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b1.0.01 ®uaocodusn
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

VYK-1. CnocobeH ocymecTBiIATh MOUCK, KPUTUUECKUIM aHAIU3 U CHUHTE3 MH(pOpMaluy,
MIPUMEHSTh CUCTEMHBIN MOAXO0]] AJIsl PELEHUs TIOCTaBICHHbBIX 3a/1a4

YK-5. CriocobeH BoCIprUHUMATh MEXKYJIBTYPHOE pa3HOOOpa3ne 00IIecTBa B COIUATBHO-
HUCTOPUYECKOM, ITUUYECKOM U PHIIOCO(PCKOM KOHTEKCTax
ConepxaHue THCUMILTUHBI

[Ipeamer dunocodun, mpupona dumocodckoro 3Hanus. Dunocodhckoe MUPOBO33PEHHE.
3aBUCUMOCTh ~MHPOOILIYUIEHUS] W MHUPONOHHMMAaHUSl YeJIoBeKa OT BO3HUKHOBEHUS W
KpUCTAJNIM3alMK  BEJIUKUX Quiocodpekux wuned. dunocopus kak oOm@as METoH0I0THs.
®dumnocodekas kapTuHa Mupa. Mecto u posib ¢uiocopuu B Kynbrype. OCHOBHbIE (DPYHKIUU
¢unocoduu. Cranosnenue unocopun. OCHOBHBIC HANIPABICHUS, KOJbI (PHIIOCODUN U STAITbI
ee ucrtopuueckoro pazButus. CTpykrypa Gpuinocopckoro 3HaHUS.

HpeBHerpeueckast pusocodpuss U €e OCHOBHBIC HIKOJBI. AHTPOIOJOTU3M M ATHYECKUIN
paronanu3M Cokpata. O0beKTHUBHBIN neanusm [1naToHna u ero yuenue o rocyaapcTse.

®dunocodekas cuctema Apucrorens. Pumocodust MOXU ITUHU3MA « CTOMKUA, KHHUKH,
SNUKYPEULBI.

Penurnosueiil xapakrep ¢unocopcekoit mpiciu CpenneBekoBbs. [larpuctuka (ABryctux
bnaxennsiit), Cxonactuka (GomMa AKBUHCKHI): UX OCHOBHBIE TPOOJIEMBI.

Owminocodust BozpoxkaeHus: TymaHu3M, HOBOE €CTECTBO3HaHUE, HaTypduiocodus,
YTOIHU3M.

Hayuynas pesomouus XVII Beka, QopmupoBaHHEe MeEXaHUKO-MaTEpUATUCTUUECKOM
KapTUHBI MUpa. DMIIMPU3M, CEHCYAJIU3M U PallUOHATIN3M.

Oumnocodust Ilpocsemenus: Wnen couwmanbHOro mporpecca, Jleusm, Marepuanusm u
aTeu3M. KpUTHKa IPOBUICHIMAIU3MA, aHTHKIepukanu3M (Bomnbrep). Teopun oOuiecTBEHHOrO
JI0TOBOpA.

Crnemnduka Hemenkoi kinaccuueckon prtocodum.

OcHoBHble HanpasieHus: ¢unocopun XIX -XX BB.: mMapkcusMm, uppanuoHaiusm (A.
[Homnenraysp, ®. Huire), HEOMO3UTUBU3M U TIOCTIIO3UTUBU3M, SK3UCTCHIIMAIIA3M.

Pycckas punocodus XIX — nayana XX Bexos: I1. f. Uaanaes, penuruosnas ¢punocodus
(®. M. Hoctoesckuit, B. C. Conosbes, JI. H. Toncroit). ®unocodust CepedbpsiHoro Bexa.

VYuenue o 6brTun. KoHnenmu ObITHs B UCTOPUH (PUIOCOPCKON MBICIIN: MOHUCTUYECKHE
U TUTIOPAJIMCTHYECKHUE KOHLENIUU ObITHs. POpMBI OBITHSI, MUP KaK COBOKYITHOCTh U PEAIbHOCTD.
Camoopranusanus O0bITus. JlyXOBHBIN ypOBEHb ObITUS: CYOBEKTUBHO- MHANBHUIYaTU3UPOBAHHOE
JyXOBHOE€ U O0BEKTUBHO-KOJUIEKTUBHOE JYXOBHOE OBbITHE.

[TonaTHsS MaTEpHAIIBHOTO M UACATBHOTO. Pa3BUTHE OHATUN «CyOCTAaHIIUS U «MATEPHUSD»
B ucrtopuu ¢unocopckoil Mpicinu» J[BrkeHue U paszputue, auanektuka. Knaccudpukanus opm
IBMKEHUSI M HX B3aUMOCBS3b. JleTepMuUHU3M U HHAETEPMHUHH3M. JluHamuueckue u
CTaTUCTUYECKHUE 3aKOHOMEPHOCTH. [TpocTtpancTso, BpEMSL. dunocodckue u
€CTECTBEHHOHAy4YHbI€ KOHLIEIIIIUU POCTPAHCTBA U BPEMEHHU.

Hayunsle, punocodckre u penuruo3uple KapTUHBI MUPA.

[IpoucxoxxaeHune U CyIHOCTh CO3HAHUS C TOYKU 3PEHMS Pa3HBIX QUIOCOPCKUX CHUCTEM.
[Tonsitne uneansHoro. CoBpeMeHHbIE MPECTABICHUS O COBHAHUN U TICUXUYECKOU JIeATEIbHOCTH
yenoBeka. Co3HaHue, mnojaco3HaHue. KoHLENus KOJUIEKTUBHOIO OECCO3HATENBbHOTO H
apxerunoB K. FOura. Camoco3HaHue U JUYHOCTb. Jl€HCTBUTENBHOCTD, MBILIJIEHHE U JIOTHKA.
WNHTeHMOHaNbHOCTh U pediiekCuBHOCTL co3HaHus. Co3HaHue U s3bIK. O0IecTBEHHAas IpUpoa
co3Hanus. [IpoOiema KOMMyHHUKAIUK.

Coznanue u no3Hanue. Co3HaHUE, CAMOCO3HAHHE U JINYHOCTb.

[lo3nanue kak mpeamer ¢uiocodckoro ananuza. IlosHaHue, TBOpUECTBO, MpPAKTHKA.
Bepa u 3nanue. [lonnmanue u o0bsicHEHUE.

PannonanbHoe U uppalnMoHaIbHOE B IO3HaBaTElIbHOW JAedrenbHOcTU. I[Ipobiema
WHTYHIIHH.



[Ipo6mema uctunbl. MctuHa kak mporecc. JlnanekTuka aOCOJIOTHOM W OTHOCUTEIHHOU
uctuHbl. VictiHa 1 3a0myxaeans. JlelicTBUTENFHOCTD, MBIIIUICHHUE, JIOTHKA U S3BIK.

Hayunoe nosnanne. Hayunoe u BHeHayuHOe 3HaHue. Kpurepun Hayunoctu. Maeansr n
HOpPMBI HaydHOTO mo3HaHHsA. CTPYyKTypa HAy4yHOTO TO3HAaHUS, €ro MeToabl U ¢Gopmbl. Poct
HAyYHOTO 3HaHMs. HaydHbIe peBOJIONMH U CMEHBI TUTIOB PallMOHATIBHOCTH. Hayka u TexHuKa.

Yenosek, o0miecTBo, KyapTypa. Yenosek u npupoaa. [lonstue npupoasl. EcrecTBenHas
M UCKYCCTBEHHass cpeaa oOutaHus dYenoBeka. (OCOOCHHOCTH OHOJOTHYECKOTO YPOBHS
opranu3anuu Marepud. ['eHetnka u HBomtonusa. CaMoopraHu3aisi B JKMBOM W HEXKHBOM
npupoje. OTHOMICHHUs 00IIECTBa U IPUPOIBI: HCTOPUIECKUE THITHI IEHHOCTHOTO OTHOIICHUS K

npupone. Ilpupoma um HayuHO-TexHHUECKHMi Tmporpecc. buochepa u HOOchepa.
Konnenmus «9konornueckoro nmmneparua» H. H. Mouceesa.

Ob6mectB0 ®w  ero  CTpykrypa. Harypamuctudeckue, UIACUIMCTHUYECKHE U
MaTepUATUCTUUECKUE TEOPUU 0011eCTBEHHOTO ObITHS. OOIIECTBEHHO-UCTOPHYECKas MPAKTUKA U
NESTENHHOCTh KaK CTeupUIECKUil Crioco0 cymecTBoBaHUs o0miecTBa. ['paxknanckoe o01ecTBo
u rocynapctBo. KoHuennuu BO3HMKHOBEHMsSI IOCYAapCTBa, €ro CYIIHOCTH M pOJIM B KU3HU
oOuiecTBa.

dopmanMoHHas ¥ IMBUIM3AIMOHHAS KOHIICTIIIUH, OOIIECTBEHHOTO Pa3BUTHSL.

Yenosek B cucTeMe COLMAIbHBIX CBsI3el. Uen0BeK U NCTOPUYECKUI IIPOLECC; TUYHOCTD U
Macchl, cB0001a U HEOOXOUMOCTb.

OO01ecTBEHHOE, KOJUIEKTUBHOE M HMHAMBUIYyaldbHOE co3HaHHE. CTPYKTypHbIE YPOBHHU
OOLIECTBEHHOI'O CO3HAHUSA: OOBIIEHHOE U TEOPETUYECKOE CO3HAHKE, OOIIECTBEHHAs IICUXOJIOTUs
1 oO11ecTBeHHAs UJCOJIOTUSI.

bynymee uyenoBeuectBa. I'noGasnbHble MpoOieMbl COBPEMEHHOCTH. Biaumopeiictue
IUBWIM3AIMN U CIIEHAPUHU OYAYIIEro.

Bo3nukHoBenne u pa3ButHe Quiocodckoil aHTpomnojoruu. CMbICH YeIOBEYECKOTO
obiTuss. CBOOOIa M OTBETCTBEHHOCTH. UeioBeK Ha rpaHulle Mexay noopom u 3mom. Hacunme u
HeHacwiue. [IpencraBienrs o cOBEpLUIEHHOM YEJI0OBEKE B pa3iMyHbIX KylabTypax. [IpupoaHoe u
COLIMAJIHOE B CTPYKTYpE JIUUYHOCTH.

IIpenogaBaresb: kanauaat Gurocopckux HayK, goueHT MypaBseBa M.E.

b1.0.02 Uctopus (ucropusi Poccun, Bceodmasi HCTOPUs)
IInanupyemble pe3yJibTaThl 00yYeHHs MO JUCHUIIIIUNHE

VYK-5 CnocobHOCTh BOCHpPUHUMATh MEXKYJIbTYpHOE MHOroooOpasue oOmiecTsa B
COLIMAJIBHO-UCTOPUYECKOM, STHUUECKOM U PHIOCO(YCKOM KOHTEKCTaX.
CoaepxxaHue TUCUUILTHHBI

Hcropuueckoe 3HaHnE U UCTOpUYECKUi OonbIT. McTtopus Poccun — HeoTheMeMas 4acTh
BceMUpHOM uctopuu. Ilepuonnzanus ncropuu. AHTPOIIOTEHES.

[uBunuzauuu JpeBHero BocToka M aHTUYHOCTHU: CpaBHUTEIbHAS XapAKTEPUCTHKA.

CpenneBexkoBbe. PanHee cpenHeBekoBbe U (popmupoBaHuE arpapHoro ((heoaasbHOro)
oOuiectBa. OCHOBHBIE Y€pPTHl U OCOOEHHOCTH SKOHOMHYECKOIO U COLMAJIbHO-KYJIBTYPHOTO
pa3zButus Ha 3amnane, B Busantuu, B apabckom mupe u B Kueckoit Pycu. Xpuctunanusanus
Pycu. DBotoliys BOCTOYHOCIABAHCKOM rocyqapcTBeHHOCTH B X1 B.

3amannas EBpoma m Pych B mepuosa pa3BUTOTO cpeaHEBEKOBbs. OCHOBHBIE YEpThI
¢eonanpHoro  obmecrBa. CouuanbHO-?KOHOMHUYECKHE  OCOOEHHOCTH, PpEIUTrMO3HOE U
KyJlIbTypHOE pazHooOpaszue 3anaaHoit Esporsl u Pycu B mepuos dheoganbpHOM pa3apoOIeHHOCTH.
[Ipo6membr B3aumooTHOomieHnii Pycu ¢ Oppoit m kpectroHocuamu. I[loGeast Asekcanapa
HeBckoro u ux 3HaueHue Ajs COXpaHEHUsl PYCCKON MAEHTUYHOCTH.

dopmupoBaHue HalMOHAIbHBIX rocyaapctB B EBpome u B Poccum, ux ¢opwmsl,
OCOOEHHOCTH Tpollecca LEHTpalu3aluu B eBpomneickux crpaHax u B Poccun. Ilapenue
BuzanTtun. OxoHomuueckas U colalibHas cTpykrypa oduiectB B EBpornie u B Poccuu. Benukue
reorpajguueckue  OTKpbITUS U pedopmauus. Pepopmsr B Poccum u  BausHHE



BHEIIHETIONUTHYECKOTO (hakTOopa. OCHOBHBIC HANMPABICHUS PA3BUTHSL €BPOMEHCKON M PYCCKOM
KYJIbTYPBI.

HoBoe Bpems ero stamel. bypxya3znoe oOmiectBo. AdcomotusM B 3ananHoit EBpone u
nepBbie OypkyasHble peBostonuu. CmyrHoe Bpemst Hauana XVII B. «HoBbIil» BEK B UCTOpUH
Poccum u ero ocHOBHBIE COOBITHSI M XapakTepUCTUKU. ['ocynapcTBO LEpKOBB. 3apoKIeHHE
peann3Ma B HCKyCCTBE.

EBponeiickoe IlpocBenieHue: TIIaBHbIE IIPEACTABUTENH, OCHOBHbIE wuuen. Iletp I,
mpoOJIeMbl U COOBITHSI «MOJEPHH3AIMU» TpaAuIMoHHOro obOmectBa B Poccuu. EBpomerickas
KynbTypa B Poccun.

[lepexon k wHAycTpHaibHOMY oOmectBy B EBpome. Amepukanckas u Benuxas
@paHiy3ckas pEBOJIOLMM, WX BIMSHUE Ha MUPOBBIE HCTOpHYECKHE mpoueccbl. Hosble
IIPOLIECCHI B COLMAIbHO-OKOHOMUYECKON CTpykType Poccuu. Iloznnms Poccum n eBponenckux
cTpad B oTHOweHUH [lompnim, @paHuuy U B BOCTOYHOM BOIIpoce. EBpONENCKHIl KIIACCUIIU3M B
Poccun.

EBpona m Poccus B HamoneoHOBCKMX BoWHax. Pemenuss BeHckoro xoHrpecca.
CraHoBieHHE WHAYCTpUANbHOW HuBWIM3alMu Ha 3anaze. OOpa3oBaHuE HAlMOHAJIBHBIX
rocynapcts B Jlatunckoit Amepuke. Kpusuc (eonanbHO-KpernoCTHUUECKOH CUCTEMBbI U Hadajio
IIPOMBIIITIEHHOTO nepeBopoTta B Poccuu. Pedopmel u nonuruyeckas 60oprda 1no Bonpocy Bbidopa
nmyTd pa3BuTvsa. Hagano «3070TOro» BeKa PYCCKOM KyNIbTYpbl, pyCCKas M €BpOIEHCKas
auTeparypa.

Crpansl EBponsl 1 CHIA Bo BTOpoi nosioBune XIX Beka. Peopmbr Moaiinzu B SnoHumu.
HoBele TeHeHIMY B pa3BUTUN MUPOBOM KaUTAIMCTUUECKON cUCTeMbI. Peopmbl

koHTppedopmbl B Poccum u 3aumcTBOBaHHME 3amagHoro omnbita.  ConuanbHO-
SKOHOMHYECKAsl MOJepHU3anusl cTrpaHel. MupoBas KynapTypa XIX Beka: pealinsM M HCTOKH
MOJIEPHA.

Benyme crpansl 3amaga u Poccus HakanyHe IlepBoit MupoBoil BoIHBI: oOiiee u
ocobenHoe. IlepBas poccuiickas peBoJitoLUs U €€ pe3ysbTaThl. CTOIBIMUHCKHUE PEHOPMBI.

[lepBass MupoBas BOWHA: MNPHUYMHBI, XapakTep, BoeHHble AeicTBus 1914-1916 rr.
Kpymenne camonepxkasus B Poccun. PeBosmrorms 1917 r. m e€ MekIyHapoJAHOE 3HA4YECHHE.
CozntaHue HOBOM MOJIMTHYECKOM cucTeMbl B Poccuu, ee oTiinyue ot 3amnajHoi MOJIEIN pa3BUTHSL

ConmanbHbie peBosoniu B EBpone M rpaxknaHckas BoitHa B Poccu, ee mpuuuHBI,
Macmtab u ocobeHHoctu. Bepcanbcko-Bamunrronckas cucrema. Ctabunm3anus KanuTaaiu3ma
n 3 B CoBerckoit Poccum. Wpess mocTtpoeHus comuanu3Ma B «OIHOM, OTIEIBHO B3SATOM
ctpane». O6pazoBanue CCCP, ero BHEIIHEIOJIUTHUECKOE TTOJI0KECHUE.

MupoBoii sxoHomMudeckuii kpusuc 1929-1933 rr. u ero nocneacreus B Espone u CILA u
«cranuHckas monaepHuzanus» B CCCP. Tortanurapusie pexxumsl. Maeonornueckoe BIUsSHUE Ha
pazButue uckycctBa. Kpax Bepcanbcko-BammMHITOHCKOW — CHCTEMBI  MEXAYHApOIHBIX
OTHOILIEHHUH.

OcHoBHble 3Tanbl Bropoit MupoBoit u Benukoit OteuecTBeHHOU BOHHBL Peraromas
pOJIb  COBETCKO-repMaHckoro (¢poHTa B pasrpoMe rumiepusMa. MoOWIM3alMOHHbIE
MEPOTIPUATHUS U TEPOU3M COBETCKUX Jitojiel. COTpyAHUYECTBO BEJIMKUX JiepkaB. Mtoru Bropoit
MupoBoi U Benukoit OTeuecTBEHHOM BOMH.

N3menenne nomutuyeckoil kaptel mMupa u poau CCCP B MexIyHapOJIHOH HOJIUTHKE.
Boccranosnenue xoszsiictea B CCCP u Espome. IlocneBoenssiii Totanurapusm B CCCP.
«Orrenenby» H.C. Xpymea. CoBeTckast KyJbTypa 1 KOMMYHUCTHYECKASI UIC0JIOTHA. XOJIO HAS
BOWHA.

OxoHomuueckoe u reonosmtrdeckoe auaepctBo CIIA B mocneBoenHom mupe. HTP u ee
COLIMaNIbHO-9KOHOMMYecKue rmocnencTsus. «l'ocynmapctBo OmarococtostHus». [lnropamusm
XYyJI0’KECTBEHHOM KyJIBTYpBl. MaccoBas KyJIbTypa.

PazBuroii cormmanmmam B CCCP. bunonsipasiii Mup. Kpusuc Biactu Bo3BpaT K XOJIOJIHON
BorHe. llenu, OCHOBHBIE JTambl M pPe3yiabTaTbl NEpecTpodku. Pacman conuanucTudecKoi
CUCTEMBI.



Cranosinenue coBpemenHoil Poccuun. Koncturynus 1993 r.

CouuanbHble U3MEHEHUS B poccuiickoM ob1iecTBe. OCHOBHbIE HapaBJIE€HUS! BHYTPEHHEH
MOJMTUKA W TPOOJEeMBbl TpakJIaHCKOTO OOIIecTBa, IPABOBOTO TOCYIapCTBa, OOpPHOBI C
koppynuuei. Ctpemnenue Poccu K COTpYIHMYECTBY M IMAapTHEPCTBY C MEXKIYHApOIHBIMU
opranusanusamu. [Imopanucruaeckas KyJlIbTypa COBPEMEHHOCTH.

IIpenogaBaresn: 1.1u.H., mpodeccop H.W. I'opckas

b51.0.03 OcHOBBI NPOEKTHOI0 MEHEKMEHTA
IInanupyemMble pe3yJbTaThbl 00yYeHHs N0 JUCHUIIIIUHE

VYK-2 crnocoOGHOCTh ONpeAenaTh Kpyr 3a7ad B paMKax MOCTaBICHHOW IEIM M BHIOMPATH
ONTUMAJIbHBIE CHOCOOBI WX PEUICHHS, UCXOMS U3 JEHCTBYIOIIUX TPABOBBIX HOPM, UMEIOIINXCS
PECYPCOB U OTrpaHUYECHHUI.

YK-3 ¢crmocoOHOCTh OCYIIECTBIISITh COIMAIBLHOE B3aMMOICHCTBUE U PEaTU30BhIBATH CBOIO
POJIb B KOMaHJIE.

VYK-6 cnocoOHOCTh YIpaBisTh CBOUM BpPEMEHEM, BBICTpaUBaTb M PEaIU30BBIBATDH
TPAEKTOPHUIO CAMOPA3BUTHSI HA OCHOBE MIPUHIIUIIOB 00OPAa30BaHUs B TEUEHUE BCEH KUBHU.
ConepxaHue TUCUUILTHHBI

OcHoBHbIE MOHATHUSA U 1eNU cTaHaprta. OnpeneneHue MpoeKTa U CyLHOCTb YIIPaBJICHUS
IIPOEKTOM B3aUMOCBSI3b MEX[IYy YIpPaBJIE€HHUEM IPOEKTOM, IMporpaMmoi u mnoptdenem. Poib
MEHeKepa MPOeKTa.

O0630p KUZHEHHOTO LMKJIA [TPOEKTA U €r0 B3aUMOCBA3b C )KU3HEHHBIM IIUKIIOM ITPOIYKTA.
da3bl MpoeKTa U UX CBA3b APYT € APYroM u ¢ npoekrtom. OpranusanoHHas CTPYKTypa, KOTopas
MOJKET BIIUATH Ha MMPOEKT U HA CIIOCOO YIPaBICHUS M.

[IaTe Tpynm mnpoueccoB: HWHULMALMS, IJIAHUPOBAaHUE, HCIOJHEHHUE, MOHUTOPHHI U
KOHTPOJIb, M 3aBeplIeHHE. YTNpaBJIe€HUE MNPOEKTaMHU C YyKa3aHHBIMH TIpYIIaMU IMPOIECCOB
yIpaBiIe€HUsI TPOEKTaMHU.

[Ipouecchl u nelCTBUSA, UHTETPUPYIOIIME pa3HOOOpa3HbIE 3JIEMEHTHl YIPaBJICHUS
npoektoM. Pazpabotrka VYcraBa mpoekrta. Pa3paboTka TutaHa  ympaBiieHHS TPOEKTOM.
PykoBOACTBO M ympaBieHHE MCIOJIHEHHEM IpPOeKTa. MOHUTOPUHI U YIpaBiieHHuE padboTaMu
npoekTa. OcylecTBICeHHEe UHTErPUPOBAHHOIO YIIPABIECHUS N3MEHEHUAMU. 3aBepIICHHE IPOEKTa
win Qassl.

[Ipouecchl, cBsi3aHHBIE C O0ECIIEUEHUEM TOTO, YTOOBI IPOEKT CO/AEpKall Bce TpeOyeMble U
TOJMBKO TpeOyembie paboOTHl IS YCHENIHOTO BBINOJHEHUsSI mpoekTta. COop TpeboBaHUM.
Onpenenenne conepxkanusa. Cosganue WCP. IloarBepxknenue conaepxkanus. KoHTpouib
COJIepKaHusl.

[Ipouecchbl, KOTOpbIE MCMONB3YIOTCA ISl OOECHeUeHUsT CBOEBPEMEHHOI'O BBIMOJIHEHUS
npoekrta. Omnpenenenne omnepauuit. OnpenereHue MOCIEAOBATSIBHOCTH omeparuil. OreHka
pecypcoB omnepauuu. OLeHka UMTeNbHOCTH omnepauuu. Pa3pabotka pacnucanus. KoHTpois
pacrnucaHusl.

[Ipouecchl, cBA3aHHbBIE C IUIAHUPOBAHUEM, OLIEHKOM, pa3paboTKoil OroaKeTa U KOHTPOJIS
3aTpaT, NO3BOJIAIOLIME BHIIIOJHUTH IPOEKT B paMKaX YTBEp:KJIeHHOTo Orokera. OleHka 3aTpar.
Onpenenenue 6romxera. Kontposs 3arpar.

[Ipouecchl, cBsi3aHHBIE C IUIAHUPOBAaHUEM, MOHUTOPUMHIOM U KOHTPOJEM, H
o0OecriedeHUEM BBINIOJIHEHUS TpeOOBaHUI MO KadecTBY mpoekra. [lnaHupoBaHue kadecTBa.
OcymiectBienue odecriedenus kauectsa. OCyiecTBICHUE KOHTPOJIS KaueCTBa.

[Ipouecchl, cBsA3aHHBIE C IUIAHUPOBAHMEM, HAOOpPOM IE€pCOHajia, pa3BUTUEM H
yhpaBiieHueM KOMaHJoN mpoekra. Pa3paboTka miaHa ynpaBlieHUs YEJIOBEUECKHMMH PECypcamu.
Hab6op xomannapl npoexTa. PazButue koMaH bl IpoeKTa. YIpaBieHUE KOMaH/I0! MPOeKTa.

[Ipouecchl, cBA3aHHBIE C ONPENECICHHUEM, AHAIU30M M KOHTPOJEM PHCKOB IPOEKTA.
[InanupoBanue ymnpapieHus puckamu. Mnentudukanus puckoB. [IpoBeneHue kauecTBEHHOTO
aHain3a puckoB. IIpoBeneHue  KOJMYECTBEHHOrO aHaiu3a puckoB. I[lnanumpoBanue
pearupoBaHus HA pUCKU. MOHUTOPUHT U KOHTPOJIb PUCKOB.



[Iponecc wHuMIManMM @pPOEKTa B IporpaMmupoBaHuu. I[lmaHMpoBaHuMe mIpoeKTa B
nporpaMMupoBaHud. IIponeccsl opraHu3anuy HMCIOJHEHUS IMPOEKTOB B IIPOrPaMMHUPOBAHUU.
[Iponecc KOHTpoJIA mpoekra B IporpammupoBaHuu. [Ipomecc 3akpelTHs INpoekTa B
IIPOrpaMMHUPOBAHHUH.

IIpenonaBare/ib: KaHAUIAT S)KOHOMUYECKUX HayK, AoueHT O.B. Hukurenkosa

b1.0.04 KyabTypa peyu 4 0CHOBbI KOMMYHHMKAIIUM B OJIMKYJIbTYPHOM cpe/e
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

VYK-4. CniocobeH OCyIIEeCTBIATh JEJIOBYI0 KOMMYHHKAIIMIO B YCTHON M MHCbMEHHOM
(bopMax Ha rocy1lapCTBEHHOM U HHOCTPAHHOM (BIX) SI3bIKaX
ConepxxaHue TUCUMILTUHBI

[TonsiTHE peUyeBOro ITUKETA U €r0 HPABCTBEHHbIE OCHOBBI. 3alIOBEM PEYEBOTO STUKETA.
OtukerHble (GOpMyJbl 3HAKOMCTBA, MPEICTABIICHUS, MPUBETCTBUS M MpolnaHus. Popmysbl
pPEUEBOro ATUKETA I TOPKECTBEHHBIX CUTYallMi, CKOPOHBIX CUTyallMiH. DTUKETHBIE (HPOPMYJIBL,
WCIIONIb3yeMble B JeNoBOM cutTyanuu. OcoOeHHOCTH oOpamieHuss Kak (OpMyJbl JEIOBOTO
THKeTa. ['pamMmaTHuUecKue CpeAcTBa  BBIPAKEHHS BEXJIMBOCTH B  PYCCKOM  SI3bIKE.
HanmonaneHble 0coOeHHOCTH peuyeBoro sTukeTa. lloHATHE KynbTypbl peun. XapakTepUCTHKa
OCHOBHBIX aCIIeKTOB KyJIbTYpbl peud. JluTepaTypHas HOpMa Kak OCHOBa, OOecleyuBarolas
koMMyHHKaluio. Ilytu ycBoenuss Hopmbl. Crucrtema HOpM B pycckoM si3bike. Opdosnuueckue
HOPMBI COBPEMEHHOI'O PYCCKOTO si3bIKa. XapakTep YAapeHUss B PYCCKOM  SI3bIKE.
AxueHTosIornueckre HopMbl. OCHOBHBIE TEHACHIIMU B Pa3BUTHH AKIIEHTOJIOTHH.

[loHATHE NMUTEpAaTYpHON peYr KaKk OCHOBBI YCTHOW M MMCbMEHHOM peuu. [lnanorudeckas
peub. YcnoBus auanorudyeckoro oOmieHus. Bunapl guanoroB. KoMMyHHUKaTHBHBIE TEXHHMKHU
BeneHusi auanoroB. HesepOanbuble cpeacTBa oOmieHus. KymbTypa MOHOJIOTHMYECKOW peuwu.
OcoOenHoctu MoHoJorudeckon peuu. CTpykTypa (IOCTpPOCHHE) MOHOJIOTA. 3allOMUHAHUE U
npou3HeceHne peur. Urypsl MOHOJIOTHYECKOU PEUH.

[IyOonuunoe BeicTymieHHe. XapakTepuctuka mnyoiauuHod peun. [loaroroBka Kk
BBICTYIUIEHHIO. Buabsl nmyOnuuHbIX BhICTyIUieHUH. [leperoBopel M meperoBOpHbIN MpoIiecc.
HenoBasi Gecenma. Bumbr nenoBeix Oecen. IloaroroBka k Oeceme. Cosemanue. KymbTypa
TeneOoHHOTo pa3roBopa. PasroBopHas peub u ee sI3bIKOBble 0COOeHHOCTH. KOMMYHUKaTHBHbIE
KayecTBa peud. Jlekcuyeckue HOpMbl COBPEMEHHOTO PYCCKOTO SI3bIKA.

[ToHsiTHE MEXKYJIBTYpPHOU JEIOBOM KOMMYHUKAlMHU. HalMoOHaJIbHBIE YEPTHI JIETOBBIX
monaen. JlenoBoe NoBeIEHHE POCCHSH.

Bo3nukHOBeHHME  MHMCHbMEHHOCTH y  chaBsH. Mcropusi  pycckoro — andasura.
[IpocBerurennckas aedarenbHocTh Kupumia u Medoaus. [lpunuuner pycckoit opdorpaduu u
NyHKTyanuu. [[MChbMeHHBIN HaydHBIN TEKCT U €ro S3bIKOBOE 0(OpPMIICHHE: aHHOTaIus, pedepar,
peleH3us, OT3bIB, KypCOBBIe, KBalu(UKaMOHHBIE PabOTHl M Jp. ['pamMmmaTHueckue HOPMBI
COBPEMEHHOTO PYCCKOTO SI3bIKa.

Oco0OeHHOCTH /E€TI0BOM MEpenucKu. XapakTepUCTUKa COBPEMEHHOrO JEIOBOTO MUChMA.
Buner nenosbix nucem. O0uue npasuia oGopMIIeHHUs T0KYMEHTOB.

Tumnbl pexiiambl. PekiiaMHBIN TEKCT M €ro CTPYKTypa. SI3bIKOBBIE CPEJICTBA PEKIAMHBIX
TEKCTOB. [IpreMsl S3bIKOBOM UTPBI B PEKIIAME.

IlpenogaBarenb: kaHauaar GUIOJOTHMYECKUX HaAyK, 1o1eHT PwokkoBa A.l'., kammumat
¢unogoruyeckux Hayk, noueHT Tpybaesa M.H.

b1.0.05 UHocTpaHHBIil A3BIK
Inanupyemsbie pe3yJibTaThl 00yUYeHHs MO THCHHUIIJIMHE

VYK-4. CniocobeH OCyIIEeCTBIATh JEJIOBYI0 KOMMYHHKAIIMIO B YCTHOM M MHCbMEHHOM
(dhopmax Ha rOCyIapCTBEHHOM M MHOCTPAHHOM (BIX) SI3BIKAX
ConepxxaHue TUCUUILTUHBI

B mpouecce ocBoeHUs IUCHUIUIMHBI 00Yy4aroIKUecs COBEPUIEHCTBYIOTCS MO CIIEAYIOIINM
HanpaBJIeHUsAM: (pOHETHYECKass CTOPOHA S3BIKA; JICKCHUECKUI MUHIUMYM (ITO3BOJISTIONINIA peliaTh



3aJaud  JIeJIOBOM KOMMYHMKAIlMM HAa HWHOCTPAaHHOM S3bIKE); TIpaMMaTUYeCKUe HaBBIKU
(o0OecrnieurBaroIIie KOMMYHH-KAIIMIO JIEJIOBOTO XapakTepa 0e3 MCKaXEeHHs CMbIcia IMpu
MMUCbMEHHOM M YCTHOM OOILEHUH); OCOOEHHOCTU MEXKYJIbTYPHOIO B3aMMOJIEHUCTBUS, MpaBuia
pPEUEeBOro 3TUKETA; YCTHAs peub (Auajoruyeckas U MOHOJOTUYECKash peub, OCHOBBI MyOIMYHOMN
peun); aynupoBaHue (MOHMMAaHUE TUAJIOTHMYECKON M MOHO-JOTMYECKON peun); YTEHUE; MHUChbMO
(yMeHue JOrMYecKHM U MpaBWJIBHO B TpaMMaTHUYeCKOM U opQorpaduyueckoM OTHOLICHHSIX
CTPOUTH MMCbMEHHBIE BHICKA3bIBAHMUS).

JuctunnuHa CTPYKTypHpoBaHa 1O 8 OJIOKaM, KaXKIbIH W3 KOTOPBIX COCTOUT U3 4
MPAKTUYECKUX ayJUTOPHBIX 3aHATUN, OOBEAMHEHHBIX OJHOM TEMOW, M CaMOCTOSTEIbHOM
paboTEHL.

IIpenogaBarenanb: 1okT. ¢unon. Hayk, aoueHt B.C. AuapeeB, accucteHt kadeapsr JILB.
[Tymkapesa, accuctenT kadenpsl Hlmnsiruna A.M.

b1.0.06 ®u3nyeckas KyJbTypa u CIOPT
IInanupyemMble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIHHE

YK-7. Ciocoben noaaepxuBaTh A0HKHBIA YPOBEHb (PU3HYECKOU MOATOTOBICHHOCTH JIJIst
oOecrnieyeHus MOJHOLCHHON COLIMaIbHON U PO(eCCUOHAIbHON eI TebHOCTH
ConepxxaHue TUCUUILTHHBI

duznyeckas KylIbTypa U CIOPT Kak coLMajbHble (PEHOMEHBI COBPEMEHHOro OOIIEeCTBa.
OcHoBbl 3akoHOnaTenbcTBa Poccuiickoit @epepauyuu 0 (QU3MUECKONH KyIbType M CIOPTE.
Hennoctu  ¢usuueckort  KyabTypel. CpeactBa  gu3myeckoid  KynbTypbl. OCHOBHBIE
coctapisomue (usnueckoi KyabTypbl. ConuanbHble (YHKIUM (DU3HUECKOH KYIbTYpBHI.
®opmupoBaHue (U3MUECKOH KyJIbTypbl JUYHOCTH. Puiznueckas KyilbTypa B CTPYKType
BbICIIETO MpodeccHoHaIbHOro oopasoBanus. OOmas ncuxodu3noIoruyeckas XxapakTepucTuka
WHTEJUICKTYAJIbHOW NIEATENbHOCTH W yuyeOHOTO Tpyna cryaeHTa. OOmme 3aKOHOMEPHOCTH H
JUHAMHKa pabOTOCHOCOOHOCTH CTYAEHTOB B Y4eOHOM TOAYy M OCHOBHbIE (DaKTOPHI €&
onpenensoomue. [IpusHaku u KpUTEpUHM HEPBHO-3MOLMOHAIBHOIO U ICHUXO(PHU3NUECKOrO
yromiieHusi. PerynupoBanue paboTOCIIOCOOHOCTH, NPOQUIAKTHKA YTOMIIEHUS CTYAECHTOB B
OTJIeIbHbIE TIEPUOAbl yueOHOro rojaa. OnTuMmu3anus ConpsHKEHHONW NEATENLHOCTH CTY/IEHTOB B
yué€0e ¥ CIIOPTUBHOM COBEPLICHCTBOBAHUH.

OpranusM uesnoBeKa Kak eJuHas camopasBHUBarollasics Ouosoruueckas cucrema. Poub
JBUKEHUH B *KU3HU delloBeka. Bxiaa yueHbIX-(U310JI0rOB B TEOPUIO U METOJIUKY (PU3MUECKOTrOo
BocnuTaHus. Bo3nelcTBrue colnaabHO-IKOJIOTUYECKUX, TPUPOAHO-KIMMATUYECKUX (HaKTOPOB U
OBITOBBIX YCIOBHH KU3HHU Ha (GU3NYECKOE PA3BUTHE U KUZHEICATEILHOCTh YeJIOBeKa. AHATOMO-
MOpP(OJIOrM4ecKOoe CTPOEHHE U OCHOBHbIE (DU3HOJOrMYecKHe (YHKIMHM OpraHusMa,
ofOecrieunBaroIle JBUTATEIbHYI0 aKTUBHOCTh. @u3nueckoe pa3BUTHE uyenoBeka. Poub
OTJIENbHBIX CHUCTEM OpraHusMa B oOecnedyeHuu (U3MUecKOoro pa3BUTHS, (YHKIHMOHAJIBHBIX U
JIBUTATEIbHBIX BO3MOKHOCTEH OopraHu3Ma yesioBeka. /[BurartenbHas akKTUBHOCTb U €€ BIIMSHHE
Ha yCTOMYMBOCTb, M aJalTAllMOHHBIE BO3MOYKHOCTH YEJIOBEKa K YMCTBEHHBIM U (PU3HMUECKUM
Harpy3kaMm IpH pPa3IMYHBIX BO3JEUCTBUAX BHEWIHEH cpeabl. CTENeHb U YCIOBUS BIMSHUS
HACJIEICTBEHHOCTH Ha (PU3UYECKOE PAa3BUTHE U HA KU3HEJEATEIbHOCTh YEIOBEKa.

310pOBbE UEJOBEKAa KakK IIEHHOCTh W (PaKTOpHI, €ro omnpeaensmonme. Bnusaue oOpasza
KU3HHU Ha 3/I0pOBBE. 30POBBIM 00pa3 JKU3HU U ero coctapisitoniie. OCHOBHBIE TPEOOBaHUS K
OpraHu3anuy 3710poBoro oOpas3a Xu3HU. Poib ¥ BO3MOXHOCTH (U3UYECKON KyJIbTYphl B
obOecnieueHun 310poBbsi. ColMaIbHBIA XapakTep MOCIEACTBUM AJs 310pOBbsl OT YHOTpeOieHus
HAapKOTHUKOB M JIpYrMX IICUXOAaKTUBHBIX BEIIECTB, JOMNHWHra B CIOpPTE, aJKOToJs |
tabakokypeHusi. dusnueckoe caMOBOCIIUTAHUE U CAMOCOBEPIIEHCTBOBAHKE B 37J0POBOM 00Opase
xu3HU. Kputepuu s3¢ppexTuBHOCTH 310pOBOro 00pa3a >ku3HU. JINYHOE OTHOLIEHHE K 3/10POBbIO,
o0mas KyJIbTypa Kak ycloBue (HOPMHUPOBAHHS 3I0POBOTO 00pasza xu3HH. DU3HOJOTHYECKHE
MEXaHU3MBbl U 3aKOHOMEPHOCTH COBEPILICHCTBOBAHUS OTIEIbHBIX (PYHKLIHOHAIBHBIX CHUCTEM H
OopraHu3Ma B LI€JIOM I10]] BO3/JICIICTBHEM HalpaBIeHHOW (PU3NYECKON HArpy3KU WK TPEHUPOBKH.
@OU3MOJIOTUYECKUE OCHOBBI OCBOEHUSI U COBEpILICHCTBOBAHMSI JIBUTATENIbHBIX JECHCTBHIA.



OU3M0JIOTUYECKUE MEXaHU3Mbl UCIOJB30BaHUS CPEACTB (DU3UYECKOM KyJIbTYpbl U CHOpTa AJIs
aKTUBHOTO OTJbIXa © BOCCTAaHOBJIEHMsSI paboTocrnocoOHOocTH. OCHOBBI OMOMEXaHUKU
€CTECTBEHHbIX JJOKOMOLUH (X0/1b0a, Oer, MPbIXKKHN).

[Icuxodusnonoruyeckas XxapakTepUCTUKA UHTEIVIEKTYaIbHOM A€ATEIbHOCTU U Y4€OHOTO
Tpyna cryaeHta. DakTOpHBIA aHAIW3 JUHAMHUKUA PAOOTOCIOCOOHOCTU CTYACHTOB B TEUEHHE
yueOHOro roja. OCHOBHbIE TPUYMHBI HM3MEHEHHMS] COCTOSIHUS CTYIEHTOB B IEPHOJ
9K3aMEHALIMOHHOM  CECCUHM, KpPUTEpPUHM HEPBHO-3MOIIMOHAJIBHOIO U  MCUXO(PHU3UYECKOIO
yromiieHusi. OCOOEHHOCTH HCIOJIb30BaHUS CPEJICTB (QU3NYECKON KYJIbTYphl JUI ONTUMH3ALUU
paboTOCIIOCOOHOCTH, NPOQPHIAKTUKN YTOMIJIEHHS M TOBBIIIEHUS 3(PPEKTUBHOCTH Y4eOHOTO
Tpyda CTyA€HTOB. Maccax M camoMaccak B CUCTEME 3aHATHH (U3NUECKUMH YIPAaKHEHUSIMU B
yueOHOH npodeccuoHanbHON AESITEIbHOCTH OYAYILIEro Meaarora.

Metonuyeckue OpUHLMIIBL (u3nueckoro BocnuTaHus. OCHOBBI W 3Tanbl 00y4eHHUS
nBukeHus M. PazButue ¢pusnueckux kadects. DopmMupoBaHue NICUXUYECKUX KAUeCTB B IIPOLECCE
¢uznueckoro Bocnuranus. O6mas ¢usznueckas noarotoka (ODII), e€ nenu u 3amaun. 30HbI
MHTEHCUBHOCTH W JHEPro3aTparbl MpU pa3iMyHBIX (U3MUECKUX Harpy3kax. 3HaueHHe
MBIIIEYHON pellaKcalluy MpHU 3aHATUAX (U3HUECKUMHU YIPaKHEHUSIMU. BO3MOXKHOCTb U yCIOBHS
KOppEeKIHH o011ero (pu3nueckoro pa3BUTHsI, TEJIOCIOKEHUS, IBUraTeIbHON U (QyHKIMOHAIBHOMN
MOATOTOBJIEHHOCTHU CPeACTBAaMHU (PU3NYECKOU KYJIbTYpPHI U CIOPTA.

CrneuunanbHast ¢usnueckas noaroroBka (COII), e€ wuenu u 3amaun. CrnopTuBHas
noarotoBka. CTpyKTypa MNOATrOTOBIEHHOCTH cHopTcMmeHa. [IpodeccronanbHO-pUKIaaHas
¢usmueckass moaroroBka (IMIIDIT) kak cocraBnsromas crnenuagTbHONW MOATOTOBKH. Dopmbl
3aHATUA (PU3MYECKUMHU YIpPaKHEHUSAMU. MaccoBbIil CIIOPT U CHOPT BBICIIUX JAOCTHKEHHH, MX
uenu ¥ 3anayd. CropTUBHBIE COPEBHOBAHMUS KaK CPEJICTBO M METOJ OOIIed M crenuaibHOI
¢u3nyeckoi MOAroToBKU CTyneHTOB. CnoptuBHas kinaccupukanus. Cucrtema CTyIEHUECKHX
CIIOPTUBHBIX  COPEBHOBAaHUI:  BHYTPUBY30BCKHE, MEXKBY30BCKHE, BCEPOCCHUHCKHE U
MeXAyHapoAHble. VHIuMBHIyaldbHBIH BBHIOOpP CTYJEHTOM BHJIOB CIOpPTa WM CHUCTEMBI
(bu3NyecKuX YNpaXHEHUH UIs peryiaspHbIX 3aHATHH (MoTuBaunus W oOocHoBaHue). Kpatkas
ncuxo(u3noaoruyeckasl XapakTepucTHKa OCHOBHBIX I'PYIII BUIOB CIIOPTa U CUCTEM (U3NYECKUX
yrnpaxHeHuil. OpraHu3alMOHHO-IIPABOBbIE OCHOBBI IIPOTUBOICHCTBUS MPUMEHEHHIO JOIUHIA B
cnopre. [Ipodunaktruka ynotpeOaeHus: JOTMHTA B CIIOPTE.

MotuBaiys 1 1eJIeHaIPaBIEHHOCTh CAMOCTOSATEIbHBIX 3aHATHH, UX (GOPMBI, CTPYKTypa
u conepxkanue. [lnanupoBanue, opraHu3anusi U YIpPaBJIEHUE CAMOCTOSITEIbHBIMHM 3aHATUSMU
pa3IMYHON HamnpaBJICHHOCTU. B3auMOCBA3b MEXJy HHTEHCHUBHOCTBIO HArpy30K U YpPOBHEM
¢uznueckoit noAroToBiaeHHOCTU. CaMOKOHTPOIb 3a 3(P(PEKTUBHOCTBIO CaMOCTOSITENbHBIX
3aHATUH. OCOOEHHOCTM CaMOCTOSATEIbHBIX 3aHSTHUN, HANpPABICHHBIX Ha AaKTUBHBIA OTHABIX,
KOPPEKLHIO (PU3HUECKOTO Pa3BUTUS U TEJOCIOKEHUS, aKIIEHTHPOBAHHOE PA3BUTHE OTJIEJIbHBIX
¢usznueckux KayecTB. Buapl AMArHOCTUKM NPU PETYISPHBIX 3aHATHIX (U3NYECKUMU
yOpaXHEHUSIMU U cnopToM. BpadeOHbI v meparoruueckuil KOHTpoJb. CaMOKOHTPOJIb, €ro
OCHOBHbBIE METO/Ibl, MOKa3aTenau. JJHeBHUK caMOKOHTpoJIs. Mcronb30BaHe OTAEIbHBIX METOI0B
KOHTPOJISI NIPU PETYJISAPHBIX 3aHATHSAX (U3NYECKUMU YINpakKHEHUSAMH U cnopToM. Koppekius
COJIEp’KaHUs U METOJMKHU 3aHATUH MO pe3ysbTaTaM MoKa3aTeseld KOHTPOJI.

MaccoBblif CIOPT W CHOPT BBICIIMX JOCTHKEHHH, MX Lenu W 3amadd. CropTuBHas
knaccudukanus. CrygeHdeckuid cnopT. OCOOEHHOCTHM OpraHM3alid H  TUTAHUPOBAHHS
CHIOPTUBHOM MOATrOTOBKU B By3e. CIIOPTHUBHBIE COPEBHOBAHMS KaK CPEACTBO M METOJ OOIIei
¢buznyeckoy, npodeccuoHaIbHO-NPUKIAJAHON, CIIOPTUBHOM IMOATOTOBKH CTylneHToB. Cucrema
CTYICHUYECKUX CIOPTUBHBIX COpeBHOBaHUMN. OOIIECTBEHHBIE CTYICHUYECKUE CIIOPTUBHbBIE
opranuzanuu. Onumnuiickue urpbl U YHuBepcuaabl. COBpEeMEHHBbIE MOIYJSPHbIE CUCTEMbI
¢buznyeckux yrnpaxxHeHu. MoTuBanus U 000CHOBaHHE MHAWBHIYaJIbHOTO BBIOOpA CTYAEHTOM
BUJIA CIIOPTa WJIM CHUCTEMBbl (DUM3MUECKUX YIpa)XHEHUH Juid perymsipHbix 3aHsaTui. Kpartkas
ncuxo(u3noIoruyeckas XapakKTepucTUKa OCHOBHBIX I'PYII BUAOB CIIOPTa U cUCTEM (PU3UYECKUX
YIPAKHEHUH.



JlnuHas U conuanbHO-3KOHOMHUYECKAsT HEOOXOAUMOCTh MCUXO(MU3UYECKON MOJArOTOBKU
yenoseka K Tpyay. Onpenenenue nonsitust [IIDII, e€ nenn, 3amaun, cpeacrsa. Mecto IIIDIT B
CUCTeME IOJArOTOBKM Oyaymiero crneuuanucra. @OaxkToppl, OINpeNesionie KOHKPETHOE
conepxkanue IIIIDII. Meroguka mnoxdopa cpeacts [IIIDII, opranuzanus u ¢Gopmbl eé
npoBeaeHusi. Koutposs sddexruBHoctr TIIIDII crynentoB. OCHOBHBIE W JTOTIOJHUTEIBHBIE
¢dakTopbl, okaspiBarolmue BiusHUE Ha coxaepkanue I[IIIPII mo wuzbpanHoit mnpodeccuu.
OcnoBuoe coaepxanue [II[IDII Oynymero OakanaBpa ¥ AMIUIOMHPOBAHHOTO CIEIHAATUCTA.
[IpousBocTBeHHas (uznyeckas Kynpbrypa. [IponsBoicTBEHHAas THMHACTHKA.

OcoOenHoctu BbIOOpa (hOpM, METOJIOB U CPEICTB (PU3MUECKOW KYIbTYphl M CIOpPTa B
pabouee u cBOOOHOE BpeMs crienuanuctoB. [Ipodunakrrka mpodeccnoHanbHBIX 3a00JIeBaHUI
cpeacTBaMu  (pU3MUECKON KyJAbTyphl. JlOMOJIHUTENbHBIE CpenCTBAa IMOBBIIIEHUS OOIIeH u
npodeccuoHaNbHOM  paboTocnocoOHOCTH. BimsHue WHIMBUAyaTbHBIX OCOOEHHOCTEH W
CaMOCTOSITENIbHBIX 3aHITUH (PU3HUUECKON KYJIbTYpOil.

3HaueHue TepMuHOJoruu. TpeOoBaHus, NpeabsBIseMble K TepMuHoJsioruu. IIpaBuia
TUMHACTHYECKON TEpMUHOJOrMU. TepMHUHBI O0O0IIepa3BUBAIOIIUX M BOJbHBIX YIIPAKHEHUH.
TepMmuHbl ynpaxHEeHMH Ha cHapsagax. TepMuHBI akpoOaTHUECKUX yhnpaxHeHH. TepMuHsbl
yIpaXXHEHUH Xy10)KeCTBEHHON ruMHacTUKU. [IpaBuia u popmbl 3amucu yrnpakHEHUH.

CrnioptuBHast urpa Bosei0os1. OCOOEHHOCTH UTPhl B Pa3HBIX MEAULIMHCKUX TPYIIIaX.

Hctopus BO3HUKHOBEHMsI BoJjeiibona. Boneiibon kak cpeacTBo 03740pOBJIEHUS,
MOBBIIIEHUS PabOTOCIIOCOOHOCTH U HacTpoeHUsl. OCHOBHbBIE MOHITHS U BBIIEPKKH U3 MPaBUIL.
TexHuka Wrpbl: OOIIKME MOJOKEHUS, TEXHMKA HAIlaJeHMs, TEXHHKA 3aIlIUThl. TaKkTUKa WUIPHI:
(GYHKIIMM WrpPOKOB, TaKTUKAa HamaJeHus U 3amuTbl. Dusnueckas U ICUXOJIOTMYECKas
MOAroTOBKa B BoJieiOose. Ilegarormueckuii KOHTpoJdb W yder. PasHoBuMaHOCTH BoJseibona:
TJISDKHBIN BOJICHOO0JI, MAPKOBBINA BOJIEH001, MUHU-BOICH001. OCOOCHHOCTH UTPHI HA 3aHATHSIX B
Pa3HbIX MEAUIIMHCKUX IPYIIaXx.

backet0ou1 B BbICIIEM YyUeOHOM 3aBEACHUU.

Uctopus Bo3HuKHOBeHUs Urpbl. backeT6on Ha OnuMnuiickoi apeHe U B Halllel CTpaHe.
PaznoBumHocTH Oackerbomna: cTputTOOJ, KOpdOOJ, MUHH-OackeTOO0J. OOIHE MOJOXKEHUS M
BBIICPKKU U3 paBWil UTpbl. OCHOBBI TEXHUUECKUX IPUEMOB: IIEpeMeLIeHHs], OpOCKH, Iiepeadn
Msya. OCHOBBI TAaKTUYECKUX IIPUEMOB B 3alllUTe U HamaaeHuH. [lonBosre no BUAKHbIE UTPbI
Ha 3aHATUAX 1Mo OackeTOoiy. dusmueckas M MCUXOJOrHYECKasl MOATrOTOBKa OackeTOoJucTa.
KonTpons u yuer. Accounanus ctygeHueckoro 6ackerdosna. ctopus u nepcreKTuBbl pa3BUTHSL.
Hanmonansnas 6ackeTOoIpHAs accoIUaIus: 00pa3oOBhId MpuMep OaCKETOOIBLHOM JINTH.

HacTosibHbIN TEHHUC HA 3aHATUSX B BY3€.

Hctopus BO3HUKHOBEHHsS! Urpbl. ODBosmonus. MHBeHTaph. Bakuelimiue npaBuiia Urpbl.
[Mopsimox wurpel. OcoGeHHOCTH Wrphl B mapax. OCHOBHBIE CTOWKH, 0a30BBIE AJIEMEHTHI H
TexHuyeckue npuembl. OCHOBBI TakTUKA B  HAcTOJbHOM TeHHuce. (OcoOeHHOCTH
NCcUX0(U3HOJIOTHYECKON MOrOTOBKU B HACTOJILHOM TeHHuce. [loka3aTenn Harpy3ku Ha pa3Hble
CUCTEMbI OpraHM3Ma 4ejoBeKa BO BpeMs 3aHATUS HACTOJIbHBIM TEHHHCOM.

Jlerkas atnetuka B By3e€.

Uctopusa pa3zButus jierkoil arnetuku. OCHOBBI TEXHUKHM CHOPTHUBHOW X0AbOBI U Oera.
OcCHOBBI TeXHUKU MPBLKKOB. OCHOBBI TEXHUKH MeTaHUN. OCHOBBI 00Y4YCHUS B JICTKOU aTJICTUKE.
Opranu3zanus ¥ IpoBeIcHNE COPEBHOBAHUMN 10 JIeTKOM aTiieTuke. OCOOCHHOCTH 3aHATHH JIETKOM
aTJICTHKOM CO CTy/IeHTaMH By3a. OCOOCHHOCTH 3aHATHH JIETKOUW aTJIETUKOMN C )KEHIIMHAMM.
IIpenogaBareJib: KaHAWAAT MIEJArOTUYECKUX HAyK, AoueHT [1.B. IlycTtommno

Bb1.0.07 be3onacHOCTSD KU3HEAEATEIbHOCTH
IlnanupyeMble pe3yJibTAThl 00yYeHHs MO THCIUTITIHHE

VYK-8. Cnocoben co3gaBaTh W TOAJEPKHBaTh B TOBCETHEBHOW JKWU3HM U B
podecCHOHABEHON ACATeILHOCTH Oe30TacHBIC YCIOBUS KU3HEIACITSILHOCTH JIJISI COXPAHCHUS
MIPUPOJHOMN cpesibl, 00ecreyeHs] YCTOMYMBOTO pa3BUTHS OOIIECTBA, B TOM YHUCIIE IIPU YIpo3e U
BO3HUKHOBEHUHU YPE3BbIYANHBIX CUTYallU U BOCHHBIX KOH(QIUKTOB



ConepxaHue TUCUUILTHHBI

be3omacHOCTh KM3HEAEATEIBLHOCTH U €€ OCHOBHbIE IOJIOKEHUsS. OINacHOCTH H
Ype3BbIYaHbIE CUTYallMU. AHAJIN3 PUCKA U YIIPABICHUE PUCKAMU B YPE3BBIYANHBIX CUTYalUsIX.
Cucrembl 0€30MacHOCTH YesoBeKa. MeTo/bl 3alluThl B YCIOBUSAX YpPE3BbIUANHBIX CUTYaLUU.
[IpaBoBoe perynupoBaHHe M OpraHbl oOecreyeHus O€30MACHOCTH JKU3HEIEATENbHOCTH.
UpesBblyaiiHble CUTyalluy IPUPOJHOTO XapakTrepa. MeToabl 3alUThI B YCIOBUAX YPE3BbIYANHBIX
CUTyallMl TNPHUPOJHOIO XapakTepa. Ype3BblYaliHbIE CUTyallUM TEXHOTEHHOIO XapakTepa.
Meroasl 3amuTBl B YCIOBHMSX UYPE3BBIYAWHBIX CHUTYallM TEXHOIEHHOTO  XapakTepa.
UpesBplualiHble CUTYallUHd COLIMAJIBHOTO OBITOBOIO XapakTepa. MeToAbl 3allluThl B YCIOBUSAX
Ype3BbIYAHBIX CHUTYyallMil OBITOBOIO COIMAJIBHOTO XapakTepa. Ype3BblyaiiHbIE CHUTyallUH
JKCTPEMAJIBHOTO COLMAJIBHOIO Xapakrepa. MeToapl 3allluThl B YCIOBHUSX YPE3BBIYAWHBIX
CUTYallull JKCTPEMaJbHOTO COLMAJIBHOTO XapakTepa. 3alluTa YeJIOBeKa B YpEe3BbIYAMHBIX
CUTyallUsIX MHMPHOTO M BOEHHOTO BpeMeHM. lIcuxonormuyeckne mnocinencTBUs YpE3BbIYANHBIX
CUTYyalUi.
IIpenonaBare/ib: KaHAUIAT ICUXOJIOTUYECKUX HAYK, AoueHT O.A. AHMCHUMOBa

b1.0.08 DexkTuBHBIE Kypchl 10 GU3NYECKOH KYJIbTYpe H CIIOPTY
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIINHE

VYK-7. CnocobeH noaaepkuBath J0KHbBIN YpOBEHb (PU3MUECKON OArOTOBIEHHOCTH IS
obecrieueHust MOTHOICHHOM COIMaIbHON M PO (HeCCHOHATBLHOM NeATeTbHOCTH
CoaepxxaHue TUCUUILTHHBI

Jlerkas atneruka. OCHOBBI TEXHUKH O€30MAaCHOCTH Ha 3aHATUAX JIETKOM aTJIETHUKOM.
O3HakoMJieHHe, 0OydyeHUE U OBJIQJICHUE JBUTATEIbHBIMU HaBbIKAMH U TEXHUKOW BUJOB JIETKON
atyieTuku: Oer Ha koporkue nuctanuuu (100, 200, 400 m); BUABI CTApTOB, CTAPTOBBIA pazler,
oer mo nucrtaniuu, puaumupoBanue. ber na cpegaue auctaniuu (ot 500 1o 3000 m). Beicokuii
cTapT, crapTroBoe yckopeHue. ber mo muctanumu W QuHHIIHBIA pBIBOK. KpoccoBslii Oer.
OcoOeHHOCTH JbIXaHMsI B pa3inyHbIX BHAax Oera. [IppDKKM, MX BHJIbI, TEXHUKH MPBIKKOB.
[Ipeixkku B JuinHy ¢ MecTta. COBEpIIEHCTBOBAHME 3HAHUM, YMEHHI, HAaBBIKOB U pa3BUTHE
¢u3znyeckux KauecTB (PYHKIMOHAIBHBIX BO3MOXKHOCTEH OpraHu3Ma B JIETKOW aTJIETHKE.
CrneuunanbHast ¢uznyeckas MOATOTOBKA B pa3MYHbIX BUAax JErkoi arietuxku. CrnocoObl u
METO/bl CAaMOKOHTPOJISI MpHU 3aHATUSAX JErKoM arineTukodl. OCOOEHHOCTH OpraHu3aluu |
MJIAHUPOBAHUS 3aHATUN JIETKOW aTJIETUKOW B CBS3W C BbIOpaHHOUW mpodeccueir. IlpaBmma
COpEBHOBaHUM 10 Jierkoi atieruke. [IpaBuiia cyneiicTBa copeBHOBaHMI 10 Kpoccy. 3HAKOMCTBO
c HopmaTtuBamu [ TO no snerkoit atneTuke.

CropruBHble urpbl. OCHOBBI TEXHHKM O€30MIaCHOCTH HA 3aHATUAX CHOPTUBHBIMU
UTPaMHU.

backerOoun. 3aHsATus BKIIOYAIOT: OOIIYI0 (U3UYECKYIO IOJArOTOBKY, CIELHUAIbHYIO
(bu3NYeCKyI0 MOArOTOBKY (YIpakKHEHUS Ul Pa3BUTHUS, CUJIbI, OBICTPOTHI, OOIIENH U CKOPOCTHOM
BBIHOCIIUBOCTH, MpPBIIYYECTH, T'MOKOCTH, CKOPOCTHOM pEaKLMH, YINPaKHEHUS JUIsl pa3BUTHS
OpPUEHTUPOBKH); OCBOECHUE TEXHUKH IE€PEIBHKEHUHN, OCTAHOBKH U MOBOPOTOB 0€3 Ms4a U C
MSYOM, Tepesjaun Ms4a OJHOM U JBYMSI pyKaMH Ha MECTE U B JBUKEHHH, JIOBJIU MsA4ya OJHON U
IBYMsI pyKaMH, BEJECHUs Msda, 00BOJIKa MPOTHBHHMKA, OPOCKOB MfA4ya C MECTa, B JIBKEHUH,
onHON M aByms pykamu. OcBauBaroTcsi: OOMaHHbIE ABWKEHUSA ((DUHTHI); TEXHHMKA 3alUTHI;
TEXHHMKa NepeMenieHuil (OCHOBHAs, 3allUTHAsl CTOMKA M BCE BUbl MEPEMEILEHUN 3allUTHUKA);
TEXHHMKA OBJIQJICHUS MSYOM: BBIPbIBAaHME U BbIOMBaHHE Ms4a, NEPEXBaT; MPOTUBOJCHCTBUE
BEJICHUIO, [TPOX0JiaM, OpOCKaM B KOP3UHY; OBJIaZICHUE MSYOM, OTCKOUMBIIUM OT IIUTA. TakTuKa
urpsl B 0acker6od. [IpaBuiia Urpsl 1 OCHOBBI Cy/IeHCTBA.

Boneiibon. 3aHsaTHs BKIIOYAIOT: W3Y4€HUE, OBJa/IEHUE OCHOBHBIMHM IPHUEMaMU TEXHUKHU
BoJeii0osna (mepemeleHue, OpuéM U Ieperaya Ms4a, [OJauyd, Hamajarollue yJaaphl,
omokupoBanne). COBEpIICHCTBOBAHUE HABHIKOB WIPhl B BoJieiOoi. OOmas u crenuagabHas
MOATrOTOBKa Boseibosncra. TexHuka M TakTuKa Wrpel. llpaBuina copeBHOBaHMN, OCHOBBI
CyJeicTBa.



HacTonbHblil TeHHHC. 3aHATHS BKIIIOYAIOT: U3Y4Y€HHE, OBJIaICHHE OCHOBHBIMU IIpUEMaMU
TEXHUKH HUTphl (CHIOCOOBI JIepiKaHUs PaKeTKH, CTOMKAa TEHHHCHCTA, NEPEIBMKEHUS, yIapbl MO
MYy, nojgauu Ms4a). CoBepIIEHCTBOBAHME HABBIKOB WMIPbl B HACTOJIbHBIA TEHHHUC. TaKTHUKa
urpsl. [IpaBuna cOpeBHOBaHMI, OCHOBA CyJIEHCTBA.

[lopBwkHble Wrpbl. 3aHATHS BKIIOYAIOT: OBJAJEHUE METOJUKOM IpPOBEICHUS
MOJABMKHBIX UTP ¢ O€roM, NpbhKKaMU, METaHUSMU JJIs IETeH U B3POCIIbIX.

I'mmuactuka. OCHOBBI TEXHMKHU 0€3011aCHOCTH Ha 3aHATUSAX rUMHAcTHKOM. [IpoBenenue u
COCTaBJIEHUE Pa3HOOOPA3HBIX KOMILJIEKCOB OOIIepa3BUBAIOLIUX YIIPAKHEHHUH (pa3IuyHbIX BUAOB
Y HaIpaBJICHHOCTH BO3JEHCTBUS). YIPa)KHEHUS HA CUITYy U THOKOCTb.

IIpenogaBaresb: KaHAUAAT NEJATOTHYECKUX HaYK, noueHT [1.B. ITyctommumno

b1.0.09 Auredpa u reomerpus
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUNHE

OIIK-1 Cnocoben mnpumeHsTh (yHIaMEHTAJIbHbIE 3HAHUS, IOJyYE€HHblE B oO0jacTu
MaTeMaTU4YEeCKUX M (MJIM) €CTECTBEHHBIX HAYyK, M HCIOJb30BaTh MX B MNpodhecCHOHATIbHOM
NesITeIbHOCTH
ConepxaHue TUCUUILTHHBI

MHuoxxectBa u oToOpakeHus. MHOXecTBa U omepauuud HaJa HUMH. JlekapToBo
Ipou3BeieHHe MHOXeCTB. bunapuble oTHoueHus. OTobpaxenus. Kommnosuius otoOpaxeHuil.
bunaphbie oTHOLIEHHS HA MHOKecTBe. OTHOIIEHHE SKBUBAJIEHTHOCTH.

AnreOpamdeckue omepauun. AnreOpbl. AnreOpawmveckue ornepanuu. buHapHbIE
anreOpandeckue onepanuu. Anredpsl. ['pynmna. Komsro. Iloe.

Matpuupl u omnpenenurenu. Cuctembl JMHEWHBIX ypaBHeHHH. llpsmas U 1MI0CKOCTb.
Martpuupbl u onepauuu Hag HUMH. [lonstue onpenenutens. CBoiicTBa onpeaenuteneil. MUHOpBI
u anreOpamdeckue nomnoJsiHeHus. PaznokeHue ompenenuTens mo cTpoke (ctonoiry). O6parHas
Marpuna. Cucrembl JHHEMHbIX ypaBHeHMH. Merton I'aycca. Meron Kpamepa. OpHoponHbie
CUCTEMBI JIMHENHBIX ypaBHEHUN. JINHENHbIE YPABHEHHSI KaK YPaBHEHHsI IPSIMOM Ha IVIOCKOCTH U
ypaBHEHHUE IIJIOCKOCTHU B IPOCTpaHCTBE. Apu(METHYECKOE N-MEPHOE BEKTOPHOE TPOCTPAHCTBO.

JInHelHass 3aBUCMMOCTh M JIMHEHHAs HE3aBUCUMOCTb CHCTEM BEKTOpOB. Kpurepnii
JIMHEWHOM 3aBUCUMOCTH. ba3uc u paHr cucremsl BEKTOpOB. PaHr maTpuiipl.

Kommnekcupie uumcna. [lonspaele koopaumHatbl. [lone  KOMIUIEKCHBIX — YHCEl.
KommnekcHas mockocts. AnreOpanueckas U TpPUTOHOMETpHUYecKas (POpPMbI KOMILJIEKCHOTO
yucna. Bo3BeaeHue B creneHb, u3BieueHue KOpHSA. KoMIiuiekcHble uuciaa U TMOJSIPHBIE
KOOPJMHATHI HA TNIOCKOCTH.

OcHoOBBI Teopuu rpynn, Kosen W nojei. I'pynna, moarpynmna, KpUTepuidl MOATPYIIIBL.
I'omomopdusmsl rpynm. Koiblio, moaKoiblio, KPUTEPUU MOJAKOJbIA. ['oMoMOpdu3Mbl KoJel.
ITose, moamone. YncioBEIE TTOJA.

MHuorounensl. Kosbllo MHOro4Ji€eHOB OT OJHOM INEPEMEHHOW HAaJ YHCIOBBIM IIOJIEM.
JlenumocTh B KoJbLE MHOrouieHoB. Anroput™ EBkimuna. Kopau maorounena. Kanonuueckoe
pasziokeHue MHOrouieHa. MHOTO4JIeHb! ¢ BEIIECTBEHHBIMHU KO3 duurenTaMu. MHOrouieHsl ¢
paloHaIbHBIMU KO3 ULIUEHTaMU.

IIpenonaBaresnb: KaHAUIAT GU3NKO-MaTEMAaTHUECKUX HAayK, AoLEHT banapy . A.

b1.0.10 ApxuTeKkTypa KOMIILIOTEPOB
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-4. Cnocoben pemars 3agaud  NOpo(ecCHOHATBLHOW  JEATETBHOCTH  C
HCIOJIb30BAHUEM CYILECTBYIOUIUX HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTMH U ¢
Y4€TOM OCHOBHBIX TpeOOoBaHUI HH(POPMALIMOHHON O€3011aCHOCTH

[IK-2. Cnocoben ananu3upoBaTh TpeOOBaHHWS W MPOCKTUPOBATh MPOTPAMMHOE U
nH(OPMALIMOHHOE OOECreueHuEe KOMIIBIOTEPHBIX CeTEH, BBIYMCIUTENbHbIE MOJENIU U MOJAEIU
JAHHBIX JUISl peaIn3aliy 3JIEMEHTOB HOBBIX (UJIUM U3BECTHBIX) MPOrPAMMHBIX ITPOTYKTOB.



ConepxaHue TUCUMILTUHBI

HcTtopus pa3BUTUS BBIYUCIUTENBHON TEXHUKU. DBOJIOLMS BBIUMCIUTEIBHON TEXHHUKH.
[Tonste 06 apxurekrype kommbroTepa. [lokonenuss 9BM u ux knaccudukanus. [TpuHuummnst
apxutektypsl ¢oH Heiimana. Ilepconanbhbie KOMIBIOTEPHl. OCHOBHBIE CITOCOOBI TTOCTPOCHUS
BBIYHMCIUTENIBHBIX CUCTEM MaJloro kiacca. KaHainbHas W mMHHAsA cucTeMoTexHuKa. CHCTEMHbIE
U JIOKaJbHbIe MIMHBL. OCHOBHBIE KOMIIOHEHTHI BBIYUCIUTEIBHONW CHCTEMBI. APXUTEKTypa C
oOuieit muHoi. IBM-PC — kak npumMep peanu3anuu apXUTEKTypbl ¢ 00IIeH ITMHOM.

CrniocoOnl npecTaBieHust *HGopMau B KoMmibioTepe. OCHOBHBIE 3JIEMEHTHI ABOUYHOTO
kona. Cucrtemsl cuncienus. KogupoBanue nHpopmanum.

Hentpansubiii npomeccop. Komanasl u  nmanubeie. S3bik  accemOuiepa. [IpunHnmmsl
nocTpoeHust mpoueccopa. Mukporpoueccop. Peructpsl Mukpomporeccopa. Vcnonnenue u
ornaaka komauja. Ilamsate azapecauuu MmukpomnpoueccopoB. Crpykrypa U QyHKUIUU
LEHTPAJBHOrO  Tpolleccopa. YIpaBl€HHE UIMHOW U [aMAThIO  MHKpPOIpOLEccopa.
MHoronporieccopuble  (MHOrosiiepHble) cuctembl. Komanael u  naHHble.  Bpruncrnenue
apudmernueckux BbIpakeHu. [lomaroBoe BBINOJHEHHE MPOrpaMM. YCIOBHBIE MEPEXOJbl U
LUKJIBL.

YcrpoiicTBa XpaHeHHs] HHPOpMaLK. XapaKTepUCTUKU U CBOMCTBA MaMsTH KOMIIbIOTEpa.
OneparuBHas namsate. [I3Y wu [II3Y. IlpuHumnel 3anucd U CUUTHIBAHUS HHPOPMAIUH.
BHemHss naMsaTe KOMIBIOTEPA.

Cucrempl BBOJA/BbIBOJA. YcTpoiictBa BBoaa. OOmue CBeACHHS O CHUCTEME
BBOJa/BbIBOJIa. BHemnue yctpoiictBa. OOMeH wuHpopmanueil. MeToasl  yrpaBieHUs
BBOJIOM/BBIBOJIOM. ~ YCTpOHCTBAa BBOJAa JAaHHBIX, HX Pa3HOBUJHOCTH U  OCHOBHBIE
XapaKTEPUCTHUKHU.

VYcrpoiictBa BbiBoga uHPopMmanuu. Mouutopsl. Ilpuntepsl. Ilnorrepbl. 3ByKoBbIE
cucteMsl. [IpoekTopsl.

WuTepdeiichl BBIUMUCIUTEIBLHOM CUCTEMBbl — THUIIBI, Ha3HAYEHUE, MPUHIMIBI PAOOTHI.
ApxutekTypa cucreMHbix uHTepdericoB. Untepdeiic PCI. Untepdeiic AGP. Unrtepdeiic PCI
Express. UnTepdelicel Hakonureneil. Buennue uarepdeiics 1 moaxitoueHus nepudepun.

CpenctBa ceTeBOl MHTErpallid B BBIUMCIMTENbHBbIE CHCTEMbl. Buabl MOJEMOB.
becnipoBonbie cetn. VoIP. Konsepreps! u nosropurenu. Konnenrparopsl. Kommyraropsl.
IIpenonaBaresnb: kKanauIaT pu3nKo-mMaTeMaruueckux Hayk B.B. Cenunios

b1.0.11 MaremaTu4eckuii aHAJIH3
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CnocobeH mnpuMeHsTh (yHIaMeHTalbHbIE 3HAHUS, MOJY4YEHHbIE B oO0JacTu
MaTeMaTU4YeCKUX M (MJIM) €CTECTBEHHBIX HAayK, W HCIOJb30BaTh UX B MpodeccroHanbHOMI
NesITeIbHOCTH
ConepxaHue TUCUUILTHHBI

Beenenue B ananu3. OCHOBHbIE 4YMCIOBBIE MHOXKECTBA. PannoHalibHbIE 4YMciaa UM UX
cBoiicTBa. [leiictBuTenbHble yncia. OrpaHU4eHHbIE U HEOTPAaHUUEHHBIE YHCIOBbIE MHOKECTBA.

[Ipenen nocnepoBarenbHOCTU. YHCIOBBIE MOCIEAOBATEIBHOCTH U ONEPALIUU HAJl HUMHU.
CBolicTBa 4YHMCIOBBIX MOCIIEAOBaTEIbLHOCTEH. beckoHeyHo OojbplIMe W OECKOHEUHO Malble
nocyenoBareabHoCcTU. CXOas1I1e MOCIe0BATEIbHOCTH U X CBOMcTBa. Yucro e.

[lonsitne ¢yHKIMM OAHOM JeiicTBUTENbHOM mnepemeHHOW. [lpenenbHoe 3HavyeHHe
¢byukuun. HenpepsiBHOCTh. [loHsTHE QyHKIIMM OHOM AeiicTBUTENbHON nepeMeHHol. CriocoObl
3ananus ¢pyHkuuu. OrnpeneneHue U CBOMCTBA npejaena QyHKIUU B TOUKE U HA OECKOHEYHOCTH,
O6eckoHeuHbIe npeenbl. CpaBHEHHE OECKOHEUHO OOJIBIINX U OECKOHEYHO

Maiblx pyHKIui. Onpenenenue HenpepblBHOCTU (QYHKIMK B Touke. CBOMCTBA (QyHKIIHM,
HenpepbeIBHBIX B Touke. Kiaccudukanuss touek paspeiBa (QyHkuuu. CpoicTBa (DyHKIIMIM,
HENpPEepBhIBHBIX HA OTPE3KE.

OcHoBbl U PEepeHIINATBPHOTO  UCYUCICHUS (DYHKIMM  OJHOM  JEHCTBUTEIHHOM
nepemenno. IlpousBomnas, ee ¢Qusumueckuit wu reomeTpuueckuii cmbicia. [lonsTue



mupdepenuupyemoctu  pynkuuu. Tabmuna npousBojaHbIX. [IpaBmino auddepeHunpoBaHus
cinoxHoW QyHkuuu. Teopema o mnpousBoaHOM oOpatHoi ¢(yHkuuu. duddepenunan u
MHBAapUaHTHOCTh,  (Qopmbl  mepBoro  muddepenunana. [Ipumenenue  auddepenunana.
[IpousBonnbie U quddepeHnnanb BpICINX nopsakos. @opmyna Jleibuuma.

OcHoBHble TeopeMbl nudpdepeHnranbHOr0 ucuuciaeHus. Teopembl Pepma, Posus.
®opmynel Jlarpanxa n Komn. Ilpasuno Jlonurana. ®opmyna Teinopa.

UccnenoBanue ¢QyHKUMKM OJHOM JEHUCTBUTEIBHONM TIEPEMEHHOM U TOCTpOeHue eé
rpaduka. HaxoxxneHue HamOOJbIIEr0 M HAMMEHbILIEro 3HaueHUuM (YHKIUU. MOHOTOHHOCTH
¢byukun. OTbIcKaHME TOYeK SKcTpemyma. HampapiieHue BBITYKJIOCTH Trpaduka (QYHKLIHU.
Touku mneperumba rpaduka ¢GyHkuuu. AcumnToThl rpaduka Qynkuuu. Ilpumepnas cxema
uccienoBaHus PYHKUMU U MOCTpoeHue ee rpaduka. HaxoxaeHne HanboIbIINX U HAMMEHbBIIUX
3HaYeHUN QYHKLHUU.

Heonpenenéunpiii unterpan. Ilonarue nepBooOpasHoil (YHKIMH M HEONPEAeIEHHOTO
unTerpaia. CpoiicTBa Heompenen€HHOro unTerpana. Tabmuna nHTerpanoB. OCHOBHBIE METO/IbI
MHTErpUPOBAHUS.

WuTerpupoBanue B 37eMEHTapHBIX QyHKUMSIX. HTErpupoBanue paioHaibHbIX IpoOeil.
WHuTerpupoBanrne HEKOTOPBIX UPPALIMOHAIBHBIX U TPAHCUEHACHTHBIX BHIPAKEHUH.

Onpenenéuupiii uHTerpan. Murerpanphble cymmbl. MHTerpupyemocts. Bepxuue u
HwKHHE cyMMBbl [lapOy. HeoOxonumoe u 0CTaTOYHOE yCIOBHE UHTETPUpPYyeMOCTH. HexkoTophie
KJIacChl MHTErpupyeMbiX pyHKuui. OcHOBHBIE CBOMCTBA omnpeaenéHHoro unrerpaiga. Gopmyna
Herotona-JleiiOnuia. 3aMeHa MEpEeMEHHOW W WHTETPUPOBAHUE IO YACTSAM B ONPEACIEHHOM
UHTErpase.

I'eomerpuueckue U Qu3MYeCKUe MNPUIOKEHUS ONpenes€éHHOro uHTerpana. [lmomansb
mwiockoi ¢urypsl. JnuHa xyru kpuBoil. OObEMBI Ten M IJIOWAAM IMOBepXHOCTU. Pabora.
[Tepemenienue. LieHTp TsKECTH.

HecoOcTBennble nnTerpansl. HecoOCTBEHHBIE MHTErPajibl IEPBOrO M BTOPOrO pojia, UX
CBOMCTBA, METO/1bI BBIUUCIICHHUS.

IIpenogaBarenb: KaHAUAAT NEJArOTMYECKUX HAyK, noueHT [llepcruéBa H.A.

b1.0.12 OcHoBbI HH(pOPMATHKH
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CnocobeH npuMeHATHh (yHIaMEHTalbHbIE 3HaHUS, MOJY4YEHHbIE B oO01acTu
MaTeMaTU4YeCKUX M (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh UX B MpodeccroHanbHOMI
NesITeIbHOCTH

OIIK-2. CrocoGeH HuCIOJIb30BaTh M aJallTUPOBATh CYILECTBYIOUIME MaTeMaTHYECKHE
METO/Ibl M CUCTEMBI IIPOIPaMMUPOBAHUS JUIsl Pa3padOTKU U peaiu3alii allfOPUTMOB PELICHUS
MPUKIAIHBIX 3a7a4

OIIK-4. CrnocobeH mNOHMMATh NPUHIUIBI PabOThl COBPEMEHHBIX HH(GOPMALUOHHBIX
TEXHOJIOTUH M UCIIOJIb30BATh UX JUISl pelIeHus 3a/1a4 Mpo(eCCHOHATbHON AESITETbHOCTH.
CoaepxxaHue TUCUUILTUHBI

B muctumuinae «OcHOBbI MHPOPMATHKU) PACCMAaTPUBAIOTCS KOHLENTYaJIbHbIE OCHOBBI
UH(OPMATUKH:

JIEKapTOBO IPOU3BEICHUE MHOXKECTB;

COOTBETCTBUS Y OTHOILLIEHUS;

anredpanvecKue orepaiuy;

OTHOIIEHHUS MOPSAJIKAa U OTHOIIECHUS SKBUBAJIEHTHOCTH;

dbopManpHOE  OMpENENIEHWe  aJIropuTMa BBOJUTCS C  MOMOIIBIO  MAIUH  C
HeorpanuueHHbiMH peructpamu (MHP), a He uepe3 mamunbl Trhiopunra. Takoit moaxon
MO3BOJISIET OBICTPO MEPEXOJUTh K COJAEpKAaTeNbHBIM pe3yibTaTaM Teopuu anropuTmon. [Ipu
JI0Ka3aTeNIbCTBE TEOPEM JUArOHAIBbHBIM METOJIOM B JIEKIHSIX IIHPOKO HCIOJIb3YIOTCS METO/IbI,
OMHpAIOLIUECs HA TEOMETPUUECKYI0 HHTYUIUIO;

CHOCOOBI 3aIIMCH AITOPUTMOB (CJIOBECHAs 3aIMCh, TpaduuecKast 3alKCh, IICEBIOKO).



BBenennble MaTemaTHueckue OOBEKTH IMO3BOJISIOT JAaTh CTPOTOE OINpEesieHHuEe Tula
JAHHBIX U OMKMCATh OCHOBHBIE TUIIBI JAHHBIX COBPEMEHHBIX A3BIKOB MPOrPAMMUPOBAHMS, TAKUX
KaK MacCcHB, CTEK, o4epellb, OOCYAUTb THUIIOBbIE aJTOPUTMbI MX NPUMEHEHHS] B Pa3IUUYHBIX
npeaMeTHeIXx oOnactax. [logpoOGHO paccMoTpeHbl rpadbl Kak OOBEKTHl Il XpaHEHHs HU
00paboTku nHpOpMaIUK.

Crucku. IlpencraBieHue CTEKOB W OdYepeledl ¢ IMOMOIIbI0 CIHCKOB. l{ukmmuaeckue
cnucku. Ilpencrasnenue rpaga ¢ moMOIbIO CIMCKOB HHIUACHTHOCTH.

Jliisg pa3paboTKU ajIropuTMOB IpeaIaraeTcsi UCHOJIb30BaTh CTPYKTYPHBIH U OOBEKTHO-
OpPUEHTUPOBAHHBIN MMOAXO/IBI.

OOcyx/ieHbl ~ PEeKypCHUBHBIE  aJFOPUTMbI,  JUHAMHYECKOE  IPOrpaMMHpOBaHHE,
IporpaMMUpoBaHie nepebopa BapuaHTOB (mepedop ¢ BO3BpAaTOM, METOJ BETBEH M IpaHUL),
’Ka/IHbIE aJITOPUTMBI.

JUis WIITIOCTpalMy TEOPETUYECKUX IMOHATHI HUCMOJIb3YIOTCS TaKue KJIAcChl 3a/ay, Kak
3a/auM Ha nupoBOM KapTe, 3a/1a4 Ha HIaXMaTHOW JI0CKe, 3a/1a4M Ha rpadax (mouck B rpade B
UIMPUHY, TOUCK B rpade B IIIyOMHY, HOMCK KpaTyalIiero myTyu B JaOUPUHTE).

Tekyias camocTosTenbHasi paboTa CTYJIeHTa HAlpaBJIeHa Ha YIIyOJIeHHue U 3aKperyieHUe
3HAHMM CTYIEHTOB W pa3BUTHUE MpakTUYeckux ymeHuid. OHa 3akiiouaeTcss B pabote ¢
JEKUMOHHBIMU MaTepuallaMU, TOUCKE M 0030pe JIUTEpaTypbl U DJIEKTPOHHBIX HCTOYHHKOB,
“H(pOpMaIIUK 110 33JIaHHBIM TEMaM Kypca, OTIepeKaroleld CaMOCTOsATEILHON paboTe, B U3yU4eHUH
TEM, BBIHECEHHBIX Ha CaMOCTOSITENIbHYIO IPOPa0OTKY, MOJArOTOBKE K Ja00OPATOPHBIM 3aHATHUSM.
IIpenogaBareb: kanauaaT Gpuanko-mMareMarndeckux Hayk, nomeHT E.I1. EMenbuenkoB

b1.0.13 IluckperHass MaTeMaTUKa
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1 Croco0OeH mnpuUMEHSTHh (QyHIaMEHTAJIbHbIE 3HaHUS, MOJIydeHHbIE B oO0JacTu
MaTeMaTU4eCKUX M (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh UX B IMpodeccrnoHanbHOI
NesITeIbHOCTH

OIIK-3 Crnoco0OeH mnpUMEHATb M MOIM(UUUPOBATH MAaTEMATUYECKUE MOJEIH JUIs
perieHus 3a1a4d B 006J1acTy MPoPECCHOHAITBHON e TETLHOCTH

[1K-1 CnocoGeH oCyIlIecTBIATh MOUCK, aHaIN3, CUCTEMATU3aIMI0 HayYHOU MHpOpMaun
B o0jacTu MpUKIATHOM MaTeMaTMKd M MHGOPMATUKU I  peaju3aluud  Hay4dHO-
HCCIIEIOBATEIbCKUX MPOEKTOB M pElICHUs MNPUKIAJAHBIX 3aJady IO IPOEKTUPOBAHUIO H
pa3paboTke MPOrpaMMHOr0 o0ecrieueHus
CoaepxxaHue TUCUUILTUHBI

BBenenue. Mecto nucKpeTHOM MaTeMaTUKU B CUCTEME MaTeMaTHYeCKOro oOpa3oBaHUS.
CooTHolIEHHE MEX]y IUCKPETHBIM M HENpPEpPhIBHBIM MOAXOAAMHM K H3YYEHHUIO DPa3JIMYHBIX
aBJIeHUH. J[uCcKpeTHas MaTeMaTrKa, MaTeMaTH4ecKas KHOEpHETHKA U KOMITbIOTEPHBIE HAYKH.

DneMeHTbl KOMOMHATOPHOTO aHaian3a. OCHOBHBIE THUIIBI COEIMHEHUH (C IOBTOPEHUSIMHU U
6e3). IlpaBuna mnpousBeneHuss U cyMmmbl. [lpyuHIMI BKIIOYEHHS M HCKIIOYEHHsA. buHoMm
HeroTona, nomuHOoMuanbHas Teopema. IlpousBojsiiue QyHKUMH M HUX [PUMEHEHHE.
PexkyppentHble  cooTHoweHusi, uyucia @dubonayun u ux cBoicTBa. Bo3BparHbIe
nocnenosarenbHocTd. Dopmyna buns. Ilpocreiimue QyHknuoHanbHble ypaBHEeHUsA. OCHOBHas
3aJla4ya UCYMCIIEHUS] KOHEYHBIX PA3HOCTEMH.

Jlornueckue ¢ynknuu. Anredpa noruku. DyHKuu anreOpsl Joruku. Peanmzarus
¢byHKIME  popMynamu, SKBUBAJEHTHOCTh (GopMyn. CBolcTBa 3JIEMEHTApHBIX (PYHKLIHUH.
Paznoxenne ¢pynkuuit mo nepemenubm. JJIH®O, KH®, CAH®, CKH®. I[TosiHOTa 1 3aMKHYTOCTb.
[Tomuaomsbl XKerankuna. Baxseilmme 3aMkHyTbhle Kiaccel. IIpencraBieHue o pe3yibraTax
[Tocra. Peanmmzanus ¢yHKIuid anreOpbl JIOTHKA CXeMaMH W3 (DYHKIIMOHAJIBHBIX SJIEMEHTOB.
JiBonunsIil cymmarop. [IpoGnemarrka Teopun KoaqupoBaHusi. AjnpaBUTHOE KOJIUPOBAHHUE.

Onementsl Teopun rpadoB. OCHOBHbIE NOHATHUSA Teopuu rpadoB. Tumbl U crnocoOsbl
3amanus rpagos. M3omopdusm, cBsi3HOCT. JlepeBbs u ux cBoiictBa. [lnanapHocts. dopmyna
Oiinepa. Kputepuii miianapHoctu. Packpacka ninanapubix rpagos. [IpeobpazoBanue rpados.



DOneMeHTbl TEopuu anroputmoB. Berumcnumble ¢yHknuu. Teopust pexkypcUBHBIX
¢byukuuil. ®ubonayun u Karanana. Hopmaneubie anroputmbl. Mamunel Teiopunra u [locra.
Hepaspemumsbie anropurMuyeckue npobiaemsl. Teopema ['énens o HEMONHOTE.

DOnemeHTHl Teopun aBToMaToB. [loHsATHE U onpeeeHne KoHeYHoro apToMara. CrocoOsl
3a/1aHMs U TIPUMEPBI KOHEYHBIX aBTOMATOB.

OnemeHTsl Teopuu KoaupoBaHus. KonaumpoBanue u nexkoaupoBanue. Kpumnronorwus.
AndaButHOoEe KOoaupoBaHHe. B3auMHO OogHO3HAa4YHBIE KOJBI. JlOCTAaTOYHBIM MpHU3HAK W OOIIHIA
kputepuii. Kol Xemmunra.

IIpenonaBaresib: KaHAUIAT PU3NKO-MAaTEMaTUUECKUX HAYyK, AoueHT ['omonoB C.A.

b1.0.14 OnepanuoHHble CHCTEMBbI
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CnocobeH mnpuMeHsTbh (yHIaMeHTalbHbIE 3HAHUS, MOJY4YEHHbIE B oO0JacTu
MaTeMaTU4YeCKUX M (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh UX B IMpodeccrnoHanbHOMI
NesITeIbHOCTH

OIIK-4. Cnocoben pemars 3agaud  NOpo(ecCHOHATBLHOW  JEATEIBHOCTH  C
HCIIOJIb30BAHUEM CYILECTBYIOUIUX HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTMH U ¢
Y4€TOM OCHOBHBIX TpeOOBaHUM HH()OPMALIMOHHON OE30MaCHOCTH

[IK-2. Cnocoben ananu3upoBaTh TpeOOBaHHWS W MPOCKTUPOBATh MPOTPAMMHOE U
nH(pOpMaLlMOHHOE OOECcreueHue KOMIIBIOTEPHBIX CETeH, BBIUMCIMTEIbHBIE MOJEIN U MOJIEIH
JAHHBIX JUISl peaIn3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) MPOrPAMMHBIX ITPOTYKTOB.
CoaepxxaHue TUCUUILTUHBI

OcHOBHbIE MOHATHUS ONIEPALMOHHON cucTeMbl. [loHATHE OnepallnOHHON CUCTEMBI U LIEH
ee paboTel. KoMnoHeHThl KOMIbIOTEpHON cucTeMbl. Knaccudukanus KOMIBbIOTEPHBIX CHCTEM.
Ucropuss OC. OteuectBeHHbIe onepannoHHbie cucteMmbl. OcoberHocTr OC miisi TepCOHATBHBIX
koMIptoTepoB. [lapamnensHbie koMmmnbroTepHble cucteMbl U ux OC. PacnpeneneHHbie
koMIbtoTepHble cuctemsbl U ux OC. Kinacrepusie Bbrunciautenbuble cucteMbl 1 ux OC. Cucremsl
u OC peanbHOTO BpeMeHu. Pazputue koHuenmuii u Boamoxxkuocreit OC.

Apxutexktypa OC. @ynkuuun OC. VYpoBuu aOctpakuuu OC. ApxuTekrypa
KOMITbIOTEpHOU cucTteMbl. OOpaboTka mpepblBaHUN. ApXUTEKTypa BBOJa-BbIBOJA. IIpsimoit
noctyn k namsatu (Direct Memory Access — DMA). Ctpykrypa naMsitu. AnmnapaTHas 3aliuTa
nmaMsITH U Tpolleccopa. YTIpaBieHHE MaMAThio. Ympaienue ¢danmamu. Cucrema 3amiuThI
(ptotection). Cucrema mnomnepXku KomanmHoro wuHTeprperatopa. CepBuchl (ciyx0b1) OC.
Cucremuble BbI30Bbl (system calls). YpoBuu aOctpakuuu. Buptyanbuble mamuabl. Llenu
npoexkTupoBanus u pazpadotku OC.

[Ipoueccer OC. Ilotoku. Ionsitue mpouecca. CoctostHus mpouecca. biok ynpasneHus
npoueccoM. IlnaHMpOBIIMKY, BBINOJHSIOUINE AMCIETYEpU3alnio mpoieccoB. [lepexntouenue
KoHTekcTa. HezaBucumble U B3auMoieicTBYOIIKE Hpoliecchl. Buibl opranuzanuy B3auMOCBSI3H
npoueccoB. OIHONMOTOYHBIE M MHOTONOTOYHBIE Tpolecchl. McTopus MHOrONOTOYHOCTH.
[lonb3oBarenbckue TMOTOKM M MOTOKM sApa. Mojenun MHOTronoToyHoctd. Ilpo6Giemsl
MHoronoto4yHocTH. [lotoku B Windows. Ilotoku B Linux. [lotoku B Java.

Tynuku. Ynpasnenue namsteio. [IpoOGnema TynmukoB. Metonpl oOpaOOTKH TYNHKOB.
[IpenoTBpaiienue TynukoB. bezonacHoe coctosiHue cucTeMbl. MeTo 1bl 0OHApYKEHUS! TYIHKOB.
Boccranosnenne nocne tynuka. OCHOBHBIE IMOJOXEHHS pa3MELICHUS MPOIECCOB B IMaMSTH.
Cpsi3pIBaHME NIPOrPAMM U JIaHHBIX C ajpecaMu B mamsTH. Jloruueckoe u pusnueckoe ajpecHoe
npoctpadcTBo. CMmexHOe pacrnpeneneHue namsata. Oparmentanus. CTpaHUuHas OpraHu3aliysl.
3amura namatu. CTpykTypa Tadbauusl ctpanul. Mepapxuyeckue Tabnuibl crpanuil. [IpuHnunme
CErMEHTHOI OpraHu3aluy NaMsaTH. ApXUTEKTypa CErMEHTHON OpraHU3aluy aMsTH.

Bupryanbnas namsarte. @aiinoBsle CUCTEMBl. MOTHBHpPOBKA KOHLENIMHA BUPTYaIbHOMN
namsatu. CrpaHuuHas opraHuzauus 1o TpeboBanuto. OOpabOTKa CHUTyallUM OTCYTCTBHUS
cTpaHuilpl B mamMiaTH. OIIEHKAa MPOW3BOJUTEILHOCTH CTPAaTEruud OOpaOOTKH CTpaHUIl TIO
TpeboBanuto. [IpenmymiecTBa BUpPTyallbHOM NaMsATH HpH co3gaHuu mpoueccos. [IpoOnema



3aMeIIEHUsl CTPAaHUI. AJNTOPUTMBI 3aMelleHMs] cTpaHull. TunuyHas opraHu3auus ¢ailiioBoit
cucrembl. Peanuzanus ¢aitioBbix cucreM. CUCTEMHbIE CTPYKTYpPhI B MAaMSATH AJISl YIPaBJICHUS
(aiinoBoit cuctemoil. Buptyanbnbie (aiiyioBble CHUCTEMBl. YTIpaBJIeHHE CBOOOIHOW BHEIIHEH
MaMSThIO.

Cucremsbl BBos1a-BeIBOJa. CeTH U ceTeBble CTPYKTYphl. Onpoc ycrpoiicTs. [IpepriBanus.
BBon-BeiBo ¢ nipsiMbIM JtocTynioM K namsata (DMA). IIporpammMusblil naTepdelic BBoa-BbIBOAA.
brounbie n cumBoiibHBIE ycTpoiicTBa. CereBble ycTpoicTBa. Yacel u TaiimMepsl JKU3HEHHBIN
UMK 3ampoca Ha BBOA-BbIBOA. [Ipou3BoauTenbHOCTh  BBOja-BbIBoja. (CereBble H
pacnpesiesieHHble  omnepaluoHHble cucTeMbl. Tumbl ceredl. CrpaTeruu MapuIpyTH3aLUH.
Crparteruu coenMHEeHHs U paspenieHne Koyum3ui. CeTu ¢ KoJbleBoi Tonoiorueit. [IpoTokoms
KoMMyHHKau. Moaens [SO.

besomacHocts omepanuoHHbIX cucreM U cered. Linux. Windows. [IpoGnema
6e3omacHocTH. Ayrentudukanus. [Iporpammubie yrpo3sl. CucreMHble Yrpo3bl. THIIBI CETEBbIX
atak. IlpuHuunel pa3paboTku Oe30macHBIX MPOrpaMMHBIX MPOAYKTOB. boppba c arakamu.
OObHapyxeHue nonbITOK B3oma. Kpunrorpagus. YpoBHH 0€30IaCHOCTH KOMIIBIOTEPOB.
Uctopusa Linux. [IpuHIMOBI NPOEKTUPOBAHUS U KOMIIOHEHTH! cucTeMbl Linux. Mcnonnenue u
3arpy3ka MoJib30BaTeabCKuX mnporpamMm B Linux. Cucrems! daiinoB Linux. BeBog u BbIBOI B
Linux. B3aumoneiictBue nponeccoB B Linux. Ctpykrypa cetu B Linux. besomacnocts B Linux.
ApxuTtexkTypa M OpuHUMIBI mpoektupoBaHuss Windows. HcnosHuTenbHas moOJACUCTEMA
(executive) siapa Windows.

OC st moOunbHbIX yeTpoicTB. OcobenHoctn OC 11t MOOMIIBHBIX YCTPONCTB. PhIHOK
OC nmns MmoOmipHBIX yerpoicTB. Windows Mobile. Symbian OS. Google Android. BlackBerry
OS. Ilepcnektunbl OC 11 MOOUIIBHBIX YCTPOHCTB.

OC pns oOnauHbIX BbIUMCIEHUN. [lepcreKTUBBI ONEPALMOHHBIX CUCTEM. DJIEMEHTHI
KOHIICTIIIMY U apXUTEKTyphl 00auHbiX BeruuciaeHuii. Windows Azure Unatepderic AGP. Solaris.
MacOS. Copemennsbie Teraennnn B pazsutuu OC. I'papuyeckue o6omouxu OC.
IIpenonaBaresnb: kanAuIaT pu3nKo-mMaTeMarnueckux Hayk B.B. Cenuninos

b1.0.15 Ilcuxoaorus
I[lnanupyemble pe3yjbTaThl 00yUeHHsI MO JUCHUNINHE

VYK-3. CriocobeH ocCymecTBIATh COUATBHOE B3aUMOJICHCTBUE U PEAIM30BBIBATH CBOIO
pOJIb B KOMaH/IE

VK-6. CnocobeH ynpaBiiAiTb CBOUM BpPEMEHEM, BBICTpauBaTb U PEATU3OBBIBATDH
TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE MPUHIIMIIOB 00pa30BaHUs B TCUCHUE BCEH KU3HU
CoaepxxaHue TUCUUILTHHBI

[Icuxuka kak mnOpeaMET HaydHOro mno3HaHus. Meroapl mncuxosioruu. [Ipeamer
ncuxoyiorud. llorstue ncuxuku. DYHKIUKW M CTPYKTypa IMCHXUKH. MECTO TICHXOJOTUU B
cucteMe HayK. MeToapl TICHUXOJOTHYECKOTO WCCICIOBAHMs: HAOMIOACHUE, SKCIICPUMEHT,
TECTUPOBAHUE U JIP.

Hcropust pa3BUTHS ICUXOJIOTHYECKOTO 3HAHUS M OCHOBHBIC HAIIPABJICHUS B TICUXOJIOTHH.
[lcuxosoruss kak Hayka O Jylie, O CO3HAHHWHM, O TIOBEACHHH, O TICHXHKE. buxeBmopusm,
TeIITATBIICUXOJIOTHS, TICHX0aHAIN3, KOTHUTHUBHAS TICUXOJIOTHS, TYMaHUCTUYECKAsi TICUXOJIOTHS,
JIeITCALHOCTHBIA ITOIX0 B OTCUECTBEHHOM IICUXOJIOTH.

Mo3r u ncuxuka. Pa3BuTHe INcuxuku B mpouecce ¢uioreHesa. Mo3r U ICHUXHKA:
JIOKAJM3AIlMOHHBICE W aHTUJIOKAIM3alMOHHBIE TeOopHuH, (YHKIIMOHAJIbHAS ACCUMHUTPHUS KOPHI
OOJIBIIUX MOJTyIIAPUH TOJOBHOTO MO3Ta.

Coznanue. CTpyKkTypa CO3HaHUS. 3HAYEHUE, JTUYHOCTHBIA CMBICI, YyBCTBCHHAs TKaHb
co3Hanusa. CoOTHOIIEHHE CO3HAHUSI M 0€CCO3HATENHHOTIO.

[lcuxuka m opranusm. PazButue mncuxuku B QuiioreHeze. UyBCTBUTEIBHOCTh, CTAJIUS
AJIEMEHTAPHOW TICUXHMKH, CTaJUs NMEPIENTUBHON NMCUXUKH, VIHCTUHKTBI U U3MEHYUBBIE (POPMBI
noBeseHuA. OTIu4Yre ICHXUKH YeJIOBEKA OT IICUXUKH JKHBOTHBIX.



Buumanue. Omymenue u Bocnpusitue. IlpeacraBienue. MHeMuuyeckue HpPOIECCHI.
OcHoBHble ncuxuueckue mnpouecchl. [lo3HaBarenbHbIE Mpolecchl (OUIYIIEHHE U BOCIPHUSTHE,
MHEMUYECKHE IPOLIECChl, MBIIUIEHHE U BOOOpakeHHe, BHHMaHHE), HX CBOICTBa,
3aKOHOMEPHOCTH U POJIb B UHTEIJIEKTYaIbHON U TBOPYECKON JESTENbHOCTH.

BooOpaxxenne. MpiieHue W UHTEIIEKT. TBopuecTBO. Buasl MblluieHUs |
BooOpaxxenus. Teopum wunremiekra. Ilcuxomnorust TBopuectBa. llcuxosiornueckue mTpUEMbI
U3YYEHUs UHIUBUIYaTbHBIX 0COOEHHOCTEH MM03HABATEIbHOM ChEPhI INYHOCTH.

[lonatne snmuuHOCTM B ncuxosnoruu. Teopuu nmuHocTH. [Icuxonormdeckoe 3HAHUE WU
pa3BUTHE COBPEMEHHOM JHMYHOCTH. WHIWMBUJ, JWYHOCTh, CYOBEKT, HWHAMBUAYAIbHOCTD.
CoBpemeHnHble TeopuH JUYHOCTH. [Icuxonornyeckiue METOAUKN U3y4EHUS JIMYHOCTH.

MortuBaiys B CTpYKType JIMYHOCTU. MOTHUBALMOHHO-NIOTPEOHOCTHAS cdepa JTUUHOCTH.
[lonstTue ™otuBa. HampaBnenHocTs mnuuHocTH. Mepapxus mnoTrpeOHOCTEH U IPUHLMUIIBI
MOTHBAIUH.

Temnepament, xapakrep. TemmepameHT — OuoONOrMYecKUid (yHIAMEHT JUYHOCTH.
CpoiicTBa TemnepaMenTa. TUrbl TeMnepaMeHTa U UX XapakTEepPUCTHUKA: MEJIAHXOJIUK, CAHTBUHUK,
X0JIepuK, (aermMatuk. TemnepaMeHT U MHAUBUAYaAJIbHBIN CTUJIb JEATENbHOCTU. XapakTep Kak
cucrema jAeWcTBeHHbIX OTHolIeHUH (b.®d. MscuimeB) W Kak HHAWBUAYAJIbHBIM KU3HEHHBIN
CTWIb. B3aumocBs3b TeMepaMenTa 1 xapakrepa. [lonsaTie akueHTyanuil xapakrepa v UX BUJBL.

OMonuu 1 yyBcTBa. Bossi. OMonnoHanbHO-BoJeBas cdepa TMUHOCTH. 3HAaUEHHUE YYBCTB B
MIPaKTUYECKOW W TO3HABATEJIbHOM JAEATEIbHOCTH dYesloBeKa. DOpMBbl NMEPEKUBAHMSI UYBCTB.
Omonmn. Addexrt. Hactpoenue. Ctpecc. @pycrpanus. Tpesora. [lenpeccus. MeToasl u3ydeHus
AMOIMOHANBHBIX siBieHHUM. [loHsiTne 0 Bosle. MoTuBammoHHass cdepa JUYHOCTH U BOJIEBAs
NEeATENbHOCTh. BoseBOM akT m ero crpykrypa. lIpuHsaTHe pemieHus, ero InCHUxXOoJIOTHYecKas
xapakrtepuctuka. BoneBoe ycunue. BoisieBble kauectBa W uX (opMmupoBaHHe. 3alaud
BOCITUTaHUS U caMOBOCTIUTaHus Bosu. [lcuxuueckas perynsuus noBeieHus 1 1eTeIbHOCTH.

Camoonienka au4HOCTU. llcuxosiornyeckue MpPearnoChIKA CaMOpa3BUTHUS. Y POBEHb
CaMOOLEHKU JIMYHOCTH, MPUTSI3aHUN M ¢pycTpauuu B couuanuzauuu. llcuxonoruueckue
MPENNOCHIIKA CAaMOPa3BUTHS.

OO01merncuxoornyeckas TeOpus EeATEIHLHOCTH. CrocobHoCTH. ITcuxomorus
nesitenbHOCTH. CrocoOHOCTH W 3(PPEKTUBHOCTh nAeATenbHOCTH. OOImmMe U CcrenuaibHbIe
cnocoOHocTu. [lcuxonornueckuii anam3 MpodHecCUOHATLHOMN AEITEIHOCTH.

Br160p KU3HEHHOTO MyTH B colpanu3anuu JnyHoctu. Conpanusanus JuyHocTU. Boi6op
KU3HEHHOTO MyTH. [Ipodeccronanbuoe CaMOOIIpeICIICHHE, camopeanu3anus,
npodeccroHaIn3alus MOJIObIX JIFOCH.

[IpodeccruonanbHoe camopasButue, Aepopmanuu U Bbiropanue. IIpodeccuonanbHast
nepopmanuss u npodeccuoHanbHOe BbiropaHue. CaMoyTBep:XkKJAe€HHE B  OOIIECTBEHHBIX
oTHOIIEHUsIX. COLMaNBbHO-TICUXO0JOTMYECKHE aCIIEKThI MIEPUO/Ia 3PEJIOCTH.

MexnuyHocTHele OTHOweHHs. OOuieHne. MecTOo MEXJIMYHOCTHBIX OTHOUICHUH B
cucteMe oOIeCTBeHHBIX OTHOMmEeHU|. JIro00Bh. [dpyxba. Bpaxna. OnunouectBo. OcoOeHHOCTH
JUYHOCTH, BIUSIOLME Ha (QOPMUPOBAHHWE MEXKJIMYHOCTHBIX OTHOIIEHUW. Pa3Butune
MEXJIMYHOCTHBIX OTHOIIEHUNA. MeXITMYHOCTHBIE KOH(IUKTHI.

IlonsTne wu  Bungel  oOumenuss. CopnepkaHue, LEeId M CpeAcTBa  OOLIEHUS.
KoMMmyHMKaTHBHAsi, TepLENTUBHAs] U WHTEpaKTHBHAas CTOpoHbl oOmieHus. [lonsTue
MEXJIMYHOCTHOM mnepuenuuu u e€ mexaHusmoB. OOmieHwe U peub: Buabsl U QyHKUMH pedH.
Texauku u npuémel oOmeHus. PasButue obOmenwus. JlemoBoe oOmieHue, ero BUABI (POPMEI.
[Icuxonoruueckre 0COOEHHOCTU MyOJIMYHOTO BBICTYILJICHUS.

[lcuxonorus Manbix rpymm. Ilpobrmema rpynn M ux Kiaccu(uKalud B COLMAIBHOM
ncuxosiorud. JluHaMuyeckue TMpolecchl B MajblX TIpynnax: KOHQOpPMHU3M, (EHOMEHBI
IPYINIIOBOTO JIaBJIEHUS, TPYNIOBOM CIUIOYEHHOCTH, JHJEpcTBa U pykoBojcTBa. ColualibHO-
NICUXOJIOTMYECKHE  acHeKThl  pa3BuTUs  rpymnmnbl. llcuxosnornueckue U COLUAIBHO-
MICUXOJIOTMYECKHE AacCMeKThl MpoOJIeMbl JUACPCTBA U PYKOBOJACTBA. DEHOMEH JUYHOCTH U



IuAepcTBa. BausHue TMYHOCTHBIX KAYECTB Ha POJIEBOE pacIpeesIeHne B OpraHu3aluy U BEIOOD
KU3HEHHOW CTPATETrHH.

[lcuxonoruyeckre TeOpUM KOJUJIEKTUBA KaK BBICIIETO YpPOBHS pPa3BUTUS TPYIIIBL.
[Icuxonoruyeckre OCOOCHHOCTH BBIPAOOTKM KOJJIEKTUBHBIX M KOJIJIETUATIbHBIX pPELICHUI.
[Icuxonoruyeckre METOAbI ONITUMU3ALIUY BEIPAOOTKU PEIICHUM.

IpenogaBarenb: kaHauaar rncuxojormdyeckux Hayk, aoueHT K.E. Ky3pmuHa, kanaumar
IICUXOJIOTMYECKUX HayK, noueHT M.B. Mopo3ukoBa

b1.0.16 IIpodeccnonanbHasi 3ITUKA
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIHHE

VYK-3: CriocobeH ocymecTBISITh COIMATbHOE B3aMMOJICUCTBHE M PEATM30BBIBATH CBOIO
POJIb B KOMaH/IE

VYK-10. CnocobGeH ¢opmMupoBaTh HETEPIUMOE OTHOIIEHHWE K KOPPYHLMOHHOMY
MTOBE/ICHUIO
ConepxxaHue TUCUMILTHHBI

[Tonstue mopanmu. IlpoucxoxnaeHne Mopanu. PaznuyHble KOHLUENIUU MPOUCXOKICHUS
Mopanu. Mopanb Kak peryjiasTop OTHOUIEHHH Mexay oapMu B obOmectBe. COOTHOLIEHHE
MOpajli U TpaBa, MOpajldi U HKOHOMHUYECKOoro uHTepeca. Colep)kaHue TIOHATHS MOPAIH.
OcHOBHBIE XapaKTEPUCTUKU NPUHIUIIOB Mopaiu. [Ipobaema 060cHOBaHUS MOPAIIH.

Uctopus passutust »tuku. Teopernueckas M HopMaTuBHas 3Tuka. COOTHOLIEHHE
noHsATui "3THKA", "MOpans", "HPABCTBEHHOCTH'". «30JI0TOE MPABUIIO» ITHKHU. [loHATHE STUKHN B
LIMPOKOM CMBbICIIE U MpodeccrnoHaibHON 3TUKU. OCHOBHBIE BU/IbI ATUKH. OCHOBHBIE KaTErOpHU
3TUKU: A0OPO U 3JI0, COBECTb, JOJT, CIPaBEUIMBOCTh, CBOOOIa M OTBETCTBEHHOCTh. DTHUECKUN
aCMeKT MEKJIMYHOCTHBIX OTHOIIEHUH B Ppa3IMYHBIX c@epax dYeTOBEYECKON IesITeNbHOCTH.
DTUYECKUE KOJIEKCHI.

Ortuyeckue yueHus JpesHero Bocroka u JlpeBHelt ['peninn kak BrIpakKeHHUE CTPEMIICHUS
JaTh 4eJI0BEKY IEHHOCTHbIE OPUEHTHUPHI, ONPEACIUTh KPYr OCHOBHBIX O0s3aHHOCTEH U MPUAATh
KU3HU ompeaeneHHbiil cMbica. Kondymmancrpo. J[aocu3m.. MopaibHBIN peNsTUBH3M CO(PHUCTOB
1 MopainbHbIN abcomotu3m Cokpara. Yuenue [lnarona 00 3THUECKMX OCHOBAHUSAX COIUATBLHOM
rapMOHUH. YueHue ApUcCTOTeNs 0 T00pOJETEeNsIX U CIPABEAIMBOCTU. DTHKA 3IOXU 3JUIMHU3MA.
PenurnosHeiil xapakrep cpeqHEBEKOBOM 3TUKU. ['yMaHn3M snoxu Bo3poskieHns kak OCHOBA JUIs
BO3HMKHOBEHHUS AHTPOIOLIEHTPUUECKON S3TUKU. DTHUECKUi panuoHanu3sM HoBoro BpemeHwu.
OTUYECKHEe TPUHIUIBI HEMEUKOW Kiaccudeckord ¢uinocopun. Teopus yTUIuTapu3Ma.
Mapxkcuctckas 3tuka. Otudeckue koHuenuuu XX B. [IpuHuunel cyObekTUBU3MA, PENSATUBU3MA
U BOJNIOHTapu3Ma. HaydHo-pauMoHanuCcTUYECKHME M UPPALUOHAIMCTHYECKHE  ITHKO-
¢bunocodckre CuCTEMBI.

OTuka ¥ colMajgbHas OTBETCTBEHHOCTh OpraHU3aluu. OTHYECKUE I[IpaBHiia B
3aKOHOJATENbCTBE. DTHUYECKUE NPUHLHUIIBI 3(P(HEKTUBHON COLMATBHOW IMOJUTUKU. DBOJIOIMS
KOHLIETIIIUM COLMAIbHON OTBETCTBEHHOCTH OM3HEca B OOJIACTH 3alIUThl OKPYKAIOIIEH CpeJlbl.
[Tonutuka colMalbHON OTBETCTBEHHOCTH OpraHM3alMH. DTUYECKUE HOPMBI B JESATEIBHOCTH
opranu3aui. OCHOBHBIE MTOJIXO/IbI K MOJIUTUKE COIIMAIbHON OTBETCTBEHHOCTH.

KopnopartuHast kynbTypa. TuIbI KOPHOpPAaTHBHBIX KYJIbTYp. OTHUECKHUE IMPUHIUIIBI
opranuzanuu. CTpyKTypa MpaBui 3TUKU OpraHu3aluu. AMopaibHOE MOBEIeHUE paboToAaTeNs.
[ToBbIlIEHHE 3TUYECKOTO YPOBHS OpraHu3zanuu. Jrudeckue kojaekchl. Kaprtel aTuku. Komurers
THKU. OOydeHne ITHYECKOMY MTOBEJICHUI0. DTUUYECKOE KOHCYIbTUPOBAHUE.

OTuyeckue HOPMBbl OpPraHu3allid U 3THUKA PYKOBOJUTENS. ABTOPUTET PYKOBOJUTEINS.
XapakTepucTuKka OTHOUICHUH MEXIy pyKOBOJUTEIEM U MOAYMHEHHBIMU. CTUIIM PYKOBO/JICTBA.

[Tonste koHpaukrTa. YyacTHUKM KOH(paukrTa. [IpuunHbl KOHOIUKTOB B IEATEIBHOCTH
opranuzaiuu. CnocoObl pazpemieHuss KOH(MIMKTOB. MeToapl MNpeofosieHUs] KOHQIIMKTOB.
Kputuka u npaBuiia ee UCIoIb30BaHMUSL.

OO1eHue Kak couuanbHo-ncuxonoruueckas kareropus. [lepuenmus. KommyHukaTtuBHas
KylIbTypa B J1eJ10BOM oOueHuu. [loHSTHS: BeXJIMBOCTb, KOPPEKTHOCTb, TAKTHYHOCTD,



ckpoMmHOCTh. [lokazarenu KyabTypel peud. Buabl gemoBoro ooOmieHusi. [lenoBoe oOiieHue:
ciyxeOHoe, KocBeHHoe, mpsmoe. CTwin OOUIeHUS: PUTYaJlbHbIN, MaHUMYJISITUBHBIN,
ryMaHUCTHYEeCKUW. @OpMBI [eI0BOro OOIIEHWs: JenoBas Oecema, IEpPEroBOPHI,  CIOP,
COBEIllaHuE, TMepenucKa. OTHYecKhe TpeOOBaHMs: MOOLIEPEHHEe, HaKa3aHue, KpUTHUKA.
VYnopasnenue nenoBbiM  oOuieHueM. ColMaabHO-IICUXOJIOTMYECKHE METOJAbl:  3apa)KeHHe,
BHYILIEHUE, NOJpa)xkaHue, IpUHYKIeHHE, MEHTOpCTBO. BepOanbHoe oOmenne. OCHOBBI Je0BOM
putopuku. [Ipuniuns! pedeBoro Bo3zaeiicTeus. Kommynukarususie addexrsl. Kynbrypa peun B
JIeIOBOM OOUIeHHH. YMEHHEe ciymarb. borarcTtBo s3blka. OTHKa HCIHOJB30BaHUS CPEJICTB
BBIPA3UTENIBHOCTH JIEJIOBOM peuu: TOHAJIBHOCTb, TJIABHBIE MBICIH, PUTOPUYECKHE BOIIPOCHI,
nuanor, noropsl. Kynbrypa muckyccuu. OmnpeneneHue crnopa ¥ JUCKyccud. Bujibsl BOIpocos
Oecelbl: OTKPBITHIE, 3aKPbIThIE, 3€pKAIbHbIE, KOHTPBOIIPOCHI.

OcoOenHoctu pedeBoro mnoseneHus. l[omoc, Manepa peun. CKOpoCTbh pedH.
[IpousHouieHne, apTUKYIALUS, MOAYISALHUSA, PUTMUYHOE ToBopeHue. OCHOBBI HeBepOalIbHOIO
oOuienus. BusyanbHasi cuctema: >KecThl, MUMHKA, KOHTAKT IJa3, MO3bl, NOX0JKa. CUCTEMBI:
TaKTUJIbHAS, aKyCTHueckas, Bu3yaipHas. Kunecuueckue 0coOEHHOCTH HEBEpOAILHOTO
obmenus. Ilo3za. XKectel. Mumuka. Iloxonka. BusyaibHblii KOHTAKT. 30HBI YEJIIOBEYECKOTO
KOHTAaKTa: MHTUMHAasl, JTU4Hasi, coluanbHasl, myOnuuHasd. J[ucTaHIMOHHOE OOIIeHne. DTHYECKHE
HOPMBI, CTPYKTypa U METOJIMKa BeieHus TenedoHHoro pasropopa. KynbTypa aenoBoro nucema.
CocraBinenue  nuchbMa  OTKaza.  MaHunymsiuuu B oOwmeHun.  OpraHuszaliMOHHO-
npenynpeaurenbuple  MaHumyiasuuu.  llcuxomornueckue — manumynauuu.  Jloruudeckue
MaHunyasuuu. [IpaBuna HelTpanuzauuy MaHunyssuil. OTciaeXxuBaHUe U3MEHEHUN CUTYalluid.
Mexanu3mbl  MaHunynupoBaHusi. CrnocoObl HeWTpanuzauuu. Ilpuemsbl, cTUMyIHpyOLIKE
00IIIeHNEe U CO3/ITaHUE JOBEPUTEIbHBIX OTHOIIEHUH. [IcuxoauarnocTuka.

OTUKET U LEHHOCTHAsl CHUCTeMa 00IIecTBAa. DTUKET U MEXIMYHOCTHOE O0IEeHNEe. DTUKET
KaK 3HaKoBasi cucreMa. Buabl 1 KOMIOHEHTHI 3THKeTa. OCHOBHBIE (QYHKIIMH ITHKETa. DTUKET B
KyJIbType JeJIOBOro oOmieHus.. 3HaueHue OSTUKEeTa B JEJOBBIX KOHTakTaX. I[IpuHUuUIIBI
COBPEMEHHOTO J1€710BOr0 3THKeTa. OCHOBHBIE KOMIIOHEHTBI M pa3felibl JIEJIOBOIO ATHKETA.
[IpuBeTcTBUS M MNpeACTaBlICHUS. OTUKET IMOBEJIEHUS C KOJUJIETaMH, DPYKOBOJAUTEISIMH U
NOAYMHEHHBIMU. OCHOBHBIE BUJABI STHUKETHOM aTpuOYTHUKUA. OTHUKET W HUMHUDK JEJIOBOTO
yenoBeka. CBoiicTBa uMu KA. JIeT0BOM KOCTIOM: TPaJWLIMK U HOBaluU. BU3UTHBIE KapTOUKU U
UX poJib B AENOBBIX KOHTakTaX. [IpaBuiia opopmienus u Buapl Bu3utok. Ilonapku u npasuia ux
napeHuss U noiydenus. [lpaBuia mpoBeneHus Aen0oBOro npuema. Buubl 1€710BBIX NPHEMOB:
'Ookay1 maMIaHnckoro', '3aBTpak’, 'obex', 'ykuH', 'a a8 ¢ypuier, 'WOKTEWIb', 'KOPEHHBIN wWiIn
yaitHeiil cTon'. OCHOBHBIE OCOOCHHOCTH KaXKJI0TO BuIa mpueMoB. Paccanka rocreit. [loBenenue
Ha npueme. CepBupoBka crona. MeHto. 3akycku, HanuTkd. OOCIyXHMBaHHE Ha TMpUEMax M
OaHKeTax.

IIpenonaBarennb: kKanauIaT puocoPpckux Hayk, 1oueHT MypaBbeBa ML.E.

b1.0.17 SI3bIKkH ¥ MeTOABI NPOrPAMMHMPOBAHHUA
Inanupyemsbie pe3yJibTaThl 00yUYeHHs MO JTHCHHUIIJIMHE

OIIK-1. CnocobeH mnpuMeHsTh (yHIaMeHTalbHbIE 3HAHUS, MOJY4YEHHbIE B oO0JacTu
MaTeMaTU4YeCKUX W (MJIM) €CTeCTBEHHBIX HAayK, M HCIIOJIb30BaTh WX B TMPodhecCHOHATBHOM
NesITeIbHOCTH

OIIK-2. CrocoGeH uCIoJIb30BaTh M aJallTUPOBATh CYILECTBYIOUIME MaTeMaTHYECKHE
METOJIl U CHCTEMBI MTPOTPAMMHPOBAHUS JJIsI Pa3pabOTKU M pean3allii aJlTOPUTMOB pPEIICHUS
MPUKJIAIHBIX 337189

OIIK-4. Cnocoben pemars 3agaud  Npo(EeCCHOHATBLHON  JEATEIBHOCTH  C
WCTIOJIb30BAHNEM CYIIECTBYIONINX WH(POPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJOTHH M C
Y4€TOM OCHOBHBIX TpeOOBaHUM HH(OPMALIMOHHON OE30MaCHOCTH

OIIK-5. Cnocoben pa3pabarbiBaTh @JITOPUTMBI U KOMIIBIOTEPHBIE IPOrPAMMBI,
MIPUTOTHBIE JUTSI TPAKTHYECKOTO MTPUMEHEHHSI



[IK-1. CnocobeH OCymIeCTBISATh, TIOWCK, aHalW3, CHUCTEMAaTHU3aIi0 HAydHOU
uHpopmalnuyu B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaju3aluy HAaydyHO-
UCCIIEIOBATEIbCKUX MPOEKTOB M PEHICHMS] NPUKIAAHBIX 33Jad [0 IPOEKTUPOBAHUIO U
pa3paboTke MPOrpaMMHOr0 o0ecreueHus

[1K-3. CnocobeHn pa3zpabaThiBaTh U OTJIAXKUBATh IPOrPAMMHBIN KO/

ConepxxaHue TUCUUILTHHBI

OcHOBBI f3bIKOB IIporpaMMupoBanusi. COBpeMEHHbIE TEXHOJIOTMU MPOrPAMMUPOBAHMUSL.
Maremaruueckasi Teopusi 00beKT0B. MeTo bl pa3padOTKU 0OBEKTOB.

Pabota ¢ maccuBamu. Co3ganme 00OBEKTOB UIS CTATHYECKAX M JUHAMUYECKHUX MAaCCHBOB.
ANropuT™Mbl COPTHPOBKU. MeToabl HoucKa (JIMHEWHBIN, IuxoToMuuyeckuit). IIpou3BoibHBII
JOCTYII, XEIIUPOBAHHE.

Pabota c daiinamu. [lonstue daiina, ocHoBHBIE onepanuu Haj ¢ainamu. OcobeHHOCTH
pabotrel ¢ ¢aiimamu B C#. I[IpeoOpazoBanme TekcTOBOTO (hailla B THUIU3MPOBAHHBIM.
JInXO0TOMUYECKHUI TTIOUCK B yOpAI0YeHHOM (aiinie. [[uXxoToMUuecKuii TOUCK B YIOPSI0YCHHOM
¢aiine. Cozmanue xami-(haiiiia 1 TOUCK B HEM JIaHHBIX.

PaboTa ¢ 6a3zamu manabIx. Moaenu manHbIx: pesiimuoHHass, SQL, oovektHas. CYB]] u
co3ganue Oa3bl gaHHbIX: MS Access, MS SQL Server. Csizp nporpamm c 0a3amu JIaHHBIX,
OCHOBHBIE TTOHSATHS.

Ces3p mporpaMMm u 6a3 nanHbeiX. Texnomorum ODBC u ADO. Ortobpaxenue u
M3MEHEHHME JaHHBIX B Iporpamme. BrpinonHeHue 3ampocoB K 0aze JaHHBIX U3 IPOrPaMMBI.
Cunre3 SQL-3anpocoB B mporpamme.

Metoib1 06paboTKH 60BIINX 00BEMOB JTaHHBIX. BHENIHSS COPTUPOBKA, CIUSHUE CTPOTO
YHOPSAAOYEHHBIX (PaiyIoB, peanu3yrollee TEOPEeTUKO-MHOKECTBEHHbIE ONepaluu 00beMHEHMS,
MEepPEeCeUeHMsl, PA3HOCTH U CHUMMETPUYECKOM pa3HOCTH, KOPPEKTUPOBKH (aiioB. MeToibl
CIIUSIHUSI HECTPOT'O YIOPSII0YEHHBIX (DaiijIoB, arOpUTM MEPENPOrOHOB U AJITOPUTM UepriaKa.

Ces3piBaHue 0a3 JTaHHBIX C MPUKIATHBIMU ITporpamMaMu. CriocoO cBsi3bIBaHUA ¢ 06a30ii
nanHblx (OO0bekT Connection String), OOBEKTHI-UCTOYHUKU JaHHBIX, JIOCTYIl K JaHHBIM B
porpaMMax C IMOMOIIBIO OIEpaluid PACCMOTPEHHBIX OOBEKTOB, OOBEKTHI JJISi OTOOPAKCHUS
nanHbIX. [lapamerpuszanus 3ampocoB K 0a3ze JaHHBIX M pa3paboTKa MpolEeayphbl pealu3aluu
3arpoca METOJIOM IpernpoieccupoBanusi. OCHOBHbIE MOHATHSI CUCTEMHOTO IIPOIPaMMHUPOBAHUSA:
METaJlaHHble M OINMCAaHUSA 3alpOCOB, MATTEPHbI MPOLEAYp 3alpPOCOB U  AITOPUTMBI
MPENpPOIECCUPOBAHUS.

3ajauu CMHXpOHU3AlMK IpolieccoB. B3anmoneiicTBre nocienoBaTeNbHbIX TPOLIECCOB U
MEXaHU3M €ro peaau3ali Ha OCHOBE NPUMHUTHUBOB JIeHWKCTpbl. Peanmusanus anroputmMoB
CETEeBOM aCHHXPOHHON 00pabOTKHU JaHHBIX.

OcHOBBl ~ mapajieIbHOrOo  mporpammupoBaHusi.  [IoHSATHS ~ MHOTOMOTOYHOCTH,
napajuieiu3Ma JaHHbIX U Mapajienusma 3anad. Peanuszanuss MHOIOMOTOYHOCTH B TEXHOJIOTMU
oObekTHOTrO mporpamMmupoBanust (00bekT Thread) MeToapl CHHXpPOHM3ALMK JIAHHBIX H
CUHXPOHM3AIMH MPOLIECCOB, METObI OTIAAKH MMAPAIIEIbHBIX IPOTPAMM.

Teopus u npaktuka Bepudukanuu nporpamMm. [lonsTe npeodpaszoBaresns MpernKaTos,
JIOKa3bIBAIOTCS OCHOBHBIE TEOPEMbl BepUPUKAUU. AJTOPUTMBI  aBTOMATH3UPOBAHHOMN
BepU(UKALUY [TPOrPAMM.

IIpenogaBare/ib: KaHAWIAT TEXHUYECKUX HAYK, foueHT B.1. Mynepman

b1.0.18 luddepenunanbHbie ypaBHEHUA
IInanupyemble pe3yJibTaThbl 00yUeHHs N0 JUCHUIIINHE

OIIK-1. CnocobeH mnpuMeHsTh (yHIaMeHTalbHbIE 3HAHUS, MOJY4YEHHbIE B oO0JacTu
MaTeMaTU4YeCKUX M(MJIM) €CTEeCTBEHHBIX HAayK, M MHCIIOJIb30BaThb HX B MpodeccrnoHalbHOMN
NesITeIbHOCTH

OIIK-3.CiocoGeH mNpuUMEHSITh W MOIU(MUIMPOBATH MATEMAaTHYECKUE MOJEIH IS
perieHus 3a1a4 B 006J1acTy MPoGECCHOHAITBHON e TETFHOCTH



ConepxaHue TUCUUILTHHBI

OObIkHOBEHHbIE  Au(depeHlnanbHble  ypaBHEHHMs nepBoro nopsaka. [lonstue
muddepennnanbHoro ypaBHeHus. [lopsiiok u pemienne 0OBIKHOBEHHOTO AU depeHIInaIbHOTO
ypaBHEHHUs. 3ajauyu, NpuBOAsiIIME K AUpdepeHIHanbHbIM ypaBHEeHUAM. 3anada Komu u
teopema Kommu-ITukapa (o0 CymiecTBOBaHMHM M €IWHCTBEHHOCTH PELICHHUS) ISl ypaBHEHHS
[Tonsatuss oOmero, wactHoro u ocoboro pemeHud aUdEepeHInaTLHOTO ypaBHEHHS.
I'eomerpuueckoe ucrosikoBaHue AuBEepeHIINaTbHOTO YpaBHEHHUS M €ro  pElICHMI.
HubdepenunanbHoe ypaBHEHHE IE€pBOTO TMOpsiAKa B CHUMMETpUYHOW ¢dopme. JlunelHbie
nuddepeHnraibHble ypaBHEHUsT NEpBOro rmnopsaaka. YpaBHeHus bepunymin u  Pukkaru.
HuddepeHuranbHble ypaBHEHUS IMEPBOrO IMOpsAKa C pa3fesiolUMUCA IEPEMEHHBIMHU.
HuddepeHunanbHoe ypaBHEHHE IE€PBOTO TOpPsijAKa, OJHOPOJHOE OTHOCHTEIBHO X U Y.
VYpaBHeHus B noiaHbIX quddepennnanax. UHTerpupyrommil MHOXKUTEb.

HuddepenunanbHble ypaBHEHHUS! MEPBOTO MOPsIKA, HE pa3pelIeHHbIE OTHOCUTEJHHO
MpOoU3BOIHON. MeTonbl MHTErpUupoBaHus Aud@epeHnaNIbHbIX YpaBHEHUN BHAA . YpaBHEHUS
Jlarpamxka u Knepo. CocraBnenue muddepeHnnanrbHOro ypaBHEHUSI TIEPBOTO TOPSAJIKA MO €0
o01eMy MHTErpaiy.

[TonsiTe 00 yCTOMYMBOCTH pellieHUH ypaBHEHUs . Teopema HenpepbIBHOW 3aBUCHMOCTH
peuieHui ypaBHEHUs OT HA4YaJbHBIX yCJIOBHU. [IoHATHE YCTOMYMBOCTH pEIICHUN YpAaBHEHUS .
[Ipumepsl.

OObIkHOBEHHbIE U(depeHlnaIbHble YpaBHEHUs BbICIIEro mnopsaka. 3aaaya Komwu u
teopema Komm-Ilukapa mis nuddepeHuranbHbIX ypaBHEHUM Beicuiero nopsaka. [lonsTus
o0LIero ¥ 4acTHOTO pelnieHuid AudQepeHuanbHOro ypaBHeHuUs BIiciero nopsjaka. Hekotopeie
Kkjaccsl U depeHaNbHbIX YpaBHEHUH BBICIIEro MOPSIKA, JONYCKAIOIIUE IOHMKEHHE
MOPSLIIKA.

Jlunelinple ypaBHEHUsI BBICIIMX MOPsAAKOB. [lonsarue nuHeiHOTO MuddepeHnnanTbHOro
ypaBHeHUs BbIcuIero nopsaka. Teopema Kommu-IIukapa [uisi TMHEHHBIX YpaBHEHHU BBICIIETO
nopsiika. Iloctpoenue obuiero pemieHust i JTMHEHHBIX OJHOPOJIHBIX ypaBHeHHH. CTpykTypa
oOuiero pemeHus: JHUHEHHBIX HEOJHOPOAHBIX U(depeHlInaIbHbIX ypaBHEeHUH. OTbICKaHUE
YaCTHOI'O PEUICHUS JIMHEHHOro YpaBHEHMsI METOJIOM Bapuallid MPOU3BOJIBHBIX MOCTOSHHBIX.
JluneitHble OJHOPOIHBIE YpaBHEHUS C MOCTOSHHBIMU KO3(puieHTaMu. XapaKTepUCTHUECKOe
ypaBHenue. [locTtpoenne oOmiero pemenus. JIMHEWHbIE HEOJAHOPOJHBIE YPAaBHEHHS C
MOCTOSIHHBIMU KO3 duninenTamu. YpaBHeHue Disepa.

Hopmaneubeie cuctembl auddepeHuuanbHblX  ypaBHeHud. HopmanbHas —cuctema
muddepennnanbHpXx ypaBHeHuid. 3agada Komm u Teopema Komm-ITukapa o cymecTBOBaHHH U
€IMHCTBEHHOCTH penieHus. CpeaeHue auddepeHInaIbHbIX YpaBHEHHH n-ro mnopsaka K
HOpMaJIbHOM cucteme nuddepeHInaibHbIX ypaBHEHUH.

Cucrempl  nuHelHbIX JuddepeHIHaNbHbIX  ypaBHEeHUH. CucTemMbl  JHMHEWHBIX
OJHOPOAHBIX U depeHIaNbHbIX ypaBHEHUN MepBoro nopsaka. dyHrameHTalbHAs cucTeMa
pemenuii. ®opmyna Octporpaackoro-JlmyBmwinsa. CrpykTypa oOIIEro penieHuss CUCTEMBI
JUHENHBIX HEOAHOPOJHBIX U depeHnanbHbIX ypaBHeHUN. Meroxa Jlarpanka. MatpuuHblil
METOJI HHTErpUpOBaHUS JIMHEHHBIX cucTeM JuddepeHnnanbHblX ypaBHeHUH. Cucremsl
JUHENHBIX  AuQepeHluanbHbIX  ypaBHEHUM  I[EpBOro  MOpAAKa €  MOCTOSIHHBIMHU
ko3¢ punmentamu. Merox Diinepa.

OOuue cBoiicTBAa pEIIEHUH W TEOopUs YCTOMYMBOCTU Il HOPMaJlbHBIX CHCTEM
nuddepeHnranbHbIX ypaBHeHUuH. HerpepbiBHAs 3aBUCUMOCTh PELLIEHUI OT HaYalbHbBIX YCIOBUM
u napaMerpoB. IlepBrie mMHTErpanbl HOpMalbHOM cucTeMbl U depeHIHaTbHbIX ypaBHEHUH.
CummerpuuHas ¢opma cuctem auddepeHnaNIbHbIX YypaBHEHUNH. ABTOHOMHBIE CHCTEMBbI
muddepennnanbupix ypaBHeHu#. [lonstue ycroiunBoctu mo JlsmynoBy. Ilpocteiimme Turb
TOYEK IOKOS JJIi CUCTEMBI JIBYX JIMHEHHBIX OJHOPOAHBIX AU(PQPepeHInanbHbIX yYpaBHEHHUH C
MOCTOSIHHBIMHM K03 duientamu. VccnenoBanue yCTOMUMBOCTH pELIEHUH C  IOMOIIbIO
¢byukuuit Jisnynosa. MccnenoBanue Ha ycTORYMBOCTD 1O IEPBOMY HPUOIIHIKEHUIO.



IIpenogaBaresb: crapmuil npenojasarens bornanosa H.H.

b1.0.19 ®u3uka
IInanupyemMble pe3yJibTaThbl 00yYeHHs N0 JUCHUILIHHE

OIIK-1. CnocobeH mnpuMeHsTbh (yHIaMeHTalbHbIE 3HAHUS, TOJy4YEHHbIE B oO0jacTu
MaTeMaTU4YeCKUX M (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh UX B MpodeccunoHaNbHOMI
NesITeIbHOCTH

OIIK-3. CnocobeH mNpUMEHATh M MOAM(PUIMPOBATH MaTEMaTHYECKHE MOJENIU s
perieHus 3a1a4d B 006J1acTy MPoGeCCHOHAITBHON e TETLHOCTH
ConepxxaHue TUCUMILTHHBI

Mexanuka. Mexanuueckoe aBrxkeHHe. OTHOCHUTENBHOCTh MEXaHUYECKOI'O JIBHKEHUS.
Cucrema orcuera. Mojienu MaTepralibHOM TOUKU U aOCOJIIOTHO TBEPAOIO Tela.

Kunemaruka marepuanbHoil Touku. KoopauHaTHBIM M BEKTOPHBIM CIIOCOOBI OMUCAHUS
nsuwkeHus. [lyre, nepemenieHue, TpaeKTOpHs, CKOpPOCTb U yckopeHue. llpsamonuneirinoe
PaBHOMEPHOE U PAaBHOYCKOPEHHOE JIBUYKEHUE MaTepHalIbHON TOUYKHU. J[BUYKEHUE 110 OKPYKHOCTH.
HopmanpeHoe 1 TaHreHIManbHOE YCKOPEHHUE.

Jlunamuka MarepuanbHOM To4kH. [lepBsiil 3akoH HproToHA. [IpMHIIMII OTHOCUTEIBHOCTH
lanunes, npeodpaszoBanus ['anunes. dynnameHnrtanbHble B3auMojaeicTBUa. BTtopoil u tpetuit
3akoHbl Hpl0TOHA. 3aKOH BCEMUPHOTO TATOTEHUS.

3aKoHbI cOXpaHEeHMs B MexaHuKe. Mmnynbce. 3akoH coOXpaHEHUsI U U3MEHEHUS! UMITYyJIbCa.
Pabora cun. Momnocts. Mexannyeckas sHeprusi. Kunernueckass 1 MOTEHIMAIbHAS JHEPIHSL.
3aKOH COXpaHEHMsI MEXaHWYECKOH sHepruu. MOMeHT uMmITyjibca. 3aKOH COXpaHEHHs] MOMEHTa
UMITYJIbCA.

Mexannka TBepmoro tena. MoMeHT cwibl. MomeHt uHepumu. Teopema IllTelinepa.
OcHOBHOE ypaBHEHHUE IMHAMUKH BPAIIATEIbHOTO JBUKECHHUSI.

Mexanuueckue KoJjiebanusas W BoaHbl. KoiebatenbHoe aBwkenue. Kunematuka
rapMOHUYecCKUX KoseOaHui. MaarHuku. CBOOOJHBIE, 3aTyXaloUlMe U  BBIHYKJICHHbBIE
kojebanus. Pezonanc. Mexannueckue BOJIHbI. Busibl BoJH. 3ByKOBBIE BOJIHBI.

MounekynspHas  gu3suka M TepMOAMHAMHUKA.  MaKpOCKOIMYECKHE  CHCTEMBI,
TEPMOJIMHAMUYECKUI U MOJIEKYJIIPHO-KUHETUUECKUN METO/Ibl U3YyYEHUSI MAKPOCUCTEM.

MounekynspHo-kuHeTnueckas Teopusi. OcHoBHble nonoxeHuss MKT. Macca u pasmepsl
Monekyl. Mogens wuneansHoro Traza. OcHoBHoe ypaBHenue MKT wumeansHOTO Tasa.
Temmneparypa. Teopema 0 paBHOpacHpeneIeHUH SHEPTUH MO CTEMEHSIM CBOOOBI. YpaBHEHHE
COCTOSIHUS HeanbHOro rasa. Msonpoueccol. Pacnpenenenre Moiexyn raza no CKOpoCTsIM U IO
3HAYEHUSM NOTEHUUATbHON SHEPTHH.

Tepmoaunamuka. OOpatuMble U HeoOpaTUMble Ipolecchl. BHyTpeHHSs 3Heprus
TepMoIMHaMu4ecKoi cucteMbl. CriocoObl M3MEHEHUsI BHYTPEHHEW 3HEPIruM: TeIulonepenadya u
coBepuieHre paboThl. IlepBoe Hauano TepMOAMHAMUKH. DHTponus. Bropoe u Tperhe Hauana
TepMoiuHaMuKu. OCHOBBI paboThI TeroBbIx ABurareneil. Luxi Kapho.

da3zoBbie paBHOBecHs U npeBpauieHus. [lonarus ¢asbl, (paz3oBoro nepexojia, paBHOBECHS
¢a3. daszoBble mepexo/bl NEPBOro U BTOpPOro poiaa. PaBHOBecHe >KUIKOCTH M HACBHILIEHHOTIO
napa. BinaxHocTh Bo3ayxa.

DneKkTpoAuHAMUKA.

DnexTpocTaThKa. DJIEKTPUYECKHUI 3aps]. 3aKOH COXPAHEHHUs JIIEKTPUYECKOro 3apsja.
3akon Kymnona. Dnekrpocratuueckoe mnosie. HampspkeHHOCTh M MOTEHLMAN AJIEKTPUYECKOTO
nosst. Ilpunnun cynepriosunuu. JManeKTpuku moJisspHble M HemoJisgpHble. [lonspusanus
OUAIEKTPUKOB. [IpOBOAHUKM B 3JEKTPUUYECKOM IOJie. OJIEKTpOeMKOCTh. KoHaeHcaTopsl.
DHeprus MEeKTPUYECKOro MOJIsl.

[TocTOAIHHBIN AyIeKTpUYECKU TOK. DnekTpuueckuid Tok. Cuiia TOKa, MJIOTHOCTh TOKA.
HcTouHukH TOKa, 3JEKTPOABIKYIIAs cuila, HanpsokeHue. COnpoTHBIIEHUE MPOBOHUKOB. 3aKOH
Owma. IlpaBuna mocnenoBaTeNbHOTO U MapalieIbHOIO COEIMHEHUS MpoBOAHUKOB. Pabora u



MOIIHOCTh AJIEKTpUYECcKOro Toka. 3akoH J[xoyns — JleHuma. DeKTpU4ecKUil TOK B pa3IU4HbIX
cpenax.

MaruutHoe mnosie. DNeKTpOMarHuTHas MHAYKOUS. VMHIyKuus MarHUTHOTO HOJs. 3aKOH
buo-Cagapa-Jlamnaca. MarauTHo€ moJjie mpsiMOTo MPOBOHUKA C TOKOM M KpyroBoro toka. Cuia
Jlopenua u cuna Amnepa. MarautHoe nose B Bemecte. [ unoresa Amnepa. Buapl MarHeTukos.
SIBneHue 31eKTpOMarHUTHON MHAYKIUHU. 3akoH Papanes u npaswio Jlenuna. CaMOMHIYKIMS.
DHeprus MarHUTHOTO MOJIS.

DOnexkTpoMarHuTHbIE KojeOaHus u BosiHbl. KoneOatenbHblli KOHTYp. CBOOOAHBIE,
3aTyXalollue U BBIHYKJEHHBIE 3JIEKTPOMAarHuTHbIE KoJjieOaHus. IlepeMeHHBI 3eKTpruuecKuii
TOK. AKTUBHOE, €MKOCTHOE M MHJYKTUBHOE COIIPOTUBJICHHE B LIEMIH MEPEMEHHOTO TOKa. 3aKOH
Oma U1 m[OC/IeIOBaTeIbHOM I€NM MEPEeMEHHOI0 TOKa. OJIEKTPOMAarHUTHBIE BOJIHBL
[TonepeyHOCTh 3IEKTPOMArHUTHBIX BOJH. CKOpPOCTh pPacHpOCTPAHEHHUS 3JIEKTPOMArHUTHOM
BOJIHOM. [1Ikana 3JIeKTpOMAarHUTHBIX BOJIH.

Orntuka.

BonnoBass ontuka. MuTepdepenmnus cBeTOBBIX BOJH. [lOHATHE O KOTE€pEeHTHOCTH.
Wnrtepdepennmonnas cxema lOnra. Konbia Hetotona. {udpakuus cBetoBbix BoJH. [IpuHumn
['toiirenca-Openensa. Judpaxkmus @Dpenens Ha orBepctud. [udpaknuonnas pemierka.
Hucnepcus ceera. [lomsipusanus ceera.

I'eomerpuueckas ontuka. I'eomerpryeckas ONTHKA KaK IPEAEIbHBIN Cly4all BOJHOBOM.
3aKoHbI reoMeTpuueckoi ontuku. 3epkana. JIunsbl. [locTpoenne nzo6paxeHus: B TOHKOW JIMH3E.
dopmyna TOHKOH JMH3bL. OnTHYecKue npuOopsI.

KBanroBas onrtuka. TemioBoe uznyyenue. Mojenb aOCOJIIOTHO YEPHOTO Teja. 3aKOHBI
TEIUIOBOTO U3NydeHus. YaeTpaduoneroBas katactpoda. [umoreza I[lnanka. BuemrHwmit
dotosnekrpuueckuii 3pEGEKT W ero 3aKOoHBl. YpaBHEHHWE OUWHINTEHHA JUIsi BHEIIHETO
¢dotorddexra. dpdext Komnrona.

®du3rka aromMa, aTOMHOTO S[pa U 3JIEMEHTapHBIX YaCTHULL.

OneMeHThl KBaHTOBOW (Qu3uku. Mogenr atoma Pesepdopna. Iloctymarsr  bopa.
BomnoBeie  cBoiictBa  wactuir  BemectBa. [wmoteza ge  bpoitms. CooTHouieHue
HEOMPEICTICHHOCTEN

I'eiizenbepra. BonnoBas ¢yHkuus. KBaHTOBble unciaa M UX (PU3NYECKUI CMBICI.
MHOT03/1eKTPOHHBIE ATOMBI.

SAnepnast pusuka. ATOMHOE sIIpO, €r0 COCTaB U OCHOBHBIE XapaKTEPUCTUKU. SlepHbIe
cwibl. Jlebekr Macchl M 3Heprus CBs3U  sAAep. SIBleHHE PagUMOAKTHUBHOCTH. 3aKOH
PaZvoaKTUBHOIO pacnaja. SlaepHble peakuu U TEPMOSIEPHbII CUHTE3.

®uznka sneMeHTapHbix 4dactull. llonarue snemeHTapHoi wactuubl. Kitaccudukanus
yactull. [lonsiTue o kBapkax.

IIpenogaBarenb: kanauaaT negarornyeckux Hayk E.B. KucnsikoBa

b1.0.20 Dxonomuka
I[lnanupyemMble pe3yjbTaThl 00yUeHHsI MO JUCIHUNIMHE

VYK-9. CnocobeH npuHuMaTh O0OOCHOBAaHHBIE IKOHOMUYECKHE PEIICHHUS B PA3IUYHBIX
00J1aCTAX KU3HEEATETLHOCTH

OIIK-1. CnocobeH mnpuMeHsTh (yHIaMeHTalbHbIE 3HAHUS, TOJY4YEHHbIE B oO0jacTu
MaTeMaTH4YeCKUX M (WJIM) E€CTECTBEHHBIX HAyK, M HCIOJb30BaTh MX B MPO(decCHOHATBLHOMN
NEeSTETHHOCTH

OIIK-3. CnocobeH mpuUMEHATh W MOIU(DUIMPOBATH MAaTEMATHUYECKHE MOMICIU IS
perieHus 3a1a4 B 006J1acTy MPoGeCCHOHAITBHON e TETLHOCTH
ConepxxaHue TUCUUILTUHBI

DOKOHOMHKA: MpeaMeT U MeToapl OOIIECTBEHHOE MPOM3BOJICTBO U BOCIPOU3BOICTBO.
[Tpo6sembl BEIOOpA ¥ IKOHOMHUH. IKOHOMUYECKHE OTHOIIICHHUS, 3aKOHBI 1 KATETOPHUH.

HatypanbHoe u ToBapHOoe npon3BoAcTBO. OCHOBBI phIHOYHOTO X03stiicTBa. Llena. Crpoc
MOKyTaresnei u 3akoH crpoca. [Ipennoxenne u 3akoH MpeioxKeHUs . IINacTUYHOCTb.



[IpennpunumarenscTBo, ocHOBHbIE (Qopmbl. [lpennpusarue u gupma. Kanuran ¢pupmsl.
Amoptuzanus. YopaBieHue IpeupUusTUEM, €ro COAEPKaHUE U OCHOBHbBIE BUbI.

Croumocts. Cebecroumoctb. M3aepxku. KpaTkocpouHslil U JOATOCPOYHBINA NEPUOA B
NesTenbHOCTH (pupMbl. Boipyuka, 10X0abI U IpUObLTL (pupMbl. PEeHTaOEIBbHOCTS.

CopnepxaHne U 0COOEHHOCTH phIHKA ()aKTOPOB MPOU3BOJCTBA. PhIHOK paboueil CHIIBI.
3emis KaKk (akTop MPOU3BOJCTBA U €ro 0COOEHHOCTH. PhIHOK KamuTana.

HanuonaneHast 9SkoHoMuka Kak nenoe. Cucrema 1oKasarened  pe3yibTaToB
(GYHKIIMOHMPOBAHUSI HAIMOHAJIbHOW OSKOHOMHMKHM. CHcTeMa HalMOHAJIbHBIX CYETOB, €€
MPUHIIMIBI U CTPYKTYpA.

Teopuu n MexaHU3Mbl MAaKPOIKOHOMHYECKOIO PaBHOBECHS. DKOHOMHUYECKUN UK U €ro
¢a3bl. Buapl KpU3nucoB U LIUKIIOB, pakTopsl UX onpenenstomue. Mudnsauusa. bespadotuna.

OUHAHCOBO-KPEIUTHBIE OpraHu3auu 1 ux cucrema. [lonuruka rocynapcrsa. OyHkuu
u cuctema QuHaHcoB. bromkerHas cucrema. Hanorosas cucrema. dunaHcoBas MOJUTHKA, €€
cozepkanue U (GopMbl. MyabTHUIUIMKATOpP TOCpacxofoB U HajoroB. CyIIHOCTh U MEXaHU3MbI
pEerylIupoBaHusl HIKOHOMUKH. PBIHOYHOE, KOPIOPATUBHOE M TOCYAApCTBEHHOE PEryIMpOBaHUE.
PerynupoBanue u ynpasiieHueE.

IIpenogaBareJib: KaHAMIAT SKOHOMHUYECKHUX HayK, noueHT M.A. Mensenesa

b1.0.21 ®yHKIHOHAJBHBINA AHAJIN3
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CrnocobGeH mnpuMeHsTh (GyHIaMEHTAJbHbIE 3HAHUS, IOJIyY€HHbIE B 00JIACTH
MaTeMaTU4YeCKUX W (WMJIM) €CTECTBEHHBIX HayK, W HCIOJIb30BaTh HMX B MNPOQecCHOHATbHON
NesITeIbHOCTH

OIIK-2. Cnoco0eH HCIONB30BaTh M aJalTUPOBATh CYIIECTBYIOIIME MAaTeMaTHUYECKHE
METO/Ibl U CHCTEMBI MPOrPAMMHUPOBAHUS Ul Pa3padOTKU U pealu3aliy alrOpUTMOB PEILIECHUs
MPUKIAIHBIX 3a7a4
ConepxaHue TUCUUILTUHBI

DneMeHTbl TEOpUU MHOXKECTB. MHOXKecTBa U UX MOLIHOCTb. CueTHbIE MHOXKECTBA U UX
CBOMCTBA. MHOXECTBA MOIIHOCTM KOHTHHYyMa M HX CBOHCTBA. TeopemMbl O MOIIHOCTH
MIPOMEXYTOYHOI'O MHOKECTBA U MHOXKECTBE CKOJIb YTOJTHO OOJIBIION MOIIHOCTH.

[IpoctpancrBa. [loHsAiTHE METPUYECKOrO0, HOPMHUPOBAHHOTO M MPEArWIbLOepTOBa
npoctaicTB. CXOAMMOCTh B METPUUECKHUX MpocTpaHcTBax. CTPYKTypa OTKPBITHIX U 3aMKHYTBIX
MHO>ECTB Ha YMCIOBOM MNpsMOM. DyHIaMEHTAIBHBIC IIOCIEA0BATEIBHOCTH M HMX CBOMCTBA.
[Tonsitre nmosiHoro npocrpancrea. Teopema banaxa. HenpepriBHbIE 0TOOpakeHHUS METPUUYECKUX
npoctpaHcTB. CBOMCTBAa HEMPEPHIBHBIX 0TOOpakeHui. HenpepbiBHBIE 0TOOpa)KEHUST KOMIIAKTOB.

Mepa JleGera. MHOkecTBa U PyHKIIUHU, U3MepUMbIe TI0 Jlebery.

Wnrerpan Jlebera ot orpannueHHsix ¢yHkiuil. Onpenenenue unrerpana Jledera u ero
cBoiictBa. CpaBHeHue unTerpaioB Pumana u Jlebera. Teopema JleOera.

IIpocrpanctsa Ly, u l,. Teopema Pucca-Oumepa.

IIpenonaBaresib: KaHAUIAT GUZNKO-MATEMATHUECKUX HAyK, JOLEHT XapToB A. A.

b1.0.22 Teopust BepOSITHOCTEH M MATEMATHYECKAsA CTATHCTHKA
IInanupyemMble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CnocobeH mnpuMeHsTh (yHIaMeHTalbHbIE 3HAHUS, TOJY4YEHHbIE B oO0jacTu
MaTeMaTU4YeCKUX M (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh UX B IMpodeccrnoHanbHOMI
NesITeIbHOCTH

OIIK-3. CnocobeH mpuUMEHATh W MOIU(DUIMPOBATH MAaTEMATHUYECKHE MOMICIU IS
perieHus 3a1a4d B 006J1acTy MPoGeCCHOHATBHON e TETLHOCTH
ConepxxaHue TUCUUILTHHBI

Beenenue. lcropuss BO3HMKHOBEHHsSI TEOPHM BEpPOSTHOCTENM M MaTeMaTHYECKOU
cratucTUku. llpeameTr u 1enb TEOpUM BEPOATHOCTEW M MaTeMaTH4ecKOW cTaTUCTHKHU. CBs3b
TEOPUU BEPOSITHOCTEN U MaTEeMaTHUYECKON CTATUCTUKHU C APYTUMU MaTeMaTHUYECKUMU HayKaMH.



Cnyuvaitnele coObiTus. CiyyailiHple coObITHS, UX Kiaccudukauus. JledicTBus Hax
coObiTusiMH.  Anrebpa  coObiTuii.  (TeopeTHKo-MHOXKECTBEHHass TpakToBka). (CBOICTBO
CTaTHUCTUYECKON  YCTOMYMBOCTHM OTHOCUTENIbHOM 4acTOThl coObITHS. CTaTucTHYECKOe
omnpeneneHue  BeposiTHoctu.  Kilaccmueckoe — ompeneneHue  BEpOSITHOCTU.  DJIEMEHTHI
koMOuHaTOopuku. Ilpumepbl BBIYMCIIEHUS BEpOsATHOCTEH. ['eoMmeTpuueckoe oIlpenereHue
BEPOSITHOCTH. AKCHOMaTH4YeCKOoe oOImpeaesieHne BeposTHOCTH. (CBOHCTBa BEpPOSITHOCTEH.
KoneuHoe BepOsATHOCTHOE MPOCTPAHCTBO. Y CIIOBHBIE BEPOSITHOCTH. BEPOSTHOCTD MPOU3BENCHUS
coObiTuil. HezaBucumocts coObiTuil. BepositHocTh cymmbl coObiTuil. ®opmyna MOJHOM
BepositHocTH. @Dopmyna baiteca (Teopema rumote3). [lociaemoBaTenbHOCTh HE3aBUCHUMBIX
ucnbiTanuid. HesaBucumele ucneiranus. Cxema bepuymnu. @opmyna bepaymmm. Ilpenensubie
TeopeMbl B cxemMe bepnymm. JlokanbHas mnpenenbHas TeopeMa. MHTerpanpHas npenenbHas
teopema. Teopema Ilyacconma. WMimrocTpamuss  cXeMbl  HE3aBHCHUMBIX — MCITBITAHUI.
[TonmHOMMaNBHAs cXeMa.

Cnyuvaitnele BenuuuHbl. [loHsTHE cinydailHOW BeJWYMHBL. 3aKOH pacHpeleeHUs
CllydallHOM  BeJMYMHBL. 3aKOH paclpeiesieHUs] JUCKPETHOW  ClIydalHOM  BEIMYUHBL
MHoroyroneHuk pacnpeneinenus. DyHKuug pacnpenesneHuss M ee  cBoucTBa. DyHKUUS
pacrnpeneneHusi JUCKPETHOW CllydailHOM BeJW4YuHbI. [ITOTHOCTE pacnpeeneHus U €€ CBOMCTBA.
UucnoBsle XapaKTEpPUCTHKU CIy4YalHBIX BEIMYHMH; MATEMaTUYECKOE OXXUAAHHE, IUCIIEPCHs,
HayajlbHble M LEHTpajbHble MOMEHTHl. CTAaTUCTHYECKOE HCTOJIKOBAHME MAaTeMaTHYEeCKOTro
OXMJaHMs. MexaHnyeckas MHTEPIPETalns MaTeMaTUYeCKOrO OXHUAAHUS U JUCHEPCHM.
TeopeMbl 0 MareMaTH4ecKOM OXUIaHUM MU jaucriepcud. OCHOBHBIE 3aKOHBI paclpeaeieHUs
ciydailHbIX — BeqnuuH. [IpuMepsl  3akOHOB — pacrpeneieHus: OMHOMMAJIBHBIM — 3aKOH,
TUIIEPTE€OMETPUYECKUN 3aKOH, HOPMAJIBbHOE pACIpPEICIICHHE, PAaBHOMEPHOE PpACIPEICIICHUE,
raMMa—pacnpe/ieieHue.

Cucremsbl ciyyaiiHbIX BenuuuH. [loHsTHE O cucTeMe ciy4dailHBIX BEJIMYMH M 3aKOHE €€
pacnpenenenus. OyHKIUSA pacnpenesieHUs] IBYMEPHON CIy4alHOW BEJMYMHBI U €€ CBOMCTBA.
[InoTHOCTE pacmpeneneHuss BEPOATHOCTEH JBYMEPHOM CIy4allHOM BEIWYMHBI U €€ CBOMCTBA.
3aBUCUMOCTb U HE3aBUCHUMOCTD JIBYX CIIy4alHBIX BEJIMYMH. Y CJIOBHBIE 3aKOHBI PaCIIpe/IeICHHUS.
YucnoBsle XapaKTEpUCTUKH ABYMEPHOW CIIy4alHOW BEIWYMHBI. MareMaTH4ecKOe OKHMJIaHHE U
nucnepcusi. KoppensiimoHHbI MOMEHT, KOA(QQHUIMEHT Koppeasuud. [[ByMepHOE HOPMAaJIbHOE
pacupeneneHre. YCIOBHOE€ MaTEMaTH4YeCKOe OKUJAHUE M YCIOBHOE  PacHpeleleHue
OTHOCUTENbHO [J-anmreOpbl. CBoOICTBa yYCIOBHBIX MAaT€MaTHYECKHUX OXUJAHUM. AHayor
(GopMyJibl TOJHOW BEPOSITHOCTH JUISl YCJIOBHBIX MaTeMaTHMYECKUX OXUJAHUNA. Y ClIOBHas
IJIOTHOCTh pacupeneneHnsa. Popmyna baiteca mia muotHocten. Perpeccus. Teopema o
HOpPMaJIbHOM Koppemsaiui. MHoromepHas (n-MepHasi) ciiydaiiHasi BeJIMurHa (00II1e CBeIeHus ).

@yHKIMK ciaydalHbIX BeJWYWH. DyHKIMSA OJHOIO Ciay4anHOTOo aprymeHTta. @yHKIUU
JBYX CIIy4allHbIX apryMeHToB. Pacnipenenenue GyHKIUNH HOpMaIbHBIX CIIy4alHbIX BETUYHH.

3akoH OonblIMX 4YHcesl. MaccoBble sBJIEHUS M 3aKOH Oousibliux 4yucen. HepaBeHCTBO
YeOnbimea. 3akoH Oombiux yucen B popme Yednimena. Teopema bepuymiu. Heobxonumelie u
JOCTaTOYHBIE YCIOBUSA JUIs 3aKoHa Oonbiux uncen. Jlemma bopens-Kantennu. 3akon «0 wim 1»
Kommoroposa. PasnuuHble BHIBI CXOJMMOCTH CIIy4allHbIX BEJIMYMH. Y CHJICHHBIM 3aKOH
OOJIBIINX YKCE.

[IpousBonsaume pyHkuuu. LlenourcienHplie ciydaiiHble BEIMYUHBI U UX MIPOU3BOJISAIINE
¢byukuun. I[lpumepsl npousBoisAmIUX (YHKIUI pacnpeneaeHruil HEKOTOPBIX LEIOYUCIEHHBIX
ciydailHbIX BeauuuH. DakropuaibHble MOMEHTh. MHOroMepHble NPOU3BOASAIINE (YHKLHU.
MynbTUILIUKaTUBHOE CBOMCTBO. CymMMa ClydyalfHOTO 4Mcia ClydailHbIX BEJIMYMH.

Xapakrtepuctuueckue — ¢yHkuuu.  OnpeneneHue M OpocTeiliine  CBOMCTBa
XapakTepUCTHUeCKUX (QYHKIUN. BpruncieHne XapakTepUCTUYECKUX (QYHKIMM HEKOTOPBIX
3aKOHOB pachpe/esieHus: OMHOMHAIILHOTO, TyaCCOHOBCKOT0, FEOMETPUYECKOTO, BHIPOKACHHOTO,
HOpMasnbHOTO. DOpMynbl oOOpaieHuss A Xapakrepuctuyeckux QyHkumii. Teopema o
HENPEPhIBHOM  COOTBETCTBUM MEXKJY MHOXECTBOM XapaKTePUCTHUECKUX (YHKUUNH U
MHO>K€CTBOM (DYHKIIMH pacnpeesieHus.



LenTpanpHas npenenbHast TeopeMa. LlenTpanbHas npeaenbHas Teopema Ajs OJIMHAKOBO
pacIpeneNeHHbIX HEe3aBUCHMBIX cllaraeMbiX. Teopema JlsmynoBa. lIpuMmeHeHue neHTpanbHON
MIpEAEIBHON TEOPEMBI.

MHoromepHble Xapakrepuctuueckue QyHkunu. OnpeneneHue U NpocTenIne CBONCTBa.
@®opmyna oOpamenus. IlpenenbHble Teopembl A XapaKTEPUCTHUECKUX  (DYHKLHUH.
MHoromepHoe HOpMajJbHOE pacIpesieieHUe U CBsI3aHHbIe ¢ HUM pacnpenenenus. Chepuueckoe
HOPManbHOE pacmpenencHue. X °— pacmpejeieHne, pacrpenerncune CThiojeHTa, F-—
pacupezaeieHue

Boibopkn u ux xapakrepucTHkud. OCHOBHBIE IOHSATHUS: BBIOOpPKA, CTATUCTHYECKAsS
MOJeNlb,  BbIOOpPOYHBIE  XapakTepuCTUKH  (cTatucTtuku).  CTaTUCTUYECKHE  pPELICHUS.
[IpencraBieHre O CTaTUCTUYECKUX PEHICHUSIX C HAaUMEHBIIMM PUCKOM omuOKU. OCHOBHbIE
THUIIBI CTATUCTUYECKUX PEIICHUH: TOUEUHbIE OLIEHKH, UHTEpBaJbHbIE OLEHKU, BHIOOP OJHOU M3
JBYX CTaTUCTHUYECKUX runotes. BapuaunoHHbIN psa BbIOOpKU. [lopsaKoBble CTATUCTUKU U UX
pacnpeneneHus. OMNUpUYEcKas (QYHKLUMS paclpelesieHus, €€ CBOMCTBa Kak (YHKIHMH
pacnpeneneHuss M Kak clydailHOro osjeMeHTa. CXOJMMOCTh SMIIMPUYECKONW (YHKIMU
pacmpeeneHus K UICTUHHOW (yHKIUK pactupeneneHus. Teopema [ muBenko-Kanrtemmu. Teopema
KonmoropoBa. [loka3atenbctBa He3aBUCHUMOCTHM cTatucTuku KoiamoropoBa or Buia
HenpepbeIBHOW ¢GyHKIMKM pacnpenenenus. Kpurepuit KoimoropoBa aiasi mpoBepKH TMIOTE3BI O
JAHHOM HENPEPHIBHOM paclpeaeIeHUH.

DOnemeHTbl Teopun oneHoK. CraTtuctuueckue oneHku. CBOWMCTBA OLIEHOK MapaMeTpoB B
napamMeTpu4ecKoi CTaTUCTUYECKON MOJIETIH: COCTOSITEJIBHOCTb, HECMEIIEHHOCTb,
abdextuBHOCTE. Teopema Kommoroposa-biiekysna-Pao 006 ymydiieHWH OIEHOK € MOMOIIBIO
JOCTaTOYHBIX CTAaTUCTUK. [lojHbBIE AOCTAaTOYHBIE CTATUCTUKA M MX MHCIOJIB30BaHUE IS
HAX0XJCHHUS HECMEIIECHHBIX OLEHOK C MUHHMaJbHOM mucnepcueil. DPPeKTUBHbIE OLIEHKH B
perynspHom ciydae. HepasencrBo mnpopmauuu (Kpamepa-Pao). Undopmanuss ®umiepa u ee
CBOMCTBA. OKCIIOHEHIMAJIbHOE CEMEHCTBO pacrhpenesneHuit 1  3PQPEKTUBHbIE  OLIEHKH.
ACUMIOTOTHYECKUE CBOMCTBA CTaTUCTHUYECKHUX OIIEHOK: COCTOSITENIBHOCTh M ACHMIITOTHYECKas
HOpMaJibHOCTh. COCTOSITEILHOCTh U ACUMITOTHYECKAs] HOPMAIbHOCTh AMIUPUYECKUX MOMEHTOB
u QyHKUMH OT HHUX. MeTonbl OlIEHMBaHMS MapaMeTpoB. MeToJ MOMEHTOB, Teopema o
COCTOSITEIBHOCTM  OLIGHOK. MeToJ  MakcUMalbHOrOo  MpaBlaomnofoOusi, Teopema 00
aCUMITOTUYECKOM HOPMaIbHOCTU OLIEHOK. OIIEHKM MEeTOoJa MOMEHTOB U MaKCHUMalIbHOIO
MpaBAONOA00Ms JJIs MapaMeTpoB HOPMAJIbHOIO OMHOMMAIBLHOTO U APYTUX PpacHpeieieHH.
BaitecoBckmii moaxoa K 3amadaM CTaTUCTHYECKOTO OIICHWBaHUSA. Teopema o 0alecOBCKO
OIICHKE IMpH KBaJApaTHUHON (DyHKIMHM pucka. [IoHATHS alpHOpPHOrO M anoCTEPUOPHOTO PHCKA,
alpUOPHOTO M arocTepuopHOro pacnpeneneHuid. Iloctpoenue 0aileCOBCKMX OLEHOK JUIS
napamMeTpoB OWHOMHMAJIBHOTO M HOPMAJBHOTO paclpeiiesieHui, CpaBHEHHE HUX C OLIEHKaMH
MaKCHMaJIbHOTO HPaBIoNo00us. MunumakcHbie ornenku. HopmansHoe pacnpenesienue B R
DKBUBAJICHTHOCTh Pa3IMYHBIX OMPE/IEICHUI U OCHOBHBIC CBOMCTBA. Pacmpenenenne TUHEHMHBIX
U KBaJpaTHUYHBIX (POPM OT HE3aBUCUMBIX HOPMAJIbHO PACHPEICIICHHBIX CIy4alHbIX BEJIUYHUH.
JleMma 0 HE3aBUCHMOCTHU CpEIHEr0 apu(PMETUYECKOro U CPEIHEro KBaJpaTUUECKOIro s
HE3aBHCHMbIX HOPMAJIbHBIX CIy4yailHbIX BenuuuH. Pacmpenenenust xu-kBajpar, CTbIOAECHTa U
Oumepa — CHenexkopa Kak paclpeleieHHs CTaTUCTUK B BBIOOpKaxX M3 HOPMAJIbHOTO
pacnpenenenus. KBantunm pacnpeneneHus. VHrepBaibHOE OLEHMBAaHUE IapaMeTpOB,
JOBEpUTEIbHbIE HHTEpBaibl. [locTpoeHHE TOYHBIX U ACHUMIITOTHYECKUX JOBEPUTEIBHBIX
uHTepBaJIOB. TOYHBIH M aCHUMITOTHUYECKUN JOBEpUTENbHbIE HWHTEPBAJbl JUIsl IapaMerpa
OMHOMUANIBHOIO pacupeneneHus. JloBepurenbHble MHTEPBANbl AJIs [apaMeTPOB HOPMAJIbHOIO
pacnpenenenus. JloBepuTenbHbIA UHTEPBAJ JJIsI KBAHTUJICH.

[IpoBepka runores. IIpoBepka rumores o mapameTpax HOPMaJbHOIO paclpeaeiaeHUs.
[IpoBepka OJHOPOAHOCTH JIBYX HOpPMajbHBIX BBIOOpOK: KpuTepuil duinepa paBeHCTBa
mucniepcuii, kputepuid CThIOJIGHTa paBeHCTBA cpeaHuX 3HaueHud. OpHOdaxTopHAs
CTaTUCTUYECKass MOJelb. J[MUCIIepCHOHHBIM aHAINU3 BBIOOPOK M3 HOPMAIBHOTO PaCHpeesICHUS.
MHO>KECTBEHHOE CpPaBHEHUE CPEIHUX 3HAUEHUN HOpMaJIbHBIX BbIOOPOK. CTaTUCTHUYECKUE 3a/1a4H



g cxeMbl beprymun. CBoONCTBa 4acTOThI Kak OLIEHKH Mapamerpa cxembl bepruyinu. Kputepuu
IIPOBEPKM TMIIOTE3 O 3HAYECHHMM Iapamerpa cxeMbl bepHymnu. Henapamerpruueckuii kpurepuid
3HaKOB U1 OJHOM U JAByX BbIOOpok. Kpurepuil «xu-kBagpar» JUisi TUIOTE3bl O
MOJIMHOMHUAJIBHOM pacnpeesnennd. TeopemMa 00 aCHMITOTHUECKOM XU-KBaJpaT paclpeesieHun
cratuctuku Ilupcona. Kpurepuil «xu-kBagpar» g IPOBEPKU THUIIOTE3Bl O MPOU3BOJBHOM
pacnpenenenun. JluHeiiHas perpeccus. Meroj HaWMMEHBIIMX KBAJApPAaTOB Uil  OLEHKHU
K03 (ULMEHTOB JHMHEHHON perpeccuu. J(oOBEepUTENbHBIA AIIUIICOU] M TIpOBEpKa THUIIOTE3 O
K03 uimenTax perpeccu B HOpMaJIbHON CTaTUCTHYECKOM Moaenu. [IpoBepka CTaTHCTHIECKUX
runore3. OOmIMe MOHATUS: MPOCThIE M CIOKHBIE TUIOTE3bl, CTATUCTHUYECKUN KPUTEPHil,
KpuTHdeckas o0iacTb, BeposTHOCTh ommOok I u Il ponma, pasmep M MOUIHOCTb KpUTEpHS,
¢byHknus  MomHocTH  kputepus. Teopema Heilimana-Ilupcona: xpurepuil OTHOILIEHUS
[paBAoNoa00MsT Kak HauOoyiee MOIIHBIA KpUTEpUH [UIsl MPOBEPKH ABYX IPOCTHIX T'HIIOTE3.
[lonsiTne paBHOMEpHO Haubosee MOLIHOrO Kputepus. PaBHOMepHO HauOosiee MOIIHBII
KpUTEpUH JUIsl ceMelcTBa pacipeieIeHHi ¢ MOHOTOHHBIM OTHOILIEHUEM IPABI0I0 100U
IIpenonaBaresnnb: KaHAUIAT GU3NKO-MAaTEMATHUECKUX HayK XapToB A. A.

b1.0.23 KomnuiekcHbI aHAIU3
IInanupyemMble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CnocobeH mnpuMeHSATHh (yHIaMEHTalbHbIE 3HAHUS, MOJY4YEHHbIE B oO01acTu
MaTeMaTU4YeCKUX M (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh UX B MpodeccroHaNIbHOMI
NesITeIbHOCTH

OIIK-3. CnocobeH mNpUMEHSATh M MOAU(PHUIMPOBATH MAaTEMaTHYECKHE MOJENIU JUIf
pelieHus 3a1a4 B 00s1acTu Ipo(ecCUOHAIbHON AeSITENbHOCTH
ConepxaHue TUCUUILTHHBI

KommnekcHple uucna u  apudmernyeckue nAedcTBUs Haa HuMmu. HW3o00paxeHue
KOMIIJIEKCHBIX YMCEJ Ha IUIOCKOCTH. TpuroHomerpuyeckas M MokaszaTelibHas (OpMBbI 3alKcu
KOMIUIEKCHOTO uncia. [IoHaTHe pacmmMpeHHON KOMIUIEKCHOW IUIOCKOCTH. [locienoBarenbHOCTH
U psiibl KOMILIEKCHBIX yKcesn. KpuBble n 001acTu Ha pacIMPEHHON KOMITJIEKCHOM MII0CKOCTH.

Onpenenenve (QyHKUMH  KOMILJIEKCHOTO IE€PEMEHHOTO M €€ T€OMETPUYECKOe
ucroJikoBanue. Ilpenen u HenpepbIBHOCTh PYHKIIMK KOMITJIEKCHOTO MEPEMEHHOIO B TOUKE.

JuddepeHurpyeMocTh 1O KOMIUIEKCHOMY IiepeMeHHOoMy, ycioBusa Komu-Pumana.
[lonsiTHe aHanUTUUECKOM (QYHKUMU KOMIUJIEKCHOTO MEPEMEHHOTo. [ eoMeTpuuecKkuil CMBbICI
aprymeHTa u Mojysst npousBogHoi. [Toustre koHGOpPMHOro oToOpaxKeHus.

Jluneitnas ¢yukuus. JpoOHo-nuHeiHast ¢yHkuus. OkcrnoHeHTa. Jlorapudmuueckas
¢yukus. Crenennas ¢yHkuus. Tpuronomerpruyeckue GyHKIIMN KOMIUIEKCHOTO IEPEMEHHOTO.
l'apmonnueckue (QYHKIMM M HMX CBA3b C AQHAIMTUYECKUMH (QYHKUHUSAMH KOMILIEKCHOTO
MIEPEMEHHOTO.

Onpenenenrne uHTErpana oT (PyHKIUMM KOMIUIEKCHOTO NEPEMEHHOI0 M €ro CBOMCTBA.
Beruucnenne wuHrerpanoB. HWHrerpanbHas Tteopema Komm 118 mpocToro M COCTaBHOIO
KOHTYpoB. HeomnpenenenHslii uHTeTpan u mnepBooOpasHas. WurerpanbHas dopmymna Ko,
[TpuHuyn MakcuMyma MoIyis aHanuTudecko pynkuuu. Teopema JlnyBusis.

CBoiicTBa pPaBHOMEPHO CXOJSIIUXCS PsIOB (QYHKIMH KOMIUIEKCHOTO MEPEMEHHOrO.
Cremnennbie psAasl B KOMIUIEKCHOM oOmactu. Psg  Teitmopa QyHKIMM KOMIIJIEKCHOTO
nepemeHHoro. Hynu ananutudeckoil pyHKIUU U BHYTPEHHSISI TEOpEMa €IUHCTBEHHOCTH. Psbl
Jlopana. UM3onupoBaHHBIE O0OCOObIE TOYKM AQHAJUTUYECKHX (QYHKIMH  KOMIUIEKCHOTO
MIEPEMEHHOTO.

Bbruersl aHanutuyeckux (yHKUMH B M30JUPOBAHHBIX OCOOBIX TOYKAaX M OCHOBHAs
TeopeMa o BblueTax. IloHsTue o norapudmMuyueckoM BbIYETE W NMPUHIMUI aprymeHTa. Teopema
Pymie u ocHoBHas Teopema BoiciIel anreOpbl
IIpenogaBaresib: qokTOp (pu3.-maT. Hayk, mpodeccop Pacynor K.M.



Bb1.0.24 Metoabl oNTUMU3ALMH
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CnocobeH mnpuMeHsTHh (yHIaMeHTalbHbIE 3HAHUS, TOJY4YEHHbIE B oO0JacTu
MaTeMaTU4YeCKUX M (MJIM) €CTECTBEHHBIX HAyK, M HCIHOJb30BaTh UX B MpodeccnoHalIbHOMI
NesITeIbHOCTH

OIIK-2. CrocoOeH uCIoJib30BaTh M aJalTHPOBATHh CYIIECTBYIOIIHE MAaTEMAaTHUYECKUE
METO/Ibl U CUCTEMBI IPOrPaMMHUPOBAHUS JUISl Pa3padOTKU U peaau3aluy alrOPUTMOB PELICHUS
MPUKIIAIHBIX 3a1a4

OIIK-3. CnocobeH mNpUMEHATh U MOAM(PHUIMPOBATH MATEMaTUYECKHUE MOJENU JUIs
perieHus 3a1a4d B 006J1acTy MPoGECCHOHAITBHON e TETbHOCTH
ConepxxaHue TUCUMILTUHBI

DneMeHThl BBIMYKIOro aHaiu3a. EBKINI0BO MPOCTPAaHCTBO. BBIMyKIble MHOXECTBa.
[Ipoeknuss ToYku Ha MHOXECTBO. Teopembl OTIENUMOCTH. Bbinykiible U BOTHYThIE (DYHKLHU.
HuddepenunpyeMocTs 1o HampanieHuto. HenpepsiBHOCTh. Boinmykibsie nuddepeHimpyembie
¢byHkMM. MHOXeCTBa ¢ BOIHYTBIMU OIpaHHYeHUSIMH. HekoTopble 3KCTpeMasbHble CBOWCTBA
(GYHKIMM Ha BBITYKJIBIX MHOKeCTBaX. CHiIbHAS BBITYKJIOCTh (DYHKIIMA.

Marematuueckoe nporpammupoBaHue. OCHOBBI  BBIIIYKJIOIO IPOTrpaMMHPOBAHUSI.
Teopust ~ nMHEWHOro  mporpamMmupoBaHus.  YuCIEHHBIE  METOABl  MAaTEMaTHYECKOIO
[IPOrpaMMHUPOBAHHUSL.

DOneMeHTBHl  BapualMoOHHOro  ucuuciaeHus. @DyHkuuoHan. JuddepeHuupyemMocTsb
dbyHKHOHaNa. DKCTpeMyMbl PyHKIoHaAOB. [IpocTeiiias 3amaya BapuamoOHHOTO UCYHCIICHHUS.
DKcTpeMyMbl (YHKIIMOHAJIOB OT BEKTOP-(QYHKIMH. DKCTPEMYMbI (PYHKLMOHAJIOB, COJIEpKalINX
IIPOM3BO/IHBIE BBICIIUX MOPSAKOB. DKCTPEMYMbI (YHKIIMOHAJIOB, 3aBUCSIINX OT (GYHKLIHUU JIBYX
[IEPEMEHHBIX.

OnTtumanbHoe yrpasieHue. [locraHoBKa 3a/auv ONTUMAJIbHOTO yrnpasieHus. [IpunHiun
Makcumyma llonTpsruna.

IIpenogaBaresb: noueHT Ycaues B.M.

b1.0.25 IIpaBoBenenue
I[lnanupyemble pe3yjbTaThl 00yUeHHsI MO JUCHUNINHE

VYK-2. CnocobeHn ompenensaTh Kpyr 3a1ad B paMKaxX IMOCTABJICHHOW II€JIM W BHIOMpATH
ONTHUMAJIBHBIE CIIOCOOBI UX PEIICHUS, UCXOAS W3 JCUCTBYIOMMX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYpPCOB U OrpaHUYEHHI

VYK-3. CriocobeH ocCyIecTBIATh CONUATBHOE B3aUMOJICHCTBHE U PEATH30BBIBATH CBOIO
pOJIb B KOMaH/IE

VYK-10. CrnocoOeH ¢opMupoBaTh HETEPIIUMOE OTHOLIEHHE K KOPPYHIHOHHOMY
MTOBEICHUIO
ConepxaHue TUCUUILTUHBI

[Tonatue Teopuu rocymapcTBa W MpaBa. 3aKOHOMEPHOCTH BO3HUKHOBEHHWSI, PA3BUTHS U
(YHKIMOHMPOBAHUS TOCYIApCTBAa W MpaBa Kak mpeamer Teopur. COOTHOIIEHHE MpeaMera U
00BbeKTa HayKH.

Bo3nukHOBeHHME U pa3BUTHE TEOPUU TocymapcTBa W mnpaa. DyHKIMH Teopuu
rocygapctBa M TIpaBa KaK Haykd M y4dyeOHOW mucuuiumHbl. OOmas XapakTepuCTHKA
COBPEMEHHBIX TOCYIapCTBEHHO-TIPABOBBIX TEOPHUH.

['Hoceonornueckas OCHOBa TEOpUU TOCydapcTBa W mpapa. [loHsTHE MeToda MO3HAHUA
rocyfapcTBa u mpasa. Kinaccudukamus MeTo0B MO3HAHUS TOCY/IapCTBA U MPaBa.

OOuieHayyHble W 4YaCTHbIE METOJbl  MCCIEIOBaHUSA TOCyJapcTBa W IIpasa.
MarepuanucTuieckoe MOHMMAaHHE TOCYAapCTBEHHO-TPABOBHIX IPOIECCOB. BocxokneHue ot
a0CTPaKTHOTO K KOHKPETHOMY KaK METOJI TEOPHH TOCyAapcTBa W TmpaBa. Mcropumyeckuii u
morudeckuii  Meron mo3HaHus. COIMOJIOTMYECKHM, CPaBHUTEIBHBIM, CTAaTUCTUYECKUH,
(hopMaTbHO-JIOTUYECKHM, CHCTEMHO-CTPYKTYPHBIM METO/IbI TEOPHH TOCYIapCTBA U MPaBa.



VYpoBHU NO3HAHUS rocynapcTBa U Ipasa. Teopus rocygapcTBa W IpaBa KaK OJUH U3
YpOBHEH M3y4YeHHUs] TOCYAapCTBEHHO-NPaBOBBIX IpoueccoB. CrnocoObl, BO3MOXXHOCTU U
HE0OX0IMMOCTh MPOBEPKH UCTUHHOCTH MOJYYEHHBIX 3HaHUI 0 rocynapctse u npase. Kpurepuu
UCTUHHOCTU TeopuH. CBsA3b U B3aMMOBIIMSIHUE TEOPUU U IPAKTUKYU TOCYJapCTBa U IIPaBa.

CBs13b TEOpUU TOCYJapCTBa U MpaBa ¢ GUIOCOPCKUMU, TOTUTUYECKUMHU, UCTOPUUECKUMHU
Haykamu. @Dunocodus, CcOLMOIOrUs, IICUXOJIOTHS, SKOHOMHYECKas TEOpHsl M TEOpHs
rocyznapcTsa M npasa. Teopus rocyaapcTBa u mpasa, guiocodus mpasa, COLUOJIOTHS IpaBa,
MIOJINTOJIOTUSI.

Cucrema Hayk O rocynapcrBe U IpaBe. Teopusi rocynapcrBa U IpaBa U OTPACIIEBBIE
IOpUAMYECKUE HAYKH, UX MPEAMETHAs U METOJ0JIOTHYECKasi B3aUMOCBA3b. Teopusi rocynapcraa
U TpaBa, OpUAMYECKas MPAKTUKA, NPaBOBas KyJlbTypa, 3HAYEHHE TEOPUU B HUX Pa3BUTUU U
COBEPUICHCTBOBAHUU.

Cucrema Kateropuil U MOHSATHI TEOPUU TOCYIAapCTBA U MpaBa, UX 3HAYEHHUE U HAYYHO-
[O3HABATEIbHBIA  XapakTep. OBOJIOLUA IOHATHITHO-KaTEropHajlbHOIO —ammnapata TEOpHUH
rocyznapcrBa u mnpasa. Cucrema MOHATHH M CTPYKTypa Kypca TEOpUHU rocynapcTBa U Ipasa.
MecTo NOHATUM M KAaTErOpUH HEIOPHINYECKMX T'yMAaHMTAPHBIX HAYK B CHUCTEME TEOPHUH
rocynapcTsa U rnpasa.

CoumanbHasi OpraHu3aiys MepBoOBITHOTO 00IIEeCTBa.

[lepexon oT mpucBauBaroleil K Mpou3BoAsiel sKoHOMHKe, OOlue 3aKOHOMEPHOCTH
oOpazoBanus rocynapcts. OcoOEHHOCTH BO3HMKHOBEHHUS IOCYJAapCTB B Pa3jIMYHbIX pPErMoHax
MUpa.

3aKOHOMEPHOCTH M 0COOCHHOCTH MPOUCXOKACHHS TIPaBa.

OcHOBHBIE TEOPHH NTPOUCXOKICHHS TOCYAAPCTBA U MPaBa.

Hayunplii mmopanu3m B NOHATHM rocyaapctBa. OOBEKTUBHBI U CyObEKTHUBHBIM
MOAXO0/1bl K TOHUMAHUIO TOCYIapCTBA, UX OTPAKEHUE B ONPEACTICHUSIX.

[TpusHaku rocynapcraa.

CymHocTth rocynapcrBa. ®akTopbl (COLUaNbHBIE, 3KOHOMHYECKHE, HJIECOJOIMYECKHE,
KYJIbTYPHbIE, HPABCTBEHHBIE, PEJIUTHO3HbIE U Jp.), ONPEIENAININe TOCYAapCTBO M €ro
CYITHOCTb. DBOJIOLUS OHATUS TOCYIapCTBA U €r0 CYLITHOCTH.

l'ocynapcTBeHHast BIacTh Kak 0co0as pa3HOBUIHOCTb COIMAJILHOM BIAcTH, €€ CBOMCTBA.
['ocynapcTBeHHas U MOJIUTUYECKAs BIACTb.

BrnacreotHomennss kak  ocobas  pa3sHOBUIHOCTh  OOIIECTBEHHBIX  OTHOIICHUM.
Conepxanue, 00bEKThl U CYOBEKThI BIIACTEOTHOIIEHUH.

Crioco6s1 1 HOpMBI OCYIIIECTBICHHS TOCYIapCTBEHHOM BiacTH. COOTHOIICHUE KaTeropui
«HaCWJIME», «IIOJABIICHUEY, «IIPUHYXKACHUE», «yOexkIEeHHE», «PYKOBOJCTBO», «YIPABICHUEY,
«TOCTOJICTBOY, «IOTYMHEHHUEN.

dopma rocymapctBa: ToOHATHE U cTpykrypa. ®dopma mnpaBinenus u - Qopma
roCyJapCTBEHHOTO YyCTpoicTBa. MoOHapxwus, pecrnyOjiMKa W HMX PasHOBUIHOCTH. YHUTAPHOE
rocynapcrBo. Denepauus (TUNUUHBIE U crenuduyeckue npusHaku), denepanusm. CroxHbie
GbopMBI  TOCYAapCTBEHHOTO ycrpoiictBa  (koH(peneparusi, CO103, COJIPY>KECTBO).
l'ocynapcTBeHHBIN peXXUM U €ro pasHOBUAHOCTU. DaKTOpPbI, BiIUAOLIME Ha (OpMY TOCyaapcTBa
B LIEJIOM U €€ 3JIEMEHTBHI.

[lonsiTHE  TUMOJOTMM  TOCYHApCTB, pa3HooOpa3sue KpUTepueB  Kiaccupukanuu
rocynapcts. @opManMOHHbBINA MOX0A. [IMBUIIM3aMOHHBINA TOIXOI.

[lonsitTne wmexanuzma rocynapcrBa. COOTHOLIEHHME MEXaHM3Ma TIoCyJapcTBa U
rocylapCTBEHHOIO arrmnapara. AnmnapaT rocyJapcTBa Kak CpeACTBO OCYILECTBICHUS U (QyHKUUN
rocyzapcrTaa.

Crpykrypa rocynapcTBeHHOro amnmapara. [loHsiTHe ToOCyIapcTBEHHOIO —Oprasa.
Knaccudukanuss rocynapctBeHHbIX opraHoB. Ilonstue pomkHOocTHOro Jmua. Oprasl
rocynapcTBeHHOU Biactu. Opranbl cyneOHOM Binactu. [IpaBooxpanutenbHble opranbl. Opranbl
MECTHOT'O CaMOYIIPaBJICHHUS.



Cucrema TOCYIAapCTBEHHBIX OpPraHOB H pasnueieHui Biactedd. [IpaBoBbIE OCHOBBI
NEeSITeIbHOCTH FOCYAapCTBEHHOTO armapara.

[lonstne @ynkuuii rocymapctBa. Krnaccudukanus ¢yHKoui rocymapcrBa U ee
OCHOBaHUA. BHemHue u BHyTpeHHHME (yHKUMM rocynapcrBa. @OyHKIMM rocygapcTBa B
SKOHOMUYECKOW, COLMAIIbHOM, TyXOBHOU cdepax xu3HM oOmiecTtBa. CBs3b U B3aMMOJICHCTBUE
¢GbyHKIMHI rocygapcTsa.

@yHKIMK TOCYyIapCcTBa M TOCYAApCTBEHHBbIM anmapar. @OyHKIMM U CYIIHOCTh
rocynapcrBa. @OyHKIMM TOCYJapcTBa M HMX OTHOCHUTEIbHAs CaMOCTOSTENbHOCTh. DyHKUUU
rocyzapcTBa U COBPEMEHHOE Pa3BUTHE LIMBUIIN3ALINU.

[TonsiTHE M CTPYKTYpa NOJUTHYECKON cucTeMbl 00mecTBa. COOTHOIIEHHE MOTUTUYECKOI
CHUCTEMBI C TIOJIMTUYECKON OpraHu3aIueil o0ecTna.

Mecro rocymapctBa B IIOJIMTHMYECKOM cHucTeMe. B3aumonencTBue rocynapcTsa,
MOJIMTUYECKUX  MapTHH, MpoQPCOI030B, MOJIUTUYECKUX U  OOIIECTBEHHBIX JBH)KCHHIA,
PEJIUTHO3HBIX OPraHU3alMi U UHBIX COCTABHBIX YacTEH MOJUTUUYECKON CUCTEMBI.

[lonoxeHne JMYHOCTH B HCTOPUYECKH PA3IUYHBIX OOIIECTBEHHBIX CHCTEMAaXx.
ConumanbHoe W MPaBOBOE IMOJIOKEHHE JIMYHOCTU. ['paklaHMH KaK WIE€H TOoCyAapCTBEHHOM
OopraHu3aIuy o0IIecTBa U CyOBEKT MpaBa.

KOpuaunueckuit cratyc au4HOCTH M TocyaapcTBo. ColuanbHBI CTaTyc JUYHOCTH.
IOpuanueckre 00s3aHHOCTH U OTBETCTBEHHOCTD JINYHOCTHU MEPE]] FOCyIlapCTBOM U OOIIECTBOM.
OTBeTCTBEHHOCTh rOCy/IapCcTBa Nepe JMYHOCThI0. [IpaBa u cBo6o1bl uenoBeka. ['apanTuu npas
1 cB00O/ YeJIOBEKa U TOCy1apCTBa.

[IpoGnemsl ompenenenus npasa. [IpaBo B 001ecOMaIbHOM U IOPUIUYECKOM CMBICIIE.
OOBbEeKTUBHOE U CYyOBEKTHUBHOE B IPaBE.

CymHocTHast XapakTepucTuka mpaBa. HopMaTuBHOCTb, CHUCTEMHOCTb, (opMaibHas
onpejeneHHocTh mnpaBa. ColMaTbHO-d)KOHOMUYECKHE, TOJUTUYECKUE, HJIE0JIOTMYECKUE,
HPaBCTBEHHbIE, IYXOBHbIE, PEIUTHO3HbIE (PAKTOPBI, OMPENEINAIONINE MPUPOAY M CYIIHOCTDH
npasa.

[IpaBo kak QakTop OOIIECTBEHHOTO pa3BUTHS M Kak (akTop cTaOuiIn3anuu
OOLIECTBEHHBIX OTHOLIEHU.

HopmaruBnas cucrema oOuiectBa. CouuanbHble W TeXHHYecKHe HOpMBL [loHsTHE M
KJIacCU(UKalUs COLMAIBHBIX HOPM. MecTO MpaBOBbIX YCTAaHOBJIIEHUH B CHCTEME COLIMAJIbHBIX
HOPM OOILIIeCTBa.

Hopmarusnas npupona npaBa u Mopainu. O01re 1 OTIIMYUTENbHBIE YEPThl MPABOBBIX U
MOpalbHBIX HOpPM. B3amMoneictBue mnpaBa u Mopand. HWaenm «IOJDKHOTO», «CYLIETro»,
«CIIpaBeAJIMBOCTU B IpaBe U MOpau. ['yMaHN3M Kak IPUHIIMII [TpaBa.

HeiictBue mnpasa. [IpaBoBoe perynupoBaHHEe M MPaBOBOE BO3ACHCTBHE (MOHATHE U
cooTHoieHue). [Ipenmer 1 MeTo bl IPABOBOTO PETYIUPOBAHUS.

Buner nmpaBoBoro perynupoBanusi. [loHsTe, 371€MEHTHI U CTa MU MEXaHHU3Ma [IPaBOBOIO
pErylnupoBaHusl.

HopmartusHebiil xapakrep npasa. [lonstue Hopmbl npaBa. CooTHOLIEHHE HOPM IIpaBa U
HOPMaTUBHBIX CBOMCTB OOIIECTBEHHBIX OTHOIICHU. Hopma mpaBa u onpesenenue npasa.

CrpykTypa HOpMBI mpaBa. ['unoresa, aucno3unus, cankius. CBs3b COCTaBHBIX yacTel
HOpPMBI TpaBa. CriocoObl U3JI0KEHUSI HOPM MpaBa B HOPMATHUBHBIX akTaX. COOTHOILIEHHE HOPMBbI
IpaBa M CTaThU (IIyHKTa) HOPMATUBHOI'O aKTa.

Knaccudukanus Hopm npaBa. OcHoBaHMs KiaccH(UKALMM HOPM MpaBa. TUNNYHBIE U
HETUIIUYHbIE HOPMBI IIPaBa.

[lonsitTne wucrouHuka mnpaBa. MarepuanbHblii U (QopManbHBIE HCTOYHHMKHU IIpaBa.
Knaccudukanus ncrounukos npasa. [IpaBoBoit oObruail. FOpuanueckas noxrpuna. CyneOHbIi u
aMUHUCTPATUBHBIN NpeneneHT. HopmaTtuBHbll akT. /J[0roBOp, HOPMAaTUBHOE COTJIALIEHUE KaK
WCTOYHUK IpaBa. MIHbIE HICTOYHUKY MpaBa.

3aKkoHBl U IMOJ3aKOHHbIE aKThl. Buasl 3akoHoB. [loHsTHE M BHABI MOJ3aKOHHBIX
HOPMAaTUBHBIX aKTOB.



[Tonstue cucremsl npaBa. OCHOBaHMsSI JI€JI€HMSI CUCTEMBI MpaBa Ha orpaciu. OTpacib
npasa. [Ipenmer npaBoBoro perynupoBanus. MeTo nmpaBoBoro peryaupoBanus. Buasl MmeTo 0B
paBoBOro peryaupoBanus. UHCTUTYT npaBa. Bujibl HHCTUTYTOB IpaBa. DBOJIIOLUS CHCTEMBI
npasa.

CooTHollIEHHE CUCTEMBI IpaBa W CHUCTEMbl 3aKoHoAaTenbcTBa. Cucrema mpaBa H
npaBoBasi cucreMa. CuctemMa HAallMOHAJIBHOTO MpaBa U MeEXIyHaponHoe mpaso. [lyOnuuHoe u
yacTHOe npaBo. Cuctema mnpaBa u NpaBoBas CUCTEMA.

[lonsitTue mnpaBoTBopuecTBa. IIpaBoTBOpuecTBO U mpouecc oOpa3oBaHUsl IpaBa
(mpaBooOpa3zoBanue). [IpaBoTBOpUECTBO Kak popma rocygapcTBEHHOU AesTeNbHOCTH. DaKTOPHI,
00yCIIOBIMBAIOIINE TPABOTBOPUECKHUI IpolLiecc.

CyObexTbl mpaBoTBOpYecTBa. I[IpaBOTBOpPUECTBO TIOCYJAapCTBEHHBIX OpraHHU3alUi.
[IpaBoTBOpUECTBO HErocynapcTBEHHbIX OOpasoBaHuil. HemocpeacTBeHHOE MPaBOTBOPUECTBO
Hacenenus. [IpaBoTBopueckas kommnereHus. JlenerupoBanue.

®opmbl npaBoTBOpUecTBa. HemocpencTBeHHass MPaBOYCTAHOBUTENbHAS JESTEIbHOCTD.
CanknmonupoBanue u ero ¢opmbel. CaHkimoHupoBaHue oObuaeB. (CaHKIIMOHUPOBAHHE
KopropaTuBHbix HOpM. Craguum mnpaBoTBopuecTBa. [IpaBoTBOpueckas (3akOHOJATEIbHAs)
uHunuaTuBa. O0cyKJIeHue TPOEKTOB HOPMATHUBHO-NIPABOBBIX akTOB. [lopsanok omyOiamkoBaHuUs
Y BCTYIUJICHUS B CMIIy HOPMAaTUBHO-IIPABOBBIX aKTOB.

3akoHOJaTeNbHasl TEXHUKA: MOHATHE U NpUHUUNBL. CTpyKTypa HOPMAaTHBHOIO akKTa.
CriocoObl U3J105KEHNS HOPMATUBHBIX IIPEITUCAHHH.

Cucremartuzanusi 3aKOHOJATEIbCTBA M ee¢ Buabl. HMukopnopanus. KoHcomumarus.
Komndukanus. Bunsl koaupukainoHHbIX aKTOB.

[lonsiTve u cymHOCTh 3aKOHHOCTU. HopmaTuBHO-IIpaBoBas OCHOBAa 3aKOHHOCTH.
3aKOHHOCTh B JESTEIbHOCTH TOCYAApCTBA. 3aKOHHOCTh U JEMOKpaTHs. 3aKOHHOCTb U
HUCTOPUYECKUH THUIT 0OIIECTBA.

lapanTun 3akoHHOCTH: MOHATHE M cucTema. HOpuauueckue rapaHTUd 3aKOHHOCTH.
3aKOHHOCTB U Lie1eco00pa3HOCTb. MecTHbIE YCIOBUS, BEAOMCTBEHHbBIE HHTEPECH! U 3aKOHHOCTD.
3aKOHHOCTB U (popMa roCyAapCTBEHHOTO YCTPONCTBA.

[Tonste mpaBonopsiaka. OcHoBaHMs npaBonopsaka. [IpaBonopsaok u oOIIeCTBEHHBII
nopsiiok. CooTHOILIEHUE MPAaBONOPSAIKA U 3aKOHHOCTH.

[lonatne peanusannu npasa. Peanmusanus npaBa Kak mpouecc U Kak pesyiaprar. Gopmsl
peannzauuu mnpasa. CoOroieHNe, WCIOJHEHUE, UCIOJb30BaHue InpaBa. Peanuzanus mnpaBa B
[IPaBOOTHOILLIEHUSIX U BHE IPABOOTHOIICHUH.

[Ipumenenne  mpaBa  Kak  ocobas  dopma  peanm3auum  TpaBa.  Buasl
[IPaBONPUMEHUTENBHON nesTenbHocTU. CTaiuu NpUMEHEHHUs IpaBa. AKTbl IPUMEHEHUs IpaBa.
OTivune akToB MPUMEHEHHMSI IIPaBa OT HOPMATUBHO-IIPaBOBBIX akTOB. CTPYKTypa U BUbI aKTOB
[IPUMEHEHHUSI [TpaBa.

JlelicTBre 3aKOHA BO BPEMEHH, B TPOCTPAHCTBE U 11O KPYTY JIHII.

[TonsiTe u Ha3HaueHUe ToJKOBaHMS npaBa. Ciaydyan HEOOXOIUMOCTH TOJIKOBAHUSI HOPM
npaBa. YsICHEHUE U pa3bsiCHEeHUE HOpM npaBa. CyObeKThl TOJKOBaHUS MpaBa. Buabl u cnocoOsl
TOJIKOBaHMUsSI HOpM ImpaBa. Kiaccuduxainus aktoB o(uUIMaIbHOrO TOJIKOBaHUS HOPM IIpaBa.
AKXTBI TOJIKOBaHHUS MpaBa, UX OTJIMYHME OT HOPMATUBHO-NPABOBBIX AKTOB U aKTOB IPUMEHEHUS
npasa.

[IpoGenbl u Buabl mnpoGenoB B mpase. llpuunmnsl npoGenoB B mpase. CrocoOsl
BOCIIOJIHEHUSI MpoOenoB B mpaBe. lOpuamyeckue KOJUIM3MM U CIOCOOBI UX pa3peuieHUs.
AHasiorus 3akoHa. AHaJorus mpasa.

[lonsitTve w mnpuszHaku mpaBooTHoweHui. IIpaBooTHomeHuss kak ¢opma u BUA
oOuiecTBeHHbIX OTHOIIeHWH. [IpaBooTHomeHHs u HopMa mpaBa. CocTaB NPaBOOTHOLIEHH.
Knaccudpukanuss mnpaBootHomeHuidt U ee ocHoBaHMs. CyOBEKThl MPaBOOTHOLLIEHUI.
Knaccudukanus  cyObekTOB  mpaBoOTHOWmICHWH. ['paxkmaane, oOBeAUHEHUS  TPaxkiaH,
rocy/lapCTBEHHbIE OpraHbl, IOPHINYECKUE JIMILAa KaK CyObeKThl IpaBooTHoueHui. ['ocynapcTBo



Kak cyObekT mnpaBooTHolueHui. [IpaBocmnocoOHocTh. [leecnocobHoCTh. [IpaBoCyOBEKTHOCTD.
JlemuKTOCTIOCOOHOCTD.

Conepkanre  TPaBOOTHOIIEHWW. MarepuaipbHOoe W IOPHAMYECKOE  COJEpKaHUE
npaBooTHoleHnil. CyObeKTHUBHBIE ITpaBa U opuaudeckue o0s3aHHoCcTH. CyObEeKTUBHOE MIPaBo U
untepec. CyObeKTHMBHOE NpaBO U MoJHOMouue (mpaBoMoune). OOBEKTbl NMPABOOTHOILIECHUH.
Oco0eHHOCTH 0OBEKTOB B Pa3INYHBIX BUAAaX MPABOOTHOIICHU.

KOpuanueckue daktol u ropuanyeckuil cocras. Knaccudukanus opuanyeckux (pakToB.
IOpuanueckre npe3syMnuuu u GUKIHH.

[TonsiTie u npupoa npaBoMepHoro noseaeHus. OObEKTUBHAS U CyOBEKTUBHAS CTOPOHBI
[IPaBOMEPHOTO MoBeeHUsI. Buibl mpaBoMepHOTo NoBeieHUs. 30yIOTpeOIeHUE TPAaBOM.

[IpaBonapymieHue u TrocyJapcTBEHHOE NpuHYXJIeHue. IlloHdaTne U  Npu3HaKu
npaBoHapymienus. CocrtaB mnpaBoHapyuieHus. KoHCTpykiuu OOBEKTHBHOM CTOPOHBI U
CyOBbEKTUBHOM CTOPOHBI IpaBoHapylieHus. CrenuanbHblii CyOBbEKT MpaBoHapylleHus. Bumel
npaBoHapyueHus. [Ipectynnenne n npaBoBoi npoctynok. Kasyec.

[loHdaTHE W TpHU3HAKM IOPUAMYECKON OTBETCTBEHHOCTH. [IpuHIMIBI M 3a1a4um
IOPUAMYECKON OTBETCTBEHHOCTH. OCHOBaHUS IOPUIMYECKON OTBETCTBEHHOCTU. (OCHOBaHUS
0CBOOOKIEHUS OT IOPUANYECKOI OTBETCTBEHHOCTHU. BUbl 10pHANYECKO OTBETCTBEHHOCTH.

3HaueHue IPUINYECKON OTBETCTBEHHOCTH JUIsl 00eCIeYeHUs 3aKOHHOCTH, OXpaHbl IIPaB
u cBoboa rpaxaad. Poib MpaBOOXpaHUTENbHBIX OPraHOB B peaM3allid IOPUAUYECKOI
OTBETCTBEHHOCTH.

[Tonstne npaBoco3Hanus. [IpaBoco3Hanue U uHbIE (POPMBI OOLIECTBEHHOIO CO3HAHUS.
[IpaBoBas uneosiorus ¥ mpaBoBast cuxoJorus. [[peeMcTBEHHOCTh B TPaBOCO3HAHUHU.

[IpaBoco3nanne oOmecTBa (0OImIECTBEHHOE TMpaBOco3HaHue). MHAMBUAyanpbHOE U
rpymnmnoBoe npaBoco3Hanue. [IpogeccruonansHoe nmpaBoco3Hanue. Mecto U posib MPaBOCO3HAHUS
B peanu3aliy 1npasa u npaBotBopuecTBe. COOTHOIIEHNE IPABOCO3HAHUS, IIPABOBOI KYJIbTYPHI U
npaBoBoro BocnuTanus. [IpaBoBoe mpocBelieHue.

[lonsiTe 1 pa3BUTHE KOHLEMUUN MPaBOBOTO roCylapcTBa U I'PaKIAHCKOTO OOIIECTBa.
[Ipu3Haku U 3JIE€MEHTHI IpakJaHCKoro obmectBa. ['paxknaHckoe OOIIECTBO KaK COLUAIBHO-
SKOHOMMUECKas MPENOChIIKA IPAaBOBOTO TOCYAapCTBa.

[IpaBo u rpaxmanckoe ob6mecTBo. ['ocygapcTBo U rpaxknanckoe obmiectBo. [lonstue u
IIPU3HAKU IPABOBOIo rocynapcersa. ['ocynapcTBo npaBoBO€ U COLIMATIBHOE.

[lonarne npaBonoHumMaHus. TeopeTWYeCKH M IPAKTHKO-HJICOJIOTMYECKUN aCHEKThI
MIPaBONOHUMAHUS. XapaKTePUCTHKA COLMOJIOIMYECKON OPUCIPYACHLMH, HOpPMAaTHBHU3Ma U
TEOPUU ECTECTBEHHOT'O IpaBa B cTpaHax 3anagHoit EBponbl, CIIA, a Takxke Poccun.

Jlerucrckuit 1 nMOEpPTApHO-IOPUANYECKUNA MOIXOAbl B TEOPHUM IPAaBOMOHUMAHMS, HX
xapakrepuctuka. CoBpeMEHHbIE MOAX0/1bl (LIKOJIbI) K IOHUMAHUIO IIpaBa.

[Tonsarue rocymapctBeHHoctu. Mcropudeckue GpopMbl pOCCHICKOM TOCYIapCTBEHHOCTH.
CraHOBJi€HHE M pa3BUTUE TOCYAAPCTBEHHOCTHU: OCHOBHBIE XapaKTEPUCTUKHU. DaKTOpHI,
ONpeeNAoLIe Pa3BUTHE rocy1apcTBEHHOCTH B Poccuu.

[IpoGmeMbl  pOCCHICKOM TOCYJapCTBEHHOCTHM HACTOAIMIETO Tiepuona. Poccwuiickas
rocy/1lapCTBEHHOCTb U KOHCTUTYLIHOHHBIE LIEJIH.

IIpenonaBarenb: J01EHT Kadeapbl TOCYAapCTBEHHO-NIPABOBBIX JUCLHMIUIMH, KaHIUAAT
opuaudecknx Hayk .M. Masypos

b1.0.26 YuciieHHbIe METOABI
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CnocobeH npuMeHATh (yHIaMEHTAJIbHbIE 3HAHUS, IOJIyYE€HHblE B 00JIacTH
MaTeMaTU4eCKUX M (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh UX B MpodeccroHanbHOMI
NesITeIbHOCTH

OIIK-2. Cnoco0eH wHCIONb30BaTh U aJalTHPOBaTh CYLIECTBYIOIIME MaTeMaTHYeCKue
METO/Ibl M CUCTEMBI IIPOIPaMMHUPOBAHUS JUIsl Pa3padOTKU U peaau3aluy aIrOPUTMOB PELICHUS
MPUKIAIHBIX 3a71a4



OIIK-3. CnocobeH mnpuMeHsATh W MOAU(GUIMPOBATH MATEMATHUYECKHE MOJEIH IS
perieHus 3a1a4d B 006J1acTy MPoGECCHOHATBHON e TETLHOCTH
ConepxaHue TUCUUILTUHBI

Maremaruyeckasi MoJeJb M NOrpemrHocTH. [loHATHE MareMarndecKou MOAENN M
MPOLIECC pEeUIeHUs] TPUKIAAHbIX 3a1ad. VcToyHMKM U Kilaccu(UKAUs MOrPEHIHOCTEH.
DOneMeHTbl  TEOpHUH  IOTpPEHIHOCTEeH:  a0CcooTHas W OTHOCHTENIbHAs  IOTPEIIHOCTH
NpUOIMKEHHBIX BBIYMCICHUHN; 3Hayalue Uu@pbl; MpaBUiIO OKPYIJIEHUS YHCEN; MOTPEIIHOCTH
apudmMeTnyecKux orepanuil; MOrpenIHOCTh NPou3BoJIbHON GyHkuuu. [Ipencrasienue yucen B
KOMIIBIOTEPE U TOTPEIIHOCTb.

Metoapl pelIeHUs] CKAJNSPHbIX YPAaBHEHMH M HMX CHCTeM. AHUINTHUYECKUN U
rpaduyecKkuii MeTo/bl JIOKaIM3alUK KOpHEH. YTOYHEHHE KOpPHEH METOAaMM IO0JIOBUHHOTO
JIeJIeHus, 30JI0TOr0 CeueHus, uTepanuii, xopa, kacarenbHbix (HploToHa), cexymux. Metoabl
nrepauuii 1 HpIOTOHA perieHus: CUCTEM ypaBHEHMIA.

Beryuciaure/bHbIe MeTOAbI JUHEHHON anredpel. Hopma BexkTopa u Matpuisl. Pemenue
CUCTEM JIMHEWHBIX anreOpanyeckux ypaBHeHUN mnpsmeiMu Mmerogamu (["aycca, Kpamepa,
00paTHOW MaTpUIIHI, LU - pasnokeHus). Pemenune cucteM JIMHEHHBIX alreOpandecKux
ypaBHEHUN MPUOIMKEHHBIMU METOJaMU (IIPOCTHIX UTepanuii, HproToHa).

YnciaeHHble MeTOAbl NMOUCKa 3KcTpeMyma (yHkuuu. [louck skcrpemyma (yHKUMU
OJIHOM IIEPEMEHHOM METOJAaMM JUXOTOMMH. ['pajveHTHbIE METOIbl IIOMCKA 3KCTpPEMyMa
(GYHKIMHM HECKOJIBKUX MEPEMEHHBIX.

Ipuéaukenue ¢ynxkumii. Mutepnonsuuonnsiii MHorouneH Jlarpamka. OcTtaTouHbIi
YIeH HWHTEepHoJAUUOHHONW ¢opmynbl Jlarpanka. PaBHoMmepHoe mpuOIMwKeHue ¢QyHKIHM,
MHoTOwIeHbl YeOblmeBa. MHTepnonsanus criaiiHamMu. Anmnpokcumanus. MeToj HauMEeHbIINX
KBaIpaToB. MHOTO4IEHb HAMITYULIETO CPETHEKBAAPATUYECKOTO IPUOITHKEHUSI.

YuciaenHoe uHTerpupoBanue. Ksagparypusie GopMylibl NPSIMOYrOJbHUKOB, Tpameluii,
Cummncona. Merong Monte-Kapio.

Yucaennoe nuddepenuupoBanme. ['padudeckoe nuddepennupoBanne. PasHOCTHBIE
¢dopmynbl. PazHocTHbIe (hOpMYIBI A1 OOBIKHOBEHHBIX MPOM3BOJHBIX. PasHOCTHBIE (DOpMyIIbI
JUI YacTHBIX IPOU3BOJHBIX. BbluncieHne NpOU3BOAHBIX C MOMOIIBIO HHTEPHOJISALUOHHBIX
¢dbopMysl ¢ paBHOMEPHBIM M HEPaBHOMEPHBIM pacipeneieHueM y3ioB. Ilpakruueckas oleHka
ITOIPEITHOCTH.

YmucaeHHble MeTOAbI pelleHUs] 00BIKHOBEHHBIX JH(p¢epeHHATbHBIX YPABHEHU U
ux cucreM. 3agada Konm. Meroasl Pynre, Ditnepa, Pynre-Kyrra. 3agaua Ko i cuctemsl
nuddepeHInaIbHbIX YPaBHEHUN M ypaBHEHUM BBICIINX MOPSAKOB. METOJ| CTENEHHBIX PSJIOB.
KpaeBbie 3a1aun 17151 OOBIKHOBEHHBIX UG GEepEeHIHATBHBIX YPaBHEHUH.

YpaBHeHUsI B YACTHBIX NPOM3BOAHBIX. Meton @ypre. Pa3zHOCTHBIE CXEMBI pelIeHUS
3aJla4 MaTeMaTu4eckoi PU3NKu.

HNurerpanbuble ypaBHeHusi. HTerpansHele ypaBHeHus Ppearonsma u BosbTeppa.
Metopl perieHrs ypaBHEHUN C BBIPOKICHHBIMU siapamu. KBagparypHble criocoObl perieHus
MHTErpalbHbIX YPaBHEHUH.

IIpenogaBaresin: cT. mpenoaasarens bornpanosa H.H.

b1.0.27 UcTopusi MaTeMaTUKHU
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIHNHE

OIIK-1 CrnocoGeH NpUMEHSATb €CTECTBEHHOHAY4HbIE W OOLIEMH)KEHEpPHbIE 3HAHMS,
METO/Ibl MaTEMaTHUECKOT0 aHAIN3a U MOJIEIMPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAIBLHOIO
UCCIIeI0OBaHUS B IPO(GECCUOHATIBHON eI TEIbHOCTU
ConepxxaHue TUCUUILTUHBI

Maremaruka, €€ BO3HUKHOBEHHME KaK HAyKH U IEpUOAMU3AIMS HCTOPUU MaTEeMaTHUKHU.
MecTto MaTemMaTHKU cpeAu APYrux HayK. 3adyeM HYXHO H3ydaTb HCTOPUI0O MaTEeMaTHKH.
[lepuoapl pa3BuTHs MareMaTuku. [IpoToHayka — 3apokJe€HHE MAaTeMAaTHKH, BOZHUKHOBEHUE U
pa3BUTHE NOHATHS O YKcie, POPMUPOBAHNE HAYAIBHBIX F€OMETPUUECKUX MPECTABICHUN.



Maremarnka B gorpedeckux nuBuwimsanusx. JpesHuit Eruner u JpeBHnii BaBuios.
Erunerckas nusuinmsanus. Ilanupyc Punpa. TexHuka cyeta m reomeTpus JPEBHUX ETHIITSH.
BaBuiionckas umBunuzauusa. Martematuueckue Tekctbl Cy3. lllectunecstupuynas cuctema
cuucieHus. BaBuiaoHckue smnupuyeckue ainredpa u reoMeTpusi.

Maremaruka B [IpeBHel I'penun. Maremaruka B [IpeBHeM Kwnrae u Unnnn. ®@anec us
Munera u BbICTIEHHE MaTEMAaTUKH Kak JeAyKTUBHOW Hayku. [ludarop m ero mkona.
I'eomerpuueckas anreOpa. “Hauana” EBknuaa. Beiuucnenue miomaneit 1 o0beMoB B paboTax
Apxumena. Teopuss kKoHHMUeckux cedeHuM. Bropas anekcanapuiickas ImkoJsia: MeHenan,
[Itonemelt, lnodant, [lanmn. 3HameHUTHIE TPU 3a7a4u IPEBHOCTU U KPaTKUil 0030p METOJIOB UX
pewenusi. Marematuka B IpeBnem Kurae u Unauu.

ApaOckuii mepuoJi 3JIeMEHTapHOM MareMaTuku. ApaOckas uuBHIM3auusd. Boraenenue
anreOppl B CaMOCTOSITENIbHYIO MaTeMaTH4ecKyro aucuuiiuHy. [lo3unuoHHas necstuuHas
CUCTEMa MCYMCIEHUS M IeOMEeTpHYecKue uccienoBaHust y apaboB. IIpoHukHoBeHue apaOckoit
Hayku Ha 3anan. Jleonapno IIuzanckuit (Gubonayun) u “Kuura abaxa”.

[lepuon »osnemeHTapHOM MareMaTHKu dSmoxu  Bospoxnenus. 3amaua  pelieHus
anreOpandeckux ypaBHeHMi 3-i1 m 4-ii creneHeid. Anre6pa Bueta. Jlorapudmer. [IpoGiema
MEepPCIIEKTUBHI B KUBONMKCU U MaremaTuke. Keruep u KaBanbepu.

[lepuon maremaTuku nepemeHHbix BeqndyuH (Bek XVII). Beenenune mnonsTuit
NepeMeHHOM Beln4yuHbl U GyHKuuU. VMcenenoBanue KpuBBIX U 3a7jada 0 KacarenabHoOU. Jlesapr u
BO3poxaeHUe reomerpuu. Jekapr, ®epma u Ilackamp — BO3HHKHOBEHHE AHAIMTHYECKOU
reOMETPHUH, TEOPUU YHCENl U IEepBble TEOPETUKO-BEPOSITHOCTHBIE MpencTaBieHus. Co3maHue
AxazneMuil HayK ¥ UX POJIb B pa3BUTUN MAaTEMAaTHKH.

[lepuon marematuku nepemMeHHbIX BeauuuH (Bek XVII — nagano XIX Beka). OTkpbITHE
Herotonom u JleiiOHunem auddepeHunanbHOro U MHTErpajbHOro ucuuciaeHus. CemencTBo
bepnymnu. Bennuaituit matematuk XVII cronerus — Jleonapn Oitnep.

Ilepuon marematuku nepemeHHbIXx BenuuuH (XIX Bek). Ilpobrnema obGocHOBaHMS
I epeHInaIbHOr0 W HMHTErpPalbHOTO HCUMUCIEHHS — OT Dilnmepa g0 Beitepmrpacca. O
pelleHHH B paJuKalax YypaBHEHUM mpou3BojbHOW creneHu: Abens u [amya. Koposs
marematukoB ['aycc. IIpoexkruBHas reomerpusa. HeesximnmoBsl reomerpuu: I'aycc, boitawm,
JlobaueBckuit u Puman. Teopus rpynn u “OpnanreHckas nporpamma’ KineitHa. Co3nanue
KanropoM “HauBHON” TEOPUU MHOMKECTB.

Maremaruka B Poccuu. CnapsiHckas Hymepauus. Maruuukuii u ero “Apudmeruka’.
Axanemuss Hayk u Oinep. JloGaueBckuii — “KomepHuk reomerpuun”. ByHSKOBCKUN H
Octporpaackuii. OcHOBATENb POCCHICKONW MaTeMaTH4YeCKOW IKoJbl — YeOwmmés. Mapkos,
JlsnynoB, KoBanesckas. Bwimatomuecs marematuku Coserckoro Coroza Kosmoropo u
[ToHTpsTHH.

[lepuon coBpemennoit marematuku. IIpoGnembr I'miapOepra. Ilyankape. Teopus
MHOKECTB — IapaJloKChl 0eCKOHEYHOCTH. Pa3nnuHble moaxoapl K 0O0CHOBAaHUIO MAaTEMATUKHU:
JIOTULM3M, MHTYWLIMOHU3M, KOHCTPYKTHUBHas Teopuss U Qopmanu3Mm. Herep u coBpemeHHas
anredpa. OyHKIMOHAIBHBIN aHAIU3.

BoruncnuTenbHas TeXHUKA: OT MajbLEB 10 KOMIbIOTEpa. MaremMaTuyeckiue TEpMHUHbBI —
ucrtopuyeckuii o030p. AOak, cyersl U Jorapudmuyeckas JuHeilka. MexaHuueckue
BBIYMCIUTENN — apu@momMeTpbl. [Iporpammupyemblie MallilMHbl. DJIEKTPOHHBIE BHIYMCIUTEIbHbIE
MauiuHbl. [lepcoHanbHble KOMITbIOTEpBl. MaTemMaThuyecKkue TEpMUHBI — HICTOPUUYECKUIN 0030D.
IIpenogaBareib: kanauaaT GpU3MKO-MaTeMaTndeckux HaykK, qoreHT C.A. ['oMoHOB

b1.0.28 MaremaTu4eckas JIOTHKA
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUNHE

OIIK-1. CnocobeH NpuUMEHSTh €CTECTBEHHO-HAy4HblE U OOILIEMH)KEHEpPHbIE 3HAHMS,
METO/Ibl MaTEMaTHUYECKOT0 aHAIN3a U MOJICIIUPOBAHMSI, TEOPETUYECKOTO U AIKCIEPUMEHTAIBLHOIO
UCCIIeIOBaHUS B MPO(GECCUOHATIBHON eI TEIbHOCTU



OIIK-2. CnocobGeH uCHOJIb30BaTh COBPEMEHHBIE HMH(MOPMAIIMOHHBIE TEXHOJIOTUU U
IIPOrpaMMHBIE CPEICTBA, B TOM YHCJIE OTEUYECTBEHHOTO IPOM3BOJCTBA, MPU PELICHUM 3a]ad
podeCcCHOHANTBHOM IEATETLHOCTH

OIIK-3. CrocobeH pewmaTh cTaHAAPTHBIE 33/a4l MPO(PECCHOHATBHON JEsITebHOCTH Ha
OCHOBE MH(OPMAIMOHHON 1 6ubIHorpadguueckoil KyJIbTyphl ¢ IPUMEHEHHEM HH(POPMAIIHOHHO-
KOMMYHHMKAI[MOHHBIX TEXHOJOTMI M C YYE€TOM OCHOBHBIX TpeOOBaHMI HHPOPMAIMOHHOMN
0€3011aCHOCTH
ConepxaHue TUCUMILTUHBI

Beenenue. /lenykTuBHBINA XapakTep MaTeMaTUKH. [IpeamMeT MareMaTH4eCKOM JIOTHKH, €€
poJib B Bompocax OOOCHOBaHUS MaTeMaTUKU. TEeHJAEGHUHUH B Pa3BUTUM COBPEMEHHOI
MAaTE€MaTHYECKOU JIOTHKH.

bynessl pynkuuu. TabnuuHoe 3aganue OyneBbix QyHKUuN. 3aganue OyneBbIX QYHKIMMA
LenbIMU yKciaMu. ['paduueckoe mpenctaBieHue OyneBbIX (YHKIHMM. DieMeHTapHble OYIeBbl
¢byskun. opmybl.

Anrebpa 6yneBbix ¢pyHkIUH. [IpuHIUI 1BONCTBEHHOCTH.

Anrebpa BbICKa3bIBaHUM. Jlornueckue ornepanuu HaJl BbICKa3bIBAHUSMH. SI3bIK JOTMKHU
BBICKa3bIBaHu, QopMynbl. PaBHOCWIBHOCTE. PaBHOCHIBHBIE TIpeoOpa3zoBaHus (OPMYIIL.
TaBTOJIOTHUN — 3aKOHBI JIOTUKH.

[Ipunoxxenue anreOpsl BbICKA3bIBaHUM K JIOTUKO-MaTeMaTudeckoi mpak-tuke. Ipsimas,
oOpaTHasi, IPOTHUBOIIOJIOKHAS U KOHTPANO3UTUBHAS T€OpeMbl. [IpuHIUI NOJTHONW TU3BIOHKIIUH.
Heo0xouMmble 1 J0CTaTOUHBIE YCIOBUSL.

[Tonnblie cuctemsl OyneBbix GyHKIUN. BaxHeimue 3aMkHyThIe Kiaccesl. Teopema [locTa.

Hopmaneubie dopmbl ans ¢opmyn anreOpbl BbICKa3bIBaHUM. AJITOPUTMBI MOTYYEHHUS
COBEpPUICHHOW KOHBIOHKTUBHON U COBEPIICHHON JM3bIOHKTUBHOW HOpPMalbHBIX (OPM.
Jlormyeckoe caencraue.

Haxoxnenne cnenctBuii n3 nocbulok. HaxokaeHHe MOCBUIOK I JAHHBIX CIIEICTBHIL.
TaBTOJIOTMM — 3aKOHBI JIOTUKM BBICKA3bIBAaHUN. 3aKOHBl KOHTPAIO-3UIMH, HCKIIOYEHHOIO
TPEThEro, IBOMHOIO OTpULIAHUS, IPUBEICHHUE K aOCypay U Jp.

Munumuizanus popmyn B kiacce JJHO.

MeToibl perieHrs JOrH4ecKux 3aau.

[Ipunoxxenue OyneBbIX (YHKUUNH K pEIeHHO-KOHTAKTHBIM M BEHTHJIBHBIM CXEMaM.
Bentunbabie cxembl B OBM: aBouuHblli cymmarop, mudpatop u ae-mudparop. AHaiu3 U
CUHTE3 JIOTMYECKHUX aBTOMATOB.

[IpaBunbHbBIE U HENIPaBUIIbHbBIE PACCYXKACHUS. AHAIN3 IPABUIIBHOCTH Pac-CY>KICHHM.

AxcroMaTH4ecKrue TEOpHM. DTalbl MOCTPOEHUS aKCMOMAaTHYEeCKUX Teopuil (andasur,
(dhopmyIbl, cHCTEMa aKCHOM, TIpaBmIIa BeIBOIa). JlokazyeMocTh ¢op-

Myl BeiBogumocts u3 rumote3. [lonstue Teopembl, nokazaTenbcTBa. [Ipon3BoaHbIe
npaBuiia BbIBOJIa. Teopema IeayKINH.

CpoiicTBa akcMoMaTHuecKux Teopuid. HempoTHUBOpeunBOCTh, MOJIHOTA, KaTe-TrOPUYHOCTD
akcuoMarndeckou teopun. HezaBucumocts akcuom. Pazpemmmocts akCHOMaTHYECKON TEOPUN.

dopmanu30BaHHOE HCYHCIIEHUE BbICKa3blBaHUN. CBOICTBa akcHOMaTH4e-CKOW TEOpHUH
MCYMCIICHUS BbICKa3bIBAaHUI.

Jloruka npeaukaToB. MHOXECTBO MCTUHHOCTU NpeaukaTa. ToXJAeCTBEHHO MCTUHHbBIE U
TO>KJIECTBEHHO JIOJKHBIE Mpeankatsl. Onepanuu Haj npeaukatamu. KBaHTopHbie onepanuu.

OcHOBHbIE TMOHATUS JIOTUKM npenukatoB. [lpenukatsl U KBaHTOPBI. SI3BIK JIOTUKH
npenukatoB. Tepmbl U (Gopmynbl. fI3bIku mepBoro nopsaka. Murepnpera-uuu. 3HadyeHHe
dbopmynsl B uHTEprpeTanuu. PaBHOCHMIBHOCTD. OOIIE3HAYMMOCTh M BBITIOJIHUMOCTH (DOPMYIL.
[Ipobnema pa3pemMocTd JUid OOIIE3HAYMMOCTH M BBIMOJIHUMOCTH, HEPa3pelIMMOCTh €€ B
obmieM ciyyae.

[IpumeHeHue s3pIKa JIOTMKU IPEIUKATOB Ui 3allMCH MAaTeMAaTUYECKUX IMPEaIOKEeHUH,
IIOCTPOCHHUE OTPULAHUM TIPEITI0KECHUIM.



[Ipunoxxenne noruku K Teopum Oa3 AaHHBIX. TeopemMa ApPMCTpOHTa O TIOJHOTE
(YHKIIMOHATIBHBIX 3aBUCUMOCTEH.

@opmann3oBaHHble MaTeMarnyeckue Teopud. dopMannu3oBaHHAs JIOTHKA IMPEAUKATOB.
Teopun nepsoro nopsiaka. HempoTHBOpednBOCTh MCUMCIICHHs IPEeAUKaTOB. Mojaenu Teopui.
Teopema 0 OJIHOTE JUISl TEOPHIA.

®opmanbHas apupmeruka. Teopembl ['enens o HemosiHoTe. [IpoOnembl OCHOBaHMIA
matemaTuku. [lapamokcel Teopun MHOXecTB. [IpoGiemMa HEmpOTHUBOpPE-YMBOCTH MaTEMAaTHKHU.
[Iporpamma I'mns6epra. Meron gpopmanuzanyu. KoH-cTpyKTUBHOE HallpaBlIeHUE B MaTeMaTHKE.

Beruncnumocts. BBeneHue B Te€OpUI0 anropuTMOB. MIHTYUTHBHOE MOHSATHE AITOPHUTMA.
CpoiicTBa @JIrOpUTMOB. YTOYHEHHE MOHSATHS aNropuTMa (C MOMOIIBIO MAIHUHBI C
HeorpaHudeHHbIMH peructpamu MHP).

Hymepanus nporpamm ans MHP. Hymepanus BeruuciuMbix GyHKIUE. YHUBEpCcalIbHbIE
IIPOTrpaMMBI.

AnroputMuuecku HepaspemnMbie MpoOnembl. Teopema Paiica 0 BBIYMCIH-MBIX

GyHKLUAX.
IIpenogaBaresb: kanauaaT Gpusnko-mMmaremMarndeckux Hayk, noreHT E.I1. EMenbuenkoB

b1.0.29 Anaautuyeckasi reomeTpHs
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIHHE

OIIK-1 CrnocoOeH mnpuMeHsTh (yHIaMEHTAbHbIE 3HAHUS, IMOJYYECHHbIE B 00JIacTH
MaTeMaTU4YeCKUX M (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh UX B MpodeccroHanbHOMI
NEeATENBHOCTH

OIIK-3 Crnoco0OeH mNpUMEHSATh W MOAU(DUIMPOBATH MaTEeMaTHUECKUE MOJENN JUIs
perieHus 3a1a4d B 006J1acTy MPOPECCHOHATBHON e TETHHOCTH
ConepxxaHue TUCUUILTUHBI

Bekropsl. JluHeliHble omepanuu Haja BeKTopamu. JIMHEHHas 3aBUCHMOCTb CHCTEMBI
BekTopoB. KommmHeapHble W KOMIUIaHapHble BEKTOphl. basuc. AdQuHHBIE KOOPAMHATHI.
CkansipHO€, BEKTOPHOE U CMEILIaHHOE [TPOU3BEICHUS BEKTOPOB.

JlexapTOBBI CHCTEMBI KOOPJAMHAT HA MPSIMOM, IUIOCKOCTH M B IpOCTpaHcTBE. DOpMYyIIbI
npeobpazoBanusi koopauHaT. [IpeoOpasoBanue NPSIMOYTOJBHOW  JEKApPTOBOW  CHUCTEMBI
KOOPAMHAT HA IUIOCKOCTH U B IpocTpaHcTBe. [lonspHbIe KOOpAMHATHL. YpaBHEHHUE JIMHUM HA
IIJIOCKOCTH M YPABHEHHNE ITOBEPXHOCTH B IIPOCTPAHCTBE.

[Ipsimast Ha muiockocTy. PasinuHble BUABI ypaBHEHUS MPSMOM Ha IIOCKOCTH. B3anmHoe
PacIOIOKEHNE NPSMBIX Ha TUIOCKOCTH. 1Iydok npsaAMsIix PaccTossHuMEe OT TOYKHM 10 IPSAMOM. YTOJI
MeXI1y mpsAMbIMH. Ilnockocts. Pasznuunble BHIBI ypaBHEHHs IIOCKOCTH. B3aumuHoe
PacIOJIOKEHUE TIIIOCKOCTEN B MPOCTPAHCTBE. PaccTOsIHME OT TOYKHM 10 TNIOCKOCTH. YTOJ MEXIY
IJIOCKOCTAMH. Pa3nuyHble BUABI ypaBHEHUS NPSIMOU B IPOCTpaHCTBE. B3aumHoe pacnoioxkeHue
IIPSIMBIX B IPOCTPaHCTBE. B3auMHOE pacnosioxxeHne npsMon 1 II0CKOCTH. PaccTosiHre OT TOUKH
70 IUIOCKOCTH, PAcCTOSIHUE MEXAY HPSIMBIMU B MPOCTPAHCTBE, YroJl MEXAY HMPSIMBIMU, Yroi
MEXKy NPSMOU U IIJIOCKOCTBIO.

Omnurnc, runepOoiia ¥ napabosia, KAHOHUYECKHE ypaBHEHUs U cBoiicTBa. KacaTenbHble K
AITUIICY, TUnepOoie u napadosie. YpaBHEHUs 3JUIMIICA U TUIIEPOOJIbI B MOJIAPHBIX KOOPAMHATAX.
Knaccudukanust nuHui BTOPOro nopsiaka Ha iockoctu. Dmurcous. ['unepoononast. Konyce u
unHApsL. [IpsiMonuHeliHble 00pa3yrolie MmoBepxXHocTel BToporo mnopsaka. Kiaccudukanus
ITIOBEPXHOCTEW BTOPOTO NOPSIKA.

IIpenogaBaresib: KaHAMAAT (PU3MKO-MAaTEeMAaTHUYECKUX HaykK, noueHT ['.A. banapy m pomeHTt
B.H. Ycaués

b51.0.30 CTpyKTYypBbI M aJITOPUTMBbI KOMIILIOTEPHOI 00pPadOTKH TaHHBIX
I[lnanupyemMble pe3yjbTaThl 00yUeHHsI MO JUCIHUNINHE



OIIK-2. CrocoGeH HuCIOJIb30BaTh M aJallTUPOBATh CYILECTBYIOUIME MaTeMaTHYECKHE
METO/Ibl M CUCTEMBI IIPOIPaMMUPOBAHUS JUIsl pa3pabOTKH M peau3alii alfOPUTMOB pELICHUS
MPUKIAIHBIX 3a7a4

OIIK-3. CnocobGeH mpuUMEHATh W MOIU(DUIMPOBATH MAaTEMATHYECKHUE MOMICIU IS
pelieHus 3a1a4 B 00s1actu 1po(ecCHOHATBHOM JesITEIbHOCTH.

OIIK-5. Cnocoben pa3pabarbiBaTh @JITOPUTMBI U KOMIIBIOTEPHBIE IPOrPAMMBI,
MPUTOAHBIE JIJISl IPAKTUYECKOTO IPUMEHEHUS

[IK-1. CnocobeH oOCymeCTBISATh TOWCK, aHalnW3, CHUCTEMAaTHU3aIMI0 HAyYHOU
uHpopmalnuy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaJu3alud HAaydyHO-
UCCIIEIOBATEIbCKUX MPOEKTOB M PpEHICHMs] NPUKIAAHBIX 33Jad [0 MPOEKTUPOBAHUIO U
pa3paboTKe MPOrpaMMHOTO 00€CTICUEHHUS.

ConepxaHue TUCUUILTHHBI

ANropuT™Mbl 1 UX CBOMCTBAa. ANropuT™m u nporpamma. OCHOBHBIE CBOMCTBA ajlropurMa.
[Tonstne nanubix. CrocoObl mpezcTaBiieHus anroputma. ClOBECHOE OMNHMCAHHME AIrOpUTMA.
OcHOBHbBIE KOHCTPYKIMH anroputma. [loHsTHE anropuTMHUYECKOTO S3bIKA.

Tuner  ganabeix. [loHsTtue abcTpakTHOrO THMA JAaHHBIX. AJreOpanueckuii  u
TEXHOJIOTUYECKHI acleKThl TeOpUU THUMNOB JAaHHBIX. IIpocThie Tunbl naHHBIX. CTPYKTypHBIE
TUMbl JaHHbIX. OpraHuszanus MaccuBoB. MHoromepHbsle MaccuBbl. Onepanuu Haj MacCUBaMHU.
Junamuueckne maccuBbl. 3anucu. O0bekTh U knacchl. Texnomorus .NET.

CoprupoBka u nouck. JIuneinsiii morck. CopTUpOBKA: aJITOPUTMBI ITy3bIPEK, BCTABKaMH,
[lemma, ObICcTpast cCOpTUPOBKA. JIMXOTOMHUYECKUI TTOUCK.

Jluneitnbie oqHOHampasiieHHble cucku. [locTpoenue cnncka. Onepanuu HaJl COUCKaMU.
Konbuessie cnucku. [locTpoeHue Apyrux CTpyKTyp Ha 0a3e OJHOHAIIPABJICHHBIX CIIMCKOB B
JMHAMHYECKON aMsITH: 0Yepef, CTEKHU.

Padora ¢ rpadamu. IlpeacraBnenusi rpadoB. Crnucok pebep. CHUCKM CMEKHOCTH.
Peanuzanus mpocredimmx onepauui  Haj rpagamu. O6xoxpl  rpadoB. Ilyte  Mexay
¢bukcrpoBaHHBIMU BepiIMHaMu. Anroputm Jleiikctpsl. BoiaHoBoit anroputM. Kpartyaiiimue nytu
MeXAy BceMH NapaMu BepmMH. TpansutuBHoe 3ambikaHue. OctoBbl. [locTpoenue octoBa
HauMeHblel ctoumoct. llocTpoeHue aiaropuTMOoB € BO3BpAaTOM. 3ajauyd  IOUCKA;
MCYEpIBIBAIOIINI MOUCK: Iepedop ¢ BO3BPATOM, METO/] BETBEH U I'paHuLl.

IIpenogaBare/ib: KaHAWIAT TEXHUYECKUX HAYK, foueHT B.1. Mynepman

b1.0.31 JIuneiinas aareopa
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CnocobeH mnpuMeHsTh (yHIaMeHTalbHbIE 3HAHUS, MOJY4YEHHbIE B oO0JacTu
MaTeMaTU4YEeCKUX M (MJIM) €CTECTBEHHBIX HAyK, M HCIOJb30BaTh MX B MIPO(ecCHOHATBHOM
NesITeIbHOCTH
ConepxaHue TUCUUILTHHBI

JlmueliHble mnpocTpaHcTBa. Teopema O CyIIECTBOBAaHMM HEHYJIEBOTO  pPELICHUs
OJIHOPOJIHOM JINHEWHON CUCTeMBbl. TpH yTBEp)KIECHHsI O JIMHEWHOM 3aBHCUMOCTH. Teopema o
panre matpuupsl. Teopema Kponekepa-Kanemnu. Kpurepuii eqJMHCTBEHHOCTH HYJIEBOTO PELICHUS
OJIHOPOJHOM JMHENHON cucteMbl. OnpenesieHne U CBOMCTBA JIMHEHHOTO MpocTpaHcTBa. Yerbipe
yTBepKIAeHUsT o Oaszuce. Teopema O HEBBIPOXKIEHHOCTH MaTpHlbl Iepexona. Teopema 006
U3MEHEHUHM KOOpJIMHAT OJJIEeMEHTa TIpu I[epexoje K HoBoMy Oasucy. JluneiiHbie
noanpoctpaHcTBa. Kpurepuit mnoxanpoctpanctBa. JluHelHas 0005104Ka 3JIEMEHTOB  Kak
noAnpocTpaHcTBo.  llepecedyeHne  MOANpPOCTpaHCTB — Kak  moAmpocTtpaHcTBo.  Cymma
MOANPOCTPAHCTB KAk MOJANPOCTpaHCTBO. JIMHEHHOE MpOCTPaHCTBO Kak MpsMas CyMMa
MOJNPOCTpaHCTB. JIMHEHHbIN onepaTtop. HaxoxaeHne KoopauHar 3JaeMeHTa 1o ACHCTBUEM HA
HEro JIMHEMHOro omeparopa. M3MeHeHne maTpuilbl JIMHEWHOIO OIlepaTopa IpU IEepexole K
HOBOMY ©Oa3ucy. JleficTBus ¢ JMHEMHBIMH ollepaTropamMu. Marpuibl CyMMbl JHMHEHHBIX
OIIEPATOPOB, IPOMU3BEACHUS JIMHEMHOIO OIEparopa Ha 4YHCIO, IPOU3BEICHUs JIMHEHHBIX
oneparopoB. OOpa3s, panr, supo, naedeKkT JIUHEHHOoro orepatopa. Kpurepuit coOCTBEHHOTO



3HAYeHUs JIMHEWHOIo ornepaTopa. MHOXECTBO BCEX COOCTBEHHBIX BEKTOPOB, OTBEUAIOLIUX
0JIHOMY COOCTBEHHOMY 3HAYEHHIO KaK MOAIPOCTPAHCTBO.

Teopema 0 TuHEHHON HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB, OTBEUYAIOLIUX PA3IUUYHbIM
COOCTBEHHBIM 3HAUEHUSIM.

EBxuinnioBsl npoctpancTBa. CkalsipHO€ NPOM3BEJICHHE B JEHCTBUTEIBHOM EBKINMI0OBOM
npoctpanctee. HepaBenctBo Kommn-bynsakosckoro. Hopma B EBKIMI0OBOM IIpOCTpaHCTBE. YTOI
MEXAY JE€MEHTaMH. Y TBEPKJICHHE O TOM, YTO OPTOHOPMHUPOBAHHBIN Oazuc sABIsSETCS 0a3UCOM.
CkansipHoe MpoU3BEIEHUE B OPTOHOPMHUpPOBaHHOM Oasuce. Ilpomecc oproroHanuzanuu.
OproroHanbHO€  JOINOJIHEHHME TMOJIPOCTPAHCTBA  KAaK  MOJINPOCTPAHCTBO.  EBKIMIOBO
MIPOCTPAHCTBO Kak IpsiMasi CyMMa CBOETrO MOANPOCTPAHCTBA U OPTOTOHAJIBHOTO JOIMOJHEHHUS K
Hemy. Teopema 06 nzomopdHOCTH EBKINMIOBBIX IPOCTPAHCTB OAHOU pazMepHOCTH. CKalsspHOE
MPOM3BEACHUE B KOMIUIEKCHOM EBKIMIOBOM MpOoCTpaHCTBE U ero cBoiicTBa. HepaBeHCTBO
Kommu-byHsSKOBCKOTO B KOMILIEKCHOM EBKIMI0BOM IpOCTpaHCTBE. JIMHEMHOE MPOCTPAHCTBO
ONepaTopoB. YTBEPKACHUE O TOM, YTO B CIy4ae B3aUMHO OJIHO3HAYHOI'O OIepaTopa J0oi
AJIEMEHT IMPOCTPAHCTBa SBJISIETCS 00pa3oM HeKoToporo snemeHTa. Kpurepuil cymectBoBaHus
obpatHOTO oOTmepaTtopa (B3auMMHasi OJHO3HAYHOCTH).KpuTepwii Toro, 4rTo sApO omeparopa
COCTOMT TOJIBKO U3 HYJEBOTO IEMEHTa (B3auMHas OJHO3HAYHOCTh oneparopa). Kpurepuii Toro,
YTO PO ONEepPaTOpa COCTOUT TOJIHKO U3 HYJIEBOTO 3J€MEHTA (JIMHEHHOE MPOCTPAHCTBO SBIISIETCS
oOpa3om omneparopa). PasmepHOCTh IpoCTpaHCTBA Kak cymMMa pa3MEpHOCTEH saapa u obpasa. .
CymiecTBOBaHHME omeparopa, sAIpo W 00pa3 KOTOPOTO  COBMANAIOT C  JIaHHBIMHU
MOANPOCTPAHCTBAMH (CyMMa pa3MEpHOCTEN KOTOPHIX paBHA N — Pa3MEPHOCTU MPOCTPAHCTBA).
CyliecTBOBaHNE M €IMHCTBEHHOCTb JIMHEMHOIO orepaTopa c 3ajaHHoi Marpuieil. Kpurtepnii
JMaroHaJIbHOCTH MATPULIbl TMHEHHOTO Olleparopa.

Jluneitnple u nomyropanuHeinsle ¢opMmbl. CamoconpskéHHble onepaTopsl. Jlemma o
MpEJICTaBICHUN JIMHEWHONM (opMbl B BHUAE CKaJsIpHOro mpousBeieHus. Teopema o
MIPEJICTaBICHUH MOJYTOpAaTUHEHHON (OpMBI B BHJIE CKaJISpHOIrO npousBeneHus (X,A(y)), rue
A(y) — nunelinbii oneparop. CleacTBUE W3 TEOPEMBbI O NMPEACTABICHUU IOJIYTOPAIUHEHHOM
¢dopmbl B BUJIe cKaisipHoro npousBenenus (B(x),y), rae B(x) — nunHeitnsiit oneparop. Marpuna
nuHeitHoW ¢opMmbl. Marpuna mnonyropanuHeiiHoit ¢opmbl. EE cpaBHeHue ¢ Marpunamu
JUHEIHBIX OIEepaTopoB, CBSA3AHHBIX C MpeAcTaBieHueM (GOpMbl B BHJIE CKAJISIPHOTO
npousBeaeHus. Ormnepartop, conpsbk€HHBIM K suHelHoMy. Ero mnmneitHocts. Teopema
CYLIECTBOBaHUS M €AMHCTBEHHOCTH OIEpaTopa, COMPSHKEHHOTO K JIMHEMHOMY OIepaTopy.
CpoiictBa compsik€HHBIX —omepaTtopoB. Camoconpspk€HHBIM — omepatop. [IpencraBnenue
JUHEWHOTO oOIllepaTopa B BHUAC KOMIUICKCHOW JMHEHHON KOMOWHAIMA CaMOCOTPSKEHHBIX
onepatopoB. Kputepuii caMoconpskEHHOCTH MPOU3BENEHUSI CaMOCOIPSKEHHBIX OIEPaTOPOB.
TeopeMa 0 BelIECTBEHHOCTH COOCTBEHHBIX 3HAUEHUN caMOCONpPsLKEHHOTO oreparopa. Teopema
00 OPTOrOHaJIbHOCTU COOCTBEHHBIX BEKTOPOB CaMOCOINPSHKEHHOIO OIEepaTropa, OTBEYAIOIIMX
pa3IMYHbIM COOCTBEHHBIM 3HaueHUsIM. KBagpaTtuunbie GopMBI.

IIpenonaBaresb: KaHAUIAT GU3NKO-MaTEMaTHUECKUX HayK, AoueHT C.A. ['omoHOB

b1.0.32 UndgopManMOHHBbIE TEXHOJIOTHH
IInanupyemsble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIHHE

OIIK-4. Cnocoben pemars 3agaud  NOpo(ecCHOHATBLHOW  JEATETBHOCTH  C
HCIIOJIb30BAHUEM CYILECTBYIOUIUX HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHMH U ¢
Y4€TOM OCHOBHBIX TpeOOBaHUM HH()OPMALIMOHHON OE30MaCHOCTH

OIIK-5. CnocobeH pa3pabaTbiBaTh AJITOPUTMBI U KOMIIBIOTEPHBIE TPOIPAMMBI, IPUTOTHBIE

U1 IPAKTUYECKOTO IPUMEHEHHUSI
ConepxxaHue TUCUUILTUHBI

Utonorus, crpykrypa u  kiaccupukauus  MHPOPMALMOHHBIX  TEXHOJIOTHH.
NudopmanioHHbIe TEXHOJIOTUU KOHEYHOTO I0JIb30BaTENIs: M0JIb30BATEIbCKUN HHTEPPENC U ero
BU/Ibl; TEXHOJIOTHS 00OpaOOTKH JaHHBIX U €€ BUJIbl; TEXHOJOTHYECKUI MPOLECC 3alUThl JaHHbIX;
aBTOMAaTU3UPOBAHHOE paboyee MeECTO, JJIEKTPOHHBIM o¢uc, 0a3oBble U NPUKIATHBIE



MH(GOPMAIIMOHHBIE TEXHOJIOTUH; HHCTPYMEHTAIBHBIE CPEACTBa MH()OPMAIIMOHHBIX TEXHOJIOTHIA,
NPUHIUTOBL peaju3alid W (QyHKIMOHUPOBaHHWS WHMOPMAIMOHHBIX TEXHOJIOTHH. PemeHue
CTaHJAPTHBIX 3a7ad TPOPECCHOHATBHON JEATEIPHOCTH Ha OCHOBE WH(OPMAIIMOHHOH W
Ooubmmorpadguueckoil  KyabTypel C TPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH U C y4€TOM OCHOBHBIX TpeOOBaHUN HHPOPMALIMOHHOM 0€301acHOCTH

CymHocts web- nuzaitHa. Haznauenne Web — nusaiina. [IporpaMmbl, ¢ MOMOIIbBIO
KOTOPBIX co3natoTcst web — crpannuku. OcHoBHas TepmuHonorus. Web-cranmaptel. CTpyKTypa
Web-ctpanun. IlpaBuma pazmerku HTMLS. Hcnons3oBanue tabnui. KackamHbie TaOIUIBI
ctuneit (CSS). Ilpumenenne CSS. Kackan. Ctunm mns mpudtoB U Tekcra. broynas momens.
baszoBas pasmerka crpanHunpl. Maker ¢ nBymst kojoHkamu. @oHOBEIe n300pakeHus. Co3naHue
MeHIo ¢ momonibio CSS.

PazpaboTtka nmpunokenuit ¢ momombio Javascript. Beenenne B JavaScript. Jlekcuueckas
CTPYKTypa. Habop CHMBOJIOB. KommMmenrtapum. Jlutepansi. WNnentuduxatopsl.
3ape3epBUpoOBaHHBIC c0Ba. Twrbl JaHHBIX U 3HaueHUs. Yucna. Ctpoku. Jlorudeckne 3HaYCHUS.
Oyuknuu. O6bexkThl. MaccuBbl. 3nauenue null. O6wext Date. IlpeoOpa3zoBanue THIOB.
[lepemennsie. Beipaxenust u oneparopsl. UHcTpykunuu. O6bextsl U MaccuBbl. @ynkuuu. OOIT B
JavaScript. Knuentckuit JavaScript. BecrpanBanue JavaScript-kona B HTML-g0kyMeHTHL.
IIpenogaBarenb: KaHAUAAT NEJArOTMYECKUX HAYK, ToUeHT MakcumoBa H.A.

b1.0.33 /ud¢epeHunajibHOe M HHTErpajbHOe HCYUCICHHE (YHKUUA HECKOJbKHUX
nepeMeHHbIX
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CnocobeH mnpuMeHsTh (yHIaMeHTalbHbIE 3HAHUS, MOJY4YEHHbIE B oO0JacTu
MaTeMaTU4YeCKUX M (MJIM) €CTECTBEHHBIX HAayK, W HCIOJb30BaTh UX B MpodeccroHanbHOMI
NesITeIbHOCTH

OIIK-3. CnocobeH mpUMEHSATh U MOIU(DUIMPOBATH MAaTEMATHUYECKHE MOMACIU IS
pelieHus 3a1a4 B 00s1acTu 1po(ecCUOHAIbHON AeSITENbHOCTH
ConepxxaHue TUCUUILTHHBI

@yHKIMN HECKOJBKHMX IepeMeHHbIX. lIpenen m HempepblBHOCTH. IloHsATHE -MEpHOro
KOOPJIMHATHOIO ¥ -MEPHOTO €BKJIMJIOBA MIPOCTpPAHCTBA. MHOKECTBA TOUEK ~-MEPHOIO €BKJIUA0BA
npoctpaHcTBa. llocienoBaTeNbHOCTH TOYEK B EBKJIMIOBOM IIPOCTPAHCTBE U MX Ipenedn.
[TonsiTe (yHKUMM HECKOJbKUX INepeMeHHbIX. llpenen (QyHKIMM HECKOJIBKUX MEepEMEHHBIX.
HenpeprpiBHOCTH U paBHOMEpHAsi HENIPEPHIBHOCTD (DYHKIIUU HECKOJIBKMX EPEMEHHBIX.

HuddepenunanbHoe ucyucieHne (YHKIUN HECKOJIBKUX IepeMeHHbIX. YacTHble
MpPOU3BOJHbIE (YHKIMM HECKOJbKMX TnepeMeHHbIX. Juddepenuupyemocts  QyHKIMU
HECKOJIbKUX TepeMeHHbIX. KacaTenpHas miockocTs 1 HopMaib. JuddepennupoBanne cioxHOM
¢byukiuu. IloHATHE CKalXspHOTO MOJs, NPOW3BOJHASA [0 HANpPaBIEHHUIO, TPaJUeHT. YacTHbIe
MpoM3BOJHbIE U JuddepeHuransl BbicluX nopsakoB. dopmyna Teinopa mias QyHKUMH
HECKOJIbKUX IepeMeHHbIX. [loHsATHEe HesBHOW (DyHKIMM OJHOM M HECKOJbKUX IMEPEMEHHBIX.
TeopeMbl 0 cymiecTBoBaHMM U JUPGEPEHUUPYEMOCTH HEABHBIX (QyHKUMHA. JlokanbHBI U
YCIIOBHBII 3KCTpeMyMbl (DYHKIUN HECKOJbKUX IepeMeHHbX. Haubospliee u HauMeHblee
3HaueHUs (QYHKIMHU HECKOJbKUX MEPEMEHHBIX B 3aMKHYTON OrpaHMYEHHOM 00J1aCTH.

WuTerpanbHoe ucuucieHue (QYHKIUM HECKOJBKUX NepeMeHHbIX. OmnpeneneHue Hu
CYILIECTBOBAaHUE JIBOMHOTO WHTErpana, €ro CBOMCTBA M METOJAbl BBIUMUCICHUSA. TpoiHOM
MHTEerpai: IMOHATHE, CBOICTBa, BbluMcieHUe. [‘eomerpuueckne M (QU3MUECKHE MPUIOKEHUS
KpaTHBIX UHTErpaioB. OnpeeneHue KpUBOJMHEHHBIX HHTErPAJIOB IEPBOTO U BTOPOIO POJIOB, UX
CYLIECTBOBAaHME U CBEJACHUE K ompeneieHHbIM uHTerpainam. @opmyna ['puna. Onpenenenus
MTOBEPXHOCTHBIX MHTETPAJIOB MEPBOTO M BTOPOTrO POJOB, WX CYLIECTBOBAHHE U BBIYHCIICHUE.
®opmyinel Ctokca n OcTtporpanackoro-I aycca.

OcHoBHbI€ orepanuu Teopuu nois. [IoHaTrs ckaasipHOro u BEeKTOpHOTro mnoJjs. ['pagueHt.
JluBepreHuus ¥ poTop BEKTOPHOTO IOJISL.
IIpenogaBaresib: TOKTOP PU3MKO-MaTeMaTUUECKUX HayK, mpodeccop Pacymos K.M.



b1.0.34 YUncnosble 1 GyHKINOHATbHBbIE PSAIbI
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CnocobeH mnpuMeHsTHh (yHIaMeHTalbHbIE 3HAHUS, TOJY4YEHHbIE B oO0JacTu
MaTeMaTHYeCKUX M (MJIM) €CTEeCTBEHHBIX HAayK, WM HCIOJb30BaTh UX B MpodeccunoHaIbHOI
NesITeIbHOCTH

OIIK-3. CnocobeH mNpUMEHSATh M MOAU(PHUIMPOBATH MATEMAaTUYECKHE MOJENH IS
perieHus 3a1a4d B 006J1acTy MPoGECCHOHATBHON e TETLHOCTH
ConepxaHue TUCUMILTUHBI

UYucnoseie psapl. [lonstue umcinoBoro psina. HeoOXxoauMblil MpU3HAK CXOAMMOCTH
YUCIOBOro psaa. ['apmoHudeckuil n reomerpudeckuil psaasl. Kpurepmit Komm cxomumocTtn
YHCJIOBOrO psijia. 3HAKOMOJIOKUTENbHbIE psiabl. [IpU3Haku CXOOUMOCTH 3HAKOIOJIOKUTEIbHBIX
psAnoB. AOCONIOTHO W YCIOBHO cxoismuecs psiabl. [Ipusnaku JleniOnuna, Abdens u dupuxie.
CaoiictBa abcomoTHO cxoasmmxcs psiaoB. Teopema Hupuxie. Teopema Pumana. beckoneunnie
MIPOU3BEACHHUS.

OyHKUMOHAJIbHBIE IOCIENIOBAaTENbHOCTH U panapl. [lonstue  QyHKIIMOHAIBHOM
MOCJIEIOBATENIbHOCTY U (YHKIMOHANbHOrO psna. PaBHomepHass cxonumocTb. CBoiicTBa
PaBHOMEPHO CXOASIIUXCS (PYHKIIMOHAJIBHBIX MOCIIEA0BAaTEIbHOCTEN U psAoB. CTENEHHbIE PSIbI.
PaznoxxeHne HeKOTOPBIX 3JIEMEHTAPHBIX (DYHKIIUI B CTETIEHHOH psI.

Panel u unrerpan ®@ypre. [lonatue 06 OPTOHOPMUPOBAHHBIX CHCTEMAax B €BKJIMJIOBBIX
MPOCTPAHCTBAX. 3aMKHYTble U IIOJHbIE OPTOHOPMUPOBAHHBIE CHUCTEMBI. 3aMKHYTOCTb
TPUTOHOMETPUYECKONW CHCTEMBI U CJEACTBUS M3 HEE. YCJIOBHUS PaBHOMEPHOW CXOJIMMOCTH U
nowjeHHoro auddepeHuupoBaHus TpuroHomerpuueckoro psaa @ypoe. [lonstue o6 oOmem
pane ®ypoe. I[IpeobpazoBanme Dypre. CpoiictBa mpeodpazoBanus Dypee. llonstue 00
oOpatHoM npeoOpazoBanuu Oypse. UnTerpan Oypee.

IIpenonaBare/ib: KaHAUIAT GU3NKO-MAaTEMATHUECKUX HAyK, JOLEHT XapToB A. A.

b1.0.35 JInHeiinble MO1eJ I B IKOHOMHKE
IInanupyemble pe3yJbTaThbl 00yYeHHs N0 JUCHUIIIHHE

VYK-9. Cnocoben mnpuHuMaTh 0OOCHOBAHHBIE HPKOHOMUYECKUE DELIECHUS B Pa3IUYHbIX
00JacTsIX )KU3HEAEATEIbHOCTU

OIIK-1.Cnocoben npuMeHsTh (yHIaMEHTAJIbHbIE 3HAHMS, I[OJIydeHHble B o001acTu
MaTeMaTU4YeCKUX W (WMJIM) €CTECTBEHHBIX HayK, W HCIOJIb30BaTh HMX B MNPO(ecCHOHATbHON
NesITeIbHOCTH

OIIK-2. CnocobeH HCIOJIb30BaTh U AJalTHPOBAaTh CYIIECTBYIOUIME MaTeMaTHUeCKUe
METO/Ibl U CHCTEMBI MPOrPaMMHUPOBAaHMS Ui pa3pabOTKU U peav3alllid aJIfOPUTMOB PEILIEHUs
MPUKIAIHBIX 3a7a4

OIIK-3. CnocobeH opraHuU30BBIBATb COBMECTHYIO U WHIUBUIYAIbHYIO Y4E€OHYIO U
BOCITUTATENbHYIO JESITEIbHOCTh OOydYalolIUXCs, B TOM YHUCJIE C OCOOBIMH 0Opa30BaTeIbHBIMU
NOTPeOHOCTAMU, B  COOTBETCTBUM € TpeOOBaHUSAMHU  (elepalibHbIX TOCYAapCTBEHHBIX
00pa30BaTeNIbHBIX CTAH/IapPTOB
CoaepxxaHue TUCUUILTHHBI

OcHOBHbIE TUHEIHBIE MOJENIM B SKOHOMUKE. 3a/1ada O paclpe/ie]IeHUH PeCypcoB, 3a1aua
O MHUIIEBOM palloHEe, TPAaHCHOpPTHas 3ajJaya, 3ajada O pIOK3aKe, 3ajJaya O Ha3HAYeHUU
nepcoHaia.

Mertopl penieHus 3a1ad JMHEHHOro nporpaMMmupoBanus. OCHOBHasl 3a/1a4ya JIMHEHHOTO
nporpaMmupoBanus. ['padudeckuii Meros pelieHus 3aAayd JIMHEHHOTO MPOrpaMMHPOBAHMUSL.
AHanu3 MOJenu Ha 4yBCTBUTENIBHOCTH. /|BOMCTBEHHBIE 33/1a4M M MX SKOHOMUYECKHM CMBICI.
Lenouucnennoe nporpammupoBanue. /[poOHO-nuHelHOe NnporpaMMmupoBaHue. TpaHCIOpTHas
3aja4a U ee MoaupuKanuy. 3aj1aya 0 Ha3HAYeHUSIX. MHOTOKpUTEpHUATIbHBIE 33JaUH.
IIpenonaBarenn: crapmuii npenogasatesb Kypuusia C.1O.



b1.0.36 OcHoBbI MaTeMATHY€CKOH IKOHOMHUKH
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1. CrnocobGeH mnpuMeHsTh (GyHIaMEHTAJbHbIE 3HAHUS, IOJIyY€HHbIE B 00JIacTH
MaTeMaTU4eCKUX W (WUJIM) €CTECTBEHHBIX HAayK, W HCIOJIb30BaTh HMX B MPOQecCHOHATbHON
NesITeIbHOCTH

OIIK-3. CnocobeH mTpUMEHATh W MOIU(DHUIIMPOBATH MATEMATHYECKHE MOJEIH I
perieHus 3a1a4d B 006J1acTy MPoGECCHOHATBHON e TETLHOCTH

VYK-9. CnocobGeH npuHMMarh OOOCHOBAHHbIE 3KOHOMHUYECKHE PEIICHUS B Pa3IUYHbIX
00JaCTAX KU3HEAEATEIIbHOCTH.

ConepxxaHue TUCUUILTHHBI

[Tonstus monenu. Knaccudukauust moneneir. OCHOBHBIE 3Tambl MaTeMaTHYECKOTO
MozaenupoBanusa. Kiaccudukamuss 5KOHOMUKO-MAaT€MaTHYECKMX  MOJENEeH  COIMalibHO-
SKOHOMMYECKUX MPOIIECCOB.

Jluneitnass anrebpa M ee UCHOJb30BAHUE INPU PEIICHWHM HSKOHOMHUYECKUX 3ajad.
@opmynupoBKa 3aday  OanmaHcoBoro aHanuza. Mogenb JleoHTheBa MHOIOOTpACIEBOM
SKOHOMUKH. JIMHENHAaA Mo1e/Ib OOMEHA.

Hcnonw3oBanne moHATHS (PYHKIMH U €€ Ipelesa B COIHAIbHO-IKOHOMUYECKOH cdepe.
OyHKIMM B B3KOHOMHKE M couuosiornd. DyHkuumum copoca U npemnoxeHus. DyHKuuu
Topuksucra. Ilpenensl B couuanbHO-3KOHOMHYECKOH cdepe. HenpepsiBHOE HauuciaeHue
npoueHToB. IlayrunooOpasHas mozenb peiHKa. [IpsiMble M TOJIHBIE 3aTpaThl B MOJENHU
JleonTneBa.

[Ipumenenne muddepeHInaTbHOr0 UCYUCIEHUS B COLMAIBLHO-IKOHOMUYECKOH cdepe.
[IpenenbHble BEMMYUHBI B SKOHOMHUKE. DKOHOMHUYECKUM CMBICI TMpou3BOAHOW. [IpumeHeHme
MIPOU3BOJIHON B 3KOHOMHYECKON Teopuu. COOTHOIIEHMS] MEXKIY CPEIHUMHU U MpeAesbHbIMU
BenuuuHaMu. [loHATHe 00 3nacTUYHOCTH (QYHKUMH. DJACTUYHOCTb CIpOCa U HPEIJIOKECHHS.
Mojenu ynpaBieHuUs 3amacaMu.

Wcnonb3oBaHue HHTErpajla B HKOHOMUYECKOW JMHAMHKe. Bpruncienue oObema
BoinynieHHOW — mpoaykuuu.  Kpubie  Jlopenma.  Koadduument — [Pxunu.  3agauu
JTMCKOHTHPOBAHUSI.

Hcnonb3oBanue TOHATHS (QYHKUMHM HECKOJbKUX MEPEMEHHBIX B  COLHUAJIbHO-
sKoHOMHUecKoil cdepe. [lponsBoacTBeHHble (QyHKUMU. Buasl Mpou3BOJACTBEHHBIX (PYHKLIHM.
[IpenenbHble MOKa3aTeNd 3KOHOMHUKHU. 3ajaya ONTHUMM3AIMM IPOU3BOJCTBEHHBIX H3JIEPIKEK.
Oynkuust nosiesHocTd. Bunel  ¢yHkuuii  nonesHoctu. Kpusble Oe3paznuums.  3agauda
noTpeOuTeNbCKOro BbiOOpa. bromkerHoe MHokecTBO. Heokiiaccuueckass HpOU3BOJCTBEHHAs
GbyHKIMS.

[Ipumenenue anmapata aud@epeHIuaNbHbBIX U PAa3HOCTHBIX ypaBHEHUH B COLMAJIBbHO-
SKOHOMMUECKOll cdepe. Mogenbp ecrectBeHHOro pocra. Mogens Manbryca. Mogens
Oepxtonbera. Mogens OBaHca ycTaHOBIIeHHMsI paBHoBecHOM 1eHsl u  Cosoy. Mogens
SKOHOMHMUEcKOro 1ukia CamyanbcoHa- XUKca.

IIpenogaBaresib: TOKTOp (U3UKO-MaTeMaTHUecKuX Hayk, mpodeccop K.M. Pacynos, crapmmii
npenoaasarens T.P. Haropnas

b1.0. 37 YpaBHenust MaTeMaTu4ecKoi GU3NKH
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1.Cnocoben mnpumeHsATh (yHIAMEHTANbHbIE 3HAHUS, IOJIY4YEHHbIE B 00JacTH
MaTeMaTU4YeCKUX M (WJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh UX B MpodeccunoHanbHOMI
NesITeIbHOCTH

OIIK-2.CniocobeH ucnoJib30BaTh M aJalTHPOBATh CYIIECTBYIOIIME MAaT€MaTHYECKHE
METO/Ibl ¥ CUCTEMBI IIPOrPaMMUPOBAHUS JUIsl pa3pabOTKU U peaiu3alii allfOPUTMOB PELICHUS
MPUKIAIHBIX 3a1a4
ConepxxaHue TUCUUILTUHBI



Knaccudukanus auddepeHuuanbHbIX YpaBHEHUH C YacTHBIMM IPOM3BOIHBIMHU.
Jluneiinple ¥ KBa3WIMHEHHbIE AUPPEepeHIMaTIbHbBIE YPaBHEHUSI C YAaCTHBIMH IPOW3BOJAHBIMU
BTOpOro nopsaka. [Ipusenenue Kk kaHoOHUYECKOU Gopme.

VYpaBHeHnus runep6onnyeckoro tuna. IloctaHoBka ocHOBHBIX 3a1a4. 3agada Komwm asis
BOJHOBOro YypaBHeHus. CMmemanHas 3ajnaya. lloHsTHe KOPPEKTHOCTH IOCTAaHOBKHM 3adad
YpaBHEHUN MaTeMaTHYECKOU (PU3HKH.

VYpaBHeHus napabosuueckoro Tumna. IloctaHoBka OCHOBHBIX 3aaady. EQMHCTBEHHOCTH
pewmenus 3anaun Komm. Pemenue 3agaun Komu 1 ypaBHEHUS TEJIOTPOBOIHOCTH.

VYpaBHeHus smumnTuyeckoro tuna. IloctaHoBka OCHOBHBIX 3aaad. ['apmoHmdeckue
(GYHKUMH Ha IUIOCKOCTU U B TPEXMEPHOM IPOCTPAHCTBE, X OCHOBHBIE CBOICTBa. Pemnienue
3amaun [upuxiue it kpyra u mapa MerogoMm dypwse. Meron ¢pynkuuu ['puna ansg pemieHus
3anaun Jupuxie. DIeMEeHThl TEOpUU MOTEHIMAA.

VYpaBuenue ['enpmronsna. dusznueckuil CMbICH penieHUN ypaBHeHHs ['enbmrosibna.
[locTaHOBKa OCHOBHBIX 33/1a4.

I[IpenogaBarennb: ctapmuii npenogasarens borganosa H.H.

b1.0.38 ®usnyeckas kapra Mmupa
IInanupyemMble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1 CnocobeH mnpuMeHATh (GyHIAMEHTAJIbHbIE 3HAHMS, IOJY4YEHHbIE B 00JacTH
MaTeMaTHYecKuX M (WIM) €CTECTBEHHBIX HAyK, M HCIOJb30BaTh HX B HPOPECCHOHAIBHOM
NeSITeNIbHOCTU
CoaepxxaHue TUCUUILTUHBI

Benenue. Ilonstue ¢usznueckoi kapTuHbl Mupa. [IpUHIUOBI U METOJBl HAYYHOTO
MIO3HAHUS, HEPABHOMEPHOCTb €r0 pa3BUTHUs. [IpUyKHbBI U poJIb HAYYHBIX PEBOJIIOLUI.

Harypdunocodcekas KapTHUHA MUpa. ConunanbHO-35KOHOMHYECKHE YCIIOBHS
¢dbopmupoBanus HaTyppuiocopuu MoJ BIUSHUEM aHTUYHOM KynbTypbl. IlpencraBienust o
MPOCTPAHCTBE U JBWXeHHHU. CTaHOBJIICHHE MaTeMaTUKH. Mozenb CTalMoOHApHOU ChepruIecKoit
Bcenennoii. Kpusuc Hatyppuiiocodckoil kapTuHbl MUpa.

Mertaduszndeckas KapTuHa Mupa («cxojacTuka»). CoruaabHO-IKOHOMUYECKUE YCIOBUS
¢dopmupoBanusi Meradpuzuku. Bupryanuszanus kapTUHBI MUpa, MPUCHOCOOJIEHHE HAyYHOTO U
MIPAKTUYECKOr0 3HAaHUS K PEIUruo3HelM notpedHocTsM. Kpusuc meradusmueckoil KapTHUHBI
MUpa.

Mexannueckas («kiaccuyeckas») kapTuHa Mupa. ConuanbHO-3KOHOMHYECKUE YCIIOBUS
MEXaHW4YecKoll  KapTuHbl  Mupa. llpeemcTBeHHOCTH  3HaHMH U (opmupoBaHUE
SKCHEPUMEHTaJIbHOr0 MeToja wuccienoBanus. Co3gaHHe «IO3UIMOHHOM acTpOHOMHUU» H
pa3BuTHEe MaTeMaTUKu. ['paBuTanrionHas kaptuHa mupa Heiorona. CTaHOBJIEHHE CBSI3U MEXIY
pa3nuuHbIMU o0sacTsaMu 3HaHuN. Kpu3uc MexaHn4eckoi KapTHHBI MUDA.

OneKTpOMarHuTHas  («Hay4HO-UHKEHEpPHas») kaptuHa  mupa.  CoumanbHO-
SKOHOMMYECKHE YCJIOBHUS HAyYHO-UHKEHEPHOM KapTUHBI Mupa. Pa3BuTHE KOPHYCKYJISIPHBIX
npejacTaBieHuit o Martepud. Pa3BuTue KOHTHUHYaldbHBIX IIPECTABIEHUNH O MaTepuu U
peNALMOHHOM  KOHUenuuu. Pa3BuThe MaTreMaTUKU Kak  HMHCTPYMEHTa  (U3NYECKUX
uccinenoBanuil. Hayuno-rexuuueckas peostonus. Pa3BuTre KoCMOJOTHYECKUX MPEACTaBICHUN
U 3apo’K/IeHne KOCMOHAaBTHKU. M3yueHne yenoBeka kKak 00beKTa €CTECTBEHHOHAYYHOT'O 3HAHUSL.
Kpusuc 351eKTpoMarHnTHOM KapTUHBI MHPA.

KBaHTOBO-pensTUBUCTCKAS («coBpeMeHHas») KapTHUHA MUpa. ConanbHo-
HSKOHOMMUYECKHE YCIIOBUS HAYyYHO-MH)XKEHEpHOW KapTuHbl Mupa. Co3gaHue KBAaHTOBOM (DU3HKH.
Coznanue CTO u OTO Oitnireiinom. Co3nanue ¢puszuku atoma. Co3znaHue GU3MKU aTOMHOTO
anpa. Co3ganue QU3MKU dJIeMeHTapHbIX vacTull. [locTpoeHHe CTpyKTYypHO-MaclITaOHOM
JIECTHULIBI: MUKpO-, Makpo- U meramup. Co3paHue (U3MKH KOHIEHCUPOBAHHOTO COCTOSHHS
BelecTBa. Pa3BuTue ydeHuil o yenoBeke Kak 00bEeKTe ecTeCTBeHHOHayyHoro 3Hanus. llupokoe
MIPaKTUYECKOE NPUMEHEHUE JOCTHKEHUN (PU3M4YecKol Haykd, BbIXoJ B Kocmoc. Co3paHue
acTpoPu3UKu W pa3BuUTHE TpeiacTaBieHnii o Bcenennoit. Kpusuc KBaHTOBO-pENSITUBHUCTCKOM



KM.

KBanTtoBo-noneBas KapTUHA MHpa. ConnanbHO-3KOHOMUYECKHUE YCIIOBHS
(dhopMupoBaHUs KBAaHTOBO-TIOJIEBOM KapTUHBI Mupa. [lepeocMbIciieHre aHTUYHOW KOHIETIIUHA O
nopsigke U xaoce. CHCTEMHBIN MOIXO0]] K UCCIEAOBAHUIO TPUPO/IBI.

IIpenogaBaresib: kKanauaaT GU3NKO-MaTeMaTHIeCKUX HayK, AoneHT Conoquenkosa T.b.

b1.0.39 MaremaTu4eckoe MoJeJIMPOBaHHeE
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

OIIK-1.Cnnocoben npuMeHsTh (yHIAMEHTAJIbHbIE 3HAHMS, MOJy4eHHble B 00IacTu
MaTeMaTU4YeCKUX W (WJIM) €CTECTBEHHBIX HayK, M HCIOJIb30BaTh HMX B MNPOQecCHOHATbHON
NesITeNIbHOCTH

OIIK-2. Cnoco0eH HCIONB30BaTh M aJalTUPOBATh CYIIECTBYIOIIME MAaTeMaTHUYECKHE
METO/Ibl U CHCTEMBI MPOrPAMMHUPOBAHUS Ul pa3paOb0TKU U pealu3aliy alroOpuTMOB PEIICHUs
MPUKIAIHBIX 3a1a4

OIIK-3.Cnocoben mnpuMeHsATb M MOAU(DUIMPOBATH MaTEMaTHYECKHE MOJEIU s
perieHus 3a1a4d B 006J1acTy MPoGECCHOHATBHON e TETLHOCTH
ConepxaHue TUCUUILTHHBI

OcHOBHbBIE MOHATUS M IMPHUHLHUIIBI MaTEMaTHYECKOIO MOJENUpPOBaHUA. MojenupoBaHue
Kak MeToJ HayyHoro mo3HaHus. Kiaccupukauus mopmeneld.  Jrtambl  [OCTPOCHHS
MaTeMaTU4YECKOU MOJIEIH.

Metonel Teopuu rpadoB. 3agaya o KpaTdaiiimiem mytd B rpade. ANropuTMbl IMOMCKa
KpaTyaiiiero myTtd. 3ajgada HocTpoeHus rpada HauMeHblied uinHbL. [loHsTHE MOTOKOBOM
Mozenu. 3ajada O HauOOJblIeM TOTOKe. 3ajaya KHUTAaWCKOro TOYTalbOHA. 3ajada
koMMuBosbkepa. CereBble Mojenu. CereBoil aHaiu3 HPOEKTOB. MeToJ KPUTHUECKOTO IyTU
(CPM). Merton onienku u 0630pa nporpammel (PERT). Jluarpamma I'anTa.

Henuneitnoe MPOTPAMMHUPOBAHHE. [TocranoBka 3aJ1a4d HEJIMHEMHOTO
nporpaMMmupoBanus. I'paguueckuii cnoco0 pereHus 3a1aui HeTMHEHHOTo porpaMMHUPOBaHUS.
3anaun BBIMYKJIOro mporpammupoBanus. Teopema Kyna-Takkepa. Meroa KycOouHO-JIMHEHHOM
anmnpokcuManuu. MeTon TpaJUeHTHOTO cIycka. 3agada o0 HWHBECTUIMOHHOM THOpTdee.
Moaenn MapkoBuua.

Junamuueckoe mnporpammupoBanue. OOmas NOCTAaHOBKA 3a/Jaydl JWHAMUYECKOTO
nporpaMmupoBanus. [IpuHIMI oNTUMaIbHOCTH U ypaBHeHUS bemiMana.

DnemMeHTHl ornepanuoHHoro ucuucienus. Ilpeodpa3zoBanue Jlamnaca. OpuruHaisl U ux
m3o0paxkenusi. CpoiicTBa mpeoOpa3zoBanms Jlaruaca. TabGnuia opurnHasoB U M300pakeHU.
Oo6patnoe mpeoOpazoBanue Jlammaca. Teopembl Paznoxenus. dopmyna Pumana-Memnuna.
OnepalrOHHBIA METOJT peLICHUS IMHENHBIX MU depeHnanbHbIX YpaBHEHUN U UX CUCTEM.

Urpsl ¢ npuponoyt. IIpuHsATHE pelIEeHMII B YCIOBUSAX HEONPENEICHHOCTH U PHCKA.
Kitaccnueckue u npon3BoaHbIE KpUTEpHUU. J[epeBO pELICHHUIA.

IIpenonaBarenn: crapmuii npenogasatesns Kypuusia C.1O.

b1.B.01 IIpoekTnpoBaHKe NpOrpaMMHO-aNNAPATHBIX KOMILIEKCOB
IInanupyemMble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

I[IK-1. CnocobeH oOCymIecTBISATh TIOWCK, aHalW3, CHUCTEMAaTHU3aIli0 HAydHOU
uH(popmalnuy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaju3aluy HAaydyHO-
UCCIIEIOBATEIbCKUX MPOEKTOB M PEHICHMs] NPUKIAAHBIX 33Jad [0 MPOEKTUPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUS.

[IK-2. CnocoGen mpoBOIUTH OMUCAHWE MPHUKIAAHBIX MPOIECCOB U MHPOPMAITMOHHOTO
o0ecrnieueHus U MPOEKTUPOBaTh HH(POPMALIMOHHBIE CUCTEMBI B JIOTHCTUKE
ConepxxaHue TUCUUILTUHBI

ApXUTEKTypbl ~ NpPOrpaMMHO-aNNapaTHbIX  KomIiulekcoB. [loHsTHe  mporpamMMmHoO-
anmapatHoro komiuiekca. Kinaccuduxanus apxutekTyp. TUnbsl MHOTOSAEPHBIX IPOLECCOPOB.



CereBple TexHonoruu. llonsarue mokanbHOW ceTd. Buapl B3anMoeicTBUS OOBEKTOB
cetu. [IporpammHoOe B3aumoaeicTere. B3anMoieiicTBUE 10 JaHHBIM.

CpenctBa mporieccopa. SIMD-peructpsl, MHOTOIIOTOYHOCTD, TpaduuecKue mpoIeccopsl.

Beibop  s3pikoB  mporpammupoBaHus.  Bo3moxnoctm  s3pikoB  C# m CH+.
MHOTOnoTO4YHOCTS B si3bike Python.

Bunasr o6paboTku ganHbIX. MaccoBast U MHIMBHUAyalibHas 00paboTKa maHHBIX. Moaenu
00pabOTKU JAHHBIX.

BsaumopneiictBue ¢ 0azamu naHHBIX. MamuHbel 6a3 gaHHbIX. ['HOkue nporpammHoO-
anmnapaTHble KOMILJIEKCHI ¢ (PYHKIMSIMHU MalllvH 0a3 JaHHbIX
IIpenogaBare/ib: KaHAWIAT TEXHUYECKUX HAYK, foueHT B.1. Mynepman

b1.B.02 UudopMannoHHbIE CHCTEMBI
Inanupyemsbie pe3yJibTaThl 00yUYeHHs M0 THCHHUIIJIMHE

I[IK-1. CnocobeH oOCymIeCTBISATh TOWCK, aHalnW3, CHUCTEMAaTHU3aIMI0 HAyYHOU
nHbopMaMy B 00JaCTH MPHUKIAAHON MaTeMAaTUKH W MH(DOPMATHKHU Ul pean3alid HAyIHO-
HCCIIEIOBATENIbCKAX TPOEKTOB ¥ PpEIIeHUS TPHUKIATHBIX 3aJa4 10 TPOCKTHPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHS.

[IK-2. CnocobeH aHanu3upoBaTh TpeOOBaHUS M MPOEKTHPOBATh IPOTPaMMHOE H
nHpOpMAIIMOHHOE 00eCTIeYeHHe KOMIBIOTEPHBIX CETEH, BBIYMCIUTEIBHBIE MOJETH W MOJCIH
JAHHBIX JUTSL peaTH3aIH 3JICMEHTOB HOBBIX (HMJIU H3BECTHBIX) MPOTrPAMMHEBIX ITPOTYKTOB.
CoaepxxaHue TUCUUILTHHBI

3amaun UC. Knaccuduranus. Ilpenmerneie obGmactu wucmonb3oBaHus. [IpoGnemsr
paszpabotku. 3agaun u pyakuun MC. CocTtaB u cTpykTypa, mpoodiieMsl pa3paboTku. TpeboBaHus
k UC. Knaccudukanuu MC. OcnoBubie npenmetnbie obmactu UC.

MopenupoBanue mnpenmernor obmactu MC. Mogenb «cymHOCTh-CBsi3b». UML —
muarpammbl - ipenMmetHorr  obOnmactu. CASE  —cpenctBa paspabotku. Jlormueckas Momenb
npeaMeTHO oOmactu. OmpeneneHrue B3aMMOCBS3M MEXKIY dJeMEHTaMH 0a3 JaHHBIX. Mojenun
0a3 manubix MC: ¢usnyeckue, naTtaiormyeckue, NOKYMEHTalbHbBIC. PensIoHHAas MOIEIb.
[lepBuuHbIC W albTEpHATUBHBIC KIIFOUM aTpHOyTOB NaHHBIX. OTHOMICHUS MEXKy TaOJHIIAMHU.
Tumnbr cBszeit. CcpulouHas MENOCTHOCTh. [lpuBeneHne wmonenu K TpeOyeMOMy YPOBHIO
HOpMasTbHOM (opmbl. MHpOpManMoOHHbIE MOACTN NaHHBIX: (DakTOoTrpaduueckue, pesiHoOHHbIE,
uepapxuueckue, cereBble. [locienoBaTeNbHOCTh  CO3/4aHUS  HMH(OPMALMOHHOW  MOJEIH.
B3aumocszu B Momenu. Tunbsl Mogmened naHHbIX. Mojaenn  KM3HEHHOrO — LMKJA
npoektupoBanus. [IpuumHBl mpoBana mpoekToB. MoaenupoBanue mnpeamerHon obmactu MC.
Mopenp «CyIIHOCTB-CBSI3b». YHHUBEPCANBHBIN A3bIK MoaenupoBanus UML. Buaer UML-
IMarpaMM:  MOTOKOB  JaHHBIX, BapHaHTOB  HCIIOJIL30BAaHHs,  JEHCTBHHA, OOBEKTHO-
OpHEHTUpOBaHHasl Juarpamma kiaccoB. ABromaruzauusi paspabotku MC. CASE —cpenctsa
pa3paboTKHu.

Mopnenun 6a3 gansbix. SQL. Ucnons3oBanne SQL n1s BBIOOPKH JaHHBIX U3 TaOJHIIBI,
cozmanue SQL- 3ampocoB. SQL cepBep. Hcmonp3oBaHne TEXHOJOTHH "KIMEHT-cepBep'.
PazpaboTka mosnp30oBaTeNbCKUX MporpaMM B cperae 0a3 maHHBIX. Mcmosb3oBanme SQL  mist
BBIOOPKHU AaHHBIX W3 Tabmuibl. Co3/maHus HOBBIX TaOMuIl, T0OABJICHHE W yJAJICHHUE JaHHBIX U3
HUX.

Apxurektypa CYBJl. O630p Bo3MoxHOCTEH U ocobOeHHocTed pazmuunabix CYB/I.
KonuenryanbHass mojnenb npeameTHol obOnactu. dusmueckoe omnucanue monaenu. CroBapb
nanHblX. Apxurekrypa CYBJl. AnmunuctpupoBanue 0a3 naHHbIX. O030p BO3MOXKHOCTEH M
ocobenHocteil paznuunbix CYBJl. Mertonsl xpaneHuss u jgoctyna K jgaHHeM. Pabota ¢
BHEIIHUMH JaHHBIMU ¢ niomomnpio TexHosorun ODBC (ADO, BDE, JDBC). O6bexTHO-
OpPUEHTHPOBAaHHOE MPOTPAMMHUPOBAHKE B cpe/ie 0a3 JaHHBIX.

Cpencta pazpaborku 1M UC. Texnosorust 6sicTpoit pazpaboTku npusoxeHuil RAD.
Pabora ¢ BHEMIHMMHU JaHHBIMU C NOMONIbIO KJIMEHT - cepBepHbIX TexHosoruil. Cepsepsl b/I.
CpenctBa ammunuctpupoBanus cepBepa INTERBASE. Ilonsitue tpanzakuuu. OTKat wu



¢ukcanus tpanzakuuil. Ilpoextuposanue B/l ¢ momouipto CASE-cucrembr ERWin. Co3nanue
gormdyecko u ¢usnyeckot wmognene bBJI. Ortuerst mnpoekrta. CpenctBa pa3paboTKu
nosib3oBarenbckoro untepgeiica UC. Texnomnorus 6sicTpoit pazpaboTku npusnoxenuit — RAD.
CoBpemennble TexHojoruu COM u NET. CpeacrBa VBA nns noctyna K KIHMEHT-CEPBEPHBIM
BJI. Joctyn k COM-o06nekram B cpene VBA.

Pazpaborka WEB- npunoxenuii. ASP u PHP —texnonornu. WEB-texnomoruun B
paszpaboTke mosp3oBatenbckoro umHrepderica UC. Tumst WEB-npunoxenunit. ASP u PHP —
TexHoJioruu pa3pabotku aumHamudeckux WEB-ctpanun. Jloctym x WEB-6a3zam naHHBIX.
Cepsepa PWS, IIS, Apache. Cpenctsa nporpaMMHpOBaHUS TUMHAMHUYECKUX CTPAHUIL CO CTOPOHBI
cepsepa B cpegax DELPHI, Visual Studio.NET. Cpeactsa nporpaMMUpOBaHUsI HHTEPAKTUBHBIX
cTpaHuI] co ctopoHsl kinueHTa JavaScript, VBScript. Ucnonb3oBanne XML s pazpadotku BJJ
n WEB-npuioxeHui.

IIpenonaBaresb: kaHAuIaT pU3nKo-MaTeMaruueckux Hayk B.B. Cenunios

b1.B.03 3amura nndopmanuu
IInanupyemble pe3yJbTaThbl 00yYeHHs N0 JUCHUIIIHHE

VK-8. CnocobeHn co3gaBaTb U NOJNIEPKUBATH B IOBCEJHEBHOM KU3HU U B
npodeccuoHaIbHON AESITEITbHOCTH 0€30MacHbI€ YCIOBUS KU3HEICSATENbHOCTH JJIsl COXPAHEHUS
MIPUPOJIHOMN cpesibl, 00ecreyeHus] YCTOMYMBOrO pa3BUTHS OOIIECTBA, B TOM YHUCIIE IIPU YIpo3e U
BO3HUKHOBEHUHU YPE3BbIYAIHBIX CUTYallUH U BOCHHBIX KOH(DIUKTOB

I[IK-1. CnocobeH OCymIeCTBISATh TOWCK, aHalW3, CHUCTEMAaTHU3aIMI0 HAyYHOU
uHpopmalnuy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATHUKH Ui peaau3aluy HAay4yHO-
UCCIIEIOBATEIbCKUX MPOEKTOB M PEHICHMs] NPUKIAAHBIX 33Jad [0 IPOEKTUPOBAHUIO U
pa3paboTKe MPOTrpaMMHOTO 00€CTICUCHUS.

[IK-2. Cnocoben aHanu3upoBaTh TPeOOBAaHUS M IPOEKTHPOBATh IPOTrpaMMHOE U
nH(OPMaLIMOHHOE OOECreueHue KOMIIBIOTEPHBIX CeTEH, BBIYMCIUTENbHbIE MOJENIU U MOJAEIU
JAHHBIX JUISl peaIu3aliy 3JIEMEHTOB HOBBIX (MJIU U3BECTHBIX) MPOrPAMMHBIX ITPOTYKTOB.

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAKUBATh IPOTPAMMHBIN KO/

ConepxaHue TUCUUILTHHBI

[Tonstre 3amutsl nHGopManuu. CpenctBa 3aiuThl. IHPOpMAIIMOHHBIE YTPO3bI U aTaKH.
Kpunrorpadguueckas 3amura napopmanmu. TpeboBanus k cuctemam 3amuTthl. Kiaccudukanus
MeT0/10B Kpunrorpapuu. Xsm-QpyHKiuu, uxX poiib B kpunrorpapuu. Anroputmel SHA-2, SHA-
256, SHA-384, SHA-512, SHA-3 (Keccak), I'OCT 34.11-2018 (poccuiickuii cTaHmapT
BBIYMCIIEHUS XAII-QYHKIMH). Bubnuoreku kpunrorpapuueckux alropuTMOB.

Cummerpuunoe mugposanue. [loacranoBounbie anroputmbl. Cucrema muppoBaHUS
Hezaps. [Ipumep mmudpoBanus Meronom "nonubOuaHckoro kpajpara". ludpp Ar6am. Iudp
I'poncdenbna. Iludper mnepectanoBku. brounas mnepectanoBka. I[lludp mnepectaHOBKH
«Cxuranay.

CoBpemMeHHbIE  aNrOPUTMBI  cUMMeTpu4HOro mudposanus. Iludpp  Daiicrens.
Anroputmel DES. TOCT P 34.12-2015 («Marma» u «Ky3neuuk»). Crangapt I'OCT 34.12-
2018. Tabnuunsie 3amensl. Ctanaapt AES. Ilugpert MARS « NewDES ¢ RCS5 « RC6 »« TEA
Triple DES « Twofish. Pexumbl paboThl G104HBIX anropuTMoB. JIOCTOMHCTBA M HENOCTATKH
CUMMETPUYHBIX anroputMoB. bubmuorexku kimaccoB CryptoAPI B .NET wu pycryptodome B
Python.

CuMMeTpuuYHbIE COBpEeMEHHbIe MNOTOYHbIE MK(ppel. ['eHepaTop KIHOYEBOro MOTOKA.
Knaccudukanus morounsix mudpos. Amroputmer A5, RC4, SEAL, Chameleon, SOBER,
Leviathan, Phelix, Oco6eHHOCTH CUHXPOHHBIX U ACUHXPOHHBIX OTOYHBIX HTU(PPOB. AITOPUTMBI
Salsa20, ChaCha20 u XChaCha20. Kpunroananus. ATaku Ha OTOYHbIE IIH(PHI.

AcummerpuyHoe mudpoBanue. Mcnonb3oBaHue oJHOHaNpaBieHHbIX QyHKIuNA. Meroa
Onp-I'amans. Anroput™ updu — Xemnmana. Anroputm RSA. T'eHepanus OTKpBITOTO U
cekpeTtHoro kitouedd. Kpunrorpaduueckre CHCTEMBbI Ha DJIUTUNTHYECKUX KpUBBIX. [laker



peanmzauust RSA na Python. Ilpumep wmmdposanus - nemudpoBanus. Henocratku
aCCUMETPUYHOI0 HIHN(PPOBAHUSI.

OnexTpoHHO-IM(ppoBas moanuch. CxeMa B3auMMOAEWUCTBUS OTHpaBuTeNs (Iepenada) u
nonydarens (mpuem). [punnun padorsr DI ¢ xemmpoBanuem coobmeHnit. OTe4eCTBEHHBIN
crannapt. Anroputmsl DSA, ECDSA (Elliptic Curve Digital Signature Algorithm), KCDSA,
cxema [IInoppa.

3amura AaHHBIX MeToaoM cxkatusd. CreneHb cxarusa. (Cxathe ¢ noTepsMu u 6e3.
Teopemsl cxxarus. Anropurmbl RLE, Jlemnens-3uBa-Benua, Xapdmena. CpoiicTBa alropuTrMoB
COKaTHsL.

3ammra wuHpopmamuu B CYBJl. Ayrentuduxanus W Ha3HAYCHHE TMOJIHOMOYMIA
nosib3oBarensaM. Pexxumbl OezonacHoctu SQLServer. Haznauenue nonHomMouuii, orpaHndeHue
noctyna cpeactBamu SQL. Vcnonb3oBanue poneit s 3amuThl naHHbIX. 3amura B CYB]]
cpeacTBamMu KonupoBaHus. BoccraHoBieHue aaHHbIX nocie c6os. IlludpoBanue npoTokosos
o0OMeHa MEX/ly KIIMEHTOM U CEPBEPOM.

IIpenogaBareib: KaHAWIAT TEXHUYECKUX HAYyK, AoueHT T.A.CamoilioBa

b1.B.04 ITapaanenbHoe NporpaMMHupoOBaHue
IInanupyemMble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[IK-1. CnocobeH OCyIIeCTBISATh TOWCK, aHalKW3, CHUCTEMAaTHU3aIMI0 HAy4YHOU
uHpopmalnuy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATHUKU JJIsl peajln3alud HaydyHO-
UCCIIEIOBATEIbCKUX MPOEKTOB M PEHICHMs] NPUKIAAHBIX 33Jad [0 IPOEKTUPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUS.

[IK-2. Cnocoben ananm3upoBaTh TpeOOBaHHMS W MPOCKTUPOBATh MNPOTPAMMHOE U
nH(pOpMaLlMOHHOE OOecreueHue KOMIIBIOTEPHBIX CEeTeH, BBIUMCIUTEIbHBIE MOJEIN U MOJIEIH
JAHHBIX JUISl pean3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) IPOTrPAMMHBIX ITPOTYKTOB.

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAKUBATH IPOTPAMMHBIN KO/

ConepxaHue TUCUUILTUHBI

MpuHIMOBI NOCTPOEHHS MAPANIEIbHBIX BHIYHCIUTEIbHBIX CHCTEM. APXUTEKTYPHBIC
MPUHIIUIBI PeaT3aluy napauielIbHOH 00pabOTKU B BEIUMCIUTEIbHBIX MAIlIMHAX;

Metoabl U SI3bIKOBbIE MeXaHM3Mbl KOHCTPYMPOBAaHHSl Napa/uleIbHBIX NPOrpPaMM.
Henu u 3amaun napasmuieabHOM 00paOOTKU JaHHBIX. MoOJenupoBaHUE U aHAU3 MapalieIbHbIX
BbluKcieHui. IlpuHuunel pa3paboTKU MapayieNbHbIX aJrOpUTMOB M mporpamm. Cucremsl
pa3paboTKHU MapauieTbHBIX TPOTPAMM.

IMapajuienibHble BBIYMCIUTENbHbIe MeTOAbI. [lapaiienbHble YHCIEHHBIE AlTOPUTMBbI
JUIS PEIlIeHUs TUIOBBIX 3a/1a4 BBIUMCIUTEIbHON MaTeMaTuku. [lapannenbHbie 0a3bl JAHHBIX.

[Ipunuunsl  pa3padoTky NapajieJibHbIX aJropuTMOB M nporpamm. OreHka
3¢ deKTUBHOCTH TNapauienabHbIX BbluMciieHud. Ilokazatens »sddexra pacnapaiienuBaHus
(yckopenue). DhPEeKTUBHOCTh UCIOJIB30BAHUS BBIYUCIUTEIBLHON cHCTeMBbl. CrIOCOOBI OIICHKU
nokasareseil. OCHOBHbIE XapaKTEPUCTUKU BBIYUCIUTEIBHON CUCTEMBI, BIUSIOLINE HA BEJIMYMHBI
yckopeHuss U 3((EeKTUBHOCTU (apXUTEKTYypa, KOJIMYECTBO IMPOLIECCOPOB, TOMOJIOTHUS KaHaJIOB
nepeaadn JaHHBIX).

OneHka KOMMYHUKAIIMOHHOH  TPYAOEMKOCTH NAapajljieJbHbIX  AJrOPUTMOB.
XapakTepUCTUKHU TOIOJIOTHN CETH IepeAadr JaHHBIX. AJNTOpUTMBI MapmpyTu3anuu. MeTobl
neperavyy JaHHbIX. AHaIU3 TPYJOEMKOCTH OCHOBHBIX OIlepaluil nepefaun naHHbIX. [lepenaua
JaHHBIX MEXIy JBYyMs IpoueccopaMu cetd. OavHOYHAsE M MHOXECTBEHHas pacchlIKa
coobmennid. Omnepauus UUKIMYECKOrOo cABUra. MeToabl JIOTMYECKOTO MpPECTaBJICHUS
TOMNOJIOTUM KOMMYHUKallMOHHOM cpenbl. OToOpakeHHe KOJBIEBOM TOMOJOTMU U TOMOJOTUU
pEIIeTKH Ha TUTIEPKYO.

YpoBHH pacnapa/uieJiMBaHusl BblUMCJIeHHH. PacnapauienvBaHue BBIYMCICHUN Ha
YpOBHE KOMaH], BbIPAKEHUH, IPOTPaMMHBIX MOAYJIEH, OT/IEIbHO BBINOIHIEMbIX 3a/1aHUH.

JTanbl NOCTPOEHUS Napa/uleIbHBIX AJITOPUTMOB M NporpamMm. BeiOop napasniensHoro
anroput™ma. Peanmuzanus anroputMa B BUAE NapajuienbHOl  mporpammbl. [loctpoenue



HCIIOJHSAEMON IpOrpaMMbl Ul [ApajuUIeIbHON BBIYMCIUTENIBHOW cHucTeMbl. [lapamiensHoe
UCIIOJIHEHUE MAIIMHHON mporpaMMbl. YacTHbIE TOCTAaHOBKU: BBIOOpP ONTUMAJIBLHOTO AIrOpUTMa
JUIS  KOHKPETHOW  BBIUYMCIUTEIBHOW CHCTEMbI, HAXOXJEHHWE HAWIy4llled TOIMOJIOTHU
BBIYMCIUTEIBHON CHCTEMBI I DPEUICHUS OINpelNeleHHONW 3ajauM, pacrnapajielnBaHue
CYLIECTBYIOILIETO aJlTOPUTMA.

TexHosornueckne acmekTbl pacnapauieJMBaHusi. JleKoMIo3ulus ajaroputMa Ha
napajuielbHO  UCIOJHSeMble  (parMeHThl BbhUMCICHUW. Pacnpenenenwe 3amanmii 10
npoueccopaM U OanaHcupoBka. CHHXpoOHM3alUMsI U B3auUMOHUCKIOYeHHe. OpraHuzanus
B3aUMOJICHCTBU.

Cucrembl pa3pa0doTKH Napa/uleIbHbIX NMpoOrpaMMm. ABTOMaTHuYECKas BEKTOpH3alus U
pacnapayienuBanue. IIpoGnemMHO-OopueHTHpPOBaHHBIE KOMMHIATOPBL. OOIas XapakTepUCTHUKA
craggapra OpenMP. Co3manme mnapaienbHbIX oOnacteil. Paszgenenue BBIYMCIUTEIBHOM
Harpy3ku Mexnay notokamu. Paborta ¢ manHeiMu. CuHXpoHH3auus. OYHKIUM U HEpPEMEHHBIE
okpyxeHus. CpaBHUTENbHAsI XapaKTEPUCTHKA MOJXOJO0B IMapajljIeIbHOTO MPOTpaMMHUpPOBAHUS
JUISL CUCTEM C pacHpeieIeHHON 1 0011el TaMsThIO.

O0ume cnoco0bl pacnapauleJIJMBaHUsl AJrOpuTMOB. BrisiBieHHE (QYHKIIMOHATHHOU
HE3aBUCHUMOCTU OTJIEIBHBIX (PParMEHTOB airoputMa (mapamienu3sM Komanmi). I'eomerpudeckoe
pazaenieHue BbIUMCICHUH (mapajuienusM JaHHbIX). VMepapxuueckas AeKOMIO3UIMS 00pabOTKU
JAHHBIX.

Opranusanusi napajjieJibHOr0 UCIOJHEHHS PeKypPCHBHBIX BbluMciaeHui. [Ipobnema
PEKYpCUBHOM 3aBHCHUMOCTH 3TanoB o00paboTku naHHbIX. Kackannas cxema. [logxon s
MOJIyYE€HUSI aCUMITOTHYECKH HeHyineBol »sddexktuBHocTH. Meton Oyrca. Ilpumep s
BBIYMCIICHHUS YACTUYHBIX U 00LIEH CyMM.

IMapajuienibHble YHC/IEHHbIEe AJTOPUTMBI JIMHEHHO# anredpnl. CrocoObl pa3OueHus
MaTpull (TOpU3OHTalbHAsl, BEpTUKAJbHAsA, OJIOYHbIE CXeMbl). MeToapl  BBIUMCIICHUS
MIPOM3BEACHUS MATpHI] C HMCIOJb30BAaHHUEM pa3HbIX cXeM pa3dueHus marpul. ObecriedeHue
IpelenbHO JlomycTuMoro mnapamienusma. OOpauienue wmartpul. [lapannenbHble  METOJbI
peuIeHusl CUCTEM JIMHENWHBIX YPABHEHU.

IMapaasenbHas o0padoTka B 0a3ax JaHHbIX. Pacnpenenennbie 6a3bl JaHHbIX. [IpuHInn
CUMMETPUYHOIO TOPH30HTAJIBHOTO pacnpezeneHus AaHHbiX. [lapannenbHas peanuzanus
omnepanuii 00pabOTKH JTaHHBIX.

IIpenogaBareJib: KaHAWIAT TEXHUYECKUX HAyK, AoLeHT MyHepman B.1.

b1.B.0S AxamuHucTpupoBanne HHPOPMALHOHHBIX CHCTEM
IInanupyemble pe3yJibTaThbl 00yUeHHs N0 JUCHUIIINHE

[IK-2. Cnocoben ananu3upoBaTh TpeOOBaHWA W TMPOCKTUPOBATh MPOTPAMMHOE U
nH(OPMaLIMOHHOE OOECreueHue KOMIIBIOTEPHBIX CeTEH, BBIYMCIUTENbHbIE MOJENIU M MOJAEIU
JAHHBIX JUISl pean3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) IPOTrPAMMHBIX ITPOTYKTOB.

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAKUBATh IPOTPAMMHBIN KO/
CoaepxxaHue TUCUUILTUHBI

Beegenne B AUC. @OyHkuum H  npoueaypbl, O00beKTbBI MW  MeETOABI
agMuHucTpupoBaHusi. OCHOBBl aJIMMHHMCTPUPOBAHUS M YIpPaBICHHUS B UHQPOPMAIMOHHBIX
cucremax. BBeneHnue B 3ajauu U (QyHKUMU agMUHUCTpupoBaHus. Llenb agMUHHCTpUpOBaHUS
unpopmannonnsix cucrem (MC). HanpaBnenus paboTbl aaMUHUCTPATOpPOB. OOBEKTHI
aJIMUHHUCTPUPOBaHUA. OKCIUTyaTallusi W CONPOBOXKIAEHHE HHPopManuoHHeix cuctem UC.
Kuzuennsiit ukn MC. O6beKTsl U CyOBEKTH YIPaBICHUS U aIMUHUCTPUPOBAHUS. YIIpaBiIeHUE
koHpurypauueit IC, BbIsiBIE€HHE U KOHTPOJIb COOMHBIX M OIIMOOYHBIX CUTYAIUH, ylpaBieHHUE
cucTeMoi ©Oe30macHOCTH, yhpaBiieHHe oOmuM goctynoM. HeoOxoaumocts mponemyp
aamuauctpupoBanus B WC. AnmuHucTpupoBaHue 06a3 JaHHBIX. AJMUHUCTPUPOBAHUE
ONEpPALMOHHBIX CUCTEM. AJIMUHUCTPUPOBAHME JIOKAIbHBIX BblUMCIUTENbHBIX ceTeil (JIBC).
AJIMAHHCTpHUpOBaHNE NIOYTOBBIX U Internet cepeepos.



Cay:xob1 aIMHHUCTPUPOBAHUS. JKCIUTyaTalus u CONPOBOK/IEHUE
uH(popManuoHHbIX cucTteM. CiyxObl ynpaBineHuss kKoHourypauued. CiayxObl KOHTpOJIS
XapaKTepUCTUK, OMHO0OYHbIX cuTyaruil. CiyxObl ynpaBiaeHus Oe3zomnacHocTbio. CiryKObl
yropasiaeHus: o0miero noJsib3oBanusa. Mudbopmarmonnasie ciryx0bl. HTEIEKTyaIbHbBIE CITYKOBI.
Cnyx0bl peructpanuu, coopa u o6padotku nHpopmanuu. Ciyx0bl IUTAHUPOBAHUS U PA3BUTHSL.
Benenne craructuku wucnonb3oBaHus pecypcoB MC. Benenuwe cTaTHCTHKK HCTOIB30BAHUS
pecypcoB UC. BrisiBieHrne U ycTpaHEHHE Y3KUX MECT HH(DOPMAITMOHHOM CUCTEMBI. Y TIpaBICHUE
nosb3oBarensimu UC.

HNucTrannsauus uHPOPMaNMOHHBIX cucTeM. [InaHupoBaHue MHCTAJUISIIMOHHBIX PalboT.
Brei6op anmapatHo-nporpaMMHbIX cpeAcTB. MHcrammsiuus MHGOPMAUMOHHON CHUCTEMBbI Ha
npumepe Windows Server. Hactpoiika H”HpOpMaMOHHON CUCTEMBI.

OnepaTtuBHOe ynpaBjieHHMe W perjaMeHTHble PpadoTbl. MeToabl BBISBICHUS
HEeMnoJIaJJIoKk B pabore MH(opManMoOHHONW cuctembl. OnepaTUBHOE YIpaBiI€HHE U YCTPAHEHUE
HEMOJIaJIOK B CUCTEME.

Yupasienue u 00CaAyKUBAHMEe TeXHHMYECKHMX CpelacTB. TexXxHHUECKHE CpEACTBA B
nH(OPMALIMOHHBIX cUCTeMaX. MeToibl TECTUPOBaHMSI TEXHHUYECKUX cpeAcTB. OOcmyKuBaHue
TEXHUUYECKUX CPEICTB.

NudopmanuoHHble cHCTEMbl aAMHHUCTPHpPOBaHHMsA. [IpUHIMIBI TOCTpOCHUs
nH(OPMaLIMOHHBIX cucTeM aaMUHUCTpUpoBaHus. KoHconb ynpaBnenus. Ilpumenenue KkoHconu
yIpaBieHUs U TEPMUHANBHBIX CIIYKO JJIs ylajleHHOro agMuHUCTpupoBanusa. Opranuzanus 6as3
TaHHBIX aIMUHUCTPHPOBAHUSI.

ANNapaTHO-NPOrpaMMHble IJIAT(OPMbI AAMHUHUCTPHPOBAHUS ONEPAIHOHHBIX
cucreM, 0a3 manubiX. CpenctBa agmuuuctpupoBanuss OC nHa mpumepe Windows Server.
AJIMUHUCTPUPOBAHUE YUETHBIX 3alHcedl. AIMHUHUCTPUPOBAHUE AUCKOBBIX MaccUBOB. CpencTBa
aJIMMHHUCTpUpOBaHus 06a3 naHHbIX Ha npumepe SQL Server,

ANnapaTHO-NPorpaMMHbie MJIAT(GOPMBI AAMHHUCTPUPOBAHHUS JIOKAJIbHBIX CeTei,
HH(OPMAIMOHHBIX CHUCTeM B Io0ajJbHbIX cersix. CpenctBa aamunuctpupoBanus JIBC Ha
npumepe nomeHa Windows Server. Cpencta agmunuctpupoBanus ciy:k6 WWW, FTP, SMTP,
NNTP B rnoGanbubix cersix Ha npuMmepe Microsoft IIS. CpencrBa anMUHUCTPUpPOBAHUS CITYyXKO
MapIlpyTH3alKU U yaalleHHOTo AocTtyna Ha npuMepe Microsoft RRAS Windows Server.

AnnapaTHo-nporpaMMHble IIAT(GOPMBbI aAMMHUCTPUPOBAHMUA CJIYKObI KaTajora.
AJIMMHHUCTPHPOBAHME CHCTEM, CPEeICTB M YYACTHHKOB 0€30NMACHOCTH MH(OPMANMOHHBIX
cucrem. CpelncTBa aJIMUHUCTPUPOBAHUS CIyXKObl KaTajora Ha npumepe gomeHa Windows
Server. Pa3pabGoTka CTpyKTypbl TOJApa3/eieHUd U TPYNIOBBIX TMOJUTHK O€30MacHOCTH.
[Ipumenenne nonuTuk Oe3onacHocty Ha mpumepe Windows Server.

AIMMHUCTPHPOBaHMe M ynpasJjeHue aoctynoM B Internet. PazeprhiBanue Habopa
cpenct mst UatepHet ¢ ucnosb3oBanueM Microsoft IEAK.

CpencrBa aBTOMATH3allUM aIMHHHMCTpUpoBaHMA. IIporpamMmmupoBaHue B cucremax
anMuHUCTpUpoBaHus. CIeHapUM PETUCTPAllii ¥ CKPUNTHl aJIMUHHCTPHPOBAaHUA. [Ipumeps
CUCTEM aJMUHHUCTpUpoBaHus ¢ ucnoib3zoBanueM Windows Script Host. Cuenapun ADSI ans
CUCTeMHOro agMuHucTpupoBanuss Windows Server.

IIpenonaBaresnb: kKaHAuIaT pu3nKo-MaTeMaruueckux Hayk B.B. Cenunnos

b1.B.06 Cayuaiinble npouecchbl 1 CHCTEMbI MACCOBOI0 00CTy:KMBAHUS
IlnanupyeMble pe3yJibTAThl 00yYeHHs MO0 THCIUTITIHHE

I[IK-1. CnocobeH oOCymecTBISTh TOWCK, aHaliW3, CHUCTEMAaTHU3aIMil0 HaydHOU
nHpopManuKu B 00JIACTH MPUKIAJTHON MAaTeMaTUKA U MHOOPMATHUKH I PEATU3allid HAYJHO-
HCCIICIOBATEIIbCKMX TPOCKTOB W PEIICHHS] TPUKIAJAHBIX 3aJad 10 MPOSKTHPOBAHHIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHS.

[IK-2. CmocobeH aHanmu3upoBaTh TPEOOBaHUS M MPOCKTUPOBATH MPOTPAMMHOE U
HH()OPMAIIMOHHOE O0CCIICUeHUE KOMITBIOTEPHBIX CETCH, BBIYHCIUTEIBHBIC MOJEIH M MOJICITH
JAHHBIX JUTS peaJTH3aIH 3JICMEHTOB HOBBIX (HMJIU H3BECTHBIX) MMPOTrPAMMHEBIX ITPOTYKTOB.



ConepxaHue TUCUUILTHHBI

OcHOBHbIE TOHATHSA TEOPMHU CJAYYailHbIX mnpoueccoB. OrnpeaeneHUe CIy4aiHOro
npouecca. Knaccuduxanus ciiydailHbIX HOpoOLECcCOB. 3aKOHBI PACIpPENEICHHUs] U YHUCIIOBBIE
XapaKTEPUCTUKU CIIy4alHBIX IPOLIECCOB.

Ilotoxk coObITHIl, MX cBoiicTBa M KJaccupukanusa. [lotoxu cobbiTuil. Hekotopsie
cBoiicTBa notokoB [lanema. [loToku Dpnanra. [IpenenbHbie TEOPEMbI TEOPUH TOTOKOB.

IlocienoBaTesbHOCTH COOBITHH M COYyYalHBIX BeJIWYMH, CBA3aHHBIX B ILeMNb
MapxkoBa. BepostHocTu mnepexoia (OT OJIHOTO COCTOSIHMSL K Jpyromy). BosBpatHbie u
HeBO3BpaTHbIe cocTossHusA. Ciyyaitnblie Onmyxnanus. Knaccugukanus cocrosnuii. CXxoaumMocTb K
CTallMOHAPHOMY paclpeeseHuIO.

Oanoponnbie MapkoBcKHe npouecchbl €O CYeTHBIM YHCJIOM cocTossHMi. [IpumMepsl.
MapkoBckoe cBoiicTBo. Meton nuddepennuanbubix ypaBHeHui. IlyaccoHOBckuii mporecc.
CX0IUMOCTb K CTallHOHAPHOMY IPOLECCY.

BerBsimmecsi mpoueccbl. Meton npousBoadmux ¢GyHkuui. [uddepenunansHbie
ypaBHEHHUS JUIsl pou3Boadiel GyHKuuU. BoipoxkaeHue npouecca U siBJIEHUE B3phIBa.

BpoynoBckoe naBu:kenue. OOmee omnucanme. HexoTopoe CBOWMCTBO TpaeKkTopuid
OpOYHOBCKOTO JBMXKEHUs. PacnipeneneHus MakCuMyMa 1 MOMEHTA MEPBOro JOCTHXKEHUS. Psbl
13 HE3aBUCHMBbIX BEJIMYHH.

MapxkoBckue npouecchl. Oo1ee MIOHSTHE. [lepexonnas IUIOTHOCTb.
Huddepenunanbabie ypaBHeHus: Koiamoroposa.

Craumonapuble  mnpouecchl.  CrnekrpaibHOE  MPEACTaBICHHWE W JIMHEHHBIE
npeoOpa3oBaHus. Dproauyeckas TeopeMa U ee npuMeHeHus. CTallOHapHbIE B Y3KOM CMBICIIE
IIPOLIECCHI.

Coaep:kaHue mnpeaMera, 3aJa4d M MeTOAbl TEOPHHM MAacCOBOI0 00C/JIYKHBAHHSA.
Beenenue. OCHOBHBIE 3J€MEHTBI CHUCTEMBbI MAacCOBOro oOCHyXHBaHUS. Bxonmsmmii  moTok
TpeboBanuii (3asBok). OOcmyxuBaronime  cucteMbl. Bpems obOcmyxuBanus. Bberxomsmmit
notok. [Tokazarenu 3pPpexTHBHOCTH OOCITY>KMBAIOIINX CUCTEM.

Cucrembl MaccoBoro o0ciayxuBaHusi ¢ norepsamu. Dopmynsl  Opianra.
HeycranoBusmmiics rporecc B cucremax MacCOBOTO obcy
KUBaHUSA C oOTKazaMu. CHCTEMBI C TOCTYIUIEHMEM TIPYNIOBBIX 3asgBOK. CHCTEMBbI C
MIOCJIEIOBATENILHO  PACIONIOKEHHBIMU  NpubopaMu. OnHOKaHaNbHasE MHOrogasHascucremMa c
oTkazaMu.  MeToanpuOIMKEHHON OLIEHKH IPOMYCKHBIX CIHOCOOHOCTEH MHOTIOKaHaJIbHOM
MHOTOoga3zHoi  cucrembl. CucteMbl ¢ HakonuTenem 3asBok.lIpomyckHbie CIIOCOOHOCTH
CUCTEMbl C HAaKONMTEJIEM B HECTALMOHAPHOM PEXKUME

Cucrembl MaccoBOro oociay:xuBaHusi ¢ oxugaHueMm. Cucrema ¢ HEOTpaHUUYEHHBIM
MMOTOKOM TpeOoBaHM (Pa30MKHYThIE CHCTEMBI). CHCTEMBI c OTPAaHUYEHHBIM MMOTOKOM
TpeOOBaHUN (3aMKHYThIE€ CUCTEMBI). JIByxda3Hble cHUCTEMbl MAacCOBOTO OOCIYKHMBAaHUS C
oxxuanueM. Cucrtema, cocrosiiiasi U3 HECKOJIbKMX HEOJMHAKOBBIX MpuOopoB. Pabora cuctemsl
MaccoBOro OOCIYy)KMBaHHMsSI TpPU MOCTYIUIEHHH CMEUIaHHOTO MOTOKA TpeOoBaHUM.
HeycranoBuBmmiicss pexxuM paboThl B pa30MKHYTOM CHCTEME MAacCOBOTO  OOCIIY)KMBaHHS C
oXkumanueMm. ['pymnmoBoe mocTymieHne 3asBoK. CHCTEMBI, B KOTOPBIX TMepel BTOpoul (a3oif
HEBO3MOXXHO YCTaHOBJIEHUE ouepenu. Cucrembl ¢ OECKOHEYHBIM  YHCJIOM OJIMHAKOBBIX
puOOpPOB.

3agaun o0cay:KUBaHMST B CMeIIaHHBIX cucTeMax. CucTeMbl € OrpaHHMYEHHBIM
CPEIHUM BpEeMEHEM OXUJaHHs 3aiBOK B  odepeau.CUCTeMBbl C OrpaHUYEHHON IIMHOMN
ouepenu. OrleHKa BIMSHHUS HECTAlMOHAPHOCTH HA BEPOSTHOCTHBIE COCTOSIHUSI ~ CHUCTEMBIL
OcobeHHOCTH  (PYHKIITMOHUPOBAHUS MHOTOKAHAJIBHBIX CHUCTEMMACCOBOTO  OOCITY>KHBaHUS
CMEIIAHHOTO  TUNA TMpU  TOCTYIJIEHUH T[OTOKAa TIPYNNOBBIX 3asiBOK. OJHOKaHaJIbHAsS
CUCTeMa C IEepEeMEHHbIM BpeMeHeM o0ciyxuBanus. CuctemMma MaccoBOrO OOCITyKUBaHUSA,
cocrosiiasi U3 NpUOOPOB pa3HOM MPOUZBOJUTENHLHOCTH.

Yuer HagexHocTH padoThbl 00Cay:KHBAWIIUMX NpuOopoB. CucTeMa HEHAJEKHBIX
npubopoB ¢ oTkazamu. lIpomyckHble CHOCOOHOCTHM CHCTEM C 3allaCHbIMM  YacTsIMHU



(bnoxamu) Ha ciyyail BeIxona u3 cTposi npubopoB. CpenHee Bpemsi paboTel  pabouero
JJIEMEHTa JI0 TMOSIBJICHMS OTKa3a B CHCTEME CO CKOJIB3SILUM PpPE3epBOM. YUET Ha/JEeKHOCTH
MpUOOPOB B CMEIIAHHOW MHOTOKaHaJIbHOW cucteMme.lloBbillieHne  HAACKHOCTH  CHCTEMBI
IyTeEM pPE3EpPBUPOBAHMUSL.

Hekoropble Bompochl ynpasjieHusi padoroii cucrem.['pynnoBoe oOCiIyXUBaHHE.
OOcnyXuBaHUE CIy4alHBIM YMCJIOM CBOOOJHBIX MPUOOPOB. YUeT MPOTUBOAECHCTBYIOIINX
(hakTOpoOB CO CTOPOHBI 3asBOK. D(H(PEKTUBHOCTh MOJHOTO OOCTyXHBaHUs. PaboTa cuCTEeMBbI
no OOCITy)KMBaHHIO 3asBOK Tpynmod mnpuOOpoB B  HECTalMOHApHOM  pexume. Bribop
MIOCJIEIOBATENLHOCTH IIPUOPUTETOB, MaKCUMU3HPYIOIIEH  BEPOATHOCTH IOJIHOTO
oOcnyxuBanus. Hecranronapuslii mpouecc B CHUCTEME C BBIOOPOM  IOCIIEAOBATEIBLHOCTU
npuopuTeToB. CHCTEMBI C NMEPEMEHHOW CTPYKTYpPOIl.

OneHka TOYHOCTH M MOJieJIMPOBaHHe PadOThI CHCTEM MAaCCOBOI0 00C/IYKMBAHUSL.
OreHKa TOYHOCTH pe3y/IbTaTOB PacueToB Mo GopMyliaM TEOPHH MAacCOBOTO  OOCITy>KUBaHUSI.
Pemenue 3a1au MaccoBOro oOCITy>KMBaHUsI C IOMOIIBIO (PU3NUECKON  MOJEIH.
IIpenogaBaresib: TOKTOP nemarorndeckux Hayk, nmpodeccop I'.C. EBnokumona

b1.B.07 UnTepHeT Bemiei
IInanupyemMble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[IK-1. CnocobeH OCyIIeCTBISATh TOWCK, aHalKW3, CHUCTEMAaTHU3aIMI0 HAy4YHOU
uHpopmalnuyu B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaJu3aluy HAay4yHO-
UCCIIEIOBATEIbCKUX MPOEKTOB M PEHICHMs] NPUKIAAHBIX 33Jad [0 IPOEKTUPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUS.

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAKUBATh IPOTPAMMHBIN KO/

ConepxaHue TUCUUILTHHBI

OcHoBbl «MHTEepHeTa Bewei». basosele naen «HTEpHETA Bewen»: JIFOAM, POLECCHI,
BEIIH, IaHHBIE.

Ymusble ropoaa. Ilpumepsr peanusanuu uner «HTEepHETa Bemiei» NMPUMEHHUTEIBHO K
ropoJickoi uHppacTpykrype. OLeHUBAIOTCS MEPCHEKTUBbI JAIbHEUIIEr0 pa3BUTUS TEXHOJIOT U
«MHTepHeTa Bemen» U UX NOTEHIMAIBHOE BIUSIHUE HA MMOBCEIHEBHYIO KU3Hb JIFOJEH.

Ymuble mnpousBoiacTBa. Ilpumepsr peanmsanuu  unen  «MHTepHera Bemen» B
MIPOU3BOJICTBEHHOM OKpyKeHuU. OLEHUBaIOTCA MEpPCHEKTUBBI  JAJbHEHIIEro  pa3BUTHS
TexHojorui «lHTepHeTa Bemiei» M UX MOTEHIUAJIbHOE BIIMSAHHUE Ha IPOU3BOJICTBEHHBIE
IIPOLIECCHI.

bezonacunocts «MHTepHeTa Bemiei». [Ipobiaembr 6€30macHOCTH B TJIOOAIBHBIX CETSX, B
MIPOU3BOJICTBEHHOM  OKPYXXEHHH, B  YCIOBUSX OBITOBOM  3KCIUTyaTallud  Pa3IMYHOIO
000pyI0BaHUS.

Ymusblii aom. I[Ipumepsr peanusannu uaeit «/HTepHeTa Bemie» NPUMEHUTENIBHO K
UH(QpacTpyKType KWIbIX NoMenieHuil. OIeHUBaIOTCsI MEPCIEeKTUBBl NalbHEHILIEro pa3BUTUS
TexHosjoruil «VHTepHera Bewed» M UX NMOTEHLUMAIbHOE BIIMSHUE Ha MOBCEJHEBHYIO >KU3Hb
JIFOJIEN.

JlomosiHeHHAsi PeajlbHOCTh KAK 3JIeMEHT TEeXHOJOTHi «YMHBIH J0M», «YMHBIA
ropoa». Bo03MOXHOCTH, KOHKpETHblE NYyTH pealu3aly JaHHOMW TEXHOJOIHH, TpPaHUIIbI
MIPUMEHUMOCTH, IOCTOMHCTBA U HEJJOCTATKU.

CeTreBble TNPOTOKOJIBI KAK HMHCTPYMEHT peaju3auuu TexHoJoruii «UHTepHeTa
Bellei». ba3oBble MOHATHSA ceTell mNepenauyd JaHHBIX: MPOTOKOJIbI, TEXHOJOTHH, MPUHIUIIBI
nepeayu JaHHBIX, CII0COObI KOHKPETHOM peanu3aluu ceTed pa3inyHbIX TUIIOB.
IIpenonaBaresb: KaHAMIAT Ie1arornyeckux Hayk, noueHt Kosmnos C.B.

b1.B.08 CucreMbl HCKYCCTBEHHOT0 MHTEJJIEKTA
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

I[IK-1. Cnocoben oOCyIIeCTBISATh TOWCK, aHalnW3, CHUCTEMAaTHU3AIMI0 HAyYHOU
uHpopmalnuyu B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKd U MHOOPMATHUKH Ui peaau3alii HayqHO-



UCCIIEIOBATEIbCKUX MPOEKTOB M PpEHICHMs] NPUKIAAHBIX 33Jad [0 MPOEKTUPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUSI.

[IK-2. Cnocoben aHanu3upoBaTh TPeOOBAaHUS M IPOEKTHPOBATh IPOTrpaMMHOE U
nH(pOpPMaLlMOHHOE OOECreueHue KOMIIBIOTEPHBIX CEeTeH, BBHIYUCIMTEIbHBIE MOJEIN U MOJIENH
JAHHBIX JUISI pean3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) IPOTrPAMMHBIX ITPOTYKTOB.
ConepxxaHue TUCUUILTHHBI

HUctopus muckyccrBeHHoro unHtessiekra (MU). OcHoBHbIe paszfenbl, Ha KOTOPBIX
O6aszupyercss WMW: craructuka, O0a3pl MaHHBIX, MalIMHHOE OOydeHHWEe, HEWPOHHBIE CETH,
reHernyeckue anroputmel. Chepsl npumenenus MU: norucruka, puHancel 1 6aHKOBCKOE €10,
MapKeTHHT, MEJUIMHA, OMONH(OpPMaTHKa, HHTEPHET, KOMIIbIOTEpHbIE UTpbl. bosble naHHbIe B
CUn.

Mamunnoe o0ydyenue (MO). OOyuenuwe c yuutenem. OOydeHue 0€3 YUHTEIA.
[locranoBka 3amauu 0OyueHHUs MO MpereAeHTaM. Tumbl 3aAay: KiacCHU(pUKAIMs, perpeccus,
[IPOrHO3UpOBaHUE, Kjactepu3anus. OBpuctukd. [loaroroBka JaHHBIX [Uid  OOYy4eHHS;
MOCTPOEHUE MOJIETICH; MPOBEpPKa M OIEHKAa MOJEIICH I TECTOBBIX BBIOOPOK. OIEHKH TOYHOCTH
Y IIOJIHOTBI MoJiesiel. [IpuMepsl npuKIagHbIX 3a/1a4.

Metoasl kiaaccupukanum JaHHbIX. J(epeBbs pemeHnii. MeToasl IOCTPOECHUS IEPEBLEB
pemenuii. XKanueiii anroput™m 1D3. Kputepun kaudectBa nepeBa peuieHuil (kpurtepuit JIxuHu,
SHTPONMMHBIN U peryispusyrouuii kpurepun). Meton Ommwkanmmx coceaeir (KNN) u ero
006006menus. [Togdop uncna k Mo KpUTEPHIO CKONB3AIIETO KOHTPOJIS.

Kpusas ommbok (ROC curve). Anroput™ 3¢ dekruBaoro noctpoeruss ROC-kpuBoii.
I'pamuenTtHeiii MeToa makcummsaruu riomanu mog ROC-kpusoit. [lpumep omeHku kadecTBa
OounapHoi knaccuukarmu MetogoM ROC-ananusa.

HauBnblii 0aiiecoBckuii kaaccudukarop. [IpenmymectBa n Hegocratku. Teopema 06
ONTUMAJIBHOCTH  OaifecoBcKoro  kimaccudukaropa. 3amada  KaTETOPU3AIMH  TEKCTOBBIX
nokyMeHTOB. bailecoBckue ceru. Meto omopHbIX BEKTOpOB. [IOHSATHE OMOPHBIX BEKTOPOB.
OnTuManbHas pa3Aelisonasi THIepIuIocKoCcTh. [loHsATHE 3a30pa MeX Ty Ki1accamu (margin).

Jlorucruueckasi perpeccusi. [IpuHuun makcumyma npaBaonoo0us 1 JorapupMuyeckas
¢byukuus notepb. Ilpenckazanue 3aBucumocrtedt. OueHuBanue puckoB. llpumep mnpuxmagHON
3a/lauM: KpPEeAUTHBIA CKOpUHI. bunapuzauus npuszHakoB. CKOPHUHIOBBIE KapThl M OLICHUBAaHUE
BeposiTHOCTH Jiedonta. Puck kpenutHoro noprderns 6aHka.

3anaua perpeccuu. lcnpaBnenue TpyObix ommOOK. 3anIyMjeHHBIC JaHHBIE U

KOHTPOJIbHBIE BBIOOPKHU. MHuoromepHas JMHENHAas perpeccusl. [TpoGnembl
MYJIBTHKOJJIMHEAPHOCTH U nepeoOyuyeHus. Henunelinas napamerpuueckas perpeccus. Perpeccus
METOJIOM  OIIOPHBIX  BEKTOPOB. [Ipumep npuxIagHON  3aJauu: MPOTrHO3HPOBAHHE

MOTPEOUTENTHCKOTO CIIPOCca.

Metoasl kiaacrepudanuu. [locraHoBka 3agaun knacrepusanuu. IIpuMepsl nprkiiaHeIX
3amad. Tumel KiaacTepHbIX CTPYKTYp. ['padoBbie amroputmbl kiactepuzauuu. OyHKIHMOHAIBI
KayecTBa kiactepusauuu. Cratuctuueckue anroputMel: EM-anroputm u Anroputm k cpennux
(k-means). Metoapl KiacTepu3aluu ¢ HEYETKHUM pa3OMEHHEM HCXOJHBIX JAHHBIX. AJTOPUTM
Fuzzy c-means u ero ucnonab30BaHre B KOMIIBIOTEPHOM 3PEHUU.

HeiipocereBasi mapagurma B HCKyccTBeHHOM MHTesulekre. Heiiponnsie cetu (HC),
npuHuMin nocrpoenus. Apxurekrypa HC: onHocroliHble, MHOTOCJOIHbBIE, ¢ 0OpaTHOM CBS3bIO.
HckyccTBeHHbI HEMpPOH. AKTHUBAalMOHHBIE (QYyHKIMU. MeTonpl 00ydyeHHs HEHpOHHBIX CeTel.
Pemenne 3amau kinaccuukalyy ¢ MOMOLIBI0 HEHPOHHBIX ceTeil. [lpumenenus Helipocereil B
3aJlayax pacro3HaBaHMsA U INporHo3upoBaHus. [Ipumep: pa3paboTka MOJIyss pacnoO3HaBaHUS
rpaduyecKux JaHHbIX.

JBOJIOIMOHHbIE W TeHeTH4YeCKHe AJIITOPUTMbI. OJTamnbl pabdOThl T'€HETUYECKOIO
anroput™ma. Konuposanne nadopmariuu u popmupoBanue nomyisaiuu. Cenekuust. CKpemmBaHue
u QopmupoBaHHEe HOBOro mokoJjieHus. Myrauus. Hactpoiika napameTpoB TI'€HETUYECKOIO
anroputMa. lIpuMeHeHHE TEHETHMYeCKOro aJropuTMa JUisl PELICHHs 331ad ONTHUMHM3alud H
AnIPOKCUMAIUU. [ '€eHeTHYECKNI aJITOPUTM B PELICHHUH 3a/1a4 KOMMHUBOSDKEPA.



Pemienne npodsem MU merogamm moucka. [louck Ha ocHoBe noruku. IllaxmaTHbie
nporpammbl.  BepostHocTHeie paccykneHus. Hederkas sormka. OO0Xon MpensiTCTBUH.
[lepemenienrie B cilyyallHOM HarpaBJIeHMU. MeTo/bl HOJHOrO mnepedopa, MOUCK B IIHMPHHY,
MOWCK B TJyOMHY, JBYHAlpaBJIEHHbI MOWCK. OBPUCTHUYECKUN TMOMCK, TpeOOBaHUS K
sBpucTUYecKuM (yHKIMsIM. OLieHOUHbIe PYHKIMU U UX HCIOJb30BaHue. Anroput™ A*. [lpumep
peaninzanuu 3BpucTHueckoro aiaroputma A*. Natural Language Processing u nndopmaiioHHo -
MIOMCKOBBIE CUCTEMBI.

Meroabl  mpeacraBieHMss M 00pa0oTKM  HedyeTKOW  uMHpopMauMu B
HHTEJIEKTyaJbHbIX cucremax. [Ipumenenne nederkoit jgoruku B CUU. [lonatue o HeueTkux
MHOJKECTBaX M UX CBs3b ¢ Teopuel nocrpoenus CUM. OyHkuusi NpuHaAISKHOCTU 3JIEMEHTa
oJMHOXKecTBY. Onepanuu HaJl HeYeTKUMH MHOKecTBaMu. HeueTkas noruka aiast ynpaBiieHUs
0€3011aCHOCTHIO aBTOMOOUIIS.

HNure/iekryajibuble MHoroareHTHble cucrembl (MAC). Apxurtektypa MAC.
Ompenenenne "ymMHOro" areHTa, MPUHIMIIBI €r0 MBIIUICHUS. METOJI0J0THH, TPUMEHSIEMbIE
MHTEIJICKTYalbHBIMU areHTaMu B 3a/adax MoMCKa. MeXIyHapoJHbIEe CTaHJApThl CO3JaHUS
aretoB u 1iaropm MAC. Ilnardopmer mist mocrpoenus MAC: Java Agent Development
Framework (Jade), ABLE, REPAST. CpexactBo MynbTHareHtHoro mojenupoanus MASON.
[Tpumep npoextupoBanust MAC i pacripesiesieHns 3aKa30B TaKCH.

IIpumenenuss CHUU B o0paGoTke wu300pa’keHHili W KOMIBIOTEPHOM 3pPEHHM.
PacnioznaBanme rpadpudeckux 00bekTOB MetonoM Buombi-/Ixonca. CUU B pobGoTOoTEeXHHUKE.
[InanupoBanue ABMKEHUS poOOTa.

IIpenogaBarenb: KaHauAaT PU3NKO-MaTEMAaTHUYECKUX HayK, Ho1eHT EmenbuenkoB E.I1.

b1.B.09 Java-texHoJsiornu
Inanupyemsble pe3yJibTaThl 00yUYeHHs M0 THCIHUIIJIMHE

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAKUBATh IPOTPAMMHBINA KO/
CoaepxxaHue TUCUUILTHHBI

B nucnununne «Java-TeXHOJIOTMW» paccCMaTPUBAIOTCS CIEAYIOLIUE TEMBbI.

BBenenne B s3pIk mporpammupoBaHus Java. Otiamuust U cxonactBa ¢ s3eikoM  C;
aneMenThl C, oTcyrcTBytone B Java, anemenTsl Java oTcyrcTBytomue B C, CX0XKue 3JIE€MEHTHI.
OO0bekTHO-OpUeHTHpOBaHHas KoHmenims Java. Co3nanue 00bekToB. [IpumMuTHBHBIE THTIBL Java
1 TUMBI-0005109Ku. CTpokHu. MacCuBBI.

Cucremsl BBOma\BeiBoAa B Java. Mepapxus kimaccoB Reader m Stream. Cepumanmzamms
oobekToB. Kommpeccus Zip. I'papudeckuii muTepdeiic momp3oBarens. bubmmorekn FXML.
basel nannbix. Pabora ¢ PostgreSQL. JDBC (Java DataBase Connectivity) — untepdeiic, npu
MIOMOIIY KOTOPOTO Java-npusioKeHus: B3auMOICUCTBYIOT ¢ 0a3aMu JaHHBIX U MaHUMYJIUPYIOT C
WX TAHHBIMH.

Ceprnersl. JKusznennbld 1uki cepBiera. O6paborka HTTP 3ampocoB kiueHTa.
Heckpuntop pa3BepThiBaHus web-npunoxkenusi. Pazmemenne u 3amyck Web-nipuiioxenus B
IDE NetBeanse. Texnomorust Java Server Pages. O6paboTka 3ampocoB u ompeneieHne BUIOB
oTBeTa, Brinmonnenue QyHkuuit popmupoBanus TeKcToBbIX JokymMeHToB Tuna HTML, XML u
HEKOTOPBIX JPYTUX Ha crpanuuax JSP. Peanu3zarms 3aqaHHBIX anropuTMOB 00paOOTKU JTaHHBIX
cpencrtBamu JSP.

[IpoextupoBanue Java web-npunoxxenunii. CriocoOsl pazpaboTku Java web- npuiioxeHui
B cpene NetBeanse. Illabmon mpoextupoBanmsi MVC — Model-View-Controller. Ilpumepsr
co3nanus nHTepdercoB mop3oBarens Web-npunoxeHui.

OpeitimBopk Spring MVC. OGecnieuenue apxutekTypsl narreppa MVC npu nomomu
c;1ab0 CBS3aHHBIX 'OTOBBIX KOMIOHEHTOB. [lepenaya naHHBIX U3 KOHTPOJUIEPA B MIPEICTABICHUE
(View) cpencrtBamu oobekta ModelAndView.

Be6- cepucbt SOAP. OcHOBHbIE KOHLENIMU U CTPYKTypa CEpBHUCOB, OCHOBAHHBIX Ha
npotokosie SOAP ( Simple Object Access Protocol ) — mpoTtokosne oOMeHa
CTPYKTYPUPOBAHHBIMU COOOIICHUSIMH B pacHpe/iei€HHON BbIYMCIUTENbHON cpene. Co3naHue



npwioxxeHuid kiaueHtoB (Windows Forms, Java-web, Android), st BbIIIOJIHEHUS METOOB
SOAP-cepBuCOB.

Be06- cepucet REST. OcnoBnas unes REST (Representational State Transfer — nepenava
Mpe3eHTaMOHHBIX cocTosiHui ). [lepenada na URL-3anmpoc knuenta daiinoB JSON, doTo, TekcCT.
CepBuc Ha miargopme Spring, coAepKaluii KOHTPOJIIEP, BKIIOYAIONIMKA MeTo 1 Aoctyna K b/l
PostgreSQL.. OGpatienue K CEpBUCY W3 MOOUIIBHOTO MTPUIIOKEHUS

[TnaTdopma Struts 2. Cozpanue BeO-poekToB Java Ha tutatrgopme Struts2. Bamumarus
naHHbIX B Struts2. Ilpumep co3manusi BeO-mpoekt Java Ha mmatdopme Struts2, comepikaimiero
kiacc aeiictBuii EmployeeAction, BBIMOTHSIONMIETO COXpaHEHWE W J00aBJIEHHWE NAHHBIX O
COTPYJHHKAX B TEKCTOBBIN (aili.

IIpenonaBare/ib: KaHAUIAT TEXHUYECKUX HayK, noueHT T.A.CamoilioBa

b1.B.10 M30pannbie Bonpockl Teopur A depeHHATbHBIX YPAaBHEHUH
IInanupyemsble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIHHE
[IK-1. Cnoco0GeH oOCymIeCTBISATh IOUCK, aHalIM3, CUCTEMaTH3alMI0 Hay4yHOU
uHpopmalnuy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaau3aluy HAaydyHO-
UCCIIEIOBATEIbCKUX MPOEKTOB M PEHICHMs] NPUKIAAHBIX 33Jad [0 MPOEKTUPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHS.
CoaepxxaHue TUCUMILTHHBI
Pemenue nuddepennmanbHpIx ypaBHeHUH Ipu noMoIu psaoB. CrennanbHble QyHKIUH.
KpaeBbie 3a1aun 17151 0OBIKHOBEHHBIX U GEepEeHIHATBbHBIX YPaBHEHUH.
DeMEeHTbl TEOPUH YCTOWYUBOCTH.
bazucHocTh cucteM KopHeBbIX QyHKIMH AuddepeHIINnaTBEHOTO OTiepaTopa.
VYpaBHEHHSI B HACTHBIX IIPOU3BOJHBIX 1-r0 mopsaka.
HekoTopsle npuinoxeHust crieluaibHbIX QYHKIUHN.
IIpenogaBarennb: ctapmuii npenogasarens borganosa H.H.

b1.B.11. KpaeBrbie 3a1a4i KOMIIEKCHOT'0 AaHAJIM3A
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

I[IK-1. CnocobeH OCyIIeCTBISATh TOWCK, aHalW3, CHUCTEMAaTHU3AIMI0 HAy4YHOU
uHpopmalnuy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaau3aluy HAay4yHO-
HCCICO0BATCIBCKUX TIIPOCKTOB MW PCHICHUA NPHUKIAAHBIX 3adad 110 MIPOCKTHPOBAHUIO H
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHSI.
CoaepxxaHue TUCUUILTUHBI

AHaguTH4Yeckue (YHKIUH KOMILUIEKCHOTO INEePeMEHHOr0 M MX CBf3b C
rapMOHUYEeCKMMHU (PYHKIUSIMH JABYX JeHCTBUTEIbHBIX NepeMeHHbIX. O pa3Iu4HBIX
OTIpEe/IeNICHUSAX aHAIMTUYECKNX (PYHKUINN KOMIIEKCHOTO IIepeMeHHoro. YpaBHenue Jlamiaca
u rapMoHuueckue QpyHkiuu. Teopembl, ycTaHaBIMBAIOIINE CBSI3b AHAIUTUYECKUX (DYHKLUN
KOMILJIEKCHOTO TMEPEMEHHOT0 U TAPMOHUYECKUX (PYHKLIUH.

Knace ¢ynkumii, ynosiaerBopsiromux yciaosuw [eabaepa. ['magkue, KycodHo-
rIagKkue U aHaAJIMTUYCCKHUEC KPUBBLIC Ha KOMIIJIEKCHOM IIIOCKOCTH M WX cBoMcTBa. Kitaccel

dyaxumit C(L), C'(L)u H,(L).

HNurterpan tuna Komm u ero ocHoBHble cBoicTBa. Oco0blil (CHHIYJISIPHBIN)
uHTerpasa ¢ sapom Komm u ero Bbruuciaenue. Ilonstue mHTerpasia tuna Komm m ero
OCHOBHbIE cBOMcTBa. OcoObIi (CHHTYNIsApHBIN) UHTErpal ¢ aapoM Kommu ero BeIUUCIECHUE.
I'pannunsie cBoiicTBa uHTerpana tTuna Komm u opmynsl Coxouxoro-ITnemenu. ®opmyiibt
oOpaitenus ocodboro uaTerpania ¢ sapom Komn.

OcHOBHBIC TeOpeMbl KOMILIEKCHOIO aHAJIM3a, HCHOJIb3yeMble B TEOPUH
KpaeBbIX 3a1a4. Teopema 00 aHATUTHYECKOM MTPOJOJKEHUH, TeopeMa JIMyBUILIs, IPUHIUI
CUMMETPUH, IPUHIUI apryMEHTA.



Nugexc HenpepblBHOW (GYHKIMH U ero BbluMciaeHue. [loHATHEe wHHIEKca
HEeNpephIBHOW (QYHKIIUU U €r0 F€OMETPUUECKHUM CMBICI. MeTO bl BEIUMCIICHUSI UHEKCA.

KpaeBas 3anmaua Pumana s aHanuTuyeckux (yHKHUH B OJHOCBSI3HBIX
o0JjacTsIX M MeToJ ee pemeHHsa. 3amaua o ckadke. OpHopoaHas 3agaya Pumana.
Heonnoponnas 3anaua Pumana.

CuHryJsipHble HHTErpajbHble YpaBHeHus ¢ siipoM Kouiu u ux cBsi3b ¢ KpaeBoii
3agadeil Pumana. XapakTepuCTUUECKOE CUHTYJISIPHOE MHTETPAJIBHOE YPAaBHEHHE M METOJ
ero pemenus. Teopembl Herepa.

KpaeBas 3agaua I'miubOepra s aHaauTHYeCcKHX (QYHKIUA M MeTOAbI ee
pemienusi. [loctaHoBka kpaeBoil 3amaum [wipbepra A aHanUTUYECKUX (QYHKUUNA B
OJIHOCBSI3HBIX oOsacTsax. Meroa KOH(QOPMHOro oTOOpakeHUs MpU PELIEHUH 3ajauu
I'unbbepra. O pemenuu 3amaun ['mibOepra B KpyroBbix oOsacTsax. MeToabl pelieHus
KpaeBbIX 3a7a4 upuxiie u Heitmana st rapMoHHYecKUX (QyHKIUH.

O HeKOTOpBbIX NPHJIOKEHHUSX OCHOBHBIX KpaeBbIX 3aJa4 KOMILJIEKCHOIO
aHaiu3a. KOMIUIEKCHBIE aHAIMTUYECKHE METOJbl pPELICHUs KpaeBbIX 3anad [upuxie u
Heiimana pans rapmonuueckux ¢yHkuui. Ilpunoxenuss 3amaun Pumana B Teopuu
¢unbTpanuu. O60061eHHas 3agaua Pumana Uit aHaauTHYeCKUX QYHKIUI C BBIPOKICHHBIMU
SJIPaMH.

IIpenogaBaresib: 1okTOp (pu3.-maT. Hayk, mpodeccop Pacynor K.M.

b1.B.12 IIporHo3upoBaHue B yCJAOBHSAX HEOIPeAeJeHHOCTH
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[IK-1. CnocobeH OCyIIeCTBISATh TOWCK, aHalM3, CHUCTEMAaTHU3aIMI0 HAyYHOU
uHpopmalnuy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaJu3aluy HAay4yHO-
HCCIIEIOBATEIbCKUX MPOEKTOB M pEHICHUs] NPUKIAJAHBIX 3a/Jady [0 IPOEKTUPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHS.

[IK-2. Cnocoben aHanu3upoBaTh TpeOOBaHWA W TMPOCKTUPOBATh MNPOTPAMMHOE U
nH(OPMaLIMOHHOE OOECreueHuEe KOMIIBIOTEPHBIX CETEH, BBIYMCIUTENbHbIE MOJEIU U MOJAEIU
JAHHBIX JUISI pean3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) IPOTrPAMMHBIX ITPOTYKTOB.
ConepxxaHue TUCUUILTHHBI

BBenenmne. Ilpeamer kypca, wHcTOpUs U TEPCHEKTUBBI  PAa3BUTUS  METOJOB
MaTeMaTU4YECKOr0 MOJIEIUPOBaHUs. AKTYaJbHOCTb U 3HAUUMOCTh IPOOJIEM UMHUTALIMOHHOTO U
CTaTUCTUYECKOTO MOJEIIMPOBAHMUSL.

MaremaTudyeckue W CTaTHCTHYeCcKHe MoJeau. [loHATHE CIOXHOW  CHUCTEMBI.
[Tokazarenu »¢p¢peKTUBHOCTH (YHKIMOHUPOBAHUS CIOXKHBIX cHUcTeM. Buipl mMoaenupoBaHus
cucreM. Krnaccudukanus matemaTuyeckux Mojeneil. JluckpeTHble HENpepbIBHBIE MOJENH,
JETEPMUHUPOBAHHBIE U CTOXAaCTHUECKHUE MOJENU. ArperaTuBHble MoJenu (A-Moaemn).

NmutaunonHoe MojaenupoBaHue. lMMUTallMOHHOE MOJEIUPOBAHUE U YCIOBHUSL €rO
npumeHenus. [lonsartue o MoaensHOM BpeMeHH. CriocoObl ONMMcaHUs UMUTALMOHHBIX MOJIENen
Ha OCHOBE COOBITHH, aKTHBHOCTEH, TpaH3aKTOB, MPOIIECCOB, arperaroB. DTalbl MOCTPOCHUS
MMHTALMOHHON MOJIEIIN.

CraTucTuyeckoe MojeanpoBanue. [[pyHINUIIBI MOJENUPOBAHUS CIYyYalHbBIX JIEMEHTOB.
JlatTuuku ciydyallHBIX 4YHceNl: TaOnuuyHble, (QU3MYECKHe, NpPOrpaMMHBIE U HX CBOICTBA.
[IceBnocnyuaiinblie uncia. MoaenupoBaHie Ha KOMIBIOTEPE CIIydallHbIX COOBITUM, TUCKPETHBIX
U HETPEpBIBHBIX CIIy4alHBIX BeIUYMH. MeToa oOpaTHOM (QyHKUIUHU U €ro npuMmeHeHus. Meron
UCKIIIOYeHHs. MeToa Cynepro3uluyu. MOJEIUPOBAHUE BEKTOPHBIX JIAHHBIX U CIIydalHbIX
npoueccoB. MoenupoBaHue CaydailHbIX MOTOKOB. KOHTPOJIb TOYHOCTH UMHTAIIUH.

Metoax Monrte-Kapio u ero npumeHenusi. [IoHATHE BBIYMCIMTEIBHOIO 3KCIEPUMEHTA.
Meton Monrte-Kapiio u ero npuMeHeHus K HpUOIMKEHHOMY BBIUMCICHUIO HHTErPAJIoB.
MeTo/1bl MOHMKEHUSI IUCIEPCUM NPU BBIYMCIEHWU HHTETPAJIOB: BbIACJIECHUE TJIABHOM YacTH,
METOJi CYLIECTBEHHOW BBIOOPKM, METOJl pacciloeHUsl BBIOOpKH. PelieHne HHTErpagbHBIX U
JUHENHBIX anreOpanyeckux ypaBHeHUN MeronoM Monte-Kapno. OnrtumManbHOe IIaHMpOBaHUE



WMUTAIIOHHHBIX 3KCIIEpUMEHTOB. Llenw W MeTojabl IIaHMPOBAHUS SKCIIEPUMEHTOB. MeToa
MPSAMOTO CTaTUCTUYECKOro moAenupoBanus ['. bépaa.

O0padoTka pe3yabTAaTOB YHCJIEHHBIX IKCIIEPUMEHTOB, HHTEPNPETAIUs MOJTy4YeHHBIX
pe3yabTaroB. CTaTHCTHYECKHE MOJEITH OKCIEPUMEHTAIBHBIX JaHHBIX. CkaTthe JTaHHBIX
METOJJAMH TJIaBHBIX KOMIOHEHT U (aKTOPHOTO aHamm3a. MeToApl CTaTUCTHYECKOTO
WCCIIeIOBaHUS 3aBUCHMOCTEH. MIHTepIIpeTaius pe3yabTaToB YUCICHHBIX SKCIICPUMEHTOB.

MopeaupoBanue psaga Gu3NYecKuX, OMOJOTHYEeCKHX H IKOHOMHYECKHX NMPOLECCOB.
Mogenmn  o0mero 3KOHOMHYECKOTO  paBHOBecHs. Moaenn  SKOHOMHUYECKHX  IIHKIIOB
HEOKJIACCHUYECKOTO M KEHHCUAHCKOI0 TUIOB. MOJEIN MOJIEKYJISIPHON TUHAMHUKH.

IIporpammHoe oOecneyenue. OO030p COBPEMEHHOIO COCTOSIHMSI MMUTAIMIOHHOTO U
CTaTUCTHUYECKOTO MOJCIUPOBaHMs. [IpUHIMIIBI peanu3almdd METOJIOB  CTaTUCTHYECKOTO
MoJienrpoBanus Ha si3bike R. Mcronp3oBanme crarnctudeckux maketos (Statistica, SPSS, JASP,
Past, NCSS, Gretl) npu moctpoennn moaemnei
IIpenogaBaresb: noueHT Ycaues B.M.

b1.B.13 OcHoBHBIE CHCTEMbI KOMIIBIOTEPHON MaTeMaTHKH
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

I[IK-1. CnocobeH OCyIIeCTBISATh TOWCK, aHalW3, CHUCTEMAaTHU3AIMI0 HAy4YHOU
uHpopmalnuy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaau3aluy HAay4yHO-
HCCIIEIOBATEIbCKUX MPOEKTOB M pEIICHUs MPUKIAAHBIX 3a/Jad IO NPOEKTUPOBAHUIO H
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHSI.
CoaepxxaHue TUCUUILTUHBI

Beenenne. Kparkue wucropuueckue CBEACHHS O BO3HMKHOBEHHMM W HBOJIIOLUU
CHEIHMAM3UPOBAHHBIX MPOTpaMM JUIs PElIeHUs MaTeMaTUYeCKUX 3aJ]lady, BO3HHUKAIOUIMX KakK B
caMOil MaTemMaTHMKe TaK M B €€ MNpWIOKEeHUsIX. PaccMoTpeHHe pa3iuyHbIX CIOCOO0B
KJIaCCU(UKAMU CYUIECTBYIOIUX MaTeMaTUYECKUX I1aKETOB: KOMMEpYECKHE M CBOOOJHO
pacnpocTpaHseMoe IporpaMMHOe OOecreueHue, YHUBEpPCAIbHbIE U IMPUCHOCOOJIEHHBIE IS
pemeHusi yY3KOro Kiacca 3ajad, HCHoJb3ylomue KommnbelotepHyto anredopy (CAS) wu
BBITIOJIHSAIOUINE BBIYUCIICHNS HA OCHOBE aJTOPUTMOB MPUOIMKEHHBIX BEIUUCICHUH U T.JI.

Tabnuunblii mpoueccop Excel. Pabora ¢ nanHbIMHM: Bu3yanuzauus, npeoOpa3oBaHMUs,
cTatucTuyeckas o0paboTka, MaTpUYHbIE BBIUMCIICHHUS, PELIEHUE 3a/1a4 ONITUMHU3ALUY.

Cucrema kommbloTepHO Marematuku Mathematica. Murepdeiic cuctemsl. IIpoctbie
BBIYMCIUTENbHBIE OIEpali U MpeoOpa3oBaHusl BblpakeHH. Omnepanuu ¢ BEKTOpaMH U
Marpuniamu. PereHue ypaBHeHUH U cucTeM ypaBHeHud. Pabora c rpaduxoil. Berumcnenue
IIpesieoB, MPOU3BOJHBIX M HMHTerpajioB. Psanpl. Pemenue nuddepeHnnanbHbIX YpaBHEHHM.
Uucnennele MeTOJbl. BO3MOXHOCTH CTaTUCTHYECKOW O0paOOTKM JaHHBIX. DJIEMEHTHI
[IPOrpaMMHUPOBAHHUSL.

Cucrema xommnbroTepHOll MaremaTuku Mathcad. Wurepdeiic cucrembl. Ilpoctbie
BBIYMCIIUTENbHBIE Olepalli U IpeoOpa3oBaHusl BblpakeHWH. Onepauuu ¢ BEKTOpaMH H
Marpuniamu. PereHue ypaBHeHUH U cucTeM ypaBHeHud. Pabora c rpaduxoil. Berumcnenue
IIpesieioB, MPOU3BOJHBIX M HMHTerpajioB. Psanel. Pemenue nuddepeHnnanbHbIX YpaBHEHHM.
UYucnennele MeToJbl. BO3MOXHOCTH CTaTUCTHYECKOW OOpabOTKM JaHHBIX. JEMEHTBI
[IPOrpaMMHUPOBAHHUSL.

Maxima u GeoGebra. CBoOoagHO pacmpocTpaHsieMOe MporpaMMHOE OOecreYeHHeE.
WuTepdeiic nporpamm u mnpocreiiine npuemMsl padoTsl B 3Tux nakerax. Ilocrpoenue 2D u 3D
rpaduxoB B GeoGebra.

IIpenogaBaresb: noueHT Ycaues B.M.

b1.B.14 IIporpammuposanue piast OC iOS
Inanupyemsbie pe3yJibTaThl 00yUYeHHs M0 JTHCHHUIJIMHE

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAKUBATh IPOTPAMMHBIN KO/
ConepxxaHue TUCUUILTHHBI



3HaKOMCTBO ¢ MHTerpupoBaHHoi cpenoii paspadorku XCode. Ilepssiit B3rsin Ha IDE
Xcode. OCHOBHBIE CEKIIMH: CEKIUS PEIAKTUPOBAHHS KOJa, OKHO HABHTAIlMA TIO TIPOEKTY,
BepxHee MeHIo (toolbar).

OcHoBbl s3bIka nporpammupoBanuss Objective C. Co3ganue npoekra playground B
Xcode mis sxkcnepumenToB ¢ Objective C. [IpuMUTHBHBIE THITBI TaHHBIX, MAaCCHUBBI, KOPTEXKHU,
KoJuiekuu, ciaoBapu. Onepatopsl BeTBieHus if, if else. OnepaTop Ber6opa switch. L{uxsr.

OOII na Objective C. Co3ganue kimacca. Hacnenosanwme. Ileperpy3ka meromoB kiacca.
[IpoTokoJ1. Peanu3anms npoTokoa.

IlocTpoenue nmoJib30BaTe/bCKkoro uHTepgeiica mpoekra s iOS cpeacramu XCode.
Coznanme niepBoro npoekrta Ha 10S. 3nakomcTBO co Storyboard. Kimacc ViewController. Pa6ota
c cekmuen Object Library. Iloctpoenne mosibp3oBarenbckoro mHrepdeiica ¢ momomsio object
library. Ananranusi BEpCTKH MPHIJIOKEHUS O] SKpaHbl ¢ pa3HbIM COOTHOIIEHHEM CTOPOH (Auto
Layout). M3yuenne OCHOBHBIX KOMIIOHEHTOB mMoOJib30BaTelbckoro uHrepdeiica: UlTextField,
UlLabel, UlButton, UllmageView, UlTableView, UIPageControl. [Ipunoxenue c
HeckosbkuMu ViewController. Tlepexon mexny ViewController (segue).

Padora ¢ Web. Http-3anpoc. Pa6ora ¢ web-cepsucom. Ilonyyenue nansubix B opmare
json. Api paboTsl ¢ json. 3anoiaHeHue cnucka nanueiMu. UIWebView — 3arpy3ka cTpaHuUIibl.

ba3za pannbix. Co3manme npoekrta ¢ 6a3oit manHbix (Core data). Co3manue TaOIHIIBL.
JloGaBiieHre HOBOM 3alTUCH B TAOJIUILY.

Pa6ora ¢ wm3oOpaxkenusimu. [loGaBienne wuzobpaxenuit B mpoekT. Kmacc Ullmage.
Haznauenne n300pakeHuii B KoJie.

AHMManus. AHWManWs TeEpexoia, IEepPeMEeNICHUs, MacITabupoOBaHUs, W3MEHEHUS
MIPO3PAvyHOCTH, CI0KHAS aHUMAaIus 10 KpuBbIM besbe.

Pa3pabGorka npororuna npuiaos;xkenus. Co3nanue npororumna npuioxenus aias OC 10S
Y €ro MOJrOTOBKA K Pa3MEIIEHUIO B MarasuHe npuioxkeHuit AppStore.

IIpenoaaBarenpb: KanaumaT nemarorndeckux Hayk, noueHT Kosmoe C.B., accuctent Kosanes
B.A.

b1.B.15 IIporpammuposanue aiast OC Android
Inanupyemsbie pe3yJibTaThl 00yUYeHHs MO TUCHHUIIJIMHE

[1K-3. CnocobeHn pa3zpabaThiBaTh U OTJIAXKUBATh IPOTPAMMHBIN KO/
ConepxxaHue TUCUUILTUHBI

3HAKOMCTBO C HHTETPUPOBAHHOM cpenoi pazpadboTku Android Studio. IlepBsiii B3risi Ha
IDE Android Studio. OCHOBHBIE CEKIIMHU: CEKIMs PEAAKTUPOBAHUS KOJIa, OKHO HAaBUTAIMH IO
MIPOEKTY, BEPXHEE MEHIO.

OcHOBBI s13bIKa TIporpammupoBanus Java. [IpUMHTHBHBIE THIBI JTaHHBIX, MAaCCHUBBI,
ArrayList, Map. Oneparops! BetBienus if, if else. Oneparop Bbi6opa switch. Lukibl.

OOII B Java. Co3zmanne knacca. Hacnenoanue. Ileperpyska meronoB kimacca. Interface.
Peanuszanus interface.

[TocTpoenne nosb3oBaTenbckoro uaTepdeiica mpoekra mis Android cpenctBamu xml B
Android Studio. 3nakomcTBO ¢ Activity. Manifest.xml. Co3mganne nepBoro npoekra Ha Android.
3nakoMmctBo ¢ xml-pa3merkoil. Konreitnepsr LinearLayout, FrameLayout, RelativeLayout.
Pabora c cexkuueit Object Library. M3yueHne OCHOBHBIX KOMIIOHEHTOB I0JIb30BaTEILCKOTO
unrepdetica: EditText, TextView, Button, ImageView, CheckBox, RadioButton. 3nakomcTBO C
Activity. [Tpunoxxenue ¢ HeckosbkuMu Activity. [lepexon mexay Activity. Manifest.xml.

Pab6orta ¢ Web. Mapping cymuocreii. AsyncTask. [Toakmrouenue ctTopoHHHX OMOTHOTEK
B Gradle. GSON ot Google Http-zanpocsl. HttpUrlConnection. PabGota ¢ web-cepBucom.
Acunxponnsie 3amgaun (AsyncTask). [Toxydenune nanubsix B popmate json. Api paboTsl ¢ json.
GSON — Oubnuoreka [y cepualM3alMM U Jlecepuanu3alnuud OOBEKTOB U I MallllMHIa
cyuiHoctel. [lonkmouenne croponnux 6ubanorek B Gradle kak 3aBUcHMOCTEH.

baza nannbix SQLite. Ctoponnue 6udauoreku ORMLite, Realm SQLite. Co3nanue 6a3bl
nanHbiX. Co3nanue Tabnaun. CroponHue oubnuotexku ais padotel ¢ BJ[: ORMLite, Realm



Pabora ¢ ¢parmentamu. Android toolbar. Kmacc Fragment. Co3manme dparmenra.
[lepexon mexnay gpparmentamu. Ctek ¢pparmenToB. Android toolbar.

Handler, BroadcastReceiver. Otto EventBus. Ilomesnsiii xitacc Handler. Peakums Ha
HIMpOKOBENIaTeIbHOE coobIieHre ¢ noMoibio BroadcastReceiver. Event bus ot Otto.

Croponnne 6ubmuoteku st padbotel ¢ web. Retrofit 2.0, ion, Picasso.bubnuorexkn mms
http-3ampocoB u 3arpy3ku n300paKEHUH.

Pazpabotka mnpotornma mnpuioxenus. Co3gaHue TPOTOTHUNA TPUIOKCHHUS IS
MOOMJIbHOE omnepannoHHOM cuctembl Android ¥ ero moAroToBKa K pa3MeEIIeHHIO B MarasuHe
npunoxenur Google Play.

IIpenogaBaresb: KaHAWAAT Temarorunyeckux Hayk, noueHT KosmoB C.B., accucrent A.A.
Kapkos

b1.B.16 MapkeTHr HH(OPMALMOHHBIX CHCTEM M TEXHOJIOI M
IInanupyemble pe3yJibTaThbl 00yUeHHs N0 JUCHUIIINHE

[IK-1. CnocobeH oOCyIIeCTBISATh TOWCK, aHalKW3, CHUCTEMAaTHU3AIMI0 HAyYHOU
uHpopmalnuy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaau3aluy HAaydyHO-
UCCIIEIOBATEIbCKUX MPOEKTOB M PEHICHMs] NPUKIAAHBIX 33Jad [0 MPOEKTUPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUSI.

[IK-2. Cnocoben aHanu3upoBaTh TPeOOBAaHUS M MPOEKTHPOBATh IPOTrpaMMHOE U
nH(OPMaLIMOHHOE OOECreueHue KOMIIBIOTEPHBIX CETEH, BBHIYMCIUTENbHbIE MOJEIU U MOJAEIU
JAHHBIX JUISl pean3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) IPOTrPAMMHBIX ITPOTYKTOB.
CoaepxxaHue TUCUUILTUHBI

MapkeTuHr HH(QOPMALMOHHBLIX TEeXHOJOTMiH W HWHPOPMALIMOHHBIX CHCTEM B
YCJIO0BHMAX IJ100aJM3a1UM, €r0 OCHOBHbIe 4epThbl. MapKeTHHI KaK COBPEMEHHas KOHIIEMHUs
yHpaBieHUs ASITeIbHOCTBIO NpeanpudTus (opranusanuu). OCHOBHbIE MOHATHS, IPUMEHSIEMbIE
B MapkeTuHre. OCHOBHbIE TOHATHS, aKTyalbHOCTb W YEpPThl MapKETUHIa HMH(OPMALMOHHBIX
texHojorui. CTpykTypa M JUHAMHKa pbIHKA HMHQOPMAIIMOHHBIX TeXHOoJIOTUH. Poib
TPaHCHALIMOHAJIBHBIX KOpHoOpanuil Ha pbhlHKE HHPOPMALUMOHHBIX TexHonoruil. [loHsTus
MEXAYHApOJAHOIO U TJI00aIbHOTO MapKeTHHIA, CTPATErHH INI0OATBHOTO U MEXIYHapOJHOIO
MapKeTHHra Ha peiake UT.

Mapxkerunrosas cpeaa IT-opranmsanmii. Makpocpena MapkeTuHIa MH(QOPMAIMOHHBIX
MPOJYKTOB U yciyr. BinsHue Ha MapKeTHMHroBylo AestenbHOCTh IT-opranuszanuu dakropos
nemMorpadudeckoit, KylIbTypHOH, SKOHOMUYECKOH, IMOJUTUKO-TIPABOBOM, TEXHOJOTUYECKOU H
sKosiornueckoi cpeapl. CocTaBisiolIe MUKpocpeabl MapkeTuHra. IloctaBmiuku pecypcoB U
OCHOBHbIE MNpPHUHLMIBI B3aumojeicTBus IT-opranmzauumu c Humu. OOmast kiaccupukanus
notpebutenedt. KoHKypeHTHas  cpeja  OpraHM3alMi-NOCTAaBIIMKOB  MH(GOPMAIIMOHHBIX
NPOJIYKTOB M ycayr. OmnpenesnieHMe MHTEHCHBHOCTH KOHKYPEHIMHM B CEPBHUCHOH OTpaciu |
cocTaBiieHUs PO UIsi KOHKYPEHTOB.

Oco0eHHOCTH, XapaKkTepHble 4epThbl, 3Tanbl IMPOBeJeHUS] MaPKEeTHHIOBBIX
ucciaenosanuii Ha poinke UT. Conepixkanue 3TarnoB U METOAOB MPOBEIEHUS MapKETUHTOBBIX
uccienoBanuii B chepe uHGOPMALMOHHBIX NPOoAYKTOB u  ycnyr. Kiaccudukanus
MapKeTUHIOBbIX HccienoBaHuil. [lnanupoBanne MapKeTUHIOBBIX HccieoBaHui. OmnpeneneHue
HMCTOYHUKOB MapKeTHHroBoi nHpopmanuu. OnpeneneHue pazmepa BeiOOpku. MeTopl cOopa u
aHaJIn3a MapKeTHHroBo mHpopmanuu. OnpeneneHue OCHOBHBIX KOJIMYECTBEHHBIX PHIHOYHBIX
napaMeTpoB (KOHBIOHKTYPbI PhIHKA, BEIMYMHBI TEKYIIET0, MOTEHIIMAIIBHOTO U NEPCIIEKTUBHOTO
crpoca Ha UH(POPMALIMOHHBIE TPOIYKTHI M YCIIYTH, JOJIU pbIHKAa HH(GOPMALIMOHHBIX ITPOIYKTOB U
YCIIYT.

HeneBas  aynuropuss peiika IT. Awnanu3  noBeaeHusi  noTpedOuTeseH
HH(OPMAIMOHHBIX NPOAYKTOB H yciayr. CerMeHTHpoBaHWe WH(OPMALMOHHOIO PBIHKA.
[TonsTue wneneBol ayauTOpUM, KPUTEPUM BBIJCICHUHM LEJIE€BOM ayauTopuu. LleHHOCTH
MH(OPMALIMOHHBIX MPOJIYKTOB U ycayr Juisi mnorpeOuteneid. dakTopsl, ompeaenstomue
MOBEJICHUE MTOKYTaTele Ha MOTPeOUTEIbCKOM HHPOPMALIMOHHOM pbIHKE. [IpuHsTHE penienus o



MOKYIIKE TOBapa WMHJUBUIYaIbHBIMU MOKYNATEISIMH HHQOPMAIMOHHBIX MPOJYKTOB M YCIYT.
Oco0OeHHOCTH POCCUIICKOro MoKymnareiabckoro noseneHus (cermeHT B2C). PeiHok mokynareneit
MH(OPMALIMOHHBIX MPOAYKTOB M YCIYr APYTUMHU OpraHMU3alUsIMH U ero creuuduxa (CerMeHT
B2B). ®akrtopsl, ompenendmoolide MOBeIEHUE Takux IMokynarenedl. OrmnpeneneHue CTENEHU
OCBEJIOMJICHHOCTH M YAOBJIETBOPEHHOCTH NOTpeOuTesneld HHPOPMALMOHHBIX MPOAYKTOB H
ycinyr.  [lpuBneuenne w  ymepkanue — norpedutenei.  JIOSTBHOCTH — MOKyHaTesei
MH(OPMALIMOHHBIX MPOJYKTOB M YCIYI, €€ U3MEpPEHHE M METOJbl JOCTHKEHHSA. MaccoBblii,
UHIUBUAYAIbHBIA U CEIrMEHTAllMOHHBIH MapKeTHHI B cepe MHPOPMAIMOHHBIX MPOJIYKTOB U
ycuyr. [IpeumyiiectBa 1 HEIOCTATKA CETMEHTALMOHHOTO MOJAX0Ja K PHIHOYHOW JIE€ATEIBHOCTH
IT-opranmzauuu.  TpeGoBaHuss K  cerMeHTanuu  pbiHKAa.  Kpurepun — cermeHTanuu
NOTPEOUTENHCKOTO  MH(OPMALMOHHOTO  phlHKA.  Kputepum  cerMeHTanuu  JeJI0BOrO
nH(OPMALIMOHHOTO pbIHKA. MeToapl cermMeHTanuu pblHKA. BbpiOOp BapuaHTa oxBarta
nH(pOpMalMOHHOTO  pblHKA. DakTopbl, BIMSIIOIMIME Ha BHIOOP IIEJIEBBIX CErMEHTOB
MH(OPMALIMOHHOTO pPhIHKA.

IIponykroBass moautuka ¢upmsel Ha peiHke WT. Ynpasiaenue mnpensioxeHueM
HH(OPMAIMOHHBIX MPOAYKTOB M YCJIYT JIeKIUOHHOe 3aHATHe. [loHsaTus «uHbOopMalMOHHBIN
HNPOIYKT» U «uH(pOpMalrMoHHas yciayra». KU3HEeHHbIH IUKIT WH(OOPMALIMOHHBIX MPOJAYKTOB U
yeryr. Knaccuueckass kKpuBas JKM3HEHHOTro mwkiaa u ee moaudukanuu. Crparerun [T-
OpraHM3alMi Ha pa3HbIX dTanax *XU3HEHHOTO IUKJIa MH(POPMAIMOHHBIX MPOIYKTOB M YCIIYT.
Ananu3 KoHKypeHTHbIX cuin 1o M.Iloprepy. Crpareruu CHUXEHHS HU3AEPKEK H
mudpdepeHuralud  NPUMEHUTENbHO K  JesTenbHocTH  IT-opraHmzanuum u  ycinoBus UX
npumeHenus. Jloctuwkenue Gananca npu opueHtanuu IT-opranuzanuu Ha notpedureneil U Ha
KOHKypeHTOB. IIpenocrtaBienue comyrcTByromux yeayr. Crpareruss NpeanpoiaxHOro
oOcnyxuBanus. CTparerus nocienpojaxxuoro ceppuca. OnpeeneHne OCHOBHBIX HalpaBiICHUM
COBEPLICHCTBOBAHUSI CEPBUCHOTO MPOAYKTA C LEJIbIO MOBBIIEHUS €r0 KOHKYPEHTOCIIOCOOHOCTH.
VYnopasinenue kauecTBOM ycayr. OCHOBHBIE XapaKTEpUCTHUKU aCCOPTUMEHTa CEPBUCHBIX
MPOJYKTOB (IIMPOTa, TIyOMHA M CJIOKHOCTbh acCOpPTUMEHTa). MeTo/bpl aHajlu3a acCOPTUMEHTa
CepBUCHBIX NMPOAYKTOB. [Ipumenenne ABC-ananusa yist yripaBieHUs aCCOPTUMEHTOM. AHaIH3
MpUOBUIBHOCTH AaCCOPTHUMEHTHOrO psAna. AHanu3 Joiau pbiHKa. [lpumenenue noptdonmo-
aHaymza (Matpuibl BKIY) 11 nccnenoBanust 000CHOBaHHOCTH aCCOPTUMEHTA MHPOPMAIIMOHHBIX
MPOJIYKTOB U yciyr. OCHOBHBIE NMPUHIMIBI (hopMUpoBaHUs accopTuMeHTa B IT-opranuzanusx.
MopnepHu3anusi, BblIeI€HHE U coKpamleHue JuHuU. CrnocoObl paclIUpeHHsl acCOPTUMEHTA,
0COOEHHOCTH MX pUMEHeHUs poccuiickuMu [ T-opranuzanusamu.

IlenooOpa3oBaHue B cUCTeMe MAPKETHHIa MH(OPMALMOHHBIX NMPOAYKTOB H YCJYI.
OcoOenHoctu 11eHoBO# nosnutruku Ha peiHke WUT. LlenoBrie crparerun Ha peinke UT. @akropsl,
BIUsIOLIME Ha BbIOOp LIeHOBOM crpateruu Ha pbiHke MT. Ponb mensl u neHooOpazoBaHus B
cucreme MapkeTHHr-Mukc IT-opranuszanuu. [TpuHUIMNBI 1IeHOOOpPa30BaHMS Ha Pa3HbBIX THUIAX
PBIHKOB HMH(OPMAIMOHHBIX MPOAYKTOB W YCIYr. OTambl yCTaHOBJEHHsS 0a30BOM IIEHbI Ha
MH(OPMALIMOHHBIX TMPOAYKTOB M YCIYr. Ajantanus LEeHbl Ha HMH(OPMALMOHHBIA HPOIYKT
(ycnyry). LlenooOpa3oBanue 1o reorpaduaeckomy npu3Haky. HazHadueHne 1meH co CKUAKaMu U
3auetamu. LleHooOpa3oBaHue M MpOJBWKEHHE HWH(GOPMALMOHHBIX MPOAYKTOB U  YCIYT.
JluckpuMHHAIMOHHOE — IleHooOpa3oBaHue. lleHooOpazoBaHme B paMKax acCOPTUMEHTA.
BapsupoBanue neHamMmu W peakuuss Ha W3MEHEHHs 1eH. MuunmaruBa cHwkenuss e IT-
opranusanuei. MlHunuaTuea noBeleHus 1eH. Peakiiyus Ha H3MEHEHHE LIEH.

KommyHnukatuBHass mosautuka IT- opranusanum: npoasuskeHue Ha pbinke HUT.
AxTtyanbHOCTh THpoaBuxkeHHs: Ha pbiHke WT. PaboTka u ynpaBieHue HHTETPUPOBAHHBIMHU
MAapKETUHIOBbIMU KOMMYHUKaUUsMU B [T-xkomnanusx. Pojib MapKeTHUHIOBBIX KOMMYHHKALIHA.
Pexnama na poiake UT. Ces3u ¢ obmectBeHHOCThIO Ha pbiHKe UT. CtumynupoBanue cObiTa Ha
peiake UT. Ilpsamble npogaxku Ha peiake UT. OcHoBHble xapakTrepucTuku pbiHka UT ¢ Touku
3peHusi npojBwkeHus. Pa3paborka »¢p¢exkTuBHbIX KOMMyHUKauui. OrmnpeaeneHue LeaeBon
aynutopuu. IlocranoBka mnenedd koMMmyHuKanuu. Paspabotka cooOmienusi. Bpibop kaHaioB
KOMMyHHKaIuu. OmnpeneneHue pasmepa O0roKeTa MapKeTUHIOBbIX KOMMYHUKalUi. Pemenus o



KOMILJIEKCE MAapKETHHIOBBIX KOMMYHUKauuu. CocTaBieHHE KOMILJIEKCA MAapKETHUHIOBBIX
KOMMYHUKaluu. @akTopsl, ONpPENEeIsAomue CTPYKTYpy  KOMIUIEKCAa  MApKETHMHIOBBIX
KOMMyHMKaIil.  OueHka  pe3ylbTaTOB  KOMMYHUKalMW.  YTpaBi€HHE  IPOLIECCOM
MHTEIPUPOBAHHBIX  MApKETUHIOBBIX  KOMMYHUKAUMH B HMHQOpPMAlMOHHOM  OH3HeEce.
Koopaunamus cpeacts uHpopmanuu. OcyliecTBICHHE HHTEIPUPOBAHHBIX MapKETHHTOBBIX
KOMMYHHKaIUH.

NHTepHeT-MapKeTHHI KaK OJMH M3 OCHOBHBIX MHCTPYMEHTOB IPOABHKCHUS HA
poinke UT. Tpanuunonsusie pexiamuble HocuTenu B cetd. [lonstue Rich-media dopmara
pekiambl B cet. E-mail MapkeTunr, ocHoBHbIe HamnpaBieHus. PR-meponpusrtus B cetu Internet.
BupycHpiii mapketuHr B ceTH. [loHsITHE KOHTEKCTHOM pEKJIAMBbl, €€ IIPEUMYyIIeCTBA U
HEJIOCTaTKU. PekilaMa B COL. CETAX, OCHOBHBIC IPUHIMUIIBI CO3/IaHHS MPEICTABUTENILCTBA
KOMIIaHUH B COLIMAJIBHBIX MEAHA.

MapkeTunrosble crparernu Ha pbiHke UT, nx xapakrepucruka. BriOop crpaterun
NesTenbHOCTH opranu3anuu Ha poiHke UT. 3nauenue BpiOOpa crpateruu. Buabl crpateruil u
o0ocHOBaHME BbIOOpa cTpaTeruu. M3ydeHne MapKeTHHIOBBIX CTpaTeruil Ha MpUMEpPE KPYIMHBIX
MupoBbIX T komnanuii.

JesareabHocth B chepe UT kak uHHOBanmuoHHbIH Ou3Hec. Kommepuumanuszanus
UHHOBanUH. IIOHATHA WHHOBAIIMOHHOM JEATENBHOCTH M HWHHOBALIMOHHOIO IIpoOIiecca.
OCHOBHBIE COCTaBJISIOLIME HHHOBAUMOHHOW cdepbl. OmnpeneneHuss MNOHATUH HWHHOBAIMH,
WHHOBALIMOHHOTO Tpoluecca. [loHATHE OpraHu3allMOHHON CTPYKTYpbl M OpraHU3alMOHHOU
CTPYKTYpPBI YIIPaBJICHHsS B MHHOBAlMOHHOM MeHekMeHTe Ha peiHKe MT. KomMmeprmanmzanus
WHHOBAaIMK. PBIHKM, CBSI3aHHBIE C WHHOBAallMOHHOM JeATEIbHOCTBIO. [loHATHME Hay4HO-
TeXHU4YecKor mnpoaykuuu. EE€ ocHOBHbIE 0COOEHHOCTH. Buabl TOProBBIX OTHOILIEHUN C
nHHOBaUsAMU. [IpaBoBbIe U OpraHu3aliOHHBIE 0COOEHHOCTH PHIHOYHOTO MPOIIECCa, CBSI3aHHOIO
C UHHOBAILIMOHHOW JI€ATEIBHOCTBIO.

busznec B cpepe UT kak BeHuypHblii Ou3Hec. Ilonsatue crapr-ama. [lonstue u
OTJIMYUTEIIbHBIE YEepThl BEeHUypHOro OusHeca. [loHsTHE, OCHOBHBIE OCOOEHHOCTH CTapT-ama.
CranoBnenue u pazsutue WUT xommanuu. BenuypHbie QoHIpl M (HOpMBI rocynapCTBEHHON
ITOJIEPKKH MHHOBAILIMOHHOW J€ATEIbHOCTH.

Hcnosbp30Banue HHCTPYMEHTOB MapKeTHHIra Ha poccuiickom peinke UT. Poccniickuit
peiHok UT, ero ocobennoctu. Kpynueie poccuiickue WT koMmaHum M HX CTpaTeruu.
Bo3MOXHOCTh MCTIOIB30BaHMs 3apyOEKHOTO OIBITA MPU pa3pabOTKe MapKETUHIOBOM CTpaTeruu
poccuiickumu UT-komnanusmu.

IIpenonaBare/ib: KaHAUIAT PU3NKO-MaTEMaTHUECKUX HayK, AoueHT bykaues /1.C.

b1.B.17 KomnbloTtepHas rpaguka
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUNHE

[TIK-1. Crtioco6eH oCyIecTBIATh MOUCK, aHAU3, CHCTEMAaTH3allUI0 HaydHOU MHMOpMAaIuu
B 00yacTd NOpUKIAJHOM MaTeMaTUKu U HUHQGOPMATUKU JUISL  peaju3alud  HaydHO-
HCCIIEIOBATENIbCKUX IPOEKTOB M pPEUICHUS MPHUKIAJHBIX 33Jad [0 MPOEKTUPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHS.

[IK-2. CrnocobOeH aHamuM3upoBaTh TPeOOBAaHUS M  IMPOCKTUPOBATH MPOrPAMMHOE U
nH(pOpPMaLIMOHHOE 00eCIeYeHHEe KOMITbIOTEPHBIX CETEW, BBIUMCIUTENbHBIE MOJAEIU U MOJENU
JAHHBIX JUISl peaIn3aliy 3JIEMEHTOB HOBBIX (UJIUM U3BECTHBIX) MPOrPAMMHBIX ITPOTYKTOB.
ConepxaHue TUCUUILTUHBI

Teopuss uBera. llBer um mnBeroBeie Mmojaenu. KommbiorepHass rpaduka. Ob6paboTka
nzobpaxenuii. KomnbiorepHoe 3penue. Busyanuzauus. PactpoBas u BekTOpHas rpaduka.
[Tonsitue pacrpa. IlpencraBienue 1BeTa B KOMIIBIOTEPHON rpaduke. AIJUTUBHAS MOJIENb.
3akonsl I'. I'paccMaHa: 3aKOH TPEXMEPHOCTH, 3aKOH HEMPEPHIBHOCTU U 3aKOH aJINTUBHOCTH.
CyOtpaktuBHble 1BetoBble Moaenu CMY u CMYK. Ilpob6iema pa3znoxeHus: MOHOXPOMHOIO
usera. llBeroBeie momenum CIE: XYZ, mmarpamma nBerHoctu CIE, L*u*v*, L*a*b*.
[Ipeo6pazoBanus mexay CIE XYZ u RGB. Leroseie mogenu CIE L*u*v* u CIE L*a*b*.



[IBeroBbie Monenu nonb3oBarens. Moaenn HSV, HSB. Anroputmsl npeo6pa3oBanust u3 RGB B
HSV u oOparno. LlBeToBbie Monenu, pa3ieisiomue sIpKocTh U 1BeT: Y **. [[BeToBble Monenu
YUV, YPbPr u YCbCr. LiBeroBas monens YIQ.

O6paboTtka nzoOpaxkenud, GunpTpsl. [lonydenne nudposoro mzodpaxenus. [IpuunHbl
MoTepu KadecTBa m3o0pakeHus. ['mcrorpamma. Koppekuus sipkocTr/KOHTpacTa M300pakeHusl.
JInnelrinas koppekuus. HenmneliHas koppekuwus. I'amma-xoppexums. KommeHcanus pasHOCTH
ocBemieHus. BripaBHMBaHWE ocBenieHus. llBeroBas koppekuus wu3zoOpakeHwid. [umoresa
«Cepsiit Mupy». I'unoresza «aeanbHplii oTpakarenby. PacTshkeHME KOHTPACTHOCTH KaHAJIOB.
Koppekuus ¢ onopubim 1etoM. Cratuctudeckasi 1eTokoppekius. boppba ¢ mymom. 1llym B
OuHapHbIX M300pakeHusix. [lomaBnenue u ycrpaneHue myma. Onepauuu MaTMOPQOJIOTHU:
pacmiupenue u cyxenue. CpoiicTBa Mopdororuueckux omnepauuil. JuckpeTHsle onepanuu
MOPQOJIOrul. AIrOpUTMBI MOP(OIOrHUECKOTO paclIupeHus U cy:keHus. Onepanuu OTKPhITUS U
3akpbiTus. lllym B OMHapHBIX H300pakeHUSX ¢ JnedeKTaMu OOBEKTOB. YCTpaHEHHE IllyMa B
MOJIYTOHOBBIX M LBETHBIX H300pakeHusax. [IpuuvHBI U mpuMepbl IIymMa H300paKeHHUs.
Onepauus «cBeptka». Ycpenanenue. [logaBnenue u yctpaHeHue myma. MenuaHHbIH (QUIBT.
Owmibtp [Naycca. [IpeoOpazoBanue @ypbe. AnantuBHble GuiabTpbl. «I[IpoaBUHYTBIE» QUIBTPHIL.
[Ipumepsl mymomnoaasieHusi. Beinenenue koHTypoB. Omnepainuss OKOHTYPUBAHUS OOBEKTa.
Brinenenune touek konrypa. ['paguent. [Ipubnmxenus (macku) Pobeprca, [lpeBurta u CoGens.
Crnewpddexrsl. Tucnenue. Ludposoit nHeratuB. Caersimuecs kpas. IlepeHoc/moBopor.
«Bomab». DddekT «crexnay.

[TapameTpuueckrie MOJMHOMUATIBHBIE KPUBbIE U TOBEPXHOCTU. MoIeIupoBaHe KPUBBIX.
OpHoponHble koopauHatbl. Ilapamerpuueckue kpusble. VHTepakTUBHOE KOHCTPYHMPOBAaHHE
kpuBbiX. Kpuas bespe. Muorounensl bepumreitna. CpoiictBa kpuBbix bespe. 3anmaua
uHTepnosinuu. 3anada criaxuBaHus. Cruaiinel. Crnaiiasl besbe. B-crmaiinel u NURBS.
MaremaTtuueckue BBIPDRXKEHUS A KPUBOM M MOBEPXHOCTH. ANNpoKcuManus (QyHKIUU IBYX
MEepEeMEHHbIX. ANMNpoKcuManus Npou3BoibHbIX (yHKiui ¢ nomoupio NURBS. Kpussie u
noBepxHoctu NURBS. MmuoxkectBo crhikoBouHbIX ¢yHKIuH. Pexkypcus Kokca-ne bypa.
[ToBenennie NURBS mnpu Hamuuuu KoJjulMHeapHbX BepuinH. [loctpoenue crnaiiHa 0e3
ompeJieNieHusl Y3J0BBIX MpPOU3BOJAHBIX. [locTpoeHune 3aMKHyTOro cruiaiiHa Oe3 ompezeneHus
y370BbIX Mpou3BoaHbIX. CeTku y31moB. bera-crmaiinel. YpaBHeHue Oera-crutaitHa. CBoiicTBa
Oera-cIuiaiiHa.

@pakranel. Metoa cucreM HTepaTUBHBIX (QyHKuMH. McTopus mosiBneHust Qpakrasios.
I'eomerpuueckue dpakransl. Kpusbsie Koxa. AnroputM pucoBaHusi KpUBbIX U CHEXHHOK Koxa.
[Ipocreiiue anroputMbl pucoBaHusi (ppakTanbHbIX KpuBblx. Meton L — cucrem. Kpusas
l'ocnepa. Ksanparusiii octpoB Koxa. Hakoneunuk Ceprnunckoro. Kpusas ['mibbepra.
Paspemenne BetBieHuss U (QpakTaibHble JepeBbi. CHCTEMbl HTEPUPYEMBIX (QYHKIMA.
OkcniepuMeHTaNIbHBIN Konup. ATTtpaktop. Iloctpoenue kpuBoit Koxa u «apakona» Xaprepa-
Xentyss Ha ocHoBe IFS. OGmue anroputmbl pucoBanusi k-urepamuum IFS. AnreOpaunueckue
¢bpaxtanel. MuoxectBo MannensOpora. CaydaitHble (pakransl. CrnekTpanbHas IUIOTHOCTb
(dbpakranpHON KpuBOW. DpaKTaabHbIe MOBEPXHOCTH. DpaKTaTIbHOE CKATHE H300paKEHUH.

ba3oBbie pacTpoBble aarOpPUTMbI OCHOBHBIE ANTOPUTMbl BBIYUCIUTEIBHONW T€OMETPHUHU.
Pacrepuszanus nunuii. Ilpsmoe Borumcienue. Ludposoil muddepeHunanbHblil  aHAIU3ATOP
(LA, DDA). HHkpemeHTHblE alropuTMbl. AJroput™bel bpesenxsma [uig oOTpe3ka H
OKpyXHOCTU. Moaudukanus anroputma bpeseHxsma co criiaxxuBaHUEM T'paHUIIbl. AJTOPUTMBI
3aKpalIMBaHus. AJTOPUTMbI BbIBOJA (DUryp. AJNTOPUTMBI 3aKpallliBaHUs /0 L[BETA I'PAHUIIBL:
MIPOCTEMIINM PEKYPCUBHBIN aNrOpUTM, 3aKpaliMBaHWe JHMHUAMU. llocTpouHoe 3amonHeHHE
KOHTYpa IOJIMIOHA, 33JJaHHOT0 cruckoM BepiuH. [IpaBuio nojacuera yucia nepeceyeHuit pedep
c ropusoHTanbio. IlocTpoyHoe 3armoJiHEHUE TMOJMIOHA, 3aJaHHOTO CIHCKOM BEpILHUH:
Bo3MOxHOCTH ontumuzauuu. Ctunp auHud. Ilepo. Kuctb. OtceueHue oTpe3ka — aliroputm
Koxena (Kosna)-Cazepnenna. Kiaccudukanmsi mosioKeHUST TOYKA OTHOCHTEIBHO OTpe3Ka
(cmpaBa, cieBa, cuepenu, c3aau). PaccrosHue oT Touku 10 npsimoit (tutockoctu). Ilepeceuenue
IBYX OTpe3koB (rmiockocteil). [IpoBepka NpHHAUIEKHOCTH TOYKH IOJMIOHY. Bbluucienue



wiom@aau nojuroHa. IlocTpoeHue BBITYKION 0O0OJOYKM MHOMKECTBA TOYEK (3aBOpauMBaHHE
nojapka u np. anroputmbsl). llocTpoeHue 3Be3qUaToro MOJMIoHa (SApa IOJIUTOHA:
MOJIMTOHANMM3anusi Habopa S BEpUIMH — BCE BEPLUMHBI JOJKHBI ObITH BUIHBI M3 BepuIUHbI SO,
pUHaIexKaueil sapy noyuurona). Ilepeceyenre BoITYKIIBIX OJUTOHOB (asiroputM CaszepiieHa-
Xomxmana). [loctpoenue Tpuanrynasuuu Jenoxe.

KoopaunaTtHblit MeTO] B KOMIIBIOTEpHOU Tpaduke. BekTopHble MONMMIOHAIBHBIE MOJIEIH
3D o6wexToB. OmHOpoanbie koopauHaThl. [IpeoOpazoBanme 0OBEKTOB ClieHBI. [IoBOPOTHI M
napajuienbHblii nepesoc B 3D. IlpeoOpa3oBanue Hopmaneil npu nedopMaluy HOBEPXHOCTH.
Hepapxuueckas cuctemaTuzanusi NpoeKuuid. AKCOHOMeTpuyeckue npoekuuu. OpToroHaabHOE
npoeuupoBanue B OpenGL u xanoHuueckuiét Buaumbiii o0bem (CVV). IlepcnexTuBHbIE
npoeknuu. I'eomerpruyeckass MHTEpHpeTausl OJHOTOYEYHOM NMEepCreKTUBbl. MeToAbl co3aaHus
MEPCIEKTUBHBIX BUAOB. Bpalienue B coueTaHuu ¢ 0JIHOTOYEUHOH nepcnektuBoi. dotorpadus
U [epcHeKTUBHble mpeoOpazoBanusa. (Crepeorpauueckue MNPOEKUUH U BUPTyalbHas
peansHOCTh. CTepeorpaduka: snmemeHThl TexHojorun. Cepwiii anarnud. llBerHoit anarmud.
[TonyuserHoit anarmud. BoccraHoBiieHHE TpeXMEpHBIX OOBEKTOB IO HEPCIEKTUBHBIM
MPOEKIMAM. 3aXBaT JBUKECHUSL.

JlokanbHble Mojenu  ocBelleHus. Meron  TpaccupoBku  Jryded.  Marepuainsl.
3akpammuBanue nmoBepxHocre. Cpet u marepusi. Ucrounuku cBera. L{BeT uznyuenus. ®oHoBoe
ocBenieHue. To4yeuHbll HCTOYHMK cBeTa. [IpoKeKTophl. Y AameHHbI HCTOYHMK cBeTa. Monens
®onra mns orpaxkenus. Otpaxenue (GonoBoro ceera. Juddysnoe oTpaxkeHue. 3epKaabHOE
oTpaxkeHre. Brruncinenue BekTOopoB. Hopmane k moBepxHOCTH. Yron oTpaxeHus. Bekrop
MOJIOBUHHOTO HampasieHus. [Ipenomienue cBera. 3akpaliuBaHue MHOTOYroibHUKOB. [liockoe
3aKpamiMBaHue. VHTepnoJsiMOHHOE 3aKpallMBaHME W 3aKpamuBaHue 1o Meroay [ypo.
3akpamuBanue 1Mo Metoxy PoHra. DIeMEeHThl TIO0ATBHOTO OCBEUICHUS CIEHBI. AJTOPUTMBI
JIOKAJIbHOTO OcCBemieHus. Mertoa pacrtepusanud. Merton TpaccupoBku Jydeit. [Ipobrmema
peaJibHOro BpPEeMEHM M TMOJAXOJbl K YIPOIIEHHIO pacyera OCBeIIeHHOCTH. [Ipumepsl
CHUHTE3UPOBAHHBIX M300pakeHuil. Kiaccuueckast TpaccupoBka srydeid. TpaccupoBka myueit (Ray
tracing). Ilpsimass u oOpaTHas TpaccupoBka. OrpaHuyueHUs METOJOB. [ 'eHepalus NEePBUYHOTO
ay4a. Pacuer mpsmMoro ocelieHus. PacueT BTOPMYHOIO OCBELIECHHUS. YUET OTpPa)kK€HUs CBETa.
VYuer npenmomiienns cBeta. IIpomecc TpaccupoBku. PekypcuBHasi mpouemypa TpacCUPOBKH.
Mopens Yurrena.

bazoBoe nporpammuoe obecnieuenue 3D-rpaduku. 3D-crieHa u rpadudecKkuil KOHBEHEP.
I'eomerpuueckas cramus. Cramus penaepunra. O6oOmeHHas crpykrypa 3D-akcenmeparopa
(Bumeokaptel). ['eomerpuueckuii  mporeccop — akceieparopa. CTpykTypa JaHHBIX O
nonuroHansHo  Mognenu. Illeiinepsl. Apxurekrtypa 1ielaepoB. BepuinHHble —ImIeHaepshl.
[Mukcenbuble melaepsl. CoBpeMeHHble akcenepaTopsl (Buaeokapthbl). Microsoft HLSL (High
Level Shading Language). llletinepst B OpenGL. A3k GLSL. f3s1x OpenGL. MS DirectX.

TekcrypupoBaHue. YaneHue HEBUIMMBIX JJIEMEHTOB M onTthMusanusd. Tenu. Monens
HAJIOXKEHUSI TEKCTYPbl Ha IMOBEPXHOCTh. BBICTPBIH METOJ OTOOpa)MKeHUsl TEKCTYp. AJTOPUTM
OBICTPOIO HAJIOXKEHUS] TEKCTYpbl Ha TpeyrojbHUK. Mipmapping. Iloctpoenue mip ypoBHeH
(ouenka o mamsTH). Merozst pacuera LOD. 3.3.Meroasl popMupoBaHusi 3HaYEHUS TEKCTYPHI.
VY4yer nepcrneKTUBbl NpU OTOOpakeHHUU: NpuMepbl. DPPeKTHUBHAS pealn3alus aJropurMa C
Y4eTOM NEePCIEeKTUBBL. AHAIN3 METOJIOB CTIa)KUBaHUsI Ha OCHOBE super-sampling. Apredakrtsl u
MeTo/Abl UX criaaxuBaHus. I[lpakTudeckas peanuzanus CriakuBaHus. MerToabl HU30bITOYHON
BeIOOpKU: RGSS u OGSS. OcymectBienne OGSS. VYpaneHue HEBUIAUMBIX JUHUA U
noBepxHocTel. OCHOBHBIE BBl IpoenupoBaHus. OTceueHHEe HENMIEBBIX I'paHell. YaneHue
HEBUJIUMBIX JUHUN. Anroputm PoGeprca. AnroputM Amnmens. YajleHue HEBUAUMBIX T'paHEil.
Meron z-Oydepa. Meron cOpTHpOBKM N0 TuyOmMHE. METOJ TOCTPOYHOTO CKaHWUPOBAHMS.
Ontummsanus BeruuciaeHuil. KorepentHocts. Pa3zOuenue mnpocTpancTBa. MeTon JABOMYHOTO
pazbuenuss mnpocTtpaHcTBa. OnTUMM3alMs METOJa IOCTPOYHOTO CKAaHUPOBAaHUS JJIi UIP.
Anroputm Bapnaka. Meton o6omouek. HMepapxuueckue cTpykTypel. Amnmapar Oydepa



tpadapera B OpenGL. Anmnapar Oydepa rimyounsr B OpenGL. Co3ganue TeHEW NMpu MOMOIIN
MeToJ1a TeHeBbIX 00beMOB. [locTpoeHne TeHei nmpu momMoIu TeHeBbIX KapT (shadow maps).
IIpenoxaBaresib: KaHAUIAT MIeIaroruIeckux Hayk, nomeHt Kosmos C.B.

b1.B.18 ba3bl 1aHHBIX
Inanupyemsble pe3yJibTaThl 00yUYeHHs MO THCIHUIIJIMHE

I1K-1. Cnoco0eH ocyIlecTBIsATh NOUCK, aHAJIN3, CHCTEMAaTU3alUI0 Hay4HOU HHopManuu
B o0lacTh  TPUKIATHOW  MareMaTWKu W HWHQOpPMATUKK Ui pealu3alluu
HAyYHOUCCIIEIOBATEIILCKUX MPOEKTOB M PEHICHMS MPUKIAJHBIX 33/1a4 10 TPOCKTUPOBAHUIO H
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUS.

[IK-2. CnocobeH ananu3upoBaTh TpeOOBaHUS M IPOEKTHPOBATh IPOTrPaMMHOE H
nHpOpMAIIMOHHOE 00eCTIeYeHHe KOMIBIOTEPHBIX CETEH, BBIYMCIUTEIBHBIE MOJCTH W MOJCIH
TAaHHBIX JUTSI pealTi3aliiil 3JIEMEHTOB HOBBIX (MJIM H3BECTHBIX) MPOTPAMMHBIX ITPOIYKTOB.

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAKUBATH IPOTPAMMHBIN KO/

ConepxxaHue TUCUMILTHHBI

OcHoOBHBIE pa3InyMs MEXKIY (aillIoBBIMU CHCTEMaMHU M CUCTEMaMH yIpaBjieHHs 0azaMu
naHHbIX. O0JacTH NPUIIOKEHUHN, B KOTOPBIX JOCTATOYHO UCIOJIb30BaTh (hailiibl, a TAKXKe T€, JUIs
KOTOpbIX HEOO0XOoAMMbl Oa3bl JaHHBIX. basoBble QyHkumu u Tunomas opranuzauus CYB/I.
OcCHOBHBIE XapaKTEPUCTUKHU PAaHHUX, JOPEISLUOHHBIX CUCTEM.

OcHOBHBIC TIOHSTHUSL PEISAIMOHHONW MOAENU JaHHBIX. OCHOBHBIE CBOMCTBAa OTHOIICHHUH,
paccMaTpuBarOTCs JBa 0a30BBIX MEXaHW3Ma MAHUITYJIMPOBAHUS JTAHHBIMHU: PEJSIITUOHHAS
anreOpa W pENISIMOHHOE HWCYUCIeHHe. [IpuHIMMIBI HOpMaNM3allid, Ha KOTOPBIX OCHOBAaH
KJIACCUYECKHUM TI0/IXO0/1 K MMPOEKTUPOBAHUIO PEISAIMOHHBIX 0a3 faHHBIX. COBPEMEHHBIN MOIXO0 K
MPOEKTUPOBAHUIO 0a3 MaHHBIX, OCHOBAaHHBIM HAa WCIIOJIB30BAHUHM CEMAHTUUYECKHX MOJIEIeH
aHHBIX.

BHyTpeHHs1 opraHu3alii COBPEMEHHbBIX MHOIOIIOJIb30BAaTENbCKUX pesaiuoHHBIX CYB/I.
Metopl OpraHu3alMy BHEIIHEH MaMsITH 0a3 JaHHBIX M MPUMEHSIEMble CTPYKTYpPbHI JaHHBIX.
[lonsiTHe TpaH3aKUMKM M U3BECTHBbIE CHOCOObI YIPABIEHUS ACHUHXPOHHO BBINOJHAEMBIMHU
Tpan3akuusMu. [lorpebHOCTH B JKypHaIM3allMM M3MEHEHUH 0a3 JaHHBIX U CBSI3b AJITOPUTMOB
KypHAJIM3allUM C TOJUTUKOM ympaBieHuss Oydepamu onepatuBHOM mnamatu. CrocoObl
MIPUMEHEHMS] )KYPHAJIbHOM M apXuMBHOM MH(OpMaLKU A BOCCTAHOBJIEHUS 0a3 JaHHBIX MOCIE
pa3IUYHBIX COOEB.

A3pik pensuuoHHBIX 0a3 maHHBIX SQL M MexayHapogHas eATEeIbHOCTh IO €ro
cra"aaptuzanuu. Crnoco6sl ucnoiabzoBanus SQL npu nporpaMMupoOBaHUN MPUKIATHBIX CUCTEM.
PaccmoTpenne Hanboiee BaKHBIX CBOMCTB, OSIBUBIIMXCS B IOCIEAHUX CTaHaapTax si3bika SQL.

[IpoGmeMbl, KOTOpBIE pemarTcs B KoMmuiaTopax si3bika SQL. DOtu  mpoGnemsl
KOHLIEHTPUPYIOTCS ~ BOKPYT  HEOOXOJAMMOCTH  NOJy4eHHs  A(PQPEKTUBHBIX  IpOrpamm,
BBITNIOJIHSAIOUIUX OIEpPaTOphl, KOTOPbIE M3HAYAIBHO (OPMYIUPYIOTCS Ha JEKIApAaTUBHOM S3bIKE
SQL. Hnsa peumenus npoGiem B komnwistopax SQL mpuxoauTcss NpUMEHSATh pa3zHOOOpa3HbIe
ONTUMM3HUPYIOIINE IPUEMbI, 3HaHHWE KOTOPBIX MOMOTAET MOHATh paboTy JIt000 KOHKpETHOMU
CUCTEMBI.

[Ipumenenune apxutekTypbl "kiaueHT-cepBep" B coBpeMeHHbIX CVYBJI. Ilpunuuns
B3aUMOJICHCTBUSL MEXAY KIMEHTCKUMHU U CEpPBEPHBIMU YacTSIMH CHCTEMbI, M, B YaCTHOCTH,
BAKHOCTh IPUMEHEHHs] TMPOTOKOJOB YIAJIEHHOTO BbI30Ba MpoLEAyp Uil oOecrneueHus
OpraHu3aly HEOJHOPOJHBIX opraHu3anuil "kinueHT-cepBep". TunuuHoe pasneneHue QyHKUUN
MEXAYy KIMEHTaMHd U CepBepaMu U CIEYIoLlMe M3 O3TOro TpeOoBaHUS K annapaTHBIM
BO3MOYHOCTSIM.

Crnenunduyeckre mpoOiIemMbl paclipeeieHHbIX 0a3 naHHbIX. Kareropun pacnpeneeHHbIx
CHUCTEM, BONPOCHI HWMCHOBAHHS, aJIMUHUCTPUPOBAHMS, TOJACPNKAHUS HAICHKHOCTH U
JOCTYITHOCTH JIAHHBIX, 0COOCHHOCTH YIIPABIICHUS TPAH3AKIIUAMHU U KOMITHJISIIAN 3aIIPOCOB.



Hamnpanenus u coctosiHue nccienoBaTeIbCKuX padoT B 001acTu 0a3 JaHHBIX. CHUCTEMBI
0a3 JaHHBIX CIEIYIOLIEro MOKOJIEHUS; OCHOBHbIE IMPHUHIIMIIBI OPraHU3allUd CUCTEM OOBEKTHO-
OpUEHTUPOBAaHHBIX 0a3 JaHHBIX; CUCTEMBbl 0a3 JAHHBIX, OCHOBaHHbIE Ha IMpaBUiaX, BKIIOYas
aKTUBHBIE U JIEAYKTUBHbIE 0a3bl JaHHbBIX.

ApXUTEKTYpHBIE pEILEHHs, HUCHOJb3yeMble Npu pa3paboTke npuioxkeHuit bJl.  Bumabl
apxutekTyp. JIByX- U TpexypoBHeBas _apxuTekrypa "kiuueHT-cepBep". CepBHCHO -
OpUEHTHPOBAHHASI APXUTEKTYPA.

Pa3paborka gunamuyeckux BeO-ctpanull. ['enepatop Razor. Cesaszp Razor u ASP.NET.
OcoOennoctu cunrakcuca RAZOR. Ilepemennsie. IlpeoOpa3oBanue tunos. Mcnosib3oBaHue B
koJe Razor gusnueckux u BUPTyalbHBIX IyTell K Qaiinam u nankam Bed-cepBepa. Meton Href.
Coznanne myredr Kk pecypcam caiita. Ilepemaua 3nawenmit ¢ URL-agpecom. Opranuzanuys
ycinoBuii B Razor. Ananu3 cpoiictBa IsPost. Meronst HTTP GET u POST, cBoiictBo IsPost.
Pabora ¢ 1aHHBIMU U3 MacCHUBOB.

Pabora B Razor ¢ 06a3oit mannbix. [logkmrouenue u oToOpakeHHe NaHHBIX. BcTaBka
3anucelt B 6a3y nanHbiX. OOHoBieHue. [Ipumepsl Razor-npoekTos.

ORM-texnonorun. OcoOeHHoctu ucnoibs3zoBanus. IIpenmymectBa ORM-texHOMOTHI.
[Inarpopma Entity Framework. Mogens Entity Data Model. [loaxonsl k pa3pabotke 0a3bl
nanHbIX ¢ Entity Framework. Kitacc DbContext.

Peamuzammst SQL-3ampocoB cpeactBamu  Entity Framework. Native SQL. LINQ to
Entities. JIssmOna-Beipaxkenus. Beipaxenus 3ampocoB LINQ. 3anpoc LINQ, Bo3Bparmiaromnuii Bce
3anucu Ttabnuuel. 3anpoc LINQ mns dunbrpanuu nanaeix. Metoasl oobekra DataContext st
ynpaBiieHHs 3anpocaMu. [Ipumeps! npoekToB, ucnoss3yromux EDM.

Texnonmorus MVC. IlpeumymectBa pazpabotku. Bepcum ASP.NET MVC.
[IpeumymectBa u HenoctaTku. Moaenu u koHTposuiepsl MVC. OyHKImu KoHTposuiepa. MeTo bt
neiictBuii  koutposuiepa. IlpencraBnenuss B MVC. 3anpocet HTTP. O6pabGoTka mgaHHBIX
MI0JIb30BaTENsl CpelcTBaMU KoHTposuiepa. [lpumepsl pa3paboTku KOHTpOJUIEpOB.  MeTojbl
KOHTpOJIJIEPAa U COOTBETCTBYIOIIME UM IIPEJCTABIICHUS [UIsl OCTyNa K O6a3e AaHHbIX. Peanuszarus
BbI00pKH (SELECT). Meroabl koHTposuiepa i peanu3anuu nobasieHus qaHHbix (INSERT).
Pa3paboTka koHTpoJulepa U HpEJCTaBJIE€HUS A (QUIBTPALMU JaHHBIX. YJaJE€HUE JTaHHBIX B
MVC. Usmenenne manabix B MVC: pa3paboTka KOHTpoJuiepa W mpeacTaBieHus. PaspaboTka
KOHTpOJIJIEpa M IMPEJCTaBICHUs MJIs TPYNNOBBIX 3ampocoB. Bamupamms nanasix B MVC.
Perynspusbie Borpaxenus. [Ipumepst MV C-nipoexToB.

Service-Oriented Architecture (SOA). Tunbsl SOA. Ilpuumnbsl nosiBnenus. IIpumepst
MH(OPMAILMOHHBIX CUCTEM C UCHOJb30BaHHEM BeO-cepBUCOB. OCHOBHbBIE TPEOOBAHUS K MOJIEIU
SOA. IIpobaemsr pazpabotku. Bozmoxknoctu Web API Microsoft. Haznauenne metonos Get(),
Post(), Put() u Delete() myst o6padoTku b/I.

Knuentckue npunoxxkenus st gocryna k ciyxbam Web APl AcunxponHass Mojenb
nporpammupoBanus. OObekThl goctyna kK wmerogam WEDAPI W3 KIMEHTCKMX JECKTON
npwioxkenuit C#. Ilpumepsl npunoxenuil. OObekThl goctyna K Merogam WebAPl wu3
KIIMeHTCKUX BeO-npuiiokeHnil. AJAX o6bektsl JQuery. Ilpumeps! BeO-npuiIoKeHUH.

Be06-cimyx0bl, ocHOBaHHBIE Ha TexHOoJoruu WebSocket. Otambl pa3paboTKu MPUIOKEHUI
0a3 naHHBIX 715 IpeAMETHBIX obnacreil. [Ipumep npoekra.

Xpanwnmnma naHabix. Cdepsl npumenenus. Konnenuwms xpanwmima. Beb-cepBuch
aHAJIUTUYECKOM 00paOoTku AaHHbIX. MamuHHoe oO0yuenue. Ilpumep wucnonb3oBaHus
MaTeMaTHYeCKUX METOJIOB JIJIsl aHaJIM3a JaHHBIX XpaHuiauina. XpaHwimiia Ha 6aze Hadoop.
IIpenogaBaresib: KaHIUIAT TEXHUYECKMX Hayk, joueHT B.M. Mynepman, xaHauaar
TEXHUUYECKUX HaykK, noueHt T.A. CamoiinoBa

b1.B./1B.01.01 ITakeTnl 00padoTku rpadpuyeckoii nHpopmanun
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[IK-1. Cnoco0GeH oOCylIecTBIATh IOUCK, aHaliW3, CUCTEeMaTH3alUI0 HayyHOU
uHpopmalnuy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaJu3alud HaydyHO-



HCCIIEIOBATEIbCKUX MPOEKTOB M pEIHICHUs] MNPUKIAJAHBIX 3aJady 10 IPOEKTUPOBAHUIO M
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUSI.
ConepxaHue TUCUUILTUHBI

[IporpamMmbl BeKTOpHOU U pacTpoBoil rpaduku. Kinaccudukanus nporpamm nocTpoeHus
n3o0paxenuil. CpaBHUTENbHBI aHaIU3 BEKTOPHBIX M PACTPOBBIX penakropos. Cdepsl
MIPUMEHEHUS] JTaHHBIX KJIACCOB IporpaMM o0paboTku rpadudeckoil nHGopManuu.

Coznanne u penaktupoBanue nzoopaxennii B Corel Draw. Corel Draw: BO3MOXHOCTH U
orpanuueHusi. OCHOBHbIE MHCTPYMEHTBI MOCTpoeHUs n3oOpaxeHuil B nporpamme Corel Draw.
WNuctpymenTsl u npuémsl noctpoeHust mzodpaxenuil cperncrtBamu Corel Draw (Ha mpumepe
MPOCTBIX, C TOYKH 3pPEHUS IOCTPOCHMSI H300pakeHHUS, pealbHbIX OOBEKTOB — KapaHJalll,
cmaptdon). Mucrpymentsl Corel Draw asist paboTsl ¢ pacTpoBoOil rpaguKoil.

Coznanne u pepaktupoBaHue uzoOpaxenuit B Adobe Photoshop. OcHoBHBIE
MHCTPYMEHTBl W HpuEMbI paboThl. Bo3MoXHOCTM W orpaHudeHusi nporpamMmbl. OCHOBHBIE
MHCTPYMEHTBI NOCTpoeHUs u3o0paxkeHuil B mporpamme Adobe Photoshop. MuctpymenTsl u
npuéMbl paboThl 1O MOCTPOECHUIO M 00padoTke m300paxenuit B mporpamme Adobe Photoshop.
[TpuHIMIBI, BO3MOXHOCTH, HHCTPYMEHTBI 00paboTku (orouzobpaxenuil B Adobe Photoshop.
®unbTpel Adobe Photoshop. Ilponiecc co3ganust web-ctpanuist B Adobe Photoshop. Co3nanue
anuManmu B Adobe Photoshop.

OcHoBbl paboTtel B 3D Max. OchHoBbl padotsl B 3D Max. Kpatkuii 0630p mnporpamm
TpéxmepHoi rpaduku. [IpuHuumnel, cnenuduka paboTsl B TPEXMEPHOM rpapueckoM peaaKkTope
3D Max. VYcrpoiictBo cueHbl, 00bekTbl B Hel. Ilpouecc cozmanus 3D-moxenu ¢
HCI0JIb30BAaHMEM TOJIMTOHATIBHOTO MoJenrpoBanus. Mcnonb3oBanue moaudukatopos. ITponecc
co3ganust 3D—monenu ¢ ucnonb3oBaHueM loft-monenupoBanus. IloHATHe 0 KOpPpEKTHOM
MOJIETMPOBAHUU.

[lonarua «marepuanm», «rexcrypa» B 3D Max. Hactpoliku MarepuanoB U TEKCTYP.
Penakrop marepuanos. Co3nanue anumanuu cpeacrsamu 3D Max.

IIpenonaBare/ib: KaHAUIAT Me1aroruyeckux Hayk, noueHt Kosnos C.B.

b1.B./1B.01.02 MamunHas rpaguka
IInanupyemMble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

I[IK-1. CnocobeH OCymIeCTBISATh TOWCK, aHalW3, CHUCTEMAaTHU3aIMI0 HAyYHOU
uHpopmaluy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaJu3aluy HAy4yHO-
HCCIIEIOBATEIbCKUX MPOEKTOB M pEIHICHUs] NPUKIAJAHBIX 3a/Jad 10 IPOEKTUPOBAHUIO H
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUS.

CoaepxxaHue TUCUUILTHHBI

Teopust uBera. llBer um mnBeroBeie Mmojaenu. KommbiorepHas rpaduka. OOpaboTka
nzobpaxenuii. KomnbiorepHoe 3penue. Busyanuzauus. PactpoBas u BekTOpHas rpaduka.
[Tonstue pacrpa. IlpencraBienue 1BeTa B KOMIIBIOTEPHON rpaduke. AIJUTUBHAS MOJIENb.
3akonsl I'. I'paccMaHa: 3aKOH TPEXMEPHOCTH, 3aKOH HEMPEPHIBHOCTU U 3aKOH aJAUTUBHOCTH.
CyOtpaktuBHble 1BetoBble Moaenu CMY u CMYK. Ilpob6iema pa3znoxeHus: MOHOXPOMHOIO
usera. llBeroBeie momenum CIE: XYZ, mmarpamma nBetrHoctu CIE, L*u*v*, L*a*b*.
[Ipeobpazoanus mexay CIE XYZ u RGB. Lserosie mogenu CIE L*u*v* u CIE L*a*b*.
[IBeroBbie Monenu nonb3oBarens. Moaenn HSV, HSB. Anroputmsl npeo6pa3osanust u3 RGB B
HSV u oOparno. LlBeToBbie Monenu, pa3ieisiomye IpKocTh U 1BeT: Y **. [[BeToBble Monenu
YUV, YPbPr u YCbCr. LiBeroBas monens YIQ.

O6paboTtka nzobpaxkenud, Gunptpel. [lonyuenue nudposoro mzodpaxenus. [IpuunHel
moTepu KadecTBa m3o0pakenus. ['mcrorpamma. Koppekuus sipkocTr/KOHTpacTa M300pakeHusl.
JInnelinas koppekuus. HenmneliHas koppekuwus. I'amma-xoppexums. KommeHcanus pasHOCTH
ocBemieHus. BripaBHMBaHuE ocBenieHus. llBeroBas koppekums u3z00pakeHwid. [ umortesa
«Cepslit Mupy». I'unoreza «aeanbHplii oTpakarenby». PacTsikeHHME KOHTPACTHOCTH KaHAJOB.
Koppekuus ¢ onopubim 1setoM. Cratuctudeckasi seTokoppekius. boppba ¢ mymom. 1llym B
OuHapHbpIX H300pakeHusax. [lomaBnenue u yctpanenue mryma. Omnepanuu MaTMOPQOJIOTHU:



pacmiupenue u cyxenue. CpoiicTBa Mopdosoruueckux omnepanuil. JuckperHsle omnepanuu
MOPQOJIOrul. AIrOpUTMBI MOP(OIOrHUECKOT0 paclIupeHus U cy:keHus. Onepanuu OTKPhITUS U
3akpbiTus. lllym B OMHapHBIX H300pakeHUSX ¢ JnedeKTaMu OOBEKTOB. YCTpaHEHHE IlIyMa B
MOJIYTOHOBBIX M LBETHBIX MH300pakeHusx. [IpuuMHBI W mpuMepsbl IIymMa H300paKeHHUs.
Onepauus «cBeptka». Ycpenanenue. [logaBnenue u ycTpaHeHue myma. MenuaHHbI (QUIBT.
Owmibtp [Naycca. [IpeoOpazoBanue @ypoe. AnantuBHblie GuiabTpbl. «I[IpoaBUHYTBIE» QUIBTPHIL.
[Ipumepsl mymomnoaasieHusi. Beinenenue KoHTypoB. Omepanusi OKOHTYpUBAaHUS OOBEKTA.
Brinenenune touek konrypa. ['paguent. [Ipubnmxenus (macku) Pobeprca, [lpeBurra u CoGens.
Crnewpddexrsl. Tucnenue. Ludposoit nHeratuB. Caersimumecs kpas. [lepeHoc/moBopor.
«Bomab». DddekT «crexnay.

[TapameTpuueckrie MOJTMHOMUATIbHBIE KPUBbBIE U IOBEPXHOCTU. MoienpoBaHie KPUBbIX.
OpHoponHble koopauHatbl. Ilapamerpuueckue kpusble. VHTepakTUBHOE KOHCTPYHMPOBAaHHE
kpuBbiX. Kpuas bespe. Muorounensl bepumreitna. CpoiictBa kpuBbix bespe. 3amaua
uHTepnosinuy. 3anava criuaxuBaHus. Cruaiinel. Crnaiiasl bespe. B-crmmaiiner u NURBS.
MaremaTtuueckue BBIPRXKEHUS JJIi KPUBOW U MOBEPXHOCTH. ANMNpokcuManus (QyHKUIUU JBYX
MEepeMEHHbIX. ANMNpoKcuManus Npou3BoibHbIX (yHKiui ¢ nomoupio NURBS. Kpussie u
noBepxHoctu NURBS. MmuoxkectBo crhikoBouHbIX (yHKIUH. Pexkypcus Kokca-ne bypa.
[ToBenenne NURBS mnpu Hanuuuu KosuiMHeapHbIX BepimiuH. Iloctpoenue crutaiiHa 06e3
OmpeJieNieHusl y3J0BBIX MpPOU3BOJAHBIX. [locTpoeHune 3aMKHYyTOro cruiaiiHa Oe3 ompezesneHus
y370BbIX Mpou3BoaHbIX. CeTku y31moB. bera-crmaiinel. YpaBHeHue Oeta-crutaitHa. CBoiicTBa
Oera-cIuiaiiHa.

@pakranel. Meron cucrteM urepaTuBHBIX (QyHKUMN. Vctopust mosiBaeHusl (ppakranos.
I'eomerpuueckue dpakransl. Kpusbsie Koxa. AnroputM pucoBaHusi KpUBbIX U CHEXHHOK Koxa.
[Ipocreiiue anroputMbl pucoBaHus (pakTanbHbIX KpuBblx. Meton L — cucrem. Kpupas
l'ocnepa. Ksanparusiii octpoB Koxa. Hakoneunuk Ceprnunckoro. Kpusas I'mibOepra.
Paspemenne BerBieHuss U (QpakTaibHble JepeBba. CHCTEMbl HTEPUPYEMBIX (QYHKIIMM.
OkcnepuMeHTaNIbHBIN Konup. ATTtpaktop. Iloctpoenue kpuBoit Koxa u «apakona» Xaprepa-
Xenty’s Ha ocHoBe IFS. OGmue anroputmbl pucoBanusi k-urepamuum IFS. AnreOpanueckue
¢paxtanel. MuHoxectBo MannensOpora. Cnyuaiinple (pakrtanbl. CrnekTpaibHas IUIOTHOCTb
¢bpaxTanbHOM KpuBOi. @pakTanbHble MoBepXHOCTU. DpakTanbHOE cxKATUE N300paKEHHI.
IIpenonaBare/ib: KaHAUIAT Me1aroruyeckux Hayk, noueHt Kosnos C.B.

b1.B./IB.02.01 Beryucaure/bHbIi IKCIIEPUMEHT
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[IK-1. CnocobeH OCyIIeCTBISATh TOWCK, aHalW3, CHUCTEMAaTHU3aIMI0 HAy4YHOU
uHpopmalnuy B 00JIaCTU NMPUKIAJAHON MAaTeMaTUKU U MHOOPMATUKH Ui peaJu3aluy HAay4yHO-
HCCIIEIOBATEIbCKUX MPOEKTOB M pEHICHUs] NPUKIAJAHBIX 3a/Jady [0 IPOEKTUPOBAHUIO H
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUS.

[IK-2 CnocobOeH aHanu3upoBaTh TpPeOOBaHHWA M MPOEKTHUPOBATH IPOrPAMMHOE U
nH(pOpPMaLlMOHHOE 00eCIeYeHHE KOMITbIOTEPHBIX CETEW, BBIUMUCIUTENbHbIE MOJAEIH U MOJENU
JAHHBIX JUISl pealn3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) MPOTrPAMMHBIX ITPOTYKTOB
ConepxxaHue TUCUUILTHHBI

Maremarudeckoe MOJIETMPOBAHUE U PEIICHUE MPUKIATHBIX 3a7jad ¢ npuMeHeHneM OBM.
Maremaruueckoe MOJEIMPOBAHME U TPOLIECC CO3JaHUs MaTeMaThuecko Mmojenu. OCHOBHbIE
JTalnbl peleHus: IPUKIIaJHON 3a1auu ¢ mpuMeHeHneM OBM. BprunciauTenbHbli SKCIIEpUMEHT.

BBenenue B aneMeHTapHYI0 Teopuio mnorpemHocted. VcrouHuku U Kinaccudukanuu
MOTPEIIHOCTEN pe3ysibTaTa YMCIEHHOTo peuieHus 3aaayu. [Ipubnrkennslie uncia. AOCOTIOTHBIE
U OTHOCHUTENbHBIE morpemHoctd. [lorpemHocts  apupMeTHUYECKHX — Omepauuii  Haj
npuOIKkeHHbIMU ynciaamu. [lorpemnocts gyHkunu. OcoOEHHOCTH MAITMHHOW apU(PMETHUKH.

[Ipsimble MeTO/BI pelIeHns CUCTEM JIMHEHHBIX ainredpandeckux ypaBHeHui. [locranoBka
3amaun. [loBTOpeHHe OCHOBHBIX HpHeMOB. Metoa Xojenkoro (MeToa KBaJApaTHBIX KOpHEH).
Meton nporonku. QR- pasnoxxenue maTpuiibl. MeTo1bl BpallleHU U OTPaKEHU.



WtepaninoHHbIE METO/bl pEIICHUS CUCTEM JIMHEHHBIX aureOpandyeckux ypaBHEHHI.
Merton npoctoit urepanun. Meron 3eriaens. MeToa penakcamu.

Metoasl OTBICKAHMS PEIICHUN CHCTEM HEJIMHEHHBIX ypaBHeHMM. [locraHoBKa 3amadn.
OcHoBHble 3Tamnbl pemnieHus. Meton npocroit urepanuu. Meton Heiorona. Monudukanus
Merona Herorona.

IIpenonaBaresb: KaHAUIAT GU3NKO-MaTEMaTHUECKUX HayK, Bunokyposa A.C.

b1. B./1B.02.02 UmuTanuoHHOE MOJAeIMPOBaAHUE
IlnanupyeMble pe3yJibTaThl 00yUYeHHs MO0 THCIUTIIHHE

I[IK-1. CmocobeH OCyIIeCTBISATh TOWCK, aHalW3, CHUCTEMAaTHU3AIMI0 HAy4YHOU
nH(popMauKA B 00JIACTH NMPUKIAJTHON MaTeMaTHKd M WHGOOPMATHUKH I peaau3alliid HaydHO-
HCCIICIOBATEIIbCKMX TPOCKTOB W PEIICHHS] TPUKIAAHBIX 3aJad 10 MPOSKTHPOBAHHIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUS.

[IK-2 CnocoGeH aHanmu3upoBaTh TPEOOBaHUS W  MPOEKTUPOBATH IMPOTPAMMHOE U
HH()OPMAIIMOHHOE O0CCIICUeHUE KOMITBIOTEPHBIX CETCH, BBIYHCIUTEIBHBIC MOJESIH M MOJICITH
JAHHBIX JUTSI pEaTH3aIH 3JICMEHTOB HOBBIX (HMJIM H3BECTHBIX) MPOTPAMMHBIX ITPOTYKTOB
ConepxaHue TUCUUILTHHBI

Mojeny ¥ UMUTAIMOHHOE MOJCIHUPOBaHHE. MaTreMaTH4YeCcKue MPEANOChUTIKA CO3aHMs
WMUTAIMOHHON MOJICNIH: TPOIECChI MacCOBOTO OOCIY)KHBAHHUS B SKOHOMHYCCKHX CHCTEMaX.
Meton Monte-Kapno. Ilotoku, 3agepxku, obcimyxuBanue. @opmyna [lonnaueka-XuH4nHa.
I'paHuIBIl BO3MOYKHOCTEH KJIACCHYECKMX MAaTEMaTHYCCKHMX METOJIOB B JKOHOMHKE. CHCTEMBI
MaccoBoro obciyxuBanust (CMO).

OcnoBbl moxenupoBanuss B cucreme GPSSWorld. bazoBbie mnonsitusi. OcHOBHBIE
cocraBisroniie  cucremMsl GPSSWorld. MogenupoBaHue  THUIOBBIX  KOHCTPYKIIHM:
OJIHOKAaHAIbHAsIT W MHOTOKaHAJIbHAS CTPYKTypa, IUCIUIUIMHBI W 3aKOHBI OOCTY)KHWBaHUS,
MoCJIeIOBaTebHBIC, TTapalIeIbHbIC, CMEIIAHHBIC U 3aMKHYThIC cTPYKTYpbl CMO.

NMuTanmoHHOE MOJCITUPOBAHUE CHCTEM C YU€TOM SKOHOMHYECKHX MporieccoB. OCHOBBI
MOJCITUPOBAHUS MPOILECCOB. VIMUTaMOHHBIC pEIICHUS 3ajJad MUHUMH3AIUW  3aTpart.
OcoOeHHOCTH  MOJICIIMPOBAHUS  HEMPOW3BOJCTBEHHBIX M MPOHU3BOJICTBEHHBIX  CHCTEM.
TexHonorus npoBeAeHUs JUCIEPCUOHHOTO aHau3a B cucreMe GPSSWorld.

IIpenogaBarenpb: KaHAWAAT MeAarorudeckux Hayk, noueHT KoszmoB C.B., accucreHT
Kogsanes B.A.

b1.B./IB.03.01 OcHOBBbI TEOpHHU UTP
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[IK-1. CriocoOeH oCymiecTBIATh MOUCK, aHAJIU3, CUCTEMATU3alMI0 HaydHOH HUH(pOpMaliu
B 00jacTd NOpUKIATHOW MaTreMaTUKu U HUHGOPMATUKU JUISL  peaju3alud  HaydHo-
HCCIIEIOBATEIbCKUX IPOEKTOB M pPEUIeHUS MPUKIAJHBIX 337ad IO MPOEKTUPOBAHUIO U
pa3paboTke MPOrpaMMHOr0 o0ecrieueHus
CoaepxxaHue TUCUUILTUHBI

OcHoBHble mOHATUS Teopuu wurp. Kiaccupukauus wurp. PaBuoBecuss Homia.
JlomuHupyroume U JTOMUHUpyeMble cTpateruu. MrtepatuBHOoe nomuHupoBaHue. CMellaHHbIE
ctparerun. CyIiecTBOBaHHE CMEIIAHHOTO paBHOBecus Hoima.

Martpuunsie urpsl. OcHoBHbIE OHATHS. Urpbl ¢ HyneBoit cymmoit. Llena urpsl. [lpunnun
MUHHMaKca.

Cummerpuunble urpbl. CUMMeTpuuHble uWrpbl U paBHOBecus. CyliecTBOBaHHE
PaBHOBECHIA.

Juuamuueckue urpsl. [nnamuyeckas teopus urp. Airoput™ Liepmerno.

Urper ¢ HenosHoit uHpopmanueid. CyObeKTUBHbIE Bepbl B HH(GOPMALMOHHBIX
MHOkecTBax. CUITbHBIE U clla0ble CEKBEHIIMAIbHBIE PaBHOBECHH, paBHOBecue baiteca-Harma.

KooneparuBubie wurpsl. OCHOBHBIE TOHATUS TEOPUM KOONEPATHUBHBIX Wrp. SAapo
koonepaTtuBHOM urpsl. Bexrop Lllennu. CynepMoayisipHble UTPBL.



CrabuiibHble MapbskU. 3ajada O CTAOWJIbHBIX MapbsbKax: TEOpUs U IMPUIIOKEHUS
Anroputm ['eiina-Ilemnm.

[Ipumenenne Teopuu urp B 3KoHOMMKe. Mognens Banbpaca. PaBHOBecue Baibpaca.
Mopnenn Kypuo u beprpana. Monens Xotemnunra. Teopema Oppoy. Ilpunuun menmanHoro
n3ouparersi.

IIpenonaBaresb: 10KTOp (hH3HKO-MaTeMaTHUECKUX Hayk, mpodeccop K.M. Pacynos, crapumii
npenoaasarens T.P. Haropnas

b1.B./1B.03.02 MaremaTu4ecKre MeTOABI IPUHATHSA YIPABJICHYECKUX PeLIeHUl
IInanupyemsble pe3yJibTaThl 00yYeHHs N0 JUCHUIIIHHE

[IK-1. CriocoOeH oCylIecTBIATh MOUCK, AaHATTU3, CUCTEMATH3aLMI0 HAy4HO! nH(opManuu
B 00sacTd NOpUKIATHOW MaTeMaTUKU U UHGOPMATUKU JUISL  peaju3alud  HaydHO-
HCCIEAOBATENIbCKAX IPOEKTOB W PEIICHMs MNPUKIAIHBIX 33Jad 10 MPOEKTHPOBAHUIO H
pa3paboTke MPOrpaMMHOT0 o0ecrieueHus
ConepxxaHue TUCUMILTHHBI

TeopeTuko-urpoBble  MoJeNU  KOHQUIMKTHBIX cuTyauuid. Krnaccudukamus — urp.
[Inarexxnas ¢ynkuusa. Crparterun. CrpaTermyeckoe MHOXKecCTBO. [loHsTHE pelieHus Wrpsbl.
AnTaronuctuyeckne wurpbl. I[loHsTHe maTeXHOM MaTpuubl. YHCTBIE CTpPaTeTMH HIPOKOB.
Huxusis u Bepxusisa ueHa urpsl. CeioBast Touka urpsl. [Ipunuun nomuaupoBanus. CMeriaHHble
cTpareruu. Pemienue urp B cMemanHbIX cTparerusix. Paprosecus Hama. Heantaronncrnueckue
O6eckoanuimonnbie urpbl. [lonstue Oumarpuunbix urp. PaBHoBecuss mo Homy. Cratuueckue
UTPBI C TIOJIHOM UH(MOpMaIueH.

DneMeHTbl TEOPUU KOJUIEKTUBHBIX pemieHud. [loHsTne koanuuuoHHbIX Urp. OCHOBHBIE
nousTus. Sapo urpsl. Bekrop lllennmu. Cynepmonynsipasie urpbl. [IpuHIun ontumManbHOCTH.
3amaya rosjocoBaHus. CTpaTernyeckoe IOBEJEHUE YYAaCTHUKOB B 3a/aye€ TOJOCOBAHUS.
Koanunuu u BnusHue rpynn. ['onocoBanue ¢ kBotoil. Wnnexc BiausHus bannada. Munexc
Brusaus [enmu-Ilyouka. Munexc [xoncona. Munmekc Jlurena-Ilakema. Mumekc Xouepa-
ITakena.

IIpenonaBaresb: 1oKTOp (hH3HKO-MaTeMaTHUYECKUX Hayk, mpodeccop K.M. Pacynos, crapimii
npenoaasarens T.P. Haropnas

b1.B./IB.04.01 MeTomos0ruu pa3padoTku NporpaMMHOro odecrnevdeHust
IInanupyemMble pe3yJbTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[IK-1. CriocoOeH oCyIIecTBIATh MOUCK, aHAJIU3, CUCTEMATU3al1I0 HaydHON HH(pOpMalu
B 00yacTd NOpUKIATHOW MaTeMaTUKU U UHGOPMATUKU JUISL  peaju3alud  HaydHO-
HCCIIEIOBATEIbCKUX IPOEKTOB M pPEUICHUS MPHUKIAJHBIX 33Jad MO0 MPOEKTUPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUSI.

[IK-2. CrnocobGeH aHanu3upoBaThb TpPeOOBAHUS M  MPOEKTUPOBATh IPOrpaMMHOE HU
nH(pOpPMaLlMOHHOE 00eCIeYeHHEe KOMITbIOTEPHBIX CETEW, BBIUHUCIUTENbHBIE MOJAEIU U MOJENU
TAaHHBIX JUTSI pealTi3aliiyl 3JIEMEHTOB HOBBIX (MJIM M3BECTHBIX) MMPOTPAMMHBIX ITPOIYKTOB.

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAKUBATh IPOTPAMMHBIN KO/

ConepxxaHue TUCUUILTHHBI

BBenenne B TEXHOJOTHH pPa3pabdOTKH MPOTPaMMHBIX cpeacTB. OCHOBHBIC TOHSATHS H
omnpenenenus. JKU3HEHHBIN IUKI IPOTPAMMHBIX CPEJICTB.

Crpareruu pa3pabOTKH MPOrPAMMHBIX CPEJICTB M CHCTEM M PEAIU3YIOLINE MX MOJIENH
KU3HEHHOro IMKjia. ba3oBble cTparerun pa3paboOTKU MPOTPaMMHBIX CpPEACTB U CUCTEM.
Kackannas ctpaterusi pa3pabOTKu MPOTPaMMHBIX CPEICTB U cucTeM. VIHKpeMeHTHast CTpaTerus
pa3pabOTKM MPOTPAMMHBIX CPEACTB W CHUCTEM. OBOJIIOIMOHHAS CTPAaTErus pa3pabOTKH
MPOrpaMMHBIX CpelcTB U cucteM. OOmue cBeneHusl O KackagHblx Mmojensx. Knaccuueckas
KackagHas mojenb. KackagHas MoJienb ¢ 0OpaTHBIMHU CBSI3SIMU. V-00pa3Has mMojnenb. Moaenu
ObicTpoil paspaboTku mpwioxeHuid. bazoBas RAD-monens. RAD-monens, ocHoBaHHas Ha
MOJENUPOBAHUU peaMeTHON obmactu. RAD-Monens napaiienbHoil pa3paboTKy IpUII0KEHUH.



JlocTonHCTBa, HEMOCTATKH M 001acTH HMCHoyb3oBaHus RAD-moneneii. O0mmue cBeneHus 00
MHKPEMEHTHBIX MojeisX. HKpeMeHTHas MoJelb C YTOYHEHHEM TpeOOBaHMN Ha HadallbHBIX
sTanmax pa3paboTku. WHKpeMeHTHass MoOJeab SKCTPEMaJbHOro IporpamMmmupoBanus. OOmiue
cBeZleHUsI 00 SBOJIONUMOHHBIX MoJensxX. CTpPyKTypHas O3BOJIIOLMOHHAS MOJENIb OBICTPOTro
nporotunupoBanus. CnupanbHas Mojelb boama. YipouieHHble BapHaHThI CIIUPATIbHON MOJIEIH.

Beibop Mojenu JKM3HEHHOTO IMKiIa JUIs KOHKpeTHOro mpoekra. Kiaccudukanus
IIPOEKTOB IO pa3paboTKe NpOrpaMMHBIX CpeAcTB U cucteM. llpouenypa BbiOopa Mojenu
KU3HEHHOTO IMKJIa MPOTrpaMMHBIX CPEJCTB M CHUCTEM. AJaNTalus MOJENIU KU3HEHHOro IMKJa
pa3paboTKU MPOrPaMMHBIX CPEJICTB U CUCTEM K YCIOBUSM KOHKPETHOT'O ITPOEKTA.

Knaccuueckue wmeronosiorun pa3pabOTKM HPOrpaMMHBIX — cpeacTB.  CTpyKTypHOE
nporpaMmupoBaHue. OCHOBHbBIE TOJIOKEHUS CTPYKTYpHOTO IporpamMMupoBaHus. Peanusarus
OCHOB CTPYKTYpHOTO IIpOrpaMMHUpPOBaHHs B $f3bIKax HporpammupoBanus. ['paduueckoe
MIPEJICTABICHUE CTPYKTYPUPOBAHHBIX CXE€M aJIrOpPUTMOB. MOJynbHOE MPOEKTUPOBAHUE
MIPOrpaMMHBIX CpeACcTB. MeTopl HUCXOAsIIEro npoekTupoBaHus. [lomaroBoe yrouyHeHHe.
[IpoexkTrpoBaHre NPOrpaMMHBIX CpPEICTB C TMOMOILIBIO IICEBJOKOAA U  YIPABISIOLIUX
KOHCTPYKUUH CTPYKTypHOTO IporpamMmmupoBaHus. lMcnonp3oBaHue KOMMEHTapueB JUis
onucaHus oOpaOOTKU JNaHHBIX. AHaIM3 cooOueHnil. MeTo1bl BOCXOASIEr0 MPOEKTUPOBAHMUSL.
Metonel pacmupenust anapa. Merog JSP  Jlxexkcona. OcCHOBHbIE KOHCTPYKIMHM JaHHBIX.
[TocTpoenue cTpykTyp naHHbIX. [IpoekTHpoBaHUE CTPYKTYp NporpaMM. DTambl IPOEKTUPOBAHUS
MIPOrpaMMHOTO cpefcTBa. OleHKa CTPYKTYPHOTrO pa30ueHus mporpaMmbl Ha MOTyu. CBS3HOCTD
mMoayis. CueruieHne Moaylen.

CrpykrypHoe nporpammupoBanue B cpene C#. Paznen omucanuil. Pasnen onepatopos.
bubnmuoreka Math. Jlormueckue BwipaxkeHus. BerBienue, Oe3ycioBHBIM mepexoa. [Iukier ¢
ycnoBusaMH. L{ukiel ¢ mapamerpoM. MaccuBbl AaHHBIX. CTPOKH.

MonynbHoe nporpamMmmupoBanue B cpene C#. Meroapl B si3pike C#. CriocoObl 00paboTku
naHHbIX. OKOHHBI BBOJA U BbIBOA. Mcmonb3oBaHHE CIOXKHBIX THHOB JaHHBIX. Co3gaHue u
ucnoJib3oBanue 6ubanorek. Texcrossie daiiinbl. TunusupoBanusie paitisl. Kyya.

OOBbeKTHO-OpUEHTHPOBAaHHOE IporpammupoBanue B cpeae C#. O6bekrtol. [Ipocreiinine
kjnaccel. I'paduka Ha skpaHe u rTpaduka Ha OutoBoi wMmatpune. ['paduka Ha dopme.
Hcnonb3oBanue 1BeTa, pexuMoB pucoBaHus. Illabmon 3amuBku. J[IBmkeHHe Ha JKpaHe.
Kommnonents! BboiBoAa. IlporpammupoBanre o0bekToB. J[MHaMuU4yeckoe CO3AaHHE KOMIIOHEHT.
HacnenoBanue oObeKTOB.

BusyanpHoe — mporpammupoBanue B cpege  C#. Meroapl  BH3YyalbHOTO
nporpaMmmupoBanus. Pa3pabotka rpaduueckoro wunrepdeiica. Paspaborka menro. Crek.
Ouepenp. OnHoHampaBieHHBIH crnUcOK. CTPYKTypbl JAHHBIX B JAMHAMUYECKOM MaMSTH.
JiByHamnpaBiensbiii cucok. ['padel. [depesbs. [lytu u nukibl.

IIpenonaBare/ib: KaHAUIAT Me1aroruyeckux Hayk, noueHt Kosnos C.B.

b1.B./1B.04.02 I[TpoexkTupoBanue nHGOPMAIUOHHBIX CHCTEM
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[TIK-1. Crtoco6eH oCyIIecTBIATh MOUCK, aHATU3, CHCTEMAaTHU3aINI0 HAY9HOU nH(OpMaIun
B 00yacTd NOpUKIATHOW MaTeMaTUKu U HUHQPOPMATUKU JUISL  peaju3alud  HaydHO-
HCCIIEIOBATEIbCKUX IPOEKTOB M pPEUIeHUS MPUKIAJHBIX 337ad IO MPOEKTHUPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUS.

[IK-2. CrnocobOeHn ananmu3upoBaTh TpeOOBaHMS W MPOCKTUPOBATH MPOTpaMMHOE U
nH(pOpPMaLlMOHHOE 00eCIeYeHHE KOMITbIOTEPHBIX CETEW, BBIUMUCIUTENbHbIE MOJAEIH U MOJENU
JAHHBIX JUISl pean3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) MPOTrPAMMHBIX ITPOTYKTOB.
ConepxxaHue TUCUUILTUHBI

Mopnenu KU3HEHHOIO IMKJIA MPOTpaMMHOro olecrneueHus: UHPOPMAIMOHHBIX CHUCTEM.
[lonstne u xnaccuduxanus uHpopmaunoHubix cucreM (MC). ABromarusaius mnpouecca
npoexktupoBanusi ¢ npumeHeHueM CASE-texnonoruit. IloHsTHE JKM3HEHHOTO IIMKIIA
nporpaMmmHoro obecneuenuss MC. Mogenn >XKM3HEHHOrO IMKJIA, WX IpEeUMyIIecTBa H



HEeJ0CTaTKH, 00JacTh MCIOJIb30BaHUSA. MeTomoNoru M TexHoJoruu npoektupoBanus WC.
Metononoruss RAD. Pernamentanusi mnponeccoB MNPOEKTUPOBAHHUS B OTEYECTBEHHBIX U
MEXAYHApOJAHBIX CTaHAApTaX.

CTpykTypHas METOJOJIOTUSI MPOEKTUPOBaHUS HHPOPMAMOHHBIX cucteM. CyIIHOCTb
CUCTEeMHOro mnojaxojaa Kk mnpoektupoBanuto HMC. Jlekomnosuuus cuctemsl. CTpyKTypHOE
npoexktupoBanue. CpeacTBa CTPYKTYpHOTO aHajM3a: AMArpaMMbl IOTOKOB JITAHHBIX, MOJEIU U
COOTBETCTBYIOIIME (DYHKIIMOHAJIbHBIE TUArPaMMBbl, AUArPaAMMBbl «CYILIHOCTh-CBSI3bY.

MopnenupoBanue  MHQOPMAIIMOHHOTO  OOECIEYEHHUs]  MPOEKTUPYEMOW  CHUCTEMBI.
MopnenupoBanue gaHHbIX. [IpoektupoBanue daxrorpadpuueckux 0a3 npaHHeix  (BJ):
KOHLENTyalbHOE,  JIorMueckoe M (usuueckoe  mnpoekTupoBaHue.  KoHuenrtyanabHOe
IIPOEKTUPOBAHUE: 3a7auu U coaepxkanue. Jlornueckoe npoekTupoBaHue. PensinnonHas MoJenb
JNaHHbIX. MoIeTMpOoBaHue JaHHbIX C IOMOIIBIO IUarpaMM «CYIHOCTh-CBS3b». HoTanus Yena.

OOBbEKTHO-OpUEHTUPOBAHHAS METOIOJIOTUS IPOEKTUPOBAHUSI HHPOPMAIIMOHHBIX CUCTEM.
CyIHOCT, METOJI0JIOTUM OOBEKTHO-OPHUEHTUPOBAHHOIO aHalIM3a U IPOEKTUPOBAHMS. SI3bIK
obbekTHOrO MOaenmupoBanus UML: Ha3HaueHHE, OCHOBHBIE OTamlbl PAa3BUTHA, CIIOCOOBI
HCIMOJIb30BAHMS, CTPYKTYpa OINpPENEICHUs, TEPMUHOJOTHS U HoTauusd. Buael muarpamm UML.
[TocnenoBarenbHOCTh MOCTPOEHUS] JAMarpaMM. MoJenupoBaHUE CTAaTUYECKON CTPYKTYpbI
CUCTEMBI C IOMOIIIbIO JUarpaMmbl KiaccoB. MoaenupoBaHue MOBEAEHHs cucTeMbl. /J{uarpammel
nesTenbHOCTH. MoJlenupoBaHue MapajijiesIbHOro MnoBeaeHus. Moenb npeneeHToB (BapuaHToB
HCI0JIb30BaHuUs, Use-cases). JuarpaMmsl npeneaeHToB. JeicTByronue una (3KTopsl, actors) U
MPELeICHTHI.

CASE-cpencrBa aBTOMaTH3UPOBAHHOTO IPOEKTUPOBAHUSA HH(DOPMALIMOHHBIX CHCTEM.
Opomouuss CASE-rexHonoruii, ux kiaccugukauusa. Xapakrepuctuka coBpemeHHbIXx CASE-
cpenctB. O630p CASE-cpenctB mis moctpoenus nauarpamm UML. Omnenka u Beibop CASE-
CPEICTB.

MeTopl  COBMECTHOTO JOCTyna K 0Oa3aM JaHHBIX M IporpaMmaM B  CIIOXHBIX
nH(OPMALIMOHHBIX  cucTemMax. MexcucreMHble HHTepdeiichl W JIpaiiBepbl:  KpaTkas
XapaKTepUCTHUKA, MPUMEpPbl. XapaKTePUCTHKA CTAHJAPTHBIX METO/J0B COBMECTHOIO JOCTYIa K
6a3am ¥ nmporpamMmam B CJIOKHBIX HHPOPMAITMOHHBIX CUCTEMAX.

CpencrtBa noaJiep>Kku HHGOOPMALIMOHHON CUCTEMbI Ha BCEX CTaJAUAX JKU3HEHHOIO IMKJa
1 METOJIbl OLIEHKH 3aTpaT npoekTa. BcmoMorarenbHble cpeicTBa MOAIEPHKKU KUZHEHHOTO 1K
porpaMMHOTO  obecriedeHusl.  YmpaBieHue TpeOoBanusiMu Kk  cucreMe. Cpezactsa
nokyMeHTupoBaHus. CpelcTBa TeCTUpPOBaHUA. YHpaBiieHHe MpoeKToM. OlieHKa TPyI0eMKOCTH
MIPOEKTA.

IIpenonaBare/ib: KaHAUIAT Me1aroruyeckux Hayk, noueHt Kosnos C.B.

b1.B./IB.05.01 IIpoexkTupoBaHue paguo3JIeKTPOHHBIX H BbIYMCIUTEIbHBIX CHCTEM
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[IK-1. CriocoOeH oCyliecTBIATh MOUCK, aHAJIU3, CUCTEMATH3alI0 HAydHOH HUH(pOpMaIu
B 00yacTd NOpUKIATHOW MareMaTUKU W HUHGOPMATUKUA JUIsl  pealu3alud  HaydHO-
UCCIIEIOBATENIbCKUX IPOEKTOB M pPEUICHUS MPHUKIAJHBIX 33Jady [0 MPOEKTHPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHS.

[IK-2. CrnocoGeH aHanu3upoBaThb TpPeOOBAHHUS M  MPOEKTUPOBATh IPOrpaMMHOE HU
nH(pOpMaLlMOHHOE 00eCreYeHHe KOMIIBIOTEPHBIX CETEH, BBIUMCIMTEIbHBbIE MOJEIN U MOJAEIU
JAHHBIX JUISl peaIn3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) MPOrPAMMHBIX ITPOTYKTOB.
ConepxxaHue TUCUMILTHHBI

OO0mme cBegeHHS] O NPOEKTHPOBAHMM PAIHOIJIEKTPOHHBIX M BbIYUCIMTEJIbHBIX
cucreM. 3HAKOMCTBO ¢ HauOoJiee MNONMYJSIPHBIMH NPOrpaMMaMH TPOEKTHPOBAHUSL.
[loHsiTHE WHXKEHEPHOTO NPOEKTUPOBAHHUA. 3alayd IMPOEKTUPOBAHUS PATUOIIEKTPOHHBIX U
BBIYMCIUTENIBHBIX CUCTEM. OTambl MPOEKTUPOBAHUS PAAUOAIEKTPOHHBIX U BBIYMCIUTEIbHBIX
cucteM. Hanbosnee nomysnsipable IpOrpaMMbl IPOEKTUPOBAHMUSL.



Os3nakomiienne ¢ mporpammoii LibreCAD. H3yuenue ocoOeHHoCTell ee padoThI.
Haznauenue nporpammsl LibreCad. UnTtepdeiic nporpammsl LibreCad.

Paspaborka crpykTypHOM cxeMbl. Ha3HaueHue W Lemm NOCTpPOEHUs CTPYKTYPHOH
cxeMbl. Poib CTPYKTYpHOU CXeMbl B MPOEKTUPOBAHUM PATHOIIEKTPOHHBIX U BBIYMCIUTEIbHBIX
CUCTEM.

Pa3zpaborka ¢yHkuMOHAJLHOM cXxemMbl. Ha3zHaueHme W 1eaM  MOCTPOEHHUS
¢GyHKIMOHATBHOM  cxeMbl.  Ponb  (QyHKIMOHANBHOW  CX€Mbl B NPOEKTUPOBAHUU
PaZMOAIEKTPOHHBIX U BHIYMCIUTEIBHBIX CUCTEM.

O3nakomiienne ¢ nporpammoii KiCAD. Ha3nauenue cuctemMbl aBTOMaTH3UPOBAHHOTO
npoektupoBanus KiCAD. Unrepodeiic nporpammsel KiCAD.

OO0mme cBegeHusi 00 3JEKTPOHHBIX KOMIOHeHTaX. Ha3zHaueHue, BUIbl U OCHOBHbBIE
rapaMeTpsl AJIEKTPOHHBIX KOMIOHEHTOB. [laccuBHBIE M aKTUBHBIE AJIEKTPOHHBIE KOMIIOHEHTHI.
Oco0eHHOCTH KOHCTPYKIUI KOPITYCOB 3JEKTPOHHBIX KOMIIOHEHTOB.

PaspaboTka nNpMHUUMNHAJBHON JJIEKTPHYECKOH cXxeMmbl ycrpoiicrBa. Hasnauenue u
eI  IOCTPOEHHs  INPUHLUIHAIBHOM  JIEKTPUYECKOM  cXeMbl  ycTpoiuctBa.  Poub
NPUHIUIUAIBHON  AJNIEKTPUYECKOM CXeMbl B IMPOCKTUPOBAHUU  PATUOIIEKTPOHHBIX U
BBIYHCIIUTEIIbHBIX CUCTEM.

PaspaboTka meuyaTHoil miatbl ycrpoiicTtBa. Pa3paboTka medyatHOW IuiaThl HA OCHOBE
MPUHIUIHAIBHON 3JIeKTpUUEcKOl cXxeMbl ycTpoicTBa. OCOOEHHOCTH pa3pabOTKU IE€YaTHBIX
I1at ¢ ucnoJib3oBanueM nporpammsel KiAD.

MoHTaK KOMIIOHEHTOB HA NEYaTHYIO IUIaTy M HACTPOiiKa ycTpoiicTBa. AHaIU3 CXEMbl
AJIEKTPUYECKOW TNPUHIMNHMAIBHON. JTanmbl MOHTaXa KOMIIOHEHTOB Ha II€YaTHYIO ILIaTy.
TpeOGoBanus 6€30MaCHOCTU MIPU OCYIIECTBICHUN MOHTA)Ka M HACTPOUKH.

IIpenonaBare/ib: KaHAUIAT TEXHUYECKUX HAYK, TOLEHT 3aiiieB A.B.

b1.B./IB.05.02 OcHOBBI pagu031eKTPOHUKHU
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[IK-1. CriocoOeH oCyIIecTBIATh MOUCK, aHAJIU3, CHCTEMATU3al1I0 HaydHOH HUH(pOpMalu
B 00jacTd NOpUKIATHOW MaTeMaTUKU U UHGOPMATUKU JUISL  peaju3alud  HaydHO-
UCCIIEIOBATEIbCKUX IPOEKTOB M pPEUIeHUS MPUKIAJHBIX 3a7ad [0 MPOEKTHPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHS.

[IK-2. CrnocobeH anHanu3upoBaThb TpPeOOBAHUS M  MPOEKTUPOBATh IPOrpaMMHOE HU
nH(pOpPMaLlMOHHOE 00eCIeYeHHEe KOMITbIOTEPHBIX CETEW, BBIUHUCIUTENbHBIE MOJAEIU U MOJENU
JAHHBIX JUISl pean3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) MPOrPAMMHBIX ITPOTYKTOB.
CoaepxxaHue TUCUUILTHHBI

Curnaasl. [Ipenmer paauosnekTtpoHuKu. OCHOBHBIE MOHSTHS PaJAUOAIEKTPOHHUKH, €€
3HaueHue M npuMmeHeHue. Knaccudukanus curHaioB. AHajIOroBbld M IU(GPOBON CHUTHAJIBIL.
CrieKkTphl IEPUOIUYECKUX U Helepruoanyeckux kojaedbanuit. ColicTBa npeodpazoBanuii dypre u
Jlamutaca.

JluHeiiHble 1HenM ¢ cOCpPeAOTOYEHHBbIMHM mapaMerpamu. OrmpeneneHue u oOmue
CBOMCTBAa JMHEHHBIX Ienei. MpeanusupoBanHble 37eMEHTHl. CHMBOJIUYECKHE H300paKCHHS
rapMoHH4YecKuX cocrapisomux. Huddepenuupyomue n uHTErpUpytomue nenu. OnucaHue
CIIEKTpa CUTHaja B CUMBOJIMYECKOM IPEJICTABJICHUHU, NEPEXOJHbIE XapaKTePUCTUKU. DUIbTPHI
HU3KUX U BbICOKUX 4acTOT. [losmocoBbie -RC dpunbTpel. KommuiekcHbiit ko3 uurieHT nepenadu
AJIEKTPOHHOW  Henu. AMIUIMTYIHO-4acTOTHas W (a30BO-YaCTOTHAs  XapaKTEPUCTUKU
anektpuyeckux 1nenei. IlocinenoBarenbHbI W MapajUleNbHbI  KOjieOaTeNbHbIE KOHTYPBI.
CpoGoansie kosnebanus B -LC konType. BrlHyXaeHHBIE KoJ€OaHUS B TOCIEAOBATEIHBHOM
KOHType. MeToJ KOMIUIEKCHBIX aMIUIUTyd. QDUIbTpyrouue CBONHCTBA IOCIEA0BATEIBLHOTO
KoJjiebaTenbHOro KoHTypa. dunpTpyromye cBoicTBa napajiebHOTO K0JIe0aTeIbHOr0 KOHTYpA.
Cucrema cBs3aHHBIX KOHTYpoB. YacTtoTHble, (ha3oBble M mepexojHble Xapakrepuctuku LC-
uenei.



DJIeMeHThbI PaJno03JeKTPOHHbIX Heneil. HenuHeiHble 31€eMEHTHI B pagHOIEKTPOHHBIX
ycTpoiicTBax. AHAIMTUYECKUH U rpapUuecKuil METOJbl aHajdu3a HEJIMHEWHBIX Lene.
DneKTpOHHBIE TPUOOPHI. DIEKTPOBaKyyMHbIe MpuOopsl. Tpuoa. CTaTudeckue BOJIbTAMIIEPHBIE
XapaKTepUCTUKU. BXoaHast, MpOXoHas M BBIXOJHAsS XapaKTEPUCTUKHU Tpuoja. PaboTa nammsl B
ITuHAMU4YecKoM pexume. Cxema u pabota ycunutenas Ha Tpuojae. MonHple mpuOopsl.
DNEeKTpOHHBIE  CBOWCTBA  MOJYNPOBOJAHMKOB.  30HHAas  TEOpUS  NPOBOAMMOCTH B
nonynpoBoaHukax. CoOcTBeHHass W INpPUMECHas  NPOBOAUMOCTh. P-n  mepexon.
[TonynpoBoaHuKoBbIE 110 bl BosibTamnepusle xapakrepuctuki. Kiaccudukanus nuoaoB U ux
npuMmeHeHre. CTaOUIMTPOHBI, BapUKaIlbl, ClelUaabHble 110Abl. CTaTHYeCKU U JUHAMUYECKUM
PEXHUMBI UX PAOOTHL.

Yeunnurenu. Knaccudukauuss u OCHOBHBIE XapaKTEPUCTUKH ycuiauTened. BxomaHol u
BBIXOJIHOM HWMIIEITAHCHl. OMUTTEPHBIM TMOBTOpUTENb. [lapameTpuueckuii  cTabummzarop.
I'eneparop crabminbHOrO TOKa. PEe3MCTMBHO-EMKOCTHOW Kackaa yCHIHTENss. MHOTOKACKaIHBINA
ycunutenb. Koppekius yacToTHON XapakrtepucTuku. M30uparensHble ycunurenu. OOpaTHas
CBS3b B ycwiuTelsX. BiusHue oOpaTHOI CBS3M Ha OCHOBHbBIE XapaKTEPUCTHKH YCUIIUTENIEH.
Yceunurenn MOCTOSHHOTO TokKa, auddepeHnnanbHbId  KacKaa. YCWIMTEIH MOIIHOCTH C
TpaHC(POPMATOPHOU CBSI3bI0 U HA OCHOBE KOMIUIMMEHTAPHBIX TPaH3UCTOPOB. OCHOBHBIE CXEMBI
BKJIIOUEHUSI - WHBEPTUPYIOIIMM, HEMHBEPTUPYIOWIMH U JuddepeHInaabHblii  YCUINTENH.
Koadpdumment ocnabnennss cundaznoro curHana (KOCC). @a3zoBele M 4acTOTHBIE
XapaKTePUCTUKHU OIEpaIlMOHHBIX ycuiuTeneil. BiusHue oTpuuaTtenbHO 0OpaTHOW CBA3M Ha
napaMeTpsl U XapaKTEPUCTUKU OINEPAlMOHHBIX ycuinuTenaed. OnepalvoHHBI yCHIUTENb Kak
0a30BBI 2JIEMEHT (QYHKIIMOHAJIBHBIX YCTpoicTB. Cymmarop, uHTerpartop, auddepenimarop,
Jorapu(MUYECKUil  YCWINTENIb,  pEJaKCallMOHHbIM  reHepatop,  Tpurrep  Illmurra,
(azoBpaiiarenab, KOMIEHCAIMOHHbIN CTa0OMIIN3aTOP HAIIPSKEHHUS.

I'enepatopsbl. ABTOKONEOaTenbHAs CHUCTEMA, YCJIOBHE OajlaHCa aMIUIUTYH MU YCIOBUE
Oanmanca (a3. Pexumbl B030yXJeHUS 3IIEKTpOHHOro reHepartopa. LC-reHeparopbl, cXembl
Maiiccuepa, Xapmim u Kosmuroa. /[ByxTakTHbele TeHepaTropsl. ['eHepaTop Ha onepanuoHHOM
ycunutene ¢ mocroM Buna. Crabunuzanus aMIUIMTYAbl M YacTOThl CHUTHAJIa TeHepaTopa.
Penakcanmonnsie renepatopsl. Cummerpuunblii RS-tpurrep. OnnoBubpaTop, MyasTUBUOPATOD.
Taiimep.

JInHeiiHble enu ¢ pacnpeneJeHHbIMH NapaMeTpaMu. J[JIMHHbBIE JIMHUY, TenerpadHble
ypaBHeHus. Jlunun 0e3 nmorepb, BOJIHOBBIE ypaBHeHUs. HecrannoHapHble npoliecchl B JIHMHUSX.
Peanpuble nuaun. llpuMeHenne oTpe3KOB JUIMHHBIX JUHUNA. BOJIHOBOABL.

Ilymbl. Terobie mymbl. M30bITOuHBIE IIyMbl (ApOoOOBOM ILIyM, KOHTAKTHBIE LIYMBI,
UMITYJbCHBIE ITyMBbI). LIlyMbl aKTUBHBIX 371€MEHTOB. BbliesieHre CUrHaioB U3 IIyma.

OcHoBbl nudposoii paguodiekrponuku. Ludposas snexrponuka u bynesa anrebpa.
OcHoBHbIE NpaBuiIa anreOpbl JOTUKU. AHAIM3 U CUHTE3 JIOTUYECKUX ycTpoicTB. [Ipocreiimue
JIOTUYECKUE BJEMEHThl. Taliulbl HUCTUHHOCTH, KapThl KapHo, MuUHUMHU3aLUA JIOTMYECKUX
¢yHk1Mi. ba3oBble cxeMbl AUOAHO-TPAH3UCTOPHOM, TPAH3UCTOPHO-TPAH3UCTOPHON, SMUTTEPHO-
cBsi3aHHOM Joruku W jJoruku Ha MJIIT u KMJII crpykrypax. YcrpolcTBa nocienoBaTebHON
goruku. RS-, D-, T-, JK-tpurrepsl. Peructpbr . Cuerunku. KoMOMHALIMOHHBIE JOTHYECKHE
uHTerpaibHble cxemsbl. Jlemudparop, mudparop, npeodpazoBareinb KoJa, MYJIbTUIUIEKCOpP U
nemynbTuILiekcop. Ilomycymmarop, cymmarop. Apudmeruuecko-ioruyeckue Omnoku. BUC
naMsATU. OJEMEHTbl HUMIYJIbCHBIX YCTpoWcTB. ['eHepaTopsl ummynbcoB. PopmupoBaTenu
HMITYJIbCOB.

IIpenonaBare/ib: KaHAUIAT TEXHUYECKUX HAYK, TOLEHT 3aiineB A.B.

b1.B./IB.06.01 Pa3paboTka BeO-nipujioxkenuii cpeacreamu Django
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[1K-1. CriocoOeH oCylIecTBIATh MOUCK, aHAJIU3, CUCTEMATU3aLMI0 HAy4HOH MH(OpMaLuu
B 00yacTd NOpUKIATHOW MaTreMaTUKu U UHGOPMATUKU JUISL  peaju3alud  HaydHO-



HCCIIEIOBATENILCKUX TIPOCKTOB M PEIICHUS MPHUKIAJAHBIX 3aJa4 10 TPOCKTHPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUSI.

[IK-2. Crnocoben ananu3upoBaTh TPEOOBaHUS M TPOCKTHPOBATH MPOrPAMMHOE |
HHPOpPMAIIMOHHOE 00eCIeYeHNEe KOMITBIOTEPHBIX CETEH, BBIUMCIUTEIBHBIC MOJCITH M MOJIEIN
TAaHHBIX JUTSI pealTi3aliiyl 3JIEMEHTOB HOBBIX (MJIM H3BECTHBIX) MPOTPAMMHBIX ITPOIYKTOB.

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAXKUBATH IPOTPAMMHBIN KO/

ConepxxaHue TUCUUILTHHBI

OcHoBbl si3bika Python. Cdepsl nmpumenenus, napagurma. Cunrakcuc. Yucniossble,
OyneBbl, CTpOKOBbIE JmTepanbl. OCHOBHBIE OTEpaluyd HaJ TPOCTHIMH TuUnamu. lIpocTteie
yIpaBisomue KOHCTpYKIuH. Opranm3anusi KoJa B MOAYIM W TMakeThl. KoJJIeKIuH: CIHCKH,
CTPOKH, CJIOBAapH, KOPTEXH, MHOXecTBa. OOBEKTHO-OPHEHTHPOBAHHOE IPOTPaAMMHUPOBAHHE,
3JIEMEHTHI (PYHKIIMOHAJILHOTO IporpammupoBanus. Padora ¢ gaitnamu u 6azoit qanusix SQLite.
Cucremnsie Onbmmorexkn math, time, os, shutil, sys, random.

Apxutektypa BeO-npunoxxkeHuil. Monens MVC. Cerp unrepHer. OSI-mojnens.
Opomouust  web-npunoxenuii. HTTP-nporokon. 3ampoc, otser, mapametpbl, GET, POST
3anpockl. AHanmu3 GET u POST 3ampocoB ¢ mOMOIIIBI0 CpeACTB pa3paboTK B Opay3epax.

Beenenue B dpeitmBopk Django. Peammzanusa konuenuuun MVC B Django. Ctpykrypa
npuiokennid Ha Django. YcranoBka u Hactpoiika Django. Pa6ora ¢ URL B Django. ba3zosie
Mojen, view, mabnonsl. Kimace HttpResponse.

Mogenu B Django. Pensumonnsie monenn. ORM-noaxoa. CpaBaenue noaxonoB. Kiacc
models.Model, peanmmzanus ocHoBHBIX ToJiel B Django. Mcnonp3oBanne murpanumii u fixtures.
Pa6ora ¢ popmamu B Django. MonenbHbie GOpMBI.

Pa3pabotka BeO-cepBucoB B Django. Knuentckue npunoxenus ans UWP u Android.
OMYAATOPBI MOOMIIBHBIX YCTPOUCTB ISl OTIAJAKHA U TECTUPOBAHHS.

[abnonsl B Django. OcHoBeI si3bika 11a0noHOB B Django. IlonkmroueHue 1maGioHOB.
IIyru x mabnonam. COop mabnoHoB. OcHOBHblEe omepanuu B mabimoHax. Hacnenosanue
mabnaoHoB. Ilepenaua napamerpoB B m1adioHbl. OUIBTPHI.

[IpencraBnenuss B Django. IlpencraBnenus kak peanusanusi KoHTposuiepa B MVC-
mogenn. OOpaboTka 3ampoca depes urls.py, Bei3oB npenctaBienus. Oopadotka POST u GET
naHHBIX. bubnmotexka kommoHeHTOB BeO-uHTepdeiica Bootstrap. Ilapamerp request. Merton
render, kimacc HttpResponseRedirect. [IpencraBienus, ocHOBaHHBIE Ha Kiaccax.

MexaHnu3mbl ceccuid, aBTopu3alMu U cookie. ABTOpu3anus, ayTreHTU(UKaLUs,
peructpanus. [Ipunnun padotsl ceccuil u kyku. Mexanusmbl aBTopusauuu B Django. Ilpasa
nocryna. Jlekoparopsl. Jloctyn k ceccuu u cookie ¢ momonipo request.

Paborta co static u media daitmamu. f3pikm HTML, CSS, JS. Ilonkmrouenue static-
(aiinos, cOop static-aitioB, myTH UX MOUCKa. 3arpy3ka ¢aiioB, myTd K Mmeaua-daiiam. Padora
¢ Bepctkoii u JS. AJAX-3anpoc.

IIpenonaBare/ib: KaHAUIAT TEXHUYECKUX HayK, noueHT T.A.CamoilioBa

b1.B./1B.06.02 OnTumu3anus 4 peakTOPUHT NPOrPaAaMMHOI0 KoJ1a
IInanupyemMble pe3yJbTaThbl 00yYeHHs N0 JUCHHUILINHE

[TIK-1. Crtoco6eH oCyIIecTBIATh MOUCK, aHATU3, CHCTEMAaTH3AINI0 HAY9HOU nH(OpMaIun
B 00jacTH NOpUKIAJHOM MaTeMaTUKu U UHGOPMATUKU JUISL  peaju3alud  HaydHO-
HCCIIEIOBATENIbCKUX IPOEKTOB M pPEUICHUS MPHUKIAJHBIX 33Jad [0 MPOEKTHPOBAHUIO U
pa3paboTKe MPOrpaMMHOTO 00€CTICUeHHUS.

[IK-2. Crnocoben aHanu3upoBaTh TPEOOBAaHUS M TPOCKTHUPOBATH NPOTrPaMMHOE U
nH(pOpMaLlMOHHOE 00eCIeYeHHEe KOMITbIOTEPHBIX CETEW, BBIUMCIUTENbHbIE MOJAEIH U MOJENU
JAHHBIX JUISl peaIn3aliy 3JIEMEHTOB HOBBIX (UJIUM U3BECTHBIX) IPOrPAMMHBIX ITPOTYKTOB.

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAXKUBATh IPOTPAMMHBINA KO/

ConepxxaHue TUCUUILTUHBI

O0mme npuHOMNBI pa3padoTKH NPOrPpaMMHBIX NPOAYKTOB. IIporpammueie

MPOJIYKTHl M HUX OCHOBHbIE XapakTepucTuku. Kiaccudukanus nporpaMMHbIX IPOJYKTOB.



XKuznennslil nukn nporpamm. Craguu pa3pabOTKU MPOrpaMMm U MPOrpaMMHOM JTOKYMEHTALIUU.
JIOKyMEHTHUpPOBAaHHUE IPOIPAMMHBIX CPEJICTB.

Metonogorus NPOEeKTHPOBAHUS NPOrpaMMHBIX NPOAYKTOB. MeTo b1
MPOEKTUPOBAHUS  MporpaMMHOro  mnpoaykra. CTpykTypa  MpOorpaMMHOrO  HpPOJYKTa.
[IpoexTtupoBanue uurepdeiica noab30BaTENS.

Pa3pabGorka nporpaMMHBIX NPOAYKTOB. MHCTpyMeHTaIbHBIE CPeACTBA pa3padoTku
nporpamMm. Cruib nOporpaMMupoBaHus. SI3bIkM nporpamMmupoBaHus. O(PPEeKTUBHOCTh U
ontuMm3zanusi nporpamMm. OOGecrneuyeHue KauecTBa IPOrpaMMHOro mnpojaykra. OoOmias
XapaKTepUCTHKAa HHCTPYMEHTANbHBIX CpeAcTB pa3paboTku nporpamm. llpumenenme CASE-
CPEICTB.

Oraanka, TecTUpOBaHMe W CONPOBOXKIeHMe mNporpamMMm. OmuOKM NpPOrpaMMHOIO
obecnieuenusa. Omagka nporpamM. TecrtupoBanue mnporpamm. CoONpoOBOXKICHHE IPOrpaMM.
3amura nporpamM. OpraHuzanuss pabOT HpU  KOJUIEKTMBHOW pa3pabOTKe MNPOrpaMMHBIX
MIPOJIYKTOB. DKOHOMHYECKHE aCIIEKThI CO3/IaHUs U HCIOJIb30BAHUS IPOrPaMMHBIX CPE/CTB.
IIpenonaBare/ib: KaHAUIAT TEXHUYECKUX HayK, AoueHT CamoitnoBa T.A.; accucteHT Kadenpsl
Kapkos A.A.

b1.B./1B.07.01 OcHoBbI KpunrTorpaguu
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIHHE

[TIK-1. Crtioco6eH oCyIIecTBIATh MOUCK, aHATU3, CHCTEMaTH3aINI0 HAY9HOU nH(OpMaIuu
B 00yacTd NOpUKIATHOW MaTeMaTUKu U HUHGOPMATUKU JUISL  peaju3alud  HaydHo-
UCCIIEIOBATENIbCKUX IPOEKTOB M pPEUICHUS MPHUKIAJHBIX 33Jady [0 MPOEKTHPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHS.

[IK-2. Crnocoben aHanu3upoBaTh TPEOOBAaHUS M TPOCKTHUPOBATH NPOTPaAaMMHOE U
nH(pOpPMaLIMOHHOE 00eCIeYeHHEe KOMITbIOTEPHBIX CETEW, BBIUMCIUTENbHBIE MOJAEIU U MOJENU
JAHHBIX JUISl peaIn3aliu 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) MPOrPAMMHBIX ITPOTYKTOB.

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAXKUBATh MPOrPAMMHBIN KOJ
ConepxxaHue TUCUUILTHHBI

OcHoBHbIe 3aJa4u M NOHATHA Kpunrtorpadguu. [lepeuens yrpos. CummerpuuHoe u
acCUMMETpUYHOE MH(PpoBaHHUE B 3ajauax 3amuThl HHPopmauuu. [udpsl ¢ OTKPBITEIM KIOYOM
u ux ucrnoisib3oBanue. Knaccudukanus muppos. Moaenn mugpos. OcHOBHbIE TpeOOBaHUS K
mndpam. [Ipocreiimme kpuntorpaguueckue MpoTOKOJIbI.

Baounble mm@pol 3aMmenbl. biounble mu@pbl OTpOCTOW 3aMeHbl U OCOOEHHOCTH HX
aHanmza. Ceru @elicrens. AnroputM  Lucifer. CoBpemeHHble  OyiouHble  IIHQPHL
Kpunroanropurm DES. Kpunroanroputm I'OCT-28147-89.

OcHoBHbIE NMOHATHS MaTeMaTH4ecKoil Teopuu uHopmaumu. DHTpornus. Teopembl
[Ilennona. Mogenu coaeprkaTrenbHbIX cooOmieHnid. Paccrosinue eqmHCTBEHHOCTH K dpa.

Hapéxnocts mm¢ppos. Kpunrtorpadguueckas croiikocts mudpoB. Teopernuecku
cToiikue mu@pel. MeToasl omnpeaeneHus Kimoued wmudppcucreM. Meroabl 0OnpoOOBaHUA,
CTaTUCTUYECKUH METO/. AHAJIUTUUYECKUE METO/Ibl KPUIITOAHAIN3A.

Mertoabl cuHTe3a mmpcucrem. [IpuHIUNBI MOCTPOEHHUS AITOPUTMOB HIM(PPOBAHUS.
Mudpsr, Onu3kue K coBeplIeHHBIM. ['omMoMoOpdu3MBI U  KOHIPY3HUHUH  MIU(POB.
MaremaTuueckue OCHOBBI CUHTE3a OyJIeBbIX (QYyHKIUH.

HNmurtocroiikocts mm@dpos. Ilonstue wumurocroiikoctu. MMuranus B mMycTOM KaHae.
Nmuranus npu nepenade coodmenust. HapsspiBanue cooOmenus. IMutoBcTaBKy.
IIpenonaBaresib: KaHAUIAT PU3NKO-MaTEMaTUUECKUX HayK, AoueHT B.P. Kpucranunckuit

b1.B./IB.07.02 AxMuHHCTPHPOBaHUE 00 1aYHBIX TEXHOJIOT I
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUNHE

[IK-1. CriocoOeH oCyIIecTBIATh MOUCK, aHAJIU3, CUCTEMATU3al1I0 HAydHON HUH(pOpMaIiu
B 00JacTH NOpUKIATHOW MaTreMaTUKU U UHGOPMATUKU JUISL  peaju3alud  HaydHO-



HCCIIEIOBATEIbCKUX IPOEKTOB M pPEUICHUS MPHUKIAJHBIX 33Jad MO0 MPOEKTUPOBAHUIO U
pa3paboTKe MPOTPaMMHOTO 00ECTICUCHHUSI.

[IK-2. Crnocoben aHanu3upoBaTh TPEOOBAaHUS M TPOCKTHUPOBATH NPOTrPaMMHOE U
nH(pOpPMaLlMOHHOE 00eCIeYeHHE KOMITbIOTEPHBIX CETEW, BBIUMUCIUTENbHbIE MOJAEIH U MOJENU
JAHHBIX JUISl peaIu3aliy 3JIEMEHTOB HOBBIX (MM U3BECTHBIX) MPOrPAMMHBIX ITPOTYKTOB.

[1K-3. CnocobeH pa3zpabaThiBaTh U OTJIAXKUBATH IPOTPAMMHBIN KO/

ConepxxaHue TUCUUILTHHBI

Tema 1.TenaeHuuM pasBUTHA COBPEMEHHbLIX MH(QPACTPYKTYPHBIX PpPeELICHUI.
HcToprss OCHOBHBIX THUIIOB BBICOKOIIPOM3BOJIUTENbHBIX BBIYUCICHUN, TEHACHLUU Ppa3BUTHUS
COBPEMEHHBIX MH(PACTPYKTYpHBIX pelIeHHH. 3HAKOMCTBO C OCHOBHBIMU JTallaMHU pa3BUTHUS
BBIYMCIUTENBbHON TeXHUKU. OCHOBHBIE OTambl pPa3BUTUS alapaTHOTO M MPOTPaAMMHOIO
oOecrieueHus. AHalIM3 COBPEMEHHBIX TEHACHUUN pa3BUTUS allllapaTHOr0 OOecHedyeHus,
NPUBEAIINX K TOSBICHUIO TEXHOJOIMM OONayHbIX BblYMCIEHUN. ba3oBble CBeAeHHUS O
MOSIBJICHUH, PA3BUTHUM M HCIOJIb30BAHUU TEXHOJOTUMH 0OJauyHbIX BbIUMCICHUH. OCHOBHBIE
COBPEMEHHbIE TEHJCHLIMM Pa3BUTHs allllapaTHOTO oOOecleyeHusi, OCHOBHbIE TpPeOOBAaHUA K
uHppacTpykrype. PocT npon3BoAUTENLHOCTH KOMIIBbIOTEPOB. [losiBIIeHHE MHOTONPOIIECCOPHBIX
U MHOTOSIIEPHBIX BBIYMCIUTENBHBIX CHCTEM, pa3BuTHe Onela-cucreM. llosBneHue cucrem u
ceTell xpaHeHus gaHHbIX. KoHcommaanuss UHPpacTpyKTyphl.

Tema 2. Buprtyasm3zauus. CepBucbl. OcHOBHbIe HanipaBJieHus pa3BUTHs. OCHOBHBIE
TUnbl  BUpTyanuszanuu. OO030p MNporpaMMHBIX — NPOAYKTOB  KPYNHEHWIIUX  KOMIIAHHUM
BUpTyaln3auuu. BupryansHas wMammHa. Bupryanmsanus — cepepoB.  Bupryanuzanms
npuwioxXeHud. Bupryanuzanusa npencrasienuid (padouyux mect). Pa3HOBUIHOCTH apXUTEKTYpPbI
TUIEPBHU30pa.

Tema 3. BBenenne B noHATHS 00JIaYHBIX BbIYHCJeHUH. O030p napaaurmMsl 00JauHbIX
BBIYMCIICHUHN, ApXUTEKTypa 00JauHbIX cucTeM. Mojenu pa3BEpThIBaHUS O0JIAKOB: YaCTHOE
obnako, myonuuHoe o0iako, THOpuIHOE 001aKo, obOmecTBeHHOEe 00jako. OCHOBHBIE MOJIETH
MPEAOCTABJICHHS YCIyr 00IauHbIX BhIuKciIeHnit: Software as a Service (SaaS) (I1O-kak-yciyra),
Platform as a Service (PaaS), Unadpactpykrypa xak cepuc (Infrastructure as a Service, [aaS),
npyrue obOnauHble cepBuchl (XaaS). Pazmmums Mexay oOJauHbBIMM U KJIACTEPHBIMU
(pactipenenenabiME, WK — Grid-TEXHOJIOTUSIMH ) BBIYUCTICHUSIMHU.

Tema 4. JxoHOMHUKA 00/1aYHBIX BbIYHCIeHHHA. JJOCTOMHCTBA U HEIOCTATKU OOJAYHBIX
BbluKcieHuil. OCHOBHbIE MPEUMYIIECTBA W HENOCTATKU Mojesiel 0OJauHbIX BBIYMCIECHUN U
MpeayiaraéMbIX Ha WX OCHOBE pelIeHUH. DKOHOMHKAa OOJaYHBIX BBIUMCICHUN. TepMHHBI U
MOHSATHSL.

Tema 5. O630p cymecTByomux ceppucos. O630p cymecrByouux miargopm. O63o0p
pemeHuii Benymux BeHAOPOB — Microsoft, Amazon, Google. IIpumepsl 00mauHBIX CEPBUCOB
Microsoft. Yandex Cloud. [Ipumepsr obmaunsix cepsucoB Google. Pa3paboTka u TectupoBaHue
npwioxxeHuid Ha matdopme Amazon Elastic Computing Cloud, Pa3paboTka o01auHbIX cCUCTEM
Ha aropme MapReduce, PazpaboTka oOnaunbix cucteM Ha miardopme Apache Hadoop.

Tema 6. Texnosorum o006ga4HbIX BbluMciaeHMi. OcHoBHble KoMmoHeHTHl Cloud
Computing: NpuIOKEHHUs, KIUEHTbl, HHQPAcCTpyKTypa, IUIaTGOpMbl, CIYyXKObl, XpaHEHUE
naHHbIX. PazpaboTka Web-npuiioxkeHuil s pa3BepThIBaHUS B 00Ja4HOH Cpejie, IepeHoca B Hee
CYUIECTBYIOIIUX  MpwiokeHuil. Ilpuembl  nporpaMMupoBaHHs, HaBbIKM  CHUCTEMHOI'O
aJIMMHHUCTPUPOBAHUS MPUIOKEHUHN, pa3BepThiBaeMbIX B oOiake. [locTpoeHne TpaH3aKIMOHHBIX
Web-npunosxenuii, ycTaHOBKa BUPTYaJIbHBIX CEPBEPOB AJISL UX MOAJIEPIKKH.

Tema 7. Murpauusi M3 CTaHJIApPTHOI cpeabl B 00JIauHble npuio:keHus. Konuenuus
murpauud. @®aszpl murpanuu B o6mako. Bwibop mnonaxopsmieid Mojienu pa3BepThIBaHUS B
COOTBETCTBUU C CYLIECTBYIOIIMMH Ou3Hec-3ajauaMu. Bpibop mnoaxondinero mnocraBLIUKa
00JIauHbIX YCITYT.

IIpenonaBaresib: KaHAUIAT PU3NKO-MaTEMaTUUECKUX HayK, AoueHT B.P. Kpucranunckuit



®OT/1.01 MammHbl 6023 TaHHBIX
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

IIK1. CnocoGeH ocymiecTBiIATh MOUCK, aHAJIW3, CUCTEMATH3aLUI0 HAYYHOU MH(OopManuu
B 00yacTd NOpUKIATHOW MaTreMaTUKu U UHGOPMATUKU JUISL  peaju3alud  HaydHO-
HCCIIEIOBATENIbCKUX IPOEKTOB M pPEUICHUS MPHUKIAJHBIX 33Jady [0 MPOEKTHPOBAHUIO U
pa3paboTke MPOrpaMMHOT0 o0ecrieueHus

[IK-2. CnocobeH aHanu3upoBaTh TpeOOBaHUS W IMPOEKTHUPOBATh MPOTPaMMHOE U
nH(pOpPMaLlMOHHOE 00eCIeYeHHEe KOMITbIOTEPHBIX CETEW, BBIUMUCIUTENbHBIE MOJAEIU U MOJENU
JAHHBIX JUISI pealn3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) MPOTrPAMMHBIX ITPOTYKTOB

[1K-3 Cnocob6eH pa3pabaTbIBaTh 1 OTJIAKUBATH IPOTPAMMHBIN KO/
ConepxxaHue TUCUMILTUHBI

Beenenune. Mogenu nmanHbix. BBenenwe B sBeIK 0a3 maHHbix SQL. DnemeHTHI
npoexkTupoBaHus 0a3 naHHbIX. Cucrembl ynpasieHus 6asamu gaHHbiX (CYBJl). ®usunueckas
opraHuM3anusi JaHHBIX W MeXaHu3Mbl joctyna. OOecrieueHue 3amuThl JaHHBIX B BJI.
[lepcniekTrBHBIE HarpaBieHHs pa3BUTHs b/l OCHOBBI TEXHOJOTHUU MOCTPOEHUS MapalieIbHbIX
cucteM 0a3 maHHBIX PopMbI apauienu3Ma. TpedoBaHus K MapauieIbHON cUcTeMe 0a3 TaHHBIX.
Knaccudukanus u cpaBHUTENbHBIM aHAIU3 apXUTEKTYP MapajljIeNIbHbIX CUCTEM
IIpenonaBaresnnb: kanauIaT ¢pu3.-mat. Hayk Bunokyposa A.C.

OT/A.02 OnTuMH3aANKS POLECCA BEIYUCICHU I
IInanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUIIIIUHE

[IK1. CnocoGeH ocymiecTBiATh MOUCK, aHAJIW3, CUCTEMATU3aLMI0 HAyYHOU MHpOpMaIu
B 00jacTd NOpUKIATHOW MaTeMaTUKU U UHGOPMATUKU JUISL  peaju3alud  HaydHO-
HCCIIEIOBATEIbCKUX IPOEKTOB M pPEUIeHUs MPUKIAJHBIX 33Jad MO0 MPOEKTUPOBAHUIO U
pa3paboTke MPOrpaMMHOT0 o0ecrieueHus

[IK-2. Cnocoben aHamu3upoBaTh TpeOOBaHWS U  MPOEKTHPOBATh MPOTPAMMHOE HU
nH(pOpPMaLlMOHHOE 00eCIeYeHHEe KOMITbIOTEPHBIX CETEW, BBIUHUCIUTENbHBIE MOJAEIU U MOJENU
JAHHBIX JUISl pean3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) MPOrPAMMHBIX ITPOYKTOB

[1K-3 Cnocob6eH pa3pabaTbIBaTh 1 OTJIAKUBATH IPOTPAMMHBIN KO/
ConepxxaHue TUCUUILTHHBI

HeoOxonumble cBegeHMss M3  aHaau3a (TPajilMeHT, TecCHaH, JOKAJbHbIe
npudanxenns). HeoOxonumple cBeieHNs U3 MaTeMaTHYECKOro aHanu3a. [ 'paauent. JluaeitHoe
JokanbHOe npubmmkenue. Btopele npousBoanble. Marpuna I'ecce. Kaapatuunoe
npecTaBieHue. Bolykiible 1 CTPOro BBINYKIIbIE (PYHKIUU.

3agaun  onTUMH3aIMH M HUX KjJaccuduxkanumsa. be3dycioBHasa onTtumusanus.
JKCTpeMaJIbHbIe 33/1a4M M HUX cBoiicTBa. 3aJaud ONTHMHU3ALMKM U HX KJIacCHU(UKAIUS.
CrangapTHas mMaTemMaTuueckas 3ajadya onTuMuzanuu. Pasnuunble crnocoObl Kiaccupukauuu
3a/lay ONTHUMHU3ALMM M COOTBETCTBYIOLUIUX METOJOB HUX PpELIEHMs: MO BUAAM 3KCTPEMYMOB,
JIOKaJNbHbIE W TJ00aNbHbIE, 10 BUAY LeNeBOW (YHKIUMU U JOMYCTUMOTO MHOKECTBAa U T.[.
DKcTpemMalbHble 3aJaud M MX CBOMCTBAa. 3ajaya OICHKM  [ApaMeTpoB M CTPYKTYpPbI
MaTeMaTH4eCKON MOJIe. MHOTOKpUTEPUAIBHOM 3a/1a4H.

OanomepHas onTumMu3anus. 3agadya onHoMmepHoll ontumuzannu. Kinacecndukanus
3KcTpeMyMoOB. MeToabl pemieHusi 3a4a4  OJHOMepHOW onTumm3auuu. OJgHOMEpHas
ontumuzanus. Kinaccudukanus sxcTpeMmyMoB. 3a1ada OTHOMEPHOW ONTUMU3AIMH. [ paHUIHBII
U BHYTPEHHUH 3KCTpeMyMbl. OTIeNUMbII U npeAeabHbld 3KcTpeMyMbl. CHEKTp 3KCTPEMYMOB.
Metoapl JIOKabHOW | TJIOOATBHOW ONTHMU3AIMU. MeToapl HYJIEBOTO, IMEPBOIO M BTOPOTO
nopsiika. MeTo[ rio0anbHOTo OUCKa.

CxoaMMOCTh M yCTOMYMBOCTH AJTOPUTMOB OJHOMepHOW onTuMusanuu. OcCHOBHbIE
onpeseseHusi W TeopeMmbl. CXOOUMOCTh U YCTOMYMBOCTH QJITOPUTMOB OJHOMEPHOMU
ontuMuzaluu. CXOJMMOCTh QJITOPUTMa MPU HAYaJIbHOM NPUONIMKEHUH. THIBI aJrOpUTMOB:
HEeNpepbIBHbIE, YCTOMYMBBIE, ACUMIITOTHYECKH YycToWuyuBble. Teopema 00 ycTOWYMBOCTH
anroputMma. Teopema 0 HENPEPHIBHOCTH aIrOPUTMA.



Yucna Oubonayuu. Metoabl Hy1eBOro nopsiaka. Paznuunbie criocoObl 3aJjaHus YUCE
®ubonauyu. 30J10TO€ cEUEeHUE. Y HUMOJAJIbHbIE (PYHKLIUU U UX CBOMCTBA.

Metoa cMMMeETPMYHOr0 NMOMCKA W HCCJIeJ0BaHHMe ero ajaropurMa. CuMMETpUYHBIN
MOUCK. MeTo CUMMETPUYHOIO TMOHUCKA. AJITOPUTM CHUMMETPUYHOTO T[IOMCKa U €ro
uccinenoBanue. Heo6xonuMoe 1 10CTaTOYHOE YCIIOBHUE BBIPAOOTKH aJrOPUTMAa CUMMETPUYHOTO
MIOMCKAa CHCTEMBI BIJIOKEHHBIX IPOMEXKYTKOB. Teopema 00 YCTOMYMBOCTH alrOpUTMa
CUMMETPUYHOTO NIOUCKA. AJITOPUTM CUMMETPUYHOIO IIOMCKA C BOCCTAHOBIICHHUEM.

HecumMMeTpHYHBIM  MOMCK. AJUITOPUTM  MNOMCKA  HAYaJdbHOI0 INPOMEKYTKA.
Hecummerpuunblif nouck. Meron HecMMMETpUYHOro noucka. OnpeleneHue HadajabHOTO
IIPOMEXKYTKA.

Beinmykable ¢pynknuu. Meroasl boabnano m kacarejJbHbIX. CX0AUMOCTH MeETO/A0B
nepBoro mopsiAka. Meroasl ONTHUMHM3aLKH, B KOTOPBIX HCIIOJB3YIOTCS IEPBbIE ITPOU3BOIHBIC
ueneBod ¢yHkuumu: meron bonblano, Meroa KacaTeiabHBIX W Jp. Beinmykible (QyHKUIHU.
CpoiictBa BbINyKIbIX GYyHKIUH. .KpuTepuum ONTHUMAaNbHOCTH NEPBOTO MOPSIKA. Meron
bonpriano  (wnm MeToj JNeneHus OTpe3Ka momosiaMm). AJNTOpUTM MeToja JIEeNeHMsI OTpe3Ka
nonojaMm. MeTtos KacaTelnbHbIX U €ro aroput™M. CX0JAUMOCTh METOJIOB IIEPBOTO MOPSAKA.

Metoabl BTOporo nopsinika. Meroa Heiorona. Metron ICK. Meroa kBaapaTuyHoii
uHTepnoasauuu. Kiaccel MeTo0B Broporo nopsijaka. Heo6xoaumple U JOCTATOYHBIE YCIOBUS
CYLIECTBOBaHUS TOYKM MHHMMYMa YHUMOJAJIbHOM IBaxabl AUQepeHuupyeMoil (QpyHKUIUU.
Meton HbroToHa (MeTOn KBagpaTW4YHOW anmpokcuMmanuu) u ero airoputm. Meron JICK
(meton [leBuca, Cena u Kemnu) u ero anroput™m. MeTos KBaJpaTUYHOW MHTEPIOJIALUU U €r0
AITOPUTM.

MHoro3kcrpemanbHble 3a1a4u. Jlokaauzanus 3xkcTpeMymMoB. MeToJ CKAaHHMPOBaHMS.
MHoroskcTpeManbHble 3aaadn. JIokammsanus skcTpemymoB. Merton ckaHupoBanus. llomck
rio6anpHOro AKcTpeMyma. Meros riobanpHOro moucka. VccinegoBaHue cXoIMMOCTH METOJa
rJ100aJIBHOTO MOMCKA.

BesycaoBnasi onrumuszanus. Ilonsitue JIOKaAbHOrO M TIJ100aJ1bHOr0 JKCTPEMyMa.
CymecrBoBanue pemenus. besycioBnas ontumusanus. [loHsTre 10KkaabHOrO U T7100a1bHOTO
skcTpemyma. CymectBoBanue perieHus. Teopema Beiiepiitpacca u ciienctsue u3 He€.
IIpenogaBaresb: noueHT Ycaues B.M.
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