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NMPOI'PAMMA BCTYIIUTEJIBHOT O SK3AMEHA B
MAT'HCTPATYPY
10 HANIPAaBJICHHAM
«[Mpukaaguas maremMaTHka v nupopmaTukar,
«®DynapamentanbHas nHGopMaTHKA 1 HHPOPMALIHOHHbIE TEXHOJOTHI,
«Ipuxnaanas nandopmarnka»

TTPOI'PAMMA JIMCLIUTTJIMHBI
«KMATEMATHUYECKHA AHAJIU3»

Beenenne

1.1.  Onpenenenue uppauuonanbHoro yuciaa, Ceyenne. GopmynupoBka
OCHOBHOM Teopemsl (Jlejeknnna).

1.2, I'paHuLBI YHCIIOBBIX MHOXECTB.

1.3.  Omnpenenenune noHATHs PYHKLMH.

1.3.1. I'paduk dyHKUMH.

1.3.2. @YyHKUMHK OT HATYPAJIBHOIO apryMeHTa.

2. Bamueiimue kiaacent pynkumnii

2.1. DnemeHTtapHble (YHKUHH,

2.2. [llousitue obpaTHON (DyHKUMH.

2.2.1. OOparHble TPHrOHOMETpHYECKHE U runepbonnueckue GpyHKuMn.
3.  Teopus npeaenon

3.1. Yucnosas nocine0oBaTebLHOCT.

3.2. Onpenenenue npejesa YHCIOBOM M0CIEA0BATEIbHOCTH.

3.3. beckoneyHo Malibie BEJIMYHUHEIL.

3.4. beckoneuyHo 6onblINe BeTHYHHBI.

3.5. Onpenenenne npeaena GyHKUMH HA «SA3bIKE £—35 » U HA «A3bIKE
[ocie10BaTe/IbHOCTEH».

3.6. OaHOCTOPOHHHE Ipeenbl.

3.7. Teopemsl 0 npeaenax.

3.7.1. CsoiictBa GyHKIHH OT HATYPAIBHOI'O apI'yMeHTa, UMEIOLIeH KOHeYHbIH
npejen.

3.7.2. PacnpocTpaHenue Ha ciyuail ()yHKUMH OT NPOU3BOJIBHON NepeMeHHOi.
3.7.3. llpenenbHblit nepexo/| B paBeHCTBE H HEPABEHCTBE.,

3.7.4. JleMMbl 0 OECKOHEUHO MAJIBIX BEJIMYHHAX.

3.7.5. ApudmeTHuecKkue onepanun Haja nepeMeHHbIMH.



3.7.6. Heonpejenenusie BoIpaXeHus.

3.7.7. PacnpocTpaHeHHe Ha cinydail pyHKIMH NPOU3BOJIBLHOIO apryMeHTa.

3.8. MoHoroHHas GyHKUIUA.

3.8.1. Ilpenen MOHOTOHHON (YHKILMH OT HATYPATBHOIO apryMeHTa.

3.8.2. JleMMa 0 BIOJKEHHBIX IPOMEKYTKAX.

3.8.3.Ipexen MOHOTOHHON (PyHKILMK B 001IEM BUE.

3.9. IlpuHUMN CXOAHMOCTH.

3.9.1. YacTuunbie NOCACAOBATEIEHOCTH.

3.9.2. Vcnoeue cymecTBOBaHUS KOHEYHOTO npejiena /yis (DyHKIHH OT

HaTYpaibHOTO apryMeHTa.

3.9.3. YcnoBHe cymecTBOBaHUA KOHEYHOIO npejena /uis (PyHKUH# 11060ro

aprymenta.

3.10. Knaccudnkaumus GeckoHeYHO ManbiX U GECKOHEYHO GONIBIIMX BEIHYUH.

3.10.1.CpaBHeHne GeCKOHEUHO MaJIbIX BEJIMYHH.

3.10.2.111kana GecKOHEYHO MAJILIX BEJIMYHMH.

3.10.3.DkBUBaNIEHTHOCTL GECKOHEYHO MAJTBLIX BEJIUYHH.

3.10.4.Beinenenue riaBHOM 4acTy.

3.10.5.Knaccudukaius 6eckoneqno 60IBIIMX BeTHYHH.

4. HenpepoiBaocrs QyHKIHH 0AHOM nepeMeHHO

4.1. HenpepbIBHOCTE U pa3peIBbl QyHKIMHA. OnpeneneHne HENPEepLIBHOCTH B

TOYKE.

4.2. ApudmerHieckue ornepalnuy Ha/l HENpepbIBHBIMK (DYHKUHAMH.

4.3. Tlpumepst HenpepbiBHBIX GyHKIMA,

4.4. OpnnocTOpoHHAA HenpepbiBHOCTS. Knaccudukauns pazpeiBos.

4.5. Tlpumepsl pa3pbiBHBIX ()YHKIHIA.

4.6. HenpepblBHOCTH H Pa3pbIBEI MOHOTOHHOH (hYHKIIMH.

4.7. HenpepbIBHOCTH JIeMEHTAPHBIX HYHKIHHA.

4.8. CreneHHo-noKa3arTe/bHbIe BhIpaKeHHS.

4.9. Cynepno3uuus HENPepsIBHLIX (YHKUMIA.

4.10. CaoiicTBa HeNpepLIBHBIX (PYHKIHMA.

4.11. Teopemsbi 00 orpaHH4eHHOCTH (YHKIHH.

4.12. DkcrpeMyMmbl, HauGoblMe M HAUMEHbILINE 3HAYEHUS.

4.13. TlonaTHe 0 paBHOMEPHOH HETIPEPEIBHOCTH.

. CymecrBoBanue obparnoi hyHKI#HH.
Muddepennnaposanne GyHKUHH OAHONH NepeMeHHOM
ITpoussoanas n qudppepentuan nepeoro nopsjiKa.

. IlonsTie o npousBoaHOM

. 'eomerpuyeckas uHTEpNpeTalus MPOU3BOIHOM.

. [lpon3poanbie npocTeHMX (PyHKLMIHA.

. Ilponssoanbie cnoxubIX H 06paTHbIX GyHKUKMIA.

. Tabnuua NpoU3BOAHEIX ¥ NPUMEPEI.

. Ioustre o ndpepenumane.

. [Mpumenenne quddepennnana s MOITyIeHUs NPUOIKEHHBIX GOpMYII.
ITpoussoansie u quddepenumansl BLICIINX MOPSAKOB.

. ITpon3Bo/iHBIC BHICIIMX MOPSAIKOB.
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5.2.2. luddepenumanst BHICIIHX NOPAIKOB.

6.  OcnoBubie Teopemb! AuPpepeHHATBLHOINO HCIHCTCHHS
6.1. TeopeMsl 0 cpeiHUX 3HAYECHHUAX.

6.1.1. Teopema ®epma.

6.1.2. Teopema Poms.

6.1.3. ®opmyia Jlarpanika.

6.1.4. ©®opmyna Komn.

6.2. ®opmyna Teiinopa.

6.2.1. ®opmyna Telnopa ans MHOro4JIeHa.

6.2.2. Pasnoxenue npou3BonbHON Gyrkuuu. Jononaurensubiii wien B popme
[Teawno.

6.2.3. IIpubnmxenusie GopMyIIbL.

7.
7.1.  YcnoBue NoCTOAHCTBA, BO3pacTaHHs M yObIBaHHS (DYHKLIMIA.
7.2. DxkcrpemyMm QyHKIMH, Haubonbliee U HAMMEHBIIEE 3HAYCHHE.,
7.3. Hcnonp3oBaHHe BHICLIMX MPOU3BOIHBIX.

7.4. MHccnepnosanue GyHKIUH U NocTpoeHHE rpaduKoB.

7.5. Hanpasnenue BOrHyTOCTH KPHBOH M TOYKHM neperuda.

7.6. AcHMITOTHI KPHBOMA.

7.7. PackpbiTHe HeonpeaeneHHocTel no npasuiny Jlonurans.

8. ®Oynkuuu ABYX HEPEMEHHbIX

8.1. OcHoOBHBIE TOHATHS.

8.2. Yacrusie mpou3BojHbIe W nONHENH Auddeperuran GyHKIUH ABYX
HE3aBHCHMBIX NepeMEHHEIX.

8.3. [IlpousBojHbie CIOKHBIX U HEABHBIX (yHKIMA.

8.4. Ilpoussogusie u nudepeHunansl BRICIIMX MOPAAKOB.

8.5. Jluddepentmanst cnoKHBIX QYHKLHH.

8.6. Dopmyna Teiinopa.

8.7. Dxcrpemymbl, HauGOIbIINEe ¥ HAUMEHBIIHE 3HAYESHHUS.

8.7.1. HeoOxonuMslil MpU3HAK 3KCTPEMyMa.

8.7.2. JlocTaTo4HbIE YCIOBHS IKCTPEMYyMaA.

8.8. Haubonsbinee n HauMeHbllee 3HaYeHre QyHKIHN.

8.9. OrHocuTenbHbIE (YCIOBHbIE) IKCTPEMYMEI.

8.10. Ilpouspoanas no HanpaBleHHIO.

9. Komnaexcabie pyHKIMM AeHCTBHTEIBLHONO NEPEeMEHHOI0
9.1. KoMmieKcHbIe YHC/Ia U UX NeOMeTpHYecKas HHTepIpeTalus.
9.2. JleiicTBHA HaJl KOMIUIEKCHBIMH YHCIIaMH, 3a/IaHHBIMK B anrebpan4yeckoi
(opme.

9.3. JleiicTBHs HaJ KOMIUIEKCHBIMH YHCJIAMH, 38JaHHBIMH B
TPHIOHOMETPHUECKOH (opme.

9.3.1.Tpuronomerpuueckas popMa KOMIUIEKCHOTO YHCIIA,
9.3.2.]leiicTBUs HAJ KOMIUIEKCHBIMH YHCIIAMM, 3a8/JaHHBIMH B
TPUTOHOMETPHYECKOH (opme.

9.4. Onpenenenne u nuddeperHMpoBaHne KOMIUIEKCHOM (hyHKIHH.
9.5. TlokazarenbHas GpyHkums u Gopmyisl Diinepa.

Hcecneposanue pynkunii oanol nepeMenHol ¢ NOMOIMbIO POH3BOAHBIX



10. Heonpeaenennbidi HATErpa

10.1. TlepBooGpasnas dyHKuus.

10.2. HMuTerpan u 3anaya 00 onpeaeneHHy TUIOMA/IH.

10.3. Tabiuua OCHOBHBIX HHTErPAJIOB.

10.4. Ilpocreitiume npaBuia HHTErPHPOBAHHS.

10.5. UHTerpupoBatue ¢ noMolibio 3aMeHbl TIepeMEeHHOM.
10.6. MaTerpupoBaHue 1o 4acTsaMm.

10.7. WHTerpupoBaHue palliOHAIBHEIX BhIPAXKESHMIA.

10.8. Pa3snoxenue npasuibHbIX Apobeil Ha npocTsie ApobH.

10.9. UnrerpupoBanne HEKOTOPHIX MPOCTEHIIMX HPPALIMOHAIIBHBIX BEIPAKEHHIA.
10.10.TToacranoBku Jitnepa.

10.11.MHTEerpupoBaHue TPUrOHOMETPHYECKHUX DYHKLIHIA.
11.  Onpepenennnlii HHTErpan

11.1. TInomanap KpHBOIHHEHHON TpareLuy.

11.2. Pabora nepemeHHO#N CHIIBL.

11.3. TlyTs 1 macca.

11.4. OnpenenenHbli HHTErpaJL.

11.5. YcnoBus CylecTBOBaHMA HHTETPAJIOB.

11.6. Knaccel unrerpupyeMbix GyHKIHH.

11.7. CpoiicTBa HHTErPHPYEMBIX (DYHKLIHH,

11.8. Cao¥icTBa onpeieneHHbIX HHTEIPaIOB.
11.8.1.ITepecranoBka npeaemnos.

11.8.2.CoiicTBa, BhIpaxKaeMble PaBeHCTBAMM.
11.8.3.CpoiicTBa, BeIpakaeMbie HepaBeHCTBAMH.

11.9. HMuTterpan ¢ nepeMeHHbIM BEPXHUM IIPEEIIOM.
11.10.@opmyna Heiotona-Jleitbanna.
11.11.MnTerpupoBanue KOMIICKCHON (PYHKIMH AHCTBHTEIBHOIO IEPEMEHHOTO,
11.12.Cnoco6rl BLIYMCIICHHS OTIPE/IENIEHHbIX HHTEIPAJIOB.
11.12.1.MHTErpHpOBAHUE 110 YACTAM.

11.12.2.TlpaBuno 3amensl nepeMeHHOM (NOJACTAHOBKH ).
12. BeckoneuHble Psjibi ¢ NOCTOSHHBIME YWICHAMHM
12.1. Onpexnenenune pana v ero CyMMbl.

12.2. OCHOBHBIE TEOPEMBI.

12.3. CxonuMOCTh NONOKHTENBHBIX PAIOB.
12.3.1.YcnoBre cCXOOUMOCTH MOIOKUTENBHOIO psija.
12.3.2. TeopMsl CpaBHEHUS PSJIOB.

12.3.3.ITpu3naku Kowu u lanambepa.

12.3.4.Ilpu3nak Pabe.

12.3.5.MaTerpansueiii npu3nak Komm.

12.4. CxoauMOCTh NPOU3BOJILHLIX PAJIOB.
12.4.1.3nako4epeayioniHecs psjibl.

12.4.2.0611ee ycnoBre CXOAMMOCTH psija.
12.4.3.A6comoTHas CX0IUMOCTb.

12.5. CreneHHble psijibl.

12.5.1.I1pusnaku A6ens u upuxie.



12.5.2.CBoiicTBa CXOAALMXCS PSIJIOB.
12.5.3.YMHOXEHHE PAJIOB.

13.

13.1.
13.2.
13.3.
13.4.
13.5.
13.6.
13:7.
13.8.
14.

14.1.
14.2.

HecoberBennbie nuTerpabl

Onpenenenyne HHTErpanos ¢ 6eCKOHEYHBIMH TIPE/ICIAMM.
Ananorus ¢ pagamu. IIpocreiitme Teopemsi.

CxoMMOCTE HHTErpana B Cliyqae NoJOKHTENbHON (DYHKIMH.
CxomuMocTs HHTerpana B obuiem ciyyae.

Ipusnaxku Abens u Jlupuxie.

Onpepenenne HecOOGCTBEHHLIX HHTEIPAJIIOB OT HEOIPAHMYEHHBIX (yHKLMIA,
YCoBHS M NIPU3HAKHA CYIIECTBOBAHUS MHTEIPAJIOB,

I'naBHEBIe 3HAYEHHS! HECOOCTBEHHBIX HHTEIPAJIOB.

KpaTusie unrerpais

Ob6beMbl.

JIByKpaTHBIH HHTErpaJl.

14.2.1.Boryucienne ABOMHOIO HHTErpaa.
14.2.2.3amena nepeMeHHBIX B IBOWHOM MHTErpare.
14.2.3.CpoiicTBa JIBOWHBEIX HHTEIPAJIOB.

14.3.

Tpoiinbie HHTErpanbL.

14.3.] .BerduciieHne TpOHHBIX HHTErPAIOB.

14.3.2.0nemenT o6bemMa B KpHBOJNHHEHHBIX KoopauHaTax. [lununapuyeckue u
cepuyeckne KOOPAUHATSI.

14.4.

[Tnowans NOBEPXHOCTH.

14.4.1 Murerpais no nosepxHocty u Gopmyna OcTporpajickoro.

IS.

15.1.
15.2
15.3.
15.4.
15.5.
16.

16.1.
16.2.
16.3.

16.4.
16.5.

KpupoauneiHble HHTErpajbl

Onpenenenue KPUBONMHEHHOINO HHTEIPAJIa IEPBOIO M BTOPOro Pojia.
[Tnomane 1 KpHBONMHEHHBIN HHTErpaJl.

®opmyna ['puna.

Mopmyna Crokca.

He3aBHCHMOCTH KPUBOJIMHEHHOTO HHTErpala OT MyTH Ha MIOCKOCTH.
Paabi ®ypoe

OpTOroHaNbHOCTh TPUIOHOMETPHYECKHX (DYHKLIHIA.

Dopmynuposka TeopeMsl upuxie.

Paznoxenue B npoMexyrke|[—n,x).

Paznoxenue B npomexyrtke|0,z).

Ilepnomugeckue pyHKIMM nepuoaa2l .

JInreparypa
a) OCHOBHAs JIUTEpaTypa:

1. ®uxrenronsn I'"M. Kypc muddeperunanssoro ucuncnenus. Yueb. nocodbune. B
3 1. M.: Hayka, 2001, 2002.

2. JHemuposny B.JIL COopHuk 3ama4 M yHpaXHEHHH 10 MareMaTHYeCKOMY
ananusy. M.: Hayka, 2002, 2003, 2005, 2007.

3. Knumox B.W. INpumepsl pemnerus 3aia4 gudepeHIHaisHOro i HHTErpaibHOro
ucuucinenus. Yueb. nocobue. Teeps: TeI'Y, 2010,



6) nononuwrensHaN:

4. Cvupros B.M. Kypc seiciieii maremaruku. Yueb.: B 4 7. M.: Hayka, 1981. T. |
- 6.

5. Kynpssues JI.J1. kypc maremaruueckoro aHanusa. Yue6.: B 2-x 1. M.: Hayka,
1981.

6. Huxonsckuit C.M. Kypc marematudeckoro ananmsza. Yue6.: B 2-x 1. M.
Hayxka, 1983.

7. Unenn B.A., Caposauunii B.A., Cenjnos bn.X. Maremarudeckuii aHajius3.
Yueb.: M.: Hayka, 1982.

8. Kysnenos JI.A. C6opuuk 3aanunii 110 Beiciiei MaTemaTuke. THIOBBIC pacyeTs.
M.: Bricas mxona, 1994,

3ameuanne. MOXHO BOCIIONB30BATHECS JIHOOBIM CTEPEOTUIIHBIM W3/JaHHEM
y4eOHUKOB, YKa3aHHBIX aBTOPOB, HE3ABHCHMO OT I'0/1a H3aHHA.

[MPOI'PAMMA JIMCLIUTIJIMHBI
«TEOPHSI BEPOSITHOCTEW 1 MATEMATUYECKHN AHAJIU3»

1. BepositHocTh coObITHA. CBOHCTBA BEPOATHOCTH.

JlMcKperHoe  BEpOSTHOCTHOE NpOCTPaHCTBO.  BeposTHOCTh  COOBITHA.
Crofictea BepostHoctH. Teopema cnoxenus. Kiaccuueckoe omnpezeneHue
BEPOATHOCTH. DJeMEHThl KOMOMHATOpUKH. YCIOBHAas BEpOSTHOCTH. Teopema
YMHOKEHHS.

2. HesaBucumocth cobbiTiii, cxema bepHyuin.

[TocnenoBarensHocTs HenbiTanuit bepuyiuu. Teopema Ilyaccona. @opmyna
noaHoM BepoaTHocTH. Popmyisl baiieca.

3. Cayuaiinas BeJIHUHHA W ee pacnpeae/ienne.

JluckperHas cinyyaiinas sennunHa. [IpaMeps! AMCKPETHBIX pacnpe/ie/ieH .
HenpepeiBHas cayvaiinas Benuwuuna. [lnotHocTs pacnpepenenus, ¢yHKUHA
pacnpeze/ieHus CIydaiHOH BeTHYHHBI H HX CBOMCTBA.

4. YUnc/ioBbie XaPAKTEPHCTHKY CJAY4aHHbIX BEJIHYHH H BEKTOPOB.

MaremMaTH4uecKoe OXHIAHWE W JIUCIIEPCHs  Cly4YaHOW  BEJIMYMHbI.
Kopapuanus cinyyaiiuelx BeJuudH. MHOroMepHeie cllydaiiHble BeJIHYUHBL.
JlByMepHOe IHCKpPEeTHOE pacipeie/IeHue.

XapaxkrepucTuyeckue (PyHKIHA U UX CBOHCTBA.

IlenTpanbHas npefenbHas Teopema JUId OJMHAKOBO PaCTpejeseHHBIX
ciyyaiHbix BennuuH. MuTerpaneHas reopema Myaspa - Jlannaca.

5. MaremaTHyecKas CTATHCTHKA,

["'enepansHas COBOKYITHOCTb, BeIGOpKA. Onenku napaMeTpoB

pacnpenenenns. Crarnctuka. CpoicTBa OLEHOK NapaMeTPOB: HECMEIEHHOCTb,

COCTOATENBHOCTD,  3(pdexTuBHocTh.  Bpibopounoe cpennee. BriGopounas
AMCTICPCHA.



MeToisl MMOCTPOEHHsA OlEHOK: METOJ MOMEHTOB, MeTOji HaubOoJblero
npasaonoao6us.

HurepsanbHoe OLICHUBaHUE. JloBepuTenbHbIH HHTEpBa s
MaTeMaTHYecKoro OXHJAHUS CIy4aiHOM BEIMYMHBI C W3BECTHOM IMCIepCHeil.
HoBepuTenbHbIH HHTEPBAN JUIS BEPOSTHOCTH COOBITHS. MHTepBa/bHLIE OLEHKH
napaMeTpoB HOPMaJIbHOIO pacnpejie/ieHus.

ITonstne  crarucrudeckodt runoressl. Kpurepuit cormacus. Yposens
3Ha4uMOCTH KpHurepus. Kpuruueckas obnacte. Kpurepuit cormacus [Impcona
(kpuTepuit coracus xz) NPOBEPKH MPOCTOM rHNOTE3BI.

Mogens TUHEHHON perpeccuu ¥ MeTo | HAWMEHBIIUX KBaPaToB.

JIareparypa

Ocnoenan aumepamypa

I) Bentuens E.C. Teopus BeposTHOCTEH M €€ MHKCHEPHbBIE NPHIOKEHHS:
y4ebHoe mocobue s cryneHtoB BTY30B. - M3a. 4-e, crep. - Mocksa:
Beiciias mkosna, 2007. - 490 c.

2) Kopones B.HO. Teopus BeposTHOCTEH M MaTeMaTwudecKas CTaTHCTHKA:
y9eOHHK: s CTY/ICHTOB By30B, OOYYalOIMXCs 1O 9KOH. MW HHIK.
cnenranbHocTaM / Mock. roc. yu-t um. M. B. Jlomonocosa, ®ak. BEIYHCIL.
mMareMaTHKu H kubepHeruku. - Mocksa: IIpocnext: Benbu, 2006, 2008. -
160 c.

3) Xoxno lO.C. Teopus BeposTHOCTEHl M MareMaTHuecKas CTaTHCTHKA.
Yuebunoe nocobue, TeI'Y, Treps, 2012 (B anextp. Buje)

Honoanumensnan 1umepamypa

1) 'mypman B.E. Teopus BeposTHOCTEH M MaTeMaTWyecKas CTATHCTHKA:
yuebHoe nocobue: s CTYAEHTOB BY30B. - 12-e 3., nepepab. - Mocksa:
IOpaiit: Beiciiee o6pasosanue, 2010. - 478 c.

2) 3ybkos A.M., CesactesinoB B.A., Yucrakos B.I1. CGopruk 3ajzaud mo
Teopun BeposTHocTel. M.: Hayka, 1989.

3) Usuenxko I''W., Mensenes 0. Maremarnueckas craructuka. M.: Bricias
uikona, 1984,

4) Usuenxo I'M., Mensenes IOMN., Yucrsxos A.B, CGopuuk 3amay 10
MaTemaruyeckon crarucruke. M.: Bricuias mikona, 1989.

5) Konmoropos A.H. OcHoBHEIE NMOHATHA TEOpHH BeposTHOCTei. - M.: Hayxa,

1974.
6) Kopuynos JI.A., ®occ C.I'. CO0pHHK 3a1a4 M yNpakKHEHHH 110 TEOPHH
BepositHOCTeH. Yuyebrnoe mnocobue, 2-e w3, wucnp. - Hosocubupek:

Hogocu®b. roc. yu-r., 2003, - 119 c.
http://math.nsc.ru/LBRT/v1/dima/teaching/ExerciseProbability2.pdf

7) Kopmynos JILA., Yepnosa HUM. COGopHHK 3asay ¥ ynpaxsHeHHH 110
MaTeMaTH4YecKol craTucTuke. Y4. nocobue, 2-e u3n., ucnp. - Hosocubupcek:
H3n-Bo Hucruryra MaTeMaTHKH, 2004. - 128 c.
http://math.nsc.rw/LBRT/v1/dima/teaching/ExerciseStatistics2.pdf




8) Jloros B.W. Teopusi BeposTHOCTEH M MaTeMarMueckas CTATHCTHKA: Kypc
nexuuil. - Hosocu®. roc. yu-1, ®ak. uHGOpM. TEXHOTOHil. - Hosocubupck:
Hosocubupckuii roc. yu-1, 2006. - 127 c.

9) Cesactesinos B.A. Kypc Teopun BeposTHOCTel B MaTeMaTHuecKoi CTATHCTHKH.
- M.: Hayka, 1982.

10) ®euep B. Benenue B reopuio Bepositrocteit. T. 1,2. - M.: Mup, 1984

I1) Yucraxkos B.I1. Kypc Teopuu seposTocTeii. M.: Hayka, 1982.

12) Ilupser A.H. Beposataocts. M.: Hayka, 1980.

[TPO'PAMMA JIUCLIUTUJTMHBI
«AACKPETHASI MATEMATUKA U TIPOTPAMMMPOBAHME»

1. OBuHe BONpoCk! MPOrpaMMHPOBAHHS
I). OcHoBHbie NapagurMbl NPOrPAMMHUPOBAHHA: CTPYKTYPHOE, C METKAMH,
byHKUHOHANBHOE.
2). CloKHOCTD BBIYHCIICHHI, OLIEHKK BPEMEHH H MAMSITH.
3). Cucremsr cuncnenus. JIBoMuHas CHCTEMA CYMCICHHS, TIOGHTOBbIE
onepaium.
4). Cneuudukauns nporpaMm u Bepudukauus. Musapuant u OrpaHUYHTENb
HHKJIA.

2. Pa6ora ¢ TeKcTOM.
1). Meroasr komuposanus cumsonos. Koguposku ASCII, ANSI, OEM, UTF,

Unicode.

2). Vkasarenw, aeicTBus ¢ ykasarensmu. Pabora ¢ MaccHBamu MPH MOMOILLUX
yKaszareien.

3). [Ilpocrefime anrOpuTMbl:  OnpejeseHHE JUIMHBI,  KONHPOBAHHE,
KOHKATeHaIusl.

4). Tlouck u 3ameHa Tekcta. Pabota ¢ pasmMYHBIMU 2JEMEHTAMH TEKCTA:
CHMBOJIAMM, CJIOBAMM, CTPOKAMH.

5). IlocTpoenue TeKCHYECKOT0 aHAH3ATOPA.

3. CopTHpoBKa H TIOHCK.

1). Jlunelinsiit nouck. J{uxoToMHYecKHe METOIBI TOUCKA.

2). 3apava copruposku. Ksamparwumbie u CcroKBajipaTHumbie &ITOPHTMBI
COPTHPOBKH.

3). Cnusmme ynopspodeHHbIX MacchBoB. Moaubukauus anropuT™Ma Juis
HAXOXKICHHA  MepeceveHus, OOBeIMHEHMA M  PA3sHOCTH  MHOMKECTB.
Copruposka ciusiHueM. BpeMeHHbIE OLEHKH,

4). beictpas copTiupoBka Xoapa.

5). OcHOBHbIE XapaKTEPHCTHKH PA3THYHBIX METOOB, BRIGOP ONTHMAIBHOTO.

4. JlunaMuyuecKue CTPYKTYPHI aHHbIX.

I). Onepauus AMHAMMYECKOTO paclpeleNeHns mnamsaTH. JluHaMHYecKHe
NepeMEeHHBIE,

2). Jluneiinpie crmcku. OMHOCBA3HBIE H JIBYCBSI3HBIE CHMCKH. KONblEeBbie
CITUCKH.



3). iBymepusbie criuckn. IlpescTaBnenne MaTpuIl IByMEPHBIMH CIIHCKAMH.

4). INpencrasienue rpados.

5). Hepesba. JIBOMHYHBIE JiepeBbA TMOMCKA. Onepauuu Haj JABOMYHBIMH
JEPEBBAMM IMOUCKA: BCTABKA M yJIaJICHUE JIEMEHTA, MOMCK.

6). Coanancuposanubie epesbs. MeToast 6anaHCHPOBKH.

7). Xemw-tabmuups. OcHoBHas KoHuemuus, BeiGOp xemw-(yHKimA. MeTozsl
paspelleHHs KOIM3MH: METOA Ieno4yeKk, JUHeHHOro onpobupoBanus,
ABOHHOIO XEeIIWPOBAHHUS.

8). Obmas 3ana4a xpaHenns u noucka uHGopmauuu. CpaBHeHHe Pa3IMYHBIX
THIIOB KOHTEHHEPOB, BEIGOP ONTHMAIBHOTO PEICHHS.

5. O6BEKTHO-OPHEHTHPOBAHHOE IPOrPaMMHPOBAHHE.

1). MHKancynsimm, Knacchl, CKphITHE JaHHBIX.

2). KOHCTpYKTOPBI, JeCTPYKTOPEI.

3). Ileperpy3ka oneparmii.

4). HacnenoBanue u mablioHs!.

6. MuoxecTBa, OTHOWIEHWS, (QYHKIMM, METO] MATeMaTHYeCKOi HHIYKIHH:
3JIEMEHTEI KOMOHHATOPHKH.
7. ByneBsl GyHKIHH.

1). Tabnu4uHoe u reoMeTpHYecKoe npejcTaBieHne OyneBbIX (yHKIHIA.
®opmyusl. Peanusauns Gynessix dynkimii hopmynamu. Byneps: dymxumun u
JIOI'MKa BbICKA3bIBAHMMA.

2). OxsuBaneHTHOCTL (opmysr. OCHOBHBIC 3NEMEHTAPHbIE IKBHBAICHTHOCTH
(Jroruueckue ToXKAECTBa).

3). JIu3bIOHKTHBHBIE M KOHBIOHKTHBHBIE HOpMaibHble (opmel. CoBepiueHnsie
AHK u KH®. Coxpamennrie J[H®. Muorounens Xerankuna. IToctpoenne
MHoro4nexa JKerajikuua.

4). 3aMKHYTOCTh M MONHOTA KnaccoB Oynesbix Gymkumii. Knaccsr qyHkumii,
COXPaHSIONHMX HOJb, €UHULY, MOHOTOHHBIX, CaMOJBONCTBEHHBLIX M
nuHeHHsIX. Teopema IMocra o nonnore.

8. I'padui.

1). OpreHTHpOBaHHbIE H HEOPHEHTHPOBAHHBIC rpadsl M HX NpeACTABICHHS:
rpaguyeckoe, MaTpHIeH CMEKHOCTH, MaTpHIlell WHIMIEHTHOCTH, CIMCKAMM
cMexHoCcTH. Harpyxenusie rpadsi.

2). JloCTHXHMMOCTE M CBA3HOCTH. Matpuua aocTmwkuMocTH. KOMIOHEHTHI
CHJIBHOH CBA3HOCTH M Ga3sel rpada.

3). By nonsusie (buxpomarudeckue) rpadsi.

4). OpueHTHpOBaHHbIC ¥ HEOPHEHTHPOBAHHBIE AepeBbs. JlepeBbs 1 (hopmyIEL
OO6xo/p! iepeBseB.

5). MunumanbHoe ocToBHOe Jepeso rpada u amroput™ Kpyckana ans ero
TIOCTPOCHUSA.

6). Yernsie rpadsl. DiiepoBsl HUKIBI U AITOPUTM HX HAXOWK/ICHMSL.

7). 3amava o kpardaiimmx mytax B rpade. Anroputm JleikeTpsl s
HaXO0XKJICHUA KpaTyauluux nyrei u3 oHOro HCTOYHMKA.

8). 3apaya o nabupunre. Anroputmsl obxosa rpada «B rIyGuMHY» U «B

IHPHHYY.



9). llpeacrasnenme GyneBhix QyHKumii cxemamu H3  DyHKIHOHAIBHBIX

3JIEMEHTOB H yIOPSA/I04eHHBIMA OHHAPHBIMH JHArPAMMAMM PellICHHUi.
9. Koneunsie aBTomarsl.

L). Andasutsl, ciiosa, s3biku. Onepanuy Hajl S36IKaMH.

2). HenerepMMHMpOBAaHHBIE M JETEPMHHMDOBAHHBIE KOHEYHBIE ABTOMATHI.
Crnocobbl  3anaHusi  KOHEYHBIX aBTOMATOB: TaGIHUBI W JMarpaMMBl.
JerepMmunusanus.

3). Perynspubie BBIpaXeHWS M peryispHble s3bIKM. Pacro3HaBaHue
peryisipHbIX A3bIKOB KOHEUHBIMM aBTOMAaTaAMH.

4). Cpo¥icTBa 3aMKHYTOCTH BTOMATHBIX A3BIKOB.

5). Anropur™Muyeckue npobnems! s KOHeUHBIX aBTOMATOB.

6). Teopema o paspacranum.

10. AropuT™BI M BEIMHCIHMBIE QYHKIHAH.

[). CTpyKTypHbI€ NIPOrpaMMBi ¥ BEIYHCTHMBIE UMH (DY HKLIHH.

2). PexypcusHsie ¢yHkuud. Ornepatopsl CyNeprno3uIHH, NPHMHTHBHOMN
peKypcuu ¥ MUHMMHU3ALMU. PeKypCcHBHOCTE (DyHKIMIA, 3aJaHHBIX C TOMOLIBIO
OrpaHMYC€HHOr0 CYMMMPOBaHHS, CJBHra, CKIEHKH M [EpPEeHMEHOBAHUS
nepemMeHHbIX, pa3bop cinyyaes.

3). Mawmssl Toropunra. « ThIOPHHIOBOY» NPOrpaMMHpoOBaHHe.
4). ANropuTMUYECKH HepaspelrMbie IpodneMsl.
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HPOI'PAMMA aucunnaunsl « JKOHOMHKA»

IIpeamer n Mmeroa HKOHOMHKH.

OKOHOMHKa — (yHAaMeHT Besikoro obuiectsa. CoBpeMeHHOE ornpeseneHue
OKOHOMHKH  KaK HayKh. OKOHOMMYECKas Teopus — oOUIecTBeHHas W
(ynnamenTansHas Hayka. B3amMocBssise 9KOHOMMYECKOM TEOPUH C JIPYTHMH
HayKaMH.

DKOHOMMYECKas TEOpUs — OOLIECTBEHHAs HAYKA 10 M3BICKAHMIO U BEIOOPY
npou3BozcTBa Onar s yAOBIETBOpeHHs NOTPeGHOCTEH MPH OrpaHHWYCHHBIX
pecypcax. [lpe (ynnameHTanbHble JKOHOMMYECKHE AKCHOMEI: Oe3rpaHHYHBIE
NoTPeGHOCTH M OrpaHMyYeHHbIe pecypehl 0biecTsa. ['panuna nMPou3BoOACTBEHHBIX
BO3MOXHOCTEH.

buonornyeckne u coumansreie norpebHocTH. YacTHUHO HACKIL@EMBIC M
HeHacelnaeMeie notpebHocTH. Mepapxus notpeGHocTeli no Macsiosy. Brnaro kak
CPEACTBO ynoBJeTBOpeHus norTpebHocTeil. Heorpanuyennsie u orpaHnueHHbIE
(sxoHOMMYecKHe) Gnara. DKOHOMHYECKHE Pecypehl.

MeTononorus KOHOMHYECKOH Hayku. YPOBHH aHAIM3a IKOHOMHMKH:
CYNEPMaKpOIKOHOMHKA, MAaKpOIKOHOMHUKA, ME309KOHOMHKA, MHKPOIKOHOMUKA.

[TosutuBHAs ¥ HOpMaTHBHas OJKOHOMHYECKas Teopus. MaremaTHyecKuit
HHCTPYMEHTapHH.



IKOHOMHYECKHE CHJIbI H HHCTHTYThI.

Tpu  ocHoBHble SKOHOMHMYecKHE 3ajaum  Jo6Oro oOOGmIECTBA:  YTO
NPOH3BOAWTH, KaK TMPOW3BOAMTB, MU KOr0 mpou3BoguTh? (OCHOBHBIE
9KOHOMHYECKHe 1erH obecTsa.

Housitne peika.  CobepimenHbii (cBOGOAHBIN) W KOHKpETHBIH PBIHOK.
BHBI KOHKPETHBIX PBIHKOB: 110 BHJy MPOJABAEMOr0 TOBapa, MO MacuITabam
OXBaTa TePPUTOPUH, NPHMEHHTEBHO K K&XKI0H CTpaHe, 110 YPOBHIO KOHKYPEHIIUH,
MO 3aKOHHOCTH CYILECTBOBAHMS, 110 XapakTepy MpOoAaK.

Y4acTHHKH pBIHKA: NOTpeGHTEeNH, NpeANpUHHUMATEIH, BIaAebIbI (akTopoB
npou3BozcTBa. Mexauusm (yHKUMOHHpOBaHMS phiHKa. lleHa — oprammsyionas
cuia. KoHKypeHuus — peryIupyomas i KOHTPOIHpPYIOIas CHIA.

IKOHOMUYECKHE CYOBEKThI PHIHOYHON YKOHOMHMKH: JOMOXO3SHCTBO, (pHpMa,
rocynapcTBo. OCHOBHBIE 3JIEMEHTHI PIHOYHOH HH(PPACTPYKTYphl. PHIHOK TOBApOB
u ycnyr. PeiHOK (haktopos mpousBozcTea. PHHAHCOBBIA HIH JEHEKHBIH PBIHOK.
«IToTok» NOXONOB M PacXol0B MeXIAy CyOBEKTAMH DHIHOYHON IKOHOMHKH M
TPeMs PbIHKaMH.,

Teopus cnpoca u npeaoKenns.

Copoc na ToBapsl u ycinyrn. O6uéM cripoca. DakTophi, BIHSIOUME Ha
00bém cripoca. ®yHKuMA cnpoca. 3akon cnpoca. Kpusas cinpoca. M3meHenue
00b€Ma crpoca ¥ H3MEeHEHHE Crpoca.

Ilpennoxenue toBapoB u ycnyr. OOwbéM npemioxkenne. Daxropsl,
Biusiompe Ha 00bEM npemnokenus. DYHKUMS NpeUIONKEHHS.  3aKOH
npeanoxenns. Kpusan mnpemioxenus. Vismenenwe o6séma npeaioxeHHs u
H3MEHEHHE NPEIIOKESHMSI.

PpiHoYHOE paBHOBecHe. PaBHOBeCHas 1€Ha M PaBHOBECHOE KOJNHYECTBO
TOBapa. Yersipe npasuiia cnpoca U MpeaiokKeHus.

JNacTHYHOCTL CNpOCa U TpeIokeHus no neHe. MaKTophl, BIUSIOMWNE HA
IEHOBYIO 3JIaCTHYHOCTE CIpoca U npeaioxkenus. Ilepekpécrhas 51acTHYHOCTS.
BsanMo3zameHnsieMbie W B3aHMO/IONOIHAEMEIE TOBAPHI.

Konkypenuus.

OcCHOBHbIE THNBI PBIHKOB: COBEPUICHHAS M HECOBEPIUEHHAN KOHKYPEHIHS.
OcHOBHBIC ~ XapaKTEepHCTHKHM: YHCIO TNPOJABLOB, Oaphepsl  BXOXKICHHA,
nuddepeHHaLNA TPOLYKIIHK.

CoBepuieHHas KOHKypeHIMs. YCNOBHS BO3HHKHOBEHHS COBEPILEHHOM
KOHKYpeHLH. KpiBas cnipoca COBEpIIEHHO KOHKYPEHTHOM DUPMEL.

Hecosepmennas  koHKypeHums. MOHONONMCTHYECKAS — KOHKYDEHIMA,
ONMrononus, MoHomonusA. Jlpyrue @opMbl HECOBEPIIEHHOW KOHKYPEHIMH.
Hyononus. Moronconusi. Onuroncosus.

LleHoBoe perynupoBaHMe MOHONONMH. MOHOMONBHO  BHICOKHE H
MOHOTIONIBHO HH3KHE LieHbl. PeryimpoBanne ecTecTBEHHBIX MOHOTOJIMIA.

Teopus H3xepKeK NPOU3BOACTBA.

OxoHoMHYecKad u Oyxranrepckas npuGsuie. BaioBoid, cpeaHuii H
npejesibHbIi 10X0. Kpartkocpousbiii M gonrocpounsiii nepuoasi. Manepxkn B
KpaTKOCPOYHOM MEpHOJE: IOCTOSHHBIE, NIEPEMEHHBIE, COBOKYITHBIC, NPEAeIbHbIE 1
cpe/iHue. JKOHOMHS OT MacITaba: NONOKHATENBHAS, OTPHIATE/IBHAS, TOCTONHHAS.



Makcumusauuss npuOBLUTH B yCHOBHAX —COBEPLICHHOM KOHKYPEHIHH.
[lpaBaiio Makcumuszauum npuOHUIA: NpPefeNbHEIR JIOXOX paBeH npe/ieNnbHbIM
H3ZIepIKKaM.

CraTicriayeckoe H3MepeHHe MAKPOIKOHOMHEYECKHX NOKA3aTe e,

Kparkoe wsnoxenwe CHC. Banosoii waumomamshsii mpomykr (BHIT).
Banosoii Brytpennuii npoxykr (BBIT). YucTslif HauuoHAIbHbIH npoaykr (YHIT).
Hauwmonansnsrii goxon (H/1).

OcoGenriocri  onpenenennss BHIL.  Mcuncnenwe BHIT no pacxopawm.
Hcuncnenne BHIT no joxonam. Homumansssiii 1 peansusii BHIT. Unjekcsl LeH.
Hedmiposanue n uadgmiposanne. Conocrasinenus Ha ociose BHIT.

OKOHOMHMYECKHEe LMKIbL Daibl LMKIA: OXKHBIEHHE, MOTBEM, Oym, cnan.
IIponomxuTensHOCTS AeHcTBHs MKIOB. [TpHyUHbL! HUKIA.

OKOHOMEYECKHH pOCT. M3MepeHHe 3KOHOMHMYECKOIO pOCTAa  TOAOBBIMH
Temnamu pocta BHIL Ilpasuno «70». ®aktopsi 5KOHOMHYECKOr0 pocTa: (hakTOphl
npejyioxenns, (akropsl cnpoca, (aktopsl pacnpenenenus. |Ipon3BoHTENEHOCTS
TPY/a 1 9KOHOMHYECKHH POCT. IKOHOMHYECKHI POCT M rOCYAapCTBEHHbLI [T,

JleHemHO-KpeAHTHAN H GI0/KETHO-HAIOTOBAs CHCTEMa rOCyapCTBa.

Buzer 6ankosekux cucreM. bamkosckas cuctema Poccum. ®ymxumm LB
Poceun. Knaccudukanus xommepuecknx 6ankoB Poccun. AKTHBHBIE, MACCHBHBIE
¥ KOMHCCHOHHBIE onepaiun 6aHKoB.

IIpsmMbie W KOCBEHHbIE HATOTH. BH/ibl HAOTOBEIX CTABOK: B BH/E NPOIEHTA
M B BHAC JCHEKHOW CyMMbl. Bubl NpPOLEHTHBIX HAJIOrOBBIX CTABOK:
NPOrpecCHBHBIE, perpeccHBHbIe U MponopiuoHanbHbie. Kpusas Jladdepa.

['ocynapcteennsiii Giomker PO. Jloxoasl U pacxons! Groakera. Hdeduuur n
npoduuuT 6ro/pKera. CriocoBk! OKPHITHs G10KETHOTO e HIHTA.

Bbespaborauna u nudasiuus

Cocras paGoueii cuibl ¥ CTaTyC 3aHATOCTH. DKOHOMHMYECKH AKTHBHOE M
9KOHOMHMYECKH HEaKTHBHOE HaceneHue. 3auateie u OespaGorunie. YpoBeHb
(Hopma) GespaboTuusl. Yposens obiei n 3aperncTpupoBaHHoi Ge3paboTHLL.

JlobposonbHas u BeiHyx)/eHHas GespaGoTuia. OPUKIHOHHASN, CTPYKTYpHAS
W umuknuyeckas Oespaboruua. «llonnas 3aHATOCTB» M ecTeCTBEHHBI ypOBEHb
6espaboruipl. 3akon Oykena.

Bugpt  mnnsumn:  ymepenHas, ranonupyiomas, —rumeprH(IALEs.
Crardusimst. Tlpuaunsl undnsuun. Usmepenue wurduisimy. Mepnt Gopubbi ¢
HHQIALUEH.
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