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1. O0mue mo10KeHUA

IIpeonasznauenue npocpammel. IlporpamMmma BCTYNHUTEIBHOTO HCHBITAHUSA IO
HaIlpaBJICHUIO TOATOTOBKM HampaBieHue mnoaroroBku 09.06.01 «Mudopmartuka u
BBIYMCIIUTENIbHAS TEXHHUKA», HAMPaBIECHHOCTh MPOTPaMMbI acmupaHTypbl 1.2.2 —
«MareMaTtnueckoe MOJEIUPOBAHUE, YWCICHHBIE METOABl U KOMIUIEKCHI MpPOrpamMMm»
COCTaBJICHA HAa OCHOBE TOCYAApCTBEHHBIX OOpa30BaTEIbHBIX CTAaHIAPTOB BBICIIETO
oOpa3oBaHHsI O TporpaMMmaM CIEHUAINTETa W MAarucTpaTypbl, 00pa30BaTEIbHBIX
cranaapToB GUHAHCOBOTO YHUBEPCUTETA IO IPOrPAMMAaM MarucTpaTyphl.

Llenv u 3a0auu npocpammvl. llenpl0 BCTYNUTENbHBIX HWCIBITAHUN SBIAETCA
ONPENEIICHUE CTENEHH TOTOBHOCTH IIOCTYIAIOMIETO K  OCBOEHUIO  OCHOBHOM
0o0pa3oBaTeNbHON MpOrpaMMbl aCUPAHTYpPhl IO NPOrpaMMe MOATOTOBKM HAay4YHO-
MeIaroTMYeCcKUX KaJapoB B acnupaHType mo HampasieHuto 09.06.01 «Mudopmatuka u
BBIUHMCIIUTENbHAS TEXHHUKA», HAIPaBJICHHOCTh IMpOorpaMMbl acnupantypbl 1.2.2 —
«MaremaTnueckoe MOJICIIMPOBAHUE, YUCICHHBIE METOAbI U KOMIUIEKCHI IIPOrpaMM» U €ro
CIIOCOOHOCTH K CaMOCTOATENbHON HAyYHO-HCCIIEOBATENbCKOM €SI TEIbHOCTH.

BeTynurenbHbI 3K3aMEH B aCHUPAHTYPY MO CIEUAIBHOW JUCLHUIUIMHE I10
Hanpasyieruto 09.06.01 «MudopmaTuka U BEIYUCIUTEIbHAS TEXHUKA), HAMPABICHHOCTh
mporpamMmbl  acupanTypbl 1.2.2 — «MaTemaTHdeckoe MOJCTUPOBAHKE, YHCICHHBIC
METOJIbl U KOMILJIEKCHI MPOTPaMM» MPOBOAUTCS B (pOpME KOMIBIOTEPHOTO TECTUPOBAHUS
Y 3aIUThI HCCIIEIOBATEIBCKOIO MPOEKTA.

3agayamMu  BCTYNUTEIBHBIX  HWCIBITAHWM  SABJISIOTCS ~ OLEHKAa  YPOBHSA
MOATOTOBJICHHOCTH  MOCTYMAKIIEro M CHOPMHPOBAHHOCTH  COOTBETCTBYIOIIHUX
npoecCHOHaNbHBIX ~KOMIETEHIM i1  OCBOEHUSI OCHOBHOW  0Opa3oBaTeNbHOU

MpOrpaMMbl ACUPAHTYPHI IO YKA3aHHOMY HaIIPABJIEHUIO.



2. Coaep:xaHue NPOrpaMMbl BCTYITUTEJIbHOT0 UCTILITAHUSA

Pa3nen 2.1. KomnboTepHoe TeCTUPOBaHue

Tema 1. MaTteMaTn4ecKkue 0CHOBbI HHPOPMATHKH

OCHOBBI TEOPUU MHOKECTB M OMHAPHBIX OTHOLIEHWU. MHOXKeCTBa KOHEYHbIE U
O6eckoneunsle. Omnepauuu Haj MHOXecTBamH. [lekapToBo mpoumsBenenue. CBoiicTBa
OMHApHBIX OTHOIICHUH. OTHOIIEHUS JKBUBAJICHTHOCTU. YacCTUYHO YHOPSATOYCHHbBIC
OMHapHBIE OTHOIICHUS. DKCTpEeMajbHbIE XaPAKTEPUCTUKH YIOPSIOYEHHBIX MHOKECTB.
MaremaTtuyeckas jgoruka. OCHOBHBIE 3aKOHbI MATEMATHYECKOM JIOTUKH.

bynesa anre6pa. Jloruka Beicka3biBaHuil. byneBbl GyHKIINN, KAHOHHYECKHE (HOPMBI
3aganus OyneBbix (yHkiui. [lonstue momHo#t cuctembl. Kputepuit momnotsl Ilocra.
Munumuzanusi OyneBbIX (QYHKIUMH B Kiaccax HOpMalibHbIX (opm. Hcuucinenue
NpeAUKaToOB mepBoro nopsnaka. [lonstue wuHTEpnperanuu. BpimoaHUMOCTH U
00111€3HaYUMOCTh (POPMYJIBI IEPBOTO MOPSIAKA.

OtHomienust U QyHkiuu. OTHOIIEHHE SKBUBAJICHTHOCTH W pa3zOuenus. daxrtop
MHOkeCTBa. OTHOILIEHUS YacCTUYHOro mopsiaka. OCHOBbI KOMOMHATOPHOTO aHANMU3A.
Merton mpou3BOAAIIMX (DPYHKIMM, METOJ BKIIOUCHMH U HCKIOYeHuU. [Ipumepsl
MIPUMEHECHMUSL.

OcHoBbl Teopuu TpadoB: omnpeaesieHue rpada, HenH, LHUKIbl, TyTH, KOHTYPBHIL.
Martpuna cmexxnoctu rpada. Matpuma uHImaeHMA a1yr u pedep rpadon. CrocoOsI
npeacrasienus rpados. JlepeBbs. CBsA3HbIE U CUIIBHO CBsI3HbIE Tpadbl. Tyt Diinepa u
UUKJIBl. AJITOPUTM MOCTPOEHUS LIUKIIOB Diliiepa. ['aMUIBbTOHOBBI TyTH U ITUKJIBI.

[Tondarne anropuTMa W €ro YTOYHEHHUS: MAalIuHbl ThIOpUHTa, HOPMAJIbHBIC
anropuT™Mbl MapkoBa, peKypcuBHbIC (DYHKIIMU. DKBUBAJICHTHOCTh JAHHBIX (DOPMaTIbHBIX
Mozeneir anroputmoB. [loHaTtne 00 anroputTMuueckod Hepaspemmmoctu. [Ipumepsi
ANrOPUTMHYECKHU Hepa3pemuMbIX poodsiem. [Tonstue cnoxxnoctu anroputmoB. Knaccer P
u NP. [TonrunomuansHast cBonuMocThb 3a1ad. [Ipumepsl NP-miostHBIX 337184, MOIX0AbI K UX
pemeHuto. TouyHble H NPUOIDKEHHBIE KOMOMHATOpPHBIE anropuTMbl. [IpuMepsr
3¢ PexTUBHBIX (TOJMHOMHUANBHBIX) aJTOPUTMOB: OBICTPHIE aJITOPUTMBI TOHCKA U
COPTHUPOBKYU; TOJMHOMHUAIBHBIE AJITOPUTMBI I 3a7ad Ha Tpadax u ceTsax (MOUCK B
[IyOMHY U IIUPHUHY, O MUHUMAJIbHOM OCTOBE, O KpaTyaulleM MyTH, O Ha3HAYEHUSX).
[Toaxonpl K NPOEKTUPOBAHUIO AITOPUTMOB: «Pa3Aeiisii M BIACTBYW», JUHAMHYECKOE
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IIPOrpaMMHUPOBAaHUE, KaIHAsl CTPATETHs.

Tema 2. KomnboTepHbIe TEXHOJOTUM 00Pad0TKH HHGOpMAIIUT

OcHoBHBIE BHUIBI TporpamMmHoro ooOecreueHus. I[IporpaMMHbie MPOIYKTHI U
CEPBUCHL. APXUTEKTYpa MPOrPAMMHBIX CHCTEM.

TexHOI0TMN MPOEKTUPOBAHUS MPOTPAMMHBIX cucTeM. [IpuHIUIBI pa3paboTKu
YeJIOBEKO-MAIIMHHOTO HTepderica.

TectupoBanue MporpaMMHOTO 0OECIICUEHUS.

Mopenu npeacTaBieHusl TaHHbIX, apXUTEKTypa U ocHOBHbIE GyHKIu CYB/I.

Pemsaumonnsiil moaxon k opranusanuu b/[. basucHele cpencTsa MaHUAITYIMPOBAHUS
PENSALIMOHHBIMU JAaHHBIMU. METO/1bl MPOEKTUPOBAHUS PESIIUOHHBIX 0a3 TaHHBIX.

A3piku  nporpammupoBanuss B CYDBJl, ux knaccupukauuss U OCOOEHHOCTH.
Crangaptaeiii s3Ik 0a3 gaHHbIX SQL. OcHOBHBIE ceTeBble KOHIENImu. [ modampHbIE,
TEpPUTOpPHAIIbHBIE U JOKallbHblE ceTH. [Ipobnembl cranpapruzanmu. CeTeBasi MOJAEIb
OSI. Mogenn B3anMOAeHCTBYS KOMITBIOTEPOB B CETH.

[Tpunnune! GyakuronupoBanus Internet, Tunosesie nHGOpPMAITMOHHBIE OOBEKTHI U
pecypcsl. KimroueBrie acriektel WWW-TexHOIOTHH.

Anpecanus B cetu Internet. Metonbl u cpeactBa novcka uHdopmanuu B Internet,
MH(POPMAIIMOHHO-TIONCKOBBIE CUCTEMBI.

SA3pIkM W cpeacTBa mporpammupoBaHus  Internet  mpuioxkeHuit.  S3bIK
runeprekcToBoit pazmetku HTML.

Tema 3. SI3bIKH ¥ cHCTEMBbI IPOrPAMMHUPOBAHUS

MaccuBbl:  OJHOMEpPHBIE, JBYXMEpPHbIE, MHOroMepHble. Pa3memienne B
ONEPaTUBHOM MMAMSTH, CDABHEHUE CO CBSI3aHHBIMU CIIICKaMu. BcTaBka 3J1EMEHTOB, ITOUCK,
ynajaeHue (111 OTHOMEPHBIX MAaCCUBOB), OIICHKA aJITOPUTMHUUECKOM CII0)KHOCTH.

Coucku: JnuHEWHBIE, KOJIBIIEBBIE, IBYCBSI3HbIC. Pa3menieHue B ONepaTUBHOU
MaMATH, CPAaBHEHHE C MACCUBAMH.

Ouepenu, creku, paeku. Omnepanuyd BCTaBKH, IIOMCKA, YAAJNEHUSA; OILICHKA
AJTOPUTMUAYECKOU CIIOKHOCTH.

bunaprnoe nepeBo. COanancupoBaHHOe OumHapHOe nepeBo. OOXombl JepeBa,
anroputMm. I[lpomuteie nepeBbs. B-nepeBbs: onpeneneHre U cpaBHEHUE C OMHAPHBIMU

JEPEBbSIMU.



SA3piku  m cpenctBa  mporpammupoBanus  Internet  nmpunokenmid.  S3bIK
rurnepTekcToBou pazmerku HTML.

Azpik XML. Cxema XML-gokymenTta. Be6-nporpammupoBanue. BedcepBUCHI.

Tema 4. CucreMbl HCKYCCTBEHHOTO HHTEJIJIEKTA U IPUHATHS PellleHuil

OcCHOBHBIE TIOHSTHS UCKYCCTBEHHOTO WHTEJUIEKTa; UH(POPMALMOHHBIE CUCTEMBI,
MMUTHPYIOIIHE TBOpUYECKHE mporiecchl. COOTHONICHHE MOHATHA WH(POpPMAIUS, 3HAHUS
JTAHHBIC.

WNurennexkTyanbHble  HMH(QOPMAIMOHHBIE CHUCTEMBI: TOHSTHE, OCOOEHHOCTHU
kinaccudukanus. CUCTEMBbI HHTEIUICKTyaJIbHOTO HHTepdetica sl WHGOPMAIMOHHBIX
cucteM. HHremnekTyaibHble WHGOPMAIIMOHHO-TIOMCKOBBIE CHUCTEMBI. JKCIEpPTHHIC
cuctembl. CamooOyuaronuecs cucteMbl. Mojiesid 3HaHW#; JIOTUKO-TUHIBUCTUYECKUE U
GyHKIIMOHATBHBIE MOJIEIN, CEMAaHTHYECKHE ceTh, ¢GperdMOBBIE MOJCIHU, MOJCIb
IPUKJIAJAHBIX TPOEAYD, PEATU3YIOMUX MpaBuiia 00pabOTKU JaHHBIX.

Metoapl mipeAcTaBiieHUs 3HAHUW B 0azax MaHHBIX HHGOPMAIMOHHBIX CHUCTEM.
WNnxenepusi 3HaHUM, HHCTPYMEHTANIbHBIE CpecTBa 0a3 MaHHBIX M 3HaHWN. TeHIeHuuu
Pa3BUTHS TEOPUH UCKYCCTBEHHOTO MHTEJUIeKkTa. OnepaTuBHAs aHATUTHYECKas 00paboTka
unpopmarmu  (Online  Analytical Processing-OLAP):  monsiTHe, TpPUHIUIBI U
(GyHKIIMOHATBHBIE BO3MOXKHOCTU. XapaKTePUCTUKA, CTPYKTypa M TPHHIUIBI padOThHI
OLAP-cucrembr. WnuTemnekryanbnbnii ananmu3 npanasix  (MAJZl, Data Mining) B
KOPIIOPaTUBHBIX CUCTEMaX MW TJIOOANBHBIX CeTAX. VCKyCCTBEHHbICE HEWPOHHBIE CETH
(MHC).

Uctopus wuccnenoanuii B ob6mactu HMHC. OchHoBel konunenuuu MWMHC.
[IpunnunuanpbHas cxeMa HUCKyccTBeHHOTro HevipoHa. Buasl MHC. OcHoBHBIE 3adauw,
pemaemblie npu nomotu MHC. OcHoBHble HanpaBienusa npumenennss MHC B sakoHOMUKe.

Tema 5. MatemaTnyeckoe NporpaMmmMupoBaHue

Bekroper u wmatpunbl. CHCTEMBI JIMHEWHBIX —alreOpandecKux ypaBHEHHIA.
HccnegoBanne W pelnieHUEe CUCTEM JIMHEHWHBIX anreOpandyeckux YpaBHEHUUW METOJ0M
XKopnana-I'aycca. basucubie pemienus. [louck HeoTpHIaTENbHBIX OA3UCHBIX PEIICHUMA
CUCTEMBI JIMHEWHBIX anreOpandeckux ypaBHeHU. CHUMIUIEKCHBIE TPeoOpa3oBaHUA.
CucteMbl JIMHEWHBIX aireOpanyecKuX HEpPaBEHCTB. BBINMyKIble MHOTOrpaHHbIE

MHOZKECTBA. TeopeMa O MMpCACTAaBJICHHUU TOYCK BBIITYKJIOTO MHOI'OI'PaAHHOI'O MHOKCCTBA.



JluneitHbie OaaHCOBBIC MOICNIA B SKOHOMUKE.

[IpumMepbl JIMHENHBIX ONTUMU3ALUOHHBIX MOJIETIE B DKOHOMHUKE W YIIPABIICHHH.
JIuneitnast mpou3BOACTBEHHAA 3a7a4a. [locTaHoBKa U pa3auvHble POPMBI 3alUCH 3a7a4U
JMHEWHOTO MpOrpamMMupoBaHus. ['eomerpudeckas HHTEpIpeTanus 3a1ayd JIMHEHHOTO
nporpammupoBanus. Kanonudeckass ¢opma 3aaud JUHEHHOrO MPOrpaMMHUPOBAHUA.
Homyctumble pemenusi. CBoicTBa 00JaCTH  JTONYCTHMBIX pEIIEHUH. AJIrOpUT™M
CUMIUIEKCHOT'O METO/Ia TUHEWHOIO MPOrPaMMHUPOBAHMS.

CUMIUIEKCHBIM  METOJI Kak METOJl HamlpaBJIEHHOro mepedopa 0a3uCHBIX
JTOMYCTUMBIX pemnieHnil. Kputepuili onTUManbHOCTH. DKOHOMUYECKAasi WHTEPIPETALUS
3a71a4¥ JIMHEWHOTO MPOrpaMMUPOBAHHUS, CUMIUIEKCHOTO METO/Id, CUMILIEKCHBIX OLCHOK.
CXOIMMOCTh ~ CHMIUIEKCHOTO  METOJA.  BBIpOkKIEHHBIE — 3aJaudl  JIMHEHHOTO
[IPOTPAMMHUPOBAHUA. 3AlMKINBAHUE CUMIUIEKCHOTO METOJAa M METOJbl YCTPAaHCHHMS
3alMKIMBaHug. MeTton ucKyccTBeHHOro Oasuca. MoauduiupoBaHHbIM CUMILIEKCHBIN
METOJ.

CummMeTpuyHasg mapa JBOWCTBEHHBIX 3aJad. OJKOHOMHYECKAs HWHTEpHpeTaIus
NBOMCTBEHHON 3anaun. (OCHOBHOE HEPABEHCTBO TEOPHM JBONCTBEHHOCTH, €rO
SKOHOMMYECKas HHTepIperanus. llepBas u BTopass OCHOBHBIE TEOPEMBI IBOUCTBEHHOCTH,
UX TEeOMETpUYECKass M DSKOHOMHUYECKAas WHTEpnpeTauus. TpeTrbss OCHOBHAs TeopeMa
JBOMCTBEHHOCTH, €€ T'E€OMETpUYEeCKass M SKOHOMHUYecKas wuHTteprpetanus. Oo0gactb
YCTOMYMBOCTA  JBOMCTBEHHBIX OILICHOK. JIBOWCTBEHHBIM CHUMIUIEKCHBIH  METO/I.
Hecummerpuunas napa 1BOMCTBEHHBIX 3a/1a4.

[locraHOBKa M HOKOHOMMYECKAs MHTEpPIpETalrs 3a4ad [apamMeTPUYECKOIrOo
IporpaMmMupoBaHus. Pemenue 3amad napaMeTpuyecKoro nmporpaMMUpPOBAHUS B ClIydae
3aBUCUMOCTH KO3(PPUITMEHTOB 1EIEBOU (PYHKIINH, STIEMEHTOB MaTpUIlbl KOG HUITMEHTOB
PY HEU3BECTHBIX WJIM 3JIEMEHTOB BEKTOpAa CBOOOJHBIX YJIEHOB OT OAHOTO MapameTpa.
Crydaii 3aBUCUMOCTH BCeX KO3 (HUIIMEHTOB 3a/1a4u OT OJHOTO IMapaMeTpa.

3agaun  MapaMeTPUYECKOrO0 IMPOrPAMMHUPOBAHHUS, 3aBUCSAIIME OT MHOTHX
napamerpoB.  MccnemoBanue  yCTOMYMBOCTM — PELICHUS — 3aJa4d  JIMHEWMHOTO
nporpammupoBanus. HeoOXxoaumbie W TOCTaTOYHBIE YCIOBUS YCTOWYMBOCTH 3a/1ad
JIMHEMHOr0 nporpaMmupoBanusa. Meron peryimsapuszanuu TUXOHOBA Ui pELUICHUSA

HEYCTOMYMBBIX 33/1a4 JIMHEWHOTO ITPOTPAMMUPOBAHUS.



IlocraHOBKa M  JKOHOMMYECKas HMHTEpIpETanus 3a4ad  [EeJOYUCIECHHOIO
nporpaMmmupoBanus. Metoasl oTcedeHus. OOIIas XapakTepUCTUKa KOMOMHATOPHBIX
METOOB PELICHHUS 3a7a4 LEJIOYUCIEHHOTO MPOrpaMMHUpPOBaHysl. MeTo1 BETBEN U IPAHUL.
JluckpeTtHoe nporpaMmupoBanne. OUKTUBHBIE IEPEMEHHBIE.

OOmiass 3amaya  HEJIMHEWHOrO  MPOTpaMMHUPOBAHUS, €€ TeoMeTpudecKas
MHTEpHpPETALNs U SKOHOMUYECKUE NpuiiokeHns. HeoOXoaumeple U JOCTaTOUYHbBIE YCIOBUS
sKCTpeMyMa (PYHKIIUK HECKOJIBKUX NepeMeHHbIX. Teopema @epma. CtaninoHapHbIE TOYKU
mubdepenuupyembix  Gynkumid. Marpuna IT'ecce. Kpurepuit CunbBectpa ans
HCCJIEIOBaHMs CTalMOHApHBIX TodeK. OxaiimieHHas Martpuna ['ecce. Henunelinas
IPOU3BOJICTBEHHAS 3aJa4a. 3a7a4a ONTUMHU3ALMH 3aTPAT HA PEKIIamy.

JleTepMUHUpPOBAaHHBIE MOJENM YHOpPaBICHHUsS 3amnacamu, (opmyna Buicona.
[Ipou3BoACTBEHHBIE (QPYHKIMHU, TEOpUs (UPMBbI, aHAIU3 MPOU3BOJACTBEHHON (YyHKUIUU
Ko66a-/Iyrnaca.

YcenoBHbBIN 3kcTpeMyM. Meton mHoxkuTenen Jlarpanxa. ¥Ycnosusa KynaTakkepa,
UX TEOMETPUYECKasl U SKOHOMUYECKAst UHTEPIPETALHUA.

Brinykiible MHOKECTBA ¥ UX CBOMCTBA. Te€OpEMBI OTAECIUMOCTH.

Cucrembl BBINYKJIBIX HEPABEHCTB. Bbimykible (GyHKIMM M UX CBOMCTBaA. 3anaya
BBIITYKJIOI'O ITPOIPaMMHUPOBAHUs, €€ TEOMETPUYECKAsI UHTEPIPETALUA U IKOHOMUYECKUE
MIPUIIOKEHUSL.

Ycnosue perynspaoctu. Oyukuus Jlarpanxa. YcinoBue onTuManbHOCTH. Teopema
Kyna-Takkepa. YcnoBust Kyna-Takkepa B nuddepenimanbaon hopme.

3ajada KBaIpaTUYHOTO IPOTPAMMHPOBAHUS, €€ T€OMETPUUECKAs NHTEPIIPETALIHSL.
CHMIUIEKCHBIA METO KBaIPaTUYHOIO IPOrpaMMHUPOBaHMS.

Tema 6. UncsieHHbIe MeTOAbI 1 METOAbI ONITUMHU3ALNHU

be3ycnoBHBIN 3KCTpeMyM (DYHKIIUU OJTHON MEPEMEHHOM.

MeTopl fenenHns oTpeska Mmomnojam, 30J0TOro CeUeHus1, mapadoJ, KacaTelbHbIX.

MHoroMepHbIii Mouck 0€3 MCHOJb30BaHUs MPOU3BOAHBIX: METOJI IUKINYECKOTO
ITIOKOOPAMHATHOTO CITyCKA.

MHOroMepHbI MOUCK C MCIIOJIB30BAHUEM MPOU3BOJHBIX: I'PAJUCHTHBIN METOJ,
MmeToa HerroToHa.

YucreHHsle MECTOObI YCHOBHOﬁ OIITHUMHU3AWKU: MCTO ITPOCKIUHU I'PAJUCHTA, MCTO



YCIIOBHOTO TPaJMEHTa, METO] BO3MOXKHBIX HampaBieHuid, Meron OpankaBynda, meron
JTUHEeapU3aluu.

Meron mrpadubix dynknuit. [lonstue mrpadHoi yHkiMu. MeToa BHEIIHUX
mTpadHbIX GYHKIIHMI: adrOpUTM U TEOpeMa CXOIMMOCTH. MeTo 1 BHYTPEHHHUX MITpadHBIX
(GYHKUUNA: aNropuT™M U TeopemMa cxoauMocTu. KoMOMHUPOBaHHBIN METOJ] BHYTPEHHUX U
BHEUTHUX MITPadHBIX GYHKIIUI: alTOPUTM U TEOpEMa CXOIUMOCTH.

Meton mHOXuUTEINEH Jlarpanxka.

Cneunduka  3amady  JUHAMHYECKOro  mporpammupoBaHus.  OCHOBHBIE
MIPEATOIOKEHUS O TIEIEBON (PYHKITUH.

[TapameTp CcOCTOSIHMSI, YpPaBHEHHE COCTOSIHMS. [IpMHIMI ONTUMAaIBHOCTH
bennmvana.

PekyppenTHoe cooTHomieHHe. 3ajadya o0 ONTUMAJIbHOM  paclpeiesieHun
MHBECTHLIMH. 3a1aya 0 HanboJee pallnoOHAILHOM MCIIONIb30BaHUM pabodelt cuiibl. 3aiadya
0 3aMeHe 000PyOBaHUS.

JluHamudeckass 3ajada yIOpaBiI€HUs 3allacaMdM M €€ PEIICHHE METOJAOM
JUHAMUYECKOTO IPOrPAMMHUPOBAHMSI.

Cenenue 3a1aund JMHAMHYECKOrO MPOTPaMMHUPOBAHUS K 3ajaye O KpaTdyaullieM
MyTH.

[Ipocreiimias 3agavya BapHallMOHHOTO HcuucieHuss B (opme Jlarpanxka u ee
SKOHOMMYECKHN cMbICT. DyHKIMSA [ amMmuinbTOHA.

VY ca0BUS ONTUMAIBHOCTHU. 3a/1a4a ONTUMAIBHOTO YIIPABJIEHUS, €€ SKOHOMUYECKas
MHTEpHpETaLns.

[Mpunuun makcumyma IloHTpsirMHA, OKa3aTeIbCTBO NPUHLMUIIA MaKCUMyMa C
nomMolibio popmanusma Jlarpanxa.

[IpuMeHeHre MpUHIMIIA MAKCUMYMa B MOJIEIISIX ONTHUMAJIBHOTO SKOHOMUYECKOTO
pocta. ONTUMaJIbHBIN 3KOHOMUYECKUH pocT B Mojiesin Colioy.

O6o0uenne npuHMna Makcumyma [loHTpsiruHa Ui 3a7ady  ONTUMAIBHOTO
YIPABJICHUS PACIIPEAECICHHBIMA CHCTEMAMH.

[Tonsitue 06 obmiet Teopun ontTumuzanuu JlyooBuiikoro-MumroTiuHa.

[TonsiTHE 3a/1a4¥ MHOTOKPUTEPUATIBHON ONTUMHU3ALMHA. MEeTO/ MOCIe10BATEeIbHBIX

YCTYIIOK.



OddextuBnocts mo [Mapeto. Mogens oOMeHa, ruarpamMmma DxBopTa-boyu.

Tema 7. MeToabl NPUHATHS pellieH Uit

Martpuna mocineacTBMM M MaTpula  COXKAJIEHWH, MX  JKOHOMMYECKasd
MHTEPIIPETALHS.

IIpuHsATHE pelIeHU B YCIOBUAX IOJHOM HEOIPENEICHHOCTU: KpuTepuu Bambna,
Coasuka, ['ypBuiia.

[IpuHaATHE pelmeHni B YCIOBHUSAX YacTUYHOM HEOIPEIEICHHOCTUA: KPUTEPUH
MaKCUMM3ALHUNA 0XKUIAEMOI0 10X0/1a, MUHUMHU3ALUN 0KUJAEMBIX COKAJICHUMN.

banecoBckuii MoAX01 K MPUHIATHIO PEIIEHUNA U €70 YKOHOMHUYECKUE ITPUIIOKEHHUS.

Matematuueckue MoJ€AM  KOH(DIUKTHBIX CUTyalud. AHTaroHHUCTUYECKOE
ITIOBEJICHUE UTPOKOB.

MarpruHas urpa, ee reoMeTpudecKas 1 SJKOHOMHYECKass MHTepIpeTanns. YucToie
U cMemaHHele crparerud. OntuMmanbHble crpaternd. OCHOBHash Teopema TEOopUur
MAaTpUYHBIX UTP. MaTpuyHas urpa Kak MOJAENIb COTPYAHUYECTBA U KOHKYPEHLIUH.

HexoonepatuBHoe noseneHue UrpokoB. bumarpuyHas urpa, €€ 3KOHOMUYECKAs
uHTeprperanns. YucTeie U CMElaHHble cTpaTerui. MakCUMUHHBIE CTPATETUU.

KoonepartnBHoe moBeieHre UTPOKOB B OuMMaTpuyHOil urpe. MHuoxkectso Ilapero.
[leperoBopHoe MHO)eCTBO. ApOuTpaskHas cxema Hama. MccnenoBanue cotpyaHuuecTBa
Y KOHKYPEHIIMU MPOU3BOAUTENIEN HA PBIHKE OJHOTO TOBapa C IMOMOIIBIO HEMPEPHIBHOTO
0000111eHHs1 OuMaTpuyHOU Urpbl. KoonepaTuBHbIE UTPBI MHOTUX JIULI.

Koanumuu, nenexu, sapo urpsl, pemenus no ¢oH Heilimany-MopreHmrepHy.
Bekrop Hlennum m teopema Illennu. Herpan3uTuBHOCTH NpaBuia OOJBIIMHCTBA U
KBaTM(UIIMPOBAHHOTO OOJILIIMHCTBA. Teopema Dppoy.

Tema 8. Teopust BepositHocTeit 1

[IpenMeT u 3agaum TEOpUU BEPOSTHOCTEN. J|eTEpMUHUPOBAHHBIE Y CTATUCTUYECKHUE
3aKOHOMEPHOCTH B DKOHOMMKE U YIIPABIICHUH.

[ToHsTHE CTATUCTUYECKOW YCTOMYMBOCTU. DJIEMEHThl KoMOuHaTtopuku. [IpaBuio
CYMMbl W TpaBWwiO mpousBeAeHus. llepecTaHOBKHM, pa3MmellleHHss M coOYeTaHHS Oe3
noBTopeHui. IlepecTtaHoOBKH, pa3MENIEHUS U COYETAHUS C IIOBTOPEHUSIMU.

Crnyuaiinble coObITHS, UX BUAbL. Onepanuu Haja COOBITUSMH Kak ONEpalu Hajl

MHOkecTBaMu.  Kmaccuueckas — ¢opmyna  BeposTHOCTH.  ['eoMeTpuyeckuit
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CTaTUCTUYECKUHU ITOAXOBI K OIIPEAEIECHUIO BEPOSITHOCTH.

@dopmyna  TMIEPreOMETPUYECKON  BEpPOSITHOCTH.  G-ajredbpa  COOBITHIL.
BeposATHOCTHOE ITPOCTPAaHCTBO. AKCHOMAaTUYECKOE MOCTPOCHUE TEOPUHM BEPOSTHOCTEM.
Teopema Cl0KeHHS BEPOSTHOCTEN.

OO0o01IeHHass TeopeMa CJIOXKEHUS BEPOATHOCTEH. YCJIOBHBIE BEPOATHOCTH.
HesaBucrumocTs cOOBITHI.

@®opmyna mnonHoW BeposTHOcTH. Dopmyna baiieca. IIpoctenmme npumepsl
IPUMEHEHUS TEOPUU BEPOSITHOCTEN B SKOHOMUKE U YIIPABJICHUH.

ITocnenoBaTenbHOCTh HE3aBUCUMBIX HCTIbITaHUN. DopMyna bepHyruim.

dopmyna IlyaccoHa. ITonsaTne 0 3aBUCHMBIX VCIIBITAHUSX.

[TocnenoBaTenbHOCTH UCTIBITAHUM B DKOHOMHUKE U YIIPABJICHUU.

CnyuaiiHass BenmnuuHa W ee (QyHKUUA pacnpeneneHus. CBoicTBa (yHKUUU
pactpenenenusd. JluckperHas cilyyanHas BelW4MHA. PAn pacnpeneneHus TUCKPETHON
CIIy4alHOW BeNMUYMHBL. DyHKIUSA pacpenesieHus JUCKPETHON CITy9ailHON BEJIMYUHBI.

UucnoBele XapaKTEPUCTUKHA JUCKPETHOM CIIy4aliHOM BEIWYUHBI: MAaTEMAaTUUYECKOE
OKMJIaHUE, TUCIIEPCUs, CPEAHEE KBAAPATUYHOE OTKIIOHEHHUE.

buHOMUHANBHBINA, THUIEPrEOMETPUYECKAN, TE€OMETPUYECKUMN, OTPULIATEIbHBIN
OMHOMUANBbHBI W IyaCCOHOBCKMH 3aKOHBI paclpeleleHus M WX IPUMEHEHUE B
SKOHOMHKE.

AOGCONIIOTHO HempepbiBHAsS ciy4yaiiHas BenuuuMHa. DYHKIUS paclpeiesieHus U
(PYHKIIMS IJIOTHOCTH pacipeesieHnss aOCOIIOTHO HEMPEPHIBHON CIIy4aliHOM BEJIMYUHBI.

CpoiicTBa (yHKIMHM TUIOTHOCTH pacrpeaeneHus. YuciaoBble XapaKTepUCTHUKU
HENPEPBIBHOM CIIyYalHOW BEJIMYMHBI: MATEMATUYECKOE OKUJIAHUE, JUCIIEPCUsl, CPEIHEE
KBaJIpaTUYHOE OTKJIOHEHHE. PaBHOMEpHBI, HOPMAJIBHBIA M ITOKA3aTEIbHBIA 3aKOHBI
pacnpeneneHus U chepbl UX TPHUIIOKEHUS] B SKOHOMHUKE U €CTECTBEHHBIX HayKaX.

CranpapTHas ciy4yaiiHas BEJIMYMHA, €€ YUCIIOBBIE XapaKTepUCTUKU. CTaHIapTHBIN
HOPMaJIbHBIN 3aKOH PACHPEICIICHHUS.

OO1iee moHATHE Cay4yailHOW BeNIWYMHBI Kak u3Mepumon ¢yHkiuu. Ilonarue o
MaTeMaTU4eCcKoOM OXkKuIaHuu kak narerpaie Jlebera. Teopema o pa3nokeHUH CIIydaitHON
BEJINYMHBI.

[Iprmepsl CHHTYIISIPHBIX CIIyYalHBIX BEJIWYUH. [[prMephl CMEIIaHHBIX CIIy4YalHbIX
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BEJIMYMH B S5KOHOMHUKE.

CpaBHEHHE CIy4ailHBIX BEJIMYMH: OTHOLICHHWE MPEANOYTCHUS, OXHUAaeMas
MOJIE3HOCTh, ONTUMAIIBHOCTH 1O [Tapeto. HauanpHble MOMEHTBI CITy4ailHOW BEJTUYHUHBI.

LlenTpanpHble MOMEHTHI chy4yaiiHOW BenauuuHbl. [IpomsBogsmias QyHKuIMsA
CIIy4yaliHOW BEJIMYMHBI. XapakTepucTuueckas QyHKIUS CITydaitHOW BETUYMHBI.

CpoiictBa mpom3BoAsAIIeH (yHKIMH. ACHMMETPUS M IKCIECC CIIy9alHOU
BEJIMYMHBI. KBaHTWIM M IPOLEHTHBIE TOYKM CIy4alHOW BEIWYMHBL. MeauaHa u mojaa

CIIly4YalHOM BEJINYUHBI.

Tema 9. Teopusi BeposiTHOCTEH 2

Ciyqaitnbeiii Bektop. OyHKIHS pacupelesieHns CIIy4alHOrO BEKTOpa, €€ CBOMCTBA.
JIMCKpEeTHBIN ciTydailHbId BEKTOP: TaOIHIA paclpeAesICHHs], MAaTEMaTHUYECKOE OXKUIaHHE.
AOCOTIOTHO  HENPEpHIBHBIM  CiIydallHbII  BEKTOp: IUIOTHOCTh  paclpeiesieHusl.
MaremaTH4ecKoe OKHMIAHUE CIIY4alHOTO BEKTOpA. 3aBUCHMOCTb W HE3aBHUCHMOCTH
KOMIIOHEHT CIIy4allHOI'O BEKTOpa.

KoBapuanust 1 ko3pPUIMEHT KOppeasuu Kak Mepbl OJM30CTU CBA3M MEXKIY
KOMITOHEHTaMH CJIy4ailHOrO BEKTOpa K JIMHEWHOW (QyHKIuoHaibHOU. KoBapuannoHHas
Marpuna. Koppensunonnas Marpuna. Marpuna B3auMHbIX KOBapuauvid. MHOTOMEpHBIN
HOPMaJbHBIM  3aKOH  pacnpenesieHus.  MHOTOMEpHBIM ~ PaBHOMEPHBIA  3aKOH
pacrpeneneHus.

Tema 10. Teopusi BepositHOCcTe# 3

QOyHKIMSA OJHOM CIy4YalHOW BeJWYMHbL. DYHKIHS HECKOIBKHX CIyYalHBIX
Besn4urH. Popmyiia KOMIIO3ULIVH.

KoMmo3unuss paBHOMEPHBIX CIydalHbBIX BeIMYMH. KoMIO3uMIMs HOpPMaJbHBIX
Cily4ailHbIX BelMuuH. JlorapudMuueckn HOpMalIbHBIN 3aKOH pacipeieNieHus: MEXaHU3M
o0Opa3oBaHMsl, TPUMEPHI UCIIOJIB30BAHUS B COL[MAIbHO-DPKOHOMUYECKHX 3aauax.

Pacnipenenenus y2, Creiogenta u ®umepa-CHenexopa. TaOmuupl MpOLIEHTHBIX
TOYEK ITUX PACIPEACTICHUM.

VYcnoBHbIE 3aKOHBI pacHpeAcsieHUs. YCIOBHBIM psif pacnpeneneHus (A
JUCKPETHBIX CIy4YalHBIX BEIMYMH), YCIOBHAs IUIOTHOCTb pachpeneneHus (amns

HCIIPCPBIBHBIX CJ'Iy‘—IElfIHBIX BeJII/ILII/IH). Yci1oBHOE MaTEMaTHUYECKOE OXHMAaHHC. CDopMyna
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IIOJTHOTO MaTeMaTH4eCKOro oxuaanus. opmMyna noJHON JUCIIEPCHH.

HepaBenctBo MapkoBa. HepaBenctBo UYeOwiméBa. IlocnemoBarenbHOCTD
CIIy4alHbIX BEJINYMH.

CxomuMocTh 1o4TH HaBepHOoe. CXOAMMOCTh MO BEPOSITHOCTH. CXOIMMOCTH MO
pacrpeeneHuro.

Tema 11. Teopusi BeposiTHOCTEH 4

MaccoBble ciydailHble sBJIEHHS B SKOHOMHUKE. Teopema YeObléBa M OLEHKA
MaTeMaTH4ecKoro oxuaanus. Teopema bepHyIIu 1 olleHKa BEPOSITHOCTH.

Ycunennslii 3akoH Oompmux yucen. OOCyXIeHUE YCIOBUN CTaTUCTUYECKOU
YCTOMYUBOCTH.

[TonsiTre 0 LEHTpAIBHOM MpPEAECTbHON TeOpeMe. MeCTO HEHTPAIbHOM NPEACIbHON
TEOPEMBI B U3YYEHNUN CTATUCTUYECKUX 3aKOHOMEPHOCTEN B DKOHOMHKE M YNPABJICHUMU.
Teopema Jlesu.

Teopema JlamynoBa. OOcyxaeHue cmbicia ycioBusi Jlunuae-6epra. CreacTBus
LCHTPAIBHOM MPENCIBHOM TEOPEMBL: JIOKAJIbHAasi W  HUHTErpajbHAs TEOPEMBI
MyaspaJlaruaca.

Tema 12. MaTemaTuyeckasi CTaTUCTHKA 1

[Ipenmer u 3aj1aun MATEMATUYECKON CTATUCTUKH. THUIIBI MPU3HAKOB B SKOHOMUKE U
YIPaBJICHUH: UHTEPBAJIbHBIE, TOPSIAKOBBIE, PAHTOBBIE, TUXOTOMUYECKHE.

I'enepanbHas 1 BEIOOPOUHAs COBOKYNMHOCTH. KOHKpeTHas u ciyvaiiHasi BBIOOPKH.

[Iporpammel «I'enepanus cirydaitHbIX yucen» u «BbiOopka» HaACTPONKHU « AHAIU3
naHHbIX» makera Microsoft Excel. Bapuarnwonnsiii psng.  CTaTuCTHUECKUH  psif
pactpenenenus. IHTepBaabHbINA BapUallMOHHBIN psia. OIleHKa YMCIOBBIX XapaKTEPUCTHK
reHEPAbHOM CITy4ailHOM BEJIMYUHBI C IOMOIIIHIO0 BHIOOPOUYHOM CIIy4ailHOM BEJIMYUHBI.

BriObopouHoe cpeHee Kak OlleHKa MaTeMaTH4ecKoro oxkujaanus. OTHOCUTEIbHAS
4acTOoTa Kak OLIEHKa BEepOsTHOCTU. BriOopouHas aucriepcus Kak OlLleHKa TUCIEPCUU.

Ounenka GyHKUMM pacnpeneseHuss M IUIOTHOCTH (YHKLUMHM pachpeeraeHus
reHepaabHOM cilydanHoM BenuuuHbl. [lomuron wacror. ['mcrorpamma. KymynstuBHas
KpUBasi.

[Mporpamma «I['mcTorpamMMay HaJICTPOWKH «AHAIHM3 AaHHBIX» makera Microsoft

Excel. CooTHolieHne Mexay npeneabHON OMMOKON BBHIOOPKH, YPOBHEM 3HAYMMOCTHU
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(puckom) u o0BeMOM BBIOOpKHU. MCMOIB30BaHWE 3TOTO COOTHOIIEHUS B OpPraHU3alldA
BBIOOPOYHBIX 00CIICIOBaHUM.

ToueuHas oLeHKa mapaMeTpa T'€HEpAIbHOW COBOKYMHOCTH. CBOMCTBA TOYEYHBIX
OIICHOK TIapaMETPOB: COCTOSTEIBHOCTh, HECMEIIEHHOCTh U A(H()EKTUBHOCTH OICHOK
napameTpoB. CBOICTBA BHIOOPOYHOT'O CPEIHET0, BHIOOPOUHOM TUCIIEPCUU, UCTIPABICHHON
BBIOOPOYHOMN AUCTIEPCHUH.

Metonpl MOCTPOCHHS TOYEYHBIX OLICHOK. Mertox  momeHTOB. Merox
MaKCHUMaJIbHOTO Tpapaonoaodusi. [locTpoeHue OLEHOK MNapaMeTpoB pacipeneieHui
CJIIyYalHBIX BEJIIMYNH, TPUMEHSAEMBIX B SJKOHOMUKE U YIIPABIICHUU.

Cratuctuueckue  ¢yHknmu  mnakera  Microsoft  Excel.  IIporpamma

«OrnucarenbHas CTaTUCTUKA» HAJCTPOMKH «AHaJIM3 JTaHHBIX» Mmaketa Microsoft
Excel. 3akoHbI pacnpeqelieHnss CTATUCTUK, CBA3aHHBIX ¢ HOPMAIBHBIM pacipe/ieiCHIEeM
(Crpronenra, 2, Gumepa-CHenexopa).

Tema 13. MaTemaTuyeckasi CTATUCTHKA 2

NuTepBasibHass OLEHKa MapaMeTrpa TE€HEpPajJbHOM COBOKYIHOCTH. TO4YHBIE
VHTEPBAJIbHBIE OLICHKU BEPOATHOCTH U MATEMATUYECKOTO OXKUIAHUS.

[TonsiTue cratucTUyeckoi runore3bl. Buapl cratuctuueckux runores. Kpurepuit
IIPOBEPKU THUIOTE3bI, KPUTHUUECKOE MHOXKECTBO. [IpoBepka rumore3 ¢ IMOMOIIBIO
VHTEPBAIBHBIX OLIEHOK.

Ounbku epBOro U BTOPOro poaoB. MomrHocTs kputepus. [I[poBepka rumnoressl o
PaBEHCTBE MAaTEMAaTUUYECKOr0 OXUIAHUS TEOPETUYECKOMY 3HaueHuro. I[IpoBepka
TUIIOTE3bl O PABEHCTBE JBYX MaTeMaTH4yeCKuX oxupaHuil. [IpoBepka rumoressl O
PaBEHCTBE BEPOSTHOCTH COOBITHS TEOPETUUECKOMY 3HAUCHHUIO.

IIpoBepka rumoresbl O pPaBEHCTBE ABYX BeposiTHOCTEW. Kpurepuum cornacus.
Kpurepnit cormacus y2 Ilupcona. Mcnonp3oBaHue anmapata NPOBEPKH THIIOTE3 B
SKOHOMUKE U yIpaBiicHUHU. Peanu3anus KputeprueB MPOBEPKUA CTATUCTUUECKUX TUIIOTES B
nakere Microsoft Excel.

Paznen 2.2 UcciienoBareibCKUid MPOEKT

HccnenoBarenbCKkuil MPOEKT JOJKEH COAEPKATh: TUTYJIbHBIN JIMCT; OrJIABJICHUE,
BBEJICHHE; OCHOBHYK) YAaCTh;, 3aKJIFOYEHHE; CIUCOK HCIOJIb30BAHHBIX HWCTOYHHKOB;
MPWIOKEHUS (TIPU HEOOXOIUMOCTH).

TUTYIBHBINA JUCT — NEPBBIA JIUCT KCCIENO0BATEIBCKOTO MPOEKTa, 0hOopMIIIEeTCS B
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cooTBeTcTBUH € popmoii (mpunoxenne Ne 1 k [IporpamMMe BCTynUTENbHBIX UCTIBITAHH).

PexomenyembIii 00beM cocTaBisieT He O6osee 35 cTpanuil 0e3 yuera MpUI0oKeHHUH.

HccnenoBarenbckuil MpOEKT JOJKEH OTBEYATh CIETYIONINM TPeOOBAHUSM:

aBTOPCKasi CAaMOCTOSTENbHOCTb;

MOJIHOTA UCCJICIOBAHUS;

BHYTPEHHSIS JIOTUYECKAas CBSI3b, MOCIEA0BATEILHOCTD U3JI0KECHUS;

IPaMOTHOE U3JI0’KEHUE HA PYCCKOM JIUTEPATYPHOM SI3BIKE;

BBICOKUN TEOPETUYECKUM YPOBEHbD.

Tpebosanus k oghopmnenuro ucciedo8amenbCKko2o npoekma

HccnenoBarenbckuii mpoeKT oopMIIIeTcs Ha TucTax 0esoro meta ¢popmara A4 ¢
pasMmepamu moJjeit: ceepxy — 20 MM, cHu3y — 20 MM, crpaBa — 15 mwm, cieBa — 30 mwm.
Ipudt Times New Roman, kerens (mpudt) —14, uepes moatopa HHTEpBaa.

TekcT ncciie10BaTeNIbCKOrO MPOEKTa CIEAYET MeYaTtarb Ha OJTHOW CTOPOHE, LIBET
mpudTa YepHbIN, BEIPABHUBAHUE T10 IIUPUHE.

O0BeM HCCIeA0BaTENBCKOTO MPOEKTA JOJKEH COCTaBIIATH HE Oojiee 35 cTpaHMI]
HareyaTaHHOTO TEKCTa.

3amnmTa UcClieI0BaTeNIbCKOTO MPOEKTa MPOBOAUTCS K3aMEHAIIMOHHOW KOMUCCHEN
Mo TporpaMmaM TMOATOTOBKM HAYYHBIX M HAy4YHO-TIEJArorudyeckux KaJapoB B
acupaHType, MO Hay4YHOW CIEUHATBbHOCTH (Jlajieeé — KOMHCCHUSA) COTJIACHO
YTBEPKICHHOMY PacIHCaHUIO.

[Iporeaypa 3anIUThl KCCIIEI0BATENIHCKOTO MPOEKTa BKIFOYAET B Ce0S:

— JIOKJIaJ1 TTOCTYTAIONIETo (MIpeaycMaTpruBaeTcs He OoJiee 8 MUHYT Ha TOKJIa);

— BOIIPOCHI YJIEHOB KOMHCCHU MO HCCIIEIOBATEIIbCKOMY MPOEKTY U JOKJIaTy
nocTymnaromiero (Mpy OTBETaX Ha BOIMPOCH MOCTYMAIOIINA UMEET MPABO IMOJH30BATHCS
HCCIIEIOBATEIICKUM MPOEKTOM).

JlokJan 1omKeH BKIIIOYATh B ce0si: 000CHOBaHME U30PAHHOM TeMbI; ONTMCAHUE 1IN
M 3a7a4 MCCJIEIOBATEIbCKOTO TPOEKTa; OOBEKT W MPEAMET WCCIEIOBAaHUS; KPYT
paccMaTpUBaEMbIX IPOOJIEM U METOBI KX PEIICHUS; pe3yIbTaThl aHAIHM3a MPAKTHYECKOTO
Marepuaia U UX UHTEPIPETAIHNIO; KOHKPETHBIC PEKOMEHIAINH IO COBEPIICHCTBOBAHUIO
pa3pabarbiBaeMoOil TeMbl. B 3aKkirounTeNbHON YacTH JOKJIaJa OTpPa)kaeTcs 3HAYUMOCTh
MOJIYYEHHBIX PE3yJIbTaTOB U AAIOTCS OOITHE BHIBOIBI.

[Tocie BBICTYIJIEHUSI aBTOP HMCCIIEIOBATEIHCKOTO MPOEKTAa OTBEUAET HA BOMPOCHI
YJIEHOB KOMHCCHH.

Komuccust ipu onpeneneHnn pe3yiabTaTa 3allUuThl UCCIIEI0BATEIHLCKOTO MPOCKTa
IPUHUMAET BO BHUMaHUE:

— AKTYyaJIbHOCTb M MECPCIICKTUBHOCTb TEMbI IJIA 6y,Z[yH_ICFO JAUCCEPTALMMOHHOTI'O
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HCCJIEI0BAHMS;
— COJIEp’KaHUE UCCIIEOBATEIBCKOTO MPOEKTA, €0 3alllUTy, BKIIOYas JOKIA,
OTBETHI HA BOIIPOCHI WIEHOB KOMHUCCHH.
Ha ocHOBaHMM 3TOr0 KOMHCCHS BBICTABIISET OLICHKH.
HccnenoBarenbCKuil MPOEKT BBITIOIHIETCS HA PYCCKOM SI3BIKE.
HccnenoBarenbCKuil NPOEKT JOJDKEH ObITh BBINOJHEH IO TEMATHKE Hay4dyHOU

CHEIUATIBHOCTH C yKa3aHueM ¢GakysabTeTa U aenapraMmenta (kadeapsi).

Henmaprament (kadenpa) IIpoduniab Hay4YHOI CHIeHATBHOCTH
JlemapTamMeHT aHalu3a MarteMatrnyeckoe MOJIeIMPOBaHUE.
JAHHBIX 1 MAITUHHOTO Yucnennesie Metoasl. Kommiekcsl mporpamMm

00y4deHus
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3. YueOHO-MeTOoqMYeCKOe M HHPOPMALIMOHHOE O0ecrieyeHne

HopMmaTuBHBIE aKThI

1. «Koncturynust  Poccuiickoit  ®enepanuu»  (IpUHATA  BCEHAPOIHBIM
rojjocoBaaremM 12.12.1993 ¢ u3meHeHUs MU, OMOOPEHHBIMH B XOJI¢ OOIIEPOCCHICKOTO
rosiocoBanus 01.07.2020).

2. «I'paxnanckuii kojekc Poccuiickoit @enepanuu (yacte mnepsas)» oT 30
HOs10pst 1994 roma Ne 51-@3 (pen. ot 24.07.2023) (¢ u3M. W J0M., BCTYIL. B CHIIY C
01.10.2023).

3. «Kwmnmaenii kogeke Poccuiickoit @enepaunm» ot 29.12.2004 Ne 188-D3
(pen. ot 04.08.2023) (c u3Mm. u zo1., Beryi. B cuity ¢ 01.09.2023).

4, «Tpynosoit kogexkc Poccuiickoii @enepanun» ot 30.12.2001 Ne 197-@3
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4. Ilpumepbl TECTOBBIX 3aJaHUM

3aganue 1. BriGepure npaBuiibHbIC BAPUAHTHI OTBETA.

Bonpoc: Jlns yero Hy>)XKHO pa30UBaTh JaHHbIEC HA 00YYaIOIIYIO U TECTOBYIO BEIOOPKY?
Bapuanmer omeemoe:

- JUIsl KOHTPOJISI KauecTBa: €ClIM aJITOPUTM YacTO OIIMOAaeTcs Ha TECTOBOM BBIOOpKE U
IPAaKTUYECKU HE ollMOaeTcss Ha oOydarolleld BBIOOpPKE, 3TO O3HAYaeT, 4TO OH IPOCTO
«3aTlOMHUJD OTBETHI Ha 0OydYaromiei BHIOOpPKE, HE HAWAs 3aBUCUMOCTEH B JAHHBIX, U
TaKOM aJIrOPUTM HY>KHO J10paboTaTh

- ISl COKpAILEHUS] BPEMEHH OOy4YEHHUs alropuTMa: YeM MEHbIIE O00yJarolMX JaHHbBIX,
TEeM OBICTpEE MPOUCXOIUT OOYUEHHE ATOPUTMA

- JUIsl IOCTENEHHOIO0 00Y4YEeHHUs aNropuTMa: HaWIydlllee KaueCTBO OOBIYHO JOCTUTAETCS
py 00YYEHUHU AJITOPUTMA Ha CPEHEM OObEME JaHHBIX, MOXHO HayaTh C HEOOJIBLION
o0Oyyaro1ieit BBIOOPKH, U €CIU OLTMOKa aaropuT™Ma 0y1eT OO0JIbIION, TO T00aBUTh 0OBEKTHI

U3 TECTOBOM BBIOOPKHU

3aganue 2. BoiOepure npaBuibHbIE BAPUAHTHI OTBETA.

Bonpoc: YTo U3 nepeynciaeHHoro siBisieTcsl METPUKOM KadecTBa KjiaccupuKauu?
Bapuanumer omeemos:

- J10JIsL IPABUJIBHBIX OTBETOB

- CpeAHss KBaJpaTUyHas OlnoKa

- rwiomaae noa ROC-kpuBoit

- ITIOJIHOTa

3ananue 3. BoiOepurte npaBuibHbIC BAPUAHTHI OTBETA.

Bonpoc: Kakue meTpuku perpeccuu He yaeiseT BHUMaHue BhIOpocam?
Bapuanmui omeemos:

- MSE

- MAE

- Quantile loss

- MAPE
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3aganue 4. Bribepute npaBuibHbIE BAPUAHTHI OTBETA.

Bonpoc: KakoBel mocineAcTBHs OWIMOOK B 337auye KPEOUTHOIO  CKOPUHIA,
paccMaTpuBaeMoM Kak 3ajjada KjacCU(pUKauu?

Bapuanmur omeemos:

- BbIIaUa KpPeInTa 3aeMIIUKY, KOTOPBIM €ro He cCllocOOEH BEPHYTh, IPUBOAUT K
OTCYTCTBUIO NPUOBUIN U YOBITKOB IO JAHHOMY 3a€MILUKY

- BbIIaua KpeInTa 3aeMIIUKY, KOTOPBI €ro He clIoco0eH BEPHYTh, MPUBOAUT K YOBITKAM
[0 JAHHOMY 3a€MILUKY

- OTKa3 B KpEAUTE 3a€MUIUKY, KOTOPBI €ro Cioco0eH BEPHYTh, IPUBOJUT K YOBITKAM 110
JAHHOMY 3a€MILUKY

- OTKa3 B KpEAUTE 3a€MUIUKY, KOTOPBII €ro cioco0eH BEPHYTh, IPUBOJUT K OTCYTCTBHUIO

MPUOBLIN U YOBITKOB MO JAHHOMY 3a€MILHUKY

3ananme 5. BriOepute npaBuiibHbIE BapUAHThI OTBETA.

Bonpoc: CnyyaiiHble BO3MYILEHUSI MOJIETN TOMOCKEJaCTUUHBI, KOT/1a
Bapuanmuer omeemos:

- TUCIIEPCHSI OCTATKOB MOJIEJH SIBJISIETCS KOHCTAHTOM

- paBeH HYJI0 KOAPOUIIUEHT JEeTEPMUHAIIIN MOJICTTH

- KO3 PUIMEHTHI MOJETN HEKOPPETUPOBAHBI

- paBeH eAuHUIEe KOAPHUIIMEHT AeTEPMUHALIMKM MOJICIIN

3ananme 6. BoiOepute npaBuiibHbIE BApUAHThI OTBETA.
Bonpoc: K BujaM IMHATallMOHHBIX METOJ0B OTHOCSITCS
Bapuanmur omeemos:

- TUCKPETHO-COOBITUIHBIE METO/IbI;

- metog Monre-Kapio

- KOPPEJALIMOHHBIE METO/IbI;

- PErpecCUOHHBIE METOBL;

- AIMHAMHWYCCKOC IIPOIrpaMMHUPOBAHHC.

3ananme 7. Pemute 3amauy. BeiOepure npaBUibHbIN BapHaHT OTBETA
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Bonpoc: Tlposeputs BoInonHeHue yciaobuii Kyna-Takkepa B Touke (V5,V5) i 3agaun

MaTeMaTHIECKOTO IIPOrPaMMUPOBaHUS X+2y—>max, X2+y?<4, x>0, y>0
Bapuanmul omeemos:

- BCE YCIJIOBUS BBIIOJIHAIOTCS

- He BBIIOJIHAETCS TONBKO ycioBue A>0

- HE BBIIOJIHAETCS TOIBKO yCIOBUE JOMOIHSIOIIEH HEKECTKOCTH

- BCC OTBCTHI HC BCPHBI

3ananme 8. Pemte 3amauy
B maTpuyHOii urpe IByX UTPOKOB ¢ HabopaMmu unucThix cTpateruit (Al, A2, A3) u (B1,

B2, B3) ykaxxute cutyanuu, paBHoBecHbI€ 1o Hamry

Bl B2 B3 Bl B2 B3
Al 2 3 5 Al 3 1 3
A2 4 2 3 A2 1 3) 3
A3 1 4 6 A3 1 4 2

Bapuaﬁmbl omeemaoe.

- (A2, B2), (A3, B2), (Al, B3), (A3, B3).
- (A2, B3)

- (A2, B2)

- (A1, B3), (A3, B3).

3ananue 9. Pemure 3agauy
B matpuyHoOii urpe 1Byx UrpoKoB ¢ Habopamu uncThix crpateruil (Al, A2, A3) u (B1,

B2, B3) ykaxkute cutyanuu, ontuMmaiibublie no Ilapero

Bl B2 B3 Bl B2 B3
Al 2 3 5 Al 3 3 3
A2 4 2 3 A2 1 5 3
A3 1 4 6 A3 1 4 2

Bapuanmuvr omeemos:
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- (A2, B2), (A3, B2), (A1, B3), (A3, B3).
- (A2, B3)

- (A2, B2)

- (A1, B3), (A3, B3).

3aganue 10. YkaxuTe MaTpHIly HHIIMICHTHOCTH Tpada:

1110

B={0 1 0 1

a) 0 011

1110

B=11 0 1

b) 0 011

1100

B=|1 0 11

c) 0111
1 -1 1 0
B=|-1 1 0 1
d) 0 0 -1 -1

BapuaHm bl omeemoe.
- a)
_b)
-C)
_d)

3aganmue 11.

3ajayda JIMHEMHOrO MPOrpaMMHPOBAHUSI HA MAKCUMYM UMEET PEIICHUS, €CITU
Bapuanmuvr omeemos:

-MHO>KECTBO JOMYCTUMBIX IIJIAHOB HE IYCTO, a LieJeBas PyHKIUS HE OrpaHUYEHA CBEPXY
-MHO>KECTBO JOMYCTUMBIX IIJIAHOB HE MYCTO, a IeseBast PyHKIMSI OrpaHUYEHA CBEPXY
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~-MHOKECTBO JOITYCTUMBIX IIJJAHOB SIBJISIETCS ITyCTHIM
-MHOKECTBO JOMYCTUMBIX [IJIAHOB IMyCTO, a IeeBasi PYHKIIHS OrpaHUYEeHA CBEPXY

3aganue 12. Boibepute npaBuiibHbIC BApUAHTHI OTBETA.
Pemenne 3a1aun METOAOM JMHAMUYECKOTO IPOrPAMMHUPOBAHKS HA HEKOTOPOM LIare npu
ITPOU3BOJIBHOM COCTOSIHUM IOCJIE NMPEIBIAYIINX IAaroB AaeT

BapuaHm bl omeemoes.

-ONTUMAJIFHOE YIIPABJICHUE Ha TAHHOM IIIare
-yCIIOBHO-ONITUMAIILHOE YIIPABIICHUE HA JTAHHOM IIIare
-[TOCJIC/IOBATEIILHOCTD YCIIOBHO-ONTHMAJIBHBIX YITPaBICHUN
-pelleHue 3a1aun

3ananme 13. BoiOepure npaBUiibHbII BapHaHT OTBETA.

ITocTpouTh TOBEPUTENBHBIM UHTEPBAI, B KOTOPOM C BepossTHOCTBIO 0,9876 3akiroueHa
reHepaibHas CpeiHss, €CJIM M0 pe3yJibTaTaM MOBTOPHOM BbIOOpKH 00beMa 100 mosryuena
BBIOOPOYHAsS CPETHSIS x=100 W TUCIIEPCHS G- = 64.

Bapuanm bl omeemoes.

-(90:110)
-(95:105)
-(93:103)
-(98:102)

3aganue 14.
BriOepute npaBuiibHbIE BApUAHTHI OTBETA.

Croxactrueckasi MaTpuila MapKOBCKO 1ienu

0,2 0,6 0 0,2
0,4 0,1 0,2 0,3
0,2 0,3 0,2 0,3

0 0,5 0 0,5

BeposiTHOCTB mepexojia U3 4eTBEPTOr0 COCTOSTHUS BO BTOPOE 32 YEThIpE II1ara
Bapuanmul omeemoa:

-0,5

-0,125

-0,35
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3ananme 15. BriObepute mnpaBwibHble BapuaHThl oTBeTa. CiyuyaiiHas BeJIUMYMHA,
SABJISIIOIIASICI CyMMOWM TISATH  CIIyYallHBIX  HE3aBHCHUMBIX  BEJIMYHWH, HWMEIOIINX
MOKa3aTeNIbHOE PACTIPECIICHUE C OAHUM MapaMeTpOM, UMEET

Bapuanmvr omeemoa:

-HOpMaJIbHOE pacipeieIeHUue

-1oKa3aTeIbHOE pacipeiesieHre

-JIOT-HOPMAJIbHOE paclpeeIeHUE

- raMMa-pacCrpcacjiaCcHuc

3apanue 16. IlpuBenen rpad COCTOSHUI CHUCTEMBI MAacCOBOTO OOCITYXKHUBaHUSI.
Onpenenure cpegHee YUCIO OTKIOHEHHBIX 3adBOK 3a MEPUOJ, €CIIM UHTEHCHUBHOCTH
MOJTYICHUS 3a5BOK (S1 -> Sy) paBHa 2 e/1/TIeprol, HHTCHCUBHOCTD HACTYIIJICHUS MOMEHTOB

OKOHYaHHs 00CTyKuBaHus 3asBKu (S2 -> S1) 3 en/mepuo.

Sl SZ

BapuaHm bl omeemoe.

- 4/5

3aganme 17. MHO)kecTBO 3((HEKTUBHBIX pacnpeieICHU BEIMTPHIIIA, yCTOWYUBBIX K
OTKJIOHEHUSM JIFOOOM KOATUIIUN UTPOKOB

Bapuanmuvr omeemos:

- MHO)kecTBO [lapeto

- C-a1po

- MHOECTBO COCTOSIHMM PaBHOBECHBIX M0 Hamry
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- 3(hPpeKTUBHOEC MHOKECTBO

3aganme 18. PaccmaTpuBaeTcs TuMHETHAs TPOU3BOICTBEHHAs 3aa4a. OnTrUMalibHas
puObLTH paBHa 120 meH. ex. JIBOMCTBEHHBIE OIIEHKH PECYPCOB PAaBHBI COOTBETCTBEHHO 5
u 15. Yemy OyzaeT paBHa MakCUMalibHas MPUOBLIbL, €CIIM 00bEM BTOPOTO pecypca
COKpaTUTh Ha 4 €TUHUILIbI

Bapuanmuvr omeemos:

- 70

-30

-90

-85

3apanue 19. J[anHbic B MallTMHHOM OOYYE€HHH JOJIKHBI OBITH MPE/ICTABJICHBI B
CTaHJIapTHOM BHJIE - B BUI€ TaOJIUIIbl. UTO 3a1a10T CTPOKU U CTOJOIBI 3TON TaOIUIIbI?
Bapuanmuvr omeemos:

- 00BEKTHI U KJIACChI

- 00BEKTHI U IPUZHAKU

- MPU3HAKU U KJIACCHI

- KIIMCHTHBI U UX IIPU3HAKA

3ananme 20. Kakas npenodpaboTka TeKCcTa HYKHA JIJIsl TeHEpaluy peun?
Bapuanmur omeemos:

- pacKphITHE uncesa U ab0peBuaTyp

- KOHCTpYHpOBaHUE (POHEM IO CIIOBAM

- pacCTaHOBKA yJIapeHUM

- IOCTAHOBKA MHTOHAIIMU COTJIACHO ITYHKTYyallnun
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S. OneHka pe3yJbTaTOB CIAYM BCTYNHTEIbHBIX HCTIBITAHUH.
BerynurensHoe ucnbiTaHue olieHuBaeTcs u3 pacuera 100 6amos:

1. KOMIIBIOTEpHOE TecThpoBaHue — 10 50 0amios;

2. 3allliTa MCCIIEJOBATENbCKOTO MPOEKTa oueHuBaercs A0 50 OamwoB u
PEe3yJIbTaThl 3AIIMUTHI 3aHOCATCA B BEAOMOCTD 3aCEIaHUs KOMUCCHUU.

B cnydae BO3HMKHOBEHHs CIIODHOM CHUTyallUM IIpM PaBHOM YHCIJIE T'OJIOCOB
IpeCceAaTeNbCTBYIOMNI 001a1aeT MPaBOM PELIAIOLIET0 roJI0Cca.

OO1ee BpeMsi BBINOJIHEHUS! KOMIIBIOTEPHOTO TECTUPOBAHUS O BCTYMHUTEIBHOMY
ucneiTanuio coctaBiasier 90 muuyt. KonmmdectBo BompocoB B Tecte — 25. Kaxmwrid
MIPaBUJIBHBIN OTBET OILIEHUBAETCA B 2 OaJia.

Bpewms cobecenoBanust o UCCIIEOBATENBCKOMY TPOEKTY cocTapisieT 15-20 MUHYT.

Kpurepuu oneHuBaHus MCCJIEI0BATEIBCKOIO MPOEKTA

Kpurep Coneprxanue 3amura uccnenoparenbckoro | Mror
uu UCCJIEI0BATENBCKOrO MPOEKTa MIPOEKTa 0
bamner | go 30: 1o 20: 50
- AKTYaJIbHOCTh TEMBI JIJI1 TEOPUU | - OPUTHHATIHLHOCTh M Hay4dHas
U ipakTuku (10 3); 000CHOBaHHOCTh TTOCTaHOBKHU
- OTpaXeHUE CTETICHU | TTPOOJIEMBI u TUTIOTE3bI
pa3pabOTaHHOCTH TeMBI (110 5); | mpeanojgaracMoi TEMBI
- JIOTUYHOCTD n3soxenus | uccnenoBanus (1o 10);
OCHOBHBIX BONPOCOB (110 3); - 3HAHUE aKTYAJIbHBIX HAYYHBIX
- HaJuM4We  JUCKYCCHOHHBIX | KOHIICTIIIMA TI0  TEMaTHKE
BOIPOCOB (710 6); rccienoBanus (10 5);
- HaJIW4YWe apTyMEHTHPOBAHHOM |- YMEHHE TPO(PEeCCHOHATBLHO
TOYKHU 3peHus aBTopa (10 6); rpaMOTHO ¥ O00OCHOBAHO
- TIOJTHOTA PACKPBITUSI TEMBI (JI0 | paCKPHIThH aBTOPCKYIO
7) HAYYHYIO TIO3HIINIO u
IPEIOKECHHUSI 1o TeMe
uccienoBanus (10 5)
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[Tpunoxenue Ne 1
K [Iporpamme
POPMA
THUTYJIBHOI'0 JINCTA HCCIEA0BATENbCKOI0 IIPOEKTA

denepanbHOE rocy1apcTBEHHOE 00pa30BaTEIbHOE OIOIKETHOE YUpPEXKICHHE
BbIcIIero oOpa3oBanus «PuHAHCOBBIN yHUBepcHUTeT npu [IpaBuTenbcTBe
Poccniickon @enepanun»

HccnenoBarenbCKuii IPOEKT
Ha TEMY « »

(Hazeanue memol)

HayuHnas cnienuanbHOCTh

(wugp) (HaumeHnosamue)

Breimosaui:
d.1N.0.

(MuuHas noonucy)

MockBa — 202___
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