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OO6m1as xapakTepUCTUKA AIbTEPHATUBHBIX KYPCOB

Kypcel o BeIOOpY 00ydaromuxcst (abTepHATHBHBIC KypChl) BXOJST B BAPHATUBHYIO YacTh
omoka «JIlucrumuuel (Moxynmu)» OOII OGakamaBpuara mo HampasieHutro 02.03.01 —
MaremaTika U KOMIBIOTEPHBIE HAYKH W BKJIFOYAIOT B CEOsl albTEPHATUBHBIA MOJYJb TIO
HAIPaBJICHUIO CHCIHAIN3AIMU, a TaKKe CIENKYpChl (CeMUHAphl) TYMAaHUTApHOW U
npodeccuoHaNbLHOM HANPABICHHOCTH.

AnbTEpHATUBHBIM MOJYJh TIO HAMPABICHUIO CICNUAIU3AIMA BKJIIOYaeT B ce0s
JTUCITUTIIMHBI TT0 MEXAHHUKE CIUIONTHBIX CPel U MH(POKOMMYHUKAITMOHHBIM TEXHOJIOTUSIM, U
MO3BOJISIET CTYACHTaAM THOKO pacHpeaesisaTh 4achl MEXIYy STUMH OOJacTSIMU 3HAHWA B
3aBUCHUMOCTH OT BbIOpaHHOW wumM Kadenpsl crneruanuzanuu. OOmas TpyJa0eMKOCTb
MOJYJISI COCTABISET 9 3aUeTHBIX €AUHUII, OH peanu3yeTcs B 5-6 cemecTpax W HalpaBiieH
Ha BbhIpaOboTKy KommereHiuid OTIK-1, OIIK-4, [TK-1, TIK-2, ITK-3 BblnycKHUKA.

Y4eOHbIM MJIAHOM MPETYCMOTPEHO M3YyUYEHUE CTYIAECHTAMHU TPEX aJIbTEPHATUBHBIX KypCOB
Ir'YMaHUTapHOUN HANpPaBIEHHOCTH:
® QIBTEPHATUBHBIA TyMaHUTApUd KypC — TPYIOEMKOCTh 3 3a4e€THbIE E€IUHULBI,
U3ydaercsl BO 2 ceMecTpe, HarmpasieH Ha pazsutue komrerenund OK-1, OK-2, OK-
4, OK-5, OK-6, peanuzyercs kadenpoit ucropuu Kyasrypsl 'O HI'Y;
® aNpTEpHATUBHBIA Kypc MO (uiI0ocopuu — TPYIOEMKOCTh 3 3au€THBIC EIUHUIIBI,
n3yuaercsa B 4 cemecTpe, HampaBiieH Ha paszButrhe kommnereHuuid OK-1, OK-6,
peanusyercs kadenpoi punocopuu HI'Y;
® QIBTEPHATUBHBIA KypC IO HSKOHOMHUKE — TPYIOEMKOCTh 3 3adyeTHbIC EIUHUIBI,
u3ydaercsi B 8 cemecTpe, HampaBieH Ha paszButue komnereHuuii OK-3, OK-6,
peanusyercs kadeapon skoHoMudeckoit Teopun HI'Y.

AnbpTepHaTUBHBIE KypChl TPO(ECCHOHAIBHON HAIIPABICHHOCTH M3YYalOTCs CTylAeHTamu 4
Kypca Ha Kadenpax crernuain3anii. Y 4eOHbIM TUTAaHOM MPETYCMOTPEHO MOCEIIEHUE IBYyX
MOJIYTOJIOBBIX CIIEIIKYPCOB TPYIOEMKOCTH 2 3a4€THbIE EAMHUIIBI KaXIbli B 7 uU 8
cemecTpax. JlomyckaeTcs MOCEIIEHHE OJIHOIO TOJOBOIO CHEIKypca TpyaoeMKocTH 4
3adeTHble equHUIbl. Crenkypcesl HampasiieHbl Ha pa3Butue komnereniui OK-7, OIIK-1,
[IK-3, IIK-6, IIK-7, IIK-9, IIK-10. ®opmMa mnpoMeXyTOYHOM arTecrauuu —
nuddepeHupoBaHHbIN 3a4eT (B KOHIIE CEMECTpa JIJIi CEMECTPOBBIX KYPCOB, B KOHIIE Iojia
— JUTSI TOJTOBBIX ).

KpomMe Toro, kaxplii CTyIeHT 4 Kypca H0HKEeH MOCeIlaTh HayYHbIi CEMUHAP MO TEMATUKE
UCCJIEI0BAaHUI: MPOXOJUT B 7-8 ceMecTpax, UMEeT TPYAOEMKOCTh 4 3aU€THbIE EAWHUIIBL,
HarpaBiieH Ha pa3Butue komnereHunit OK-6, OK-7, OIIK-2, OIIK-3, I1K-2, I1K-3, T1K-4,
[TK-6, IIK-8, TIK-9, IIK-10, IIK-11. ®opmMa npoMeKyTOYHOI arTecTaluy — 3a4eT B KOHILIE
7 1 8 ceMecTpoOB.

Bb16op cHenkypcoB U CHEICEMUHAPOB OCYIIECTBISIETCS CTYJEHTOM B COIVIACOBAHUU C
HAy4YHBIM PYKOBOJUTEIEM U PYKOBOJCTBOM KadeAphl.



CryneHTbl MOTYT TMOCEIIaTh AaJbTEPHATUBHbIE KYpChl (Kak TyMaHUTapHOW, TaK U
npodeccuoHaNIbHON HAMPABIEHHOCTH) B 00bEeMax, MPEBBIIAIONINX YKa3aHHbBIE B yUeOHOM
wiade. Jucuumimasl (pa3aensl AUCHMIUIMH), MPOCITyIIaHHbIE W CIIaHHbIE CBEpX ILIaHa
3aCUMTHIBAIOTCS B Ka4eCTBE (DAKyIbTaTUBOB.



AJIBTEPHATUBHBIN MOZYJIb IO HAMPABJICHUIO CIICIUAIN3ALAN

Monynb peanusyercs B 1ByX BapuaHTax: BapuanT 1 BkitouaeT B ce0st IByXCEeMECTPOBBIT
Kypc «MCC: XUAKOCTH M ra3bl» U OJHOCEMECTPOBBIN Kypc «CHCTEMHOE U IPUKIAIHOE
IPOrpaMMHOE 00€CIeYeHHe», TPYJIOEMKOCTH 7 U 2 3a4€THBIX €IUHUL] COOTBETCTBEHHO.
BapuanTt 2 npegycMaTrpuBaeT U3ydeHUe TPEX CEMECTPOBBIX KypcoB: «Baenenne B MCCy,
«I'pappr u anroputme» u «Teopusi mapauieNbHBIX CHUCTEM», TPYAOEMKOCTBIO 3 3.€.T.
KaXKIIbIN.

MexaHuKa CIVIOIIHOM Cpelbl: sKMAKOCTH U ra3bl

Jucunminna «MexaHuKka CIUIONIHBIX CPeJl — XKUIKOCTU U Ta3bDy BXOAUT B BAPUATHUBHYIO
4yacTh ecrecTBeHHOHay4yHoro nukina OOII nmo HampaBiieHHIO MOArOTOBKM «MaremaTukay,
BCe MpOopMIM MOArOTOBKH. JlucuuriauHa peanusyercd Ha MexXxaHMKO-MaTeMaTHU4eCKOM
bakynbTeTe HoBocubupckoro roCyJapCTBEHHOTO yHUBepcuTeTa  Kadeapoi
I'uaponunamukn MMO HI'Y.

ConepxaHue AUCUUILIMHBI OXBATBIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C U3YYEHUEM U
WCIIOJIb30BAHUEM MATEMAaTUYECKUX MOJENEN THUIPOAUHAMUKU HACAIBHON M BSI3KOU
KUJKOCTH, a TAKXKE JO3BYKOBOU M CBEPX3BYKOBOM Ia30BOM JUHAMHUKHU.

JlucruminHa HareneHa Ha (opMUpOBaHUE 00MIETTPOGECCHOHATBHBIX KOMITETCHITHMA
OIIK-1, mpodeccuonansupix komnerenuuit [1K-1, [1K-2, TTK-3 BeimyckHuKa.

CucremMHOe U IPUKJIAJHOE TPOTPAaMMHOe o0ecrieyeHue

Jucuunnuaa «CHCTEMHOE M TMPUKIAJAHOE TNPOrpaMMHOE OOecreyeHne» BXOIUT B
BapuMaTUBHYI0 4YacTh Onoka «Jucuumnuuel (Momynu)» OOIl mo HampaBieHUIo
noaAroToBku «Maremarukay. JlucuumninHa peanusyercss Ha MexaHMKO-MaTeMaTHieCKOM
dakynbTreTe  HOBOCMOMpPCKOrO  rocyJapCTBEHHOTO  YHUBEpPCHUTETa kadenpoit
nporpammupoBanus MMO HI'Y.

B kypce nekuuil OUCUUIIIMHBI OCHOBHOE BHUMAaHHUE YENAETCS OINepaldiOHHBIM

cucteMaM u cpenam. Llenpb Kypca - BBECTH CTYJIEHTOB B KpYT' MOHSTHI U 3a/1a4, CBI3aHHBIX
c o0me CTpyKTypod HHQPOpPMAIMOHHOTO oOecmedeHus 3ajad oOpaOOTKU JaHHBIX C
UCIIOJIb30BAaHUEM KOMIIBIOTEPOB, C TEM, YTOOBI CTYAEHTHl MOTJIM CaMOCTOSITENIbHO
aHAJIM3UPOBATh W pEIIaTh TEOPETUYECKHE M MPAKTUUECKHE 3aJauyd, CBS3aHHBIE C
UCIIOJIb30BAaHUEM SI3BIKOB MPOTPAMMHUPOBAHUS U OMEPALIMOHHBIX CHCTEM.
B 3amauy kypca BXOIUT O3HAKOMJIEHHE CTYAEHTOB C MPHUHIMIIAMU TOCTPOCHUS U
CTPYKTYpO#l ammapaTHO-NPOTPaMMHOIO OKpPY)KEHHS, B paMKax KOTOPOTO MPOTEKAIOT
IOPOLECCHl  BBIMOJHEHUSI MIPOrpaMM, NPOUCXOAMWT YIpPaBIEHUWE B3aHMMOJCICTBHEM
IPOrpaMMHBIX TpolieccoB. CTyAEHTHI JOJKHBI MOHATH MPUHIUITBI pa0OThl ONEPalMOHHBIX
CHUCTEM U CUCTEM IPOrPaMMHUPOBAHMUS.

ConepxaHue IUCHUIUIMHBI OXBAaThIBAET UIMPOKHM KpYr BOIPOCOB, CBSI3aHHBIX
MaTEMaTUYCKUM MOJIETMPOBAaHMEM, KaK Ha OCHOBE MporpaMMm pa3paboTaHHBIX
CTyJIEHTaMH, TaK M C MPHUBJICUYCHUEM BO3MOKXHOCTEW CIEIHMAIU3UPOBAHHBIX MAKETOB
MPUKIAAHBIX TPOTPAMM.

JucuuninHa Hanenena Ha gopmupoBanue oduenpodeccruonanbubix komnereniuii OIK-
4, npoeccruonanbupix kommnereHuii [1K-3 BeimyckHuka.



BBenenne B MeXaHHUKY CILIOLIHBIX Cpej
JucunminHa «BBeneHne B MEXAHUKY CIUIOLIHBIX Cpel» BXOAWT B BapuaTuBHYIO 4acThb
onoka «ucuumnuuel (Mmomynu)» OOIIl mo HampaBieHHIO MOJATOTOBKH «MaTeMaTukay.
JucuunnuHa peanusyercs Ha Mexanuko-matematuieckom (axynsrere HoBocrubupckoro
roCyJapCTBEHHOTO YHUBepcuTeTa kadenpoit Teopernueckoit mexanuku MM® HI'Y.
Conepxanve AUCHUIUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBSI3AHHBIX C U3YYEHUEM U
WCMOJIb30BAHUEM MATEMAaTUYECKUX MOJICJIEM TEOpUM YOPYrOCTH M IJIACTHYHOCTH,
TUJIPOANHAMUKHN UICATTBHON U BSI3KOM KUJKOCTH, a TaKkKe€ JO3BYKOBOW M CBEPX3BYKOBOU
ra3oBOW TMHAMUKH.
N3yuenne  AWCHMIUIMHBI ~ HAmpaBieHO Ha  (QOPMHUPOBAHHE  CIEAYIOIIHUX
obmenpodeccuonanbubix kommnereHuii OIIK-1, npodeccuonanpupix komnerenuuit [1K-
1, ITK-2, ITK-3 BbIITyCKHUKA.

I'padsl 1 anropurmel
Hucuunnuna «['padbpl u  anropuTMbe» BXOAUT B BapuaTuBHyro dacth 0Osioka
«ducuunmuuel  (Moxynu)» OOIl mo HampaBiIeHUIO TMOATOTOBKH «MareMaTukay.
Jucuunnuna peanusyercs Ha Mexanuko-matematuieckom (axkynsrere HoBocrubupckoro
roCcyJapCTBEHHOTO YHUBepcuTeTa kadenpoit Teopernueckoit kubepuerrnku MM® HI'Y.
ConepxaHue MUCHIUTUIMHBI OXBAaThIBa€T 0a30BBIC MOHATHUS M OCHOBOIIOJIATAOIINAE
pe3ynbTaThl TEOpUH TpadoB, HA OCHOBAHUHM KOTOPBIX H3YYAIOTCS aITOPUTMBI IS
pelieHus 3a1a4 Ha rpadax, uX 000CHOBAaHHOCTh U TPYIOEMKOCTb.
JlucruminHa HareneHa Ha (opMUpOBaHUE 00MIETTPOGECCHOHATBHBIX KOMITETCHITHMA
OIIK-1, OIIK-4, npodeccuonanpabix kommereniuii [1K-2, I1K-3 BeimyckHuKA.

Teopusi napajuieJIbHbBIX CHCTEM

Hucuunnuna «Teopusi mapajieibHbIX CHCTEM» BXOAUT B BapuaTuBHyro yacTh Oi0ka
«ducuunmuuel  (Mogynu)» OOIl no HampaBieHuo MNOArOTOBKU «MaTtemaTtuka u
KOMITBIOTEPHBIE HAYKH», BC€ MNPOPUIM MOATOTOBKU. JlucuumniauHa peanu3yercss Ha
MexaHUKO-MaTEMaTHYECKOM dakynpTreTe  HoBocubupckoro rOCYJapCTBEHHOTO
yHUBepcHUTeTa Kadeapon BeaucauTeabHbIX cucteM MM® HI'Y.

ConepxaHue TUCHUIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C AJIEMEHTAMU
Teopuu cerei llerpu, ceMaHTHUECKMMH MOJEISMHU Mapaijielinu3Ma, anreopandecKuMu
VCUYUCIIEHUSIMU U JIOTUKaAMU MapajuleIbHbIX MPOIECCOB.

JlucrumuinHa HatelaeHa Ha (opMUpOBaHUE 00MIETPOGECCHOHATBHBIX KOMITETCHITHA
OIIK-4, mpodeccuonanbubix komnereHuui [1K-3.



AJIbTEpHATUBHBIE TYMAHUTAPHBIEC KyPCHI

Pycckas kyabTypa XVI-XVIII BB.: ObIT M HPaBbI
Agtop: K. ucT.H., foienT Muxaun Binagumuposuu Kpuuesnes

Hucuunnuna "Pycckas kynsrypa XVI-XVIII BB.: ObIT U HpaBbl" mpenHa3Ha4eHa s
CTYIEHTOB HeryMaHuTapHbiX ¢akynstetoB HIY. OcCHOBHOW T1I€NbI0  OCBOEHUSA
JTVCLUATUIMHBI SIBISETCSA PACIIMPEHNUE IPEACTABICHUN CTYICHTOB O IIOBCEIHEBHOM KU3HU U
obpryasix pycckux sroned XVI-XVIII  BB. Jlns mocTkeHUS MOCTABICHHOW IeNd
BBIICTISIIOTCSL 33/1a4d Kypca: MPENCTaBUTh KApTUHY PYCCKOro ObITa MO pPa3HbIM €ro
acCIleKTaM, KacCaroIIMMCs BOIIPOCOB PEJIMTUHU, YECTH, B3AaNMOOTHOLIEHUN MEXIY IOJIAMM,
CMEpTH U norpedaabHOro 00psiaa, ceprl Jocyra U NOTPeONIeHUS; BBIIBUTh COOTHOILICHHE
MEXIy HOpPMOW W JeBUalueld B OBITOBOM TNOBEACHHHM PYCCKUX JIIOAEH MPOILIOro;
paccMOTpeTh M3MEHEHHS B TMOBCEAHEBHOM >KM3HU PYCCKOrO OOIIECTBA B MEPEXOTHBIM
NEpUOJl OT CPEAHEBEKOBbSI K HOBOMY BpPEMEHM M IOKa3aTh UX CBSA3b C IPOLECCAMHU
€BpONEN3alMi U CEKYJIPU3ALUN PYCCKOM KynbTypbl. [0 OKOHUaHMM M3ydeHUs YKa3aHHOU
JVCLHUIUIMHBI CTYAEHT JOJKEH
® UMETh TMpeAcCTaBlIeHHE O pa3BuUTUU pycckoro Owita B XVI-XVIII BB., 00
0COOCHHOCTSIX HPABCTBEHHOTO MOBEICHUS PYCCKUX JIFONIEH TOM 3MOXH;
® 3HAaThb OCHOBHBIE OObIYaW W TPATUIUU PYCCKOTO OOIIECTBAa B MEPUOJ MO3ITHETO
CPEIHEBEKOBbSI U1 PAHHETO HOBOT'O BPEMEHHU;
® yMETh OPUEHTUPOBATHCS B TepMUHOJIOTUM pycckoro O6biTa XVI-XVIII BB.
JI71s1 KOHTPOJISL YCBOGHHUSI JTUCUUIUIMHBI Yy4eOHBIM IUIAHOM TMPEAYCMOTPEH 3a4eT B KOHIIE
cemecTpa. B TeueHne cemecTpa BBHIIOTHSIOTCS KOHTPOJIbHBIE PadOTHI U pedeparsl.

Coneprxanue Kypcea:

Kynerypa norpebnenus (10 gacos).

BzauMooTHoIIeHHS 11010B (6 4acoB).

"Konekc uectu" (6 yacos).

[IpecTynHUKY U TIOPbMBI (2 Yaca).

"Bokpyr cmeptu" (4 yaca).

DKcTpeMasibHbIe POPMBI PETUTHO3HOTO MOoBeieHUS (4 yaca).

SIS

YyeOHO-MeTOAHYECKOE O0ecTeueHne JUCIUIIINHBI.
[TpumepHbIe BONPOCHI AJ1sl KOHTPOJIBHOUN pabOTHI:
e Kak ynorpe6msiu Tabak B XVIII B.?
e Uewm Gan ormuaercs ot accambnen? Kakue tanmpl Obun B obuxozae 6anoB XVIII
B.?
[ToueMy MYy>KYMHBI IETPOBCKOTO BPEMEHHU MPOTUBUWIUCH OpagoOpuTHIO?
Kak npunumanu rocteit B MockoBckoit Pycu?
Yro takoe "oOypoueHune" U KaKOBbI METOJIbI OOPHOBI ¢ HUM?
YKa)XUTE OCHOBHBIE TUITBI MYy>KCKOoU onex bl Ha Pycu XVI-XVII BB.
Urto Takoe KymauHbii 60i? Ilepeuncnure ero pa3HOBUIHOCTH.
Yewm kabak OTIMYAETCS OT KOPUMBI?
Yro Bri 3Haete 00 ynotpebnenuu miatkoB B Poccun XVI-XVIII BB.?



Kak B Poccuiickom rocynapcrse XVIII B. noaaepKuBaaoch CAHUTAPHOE COCTOSIHUE
TOPOJICKUX YJIHI U JKWJIHAILL?

Tembl a1 pedepatos:

[Ty6nuunsie npa3nanuku npu [lerpe Benukom.

Aunkorons B nonerposckon Pocenn.

Pycckuit 6an XVIII B.

JIto60Bb u cBatoBcTBO B Poccuu XVIII B.

Ponuremn n netn: pycckuit onsiT XVI-XVIII BB.

3ammra yectu B Poccun XVI-XVIII BB.

Ponossie Tutynel B Poccun (XVI-XVIII).

Manpruiickue poiapu B Poccun.

Jlonpoc u nbITKa: pycckoe yrosoBHoe cieactsue B XVIII B.

3amagHblid OBIT INIa3aMH PYCCKHUX ITyTEIIECTBEHHUKOB leTpoBCcKoOM AmoXH.

O6pa?>HBI BOITPOCOB AJIA IMMOATOTOBKHU K 3a4CTY:

Canutapus u rurueHa pycckoro 0eita X VI-XVIII BB. Jleuenue 6ose3Hei.

Kynerypa nuranus B Poccun. Ynorpebnenue amkorons u Tabaxa.

Mopnst u HpaBbel Poccun XVI-XVIII BB.

Jlocyr m pasBiedeHus pycckux ronerd B MoCkOBCKOM mapctBe u Poccuiickoun
nmriepuun XVIII B.

bpak u pa3zBon B Poccun: 0T cpeqHEBEKOBBSI K HOBOMY BPEMEHH.

Pycckue o0psizibl, CBA3aHHBIE C POXKACHUEM peOeHKa.

CemeliHble HpPaBbl M MPECTYIUIEHUS IPOTUB CEMBU U IMOJOBOM HPABCTBEHHOCTH B
Poccun XVI-XVIII BB.

I'ocynapeBa uecTh u ee 3amura.

Ponosas u BeicnyxeHHas yects B Poccnu XVI-XVIII BB.

3ammra nHaAMBHIYyaIbHOU yecTu B Poccum XVI-XVIII BB. /IBopsiHCKas 1y3b.
[IpectynHOCTh M paccienoBanue npectymiennit B Poccun (XVI-XVIII BB.).
Haxka3zanus npectynaukoB B Poccuiickom rocymapctse X VI-XVIII BB.
[IpaBocnaBHbIE MPEICTABICHUS O CMEPTH U OECCMEPTHUH.

Cyuuun B Poccun XVI-XVIII BB.

[Torpe6anbHbIi 00psa M TOMUHOBEHUE yconuX Y pycckux XVI-XVIII Ba.

Pycckoe mMoHamecTBO CpenHEBEKOBbs M HOBOTO BpemeHu. "HOpomubie Xpucra
paau".

Pycckoe ceKTaHTCTBO (XJIBICTOBCTBO M CKOITYECTBO).

Nneonorust u putyansl poccurickoro maconcrsa XVIII B.

Cnmcok 0CHOBHBIX MCTOYHHKOB U CHIEIHAJIbHOM JIUTEPaTyPhbI:

besBpemenne u BpemeHmuku: BocmomuHanus 00 '"3moXe MBOPIIOBBIX IEPEBOPOTOB"
(1720-1760 -e ronsr). JI. 1991.

Bbonotos A.T. 3anucku Annpest Tumodeesuua bonorosa. 1737-1796. Tyna, 1988. T.1-2.
I'ep6epmureiin C. 3anucku o0 MockoBun. M., 1988.



Hamkosa E.P. 3anucku 1743 -1810. JI., 1985.

HepxaBud [.P. I36panHas npo3a. M., 1984.

Juesnuk Mapunsl Muwntek. CI16., 1995.

Homoctpoii. CII0., 1994.

Ekarepuna II. 3anucku numneparpuubl Exkarepuns 1. M., 1989.

3anucku pycckux xeHimuH X VIII- neppoit nonoBunbl XIX Beka. M., 1990.

Korommxun I'K. O Poccun B napcrBoBanue Anekces Muxaiinosuua. CII6., 1906.

Macca U. Kpatkoe nsBectue o0 MockoBuu B Hauasie XVII B. M., 1937.

Muxanon JIuteun. O HpaBax TaTap, JUTOBLEB U MOCKBHUTAH. M., 1994.

O nospexaenun HpaBoB B Poccun kHsa3d M. IllepOatosa u IlyremectBue A. Panuniesa.
M., 1985.

Oneapuit A. IlogpoOHOE omucaHWe IyTEMIECTBUS [ OMMITHHCKOTO TIOCONBCTBA B
MockoButo u Ilepcuto B 1633, 1636, 1639 rogax. M., 1870.

[TamsaTHUKKM nuTepaTypbl npeBHel Pycu: Bropas nosmoBuna XVI Beka. M., 1986; XVII
Bek. M., 1988; ku. 1; M., 1989, k. 2.

[Terp Benukuii. M., 1993.

[TocceBuno A. Uctopuueckue counnenust o Poccun XVI B. M., 1983.

[Ipoesxkas mo MockoBuu (Poccus XVI -XVII BexoB rnazamu auruioMmaroB). M., 1991.
Poccuiickoe 3akoHogaTenbcTBO X-XX BekoB. M., 1984-1987. T. 1-5.
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OCHOBBI PUTOPUKH
ABTOp: K.(.H., nou. Tazuera E.M.

Huctunnunaa "OCHOBBI pUTOpUKHU' MpenHa3HadyeHa s ctyneHtoB PEH, 5O, MM®, M®
HI'Y. OcHoBHas 11€7b JaHHOW AMCIUIUIMHBI - W3JIOKEHUE OCHOB TECOPUM KpacHOpPEUUs,
00y4YeHHEe HCKYCCTBY TMOCTPOCHHUS M MYOIMYHOTO NPOU3HECEHHUs pedyu (0paTopCKOMY
MacTepcTBy). Hacrtosmuii Kypc IOMKEH TOMOYb CTyIeHTaM C(HOPMHPOBATH HAaBBIKH,
YMEHUSI TPOU3HOCUTH pPEUYb MyONWYHO (Tepen aynutopuei) CcBOOOAHO, JOXOJYMBO,
yOeUTEeNIbHO U YBIEKaTelbHO. [[1s JOCTHUXKEHUS TMOCTABICHHOM WENU BbIJIESIOTCS
CJEeAYIONIME 3a/1a4u Kypca:

MMO3HAKOMUTH C 6a30BBIMH MOHATHUSIMH Kypca - KpaCHOpeUre, OpaTOPCTBO (OpaTopcKoe
HCKYCCTBO), PUTOPUKA; a TAKXKE C CYIIECTBOBAHHWEM pa3HbIX PUTOPHUYECKHUX IIKOJ,
pa3HBIX TOYEK 3PEHUS HA IPEAMET PUTOPUKHY;

[O3HAKOMUTb C TPAJAULUAMU PYCCKON IIKOJIBI KPACHOPEUMS;

PacCKpbITh CyTh PUTOPUYECKOTO KAaHOHA, Pa3pab0TaHHOTO aHTUYHBIMU MBICTUTEIISIMU;
OXapaKTEPU30BATh KAKYIO U3 IISITH YaCTEN CTPYKTYpPbl OPaTOPCKOM peuH;

OOBSICHUTD Pa3InuMsl MEXIy TEOPHUEH M NPAKTUKON (MCKYCCTBOM) KpAacHOpedMs, a
TaK)K€ OOBSCHUTH, YTO U3yUYEHUE TEOPUU PUTOPUKU HEOOXOIUMO AJI ONTUMHU3ALUU
PEUEMBICITUTENIBHOMN JESATENBHOCTH - PA3BUTHS U COBEPLICHCTBOBAHUS JIOTMYECKON U
pEUEBOIl KYJIBTYpBHI.

B pa0boTe HaJ TeMOH, B MPOLECCe MOATOTOBKU IMMYOJUYHOTO BBHICTYIUUICHHSI HAyYUTHCS
OBICTPO HaXOAWTh, '"BBIUEPIBIBATH"' HYXKHYIO, BaXKHYIO, TMOJIE3HYIO HH(OPMAIHIO;
YMETh CXBAaTUTh CYTh, CAMOE CYIIECTBEHHOE M OBICTPO BKIIFOUYUTH HOBBIE 3HAHUS B
CUCTEMY CBOMX 3HAHMI, aJIEKBATHO JIOCTPanBas U MepeCTpanuBasi Hy)KHbII MaTepuall,
pa3BUTHE BHHMMAHMS, C OJHOM CTOPOHBI - YCTOWYMBOIO BHUMAaHMs, YMEHUS
COCpPEAOTOUYUTHCS Ha ITIaBHOM, HE OTBJIEKAsICh HA MEJIOYM, Ha HECYILIECTBEHHOE (U IIPH
HOATOTOBKE, W IPHU NPOU3ZHECEHUU PEUYH), C JAPYrod CTOPOHBI - MHOTOMEPHOIO
BHUMAaHUS, YMEHHUE OBICTPO NEpeKyrodyarbcs, AepXaTb B II0J€ 3pEHHs cpasy
HECKOJIbKO OOBEKTOB M UX KOHTPOJIUPOBATH (MPOIECC Pa3BUTHUS MBICIHU, CBOIO PEUb,
CBOE MOBEJICHUE, TOBEJCHUE CITyILIATENEH, BpeMs);

pa3BUBaTh YYBCTBO ayJUTOpWH, yMeHHWE " 4YuTaTh MO Junam", CrnocoOHOCTH
YCTaHABIMBATh KOHTAKT CO CIIYIIATENSIMHU U ONTHUMAJIbHBIN PEKUM BOCIIPHUSATHUS PEUH,
BECTH >KMBOM JMAJIOT;

YMEHHUE YNPaBJISITh COOON U ayIUTOPUI, TPEHUPOBATh BOJIIO;

pa3BHUBaTh CIOCOOHOCTh K TBOPYECKOM IepepaboTKe Marepuana, CIoCOOHOCTh
B3INIIHYTHh Ha MPOOJIEMy MO-CBOEMY, C HOBOW TOYKH 3pEHUSs, CIOCOOHOCTH CBOOOIHO,
Ha I71a3ax y CIylaTesied pa3MbIIUIATh, TOBOPUTH "BKUBYIO" (HE OBITh MPUBSI3aHHBIM K

TEKCTY).

HYAHUW U3yYCHUS K HOBBI PUTOPUKH" CTYICHTHI JOJKHBIL
[To oxoHua 3yde ypca "OcHo opuKu" CTyne OJIXKHBI:

3HaTh O TOM, YTO TAaKOE€ PUTOPHUKA, KPACHOPEUHME, OPATOPCKOE MACTEPCTBO, MMETH
NPEACTABICHUE O MPOUCXOXKICHUU PUTOPUKH, HCTOPUU PA3ZBUTUA PUTOPUUYECKUX
3HaHUM;

3HaTh O TOM, KaK TOTOBUTCA IYOJMYHOE BBICTYIUICHHE, Kakue TpeOoBaHUS
MPENBABISIOTCS K BBIOOPY TeMbI, (DOPMYIMPOBKE HA3BaHUS, CTPYKType OpPaTOPCKOU
peun, GopMe H3JIOKEHUS Marepuana, U yMETh OTH 3HAHUSA HCIOJIB30BaTh B CBOCH



PaKTUKE;
® yMEThb IMPOU3HOCUTH PEUb B COOTBETCTBHM C OP(POIMUYECKUMH HOPMAaMU PYCCKOIO
A3bIKA, TEXHUYECKHU TPAMOTHO M HHTOHALIMOHHO BBIPA3UTEIIBLHO;
® yMEThb BHYTPEHHE, NICUXOJIOTMUYECKM HACTPauBaThCsl HA BBIMIOJHEHUE MOCTABIEHHBIX
3aja4 (ObITh COOpaHHBIM, YBEPEHHBIM, CACPKAHHBIM);
e coOmoaaTh STUYECKHE HOPMBI MIOBEACHUS B ayJUTOPHH;
® CTPEMUTBHCA MPUOOPECTH E€CTECTBEHHBIN, HEMPUHYXACHHBIX XapaKTep MOBEACHUS B
OOIIEHUY CO CIYIIATENSIMU;
® HayyuThCsid TPAMOTHO MHCAaThb TEKCT BBICTYIUIEHUS W yMETb UM 3(PPEKTUBHO
II0JIB30BATHCS B MPOLECCE MPOU3IHECEHUSI PEUH.
WTOroBBIiI KOHTPOJIb: MO OKOHYAHUM Kypca Y4YeOHbIM IUIAHOM MPETyCMOTPEHO
IPOBEJICHUE 2 3a4€TOB - B 1-M U BO 2-M ceMecTpax (IO KEJIAHUIO CTYIEHTOB 3a4€T MOXKET
ObITh NpUHAT B U depeHunpoBanHoi popme). Tekyuit KOHTPOJIb: B TEUEHUE TIEPBOTO U
BTOPOTO CEMECTPOB BBIMOIHSIIOTCS CIEIYIOIINE KOHTPOJbHBIE DPAOOTHI, MPAKTHUYECKHUE
3a/1aHus
® TPEHHUHT MO0 TEXHUKE PEUU: OTpadaThiBaeTCsA YETKOE MPOU3HECEHUE IIACHBIX 3BYKOB,
COIIaCHBIX, OKOHYAHUH CJIOB, MPOBEPSIETCS AUKIIKS, TIOCTAHOBKA I0J0CA, IbIXaHMUS;
® TPEHHUHI 1O BBIPA3UTEIBHOMY UTEHHIO: OTpalaThiBa€TCsI M MPOBEPSIETCS
MHTOHAIIMOHHAS BBIPA3UTEIbHOCTh PEUH;
® BBICTYIUICHHUS C JIOKJIaJlaMM IO Ha3BaHHOW TeMe (Hampumep, Tema: "AHanu3 u
kputndyeckoe ocmbicienue kauru Jl. Kapuerm "Kak BbipabarbiBaTh yBEPEHHOCTH B
cebe W BIUATH Ha JIIOAEHW, BBICTyNas NyOnuM4HO"); JOKJIAAbl OOCYKIArOTCA,
aHAIM3UPYIOTCS U OLIEHUBAIOTCS;
® BBICTYIUICHUS C TBOPYECKUMH JOKJIaJaMU (T€Mbl BBHIOMPAIOT CaMU CTYACHTHI); MPHU
3TOM aHAJM3HUPYETCS U OLEHUBAETCS: 1) CTENEHb NOATOTOBIEHHOCTH, IPOAYMAaHHOCTH
TEeMBbl, 2) aKTyaJbHOCTbh, HOBU3HA, OPUTHHAIBHOCTh TE€MBbI, 3) JOTUKA PAa3BUTHS TEMBI
(koMIo3uLMs, CTPYKTypa), 4) KaduecTBO peud (CTWb), S5) MpPaBUIbHOCTh
MPOM3HOIICHUS, AUKIIHS, TOJI0C, MHTOHALUS , 0) MOBEACHNUE B ayIUTOPUHU, MAHEPHI,
KyJbTypa OOIIEHHUS CO CIyIIaTeNlssMH, /) YMEHHE OTBEYaTh Ha BOMPOCHI OBICTPO,
TOYHO, OCTPOYMHO, KPaTKO.
Pe3ynbraThl KOHTPOJIBHBIX PA0OT, MPAKTUYECKUX 3aHSATUN SIBISIOTCS OCHOBAaHUEM IS
BBICTABJICHUS 3aueTa Mo OKOHYaHUM Kypca. CTyIeHThI, KOTOphIE HE TPOIMYCKAIOT 3aHATHI,
YCHEIIHO BHIMOJIHAIOT BCE 3aJaHusl, MOTYT MOJTYYUTh 3a4€T aBTOMAaTOM.

Cozeprkanue Kypcea:

1. BBEJAEHUE. Onpenenenue uenu, 3aaa4 kypca. O TepMUHAX KpaCHOPEUYHUE, OPaTOPCKOE
UCKYCCTBO, PUTOpPUKA. TpU OCHOBHBIX TOUKH 3PE€HHSI B NOHHUMAaHUM MPEAMETA PUTOPHUKH,
Tpu rpynnbl nepununui ("rpedeckas", "pumckas', "cpenneBexoBas'). Putopuueckue
HIKOJbl. PuTOpuka kak Hayka (T€OpHsl KpaCHOpEUYWs) U PUTOPHKA KAaK HCKYCCTBO
(mpakTuueckoe kpacHopeuue). Heoputopuka.

2. PYCCKAA HIKOJIA KPACHOPEUHA. IlepBoie pycckue putopuku X VII B. Yuenue o
kpacHopeuun M.B.Jlomonocosa. Tpynbr mo kpacHopeunto XVIII-XIX BB. Putopuxn
POCCHIICKHX aKaJeMHKOB. PyKOBOACTBa IO OTIEIBHBIM poJaM KpacHopeuus. Pycckoe
aKaJIeMHUYECKOE KPACHOPEUHE.

3. PUTOPUYECKUIN KAHOH. IlstuuacTHas CTPYKTypa oparopckoil peun. Inventio




(U306petenue). Dispositio (Pacnonoxkenue). Elokutio (Vkpamenue). Memoria (ITamsts).
Actio hipocrisis (MHcLieHMpOBaHOE pedeBOe JEHCTBUE).

4. DTAII ITIOATOTOBKU IIYBJIMYHOM PEYN. I'maBHoe TpeGoBaHMe K IyOIMYHOlM
peun (comepkaTeIbHOCTh, MH(POPMAIIMOHHOE HaChIlieHHEe). TpeOoBaHUs K BEIOOPY TEMBI U
dbopmynupoBke  Ha3BaHus. OrnpezaelieHHe 1€MW, 3a/a4 BBICTYIUICHUS. BrblsiBIeHue
MOTEHIMAIBHBIX BO3MOXKHOCTEH TEMbI (Kpyra BOMPOCOB, HEOOXOIMMBIX JIJISi PACKPBITHS
TeMbl). OnpeaeeHne OKOHYATEIbHOW CTPaTeruy peun (HapaBIeHUs U3JI0KEHNS ).

5. CTPYKTYPA OPATOPCKOM PEUM. Yro Takoe CTPyKTypa (KOMIIO3HIIIS) OPaTOPCKOil
peun. OcHoBHbIe mpaBuia mucnosunuu (Dispositio). Jlormka pa3BuUTHS TEMBI U
JorHYecKas KyJabTypa oparopa.  3aKOHbl MpaBUJIbLHOrO MblnuieHusa. OOs3arenbHOe
HAJIMYUE TPEXYAaCTHOW CTPYKTYPBI peuH (XOTS BO3MOXHa U MATUYAcTHas1). BBenenue u
3aknmroueHue. "3akoH kpas" (wim "IlpaBuino pamku"). OCHOBHas 4acTh OPATOPCKOM peun
, €€ 1enu U 3aaa4u. Te3uc (M moctaHoBka npoOnemsl). Happauus (uiu moBecTBOBaHHE,
dakTonornueckuii acnekt Tembl). [lonTBepkaenue (koHpupmaius) - 3Tan pa3BepHYTON
apryMeHTalluu., JI0Ka3aTelbCTBO WCTUHHOCTU BBIABUHYTHIX TOJIOKeHUU. "Tomepos
MOpsJIOK".

6. PABOTA OPATOPA HAJl CTUJIEM (CJIOI'OM). Omnokyuus (Elokutio) - pa3znmen
PUTOPUKH, TPEJCTABISAIOMIUNA CIOBECHOE OQOpMIEHHE MBICIH (MO ONPEACNICHUIO
Apucrorensi), 3tanmn coOCTBEHHO TekcTooOpa3oBaHus. IlpaBuna anokynuu. OO1mue
HAOMIONEHUsT HaJa pPAa3NIUYHBIMA TpaMMarTHyecKuMH (opMaMu M KOHCTPYKIUSIMHU.
[Ipennoxxenue, oparopckas ¢pasza, mepuoa. YueHHe o QopMmMax pedd, O KaHpax.
CyxnaeHust 00 OCHOBHBIX XapaKTEPUCTHKAX CTHUIISL.

7. YUEHUE U ®UT'YPAX U TPOITAX. Omnwucanue u kinaccupukanus pUTOPUIECKUX
buryp B KIacCHMYECKMX U pPYCCKUX puTopukax. durypel mbicau, (Urypsl cioBa.
BripasuTenbHble cpeicTBa COBPEMEHHOTO PYCCKOTO SI3bIKa M HMX HCIOJIB30BAaHUE B
opatopckoii peun. Krnaccudukaiuss BbIpa3HTENbHBIX CPEICTB PYCCKOTO  SI3bIKA.
OYHKIIMOHAIBHO-CTWIMCTUYECKM  MAapKUPOBAaHHbIE  CpPEACTBA  PYCCKOIO  SI3bIKA.
OMOLIMOHATBHO-0LIEHOYHO-3KCIIPECCUBHBIE ~ CpPeliCTBa  pycckoro  si3blka. OOpa3Hbie
CpelICTBAa PYCCKOTO $I3bIKA: CPEICTBA CIOBECHOM 00pa3HOCTHU (TPOIbl), CHHTAKCHUYECKUE
BBIPA3UTENbHBIE CPEICTBA A3BIKA.

8. VCITOJTHUTEJIBCKUI OTAII [TYBJIMYHOI'O BBICTVYIIJIEHUMAL.
NHucuenupoBanHoe peueBoit jaerictBue ('roBopu W jAedcTByi", "mpuBenu CIOBO B
neiicteue"). OCHOBHas 1IeJIb W 3aJa4d  MCIHOJHUTENIbCKOro drtama. CocTaBistolme
KYJbTYpbl OOIIEHHS CO CIyIIaTeNsIMU. BHYTpEHHHIl NCHUXOJOTMYECKHMH HACTpOWd Ha
BBITIOJIHEHUE TOCTABJICHHBIX 337a4 (€JI0BOM HACTpOi). DTUUECKass CTOPOHA MOBEACHUS
oparopa. CiocoOsl MpUOOPETEHUSI €CTECTBEHHOW, HETIPUHYKIEHHON MaHEphl MMOBEICHUS
B OOLIEHMM CO chymaTeqsMd. YMeHue '"momath ceOs". YMeHHe HMMIpPOBU3UPOBATH.
YMenne 3(hPeKTUBHO UCTIONB30BATh 3aMMUCH, TEKCT PEUH.

9. TEXHUKA PEUM. ®usnueckas kyiabrypa peud. Jukimus. IIpoBepka apTukyasuuu,
JTUKIIMOHHBIE YIIPaXXHEHUs (OTUYETIIMBOE MPOU3HECEHUE TIACHBIX U COTJIACHBIX, OKOHYaHUN
CJIOB, YTEHHE OOJIBIIMX OTPE3KOB TEKCTa, YMCTOrOBOPKH, CKOporoBopku). HopmanbHoe
rosiocoBefieHue (TpeboBaHusl, IPeIbsBIsEMbIE K To0cy oparopa). [IpaBuibHOE AbIXaHHE.
JIpIxaTeNbHbIE YIIPAXKHEHUS.

10. PYCCKAS PEYEBAS MHTOHAILIMA. Yto Takoe nHTOHALMS (TIPOCOHUS), KAaKOBa €€
npupoaa. OcoOEHHOCTH PYCCKOW pedyeBOM MHTOHAIMU. My3bIKalbHbIE XapaKTEPUCTUKU
pedeBoil HTOHAMKU. OCHOBHBIE 3JIEMEHThI PEYEBOIO TOHA: MEJIOJIMKA, YIAPHOCTb, May3a,



TeMmi, TemMOp, puTM. OCHOBHbIE (YHKUIMM WHTOHAalMHU. Pojb MHTOHAUMM B TEpenadyu
nonarekcra. Tumnbl noarekctoB. [loHATHE MHTOHALIMOHHOW BBIPA3UTENBLHOCTU. PUTMUMKO-
MEJIOUYECKOE UCTIONHEeHE. PeueBbie mapTUTyphl.

11. AVIWUTOPUS. Tunwe aymutopuu. IlpenpeuyeBass U peudeBas OpHUEHTALMS Ha
KOHKpPETHYI0 ayautopuio. IloHsiTue KoHTakTa (0OpaTHOM CBSI3M) CO CIyLIATENISMH.
deHoMeH mnoApakaHus (WM peakius 3apaxkeHus, koHdopmusMm). Ilcuxonorus
cilymiarenei. YMeHHe co3laTh ayJuTOPHIO-KOJUIEKTUB C €IMHOOOpa3HOW peakiuei Ha
peub. Pa3Has cTeneHb opraHu3alyy ayIUTOPHH.

12. MEXAHUW3M BOCIIPUATUA PEY. Buumanwue, ero npupona. IIpousBonbHoe u
HEMPOU3BOJILHOEC BHHMaHHE. YMEHHE YIPaBIsATh BHUMAaHHWEM ciymiareneil. [lpuemsr
MOJIZIEP>)KaHNsSI M BOCCTAHOBJICHUSI BHUMaHUs ciymiareieil. [lonmmanue. Pasnas crernens,
pa3Hble ypOBHU MOHUMaHUs. [leprienTuBHAs NeATeTbHOCTH (BIMSHUE TPOILIOTO OTBITA) B
poIiecce MTOHUMAaHMS, BOCIPHUITHS pedr. MHEMOHMYECKas JeSTENHHOCTh (3aIIOMHUHAHWE).
[TaMAaTh TONTOBpEMEHHAs U ONepaTuBHasl.

13. OPATOP. IlpencraBienue o ToM, KakuM JOJDKEH OBITH opaTop (oOpa3 opartopa) B
aHTUYHBIX puTOopukax. Tpakrar Iluuepona "O Hawmydmem poae oparopon'.
TpexcryneHuaras cucTeMa BOCIUTAHUS U 00pa30oBaHUs opaTopa, pa3padoTaHHasi pUMCKUM
oparopoM u mbiciutesieM Mapkom ®aduem Kpuntunuanom ("O6 oOpazoBaHuu oparopa').
[Ipodeccuorpamma oparopa (KakMMH KadyecTBaMH JIOJDKEH o0ianaTh  opartop).
CriocoOHOCTH, IPUPOAHBIE AaHHBIE oparopa (iekTopa). [lpuHIMIBI opraHu3anuu Tpyaa

oparopa (KylbTypa Tpyaa).

Y4eOHO-MeTOAUYECKOE O0ecniedeHre JUCITUTIINHbI
[lepeuenb MpUMEPHBIX KOHTPOJIBHBIX BOIPOCOB M 3aJJaHUH JJISI CAMOCTOSITETHHOU PaOOTHI
1. TlomroroBsre cooOmenue "JI.Kapruern wm ero mnpeactaBieHuss 00 OpPaTOPCKOM
macrtepcTse'.
2. IlpouuTaiite  TEKCT (TEeKCT  BBICTYIUIEHUSI MPEABAPUTENILHO  pa3laeTcs),
MPOAHATIMZUPYITE €ro CTPYKTYPY M OTBETHTE Ha BOIPOCHI:
® SBIISIETCS JIM , HA Ball B3MJISA/l, aKTyaJIbHOM, MHTEPECHOM TeMa BBICTYILICHHUS,
KakoBa ujesi (OCHOBHAs MbICJIb) BBICTYIICHHUS,
JIaliTe OLIEHKY BBEJICHUIO, KAKUM €II1€ MOYKET OBITh HA4aJio TAHHOTO BBICTYIUJICHUS,
KaKOBbI MPUHIIUIIBI 0TOOpa MaTepuaia,
KaK CTPOSITCS JOKA3aTeNIbCTBA , IPOJyMaHa JIU CHCTeMa apryMEHTallHH,
JAWTE OLIEHKY 3aKIIOYEHHUIO.
OJITOTOBBTE TBOPUECKUM JTOKIIA]l, TPEABAPUTEIBHO:
BbIOEpeTe HamOoJiee WHTEPECHYI0, TOJIE3HYI0, C Ballle TOYKU 3pPEHUS, TEMY
BBICTYIUJICHUS,
® OIpeAeNIuTe KPyr BOMPOCOB, HEOOXOAUMBIX JJIsi PACKPBITUS TEMBI,
® COCTaBbTE MOAPOOHBIN IJIaH BBICTYIUICHHUS,
e cjaiiTe 115l IPOBEPKU BECh TEKCT BBICTYILICHMUS.
4. Tlpu oOCyXI€HUH TOKJIAJ0B OXapaKTepU3yiTe (Uiu AaiiTe OLEHKY):
® CTENeHb MOJrOTOBIEHHOCTU JOKJIa/1a, CAMOCTOSITEIBHOCTh B  OCMBICICHUU
BOIIpOCA,
® AKTYaJbHOCTbh, HOBU3HY, OPUTMHAIBHOCTh TEMbI BBICTYILJICHUS,
® CTPYKTYpYy p€uH, MOCAEA0BATEIbHOCTD, TOTUKY U3JI0KEHUS.

3.

.E.....



® Ka4yeCTBO peud (CTUJIb U3JIOKEHUS ),

e rmpou3HeceHWe  (MpaBWUIbHOE,  TEXHWYECKH  TIPaMOTHOE,  WHTOHAIMOHHO
BBIPA3UTENBHOE),

® TIOBENICHUE B ayIUTOPUH, MAHEPHI, KYJIbTYPYy OOIICHHSI CO CIYIIATEIISIMH,

® OTBETHI Ha BOIIPOCHI.

OOpasibl BOIIPOCOB JIsI TOJTOTOBKH K 3a4eTy

. Putopuka xak mpeaMeT u3ydeHusl.

. [TonroroBka myOIMYHOTO BHICTYIUICHUS.

. Kommo3uttust oparopckoii pedn.

. OTIUCaHUe U KIacCUUKAIIS PUTOPUUECKUX PUTYD.

. UCTIOJTHUTEITLCKHH 3TaIl MyOJIMYHOTO BBICTYTIICHUS.

. [IponzHecenune oparopckor peun. TeXHUKA pedn.

. IUHTOHAIIMOHHAS BRIPA3UTEIIBHOCTD PEYH.

. Aynurtopust. [Icuxonorus aymuropun. CoCTaBISIFOITHE TIPOIIECCa BOCTIPUSITHS PEUH.
. [IpencraBnenne o TOM, KaKUM JIOJDKEH OBITH OpaTop.
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CnucoK OCHOBHO# M IOMOJTHUTEILHOM JTUTEPATYPHI.

1. Anpecsn I'. 3. Oparopckoe nckyccto. M., 1978.

2. beamenosa H. A. Ouepku 1o Teopuu U UCTOPpUM pUuTOpuKu. M., 1991.

3. BonkoB A. A. OcHOBBI pycckoil putopuku. M., 1996.

4. Bomnepckuii B. I1. Putopuku B Poccun XVII-XIII BB.M., 1988.

5. I'paynuna M. A., MucskeBuu I. U. Teopusi 1 npakTuka pyccKoro kpacHopeuus. M.,
1989.

6. UBanosa C. ®@. Criennduka myonmanoi peuu. M., 1978.

7. UBanosa C. @. MckyccTBo nuainora, win becenpl o puropuke. M., 1992.

8. UBun A. A. OcHOBBI Teopuu aprymenranuu. M., 1997.

9. KoxteB H. H. OcHoBbI oparopckoii peun. M., 1992.

10. KoxteB H. H. Putopuka. M., 1994.

11. Ky3unenosa T. U., CrpensnukoBa M. I1. Oparopckoe uckycctso B [IpeBHeM Pume.M.,
1976.

12. Hoxun E. A. MactepcTBO yCTHOTO BhICTYIUIEHUS. M., 1989.

13. PoxnectBenckuii FO. B. Teopus puropuku. M., 1997.

14. Comnep II. OcHoBBI UcKyccTBa peun. M., 1992,

15. Crepuun U. A. IIpaktuueckas putopuka. Boponex, 1993.

16. Yuxaues B.II. Jlektopckoe kpacHOopeune pycckux yueHslx XIX B. M., 1987.

17. Wlepemesckas E. b. Uctopusi antTuHOro oparopckoro mckyccrsa. HoBocuOupck,
2004.



My3bika B IPOCTPAHCTBE KYJIbTYPbI
Asrtop: Tumodeera M.A.

Hucuunnuna (kype) «My3bika B IPOCTPAHCTBE KYJIbTYPbI» UMEET CBOEH 1EIbI0 U3yUeHUe
3aKOHOB MY3bIKAJIBHOTO HMCKYCCTBa, €r0 CTHJIEH M >KaHPOB, CBA3EH MY3bIKU C JAPYTUMHU
BUJIAMU MCKYCCTBA; IPUOOPETEHUE KYJIbTYPbl BOCHPUSITHS MY3bIKH; pPa3BUTHE HABBIKOB
MY3bIKQJIBHOTO TBOpUYECTBA. /(151 TOCTHKEHUS MOCTABICHHOMN L€ BBLACISIOTCS 3a/1a4u
Kypca:

® ONMCAaHHE OCHOBHBIX 3TANOB CTAHOBJIEHUS MY3bIKaJIbHOIO UCKYCCTBA;

® U3Y4YEHHUE HOPM MY3bIKAJIIbHOW peyu;

® MpPUOOPETEHHE HABBIKOB CIIYIIAHUSI MY3bIKU U €€ aHAJIN3a;

® BBINOJIHEHUE YIIPAKHEHUH I PA3BUTHS MY3bIKAIbHBIX CIOCOOHOCTEH.
B pe3ynbrare ocBOEHUS TUCHUIUIMHBI CTYJICHT JIOJKEH:

® -IMETh MPEJCTaBICHUE 00 OCHOBHBIX dTarax Pa3BUTHS MY3BbIKATHHOTO UCKYCCTBA;

® -3HATh KJIIOYEBBIC MOHATHUS MY3bIKAJILHOTO SI3bIKA;

® -yMETh ONPENEIATh CTUIIb, KaHp, ((OPMY MY3bIKaJIbLHOTO IPOU3BEICHHUS;

® - BIAJETh METOJAMU YITYUIICHUS CBOMX MY3bIKAJIbHBIX CTIOCOOHOCTEH.

Kypc npeanasnayen amsi CTyeHTOB HeryMaHuTapHbIX gaxynsreTtoB HI'Y u npomomxaercs
1 cemecTp.

CozeprxaHue pa3fenoB U TEM Kypca:

Kynbrypa u uckycctBo. Buspl nckycctBa u ux kiaccupuKaius.
My3bikanbhbie Tpaguuuu Jpesuero Kurasa, Mnauu, Erunra

O My3BIKE IPEKO-PUMCKON aHTUYHOCTHU

My3bikanibable Tpaauuuu CpeqHEBEKOBbSI.

My3bika srioxu Peneccanca.

Hossle my3bikanbuble TeHaeHunn X VII —Hagana XVIII Bekos.
. C. bax u ero COBpeMEHHHKHU.

Benckas knaccuueckas mikona: M. Taitan, B. A. Mouapr, JI.Ban beTxoBeH.
My3bIKa 3110XU pOMaHTHU3MA.

10.13 ucTOpUM OTEYECTBEHHOT'O MY3bIKaJIbHOTO UCKYCCTBA.
11.0teuectBenHas My3bika XIX-Hauanma XX Beka.
12.My3bIKajbHbI€ CTIOCOOHOCTH U CIIOCOOBI X Pa3BUTHSL.

XN WD =

YueOHO-MeTOAUYECKOEe O0ecTeueHne Kypca
[lepeueHb MpUMEPHBIX KOHTPOJIBHBIX BOIMPOCOB U 3aJJaHUM AJII CAMOCTOSITEIbHOU PabOTHI.
e OmpenenuTh Ha CIyX JpeBHErpeYecKue Jaabl: HWOHUNUCKUN, (PUTHHCKUH,
JMIANCKUH, JOPUNCKUHU.
e OrmnpenenuTs Ha CIyX HAJIW4YME OPTaHHOTO MYHKTA, KAHOHA, CTPETThI, CEKBEHIIUH.

e 3adukcupoBaTh MOSBICHHE B MPOU3BEACHHM IYHKTHPHOIO PHUTMA, XapaKTEPHBIX
PUTMHUYECKUX (DUTYD.

e OnpenenuTs CTHIIEBbIE 0COOEHHOCTU MY3bIKU OMPEIEICHHOTO aBTOPA.
e (CpaBHHUTH 0COOCHHOCTH MY3BIKAJILHOTO SI3bIKA PA3TUYHBIX HAITMOHAIBHBIX IITKOJL.
e Omnpenenuts Gopmy mpeaIaraeMoro COYMHEHHs: POHIO, (hyra, Bapualuu, COHATHOE



aJerpo.
e (Cpenarb aHanu3 00Pa3HOTO COEPKAHUS MY3bIKAJILHOTO MPOU3BEICHUS

ITpumepHBIE TEMBI pedepaToB:

1. Mudonorudyeckue CrokeThl B My3bIKaJIbHBIX MTPOU3BENEHUAX 3anaaHoil EBpomnbl.

2. bubnelickue u eBaHTEIbCKUE CIOXKETHI B KOMIIO3UTOPCKOM TBOPUECTBE.

3. My3bIKaibHbBIE CIXKETHI B (DOJIBKIIOPE HAPOAOB MUDA.

[TpumepHbIii TepeueHb BOITPOCOB K 3a4€Ty (3K3aMEHY) 110 BCEMY KypCY.

1. ®ynkumum wHCKyccTBa: mpeoOpasyromias, [O3HaBaTeNbHAsA, MPOTHOCTHYECKAs,
BOCIIMTATENIbHAS, Pa3BIIEKaTeNbHAs, U JIP.

. Oco0eHHOCTH MY3bIKaJIBHOTO SI3bIKa, KOMIIOHEHTBI MY3bIKAJIbHON CTUIIEBOM CUCTEMBI.
. B3mane! Ha my3biky Cokpara, [Tugaropa, Ilnatona, Apucrorens.

. CpaBHEeHME My3BIKUIBHBIX Tpaauuuid CpeHeBeKoBbs U Bo3poxaeHus.

. Jlent6nun, Kemiep, Jlekapt o My3bIke.

. Ocobennoctu nonuponunueckoro cruiast U. C. baxa u ero COBpeMEHHHUKOB.

. BeHckas kiraccudeckas IKOJIA ¥ €€ BBICIINAE JOCTHKCHHUS.

. HoBble uepThl (OPTENHAHHOTO CTUJIS B IPOU3BEACHUSIX KOMIIO3UTOPOB-POMAHTUKOB.
. PaciiBeT oTeduecTBEHHOM MY3BIKH B TBOPYECTBE KOMIIO3UTOPOoB XIX- Havana XX Beka.
0. My3bIKaibHbIE CHOCOOHOCTH U METOJIbI UX YIIyYIICHUSI.
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duinocodus 1 MeTOA0JIOTUA HAYKH. PuitocoPpckre nNpodieMbl MATEMATHKHI
Agtop: Ceiuea Jlrommuina CepreeBHa, a. pusoc.H., npodeccop @unoc. @. HI'Y

Kypc mpeagnasnauen misi cryneHToB 2 kypca MM® HI'Y u peanmmsyercs kadeapou
bunocopun dunocodcekoro dakynpreta HI'Y. Kypc npencrapnser coboii T0MOTHEHUE K
OCHOBHOMY Kypcy A cTyaeHToB "dunocodus" u BKIoyaeT B ceds Oosiee AeTanbHBIN
aHaJu3 MPOOJeM CYIIHOCTH M PAa3BUTUS HAyKH, MEXaHU3MOB €€ (OpMUPOBAaHUS U
camoco3Hanus. Hapsimy ¢ Bompocamu, OTHOCSIIMMHUCA K HayKe BOOOIIE, KypC COIACPKUT
marepuan no ¢uiaocopckuMm mpodiemMaM MaTeMaTUKH, YTO JaeT BO3MOXXHOCTb, C OJIHOM
CTOPOHBI, KOHKPETU3UPOBATh OOIIME MPEICTABICHUS O HAyKe, a BO-BTOPBIX, CTYACHTHI
NOJMYy4YalOT  BO3MOXHOCTb  OCYIIECTBUTH  PEQNEKCHUI0 HaJ  IPEIMETOM  CBOUX
poeCcCHOHANBHBIX 3aHATUN - MATEMATUKOM.

OCHOBHOH 1LI€JIbI0 OCBOEHUS TUCIUIUIMHBI SBJSIETCS OBJIAJICHUE 3HAHUSAMU B 001acTU
dbunocopur ¥ METOOJIOTUU HAyKH M GUII0CcO(CKUX MpoOIeM MaTeMaTUKH, B YaCTHOCTH,
3HAHUEM MPOOJIEM CYIIHOCTH W Pa3BUTUS HAYKH, MEXAaHU3MOB €€ (POPMUPOBAHHS U
CaMOCO3HaHHUsl, CHelU(PUKN MaTeMaTUKU Kak Hayku. JlJis JOCTHMIXKEHUs IOCTaBICHHON
LEJIM BaXKHBI CIIEIYIOUIUE 3a]]aud Kypca:

- ompeAeneHue MNOHATHH «punocodus», «punocodus HayKu», «METOHOJOTHUS
HayKn», «puinocodust MaTeMaTuKm»;

- BBIJCJICHHE MCTOPUYECKUX OJTAlOB CTAHOBJIEHHUS HAyKH, (OpMHpOBaHHE U
(GYHKIIMOHUPOBAHUE HAYKH KaK COLIMAIbHOTO HHCTUTYTA,

- cnenuduka MaTeMaTUKU KaK HAayKH, B3aUMOCBSI3b (PUIOCOPUH 1 MAaTEeMaTHUKU B HX
UCTOPUYECKOM Pa3BUTHUU;

- anamu3  ¢uinocockux TpoOseM MaTeMaTWKH, TaKuX, Kak Ccroco0 ObIThs
MaTeMaTH4eCcKuX 00BEKTOB, MapajOKChl B PA3BUTUN MAaT€MaTHKH, HAyYHbIE PEBOIOIMH B
MaTeMaTHKe.

[To okoOHYaHUM U3yUYEHUS YKA3AHHOW JUCIUIUIMHBI CTYIEHT JOJIKEH:

e UMETh TMpeacTaBieHue o crnerudpuke Qunocopun Hayku, unocodpun
MaTeMaTHKH;

e 3HaTh cofepx)aHue PUIOCOPCKUX MPOOIEM MaTeMaTHKH, XapakTepa HOBALUNA U
HAYYHBIX PEBOJIIOIMIA B MAaTEMAaTHKE;

e yMeTh paboTarb ¢ (QUIOCOPCKUMHU KATETOPUSIMU «HAyKa», «CHCTEMa C
pedrexcueiny, «HOBAllMM U TPAJAUIMKA B Pa3BUTHH HAayKW» W MPUMEHSTh UX AJis
aHaJM3a CTAHOBJICHUS U Pa3BUTHUSL MATEMaTUUECKUX JIUCHIUTLIIMH.

JInst KOHTpOJIA 3a YCBOGHHUEM MaTepualia JAHHOTO CIElKypca NpelyCMOTpPEH 3ayeT B
KOHIIE CEMeCTpa.
OO6m1ast TPyI0EMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aU4€THBIX eAUMHUIIBI , 108 JacoB.

Coneprkanune Kypca:

1. [Ipupona METONOIOTUYECKON AEATEIBHOCTH

2. O6mme npencrtaBieHuss 0 nmo3HaHUU. OCOOCHHOCTH MaTEeMaTHYECKUX OOBEKTOB M
MaTEeMaTHYECKOTO TIO3HAHUS

3. Bo3HukHOBeHHEe HayKM ¥ OCHOBHBIC CTaUM €€ WCTOPUYECKOW HBOJIOIUH.

Bo3HUKHOBEHHE MaTeMaTUKH KaK HAYKH



4, Marematuka u ,Z[CﬁCTBHTCJILHOCTB. OTHolIeHNEe MaTeMaTUKU K APYI'uM HaAyKaM.
PazButue HpC,ZICTaBJ'IeHI/Iﬁ 0 MaTeMaTU4YECKOMU CTpOroCctu 141 MaTEMAaTHYCCKOM
JOKa3aTCIbCTBC

5. Ponb ¢punocoduu B pazBuTHN MaTeMaTHKHU. BiusHue MareMaTuku Ha Quiiocouro.
6. Homauum m Tpaauuuu B pa3BuTuM Hayku. Hayunsle peBomounu. Jluckyccus o
BO3MO)KHOCTH PEBOJIIOLIUN B pa3BUTUU MAaTEMAaTUKU

7. Hayxka xak cuctema c pedrexcueii. PedekcuBHbie npeoOpa3oBaHus KaK MEXaHU3M

HOBAallMi B MareMaTHKe B YCIOBUAX HeBeaeHUs ((popMupoBaHHMe TeOpUHM TPy,
reomeTpun JIo6aueBCKOTO, TEOPUU MHOMKECTB)

8. [Tapagokcel B pazButun MareMaTuku. [IpoGiempr 000CHOBaHUS MaTEMaTHKU

9. [Ipobnema OeckoHeuHOCTH B Marematuke W ¢unocopuu. Ilpeomonenst a1 B
COBPEMEHHOM MaTeMaTHKE allopuu 3eHOHa?

10.  CommokynbrypHas priocodrss MaTeMaTHKA

11. Hayka u nuennoctu. Hayka u Bnacthb

YyeOHO-MeTOAHYECKOE O0ecTieueHne TUCIUIIINHDI

Cnucok TeM 115 dcce.

Dcce npeanonaraet 1) 3HaKOMCTBO C HEKOTOPOI MpoOIeMOH 10 JIuTepaType 2) U3JI0KeHue

CBOEH TOYKHM 3pEHHUs MO MpoliieMe, B YaCTHOCTH, COIIaCHME WM HE COIVIaCue C TOYKOH

3peHUs, BHICKa3aHHOM B TOM WJIM UHOU paboTe U apryMEHTAaIMIO CBOEH MO3UIINU.

1. Ilpountaiite crarbto — M.A. Po3oB. Paccyxnenuss 00 WHTEIIMIEHTHOCTH WU
npopouectBo bam-Ipana. Ha ubeit Bbl ctopone — bam-Ipana wim craructuka
EpmoBa? UTo Takoe MHTEJUIMTEHTHOCTD U1l aBTOpA CTaTbH. 3HaeTe JIn Bbl Takux
WHTEJJTUTEHTOB?

2. Ilpoananu3upyiite npeacrapieHre 0 cBoOoze, u3noxkeHHoe B ctarbe M.A. Po3osa
«®Punocodus u nmpodiaema cBOOOABI UETOBEKAY.

3. CymecTByrOT J rpaHulbl paunoHanbHOCTH B Kynbrype? I[lpuBenute aprymeHTbI
«3a» U «mIpotuB». Kak ke NOHKEH IMOCTYIaTh YEJIOBEK B YCIOBUSX OTCYTCTBUS
palrMoHaNbHBIX Hayaa BeIOOpa?

4. Ilpounrtaiite kuury — Xopran [[xx. «Konen Hayku. B3misig Ha OrpaHUYE€HHOCTH
3HaHUs Ha 3akare Beka Haykmy». CII6., 2001. Kak Bbl oTHOCHTECh K B3IIsAJIaM
aBropa’?

Yro Takoe CMBICT )KU3HU?

6. Uem MOXHO OOBSICHUTH BCEOOITHOCTh MaTeMaTudyeckux 3HaHuit? [louemy B caMbix
pa3HBIX CTpaHax JIIOAW CKJIAAbIBAIOT U YMHOXAIOT OJUHAKOBO? O3HA4aeT Jik 3TO,
yT0 1paB KpoHekep, KOTOphIii TOBOPHIL, YTO Liesble yncia aain Ham ['ocnons bor?

7. 1lnaroH cuWTan, 4ro Uil YOPABICHHUS TOCYJApCTBOM JIFOAM JIOJKHBI YYHUTHCS
apu(mMeTrke, TeOMETPUH, ACTPOHOMHH, My3bIKe U T.Il. Kak OH 00bSCHSAET — A7 4eTo
HYyXHa npaButento apupmeruka? (kuura 7 uz «l'ocynapctBa» [lnarona)

8. B uem cwmbicn cioB @. Huime: «Yoexaenus 0ojiee onacHble Bparu IpaBibl, YeM
JIOXKb»?

9. KakumMu 0COOCHHOCTSMHM  JIPEBHETPEUECKOM  KYJIBTYphl MOXHO  OOBSICHHUTD
MOSIBJIECHWE MATEMaTUKHU KaK HayKW, MPEJICTaBICHHOM, mpexae Bcero «Hauamamm»
Esximnma?

10.Ilpae nu  A.Il. IOmkeBu4, TOBOpS, YTO Yy KUTAMIEB, BEPOSTHO, OBLIU
J0Ka3aTenbCTBa, HO OHM WX Hurae He npuBoadaTr?  (FOmkeBunu A.Il. Hctopus
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MaTeMaTHKHu B cpefaHue Beka». M., 1961)

11.Yto Takoe normumsm? IloyeMy noruuucraM HE yAaJIOCh CBECTH MAaTEMaTHUKYy K
JIOTHUKE?

12.Yto Takoe OpnanreHckas mnporpamma Kieilina? KakoBo ee 3HaueHue A
MaTEMaTUKH?

13.Anopun 3eHOHA U MaTeMaTHKa

14.HayuHble peBOIOLMH B MaTeMaTHKE. BO3MOXXHBI WIIH HET?

15.1IpencraBnenust 0 MaTeEMaTUKE KaK SMIIMPUYECKON HAYKE

16.[lonnmManne MareMaTHKU KakK allpHOPHOTO CHHTETUYECKOrO 3HaHUs B (umocoduu
Kanra

17.Ha uyem ocHoBaHbl cnoBa (¢usuka-treopetuka E. Burhepa o «HemocTuxumon
3¢ (HEKTHBHOCTH MaTeMaTUKH B €CTECTBEHHBIX HAyKax»?

18.Kakyro ponb ceirpana 3afada (aHepHOrO TpecTa B CTaHOBJICHHWU MaTeMaTU4yeCKOu
DKOHOMMKHU?

19.Marematuka u ¢puiocodus. B3aumocssizu U B3auMOBIHSIHUE

Bompocsr k 3auery

1. IIpupona METONOIOTMYECKOMN AESITENBHOCTH.

2. Cnenuduka mareMatudeckoro 3HaHus. Crioco0d ObITHS MareMaTu4ecKuX 0OBEKTOB.

3. OTHOLIEHUE MAaTEMATUKH K AEHCTBUTEIBHOCTH.

4. Marematuka Kak (JEHOMEH 4eJIOBEYECKOM KynbTyphl. Matemaruka u (umocodus.

Maremaruka u penurusi. Maremarvka u TeXHUKa. MaremaTtuka 1 UCKyCCTBO.

. Maremaruka Kak HayKa, €€ OTHOLIEHUS C APYTUMH HayKaMHu.

. @uocodus MaTeMaTUKH, €€ BO3HUKHOBEHHUE U STaIlbl HBOJIOLUH.

7. Jloka3zarenbcTBO — GyHIaMEHTANIbHAS XapaKTePUCTUKA MaTEMAaTHYECKOTO MO3HAHUSI.
Pa3Buture npencraBieHnii 0 HAIEKHOCTH MAaTEMaTHYECKOTO J10Ka3aTebCTRA.

8. I[IpyunHbl ¥ HMCTOKM BO3HUKHOBEHHUS MareMaTM4eCKHX 3HaHuil. MaremaTuka B
JNOTPEYECKUX LIUBUIIA3ALUAX.

9. BO3HMKHOBEHHE MaTEeMaTUKHU KaK TEOPETUUECKOM Hayku B JIpeBHel [ 'penun.

10. Axcuomarmyeckoe noctpoeHue MmaremMatuku B «Hawanmax» EBknmpa u ero
dbunocodckre NpeanoChUIKY.

11. Teopus MHOkecTB Kak ocHoBaHue Maremaruku: [. Kantop u co3pganue
«HAMBHOW» TEOPUU MHOXKECTB. OTKPBITHE NMAPAJOKCOB TEOPUH MHOXKECTB M MX
¢bunocodckoe OCMBICTICHHE.

12.  Maremarnueckas JIOTUKa KaK HMHCTPYMEHT OOOCHOBaHHMS MaTreMaTHKUd U Kak
OCHOBaHME Maremartuku. Bimmaner I. @pere Ha npupoxy MareMaTndecKoro
mbinuierus. [IporpamMma norudeckoil yHu(pUKaluu MaTeMaTHKH.

13.  «OcHoBanusi reomerpun» J[. T'mnpbepra U CTaHOBICHHE T€OMETPUU Kak
(dhopMaTbHON aKCHOMATUYECKOM TUCIIUIUINHEI.

14. BuyTpeHHue 1 BHEITHUE (PAKTOPHI Pa3BUTHS MAaTEMaTUYECKOM TEOPHUH.

15. Konnenuusi Hayunbix peBomonuii T. KyHa um mpobneMbl ee mpUMEHEHHsS K
aHanu3y pas3BuTus MaremMaTukd. Cnenuduka HAaydyHbIX PEBONIONUN B
MaTEMaTHKE.

16. Tunbl Hay4YHBIX HOBALUW B MAaTEMaTHKE.

17.  ®anscuduxanuonusm K. Ilomnmepa u KOHIENIUS HAYYHBIX HUCCIEI0BATEIBCKUX
nporpamm . Jlakatoca. BO3MOXHOCTh UX NPUMEHEHHS K U3yUYECHHUIO Pa3BUTHUS
MaTEMaTHKHU.

AN D



18. PednekcuBHble mpeoOpa3oBaHUs KaK MEXaHM3M HOBAallMMd B  YCIOBHUSX
HEBECHUSI.

19. Iludaropensm kak neppas ¢unocopuss wmarematuku. [ludaropensm B
counHenusix [lnarona. Kputuka nudaropenzma Apucroresem.

20. CoBpeMeHHbIE€ KOHIIENIUU IMIUpU3Ma B GUI0COPUN MAaTEMATUKH.

21. IInaronusm (ampuopusm) B pritocopuu MaTeMaTHUKH.

22. Bzaumocss3pb prtocodun U MaTEMATUKU B UX HCTOPUYECKOM Pa3BUTHHU.

23.  Peanu3m Kak Te3uc 00 OHTOJIOTUYECKOW OCHOBE MAaTEeMATUKHU.

24.  CoUMOJOTUYECKHE U COUMOKYIBTYPHBIE KOHIIENIUU IPUPOIbI MATEMATUKH.

25. Ilpobrema 000OCHOBaHUSI MaT€MaTHUECKOTO 3HAHMS HA Pa3jIMYHBIX CTaJAUSIX €TO0
pa3BUTHSL.

26. JlorumusM. JJoCTHKEHUS ¥ METOAOJIOTHUECCKHE U3bSHEL.

27. HVHTYUIIMOHW3M Y KOHCTPYKTHUBU3M KaK MPOTPaMMbl 000CHOBAHUS MAaTEMAaTHUKH.

28. Ilporpamma abGcomoTHOr0o OOOCHOBaHUS MareMaruyeckux Teopud /.
I'unbbepra. Teopemnl K. I'enenst u nporpamma ['unb0epra.

29. [IlpukinagHas MaTeMaTHKa, €€ 0COOEHHOCTH.

30. Hayka u uennoctu. [{leHHOCTH HAayKH U LIEHHOCTU YYEHOTO.

31. Hayxka u Bnacts.
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Kypchl kadeapsl anredpbl 1 MaTeMaTU4eCKOM JTOTUKU

KoneynomepHsie anredps! JIu 1 ux npeacraBjieHust
CocraButens nporpammbl: 1.¢.-M.H. [1.C. Komecnukos

Kypc npennasnavaeTcst 11l CTyIEHTOB 2-4 Kypca, MaruCTpaHTOB U aciupantoB MMO.
[enpio Kypca sBAsETCS U3YUYEHUE CTPYKTYPHOU T€OpUHM KOHEUYHOMEpPHBIX anredp JIu Han
anreOpanyeck 3aMKHYTOM TIOJIEM XapKTEPUCTUKH HOJb M HUX KOHEUYHOMEPHBIX
npeacrabienuii. Oco0oe BHUMaHUE YIENSETCS M3J0KEHHUI0O METOAO0B paboThl ¢
JUHEWHBIMA  ONEpTOpaMu,  JACHCTBYIOIIMMU HAa  KOHEYHOMEPHBIX  BEKTOPHBIX
IPOCTPAHCTBAX, a TaKXKe M3J0KEHUI0O METOJIOB pPabOThl €  HUJIBIOTEHTHIMH,
paspernemMbiMi, TOJynpocThiMu anrebpamu Jlu. [lpuoOperaembie 3HaHUS W yMEHUS
pacIupsilOT MaTeMaTUYECKYI0 OHPYIUIHMI0 M CO3JAI0T YCJIOBUSA MJIsA YIIIyOJIGHHOTO
W3YUYCHUS PA3IMYHbBIX HAMMPABICHUN B MATEMAaTUKH U (PU3HKHU.

ConeprkaHue Kypca:

1. Onpenenenue u npumMepsl anredpsl JIu. 3amanue anredpsl JIn ToxkaecTBaMu. AnreOpbl
JIu muddepennmponanuii. [lonnas nuHeiHas anredpa Jlu u e€ 0oCHOBHBIE TTOAAITEOPHI.

2. Onucanue anre6p JIu manbix pasmepHocteil. 3yuenne TpexmMepHOi MpoCcToi aaredpbl
JIu s1(2,F). [lonarue npencrapieHus aareopsl Jlu.

3. Ilonsarue uneana anreopsl Jlu. 'omomopdusmer anredp Jlu. OcHOBHBIE TEOPEMBI O
romoMopdusmax. IlpucoeauHeHHoe mpencraBienue airedpsl JIu U ero OCHOBHBIE
cBoiictBa. llenTp anre6psl JIu. ABTomMOpdu3Mbl anredpbl JIu U UX CBA3b C
nuddepeHInpOBaHUSIMH.

4. W3yuyeHue mNpeACTaBICHUN pPa3peUIMMbIX M HHIBMOTEHTHBIX anredp Jlu. Pamukan
anreOpel Jlu. Teopembl DHremst 0 HWIBIMOTETHOCTH anreOpbl JIM ¢ HUIBMOTEHTHBIM
IPUCOECIMHEHHBIM mpeAcTaBieHrueM. Teopema Jlu o0 cymecTBoBaHMM — OOLIErO
COOCTBEHHOT'O BEKTOpa JUIsl pa3pernmMon aiareops! JIu nuHeitHbix npeodpazoBanuii. CBs3b
pa3permMbIX U HIIBIIOTEHTHBIX anredp JIu ¢ TpeyrolbHBIMH M BEPXHETPEYTOIHHBIMH
MaTpuriamu. M3ydeHue 1eHTpa HWIbNOTEHTHON anreopsl Jlu. KBaapar pazpemmmont
anreOps Jlu.

5. H3ydyeHue mNOMyNpoOCTBIX W HWIBIOTEHTHBIX OIEPAaTOPOB, JACHCTBYIOIIMX B
KOHEUHOMEPHOM  BEKTOpHOM  mpocTpaHcTBe. Teopema  JKoppana-llleBamne o
PA3JI0KEHEHUW JIMHEWHOrO OIEparopa Ha MOJYHNPOCTYH0 W HWIBINOTETHYK) YaCTH.
N3ydyeHrne moJiynpoCTOd M HUJIBIOTEHTHOM yactel B pasnokeHun Kopaana-Illesame
muddepenupoBanusi KoHeuHoMepHo anreOpbl. Kputepuit Kaprana o paspemmumoctu
anreOps! JIu B TepMUHAX CIEI0B 3HAOMOP(PU3MOB.

6. Nsyuenne momympocteix anredp Jlu: ¢popma KumnmHra m ee OCHOBHBIE CBOICTBA,
KpuTepuil monynpoctsl anreOpsl Jlu B TepmuHax Qopmbl Kusuura, pasnoxeHue
noJynpocToi anredpsl JIu B mpsiMyro cyMMy HpOCTBIX moganreOp, auddepeHupoBaHus
noJrynpoctoit anredpsl JIu, abcrpaktHoe pasnoxkenue XKopaaHa.

7. IlpencraBnenus anre6p Jlu: ompenenenus mpeacraBieHus anredpsl Jlu, saemeHt
Kasumupa paHHOrO mpeacTaBieHus, MOAyAu Han anrebpamu Jlu u ux CBiI3p C
MpeACTaBICHUsIMU, TeopeMa Beiisi 0 MojgHOM NPUBOJMMOCTH, COBHAJCHHE OOBIYHOIO




pasnoxkeHuss M alOcTpakTHOro pasioxkeHus JKopaaHa Juisi MOIYHOPOCTBIX MOJANredp
MIOJTHOM JIMHEWHOM anreOpsl JIu.

8. M3yueHune Topuueckux nojajiredp, KOPHEBOE pasyiokHUE anreOpsl JIu OTHOCHTENBHO
TOPUYECKON MOAANTeOpbl, MHOKECTBO KOPHEH OTHOCHUTEIBHO TOPUYECKOMW MoAanreOpsl,
Topudeckue nojanredpsl anredp Jlu sl(2,F) u sl(3,F).

9. H3yueHue CBOWMCTB LEHTpalu3aTopa TOPUYECKOHW NOJANredpbl, aOCTPAKTHOE
pasnopxkenue JKopaaHa »dJI€MEHTOB U3 IIEHTpalIu3aTopa TOPHUYECKOW MOAanreOpsl,
HEBBIPOXKIEHHOCTh (QopMmbl  KuiimHra Ha Topuyeckoil mojanredpe, abeneBOCTh
HEeTpajan3aTopa TOPUYECKON MomanreOpbl, COBHAJECHHWE TOPUYECKON MoaanreOpsl C ee
LEHTPAJIM3aTOPOM.

10. N3yuyeHue CBOWCTB KOPHEBOTO pAa3jOKEHHs, NPEICTABICHUE KOpPHEH B BHUJE
(YHKIIMOHAJIOB, 3a/JaHHBIX Ha TOPUYECKON mojanredpe, COOTBETCTBHE MEXKAY KOPHSIMHU
nosynpoctoi anredpsl Jlu u kopasimu sl(2,F), omHOMEpHOCTH KOPHEBBIX MOAIPOCTPAHCTB,
CBOMCTBA PAaLlMOHAJIBHOCTH KOPHEBOTO PA3JIOKECHUS, CBEIICHHE K KOPHEBBIM CHUCTEMaM B
€BKJINJIOBBIX ITPOCTPAHCTBAX.

11. M3ydeHne cucteMbl KOpHEH, ONPEACIICHHUS] U OCHOBHBIE CBOMCTBA CHCTEMBI KOPHEW,
IPOCThIE KOpPHU, (yHIaMEHTaJlbHas CHCTEMa KOpPHEH U €€ OCHOBHBIE CBOICTBA, YMCia
Kaprana n marpuna KapraHa, OIHO3HA4YHOCTb 3alaHHsI CUCTEMBI KOpHEH €€ MaTpuuen
Kaprana, HenmpuBOAMMBIE CHCTEMBI KOPHEH, CBA3b MEXAY HENPUBOJUMOCTBIO CUCTEMBI
KOpHEW M ee (yHIaMEHTAIbHON CHCTEMBI, BBICOTA KOPHS U E€IMHCTBEHHOCTb KOPHS
MAaKCUMAJIbHOW BBICOTHI.

12. Knaccudukaiusi cucTeMbl KOpHEH, alrOpUTM BOCTAHOBJIEHHUS CHUCTEMBI KOpPHEH MO
matpurie Kaprana, moctpoenue rpadoB Kokcrepa mo cucreme KopHel, cxeMbl J[piHKHHA,
KJIacCU(pUKAIUs HEMPUBOAUMBIX CUCTEM KOPHEH.

13. U3y4yeHnue cBOMCTB KapTAaHOBCKUX MOJANTeOp: SHIENEBbI MOAANTeOphl U UX OCHOBHBIC
CBOMCTBa, OIpEAEICHHE KAPTaHOBCKOW NOAANreOphl, CBA3b MEXIYy KapTaHOBCKUMU
noJaiaredpaMuy M SHreIeBbIMU oaIre0paMu, KapTaHOBCKHE U TOPUUYECKUE TIOANreOphl B
HOJIyNIPOCTHIX anredpax JIu, conpspkeHHOCTb

KapTaHOBCKHX MOJANreop.

14. JlokazaTeabCTBO JIEeMMbI Y ailTXeZia U TeopeMbl JIeBu.



Teopus rpynn
Agtop: XpamioB Imutpuii ['ennanbeud, k.¢.-M.H., H.c. UM CO PAH

Crnennaneubil kype «Teopus rpynn» IpeaHa3HadeH Uil OCBOCHHUS CTYJIEHTaMHU U
MarucTpaHTaMH MeXaHuKo-maremarnuyeckoro ¢akynsrera HI'Y ocHoB Teopum rpymm,
HEOOXOJUMBIX Ul NPUMEHEHUS KaKk B COOCTBEHHO TEOpPUM TIpYII, TaK U B JPYrux
pazgenax anreOpbl, TOMOJOTHU, JUCKPETHON MaTeMaTHUKH, Teopuu AuQepeHIrnanbHbIX
YpPaBHEHUH M JPYrUX MaTEMaTUYECKUX JHUCLHMIUIMHAX, A TaKKe PaCHIMPEHUI0 HX
TEOPETUYECKOTO KPyro30pa U CO3AAHUIO MPEANOCHUIOK I CaMOCTOATEIBHOW HAy4YHOU
paboThl B 00JaCTH TEOPUU TPYIIIL.

B nepBoii wacth, naHHBIM KypC 3HAKOMHT CTYJIEHTOB, M3y4aBIUMX CTAHIAPTHBIN
YHUBEPCUTETCKUN Kypc anreOpbl ¢ 0a3MCHBIMHU MOHSITUSAMH TEOpUH rpynm. B ux yucio
BXOJAT: MOHSTHE TPYMIbI, MOATPYNIbI, MHOXKECTBA MOPOKAAIOUIUX TPYMIbl, OCHOBHBIE
KJIACChI TPYIIL. MOPSAOK 3JEMEHTA TPYIIbI, CMEXKHBIE KJIACChl IO IOATPYIIIE, UHACKC
HNOJArpyHNbl, HOpMaJlbHas NoArpynna u (akroprpymnmna, romoMopdusm, H3oMopdusM,
KOHCTPYKLMM IIPSIMOTO M JEKapTOBa NPOU3BEACHUM TpyMNI, NPsAMOro M JeKapToBa
CIUIETEHUH TIpynn, aBTOMOP(HU3MBI M 3HAOMOPPU3MBI TpyMNI, IEHCTBUS TIpyln Ha
MHO>KECTBaX.

3HAYNUTEIBHOE BHUMAHKE YJIEIAETCS CaMOCTOSTENIBHOMY ITPAKTUYECKOMY PEIICHUIO 3a1a4
HAYaJbHOTO  ypPOBHS, CYIIECTBEHHO TOBbIMIAOMEMY 3((OEKTUBHOCTh  YCBOCHHS
TEOPETUYECKOro MaTepuaia. BaHpiM 1maroMm B OOy4YEHHH SIBISETCS OCBOCHHUE
METOJI0JIOTUYECKUX a30B PaOOTHI ¢ 0a30BBIMU MOHATUSMHU TEOPUU TPYMI U IPUOOpETECHUE
HaYaJIbHBIX MPAKTUYECKUX HABBIKOB .

Bo BTOpoii yactu Ha 0a3e OCBOCHHBIX KOHIIETIWUN M MOHITUNA UAET U3yUYEHUE OCHOBHBIX
METOJ/IOB TEOPUU I'PYIII, ACTIEKTOB CTPOEHUS U CBOMCTB OCHOBHBIX KJIACCOB IPYIII, TAKHUX,
KaK CHJIOBCKAasT TEOpHs W TOJCTAaHOBOYHBIE MPEICTABICHUS KOHEYHBIX TPYIIIL,
CTPYKTYpHasi TE€OpHsl HWIBIOTEHTHBIX IPYNI M CTPYKTYypHas TeopeMa Uil KOHEYHBIX
HUJIBIIOTEHTHBIX TPYIII, CTPYKTypHas Teopema JUisi KOHEUHBIX pPa3pellMMbIX TPYIIIL,
OCHOBHBIE€ PE3YyJIbTAThl 3JIEMEHTAPHOTO YPOBHSA O MEpUOAMYECKMX TIpynnax. Llensro
JAHHOM 4YacTW SBISETCA CYIIECTBEHHOE PpACIIMPEHUE TEOPETUYECKOTO KpPYyrosopa,
npuodpeTeHne o0yJaronMucs (PyHIaMeHTaIbHOTO 00pa30BaHUsI B OCHOBHBIX O0JIaCTsAX
TEOPHUH I'PYIIII, TO3BOJISIONIErO B JAaJIbHEHIIEM CIELUAIM3UPOBATHCS B OJTHOM U3 HUX.
Tperbs yacTh conepKUT Oa3ucHbIE CBeneHUs 00 OOBEKTaX M METOAaX COBPEMEHHOMU
KOMOMHATOPHON M T€OMETPUYECKON TEOpHUH TPYII, OepyluX Hauyajao B aareOpandeckoi
TONOJIOTUA U TE€OMETPUH, TAKHX KaK TEXHHKA IPYMII, IEHCTBYIOIIMX Ha JEPEBbIX, TEXHUKA
HAKPBIBAIOIIMX OTOOPAKEHUH KJIETOUYHBIX KOMIUIEKCOB, ()YHIaMEHTAIbHBIX TPYIII.
JlanHast 4acThb OCHOBHOM II€JIbI0 HMMEET 3HAKOMCTBO OOYYAlOIIMXCS C COBPEMEHHBIM
COCTOSSHUEM HCCIICJIOBAaHUNA B JaHHOM o00JacTd U CO3JaHUE MPEANOCHUIOK IS
CaMOCTOSITENIbHOM paboThl B Hell. TeopeTHueckuii mMartepuan BTOPOMl M TpeTheil uyacTeit
CONPOBOXKAAETCS JOCTATOYHBIM KOJUYECTBOM IPAKTHUECKUX YNPAKHEHUN DPA3IMYHON
CJIO’KHOCTH JUJISL CAMOCTOSATEIIBHOTO PEILICHHUS.

ConeprkaHue Kypca:
1. IloHsiTHe TpynIbl, aKCUOMBI, IPUMEPHI: LIUKIUYECKUE TPYMIIbl, JUHEHHbIC TPYIIIIbI,
IpyNIbl MOJCTAaHOBOK, TPYNIIBI CUMMETPHM, KBa3UIUKINYECKUE TPYIIIbI, TPYMIIbI
KBaTEpPHUOHOB, (yHIAMEHTAIbHBIE TPYIIIHI TOMOJOTHYECKUX MTPOCTPAHCTB




2. Iloarpymnmsl, NOArPYIIIBbI, IOPOKAEHHBIE MHOXKECTBOM JIEMEHTOB. [lopoxnaroniue
U Henopoxzaaromme aeMeHTsl rpynm.  Iloarpynma @parrusu. [loarpynmsl
@paTTHHA LUKINYECKUX, CHUMMETPUYECKUX, KBA3MLIMKIMYECKUX TPYII, TPYIIIbI
palMOHAIBHBIX YHCEIL.

3. Iopsanok anemenTa rpymnmbl. CMEXHBIE KJIACCHI IO MOATPYIIE, HHIAEKC MOArPYIIIIbI.
Teopema Jlarpanxa.

4. HopmanbHass mnoarpynmna u (Qaxrtoprpynma. Ilpocras rpynma, mpocToTa
3HAKOIIEPEMEHHOW IPYIIIIBI

5. ConpspkeHue B IpyImie, KIacChl CONPSDKEHHBIX 3JEMEHTOB B CUMMETPUYECKHX U
JUHEWHBIX Tpynmnax. Hopmanuzarop M LEHTpanu3aTop MHOXKECTBA DJIEMEHTOB
TPYIIIbI

6. 'omomopdusm, nzomopdusm, TeOpeMbl 0 ToMoOMOphU3Max

7. KOHCTpyKIIMM NPAMOTO M I€KapTOBa NMPOU3BEACHUN IPYII, BHEIIHEE U BHYTPEHHEE
onpeneneHus. llognexkapTrosel Mpou3BeneHus rpymi, Teopema Pemaxa.

8. CyOHOpManbHBIH W  HOPMAJBHBIM  psAapl B IpyHmne, CEKUUs  IPYIIIbL
[Tomunukmuueckue rpynmbl. Teopembl [llpaiiepa u ['€npaepa 00 YIIIOTHEHUSIX
PSIOB B Ipynnax.

9. ABTOMOpdU3MBI U SHAOMOP(DU3MBI Ipynn. ABTOMOP(U3MBI HUKINYECKUX TPYIIIL,
IpyNIbl PAlUMOHAIBHBIX 4YHUCEN. XapaKTepUCTHYECKME MNOArpynnsl. BHemHwne
aBTOMOP(PHU3MBI.

10.Pacipenust mocpenctsoM rpymnn aBToMopdusmoB, rojoMopd. CoBepiieHHbIE
TpyNIbl, OAlIHS aBTOMOP(PHU3MOB.

11.Kputepuii coBepiieHHOCTH TpyMIbl aBTOMOp(u3MoB. KOHCTpyKIMU mpsiMOTO U
JeKapToBa cCIUieTeHH rpymm, Teopema @pobenuyca, Teopema CmupHOBa-
baymcnara

12.leiictBue rpynmnbl Ha MHOKecTBE. OpOHUTHI, CTAOMIN3ATOPBI TOUEK, HEMOIBUKHBIC
TOYKH DJIEMEHTOB. SIOpO NEWCTBUSA, TOYHBIE U PErYJSIPHBIE JCHCTBUSA. CMEXHBIC
KJacchl MO  CTaOMIM3aTOpPy DJIEMEHTA, MOIIHOCTH  (PakTOp  MHOXKECTBA.
[TpMMHUTHUBHOCTB U TPAaH3UTUBHOCTb, OJIOKH.

13.IloncTaHOBOYHOE MPENCTABICHUE TPYIIbI, CTENEHb IPEACTABICHUs. TeopeMbl O
IIOJICTAHOBOYHBIX IPEICTABICHUSAX.

14. Tounsle mnpenCTaBICHUS CTENEHU INECTh CUMMETPUYECKOW TpYyNIbl Ha IISTH
aneMeHTax. Teopema 00 WHAEKCE NPUMUTHUBHOW MOATPYIIBI CHUMMETPHUECKON
TPYIIIBI.

15.HunpniorenTHBIE Tpynmbl. BepxHUM W HWKHAW LEHTPAJIBHBIA PAAbI B TPYIIIE.
HunpnoTeHTHOCTh KOHEUHBIX P-TPYyII

16.ToxxnecTBO HWIBIMOTEHTHOCTH. (DAaKTOpPBI M MOATPYIIBI HUJIBINOTEHTHBIX TPYIIL.
KoMmmyTaTopHBIE TOXKAECTBA.

17.TeopemMbl ©0 HWIBNOTEHTHBIX rpynnax: noarpynna Oparrnau, noarpynna
3JIEMEHTOB KOHEYHOIO IMOpSAJKA, HUJIBIOTEHTHbIE TpyHnbel 0e€3 KpydeHUs U
U3BJICYCHUE KOpPHEH, (aKTOphl BEPXHEro LIEHTPAJIBHOTO Psifa HWIBIIOTEHTHBIX
rpy1i 0e3 KpydeHus

18. Teopema @urtnnra u noarpynna Ourrunra. KoHeuyHble HUIBIOTEHTHBIE TPYIIIIBI,
TeopeMbl bepHcanna - Bunanna u @partusu.

19.KoHeuHONOpOXAEHHBIE HUIIBIIOTEHTHBIE IPYIIIBI 0€3 KpyUEHUsl.



20.Pazpemimbie  Tpynmbl.  TOXIECTBO  pa3pelIMMOCTH. XOJUJIOBBI  MOJATPYIIIBI
KOHEYHBIX pa3pelnuMbIX TPy, Teopema XoJuia

21.Pa3pemmmsie rpynmnsl. Teopema Muuiepa-MopeHo.

22.CBobonubie rpymnmbl. Hecokpatumbie ciioBa Haj andaBUTOM, KOHKAaTEHALMS,
cBOOONHBIN Oasuc. IlpencraBneHuss rpynnm B TEpPMHUHAX MOPOXKIAIOIIUX U
ONPEEIAIONIUX COOTHOIICHUH.

23.OKBUBAJICHTHOCTh KOHEUYHBIX TMpEJCTaBICHUMN, npeobpazoBanust Tuile M Teopema
Tune.

24 .®ynnaMmenTanbHble rpynnbl rpadoB. Mopdpusmel u HakpeiTus rpadoB. Teopema 00
aHTUM30MOp(PHU3ME PEMIETKH TOATPYNN CBOOOAHOM TpPyHnmbl U MHOXXECTBOM
HaKpBITHH Tpada

25.Panr ¢ynnaMeHTanbHOM TPYMMbl U 3ijIepoBa XapakTepuctuka rpada. Peanuzanus
noarpynmnsl yepe3 HakpbiTue. [loarpynmsl cBoOoanbix rpynm. [loarpynmsl
CBOOOJIHBIX I'PYIIIT KOHEYHOTO UHAEKCA

26.Knerouynbie 2-KOMIUIEKCHI, IPEACTaBICHUS UX (QyHIaMEHTAIbHBIX TPYIIIL.

27.Tpuanrynsiuus u OapuleHTpUUeckoe mpojapazoueHue. Teopema O HAKPBITUAX 2-
KOMILJIEKCOB.

28.IlepenuckiBatomuii mpouecc Palinemacrepa — Ipaiiepa.

29.KoHCTpyKlMsI CBOOOJHOTO MPOU3BEACHUS C OOBEAMHEHHMEM H CBOOOIHOTO
pacmpenus rpynn. Hecokpatumast u HopMasibHasi popma 3aIUCH 3JIEMEHTA.

30.I'pa¢ rpymnm, ¢ynaamenrtanbHas rpynna rpada rpymmn. Kommiexe Koamu rpada
TPYIIIL.

31.detictBue pynmamenTanpHOM rpymmbl Tpada rpymnmn Ha aepese bacca — Ceppa.

32.JleiicTBusl rpynn Ha AepeBbsX, GyHIaMeHTalIbHas 00J1acTh, Teopema Makbera.

33.[lpencraBneHue rpymmbl, NEUCTBYIOMIEH Ha JaepeBe, B BUAC (PyHIaMEHTaIbHOM
rpynnsl rpada rpynm

34.Iloarpynnsl pyHIaMeHTaIbHBIX TPy rpadoB rpym.



Teopus kosen
PykoBonutens: Iloxkumaer Anekcannp Ilerpoud, k.¢.-m.H., qonienr MM® HI'Y, c.H.c.
M CO PAH

Kypc craBuT cBOel 1enbl0 yCBOGHWE CTYJAEHTaMH TOHATHH, CBS3aHHBIX C OCHOBaMH
TEOPUU KOJICIl, OBJIAJICHUE CTyAeHTaMH MexaHuko-MaTemarnueckoro ¢akyibrera
OCHOBaMH TE€OPHH KOJIEIl, HEOOXOIUMBIMU 7l TIPUMEHEHHS B JPYTUX MaTeMaTHYECKHX
mucruiinHax. OCHOBHOUM TIENBI0  OCBOCHUS JTUCIUILIMHBI SIBIISETCS 3HAHUE OCHOB
KJIACCUYECKON TEOPUHU KOJIELL.

JI1st mOCTHKEHMS TIOCTABJIICHHOM T1€JTM BBIICIISIOTCS 3a7]a4M Kypca:

1)  ocBoenue Teopuu paaukana J[exoOCOHA M CTPOCHHS MOIYMPOCTHIX APTHHOBBIX
KOJIELL;

2)  OCBOEHHE OCHOB TEOPHH MOJYJICH HAJl TOJIYIPOCTHIMU APTUHOBBIMU KOJIBIIAMH,

3)  wusyuenue ocHOB Pl-anre6p u anredpandeckux anreop;

4)  oCBOECHHE KOMOMHATOPHBIX METOJIOB TEOPHH KOJIEII,

5)  ocBoeHHE JIEMEHTOB FTOMOJIOTHUECKOH anreOphl.

3agaun 1)-2) ocBamBarOTCs B IEPBOM CEMECTpeE Kypca, a 3)-5) — BO BTOPOM.

ConepxaHue Kypcea:
1. Monymu. Tounele um HenpuBoaumble Monynu. lleHTpanmusarop Kosbma. Jlemma
[Ilypa. Xapakrepu3anusi TOYHbIX U HEIPUBOAUMBIX MOJYJIEH.
Pamukan JlxexoOcona. Perynspasiii uaean. Paznuuneie xapakrepusanuu paaukaia
JIxexkoOcoHa.
ApTtunoBbI koiblia. Teopema ["onkunc. JIeMMbI 00 HIEMITOTEHTAX.
[TomynpocTbie apTHHOBBI KOJIbIIA.
Teopema Mamke. Teopema 0 eqMHUIE MTOTYIPOCTOTO APTUHOTO KOJIBIIA.
Teopema Bennepbapna
[IpumuTHBHOE KOJIBLIO. TEeopema IIOTHOCTH.
Teopema 0 1BaXbl TPAH3UTUBHOM KOJIBLIE.
. Teopema 0 MPUMUTUBHOM KOJIBIIE.
10 [TepBuunblie kosbla. LleHTpou KobIa
11.Teopema Bennepbapua-Aptuna
12. Anrebpanueckue anreOpbl
13.ITognpsimas cymma. [loampsiMo Hepas3ioKUMBbIE KOJIbLIA
14. TeopemMbl KOMMYTaTUBHOCTH
15.Teopema BennepbapHa 0 KOHEUHOM TeJie
16.ITpocTeie anreOpsl. TenzopHoe mpousBeaeHue anredp. ['pynmna bpayaspa
17.MakcumanpHbI€ OO
18.Moaynu Haa NOTYNPOCTBIMA APTUHOBBIMH KOJIBLIAMH
19.Teopema Hetrep-Ckonema
20.InddepenmpoBanus MpOCTHIX areop
21.Teopema ®pobeHuyca
22.TeopemMa 0 IBOMTHOM LIEHTPaIU3aTOpE
23.Pl-anre0psr
24.Teopema Kamnanckoro
25.1Ipo6nema Kypoma nist PI-anre6p
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26.JIemma IlIupmiosa

27.Teopema lIupiioBa o BbICOTE

28.Teopemsl Kamnanckoro u JIeBuukoro

29.JIeBoe koab1I0 YacTHBIX. Teopema Ope

30.Koabuo ['ongu. Teopemsl ['onan

31.Teopema Ilo3uepa

32.Teopema I'onona-Iladpapesuua

33.2OneMeHTBl TOMOJIOTUYECKOM anreOpshl.

34.IIpoexTrBHbBIE U UHBEKTUBHBIE MOAYIH. Kputepuii bapa.



Aareopa-3
PykoBoautens: Konecuukos IlaBen Cepreesuy, a.¢.-m.H., 3aB.J1a0. UM CO PAH

CrnenumanbHblil Kypc «Anredpa-3» uMeeT CBOEH IeNbl0 pacllupeHHe 0a30BbIX 3HAHUI
yyaluxcs O CTPOEHMM pa3IMYHbIX KJIACCOB aJreOpanvyeckux CUCTEM (B YacTHOCTH,
peleTok, OyaeBbIX anreOp, Ipymil, KoJel U MOJei), a TAkKe O METOAaX, IPUMEHSIEMbIX B
3THX o0jacTax anreOprl. Oco0oe BHMMAaHUE yNEIseTCs CO3JaHHUI0 IETOCTHON KapTHUHBI
npeaMera, B KOTOpOH YHU(DUIUPYIOTCS OCHOBHBIE METObl, MPUMEHSEMbIE B TEOPHUAX
pa3IMuYHBIX KiaccoB anreOpamueckux cucrteM. l[IpmoOperaeMble 3HAHMSA U YMEHUS
pacIIupsilOT MaTeMaTUYEeCKYI0 OJPYIUIHMI0 M CO3JAI0T YCJIOBUSA MJIsA YIIIyOJIGHHOTO
U3YYEHHUS DPA3IUYHBIX pa3/IeNoB aireOpbl: TEOPUU TPYII, TEOPHH ACCOLMATUBHBIX U
HEaCCOLMATUBHBIX KOJICL, YHHBEpPCAJIbHOW anreOpbl. [[ias mOCTHKEeHUs STHX Lesel
BBIJICIISAIOTCS 3a/1a4U Kypca:

. U3ydeHue OOLIMX MOHATUHI anredpandeckoil cuctembl, roMmoMopdu3mMa, orneparopa
3aMbIKaHUSI HA MHOYKECTBE, CBOOOHOM anreOphbl, TOKIECTBA U MHOT0O00pa3us;
. U3YYEHHUE PEIIETOK: CTPOCHUE TUCTPUOYTHUBHBIX PELIETOK, TEOPEMBI O BIIOKEHHUH

TUCTPUOYTUBHOM  pEUIETKW B  PEUIETKY  MHOXECTB, MOJIYJSPHBIX  PEIIETKH,
KOMIO3ULHUOHHBIX  PSAOB, TMPSAMBIX  Pa3joKEHUH B MOAYJSIPHBIX  PEIIETKaXx,
aNre0panyecKux pelieTok;

. u3ydeHue OysneBbIx anredp: Teopembl CTOyHA O CTPOCHHH KOHEYHO-MOPOKICHHBIX
OyneBbIx anredp, ¢GuILTPOB U yIbTpaduiabTpoB Ha OyJeBbIX anreOpax, OyleBbIX
TONOJIOTHYECKUX TPOCTPAHCTB, ABOMCTBEHHOCTH CTOYHA;

. U3y4eHHe CBOOOAHBIX (TOY)IPYII M KOJel: KOHCTPYKUUNA CBOOOIHOM Tpymmbl U
CBOOOJHOTO MOHOU/IA, ONIPEAETSIOUINX COOTHOIICHUN sl OJIYTPYIII, MePEnUChIBAIOIINX
npaBuil, JieMMbl 0 pom6e (Diamond lemma);

. M3y4eHHE CBOOOIHOM IpyMIbl Kak 00paza CBOOOIHON MOTYTPYIIbI, ONPEAEISIIOMINX
cooTHowmenun 1y rpymn, HNN-pacmupenuii rpynmn, teopembl Hunscena — Ilpaiiepa;

. OCTPOEHUE CBOOOJIHBIX HEKOMMYTAaTHUBHOTO KOJIblIa M aireOpbl HaJ IMOJeM,
U3YYEHUE ONPEACIISIIONIMX COOTHOIEHUH JIs1 KOJIEI| U aJireop;

. U3YUYEHHUE OCHOB TEOPUHU MPEACTABICHUIN T'PYNIL: JEUCTBUS IPYIIbl HA MHOYKECTBE,
JUHEWHBIX MPEACTABICHUN TpyNIl, HENPUBOAUMBIX IMPEIACTABICHHM, XapaKTepOB
NPEACTABICHUN TPYI, COOTHOIIEHUH OPTOTOHAJBbHOCTH, PErYJIIPHOrO XapakTepa,
BBIUMCJICHHE TAOJIMI[ XapaKTepOB HEMPHUBOIMMBIX MpenacTaBieHuil st rpynn S4, Dn u
AS3;

. W3YYEHUE OCHOB TEOPHUH MPEJCTABICHUN KOJEL W anreOp: MOHATHS MOIYJS Haj
acCOIMAaTUBHBIMU KOJIbLIAaMU M ajre0paMu, apTUHOBBI M HETEPOBBI KOJbIA U MOIYJIH,
CTpPOCHHE KOHEYHO-TIOPOKIACHHBIX a0ENeBbIX TPYMI, paguKad KoJblla, CTPOCHHUE
NOJIyIPOCTBIX apTUHOBBIX Kousiel. IIoHSATHE TEH30pHOrO NPOU3BEAEHUS MPOCTHIX
HEHTpaJIbHBIX anredp, Teopembl Ppobennyca u BennepOepna (0 KOHEYHOM Tele);

. U3y4eHHUe OCHOB Teopuu ainredp Jlu: momympocroTa, pa3peliuMoCTb,
HWIBIIOTEHTHOCTh, TeOpeMbl OJHrens, Jlu u ManbneBa. IloHsitTue yHHBepCabHOMN
obOepThIBaroIeh 151 TeopeMa ITyankape — bupkroda — Burra.



JIuHeiiHble ajiredpanyeckre rpynibl
Pykooautens: Bnosun E.IL., 1.¢.-m.H., UM CO PAH

CrneunanbHblii Kypc «JIMHeliHble anreOpanyeckue TpyINIbDy MpeaHa3HAaYeH ISl TOro,
4YTOOBI CTYJEHTBl MEXaHMKO-MaTeMaTH4ecKoro (pakyyibTeTa OBJIa/eld OCHOBAMHU TEOPUU
JMHENHBIX anredpanyecKuxX TPyNI U CBSI3aHHBIX C HUMU KOHEYHBIX TPYIII JIMeBa THUIIA,
HEOOXOJMMBIMU AJI1 IPUMEHEHHUS B APYTUX pa3ziesax TEOPUH TPYIIIL.

OCHOBHOI LEIBI0 OCBOEHHSA JHMCHMIUIMHBI SBJISIETCS. 3HAHME OCHOB JIMHEHMHBIX
anreOpanvecKux TPy U KOHEYHBIX TPyMN JueBa Tuma. [ JocTHKeHHs MOCTaBIEHHOM
L€ BBIIETSAIOTCS 33/1a4d Kypca:

. KJ1acCUpuKaus abCTPaKTHBIX KOPHEBBIX CUCTEM U CMEXHbBIE BOTIPOCHI,

. OCBOEHHE OCHOB TOIOJIOTMU 3apUCCKOTO,

. MOCTPOCHUE TMPOCTHIX aNreOpanyecKux TPYIMN HaJ alre0pandeckd 3aMKHYTHIM
MIOJIEM TPOU3BOJILHON XapaKTEPUCTHUKU,

. U3y4eHue aBTOMOP(GU3MOB U 3HIOMOP(PHU3MOB JTMHEHHBIX aNredpandeckux rpyil,

. J0Ka3aTenbCcTBO Teopembl Jlenra-CreitHOepra M NOCTPOEHUE KOHEUHBIX TpyMIl
JMeBa,

. U3YYEHHUE MOATPYIIIOBOrO CTPOEHUS KOHEUHBIX TIPYyNN JIMEBA TUNA METOJAMH

anredpanyecKux rpy.

Conepxkanue Kypca:

1. [Tpocteie anreOpsl JIu nag C. @opma Kunnunra, noganredpa Kaprana u kopHeBbie
nonanreopel. CHCTEMbI KOPHEH U CTPYKTYpHbIE KOHCTAHTHI, TeopeMa 00 n3oMophusmMe.
2. BBenenue B anrebpamueckyro reomeTpuio. AQpQpuHHBIE MHOTOOOPa3usi, TOMOJIOTHS

3apucckoro. Ilpouseaenune abduaaBIX MHOTOOOpasmii. [IpoekTnBHBIE MHOTOOOpPA3Ms,
OTKpbIThIe ad(uHHBIE MOAMHOXKECTBa. [Ipon3BeneHHe NPOEKTUBHBIX MHOT00Opa3uid.
ITonubie MHOTOOOpa3us. KacarenpHble MpOCTpaHCTBA.

3.  ba3oBble CTpPYKTypHblE pe3ynbTaThl 00 anredOpamdeckux rpynmax. [loHsTue
areOpandecKkoi rpynimsl, IPOCTEHIINe CBOMCTBA. TeopemMa 0 MOPOXKIAEHUU 3aMKHYTBIMU
CBS3HBIMU IIOJMHOKeCTBaMu. JleficTBue anreOpanyeckod Tpynmbl Ha MHOroo0Opasuu,
CYLIECTBOBaHHE 3aMKHYTBIX opOuT. Anredpa Jlu, pasznoxkenue Xopnana g rpynm u
anreop. ConpsiKeHHOCTh OOPENEBCKUX MOATPYIIIL.

4.  MakcuMmanbHble ~ TOpBL,  pa3pelIUMble  TPYMNbl,  KOPHEBHIE  CHUCTEMBI.
Jlnaronanusupyemsble Ipynimbl U UX XapakTepsl. TOphI, JEMCTBHE MAKCUMAIIBHOTO TOpa Ha
YHUIIOTEHTHOM  paaukane mnoarpynmsl  bopens. Opnomepusie  T-uHBapuaHTHBIE
YHUIIOTEHTHBIE TIOJTPYTIIIHI.

5. Pasnoxxenne bproa, mapabonuueckue TMOATPYIIIbI, I[EHTPAIU3ATOPHl TOPOB.
[TapaGonnyeckue moArpymisl, pasnoxenue bproa. LleHTpanu3aTopsl TOPOB, MOATPYIIIEI
bopens B nenTpanuzaropax TOpos.

6. CrpoeHue penyKTHBHBIX, MOJYHNPOCTBIX M IMPOCThIX ajiredpamveckux rpymm. Hx
aBTOMOP(QU3Mbl. CTPYKTypHBIE TEOPEMBI IO PEIYKTUBHBIX, MOJYNPOCTHIX M MPOCTHIX
anreOpanyeckux rpynmnax. Teopema 06 nzoMmopdusme.

7. AsTtomopduszm dpobdennyca u ero cBoricta. Teopema Jlenra-Creitnoepra. ['pymnmbl
aueBa tuna. Omnpenenenue asromoppuzma Ppobenuyca o. llocrpoenue rpymnm o -
HEMOJBMKHBIX TOUEK JUISl MPOCTBIX JIMHEHWHBIX anredpanueckux rpymm. Teopema Jlenra-
Crentnbepra. Iloarpynma bopens, mnapabonuueckue MOATPYMIbI, PEAyKTUBHBIC



NOATPYIIBl W TOPhl B KOHEYHBIX Trpymnmnax JjgueBa Tuma. CBs3b MEXIy KiaccaMu
CONPSIKEHHOCTH.

8. [IpoctoTa rpyri iveBa THNA U UX NOPAIKUA. Teopema 0 MpoCcTOTe KOHEUHBIX IPYIII
aueBa Tuna. [lopsakd O-HEMOJIBIMKHBIX TOYEK MapabOIMYeCKUX U PEIyKTUBHBIX
noarpyni. [lopsiiku KOHEYHBIX TPYMI JIMEeBa TUIIA.

9. [logrpynna  bopens, mnapabGoidueckue MOATPYIIbI,  pas3ioxkeHue  bproa.
ABTOMOp(U3MBI KOHEUHBIX TpyMN JueBa Tuna. Pa3noxenune bproa B KOHEUHBIX TPyINax
nueBa tumna. Teopema 06 aBToMophr3Max MPOCTHIX KOHEYHBIX TPYIII JIME€BA TUTIA.



CnencemuHapsl kadgeapbl ajaredpbl 1 MATEMATHUYECKOM JIOTUKH

1. Anre0pa u JIoTHKa

HccnenoBaTenbCKuii ceMuHap, Ha KOTOPOM JOKJIAJbIBAIOTCS OpUTHHAJIbHBIE PabOTHI B
oOnactu anreOpsl MU MaTeMaTU4YecKoW JIOTHKH. PaboThl, KOTOpbIe MOKIAAbIBAJINCh HA
CEeMHMHape, MOTYT OBITh OIMYOJMKOBaHBI B OJHOMMEHHOM >XypHanie. CemuHap paboTaer c
1960 roma. IlogpoOHOCTM U paclnucaHUE 3acelaHuil MOXXHO HAWTH TIO aapecy
http://math.nsc.ru/~alglog/alglogf.html

2. Teopusd rpynn

HccnenoBatensCckuil ceMUHap, Ha KOTOPOM JIOKJIAJbIBAIOTCS OpPUTHMHAJIbHBbIE PAaOOTHI B
objacTh  TEOpUM  TPYIIIL [lonpoOHOCTH ~ MOXXHO  HAaWTH  TO aapecy
http://math.nsc.ru/seminar/group/2014.html

3. Teopust KoJielr
HccnenoBarenbCKkuii ceMUHApP, HA KOTOPOM JOKJIAILIBAIOTCS OpPUTHHAIbHBIE PabOThI B
00J1acTH TEOPUHU KOJIEII.

4. Teopus moxeneit

HccnenoBatensckuil ceMUHap, Ha KOTOPOM JIOKJIAJbIBAIOTCS OpPUTHMHAJIbHBIE PabOTHI B
obmactu  Teopun  Mmozened.  IlogpoGHOocTM  MOXKHO ~ HAllTM MO ajapecy
http://math.nsc.ru/seminar/tmod/2014.html

3. «3Bapuct ["anya»

HccnenoBarenbCckuii  ceMHUHap, Ha KOTOPOM  JOKJIAQABIBAIOTCS OPUTUHAIBHBIE U
pedepaTuBHBIE pabOTHI IO TEOPHUH TPYII U B CMEXHBIX obOnacTsaxX. [TogpoOHOCTH MOXKHO
HaiTH 1o aapecy http://math.nsc.ru/seminar/galua/2014.html

6. HecTangapTHbI€ JOTHMKH

I/ICCJIe,Z[OBaTeJIBCKI/Iﬁ CCMHHAp, Ha KOTOPOM OOKIAABIBAIOTCA  OPHUIMHAJIBHBIC H
pC(I)epaTI/IBHHe pa6OTBI 110 MaTeMaTHU4YECKOU JIOTUKEC, B 4aCTHOCTH, IO HCKJIACCHYCCKHM
JJOI'KaM.

7.  Anrebpauyeckas TeOMeTpus
VY4eOHblii pedepaTuUBHBIA CeMUHApP, HAMpPABICHHBIM HAa H3y4YeHHE anreOpandeckoi
T€OMETPHUH.




Kypchl kadeapbl BEBIYUCIUTEIbHBIX CUCTEM

TexHoJI0rusl MPOrpPaMMHPOBAHMS
PykoBoautens: Bactoukopa T.C., k.(p.-M.H., TOIEHT.

Kypc npennasHaueH mjisi CTyIEeHTOB 4-6 KypcOB, CHEHHAIU3UPYIOLIUXCA IO
UH(OPMAITMOHHBIM TEXHOJIOTHUSIM.

Hensro ocBoenus aucouimmabl «TEXHOJIOI'US TIPOI'PAMMMPOBAHUS
SBISIETCS (JOPMUPOBAHUE Yy CTYJIEHTa WHKEHEPHOTO MOAXO0Aa K MpOIeccy pa3paboTKu
MPOTrPaMM IO CIAETYIOUIUM KITHOUYEBBIM MO3UIUSIM:

- MMOHMMAaHUE MOJIeJied JKM3HEHHOTO IMKJIa [porpaMM Kak HMHCTPYMEHTa
MJIAHUPOBAHUS U OpraHU3aluu padoT B IpOrpaMMHOM MPOEKTE;

- CHUCTEMATH3allMsl 3HAaHUM O BO3MOXHOCTSX M OCOOCHHOCTSX HPUMEHCHHS
PA3IMYHBIX METOO0JIOTUH U TEXHOJIOTUH pa3pabOoTKu UH(POPMAIIMOHHBIX CUCTEM;

- HayajdbHOE (HOPMUPOBAHME TOUKH 3PEHHUS aHAJIWTHUKA, CIIOCOOHOTO CJejaTh
000CHOBaHHBIN BBIOOP METOJOB M TEXHOJIOTHMH I PEIICHHS 3ajJa4 pPa3HOIro THIIA,
YMEIOIIETO OMPEACIUTh KPUTEPUHU ITOTO BHIOODA;

- 3HAHWE METOJOB, CPEACTB, HHCTPYMEHTOB, IMPUMEHSEMBIX Ha KaXXJIOM OJTare
YKU3HEHHOTO [IMKJIA TPOTPAMMHOTO U3J1EINs;

- MPEJCTABICHHE O B3aMMOCBS3UM MEXKIY MOKa3aTeIsIMA KadecTBa MPOrPAMMBI U
KauecTBa IMpoIriecca ee pa3padoTK, METOIbI 00SCTICUCHHSI KAUeCTBA,;

- BHJICHHUE TPOOJIEM TOCTPOCHUS U MPUMEHEHHS TEXHOJIOTUH Pa3pabOTKH B Pa3HBIX
acIeKTax - METOA0JIOTHISCKOM, YIPaBIEHYECKOM, WHCTPYMEHTAJIBHOM,
OpraHu3allMOHHOM, CTOUMOCTHOM, BHEIPEHUECKOM.

CopnepkaHve TUCUUIUIMHBI BKIIIOYAE€T U3YyYEHHWE U OCBOCHHUE CIEAYIOIIMX TEeM: MOJEIHU
KOITIO, aHanu3 CBOMCTB NPOrpaMMHOrO MpPOAYKTa, 4 TMoaxoJa K OpraHu3alnuu
TexHoJoruii pazpabotku I1O, >xecTkue M THOKME TEXHOJOTHM; 3aJadyH, METO/IbI,
MHCTPYMEHTBI Kak10ro 3tana pazpadotku [10; MeToab!l olleHKH 1 obecrieueHrne KayecTBa
[10; CASE cpencrBa aBroMatu3aiuu mnpoiecca paspadotku [10, 10 kak cepBuc u
00J1ayHbIe BHIYMCIICHUSI, METOJ0JIOTHS SaaS.



MeHeaKMEHT U IKOHOMHUKA NMPOTrPaAMMHBIX POEKTOB
PykoBoautens: Bactoukopa T.C., k.(p.-M.H., TOIEHT.

[IpakTuka rokassiBaeT, 4To B 80% ciyyaeB mpUUMHAMH HEyAa4y MPOrPAMMHBIX MPOEKTOB
SBJIAIOTCS. HEYMEHUE MPOrPaMMKCTOB OPraHU30BaTh CBOM TPY[, MPEABUAECTH MPOOIEMBI,
IUIAaHUPOBATh padoThl, ympaBiasaTh padotamu.  Kypc mnpemycMarpuBaeT HadalibHOE
3HaKOMCTBO C TIpoOJieMHON 00JacTbi0 YHpPaBIEHUS MPOTPAMMHBIMU MPOEKTaAMH.
PaccmarpuBaroTcss nenu, 3ajadd, COJEpKaHUE JEATEIbHOCTH MEHEIKepa IPOEKTOB.
OOcyx)aaroTcsa METOAbI U CPEICTBA YIIPABICHUS IPOIPAMMHBIMH ITPOEKTAMHU.

HGHHMI/I OCBOCHMHA AHUCHUIIIIMHBI ((MGHGI[)KMGHT N DKOHOMHKA IIPOTPAMMHBIX ITPOCKTOB)
SABJIAKOTCA:

- Ha4dYaJIbHOC 3HAaKOMCTBO C COBPCMCHHBIMUA KOHICIIIUAMUA YHpPaBJIICHUSA
IMporpaMMHBIMU ITPOCKTAMH — HpO6HCMBI N METOAbI UX PCUICHUA

- IIOHMUMAHHUC Yy4dallluMCs CBS3EH MCXKAY Ka4€CTBOM IIPOrpaMMHOI0O IIPOAYKTa,
Ka4CCTBOM IIpoLecca €ro pa3pa60TKH M Ka4CCTBOM YIIPaBJICHHSA ITPOCKTOM.

3agauu Kypca

- paccMOTpEHHE Tpoliecca CO3AaHMsI M AKCIUIyaTallud MPOrpaMM Kak HHKEHEPHOM
JESITENIbHOCTH, KOTOPYI0 HEOOXOAUMO IUIAHMPOBAaTh, OPTaHW30BaTh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH

- OTIpe/IeNIEHUE METPUYECKOr0 MOAX0AAa K MPOrPaMMHOMY MIPOEKTY, MU3MEPUMOCTh
IPOrpaMMHOTO MPOIYKTa, U3MEPUMOCTH MpoIiecca pa3padoTKu

- BUJIEHHE TpoOseM pa3paOOTKM M NPUMEHEHHUs MPOrpaMMHOTO oOecrevyeHus B
pa3HBIX acCHeKTaXx — METOJOJIOTMYECKOM, YIPaBICHYECKOM, HMHCTPYMEHTAIbHOM,
OpraHU3aIl[MOHHOM, CTOUMOCTHOM, BHEAPEHYECKOM

- [OHMMAaHUE Y4YalMMCSl KOMIIETEHIMII MEHeIKepa IpPOrpaMMHBIX IPOEKTOB Ha
Pa3HbIX YPOBHSX YIPaBJICHUS.

ConepxaHue Kypcea:

Paznen 1 Bsenenune. ®opmbl opranuzanuoHHON cTpykTypbl UT ¢dupmbl. Tumossie
ciyx0bl U ¢pyHkuuu. CooTHECEHUE C MPOEKTHOM Gopmoi padoT. VMcTopusi mpoOeKTHOro
MeHemxkMeHTa. CTpykTypsl npoekta. OcHoBbI ctangapta PM BoK

Paszpnen 2. Ouenka u IiIaHUPOBaHUE PECYPCOB HA MPOrPaMMHBINA TPOEKT
Pa3znen 3 MeToapl 1 HHCTPYMEHTHI YIIPaBIEHUS XO0M pabOT B MPOEKTE

Pasgen 4. Ynpasnenue puckamu mnpoekrta. CTpareruu ynpasieHUs pUCKaMu. MeTojsl
BBISIBJICHUSA U OLIEHKU PUCKOB.

Paznen 5. OkoHOMHMYEeCKHE METOAbl B MPOEKTUPOBAHUM MPOTPAMMHBIX CHUCTEM.
[IpousBoacTBeHHAss (PYHKIUS M OLEHKA MPOU3BOAUTEIBLHOCTH MHOTOIPOLIECCOPHOU
cucTteMbl 00paboTKK coobmieHuil. CTOMMOCTHBIM aHaau3 MpU BBIOOpE ApXUTEKTYPHBIX
pELIEHUM.



IMapasJiejibHbIe BHIYHCIUTEIbHbIE METO/IbI
PykoBoautens: A.¢.-M.H., npod. Bimuskos B.A.

Hucunnnvua «llapaiuienbHble BBIYMCIUTEIBHBIE METOIBD UMEET CBOEH LEIIbI0 U3YUYCHUE
KJIACCUYECKMX W COBPEMEHHBIX MapPAJUICIIbHBIX BBIYUCIUTEIBHBIX aAJITOPUTMOB IS
perieHust OOJBITUX 3a7lad eCTECTBEHHO-HAYYHOTO, TEXHUYECKOTO U JKOHOMHYECKOTO
IUKJIA.

Conepxxanue Kypca:

1. OcHOBHbIE TIOHATHUSA TEOPUU MaApaJUIENbHBIX aiaroputMoB. KpaTkuit 0030p
COBpPEMEHHBIX NapauiesbHblx OBM u knactepos. Ilpumep mapamienbHOro ajiropurMa
Jlenanmu. Ilpumep mnporpammsl, peanm3yromuii anroput™m JleBumanmu. Ilpumep
pacnapajuieMBaHus My3bIPbKOBOTO AITOPUTMA COPTUPOBKU. [IprMep nociieoBaTebHOrO
Y TapaJuIeNIbHOIO aIrOPUTMOB Ul PELIEHUs 3aJadu cyMMupoBaHus uucesl. CpaBHEHUE
KOJIMYECTBA  BPEMEHHM, HEOOXOIuMOro Juid  peleHus 3aJad C  IOMOUIbIO
IIOCJIEIOBATEIBHOIO U MTAPAJUIEIBHOTO aJITOPUTMOB.

2. Anroputm coptupoBku batdepa. OnpeneneHus KOMIIapaTopa, KOMIIAPATOPHOM,
COPTUPYIOLIEH u 00be TUHSIONIEN ceTel. Onpenenenus OUTOHUYECKOH
MOCJIEI0BATEIBHOCTH U OUTOHUYECKOTO AeNuTensd. TeopeMa 0 OMTOHUYECKOM JENUTEINE.
butoHnyecknii aJIropuT™M COPTUPOBKU. AJNTrOpUTMBI CIMsAHMA bardepa cOpTUPOBKH
batuepa. Bpems BbINIOIHEHNS AITOPUTMA.

3. OO6mme mapayyieNnbHbIe aNITOPUTMBI. HuCXomsmuii ¥ BOCXOAIINN MapauieIbHbIC
anroputmbl. [IpuBeaenne k 06muM anropuTMaM OMTOHMYECKOTO ajJroOpuTMa COPTHPOBKH,
QITOPUTMA BBIYUCIIEHUS YaCTUYHBIX CYMM, airOpUTMa IEPECTAHOBKH, aJIrOpUTMa
cnusHus batuepa, onepanuu caBUra JaHHBIX.

4. ANroput™Mbl TMHEWHOH anreOpsl. MaTpuuHoe yMHOXKeHue. OnpeneneHue Y4eTHOCTH
nepecTaHoBku yuces. CBoiicTBa ompenenuresss Marpulbl. OnpenencHus U CBOMCTBA
BEKTOPHBIX M MaTpuuyHbIX HOpM. CraHmapTHbIE BEKTOpHbIE HOPMBL. OnpeneneHus
COOCTBEHHBIX YHCEI MAaTpUllbl U COOCTBEHHBIX BEKTOPOB M MX cBoWcTBa. CBSA3b
ONpeAeNuTeNss MaTpullpl C €€ COOCTBEHHbIMM 3HadeHUsIMH. COOCTBEHHBIE 3HAYEHMSI
NOJJOOHBIX U OOpaTHBIX MaTpUll. DPMUTOBA MOJOKUTEIBLHO ONPEEICHHAs MaTpULAa U €€
cOoOCTBEHHbIC 3HaueHUs. BrruncneHne MaTpudHbix HOpM. MTepanmonnblii meton Skoou.
Teopema o cxonumoctu MeTona Skoou. CKopocTh CXOAUMOCTH MeToAa. MeToa BepxHeit
pemakcaruu  SlkoOm u ero cBoiicTBa. TeopemMa O CXOAMMOCTH METOAA BEpXHEH
penakcanuu. MeTon — mocnenoBaTeabHOM — BepxHeW — pemakcauuu.  OnpeneneHus
YOOPSIAOYEHHUST M TMOCIEIOBATENIBHOTO  YNOPSALOYEHUs  Marpunbl. Teopema 0O
pacrapajuleIMBaHUA METOAA ITOCIENOBATENIbHOM BEPXHEW pellakcauuu. Beraucienue
onTUMaJIbHOTO KOod(duiueHTa penakcauuu. CBs3b OOHAPYKEHUS IOCIEI0BATEILHOTO
YOOPSAOYEHHUs] MaTpHllbl C 3ajadedl packpacku rpada. AIropuT™M OOHapyKEHUs
IIOCJIEIOBATEIBHOIO ynopsnodeHuss marpunbl. Cxema urepauuit Puyapncona. Merogsl
CTENEHHBIX PsOB. TeopeMa O CTENEHsAX HWXKHEH TpeyroibHoW Mmarpuipl. OOpaTHas
MaTpulia g TpeyrojibHoM matpuiel. AnroputM Ilana-Paiida BeiuncieHust oOpaTHOU
MaTpulbl. /locTaTouHo Xopollas OleHKa /Il 00paTHOM MaTpullsl. Teopema 0 CXOAUMOCTH
CTENEHHOro psina K oOpatHoi warpune. Henuneitnsle 3agaun. Cxxumaromiee Hu
NCEBAOCKHUMAIOIIee OTOOpakeHus. PemieHue cucteM HENUHEHHBIX ypaBHeHH. Meton




Herorona. Meron npopoipkenus. [lapamiensHbld  anroputm  JUi  BBIYMCIICHHS
onpenenuTtes MaTpuilpl. Cien MaTpUIIbL.

3. JluckpetHoe mpeodOpazoBanue Dypne. OmpenesneHUe W OCHOBHBIE CBOMCTBA.
BeICTpBI airOpUTM I MOJYyYEHUS CBEPTKHM NIBYX NocienoBarenbHocTed. Teopema o
CBOMCTBE CTEMeHell IIaBHOro KOpHsS eluHUIlbl. Teopema 00 oOpaTHOM MpeoOpa3oBaHUU
®dypre. AnaroputMm ObicTporo npeodpazoBanus Dypwe. Uaes anropurma. OnpeneneHue
nepeMeniaronieit oneparuu. Teopema o moaHOM nepeMemnatomeid onepanuu. ['padudeckas
cxema wMeroaa. llpumep mapamienbHOM MPOrpaMMBbl, OCYILECTBISIONICH OBICTpoOE
npeoOpazoBanne Dypre. OreHKa BPEMEHHU BBIIOTHEHUS aJTOPUTMA HA TMapauieIbHBIX
nporeccopax. [Ipumenenne OvicTporo npeoOpazoBanuss Oypre. COOCTBEHHBIC 3HAYCHUS
HUKINYECKUX MaTpUll. AJNrOpuT™M BblUMCiIeHUs. JuckpeTHoe mnpeoOpa3oBaHUE 1O
BeiiBneTam. [lapanienbHplil anroputM OBICTPOro MPeoOpa3OBaHus MO BEUBIIETaM.



APXHUTEKTYpPa CyNIePKOMIIBIOTEPHBIX CHCTEM
aektop: npodeccop b.M. I'nmuackumii

OCHOBHOH 1E€NBI0O OCBOEHHUS Kypca sBISETCS HM3yYEeHHE OCHOB OpTraHH3aIiH
napasuiesibHOM/pacipeieieHHON o0paboTKk UH(pOpMAIMK, U CUCTeMaTH3alus 3HaHUi 00
IBOJTIOIIMH U ApPXUTEKTYPHBIX 0COOCHHOCTSIX BBICOKOIIPOM3BOIUTEIBHBIX
BBIYHCIIUTEILHBIX CUCTEM.

JInst TOCTHKEHUS MOCTABIICHHOM LEJIM BBIACIISIFOTCS CIECIYIOIINE 3aa4u Kypca:

. 3HaKOMCTBO C OpraHU3alueil apXUTEKTypbl, HHTEP(HEHCOB U MaMATH COBPEMEHHBIX
CYNEPKOMIIbIOTEPOB,

. M3y4EHHE MOJIXO0I0B K pa3pabOTKe CyNepKOMIBIOTEPOB,

. 3HaKOMCTBO C OCHOBaMH M CIIOCOOaMH OpraHU3allid BBICOKOMPOM3BOAUTEIbHBIX
BBIYHMCIIUTEIBHBIX CUCTEM, IPUMEPHI PEATTU3ALIMN COBPEMEHHBIX CYIIEPKOMITBIOTEPOB,

. cllaya SK3aMeHa B COOTBETCTBUU C YUEOHBIM IJIAHOM.

B Havane kypca paccMaTpUBAIOTCS THUIBI W MOJIETM MapajuiebHONH 00padoTKH,
Ha3HaueHue U obmactu  npuMmeHeHuss  cynepdOBM, cmocoObl  OlEeHKH — HX
MPOU3BOJUTENIBHOCTH.  Jlamee  MpeacTaBiIIOTCS — TPAJWLMOHHBIE  MapaJICIbHBIE
apXUTEKTYpbl M HW3BECTHbIE KIACCU(PUKALUKU apXUTEKTyp Takoro Tuma. Takxke
3aTparuBalOTCI  OCOOCHHOCTH  OpraHW3alMi  HETPAJUIMOHHBIX  MapajlieIbHBIX
aApXUTEKTYP-MOTOKOBBIX OBM U apXUTEKTyphl ¢ mapaieIu3MOM Ha YPOBHE MAIIMHHBIX
komana (cynepckaisipubie, VLIW- u EPIC-apxurektypsr). Ocoboe BHUMaHHE yAENIsSETCS
aApXUTEKTypaM COBPEMEHHBIX TMapaUICNIbHbIX BBIYUCIUTEIIBHBIX CUCTEM: MAaCCHBHO-
napajuielIbHbIX KOMIIBIOTEPOB ¢ pacnpenesneHHo namsTteio (MPP); cummeTpudnbix
MHOTOTPOIIECCOPHBIX cucTeM ¢ obmiei nmamsateio (SMP); NUMA-cuctem; BEKTOPHO-
napajuieTIbHBIX CHCTEM; KJIACTEPHBIX CHCTEM; CHUCTEM C TIpaUUECKUMHU YCKOPHUTEISIMU
Nvidia u conporneccopamu Intel Xeon Phi.

[IpuBonATCS TpUMEpPhl NMOCTPOCHHUS W HCIOJIb30BAaHUS BBIYMCIHUTEIBHBIX CHCTEM
[lenTpa KOJJIEKTUBHOTO MOJb30BaHUS «CHOMPCKUM CYNIepKOMIBIOTEpHBINA 11eHTp» (MPP,
SMP, rubpuiHbie apxuTeKTyphl), http:// www2.sscc.ru/. Opranusyercst SKCKypcHsi Ha 3TOT
LEHTP.

PaGoraer romoBoii cemuHap kKadeapbl BeruucautensHbix cuctem HIY wu
CubupcKOoro CymnepKOMIBIOTEPHOTO LEHTpa «APXUTEKTypa, CUCTEMHOE U MPHUKIAIHOE
IporpaMMHOE 0OecTieueHe KIacTepHbIX cynepOBMy.



[HapasuienbHbIe BBIYMCJIUTEIbHbIC TEXHOJIOTMHA MATEMATHYECKOI0 MO/IeTUPOBAHUS
PykoBoautens: k.d.-m.H. Kynukos .M.

I[I/ICI_II/IHJII/IHa (Kpr) ((HapaJIJ'ICJIBHble BBIYHCIIUTCIIBHBIC TCXHOJIOTHHM MaTeMaTH4YCCKOI'O
MOJCIUPOBAHUA)» UMECT CBOEH LCJIbI0O U3YUYCHHC CTYACHTAMU TEXHOJIOTUH napauiCJbHOT'O
nporpaMMuUupOBaHuA IJId pCIICHUSA OONBIINX 3aJla4 €CTCCTBCHHO-HAYYHOI'0, TCXHUYECCKOI'O
N DKOHOMHWYCCKOI'O LIUKJIA.

Conepxkanue Kypca:

1.
2.

93]

=

*®

CoBpeMeHHbIE BBICOKOTIPOU3BOAUTEIbHBIE OMOINOTEKH.

bubnnoreka anroputmoB auHeHoN anreOps! Intel MKL. bubnnoTeka nmoctpoeHus
napajuieIbHBIX mporpamm anst oduieit mamatu Intel TBB. bubnuotexa nepenauu
coobmenuit MPI. bubnuoTeka co3zmaHus mporpamMm Haj OOIIUM TMOJEM MaMsATH
OpenMP. Maremarudeckas Oubnuoreka IMSL. bubnuoreka OwicTporo
npeodbpazoBanus Oypee FFTW.

. rpHI[-CHCTeMBI 1 00JIaYHBIC BHIYKMCIICHMUS. HpI/IHIII/Il'[BI OopraHu3anmnun BBIYHCJICHUH Ha

KJIaCTE€pax M Tpui-cucTeMax. J[MHaMHYecKoe mnepepacrpeesieHUe BbIYMCICHUM.
Beruucnennss B HeomHopoaHouW cpexae. I[lpuHIuUNBI opraHu3amuu  00JIAYHBIX
BbIUMCIIEHUN. Moienu 001a4yHbIX BEIYUCIIEHHHN.

[IporpamMmmupoBanue rpaUyecKux YCKOPUTEIEH.

. Texnomoruss NVIDIA CUDA. Apxutektypa rpaduueckux yckopuTeneu. Tursl

namsaTH rpapuveckux yckoputenei. OpraHuzanus BBIYMCICHHN Ha rpauuecKux
yckoputensix. Opranu3anusi BBIYUCICHUN HAa THOPUTHBIX CYTIEPKOMITbIOTEPaX.
[IporpamMmmMupoBaHHU€e CHEUATBHBIX BEIYACIUTENBHBIX YCTPOMCTB.

OcHoBbl mporpammupoBanus mporeccopoB Cell. OcCHOBBI MPOrpaMMHUPOBAHHUS
[IJIAC. [TpuHumn nporpaMMupoBaHus cneruanuzupoBadHoro ycrpoiictea GRAPE.
Pemenue npukiaaHbIX 3a1a4 ¢ UCHOJIb30BAHUEM MATEMATUYECKUX [TAKETOB.

0630p makera FLUENT. O630p nakera OpenFOAM. O630p naketa GADGET-2.
0630p naketoB GALA u AccuNA.



MoaennpoBaHe ¥ ONTUMHU3ANUA TEJIEKOMMYHUKAIMOHHBIX ceTeil
PykoBoautens: a.1.H. PomuonoB A.C., 3aB. Jlab. MopgenupoBaHus JWHAMHUYECKUX
nporieccoB B uHpopmarmonusix cetsix MBMuMI™ CO PAH

Ha cnenkypce paccMaTpuBaroTCs CIEIYIOUUX BOPOCHI:

1. TenekoMMYHHKAIIMOHHBIE CETU KaK CIOYKHBIE OOJIbIINE CUCTEMBI.

2. 3agauu MOJIEIUPOBAHKS U ONTUMHU3AIUN TEIEKOMMYHUKAIIMOHHBIX CETEH.

3. Maremarndyeckue MOJENN, MPUMEHSIEMBIE JJIs1 PELICHUS BBIIIEO3HAUYCHHBIX 3a]1a4.
4. [IporpamMmmHbIE CpeacTBa MOAETUPOBAHUS TEIIEKOMMYHUKAIIMOHHBIX CETEM.

Jlyist jmydiero mOHUMaHUsST TPOOJIEMaTHKHA Kypca, €ro U3ydeHHe BKIIOYAeT 3HAKOMCTBO C
KOHKPETHBIMU BUJaMU MHHOKOMMYHUKAIIMOHHBIX CETEH, NX CTPYKTYPOU U yNpaBiIeHUEM
(Ha ypOBHE, MO3BOJISIIOIIMM CTaBUTh U PEIIATh 3a/Ja4d MX aHalv3a U ONTHUMU3AINH,
MporpaMMHUpPOBaHUE U AJMUHHUCTPUPOBAHUE CETEM HE BXOMST B 3ajlaud crnenkypca). B
YaCTHOCTH, PAacCMAaTPUBAKOTCS CETU IMepeaayd JaHHBIX B BBIYMCIUTEIBHBIX CETSX,
CEHCOPHBIE CETH, CTPYKTYpUPOBAHHBIE KaOEIbHbIE CETH U HEKOTOPHIE IPYTHE.
[IporpaMma crielikypca BKJIIOYA€T KaK PACCMOTPEHHUE CTPYKTYPHBIX MOJIECNICH, Tak H
3a71a4i MOJICJIMPOBaHUs TeeTpaduka.

[ToHumanue MaTeMaTHYECKMX MOJIeJied W METOJIOB TpeOyeT Haaudusi Oa30BBIX
3HAHUW 10 JUCKPETHOM MATEMAaTUKE, TEOPUM BEPOATHOCTEM UM MATEMaTHYECKOU
CTaTHUCTHKE.



HelipokoMnbIOTEpHbIE CUCTEMBbI
PykoBoaurens: K.T.H., 1ou. Tapko M.C.

Hucuumuinaa  (kypc) «HeWpokoMnblOTEpHBIE  CHUCTEMB» HMEET CBOEM  IIENbIO
CHUCTEMATH3allMI0 3HAHMUM O  BO3MOXKHOCTSX W OCOOCHHOCTSIX  MPUMEHEHUs
HEHPOKOMIIBIOTEPHBIX AJITOPUTMOB U CUCTEM sl 00paboTku nHpopmaruu. B pesynbrare
OCBOCHMS TUCIMIUIMHBI O0YyJaFOIIHIACS TOJDKEH:

. 3HaTh: OCHOBHBIE THUIIbI HEHPOHHBIX CETEH W 3aJad, JJid PEIICHUS KOTOPBIX 3TU
HEHPOHHBIE CETH TMpEeAHA3HAYEHBI, THUIIOBBIE METOJbI, HUCIIOJB3yeMble TIPH BBHIOOpE
aApXUTEKTYphl U OOY4YEeHUM HEHPOHHBIX ceTel; A(DPEeKTUBHBIE METOMBI ONTHUMH3AIINU,
IPUTOAHBIC JJIs1 OOYYEeHHS HEHPOHHBIX CETEeH, U METOJbl KOHTPACTUPOBAHUS (PETYKIIHH )
CETEeH.

. YMeTh: chenaTh CpaBHUTENbHBIA aHAIUM3 W OOOCHOBAaTH BBIOOP APXUTEKTYPHI
HEHPOHHOM CEeTH HJisl pEIIEeHUs] IOCTaBJICHHOW 3ajaud; pa3paboTarh MPOTrPaMMHYIO
peanu3anuio BBIOpaHHOTO TUIa HEMPOHHOM ceTH, MPOU3BECTU €€ 00YUeHHUE U UCTIbITAHUE.
. Bnagets meTonukoi pa3paboOTKM apXUTEKTYypbl U OOYy4YeHHS HEHMpPOHHBIX CeTeil
MPUMEHUTENBHO K Pa3IMYHBIM KJlaccaM 3a7a4 00pabOTKU JaHHBIX.

ConeprkaHue Kypca:

1. BBeneHne B HEMPOKOMITBIOTEPHBIE CUCTEMBL. DJIEMEHTHI HEHPOHHBIX CETEH.

2. Ilonstue nediponnoit cetu (HC). HUcropus BoznukHoBeHust HC u nepcnekThBbI UX
pasutus. Otimuus HC OT TpauMOHHBIX BEIYMCIUTEIbHBIX CUCTEM.

3. 3agauda 4eTKOro pasleieHus ABYX KJIaccoB Ha oOyuwaromieil BbeiOOpke. Paznenenue
LHEHTPOB Macc. AaroputM o0OydeHus mepcentpoHa. Buael  o0yuyeHwus.
["'eoMeTpuyeckas MHTEPIpPETALNS 3a4a4U Pa3eIeHUs ABYX KJIaCCOB.

4. Anmpokcumarus ¢Gyskiuid. Apanaitn. Ilage-nedipon. HeilpoH ¢ kBaapaTHYHBIM

CyMMAaTopoOM.
5. Buasl HEHpOHHBIX ceTe W pelraeMble MMU 3ajadd. Peamuzanus  OyJIeBCKUX
byukmuit  mocpeacteom HC.  Buger  HC.  CnocoObl  opraHuzainuu

dbyukiuonupoBanus HC. Wutepmperanus orBeroB HC. Buawl mHTEprnperanum.
Onenka cnocooHoctu HC pemmth nocraBnenHyro 3agady. Koncranra Jlummuna
cetu. MeTo 1 00paTHOTO PacIIPOCTPAHECHUS OITHOKH.

6. Meroapl ONTHUMH3AIMH, UCIOJIb3yeMble MPU OOYYCHHH HEHPOHHBIX CETEi.
Oco0OeHHOCTH 3a7a4¥ ONTUMU3AINH, BO3HHUKatomen mpu ooyuennn HC. Bri0op
HaMpaBJICHUS MHUHUMU3ALUU. [TapTaH-MeTOIBL. OnHomaroBbii
KBAa3MHBIOTOHOBCKMM  METOJ UM  CONpsDKEHHBbIE  rpagueHTbl. OaHOMepHas
MUHAMA3AIMSA. MeTObI T100abHOM ONTUMU3AINH. AJTOPUTM UMUTAITUU OTXKHUTA.
['eneTnueckue anroput™mbl. lcronp3oBaHue CioydalHBIX BO3MYIICHUU B
oOyuyeHun. MeToj BUPTyalbHBIX YACTHII.

7. PeKyppeHTHbIE HEHUPOHHBIE CETH KaK YCTPOMCTBA AaCCOLUMATUBHOW MAMSTH.
Heiliponnas cets Xonduiamga kak acconuaruBHas namsatb. CeTb XeMMHHTA.
JIByHampaBiieHHas accolMaTUBHAs MaMsTh. PeleHue 3amay  KOMOWHATOPHOM
ONTUMHU3ALMHA HAa HEWPOHHBIX CeTAX. PelleHuwe 3amaun KOMMHUBOSDKEpPA Ha CETH
Xondunaa. Mammna boasiimana.



8. Camoopranuzanmss  HEHUpOHHBIX cered. Merony nuHamuueckux suep. Cern
KoxoneHa.

9. MammHa ONOpPHBIX BEKTOPOB. ONTHMalnbHasg TUIEPIUIOCKOCTb U JIMHEHHO-
pazzaenuMbIx 00pa3zoB. MeTos MOCTPOEHHs MallIMHbI OTIOPHBIX BEKTOPOB.

10.Korautpod. HeoKOrHUTpOH.

11.HelipoHHbIE ceTH aJalTUBHOIO PE30OHAHCA.

12.KonTpactupoBaHnue (penykuusi) HelipoHHod cetH. OlleHKa 3HAYMMOCTU
napameTpoB U curHaiaoB.COKpalleHHe 4Yucia BXOJOB B JIMHEWHOM CyMMarope
MeTo0M "CHH3Y-BBEpX'. Meroa WCKIIOYEHUS MapaMeTpoB 'cBepXy-BHH3'" C
OpTOroHanu3anuen. buHapusanys afanTUBHOIO CyMMAaTopa.

13.Metoasl peann3alud HEMPOKOMIIBIOTEPOB. DIEKTPOHHBIE MeTo1bl peanu3anuu HC.
Helipouunnsl. Heitpormpoueccop NM6403. Ontuueckue Mmeroas! peanmzanuu HC.

14.OcHOBHBIE TOHATHUS U ONPEAEICHUS TEOPUU HEUETKUX MHOKECTB.

15.0nepannn Ha HedeTkMX MHOKecTBax. Omnepanuy HaJ HEYETKHMMHM YHUCIIAMMU.
TpeyrosabHbIE HOPMBI.

16.Heuerkue oTHoueHus: U ux cBoiicTBa. Heyetkoe npaBuio BbiBoja modus ponens.
Heuetkoe npasuiio BeiBoga modus tollens. IIpaBuina HeueTkoi UMITUKALIUH.

17.Monyne HeuyeTkoro ymparieHus. Meroasl aedazuduxkanuu. MeTon HEUETKOTO
ynpasienus Takarn-Cyreno.

18.IIpoekTupoBanue 6a3bl HEYETKUX MPABUI HA OCHOBE YUCIICHHBIX JTAHHBIX.

19.0cHOBHBIE TOHSATUS TEHETHYECKHX alropuTMoB. KiaccMuecKuil T'€HEeTHYEeCKHid
anroput™m. KogupoBanue napameTpoB 3a/1adyd B TEHETHYECKOM aJTOPUTME.

20.Pemierrie 3agad  KOMOWHATOPHOW ONTHUMHU3AIMM C TIOMOIIBIO TEHETUYECKUX
QJITOPUTMOB.

21.0cHoBHas TeopeMa 0 F€HETUYECKUX aITOPUTMax (TeopeMa O CXxemax).

22 Mopudukanuu KIaCCHUECKOTO T'€HETHMYECKOTO airoputMa. AJbTepHATHUBHBIC
METObl ceNeKIMu. MeToasl maciTabupoBaHUs (PYHKLIHMH HPUCIOCOOJIEHHOCTH.
Humm B reHermyeckux  anropurmax. ['eHeTMdyeckne  anropuTMbl Ui
MHOTOKpUTEPUAIBHON ONTUMU3ALINH.

23.HanpasiieHHusT 5BOJIOLHOHHOTO MOJEIMPOBAHUSA. OBOJIIOLHUOHHBIE AJITOPUTMBI B
HEHPOHHBIX CETSX.

24.CtpykTypa MOIyJisi He4YeTKoro ympasieHus. OOydeHne MOAYJsd HEYETKOIo
yIpaBiICHUS] AITOPUTMOM OOpaTHOTO pacmpocTpaHeHus: omuoOku. [IpencraBienue
MOJYJSl HEYETKOrO YIpaBJ€HUS B BUJE CTAHAAPTHOM HeueTkou cetu. CTpyKTypa
MOAYJSl HEYETKOTrO YNPABIEHUS C HEHWPOHHOM CEThIO JUIsl  BBINOJHEHUS
nedazuduxanyu. AJIrOpUTMbI OOYYEHHS] MOJYJS HEUETKOro YIpaBiICHHS C
HEHPOHHOM CETHIO JIJISl BRITIOTHEHUS e a3upuKaIim.



PacnipenesieHHbIE AJITOPUTMBI
PyxoBonutens: K.T.H., goi. Tapkos M.C.

Hucuunnuna  (kypc) «PacmpenenenHble  alropuTMbl»  MMEET  CBOEW  LIEJIBIO
CHUCTEMAaTH3allMI0 3HAaHMM 00 YCTpPOMCTBE M MNPUHLMIAX PAOOThl pacHpeneIeHHbIX
BBIYHMCIIUTEIBHBIX CUCTEM. 3ajiadya Kypca — HM3yUYeHHE aJIrOpUTMOB pElIeHHs] Hauboliee
BAXHBIX 3a/1a4, BO3HUKAIOUIMX IPU NPOECKTUPOBAHUU MPOTrPAMMHOIO OO€CIeYeHus
pacnpesieieHHBIX CUCTeM. B pe3ynpTaTe 0OCBOSHHS TUCHUIUIMHBI 00YYaIOMIHICs TOJKEH:

. 3HaTh: METO/IbI IOCTPOECHMSI OCHOBHBIX PACIPENEIEHHbIX aJrOPUTMOB;

. YMeTh: NpPUMEHATh METOJbl MOCTPOEHUS pPacHpeleleHHBbIX alrOPUTMOB NIPH
IPOEKTUPOBAHUU TPOrPAMMHOTO 00ECTIEUEHUS PaCIpPeIeICHHBIX CUCTEM.

Conepxkanue Kypca:
Paznen 1 BBeneHwe B pacnpeeiieHHBbIC BBIYUCIUTEIBHBICE CHUCTEMBI. ApPXHUTEKTypa H
s3bIKH. [lapasiebHbIe U paclpeeICHHBIE aITOPUTMEI.

Paznen 2. Opranuzanus B3auMOAeHCTBUNA. AJATOPUTMBI MAPUIPYTU3ALIUH.

Pazgen 3. Hebnokupyemas kommyTanus. CTpyKTypUpOBaHHbBIE U HECTPYKTYPUPOBAHHbBIE
pelieHus.

Pa3nen 4. BonHOBBIE anropuT™Mbl. AJITOPUTMBI 00X0/a.
Paznen 5. Anroputmel nzbpanus nmuaepa. Konbuessie cetu. [Ipon3BosibHBIE CETH.

Pazgen 6. OOHapykeHHE 3aBEpIICHUS BBHIYUCICHHU. PemieHnss Ha OCHOBE BOJIHOBBIX
aJITOPUTMOB.

Pazgen 7. OTka30ycTOWYMBOCTD B paclpeIeIeHHbIX CUCTEMAX



IMapajsieabHble cHCTEMbI 00PA00TKH H300paKeHN I
PykoBoaurens: K.T.H., 1ou. Tapko M.C.

HMucuumunaa (kype) «llapamienbHble cucTeMbl 00pabOTKH M300paKEHUI» UMEET CBOEH
IENbI0 M3YYCHHE CTYJEHTAaMH TEOPETUYECKHMX OCHOB TOCTPOSHUS M TPHUMEHEHHUs Ha
NPAaKTUKE TapajuIebHBIX BBIYMACIUTENBHBIX CHUCTEM 0O0paboTKM u300paxeHWit. B
pEe3yNbTaTe OCBOSHUS JUCITUTUIMHBI 00YJIAIONTUIHCS JOJIKEH:

. 3HaTh: (HOPMYITUPOBKM OCHOBHBIX 3a1ad OOpaOOTKH W300paKEHUM, YCIOBHS
MPUMEHUMOCTH Y XapaKTEPUCTUKH TapaJIJICIbHBIX BBIYUCIUTEIBLHBIX CUCTEM 00pabOTKU
U300paKeHUIA;

. YMeTb: onpeaensaTb NPUMEHUMOCTb KOHKPETHBIX BBIYMCIUTENIBHBIX CUCTEM IS
perieHus 3a7a4 00pabOTKH N300PAKEHUI;
. Brnaznets: Metoankoii pa3paboTKu MapauiedbHbIX MPUIOKEHUN IPU PEIICHNH 3a/1a4

00pabOTKH N300paKEHUH.

CopaepxaHue Kypcea.

1. Jluckpermsamusi ~ HEMpEephIBHBIX  W300paxeHwil.  KBaHTOBaHWE  SPKOCTH
n3o0paxxeHuit. ['pajganvonHbie npeoOpa3zoBaHus u3o0pakeHuil. [IpeodpazoBanus
THCTOTPaMMBI.

2. CrinaxuBarolye MpocTpaHCTBeHHbIE (GuiIbTphl. [IpocTpaHcTBEHHBIE (UIBTPHI
HOBBILLIEHUS PE3KOCTH.

3. OnnomepHoe mpeobpazoBanue dypbe u ero obpaieHue. JIByMepHOE NHUCKPETHOE
npeoOpazoBanue dypre u ero obOpamenue. CpoiicTBa mpeobOpazoBanus Dypse.
HeoOxomuMocTh AOMOJNHEHUSI NaHHBIX HYJISIMH TPH pealu3alldd JTHUCKPETHOTO
npeoOpazoBanus Dypee. bricTpoe nmpeodpazoBanne Dypoe.

4. Csi3p MEXAy MNPOCTPAHCTBEHHBIMU (UIBTPAaMU U HMX aHAJIOraMH B YacCTOTHOM
npoctpancTBe. Teopema o cBepTke. YacToTHble (QUIBTPHI HHU3KOM YACTOTHI.
YacToTHBIE METOIBI TOBBIIEHNS PE3KOCTH.

5. llupamuasl  uzoOpaxenuit. [IpeoOpazoBanne  Xaapa. KpaTtHomaciitaGHoe
pazioxxkeHue uzoOpakeHus. MacmTadbupyoomme (QyHKIUM W BEUBIET-(QYHKIUU.
Paznoxxenne B BelBieT-psabl. JlUCKpeTHOe BeHBIIEeT-TIpeoOpa3zoBaHue. bricTpoe
BeliBieT-ipeoOpazoBanue. J[BymepHbie BeilBieT-mpeodpasoBanus. Vcnonib3oBaHue
BEHBIIETOB MPH 00pabOTKe N300paKEHHIA.

6. OCHOBHBIE MOHATHA Mapauienu3Ma ©  BekTopuszauuu. KoHcTpyupoBaHue
napauIeIbHBIX AITOPUTMOB 00paOOTKH N300paXKEHHIA.

7. ApXUTEKTYphl  BBIYMCIUTENBHBIX CHUCTEM JJs TapajuleJbHOW  00paboTKU
nzo0paxenuit.  OroOpakeHHE  MapaJUIeNIbHBIX  aNrOpUTMOB  00pabOTKU
U300paKeHH! Ha THUIEPKYyOMYecKHe W TOpPOHAaJbHbIE CETH MPOIECCOPOB.
OOpaboTka wu300pakeHW Ha TpadUUYECKUX MPOIECCOopax C MCIOJb30BAHUEM
CUDA.



MeToabl pa3padoTKu 00JIbIIAX CUCTEM (CEMHHAP)
Agtop Bacroukona T.C., k.¢.-M.H., IOLIEHT

Jl1st ctyaeHToB 4- 6 KypcoB, CHEIUANTM3UPYIOIIUXCS IO HHPOPMALIMOHHBIM TEXHOJIOTUSIM.
CreuceMuHap HalleJieH Ha CHUCTEMATU3AlMI0 3HAHWM CTYJEHTOB O BO3MOXXHOCTSAX U
OCOOEHHOCTSIX MPUMEHEHHUS Pa3JIMYHBIX METOJNOJOTMH M TEXHOJIOTHMH pa3padoTKu
nporpaMM. 9TO OCOOCHHO Ba)KHO B YCIIOBHUSIX OOJBIIOrO pa3HOOOpasusi U MOCTOSIHHOTO
OOHOBIIEHUS TEXHOJOTUUECKUX 3HAHUM.

Cemuaap mpoBomuTcs B (QopMe pedepaTuBHBIX JOKJIAIOB C  MOCICTYIOITUM
obcyxaerremM. J{okmaapl TOTOBAT U AENAIOT CTYJAeHThl. OCHOBHBIMU TEMAMU SIBIISTFOTCS

1. Mertonomnoruu pazpabotku nporpammuoro obdecreuenus (I10)

2. Texnonoruu u HHCTpYMeHTHI pazpadbotku 110

3. [IpakTrueckoe mpuMeHEHUE TIOIX0I0B (CTaHAapTOB) K obecreueHuto kadecta [10
4. MeTonbl 1 THCTPYMEHTBI 0OecrieYeH s HaIe)KHOCTH U O6e3omacHoctu [10

5. Co3pnanue u ynpasnenue HTEpHET pecypcaMu

6. Crneunduka NpoeKTUPOBAHUS PACTIPEIACICHHBIX CUCTEM

7. Cucremsl, MmeToabl TecTUpOBaHus 110

8. Oco0eHHOCTH OpraHu3auvdd padoT U KOMMYHHUKAIIMM B KOMaHJIE pa3pabOTUMKOB
I1O

9 Monenu/crangaptel ypoBHel 3penocti UTkommnanuit

10. Meroas! BHeapeHus 110
11. Meroasl U UHCTPYMEHTHI conpoBoxaeHus [10
12.  Kacromuzanus 10, ynpaBnenue TpedOBaHUAMY, YIIPaBICHUE N3MEHEHUSIMU

HOOIHp?IeTCH AKTUBHOCTb CTyACHTA B CaMOCTOATCIIbHOM BBI60pe TEMBI AOKJIaaa, B
paclinpCHUU IMPHUBCACHHOI'O BLIIIC CIIMCKA TCM. Taxxe PCKOMCHAYCTCA ACIATh JOKJIIAAbI
1O TEMATHUKE ,Z[HHHOMHOﬁ pa6OTBI CTyACHTA.



MoaeaunpoBanue cucteM HHPOPMATHKHU (CEMUHAP)

CemuHap mpoBOJUTCA €XeHenenbHo ¢ 1987/88 yu. roga, mepBoHadalibHO Ha Kadeape
Teopernueckol  KMOEpPHETHKM  1OJ,  COBMECTHBIM  PYKOBOJCTBOM  Jiaypeara
I'ocynapctBenHoit mnpemun CCCP, 3acmyxeHHoro aestens Hayku PO mpodeccopa
Heuenypenko M.U. u nouenta Poguonoa A.C. (ceituac A.T.H. u npodeccopa kadeapol
Beraucnurensapix cucteMm MM® HIY). C 1993/94 yu. roma ceMwHap YHUCIUTCS Ha
kadenape BpMHUCIUTENBHBIX CHCTEM U padOTal, B pas3HbIe TOMABI, MOJ, COBMECTHBIM
pykoBozactBoM npoeccopos Ilonkosa B.K. u Ponnonosa A.C., nu6o (B Tom umcie ¢ 2010
ro/ia) MoJi €AMHOJIMYHBIM PYKOBOJICTBOM MOCJIETHETO.
CeMuHap mpeaycMaTpuBaeT pacCCMOTPEHHUE CIEYIOIUX BOMPOCOB:
1. MaremaTuyeckre U MPOrPAMMHBIE MOJEIU U METOJbl MOJEIUPOBAHUS CHUCTEM
undopmatuku (cucreM cbopa, oOpabOTKHM, XpaHEHUS M mepenadn WHOOpPMAIMU C
IpUMEHEHUEM UU(PPOBON  BBIYMCIUTENBHON TEXHUKM U COBPEMEHHBIX CPEJCTB
TEJIEKOMMYHUKALIHN).
2. Mopenn KOHKPETHBIX CUCTEM.
B xone ceMrHapoB KaXAblil CTYJIEHT JTOJKEH:
1. [IpeacTaButh coOCTBEHHYIO pPabOTy (KypCOBYIO WM JAMIUIOMHYIO, JIBOKIbI: B
Hayaje ¥ KOHIIe y4eOHOTro roja).
2. Cnenath pedepaTHBHBIA JOKIAJ MO PEKOMEHJIOBAHHBIM HAYYHBIM PYKOBOIUTEIEM
MyOJIMKALUSIM MMOCIEHUX JIET, OTHOCAIUMCS K PACCMATPUBAEMOM TEMATUKE U UM EIOIIUM
OTHOLUEHHUE K TEME CIIELNATU3ALIHNH.

[IpenycmarpuBaroTcsi BCTpEUM M JUCKYCCUUM C BEAYIIMMH CHEHUATNCTAMU B
00J1acTH MOJIETTMPOBAaHMS CUCTeM WH(GOPMATHKH, B TOM YHCIIE B paMKaX COBMECTHBIX C
HayuHbIMU ceMuHapamu UBmuMI™ CO PAH 3acenanmii.



Kypchl kadeapbl TUCKPETHON MaTEMAaTUKU U UHPOPMATUKHU

Teopus moaesen
ABTtop: Mopo3zos Anpeii CepreeBud, 11.¢.-M.H., ipodeccop, 3aB. 1ad. UM CO PAH

Kypc sBasieTcs BBEIEHHMEM B KIIACCHUYECKYIO TEOPUIO Mozeneil. OH CTaBUT CBOEHM LEJBIO
YCBOCHUE CTYJAEHTAMU TIOHSATHH, CBS3aHHBIX C anreOpandecKuMHU CHUCTEMaMH,
paccMaTpUBAaEMBIMH, KaK MOJICIH JIOTHKW TMEPBOTO TMOPSAKA. JTH 3HAHUS HEOOXOIMMBI
COBPEMEHHOMY CIEIHAINCTY M0 MAaTeMAaTUYECKOW JIOTHKE, anre0pe W TeOPETHUYECKOMY
nporpaMMupoBaHu0. OHU MOTYT B JaJIbHEHMIIEM MPUMEHSTHCA B HCCIEI0BATEIbCKON
paboTe cHenmuanucToB M O ainredpe ¢ JIOTUKE a TakKe 3aJaloT HETPUBUAIHHBIC
MPUHIUITAAIBHBIE METOJOJOTHYECKUE OrPAHUYECHUS TMPU OINHCAHWH CTPYKTYp B
TeOpeTHYeCKOr nH(pOpPMATHKE.

[TockosibKy Teopus MOJENEN CYIIECTBEHHO MCIOJIb3YET TEOPUKD MHOXKECTB,
NpUOOPETEHHBIX paHE CTYJEHTAMU 3HAHUW B paMKax HAaMBHOM TEOPUU MHOXKECTB MJIs
U3y4YeHUsl Marepuaia Kypca HeaocTaroyHo. [loaTomy Kypc HauMHAeTcsl ¢ yriyOJIeHHOTO
TEOPETUKO-MHOKECTBEHHOTO  BBeleHUA. [loTOM UW3y4arOTCs MOJENIBHO  IOJIHBIE,
MOAMOJICNIBHO TMOJIHBIE TEOPUM W CBSI3aHHBIE C HUMH BOIIPOCHI THUIIA BJIUMHUHALIMU
KBaHTOpOB. Jlajiee U3y4yaroTcsl HACBIIIEHHBIE U OJTHOPOJIHBIE CUCTEMBI, UTPAIOLIUE OCOOYIO
pOJIb Cpear MOJIEeNIe Teopuu, TeopeMa Bora o unciae Moaenen MmojiHOW CYHETHOM TEOPUH,
JTaeTCSl XapaKTEepU3alns CYETHO-KATETOPUYHBIX TEOPUN U NTOKA3bIBAETCA NPUHLIUIUAIIbHAS
HEBO3MOXKHOCTh B OOJBIIMHCTBE CJIy4aeB IIOJHOTO OMHUCAHUS CUYETHBIX CTPYKTYP
CpencTBaMH TOJIKO JIOTUKH TIEPBOTO TOpsAaKa O€3 TPHUBICUEHHUS TOTOJHUTEIHHBIX
ycinoBui. OcTanbHOE BpeMsi MOCBSIIEHO J0KAa3aTeNbCTBY T€OpeMbl MOpiM O HECUETHO
KaTeTOPUYHBIX TEOPWA W CBSI3aHHBIM C HEH BONMpOCcaM THIA CTA0MIBHOCTH,
Hepa3mmuuMocTd U T.m. Oco0oe BHUMAaHHE YACICHO MpPUMEpPaM U METOJIOJIOTHYECKUM
CJIEACTBUSIM U3 MAaTEMATUYECKUX PE3YJIbTATOB.

ConepxaHue Kypcea:
1. TeopeTHKO-MHOXKECTBEHHOE BBEICHUE.
2. AnreOpanyeckue CUCTEMbI M CBSI3aHHbIE C HUMHU OCHOBHbIE MOHATHS. Teopema o

CYyILIECTBOBAHUU MOJIEII.

Teopema Jlerenreitma-Ckynema (oOuuii cirydait).

4. MonienbHO TOJIHBIE, TMOJMOJEIBHO TMOJHBIE TEOPUHU, SIMMHUHAIUSA KBAaHTOPOB.
[Ipumepsr.

5. Tunsl a1eMEHTOB, WX peanu3anus U OnmycKkaHue, Teopema Peunis-HapmzeBckoro 06
OIYCKaHWH CYETHOTI'O CEMENCTBA HETVIABHBIX THUIIOB.

6. HacolllieHHbIE U OJTHOPOJHBIE cUcTeMbl. OmnpenesieHne, CylneCTBOBaHUE, BOIPOCHI
€UHCTBEHHOCTH.

7. Teopema Bota 0 unciie MOJI€JIEN CUETHOM MOJIHOM TEOPUH.

8. CueTHO-KaTeropuyHble TeOpuu. Teopema 0 XxapakTepHu3alud CYETHO-KaTETOPUYHBIX
teopuit. [Ipumepsi.

9. Teopema Paiica. Hepaznuuumele anemMeHThI, TeopeMma IpeHdonxTa.

10.Moxaenu ¢ MajbIM YUCJIIOM THUIIOB.

11.ABTOMOpPhU3MBI MOJICIICH.

W



12.0Omera-ctabumiabHble Teopun. OOIIME CBOMCTBA, TPUMEPHI.
13.Teopema Mopuiu.



Jlornyeckue MCYUCIEHUS
PykoBoautens: OgunnioB Cepreit [1aBnoBuy, a1.¢.-M.H., B.H.c. UM CO PAH

Kypc craBuT cBoeil 1e/bl0 MO3HAKOMUTH CTYIEHTOB C almapaToM JIOTMYECKHUX
WCYHCIICHUH, KaK ¢ OAHUM U3 UHCTPYMEHTOB i (popMmanu3auuu UHGOpMaIUU; CO3/1aTh
0a3uc sl TadbHEHIIEro caMOCTOSTENbHOTO M3YUYEHUsI M UCCIIEAOBAHUS KOMITbIOTEPHBIX
SI3bIKOB, OCHOBAHHBIX Ha JIOTUYECKUX MCUMCICHUSX; HAYYUTh CTYACHTOB MPUMEHSTH
CaMOCTOSITEJIbHO OCHOBHBIE METO/Ibl J0KA3aTEIbCTBA MOJHOTHI U Pa3pEIIMMOCTH JIOTHK, a
TaKK€ METO/Ibl CPABHEHUS BHIPA3UTEIBHOCTH JIOTHK.

[Ipennonaraercss u3yyeHWe BaKHEHUIIUX BUJOB HEKJIACCUYECKHUX JIOTUK U MPUYUH
BBEJCHUS JAHHBIX JIOTUK;, U3YUYEHHUE PA3IUYHBIX BUJOB CEMAHTUKHU I HEKJIACCUYECKUX
JIOTUK: OIIEHOYHAs CEeMaHTWKa, ceMaHTuka Kpurke, anreOpandeckas CEMaHTHKA;
M3YYEHHE METOJIOB JOKAa3aTEeIbCTBA MOJTHOTHI U PA3PEUIMMOCTH HEKJIACCUYECKUX JIOTHK;
3HAKOMCTBO C Ba)KHEHIIMMHU KOHCTPYKTUBHBIMU CBOMCTBAMM JIOTHK: JU3bIOHKTUBHBIM
CBOMCTBOM, CBOMCTBOM  KOHCTPYKTHUBHOTO  OTpHULIAaHUS, CBOWCTBOM  (DPUHUTHOMU
anmpOKCUMUPYEMOCTH, UHTEPHIOISIUOHHBIM CBOMCTBOM; 3HAKOMCTBO C HOBBIMH BUIaMU
JIOTUYECKUX  MCUUCIEHUW:  TaOJMYHBIE  HCYUCIICHMS,  €CTECTBEHHBbIH  BBIBO,
JNECKPUIITUBHBIE JIOTMKH, MPONO3UIMOHANbHAS JHWHAMHUYeCKas JIOTWKa, ambient-
UCYHCIIEHHE, SPY-UCUHCIICHHUE.

ConeprkaHue Kypca:

1. Onucanue TeM Kypca U UX COMNOCTABJICHUE C MPEIMETOM MATEeMaTUYECKOW JIOTHUKH.
Kpatkuii HCTOpUYECKMH HKCKYpC B TpPaJAMLMOHHYIO JOrMKy. CHHTaKcHYecKue
KaTeTOpUH S3bIKA: MMEHA, MPeIoKeHus U (QyHKTOPHL. [IpocThie kaTeropuveckue
CUJUTOTH3MBL: (UTYphl W MOIychl. DopManu3amnusi CHIIOTUCTUKH CPEICTBAMU
COBPEMEHHOM JIOTHKHU.

2. Ilpono3uIMOHANIBHBIN  S3BIK: TEepMbI, (OPMYJIbI, MOACTAHOBKHU. JleAyKTHBHBIE
CUCTEMBl M OTHOILIECHUS CIEJOBaHMs. BaxkHelmme CBOWCTBAa OTHOLICHUS
CIICIOBaHMs, 3a/1aBAEMOI0 JIEAYKTUBHOM cucTtemou. Teopuu. Teopema nenykuuu B
0o0111eM BHUIE.

3. JlenykTuBHas cUCTEMa KJIACCHYECKOM JOTUKU. J0Ka3aTenbCTBO TEOPEMBI TIOJIHOTHI
METOAOM KAHOHMYECKHUX MOJENEH: JieMMa O pACIIMPEHHH, CBOMCTBA IOJHBIX
TEOpHUi, JeMMa O KaHOHH4YeCKOW Mozenu. [lo3uTuBHAs KiaccHyeckas JIOTHKa:
MOHATUE TPOCTOM TEOPUHU, OLEHOYHAs CEMAHTHKA, TEOpeMa IOJHOTHL. Jlormka
CLuN: nmpumep He NCTUHHOCTHO-(DYHKITMOHAILHON CEMaHTUKH, TEOPEeMa IMOTHOTHI.

4. Jloruka kak MHOXecTBO (opmyn. Pemerku mnoruk. Ilonarus ¢parmenta u
KOHCEPBATUBHOIO pacClIMpeHUsi JOTHKHA. [IOHATHS TOYHOrO BIOXKEHHUS U
ne(UHUIIMAIBHON 3KBUBAJICHTHOCTH JIOTUK. [Ipumepsl 3agaHus OIHOM JIOTU-KH B
pa3TUYHBIX sA3bIKaxX. JlepuHUIIMATBHBIC PACIIHPEHUS.

5. To3utuHas noruka. kaner Kpunke, BbIIOJIHUMOCTD (pOpMyIT B IKanax. JIeMMbl o
MOHOTOHHOCTH U O MOpPOXAEHHON mnoamoxaenu. IlonmHOTa M cuibHAas TONHOTA
JIOTUKM OTHOCUTENBHO Kiacca mkai. [lomnora mo Kpunke. Kanonnueckass monuenb
JUISl pacIIUPEHUs TO3UTUBHOM JIOTUKHU. Te€opemMbl 0 KOPPEKTHOCTH U MOJHOTE JJIS
MTO3UTUBHOM JIOTHKH.

6. JIM3bIOHKTUBHOE CBOMCTBO MO3UTHUBHOM JIOTUKHU: CEMAHTUYECKOE U CHHTAKCUYECKOE
JI0Ka3aTenbCcTBa. HTYHITMOHUCTCKAs 1 MUHUMAIbHAS JIOTHKHU: CIIOCOOBI 3a/IaHUS B




pa3NIM4YHBIX  f3bIKaX; CceMaHTHKa Kpumke, KOpPpPEeKTHOCTb M IOJHOTA,
JU3BbIOHKTUBHOE CBOWCTBO.

7. PacmupeHuss MHTYMIUOHUCTCKOM U MUHUMAaJbHOM JIOTMK. TeopeMa [ MMBEHKO Ui
VHTYULMOHUCTCKOM JIOTUKU. Jloruka I muBeHko.

8. Mctopuyeckuid 3KCKypC: HMHTYUIMOHHU3M U KOHCTPYKTHBHU3M; (QopMamu3anus
WHTYULIHOHUCTCKOM JIOTMKH KomMoropoBbslM U ['€ATHHrOM; 3a1adHas CEMaHTUKA
KonmoropoBa u  cemantuka  peanudyemocth 1o  Kiounu.  CBolicTBO
KOHCTPYKTHUBHOTO OTpuLaHus, JIOruku Henbcona. IIpaBuiio 3ameHbl B JOTrHKax
Henbscona. Cemantuka Kpunke st moruk HenbcoHa.

9. Teopembl KOPPEKTHOCTH M MOJHOTHI i Joruk HenbcoHna. KoOHCTpyKTHBHBIE
ceorcrBa Joruk Henbcona. Bmoxenue moruk HenbcoHa B NO3WTHBHYIO H
VHTYUIMOHHUCTCKYIO JJOTUKH.

10.Meton ¢umbrparuu. [lomHOTa MO3UTUBHOM, UHTYUIIMOHUCTCKOM W MUHUMAJLHOMN
JIOTUK OTHOCUTEIBHO KJIACCOB KOHEYHBIX HIKal. OUHUTHAS alIPOKCUMHUPYEMOCTD U
pa3pemiMocTb. OTCYTCTBHE CBOWCTBA CUJIBHOM IMOJHOTBI OTHOCHUTENIBHO KJIACCOB
KOHEUHBIX IIIKaJ.

11.®OunuTHAS armpOKCUMHUPYEMOCTBHIO Teopema Xapporna. Jlunerinas,
MOJIMHOMUAJIbHAS u HKCIOHEHIMAJIbHAS anmnKpOKCUMHUPYEMOCTb.
NHTYMIMOHKUCTCKAS JIOTUKA HE MIOJMHOMHUAIIb-HO alllPOKCUMUpPYyEMa.

12.nes tabanyHoro wucuucieHusd. Tabmnynoe T-ucumciienne mid KIaCCHUYECKOM
aoruku. KoppektHocTh M mosHOTa. CBEAEHHE T'€HUEHOBCKOrO HcuMcieHus Kk T-
VICYUCIICHUIO.

13.Tabnuuynoe Ti-ucuucieHue AJii HHTYUIIUOHUCTCKON JOTUKUA. KOppekTHOCTh u
nonHota.  TabnuyHOe  WCUMCICHHME  KaK  HMHCTPYMEHT  JOKa3aTeslbCTBa
Pa3pelInMOCTH.

14.Ucuncnenue BopoOreBa-/lpIkxoBa Uit MHTYUIIMOHUCTCKON JIOTUKH. KOppeKTHOCTh
Y TIOJTHOTA.

15.nTepnonsus, siBHasE U HEABHAs ONPENCIUMOCTb. MHTEPNOIAIIMOHHOE CBOMCTBO
Kpeiira nns knaccudeckoi jiorukud. CBOMCTBO bata miisi CynepUHTYLIMOHUCTCKUI
noruk. CrpykrypHas nonaHota. [Ipasuio Ckotra.

16.BBenenue B MosanpHyto JIoruky. Cemantruka Kpumnke 171 HOpMaabHbIX MOJAJIBHBIX
jJoruk. MopaibHasi cTeneHb (QOpMyJibl M JIeMMa O MOPOXKIACHHOW MOAMOIEIH.
JlemMmeI 0 p-mopdu3zmax.

17.CBoiicTBa OMHApPHBIX OTHONIICHWH W WX BBIPA3UMOCTH C TIOMOIIBIO MOJATBHBIX
dbopmyn. HeswipasumocTs UPpePIEKCUBHOCTH. MUHHMaIBbHAS  HOpMabHas
MonanbHasg Joruka K. KanHonmdeckne moaenu sl HOPMAJIbHBIX PACIIUPEHHUU
norukn K. Teopembl KOPPEKTHOCTM M NONHOTHI Mg K M Apyrux HOpMajabHBIX
MOJIAJIbHBIX JIOTHK.

18.JlokanpHOE ¥ rI00aTFHOE OTHOIICHHS clieqoBanus. Teopema neaykiuu aiis K u S4.
Meron ¢unbrpaumii. Haumensinas, HauOombInas U TpaH3UTUBHAS (UIbTPALIMH.
@UHUTHAS anlPOKCUMHUPYEMOCTh U pa3pemmMocTh st K 1 apyrux HopmaiabHBIX
MOJAbHBIX JIOTHK.

19.Jloruka T'epens-Jleba GL kak goruka pokasyemoctu apudmeruku Ileano.
Omnucanue Kiiacca Mojesei akcuoMsl Jleoa.

20.Kanonnueckne noruku. Hekanonmuynocts noruku GL. Cucrembl XUHTUKKH.
Bri6opounas ¢unstpanus. Teopema noaHoTs! 1t GL.



21.Axcuoma Maxk Kuncu. HesnemeHTtapHOoCTh Kiacca ee mopenei. CTaHIapTHBIC
TPAHCISLIMY MOJAJIBHOTO SI3bIKA B SI3BIKU 1-T0 M 2-r0 IOPSIAKOB.

22.bucumynaiuu. Teopema BaH beHtama. BnoxeHne MHTYMIMOHMCTCKOM JIOTUKHU B
S4. MonanbHble HalTAPHUKU CYNEPUHTYULIMOHUCTCKUX JIOTHK.

23.MHoro3HauHble JIOTUKU. Tpex-3HauHble Joru-ku JlykaceBuua, Knunm, I'enens,
[Tpucta. Jloruka RM3. Marpunia bannana u cucrema FDE mnepBo-nmopsiagkoBoro
CIEAOBaHUA.

24.TaBronoruu W CIlieIOBaHUE, 3aJaBaeMble JIOTMYECKOW Marpuuei. Teopema o
HOPMAaJIbHOUN XapaKTEpUCTUUECKON MaTpUIle. DKBallMOHAJIbHAS JIOTHKA.

25.CBoOonnbie anreopsl. I[loampsmo Hepasznoxu-mble anreOpsl. MMIukaTuBHbIE
PELIETKN UX CBOMCTBA U ONPEICIAIOIINE UX TOXK/IECTBA.

26.Anrebpa I'eittunra, j-anreOpsl U TOMOOYIEBH! aareOpsl. JlyanbHblil H30MOPPHUIMBI
pEIIeTOK TOJMHOTO000pa3uii MW pemeToK JOoTWK. [loiHOe omucaHue pemeTKu
pacuumpenuii JJoruku Jlammera.

27.TUU3UPOBAHHOE A-HCUYMCIICHHE. A-MCYHCIIe-HHE KaKk YHHUBEpCalbHas MOJEb
BBIYKCIICHU. A-Ky0. BapraHThl IpUMEHECHUS.

28.Hexknaccuueckue JIOTUKU B COBpeMeHHOU mHpopmaTuke. CHHTAKCHC U CEMaHTHKA
neckpuntuBHo Jioruku ALC. ABox- u TBox-yrBepxkaenusi. OTHoOIIEHUE
MOAYMHEHHOCTU NOHATUH. [Iprmepsl pazpemarommx npouenyp. JonosHUTENnbHbIE
OIEPaTOpPHI.

29.1Tpono3uninoHanbHasl JUHAMHUYECKasi JOTUKA: CUHTAKCUC M CEMaHTHKA. Teopembl
MTOJIHOTHI ¥ Pa3pEIIMMOCTH.

30.Temnopanbhble JOrUMKU. [Iprmepbl BpeMEHHBIX ornepaTopoB. JIoruka JIHMHEHHOro
JTHACKPETHOTO BPEMEHHU.



YHuBepcajJbHad ajaredpa u Teopusi penieTox

PykoBoautenu: KpaBuenko Anekcanap BmagumupoBud, K.¢.-M.H., noueHT MM® HI'Y,
c.H.c. UM CO PAH; CemenoBa Mapuuna Brnagumupossa, 1.¢.-m.H., gorienir MM® HI'Y,
B.H.c. UM CO PAH

Kypc craBUT CBOEH LENbIO YCBOEHUE CTYACHTAMU TMOHATHH, CBA3AHHBIX C
aNreOpanyecKuMi  CHUCTEMaMU M aKCHOMATH3WPYEeMBIMHU KJIACCAMHU TaKHX CHUCTEM,
3HaKOMCTBO C COBPEMEHHBIM COCTOSIHHUEM HCCIEAOBAaHUNH B TEOPUM MHOTO00Opasuil u
KBa3UMHOTO00pa3uii, pa3BUTHE 0a30BbIX HABBHIKOB WCIOJB30BaHUS YHUBEPCATHHBIX
aNreOpanyecknx KOHCTPYKIMA ¥ METOJNOB B HCCIENOBAaHUAX IO airedpe u
MAaTEMaTHYECKOU JIOTHKE.

IlepBasg wacTh Kypca 3HAKOMHUT CTYIAEHTOB C OCHOBHBIMU IOHATHSIMH TEOPUH
pPELIETOK, MHOTHE M3 KOTOPBIX IIMPOKO MCIOJB3YKOTCS W APYTMMHU HAIPaBICHUAMU
MaTeMaTUKHU: YACTUYHO YIOPSJAOYEHHOE MHOYKECTBO, PEUIETKA IOJCUCTEM, pEIIEeTKa
KOHIPYSHIIMM, PpEIIETKa 3aMKHYTBIX ITOAMHOXECTB, IOPOXKICHHAs IOJAPEIIETKA,
nzomopduszm, romoMopdusM (MOHOTOHHOE OTOOpakeHue), ujaean. 3HAYUTEIbHOE
BHUMAHUE YAEISAETCA POJM PEUIETOYHBIX MOHSATUM W METOJOB B OINKMCAHWUU HEpapXUil
00BEKTOB.

Bropas yacTh Kypca NOCBsIIEHA MOHSATUIO aNreOpanyecKkod CHUCTEMbI (B CMBICIE
MarnbiieBa) 1 aKCUOMATH3UPYEMBIX KJIACCOB TaKUX CHCTEM. B 3Toil wactu mpuBOASTCS
obmue ompeseneHusi anreOpanvdecKkol CHUCTeMbl M KOHCTPYKIIWN, YaCTHBIMHU CIIy4asiMU
KOTOPBIX SBJISIOTCS KJIACCHYECKUE anreOpandecKue CUCTEMBI (TPYMIbI, KOJbIA, TOJIA,
pemerkdu W .T. I.) W TOHATHA wu3oMopdu3zMa, romMomopdu3mMa, KOHTPYIHIUH,
npousBeneHui u npeaenoB. Ocoboe BHUMaHUE YAEIEHO OMHMCAHUIO CUCTEM U UX CBOICTB
C MOMOIIEI0 (HOPMYJT JIOTUKHA TIEPBOTO TOPSIKA W BOMPOCAM COXPAHEHUS ITHX CBOWCTB
MPU UCIOJb30BAaHUU BBEJICHHBIX KOHCTPYKIHMH. 3/1€Ch K€ MPUBOJATCS XapaKTEepU3aLUU
MHOT'000pa3uii 1 KBa3UMHOTO00pa3uil.

Tpetbst yacTh Kypca 3HAKOMHUT CTYJEHTOB C MOJYJUCTPUOYTUBHBIMHU PEIIECTKAMH,
KOTOPbIE UCIOJIB3YIOTCS IPU U3yUYEHUH CBOMCTB PELIETOK KBa3UMHOTr000pa3uit. OCHOBHOE
COJEpKAaHUE  3TOM  YAaCTH  COCTABJISIIOT  ONPEACIICHUS  BaXXHbIX  KJIACCOB
NOJIYAUCTPUOYTUBHBIX PEIIETOK U U3YUEHUE UX CBOWCTB.

UeTrBepras YacTh Kypca TOCBSIIEHA pelieTkaM KBa3UMHOroooOpasuii. B Hel
WCIIONB3YETCsl MAaTepual IPEAbIIyLIIMX 4YacTeW, IO3BOJIAIOLIIMN CBA3aTh CBOWCTBA
AJIIEMEHTOB TaKHX PELIETOK CO CBOMCTBAMHM COOTBETCTBYIOIIMX KJIACCOB aJIr€OpanyecKux
cucteM. B dacTHOCTH, paccMaTpHBAIOTCS BONPOCHI O ©Oa3Mcax KBa3HTOXKIECTB U
CJIOKHOCTH PEIIETOK KBa3UMHOTooOpa3uil. JlaHHas 4acTh Takke 3HAKOMHUT CTYJEHTOB C
aKTyaJIbHBIMH MTPOOJIEMaMU TEOPUH KBAa3UMHOTOOOPa3UH.

CopnepxaHue Kypcea:
1. HavyayibHBIC TOHATHS TCOPUM PEIIETOK: OMNPEACIICHUS W WX SKBUBAJICHTHOCTD,
U30MOP(PHU3MBI 1 TOMOMOP(PHU3MBI PEIIETOK, TOIPEIICTKH U HJICaIbI.
2. OmepaTopbl  3aMBIKaHHS: ONEPATOPHI  3aMbIKAHHUS MW TIOJIHBIE  PEIICTKH,
aNreOpanyecKue orepaTopbl 3aMbIKAHUS, PEIICTKH MOIaaTre0p M KOHTPYIHIIHH.
3. JIucTpuOyTHBHBIE O MOJYJSIPHBIC PEIICTKH: OINPEACICHHUS M XapaKTepH3allus,
IIPE/ICTAaBIICHUE TUCTPHUOYTUBHBIX PEIICTOK.




4. AnreOpanyeckue CUCTEMBI: OIPEAEICHUE W INPUMEPHl ANreOpanyecKux CUCTEM,
u30MOp(pU3MBl U BJIOXKEHHUS, MOJCUCTEMBI, TOMOMOP(U3MBI, MOPOXKAECHUE
IIOJICUCTEM, IPOU3BEIICHUS CUCTEM.

5. KoHrpysHuuu: onpezaeneHue, TEOpeMbl 0 TOMOMOpP(PU3MAX, PA3JIOKEHUS CUCTEM U
PELIETKN KOHIPYIHLUN.

6. KOHrpysHII-CBOWCTBA.: KOHTPY?IHI-IUCTPUOYTUBHBIE MHOrooOpasuss M JeMMa
VoHCCOHa, KOHTPY3HII-MOTYIISPHBIE MHOTO0OPa3Hs.

7. Onpenensitonire COOTHOUIEHUS.

8. IlpsiMple W HaampsiMble MpeAesbl: KaTeropHOEe M airedpanveckoe OmpeesieHue,
CBOMCTBA MPENIEIIOB, UX JIOKAJTBbHOE CTPOCHUE, CBSA3b C PEIIETKAMU KOHTPYIHLIUM.

9. Onepatopsl Ha KJaccax CHCTEM: ONPENEICHUS U NPUMEPHI, CPABHEHHS MEXKIY
orepaTopamu, yCTOWIMBOCTh (DOPMYII, XapaKTepu3alus MHOTOOOpa3Hii.

10. XapakTepuzanusi KBa3UMHOT000pa3uii.

11.ITonynuctpuOyTUBHBIE W MOAYJSIPHBIE PELIETKU: ONPEAENICHUS W IPUMEPHI,
XapakTepu3alusi MOIYJISPHBIX U MOJIYAUCTPUOYTUBHBIX PELIETOK

12.PemieTk DOANPOCTPAHCTB: ONPEAECICHHE M IPUMEPHI, XapaKTepU3aLMOHHAS
teopema pon Hoiimana — HNonccona

13.CBoOOgHBIE M OTpaHWYEHHBIE TT0 MaKKeH3U PEeIIeTKU

14.PemieTkn KBa3MMHOI000pa3uii: oNpeziesieHue, IPOCThIE PEIIETOUYHbIE CBOWCTBA

15.PemeTtkn  anrebpanyeckux MOJMHOXKECTB: OIpEAENCHHE, CBOMCTBA, BIIOKEHHE
MOy IUCTPUOYTUBHBIX PEIIETOK B PEIIETKU aNreOpandeckiux MoIMHOKECTB.

16.Pa3znoxkennss u 0a3upyeMoOCTh: paszliokeHUs (B TMepecedeHue) B peIIeTKax
KBa3UMHOT000pa3uif, CBA3b C CYIIECTBOBAHHEM KOHEYHBIX M HE3aBHCHUMBIX
0a3uCcoB.

17.Cno’XHOCTh pEIIETOK KBa3UMHOT0oOOpa3uil: OECKOHEYHble U YHHUBEpCaJbHbIC
pelIeTKH KBa3UMHOTO00Opa3uif, MpUMEphl JUII KIACCHYECKHX alreOpanvdecKux
CUCTEM.



Tomosiorus AJi TUCKPETHON MATEMATHUKU
PykoBonutenb: BukenTheB Asekcannp AjekcanapoBud, K.(.-M.H., noueHT MM® HI'Y,
c.H.c. UM CO PAH

OCHOBHOI LEIBI0 OCBOCHHS AUCLMIUIMHBI «Tomosorus misg NUCKPETHOW MaTeMaTUKH»
ABJIAETCSI U3YyYECHHE CTYACHTAMH TEOPETUYECKHX OCHOB TOIIOJIOTMM I JUCKPETHBIX
00BEKTOB M JICHOTALIMOHHON CEMaHTHKHU MPOTPaMMHUPOBAHUSI.

Kypc «Tomonoruss nnsd AUCKPETHOW MAaT€MAaTHUKW» SBIIIETCS YK€ TPaAULMOHHON
nucouuimHor B HI'Y B mMarematnueckou NMOArOTOBKE CTYIEHTOB IO TOIOJOTHYECKUM
KOHCTPYKLMSAM M I€HOTALIMOHHOW CEMAHTHKE ITPOTPaMMHUPOBAHUS; €T0 HOBU3HA COCTOUT
B TOM, UTO 3TOT KypcC, MOCTaBJIEHHBIA U pazpaboranHbii AkanemukoM [O.JI.EpiioBbim,
HEoOXomuM Il OyAylmuX MaTeMaTHKOB-TUCKPETYHKOB (anreOpancraM, JIOTHKAM,
IPOrpaMMHUCTaM, CIEUUATUCTAM 10 UCKYCCTBEHHOMY HMHTEIUIEKTY M JIp.): KJIACCUYECKUMI
MaTepuai IO 3TOW AMCLUUIIJIMHE BECbMa OOIIMPEH, MHOTHE HHTEPECHBIE PE3YJbTAThI
U3JI0KEHBI B CTAaThAX, @ U3JI0)KEHHUE €r0 TEOPETUYECKUX OCHOB 3a 36 JIEKIIMOHHBIX YacOB
TpeOyeT THIaTeIbHOT0 0TOOpa TEM M METOAOB JUIsl pELIEHUs IMPOKOro Kpyra 3agad. Kypc
XapaKTepU3yeTcs MaTeMaTHYEeCKOM CTPOTOCThIO  M3JIOKEHUS, OOJBIIMM  YHCIOM
IIPEIIaracMbIX TEOPETUYECKUX BOIIPOCOB U IIPUMEPOB.

Conepxxanue Kypca:

1. KoHctpykiuu gaxTop-MHOXKECTBA, IEKapToBa (IPSIMOT0) MPOU3BEACHU. AKCHOMA
BbIOOpa u nemma llopna. [Ipumepsr ucuucnennii (tunosoe JIsmOna-ucuuciaeHue,
oe3tunoBoe JlamOma-ucuucieHne) , UX CEMaHTHKAa W €CTECTBEHHBIE MOJAETHU
VICYUCIICHUN.

2. OOpaTHbIi ceKTp U 0OpaTHBIN Mpees MHOXKECTB; puMepsl. [Ipsmoii mpenen

IIPSIMOTO CIEKTPAa MHOXKECTB. X KaTeropHbsle CBOKCTBA.

4. Henycrota o0OpaTHOro mnpezaena oOOpPaTHOIO CHEKTPAa HEMYCThIX KOHEYHBIX
MHOXecCTB; Jiemma KéHura mayigs  OECKOHEUHBIX JIEpEBbEB €  KOHEUYHBIMHU
BETBJICHUSMU.

5. Tonosnorusi, TONOJOrMYECKOE MpPOCTpaHCTBO X; Oaszuc (mpendasuc) TOIMOJOTHH;
HauMEHbIIAs TOIOJIOTMS, COJEpXKallee 3aJaHHOE CEMEMCTBO IOJMHOXECTB
MHO)ecTBa X.

6. HenpepbiBHBIE 0TOOpaXEHUST; IPEATIOPSIOK CreHan3aIiy; Pasmnaabie cBOHMCTBA
OTACIMMOCTH. B mpocTtpaHcTBax M WX B3aUMOOTHOIIEHUS; MNPUMEPBI H
KOHTPIIPUMEPHI.

7. TlpenenbHble TOUKH; OnepaTopsl int, cl (BHYTPEHHOCTH, 3aMbIKaHUS) U UX CBOMCTBA;
9KBUBAJICHTHBIE CTIOCOOBI 33AaHUS TOTIOJIOTHH.

8. KoMmmakTHOCTh; mpocTeiine cBoHcTBa U npuMepnl. [Ipsmoe mnpousBeneHue
TOMOJOTHYECKHUX MPOCTPAHCTB; MPOCTPAHCTBO HEMIPEPHIBHBIX OTOOpa)keHUM ux X B
V.

9. Teopema TuxoHoBa (0 HPSIMOM HPOU3BEIECHUU KOMIIAKTHBIX TOMOJOTHYECKUX
MIPOCTPAHCTB).

10.00patHbIil criekTp U OOpaTHBIN MpeAen TOMOJOTHYECKUX MPOCTPAHCTB; MPSIMOU
CIIEKTp U MPSIMOM IIpeeIl TONOJOTHYECKUX NMPOCTPAHCTB; X KaTeropHbele CBOMCTBA
(ecrectBeHHOE1-1cooTBETCTBHE ~ MEXIy  HENPEPBIBHBIMM  OTOOpa)KEHUSMHU
TONOJIOTHYECKUX TPOCTPAHCTB)

W



11.HenmpuBoguMble  MHOXKECTBA;  YPaBHOBEIIEHHBIE  IMPOCTPAHCTBA;  CBOMCTBO
00paTHOro Mnpejiesia ypaBHOBEIIEHHBIX TPOCTPAHCTB

12.Xapakrepuzaisi oOpaTHBIX MPEAEIOB KOHEUYHBIX MPOCTPAHCTB — CIEKTpPaJbHBIC
IIPOCTPAHCTBA. A-IUCKPETHBIE MPOCTPAHCTBA; Xapakrepus3auus A-IHUCKPETHBIX
MIPOCTPAHCTB.

13. JucTpuOyTUBHbBIE PEIIETKH, Healbl, (UIBTPHI, MPOCTbIE HI€aNbl U (DUIBTPHI,
CYIIIECTBOBAHME TPOCTHIX HJeanoB M (GuiabTpoB. OTHOIIEHUE ANMPOKCUMAIIUU ;
ab(a-TpOCTPAHCTBA M KX CBOMCTBA.

14. Tomomorust [es-Kemnmu m Ckorra m ux cBoicTBa. IloBemeHune OTHOIICHUM
anmpoKCUMalMi | CIEeHHAIN3AlUN B NPSIMBIX MPOU3BEICH USX TOMOJOTHYECKHUX
npoctpaHcTB. Tomonorus mnorodyedyHodl cxogumoctd Ha C(Y,Z). BzaummocBs3b
METPHUK U TOIIOJIOTHM.

15.'omeomopdu3Mbl U HMX CBOMCTBA; CBA3b C TOMOMOpPGHU3MaMHU PEHMIETOK B
TOMOJIOTUAX. BEpXHUI U HWKHUKM KOHYChl MHOYKECTB U MX CBSI3b C OTKPBITBIMHU U
3aMKHYTBl MH-MHOXECTBAMHM TOMNOJIOTUYECKOTO MPOCTPAHCTBA. VHBEKTHUBHBIE
IPOCTPAHCTBA U JIEKapTOBa CTENEHb 2, «ABOMKM» CepruHCKOro; roMeoMop(HOCTh
T O-mpocTpaHcTBa NOANPOCTPAHCTBY NOAXOIAIIEH NPSIMOM CTEIIEHU MPOCTPAHCTBA
2.

16.IIpocTpaHcTBO MPOCTHIX (PUIBTPOB TOMOJOTUM U €ro  YPaBHOBEUIEHHOCTb.
[IpoctpanctBo Spec( D), ero ypaBHOBEIIEHHOCTh. XapakTepu3alus MpPOCTPAHCTB
Spec( D). Teopema HaxOuna.

17.KommyratuBHble KOJbLa R, waeansl U mpoCThie WAEabl, PaAUKaIbHBIC WJCAIIbI,
CYyIlIECTBOBAHME MPOCTHIX uaecanoB. Onucanue paaukanoB uaeana. [IpoctpaHcTBo
Spec( R) u ero cnekTpaabHOCTb.

18.JIsmOna-nonmyctumbie 1 JisiMO1a+-nonyctumbie Tonosorun Ha C(Y,Z); mpaBUIbHBIC
tonojoruu Ha C(Y,Z).

19.1lpaBunbHOCTh TOMOJIOTMU ToToueyHOM cxomumoctd Ha C(Y,Z) nnsa anbda-
npocTpancTBa Y. [locTpoeHne TONOJIOrHYecKoro npocTpaHcTaa X:

20.C(X,X) romeomopdHo X.



BBenenue B cOBpeMEHHYI0 TEOPHIO ABTOMATOB
PykoBoautens: CenmuBanoB Bukrop JIbBoBUY, 11.¢.-M.H., ipodeccop, r.H.c. UCU CO PAH

Crneukypc «BBeneHne B COBPEMEHHYH) TEOPHUIO aBTOMAaTOB)» IPEJHA3HAYEH U
CTYIEHTOB 2 — 4 KypcOB, a TakXe JUisi MarucTpaHTOB (paKkyJIbTETOB MAaTEMaTUKU U
uHpopMaTuku. Ero nenpto sBasercss popmMupoBaHUE y ciymiarened (QyHIaMeHTalbHbIX
3HaHUU B 00JACTU TEOPUM BBIYUCICHUN U MX MOATOTOBKA K HCCIEA0BATEIbCKOM paboTe B
o0nacTu JUCKPETHOM MaTeMaTHUKH M TEOPETUYECKUX OCHOB wuHpopmaTuku. Jus
JOCTHKEHUS IIOCTABIEHHOM L€ BBLACISIIOTCS 3a1a4u Kypca:

1) u3ydyeHne Ba)KHbIX BONPOCOB TEOPHH aBTOMATOB, HE BOILUEAIIMX B COCTAB OCHOBHOT'O
Kypca «Teopust anroputMoB»;

2) NIEMOHCTpALIUSI OCHOBHBIX METO0B HCCIEOBAaHUS COBPEMEHHOM TEOPHH ABTOMATOB;

3) oOcy>kaeHne OTKPBITHIX BOMPOCOB U BO3MOXKHBIX MTyTE€H WX PEIICHHUS;

4) oOcyx1eHus IPUIIOKEHUIN TEOPUH aBTOMATOB B HH()OPMATHUKE.

Cognepxanmue Kypca:

OCHOBBI TEOPUHU aBTOMATOB
ABTOMATBI U OJIYTPYHIIbI
ABTOMATBI Ha CBEPXCIIOBAaX
ABTOMATHI U JIOTHKA.

Hepapxum peryisapHbIX S3bIKOB
[IprmeHenus Teopur aBTOMAaTOB
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Pazpemumble 1 Hepa3pemuMble TEOPUH
PykoBoautens: Kynunos Oner Bukroposuy, K.¢.-m.H., ¢.H.c. UM CO PAH

OCHOBHOI LIEJIBI0 OCBOCHHMSI IHUCLMIUIMHBI SIBISETCS W3Y4YEHUE CTYJIEHTaMH OCHOBHBIX
METOJIOB YCTAHOBJICHHS Pa3pEIIMMOCTH (MJIM HEpa3peluMocTy) (OpMajbHBIX TEOPHid
€CTECTBEHHO BO3HMKAIOIIMX KJIACCOB Mojener. st NOCTHKEHMS ITOCTaBJICHHOW LIENH
BBIJICIIAIOTCS 3a/1a4u Kypca:

1) u3yueHue TeOpeTUUECKOI YacTh Kypca B COOTBETCTBHH C IPOTPaMMOM

2) pelieHre 3aaad no Kypcy B COOTBETCTBHH C MPOTPaMMOM

3) cnada sK3aMeHa B COOTBETCTBUU C YYEOHBIM IIJIAHOM.

CopaepxkaHue Kypcea:
1. Knaccuyeckne MeETOAbI YCTAHOBJICHHUS Pa3pElIMMOCTH 3JIEMEHTAPHBIX TEOPHd,
OCHOBaHHBIC Ha HX aKcHoMaTu3anuu. IloJIHO-Ta W KaTeropuYHOCTH TEOPHH,
PUMEPBI AaKCHOMATHU3UPYEMBIX 3JIEMEHTAPHBIX TEOPUI C STUMH CBOWCTBAMH.

2. Meron wuHTepnpeTanuid, NPUMEPHI HHTEpIpe-Taluid. MeTol OTHOCHUTEIHHO
AIIEMEHTAPHOMN OMPENEIMMOCTH OJJTHUX KJIACCOB MOJIEJIEH B IPYTHX.

3. Teopema Pabuna, ee cineactBus.

4. Teopema brroxu, ee ciieCTBUSL.

5. Meron 3nMMuHanuyU KBaHTOPOB, ITPUMEPHI IPUMEHEHHS.

6. Teopema TpaxTeHOpOTa O HEPA3PEIIUMOCTH TEOPUN KOHEUHBIX MOJIEIIEH.

7. Teopun KOHEUHBIX MOJEJIEH C OJAHOW M C JIBY-Ms SKBHBAJIEHTHOCTAMHM, Ipodiema

UX pa3pe-IUMOCTH.

8. Teopus BeIIECTBEHHO-3aMKHYTBIX TIOJIE - €€ aKCHOMaTu3alus M OCHOBHBIC
CBOMCTBA €€ MOJEIIEH.

9. MopnenbHas TOJIHOTA W TIOJHOTAa TEOPUHM BELIECTBEHHO- 3aMKHYTBIX MOJIEH.
OCHOBHOE CIJIEZICTBHE - Pa3pEUINMOCTb 3TON TEOPHUHU.

10.Teopus anreOpanyecky 3aMKHYTBIX MOJIEH, €€ pa3pelIiMOCTb.

11.Ilpumepbl MOHAAMUYECKUX M CJIa00 MOHAIU-YECKUX TEOpUH, BOMPOCHl UX
pa3peuImMoCTH, J0Ka3aTeNbCTBO OTCYTCTBUS (PUHUTAPHOTO UC-YUCIICHUSL.

12.513bIK  JTOKAJIBHO-3JIEMEHTAPHBIX (POPMYJ, aKCHOMATHYECKHUH METOA IJIsl TeOpHid
3TOTO S3bIKA, IPUMEPHI TEOPUH.

13.Pa3pemmumMocTs TEOpHH KJ1acca XaycAop(OBBIX JTOKAIbHO-YHUCTHIX aOEIEBBIX TPYIII
0€3 Kpy4eHHs.



OnpeneanMocTh M BBIYHCIUMOCTH
PykoBoautens: CrykaueB Anekceit Unbny,k.¢.-M.H., c.H.c. UM CO PAH

OCHOBHOW LENBIO JAHHOIO Kypca SBISETCS 3HAKOMCTBO CTYAEHTOB C pa3IM4YHBbIMU
NOAXOJaMH K OOOOIIEHHIO KJIACCHYECKOW TEOPUU BBIUUCIUMOCTH Ha cly4au
BBIYMCIIMMOCTU HaJ MPOU3BOJIbHBIMU alNreOpanvyeckKuMu CHCTEMaMH, C YCTaHOBJIEHHUEM
CXOJICTB U Pa3JIMYUi ATUX TIOJIXOJIOB, KaK C KJIACCHUECKHUM CITy4aeM, TaK ¥ MEXITy COOOH.
B kadecTBe OCHOBHOT'O TPUHUMAETCS MOXO/I, IPHU KOTOPOM 000OIIICHHAS! BHIYUCIMMOCTD
noHuMaetrcsi kak Curma-onpenesMMOoCTb B JIOMYCTUMbBIX MHOKECTBaX. JTO IMO3BOJISET
U3ydaTh pa3IMYHbIC HAMIPABJICHUS 00OOIEHHOW BHIYMCIMMOCTH C MPUMEHEHUEM SI3bIKA U
METOJIOB TEOPUU MHOYKECTB U TEOPUU MOJEIEH.

ConeprkaHue Kypca:

1. Teopus KPU u nonyctumeie MHOkecTBa. [lenpta 0-dbopmynbr 1 Curma-Gopmysibl.
Axcu-ombl Teopun KPU u HekoTopwie cienctBus u3 Hux.Mojaenu teopun KPU.
JlomycTuMble OpAMHANIBI U JIOMYCTUMbIE MHOXXecTBa (B cMbiciie bapBaiica u B
cmbicie Epmioa). Jlomyctumble MHOkecTtBa Bujpa HF(M). Krnaccuueckas
BBIYMCIUMOCTD Kak Curma-onpenenumocts B HF(0).

2. BplunciuMocTh Ha JOMYCTHUMBIX MHOJKECTBaX. PEKypCHBHBIE OIpEIEICHUS.
Teopema o Curma-pekypcuu. WnHnyktuBHble onpeaeneHus. Teopema ['annaw.
CymiecTBoBaHuE YHUBEPCATBHOIO CUrMa-npeauKara, HEKOTOPBIE CIEACTBUS.

3. JlomycTumMbie MHOXKECTBAa W OECKOHEUHBIC JIOTMKUA. BECKOHEUHbIE SI3BIKM M X
WHTEPIpE-Tallis B JOMYCTUMBIX MHOXKecTBaX. JlomycTu-mbie (parMeHThl S3BIKOB,
ux cBorcrTBa. Teopema bapsaiica 0 KOMIAKTHOCTH.

4. JlomycTuMble MHOXXECTBa W Turnepapud-MeTnyeckas uepapxus. KoHCTpyupyembie
MHOKECTBA. PEKypCMBHO HACBILIEHHBIE CUCTE-MbI. JlOMyCTUMBIE MHOXKECTBA BUIA
HYP(M), cBsi3p ¢ runepapudmerrkoi nmpu M=N. KoHCTpyKTHBHBIE OpIUHAIBLI U
runepapudme-TUYeCKUe MHOXKECTBAa  HATypajbHBIX  YMCEN, aHaJUTUYeCcKas
uepapxus. Teopema Kpaiizenst 0 KOMIAaKTHOCTH.

5. HF-Bprunciimmocts.  CBs3p Mexay HF-BbIUMC-TMMOCTBIO, BBIUHCIUMOCTBIO 10
MockoBakucy u BSS-eruncinmoctbro. CBONCTBA BBIYMCIUMOC-TH HA IOITYCTUMBIX
MHOKECTBaX: MPUHIUI YHU(DOPMU3ALINU, CYLIECTBOBaHUE YHUBEpCcab-HOM Curma-
byHKIIMMA, TpUHOUN penykinuu. [IpuMep momycTHMOTO  MHOXKECTBa 03
yHuBepcanbHoi Curma-¢yuknnn. KBazupe-301bBEHTHBIC JOITYCTUMbIE MHOYKECTBA,
ux cBoicTBa. HF-HagcTpoitku Ham MomensiMu perylspHbIX Teopuid. Teopema 00
yaudopmu-3aiun B HF-HazncTpoiikax Haag MOAENSMHU PETYISPHBIX TEOPHId,
caenctue a1 HE(R).

6. OTHOCUTeNbHAsE KOHCTPYKTHUBU3UPYEMOCTh ajiredpanyeckux cuctem. Curma-
OTIPENIETN-MOCTh ~ AITreOpandecKuXx CUCTEM B  JOMYCTUMBIX  MHOYKECTBaX.
[Tonypemerku Curma-creneneii. Teopema JlakomGa-MockoBakuca. EctectBen-
HbIE  BIJIOKECHHSI  IOJYPELIETOK  ThIOPUHIOBBIX  CTEIIEHEM U CTEINEHEH
NepeYnucIuMocTd B noiypemetkn Curma-creneHed. (Curma-onpeneianMocTb
HecuetHbix cuctrem B HF(L), Teopema Epmiosa. Ilpunoxkenune mias mosss C
KOMIUIEKCHBIX 4ucen. CHrma-onpeaeamMoCcTb HECUYETHBIX MOJENEH C-IPOCTBIX
teopuil. llomypemeTku creneHerd MNPEeACTaBUMOCTH CUETHBIX CHUCTEM, CBS3b C
nostypemerkamu Curma-creneHen.




NudopmManuoHHbIE TEXHOJOTUM 3HAHUN U O3HAHUS
PykoBoautens: ButsieB EBrenuit EBrenbeBud, a.¢.-m.H., B.H.c. UM CO PAH

OCHOBHOI 1I€JIBI0 JAHHOIO Kypca SBISETCSA 3HAKOMCTBO CTYJIEHTOB C PAa3IMYHBIMU
NOAXOJaMH K OOOOIIEHHIO KJIACCHYECKOW TEOPUU BBIUUCIUMOCTH Ha clydai
BBIYMCIIMMOCTH HaJl MPOU3BOJIbHBIMU alNre0OpandyecKuMu CHCTEMaMH, C YCTaHOBJIEHUEM
CXOJICTB U Pa3JIMUUi ITUX TOJIXOJIOB, KaK C KJIACCHUECKUM CIIy4aeM, TaK M MEXITYy COOOM.
B kadecTBe OCHOBHOT'O TPUHUMAETCS MOXO/I, IPHU KOTOPOM 000OIIICHHAS! BHIYUCIMMOCTD
noHuMaetrcsi kak Curma-onpenesMMoCTb B JIOMYCTUMbBIX MHOKECTBaX. JTO IMO3BOJISET
U3ydaTh pa3InYHbIC HAMIPABJICHUS 00OOIEHHON BHIYUCIMMOCTH C PUMEHEHHUEM SI3bIKA U
METOJI0OB TEOPUHU MHOKECTB U TEOPUU MOJCIICH.

Conepxkanue Kypca:

l.

2.
. 3Bneuenue 3HaHWl W Teopuil. lIOHATHE HKCIIEpUMEHTA M €ro pPe3yJabTaTOB.

[o8)

e

9.

OcCHOBBI TECOpHUHU I/ISMepeHI/Iﬁ. YucnoBbie NpeaACTaBJICHUA BCIUMYMH. H3Bneuenue
I/IH(I)OpMaHI/II/I N3 U3BCCTHBIX THIIOB JAaHHBIX.
Ananuz METOOOB MAIlIMHHOI'O O6y‘{€HI/ISI.

OOHapyXeHue TEOPUU U 3HAHUW Ha PE3YJIbTaTaX HKCIIEPUMEHTA.

CeMaHTHYECKUW BEPOSITHOCTHBIM BBIBOJ, 3HAHUM M 3aKOHOB. M3BieueHue
HEMPOTUBOPEUYHMBBIX U MAKCUMAJIBHO CIIEIU(DUUECKUX 3HAHHM.

PensuinoHHBIN MOX0/] K M3BJICUCHUIO 3HAHUN U TIporpaMMHas cuctema Discovery.
[IpumeneHre pesIMOHHOTO TOAX0/Ia K PEMICHHUIO 3a7ad B 00JacTi (PUHAHCOBOTO
POTHO3UPOBAHUS, METUIIMHBI, OMOMH(POpPMa-THKH, OOHAPYKEHHUS KYJIbHUYECTBA.
DKcIepTHas CUCTEMA KOMIBIOTEPHOTO MTO3HAHUS

. W3Bneuenue 3HaHuii u3 s3kcnepra. Co3gaHUe MOJHOM M HENMPOTUBOPEYMBOM Oa3bl

3HAHUU
JlelyKTUBHO-HOMOJIOTUYECKAS u MHIYKTUBHO-CTaTUCTUYECKAs MOJIENb
npeackazanus. BelBoa npeacka3zaHuil B IOTHYECKOM MTPOrpaMMUPOBAHUH.

10.ITpo6seMbl paboThl co 3HaHUSMU. [IpobiieMa CTAaTUCTUYECKOW ABYCMBICIEHHOCTH.

[Tpumep cTaTUuCTUYECKON ABYCMBICIEHHOCTH.

11.Pa3paboTka 3KCIIepTHON CUCTEMBI



IIpeaukaTHOE MpOrpaMMHUpPoOBaHUe
Pykooautens: [llenexoB Biragumup MBanosuuy, K.T.H., 3aB. 1a0. UCHU CO PAH

OCHOBHOI LIENBI0 TAHHOTO Kypca SBIJISIETCS U3YYEHUE TEOPUH U METOJOB MPEIUKATHOIO
IIPOrpaMMUPOBAHUA Ul 3aay BBIYMCIMUTEIBHOM MAaTEeMaTUKU M 3aay PEabHOIO
BPEMEHH; O3HAKOMJICHME CTYAEHTOB C IPAKTUKOM INPUMEHEHHS [PEIUKATHOIO
IpOrpaMMUpPOBAaHUA. 3aJayd Kypca: CPOPMHUpPOBATH y CTYIAEHTOB YOEXKIEHHOCTb B
HEOOXOMMOCTH MPUMEHEHHUSI MaTEMaTHUECKUX METOJIOB MOCTPOEHUS IPOrpaMM; HAyUUTh
CTYJEHTOB MIPUMEHSTH (POpMalIbHbIE METO/IbI 1I0KA3aTEIbCTBA CO3/1aBAEMbIX ITPOTPaMM.

ConeprkaHue Kypca:

1. OOmee nousitue nporpammsel. [loHsiTHe anroputMa u nporpammbsl. CBOMCTBO aBTO-
MAaTUYECKOU BBIYMCIMMOCTH ITPOTPAMMBL.

2. IlonsaTne s3bplka NMPOrPAMMHUPOBAHUS U TPOIECCOPA SI3bIKA MPOrPAMMUPOBAHUS.
Crneundukanus mTpor-paMMmbl U €€ OCHOBHbIe cBoiicTBa.Knaccudukamus ¢opm
cnenupukanuit. CTpykTypa npeuKaTHON crieliupuKaIiy.

3. KoppekTHOCTh TMporpamMM C MNpPEeIUKaTHOM crenuduxanuen. CooTHomieHue
nporpaMm-mMbl U TpeaukaTHoW crneuudukanuu. [Ipea-ycioBue M MOCTYCIOBHE.
Onpenenenue mnpe-aukata co crnenudukamnueil. Peanuzyemocts cnenudukanum u
MpaBOM YaCTU OMNPEACNICHUS MpPEIUKaTa. 3aKOH COOTBETCTBUSI MPOTPAMMBI U
cnerupurauu. KoppekTHOCTh onpeienie-Hust mpeauKaTa.

4. Cucrema mpaBHII 10Ka3aTelIbCTBA KOPPEKTHOCTHU mporpammel. [IpaBuiia ajist BeI30Ba
npenukara. [IpaBunma s mapamnensHoro omneparopa. [IpaBuma i omeparopa
cynepnosuuuu. [IpaBuna ayis ycioBHOro oneparopa.

5. Teopema TOXAecTBa cnenuduKanuu U nporpammbl Cucrema MpaBuil BbIBOJA
nporpammbl u3 crenudukanuu. [IpaBwna s Bei3oBa mpeamkara. [IpaBuma mis
napasuiesibHoro oneparopa. IlpaBuna qis oneparopa cynepno3uuuu. IlpaBuna s
YCJIIOBHOTO OIEpaTopa.

6. Marematnueckre OCHOBbI. OTHOLIEHHS Nopsaka. OCHOBHBIE TOJIOKEHUSI TEOPUU
HAUMEHBIIIEN HETTOJBUKHON TOYKU. METObI MAaTEMAaTUYECKON MHIYKIIUH.

7. SI3BIK MCUYUCIIEHUE BBIYMCIUMBIX Mpean-kaToB. [IpaBuna 0003HaueHUS PEIUKATOB.
CBOMCTBO  BBIUMCIMMOCTH. [IpuMeppl  BBIYMC-TUMBIX  MPEOUKATOB.  SI3bIK
VCUYUCIICHUS BBIYUCIUMBIX TIpeanKkaroB. CucreMa TUNOB JaHHbIX. [[puMUTHBHBIE U
CTPYKTYPHBIE€ THUIBI JaHHBIX. [[0IMHOKECTBO TUMNA. OHCTPYKTOPBI U AECTPYKTOPBL.
[Tapametrpuzanust  TunoB.  PexkypcuBHble  Tumbl.  OmnpeleneHue  TUIA
nocieaoBaTeabHOCTU. CeMaHTUKa PEKYPCHUB-HBIX THUIIOB JaHHBIX.

8. JleHoTaluoHHAss M OIEpallMOHHAsI CEMaHTUKa omepaTopoB. CTpyKTypa MNaMsTH
npeauKaTHoW mporpaMmbl. Omepaiuu Haj cekuusiMu. BbI30B mpenukara v €ro
ucnonHe-uue. Oneparop cynepno3uiiuu. llapamiens-Helii onepaTop. Y CIOBHBIM
onepartop. Koncr-pyktop mnpenukara. KoHcTpykTop MaccuBa. Jloka3aTenbCcTBO
CBOMCTBA COTJIACOBAHHOCTH MCIIOJIHEHUSI U UCTUHHOCTH OIEPaTOPOB.

9. Ilporpamma Ha sA3bIKe HcUHCIICHUS. [IpaBuiia MOCTpOEHUs 3aMECTUTENEN NTEPEMEH-
HbIX NpeAuKaTHOro tumna. CeMaHTHKa pPEeKyp-CHUBHOTO KOJIbIa IPEAUKAToB. MeTon
MaTeMa-TU4eCKOM MHIYKLIHMHU I TOKA3aTeIbCTBA CBOMCTB PEKYPCHUBHOTO KOJbLA
MPEAUKATOB.




10.513p1k ¥ TEXHOJIOTHSI MPEeIUKaTHOrO MNpor-paMMmupoBaHusa. CBOMCTBa 0Oa3MCHBIX
BBIYHMCIIUMBIX JIOTHUECKUX KoMmo3uluil. I[Ipou3BojiHbIE KOHCTPYKLMH.MeTobl
MOCTPOEHUS SA3bIKA MPEUKATHOTO IPOTrPaMMHUPOBAHUSI.

11.®yHKIIMOHAIBHBIN W ONepaTOpHbIN CTHIIN. [loHATHE BBIpaXKEHMUSI.

12.KoncTpykuuu si3bika. Jlekcuka. Onpenenenue npeaukata. OCHOBHBIE ONEPATOPHI.
Onucanue nepeMeHHbIX. OnMcaHue TUIOB.

13.1Ipou3BOIHBIE KOHCTPYKIIMH /1JIsI MACCUBOB U MOCJIEIOBATEIBHOCTEM.

14.MimniepaTUBHOE pacUIMpEHUE sI3bIKa MPEIUKATHOTO MporpammupoBanus. Oneparo-
pbl mpucBauBanus u go to. Llukn for. ['pynmoBoii omepartop mnpucBamBaHus U
CHoco0 ero pacKpbITHSL.

15.ba3oBeie TpaHcopMmaluu TpeauKaTHON mporpamMmbl. CKiIeMBaHUE TIEPEMEHHBIX.
3amMeHa XBOCTOBOM pekypcuu 1ukiom. [loncraHoBka ompeaesieHUsl MpeAuKaTra Ha
MecTO BbI30Ba. KogupoBaHue CTPYKTYPHBIX TUIIOB.

16.MeTto1 000011IEHNST UCXOIHON 3aa4H.

17.'unepdynkuus u onepatop pacuiersieHusi. CTpyKTypHOE MpOorpaMMUpPOBaHUE 1O
2. JeiikcTpa. Cxema paboThl ¢ 00BEKTOM THUMA “00beauHeHue”. I'unepPyHkuus u
omeparop paclieryieHus. 3aBepiiuTenan BeTBed. CBoicTBa runep@yHKIMM.
Onpenenenue npenukara-runepdyHkuuu. IlpaBuna cnenudukanuu npeauKara-
runepyHKIUH.

18.MeTtoasl JOKa3aTeNbCTBA KOPPEKTHOCTH MPEIUKATHBIX IPOIPAMM.

19.1lpaBuna moka3arenbCcTBA KOPPEKTHOCTU omepaTopoB. OmnepaTop Cyneprno3uiiuu
obme-ro Buma. BEI30B mpeawkaTra C BBIPAKEHUSMH B KAayeCTBE AapryMEHTOB.
Cynepno3uriust Tpex u 60jee mpeaIuKaToB.

20.ITpaBuna nns pexkypcuBHOro kousiblla mnpeaukatoB (L u R cxemsr). Ilpumep
JIOKa3aTelIbCTBa KOPPEKTHOCTU MporpamMMmbl (aktopuana. [IpaBmma mms mpoctoro
PEKYPCHUBHOT'O OMPEICIICHUS TPEANKATA.

21.AnropuT™M J0Ka3aTeNbCTBA MPEAUKATHBIX Tporpamm. [Ipumepsl nokas3aTenbcTBa
pean-KaTHBIX NporpaMm. TeXHUKa JOKa3aTeIbCTBA.

22.513pIK crienruKaIuy MpoIeccoB.

23.0611me 0COOCHHOCTH MPOIECCHON CTeU(UKAIIUHN.

24 Mopenu u A3bIKU OMKUCAHUS MpoueccoB. [IopThl U KaHABI.

25.513pIKOBBIE CpEICTBA OMMCAHUS MpoIiecca.

26.JlexoMII03UIMs TPOIIECCOB.

27 Ilonmnas cenudukaius mpoiecca.

28.IIpumep mpocToii MPOrpaMMBbI C MPOLIECCHOM crienupuKanyen.

29.Texnonorusi pa3pabOTKH MPOTPAMM PEATLHOTO BpeMeHHU. SI3bIK creruukanmm
MpoIIeCCOB (IIPOIOTKEHUE).

30.Bunbt napasuienu3ma. CemanTuka Yyepen0-BaHus (interleaving).
['panymupoBanHOCTh Tporpammbl. Omeparop with s mocTyma K pas3aenseMbiM
TIEPEMEHHBIM.

31.B3aumopeiictBue mnapamienbHbIX mpoiieccoB. CooOmenus. Buabsl cooOuieHuid.
brnokupyto-mue u HeOMOKUpyromue coodieHus. Oneparopsl MOCBUIKA U TIpUeMa
coobmenus. Ouepenu coobmieHuit. [loHaTre riaaBHOro mporecca.

32.JluHaMUYEeCKHU MOPOKAAEMbIE POLIECCHI.



33.00ume noHATUS U YCTPOMCTBO KOMMYHHU-KAIIMOHHBIX TMPOTOKOJIOB. [IpoTOKOIBI C
HAJIe)KHOW M HEHaJexKHOU cBsA3bl0. [IpoTrokonm uepemoBanus OutToB. I[IpoToxomn
CKOJIB3SIILEr0 OKHA.

34 Buemnsis cnenudukanusa. A3pik MumHepa CCS. CTpykTypHas ornepairoHHas
ceMaH-TuKa. TpaccoBass M OUCUMYIALIMOHHAS SKBU-BaJEHTHOCTh IPOIIECCOB.
CrneacTBusi OMCUMY-JIALIMOHHON SKBUBAJIEHTHOCTH IpoiieccoB. [IpaBuiio packpbITus
napajuienbHO  Kommo-3ummu  Expansion Law. Ilpumepsl ananuza BHeIIHEH
crienu@UKaIy MPOTOKOJIOB. TemmopanbHasi JOTUKA W €€ WCIOJb30BaHHUE IS
BHEIIHEH crienupuKaluy IpoIeCcCOB.

35.Paguyc-cepBep  umHTepHeT-TenedoHuU.  [loHS-THE  CcKenmeTra  MPOTPaMMBEL.
Tparcdopmanus mporpammbl. ConporpaMMHas peaan3aimsi.



JonosHuTEILHBIE TJIABbI TEOPUU BHIYUCIUMOCTH
PykoBoautens: Ilyzapenko Bamum I'puropbeBud, a.¢.-m.H., ngoriear MM® HI'Y, c.H.c. UM
CO PAH

JuctumnuHa «JlomoMHUTENBHBIE TJIaBBl TEOPUH BBIYMUCIMMOCTHY» TpEAHA3HAUYCHA IS
U3y4eHUs 0a30BBIX METOJIOB KJIACCHYECKOW TEOPHH BBHIYUCIUMOCTH. OCHOBHOW IIENIBIO
OCBOCHUS JVMCIMILTUHBI SBIISCTCS U3yUYCHUE METOJOB IIOCTPOSHUS PEIICHUA TUCKPETHBIX
9KCTPEMAJILHBIX 3a1ad. JIJis TOCTHKEHUS IMOCTABJICHHOM IEIH BBIICIISIOTCS CIICIYIOIIHE
3a71a4u Kypca:

. BBIYHMCIIUMOCTD: OCHOBHBIC ITOHSATHUS U TIPEMBI,

. OKBUBAJICHTHBIC OMPENEICHUS BBIYUCINMO TEPEYUCIUMBIX MHOXECTB U UX
OCHOBHBIC CBOMCTBA;

. TEOPEMBI O PEKYPCHH;

. BBIYUCIIUMBIE TIEPECTAHOBKHU U BHIYMCIUMBIE U30MOP(U3MBI;

. WHJIEKChI CEMENCTB BBIUUCIUMO MEPEUNCITUMBIX MHOKECTB;

. TrrOpUHTOBA CBOAMMOCTD U OIIEpaTOp CKavKa;

. Apudmernueckas uepapxus u anroput™m Tapckoro-KypaToBckoro;

. [IpoaykTHUBHBIE U KpeaTUBHBIC MHOXKECTRBA,;

. NMMyHHBIE ¥ IPOCTHIE MHOXKECTBA,

. Merton npuoputeTa ¢ KOHEYHBIMUA HAPYIICHUSIMH;

. Merton npuopurtera ¢ 66CKOHEYHBIMU HAPYIIIEHUSMH,

. CymectBoBanue (ppuadOEproBbIX HyMepalui;

. MeTo/bl 10Ka3aTeNbCTB Pa3pelIMMOCTH U HEPA3PEIIMMOCTH TEOPHIA;
. CBoiicTBa M-CBOAUMOCTH.

CopaepxaHue Kypcea:
1. OcHOBHBIC OTIpe/ICIICHUS U OCHOBHBIE CBOKMCTBA. YaCTUYHO BBIUMCIUMBIC (DYHKIIHH,
MaIuHbl ThIOpUHTA, YHUBEPCAIbHAS 4.B.()., S-M-n-TeopeMa
2. BplUMCIMMO TepeYnCIIMMBbIE W BBIYMCIMMBIC MHOXECTBA. JKBHUBAJICHTHBIC
OTIpe/ICIICHUS, CHIIBHBIC alllIPOKCUMAIIUH.

3. Teopema o pexypcuu
4. m-CBOAMMOCTD: MOJTHOTA, HUIUHAPHI.
5. TelopyHTOBa CBOAMMOCTH: OCHOBHOE TIOHATHE, CTENEHU HEPa3pelIMMOCTH,

OneparTop CKauka.

6. JlemMbI 0 MOIyJIE U TIpenEIe

Apudmernueckast uepapxus: anroputm Tapckoro-KypaToBckoro, Teopema 00
Uepapxuu, MOJHOTA.

8. KpeaTuBHbIE U MPOCTBIE MHOXKECTBA, TEOPEMA O MOJHOTE APCIIaHOBA.

9. OpaxyJibHbIE KOHCTPYKIIUH.

10.Metoa npuopuTeTa ¢ KOHEYHBIMU HAPYIICHUSIMHU.

11.Metoxa npuoputera ¢ 6ECKOHEYHBIMU HAPYILICHUSIMHU.

12.25eMeHThl TEOpUU HyMEpALIHii: BEIUUCITUMBIE ceMeicTBa, Teopema Opundepra
13.Metona nepeBbeB

14.Pa3peninmMbie 1 HEPa3pEIIMMbIE TEOPUU

15.Teopema Paiica-IlTanupo

=



Jlornyeckue MeTObl B MHKCHEPUU 3HAHU U
PykoBoautens: [lanpuynos JImutpuii EBrenneBuy, a.¢.-M.H., B.H.c. UM CO PAH

Jucuunnuna (kypce) «Jloruueckue MeTo bl B MH)KEHEPUU 3HAHUID UMEET CBOEH 11eIbIO:

3HAKOMCTBO CTYJIEHTOB C COBPEMEHHBIMM METOAAMU WH)XEHEPUM 3HAHWUM, METONAMU
pa3pabOTKU OHTOJIOTMI NpeaMETHBIX OOJacTel, TEXHONOTMSMM W3BJICUYEHHUS 3HAHUM U3
TEKCTOB €CTECTBEHHOTO $3bIKa, (OPMANbHBIMA METOJAMHU TMPEJCTABICHUS 3HAHUHU,
OCHOBAaHHBIMM Ha JIOTMKE OIMCAHUM, HEYETKUX JIOTHKaX, TEOPUH HEUYETKUX
npUOIMKEHHBIX MHOXKECTB, aHalu3e (POpMaIbHBIX MOHATUH, KOHLIETITyalbHBIX Tpadax

JInst moCcTHXKEeHMs MOCTABIICHHOM L€ BBIACIISIFOTCS 3aa4u Kypca:

- U3YYEHHUE COBPEMEHHBIX METOJIOB MHKEHEPUU 3HAHUM;

- 3HAKOMCTBO C TEXHOJIOTUSIMHU U3BJICUCHHS 3HAHUM U3 TEKCTOB ECTECTBEHHOTO S3bIKA;
- U3y4Y€HHE METO/IOB Pa3pabOTKH OHTOJIOTUH MPEIMETHBIX 00JI1aCTel;

- U3y4YE€HUE JIOTUYECKUX CPENICTB MPEICTABICHUS 3HAHU;

CopaepxaHue Kypcea.

Nk =

8.

9.

Jloruka onucanuii (Description Logic).

OnTtonoruu B F-noruke

Crpykrypa onucanus pecypcoB (RDF)

S3pik WEB-onTO0THIT (OWL)

Anrebpa KOMITO3UIIUIA OHTOJIOTHIA

dopMaTbHbIE KOHTEKCTBI U PEMIETKH (hOPMATTbHBIX MMOHATUN

[Toctpoenne pemeTok (OpPMATBHBIX TOHATHH JUIsl TPEICTABICHUS 3HAHUN
MOJICTMPOBAHUS TIPEIMETHBIX 00IacTel

CBoiicTBa penieTok (popManbHbIX TOHATUN

KoHuenryanbHble CEMaHTUYECKUE CUCTEMBbI

10.OHTOIOTHH KaK CPEJICTBO MOJICTMPOBAHUS MPEIMETHBIX 00nacTen
11.HeueTkas iorvka U KOHIENTYaJIbHbIE CEMAaHTUYECKUE CUCTEMBI
12.HemMOHOTOHHAS JIOTHKA KaK THCTPYMEHT MHKEHEPHUH 3HAHUN
13.1IpubnmxeHHbIE MHOKECTBA: TEOPETUUECKUE aCIIEKThI MPEICTABICHUS JaHHBIX
14.KonuentyanbHbie rpadbl Kak METOJ MPEJCTaBICHUS 3HAHUM M MOJAEIMPOBAHUS

MIPEIMETHBIX 00IacTen

15.0nTonoruu u npoext Semantic WEB

u



Kypcsl kadeapsl nporpaMMupoBaHUs

Busyaauszauus rpagos
PykoBoautens: AnanoBud 3uHanaa BrnagumuposHa, k.¢.-m.H., ¢.H.c. UCU CO PAH

HucuumuHa (kypc) «Busyanuzanusi rpadoB» HMEET CBOEH IIeNbI0 CHCTEMAaTH4eCKOe
u3ydyeHrue 0a30BBIX MOHATUN, HanbOoJiee Ba)KHBIX AJITOPUTMOB M MPOTPAMMHBIX CHCTEM,
NpeIHa3HAaYeHHBIX JJI BU3YaJbHOTO aHanu3a WHGOpMAlUW, MPEACTABICHHOW B BHUJE
rpadoB. OCHOBHOM 1I€TBI0 OCBOCHHSI IUCLUUIUINHBI SBIISETCS HaYallbHOE (POPMUPOBAHUE Y
CTYJEHTa TOUKH 3PEHUSI aHAJMTHKA, CIIOCOOHOTO CJIeIaTh 0O0CHOBAHHBIN BHIOOP METOIOB,
ITOPUTMOB U TPOTPAMMHBIX CPEJICTB AJISl PEUIeHMs 3a]ad Pa3HOro THUMA, YMEIOIIETo
OTpeAeUTh KPUTEPUH 3TOTO BHIOOpA U YBSI3aTh MPUHSATHIC PEILICHUS B €AUHYIO CUCTEMY.
JIis noCcTHKEHMsI TIOCTaBICHHOM 1IeNTU BBIIEISIIOTCS 3a7auu Kypcea:

. O3HakomiieHHE C O00JIaCTAMH TPUMEHEHUST METOJIOB U CPEJICTB BU3YaAJTU3ALMU
uH(popMaIUK U KiaccupuKalre HCOIb3yEeMbIX aJTOPUTMOB.
. N3yuenune wmaTeMaTM4YECKUX OCHOB U CpPAaBHUTEIbHBIA aHAIU3 METOJI0OB H

QITOPUTMOB, TPUMEHSEMBIX IJi PEUIEHUs Pa3IMYHBIX TMOJ33/Ja4 Ha KaXKJIOM JTare
pPa3pabOTKU peabHBIX CUCTEM.

. O3HaKOMIJIEHHE C pEAIbHBIMU NPHIOKEHUSMUA U JIEMOHCTpalus 3HAYUMOCTH H
MOJIE3HOCTH TEOPETUUECKUX PE3yIbTaTOB, H3JaraéMbIX B Kypce, Mg PEIICHUS
MPAKTUYECKUX BOMIPOCOB HA YPOBHE CO3JaHUS CUCTEM.

ConeprkaHue Kypca:

1. BBenenne B MeETOIbI U CpPEACTBAa BU3YaJbHOTO aHajdN3a Ha OCHOBE TIpadOBBIX
MOJENEN.
2. Ilpumeps! Hanbosiee BaXKHBIX COBPEMEHHBIX MPHIOKEHUN BU3YyaJIbHOTO aHaln3a Ha

OCHOBE I'pa()OBBIX MOJEIEH.

Marematuueckas (GopMyJIHpOBKa 3a7ja4l NOCTPOECHUs N300pakeHus rpada.

4. DcreTMyecKkre KpUTEPUM W OCHOBHBIE CTWJIM HIPU IMOCTPOCHUHU H300paXeHUM

rpados.

[TpoGembl, BOZHUKAIOLIME NTPU padOTE C peabHbIMU IPUIIOKEHUSIMU.

6. Meroabl TOCTPOEHMS] CTATUYECKUMX M300pakKeHWH JEepeBbeB JJI1  aHalIu3a
UEepapXUuecKoil nHPpOpMAaIH, TEOPETUUECKHUE OIICHKH.

7. DcTeTnyecKue KpUTEpUH, UCIOJIb3yEeMbIE IPU BU3YyaIM3aLUN JEPEBHEB.

8. ANTOpPUTM TIOCTPOEHHUS TIOYPOBHEBOTO U300pa)keHHs OWHAPHBIX JIEPEBHEB U
JIEpEeBbEB  MPOU3BOJBHOM cTeneHu. CTPYKTYpbl [JaHHBIX, HEOOXOAMMBIE IS
peanuzanuu 3a Bpemst O(n).

9. TeopeTnyeckue OLIEHKU Ka4yeCTBA N300paKEHHsI CTATHYECKHUX JEPEBHEB

10.TeopeTnueckue OLIEHKH KayecTBa H300paKEHUS  CTAaTUYECKHX JIEPEBBHEB.
[Iponoikenue

11.PaguanbHble U KpyroBble H300paXKeHUs 1EPEBLEB

12.01 nuarpaMm cBs3€i K METOJaM 3al0JHEHHS IPOCTPAHCTBA

13.MlHTEepakTUBHBIE METO/IbI BU3YyaIU3aLUU UHPOPMALIU

14.ITocTpoeHue st-Hymepaluu ABYCBA3HBIX rpadoB

15.IIpoBepka mianapHOCTH TpadoB U MOCTPOEHUE KOMOMHATOPHON YKIIaIKU

[o8)
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16.ITocTpoeHne NpsAMOTMHENHBIX N300paKEHUH TIIIaHAPHBIX rpadoB.

17.YrnoBas pe3oiolusi U OPTOrOHAJIbHBIE U300pa)KeHUs MJIaHapHbBIX rpadoB

18.ITocTpoenne 0630pHOro M300paskeHust s iaHapHoro rpada. [ToHstue cuibHOTO
U c1aboro 00630pHOT0 MpeACTaBICHUS. AJITOPUTM MOCTPOCHHUS CUIIBHOT'O 0030pHOT0O
NpEACTaBICHUs] JUIsl TPUAHTYJIMPOBAHHOTO IIJJaHAPHOrO TIpada Ha OCHOBE
KaHOHUYECKOI'0 YMOPSAOYEHUsI BEPIIMH TUIAHAPHOTO TPUAHTYJIUPOBAHHOTO Tpada.
O1eHKH BpPEMEHHOM CIIOKHOCTH aJrOpUTMOB U ITUIOMIAAM  IOJIYy4aeMOro
U300pakeHus.  DBpPUCTHYECKas  MpoLeAypa  IMOCTPOCHHS  OPTOTOHAIBHOTO
M300paKEeHNUST HA OCHOBE O030PHOTO MPENCTABICHUS M IBPUCTUYECKAs MPOIEIypa
MUHUMH3ALUU CTUOOB MOTYYEHHOTO U300paXKEeHHUS.

19.3amaya MHUHMMM3AIMK KOJUYECTBA CrHOOB MpPHU MOCTPOCHUH OPTOrOHATBHOTO
n300paxenuss. CTaHIAPTHBIN CIIOCOO OMUCAHHUS OPTOTOHANBHBIX H300paKeHUI.
3amaya MUHUMH3AIMM KOJUYECTBa CrHOOB MNpPHU IMOCTPOCHUH OPTOTOHAIBHOTO
n3o0pakenus. CBeleHue 3aJayd MHUHUMHU3AIMM CTMOOB K TIOMCKY TIOTOKa
MUHUMAJIbHOM cToMMOCTH B ceTH. llocTpoeHuwe cetu aiisg yrioB IUJIaHAPHOU
ykiaaku. [locTtpoenue cetu 1yl MUHMMHU3AIUMU KOJUMYecTBa CruOOB sl Tpados,
UMEIOIINUX BEPIIMHBI CTENEHU > 4

20.3amaya BBIUMCICHUS TEOMETPUUYECKUX Pa3MEPOB OPTOTOHAIBHOIO H300paKeHUsI.
ANTOPUTM BBIYMCIECHUS Pa3MEpPOB OPTOTOHAIBHOTO M300pa)KE€HUs, COCTOSALIUN U3
CIEIYIOIINUX JTANoOB: pa3OMEHHE OPTOTOHAJIBHBIX TpaHEl Ha MNPAMOYTOJbHUKH,
BBIUMCJICHHE TOPU3OHTAIBHOTO U BEPTHKAIBHOTO pPa3MEpPOB  HU300paKeHUS
MOCPEACTBOM TMOCTPOCHUS JBYX CETEH M BBIYUCICHUS IMOTOKOB MHUHUMATbHON
CTOMMOCTH Ha 3THX CETSIX.

21.Uudopmanus, npeacraBumasi ¢ MOMOIIBI0 HEOPUEHTUPOBAHHBIX Tpad)oB, U METOIBI
BU3YyalH3allii, OCHOBaHHbIE Ha (PU3MUECKUX AHATIOTHUSX.

22 .«lIpy>XMHHBIE aNTOPUTMBI» I MOCTPOCHUSI HM300paKEHUS] HEOPHUEHTHPOBAHHBIX
rpadoB 00111eTO BU/IA.

23.Anropyut™Ma, UMUTUPYIOIINE IEWCTBUE CUJI TPABUTAIIMM U MATHUTHBIE CHIIbI

24. AnropyuT™bI, OCHOBaHHbBIE HA MUHUMU3ALIMKU SHEPTUU

25.TloBbiieHne  3(G(HEKTUBHOCTH CHUJIOBBIX QJITOPUTMOB pa3MEIIeHHs 3a CYeT
MPUMEHEHUSI MHOTOYPOBHEBBIX MeTO/10B. MeTon1 bapheca-Hara.

26.Mogaenb pasmenienus LinLog st rpadoB Manbsix MUpPOB

27.Meton CyrusiMbl TOYPOBHEBOI'O H300pa)KEHUS OpPUEHTHPOBAHHBIX Tpados,
OCHOBHbIE€ KpUTEpUH, TMPUHUMAEMble BO BHHUMaHHE TpPU TMOYPOBHEBBIX
BU3YaIHU3aIHIX.

28.Pa3merienne opueHTUPOBAHHBIX TPadoB, TPOIOKEHHE

29.Pa3menienrne OpueHTUPOBAHHBIX TPadoB, MPOIOIKEHHE

30.CocraBHbie rpadbl



IlcuxoJsiorusi B mporpaMMHUpPOBAHUU

Agtopsl: ['oponnss Jlunus BacunwseBHa, K..-M.H., morienT MM® HI'Y, c.H.c. UICHU CO
PAH; Myp3un ®enop Anekcanaposud, K.(.-M.H., gorieHT MM® HI'Y, c.H.c. UCU CO
PAH

Kypc «IIcuxonorus B mporpaMMHpPOBaHUW» CTABUT CBOEH LIEJIBI0 YCBOCHUE CTYJIECHTAMHU
€CTECTBEHHOHAYYHBIX W TyMaHUTapHBIX TIOHATUH, CBA3AHHBIX C pPa3pabOTKOM WU
npumenenueM [0, wu  pa3BuBaeT 0a30Bble HaBBIKM MOHUMaHHUS  MpoOJeM
IIPOTPaMMHUPOBAHUS B KOMaH/IE.

B nepBoii uacTu, JaHHBIH KypCc 3HAKOMHUT CTYJIEHTOB, 0OJaJaroIIux
OpEJICTaBICHUEM O  KOJUIEKTUBHOM  JEATENBHOCTH, C  O0muMHU  (aKkTopamu,
OTpEACISAIONIMMY TOBEJCHHE 4YelIOBEKa B MPOM3BOACTBEHHOM MpoIecce pa3padOTKH
IIPOTPaMM.

B kypce paccmaTpuBaroTcs denoBedeckHe (DaKTOpbI, BIMSIOLUIME HA KauecTBO
IPOrpaMMHUPOBAHUSA U KU3HECTIOCOOHOCTh MH(POPMALMOHHBIX CHUCTEM. AHAIU3UPYIOTCS
KAaK KOJUIEKTUBHBIE, TaK W HWHAUBUIYAIBHBIE aCHEKThl NPAKTUYECKOM IICUXOJIOTHUHU C
KpaTKUM 3KCKypCOM B JTOJOTHMI0O M  COIMOHMKY. OueHuBaercs crneuuduxa
npodopueHTanuu B o0nacTu mporpammupoBaHus. M3ydaercs B3anMo0OyCIOBIEHHOCTb
OPOrpaMMHBIX HMHTEpP(ENCOB, HHCTPYMEHTOB, OOCTAaHOBOK U METOJOB OOy4YeHMs
IPOrpaMMHUPOBAHUIO B TMPOEKIUU Ha HHPOPMAIMOHHBIE TEXHOJOIMH, HX CBS3b C
COLMAJIbHO-OTUYECKUMH ACIIEKTaMM, PEYEBOM M T'YMAaHUTAPHOU KyJnbTypou. M3maraempin
MaTeprall WUIIOCTPUPYETCA 3MU30JaMHU U3 Psfa PeajbHbIX HAYYHO-IPOU3BOJACTBEHHBIX
IPOEKTOB, a TakXKe parMeHTaMH MPOTrPAMMHUCTCKON MyOIHIIMCTUKH.

Jlanee Kypc BKJIIOYAET OIMCAaHHWE, KaK TPAAULHUOHHBIX METOAOB HWHKXEHEPHOU
NICUXOJIOTHH, TaK U HOBBIX. Llenb cOCTOUT B TOM, 4TOOBI JaTh psiA 0A30BBIX MOHITHHA U
OCHOBHBIX METOJOB KOHTPOJS CBOETO COCTOSIHHUS W JEATEIBHOCTH, YMETh IIPUMEHSTH
IICUXOJIOTMUECKHE METOJE IpU MOoA0Ope KaapoB, BEIECHUU IEPErOBOPOB U BEACHUU
KOJUIEKTUBHBIX INPOEKTOB. B mocienHee BpeMs B Ipolecce YTCHUS JIEKLIHs JETIacTCs
HEKOTOPBIH JKCKypC B HEUPOPU3MOJIOTHIO, BKIIOYas KOMIIBIOTEPHBIE  METOMbI
OMOTpEHHHTA.

Coneprxanue Kypcea:

1. IIporpammupoBaHue Kak dYeloOBedYeCKas JeATeNbHOCTh. [lomxompl K TEKCTO-
rpadgudeckomy odopmieHuto Apyxkemodbnoro matepdeiica UC. Otkyma Oepyrcs
xopoiue nporpammbl? [IpoOnembl ympaBieHUs HadadbHBIMUA M 3aBEpPLIAOIIMMHU
dazamu pazpabotku HC. Cnemudukamuss mnporpamMm. ['paduk pa3paboTKu.
VYayumaeMocts U 3¢(HEeKTUBHOCTH porpamm. MoaepHu3anus 1 MOOUIbHOCTb.

2. Cnenu¢uka wuccreAoBaHus mnporpammupoBanus. [IpoGnema wuccrnenoBaHus
mporecca M pe3yiabTatoB mnporpammupoBaHus. CamoaHanu3, HaONIIOIEHUE U
IpOBEpKAa TUIIOTE3 MPOrpaMMHCTaMU M aHATUTHKAMU. OKCIEPUMEHTAJIbHOE W
TBOpUueckoe  mporpamMmupoBanue. [IpodeccronanbHoe U JTHOOUTENBCKOE.
[Icuxonoruueckre 1 MOBEIEHYECKHUE OLIEHKH.

3. IIporpammupoBanue KaK CoIaIbHAas aKTUBHOCTb. OcobenHoctu
OpOrPaMMUPOBAHUSI KAaK COLMAIbHON AKTUBHOCTH, BBIMOJHAEMOW pPa3HBIMU
aroabMUA Ha ¢GoHEe OOUMX HWHTEepecoB. TumM3auus MOPOrpaMMHCTCKUX TPYII.




Ommbku u camoorneHka. Hesrouctuueckoe nporpammupoBanue. Co3gaHue u
coxpaHeHue 00CTaHOBKH, CTIOCOOCTBYIOIIEH MPOTPaMMUPOBAHUIO.

4. Tlporpammucrckas KOMaH/a. XapakTepucTuKa U KJaccuukanms
OPOrPAMMUCTCKUX  KOMaHJT Kak  MPO(PECCHOHAIBHO  CBSI3aHHBIX  TPYIIIL,
BBITIOJIHAIONIMX 0010 3afauy. “Xupypruueckas Opurana”. IloctaHoBka u aHamu3
uener. JlupepctBo u  amaepsl.  JKU3HEHHBIM LUK KOMaHAbl. Kpu3uCHI.
[Mpodunaktuka u Herpanuzamnus. KoHKypeHIus, TeMI, KOHBeHep.

5. IlporpaMmucTckuii mpoekT. IIporpaMMHMCTCKMM  NPOEKT Kak JOJIOKHMBYIIAsS
CTpyKTypa,  o0ecrneuuBaromiasi  HEMNPEPHIBHOE  YTOYHEHHE  HANpPaBIICHUS
nesitenbHOCTH. CTaOMIBHOCTH myTeM u3MeHeHuil. CTpykrypa mpoekrta. OOmmume
npo6sieMbl O0JIBIIKUX MPOEKTOB. JloCTOBEpHOCTh MHGOPMAIIUU B MHOTOYPOBHEBBIX
CTPYKTypax. 3pesIoCTh KOJUIEKTHBOB U MPEANPHUATHH.

6. IlporpammupoBaHre Kak MpPOSBIEHWE WHIMBHUIyaIbHOCTU. PaccmarpuBaercs
WHIUBUyalIbHOE MNpPOrpaMMHUpOBaHHME Ha (oHE TpoOIEeMBbl CBS3M peaTUu3yeMbIX
unel ¢ peanbHocThio. [lpodeccuonansr m moOutenu. 3a00Thl MPOrPAMMHUCTA.
Craguu pa®oTel U pa3paboTKu. Bapuanuum nporpaMMHUCTCKUX MOCTAaHOBOK 3a/1au.
[IpocTpaHCTBO pELIEHUI U KPUTEPUH OLIEHKU PE3YJIbTaTa.

7. JluunocTHbele (akTOpbl. AHaIM3  CBSI3M JUYHOCTHBIX (PAKTOPOB C METOAAMHU
pazpabotku MC. U3meHenus u uwHBapuaHThl. Tumn JuuHoctd. [IpenmouteHust u
npodopuenTtaus. PakTopsl ycnexa B nporpaMmupoBaHui. CTapToBbie Oapbepbl U
azapT 3aBepiieHusi. OOHapyKEHUE U UCTIPABIICHNE OMHOOK.

8. MHremnekryanbHOCTh U cmocoOHocTU.  CIOKHOCTB B3aMMOBJIMSTHUSA
UHTEIJICKTYyaJTbHOCTH, 3HAHUS METOJOB peIIeHHs 3aJad M CIOCOOHOCTH K
npuHATHIO pemeHuil. Pa3Opoc cmocoOHOCTE W TPOU3BOAUTENBHOCTh TPY/AA.
3ApaBblii CMBICII U AJITOPUTMHYECKOE MbIUIeHHE. KOrHUTUBHBIA JUCCOHAHC U
MeTaMOpP(O3bI CUCTEM TTOHSTUH.

9. MortuBanus. Posib He GpopMaIn3yemMbIX CTUMYJIOB K aKTUBHOCTU. HaBBIKM U OIIBIT.
HacroiiunBocth u y4deba. YpoBeHb 3HAaHUN U KOMIIETEHTHOCTh. OOpa3oBaHHE U
nporpammupoBanre. OcoOeHHOCTH (PYHKIIMOHHUPOBAHUS MCUXOJIOTMUYECKUX CUCTEM
BOCIIPUATHS U 00paboTKu UHPOPMAITUH.

10.CoualibHO-3THYECKUI KOHTEKCT MporpaMmmupoBanus. [IpoGiema oTBETCTBEHHOCTH
pa3zpaboturka 3a cyab0y MH(DOPMAIMOHHOTO MPOAYKTA. DTUYECKUE, MPABOBBIE U
JIMIIEH3UOHHBIE aCMIEKThI MPOTrpaMMHUpOBaHus. IHPOpMaIIMOHHBIE CITYXKOBbI.

11.MHCcTpymMEeHTapuii nporpaMMupoBaHusl. EcTecTBEHHBIH S3bIK, AUArpaMMbl H
pucynku. Ilonckasku, okHa © MeHIO. YHUPHUKAUUS W YHUBEPCAIBHOCTD.
KommnaktHocts. Tpaguuuu u HoBauu

12 ITapagurmel  nporpammupoBanus. CHHTakcudyeckoe ymnpasieHue. [ eHepanus
TEKCTOB, CTPYKTyp, KozoB. IIpeoOpa3oBaHue H peIaKTUPOBAHHUE TPOTPAMM.
JlokyMeHTanuss U IOCTOBEpHOCTh. Mepapxus m jnokanpHOCTh. JIMHEapusauus u
CTPYKTYpUPOBaHHOCTb.  DyHKIMOHANbHOCTh.  Cneuudpuka U OOLIHOCTD.
KonuenryanbHoe sapo.

13.CB0o0OOHO-paCTIPOCTPAHIEMOE MPOrPAMMHOE obecrnieyeHue. OBoIOMSA
IPOTPAMMHBIX  CHCTEM. YPOBEHb H3YyYEHHOCTH 33Jad, pPEIIAEMbIX MpH
nporpaMmupoBanuu. HampaBnenHoe pasButhe nporpamMm. ['pamoTHOE W
DKCTPEMAIbHOE NPOrPaMMHUPOBAHHUE.



14.06yuenue u npenoaaBanue. TpeOoBaHUs K YPOBHIO KBAIU(UKAIIMM CHELIMATTUCTOB.
[IporpammucTCckO€ 3HaHME M €ro  yAOCTOBepeHHe. IHTepHeT-noanepxkka
Ipo(heCCUOHATILHOTO CTAHOBJIEHUSI IPOIPAMMUCTOB.

15.0numnuanHoe nporpammupoBaHue. CTyauu, MacTepcKue, Y4eOHbIE IPOEKTHI.
WNHupopmMalimoHHasi CTUIMCTHKA. ABTOMAaTU3aLUs SMU30JUYECKON AESITEIbHOCTH.

16.IIpoopuenraninonHoe TectupoBaHue. CucTeMaTu3alusg H3YYEHHBIX AaclEKTOB
YelloBeYeCKoro (pakTopa NPOrpaMMHUPOBAaHUS C aKIEHTOM Ha €ro pojib B
npoecCuOoHaIbHON Kaphepe.

17.1lpakTueckre BBIBOABI M PEKOMEHAAIMH MEHEIKEPaM W NPOTPAMMHUCTAM IO
TaKTHKE B3aUMOJECHCTBUSA HA Pa3HbIX CTAIUAX MPOM3BOJCTBA B 3aBUCHUMOCTH OT
YPOBHSI 3pEJIOCTH TPEINPUATHU.

18.I1cuxo(u3noa0russ YMCTBEHHOTO TpyAa, OCOOCHHOCTH YMCTBEHHOTO YTOMJICHMS,
JUHAMHKA YMCTBEHHOM paboTOCIOCOOHOCTH, TMOKa3aTenu (YHKIIMOHAIBHOTO
COCTOSIHMSI [ICUXUKH

19.IIporHo3upoBanue pabOThl ONEpaToOpa B TEXHUYECKOW CHCTEME, BIUSHUE (DAKTOPOB
obutaemocTd U (HapMaKOJIOTMUYECKUX  CPEACTB,yCTOMUMBOCTh UEJIOBEKa K
pa3IMYHBIM BO3JEHCTBHUAM, METOABl PUTMHUYECKONW CTUMYJSILIUA YMCTBEHHOMU
JESITEIbBHOCTH, YCTAHOBKU U NOKa3aTesn 3 (HEKTUBHOCTU

20.CyTouHble PUTMBI U TPOLECCHI aAanTaluuu, (pOpMHUPOBAHUE PEAKLMM OKUIAHUS,
CTPECCOBBIE PEAKLINH, ITUPKATHBIE PUTMBI.

21.TlonckoBasi akTUBHOCTb, COH M YCTOMYHMBOCTb OpraHn3mMa

22.BHUMaHue, €ro BUAbl U HAPYIICHUS.

23.HelipoaMHIrBUCTUYECKOE MTPOrPaMMHUPOBAHUE, PePIIECKCHS.

24.0c00€HHOCTH 3pUTEIBHOTO BOCIPUATHS, CBSI3b C pa0OTOM MaMsITH,

25.CucTteMbl TEXHUYECKOIO 3pEHHs, BHJIBl KOMIIBIOTEPHOM NaMSATH, CHUCTEMBI
OTCJIE)KMBAHHUS LIEJIEN.

26.Metoauka CKOpOUTEHHUs, JUPJIMHT-aBTOMAThl, HEHPOKOMIIBIOTEPHI.

277.9Kkonoru4eckas MOZAEIb 3pUTEIBHOTO BOCIPUATHSI U BO3MOYKHOCTb MCIOJIBb30BAHUSA
HEKOTOPBIX €€ 3JIEMEHTOB IPU CO3[JaHUU CUCTEM UCKYCCTBEHHOI'O MHTEJUIEKTA

28.DopmanbHas METOIMKA UCCIIEIOBAHUS CBA3EH B KOJUIEKTUBAX

29.TBOpuecKre NpOIECCHI.

30.Koudnuxtel. TexHuka Be1eHUS IEPETOBOPOB

31.Benenue komnekTUBHOTO npoekTa. Kinaccudukanus HaydyHbIX U POU3BOICTBEHHBIX
OpTraHU3alnn.

32.Ilcuxonorundeckue acnektsl npuMeHeHust KT B gesTenbHOCTH YEIOBEKa.



DOYyHKIMOHAJBbHOE POrPaMMHPOBAHHUE
Astopsl: ['opomuss JIunus BacunbeBna, k.¢.-M.H., forieiT MM® HI'Y, c.1n.c. UCH1 CO PAH

CrnennanbHbil Kype «@PYHKIMOHAJIBHOE INPOrPaMMHMPOBAHUE» CTABUT CBOEH LEJBIO
YCBOEHUE CTYIACHTAMM IOHSATHH, CBA3aHHBIX C MCCIEJOBAHMEM U Ppa3pabdOTKON
skcnepuMeHTainbHoro IO, u  pas3BuBaeT 0a30Bble HaBbIKM B  (DYHKIHOHAJIBHOM
nporpaMMUpOBaHuU Ha nmpumepe sa3bIkoB Lisp, Haskell u F#.

B mepBoii 4actM, AaHHBIM KypC 3HAKOMUT CTYIEHTOB, C MAaTeMaTUYECKUM
anmapaToM , JEKalluM B OCHOBE (PYHKIIMOHAJIBHOTO MPOTrPaMMHUPOBAHUS, TOKA3bIBACT UX
IOTEHIHAI ¥ BO3MOYKHOCTH IIPM NONJEPKKE INPOIPAMMHUPOBAHHS M INPOEKTUPOBAHUSA
HOBBIX 3aJla4y. 3HAYUTEIbHOE BHUMAHUE YAETSETCS MPaKTUKE CHUMBOJBHOW 00palbOoTKH,
BKJIIOYAsl CO31aHUE MUHH-BEPCUN CHUHTAKCUYECKUX AHAIM3ATOPOB, MHTEPHPETATOPOB M
KOMITWJISITOPOB.

JlaHHBI KypC TaKkyK€ 3HAKOMHUT CIIyIIATeJeld C BOIPOCAMH JKCIIEPUMEHTAIbHOIO
IPOrpaMMHUPOBAHHUSA, (PYHKIIMOHAIBHOIO MOJEIUPOBAHUS CIOKHBIX CHUCTEM, C OCHOBaMHU
4eJI0BEKO-MAILIMHHOTO JIMHTBUCTUYECKOT0 HHTEpdeEiica.

ConeprkaHue Kypca:

1. OcHoBHBIE UjeH U oO1Iee MpeacTaBieHne o GyHKIUOHATLHOM MTPOTrpaMMUPOBAHUU
U cepe ero NpuMeHEHUs. A-UCUNCIICHHE U KOMOMHATOPHI.

2. Hcropus s3pika Jluco v ero peaau3anuid.

3. Ponp  QyHKIMOHANBHOTO TMOAXOJAa B JKM3HEHHOM IUKJIE MPOrPaMMHOTO
oOecrnevyeHns 1 IBOIIOLUN HHHOPMAITMOHHBIX TEXHOIOTH.

4. Dnementapusbiii Jlucn. OCHOBHBIE METOIBI (PYHKIIMOHAIBHOTO MPOrPaMMUPOBAHUS
HA TpUMepe OpraHu3anuu  HHPOPMAIMOHHONW OO0pabOTKH  CHMBOJIBHBIMU
BBIpOKEHUSIMU B si3bike Jlucn. ba3oBble MOHATHS CHMBOJIBHOTO TIPEACTABICHUS U
00pabOTKH MporpamM.

5. @opManu3M pEKypCUBHBIX (QYHKIMH U TPOCTbIE aJITOPUTMbl CHUMBOJIBLHOM
00paboTKH - O0OOCHOBaHWE W JIEMOHCTpalus (PYHKIMOHAIBLHOIO TMOAXOoAa K
MPEICTABICHUIO TPOTPAMM

6. YuuBepcanbHas ¢GyHkuusg. Kinaccuueckas TeXHHUKa HMCHOJAb30BaHUS (YHKUUNA U
BCIIOMOTATENbHBIX MapaMeTpOB MpPHU OpraHU3alUy OOBIYHBIX BBIYUCICHUHN Kak
abTEpHATHBA OlepaTopaM MPUCBAWBAHUSA U TJIOOATBHBIM MEPEMEHHBIM, a TaKkKe
KaK MeTOJT ynpaBieHus 3PGEeKTUBHOCTHIO BEIYUCICHUN.

7. Tlpocrelimee ompeneilcHUe yHUBEPCATbHOW (PYHKIMH, 3aJafOIIEH TPaHUIIBI
BBIYHCIICHUS PABUIILHBIX MTPOTPaMM, TPEICTABIIEHHBIX B CHMBOJIBHOM (hopMme.

8. Orobpaxenuss u  (QyHkuuoHanbl. [IporpammupoBaHue  OTOOpakeHUN U
UCIOJb30BaHUE (DYHKIIMOHAIOB KaK Pe3yJIbTATUBHBIA METOJ PE3KOTO IMOBBIIICHUS
TEMITa TPOTPAaMMHUPOBAHUS U OTIAIKU TPOTPAMM.

9. U3yvaercss MexaHu3M O€3bIMSHHBIX OIpeaeeHnid GQYyHKUUA W METOJuKa UuX
MCIIOJIb30BaHUS B OTOOpaKaroluX (PyHKIIMOHAJIAX.

10.3HaKOMCTBO C JUCHOBCKOM apu(METUKOW MU MYJIbTHOMNEPALMSIMH, a TaKKE CO
cpencTBamMu 0OpabOTKU CTPOK, JIUTEP U APYTUX TUIIOB TAHHBIX.

11.Mmena, ompeneneHuss U KOHTEKCThl. MeToabl paciiupeHus (QyHKIIMOHAIBHBIX
CHUCTEM C MOMOUIBIO HEPAPXUU PA3HOPOIHBIX KOHTEKCTOB OIPE/IEIICHUN.




12.IIpuembl  OCTHXKEHUS YA00OUMTAEMOCTH (YHKIHOHAJIBHBIX IPOrpaMM IIpU
OIpPE/EIICHUN CIIOKHBIX (PYHKIMA U OCOOEHHOCTH THUIIOBBIX CXEM CBS3bIBAHUS UMEH
IIEPEMEHHBIX C UX 3HAYCHHUSIMH, IPUHATHIMU B CUCTEMAaxX IPOrPaMMHUPOBaHHUS.

13.3HakOMCTBO C METOJOM HENOJBMKHBIX TOYEK B CHCTEMax pPEKYPCUBHBIX
OIpeziesIEHUI JJOTUYECKH 3aBEpIIAeT CXEMY BbIOOpa pelIEHUI M0 B3aUMOJAEHCTBUIO
VIMEH C ONPEIECICHUSIMU

14.CgoiicTBa aTOMOB U Kateropuu GyHKui. MeToas! pacmmpenus pyHKIHOHAIBHBIX
NOCTPOEHUI Ha MPUMEPE MOAEIUPOBAHUS IPUBBIYHOTO OMEPATOPHO-IIPOLIETYPHOIO
CTHJIA TPOTPaMMHUPOBAHUS U TEXHUKH PAOOTHI € TTI00ATbHBIMU ONPEACTCHUSIMHU.

15.Pacimpenue 0a30Boi cxembl O00pabOTKM CHUMBOJIBHBIX BBID@XKEHUUH U
IPEJICTABICHHBIX C UX MOMOUIBI0 (PYHKIIMOHATIBHBIX (DOPM Ha MpUMEpPe MEXaHU3Ma
CIIUCKOB CBOMCTB aTOMOB. @DYHKIIMOHAJIBHO TMOJHOE OMpeIeiieHne THOKOW u
paclMpseMol peai3aliu s3bIKa IPOrpaMMHUPOBaHUS.

16.BO3MOXKHOCTM  BapbUpOBaHUS CEMAaHTUKU pa3HbIX KaTeropuih (QyHKuuid u
NOMOJHEHNUS CEMAHTUYECKOro ©Oasuca s3blka IPOTrpaMMHMPOBAHUS C  LEJIbIO
aBTOMAaTU3allMX ITOCTPOEHUI B IIPOLIECCE MUCCIIENOBAHMS I'PAaHUL] Kacca pelaeMbIX
3az1ad4.

17. leranmu3anust  6a30BbIX  (QYHKIUNA  si3bika. OYHKIUOHAIBHBIA  MOJAXOA K
HU3KOYPOBHEBOMY IPOIPaMMHMPOBAHUIO HCXOAHBIX OIPEACICHUA Ha YypOBHE
abcTpakTHOW MammHbl (secd) A onpeaeneHus: OnepaluoOHHON CEMAaHTHKH SI3bIKa
(GYHKIIMOHAJIBLHOTO MPOrpaMMHUPOBaHUs 110 BeHckoil meToauke.

18.Hu3koypoBHEBBIE MPOLIEAYPHl U METOAbl HX BKIIOYEHHS B BBICOKOYPOBHEBYIO
00CTaHOBKY B Kau€CTBE OTJENBbHOMN KaTeropuu (QyHKIMOHATBHBIX OOBEKTOB.

19.Komnumsitist  GyHKIMOHANBHBIX — MporpaMMm. TpeOoBaHus K  KOMOWISIUU
(GYHKIIMOHATBHBIX MPOTPaAMM U ONPEEICHNE KOMITUISTOPA.

20.Pa3znoxxeHne mporpaMMbl Ha KaTeropuu (PyHKLIMHA C pa3HbIM YPOBHEM OTJIAJKU
SBJIIETCS OTHPABHOM TOYKOM IpH BBIOOPE ONTHUMM3ALUOHHBIX PELICHU.
KoMmuisinusg nporpamMMm paccMaTpHBAaeTCsl KaK OJUH M3 METOJOB CTATHYECKOU
ONTUMH3ALIAH [TPOLIECCOB.

21.Peanmszanuonnsle pemenus. [IpuHnunel peannsanuu, CTPyKTypbl JaHHBIX, METOJIbI
“cOopku Mycopa” W JpYI'MX pealn3allMOHHBIX MEXaHU3MOB ()YHKLIHMOHAJIBHBIX
A3BIKOB IIPOIPAMMUPOBAHHUS.

22.IlocnenoBaTenbHOCTh  KOMIUIGKTALlMM  sipa  CHUCTEMBI  (DYHKIIMOHAJIBHOTO
IpPOrpaMMHUPOBAHUSA, TEXHUYECKHE JETald OpraHu3aluu ee padodero IHKIIA.
OyHKIMOHANBHBIE CpPEACTBA OMNEPATUBHOIO MOHHUTOPHHTa 3a (AKTUYECKUM
COCTaBOM CHCTEMBI U €€ B3aUMOJEHCTBUS C BHEILIHUM MHPOM.

23.0OCHOBHBIE TPUHLHUIBI OOBEKTHO-OPUEHTHPOBAHHOTO MPOrPaMMHUPOBAHUA |
NPOAHAIM3UPOBAHBl CXEMbl HUX peaju3aldd B paMKax (PYHKIHOHAIBHOTO
IpOrpaMMHUpPOBaHUs Ha 0ase psja CTPYKTYp JAaHHBIX HAa MPUMEPE MPOCTOM MOAETH
OO-sa3bIKa.

24.0co6ennoctu  CLOS, mnoanepxuBatomieii OOIl nma GNU Clsip. Peanuzanus
METOJI0B 00pabOTKH 0OBEKTOB 3a/IaHHOTO KJlacca CBOAMUTCA K OTAEIBbHOM KaTeropuu
(YHKIMI, BBI30B KOTOPBIX YIPABIAETCS AHAJIU30M IPUHAUIEKHOCTU apryMEHTa
KJIAcCy.

25.BapuaHThl,  IIOCIENOBAaTEIBHOCTH,  MHOXecTBAa.  [Ipmembl  opraHuszanuu
HEJICTEPMUHUPOBAHHBIX  BBIUMCICHHA B paMKax (YHKIMOHAJIBHOTO  CTUJIS



nporpaMMUpoOBaHus. Peanmusanus mporpamm ¢ BO3BpaTamu, mepedOp BapHaHTOB,
OTKaT, paclIMpeHHue CeMaHTHYeckoro ©Oa3uca MexaHm3Mamu  00paboTKh
MIPEPHIBAHUN.

26.AHann3 COOTBETCTBUS TOYHOCTH PEIICHUS 3a/1a4 U YPOBHS MX n3ydyeHHOCTH. CBS3b
JMArHOCTHYECKON HWHTEPIIPETallud W CPEACTB JIOTHYECKOTO MPOrPaMMUPOBAHMS.
O6paboTKa MHOXKECTB, MOCIEA0BATEILHOCTEN U XAIII-Ta0JINII.

27.YupaBnenue nporeccamu. DPpdekTuBHOE 00001IeHNE Mporiecca HHPOPMAITMOHHOM
00paboTKH, BBITEKAIOIIEE U3 BO3MOXHOCTH OTIOXECHHBIX JeicTBuii  (lazy
evaluation).

28.Pe3epBbl MPOU3BOIUTENHHOCTH 0OOOIICHHBIX MPOIECCOB M METOABI JUHAMUYIECKOM
ONTHMHU3AIMKA BBIYHCICHUM, TPHUBOIANINE K CMEIMIAHHBIM W TapauIeIbHBIM
BBIYHCIICHHSIM.

29.OyHKIMK  BBICIIUX  TMOPSAKOB ~ KaK  ammapaT  OpPraHW3allid  BBICOKO
KBaJTM(DUIIMPOBAHHBIX MPOIECCOB CHHTAKCUYECKH YNpaBisieMold WH(POPMAIMOHHON
00paboTKH.

30.@opmanmm3anys u crnenuuKanys JaHHBIX, TEHepalus KoJa, KOHCTPYHPOBAHHE
UHTEPIIPETATOPOB U KOMITUIISITOPOB TI0 (POPMATEHOMY OIIPEICIICHUIO PeaIn3yeMOoro
SI3BIKA.

31.MaxkeTsl mporpaMM U TECTBI ISl OBICTPOTO MPOTOTHIIMPOBAHMSI, ONEPATUBHOTO
TECTUPOBAHUS © yTOYHSAEMOW crerudukanuu nporpamMMm. Memo-pyHKIun.
Crnenmanu3anusi HMHTEpIpETaTopa MPOrpaMM C  TENbI0  OIEHKH  YPOBHS
JIOCTOBEPHOCTH ITOCTPOCHUM.



Java-TexHos0ruu
PykoBoautens: K.T.H. 'ycbkoB AHJipeit EBrenbeBuu

B pamkax Kypca paccMarpuBaercs momylispHas —miargopma Ui pa3paboOTKu
nporpaMmmHoro ooecrneuenust Java. M3yyarorcs OCHOBBI: 0a30Bble KOHCTPYKLIMH SI3bIKA,
BUpTyaJibHAsl java-MallliHa, CTAaHJapTHble OMOIMOTEKH, cpena pa3paboTku. bosbiioe
BHUMAaHUE VYJAENSETCS COBPEMEHHBIM TEXHOJOTHSIM  Pa3pabOTKH  MPOrPaMMHOTO
oOecrnieueHus, KOTOpble obOecreuuBaroT: B3aumojeiictBue ¢ bJl, co3zmanume cereBbIX
CEPBHCOB, COOPKY, BEPUPHUKAIINIO U OTJIAJKY MPOrpamMm U T.J. TexHoIornyeckue 3HaHUs
U HaBBIKU OYyIYyT 3aKperuiaTbcs Ha Ja0OpaTOpHBIX 3aHATUSAX. Kpome 3TOro, CTyAeHTHI
CMOTYT TOJY4YUTh TMPEACTABICHUS O COBPEMEHHBIX METONOJIOTHIX pPa3pabOTKH
OpPOrpaMMHBIX CHCTeM. JUJIsi HarISIHOrO TPEICTaBIECHUS MaTepHalla Ha JEKIUAX
IUTAHUPYETCS UCTOIB30BaTh HOYTOYK C MYJBTUMEAUMHBIM MPOEKTOPOM.

CopaepxaHue Kypcea.

1. Beenenue. Hctopust sa3pika Java. BuprtyansHas Java-mamumbHa. OCHOBHBIE
BO3MOXHOCTH U npuMeHenus Java. Knaccuduxanus miuatdopm Java.
2. OcHoBbl Java. Cunrakcuc. [IpumutuBHble Tumnbl. Oneparopel. MuTepdeiicsl,

Kiaccel W 00bekThl. HacnenoBanue, WHKanCyasiuusa, MNOIUMOPGU3M, THUIH3ALKA.
Uckntouenust. O6nactu BuguMoctu. [lakersl knaccoB. Kommnumsiumst u 3amyck Java-
POTrPaMM.

3. Pacimpenust Java 5. Ilepeuncrnumeie Ttumbl. AxHOTanuu. [laGnonsl (generics).
ABTOMaTHUECKOE MpeoOpa3oBaHUE TUIIOB.
4. Crangaptusie 6ubnanoreku. Pabota co ctpokamu. [loToku BBOMa-BhIBOA. Daiiibl.

Ceresbie coenuaenns. Komnexkuun. Jlokanmszanus. ['paduka B Java.

5. Cpena paszpabotku. WuTerpupoBanubie cpensl paspadbotrku: IDEA, Eclipse,
Netbeans. Texnonorus ynpapieHus: nmpoektoMm Maven. TexHosoruu tectupoBanus: JUnit,
Fitness. Pexkxum  otnanku  mporpamMM.  YIpaBieHHE — JKypHAJIOM  COOOIICHUH.
JIOKyMEHTHpPOBaHUE TPOTPAMM.

6. Bzaumogpeiicteus ¢ CYBJl. Texnonorus JDBC. Ilyn coenunenuii. Ilonsitue u
NPUHLUINBI pabOThl 00BEKTHO-pesiMoHHOro otoopaxenus. ORM. Texuonoruun ORM:
hibernate, ebatis. SI3bp1ku mocTpoenus 3amnpocoB. KammpoBanue.

7. Java m web. Anmnersl. Texnomorus Java Servlet. Java server pages. llla6non
npoektupoBanus Model-View-Controller. CoBpemennbie peamuzammun MVC:  Struts,
Tapestry, Wicket.

8.  XML. Moguenu nokymeatoB DOM u SAX. XSL-npeobpazoanusi. Web services.

0. [ITa6noubr  mpoektupoBanust (marrepubl). UML. OcHOBHbBIE, TOPOXKIAIOIIHE,
CTPYKTYPHBIE U MTOBEJEHYCCKUE MTAa0IOHBI. AHTUTIATTEPHBI.

10. Texuomorum J2EE. Cepmepa mpunoxenuii. JavaBeans. Java Message Service
(JMS). Java Persistence API (JPA). Dependency Injection.



I'pa¢bi B mporpaMmMupoBaHuu
PykoBoautens: KacbsiHoB Buktop Hukomaesuu, na.¢.-m.H., nmpodeccop MMD HI'Y, r.u.c.,
3aBiab UCU CO PAH

[lenun kypca
. JIaTh OOy4YalIUMCS CHUCTEeMAaTH3UPOBAaHHbIE O0a30Bble 3HAHUS OO0 OCHOBHBIX

TEOPETUKO-TPAPOBBIX ~ MOJENSX, METoAax M  airopuT™Max, NPUMEHAEMBIX B
IIPOTPaMMUPOBAHUY;

. JaTh BO3MOXKHOCTb OOYYarOIIUMCS MPUOOPECTH HABBIKU U YMEHUs, HEOOXOIMMBbIE,
JUISL YCIEIIHOTO MCMOJIb30BaHUSI TEOPETHUKO-TPA(POBBIX MOJENEH, METOAOB U aJrOpPUTMOB
IPU MOCTPOCHUH BBIYUCITUTENBHBIX, MPOTPAMMHBIX U HH()OPMALIMOHHBIX CHCTEM;

. chopMupoBaTh y OOYy4arOIMXCS aHAJIUTUYECKUE CIOCOOHOCTH, KOTOpbIE OBl
MO3BOJIMJIM UM JeflaTh 00OCHOBAHHBIN BBIOOpP M3YUEHHBIX TEOPETUKO-TPa(OBBIX MOEIEH,
METOJIOB U aJITOPUTMOB IIPU PELICHUH PA3IMYHOrO Kjacca 3a7a4d MporpaMMUPOBaHUs.

[lepBass 4vacTb Kypca MOCBsII€Ha 0a30BbIM MOJEISIM U aJIrOpUTMaMm, CBSI3aHHBIM C
IpUMEHEHUEM Teopuu TpadoB B mporpammupoBaHuu. M3noxenue matepuana IpUBsI3aHO
K TpEM OCHOBHBIM TUIaM TpadoB: AEPEBbs, JTU UIH OECKOHTYpHbIE rpadbl U CBOJUMbIE
WIK peryispusyembie Tpadbl. AJNTOPUTMBI IS JaHHBIX TUMOB TpadoB oOpasyror
HanOoJiee BAKHBIE W IMHUPOKO MCIOJb3yeMbIe B MPOTPAMMHUPOBAHUY KIIACCHI AJITOPUTMOB
Teopun rpados.

Bropas gacTh Kypca mocBsIeHa BOIPOCaM MOCTPOCHUS HATTISIHBIX W300pasKeHHMA
rpagoB W BHU3yaU3allMM CTPYKTypPUPOBAHHOW WHQOpMANMM HA OCHOBE TpadoBBIX
moxaeneld. Bmsyammsamus TtpadoB u  TpadoBBIX MoOmeNeH  SABISETCA  KIIFOUEBBHIM
KOMITOHEHTOM MHOTHX TIPWJIOKCHHUH B HAYKE M TEXHUKE.

B Tpetuit vactu Kypca paccMaTpuBarOTCSl TaKUE€ OCHOBHBIC MPUIIOKEHUS TPpadoB H
rpad-mozeneil B mporpaMMHUpPOBAaHUH, KaK XpaHEHUE U TIOUCK MHGOpMAIK, TPAHCISAIUS
U ONTUMM3ALMS MPOrpamM, aHallu3, MpeoOpa3oBaHUe U pacnapajieIMBaHUE MPOrPaMM,
napajijiesnibHas U pacrpezesieHHas 00padoTka nHdopmanuu.

ConeprkaHue Kypca:
1. ba3oBble MOJENM M AITOPUTMbI, CBS3aHHBIE C NPUMEHEHUEM Teopuu rpadoB B
nporpammupoBanuu. HeopuentupoBanusie rpagsl. Oprpadsl u ceTH.
OpnepeBbs 1 ux cBoiictBa. O6x0bI rpadoB U AEPEBbEB B MIYOUHY U B LIUPHUHY.
['enepanus nepeBseB. Kapkacsl rpada u alropuTMbl UX BbIACTIECHUS.
beckontypusbie rpadsi (1311). OCHOBHBIE CBOMCTBA M aJITOPUTMBI.
MeToapl ¥ aNTOPUTMBI MMOCTPOCHUS] TPAH3UTUBHBIX M KOHTPYIHTHBIX 3aMBIKAHUH,
HAXO0XKJIEeHUs OOUIMX MPEIKOB ABYX BEPIIUH JI€pEeBa, BBHIABICHUS OWKOMIIOHEHT U
nocTtpoeHus rpado konnencanuu (rpados ['epia).
6. CBonuMmble u peryisipusyembie Trpadbl. OCHOBHBIE CBONCTBA U QJITOPUTMBI IS
KJ1acca CBOAMMBIX TpadoB.
7. 3amaya pa3pyuieHuss KOHTYpPOB B CBOJMMBIX rpadax. AHAIU3 [UKIMYECKOU
CTPYKTYPBI U IUKJIMYECKH CBOJIUMBIE Tpadbl.
VYKIIaIKH U TIEPEUUCIICHUE Ty TEN.
9. 3ajmaya u MetTonbl BU3yanu3auuu rpagoB u rpadoBbiX Mojenei. PucoBanue
JIEPEBBEB.
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10.ITnanapHsie rpads! u ux uzoOpaxenue. IloypoBHeBoe pucoBanue oprpados.

11.cnons3oBanue ¢usndyeckux aHanoruil. IloTokoBbie Meroasl. M300paskeHus
IIOMEUYEHHBIX IpadoB.

12.Busyanuzanuss Oonbliux TIpadoB M HHTEPAKTHBHBIE METOAbl BU3yaJIN3aALUU
uHpopManuu. ['unepbonnyeckue pa3MemeHus..

13.0cHoBHBIE METOABI HaBUTaLUMU. MeTonbl aepeBo-kapTa. MeTpuka U QuibTparus.
MeTtoab1 POKYCHKOHTEKCT.

14.Uepapxuueckue rpapsl u rpad-momenu. Cucrembl Buzyanuzanuu TrpadoB u
rpadoBbIX MosETeH.

15.Uudopmanvonnsie nepesbs. JlepeBbs coptupoBku, ABJI-nepeBbs, BB-nepesbs,
BBIPDOBHEHHBIE JEPEBbS, 1-2 OpaTckue nepeBbs, 2-3 AepeBbsl.

16.Kyuu. B-nepeBps. lpyrue ctpaHuyHbIE 1E€PEBBA.

17.MHBOroMepHbI€ NepPEBbsl COPTUPOBKU U MHOromMepHble B-nepesbs. [lapagurmer mus
MAT-cTpyKTYp.

18.I'padbl agpecyembIX NaHHBIX. ['padpl 1 4aCTUYHO-YTIOPSIIOUEHHBIE MHOKECTBA.

19.Cunrakcuueckue nepeBbs. CHUHTakcUC si3bika M (as3bl aHanuza. [lopoxnaromue
rpaMMaTHKU U PEryJIsIpHbIE BbIpaXKEHUs. ABTOMATHI U IpeoOpa3oBaTesu.

20.JIekcudeckuil aHamu3. 3ajada U METOJbI CHMHTAKCHMYECKOro aHanmusa. llepeBonx u
KOHCTPYKTOPBI AaHAJIN3aTOPOB.

21.3amaya  KOHTEKCTHOTO  aHanu3a. ATpuOyThl  aOCTpakTHOW  MPOrPaMMBI,
uAeHTU(UKAIMS U CEeMaHTHYeCKas UWHAYKUHUA. ATpuUOYyTHbIE TpaMMaTUKH U
KOHCTPYHPOBaHUE a0CTPAKTHBIX CUHTAKCUYECKUX MPEICTABICHHUIA.

22.0OcHOBHBIE KJacchl aTpUOYTHBIX TpaMMaTHK M BbluMciIeHui. Pacnpenenenue
NaMsITH MO aTPUOYTHI.

23.3agaya KoAoreHepari W OOBEKTHAS MAIllMHA. YTPABICHHWE MAMSITBHIO MEepUoaa
ucnonHeHus. JIuHeitHbIe yJyacTKu U yIpaBisiomue rpagdpl.

24.PacnpeneneHue W InpucBauBaHue peructpos. [IpencraBieHue Jyded IdramMu H
QITOPUTMBI KOJOTeHepaluu. [ 'eHepanus KogoreHepaTopos.

25.3ama4a ¥ METOJbl aHaIM3a IIOTOKA yINpasieHud. Merox HyMepauuid U raMayHoe
npeJcTaBieHue yrpagos.

26.0THoO1IEHUsT 0053aTENBHOTO NMPEAIIECTBOBAHUS U 00513aTEIBHON TPEEMCTBEHHOCTH.
AunroputMm Jlenraypa-Tapbsana.

27.1lonsiTHE CTPYKTYPHOM CIOKHOCTH mporpamm. Lluknomatuueckas mepa Mak-Keiiba
U IpyTUE MephI CI0KHOCTH, OCHOBAaHHBIE Ha yrpade.

28.3anava aHanM3a MOTOKa AAaHHBIX. METO U aJITOPUTMBI pa3MeTKH. PaKkTopu3aLusl.

29.YHudukanus u CUCTEMbI IEPENUChIBAHUS TEPMOB.

30.I'padoBbie MPOMEKYTOUHBIE MMPEACTABICHUS porpamM. [ pad-cxempl mporpaMm.

31.VYnopsigoueHHble auarpaMMbl OMHApHBIX PEIIEHUN W JIOTUYECKUE (HparMeHThl,
KOHCTPYUPOBAHUE U MAHUITYJISLIMS.

32.Cetu Iletpu, nX OCHOBHBIE€ CBOMCTBA U MIPUMEHECHMUSI.

33.Kiaccel s136IKOB U OCHOBHBIE MOJIKJIACCHI ceTeit [letpu.

34.Perynspubie u uepapxuueckue cetu I[letpu. O6006mmenus cereit [letpu.



O0beKTHO-OPUEHTHPOBAHHOE MMPOTPAMMMPOBAHME
PyxoBonutens: Kocto FOpuii Bukroposuy, H.c. UC1 CO PAH

Y4eOHbIil Kypc KOHIICHTPUPYET BHHUMAaHHE HA MPAKTUYECKOM MPUMEHEHUH MOMYJISPHON
KOHIIENIMH OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPaMMHUPOBAHUS W OCHOBAaHHOTO Ha HEH
s3plka  TporpammupoBanus C++ uig  pemieHHs MPakTUYEeCKUX — 3afad.  lakke
paccMartpuBaroTcs si3biku Java u CH.

CoxeprkaHue Kypca:

1. BBenenne B 00OBEKTHO-OPUEHTHPOBAHHOE MporpamMMmupoBanue. Kparkas ucropus
BO3HUKHOBEHUS. CyTh TOHATHI: MHKATICYJIAIMS, HACIEIOBAHNE, TOJIUMOPHHU3M.
CkansipHble TUIBI TAHHBIX.

Onepauuu HaJ HUMHU.

[Ipou3BOAHBIE TUIIBI IAHHBIX: MACCUBBI, IEPEUUCIICHUS, CTPYKTYPbI, 00bETUHEHHUS.
[TonsiTue oObeKTa Ki1acca.

MaccuBbl U cTpoku. YkazaTenu U ccbUikd. KoHctantel. OObsIBICHUS U OMUCAHUSI.
[IpeoOpazoBanus Tunos. O6nacTu 1EHCTBHUS.

7. 3aromoBouHbie (aitnel  C++. KommoHoBka mporpaMMmbl. ABTOMaTHYECKHE,
CTaTUYECKUE U TMHAMUYECKUE OOBEKTHI B TAMSTH.

Omnepatopst u pyukun. OObABICHNUE, OTIMCAHUE U BBI30B. YKa3arelb Ha (YYHKIIHIO.
9. Onucanue knaccoB. JlocTynm k kKoMIoHEHTaM kiacca. KoHCTaHTHBIE, cTaTUYECKHE

KOMIIOHEHTBI, yKa3aTeIl Ha KOMIOHEHTHI Kilacca. Yka3atens this.
10.KoucTpykrops! u aectpyktopsl. KonupoBanue u nprucBanBanue 00beKTOB. [[py3bsi.

Bnoxennble knaccol. JIokaibHbIE KITACCHI.

11.C#: neneratbl, CBOMCTBA, COOBITHSI, UHIEKCATOPHI.
12.HacnenoBanue. VYmopaiaenue gocrynoMm. KomumpoBanue.  MHOXKECTBEHHOE

HacienoBanue. HeogHnosnaunoctu. BupryaibHble 6a30BbIe KIacChl.
13.IIpeoOpazoBanue ykazatened U CCbUIOK Ha OOBEKTbl. (COBMEIIEHHE 3HAKOB

oneparuid. [Tomumopduzm nMEH.
14.Tlomumopdusm ykazareneir. BupTyaibHbie METOIBI.
15.RTTI. AGcTpakTHbBIE KJIaCChl U UHTEPQEHCHI.
16.PooBeie komnoHeHTHI iporpamM. Beenenue. 111a6imonb! GyHKITUN U KI1acCOB.

17 . Konkperuzanusi, cnenuanu3anusa. CraTuyeckue  KOMIOHEHTHI  IIA0JIOHOB.

[TapameTpu3zanus U HacleI0BaHUE.
18.0OrpannueHHas napaMeTpu3aLusl.
19.bubnnorepa cTaHAApHBIX 1A0JIOHOB.
20.ITocnenoBarenbubie KoHTEHHEPBI STL.
21.Vcnionk30BaHue: MPaBUIIbHBINA BEIOOP KOHTEHHEPA.
22.AccounaruBHble KOHTeWHEphl STL. Anantepsi.
23.Utepatopsl. Anroput™sl STL.

24 Vckmrouyenus. cknoueHns B KOHCTPYKTOpax U IECTPYKTOpax.

25.0pranu3aius BBOJa-BbIBO/IA.

26.1Totoxu STL.

277.Acnionp3oBanue motokoB STL.

28.Ilpunoxenne 1. Co3gaHue W MCIOJIB30BAHUE JTUHAMHYECKHU-TIOAKIFOYAEMbIX
oubnuotek. [IpoexkTupoBanue u peanusarus.

SANNANE el
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29.Ilpunoxenue 2. BBeeHNE B COKETHI.

30.IIpunoxenne 3. CUHXpOHHBIE U ACHHXPOHHBIE MPOLIECCHl U nporpaMmmbl. CpeacTsa
CUHXPOHU3ALIMH.

31.IIpunoxenue 4. «CyOBEKTHO-OPUEHTUPOBAHHOE MPOrPaMMHUPOBAHUEY
MYJIbTUAr€HTHBIE CUCTEMBI.



MeHeaKMEHT NPOrPAMMHBIX MPOEKTOB
ABTOp: K.(p.-M.H., c.H.c. CkonuH Mrops Hukomnaesuu

[enbro Kypca sBiIseTCsl 0OecreueHue sl CTYACHTOB IOJy4YeHUs: OOLIEro NpeCTaBIeHuUs,
3HAHUW M yMEHUHl B 00JacTH YIpaBi€HHS pa3pabOTKONM HAyKOEMKHX IPOEKTOB.
ConmepxaHue Kypca CBSI3aHO C M3YYEHHEM METOJIOB MEHEKMEHTa pa3pabdOTKU
OpPOrpaMMHBIX CHCTEM Kak HauOojiee XapaKTepHON WMHHOBAIMOHHON HayKOEMKOM
orpaciu. Oco0oe BHUMaHHUE YAEJIEHO pa3rpaHUUEHUIO0 METOIOB YIPABICHHSI POSKTaMH U
pykoBojacTtBa koMaHjoi. Kypc Bkirouaer warepuansl jgokymeHtra PMBOK —
«PyKkOBOACTBO 1O CBOAY 3HAHMM MO YIPABICHHUIO IIPOEKTAMMW», MEKIYHAPOIHOIO
CTaHzapTa B o0OJsacTu yopasieHHsT npoektamu wuHctutyra PMI, coorBeTcTBys
COBPEMEHHBIM IPEICTABICHUEM B 00JIACTH MPOEKTHOTO MEHEPKMEHTA.

Kypc npenHasHauen  gns  cryaeHtoB  4-6 kypcos MM®  HIY,
CHELUATU3APYIOIIMXCS 110 HAIIPABJICHUIO MaTEMAaTHKa U KOMIIBIOTEPHBIE HAYKH

Kypc HaueneH Ha MOATOTOBKY CIELUAIMCTOB, KOTOpble OynyT MPOAYKTUBHO paboTaTh B
KauyeCcTBE pyKOBOAUTENIEH KoMaH/ pa3paboTuukoB B cepe IT TexHomoruit u, B 4aCTHOCTH,
B 00JIaCTM KOHCTPYHPOBAHMs MPOTPAMMHBIX CUCTEM, JPYIMX MHHOBALMOHHBIX cdepax,
CBA3aHHBIX C CO3/JaHUEM W/MJIM HCIHOJb30BAaHUEM COBPEMEHHOIO CHUCTEMHOIO MU
IPUKJIATHOTO TporpaMMHOro obecrneueHusi. OCTpbIl HEAOCTATOK TAKUX CIELUATHCTOB,
CHOCOOHBIX KBANU(UIUPOBAHHO MOIXOJUTh K OpPraHU3aIlMM MPOEKTHOM padOThl KakK B
IPOMBIIIJIEHHOCTH, TaK B HAYYHO-UCCIIEIOBATENbCKON NESTEIbHOCTH, SIBJSICTCS OJTHUM U3
CYLIECTBEHHBIX (PAKTOPOB, MPEMATCTBYIOIIUX PA3BUTHUIO HHHOBAIIMOHHBIX OTPACIIEH.
Taxum oOpa3om, TemMaTHKa Kypca sIBISIETCS aKTyalbHOM.

Kypc moctpoeH kak msATh aBTOHOMHBIX MOIYJIEH, OTpa)KaloluX pa3lIndyHbIe ACHEKTHI
PYKOBOJACTBa KOMaHAOMW M YIpaBi€HHS HAYKOEMKHMMH mpoekTaMu. COOTBETCTBEHHO,
yueOHbI€ 3aJ]aul Kypca — 3TO 0ObEIUHEHHE 33]1a4 €r0 MOYJIEH.

Moaynb 1. «OCHOBBI MHHOBAIIMOHHOTO MPOEKTHOTO MEHEJDKMEHTa» SIBISIETCS BBOJAHBIM
JUTSL TUCHUIUIMHBL M HOCUT 00111e00pa3oBaTesibHbI XapakTep. OH MpaKkTUYECKU HE CBSI3aH
CO crenuanu3anueil MeHePKMEHTa B 00J1acTH pa3paboTKU MPOrpaMMHBIX MPOIYKTOB. Ero
3a/1a4u CBOASTCS K CIEAYIOLIEMY:

1. Jate mpencraBieHne U 0a30Bble MOHSATHS MEHEI)KMEHTa M, B YaCTHOCTH
MEHE)KMEHTAa HHHOBALIMOHHBIX ITPOEKTOB.
2. N3yunth OCHOBHBIE TIOHATHS MEHEDKMEHTA: PYKOBOACTBO M  yIpPaBJIEHHUE,

JCKOMITO3UIIHS MTPOEKTa, PYHKIUN U POJIH Pa3padOTUUKOB, )KU3HEHHBIA ITUKJ MPOEKTA U
OpOAYyKTa, TPOEKTHbIE TpeOOBaHUA, 3aWHTEpecoBaHHbIE CcTOpoHBI (stakeholders),
KOHTPOJIbHBIX TOYEK M BEX

3. Pa3bacHuTh 00y4aeMbIM Ha3HAYEHHE METOAOJOTHI MPOEKTHOW NEATENbHOCTH H
II0KA3aTh pa3JIMYHbIC BADUAHTHI METOIOJIOTUN, IPUMEHIEMBIX Ha IIPAKTUKE
4. JlaThb NpeacTaBiIeHUE O TPAAULMOHHBIX MOX0AaX K YIIPABJICHUIO IPOCKTAMMU.

Moayiib 2. «MeEeHEeIKMEHT MPOrPaAMMHBIX IIPOEKTOBY pa3BUBacT Marcpuall MOIYJIA 1
INPUMCHUTCIIBHO K YIPaBJICHHUIO B IIPOrpaMMHBIX IIPOCKTax. Kak IIPpUHATO B
npenogaBaHuu HpOFpaMMHOﬁ HHXXCHCPHUH M3JT0KCHHNEC MOOYJA CTPOUTCSA BOKPYT IMOHATHA
ZKHU3HCHHOI'O IUKJIa p33pa6OTKI/I IMPOTrpaMMHBIX ITPOCKTOB, HA COIIOCTABJICHUHN PA3JIMYHBIX




ero mozenei. Ha stoit 6aze oOydaemble M3y4aroT MpoOJeMbl pean3aluu TpeOOBaHUM K
IPOJAYKTY U MPOEKTY, METOJOJOTMYECKYIO MOAAECPKKY ONEpPUpPOBAHUS TPEeOOBAHUSMU,
3HAKOMSITCA C TOHATHEM HWHCTPYMEHTAJILHOCTH MOJEJIe U C METOJaMU MOBBILIEHUS
TEXHOJIOTUYHOCTH  pa3paboTku  mNpoekToB.  CylIeCTBEHHOE  MECTO  yaemsieTcs
IUIAHUPOBAHUIO TIPOEKTHOM JESATENbHOCTH W €€ OLEHKEe, a Takke MoAXodaM K
IUTAaHUPOBAHMIO, K OIIEHKE KayecTBa M K YIPAaBICHHIO puckamu. PaccmatpuBarorcs
METO/Ibl OpraHU3alMi KOMaHIHOM paOoThl. 3a1a4un MOAYJIS:

1. [lonyunTs mIpencTaBiIeHUE O TOM, KaK MOJENIH YKU3HEHHOTO LMKJIA IPUMEHSIIOTCS
JUISL IOBBILLIEHUS POAYKTUBHOCTH Pa3pabOTKU MPOrPaMMHBIX MPOEKTOB

2. N3yunth BO3MOXHOCTH HHCTPYMEHTAJIBHBIX MOJEJIEHM M HCHOJIB3YEMBIX Ha
IIPAKTUKE METOOJIOTUN TPOTPAMMUPOBAHU.

3. OcBOUTB MOAXO/IBI K OPraHU3ali UTEPATUBHOTO PA3BUTHUS IPOEKTOB.

4. HayuuTbcst IpUMEHATh METOIbI U MHCTPYMEHTHI ONEPUPOBAHUS TPEOOBAHUAMU

5. Iloka3aTp DpPUHATBIE CETONHS W IEPCIEKTUBHBIE INPHUEMBlI OLICHKA KadecTBa
IIPOEKTOB U IPOEKTHOM IESITEIBHOCTH

6. OcBouTh NOMyJSPHBIE METOAOJIOTUN IIPOECKTUPOBAHUS NPOTPAMMHBIX IPOECKTOB U
I'PaHULIBI UX aIEKBATHOTO IIPUMEHEHUS

7. M3yunth  pas3idyHble  BapuUaHThl  OpraHu3alMs  KOMaHAHOM  paboTel B
IIPOTPAMMUCTCKHUX KOJUIEKTUBAX

8. [lonyuynTs 3HaHUS W yYMEHUA I CAaMOCTOSITEIBHOIO M3Y4YEHUs PAa3IUYHBIX

oaAxXoa0B K OpraHn3anun MCHC/KMCHTA ITPOCKTOB

Moayab 3. «PYKOBOJACTBO KOJUIEKTUBOM C YUETOM 4YEI0BEUYECKOTO (haKTOpa B IIPOEKTHOM
JEATENbHOCTHY HALECJICH HAa PAa3BUTHUE HABBIKOB, CBS3aHHBIX C YYETOM YEJIOBEYECKOTO
dakTopa, HEOOXOIUMBIX JUIsI MEHeIKepa MpoekToB. OH OCTPOEH Ha OCHOBE MaTepHaa,
OTpaXkaromero TpeOOBaHUS OMEPUPOBAHMSI Ha OoJjiee BBICOKUX YPOBHSIX 3HAHUU U
HaBBIKOB, YE€M IPOCTOE IIa0JOHHOE MBIIIJICHUE, YTO SIBISETCS KpalHE Ba)KHBIM ISl
PYKOBOJICTBA HWHHOBAIlMOHHBIMU mpoekTamMu. OOydaembIM TpejjaracTcss maTepua,
CIIOCOOCTBYIOIIUM MPU PYKOBOJICTBE YUETy MHAUBUIYATBHBIX OCOOCHHOCTEH paOOTHUKOB
B COYETAaHUU C OCOOCHHOCTSIMH B3aMMOJICCTBUI B KOJUIEKTHBE. B 3a1aun MOTyJist BXOISIT:

1.  JlaTp mpeacTaBieHUE O MOHATUSAX YPOBHEM 3HAHUN M O NPUMEHEHUU €ro IpH
OpraHM3alK KOJUIEKTUBHON PabOThI

2. OTtpaboTaTh HAaBBIKH, CBSI3aHHBIE C HEOOXOIMMOCTHIO PYKOBOJIUTENS KOJUJIEKTHBA
JIEICTBOBATH C YYETOM CYIIECTBYIOIIMUX B3aMMOOTHOILIEHUH B KOMaH/I€ pa3pabOTYNKOB

3. M3yuuTh mnpakTU4YHBIE NPUEMBI YIPABIEHUS W PYKOBOJCTBA, a TAaKKE METOJbI
NPUHATHSA PEIICHUN U UCKYCCTBO YOCKICHUS

4.  HayuuThs MeTOJaM pyKOBOJCTBA, HUBEIUPYIOIINE KOH(MIUKTHBIC CUTYaAIUH.

3. [TokazaTh moax01bI K (HOPMHUPOBAHUIO IEECTIOCOOHON KOMAaH bl pa3pabOTYNKOB

6. O3HaKOMUTBECS C TeM, KaK HE JOMYyCKaThb TUIHWYHBIE OMIMOKA PYKOBOIUTENS MpPH

OLICHKE CUTYaIUM.

Moaynb 4. «CoBpeMEHHbIE TMOAXOJbl K WHHOBAIUMSAM B BBICOKOTEXHOJIOTMYHBIX
KOMIIaHUSIX» 3HAKOMUT 00y4aeMbIX C MPoOJieMaMH U OCOOEHHOCTSIMU MEHEKMEHTA MpHU
BBITIOJIHEHUHU BBICOKOTEXHOJIOTMUHBIX NpoeKkToB. Kak u mpeaplayimuid Moayib, OH HE
CBS3aH CO CNEUM(PUKON MPOTPAMMHUCTCKOM AESATENBHOCTHU. 3aJadyl MOAYJS CBOIATCS K
CJIEIYIOLLEMY:




1. I[aTB nNpeACTaBJICHUEC O TOM, YTO TAKOC HHHOBAIIHUH, I/IHHOBaHI/IOHHHﬁ IIPOCKT U
HMHHOBAIIMOHHAA KOMIIaHHA, KAKOC MECTO 3aHNUMAarOT HHHOBAIIMN B COLIUYME

2. HOK&S&TB, KaK CBA3aHbl HHHOBAIIMU N HAYKOCMKOCTD, B KaKHMX aCIICKTax HpOGKTHOﬁ
ACATCIIBHOCTHU MMPHUABJIAIOTCA HHHOBAIIUN

3. IToka3zath IMPUHOUIIBI OLCHKH I/IHHOBaHI/Iﬁ Ha YPOBHC O6H_ICCTB3 H B YCIIOBHAX
KOMIIaHHUH

4, I[aTI) MMPCACTABJICHUC O 3aKPBITBIX U OTKPBLITBIX MHHOBAIWAX H 000CHOBATH JIOTUKY
Nnepexoaa OT 3aKPbIThIX I/IHHOBaHI/Iﬁ K OTKPBITBIM.

Monayae 5. «Crangmapr PMBOK — ocHOBa IPOSKTHOrO MEHEIKMEHTA B 3pEJIOH
OpraHu3alumy OTpakaeT WHGOpMAIMIO TOKyMeHTa «PyKoBOJACTBO K CBOAY 3HAHUU IO
ynpasienuto npoekramu (PykoBoactso PMBOK®)». OH MOCTpOE€H B COOTBETCTBUHU CO
CTPYKTYpOU 3TOTO IOKYMEHTA. 3a/1a4yu MOIYJIS:

1. Hate npencraBienue PMBOK kak HaunOosee MOTHOM JOKYMEHTa, OTPaKaroIeM
COBPEMEHHOE MPEJICTABICHUE O 33jJa4aX U METOJaX MX pPelIeHUs] B 00JaCTU MPOEKTHOTO
MEHEPKMEHTA.

2. [ToMoub chymatenss K CaMOCTOSITEIbLHOW TIIOATOTOBKE K cCepTUUKAIMKM Kak
MeHepkepa 1o nporpamme PMBOK.




Kypchl kadeapsl TeopeTUdeCcKo KHOEPHETUKU

JAMcKpeTHBIN aHAJIU3 U KOMOMHATOPHKA
ABTOp: K.(h.-M.H., ipod. Anekcanap AHapeeBud EBJoKUMOB

ConeprkaHue Kypca:

1. KomObunaropuka nepednciaeHusi, MeTo1 KOAUPOBAHUS JIJIsl MOACUETa Ynciaa 0ObEKTOB.
Cucrembl CUMCIEHUS W KOAUPOBAHHME HATYPAJIBHBIX 4YHCEN. 3aJaud O HyMepalHsx
MOJIMHOKECTB KOHEeuHOro MHoxkectBa. Koapl I'pes. Hymepamnuu oOBeKTOB B mOpsiike
MUHAMAJIBHOTO  M3MEHEHMS. <m,n>-HyMepaluud MHOXXECTBa CJIOB. AJTOPUTMBI
MOCTPOCHUSA HYMEPYIOIUX OoToOpakeHuil. OToOpakeHHs KOHEYHBIX MHOXECTB, HX
KoaupoBaHue M mnoxcuer uucia. Komumposanme nepeBneB. Uucno nepesbeB. [Ipumepsl
noJIcY€Ta ¢ IOMOIIIBIO PEKYPPEHTHBIX YPAaBHEHHUM U TPOU3BOIAIINX (QYHKITHI.

2. KomMOunHaTopuka CJI0B U CUMBOJIBHBIX MTOCIIEI0BATEILHOCTEH.

HekoTtopble ki1accuyeckrue CUMBOJIbHBIE TMOCIEI0BATENLHOCTH M CIIOCOOBI UX 3aaHMUS.
VYHuBepcajgbHble CIOBa. 3aJaud  BOCCTAHOBJIEHUS CJIOB MO HX (parMeHTam.
KomMOunaropnast cinoxuocth cioB. IlceBmociydaitneie nocnepoBaTenbHOCTU. ['padbl
NEPEeKPBITUST TIOJICJIOB CUMBOJBHBIX TMocienoBarenbHocTeil. IlocnenoBaTenbHOCTH 1€
Bpeiina u ux uncno. 3agaun ObICTPOH COOPKH CIIOB. ATUTUBHAS CIIOKHOCTH CHMBOJIBHBIX
MOCJICIOBATEIPHOCTEH M €€ CBS3b C 3aJadaMy OBICTPOTO YMHOXEHUS W BBIUYMCIICHUS
MOJIMHOMOB. ANTOpUTMBI cOOpKH. OLEHKH aJIUTHBHOW CIIOKHOCTH WHIUBHIYaTbHBIX
nocienoBatenbHocTel. Cyddukcupie nepeBbs. [IpeduxcHbie Kompl. 3ampeniéHHbIC
MOCJIOBa U MpoOJIeMa MOTHOTHl MHOKECTBA CJIOB.

3. KoauwpoBanue CTPYKTYpHUpOBaHHOW wWHPOpMauud. BrOXeHUS JIUCKPETHBIX
IPOCTPAHCTB U TpadoB.
[TonsiTust O61M30CTH, paccTosiHUsA, METpPUKU. CTPYKTYphl METPUYECKUX IMPOCTPAHCTB Ha
MHO>KECTBaX MOJMHOXECTB, CJIOBAaX, CHUMBOJIbHBIX MOCIEN0BATENbHOCTIX. Peanuzanus
MeTpuk rpadamu. CTpykTypa rumnepkyoOa. ['unepkyboBasi U cUCTONMYECKasT apXUTEKTypa
BBIYHCIIUTENBHBIX cHCcTeM. KoaupoBaHHe AMCKPETHBIX OOBEKTOB U BIIOKEHHUS B
runepkyObl. M3oMopdHbIE W HM30METpUUYECKHE BIIOXKEHUs. BloXXeHHs ¢ pacTsKeHueM
pebep. ANTrOpUTMBI MOCTPOCHUSI BIIOXKEHUM. JIOKAIbHO H30METPUUYECKOE KOIUPOBAHUE
Taby10. BIOKeHMsI 1ePEBbEB I CUCTOIMYECKUX aPXUTEKTYP.

4. ByneBbl, K-3HaYHbIE U CIIOBAPHbIE (PYHKIIHH.

BbyneBsl ¢yHkiuum, wux uuciao, cmnocoObl 3axanus. llpencrtaBienue ¢opmynamu.
Hopmaneubie ¢opmbl. EnWHCTBEHHOCTh COBEPIIEHHOM H  COKpam€HHON  (opM.
[IpencraBnenuss muorounenamu JKerankuna. [lomHorta cucrem — OyneBbIX (DYHKITHIA.
Teopema Ilocta. K-3Haunble nornyeckue QyHkuuu. CioBapHble (yHKIuU. CXeMbl U3
(YHKIIMOHAJIBHBIX 3J1€EMEHTOB. KOHEUHbIE aBTOMATBHI.

5. OpueHTupoBaHHbIE Tpadbl U AUCKPETHBIE MOJEIIA T€HHBIX CETEH.
OpuentupoBannbie rpadsl U cetu. ['ennsie cetu. [IpocTteiliive MUCKpETHBIE MOJEIH.
AHamu3z u  rpadbl  QPYHKUMOHUPOBaHHS. J(OCTHKUMOCTH BEPIIMH. AJTOPUTMBI



HAXOXKJEHUSI BHYTPEHHE M BHEIIIHE YCTOWYMBBIX MHOKECTB. ba3pl u snpa. Anroputm
MOCTPOEHUS pa3pe3oB HUKIIOB. Jlornueckue npousBoasiue GyHKIUU. byneBbl MeTOabl B
3amavax teopuu rpadoB. [uamerp, paauyc W UEHTP B OPUEHTHUPOBAHHBIX rpadax H
QITOPUTMbl MX HAXOXKIACHUS. AHAIU3 U CIOKHOCTh (PYHKIIMOHUPOBAHUS PETYISTOPHOTO
KOHTYpa F€HHOM CETH.



Koanl 1 cxeMbI
ABTtop: K.(b.-M.H. MormibHbIX U. 1O.

CopaepxaHue Kypcea.

l.

2.

oo

9.

Konpl, ucnpapistomue ommbOku B KaHane cBs3u. [lapamerpsl kona. IlpoctpaHcTBO
X3MMHUHTA.

Knaccuueckue rpanuiisl 00eMOB Ko/10B: XomMunra, Cuarnrona u [1notkuna.
JInHelHbIE KOABI, NMOPOXKIAAKOIIAS W NPOBEPOYHBIE MATPULBI 3TUX KOAOB. ['pymnmsl
CUMMETPHUH ¥ aBTOMOP(HU3MOB JIMHEWHBIX KOJOB U KOJIOB AyaJbHBIX K HAM.
CoBepuieHHble KoJbl. JIBOoMYHBIE KOABI X3MMHHIA. (-3HAYHBIE COBEPIICHHBIE KOJIBI.
KoHcTpykiusi g-3HayHbIX KOAOB Xd3MMUHra. OCHOBHbIE CTPYKTYpHBIE CBOMCTBa
COBEpPLIECHHBIX KOJOB. JIMCTAaHIMOHHAs WHBApPUAHTHOCTb COBEPILIEHHOTO KOJA.
AHTHNOAANBHOCTh COBEPIIEHHOIO0 KOJIa M E€AMHCTBEHHOCTh MO CPEAHEMY CJIOIO.
BepxHss onieHka yncna

coBepiieHHbIX KoAoB (Teopema AsryctuHoBuua). Teopembl [llanupo-3noTHuka.
Teopema [lenvcapra-IlynmatoBa. Teopema Jlnonma. Teopema CyliecTBOBaHUS
COBEpIIEHHBIX KOJIOB (Teopema 3uHOBbeBa-JleoHTheBa-TutBaiiHeHa). ['pymnma
cummMmeTtpuil koga XamMmuHra. Teopembl CosioBbeBO-TonanoBoi u denrca.

OCHOBHBIE KOHCTPYKIIMU COBEPILIECHHBIX U PACIIMPEHHBIX COBEPLIEHHBIX KOJOB.
[Tonsitue cBuTYnHra. CBUTYMHIOBBIE KOHCTPYKIMU: BacuibeBa, ainb(a-KOMIOHEHT.
HwuxHss oneHka ynciia coBeplieHHbIX KogoB BacuibeBa. KackanupoBanue. OCHOBHBIE
KackaaHble KoHCTpyKuuu: ConoBreBOM, 3nHOBbEBa, Denrca.

brok-cxema. TlpobGnema cymiectBoBaHus OJ0k-cxeM. HeoOXomuMmble I1EIOYNCIICHHbBIE
yCIIOBUS CyliecTBOBaHUs Oiok-cxeMm. HepaBenctso ®uiiepa.

10.Cummerpuunbie cxembl. [lepeceueHne OMOKOB CHMMETpUYHOW cXeMbl. Teopema

bpyka-Paiizepa-Hosna. Koneunas npoekTrBHas NIIOCKOCTb. KOHEUHBIE IPOEKTHBHBIE
IUIOCKOCTH U CUMMETpUYHBbIE OJIOK-cXxeMbl. (Cxema, ayalbHas K CHMMETPUYHOM.
HeoOxoaumble yc0oBUs CyIIECTBOBAHNS CUMMETPUYHBIX CXEM IIPU HEYETHBIX N.

11.Cuctemsl Tpoek u uerBepok llITelinepa. JlomycTuMbie TTapaMeTphbl TPOEK U YETBEPOK

[ITelinepa. Ces3b cucteM Tpoek LlITeliHepa U COBEPIIEHHBIX KOJOB, CUCTEM YETBEPOK
[llteliHepa MW paCUIMPEHHBIX COBEPUICHHBIX KOAOB. KOHCTpyKIus mpsmoro
npousseneHus cucremsl Tpoek llrelinepa. Koncrpykuus Accmyca-Marrcona. CesAsb
KOHCTpykuuu cucreM Tpoek IlreiiHepa Accmyca-MarrcoHa ¢ KOHCTpYKIUER
BacunbeBa. Koncrpykuun uerBepok IlIteiitnepa Xananu u AnueBa. HuxkHue oLieHKH
gucna STS u SQS.



JlucKpeTHbIE IKCTpPeMAaJIbHbIE 3a1a41
ABTOp: K.(h.-M.H., fo11. Kononosn. A.B.

CopaepxaHue Kypcea.

1.  Bsenenue. Ilondarue anropurma, pa3Mep Bxoja, nepeducieHue (nepedop) , Bpems
paboThl AITOPUTMOB, AJITOPUTM COPTUPOBKH ClUsHUEM (2 yaca)

2. I'padbl. OcHoBHble ompenenenus. JlepeBbs, 00xonbl U paspesbl. CBI3HOCTHIO
DOiinepoBsI U ABY0JIbHBIE Tpadbl (2 daca)

3. AnropuTMmbl CKaHHUPOBaHUS U 00xo0/a. (2 Jaca)

4. OcToBHBIE Jn€peBbs. 3ajaya O MHUHUMAJIbHOM OCTOBHOM JE€peBe. 3ajada o

MHHHMMAaJIbHOM B3BEIICHHOM OPHUEHTHPOBAHHOM OCTOBHOM JE€pEBE. YIIaKOBKA OCTOBHBIX
JepeBbeB. (2 yaca)

5. Kparuaiimme nyrtun. Kpatwanmme nyty u3 ogHoM BepmmHbl. KpaTyanmme myTtu
MEXIy BCEMH MMapaMu BEpIUIMH. 3aja4a 0 MUHUMAJIbLHOM YCPEAHEHHOM LIUKIIe. (2 yaca)

6. IToroku B cersix Teopema 0 MakCHMalbHOM NOTOKE M MHUHHMAJIbHOM pa3pese
Teopembl Menrepa. TeopeMa 0 IEKOMITO3UIIMHY MTOTOKA. (2 Yaca)

7. [TorokoBbie anroput™mbl. AnroputM Doppa-dDankepcoHa. AJITOPUTM IIMOHCA-
Kapna. bnokupyromue NOTOKU. AJITOPUTM MPOTAIKMBAHUS TPEANOTOKA. AJTOPUTM
[Nonn6epra-TapbsHa. (4 yaca)

8. [lapocoueranuss B aAByHoibHBIX rpadax. Teopema Kenmra. Teopema Xouna.
Teopema o Opakocoderanusix. (2 gaca)
9. 3agaya o wmakcuManpHOM mapocoyetanuu. Matpuna Tarra. Teopema Tarra.

®opmyna bepxa-Tarra. BeposrHoctHeii anropum JloBama.  @akTOpP-KPUTHUYECKUE
rpadgsl. M-uepenyromuecs: IeKOMIO3UIU. AnroputM DaAMoH/Ica. (6 9acoB)

10. Marpouasl. HezaBucumbie cucteMbl U MaTpoubl JKaaHbld anropuT™M IS 3a7a4u
MaKCMMM3allU1 HE3aBUCUMOM cucTeMbl. Teopema Damonca-Paso. (2 yaca)

11. NP-nonnora. MammnHa Teropunra. 3agaum pacrno3HaBaHus. Kmaccet P u NP.
Teopema Kyka. [TonmunomuanbHas cBogumocts. OcHoBHBIE NP-niosiHbIe 3a1aun (6 4yacoB)
12.  Ilpubnmxennole anropuTMbl. OCHOBHBIE TMOHATUS M 0030p KOMOMHATOPHBIX
METOJIOB Ha MpUMEPE 3a7a4u O MOKPHITUU. (2 yaca)

13. KomOuHaTOpHBIE aJrOPUTMBI AJIA 3a7a4 ¢ METpukoil. 3agava o k-nieHTpax, 3agayda
KommuBospkepa, 3ampada llTeiinepa. (2 yaca)

14. 3apmaua o kparuaiiiei cynepcrpoke. (2 yaca)

15. IlpuGnmxenusie cxembl. OCHOBHBIE HIEH TOCTPOCHHUS MPUOIMKEHHBIX CXEM Ha
IpUMEPE 33141 U3 TEOPUH paclucaHuil. (2 yaca)

16. AcuMmnToTHueckasi mpuOIKeHHAs cxeMa I 3a7a9u 00 yrmakoBke. (2 gaca)

17. IlpubnmxeHHas cxema JJisl IEXOBOM 3a/1aur OTKPBITOTO TUIA. (2 yaca)

18. IlpubnmxenHsle anroputmbl Ha ocHoBe JIII. 3amaya o moKpbITMHM, TpocTenmas
3a/laya pa3MeEIleHMs], 3aJaya MUHHMU3AIUMU JUJIMHBl PAclUCaHUsl Ha MapasuielIbHbIX
MallMHaX pa3IMyHOM MPOU3BOJUTEIBHOCTH, OOOOIIEHHAs 3ajaya O Ha3HaueHusax. (6
4acoB)

19. PannoMu3upoBaHHbIE aNTOPUTMBI M JEpaHIOMHU3alUs. 3ajaya O MaKCUMAaJIbHON
BBITIOJIHUMOCTH. 3a/laya 0 MaKCUMaJIbHOM pa3pese. (2 yaca)

20. Hcnonb3oBaHWE METOJA SJUITMIICOMIOB M MOCTPOEHUE OTICISIIONIErO Opakyja Mmpu
pemienun 3agad  JIII ¢ HemoauHOMHMANIbHBIM KOJUYECTBOM OrpaHMYEHUN. 3anaya



MUHHUMHU3AIUU B3BEUIEHHONM CyMMbl MOMEHTOB OKOHYAHMS BBIMOJHEHUS PaObO0T Ha OAHOMU
MaiuHe. (4 gaca)

21. TlonyompezaeneHHOEe MporpaMMUpOBaHue. 3aj1aua 0 MAaKCUMaJIbHOM pa3pese, 3ajaua
B3aMMO3aBHCUMOM KilacTepu3alui. (2 yaca)

22.  Meron nokanpHOTro noucka. [Ipocreiimas 3anaya pasmenieHus. (2 yaca)

23.  OkxpyrjieHue JaHHBIX B TUHAMUYECKOM MporpaMMupoBaHuu. [IpubnmxenHas cxema
Boiikepa nmst 3amaum 0 HE3aBUCMMOM MHOKECTBE Ha IUIaHAPHBIX Tpadax. (2 gaca)

24. HeannpokcumupyeMocTb. TexHuka paspbiBa. CBeneHUs MNPeIOXpaHSIOIINE
anmnpokcumaiuto. PCP-teopema.(6 yacon)



AnredOpandyeckasi KOMOMHATOPUKA
ABTOp: K.(h.-M.H., fo11. Bacunbsera A.1O.

TexHuYecKnil Mporpecc BTOPOM MOJOBHUHBI XX BEKa ITOCTaBWJ IIepel] MaTeMaTUKAMU
COBEpIIEHHO HOBBIE 3amauu, 3anauu 3P eKTUBHOM 0O0pabOTKKM OOJBIINX O0O0BEMOB
nuckpeTHoil mHdopmanuu. Okazanoch, 4YTO HM3YyYEHHE JaK€ KOHEYHBIX JUCKPETHBIX
00BEKTOB BECbMA AaKTyaJbHO C OJHOM CTOPOHBI M BEChbMa HEMPOCTO — C JIPYTOW.
Hcnonp3oBanne anreOpandeckoro ammapaTta MO3BOJIWIO MOJTYYUTh MPOPHIBHEIE (TEmephb
yKE€ CTaBIIME KJIACCUUYECKMMHM) PE3yJbTaThl, a B HACTOSIIEE BpeMsi B JajbHEHIIee
pa3BUTHE 3TO HANPABIICHUS BOBJICUYEH MIMPOKUN KPYT CIEIUATIMCTOB BO BCEM MHUPE.
OCHOBHOM 1€JIbI0 TUCIUIUIMHBI SIBJIETCS M3JI0’KEHHE OCHOBHBIX BOMPOCOB TEOPUH CXEM
OTHOIIIEHUH, JIekKAINX Ha CTHIKE aireOpbl M KOMOWHATOPWKHU. 3adadd AUCITUTUTMHBI —
BBECTH CTYJICHTOB B TEOPUIO CXEM OTHOIIIEHUH, MTOKa3aTh B3aUMOCBSI3H C Teopuei rpados
Y TEOPHUEN KOOUPOBAHUS.

Kypc cocTout ux nByX OCHOBHBIX YacTeil. B mepBoif yactu Kypca CTYACHTHI 3HAKOMSTCS C
TAaKUMH OCHOBHBIMH IMOHSTHUSMHU KaK CXeMa OTHOIIEHUH M JUCTAHIIMOHHO PETYJISPHBIM
rpad, M3y4yaroTcsl MX CBOMCTBa M B3aUMOCBS3U. Takke B ATOM YacTH Kypca KpaTKo
U3J1aratoTcsi HeOOXOMMBbIE JTOTIOHUTENbHBIE (DAKThI U3 anreOphl. YKa3bIBAIOTCS CBS3U U
aHAJIOTUH C TEOPUEH XapaKTEPOB U TEOPUEH ITPEACTABIICHUS TPYIIIL.

Bropas yacth HaleneHa Ha NPUMEHEHHs TEOPUU CXEM OTHOIICHHUH B TEOPHH
rpadoB, TEOpUM KOAWPOBAHMUS M TeOpuUu Au3ailHOB. OMHCHIBAETCS CBS3b C OCHOBHOM
3amaueld Teopun rpados — 3amadeit nzomoppuszma rpados. Jlaercs rpaHuna JTMHEHHOTO
IPOrpaMMHUPOBAHUS JUIS KOJOB.

CoxeprkaHue Kypca:

1. Onpenenenue U TpUMEPbI CXEM OTHOIIIECHUI

2. JIUCTaHIIMOHHO pETysipHble Tpadbl, UX CBOWCTBA, IPUMEPHI

3. Anrebpa boy3a-MecHepa cxeMbl OTHOIIICHU I

4. UnemnorenTsl. UneMnoTeHTHI UIA CXEM OTHOILIEHUH.

5. CoOcTBeHHBbIE 3HAYEHU S, UHUCTIa TIepeceueHuid, napameTpsl KpeiiHa.
6. CubHO perysipHbie rpadbl
7
8
9.
|

. CoBepuieHHbIE pacKpacku
. Tlopcxemsbl 1 pa3OueHUsT MaTPUIL
[IpuMUTHUBHOCTB CXeM OTHOIIEHUH. [[0JTHOCTBIO peryisipHbIE NOIMHOKECTBA.
0./[BoMYHBIE W (-WUYHBIE CXEMbl OTHOIIEHHH X3MMmuHra. CxemMbl OTHOLIEHUI
JI>xOHCOHA.
11.BHyTpeHHee MpoU3BEAEHUE U OPTOrOHAIBHOE TPOEKTUPOBAHHME.
12.JIunelinoe nporpaMmupoBanue. KIIMKY 1 KOKIHKH.
13.Xapaxkrepsl. ['padst Konn.
14. TuckpetHoe npeoOpazoBanue Pypbe u npeodpazoBanue Anamapa
15. Teopembl Mak-Busnbsimc
16.Anre6psl Tepunurepa



Kpunrorpadus n kpunroanaani. CoBpeMeHHbIE METO/bI
Agtop: k.¢.-M.H. TokapeBa H.H.

Llensto ocBoenust gucuumnabl  «Kpunrorpadgus u  kpuntoaHanus. CoBpeMEHHbIE
METOABI» ABISETCS 00y4YeHHE TEOPETHUYECKUM M MPAKTHUYECKUM 3HAHUSIM, HEOOXOIMMBIM
JUI pelleHHs] IIUPOKOTO CIEKTpa 3ahady B 00JacTH TEOPETUYECKOW W IMPUKIATHOM
KpunTorpagpuu u KpUrnroaHainsa, C UCIOJIb30BAHUEM BEPOSTHOCTHBIX U aNreOpanyecKux
MoOJieJe KPUOTOCHUCTEM, BKIIOYAIONIEEe 3HAHUS OCHOBHBIX KPUOTOrpapUUECKUX
aJITOPUTMOB, CIIOCOOOB MOCTPOCHHSI KPUNTOTpapUUECK CTOMKUX KOMIIOHEHTOB MIU(POB,
a TaKkKe MaTeMaTHMYeCKUX METOJIOB, NPUMEHAEMbIX B KpPUOTOAHAIHM3E OJIOUHBIX H
MOTOYHBIX HI(POB.

ConeprkaHue Kypca:

Uctopus kpunrtorpaduu B Poccun. Beenenue

Teopus cexkpernoctu IllenHona

byneBbl pynkiun. KoMOuHATOPHBIN 1 alreOpanyecKuii MoAXOIbl.
brounsle u notouynsie MM psol. JIMHEHHBIE pEKYPPEHTHBIE TTOCIIEIOBATEIHHOCTH.
Kpunroananusz. Cratuctuyeckue u aareOpandeckue MeTObl.
Kpunrorpaduueckue cBoiicTBa 0yJIeBbIX (PYHKITHH.
Xsm-pyHKIUN.

MeToap1 acuMMETPUYHON KpunTorpaduu.

MeTonbl KpunToaHaIN3a ACUMMETPUYHBIX CHCTEM.
10.BbICOKOTIPOU3BOIUTENbHBIE BEIYMCICHUS B KPUIITOTpapHH.
11.KpunTorpadust B 6eCipOBOIHBIX CETSIX.

12.IIpakTudeckas kpunrorpadusi.

XN kD=



[IpuHsaTHE pelIEeHN.
ABtop: 1.(p.-M.H., ipod. 'mmaau 2.X.

OCHOBHOH 1I€JIBI0O OCBOCHUSI AUCUMIUIMHBI «IIpuHATHE pemieHuil» ABISETCS MOJyYEHUE
0a30BbIX 3HAHUUH, HEOOXOIUMBIX BBIITYCKHUKAM, JJIsI CAMOCTOSITEIbHOM padoThl B chepax
Oyayliell HayqHO-KCCIIeI0BATEIbCKOM, TEXHUYECKOW M IPOU3BOJICTBEHHOM ESITEIILHOCTH,
CBS3aHHBIX C BOTIPOCAMH TPUHATHS IE€JIeCOOOpPa3HBIX pemieHud B o0yiacTu
pacnpeneneHus pecypcoB, KAICHAAPHOTO IUIAHUPOBAHUS, MAPLIPYTU3ALNHU, YIPABICHUS
3armacamu, 3aMEHBl OOOpYAOBaHUS, CTAHAAPTH3AIMH, PA3MEIICHHs MPOW3BOACTBEHHBIX
MOILIHOCTEM, HAa3HAYCHUS U T. 1.

3ajayaMu Kypca SIBJISIIOTCS IMOJIYyYEHUE CTYIE€HTaMHU:

1) 3HaHU 00 OCHOBHBIX MPUHIIUIIAX, TUTIOBBIX MOJAEIAX U 3a/1a4aX MPUHATUS PEILICHUH;
2) HAaBBIKOB MO aHAIU3y THUIOBBIX ONTHUMM3ALMOHHBIX MOJEJIECH MNPUHATUS PEIICHUH,
BBISIBJICHUIO CJIOKHOCTHOI'O CTaTyCa BO3HUKAIOIIMX KCTPEMANIBHBIX 3a7a4 U [IOCTPOECHUIO
COOTBETCTBYIOIINX MATEMAaTUYECKUX METOI0B UX PELICHHUS.

B cBsi3u ¢ TpyIHOpEIIaeMOCThI0O MHOTHX 3a/1a4 MPUHSATHUS PEIICHU, 00JIbIIIOe BHUMAHUE B
Kypce yJeleHO mNpuMeHEeHHI0 J(P(EKTUBHBIX (MOJUHOMUAIBHO OTPAHUYCHHBIX)
npUOIMKEH-HBIX AITOPUTMOB C OLIEHKAMHU WX Ka4eCcTBa, U, B YaCTHOCTH, aCUMIITOTHYECKH
TOYHOMY TOJ-XOAY K HX pemeHuto. HecoMHEHHO, YTO codeTaHue MNPUKIATHON
HANpaBJIEHHOCTH M3y4yaeMOro CIEeIKypca C TJIYOOKMM U3yY€HHEM TEOPETHUECKUX
aCTeKTOB, BO3HUKAIOUIUX MPH MOCTPOCHUU DPEATU3YEMbIX aJrOPUTMOB pEUICHHs 3a]ad
OPUHATHSA PELICHUM, OKaXEeTCsI HEOLICHUMBIM ISl MPEeANnpusiTUil, Gpupm™m, yupexneHui, B
KOTOPBIX OyayT paboTaTh BBIMYCKHUKH, MPOXOASIIME JAHHYIO CHEIHATM3ALNI0, TOCTe
okoHuyaHus M HoBOCHMOUPCKOTO YHUBEPCHUTETA.

ConepxaHue Kypcea:

1. Begenue B AUCUUIUIMHY M OCHOBHBIC MOHATHSA. THIOBBIE MOJEIU MPUHATHUS
pewienuii. Ilonarue o cioxknoctu 3anad. Knaccet NP, P, NPC. Aunropur- Mbl u
OIIEHKHU UX KadyecTBa. [[pulnmkeHHbIe aarOpUTMBI ISl TPYAHOPEIIAEMbIX 3a/1a4.

2. Nuuamuyeckoe mnporpammupoBanue  (JIII). BbiBOog OCHOBHBIX PEKYpPpPEHTHBIX
coorHomennt JII. Ilpunnmn ontumansHOocTM benmnmana. Amroputm  JII ¢
OJIHUM TPSIMBIM U OJHUM OOpaTHBIM XOJOM. PelakcallMOHHBIA — aJTOPUTM.
CpaBHeHHE C TIOJTHBIM IEPEOOPOM.

3. 3amaua o panne. CBsa3p TpsAMON W OOpaTHOM 3amad O paHie. 3agada
AbTEPHATUBHOTO BBIOOpA. MHOTOMEpHAS 3a7a4a O PaHIIe

4. 3amaun o «Ommkaiiiem cocene». CpoiicTBo ['eboBa.

3agaua BeHTienb 0 pacnpeaesieHuu pecypCcoB MEXy OTPACIISIMU
6. JluHeiiHble ONTUMM3ALMOHHBIE MOJENU. 3agaya 00 ONTUMAJIbHOM palMOHE.

CranmaptHas 3amaya JuHeHHOTro mporpammupoBanus (3JII1). JIBoWCTBEHHOCTH

B JIII: mpsamas wu pBouicTtBeHHas 3amaud JIII, TeopemMbl  JBOMCTBEHHOCTH,

SKOHOMMYECKAsA UHTEPIIPETALIUS

7. 3agaun TPAHCIIOPTHOTO Tuna. 3amadya o0 ONTUMAJIbHOM HAa3HAYEHUHU.

MHOroMHAEKCHBIE 3aJa4l O HAa3HAYEHUSIX.

e



8. brmouHble 3amaym. JByxaTanHas 3aJa4a JIMHEMHOTO  CTOXACTUYECKOTO
IPOrpaMMHUPOBAHUS

9. DneMeHThl TeOpUHU MATPUUYHBIX UTP. OCHOBHBIE MOHATHUS TEOpUH Urp. MaTpuuHas
urpa. [lpunmun wmuHumakca. CepnoBas Touka. (CMeElIaHHBIE  CTPATETHH.
OcHOBHast TeopeMa MaTPUYHBIX WIP.

10.Metoapl  pemieHuss MatpuuHbiX urp. JlomuHupoBanue. Urpa 2x2, urpsl 2xn u
mx2. Urpet mxn. WreparuBnbiii Mmeton bpayHa-PoOuHCOH 1 cBeneHue Kk 3amade
JIIT.

11.Mopenu yIIpaBJICHUS 3anacaMi. Bwunpel cmpoca: JNETEPMUHAPOBAHHBIN
CTallMOHAPHBIN, HECTALMOHAPHBIM, BEPOSTHOCTHBIN. YmpasieHnue
MHOTOHOMEHKJIATYPHBIMH 3aI1aCAMH.

12.Monenn 3aMeHbl 00OpyNOBaHUS. AHAJIUTHUYECKHE MOJEIM TMpPH HECIydailHOM
cupoce. IIpuBeaeHue 3aTpar K TEKyIIEMY MOMEHTY..

13.Teopema 06 ontumaasHOM Tmepuoje 3ameHbl. [lpumenenue [II k 3amaue
3aMeHbI 000PY10BaHUS

14.MonenupoBaHue ornepauuii IO CXEME€ MAapKOBCKUX CIIy4allHbIX  ITPOLIECCOB.
VYpaBaenus Koimoroposa. MeToa [MHaMHUKN CPETHUX.

15.CereBoe mnaHupoBaHHE W yIpaBiieHHE. lIpencrTaBiieHHe MpOeKTa B BUNIE CETEBOM
mozenu (CM). Ilapamerpsl u anroput™mbsl aHanuza CM. Mertoa KpUTHYECKOTO
yTH.

16.Anroput™M OOHapy>K€HHS KOHTYPOB M BBIUMCJIECHHUS paHroB BepmnH CM.
Croxactuueckass CM.

17.3agaua  KaJIeHOApHOTO IUIAHUPOBAHMSI C OrPAaHUYECHHUSIMU HAa PECYpPChl H
JUPEKTUBHBIE cpoku. llonMHOMHMANBHBIMN TOYHBIA AJITOPUTM B Cllyyae
CKJIAJUPYEMOCTH  OTPAaHUYEHHBIX PECYPCOB

18.3agaun ynmakoBKM B KOHTEWHEpPhl M B IHOJIOCY. ACHMITOTHYECKH TOYHBIN
MOAXOJ K €€ PELICHHUIO.

19.3anaun mapmpyruzanuu. 3anada komMmuBosikepa (3K). MeToa BeTBel u rpaHull U
ero npuMeHeHue k 3K

20.ITpubmmxeHHbIe anropuT™Mbl penieHrs 3K Ha MUHUMYM € OLIEHKaMH TOYHOCTH 3/2
(metpuueckass 3K) u 3/4 (cummerpuueckas 3K). ACHUMNOTOTHYECKH TOYHBIN
aIrOPUTM ISl EBKJIMA0BOM 3a1a4M HA MAKCUMYM.

21.YcnoBusi acUMOTOTUYECKOW TOYHOCTH aJropuTMa «Mon B Ommxanmnii
HEINPOWIeHHbIN Topoay» 1 3K Ha ciydailHbIX BXOJ1ax.

22.3amauu BbIOOpA IKCTPEMATIBHBIX MOATPadOB U MOJAMHOKECTB BEKTOPOB.

23.3agauM O NOTOKE MAaKCHUMAJIbHOM MOLIHOCTM Y O IIOTOKE MHUHUMAaJIbHOU
CTOMMOCTH.

24.3anaun pa3MelleHNsd U CTaHaapTu3auuu. lloJMHOMUANBHO pa3peluMble CIydau.
[Ipumenenue wmeroma BeTBell W rpanull. [IpuOnmkeHHbIE TOIUHOMHAIBHBIC
aNrOpUTMbI. ACUMIITOTUYECKH TOYHBIN MOAXO/I.

25.3amaun Teopuu pacnucaHui. 3agayd ¢ OJAHUM pPabOUYMM  MECTOM. 3aauga
JIxoHCOHa c IByMms cTaHKamu. 3anada Axepca-OpuamMena

26.JlocTatouHble YCIOBHUS CBOAMMOCTM 3anaud J[KOHCOHa C TpeMsl CTaHKAMH K
CIy4yar JIByX CTaHKOB. [IpuMeHeHuMe MeToAa KOMIAKTHOTO CYMMHUPOBAHUS
BEKTOPOB K 3anade J[>KOHCOHA.



CoBepiieHHbIE CTPYKTYPbI
ABtop: K.(h.-M.H. ABryctunosu4 C.B.

CopaepxaHue Kypcea.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

ANTOpPUTMBI aHAIIN3a COBEPUICHHBIX PACKPACOK

CosepuieHHbIE pacKkpacku. Anroput™M Busunra.

LenTtpuposannsie pynkiuu. Teopema Illanupo u 3noTHuKA.

KponekepoBo npousBeieHrE MaTpHII.

Matpuubslt Anamapa. IlpoGnema cymiecTBoBaHHMS MaTpull Anamapa 3aJaHHOTO
OpSAKA.

Mertonsl noctpoenust matpul, Anamapa. IloctpoeHne Matpun Agamapa METOIOM
BunbsmMcona.

KBasurpynmsl..Kackagnas koHcTpyKIus nocrpoenust Konos.

. ABynonbubie  rpadel.  (0,1)-marpunel.  Teopema Kenumra. CoBepliieHHBIE

napoCco4Y€TaHu:. HCpMaHeHTBI.
ACCOHI/IaTI/IBHLIG CXCMbI
9KBI/II[I/ICT3.HTHBIC KOJBI. biok-cxemsl.

Teopema bpyka--Paizepa--Hosinbl.. JIaTUHCKME  KBaapaThl. OproronasnbHbIe
JATUHCKUE KBAJPaThl.
[IpoekTrBHAsA reOMETPUsI. Cucrems! Tpoek IlTeitHepa.

KoHcTpyKmm u oueHku

CoBepllieHHbIE YIIAKOBKH U pa30ueHus. ANEpUOIUYECKUE 3aMOILICHMUS.
KBasukpucramnel. @paxkranbHas CI0KHOCTb.

Hacnencreennsie cBoiictBa rpaoB.Iitanapusie rpadmi.
Xpomatuaeckoe uucio rpada.Pox rpada. Pox rpynmsi.

JIBaxxawl croxacTuueckue Matpuilsl. Teopema bupkroda.
CoOcTBeHHBIE MPOCTpaHCTBa ornepaTopa Jlamnaca Ha rpade.
YacTuyHOE BOCCTAHOBIIEHHE COBEPIICHHBIX CTPYKTYP.



JKCTpeMaJibHbIE 33Ja4M aHAJIN3A JaHHBIX U pacno3HaBaHus 00pa3oB
Agtop: 1.¢.-Mm.H. KenrpmanoB A.B.

KomnerorepHast peBoItoLMs MOPOJMIIa TOTOKU (MAaCCUBBI) JaHHBIX TMTAHTCKOIO pa3Mepa,
NOJUIeKalIMX 00pabOTKe C ILEJbI0 PEHICHHs MHOXECTBA PAa3sHOOOpA3HBIX AaKTyallbHbIX
npo0JieM, KOTOPBIE CBSI3aHbl, B YaCTHOCTH, C aHAJIN30M, O0OOIIEHNEM U MHTEpIpeTaluei
stux AaHHbiXx (Data Mining problem), moctpoenuM Mopenell MOPOXICHHUS NaHHBIX,
oOHapyx)eHHeM HH()OPMALIMOHHO 3HAYUMBIX ()ParMEHTOB B JAHHBIX, IPUHATUU PELICHUS
O CXOIACTBE M Da3Iu4YMM AHAJIM3UPYEMBIX JAHHBIX, [OCTPOCHHEM <« YMHBIX»
(«00ygaeMbIX») aNrOpPUTMOB, OOECIEYHBAIONIUX PEIICHUE TEPEUUCICHHBIX MPoOIeM
(Machine Learning problem) wu gp. KoHcTpykTuBHAas Moaenb  KakoW-i1u0O
CoJlepKaTeNbHOM MpoOJeMbl aHajdu3a JaHHBIX W pacmo3HaBaHUs 00pa3oB Bcerja
dopmynupyercss B ¢opMe 3amayd  ONTUMHU3AIMH TOAXOMISIIET0 KPUTEPUS WIH
(¢yHKIMOHana (MakcuMyMa IpaBIoNoAo0Ms, MUHUMyMa CyMMBbl KBaJpaTOB YKJIOHEHUH,
MakCUMyMa afoCTEpPUOPHON BEPOSTHOCTH M T.I.), AJEKBATHO OTPAXKAIO-LIET0 3Ty
npo6sieMy. COBOKYITHOCTb 3TUX KPUTEPUEB B KOMOMHALIMM C MHOT000Opa3ueM 0OBbEKTUBHO
CYLIECTBYIOIUX CTPYKTYp (MOJENEH) aHaTU3UPYEMBIX JaHHBIX IOPOKIAET HEOOO3PUMBIiA
CIIEKTp SKCTPEMAJIbHBIX 3a/1a4, K KOTOPBIM CBOJIUTCS ITOMCK ONTUMAJIILHOTO pemieHus. [Ipn
3TOM CXOJHBIE B COJEP)KATEIBHOM IUIAHE NPOOJIEMbl HHIAYLHPYIOT OTJIMYAIOLIUECS
IKCTpEMAJbHBIEC 337aud. 3a4acTyI0 MPOCTEUIINE U JaBHO M3BECTHBIE MPOOJIEMbI aHAIN3a
JAHHBIX TMPUBOAAT K PEUICHUIO 3KCTPEMalbHBIX 3a7ad, Ui KOTOPbIX 3((EeKTHUBHBIC
QITOPUTMBI C TAPAHTUSMHU 110 TOYHOCTH PEUIEHUS] HEU3BECTHBI.

Kak moka3piBaeT mpakTuka, OOJIBIIMHCTBO 3THX 3amay NP-tpynuel. Ilostomy B
IIPEANOJIOKEHUH CIIPABEIMBOCTY TUIIOTE3BI O HecoBnaaeHuu kinaccoB P u NP oreickanue
TOYHOI'O AJITOPUTMUYECKOTO PEIICHMS ITHX 33Jad (MMEKIIUX, K TOMY K€, TUTaHTCKHE
pasmepbl BxojAa) 3a mpuemiieMoe (MOJIMHOMHUAIBLHOE) BpEMSI HE pealu3yemMo U
OecriepcieKTUBHO. B 3TuX  ycnoBHsX  OCHOBHAas  HAaJeXJa BO3JAaraercs Ha
NOJIMHOMUAJIbHBIE MPUOIMKEHHBIE AJNTOPUTMBI C TEOPETUYECKUMHU TapaHTUSIMH 110
TOYHOCTH PELICHUs. Y MEHHME CTPOUTH TaKUE aJrOPUTMBbI UMEET KIIFOYEBOE 3HAYCHUE IS
yCIeXa B pELICHUU NPAKTUYECKUX 3aa4.

OCHOBHOE BHUMaHHE UCLUIUIMHBI COCPEIOTOYEHO HA JKCTPEMAIBHBIX 3aJayax,
KOTOpBIE MOJEIUPYIOT TUIIOBBIE ITPOOJIEMBI aHAIM3a JAaHHBIX M PacllO3HaBaHUs 00pa3oB,
aHallM3€ BBIUMCIUTEIBHOW CIIOKHOCTH JTHUX 3aJad U MOCTpOoeHHH 3(P(HEKTUBHBIX
(MOJMHOMMANIBHBIX) QJITOPUTMOB C TapaHTUPOBAHHBIMU (AIPHOPHO JI0KA3yEMBIMH)
OLIEHKaMH TOYHOCTH JJIS UX PELICHUS.

[lenp kypca — mosyuyeHue Oa30BBIX 3HAHWUH, HEOOXOIMMBIX BBIMTYCKHHUKAM, IS
CaMOCTOSITENIbHOM paboThl B Tex cdepax Oyaymed HaydHO-HCCIEIOBATENIbCKOM,
TEXHUYECKOMN U MPOU3BOJACTBEHHOM A€ATEIbHOCTH, KOTOPBIE CBA3AHBI PEIICHUEM MPOOIIeM
aHalM3a JaHHBIX M pacro3HaBaHHUs 00pa3oB. 3amadamMu Kypca SIBISIFOTCS MOJy4YeHHE
CTYyJICHTAMH:

1) 3HaHMii 00 OCHOBHBIX IIPUHLMIIAX, MOJEISIX M 33Jadax aHadu3a JaHHBIX WU
pacrno3HaBaHMsl 00pa3oB, a TaAKXKe MOAX0JaX, METOJAX, allapaTe, TEXHUKE U allTOPUTMAX
UX peUICHUS;

2) HaBBIKOB IO IMOCTPOCHHUIO ONTHUMHU3ALMOHHBIX MOJENIEH COJEp)KaTeNbHbIX MPOOJIeEM
aHaJIM3a JIaHHBIX W PACIO3HABAHUS OOPa30B, BBISBICHUIO TUCKPETHBIX 3KCTPEMAalIbHbIX
3aJa4, KOTOpble MHAYLUPYIOTCS OSTUMHU TpoOlieMaMd H  MOJENSMH, aHaJU3y



BBIYMCIIMTEIbHOM CI0XKHOCTHU HHAYLOHHUPOBAHHBIX OIITUMHU3ALIMOHHLIX 34144, 00OCHOBAHMIO
MOJJMHOMHUAJIBHBIX aJITOPUTMOB C I'apaHTUPOBAHHBIMH OLICHKAMHW TOYHOCTHU OJI PCHICHMSA
OTHUX 3a1a4.

ConeprkaHue Kypca:

1. BBeneHue B IUCIMIUIMHY U OCHOBHBIE IIOHATUS. AHAJIN3 TaHHBIX U PACIIO3HABAHUE
o0pa3oB: MeETOJ0JIOTUYECKUE acheKThl. OOBEKT, NpeaMeT U UeNH Hay4dHOH
muctuiuinHbel.  bazoBeie monsaTua. OCHOBHas cojepaTelibHas mpobiema U ee
TUIIOBbIE BapuaHThl. [lpuMmepnl conepkarenbHbIX 3afady. OCHOBHBIE JTambl H
TEXHHMKa PEIIeHUs 33/a4 aHaju3a JaHHBIX U pacro3HaBaHus 00pa3oB. [IpobGraembl
Data Mining u Machine Learning.

2. Mozmenun W 3aa4yd  KJIACTEPHOrO aHajlu3a W IIOMCKAa TMOJMHOXECTB H
MOJINOCIEN0BATENBHOCTEN «ITOX0KUX)» FTEMEHTOB.

3. KBazpatuuHble €BKINMIOBBI 3314l ITIOMCKA B KOHEYUHOM MHOXECTBE II0JMHOKECTBA
3aJJaHHOM MoIIHOCTH. [IpnbnukeHHbIe MOJIMHOMHUANIBHBIE AJITOPUTMBI JUIsl OOILIEro
CiIy4as 3a1a4 M TOYHbIC IICEBIONOJMHOMHUAIBHBIE AJITOPUTMBI IS CIIELIHAIBHOTO
ciryyasi.

4. 3agaua MSSC wu kBagpaTuyHasi €BKJIMJOBA 3ajJadya [OUCKAa CEMEiCTBa
HENEePECEKAINXCS MOAMHOXKECTB. [IpnOInKEHHBIN aIrOPUTM.

5. 3ajaun MOMCKAa B BEKTOPHOM IIOCJIENI0BATEIBHOCTH COBOKYINHOCTH «IIOXOKHX)
3JIEMEHTOB MPHU OTPAHUYCHUSX HA HOMEpPA MCKOMBIX 3J€MEHTOB. [IpubnmxeHHbIE
NOJMHOMUANIBHBIE ~ QJITOPUTMBI sl O0miero ciayvas 3amad W TOYHbBIE
IICEBJIONOJIMHOMUAIBHBIE AJITOPUTMBI JIJISl CHEUATBHOTO CITy4dast

6. IloaHocTeio monuHOMUanbHas npudnxeHHas cxema (FPTAS) nnst kBagpatuyHon
€BKJIMJIOBOM 3a/Ja4d MOMCKA MOJMHOKECTBA BEKTOPOB 3a/JlaHHOM MOILHOCTH IS
ciy4dast (UKCUPOBAHHON Pa3MEPHOCTH MPOCTPAHCTBA

7. KBagpatuuHble €BKJIMOBBI 331aUu pa30MEeHMs] MHOKECTBA Ha 2 KJlacTepa B Cllydae,
KOI'JIa MOILIIHOCTHU KJIACTEPOB 3aJaHbl, a LEHTP OJHOI0 U3 KJIACTEPOB (PUKCUPOBAH

8. KBaapaTuuHble €BKJINJOBBI 337a4un pa30MEHUs MOCIIE0BATEIbHOCTH Ha 2 KilacTepa
B Cly4ae, KOrjJa MOIIHOCTH KJIACTEPOB 3aJaHbl, a LIEHTP OJHOIO M3 KJIACTEPOB
buKcupoBaH

9. KBagpatnuHble €BKJINOBBI 33/1a4U pa30MEHNs MHOXKECTBA Ha 2 KJlacTepa B cllydae,
KOI'/Ia MOITHOCTH KJIACTEPOB HEM3BECTHBI, a LIEHTP OJHOI0 U3 KJIACTEPOB 3a/1aH

10.KBagpaTuuHbie €BKIMIOBHI 331a4U pa30MEHUs 3JIEMEHTOB MOCIEI0BAaTENbHOCTH Ha
2 xJjacrtepa B cllydae, KOI/1a MOIIHOCTH KJIACTEPOB HEU3BECTHBI, @ HEHTP OJHOIO U3
KJIACTEPOB 3a/1aH

11.PanqOMU3UPOBHHBINA aITOPUTM JJIsl KBaApaTUYHOW €BKIMIOBOM 3a7auu pa3oueHus
MHO>KECTBA Ha 2 KJIacTepa B Clly4ae, KOrja LIEHTP OJHOI0 U3 KJIACTEPOB 33]1aH

12. TouHblli TCEBIONOJMHOMUAIBHBIA aJrOPUTM Ui KBaApPaTHYHOM €BKIIMJOBOU
3aa4i pa3OMEeHus MHOXKECTBAa Ha 2 KjacTepa IpU 3aJaHHOM LIEHTPE OJHOro W3
KJIACTEPOB 3aJaH Uil NOJACHydYas 3aladd, KOorja pa3MEpHOCTb IPOCTPAHCTBA
(uKcHpoBaHa, a KOOPAUHATHI BEKTOPOB LIEJIOYNCIICHHBI

13.Tlpubmmxennas noiuHomuanbHas cxema (PTAS) nns kBagpaTUdHOM €BKIJIMIOBOM
3a/1a4y IIOMCKA B KOHEYHOM MHOKECTBE ITOAMHOKECTBA 3aJAHHON MOIIHOCTH

14 NP-TpyIHOCTh €BKJIMAOBBIX 3a7a4 O pa3pe3e MAKCUMAJIbHOIO BECAa U CBSI3aHHBIX C
HUMHU 33/1a4 KJACTEPHOIO aHajIu3a




15.Mogenu u 3aga4u oOHApYy>KEHUS U PACIIO3HABAHUSA

16.I1pobnema aHan3a U pacro3HaBaHUS CTPYKTYPUPOBAHHBIX JAHHBIX U OOBEKTOB.

17.Ilpobnema  MOMEXOYCTOMUMBOTO  OOHApYKEHHUS  MOBTOPSAIOLIETOCS  BEKTOPA
(bparmenTa) B ocaea0BaTEILHOCTH.

18.3amaun pacro3HaBaHUs IOCIEA0BATEILHOCTH, BKJIIOYAIOUICH KBA3UMEPUOIUYECKU
HOBTOPSIOLINICS BEKTOP-PparMeHT u3 anpaBuTa.

19.3amaun COBMECTHOTO OOHApYXEHHs] M HACHTU(UKALUKA BEKTOPOB B YHCIOBOU
MOCIIEI0BATEIBHOCTH.

20.3amaun oOHapyKEHHs B YUCIOBOM MOCIEA0BATEIHHOCTH MOBTOPSIOUIETOCS BEKTOPA
U HAJMYUU TOCTOPOHHUX BEKTOPOB-BCTABOK.

21.3ampaun oOHapyKEeHUA U UACHTU(DUKAIIMY TOBTOPSIONIETOCs HabOpa BEKTOPOB.

22.3agaun pa30MEHUsl IOCJIEA0BATEIbHOCTH BEKTOPOB HA YYacTKH, BKIIIOYAIOIIHME
CepUU UACHTUYHBIX BEKTOPOB.

23.3anaun pacno3HaBaHus aihaBuTa BEKTOPOB, MOPOXKIAIOIIETO OCIEI0BATEIbHOCTH.

24 .Mogenu ¥ 3aa4i TIOUCKa (CEIEeKINN) MOAMHOKECTB 3HAUMMBIX ITPU3HAKOB.

25.0cHOBHBIE TOAXOABl K pemeHuto mnpodnemsl. IlocTaHOBKM THUNOBBIX 3ajad
(bakynbTaTUBHO)



Teopusi onTUMAJBLHBIX MPOILIECCOB
ABTOpPBI: 1.¢).-M.H., fo1l. JlomoB A.A., k.¢.-M.H., 1011. Kopo6oB A.A.

Kypc cTraBUT CBOEH LIEIBI0 YCBOCHUE CTYIEHTAMH OCHOBHBIX ITOHATUH M METOJIOB TEOPUU
ONTUMAJIIBHBIX IIPOLIECCOB, B TOM YHUCJE: THUIIBI 3a7a4 ONTUMAJIbHOIO YIIPaBJICHMUS,
npuHUKN MakcuMyma [IoHTpsruHa, cBA3b ¢ KIIaCCUYECKUM BapUALlMOHHBIM UCUHUCIICHUEM,
JUHEWHbIE  ONTHUMAallbHble  OBICTPOJCHCTBUS,  YOPaBIAEMOCTb,  HaOIIOJAaEMOCTb,
UACHTU(DULIHPYEMOCTD U JP.

B pe3ynbTraTe 0CBOEHUS TUCHUILUIMHBI 00yYarOIUNCS TOIKEH:

. 3HaTh OCHOBHBIE MOHSATHUS M KPYT 3a/1a4 TEOPUU ONTUMAIIBHOTO YIIPABICHUS;

. yMETh MPUMEHSATh MpUHUMN Makcumyma [loHTpsiruHa [ penieHus 3aaad
ONTUMAIBHOIO yIpaBJICHUS CUCTEMAaMH, OMUCHIBAEMBIMU OOBIKHOBEHHBIMU
nuddepeHanTbHbIMA YPAaBHEHUSIMU;

. 3HATh CBS3b MPHUHIIMIA MAKCUMyMa C HEOOXOAUMBIMH YCIOBUSIMU ONTHUMAJIbLHOCTH
U3 KJIAaCCMYECKOr0 BapHAlMOHHOTO MCYMUCJIEHUsA, TaKUMU KaK YpaBHEHUE Oiliiepa—
Jlarpanxa, yciosus Jlexanapa, Berepmrpacca u zip.

. UMETh MPEeJCTaBlIeHnE 00 ONTHUMANBHBIX AJITOPUTMaX pELICHUs OOpaTHBIX 3ajad
TEOPUU ONITUMAIIbHBIX MPOIECCOB — MACHTU(PUKALNUA U OLIEHKH COCTOSIHUS TMHAMHYECKUX
CHCTEM.

ConeprkaHue Kypca:

1. IlpyHIMOD MakCMMyMa B TEOPMHM ONTHMAJbHBIX MpOLECcCOB: BapuanuonHasa 3amada
ynpasinenus. Jlomyctumble  ynpasinenus. [lpuHnun  makcumyma.  3ajada
ObICTpOJIEHCTBHS. 3aa4a CUHTE3a ONITUMAJIbHOTO YIIPABIICHUS.

2. 3ajaya C TOJBWXKHBIMH KOHLAMH. YCJIOBHS TpaHCBEpCAIbHOCTH. [IpuHImn
MaKCUMyMa JjIsl HEaBTOHOMHBIX CHCTEM. 3ajiauya ONTHUMAJIbHOIO OBICTPOACUCTBUS
JJISl HEABTOHOMHBIX CHUCTEM. 3aJlayyl C 3aKPEIJIEHHBIM BPEMEHEM ISl aBTOHOMHBIX
Y HEaBTOHOMHBIX CHUCTEM. 3aJ1a4ya TEPMUHAIBHOTO YIIPABIICHHUS.

3. BapuanuoHHoe UCUMCIIEHHE U ONTUMaJIbHOE yrpaBienue: O0001IeHHOEe ypaBHEHHE
Oiinepa—Jlarpamxka.  WurterpanpHas ¢dopma ypaBHeHui Oitnepa—IJlarpanxa.
Pa3peiBel M ycnoBusi ckauka. YcnoBus Belepuitpacca—OOpamaHa i TOYEK
uznoma. Ycnosus Jlexanapa—Kinebma. VYcnoBue Beitepmtpacca. VYcnosus
TpaHcBepcanbHOCTH. OrpaHuueHusi B popMe paBeHCTB M MHOXuTenu Jlarpamxa.
3amaun ¢ orpaHUYEHUSIMU B (hOpME HEPABEHCTB.

4. JluneliHble ONTUMAIILHBIE OBICTPOICHCTBUS:

. Teopempl 0 4ncie NEPEKIIOYEHUN. TeopeMbl €IUHCTBEHHOCTH. 1eOopeMbl
CYILIECTBOBAHMS ONTHUMAJIBHOIO yrpasiieHHus. OcoOble ONTHUMAJIbHBIE YIIPABIICHUS.
Jloka3aTenpCTBO MPUHLINAIA MAKCUMYyMa.

6. OOpatHble 3a/1a4u TEOPUH ONITUMAJIBHBIX TIPOLIECCOB: BOCCTAHOBIIEHUE TPACKTOPHIA,
UJIeHTU(PUKAIIMS TMapaMeTpOB YypaBHEHUN. JIMHEWHBIE W HEJIUHEWHBIE METOIbI
HAaMMEHBIIMX KBaJpaToOB: IieJieBble (YHKUUU, €AUHCTBEHHOCTb, YCTOWUYHUBOCTD,
COCTOSITEJIbHOCTh, BBIYMCIUTENbHbIE ANTOpUTMbL. CyMMapHblE JTWHAMUYECKHE
CHUCTEMBI, BOCCTAHOBIICHUE CUTHAJIOB U YPABHEHUI TPEHOB.
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Teopus pacnucanui
ABTtopbI: K.¢.-M.H. TaxonoB U.W., k.¢.-M.H., gou. Yepnasix N. 1.

[lesp AUCHMIUIMHBL — [O3HAKOMWUTB CTYJIEHTOB C OCHOBHBIMU MOJECISIMA TEOPUU
pacnucaHuid, Hay4YuThb METOJAaM UCCIEIOBaHUs 3a7ad, MOCTPOCHHUIO 3(H(PEKTUBHBIX
QITOPUTMOB TOYHOTO M MPHUOJIMKEHHOTO pelieHus, 1oKa3aTenbcTBy NP-TpyiHOCTH 3a1a4
(B OOBIYHOM U CHUJIIBHOM CMBICJIE), TIOCTPOSHUS alMIPOKCUMAIIMOHHBIX CXEM.

CoxeprkaHue Kypca:

1. 3amaum Teopum pacnvcanuii. PazHooOpasue Mojenel U MOCTaHOBOK 3a7ad TCOPHH
pacniucanuil. [Ipumepsl MOCTaHOBOK.

2. OO1ras mOCTaHOBKA 33J]a4i TEOPUU PACITUCAHUIA.

3. OOmenpuHaATas HOTaUWs W KiIacCHPHUKAIuUs 3agad Teopuu pacnucaHuii. Ee
HEJIOCTaTKH.

4. 3ajmaya KaJICHIapHOTO IUIAHUPOBAHUS. AJITOPUTMBI €€ PELICHUS.

. OnHOCTaguiiHbIE 33]a4M TEOPUU PACIIUCAHUM. 3aa4y ¢ OJHOM MAIIMHOW. 3a/1auu C

€AMHUYHBIMU JUIUTENBHOCTSIMHU ONEPALlMid U OTHOUIEHUSIMH MPEAIIECTBOBAHUS.

6. OnHOMalIMHHBIE 3aJadyd C paspelieHueM npepbiBanuil. [loamHOMUaNbHO
pa3pelIuMble 3a/1a4d, COCTABJIEHUE AJITOPUTMOB TOYHOTO peuieHus. NP-TpyaHbie
3a/1a4n, METOIbI JoKasarenbeTBa NP-TpynHoctn

7. 3amaun ¢ napajuieJbHbBIMM MamvHamu. [Ipumepsl MOIMHOMHAIBHBIX aJITOPUTMOB
pemenns 3anad. [Ipumepsr NP-TpyaHbIX 3a1a4.

8. Mogens Flow Shop. 3amaua [[xoncona. [lepectanoBouHbIE pacnucaHus. 3agada
Flow Shop ¢ mpepriBanusimu. COOTHOIICHHSI MEXKAY ONITUMyMaMH 3a/1a4.

9. AnropuTMm CkJeMBaHUS pabOT M NPHUMEHEHHWE METOAa BETBEH U TpaHuIl i
HAXOKJIEHUS UHTEPBAJIOB JIOKAJIU3alUA ONTUMYMOB.

10. Anroput™bl TOUHOTO pelIeHus 3aaayu J[>KOHCOHA C IByMsI MallMHAMMU

11.NP-tpynnocts 3agaun Flow Shop c¢ Tpems mammnamu, 0e3 TNpephlBaHUM U C
paspeumieHueM npepbiBaHu. NP-TpyJIHOCTh TpEeXMAlIMHHOM 3a1a4ud C ABYMS
onepalusIMu Kaxa0u padboThl

12.ITonnHOMHANBHO pa3pelInMbIe MOAKIACCHI 3a/1aun JI[>KOHCOHA C TpeMsl MalllMHAMU.
JocTtaTounble yciaoBus cBoauMocTH ' mebosa. Paspemmmelii ciryyait CepBaxa.

13.3amaga Job Shop. IlommHomumanbHO pazpemmumbie noacaydad. NP-TpyaHOCTBH
3aJauMd C Tpems omepanusiMu paboThl. ['eomeTpuueckas HHTEpIpETaIHs 3a1a4u C
IByMsl paboTaMu.

14.3agaga Open Shop. Kmaccuueckas m 0000mieHHass mocTtaHoBKa. HopmambHbIe
pacnucanus. Pa3pemmmMocTh JABYXMAalIMHHOM 3afauM, anroputm ['onzanesa-Canu.
NP-TpyaHOCTb 3a/1a4u ¢ TpeMsI MAllIUHAMM.

15. AByxcTaauiinas 3agada Open Shop. [lonmmHomuanbHO paspelmiuMble MOACIyYan
TpEXMAlIMHHON 3afau. NP-TpyIHOCTh 4eThIpeXMalIMHHOW 3aaauu. OTKpBIThIE
BOIIPOC.

16.1lnoTHbie pacnucanuss U uX cBoiicTBa. JKanmublie anroputmbl. [IpubnuxeHHBIC
pemenus 3agauu Open Shop c orenkoit TouHocTH 2. ['unoreza Yena-CtpyceBuya.

17. Teopema 0 JnOKanuM3alMM ONTUMYMOB TpPEXMAalIMHHOW 3amaud. [umnoresa o
JIOKaJn3aluy ONTUMYMOB 3aJa4¥ C IPOU3BOJIBHBIM YMCIIOM MAalIUH.
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18.3amaua Open Shop ¢ paspelieHHeM MpephIBAHUA. AJITOPUTM TOUYHOT'O PEIICHUS.
[IpoGnema MuHMMM3AIUU 4YHciaa MnpepbiBaHuil. OleHKa HEOOXOAUMOro YHclia
MpEPBIBAaHUN JJIs1 TPEXMAIIMHHOM 33/1a4U.

19. AnmipokcumarimonHas cxema Jijis perienus 3agaun Open Shop

20.ITommHOMHMANBHO pa3pemuMble Moakiaacchl 3agaun Open Shop B TepmMuHax
HEPAaBHOMEPHOW Harpy3ku MamvH. HopmalibHble MOAKIACCHI U HOPMAIU3YIOLINE
BEKTOPBHI.

21.3agaga Open Shop ¢ mapmpyruzamnueit mamuH. NP-TpynHOCTh 3aaun ¢ ABYyMS
MallMHaMU M JBYXBEPIIMHHOW TpaHCHoOpTHOW cetu. CBA3p C  3amauei
KomuBospkepa. AnroputMm Kpucropuneca-CeparokoBa NpuUONIMKEHHOTO PEIICHUS
METPUYECKOU 3a1a4l KOMHUBOSIKEDA.

22.AAropuTMbl TPUONMKEHHOTO pEIIeHHUS [BYXMAIIUHHOW 3a1add. AJTOpPUTM C
OIICHKOM TOYHOCTH 7/4. VYIIyYIIEHHBIH alTOPUTM C OIEHKOW TouHOCTH 13/8.
[TpuONMKEHHBIN anroOpuT™M [Jisi PelIeHUs 3aJayd MPU H3BECTHOM KpaTdauiieM
00xo1e rpada.

23.1lpubnmkeHHble  aIrOPUTMBI Il m-MamuHHOM 3amaun Open  Shop ¢
MapHIpyTH3aLUEN MalIuH.

24.3amauya Open Shop ¢ mapmmpyTu3anueid MallMH U pa3perieHueM MpephIBaHUM.
AJITOPUTM TOYHOI'O pELIECHUs [JI1 JBYXBEPIIMHHOW ceTh. NP-TpyaHoCTh s
HE(UKCUPOBAHHOTO YKcia MainH. OTKPBITHIE BOMPOCHI.

25.1locraHoBKa 3a7a4d «C OJHOM Moe3aAKoi». MHTepBabl JOKaIU3alud ONTUMYMOB
3aJlady B pa3JIMYHBIX IMOCTAHOBKAX, CBSI3b MEXJY ONTUMyMamH 3anad. OTKphITbIE
BOIIPOCHI.

26.3akmountenbHas Jekuus. Hambonee HacCylIHbIE OTKPBITBIE BOIPOCH TEOPHUH
pacrnucaHui.



Teopus rpagos
ABTtop: K.(b.-M.H., fo1i1. A. H. ['ne6oB

ConeprkaHue Kypca:

1. OcHoBHBIE ompeneneHus: U 00O3HAUYEHMs, CBS3aHHblE ¢ rpadamu U oprpadamu
(monsitus rpada, mynsturpada, ncesaorpada, oprpada, CMEKHOCTh U UMHITUJIECHTHOCTD
BEpILUH U pedep, CTENEeHN BEPIINH, JeMMa O PYyKOMOXKaTUAX, oArpadbl (B TOM YUCIHe
MOPOKJIECHHBIE U OCTOBHBIE), IOMOJHEHHE Irpada, MOJIHbIE U MycThie Tpadbl, K-10nbHbIE
rpadsl, r-perynsipabie rpadpl, u3omMophusM U aBTOMOpPHU3M TpadoB, MapIIPYTHI,
[EeNH, MyTU U LHKIbI, CBSI3HbIE Tpadbl, KOMIOHEHTHI CBSI3HOCTH, PACCTOSHUE MEXIY
BEpILIMHAMH, TUaMeTp rpada u T.1.).

2. Cnoco06sl 3aganus rpadoB. MaTpuilbl CMEKHOCTH ¥ WHIIUJEHTHOCTH, NX CBOMCTBA.
CBsI3p MEXTy MaTPHUIIEH CMEXHOCTH M YUCIIOM MapIIPyTOB 3aaHHOM JTMHBI.

3. JIBynonbHbie rpadsl. Kputepuii nBygoapHOCTH Tpada.

4. Jleca u nepeBbsi. Teopema o XxapakTepusaluu JepeBbeB. KOpHEBbIE U OCTOBHBIE
JIEPEBBL.

5. CreneHnnble ToCHENOBaTENbHOCTH TpadoB, MynbTUrpadoB U mceBaorpadoB, uX
xapakTepuzanuu. Peanmuzanms rpaduuecKuX — IMOCIEI0BATENBHOCTEN  CBA3HBIMU
rpadamu, 1ecaMu U JepEeBbSIMHU.

6. Bepuunnas u pebepHas k-cBsi3HOCTH TpadoB, yHclia BEPUIMHHOW U peOepHOU
CBSI3HOCTH, UX CBOMCTBA.

7. Touku couneHeHus, MOCTHI U OJ0ku Tpada. Teopema o xapakTepu3alnuy BEPUIMTHHO
JBYCBSI3HBIX TpadoB. B3anmHoe pacnonoxenue AByx 010koB B rpade. ['pad 610xoB u
TOUYEK COUJICHEHHsI, TEOPEMa O €r0 CTPOCHHH.

8. O6xoxpl rpadoB. ['aMHIBTOHOBHI MUKIBI W Ienu. [Ipocreiinue HEOOXOAMMBIC
yCIIOBUSI TaMUJIbTOHOBOCTHU Tpada. Jloctarounsie ycioBus: Teopembl Ope u Jupaka.
3amaya KOMMUBOSKEPA.

9. Ditnepossl IUKIBI U Lienu. Kputepuit sitnepopoctu rpada. Anroputm driepu.

10. Cetn M TOTOKM B CeTAX. 3ajJadya O MaKCUMAJIbBHOM IOTOKe. Pa3pessl,
OCTaTOYHBIE CETH U JIOMOJHSIOIIUE IYTH. Teopema ®opna-dankepcona o
MaKCHUMaJIbHOM MMOTOKE 1 MUHUMAaIbHOM pa3pese.

11. HaGopel Henepecekarolmuxcsi Lenei, COSAUHSIOMMX JBa IMOJAMHOXKECTBA
BepminH rpada (oprpada). Bepmmnnas u pebGepnas TeopeMbl Menrepa
(OpHEeHTHUPOBAHHBII U HEOPUEHTUPOBAHHBIN BAPUAHTHI).

12. Kputepun BepimnHoii u pedepHoit k-cBsa3HocTu rpadoB (TeopeMbl YUTHH).
13. HezaBucumble MHOXecTBa BepmiiH u  pebep rpada, mapocodyeTaHusl.
Bepmmnanbie u peGepHble MOKPHITUS, JOMUHUPYIOIIME MHOXECTBA, r-(QakTophel U T-
¢dakropuzanuu. Yucna He3aBUCUMOCTH U MTOKPBITHUS, UX CBoMcTBa. Teopema ["annan.

14. [TapocoyeTanusi U dYepeAylOIUEcs IEMH. XapaKTepusamus HaunOOIBIINX
napocouyeTaHui rpada B TEpMUHAX YEPEAYIOUTUXCS JOTIOTHSIOIINX IISTICH.
15. [TapocoueTanusi, MOKpHIBAIOIIUE OO MABYAOJbHOTO Tpada. CBa3p C

CUCTEMaMHU pa3IUuYHbIX mpeacTtaButeneil. Teopembl Xosma, ux ciaeactBus (1-
(baKTOpU3yeMOCTh PETYJISIPHOTO JIBYJOJIbHOTO rpada, KPUTEPUMl CyIEeCTBOBAHUS
NapoCcoYeTaHus 3aJJaHHON MOIIHOCTH B IBYJIOJIbBHOM rpade).



16. Teopemsl Kenura o uucne pedepHoil HE3aBUCUMOCTH ABY10JIBHOTO Tpada u o
(0,1)-matpunax.  CBsA3p MEXIy 3aadaMd O HauOOJbLIEM MApPOCOYETAHUH, O
HaUMEHbBILIEM BEPIIMHHOM IMOKPBITUU ABY0JIBHOTO rpada U 0 MAKCUMaJIbHOM IOTOKE.
17. Kputepuii Tarra cymectBoBanus 1-¢pakropa B Ipou3BOILHOM Ipade.

18. Teopemnl Ilerepcena o pa3buenun Kyomdeckoro rpada Ha 1-akrtop u 2-
(dakTop u 0 2-PaKTOPU3yEMOCTH PETYIISAPHBIX IPpadOB YETHOMN CTEIIEHHU.

19. Packpacku BepmmH rpadoB, k-packpammBaemble, k-xpomaruueckue u
KpuTHueckue rpadpl. XpomMaTHueckoe uucia rpada, ero mpocTeillline BepxHUE U
HIKHUE OlleHKU. Packpacka k-Beipoxaennabsix rpadoB. Teopema bpykca.

20. Packpacku pebep rpadoB u mynbrurpadoB. [loHsSTHE XpOMATHYECKOTO
UHJIEKCA. Teopembl Busmara wu IlIPHHOHA, HEyJIy4IIA€MOCTH HMX OLEHOK.
XpoMaTudeckuii UHAEKC ABYI0JILHOTO rpada.

21. [Ipennucannble packpacku BepmMH U pedep rpadoB. CBsI3p MEXITy
OOBIYHBIMM U HpEANUMCaHHbIMU  packpackamu.  OLeHKa  IpearuCcaHHOTro
XpOMaTUYECKOTO YHCJIAa 4Yepe3 4YHUCIO BBIPOXKIAEHHOCTH rpada. [IpeanucanHsblii
XpOMaTUYECKUi HMHAEKC JByHOJbHOro rpada. I'mmoresa o mpeanucaHHOM
XpOMaTHUYECKOM HHJIEKCE.

22. [lnockue u mnnanapuele Tpadsl. I'paHu 1uiockoro rpada, paHr rpaHud B
cBsi3HOM rpade. ['padbl BEITYKIBIX MHOTOTPAHHUKOB.
23. dopmyna Ditnepa u ee cneacTBus. BepxHue oneHKr yrcia pedep rmiaHapHbIX

rpadoB. MaxkcumanbHble  MUIaHapHble  rpadpl, IUIOCKWE  TPUAHTYISLUU |
YETHIPEAHTYJISLUU.
24. Kpurepnii mitanapuoctu [outpsruna-Kypatosckoro.



KomoOunaropusle 3axaum Ha rpadax Kaau
ABTOp: K.T.H., 101l. Koncrantunona E.B.

Llensmu ocBoenust aucuuruinHabl «KomOuHatopuele 3amaun Ha rpadax Komm»
SIBIISIFOTCSL:

1) 3HaKOMCTBO ciymIaTrene ¢ OCHOBHBIMH TEOPETUYECKUMHU U aITOPUTMUYECKHMU
METOJIaMH U MOAXO0/IaMU MIPU PeIIeHnH KOMOMHATOPHBIX 3a1au Ha Tpadax Komu;

2) BeIpaOOTKAa HABBIKOB aHajdM3a MPHUKIAIHBIX 3a/1ad, BO3HUKAIOIIUX B CMEKHBIX
oOnacTsax 3HaHWH (B MEpPBYIO Odepeab, B KOMIBIOTEPHBIX HayKax, MOJEKYJISIPHOM
Oouonornu U OMOMH(POPMATHKE), a TAKKE€ HABBIKOB WX (DOPMYIHpPOBAHUS HA SI3bIKE
rpados Kamu;

3) BeIpabOTKa yMEHHMsI MCCIEI0BaTh MOCTaBIEHHBIC 3a/a4uu, 3()(HEKTUBHO HCIONb3YS
nojiyueHHble 3HaHus Teopun TpadoB Komu, a Takke BbpaboTKa yMEHHS
dopMynHpoBaTh pe3yabTaThl UCCIEAO-BaHUN B BUIEC KOHKPETHBIX PEKOMEHIAINN B
TEpPMUHAX, UCIIOJIb3YEMBIX B IPEIMETHOM 00IacTH.

JIJis TOCTIKEHUS ATHX LIeJIel B paMKaxX Kypca MPOBOJUTCS 3HAKOMCTBO CTYJIEHTOB Kak
C KJIACCMYECKH-MH 3a7adaMu Teopuu TpadoB Konmu (raMHIBTOHOBOCTBH, OINpEAeiicHUE
auameTpa, Kiaccuukanus, u3oMopdu3M, MEPEUUCIICHHE), TaK W C MPHUKIATHBIMHA
3amayaMu  (COpTUpOBKa peBepcaaMu, 3G(HEKTUBHOE BOCCTAHOBIICHHUE BEPIITUH).
OcBOMB  OUCIUIUIMHY, OOyYaronmIuiics TPHOOpPETaeT HABBIKM TOCTPOCHUS W
MCCJICIOBAHMSI MAaTEMAaTHUYECKUX MOJIENICH TP PEIICHUH MEXIUCITUTIMHAPHBIX 3a/1a4,
a TaKKe TEOPETUIECCKUE U TIPAKTUIECKUE 3HaHUsI B 00acTu Teopun rpados Komu.

ConeprkaHue Kypca:

1. Uctopuueckoe BBeneHue. OcHoBbl Teopuu rpados Ksmu. ['pynmber u rpadsr:

MOHSTHS, ONIPEEIICHHUS], IPUMEPBI.

2. OcHoBnble cBoiicTBa rpadoB Kamu. I'pader Xommunra, /Jxoncona, Kuecepa.
["amunsToHOBOCTH IpadoB Kamm. ['unotessl JloBaca u babawu.
4. Onpenenenue pguamerpa rpadoB Komu (abGeneBbl, HeaOeneBbl TPYIIIIHI).
OTKpBITBIE TPOOIEMBI.
CopTtupoBKa peBepcanamu — MpUKIIagHas 3a1aya.
D¢ dexTrBHOE BOCCTAHOBIIEHUE BEPIINH B rpade: 3a1aya TEOPUU KOIUPOBAHUSI.
7. I'padbr Konu u cetu. Knaccuueckue 3agaun Ha rpadax Konu u cersix.

W

SN



Teopusi cTAaTUCTUYECCKUX PelICHU A
ABTOpP6 A.T.H., noul. bepukos B.b.

Kypc «Teopusi cTaTUCTUUECKUX PELICHUI SIBISETCSI OPUTMHAIBHBIM B JAaHHOW 00JIACTH
3HaHUW (TeopeTudeckass KUOEpHETUKA, MCKYCCTBEHHBIM MHTEIUIEKT). AKTYalbHOCTh
JAHHOW AMCLMIIIIMHBI ONPEAEIIAETCS TEM, YTO Hay4yHas AESTEIbHOCTh JJF000r0 MaTeMaTHKa
B €CTECTBEHHOHAYYHBIX O0JAacTAX CBsi3aHa ¢ 00pabOTKOM 3KCIEpUMEHTAIbHBIX JaHHBIX
(HabmroieHNii) U IPUHSATHEM Ha OCHOBE PE3YJIbTaTOB aHAIM3a ONTHUMAJIbHBIX PEIIeHU. A
JUIS 3TOTO HEOOXOIUMO 3HaHHE (PyHAAMEHTAJbHBIX TEOPETUYECKUX U MPAKTHUECKUX
OCHOB YKa3aHHOW TWCUWILINHBI.

B pesynpraTe wu3yueHus Kypca y CTYAEHTOB MEXaHHKO-MaTEMaTHYECKOrO
¢dakynpreTa JOKHO CPOPMHUPOBATHCS MPEACTABIECHUE OO0 OCHOBHBIX MOHSATHUSX TEOPHH
CTaTUCTUYECKUX perieHnil. CTyJeHThl NO3HAKOMSTCS ¢ COBPEMEHHBIMUA KOMITBIOTEPHBIMU
METOJaMH  aHaju3a CTATUCTUYECKUX JAHHBIX, pEAJM30BaHHBIMM B  Pa3IMYHbIX
cratucTryeckux nakerax. Kypc gact ocHOBHbIE NMPAKTUYECKUE HABBIKM PEILEHUS 3a/ad,
BCTPEUAIOLIUXCA B Pa3jIMYHbIX O0JIACTAX NPUKIATHBIX HCCIEI0BAaHUM, CBS3aHHBIX C
aHaJIN30M JIaHHBIX.

ConepxaHue Kypcea:

1. Benenne. OCHOBHbIE MOHATHA. 3aJa4d aHaIW3a JaHHBIX. 3aja4ya pacro3HaBaHUS
00pazos.

2. JluckpumuHanTHas (pemaromiasi) QyHKuus. PHCK, BepOATHOCTh  OLIMOKH.

OntumaneHas (OaliecoBckas) perraromas QyHKIUs.

OrneHnBaHue pacnpeeeHuid o BEIOOPKE.

4. Pemaromass QyHKUMS MPU MHOTOMEPHBIX HOPMAIbHBIX PACHpPEENCHUAX (paBHbIC
MaTpHIlel KoBapuanwmii). Cirydaii 1ByX 00pa3os.

5. Pemaromass  ¢GyHKUMS Tpd  MHOTOMEPHBIX  HOPMAJbHBIX  paclpeereHUsIX
(mpou3BOJIbHBIE MaTpulibl KoBapuanuil). Ciyyail 1Byx oOpa3oB.

6. Iloctpoenue pemaromux ¢GyHKUMA B MPOCTPAHCTBE OMHAPHBIX, HOMHMHAJIBHBIX
nepeMeHHbIX. HauBHBIM OaiiecoBCkuil KiiaccupukaTop.

7. Paznoxenue B psax baxanypa.

8. BoccraHoBienue cmecu pacrpenencHuid. EM-aaroputM U ero MoJauQuKaiuu.
CMech HOpMaNbHBIX PACIIPENECICHHN.

9. HemapameTrpuyeckuii  mMoAXoA K  TOCTPOEHUIO  peIIAlONIMX  (YHKIHIA.
HenapameTrpuueckas OieHKa MHOTOMEPHBIX INIOTHOCTEMN.

10.0Oxkno Ilapzena. Meton Onmxaiiux cocenei.

11.0uenuBanue kadectBa pemarommx (yHkiuud. Cronp3smmii sk3ameH. [Ipobrema
nepeodyuenus. Ouenku Bannuka-UepBoHneHkuca.

12.0ueHuBanue KayecTBa peIIAONMX (QYHKIMA C HCIONb30BAHUEM MOJENU
HOPMAaJIbHOTO PacIpeAeIeHUsI.

13.baiiecoBckuii TOAXO/ K OIEHUBAHUIO Ka4eCTBA PeIIAONuX (QYHKIUNA (IUCKPETHBIN
ciyuan).

14.Ananu3 onepatuBHbIX ROC-KpUBBIX.

15.Knaccudukanuss ¢ MOMOIIbIO JUHEWHBIX (PYHKIWNA. JIMHEWHBIM JAUCKPUMHHAHT
Qdwurinepa.

16.MeTtoz ONOpHBIX BEKTOPOB.
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17.0cHOBBI HEHPOCETEBOTO MO/IX0/1a B PACIIO3HABAHUU 00Pa30B.

18.MeToapl pacro3HaBaHus 00pa30B, OCHOBAHHBIE HA HAXOXAECHHUU JIOTMYECKUX
3aKOHOMEpHOCTeN. Kpurepnn 3aKOHOMEPHOCTEN.

19.Anroputmbr «Kopa», «Temmy», «Kopamny mnoucka 3akOHOMEpHOCTEH B TabiuIax
JAHHbIX.

20.AnropuTMBI pacrio3HaBaHUs, OCHOBAHHbBIE HA BHIYMCIIEHUU OLIEHOK.

21.Knacc nornueckux pemaromux GyHkiuii (JIPO) or pa3HOTUNHBIX TEPEMEHHBIX.

22.]JlepeBbs pemienuil. Kpurepruu kauecTBa 1epeBbEB pELIEHUM.

23.Metozasl noctpoeHus aepeBbeB pemieHuil. Anroputmsl [D3, C4.5. PexyunpoBanue
nepeBbeB  pemeHuid. Anroput™ CART. PekypcuUBHBII anropuT™M IOCTPOEHUS
JepeBa.

24.TlocTpoeHre KOJJIEKTUBHOTO PEIIAIONMIEro MpaBuia. AJNTOPUTMBI  OyCTHHTA
JIEPEBBEB PELICHUMN.

25.Cny4aifHbIl JeC pEeUIeHUH, €ro XapaKTepUCTUKH.

26.bailecoBckasi MOJielb pacloO3HABaHMUs MO KOHEYHOMY MHOYKECTBY COOBITMM U ee
IPUMEHEHHUE /JIs OLIEHUBAHUS KaUeCTBA JIEPEBHEB PELLICHUIA.

27.3apaua perpeccMoHHOTO aHanu3a. OCHOBHBIE Mozenu perpeccur. OleHHBaHHUE
apaMeTpoOB PErPECCUOHHON MOJEIH.

28.IIpo6nembl MYJIBTUKOJJIMHEAPHOCTH, reTepOCKeIaCTUYHOCTH u
aBTOKOPPEIMPOBAHHOCTU B PETPECCUOHHOM aHAIIU3E.

29.Iloctpoenue epeBbeB perpeccur. KouiekTuB 1epeBbEB PErPECCU.

30.0OcHOBHBIE MOJENIM aHAJIU3a BPEMEHHBIX PsIOB. MeToAbl aHaau3a MHOTOMEPHBIX
Pa3HOTUIIHBIX BPEMEHHBIX pPSAJOB C MCHOJb30BAaHUEM JIOTMYECKUX pEelIaroInX
byHKIHiA.

31.KnacrepHnpiii aHanu3. OCHOBHbIE ANTOPUTMBI KJIACTEPHOIO aHANIM3a: K-CPEIHHX,
UEpapXUYECKUE aITOPUTMBI, AITOPUTM KPATYaUIIEro HE3AMKHYTOTO ITyTH.

32.Kputepuun KayecTBa KJIACTEPHOIO aHaJIU3a.

33.TakCOHOMUYECKHUE PELIAIOIINE AEPEBbS B KIIACTEPHOM aHAIIU3E.

34.KoJIIEeKTUBHBIN MTOAX0[ B KJIACTEPHOM aHAJIU3E.



