHTHBIE COOTHOLUEHHUS BBICIIUX IOPSAIKOB.
COOTHOILICHUS BBICHIMX | MeTON pelieHns JMHEHHBIX PEKYPPEHTHBIX COOTHOLICHUH
HOPSIIKOB BBICIIMX MOPSAKOB.

[TpousBoasne pyHKINN.

[IpousBonsaume ¢ynkuuu. [IpousBonsdumme QyHKUMM IS
coyetaHuil u pasmeunieHuil. IlpomsBopsimas QyHKIUS IS
10CJIe10BAaTENbHOCTH yncesl PuboHayun.

Paznen 2. byneBs! GyHKIHU.

Omnpenenenue OyneBbIX
GyHKLIUH.

Bbynessl nepemennsie U pyHkuu. CyliecTBeHHbIE U (UKTUBHBIE
nepeMeHHble. CriocoObl 3a1aHusl OyaeBbIX (PYHKIHIA.

bynesa anrebpa

OCHOBHBIE TOX/IECTBA BO MHOXECTBE OYJIEBBIX (PYHKIINH.

IIprHIMIT JBOMCTBEHHOCTH

[Tpunnun npoicTBeHHOCTU. PaznoxkeHue OyneBbIX (PYHKIUN MO
TIEPEMEHHBIM.

CJIH® u CKH®

CAH® Oynesoit pynkuun. CKH® OyneBoit pyHKINH.

[TonHoTa cucTeMbl OyneBBIX
(GyHKLUH.

Teopema 0 OAHOTE CUCTEMBI OYIEBBIX (DYHKITHIA.

Knacc nuneiHbIX QyHKIMMA

ITonmmaom JKerankuna. Teopema JKerankuna.

3aMKHYTOCTb CHUCTEMBI
OyneBbIX (DYHKIHH.

3aMKHYTbIE KJ1acchl OyJIeBbIX (PYHKIUH.

DyHKIMOHATIbHAS MOJIHOTA

JleMMBbl O HEMOHOTOHHOW (YHKIMH, O HECAMOJBOMCTBEHHOI
(GYHKIIMHU, O HETUHEWHOW QYHKIIUU

Kpurepuii momHOTHI CUCTEMBI
OyneBbIX (YyHKIMN

Kpurepuii monHOTH ccTeMbl OyJIeBbIX (DYHKIINH.

MuHnMu3anys OyneBbIX | MUHMMaNbHBIE W KpaTyaillliie IU3bIOHKTHBHBIE HOPMAaJIbHBIE
byHKIMI ¢opmbl. CokpallieHble IU3bIOHKTHBHBIE HOpMaJIbHbIE ()OPMBI.
Tynukossie JJHD HenpuBonumbie (TYHNHKOBBIE) IU3BIOHKTHBHBIE HOPMaJbHbIE

¢bopMbl MeTonpl MOCTPOEHHS] HENPUBOAMMBIX (TYMHKOBBIX)
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JM3BIOHKTUBHBIX HOPMAJIBHBIX (OopM

Paznen 3. Ipadper w
KOHEYHBIE aBTOMAThI

Onpenenenue rpagos
rpadsl.

I'padsl, cioco6s! onpenenenus. MapuipyTsl B rpadax, CBs3HbIC

Bunsl rpados DiinepoBsl rpadel. ['amunbToHOBBI Tpadsl. [Tnanapasie rpadsl,
HEO0OXOIMMBIC U JJOCTATOYHBIC YCIOBHSI INIAHAPHOCTH.

MeTtpuka B rpadax

MeTtpuka B rpadax, paguyc u iuaMerp rpada.

[epeBrps, cBOMCTBA IepeBbeB | JlepeBbs, CBOMCTBA JI€PEBBLEB.

TeopeMa O JACPeBe).

Teopema Komu (ocHOBHas

Onpenenenue KOHEYHBIX | AndaBur, cioBa, andaButHele oTOOpaxkeHus. CrocoObl
aBTOMATOB OIpe/IeTICHUS] KOHEUHBIX aBTOMATOB.

OKBHUBAJICHTHOCTD DOKBHUBAJICHTHbIE COCTOSHMSI M OKBHBAJCHTHBIE aBTOMATHI.
COCTOSTHHH HenocTrKnMble COCTOSTHHSL.

MunuMu3anuss ~ KOHEYHBIX | MeTo bl MUHMMHU3aUN KOHEYHBIX aBTOMATOB.

aBTOMATOB.

HenerepmunupoBanHbie HenerepmunupoBannbie aBromathl. (CrocoObl CBEOEHHS K
aBTOMATBI JETEPMHUHAPOBAaHHBIM KOHECYHBIM aBTOMATaM.

ABTOMaTBEl ¢ MarasuHHOM | ABTOMAaTHI C Mara3uHHON NaMSThIO. MeTtoabl IIOCTPOCHH.

IaMATBIO.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1. dopma obydyenus — ouHas, Kypc — 1, cemectp — 1

HanmenoBauwus pPasaciioB U TCM

KomnyectBo yacos

Jlexu. | JIa6op. | [Ipakt. | CPC+K | Bcero
Paznen 1. Teopust MHOKECTB 1 KOMOMHATOpPHKA 28 28 — 28 84
MHosxecTBa u onepauuu Haj HUMHU. CBOHCTBa oneparuil 5 2 - 2 6
HaJl MHOXECTBaMH.
MoIIHOCTh MHOXKECTB, CPABHEHNE MOIIIHOCTEH. 2 2 — 2 6
JexapToBo nmpousBeneHue. OTHOIIEHUE, CBOWCTBA 5 5 - 5 5
OTHOIIECHHH.
CrienvasbHble KJIacChl OMHAPHBIX OTHOILIEHUH. 2 2 — 2 6
Onepanuu Haja oTHomeHUsIMU. CBoicTBa oneparuii Haj 5 2 — 2 5
OTHOTICHHSIMH.
Knaccel sxBuBaneHTHOCTH. PaKTOP-MHOXKECTBO. 5 5 - 5 6
QDyHKIIMOHATBHBIE OTHOIICHHSL.
[TpaBuna cymmsel u pousBeneHus. CoennHeHus 6e3 5 5 - 5 6
OBTOPEHUH
CoenvHEHNs ¢ TOBTOPEHUSIMU 2 2 — 2 6
bunom HeroToHa, monimHOMUHaNbHas GpopMyina 2 2 — 2 6
Pa3menenue no syeiikam 2 2 — 2 6
Dopmysa BKIOYEHUH U UCKITIOYEHUH 2 2 — 2 6
JInHeliHbIE peKyppPEHTHBIE COOTHOILEHUS BTOPOTO 5 2 - 2 6
nopsijika
JIuneliHbIe peKyppEHTHBIE COOTHOLIEHUS BBICIINX 5 2 -
HOPSIIKOB
[TpousBoasmniye pyHKIMN. 2 2 —
Paznen 2. bByneBsl hyHKIHH. 6 6 — 12 24
Onpenenenue O6yneBbIX GYHKIUH. 2 2 — 4 8




bynesa anre6pa

o

ITprHIIMIT BOMCTBEHHOCTH

HNTOI'O 3A CEMECTP

34

34

40

108

6.2. ®opma oOyueHus — ouHas, Kypc — 1, cemectp — 2

HanmenoBanmus pasaciioB U TEM

KonnuectBo yacos

Jleki.

JlabGop.

[Ipakr.

CPC+K

Bcero

Paznen 2. byneBsl GyHKIHU.

16

32

D
SN

CAH® u CKH®

[TonHOTa cucTeMbI OyIeBBIX (PYHKITHIA.

Knacc nuneitHbIx QyHKImi

3aMKHYTOCTb CUCTEMBI OYyJIeBbIX (QYHKIUH.

DyHKIMOHAIbHAS IIOJIHOTA

Kpurepuii moJIHOTHI cuCTeMbl OYyJIEBBIX (PYHKITUN

Munnmusanus OyneBbIX GyHKINN

Tynukoseie JIHO

NINNINININININ

00|00 |CO| 00|00 |00 | 00|00

Paznen 3. I'padbl 1 KOHEUHBIE aBTOMATHI

[EEN
o0)

[}
o

Omnpenenenne rpagos

Bunbl rpados

Mertpuka B rpadax

JlepeBbsi, CBOIICTBA JIEPEBHEB

OrnpeziesieHre KOHEYHBIX AaBTOMATOB

OKBUBaJICHTHOCTb COCTOSIHHI

MunuMM3aIys KOHEYHBIX aBTOMATOB.

HenerepmuHupoBaHHBIE aBTOMATHI

0000|0000 | 00|00 |00|00

ABTOMATEI C Mara3vuHHON NaMITEHIO

NININININININININ

[EEN
[op}

NTOI'O 3A CEMECTP

w = =
RIN(N[NNNN[NN[N| 5 |NNNNN NN N &

w
S

~ |- B
I R R e R e R R AN I R R R R R R

144

NTOI'O ITO KOMITIOHEHTY OIIOII

68

68

116

252

7. OLIEHOYHBLIE MATEPUAJIBI (CPEACTBA) JUIA TEKYIIEI'O KOHTPOJIA

YCHEBAEMOCTH, ITIPOMEXYTOYHOM ATTECTALIMA

7.1.  KoHTpoJsbHBIE BOIIPOCHI
Pasznen 1.

1 Onpenenenne MHOXecTBa. Onepalinu HaJl MHOXKECTBAMH.
2 CuMmMmeTpudeckas pa3HOCTh MHOKeCTBa. CBOMCTBa CHMMETPUYECKOIN pa3HOCTH.
3 Teopema o cBoiicTBax onepanuil 00beTUHEHUS U ITepPeCceUeHUs.
4 PaBeHCTBO MHOecCTB. BkitoueHue, cTporoe BKIIOUYEHHUE.
5 Ipunuun neoiicrBeHHocTH. [IpMeHeHNe MpUHIIHIIA ABOHCTBEHHOCTH K

BKIIIOYCHUIO.

6 TeopeMa 0 HCKOTOPBIX CIICHUAJIBHBIX TOXIACCTBAX anrerH MHOKECTB.

7 DKBHMBAJIEHTHOCTb Ipe/IokeHHH. Teopema 00 SKBUBaJIEHTHOCTH HEKOTOPBIX

YTBEPKICHUM.

8 MourHOCTh MHOKECTBA. 3a1a4a O paBHOMOIIIHOCTH HEKOTOPBIX CYETHBIX MHOYKECTB.
9 MouHoCcTh OECKOHEUHBIX MHOXKECTB. [Ipumep.

10 Teopema 0 cpaBHEHHH MOIITHOCTEH.

11 OrHomeHus, aAekapToBo mpousBeaeHue. O6pa3 u mpoodpas snementa. O61acTh

OMpeaACIICHNUA U MHOXCECTBO 3HAYCHUU OTHOIIICHMSI.

12 OrHOLIEHNE SKBUBAJIEHTHOCTH.

13 Omepanuu Ha oTHOIIEHUAMHU. CBOICTBA OTIEpaInid.




14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

CrocoOs! 3amaHus OTHOILIEHUH.

Kiaccel sxBuBasieHTHOCTU. CBOMCTBA.

OTHoueHus nopsKa u crpororo nopsaka. [Ipumep.

OyHKIUOHATBHBIE OTHOIICHHUS.

IIpaBuno cymmsl u npousseneHus. [Ipumep.

[TepecTanoBku 6e3 MOBTOPEHUIA.

Pazmemenus uz N o K 6e3 nmoBropennii. CBoiicTBa. PEkyppeHTHOE COOTHOIICHHE.
Coueranus u3z N o K 6e3 nmoBropenuii. CBolicTBa. PEeKyppeHTHOE COOTHOIIICHHE.
bunom HeroTona.

[TonmunomuansHas hopmyia.

Pa3menienus ¢ nOBTOpEHUSMH.

CoueraHus ¢ HIOBTOPEHUSIMU. PEKYyppEHTHOE COOTHOILIEHUE.

IlepecTaHOBKHM C TIOBTOPEHUSIMU.

®dopmya BKIIOUCHUN U UCKIIIOUeHUH. Cle1cTBUs.

Pa3menenue no syeiikamMm OJMHAKOBBIX OOBEKTOB.

Pazmerenue no siaeiikamM pa3IngHbIX 00BEKTOB.

PexyppenTHsbie nocienoBarenbHocTu. [Ipumep.

[TocnenoBarenbHOCTh uncen GuboHayuu.

PexyppenTHbie cooTHoweHus. [Ipumep.

/IBe 1€MMBI O PEIICHUAX JIMHEWHBIX PEKYPPEHTHBIX COOTHOIIEHHUI BTOPOTO NOPsIKa.
[IpaBuno penieHus: TMHEHHBIX PEKYPPEHTHBIX COOTHOLIEHUH BTOPOIO MOPSAKA.
Pemienne nuHENHBIX PEKYPPEHTHBIX COOTHOIIEHUH BBICIIUX ITOPSAIKOB.
[TpousBoasmue pynkuuu. [Ipumep.

[TpousBomsnme GyHKINUU IJIS1 COUCTAHHMA.

[TpousBoasmyie GyHKINU A pa3MEIICHUN.

[TpousBomsias GyHKIMS Ui IOCIE0BATENBHOCTH yncesn Pubonayun.

Pasznen 3.

1.

OcHoBHble oHATUA Teopuu rpados. [Jononnenue rpada. [lonusie rpadsl. Yucno

pebep nmomHoro rpada. [pumep.

BOoNoGRWN

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Marpuub! CMEXHOCTH U MHIUMAECHTHOCTH.

N3omopdHbIe rpadsi.

OpnHoponusle rpadsl. Uncno pedep ogHopoaHoro rpada. Ipumep.

JIBe Teopemsbl 0 cTeneHsx BepuuH rpada. CiaeacTpue.

[Tnanapusie rpadsl. Teopema Kopaana. 3agada o Tpex goMax M TPeX KOJIOANAX.
[Tnanapnsie rpadsl. Kputepuii nianapHocTH.

Heo6xonuMeble ycioBuUs MIIaHAPHOCTH.

Cas3Hble rpadsl. J[Be TeopeMbl 0 KOMIIOHEHTaX CBA3HOCTH.

Oiinepossl rpadel. Teopema 06 3iinepoBocTH rpados.

OiinepoBo nokpeitre. Teopema 00 sitiepoBoM nokpbITHH. ClleICTBHE.
PaccrosiHue mexxy BepimmHamu rpaga. Metpuka B rpagax.

Kparuaiimme uenu, neHTp rpaga, tuamerp rpada.

["aMUIbTOHOBBI TpadBbl.

HepeBo. /IBe TeopeMbl 0 CTPYKTYpE AepeBa.

JIBe Teopembl 0 peoOpa30BaHUAX CBSA3HBIX Ipados.

JIBe Teopembl 0 UKIIOMaTHYecKoM uucie rpada. CneacTaus.

OcHoBHast TeopeMa 0 JEPEBE.

Teopema Kann.

Koneunsie pacnioznaBatenu. CriocoObl 3a1aHUsI KOHEYHBIX PACIO3HABATEIIEH.
ANTOpPUTM MOJTy4EHUsI KOHEUHOTO MPOIleccopa.

DOKBHUBAJICHTHBIE COCTOSIHUS. AJITOPUTM TTOMCKA SKBUBAJICHTHBIX COCTOSHHIA.
Metox pa3bueHuil morcka YKBUBATEHTHBIX COCTOSIHUM.
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24. Kputepuit 5KBUBaJICHTHOCTHA COCTOSTHHH.

25. HenmocTmwKuMbIe COCTOSIHUS. AJITOPUTM TIOUCKA HEAOCTUKIUMBIX COCTOSTHUN.

26. MuHHMasbHBIC aBTOMATHL. TeopeMa 0 MUHUMAJIEHOM aBTOMATE.

27. TlpuBeneHHbIC aBTOMATHI.

28. HepmerepMuHUpOBaHHBIC KOHEYHBIC aBTOMAThl. CBEICHUE K IETCPMUHUPOBAHHBIM
KOHCYHBIM aBTOMAaTam.

29. ABTOMATBI C Mara3uHHOM MaMsAThI0. CIIOCOOBI 3aJaHUS.

7.2.  Ilpumep BapuaHTa MHUCbMEHHOMN paObOTHI (THUIIBI 3a/1a4)

KonTponbHas pabdora 1

1. dopmyna BKIOYEHUH U UCKIOUeHHA. ClieICTBHS.

2. Merox pa30ueHMiA MONCKA SKBUBAJICHTHBIX COCTOSIHUM.

3. Coueranusi c MOBTOPEHUSMU. PeKyppeHTHOE COOTHOIIEHHE Ui COYETaHUW C
MTOBTOPCHHSIMH.

4. Ilycte o0a OoTHOLIEHUS P U O — Pe(IEKCUBHBI; CUMMETPUYHBI, TPAaH3UTUBHBIL.

Byner iu P \ O — pedIeKCUBHBIM; CUMMETPUYHBIM; TPAH3UTHBHBIM ? OTBET 0G0CHOBAT.

5. Ckonbkumu criocobamu 6 4eIoBeK MOTYT BbIOpaTh U3 6 map nepyaTok Mo IpaBoy U
JIeBOM TaK, YTOObI HU OJIMH HE MOJIY4rI apbl?

Temarnka KOHTPOJIBHBIX paloT:

— OIIepal Hal MHOXCECTBAMHU, JCKApPTOBO MMPOU3BCACHUC MHOKCCTB, OTHOLICHUA

— OCHOBHBIC IIpaBHJIa KOMOWHATOPUKH, (POPMYJIIBI TIOACYEeTa KOMOMHATOPHBIX 00BEKTOA,

— npeoOpazoBaHue OyNeBbIX HOpPMYIT,;

— KOHCTPYMPOBAaHHE KOHEYHBIX PaclO3HaBaTEeNeH.

KonrponbsHast paboTa 1m0 TpOBEpKE TEOPETHUYECKUX 3HAHMKH — IO BCEM TEeMaM, C
UCIIOJIb30BAHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIPOCOB.

7.3. VnauBunayanbHbIE 3a/1aHUS.

Obpas3zysl unousudyanrbhsix 3a0anuti (MU3)

NunuBuayansHoe 3ananue 1. [Ipeanaraercs BHIIOTHUTH MSATh PUMEPOB.

- B mpuMepe | TpedyeTcst MpoBEepHTh, BEPHBI JIM yKa3aHHBIC PABCHCTBA;

- B IpuMepe 2 TpeOyeTcst MaKCHMAJIbHO YIIPOCTUTh YKa3aHHOE BBIpayKEHHE;

- B mpuMepe 3 TpedyeTcs ToKa3aTh yKa3aHHOE PaBEHCTBO JIBYX MHOXKECTB;

- B mpuMepe 4 TpeOyeTcs BHIIOIHUTD YKa3aHHOE 33JJaHHE;

- B puMepe 5 jaeTcs yHuBepcanbHoe MHOXkecTBO X , ero pasouenns M u otHowreHue
O na X . TpeGyercs:

a) BBISICHUTBH CBOMCTBA OTHOIIEHHS O,

0) TOCTPOMTH DKBHBAJIEHTHOCTh [ MO JaHHOMY pa30OHMEHHIO M ; IIOCTPOUTH

komnosuuun P ©°O0 u O © O ¥ BBISACHUTL UX CBOWCTBA,
B) JOMOJHUTE, O 0 SKBUBAJIEHTHOCTH 7 Ha X

I') HOCTPOUTH pa3dueHue X' 1o sxBuBanentHocTH T |
1) JOHmONHHT, O 10 TOJNHOrO JIMHEHHOro mopsaaka (P Ha X u IIOCTPOUTH

YIOpSA0YMBaHIE MHOXKECTBA X, COOTBETCTBYIOIEE OTHOIIECHUIO ()
€) IOCTPOUTh Komnosuuuu PO 7T u O © () ¢ noMompko rpadoB U MaTpuIL.

Bapuanr 1

1. A\(A\B)=AnB; (AUB)nA=ANB,



10

2. (ﬂu B)u((AuC)u BUC).
3.(A&>< Bl)m(A2 X Bz)z(AlmAz)x(BlmBz).
4. Ha R, =R \ {O} OnpeseNeHO OTHOILIEHHE o, paBEHCTBOM

= {(X, y) S R02 | X- y > O} Hoka3arb, 4ro 0 SBJISAETCA DKBUBAJIEHTHOCTHIO HA Ro )

onperenuts R, / p.
5. X ={1,2,3,4,5,6), M ={{1,2},{34,5},{6}},

={(31), (42)}.

Bapuanr 2

1. An(B\A)=@, (AUB)\C =(A\C)U(B\C).

(AU
Alawp)n(aug)]oc)n{(aup)n(auB]uc)-

m(ﬂu(BmC)).
3. (AxB)\(AxB,)=[(A\A)xB,]U[ Ax(B,\B)].
4. Ha Q UMeEM OTHOLICHUE o, 3aZlaHHOE paBEHCTBOM

= {(X, y) € Q2 | X-ye Z } JlokazaTb, 4TO () SBIAETCS SKBUBAJIEHTHOCTBIO HaQ ,

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

{31, 5D}

WNuauBuyanbHOE 3a1aHKE 2.

1) Banate ¢pynkuuu f u g TabaraHO.

2) Ioctpouts GyHKIMIO, ABOMCTBEHHYIO K f 11 Q.

3) Uzo6pasuts ¢yukuuu fu g B Buge CJJH® u CKHO.

4) OnpenenuTh, K KaKMM M3 3aMKHYTBIX KiaccoB Tg, T, S, M, L npunammexar

¢ynkuuu f u g.
5) Ecnu ¢ynkuus f HecamoaBOICTBEHHAs, TO TOCTPONTE M3 HEe KOHCTAHTY, €CIIM 3Ta

(GyHKIMS HEMOHOTOHHas, TO TocTpoiire u3 Hee X, a ecnu Qynkuus f Henuveiinas, TO

noctpoiite u3 He€ X, *X, , wn X * X, . (Caenaiite T0 e camoe ¢ GyHKImeH g.)

6) [Tonna nu cucrema pyukuuit {f;g}?
Bapuanm Nel

f =0 %) V(X X);

g =% = (X +X-%).
Bapuanm Ne2
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f=(xVvX)—>(X+X);

g=%T (% %)

NunuBunyanpHOE 3a1anne 3. KOHeUHbIE aBTOMATHI.

1. Jlns 3amaHHOrO aBTOMATa HAWIUTE:

a) CaMyI0 KOPOTKYIO IIETI0YKY, JOIMYCKAaeMyI aBTOMAaTOM;

0) Tpu OpyTHe NENOYKH, JOMYCKAeMBIX 3TUM aBTOMATOM;

B) TPH IETIOYKH, KOTOPBIC OTBEPTAIOTCS ITHM aBTOMATOM.

2. TloctpoiiTe KOHEUHBIN aBTOMAT ¢ BXOMHBIM andasutom {0, 1}, KOTOpHI JOMycCKaeT
B TOYHOCTH CJIEAYIOIIEEe MHOXKECTBO IIETIOYCK:

a) Bce Bxo/HbIE LIEMTOYKH.

0) Hu ogHO BXOJHOM HIETIOYKH.

B) Bxoanyro nenouky 101.

r) /IBe Bxoansie nermouku: 01, 0100.

1) Bce BxonHbIe 11enouku, KoH4aronmecs Ha 1 u Haunnatomuecs ¢ 0.

¢) Bce nienouku, He coneprkaiiyue HA OJHOM €TUHUIIBI.

k) Bce mienoukw, comepikaniie B TOYHOCTH TPU SIUHUIIBL.

3) Bce nenouku, B KOTOPBIX MEPE U MOCe KaXa0W eTuHUIBI cToUT 0.

n) Ilycryro nenouxy u 011.

K) Bce Bxo/iHbIE LIETTOYKH, KpOME MyCTON U 1ernodku 11.

1) Ilermouku, y KOTOPBIX SIUHUIIBI U HYJIH YePeTyIOTCS.

3. IlocTpoliTe KOHEUHBIC PACITO3HABATENIN JIJISl OITMCAHHBIX HUYKE MHOXKECTB IIETIOYCK U3
HyJIeW W eAWHUIl. 3aTeM NPEeBpATHTE KaXKIbId paclo3HaBaTelb B MPOIECCOP C KOHIEBHIM
MapkepoMm. Haxonen caemaiiTe Tak, 4YTOOBI TpoOIECCOpP OOHApPYKUBal AOMYCTUMOCTh H
HEJIOMYCTUMOCTb I[EMTOYEK KaK MOXKHO CKOpEe.

a) Uucno equHuI] 4eTHOE, a YUCIIO HyJIeH — HeUeTHOe.

0) Mex 1y BXOKICHUSIMHU €IMHUI] YETHOE YHCIIO HYJIEH.

B) Uucno BxoxaeHuit mapel 00 HeUeTHOE, TPUYEM JOMYCKAIOTCS HATOXKEHHS Hap JpyT Ha

Apyra.
r) Yucno BxoxaeHuit napsl 00 yeTHOe, IpUYeM He JIOIYCKAIOTCs HAIOXKEHUS Map JIpyr Ha

Apyra.

1) Kaxxapiii TpeTuil CUMBOI — €TUHUIIA.

e) Mmeercs, o kpaifHeit Mepe, 0/1Ha eTMHULIA

k) 3a Kax/1bIM BXoxaeHueM napsl 11 cnenyer 0.

3) [lepen xaxapiM BxoxaeHueM napsl 11 cnenyer 0.

1) 3a KaXXAbIM BXOKJeHueM napsl 11 ciaenyer O1.

K) 3a kaxaeiM BxoxaeHuem napsl 01 cienyert 10.

1) Ilocrne 4yeTHOro 4ymcna BXOXKICHMS €IUHMIL CIEIyeT YETHOE YMCIIO HYJeH, mocie
HEYETHOTO YKCIa BXOXKICHHS €IMHUL] — HEUETHOE YHCIIO HYJIEH.

4. Onumure clIoBaMH MHOXECTBa LIETIOYEK, PACIIO3HABAEMBIX KaXKIBIM U3 CIEAYIOIINX
aBTOMATOB.

5. Jng KaxAOro U3 aBTOMAaTOB HaWIUTEe BXOJHYIO LEMNOYKY MM IETIOYKH C
MUHHUMAJIBHON CYMMapHOW JJIMHOM, TaKUE, 4TO MO/ UX IEHCTBUEM

a) Ka)J10e BO3MOKHOE COCTOSIHUE UMEET MECTO XOTs ObI pas,

0) KaXKIbIii BO3MOKHBIH Iepexo ] MPOUCXOIUT XOTsI Obl pas.

6. Haiitu pasznuuaromyro Ienouky (eciu OHa CYLIECTBYET) Ul CIeNyIoIed mHapsl
aBTOMATOB.

7. Haiitu HenocT)XHMMBIE COCTOSIHMS aBToMarta. [locTpouTh MHUHMMAIbHBIM aBTOMAT
SKBHUBAJIEHTHBIA JAHHOMY aBTOMATY.
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7.4. OO0pasen coaepxanus Ousera 11 MOIyJIbHONW KOHTPOJIBHON PaboOThI
BUJIET Ne 1

Pa3smemenus ¢ moBropeHusiMu U 6€3 MOBTOPEHUH.
[TonmuuomuansHas hopmyia.
HemonoTtonnsle pyHKImH. JleMMa 0 HEMOHOTOHHOH (DYHKITHH.

4. Tloctpouts ¢yHKIMIO, ABOMCTBeHHYIO K f =X -(X,Vv (X, —X)). I[IpeacraBurs
¢yukuro f B Bune CJH® u CKHO.

5. TlocTtpoiiTe KOHEYHBIH paclo3HaBaTeb, JOMYCKAIOUIUN LEMOYKH, B KOTOPBIX 3a
KaxJ1bIM BxoxkenueM napsel 01 cnexyer 00. [IpeoOpasyiite ero B mporeccop.

wnh e

B cnyuae BeneHus ydeOHOro mporiecca ¢ MCIOJIb30BAaHHEM DJIEKTPOHHOTO OOy4YeHHsS U
JUCTAaHIIMOHHBIX O00pPa30BaTEIbHBIX TEXHOJOTUHM, COJEpKAHHUE KOHTPOJBHBIX MEPONPUITHI
MOET OTJIMYATHCS OT MPUBEIECHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPLIE [TOJIVHAIOT OBYUAIOIINECA

OO0mas olleHKa 3HaHHWM O0YYaIOIIMXCS MO AUCHUILTUHE mpoBoauTcs mo 100-6anmpHOM
IIKAJI€ HMCXOJNs W3 MAaKCUMyMa, MPHUBEACHHOTO B TaOymie Huxke. OpraHu3alioHHO-ydcOHast
paboTa B ayAUTOpUU OIICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBIMIOJIHEHUE JOMAITHUX 3aJaHUM, aKTUBHOCTh BO BpeMs
MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydyacTHE B OOCYKICHHHM TEKYIIero Hu
MIPOMICHHOT'O MaTepuaia, pereHue 3aaad 1 T.11.).

8.1. Cemectp 1

Howmepa paznenos Buasl pabot Maxcumanbioe
KOJINYeCTBO 0aJIJIOB
OpranuzanoHHoO-y4yeOHast paboTa B ayJUTOPUHI 10
1.2 BeinonHenne nHAMBUYaTbHOTO 3a1aHusl 1 25
BeInonHenne WHAMBHTya IbHOTO 3a/1aHUs 2 25
MoynbpHasi KOHTPOJIbHAS padoTa 40
NTOTI'O 100
JuddepeHnmpoBanHbIi 3a4eT 100
OO0muii uTor 3a cemMecTp 100
8.2.  Cemectp 2
Howmepa pasznenos Bunst pabot MaxcumanbHoe
KOJIMUYECTBO 0aJJIOB
Opranu3anvoHHO-y4eOHas paboTa B ayIUTOPUH 10
9.3 BeinonHenne nHAMBUIYATbHOTO 3a/1aHus 3 25
BrinosHeHnEe MHIMBUAYAIBHOTO 3a1aHus 4 25
MonynbHas KOHTpOJIbHAs paboTa 40
NTOT'O 100
JuddepeHpoBaHHbIi 3a4eT 100
OO01muii UTOT 3a CEMeCTp 100

CootBercTBHE 6aIIOB OLIEHKE
| Komuuectso Gamios | ECTS | OrneHKa Mo NATHOANIBHOMN IIKaJIe
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u3 100 Dk3ameH, nuddepeHITMpOBaHHBIN 3auer
3a4eT
90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIILHO B—
35-59 FX HE 3a4TE€HO
0-34 F HEY/IOBJICTBOPUTEIHHO P

9. OBECIIEUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMUYEHHBLIMH BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xone peanu3zanyu TUCHUILTMHBI UCTIOIB3YIOTCS CIEAYIOIINE JOMOTHUTEIbHBIE METOIBI
00y4YeHHs1, TEKYLIEro KOHTPOJISl YCIIEBAEMOCTH U NMPOMEKYTOYHON aTTeCTallui 00YyJaroluxcs B
3aBUCUMOCTH OT UX UHJIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CHEMNBIX U CIIA00BUALINX

— ek  OQOpMIISIFOTCS B BHUJAE OJCKTPOHHOTO JIOKYMEHTa, JOCTYIHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CIIEMUATU3UPOBAHHBIM TPOrPAMMHBIM 00€CIIeYeHUEM;

— JUIs  BBINIOJHEHWS — 3aJaHWsi  TpU  HEOOXOAWMOCTH  IPENOCTaBISETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)KE€ UCTOJIb30BaHUE COOCTBEHHBIX YBEITUYHBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 33aJJaHusl OPOPMIISIOTCS YBEIIMYSCHHBIM HIPUDTOM.

2) IUTSL TIIYXHUX M CI1a00CTBIIIAIIHX

— JeKUUU 0POPMIIIOTCS B BUJIE JIEKTPOHHOTO JIOKYMEHTA,

— MUCHMEHHBIE 33JJaHUS BHIIOJIHAIOTCS Ha KOMITBIOTEPE B IUCBMEHHOU (hopMme;

— 9K3aMEH TPOBOJUTCS B MHCbMEHHONH (OpME HAa KOMIBIOTEPE; BO3MOMXKHO
npoBeeHue B (hopMe TeCTUPOBAHHUS.

3) JUISL JIUI] C HApYIICHUSIMHA OTIOPHO-JBUTATEIILHOTO allapara:

— JneKuuu oQOpMIISIOTCS B BHJIE OJEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIBIO0 KOMITBIOTEPA CO CHELHUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTIEYEHHEM;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCSA B YCTHOU (pOpMe MM BBIMOJIHSIOTCS B MUCHMEHHOM
dbopme Ha KOMITBIOTEpE.

IIpy HEOOXOTUMOCTH NpPEIyCMAaTpUBACTCA YBEIMYEHHE BPEMEHU [UIl MOATOTOBKU
OTBeTA.

IIponienypa  mpoBeAeHUs  NPOMEXKYTOYHOM  aTTecTalMM A OOy4aroLIMXCs
YCTAHABJIMBACTCS C YYETOM WX HMHIUBUAYAIBHBIX TICHXO(DU3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHWS PE3YJIbTaTOB OOYUYEHHs JIOMYyCKAeTCs C
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 1ocTyl K UH(QOPMAIIMOHHBIM U Onbinorpaduyeckum pecypcam B CETH
WutepHer Ui Kaxaoro oOydaromierocs B ¢opmax, aJalTHPOBAaHHBIX K OIPAHUYEHHUSM HUX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM HIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe ANIEKTPOHHOTO JOKYMEHTA.

3) U1 00yYaroIuXcs ¢ HApYIIEHUSIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

— B IeUaTHOM Gopme;
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— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEUEHUME YYEBHOI'O ITPOLIECCA

Vyebnsie 3ansaTus nposoasTcs B ['maBuom kopmyce Houl'Vy (r. HJonenk, np. ['yposa, 6).
s mpoBeneHus 1abopaTOPHBIX 3aHATHI TpeOyeTcs ayauTopus, 000pyIoBaHHAsE MEJIOBOW WU
MapKepHOH JTO0CKOW, MyJIIbTUMEIUIHHBIN TPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT yueOHOH Mebenu
JUIsL CTYIEHTOB, pabouee MecTO MpenojaBaTelis, BbIXxod B MHTEepHET — MPOBOAHOW WU C
ucnonp3oBanuem Wi-Fi.

Jlis caMOCTOSITENIbHOM paboOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayynoii OMOIMOTEKH YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHONMMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeTo/InYeckoe oOecreueHne, MpeACTaBIeHHOe B y4eOHO-METOAMYECKHUX KaOuHeTax
rIaBHOTO Kopmyca (aym.604), mMarepuallbHO-TEXHUYECKyro 0a3y y4eOHOU mnaboparopuu
«CeTeBBIX  KOMIBIOTEPHBIX  TexHoJormit» (ayn. 606) wum  ydeOHOUM  mabopaTopuu
«VIHTeTpUpOBAaHHBIX cpell mporpammupoBanus» (aya. 610) kadenpbl Teopuwm yOpyroctu u
BBIYMCIIUTEIILHOM MaTeMaTuku nmeHu akajgemuka A.C. KocMogamuaHckoro.

OOyuvaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4eOHblE MaTepuanbl 110
TUCIUIUIMHE, pa3MelleHHble Ha tiatrgopme Moodle LlenTpa nucTaHuroHHOrTO 00pazoBaHUs
OI'BOY BO «lonI'Y». Ilpu n3ydeHUH IUCUHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YEHHE U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  wucnonp30BaHHMEM  pecypcoB  IIATOPMBbl  JUCTAHLIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCS TEKYIIMH KOHTPOJb 3HAHUU OOYy4aloUmMXCsd Ha OCHOBE TECTUPOBAaHUS U
MPOBEPKH PE3YIIBTATOB CAMOCTOSATEIBHON PabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. uckpernas maremaTuka: ydeOHoe mocobme / A.M. [I3ynmza, M.A.MowuceeHko,
K.b.Censkos, JI.N.CensaxoBa, B.A.Ilanos — [Joneuxk: 'OY BIIO «{ouHY», 2017.— 230c.

2. Kapnos, B. I'. Maremarnveckass JOTMKa W IHCKpETHas Marematuka : [Yuel.
nocobue s yH-ToB mo crneuuanbHoctd "[lpuxiagnas wmatematuka']l / B.I. Kaprmos,
B.A. MomeHckuii. - MuHCck : Bermiin. mk., 1977, - 256 c.

3. HoBuxos, ®. A. JluckpeTHas MaTeMaTHKa JJisl IPOrPaMMHUCTOB : Y4el. mocodue Juis
BY30B 10 cnernuanbHocTd "MHpopmaruka u Berunci. texuuka" / @. A. Hosuxos. - CII6. u ap. :
ITutep, 2002. - 301 c.

4. Sonounckuii, C. B. BBenenue B AUCKpPETHYIO MareMatuky : [Yuel. mocobue st
By30B no crnenuansHoctu "llpuknaanas marematuka'] / C. B. S6nonckuii. - 4-e u3n. - M. :
Bricor. mik., 2003. - 384 c.

11.2. JlomonHUTETLHAS JIATEPATYPA

5. TaBpmios, I'. I1. COopHMK 3a/1a4 IO AUCKPETHOM MaTeMaTuke: [YueO. mocobue amns
By30B 1o cneunanbHoctu "lIpuki. maremaruka"] / I'. I1. I'aBpunos, A. A. Canoxenko. - M. :
Hayxka, 1977. - 368 c.

12. NHOOPMAIIMOHHBIE PECYPCbI

1. Hauunonanbnast JIEKTPOHHAasI onbaMoTeKa (HOB): dbenepanpHas
rocyiapcTBeHHass mH@popMarnmonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocyaapctBeHHas Oubmanoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpareHus:
01.09.2023). — Pexxum noctymna: cBoOOIHBIN, moAnucka. HeoOxoquma ycTaHOBKa MPOrpaMMHOTO
oOecrnieueHus. — TeKCT: IINEeKTPOHHBIM.
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2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MoJIb30BaTeeh. —TeKCT: IIEKTPOHHBIH.

3. Hayunast snextponnas OubOnmoreka «KubepJlenmHkay: caiit / Accoruanms
«OtkpbITass Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum poctyma:
cBOOOHBIN. — TeKCT: NEKTPOHHBIH.

4. DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
nojb3oBaTeen. — TeKcT: 2JIeKTPOHHBII.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara odpamenus: 01.09.2023). — Pesxxum 1ocTyna: Juiss aBTOPU30B.
[IOJIb30BaTesIeH. — TEeKCT: 2JIEKTPOHHBIMN.

6. DJ1eKTPOHHO-0ubmoTeuHast cuctema JlonIl'Y: caiit / ®I'BOY BO «/lonl'V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JIOCTYyTIa: CBOOOMHBIN. — TEeKCT: 2JIEKTPOHHBIH.

1. JJekTpoHHbI Katajsor Hayunoii 6ubmmoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekct: snekrponnsiii / DBC Jlonl'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 01.09.2023). — Pexum pgocTyma: MOHMCK CBOOOIHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Itosb3oBarene Jonl'y.
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13. [TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusnas nunen3us o'y Ne 46484614)

2. Microsoft Office (koprioparusHas nuuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (nmuuensus nporpammsl Dream Spark i BeicInX yueOHBIX
3aBEJICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuun GPL, Apache,
BSD m1st cBo60HOTO MPOrpaMMHOTO OOeCTIeUeHUs).
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