degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTesibHOe
y4peKIeHHe BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PM3UKO-TEXHUYECCKUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKXKAEHO

JupexTop pu3TeX-IIKOJIBI
NPUKJIATHONH MATEMATHKH H
HH(OpPMATHKH

A.M. Paiiroponckuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
10 JMCHMILIMHE: JuckpeTHas MareMaTHKa

NporpamMMa acnupaHTypbl: XHUMUYECKHE HAyKU

kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 1

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: 0 yac.
naboparopHsbie 3ansaTus: 0 gac.

CamocrositensHas pabora: 48 dac.
Bcero gacos: 78, Bcero 3ad. ef.: 2

KonmuecTBo KOHTPOJIBHBIX padoT, 3a1aHui: 2

[Iporpammy cocrtaBui: A.C. Haropuslii, kana. (u3.-Mart. HayK, JOLECHT

[Iporpamma obcyxneHa Ha 3acefjanny Kadenpsl AuckpeTHoit matematuku 06.06.2022



AHHOTANMA
CpaBHUTEIBHO MOJIONAs HAaydHas JUCLHUILTMHA «/{MCKpeTHas MareMaTHKa» BO3HHKIA B Hadale XX BeKa, HO
y)Ke ycmena cTaTh Kiaccuueckoil. OHa BKIIIOUaeT B cebsd MHOKECTBO Pa3feioB — TEOPHUI0 MHOXKECTB,
MaTeMaTHYECKYIO JIOTUKY, TEOPUIO YHCEII, TEOPHUIO TpadoB, TEOPHIO KOJUPOBAHHS, TEOPUIO (DYHKIIHOHAIBHBIX
CHCTEM, TEOPHUIO aJITOPUTMOB, KOMOMHATOPHBII aHAIN3, €I11e MHOTO JAPYTUX Pa3/elioB.
ITonsATHA AMCKPETHOM MaTeMaTMKH M METOIbl PEIICHMs AWUCKPETHBIX 3a/ady JIe)KaT B OCHOBE HE TOJIBKO
OOJTBIIIOTO KOJIMYECTBA BaYKHBIX MPHUKIIAJIHBIX TUCIUIUINH, HO U HEKOTOPBIX TEOPETHYECKHX HAYK — TaKUX, KaK
nHpopMaTHKa, KHOEPHETHKA, KpUTITOTpadusi, KOTOpble BcE ITy0Ke U ITy0Ke MPOHUKAIOT HE TOJILKO B HAYKy U
TEXHHKY, HO ¥ B HaIlly IOBCEIHEBHYIO KU3Hb.
HuckperHocts (oT nar. discretus — OTAENEHHBIN, MPEPBHIBUCTBIA) YacTO YHOTPEONSIOT KaK aHTOHHM
HenpepbIBHOCTH. OIHAKO MPH PEIICHUH CIOKHBIX MPAKTUUECKUX 331a9 JUCKPETHBIE H HETIPEPHIBHBIC METO/IbI
HEPEJIKO MCIIONB3YIOTCS COBMECTHO U BechMa d((EeKTUBHO, B3aUMHO o0orainas Apyr JIpyra.
JlaHHBIN Kypc BKJIIOYAeT B Ce0sl JOCTaTOYHO DIIyOOKHH 3KCKypC B TEOPUIO (PYHKIIMOHAIBHBIX CHUCTEM
(Bruroyast GyHKIMH anreOpbl JIOTUKA, QYHKIUM MHOTO3HAYHOW JIOTMKH W TEOPUIO0 aBTOMATHBIX (DYHKIIHNA),
3HAKOMCTBO C HEKOTOPHIMH KJIACCHUECKUMH QJITOPUTMaMH (C OLEHKAMH HX CIIOKHOCTH), 31€Ch TaKKe
bopMynHpYIOTCS U JIOKa3bIBAIOTCS OCHOBHBIE pE3yNbTaThl TEOPUH CHUHTE3a YINPABISIONMX CHCTeM (Ha
mpumepe JIH®, KC u C®D). HakoHenm, B KOHIIE Kypca OyIyT OCBEIICHBI HEKOTOphIC (M30paHHEIC)
KOMOHMHATOPHBIE BOMPOCHI, CBI3aHHBIE ¢ TeoMeTpuel OyneBa kKyba. HecoMHEHHO, 3T 3HAHUS OYAyT MOJIE3HBI
acrMpaHTaM M CHENUAINCTaM B CAMBIX Pa3HbIX MaTeMAaTHYECKHUX OOJIACTSX.

1. leau u 3apauun

eap AUCUMNIMHBI
[To3HakOMHTH ciymiaTenell ¢ MOHSATHSIMH ITUCKPETHOW MAaTEMAaTHKH M METOMOB PEIICHUS TUCKPETHBIX
3aj1a4, JISKIIMX B OCHOBE HE TOJIHKO OOJBIIOTO KOJIMYECTBA BAXKHBIX MPUKIIATHBIX

IUCUUIIMH, HO M HEKOTOPBIX TEOPETHMYECKMX HayK — TaKHX, Kak HH(pOpMaruka, KHOEpHETHKa,
Kpunrorpadgus.

33]13‘[]([ JAUCHUIIINHBI

- aKTyaJIM3UPOBATh 3HAHUS KJIFOUEBBIX TOHATUN U3 MPEANISCTBYIONINX TUCIUTUINH, OCOOCHHO Ba)KHBIC
JUTSL TUCKPETHOW MaTeMaTHKH;

- O3HaKOMUTb 06yqafom1/1xc;1 C OCHOBHBIMH COBpPCMCHHBIMU 3aJadaMu III/ICerTHOI\/'I MaTrCMaTuKu U
MaTeMaTH4eCKOM KI/I6€pHGTI/IKI/I, BO3HUKAIOMIUMU B PA3JINIHBIX O6J'I3,CT$IX,

- Hay4UTh 00y4JarOIUXCS BRIOUPATh HAN0OJIee TOAXO SN METO JIsl PeIISHUS TTOCTABICHHBIX Iepet
HUMHU 3a7a4.

2. [lepeyeHb MIAHUPYEMBIX Pe3y/IbTATOB 00y4YeHHs MO JUCHHILIHHE (MOIY.II0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HATh!

* Maremaruueckoe IporpaMMHUpPOBAHUE.
» HccnenoBanue onepannii, TEOpUs Urp.
* OnrumanbHOE yIpaBieHUE.
» JIMcKpeTHas ONTUMH3ALH.
* Teopus QpyHKINOHAIBHBIX CHCTEM.
» KomOuHaropHBbIi aHAIU3 U Teopus TpadoB.
* Teopus KonupoBaHUsL.
*  VYOpaBisoIue CUCTEMBI.
* JIU3BIOHKTHBHBIE HOPMAJIbHBIE (DOPMBI.
* CuHTE3 U CI0KHOCTD YIPABISIOIUX CUCTEM.
* DKBHUBaJICHTHBIC TPe0OPA30BAHNUS YIPABISIOMINX CHCTEM.
* HanexHOCTh M KOHTPOJIb ()YHKIMOHUPOBAHUS YIIPABISIOMIMX CUCTEM.
* Maremaruueckas SJKOHOMUKA.
YMETb:



[0 3¢ heKTHBHO HUCITONB30BaTh HA MPAKTUKE TEOPETUISCKNE KOMITOHEHTHI HAYKH: TIOHSTHS, CYKICHUS,
YMO3aKITIOYEHU S, 3aKOHBI.
[J mpeacTaBUTh NaHOPaMy METOMIOB MPHUKIIATHON AUCKPETHON MaTEMaTUKU.
[l umcmonp30BaTh COBPEMEHHBIE CPEICTBA CO3/IaHMUSI KOMILJIEKCOB IMPOTPamMM.
[1 abCTparupoBaThCs OT HECYIIECTBEHHOTO ITPU MaTEMaTHIeCKOM MOJEINPOBAHNUU.
[J  BbIOMpATh METOABI JUCKPETHONW MAaTEMATUKH M KHOEPHETUKH, TMOIXOAIINE JUTsl PEIICHHUS TOH HITH
MHOM 3a1a4H.
BJIAJIETh:

Bianets MeTonaMu cienyromux JUCIMUILINH.

* Maremaruueckoe IporpaMMHUpPOBAHUE.

» HccnenoBanue onepanuii, TEOpUs Urp.

* OnrumanbHOE yIpaBieHUE.

* JIMcKpeTHas ONTUMH3ALHS.

* Teopus QpyHKINOHAIBHBIX CHCTEM.

» KomOuHaTropHBbIi aHAIM3 U Teopus TpadoB.

* Teopus KonupOBaHUS.

*  VYOpaBisoIue CUCTEMBI.

* JIU3BIOHKTHBHBIE HOPMAJIbHBIE (DOPMBI.

* CuHTE3 U CI0KHOCTD YIPABISIOIUX CUCTEM.

* DKBHMBaJICHTHBIC ITPe0OPA30BAHUS YIPABISIOMINX CHCTEM.
* HanexxHoCTh M KOHTPOJIb ()YHKIMOHUPOBAHUS YIIPABISIOMIMX CUCTEM.

3. Coaep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

3.1. Paznensl qucnuruinHbl (MOAYIS) U TPYAOEMKOCTH 110 BUIaM YUeOHBIX 3aHITHN

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 @OyHKUMHU anreOphl JOTHKH 5 8
2 OYHKIMY MHOTO3HAYHOW JIOTUKHU 5 8
3 ABTOMAaTHI-ITpeoOpazoBaTesn (0.-1. 5 ]
(dyHKIINN)
4 ANTOPUTMBI U UX CIIO)KHOCTh 5 8
5 CuHTE3 YIpaBIAIOIINUX CUCTEM 5 8
6 leomerpust OyneBa kyba (u3OpaHHBIC 5 3
BOTIPOCHI)
Hroro yacos 30 48
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 78 4ac., 2 3a4.ej.

3.2. CopepxaHue TUCHMILIMHBI (MOIYIISA), CTPYKTYPHUPOBAHHOE 10 TeMaM (pasenam)
Cemectp: 1 (Ocennuii)
1. ®yHKIIMY aNTeOphI JOTHKA
1. DOnemenTapubsie ¢yHKuuu anreOpsl jgoruku. Cynepno3unus (yHKUWNA.3aMBIKaHUE, 3aMKHYTBIC

knaccel pynkiuit. Knacesr TO, T1, L, S, M, X 3aMKHYTOCTb.
2. Teopema ITocta o monHoTe B P2 (C M0Ka3arenbcTBOM).




3. Tlonsatus 6azuca W MPennoaHOro (MakCHMalbHOTO) Kilacca B anreOpe noruku. CrenctBust M3
Teopemsl [locra o momHoTE.

4. Xapakrepuzauus (QyHKIMH anreOpbl JOTUKU 10 MPEINONHBIM KiaccaM. AJITOPUTM MOTYy4EHHS
BCEX TYNHMKOBBIX AaKCHOM BIIOKCHHS. AJNTOPUTM IIOJIy4YeHHUS BceX TUNOB 0Oa3ucoB. Pemerka
HepeceyeHn i MPEOIHbIX KIaCCOB aJireOphl JIOTHKH.

2. OyHKIWY MHOTO3HAYHOU JIOTUKH

1. ®yakuu MHOTO3HAYHOUM Joruku. [Ipemukarbl. 3aMKHYTOCTh Kiacca (DYHKIHA, COXPaHSIONIMX
3a/laHHBII NpEaANKar.

2. Teopema Ky3sHnenoBa u ciencraue u3 Hee. Teopema SlHoBa-My4HHKa.

3. llpenukaTHOe oONHMCAaHHE TMPENNOIHBIX KIaccOB (PYHKIMI MHOTO3HAYHOW JIOTHKH. Teopema
Pozenbepra (6e3 tokazarenbcTsa).

4. TlpenukaTHOE OMHMCAHME M CBOMCTBA MPEAINOJHBIX KJIACCOB Tpex3HauHO#l jorukd. CBoilcTBa
3NIEMEHTAPHBIX (PYHKIMHA TPEeX3HAYHOM JTOTHUKH. [IpuMeph akCOM BIIOKEHUS.

5. IlpenukaTHoe OmMMCaHWE W CBOICTBA MPEAIMONHBIX KIACCOB YETHIPEX3HAYHOU JoTHKHU. CBOWCTBA
dIIEMEHTAPHBIX (PYyHKIMH YeThIpeX3HauHOM JOTHKH. [IpruMephl akcioM BIOKEHUSL.

3. ABromartsi-ipeoOpazoBarenu (0.-1. QYHKIIUHN)

1. JlerepmuHupOBaHHBIE (YHKIUM Kak (YHKIHMH, HEpeBOAAIINE AECTEPMHHUPOBAHHBIM 00pazoM
Cu€THBIC TIOCIICAOBATEILHOCTH CHMBOJIOB BXOIHOTO ai(aBUTa B CUETHBIC IOCIIEJOBATEIBHOCTH
CHUMBOJIOB  BbIXOfiHOTO andaButa. OmnpeneneHue, MNpUMEPbl JAETEPMUHUPOBAHHBIX M HE
JNeTEPMUHUPOBAHHBIX (DyHKIIUH.

2. Onmnpenenenue Beca JeTepMHHUpOBaHHOW (yHKIMH. OrpaHUYeHHO-IETEPMUHAPOBAHHBIE
(aBromarnble) ¢pyHkiuu (0.-A. pyaknun). Ilpumepsl geTepMUHUPOBaHHBIX (QYHKIHMNA OECKOHEYHOTO
Beca.

3. Cnocobbl 3amaHust o.-A. (QyHKUOM: aumarpaMmma Mypa, KaHOHW4YEcKas Taliuia, cUcTeMa
KaHOHMYECKUX YPAaBHEHHMH, CXeMbl U3 (YHKIMOHAJIBHBIX 3JIEMEHTOB M 3JIEMEHTOB €AMHHYHOMN
3aJIEPIKKU.

4. Ilepexon OT OnHOM KaHOHWYECKOH (POPMBI 3a1aHMs aBTOMATa K JIF000# Apyroii (KaHOHUYECKOM).

5. llonATne sKcepuMeHTa B TEOpUH aBTOMaToB. Teopema Mypa aisi ABYX OTIAMYMUMBIX COCTOSHUI
aBromara. Teopema Mypa [i1s1 ABYX aBTOMATOB.

4. ANTOPUTMBI B UX CIIO)KHOCTh

1. Ilpunnun «Pa3nensii u BiaactByii!» B Teopun anroputMoB. CIOXKHOCTH 3a7a4i OJHOBPEMEHHOTO
[TOMCKa MAaKCUMAJIBHOTO 1 MMHUMAJIBHOTO JIEMEHTA B MaCCUBE.

2. 3agaya yMHOKEHHUSI N-pa3psIHBIX ABOMYHBIX YHCEN, €€ CIOXKHOCTb. leopeMa O peLIeHUU
PEKYPPEHTHBIX COOTHOLIEHUH JJ1s CJIOKHOCTH aJITOPUTMOB.

3. BaxxHocTp 6anaHCHPOBKH B anropuTMmax tuna «Pasnensii u BnacTByi!». AJIrOpUTMBI COPTUPOBKH
JJIEMEHTOB MAacCUBa, UX CJIOXKHOCTb. AJITOPUTM COPTUPOBKM CIIMSHUEM, [10Ka3aTelbCTBO €ro
ONTHUMAJILHOCTH.

4. IpyHUIMI TUHAMUYECKOTO MPOrpaMMHUPOBaHUs. 3aia4ya 00 ONTHUMAaJIbHOM MOPAIKE YMHOKEHHUS N
MaTpull.

5. Ilapocoderanus HpU JUHEHHBIX HPEANOYTCHUAX YYACTHUKOB (0OOOIIEHHBIE MApOCOYETAHUS).
ANTOpPUTM MTOMCKA YCTOMYMBOTO MAPOCOYETAHMUS, €TO CI0KHOCTB.

6. IlopsiakoBBIE CTaTUCTUKU. AJITOPUTM BBIOOpa K-ro HAMMEHBIIETO 3JIEMEHTA, €r0 CIIOKHOCTb.

5. CuHTE3 YIIPaBISIFONIAX CUCTEM

1. 3amaua cuHTE3a YNPaBIAIOIIUX CUCTEM Ha NMPHMEpEe Kilacca AU3BIOHKTUBHBIX HOPMAJIBHBIX (OpPM
(IH®D), xontaktHbix cxem (KC) u cxem u3 QyHKOuoHanbHbIX 3eMeHToB (CDPD) B craHAapTHOM
6asuce.

2. Cokpamennas JJH® u meToas! ee mocTpoeHus. AHaJIN3 mpocTenmx airoputmoB cuare3a KC.

3. KonrtaktHOE nepeBo. YHuBepcaiabHbId MHOromomtocHuk. Meton Illennona noctpoenus KC, ero
CJIOKHOCTD B Xy/LIEM CIIydae.



4. Meron kackanoB noctpoeruss KC u COI B cranaapTHOM Oa3uce Uit cCTeM (QYHKIUH anreOpsl
JIOTHKH.

5. Ouenka crnoxHoctd wmudpaTopa, Aemudparopa, MYyJIbTUIUIEKCOpPA W YHHBEPCAIBHOTO
MHOTOMONIOCHUKA B Kilacce CDD B cTanmapTHOM Oaswuce.

6. Oyukmms Illennona mis kimaccoB KC u CDD B cranmapTHOM 0Oasuce. ACHMITOTHYECKH
Hawryammii Metop cuate3a KC u CDD. Teopema Jlynanosa (6e3 mokazarenbctsa). Pesynsrarst C.B.
S16110HCKOTO O CIIOKHOCTH MOYTH BeeX (PyHKIMIA anreOpbl JIOTHKH.

7. Onenka yncna KC u COI B crangaptHoM 0aszuce. Huwxusis ouenka gynkiun LleHHOHA.

8. Ilpumepsl momyueHus: pe3yapratoB o0 acumnrotuke (ynkiuu llleHHOHa AN cHEUATBHBIX
KJIacCOB (DYHKIIUH.

9. 3ddexr lUlennona. [Tonyaddext lllennona Ha npumepe 3anauu cuatesa JJHD.

6. l'eomeTpust OyneBa Ky6a (M30paHHBIE BOIPOCHI)

1. Cpennee 3HaYCHUE KOTHYECTBA JIOMMYCTUMBIX (MaKCUMAIIBHBIX, SIIPOBBIX) IpaHel pasMepHOCTH k B
XapaKTEePUCTUIECKOM MHOXECTBE (PyHKIMH aireOpbl JOTHKA OT N MEPEMEHHBIX.

2. Jlucriepcust Konu4ecTBa JOMYCTHMBIX (MaKCHMAJbHBIX, SIPOBBIX) IpaHeil pa3MepHOCTH Kk B
XapaKTEepPUCTUYECKOM MHOXeCTBEe (DYHKIMH anreOpbl JJOTUKU OT N MEPEeMEHHBIX. YHCI0 MMIUIMKAHT
(IPOCTBIX HMMIUIMKAHT, SAPOBBIX HMIUTMKAHT) y TOYTH BCeX (QYHKIHMH anreOpsl JIOTHKH OT n
HepEMEHHBIX.

3. Teopema 0 MOLIHOCTH XapaKTEPUCTUYECKOTO MHOXKECTBA MOYTH BCeX (PyHKUMI anreOpbl JTOTHKH
OT N MIEPEMEHHBIX.

4. llemnple W nukiamdeckne QyHKIMU. ONEHKH (BEPXHSS M HIDKHSSA) MAaKCUMaJIbHO BO3MOXKHOM
JUIMHBI 1lenH (IIMKIIa) B n-MepHoM OyiieBoM KyOe. [IpoTsbkeHHOCTh CBsI3HO OyieBOM QyHKITHH.

4. Onucanue MaTepraIbHO-TEXHUYECKOH 0a3bl, He0OX0AUMOI 1JI51 OCYlIeCTBJIeHNs 00pPa30BaTeIbHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

S.IlepeyeHb peKOMEHAYEMOM JIUTePaTyphl

OcHoBHas 1uTeparypa
1. Muckpernas maremaruka [Tekct] : rpadbl, MaTpou b1, aJITOPUTMEI : y4eO. mocoOue j1st By30B / M.
O. Acanos, B. A. bapanckuii, B. B. Pacun .— Wxesck : HUL] Perynspnast u xaoTudeckasi AMHaMHKa,
2001 .— 288 c.
2. luckpeTHast MaTeMaTHKa [ DJeKTpOHHBIN pecypc] : rpadbl, MAaTPOUIbI, alTOPUTMEI : yuel. mocodue /
M. O. Acanos, B. A. bapanosckuii, B. B. Pacun .— 3-e u3n., crepeorun. — CII6. : Jlanp, 2020 .—
(YueOnuku ans By30B. CrienuanbHas IUTEpaTypa) .— DJIEKTPOH. BEpCus ey. IyOInKanun .—
[Momnsrit Teker (Joctym uz cetn MOTHU / YnaneHHslii gocTy).

JlononHuTenbHAs TUTEpaTypa
1. DneMeHTHl MaTeMaTH4ECKOW KNOCPHETHKH U AUCKPETHON MaTeMaTHKH [ TekcT] = yueb. nocobue ass
By30B / A. A. BypueB ; M-Bo oOpazoBanus u Hayku PD, Mock. ¢uz.-TexH. uH-T (TOC. YH-T) .— M. :
M®TH, 2012 .— 160 c.

6. Ilepeuyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJIs1 OCBOCHUS TN CUMILIMHBI (MOTYJISA)
He ucnonesyrores

7. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



B mporecce caMmocTosTENn HON padoThl 00yYaOIUeECs MOTYT UCIIOIb30BaTh MPOTPAMMHBIE CPE/ICTBA
MATLAB, Mathcad, Wolfram Mathematica.

8. MeTonnueckne yKazaHus AJsi 00y4aOUIMXCS 10 OCBOEHUI0 TUCUUILTHHBI (MOLYJIs1)

JIns ycnemrHoro OCBOGHHSI Kypca OT CTYIEHTOB TpeOyeTcs caMocTosiTelbHas pabora B o0ObeMe He
MEHEee YeM T 4Yachl, KOTOPbIE yKa3aHbl JUIs KaXJIOro pasjena mporpammbl. B 0CHOBHOM, 3TO Bpemsi
OTBOJIUTCS HA CAMOCTOSITENIbHOE perieHue 3a1a4. CaMOCTOATEIbHBIC 3aHATHS BKIIOYAIOT B CE0SI TAKKe
M3yYeHHE MaTepraioB YIeOHBIX MTOCOOHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

NporpaMMa acnupaHTypbl: XHUMUYECKHE HAyKU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 1

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3paborunk: A.C. Haropssiif, kaHz. (pu3.-MaT. HayK, TOIEHT



1. Iloka3aTe, i OLleHNBAHUS KOMIIETEHIIHH
B pesynbrare uzydeHus qUCIUIUIMHE «JlHCKpEeTHAsS MaTeMaTHKa» 00yJaroIHiiCs TOJIKEH:

3HAThb:

* Maremarndeckoe MporpaMMHpPOBAHHUE.
* HccienoBanue onepanuii, Teopus urp.
* OnrumanbHOE yIpaBieHUE.
* JluckpeTHast ONITUMU3ALIKSL.
» Teopus QpyHKIMOHANBHBIX CHCTEM.
» KomOuHaropHbIii aHamu3 U Teopusi rpados.
* Teopust KOIUPOBAHMUSL.
*  YIpapJsrOMUE CUCTEMBI.
* JIM3BIOHKTUBHBIE HOPMaJIbHBIE POPMBI.
* CuHTE3 U CI0KHOCTb YIPABIISIIOIUX CUCTEM.
* DOKBHBaJICHTHBIC IPe0OPa30BaHuUs YIIPABISIOMIUX CUCTEM.
* HazgexHOCTb U KOHTPOJIb (PYHKIIMOHUPOBAHUS YIPABISIOIIUX CHCTEM.
* Maremarnueckasi 5JKOHOMHKA.
yMeTh:

[l 3¢ ¢eKTUBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKHE KOMIOHEHTHI HAYKH: TIOHATHS, CYXKICHHS,

YMO3aKJIIOYEHHS, 3aKOHBI.

[J mpexacraBuTh IaHOpaMy METOOB IPUKIAJHON AUCKPETHON MaTeMaTHKU.

[l mcnonp30BaTh COBPEMEHHBIE CPECTBA CO3/IaHUS KOMITJIEKCOB IPOTpamMM.

(] abcTparupoBaThCs OT HECYIECTBEHHOTO IPU MaTeMaTHYECKOM MOJICINPOBAHUH.

[ BLI6I/IpaTI> METOAbI Z[HCerTHOﬁ MarT€MaTuK " KI/I6epHeTI/IKI/I, noaxoadmue i pClICHUs TOM WU

WHOM 3a7a4Hu.
BJIaJeTh:
Bnaners MeTonamu ciaenyromux JUCLUIUIHH.
* Maremarndeckoe MporpaMMHpPOBAaHHUE.
* HccienoBanue onepanuii, Teopus Urp.
* OnrumanbHOE yIpaBieHUE.
* JluckpeTHast ONTUMU3ALKSL.
» Teopus QpyHKIMOHANBHBIX CHCTEM.
» KomOuHaropHbIii aHamu3 U Teopusi rpados.
* Teopust KOIUPOBAHMUSL.
*  YIpapJsrOMUE CUCTEMBI.
* JIM3BIOHKTUBHBIE HOPMaJIbHBIE POPMBI.
* CuHTE3 U CI0KHOCTb YIPABIISIIOIUX CUCTEM.
* OKBHBaJICHTHBIC IPe0OPa30BaHUs YIIPABISIOMIUX CUCTEM.
* HazmexHOCTb ¥ KOHTPOJIb (PYHKIIMOHUPOBAHUS YIPABISIOIIUX CHCTEM.

2. IlepeueHb THNOBBIX (IPHMEPHBIX) BONIPOCOB, 32/IaHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

B Teuenue cemecTpa IPOBOIATCS YCTHBIE OIPOCHI IO MarepuajaM MPEeAbIIyIUX JEeKIUH 10

CIICAYIOLINM TEeMaM:

($yHKUIMYM anreOpbl JIOTHKY;

(YHKLIMM MHOTO3HaYHOH JIOTUKU;
aBTOMaThI-lipeoOpazoBaresu (0.-1. GYHKLINN);
QITOPUTMBI U X CIIOKHOCTB;

reomMeTpus OyneBa Kyoa.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

1. OnemenTapHbie GyHKIUN anreOpsl Toruku. Cyneprno3unus GyHKIUH.
2. Teopema ITocta o monHoTe B P2 (C M0Ka3arenbcTBOM).
3. llonsTus 6a3zuca U MpenoIHoro (MaKCUMalbHOTO) Kilacca B airedpe JIOTHKH.



4. CnenctBus u3 Teopemsl [locra o monHore.

5. Xapakrepuzanus GyHKIUH anreOpbl JOTHKH 10 MPEAMOTHBIM K1accaMm.

6. OyHkimM MHOTO3HA4HOHM Jsoruku. [Ipemukarbl. 3aMKHYTOCTh KiaccadyHKIMHA, COXPaHSIONIMX
3aJaHHBII PEeIUKAaT.

7. Teopema Kysnenosa u cnencteue u3 Hee. Teopema SJHoBa-My4HHKa.

8. IlpenukaTHOE ONMCaHUE MPEANONHBIX KIacCOB (PYHKIMH MHOTO3HAYHOM JIOTHKH.

9. IlpenukaTHoe omHMCaHWE W CBOMCTBA IMPENOIHBIX KJIACCOB TPEX3HAYHOH soruku. CBOHCTBa
AIIEMEHTAPHBIX (PYHKIHIA TPEX3HAYHOM JTOTHKH.

10. AKCHOMBI BIIOXKEHUS, IPUMEPHI aKCHOM BIIOYKEHUSI.

11. IlpeaukarHoe omMHMCaHME W CBOMCTBA MPEAMNOIHBIX KJIACCOB YEThIpeX3HAYHOW Joruku. CBOMCTBa
3IIEMEHTAPHBIX (PYHKIMHA YeTHIPEX3HAYHON JIOTHKH.

12. ABromarsi-ripeobpazoBarenu (0.-1. GpyHKIHN)

13. JlerepmuHUpOBaHHbIC (HYHKLINH.

14. Onmnpenenenue Beca JAETEPMUHUPOBaHHOW QyHKUUH. OrpaHUYeHHO-IETEPMUHUPOBAHHBIC
(aBroMarnbie) GpyHKIUU (0.-7. QYHKIIHN).

15. Ipunmun «Paznensii u BiaacTByi!» B Teopun anroputmoB. CIOXKHOCTh 3a7a4dl OJHOBPEMEHHOTO
MOMCKa MaKCUMaJIbHOTO U MUHHUMAaJILHOTO 3JIEMEHTA B MAacCHBE.

16. 3amaua yMHOKEHHUSI N-pa3psAHBIX JBOMYHBIX YHCEN, €€ CIIOKHOCTh. TeopemMa O peLICHUU
PEKYPPEHTHBIX COOTHOLIEHUH [ CJIOKHOCTH aJITOPUTMOB.

17. IlpuHIMI AMHAMHYECKOTO MPOrpaMMHpPOBaHMA. 3a7adya 00 ONTHMAIBHOM MOPSAIKE YMHOXEHUS n
MaTpull.

18. TlopsaakoBbIe CTATUCTUKU. AJITOPUTM BbIOOpa k-ro HANMEHBILETO AIEMEHTA, €T0 CI0KHOCTD.

19. CpenHee 3HaYeHHE KOJIMYECTBA JOITYCTUMBIX (MaKCHMAaNbHBIX, SAPOBBIX) TPaHed pasMepHOCTH k B
XapaKTEePUCTUYECKOM MHOXECTBE (DyHKIMH aiareOpbl JOTUKU OT N IEPEMEHHBIX.

20. [ucnepcust KoJIMYeCcTBA JOMYCTUMBIX (MaKCHMAJbHBIX, SAPOBBIX) IpaHel pasmepHocTH k B
XapaKTEePUCTHYECKOM MHOKECTBE (PYHKIMH anreOpsbl JIOTUKU OT N IEPEMEHHBIX.

21. Teopema 0 MOIIHOCTH XapaKTEPUCTHUECKOTO MHOXKECTBA OYTH BceX (DYHKUMU anreOpbl JJOTUKH OT
N IEPEMEHHBIX.

22. llennbie u nukmuueckre QyHkun. OeHKH (BEPXHSISI U HIDKHSS ) MAKCUMAIILHO BO3MOXKHOH JITHHEI
uenu (UKiIa) B n-MepHOM OyineBoM KyOe. [IpoTshkeHHOCTh CBsI3HOM Oy1eBOM (yHKIIUH.

Kpurepun oneHuBaHus

Onenka «OTJINYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

Onenka «oTuyHO (9)» BBICTABISETCS CTYACHTY, MOKA3aBLIEMY CHCTEeMaTH3MPOBaHHbIE, TIIyOOKHE
3HaHMUA Y4eOHOH mporpamMMbl AMCHUIUIMHBI M YMEHHE INPUMEHATh UX Ha MPAKTUKE MPU PEIICHUU
KOHKPETHBIX 3a7a4, CBOOOHOE U MPpaBWIIbHOE 000CHOBAaHUE MPUHATHIX PEIICHUH;

Onenka «omM4HO (8)» BBICTABISETCA CTYACHTY, IOKA3aBIIEMY CHCTEMaTH3MPOBAHHBIC, 3HAHUS
y4eOHON MPOrpaMMbl IUCHUILTUHBI U YMEHHE IPUMEHSTh UX Ha MPAKTHKE NPU PEIICHUN KOHKPETHBIX
3aj1a4, MpaBUIbHOE 00OCHOBAHUE MTPUHATHIX PEIICHHIH;

Onenka «xopowo (7)» BBICTABIAETCS CTYIEHTY, €CJIM OH TBEPIO 3HAET MaTepHall, TPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WJIM B PELIEHUH 3a/1a49 HEKOTOPHIE HETOUHOCTH;

Ouenka «xopomro (6)» BBICTaBIsETCS CTYIEHTY, €CIM OH TBEPJO 3HAET Marepuall, FPaMOTHO M3Jaraer
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NMPAKTHKE, HO JOIYCKAET B OTBETE WJIHM B PELICHUU
3a[1a4 HEKOTOPbIE HETOUHOCTH;

Onenka «xopowo (5)» BBICTaBISIETCS CTYACHTY, €CIM OH 3HAeT Marepuaj, IPaMOTHO H3JaraeT ero,
yMeeT IIPUMEHSATh II0JIy4YEHHbIE 3HAHUS HA IIPAKTUKE, HO JOIIyCKAeT B OTBETE WM B pEIICHUU 3a1ad
HEKOTOPbIE HETOUHOCTH;

OneHka «ydOBIETBOPHUTENbHO (4)» BBICTABISETCS CTYNEHTY, IIOKa3aBIIeMy (pparMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIAZICET OCHOBHBIMHU pa3lelaMy y4eOHOW NporpaMmbl, HEOOXOIUMBIMH [UIS JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pasily B CTAHAAPTHOM CUTYalUH;



OueHka «yI0BJIETBOPUTENBHO (3)» BBICTABISACTCS CTYACHTY, [TOKa3aBUIeMy (parMEHTAPHBIN XapakTep
3HAaHWHM, HEIOCTATOYHO MpaBHIIbHBIC (POPMYIUPOBKU OA30BBIX IMOHATHUH, HO MPHU 3TOM OH BIIAACET
OCHOBHBIMHU pa3fielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OneHka «HEYIOBIETBOPUTEIBHO (2)» BBICTABIIACTCS CTYACHTY, KOTOpBIM He 3HaeT OoJbIIeH 4YacTH
OCHOBHOTO COAEp)KaHUs y4eOHONH IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

OueHka «HEYJIOBJIETBOPUTENbHO (1)» BBICTaBISETCA CTYIEHTY, KOTOPBIi HE 3HAeT OCHOBHOTO
coiepkaHusi y4eOHOW NporpaMMbl JUCHMIUIMHBI, AOMYyCKaeT rpyOble OmMOKH B (HOPMYIHPOBKAX
OCHOBHBIX IOHSATHM IUCLMIUIMHBI M HE yMEET MCIIOJIb30BaTh IIOJYUYCHHbIE 3HAHMS IIPU PEILIEHUU
TUIOBBIX MPAKTUYECKUX 3aad.

4. MeTonnueckue MaTepraJibl, ONpeAesionue MpoueAyphl ONeHUBAHNSA 3HAHMI, YMEHUH, HABBIKOB 1
(Wy1M) oNbITA AESITEILHOCTH

[lpu nmpoBenennu muddepeHTMPOBAHHOrO 3adeTa OOydaronieMmycsi npefocraBisercs He MeHee 30
MUHYT Ha MOATOTOBKY. Ompoc 00ydaromerocs: He JOJHKEH MPEBhIIIATh IBYX aCTPOHOMHYECKUX YacOB.
Bo Bpemss mpoBenenus auddepeHIMpPOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
OporpaMMO JUCUUIUIMHBL, a TakkKe Yyd4eOHOW M CIPaBOYHOH JIMTEpaTrypod, NepCOHATbHBIM
KOMIIBIOTEPOM U Internet.



