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I'Iporpamma BCTYMUTENBHOIO 3K3aMeHa no cneynasibHOCTHU
1.2.2 MaTemaTtn4yeckKoe MOAe/IMpoBaHne, YNCNeHHbIe METOAbI M KOMIM/IEKCbI MporpaMm

CocTaBuTenn: [AOKTOP (PU3MKO-MaTeMaTUUYeCKUX HayK, npodeccop

YpTeHos MAX,
KaHamaaT pU3NKo-maTeMaTUYECKMX HayK, AoUeHT JlainaHosa 3.M.

HacTosiwas nporpammMa cocTaB/ieHa B COOTBETCTBMM C MACroOPTOM CreLmaibHOCTM
1.2 KoMMbHOTEPHbIE HAYKW 1 MH(OPMATWKA, HanpaBieHHOCTb MPOrpaMMbl

MaTtemMaTnyeckoe MOZENNPOBaHMe, YNC/IEHHbIE METObI 1 KOMIEKChI NMporpaMm v
COAepPXKUT  06Wpe  BOMPOCbl,  OTpaKawlue  cofepxaHve 1 06/1acTb
nccnefoBaHUs crneLmanbHOCTH.

Mporpamma ofobpeHa Ha 3acefaHuy Kagefpbl MaTEMATUYECKOrO aHain3a
28.03.2022r. MpoTokon Ne7.

3aB. Kaheapoi OoUeHT NaininaHosa 3.M.



TDG6OBaHI/I$I K IOCTYHAKOINNWM B ACHOUPAHTYDY

I[J'IH caadun BCTYIIMTCIIBHOI'O 3K3aMCHA B ACIIMPAHTYPY II0 CHCHHUAJIBHOCTH

OK3aMCHYIOINHUCCA JOJKHBL

® 3HATh Marepuay, MPEeIyCMOTPEHHBIH OOmEH W CHCHMATIBHONH 4YacThbiO
MPOrpaMMBl;

® yYMETh KparTKO W3JIOXKUTh COJACpKaHUE paldOoThl, MPEACTABICHHOH B
KadecTBe pedepara;

® BJIAJICTh KPYrOM BONPOCOB, CBSI3AHHBIX C Y3KOM 0OJACThiO, K KOTOPOWH

OTHOCHTCSI TIPEACTaBICHHBIN pedepar.



BBenenue

B ocHOBe Hacrosumieii mporpammbl JIEKHAT Marepuall KypcoB:. JIMHEHHas
anreOpa, JUCKPETHAs MaTeMaThKa, MaTeMaTHYECKWd aHanu3, (YHKIHOHAIBHBIN
aHam3, OOBIKHOBEHHBIE U (epeHIMATbHbIE YPABHEHUS, MaTeMaTuyecKas
(pm3nKa, BEIYMCIATENBHAS MAaTEMATHKA, MAaTEMATHYECKOE MOJICTTMPOBAHUE, TEOPHUS

BEPOSITHOCTEH, MATEMATHYECKAS CTATUCTAKA, YACIIEHHBIE METOIBI.
YACTD 1 (oOume Bonpocsr)
1. MaremaTu4eckoe MOACTHPOBAHNE

[TonsTue wmaremarnuecko wmoaenau. MareMaTtuyeckoe MOIACITUPOBAHUE
KaK METOJ ONWCAaHWUs W WCCICAOBAHUSA  CIOKHBIX CUCTEM (B (PpU3MKeE,
SDKOHOMHMKE, YOPABJICHUM W JpPyruxX oOjacTsX 3HaHWid). OCHOBHBIE 3Tallbl
MozaenupoBanus. [lpeaBapuTenbHOE HCCAEAOBAaHME MPOOIEMHONW  00JacTH.
[TocranoBka 3agaum W onpenesneHue tana  mojaenu.  OOOCHOBaHWE
KOPPEeKTHOCTH Mojenu. OCHOBBI TEOpHHM NOA00MS W BepU(UKALMKM MOJEIICH.
IIpuMeHeHEe MaTEMATUYECKUX MOJENEH B BBIYUCIMTEIBHBIX JKCIIEPUMEHTAX.
Jranbl  BBIYMCIMTENIBHOIO  3KCIEPUMEHTA.  [IOCTpOEHME MaTeMaTUyeCcKoM,
AITOPUTMUYECKOM W OPOrPaMMHOM  MOJEIM  MCCIEAYEMONW  CUCTEMBL
MaremaTnueckoe 3aMblkaHue. KOMIBIOTEpHBIE MOJCTM Kak (POPMATM30BaHHOE
npeacTaBicHue B OBM npakTHyecKkux MpUEMOB U METOIOB MPUKIAIHON 00NACTH.
CeMHMOTHYECKHN MTOAXOA. CUHTAKCUC, CEMAHTUKA W IParMarhuka KOMIIBIOTEPHOM
MOJENU.  3aMKHYTBIH  OHKI ~ pemieHus 3aga4y = Ha OBM:. moctpoenue
KOHUENTYAIbHOH,  (POpMaIW30BaHHOW,  aIrOPUTMUYECKOW,  MPOrpaMMHOMN

MOZACIIN, SKCIICPUMCHTAJIbHBIC UCCIICAOBAHNA, MHTCPIPCTALUA PC3YJILTATOB.

Obmias  cxema  Qopmanuzand  SKOHOMHUYECKUX  TPOLECCOB U
B3aUMOJEHCTBUA. B3auMOCBA3b 3KOHOMMYECKON TEOpHUH, MaTEMaTUYECKON

OKOHOMHMKH U SKOHOMHYCCKOI'0 MOACIIMPOBAHMA.



OHTI/IMI/IBaI_[I/IOHHHﬁ noaxon K (bOpMaJ'II/IBaHI/II/I MNOBCACHHUA JKOHOMHUYCCKHUX
CUCTCM M Cro KOHKpCTHU3alusd A 3ada4 MaKPOOKOHOMHMKH WM MHKPO3KOHOMMKH.

Tunel ONTUMHU3ALUOHHEIX 334aY.

Mamemamuuecrkoe npoepavmuposanue. TWNbl 3KCTPEMYMOB  (PYHKLIHWH,
YCIIOBUSL  JIOKAJIBHOTO 3JKCTPEMYMA, METOA MHOXuTened Jlarpamwxka, wux
uHTepnperanrs. OCHOBHBIC MOHSTHS BBITYKJIOTO MpOorpaMMUpoBanus. CenoBble

Touku. OyHKus Jlarpanka.

dopMynHpoBKa  3aJaud  JMHEWHOTO — mporpammupoBaHus  (JIIT),
SKOHOMHWYECKass uHTeprnperaums. [loHaTuss onopHoro nmnaHa wu  0Oasuca,
BBIPO’KIIEHHOCTh W HEBBIPOXKACHHOCTh 3adad  JIII, OCHOBHBIC NPUHLIMIIBI

cumIuiekc-meroaa. OcHoBHbIE TeopeMbl JITT.

JIMHAMUYECKOE MPOrPAMMHUPOBAHUE U ONTUMAILHOE TIPOTPAMMHOE

yTpaBJICHKE.
2. Teopusi BeposiTHOCTeli 1 MATEMATHYECKAasl CTATHCTUKA

3akoH OOJIbIIMX 4YMCENl KAaK BBIPAKEHWE CBOWCTBA  CTATUYECKOM

YCTOMUMBOCTU CpeAHEro 3HaYeHus. LleHTpaibHas npeaenbHas Teopema.
[ToHsITHE CTATUCTUYECKOM TUTIOTE3BI M CTATUCTHUECKOTO KPUTEPHSI.

OCHOBHbBIE TIOHATHUS TEOPUU OLICHOK M CBOWMCTBA OLIEHOK (HECMEIIEHHOCTD,

COCTOSITENIbHOCTh, ACUMOTOTHYECKAS HOPMATbHOCTh, 3()(HEKTUBHOCTB ).

[IpyHIMN MaKCUMAIBHOIO MPABAOMOAOOMS Ui OLEHKH [MapaMeTpoOB

3aKOHA PACIPENCIICHUS CITYYalHON BETMYAHBIL.

['eHepasibHast COBOKYNHOCTb, BBIOOPKA W €€ OCHOBHBIC XapaKTCPUCTUKH
(cpemHee  3HAUEHWE,  JUCHEPCUS,  ACUMMETPUSA,  KBaHTWIM,  (DyHKUMHU
pacrpeaeneHus: U MI0THOCTH). OCHOBHBIE 3aKOHBI PaCpPEACIICHUsT HEMPEPHIBHBIX
CJIy4aiiHBIX BEMMYMH. DYHKIWU IJIOTHOCTH PACHPEACIICHUS, CBOMCTBA U KBAHTHIIA

ONHOMEPHOM, IBYMEPHONM M #1-MEPHONM HOPMAJIBHON CIIYYalWHOW BEJMYWHEI.
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Pacnpenenenue xu-kaapar, CteroaeHta, CHenexopa-duuiepa, JOrHOPMaTbHOE U

PaBHOMEPHOE.
2. IUCKpEeTHBII aHAIN3

KomOuHaTopHble MeTOABI AMCKPETHOTO aHanu3a. Knaccuueckue 3amaud
KOMOMHATOPHOTO aHanm3a. Pa3Ouenus u pazmemeHus. OCHOBHbIE KOMOMHATOPHBIE
TOKIAECTBA. 3aaud O KOAMPOBAHMM MH(pOpManMu. llepeunciurensHbe 3a1aud O

Ha3HAUCHUAX.

OneMeHTapHas TeOpUsi MHOKeCTB. bynepa anreOpa. JIornka BeICKa3bIBaHUIA.
Jloruka npenukaToB NepBoro nopsaka. Teopema o aeaykumu. Teopema 0 MOTHOTE.

MeToab! JIOTMYeCcKOro BEIBOAA.

Onpenenenue rpada. Paznosuanoctu rpados. Crenenu BepmmH rpada.
Tabnuunoe npeacrapaeHue rpados. Marpuiia HIMACHIMN. Marpuiia CMEKHOCTH

(BepimH). COUCOK Nap, CIMCOK MHIIMICHTHOCTH.

[Tytu (MapuipyTthl, nenu) B rpage. [lpocteie nmyTH, LMKIBL CBA3HOCTB.
Cesi3nblii rpad. TeopemMa O CBSI3aHHOCTH JABYX BEPIIMH, MMCKOIIMX HEUYETHYIO
JOKAJIbHYKO CTEMEeHb. MakcuManmbHOE unciio pedep B rpade ¢ n BepmuHamMu U k
CBSI3HBIMM KOMIIOHEHTaMM. JlocTaroyHoe ycClloBME CBS3HOCTH rpada ¢ n
BepimHamMu. JlepeBbsi. CBA3aHHOCTD JIFOOBIX IBYX BEPIIMH JEPEBA €AUHCTBEHHBIM

IPOCTBHIM IyTeM. M300paxkenue aepesa.

OWIEPOBBI MYTH W LUKIBL. AJTOPUTM IMOCTPOCHUS JSUIIEPOBBIX LMKIIOB.
OueHka CIOKHOCTH alNropuTMa. ['aMHUIBTOHOBBI NMYTH M LUKIBL. CII0KHOCTB
3a1a4M NPOBEPKUA CYIIECTBOBAHMs IaMWIBTOHOBA LMKNA. [IyTH, MMErOIME THUIl

nukna. HaxoxxaeHue kpaT4afinux myTeid B OPUEHTUPOBAHHOM rpade.
3. Maremaruveckasi pusuka

Knaccudukanus ypaBHEHUH BTOPOro MHOpPsKa C JBYMsI HE3aBUCUMBIMHU

nepeMeHHbIMU. KaHoHWueckne  QOpMBI  JIMHEHHBIX  YPAaBHEHHWHA  BTOPOTO



nopsAKa ¢  JBYMS  HE3aBUCUMBIMU IEPEMEHHBIMU €  TOCTOSIHHBIMHU
Kod(ppUuiMeHTaMl,  XapaKTCPUCTUUYECKUE  YPAaBHEHUST W XaPaKTEPUCTHUKH.
YpaBHEHUE MOMEPEUYHBIX KOJEOAHW CTPYHBI, TPAHUYHBIE W HAYAJIbHBIE
YCIIOBUS, TEOpEMA €AMHCTBEHHOCTH. Dopmyna lamambepa st OAHOPOJHOTO
ypaBHeHUs KojicOaHui. Meroa pa3iefeHus TEPEMEHHBIX Ui  YPABHEHUS
KoJicOaHWi OMHOPOJHON CTPYHBL. YPAaBHCHHE TEIIONPOBOJHOCTH, KPacBhIE
3aa44, MPUHLUKUI MAaKCUMyMa, TE€OpeMa €IMHCTBEHHOCTH. MeTon pasaeiicHus

[IEpEMEHHBIX. Y paBHeHUe Jlamiaca, MOCTAHOBKA KPacBbIX 3a/1a4.

4. /IndpdepeHnuanbHbIC YPABHCHUSA

Meroapl  pelICHHs] JMHEHHBIX  CUCTEM  YpaBHEHMH. lIpsamble w
UTEPALMOHHBIE METOAbI. MeTOaBl peleHns TUI0X0 OOYCIIOBIEHHBIX W €1ado
3aMOJHECHHBIX cHcTeM. [IporoHka. UMCIIEHHbIE METOABI MOUCKA COOCTBEHHBIX
3HAUEHUI M BEKTOPOB (ITPAMBIC U UTEPALIMIOHHBIC).

MeTobl pelIeHUst HETUHEWHBIX YPaBHEHUN U cUCcTeM. [IpocTeiiime MeTOab!
U UX CXOIMMOCTh. OTaenenne KOpHe MHorowieHa. Meroa HeroTOHA 15t CUCTEM.
[Tonck 3KkCcTpeMyMOB (PYHKIIMM MHOTHX MEPEMEHHBIX: METOABI TOKOOPANHATHOTO
Y TPAIMEHTHOIO CIYCKA U CONPSHKEHHBIX HAITPABICHUM.

Metonpl  pemieHHss OOBIKHOBEHHBIX AU(PPEPEHUMATBHBIX  YPABHEHUIA.
Metoael Pynre-Kyrra u MHOromaroBeie MeToAsl it 3agaun Komm: cnenuduka
peanu3aumu U obnacte npuMeHeHus. HesBHbie mMeToapl. OUEHKAa MOrpeIlHOCTH
METOJAa W AaBTOMATHYECKHWWA BBIOOp m1ara WHTErpupoBaHus. Kpaesele 3amauu:
NOCTAHOBKA MPOOJEMBI W MPOCTEHIIME METOABl (MPOTOHKHW, CTPENbOBl U
["anepkuna).

MeToapl  MHTErpUPOBAaHMS  YPABHEHUH B YACTHBIX  ITPOU3BOIHBIX.
[TocranoBka mnpocredmmx 3anad. CeTKkM W WAONOHBI, aNIPOKCHUMALMs |
YCTOWYMBOCTb, CXOIUMOCTB. Cxembl JUIsL  YPaBHEHWH IIEPEHOCa,
TEIIONMPOBOAHOCTH M BOJHOBOIO YPAaBHEHUs. METOIBI PEIICHUS BIUIANTAYECKAX

YPaBHEHU.



5. YucaeHHbIE MEeTOAbI

Pemenne  nuHeWHbIX — anreOpandeckux — ypaBHeHW.  [IpsaMmble u
UTEPALMOHHBIE METOJABI. 3aJaya UHTCPHOJSAUMU, WHTEPIONSALHAS MOJTUHOMAMH.
UHCneHHOE WHTErpupoBaHuEe. UYMCIEHHBIE METOJbI PEUICHUS] OOBIKHOBEHHBIX
mppepeHInaTbHBIX  YpaBHEHUH. OJHOMIArOBBIE W MHOTOLIArOBBIE METOIBI
pemeHusi OOBIKHOBEHHBIX TU((PEepeHIMATbHBIX YPAaBHECHUH. SIBHBIE W HESBHBIC
METOJIBI pemeHus  OOBIKHOBEHHBIX mQhepeHIAATBHBIX VPABHEHUH.
YCTOWYMBOCTh METOJOB  PEIIECHUS  OOBIKHOBEHHBIX U (PepeHIMATBHBIX
ypaBHCHUNA. UHCIEHHBIE METOABI PEIICHUS SKCTPEMAIBHBIX 3a4ad. MeToabl
HYJIEBOTO, MEPBOTO M BTOPOrO TMOPSAKOB. Pa3HOCTHBIE METOABI PEIICHUS
YpaBHECHUN MaTeMaTH4ecKoi (pu3uku. SIBHBIE M HEsBHBIE CXEMBL. (OCHOBHBIE
NOHSTHS (anmpokcumarus, CXOAMMOCTb, YCTOWYMBOCTB). Teopus
YCTOHYMBOCTM  PA3HOCTHBIX CXEM. Pa3HOCTHbIE CXE€MBI Uil YPaBHEHUs
IlyaccoHa, TEmIONPOBOJHOCTH, NEPEHOCA W BOJHOBOTO ypaBHEHWs. Meron
nporoHku. [IoHATHE O MakeTax NOPHUKIAIHBIX NP0 TPaMM W MPOrPAMMHBIX
CUCTEMAX, TNPUMECHSAEMBIX B MAaTEMATUKE, BBIYMCIUTEIBHOM JSKCIEPHMEHTE,

YUCJIICHHOM U UMUTAlMOHHOM MOJEIUPOBAHUH.
6. MaremaTu4eckue 0CHOBbI HHPOPMATHKH

AnreOpa MHOXECTB. AjireOpa OTHOWIECHWW. BUHApHBIE OTHOLIEHWUS W WX
cBoiicTBa. OTHOIIEHUSI IKBUBAJCHTHOCTH, OTHOIICHHE TMOPSAKA. DJECMEHTHI
TeOpuu (POPMANTbHBIX CHUCTEM: TOHATHE (POPMAIbHOM CHCTEMBI, HCUMUCIICHHE,
dopmanbHbiii  BbIBOA.  [lojgHOTA,  HEMPOTUBOPEUYMBOCTH,  PA3PEIIMMOCTh
dopmanbHOi CUCTEMBI. McUMClieHNE BBICKA3bIBAHMM, WCUMCICHUE TPEIUKATOB.

Bynesa anrebpa.

Jlornka  mpeaMKaToB.  CBOOOJHBIE W CBsI3aHHBIE  TEPEMEHHBIC,
SKBMBAJICHTHBIC  MpeoOpa3oBaHWs W TpeaBapeHHas HopMmaibHas  (dopma.

Hudopmanms w ee  u3MepeHue. OHTponus.  MeToabl ONTUMAIBHOIO
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KOaupoBaHus. MamiHHas apudMeThKa: MNpeAcTaBicHue uyucen B OBM,
MOTPENTHOCTA MAUIMHHBIX BBIYMCACHUHN, MAIIMHHBIE KOJABI. TE€OpUS aJrOPUTMOB:
MOHATUE ANrOPUTMA, (POPMAJIBHBIE AITOPUTMUYECKUE MOJIENH, YHUBEPCATbHBIN
QICOPUTM, AJITOPUTMHUYECKAS PA3PEUIMMOCTh, AITOPUTMUYECKH HEPAZPELIUMBIE

npPOOJIEMBI, OCHOBHBIE KJIACChl AJITOPUTMUYECKON CIIOKHOCTH.

Yacre 11 (mnonmoJiHUTENIbHBIE Pa3ae/ibl)

1. CucremHoe nporpaMmmMHoe o0ecrnedyeHue u
BbIYHCJIUTEIbHbIC APXUTEKTYPbI

CpaBHutTenbHbI 0030p coBpeMeHHbIX OC W ONEPAMOHHBIX 000JOYEK.
CereBrie OC M OCHOBHBIE IPOTOKOJIBI. BHYTPEHHSsSI OpraHu3anus OnepauoHHbIX
cucteM. AOCTpakuusi, 3KCHOPT W YIpaBicHHE pecypcamMu. CHHXPOHM3ALMS
NapaJuICIbHOTO  YIPABJICHHUS MpOLEccCaMH. T[PaHCISTOPBL:.  JIEKCUYECKUH W

CUHTAKCHUYECCKUH aHaJIn3, paclpCACICHUC ITaMATH, ICHCPAlM KOAaA.

Apxumexmypuvie  ocobennocmu  opeanusayuu  IBM  paziuuneix  kiaccos.
COBpEMEHHBIE  BBIYHMCIUTEIBHBIE  APXUTEKTYPBL.  [lapamyiepHble  CHUCTEMBI.
[ToHsTME O MHOIOMAIIMHHBIX W  MHOTONPOLECCOPHBIX  BBIYMCIMTEIBHBIX

cucremax. Marpuunsie u accounaruBaeie BC. KoneriepHbie u motokosbie BC.

Buiyuciumenvnoie cemu.  Konuenuus BC, nokanbhble u rinodansHble BC.
bazoBas stanon-moaens B3auMoAeiHcTBrS OTKPBITEIX cucTeM (OSI). KoMIOHEHTHI
u ctpykrypa JIBC. Tonosoruu JIBC (3Be€31a, KOJIBIIO, IIIMHA) U UX CPABHUTEIIBHBIE

XapakTepucTUKU. CeMENCTBa CETEBBIX TPOTOKONOB. CTaHAAPThI CPEIACTB CBA3U U

uHTepdericel. Moaenb cBsi3n OTKPBITBIX cucTeM. JlokanbHble ceTH. [lepenava Ha
JalNeKue paccrossHusA. Meroael cBA3W. [IpOTOKOJIBI ympaBieHUs KaHajlamu
nannbix. Internet: mpotokon TCP/IP, anpecammsi, METOI OKOH, CTPyKTypa

3arojJiIOBKOB.



2. NndgopmManuoHHbIE CHCTEMBbI M HHPOPMALMOHHBbIE TEXHOJIOTHH

Tunbel MHPOPMAIMOHHBIX CUCTEM U  HMHPOPMALMOHHBIX TEXHOJOTHH,
Crparernueckoe  BAUMsHUEC  WH(POPMALMOHHBIX  TEXHOJOTMA Ha  OM3HEC.
Knaccudukanus wHPOpMaMOHHBIX cHCTeM. WMHQMOpPMAIMOHHBIE CHUCTEMBI H
Ka4ecTBO ynpasjcHUs. COBPEMEHHBIC MOAXObl K CO3JaHUI0 MH(POPMAIMOHHBIX
CACTEM.  TCXHMYCCKMH, NOBEACHYCCKHH, CONMOTCXHWYECCKMHA.  Pa3Butme
UH(QOPMAIMOHHBIX  CHUCTEM M  OpPraHu3alMOHHbIC W3MEHEHUWsS.  DyHKIMH
OpraHu3alMd W yopaBicHHs WH(OPMALMOHHBIMUA TEXHOJOrUsIMU.  OIeHKa

3(PeKTHBHOCTH HHPOPMAMOHHBIX CUCTEM.

3. IIporpammHoe o0ecnieyeHre HHGPOPMALMOHHBIX CHCTEM

OCHOBHBIE THITBI MPOTPAMMHOr0 obecreueHus. OYHKIUN ONEpPaluOHHON
CUCTEMBI. MyJBTHIIPOrpAMMUPOBAHUE, BHUPTyaJbHAs MaMsTh, PACIpPEACICHHUE
BPpEMEHH W MyJbTH 00paboTka. ['paduueckuii moap30BaTENbCKUl MHTEPQEIIC.
MUKpPOKOMIIBIOTEPHBIE ~ OUCHBIE ~ CHCTEMBI.  [IpHKJIagHOE  TPOrpamMMHOE
oOecrieueHUE. DBOJIOUUS S3bIKOB MPOTPAMMHPOBAHMS. SI3BIKM YETBEPTOrO M
ISATOTO TMOKOJICHUS. SI3BIKM MPOTrpaMMHPOBAHUS BBICOKOTO YPOBHsS. OOBEKTHO-

OPHUCHTHPOBAHHOC NIPOIrpaMMHUPOBAHUC. OCHOBHBLIC IIOHATHS.
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BOIIPOCHI
BCTYNUTEIBHOI0 YK3aMeHa M0 CNeNHAJTbHOCTH
1.2.2. - MaremaTu4ecKoe MOACJIMPOBAHUE, YNCJICHHBIC METOAbI H

KOMILIEKChI POrpamMm

JHCKpeTHas MaTeMaTHKA

1. MHOkecTBa M onepaumu Hajg HAMU. CueTHble MHOXECTBA. KoOHeuHbIE
MHO>KECTBA, YACIIO HIEMEHTOB CYMMBbI KOHEYHBIX MHOKCECTB.

2. OCHOBHbIE TpaBHJia KOMOMHATOPHKM (CyMMBI, MPOU3BEACHUA). Pa3melneHus,
NEPECTAHOBKU, COUETAHMSI.

3. Bbicka3biBaHusl, Onepalui HaJ HAMU. DopMyIibl aireOpbl BbICKa3bIBAHUIA.

4. Tlpenukatbl, KBaHTOPbI. DOPMYJIbI JIOTUKUA TPEIUKATOB.

5. I'padbl (OpueHTUPOBAHHBIE, HEOPUEHTHPOBAHHBIE). CriocoObl 3aaanus rpados.

OHNEpOBBI U TAMUAJIBTOHOBBI rpadsl. JlepeBbs.

JIuneiinas anareopa

6. [leiictBuss ¢  OJOYHBIMM  MaTpuuaMu. JlMaroHalnbHBIE W KJIETOYHO-
JaroHaibHele Marpuibl. OOpaTHas MaTpHLa. DJIEMEHTAPHBIE MPEeoOpa3OBaHUs
Marpull. Pa3noxeHue Marpuil.

7. Marpuubl  CHELMATBHOTO BUAA W MX  CBOicTBA. CUMMETPUYHBIE,
OPTOTOHAJILHBIC, SPMUTOBBI, YHUTAPHBIE.

8. JInHeliHOE n-MEepHOE MNPOCTPAHCTBO. lloampocTpaHCTBO, €ro PasMepHOCTH,
0a3uc, OTHOCUTENBHBIN Oa3uc. BexkTopHas cymMMa, mpsmMasi CyMMa W MEPECCUEHUE
NOIMTPOCTPAHCTB.

9. JluHeiiHble oOmepaTopel B KOHEYHOMEPHBIX NpocTpaHcTBax. [IpeacraBneHue
omeparopoB Mmarpuuei. Panr omneparopa. OOpatslii onepartop. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAYECHMSI ONEPATOPOB. [ [pUBEIEHNE MATPHUILLBI ONIEPATOpPa

K IMaroHaJIbHO# (hopme.
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10. Kagparnunsie ¢opmbl. CBeACHUE KBAAPaTHUHOU (POPMBI K KAHOHUYECKOMY
Buay. llonokuTenbHO omnpeacncHHas KBaapaTuuHas (opMa. 3aKOH WHEPUUHU

KBaJApaTHUHbIX (hopM. Dopmbl DpmuTa.

Maremarudueckuii anajaus

11.CkanspHoe u BekTtopHoe nons. ['paguent. [10Tok BEKTOpa Y4epe3 NOBEPXHOCTD.
®opmyna Octporpaackoro. JluBeprenuus. [lupkynsuuss BekTtopa. Dopmyna
Crokca. Buxpe.
12.Panpl Oypbe 1O TPUTOHOMETPUUECKOW cucteme. CXOauMOCTh psafoB Dypbe
U KyCOUYHO-Tnaakux QyHkuuid. [lopsaok yOeiBanus ko3dpduuueHToB Oyphe s
n-pas
HENpPePbIBHO-AU(pdepeHImpyemMoii GpyHkmuu. PaBHOMepHas ¢xoauMocCTh psaa Dy-
pbe Uit HenpepbiBHO-Iu( hepenumpyemoit GpyHkuun. Teopema Beliepmrpacca (o
noJiHOTE ). MHOTrOoueHbl YeObImiena.
13.®yHKIMK OTHOM KOMIUJIEKCHOM nepeMeHHon. Ycenosue Komm-Pumana. MuaTe-
rpanbHas Gopmyna Komu. Psg Teitnopa. Psia Jlopana. [lonsitie BeiueTa B
M30JIMPOBAHHON TOUKE.
14.Crenennsle  psanel.  llepBas Teopema AOlens. uddepeHunpoBaHue U
WHTETPUPOBAHUE CTEIIEHHBIX PSIOB. DKBUBAJECHTHOCTh AMPPEPEHIUPYEMOCTH U

PEryJIIPHOCTH (PYHKLMH B 00JIACTH.
DOYyHKUHOHAJBHBIA aHAIH3

15. Merpuueckne mnpoctpaHcTBa. I[lomHora HenmpeprelBHBIE OTOOPAKEHUS.
KomnakTHbele MHOJKECTBA.

16. IlpuHomnm cxatelx OTOOp@KEHHMNA. MTepalMOHHBIE METOABI  PEIUEHUS
ypaBHeHU#H  f(x)=0 (XOpA) B TOJHBIX METPUYECKUX TMPOCTPAHCTBAX U WX
IIPUMEHEHUE.

17. HenpepblBHBIE JNHMHEHHBIE oneparopel. Hopma W CnekTpanbHBIA paguyc
oneparopa. CxonuMocTh oneparopoB. O0patuMocTb. Pan Heliman u ycinoBus €ro

cxoaquMOCTH. Teopema 0 CyIecTBOBaHUM OOPATHOTO OTIEPaTopa.
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18.JIuneitnbie PyHkiroHa bl CONPSYKEHHOE MPOCTPAHCTRO.

OO0bIKHOBeHHBIE THPPepeHInATbHbIC YPABHEHUSA

19.Teopema CymieCTBOBaHUS W EOWHCTBEHHOCTM pEIICHHS 3anaun Komm ais
CUCTEMBI YpaBHEHMI 1 - TO MOpsAAKA C 1-HEW3BECTHBIMM B HOPMAJIBHON (opme
(reopema [Tukapa ¢ mokasarenbcTBOM, Teopema [leano 0e3 mokasarenbCeTBa)

20. JluHeliHbple ypaBHEHHS 71-TO MOPSAKA C TMOCTOSHHBIMH KO3(PQUIMECHTAMH.
PemieHne OQHOPOAHOTO ypaBHEHUs. PelleHne HEONHOPOIHOTO YPABHEHHUS CO
CIIEIIUAIILHON MPABOM YaCThIO B BAJIE KBA3UIIOJIMHOMA.

21. CucreMbl JIHMHEHMHBIX YPAaBHEHUN TMEPBOrO0 TNOPAAKA C TEPEMEHHBIMHU
koa(ppuuueHtamu. OyHAAMEHTaIbHAs  CUCTEMA  PEIIECHWH  OJHOPOJHOTO
ypaBHeHus. @opmyna JlnyBuiuis. MeTtoa Baprauuy MPOU3BOJIbHBIX MOCTOSHHBIX
JUTSL OTBICKAHWSI YaCTHOTO PELICHHsI HEOAHOPOAHON cUCTeMBbl. CTPYyKTypa OOIIETo
PELLEHHS.

22. PemeHue OJHOPOAHOM CHUCTEMBI MEPBOTO TMOPSAAKA C MOCTOSHHBIMHU
ko3 puuueHTaMu (Ciiydyaid MpOCTBIX KOPHEH, oOmmid cinydaii). Knaccupukanums
TOYEK TIOKOS CHCTEMBI [BYX JIMHEHHBIX VYPABHEHUN TNEPBOr0 MOpsAIKA C
NOCTOSTHHBIMU KO3 (PUIUEHTAMM.

23.YCcTOHYMBOCTh peleHUuH AU PepeHIMANbHBIX YPaBHCHHNA M0 JIAMyHOBY:

naemMma JIAmyHOBa, yCTOMUYMBOCTE PELICHHUS 110 IEPBOMY MPUOTUKEHHIO.

3agaun MaTeMaTHYeCKOil (PU3NKH

24. Marematndeckre MOAETM (PU3NYECKUX 33]a4, TPUBOJAIIME K YPABHCHHSIM
MateMaTHueckoil (u3nku. OCHOBHBIC YPAaBHEHHS MAaTEMaTUYeCKOW (PHU3MKH,

IMOCTAHOBKH 3aaa4. KOppeKTHOCTB IMOCTAaHOBKH 3a1a4.

25. VYpaBHEHHsT B YaCTHBIX MPOM3BOAHBIX TrunepOosmyYeckoro Tuma. Meron
XapaKTEPUCTHK.

26. YpaBHeHus mapaboaMyeckoro tuma. [IpuHOMI MakcuMyma W MUHUMYMA.
Meroa ¢pynkumii ['puHa penieHust KpacBbixX 3aa4 v 3aaaun Ko ais ypaBHEHUH
napaboan4ecKoro Tvna (Ciiydyan KOHEUYHOTO, MOJyOSCKOHEYHOTO U OECKOHEUHOTO
CTEP)KHEH ).
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27. Meton ®ypbe (METO pa3ieieHus MEPEMEHHBIX ) JAJI BOJTHOBOIO YPaBHEHUS U
YPaBHEHHUS TEMIOMPOBOAHOCTA. OOOCHOBAHME METOAA HA KOHKPETHBIX TPAMEpAx.
Teopema CtekiioBa (0€3 10Ka3aTeNbCTRA).

28. 'apMoHnYecKre PyHKIIMK U UX CBOMCTBA.

29. CpemeHUME KpaeBbIX 331a4 K PEIICHUID WHTETPAIBHBIX  YPABHEHUH.
[Torenumanel (00bEMa, MPOCTOrO0 W ABOWHOrO Ciiosl). MIX OCHOBHBIE CBOWMCTBA.

Peienne kpaeBeIX 3a1a4 U1 ypaBHEHHH Jlamiaca ¢ MOMOIIBIO OTEHIMATIOB.

MeToabl BBIYHCIHTEILHOH MATEMATHKHA

30. MeToasl peEHUs CUCTEM JIMHEHHBIX ypaBHEHWH. MeTonbl pereHus
HEJIMHEHHBIX CUCTEM ypaBHEHMIA. KBanparypHbele (OpMYJIbI.

31. Unrepnonsaums pyHkumii. UHTEprosIunoHHbIA MHOTOWIeH Jlarpanxa.

32. O0wmue cBelCHUS U3 TEOPUM PA3HOCTHBIX CXEM:. OCHOBHBIE W COMPSDKEHHBIC
OTEPaTOpPhl, AMMPOKCUMALHS, YACIICHHASL YCTOMYMBOCTD, TEOPEMA CXOAUMOCTH.

33. Metoael pemenus 3aaaun Komm 1 0OBIKHOBEHHBIX AU(P(EPEHIMATBHBIX

ypaBHeHu# (MeToabl PyHre-KyTra).
Teopusi BeposiTHOCTEH

34. Cnyyvaiinble cOObITHS, onepanvu Haj HUMH. OnpeneincHue BEPOSITHOCTH B
akcnomaruke Kommoroposa. DOpMyJbl CIOXKEHHUS, YMHOXKEHUS BEPOSITHOCTEH,
ITOJIHOM BEPOATHOCTH, baiieca.

35. CnyyvaiiHble BENHYMHBI (OUCKPETHBIC, HENpEphIBHBIE). Psx, (yHkous, u
IJIOTHOCTH PACIIPEACIIEHAS BEPOATHOCTEN CITyYaHHBIX BEJINYNH U UX CBOMCTBA.

36. UucCiIeHHBIE XApAKTCPUCTHKM CIIYYaWHBIX BEIUYAH (MATEMATHYECKOE
OKUAAHWE, JMCIIEPCUS, MOMEHTHI), WX CBOHCTBA. (OCHOBHBIE  3aKOHBI
pacnpeaeneHus IMCKPETHBIX U A0COFOTHO HEMPEPBIBHBIX CITyYalHbIX BEJTMYMH.
37. llpenenvHble TeOpeMbl JUis OWHOMHMAIBHOIO 3aKOHA PaClpeacicHUs
(JlokanbHas 1 uHTErpajgbHas Myaspa - Jlannaca, [Tyaccona).

38. 3akon Oonbimmx uyucen B (opme YeOwimieBa. HepaBenctBo UYeObiniena,
TeopeMbl YeOrbilera, MapkoBa, XUHUMHA.

39. LlenTpasibHble npeacbHble Teopembl (JInHaenOepra, JIsmyHoBa).
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MaremaTrndeckasi CTATHCTHKA

40. T'eHepasibHas COBOKYIHOCTb, BBIOOPKA, BapHallMOHHBIA psn.  [lomurow,
THCTOTPaMMa 4acTOT, OTHOCUTENbHBIX 4YacTOT. BBEIOOPOUYHBIE OLEHKM YMCIIOBBIX

XAPAKTEPUCTHK HAOJIFOMACMOM CTy4alHOM BETMYMHBI.

44. HecMEEHHOCTh, COCTOSATENLHOCTE U 3()()EKTUBHOCTH BEIOOPOYHBIX OLICHOK.
42,  ]JloBEpUTENIbHBIE WHTEPBAIBI JJS YMCJIOBBIX XAPAKTEPUCTUK CIy4YaiHHOHN
BECJIMYHHBL",

pacnpeaeneHHOW 0 HOPMAJIbHOMY 3aKOHY.

43. Kputepun cornacus (Xu-kBaapar, Kommoroposa).

MaremaTHnueckoe MOACIIMPOBAHUC SKOJIOTMICCKHUX U DKOHOMHUYCCKHX IIPOLCCCOB

44,  Marematnueckue  Moaend (LI MOCTPOCHHS,  Kiaccu(ukarius).
YHUBEPCATBHOCTE MATEMATHYECKAX MOJETICH.

45. Muorokpurepuasibabie 3a1a4u. [ IpuHomn ontumansHoCTH 110 [lapero.

46. Crarnueckas JMHEHHAs MOJAEIb MHOTOOTPACICBOH 3KOHOMUKH (JICOHTBEBA).
Teopema ®podennyca-Ileppona.

47. OmHONPOAYKTOBAss MATEMATHYECKAs MOJCIb MHOTOOTPACIICBON 3KOHOMHKH.
(Co-noy)

48. JlaTuMKu cCiydaiHeIX uyucell. MOAETMPOBAaHUE 3HAYCHUH AUCKPETHBIX M
HEMPEPBIBHBIX (C MOHOTOHHOM (PyHKLIMEH pacipeACTICHUS ) CYYailHBIX BEJIMYKH.

49. BeIUMCIICHUE UHTETPAJIOB 10 MeTO Iy MonTe-Kapio.
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22.
23.
24.
25.

TEMbI PE@EPATOB nis noctynaimmx B aCUPAHTYPY 1O
cnenuaabHoCcTH 1.2.2. - MaremMaTu4eckoe MOAEIMPOBAHUE, YHCICHHbIE

METOAbl H KOMILICKCHI IIPOrpaMmm

Pemenue 3a1a4 TMHEHHOTO MPOrpaMMHUPOBAHHSI B MATEMATHYECKUX MTAKETAX.
ABTOMAaTH3aLMS YITPABJICHUS MTPEAMPUATHEM.

Hcnonb3oBanne coBpeMeHHbIX CYB/] B 3kOHOMUYECKNX WH(DOPMALIMOHHBIX
CUCTEMAX.

PerpeccuoHHBIi aHaNM3 MOACIIMPOBAHUS JJIEMEHTOB SKOHOMUKH.
Pazpabotka 6a3 nanubix B cpeae Delphi.

MeTtoasl MOAETUPOBAHUS IKOHOMUYECKUX MPOLIECCOB.
MHOKECTBEHHAS JIMHEHHAS PETPECCUS B DKOHOMUKE.
JInHeHbpIE MOEH SKOHOMUKH.

basza nannsix 'Tlpeanpustus peruoxa’.

Co3znanus mporpaMMHOro MotyJist « OCHOBHBIX CPEJICTBY.
baza manubIxX s nHGOPMAaMOHHOH cucTeMBI « Takcomapky.
Pemenne 3KOHOMHYECKHX 3a7a4 ¢ TOMOLIBbI0 VBA.
[Tpumenenne Visual Basic B MS Office.

CnpaBounas cuctema o Object Pascal B popmare HTML.
Cnpasounas cuctema o Object Pascal B popmare Windows.
[IpuMeHEHHE MYJIBTUMENNIHHBIX CPEACTB B 0a3ax NaHHBIX.
Hudopmanmonnas cucrema 'llkona’ B cpene MS ACCESS.
OOBEKTHO-OPUEHTHPOBAHHOE MPOTPAMMUPOBAHUE.

MeTobl peleHns anredpanyeckux U TPAHCUEHACHTHBIX YPABHEHUH U X
peanmuzanms B Borland Delphi (nemoHCTpaniioHHBIH Maker).
SI3BIKM ¥ TEXHOJIOTUM POTPAMMHUPOBAHUSI.
MaremMaTH4eCKHE METOIbI B CTATUCTHKE.

ABTOMAaTH3aLMS YUETa TPOJAXK TOBAPOB.

HC k cOopy uHpOpMALK K HATIOTY € (PU3HMYECKUX JIULL,
HNHpopMaLrOHHBIE CUCTEMBI MAJIOTO MTPEANPUSTHS.

CoOBpEMEHHBIE METOBI 3ALUTHl SJKOHOMUYECKOW MH(pOpMauu
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YTBepX/AeHO Ha 3acefaHnmn Kadgegpbl
MaTeMaTUYECKOro aHa/n3a,
npotokon Ne/7 ot 28.03.2022r.

3aB.Kadhegpbl /NainnaHosa 3.M./

BOINMPOCHI
BCTYNUTENbHOr0 3K3ameHa Mo CneLmasibHOCTK
1.2.2. - MaTtematnyeckoe MoAeNNpPoBaHNe, YACIEHHbIE METO/bI U

KOMMAEKCbI nporpaMmm

JV1CKpeTHasa MaTemMaTuka

1 MHoXecTBa M onepaumMn Hag HUMKW. CueTHble MHOXeCTBa. KOHeuHble
MHOXECTBA, YMC/IO 3/1EMEHTOB CYMMbl KOHEUYHbIX MHOXKECTB.

2. OCHOBHble NpaBWfa KOMOMHATOPMKM (CyMMbl, NPOu3BeAeHNs). Pa3meLleHus,
nepecTaHOBKM,COYeTaHMS.

3. BblIcKa3blBaHMs, onepaumn Hafg HAMK. PopMy/bl anrebpbl BbICKa3bIBaHNIA.

4. TMpeamnkatbl, KBAHTOPbl. POPMY/bI TOrMKU NPeAVKaTOoB.

5. ['pahbl (OPMEHTMPOBAHHbIE, HEOPMEHTMPOBaHHbIE). Cnocobbl 3aJaHNs rpadio..

SiAinepoBbl U raMUNbTOHOBBI Fpadbl. [epesbs.

JnHeliHas anrebpa

6. OeiicTBMA C  6GMOYHbIMM  MaTpUUaMW.  [MaroHanbHble W KNETOYHO-
OvaroHasbHble MaTpulbl. ObpaTHas MaTpuLa. SneMeHTapHble NpPeobpasoBaHus

MaTpuL,. PasnoxeHvie maTpu,



7. MaTpuupl  cneypanbHOro  Buga WM UX  CcBOMcTBa.  CHUMMETPUYHBbIE,
OPTOrOHasbHbIE, 3PMUTOBbI, YHUTAPHbIE.

8. JInHeinHOe n-MepHOe MpPOCTPaHCTBO. [10ANPOCTPAHCTBO, €ro pasMepHOCTb,
6asunc, OTHOCUTENbHLIA 6asnc. BekTopHas cymma, npsaMas CymMMa U nepeceyeHme
MOANPOCTPaHCTB.

9. JIMHelHble onepaTopbl B KOHEYHOMEPHbIX MpOCTpaHCTBaxX. [lpeAcTaBneHune
onepaTtopoB Matpuuen. PaHr onepatopa. O6paTHbin onepatop. Co6CTBEHHbIE
BEKTOPbI U COBCTBEHHbIE 3HAYEHWsI OMnepaTopoB. lMprBeAeHVe MaTpULbI OnepaTopa
K AnaroHaibHoi thopme.

10. KBagpaTnuHble hopMbl. CBefieHMe KBaAPaTUYHOW (HOPMbl K KaHOHWUYECKOMY
Bay. [1oNoXWTENbHO oOnpefenieHHas KeagpaTUyHas qopma. 3akoH WHepLuK

KBagpaTu4HbIX hopM. PopMbl SpmMuTa.

MaTemaTuyecKuin aHam3

11.CkanspHoe v BekTopHoe nons. paameHT. MOTOK BEKTOpa Yepe3 MoBEePXHOCTb.
®dopmyna OcTtporpagckoro. [AueepreHumsa. Uupkynauma Bektopa. dopmyna
CTokca. Buxpe.

12.Pagbl ®ypbe MO TPUrOHOMETPUYECKON cucTeme. CXoamMMOCTb psgoB dypbe
A1 KYCOYHO-TNafKmX (PYHKUMA. TTopsAoK yobiBaHNA KO3(h(uumeHToB Dypbe 4
M-pas

HenpepbIBHO-AN(hepeHUMPYEMO (yHKUMW. PaBHOMepHas CXOAMMOCTb psaga dy-
pbe 4Na HenpepbIBHO-AngdepeHUMpyemoin gyHKumn. Teopema Beieplutpacca (0

nonHoTe). MHorousieHbl Yebblilesa.
13.DYHKUMM OHOW KOMM/EKCHOW nepemeHHON. Ycnosne Kowu-PrumMaHa. VIHTe-
rpanibHas opmyna Kowmn. Psg Tennopa. Psa JSlopaHa. MoHATME BblyeTa B
N30/IMPOBAHHOM TOYKE.

14.CTeneHHble psgpl. [lepeasd  Teopema Abend. [AuddepeHuMpoBaHue W

WHTErPUPOBaHME CTEMEHHbIX PALOB. DKBMBAJIEHTHOCTb AM((EPEHLMPYEMOCTU ©

PErynspHOCTM (DYHKLMM B 06/1aCTMW.



DYHKUMOHaIbHBIN aHaN3

15.  MeTtpuyeckme npoctpaHcTBa. [lonHOTa HenpepbiBHblIE  OTOGPAXKEHMS.
KoMnakTHble MHOXECTBA.

16. TlpuvHUMN ©XKaTblX OTOBGPaXEHW. TepaumMoOHHble MeTOAbl  PeLUeHNs
ypaBHeHuin  f(X)=0  (xopZ) B MOSHbIX METPUYECKMX MPOCTPAHCTBAX WU WX
NpUMeHeHNe.

17. HenpepbiBHbIE fMHEHble oOnepaTopbl. Hopma W ChekTpaibHbIA  pagnyc
orepatopa. CxoauMocTb orepaTopoB. ObpatumocTb. Pag HelimaH 1 ycnosust ero
CX0AMMOCTW. TeopemMa O CyLLeCTBOBaHMM 06pPaTHOro oneparopa.

18. JInHeiHble (yHKUMOHaNbl. ConpsKeHHOe NPOCTPaHCTBO.

OO6bIKHOBEHHbIE AnddepeHUManbHble YpaBHEHMS

19. Teopema CyLleCTBOBaHMA W eAMHCTBEHHOCTU pelleHns 3agayun Kowwn s
CUCTEMbI YpaBHeHUA 1 - ro mnopsgkKa C N-HeM3BeCTHbIMW B HOPMa/bHON hopme

(Teopema lNvikapa c fokasatenbCTBOM, Teopema lMeaHo 6e3 fOKa3aTeNnbCTBa)

20. JInHeilHble ypaBHeHMs N-TO Mopsgka C MOCTOSAHHLIMK - KO3(h(hULMeHTaMM.

PelleHVe OAHOPOAHOIO YpaBHeHUA. PelueHWe HeOAHOPOAHOro YpaBHEHUS CO

CreLnanbHON NpaBoi YacTbio B BMAE KBA3UMOMHOMA.

21. CucTeMbl NMHENHBLIX YpaBHEHWWA NepBOro Mopsdka C  MNepeMeHHbIMM

KoapmumeHTamn.  dyHOAMeHTa/lbHad  CUCTEMa  pPeLleHWiA  O4HOPOAHOro

ypaBHeHusi. ®opmyna JSinysunnsa. MeTof Bapuaumv NpPov3BOSbHLIX MOCTOAHHbLIX

[/ OTbICKaHUA YaCTHOrO PeLUeHnss HeOAHOPOAHON cucTeMbl. CTPYKTypa 06Lero

peLLeHus.

22. PelleHWe OJHOPOAHOM CUCTEMbI MEPBOr0 MoOpsAka C  MOCTOSHHbIMU

KoahdpmumeHTammn (cnyyad NPOCTbIX KOpHEeR, obwmin cnydvain). Knaccudmkaums

TOYEK TMOKOA CUCTEMbl [BYX JIMHEMHbIX YpaBHEHWIA MepBOro mnopsgka c
MOCTOSAHHLIMU KO3(PMULMEHTaMN.

23. YCTOMYMBOCTb peLleHnid  AndhepeHunabHbIX  YpaBHeEHUA Mo J1AnyHOBY:

nemma J1snyHoBa, YCTOMYMBOCTb PELLIEHMS MO MEPBOMY MPUGINKEHMIO.

3afaum maTeMaTMyecKoin (PU3NKK



24. MatemaTunyeckne Mofenu (13NYECKMX 3afad, NPUBOASLLME K YPaBHEHMAM
MaTeMaTNyeckoin (3K, OCHOBHble YpaBHEHWSI MaTeMaTUYecKOl  (PU3NKM,

NnocTaHoOBKM 3afay. KOppeKTHOCTb MOCTaHOBKM 3aJau.

25. YpaBHEHWS B 4acTHbIX MPOM3BOAHbLIX rMnep6onmyeckoro Tuna. MeToq
XapaKTEPUCTHK.

26. YpaBHeHMsi napabonuueckoro Tuna. MpvHUMN Makcumyma M MUHUMYMA.
MeTtoa (hyHKUMIA prHa pelleHns KpaeBbiX 3aday v 3agaun Kolwm ans ypaBHeHWi
napabonnyeckoro tmna (CnyyYaM KOHEYHOro, rnosiybeckoHeYHoOro 1 6eCcKOHeYHoro
CTEPXKHEN).

27. Metoa ®Pypbe (MeTon pasaeneHnss NepeMeHHbIX) A1 BOTHOBOFO YPaBHEHNS U
ypaBHEHMS1 TeNnoNpoBoAHOCTM. O60CHOBaHME METOAA Ha KOHKPETHBIX NpUMepax.
Teopema CTeknoBa (6e3 L0Ka3aTe/bCTBa).

28. apMOHMYECKMEe (PYHKLMN 1 MX CBOICTBA.

29. CsefleHVe KpaeBblX 3aday K PELUEHNO WHTErpabHbIX YpPaBHEHMWIA.
MoTeHyuanbl (06beMa, NPOCTONO0 W ABOMHOrO €nos). VX OCHOBHbIE CBOWCTBA.

PellieHMe KpaeBbIX 3afa4y Ans ypaBHEHWA Jlannaca ¢ MOMOLLbHO MOTEHLMAMOB.
MeTo/ibl BbIYMCUTENBHON MaTeEMaTUKN

30. MeToabl pelleHns CUCTEM JIMHENHBbIX YypaBHeHUA. MeTofbl peLleHus
HENMHEeNHBbIX CUCTEM ypaBHeHWn. KBagpaTypHble opmybl.

31. HTepnonaums yHKUMA. VIHTeprnonsaumMOHHbIA MHOrouseH JlarpaHa.

32. Obwpme cBefieHNss U3 TEOPUM PasHOCTHBLIX CXEM: OCHOBHbIE W COMPSXXEHHbIE
orepaTopsbl, anmnpoKcumaLus, YUCeHHas YCTOMYMBOCTb, TeOpeMa CXOAMMOCTN.

33. MeTogpl pewleHns 3agadn Kowm gns 00bIKHOBEHHbIX AuddepeHumnabHbIX

ypaBHeHuin (MeTogpbl PyHre-Kytra).
Teopunsi BEPOATHOCTEMN

34. CnyualiHble cO6bITVS, onepauun Hag HumMKW. OnpefeneHne BepPOSTHOCTU B
akcmomatmke Konmoropoa. PopMynbl CNOXEHWUS, YMHOXEHWUS BePOSTHOCTEA,

MonHoW BeposiTHOCcTH, Balieca.



35. CrnyyaiiHble BeMYMHbI (OUCKPETHbIE, HernpepbiBHbIE). Pag, (yHKUMA, W
MNOTHOCTb pacnpefeneHns BepOATHOCTEN CyYaliHbIX BEMIMYMH U UX CBOMCTBA.

36. UuCneHHble XapaKTEPUCTMKM  C/yYallHbIX BeNMYMH  (MaTeMaTUyecKoe
OXufaHve, [OMCMNEpPCUsi, MOMEHTbI), WX cBoWCTBa. OCHOBHble  3aKOHbI
pacnpeseneHns AUCKPETHbIX U abCOMOTHO HeMpepbIBHLIX CyYaHbIX BEAYMH.
37. TlpepenbHble TeopeMbl And  OMHOMMANIBHOrO 3aKOHa  pacnpefeneHus
(nokanbHasa n vHTerpanbHasa Myaspa - Slannaca, yaccoHa).

38. 3akoH 6onblumMX umcen B (hopme YebblweBa. HepaBeHCTBO YeOblLLEBa,
TeopeMbl Yebbilwesa, MapkoBa, XUHUMNHA.

39. LieHTpanbHble NpeaenbHble Teopembl (JlnHaeH6epra, JIsnyHoBaA).
MaTemaTtunyeckast CTaTUCTUKA

40. [eHepanbHasi COBOKYMHOCTb, BbIOOPKA, BapuaLMOHHbIA psa.  [MonvroH,
rMCTOrpaMma 4acToT, OTHOCUTE/IbHbIX YacTOT. BbIGOPOYHbIE OLEHKM YMCNOBbLIX

XapaKTepUCTUK HabMoaaemMoi CnyyYaiHOM BENNYNHBI.

44. HecMeLeHHOCTb, COCTOATE/NILHOCTb U 3(heKTUBHOCTb BbIOOPOUHBLIX OLEHOK.
42.  [oBepuTefibHble WHTEPBa/Ibl [1A YWCMOBbIX XapaKTePUCTUK Cy4vaiHOn
BEIMYNHbBI A

pacnpeieneHHon No HOpPMasibHOMY 3aKOHY.

43. Kputepum cornacus (Xu-ksagpat, KosMoroposa).

MaTtemaTmnyeckoe MoLEeNMpPoBaHMe 3KONOTMYECKMX M IKOHOMUYECKMX MPOLIECCOB

44.  Marematnyeckue  mogenu  (LenM  MOCTPOeHWs,  Kraccuiurkaums).
YHMBEPCA/IbHOCTb MateMaTMyecKUX MOAEeNen.

45. MHorokputepuasibHble 3aga4uun. MNpuHUMn onTuMasibHOCTK no lapeTo.

46. Cratnyeckas /MHeHasd MOAEeNb MHOroO0Tpac/ieBoM 3KOHOMWKU (J1eOHTLEBA).
Teopema PpobeHnyca-IeppoHa.

47. OpHonpoayKToBasd MaTeMaTvyeckas MOAe/lb MHOroOTPac/1eBOn 3KOHOMUKN.

(Co-noy)



48. [aTuMky CcnydvaiiHbiX u4mcen. MogennpoBaHve 3HAYeHWn [JUCKPETHbIX |
HEenpepbIBHbIX (C MOHOTOHHOW (hyHKLME pacnpeaeneHns) CnydainHbiX BEMNUMH,

49. BblumcneHve nHTerpanos no metogy MoHTe-Kapno.
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TEMbl PE®EPATOB
ONS1 NOCTYNatoLLMX B aCNUPaHTYpPY MO CneuuanbHOCTM
1.2.2. - MaTeMaTU4eckoe MOJEeNNPOBaHNe, YNCNEHHbIE METOAbI U

KOMIMJIEKCbI NpOorpamMmm

PeLleHWe 3afa4 NIMHENHOro NPOrpaMMMpoBaHnsA B MaTeMaTUUYeCcKnX nakertax.
ABTOMaTU3aUNA YrPaBIeHNS NPeATNPUATHEM.

cnonb3oBaHue coBpeMeHHbIX CYB/] B 3KOHOMUYECKNX MH(OPMALMOHHBIX
cucTemax.

PerpeccuMoHHbIn aHaM3 MOAEIMPOBaHNSA 3/IEMEHTOB 3KOHOMMKM.
Pa3paboTka 6a3 faHHbIX B cpefe Delphi.

MeToabl MOZENMPOBaHNA 3KOHOMUYECKMX MPOLECCOB.

MHOXeCTBEeHHas IMHelHas perpeccust B 3KOHOMUKE.

JIHeiHble MO 3KOHOMMKMN.

basa gaHHbIX TlpeanpuaTua pervoHa'.

Co3faHma nporpammHoro moayns «OCHOBHbIX CPefCTB».

Basa gaHHbIX 4719 MHOPMALMOHHOW CUCTEMbI «TaKConapK».

PeLleHre 3KOHOMUYECKUX 3aday ¢ nomopio VBA.

MpumeHeHne Visual Basic B8 MS Office.

CnpasoyHas cuctema no Object Pascal B popmate HTML.

CnpasoyHas cuctema no Object Pascal B hopmate Windows.



16.
17.

19,

20.
21.
22.
23.
24,
25.

[MprYMeHeHWe MyNbTUMEANINHBIX CPeACTB B 6a3ax JaHHbIX.
MHpopmaumoHHaa cuctema 'LLikona' B cpege MS ACCESS.
OOGBbEKTHO-0PUEHTMPOBAHHOE NPOrpaMMnpoBaHuUe.

MeTogp! peLleHns anredbpanyecknx M TpaHCLEHAEHTHbLIX YPaBHEHUI U 1X
peaim3aums B Borland Delphi (4eMOHCTpaUMOHHbIA MakeT).

A3bIKA M TEXHOMOTMX MPOrpPaMMMpPOBaHUS.

MaTemaTtunyeckme MeTobl B CTATUCTUKE.

ABTOMaTM3aLMA yyeTa NPoLaXK TOBApPOB.

C K cbopy MH(opMaumn K Hanory ¢ QIn3nyeckux nLl,
H(hopMaLMOHHbIE CUCTEMbI Ma/IOro NPeAnpUATUS.

COBpeMeHHbIe METOAb! 3alnNThI 3KOHOMUNYECKOM I/IH(*)OpMaLI,I/II/I
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