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1. Hean, 321241 ¥ IVIAHMPYeMble Pe3yJbTAaThbl 00y4eHUs 110
AUCUHMILIUHE

K oCHOBHBIM yensim OCBOCHUSI AUCHUTUINHBI «CrieliaibHbIC T1aBbl MATEMAaTHKW» CIIEIyeT
OTHECTH:

- BOCIIUTAHUE Y CTYIEHTOB OOIIeH MaTeMaTHUECKOUW KYJIbTYpPBI;

- IPHOOpETEHNE CTYACHTAaMH LIMPOKOrO Kpyra MaTeMaTUYeCKUX 3HAHWW, YMEHHUHA U HaBbI-
KOB;

- pa3BUTHE CITIOCOOHOCTHU CTYICHTOB K MHIYKTUBHOMY U J€TYKTHUBHOMY MBIIICHHIO HAPSILY
C pa3BUTHEM MATEeMaTUYECKON HHTYHUIIUH,

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKA CAMOCTOSATEILHOTO U3Y4YEHUS y4eOHOM U HAyqHOH
JUTEPATyPBI, COJACPKAIICH MaTEMaTUIECKAE CBEICHUS U PE3YIIbTAThL;

- IOATOTOBKY CTYACHTOB K ACATCIBHOCTHU B COOTBCTCTBUU C KBaJ’II/I(pI/IKaLII/IOHHOI\/'I XapaKTe-
PUCTHKOH OakayiaBpa 1O HAINPaBIICHHUIO, B TOM YHcie (HOPMUPOBAHHE YMEHHIA MCIIOJIE30BaTh OCBO-
CHHBbBIC MAaTEMATHUYCCKHUEC METOAbI B HpO(i)GCCI/IOHaJIBHOI;'I ACATCIIBHOCTH.

- TMIOATOTOBKY BBICOKOKBaJIH(PHUIIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBUAX UDPO-
BOM TypOyJIEHTHOCTH U BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHON II(PPOBOI SIKOHOMHUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS TUCIHUILTHNHBI «CielHanbHbIC TJIaBbl MATEMATHKI» CIIETY-
€T OTHECTH:

- OCBOGHHE CTYJCHTAMH OCHOBHBIX MOHATHH, METOJOB, (POPMHUPYIOIIUX OOIIYI0 MaTeMaTH-
YeCKYIO OJrO0TOBKY, HEOOXOAMMYIO JUIsSl YCIICUTHOTO PEIICHUs PUKIAIHBIX 3a/1a4;

- (¢opmMupoBaHHE y CTyJeHTa TpeOyemMoro Habopa KOMIIETEHIIMH, COOTBETCTBYIOIIUX €T0
HATPABIICHUIO TTOJITOTOBKU U O0ECIICUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OO6yuenue no aucrumuinHe «CrienyanbHbIC TIaBbl MATEMATHKI» HANPaBIeHO Ha (GOpMHUPO-
BaHHME Yy oOydyaromuxcs cienyromux komnereHuuil B cootBerctBun ¢ @I'OC 11.03.01 Panmorex-
HUKa (YpoBeHb OakajaBpuaTa), yTBEpKIEHHBIM NpHKa3oM MMHHUCTEpCTBa 00pa30BaHUS U HAYKU
Poccuiickoit ®eneparuu ot 19.09.2017 Ne 931

Koa v Hanme-
HOBaHHE KOMIIETEH-
1107071

Nuaukaropsl no-
CTHKEHHUSI KOMIIEeTeHIIUH

IIepeyenb mIaHUpPyeMBbIX pe-
3yJbTATOB 00y4eHHs 110 AUCLH-
IUINHE

OIIK-1. CnocoOen uc-
[T0JIB30BaTh ITOJI0XKeE-
HUs1, 3aKOHBI U METOABI
€CTECTBEHHBIX HAYK U
MaTeMaTUuKu dJIst peHIC-
HUS 3a]1a4 WH)KCHEPHOM
ESTENLHOCTH

NOIIK-1.1 ITonu-
MaeT QyHIaMEeHTabHbIC
3aKOHBI IPUPOBI; OCHOB-
Hble (pru3nUecKue u Mate-
MaTHYECKUE METOIBI
HaKOTUICHHS, TIepejadul u
00paboTkn HHPOpMaIUH;

NOIIK-1.2 ITpu-
MeHseT (PU3NIEeCcKHe 3aK0-
HBl 1 MaTEMaTH4YeCKUe Me-
TOJIBI JUISl PELICHUS 33134
TEOPETHUYECKOTO U TPH-
KJIaJHOTO XapakTepa;

NOIIK-1.3 Uc-
MIOJIB3YET 3HAHUS eCTe-
CTBEHHBIX HayK M MaTeMa-
THUKH [IPH PEIICHUH TIPaK-

3HATD:
® OCHOBOIIOJIATAIONINE TCOPETHUSCKUC
MOJIOXKCHHUST U METOJIbI, TPEIyCMOT-
PCHHBIE TPOrPaAMMOM TUCIMITIHHBI
yMeThb:
® JICIIOJB30BaTh MaTeEMaTUYECKHE Me-
TOJIBI JUTs PEIICHUS 3a/ad TEOPETH-
YECKOT0 M MPHUKIIAIHOTO XapaKTepa
BJIAJIETh:
® CIIOCOOHOCTBIO  BBISIBIATH  €CTe-
CTBCHHO-HAY4YHYIO CYIIHOCTh TMIpO-
0JleM W TPUMEHATH COOTBETCTBYIO-
i (PU3MKO-MaTeMaTUIECKHA  arl-
mapar Juis pelIeHUs NPaKTHYECKUX
3a7a4u B MpoeccuoHanbHOM chepe




‘ THUYCCKUX 3a1a4. ‘ ‘

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuuminHa OTHOCUTCS K o0s3arenbHOM yactu Onmoka bl: Moayns «Marematudeckue u
€CTECTBEHHO-HAYYHbIE JUCIUIUIUHBDY.
JuctumiuHa 6a3upyeTcs Ha CIeIYIOIINX, POUICHHBIX JUCIUTLITMHAX:
JTuHEHHas anreopa;
MaTeMaTUUYECKHI aHaIn3.
HucuuminHa «CrnenuanbHble IJ1aBbl MaTEeMaTHUKW» JIOTHYECKH CBSI3aHA C MOCJIEAYIOUUMHU
JMCHUILIMHAMU:
B obsazamenvron wacmu:
panuodusuka;
TEOpHUS ABTOMATUYECKOTO YIIPABIICHMUS;
ANIEKTPOJIMHAMHKA U PACTIPOCTPAHEHUE PAITMOBOJIH;
AIEKTPOTEXHUKA.

3. CrtpykTypa u coaepkaHue TUCHUILINHBI
OO01mast TpyA0eMKOCTh TUCHUTUTHHBI COCTABISAET 4 3a4eTHBIX eUHUIIBI (144 qacoB).

3.1. Buabl y4eOHOii padOThI U TPYI0EMKOCTH
(o popmam oOyueHwHs)

3.1.1. Ounas ¢popma o0y4yeHHs

n/n Bup y4yeOHo# padoThbl Koauueerso Cemectp 3
4yacos
AyIMTOpPHBbIE 3aHATHS 72 72
B ToMm uucne:
Jlexuuu 18 18
1.
CeMHUHApCKUE/TIPAKTHUECKUE 3aHITHS 54 54
2.
JlaGopaTopHble 3aHSTH - -
CamocrosiTesibHas padora 72 72
IIpomeskyTOUHAS aTTeCTALMS
JuddepeHurpoBanHbIi 3a4eT aud. 3ayer aud. 3ager
Hroro 144 144
3.1.2. 3aounas popma oOyueHust
n/n Bup yuyeOHoii padoThI Koawuecrso Cemectp 3
Yy P 4acos P
AyIMTOpPHbIE 3aHATHS 15 15
B Tom uncrne:
Jleknun 15 15
1.




CeMHuHapCKUe/TPaKTHUECKUE 3aHITUS 18 18

2.
JlaGopaTopHble 3aHSTH - -
CamocrosiTesibHas padora 96 96
IIpomeskyTOUHAS aTTeCTALMS
3K3aMEH D C)
HTtoro 144 144

3.2. TemaTn4yeckuii NIaH U3yYeHUs JUCUUIIMHBI

Tematuueckue miaHbl U3y4eHUs AUCUUIUIMHBI IO OYHOU M 3a049HOM (popMam o0ydeHus
pa3MeInIeHsbl B MPUIoKeHuu 1 kK paboyeit mporpamMme.

3.3. Conepxkanue pa3aesioB THCHUIINHbBI

Beenenue

[Ipenmer, 3amaun U coxepkaHue TUCHMILIMHBL. OCHOBHBIE ATaIlbl PA3BUTHUS AUCLUILINHBL.
CrpykTypa Kypca, ero MecTo M pojib B IOArOTOBKe OakanaBpa, CBA3b C IPYTMMHU AUCHUILIHHAMU.

Pa3nes 1. O0bIkHOBeHHBbIE 1M epeHIInATbHbIC YPABHCHUS.

Tema 1. [luddepenumansubie ypaBHEeHUs epBoro nopsjaka. Beenenue. 3agaum, npuBos-
mye K auddepeHnnanbHbIM ypaBHEHUSM NIEpBOTO TOpsiika. OCHOBHBIE MOHATHS OOBIKHOBEHHBIX
muddepeHMaIbHbIX ypaBHEHUH nepBoro nopsaka. [loctanoBka 3agaun Komm. Teopema cymie-
CTBOBaHUS M €IMHCTBEHHOCTHU pemieHus. O01ee u 4aCTHOE peIIeHus], OOUIN M YaCTHBIA WHTETpa-
asl. ['eomerpuueckuii cMbica 001ero HHTErpaa.

VYpaBHEHUS C pa3feleHHBIMH U Pa3JeNIONMMUCA MTEPEMEHHBIMH, OJHOpPOIHBIE Audde-
pEeHLMAIbHbBIE YpPaBHEHUS, YPAaBHEHHUS B MONHBIX U depeHuanax.

JIunelHple 1.y. IEPBOrO MOPSAKA U ypaBHEHUS bepHyiu. Pemenne TMHENHBIX ypaBHEHUN
METOJIOM BapHallH IPOU3BOJIBHOM MMOCTOSIHHOM, METOIOM NIPOU3BeIeHUI bepHyu.

Tema 2. /IuddepennmanbHpie ypaBHEHUS BHICIIAX MOpsaKoB. @opmel 3anmcu auddepen-
[IMAJIHOT'O ypaBHEHM n-ro nopsaka. Ob6mee u yactHoe pemeHus. [locranoBka 3anaun Komwu, kpa-
eBOM 3a1auu. IHTerprpoBanue METO10M MOHMKEHUS MTOPSIIKA.

Tema 3. JIuneitnsle ogHOpOAHBIE MU (DepeHIInalbHbIe YpaBHEHUS 1 — ro nopsjaka. O6mue
CBOWCTBA PEUICHUH JIMHEHHBIX OJHOPOIHBIX MU (HepeHIInAIBHBIX YPaBHEHUH /1 — ro nopsaka. Teo-
peMa o CTPYKType OOLIEero pemeHus: JMHEHHBIX OJHOPOAHBIX Au(QepeHInanbHbIX YpaBHEHUH 1 —
ro nopsaka. [loHsTre ¢yHIaMEHTAIBHOW CHCTEMBI PEHICHWH JHMHEHHOTO OJHOPOAHOTO Iudde-
PEHLMAIBHOTO YpaBHEHUS 1 — TO MOpsKa, €€ MOCTPOSHHUE AJIsl YPAaBHEHUH € MOCTOSTHHBIMH KOA(]-
¢unuentamu. XapakTepuCTHUECKOE ypaBHEHHE. By yaCTHBIX peleHuil JUHEHHOr0 0JHOPOIHOTO
T depeHInaIbHOro ypaBHEHUs 7 — IO TIOPsIIKa B 3aBUCUMOCTHU OT BUJa KOPHEH XapaKTepucTHye-
CKOT'0 YPaBHEHHS.

JIuneltHble HEOTHOPOHBIE AU(PepeHInaIbHbIe YpaBHEHU 7 — IO HOpPsiIKa C MOCTOSIHHBI-
MU k03 durmentamu. Teopema o CTpyKType 00IIero pemenns Takux ypaBHeHuil. Meton nogbopa
YaCTHOTO pelIeHHs (METOJ HeompeeNeHHbIX KO3(P(PHUIUEHTOB) JUIsl pa3IMYHbIX CHELUAIbHbBIX BU-
JIOB MPaBOM YaCTH.

JIuHeitHble HEOHOPOJHbIE AU(QepeHIranbHble ypaBHEHU BTOPOro nopsaka. Meron Ba-
pYanyy MPOU3BOJIBHBIX TOCTOSIHHBIX. KpaeBble 3a1aumn.

Tema 4. CucteMbl OOBIKHOBEHHBIX TU(epeHIHaIbHbIX YpaBHeHU. OCHOBHBIE MOHATHS.

HopwmanbHble cHCTEeMBl JTUHEHHBIX OJHOPOIHBIX W HEOJHOPOAHBIX IU(PEepeHINATBHBIX ypaBHE-
HUii. TeopeMbl 00 SKBUBaJICHTHOCTH AU (HEepeHINAIBHOTO YPaBHEHHS N-T'O MOPSAAKA U HOPMAJIbHOU
cucTeMbl n nuddepeHanbHbIX ypaBHEeHUH. Perienne TMHeHHbIX OJHOPOIHBIX U HEOJHOPOIHBIX
cucTeM OOBIKHOBEHHBIX U (HepeHIINAIBHBIX YPABHEHNUH C TOCTOSTHHBIMUA KOA(Q(PHUIIMEHTAMH METO-
JIOM MCKJIIOUEHHS HEU3BECTHBIX.



Pa3nen 2. Teopusi BeposiTHOCTEH U MATEMATHYECKASl CTATUCTHKA

Tema 1. Benenue. DnemenTsl koMOuHaTopuku. [IpaBuia cyMMbl U pou3BeAeHUs] KOMOU-
Hatopuku. CoequHeHus (pa3MelleHus], epecTaHOBKU, COUETaHHS).

Buapl cnyvaitaeix coObiTuif. Knaccudyeckoe U CTaTUCTHYECKOE OMPENETICHUs BEPOITHOCTH
nosiBJIeHUs coObITHs. CBS3b U pa3nuyue Mexay HUMH. [IpMHIUD CTaTUCTHYECKOW yCTOHYHMBOCTH
OTHOCHUTEIIBHBIX 4YacTOT. HermocpenacTBeHHBIM MOJACYET BEPOSITHOCTH HA OCHOBE KIIACCHYECKOTO
omnpeneneHus. ['eomeTpudeckoe onpeaeaeHre BEPOSITHOCTH MOsIBIEHUs coObIThd. 3angaua brogdo-
Ha.

Tema 2. Anrebpa coObiTuil. Teopembl CI0KEHHUs BEPOSTHOCTEH AJI1 HECOBMECTHBIX U COB-
MECTHBIX COOBITHI, TEOPEMbI YMHOKEHHUS BEPOSTHOCTEH JJISl 3aBUCHMBIX U HE3aBHCUMBIX COOBITHIA.
@opmyinbl MOTHOM BeposATHOCTH, beiieca u bepnymm. JlokanbHas WM MHTErpajgbHask TEOPEMBI
Jlamaca.

Tema 3. Ciyuaiinbie BennuuHbl. [loHATHE 3aKOHA pacnpeneneHus TUCKPETHOW ciaydyaiHOU
BEJIMYMHBI U CIIOCOOBI ero onucanus. OCHOBHBIE 3aKOHBI PacIpeneIeHHs] TUCKPETHOW ciay4yaliHOH
BEJIMYMHBI (THIIepreoMeTpudeckuii, OMHOMUaNbHBIN, pacnpenenenue [lyaccona).

Tema 4. YncnoBble XapaKTEpUCTUKU JUCKPETHBIX CIydallHBIX BEIWYMH. MareMaTH4ecKoe
OKUJAaHUE U JUCTIEPCUs CIIy4alHbIX BEJIUYHH, UX BEPOSTHOCTHBIN CMBICI U CBOMCTBA.

Tema 5. HenpepsiBHbIE city4aiiHble BeNW4YHHBI. VHTEerpanmbHas QyHKIHS pacrpeneieHusl.
[TnoTHOCTH BeposiTHOCTEN. CBsI3b MEXly MHTErpaIbHOM (yHKIMEN paclpeeneHns U MIIOTHOCTBIO
BEpOSATHOCTEN. MareMaTnuecKkoe 0KUAAHUE U TUCTIEPCUs HENIPEPBIBHOW CIIy4YaliHON BEJIMYUHBI.

OcHOBHBIE 3aKOHBI paclpeesICHUs] HENPEPBIBHBIX CIy4ailHbIX BenuuuH. HopManbHbli 3a-
KOH paclpeziesieHus. BeposTHOCTh nmonajgaHusi HOPMaIbHO PACIPEAEICHHON CIIy4YallHOM BEJINYUHBI
Ha TIPOU3BOJIbHBIA KOHEYHBIH WMHTEPBAJ, HA MHTEPBaJl, CHMMETPUUYHBIM OTHOCHUTEIBHO CPEIHETrO
3HaueHus. [IpaBuio Tpex curm. LlenTpanbHas npeneiibHas Teopema.

Tema 6. [IpumeHeHne Teopuu BEpPOSITHOCTEN K CTATUCTHYECKOW 00pabOTKe SIKCIEPUMEHTOB.
OcHoBHbIE 3a/1a4l MaTeMaTuyeckoil ctatuctuku. [lonsTe o BeIOOpouHOM MeToje. ['eHepanbHas u
BbIOOpOYHast cOBOKynHoOCTH. [TocTpoenne smnupuueckoil GyHKIMM pacipenesieHus: BBIOOPKH, MO-
JIMIOHA U TUCTOTPAMMBbl OTHOCHUTEJIBHBIX 4aCTOT. TOYEUYHbIE OLICHKU MapaMeTPOB PACHPEICICHUS.
Tpe6oBanus k HuM. Beibopounas cpennsis. BeibopouHnas u ucnipaBieHHas nucnepcuu. HTepBaib-
Hble OlleHKU. [locTpoeHne 10BEpUTEIHLHOIO MHTEpBaa JAJi1 MaTeMaTHuecKoro oxuganus. Ciydai
MaJiol BEIOOPKH.

3.4. Temarnka NpaKTUYECKHX 3AHATHH 10 TUCUUILIHHE
«CrnenuajbHbIe IVIABBI MAaTEMaTHKH

3.4.1. Ounas ¢popma o0y4yeHus

Ne 3ansaTua Tema 3aHsaTHSA

1 WuTerpupoBanue pa3iauydHbIX TUMOB AU depeHIIHaTbHBIX
ypaBHEHHUH (J1.y.) IEPBOrO MOpsIKa

D) WuTerpupoBanue A.y. n —TO NOPSAKA. METOJIOM IOHMKE-
HUS NIOPSAKA

3 PemreHne nMHENHBIX OJHOPOAHBIX A.y. N —TO IOpsAKa C
MTOCTOSTHHBIMH KO3 (UITMCHTAMH.

4 Pemienue nuHEHHBIX HEOAHOPOIHBIX A.Y. 1-TO MOPSAKA C
MTOCTOSIHHBIMH KO3 (DUIIMEHTAMH B CHCTEM

5 Pemrenne 3a1a4 Ha HENOCPEACTBEHHBIN ITOICYET BEPOSIT-




HOCTH Ha OCHOBE KJIACCHUYECKOTO OTPEICTICHUS C UCIIOIb30BAHU-
eM (hopMyJT U TPaBUJI KOMOMHATOPUKH.

6 Anrebpa coObITHii. 3a1a4¥ HA TPUMEHEHNE OCHOBHBIX
TEOPEM TCOPHH BEPOSITHOCTEH M CICICTBUN U3 HUX.

7 UucnoBble XapakTEPUCTUKA M 3aKOHBI PAaCHpeleIeHUs
JUCKPETHBIX CIIy4YalHbIX BEJIUYHH.

g YucaoBbie XaPaAKTCPUCTHUKU U 3aKOHBI PACHIPCACIICHUSA HEC-
IIPCPBIBHBIX CJ'Iy‘lB.fIHBIX BCJINYHH.

9 KonTposbHOE TEeCTUpOBaHUE

3.4.2. 3aounas ¢popma 00y4yeHUs

Ne 3aparTus Tema 3apaTus
1 Pewrenue n.y. nepBoro nopsijika pa3jiMuHOrO TUIIA.
2 Pemienue a.y. n-ro mopsiaka.

3ajaun Ha TPUMEHEHUE OCHOBHBIX TEOPEM TEOPUHU BEPOSATHOCTEH
3 U TIOCTPOCHUE 3aKOHOB paclpeiesieHus] AUCKPETHbIX W Hempe-
PBIBHBIX CITyYalHBIX BEJIMYHUH.

[IpuMeHeHne Teopuu BEPOSITHOCTEH K CTAaTUCTHYECKON 00paboT-
Ke skcrepuMeHToB. [locTpoenue sMmupudeckoi (QyHKIMHM pac-
4 npeneseHus] BHIOOPKH, MOJIMIOHa U THMCTOTPaAaMMBbl OTHOCHUTEIb-
HBIX 4aCTOT.

4. YueOHO-MeTOAN4YecKOe M HH(POPMAITMOHHOE 00ecreyeHue

4.1. HopmaTuBHbie 10kyMeHTHI M1 'OCTHI

®I'OC 11.03.01. Pagnorexnuka (ypoBeHb OakajiaBpuara), YTBEpXKICH NMpUKa3oM MuUHHUCTEp-
cTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepannu ot 19.09.2017 Ne 931.

AxageMudecKuid yueOHBIN TUTaH 1o HampasieHuto moarotoBku: 11.03.01 Pagmorexnuka. IIpo-
¢ue: MHTeeKTyanbHasi paJuo3IeKTPOHUKA U MPOMBIIUICHHBI HHTepHET Bemiell. DopMel
0o0ydeHust — ouHas, 3a04Has. 2023.

Marpuna pacnpeaeneHuss KoMOneTeHIui no HanpasiaeHuto noarotoku 11.03.01 Paauorexuu-
ka. [Ipoduns: MHTEmIekTyanbHas paguodJeKTPOHUKA W MPOMBINUICHHBIM WHTEPHET BEIICH.
®opmbl 00yueHust — ouHas, 3aouHas. 2023.

Vka3 Ilpesunenta Poccuiickoii @enepanuu ot 01.12.2016 No 642 «Crpaterum Hay4dHO-
TEXHOJIOTHYECKOT0 pa3Butus Poccuiickon Denepaunn».

[Ipuka3z MunucrepcTBa oopazoBanusi u Hayku Poccuiickoit @enepanun ot 23.08.2017 Ne 816
«O06 ytBepxkaenun llopsiaka MpUMEHEHHUS OPTaHU3aAlUSIMH, OCYIIECTBISIFOIIMMHA 00pa30BaTeib-
HYIO JI€ATEIbHOCTh, JIEKTPOHHOTO O0yUYeHUs, TUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOIOTHM
IpH peasin3anuu 00pa30BaTEbHBIX TPOTPAMMY».

4.2. OcHoBHas JuTEpPaTypa

1. demunoBuu B.I1., MoxenoB B.II. [Iuddepenumansusie ypaBHeHHs: yuyeOHOe mocobue. M.
H3n-so «JIauby, 2019. 280 c.

2. bepkoB H.A., Munocues B.b., [lymkapps E.A. Kypc maTemaTuku Jj1si TEXHUYECKUX BBICIIMX
y4eOHbIX 3aBefeHWi: yueOHoe mocobme. Yacte III. M.: MI'MY, 2011. 505 c.
https://e.Jlanbook.com/




3. I'mypman B.E. Teopust BeposiTHOCTEH M MaTeMaTudecKas CTaTUCTHKA. 12-e m3n. crep. M.:
IOpaiir, 2013; 1999, 139 k3.

4.3. JlomosHMTebHAs JIUTEPATypa

1. TuckynoB H. C. luddepenumanbHoe 1 UHTETpaIbHOE UCUMCICHUS Ui BTY30B. B 2-X TO-
max. M.: Uurerpan - [Ipecc, 2009. 180 k3.

2. 3y6kos B.I'., JIsaxosckuii B.A., Mapteinenko A.W., Munocues B.b. Kypc Briciieil matema-
TUKU: YuyeOHoe mocobue s Bry3oB. Yacte 1. M. MI'MNY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObIKHOBEHHBIE TUCIUILINHE AU(PepeHIInaIbHbIe YpaBHEHHS U OTIEPAIMOHHOE
ucuucieHue. YuebHoe nocobue no «MaremaTuka» JUisl CTYJJ€HTOB BCEX CIIELUATBHOCTEH.
M. 2006. 693 3k3.

4. Koran E.A. OObikHOBeHHbIE AU (epeHnanbHble YpaBHEHUS M BapUAIL[MIOHHOE UCUHCIIEHUE
B MPUJIOKEHUH K pacuéTy aBTOMOOWJIBHBIX KOHCTPYKIHMU. YUeOHOe MOCoOHe IO JHCIH-
winHe «MaremaTuka» Uisl CTYJIEHTOB Bcex crneunanbHocted. M.: MAMMU, 2010. 200 »k3.
http://lib.mami.ru/lib/content/elektronnyy-katalog. SnexTponnsii pecypc.

5. Koran E.A. DneMeHTBHl T€OpUHM BEpPOSTHOCTEH M MaTeMaTHYECKOW CTaTHCTUKU. YueOHoe
nocoOue 1Mo TUCHUILTHHE «MaTtemMaTukay JUIsl CTyIEHTOB, 00YYarOIUXCs 10 CIeIHaTbHOCTH
«ABTOMOOMIE- U TpakTOopocTpoeHue. M. 2007. 423 5k3.

6. Bentuens E.C., OBuapoB JI.A. Teopus BepoSTHOCTEM K €€ HMH)KEHEPHbIE NPHIIOKEHHUS.
VY4eb. mocobue g BTy30B. 2-¢ u3a., ctep. M.: Boicmias mkomna. 2000. 480 c.

7. Koran E.A., IOpuenko A.A. Teopus BeposSTHOCTEH M MaTeMaTU4yecKas CTaTUCTHKA: yueO-
nuk / M.: UTHOPA-M, 2019. 250 c.

8. MyxanoB C.A., Koran E.A., XKyxosa I'.C. Teopust BeposiTHOCTE! 1 MaTeMaTH4ecKas CTa-
TUCTHKA. Y4eOHoe 31eKTpoHHOe n3fanue. Perucrpanuonnoe ceugerensctso OI'VII HOI]
«Mupopmpeructp». Ne43264. M.: YHuBepcuTeT MamuHOCTpOoeHus, 2015.

4.4. DJexkTpoHHbIe 00pa3oBaTe/bHbIE pecypchl
[IpoBeneHue 3aHATUI U aTTECTaLMi BO3MOXKHO B IUCTAHLIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
CUCTEMBI UCTAaHIIMOHHOrO 00yueHus yHusepcutera (CHAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaremaTuka» 3NEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM pazaenam mpo-

IpPaMMBbI:

Hassanue D0P

HuddepenunanbHbie https://online.mospolytech.ru/course/view.php?id=4396
ypaBHEHUS

OcCHOBBI BapualuoOH- https://online.mospolytech.ru/course/view.php?1d=476
HOT'O UCUUCIICHUS

Teopust BeposiTHO- https://online.mospolytech.ru/local/crw/course.php?id=573
cTen

MaremaTuueckast https://online.mospolytech.ru/local/crw/course.php?id=720
CTaTHCTUKA

Pazpaborannbie JOP BKIIOUaIOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.
HOpSII[OK IMPOBCACHUA pa60T B JUCTAaHIIHMOHHOM Q)OpMaTe YCTaHaBJIMBACTCA OTACIIbHBIMU
pacropspDKeHUSIMHU TTPOPEKTOpa Mo y4eOHON paboTe W/WiTu IIEHTPOM y4eOHO-METOIMYECKOM PaOOTHI.

Kaxxnpiii cTyaeHT obecrieueH WHAMBUIYyIbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K 3JIEKTPOH-
HOU OUOJIMOTEKE MOCKOBCKOI'O ITOJIMTEXA

https://online.mospolytech.ru/course/view.php?id=76218&section=1 .




WuTepHeT-pecypchl BKIIOYAIOT Yy4eOHO-METOAMYECKHE MaTepHaibl B 3JEKTPOHHOM BHIE, Tpea-
CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaTemaTH4ecKoro 0Opa3oBaHUs
(http://mospolytech.ru/index.php?1d=4486,

http://mospolytech.ru/index.php?1d=5822);

[Tone3nsie yueOHO-MeTOIMUECKHE U NH(OPMAIIMOHHBIE MaTepPHAaJIbl IPEICTaBICHBl Ha Caii-

Tax:

http://exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeyens pecypcoB HHGOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON ceTn «HTepHeT»

OCBOCHUS AUCHUILTUHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuueH3M0HHOe U CBOOOIHO paclpocTpaHsieMoe MPOrpaMMHoe odecrnevyeHune

Hanme- Pa3pador- Hocryn- Ccpuika Ha Equnbrii
HOBaHHUe ynk [1O (mpaBo- | HOCTH (JIMIIEH3H- peecTp POCCUICKHMX MPO-
olJiaaTeJib) OHHOe, cB000HO | rpamm s DBM u B/l (npu
pacnpocTpansie- HAJIMYHH)
Moe)
Astra 000 JIuteHsu- https://reestr.digital.go
Linux Common | "PYCBUTEX- OHHOE v.ru/reestr/305783/?sphrase_i
Edition ACTPA" d=954036
MoiiO- 000 Jlunensu- https://reestr.digital.go
¢uc "HOBBIE OHHOE v.ru/reestr/301558/?sphrase_i
OBJIAYHBIE d=943375
TEXHOJIOTUN"

TS

4.6. CoBpeMeHHbIe npodeccHOHATBbHBbIE 0a3bl JAHHBIX U HHGOPMALIMOHHBbIE CTIPABOY-

HbI€ CUCTEMBI

Ilepeyens pecypcoB cetu UHTepHeT, A0CTYNHBIX /I OCBOCHHUS AMCHUILINHBI:

HaunmMmeHnoBanue

Cypc

Ccblika Ha pe-

HocTynHocTh

NudopmanuoHHo-cipaBoYHbIe CHCTEMbI

https://stackoverfl

JocTtynHa B ceTn

CTaHAApTOB BBICHICTO 06p8.30BaHI/I$I

o.ru.

Stack Overflow WuTepHer 6e3 orpaHu-
ow.com/ .
YEeHUH
NHpopMaLMOHHbIE PECYPCHI http:/ JloeTymHo
Cetu Koncynbrantllmoc www.consultant.ru
ITopran ®enepasbHbIX roc- http://www.fegosv
yapCTBEHHBIX 00pa30BaTENbHbIX JocTymHo
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JIEKTPOHHO-0M0/IHOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.c Hoctynna B cetn
om/ HNuTtepuet 6e3 orpanu-
YECHUH
[PR Books https://www.iprbo JoctynHa B cetn
okshop.ru/ HNuTtepuet 6e3 orpanu-
YEeHUH

IIpodeccnonanbubie 6a3bl JAHHBIX

baza nanHbIX Hay4HOM HJEK- http://www.elibrar HoctynHo
TPOHHOU OMOTMOTEKH y.ru

(eLIBRARY.RU)

Web of Science Core http://webofscienc HoctynHo
Collection — moauTeMaTH4yecKas e.com
pedepatuBHO-OnbIHOTpaduyeckas

u
HayKkoMmeTpuueckas (61o-
aroMeTpuydeckas) 0aza JaHHBIX

5. MaTepuajibHO-TEXHHYECKOE o0ecnedeHue QUCIMITMHBI

MarepuansHO — TeXHHUYecKas 0a3a yHHMBEpCHUTETa 00ECIeurnBacT NMPOBEACHUE BCEX BHIOB
3aHATUH, MPEIYCMOTPEHHBIX YY€OHBIM IJIAHOM, U COOTBETCTBYET JACHCTBYIOLUIMM CAHUTAPHBIM H
IPOTUBOIIOXKAPHBIM MIPABIJIAM U HOPMaM.

Kadenpa «Maremartuka» HCHOIB3YyeT yueOHbIE ayAUTOPUH U3 001Iero poHAa YHUBEPCUTE-
Ta.

[Tpu HEoOXOAMMOCTH JIi MPOBEACHUS MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHNA UCIOIb3Y-
I0TCS. KOMITBIOTEPHBIE KJIACChl YHUBEPCHUTETA.

6. MeToanyeckue peKOMEHIALMH
6.1. MeToanyecKue peKOMeHIAMU UISl TIpenogaBaTeJs 1o
OpraHu3anuy o0y4eHust

[Ipexxne Bcero, ciieqyerT 0OpaTUTh BHUMaHUE CTYCHTOB Ha TO, YTO NMPAKTUYECKU BECh U3Y-
YaeMblid UMM MaTepuan He TpeOyeT KaKOoH-TuOO CrenuanbHOU (JIOTMOJHUTENBHOW) TMOATOTOBKU H
BIIOJIHE MOXKET OBITh YCIEIIHO M3YY€H, €CIHM CTYACHTHI OYyJyT MOCEIaTh 3aHSTHS, CBOEBPEMEHHO
BBITIOJTHATH JOMAITHUE 3aJJaHUs U MOJIb30BaThCs (TP HEOOXOIMMOCTH) CHCTEMOU TIAHOBBIX KOH-
CyJIbTAllMM B TE€YEHUE KAXKIOro ceMecTpa. Bomenmme B Kypc MaTeMaTHKHA pa3leibl SBISIOTCS
KJIACCUYECKUMU, B TO K€ BPEMSI OHU MPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT LIMPOKOE pac-
IIPOCTPAHEHHUE JUIsl PELIEHUs Pa3HOIr0 POJia 3a/1a4 BHYTPU CAMOW MAaTEMAaTUKU U IPUKJIAAHBIX 3aa4.
HX ocBOEHME MOMOKET CTYIEHTaM JIOTUYECKH BEPHO, aPI'YMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHbMEHHYIO Peyb, YCIHEIIHO NPUMEHATh HAKOIUIEHHBIE 3HAHUS B IPO(ECCHOHATLHON eATeIbHO-
CTH.

HeobOxonumo ¢ camoro Hayana 3aHATUH PEKOMEH/I0BATh CTYACHTaM OCHOBHYIO U JIOTIOJHU-
TEJIbHYIO JIMTEPATYPY, @ B KOHLE CEMECTPA AaTh CIIMCOK BOIIPOCOB JJIsSI HOATOTOBKH K dK3AMEHY .

Ha nmepBoM 3aHATHY IO TUCIMILTAHE CIIEAYET 00s3aTeIbHO MPOUH()OPMHUPOBATH CTYICHTOB
0 BHJIE U (pOopMe MPOMEKYTOUYHOM aTTECTALUU MO TUCIUILINHE, CPOKaX €€ IPOBEICHHUS, YCIOBUIX
JIOITyCKa K MPOMEXKYTOYHOM aTTECTALNH, MPUMEHIEMBIX BUAAX MPOMEXKYTOUYHOTO KOHTPOJIA.
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W3noxxeHne TEOPETHUUYECKOTO MaTepualla JOJKHO CONPOBOXKIATHCS WIIFOCTPATUBHBIMHU
npUMepamMu, TIIATENIbHO OTOOpaHHBIMU MpENoAaBaTesieM TaK, 4TOObl TEXHHYECKHE TPYIHOCTH U
BBIKJIQ/IKM TIPU PEILIEHUH 33a4M HE OTBJIEKAJIN OT TJIaBHOT'O: OCMBICIIEHUSI WJEU U CYyTH IIPUMEHsIE-
MBbIX MeTO/10B. ClielyeT BCerja yKa3plBaTh MPUMEPBI IPAKTUYECKOTO PUMEHEHHS] PACCMOTPEHHBIX
Ha 3aHATUSX YPaBHEHUN U (HOPMYIL.

[IpakTuueckue 3aHATHSA JOJDKHBI OBITH OpPraHM30BaHBl MpENojAaBaTesieM TakKuM o0pa3om,
YTOOBI OCTaBaJIOCh BpeMsl HAa MEPUOJUYECKOE BBIMOJIHEHUE CTYyJIEHTaMU HEeOOJBIION caMOCTOos-
TeJIbHON pabOTHI B Ay JUTOPHH ISl IPOBEPKH YCBOCHUSI U3JI0)KEHHOTO MaTepuaa.

[IpenonaBaTenp, BeAyMIUi MPAKTUIECKUE 3aHATHUS, JOJDKEH COTJIACOBBIBATh Y4eOHO — TeMa-
TUYECKHUH TUIaH 3aHATHH C JIGKTOPOM, HCTIOIB30BaTh €AUHYIO CHCTEMY 0003HAUYCHHIA.

[IpenonaBaTenio cieayeT AJ0OMBATHCS CHCTEMAaTHYECKON HENpephIBHON pabOThl CTYJEHTOB
B TEUEHHUE CEMECTPa, HEOOXOIMMO BBISBIISTH CHIIBHBIX CTYJEHTOB M IPUBJIEKATh UX K Hay4YHOH pa-
00Te, K y4acCTHIO B Pa3HOT0 poJia OJMMITNAAaX U KOHKYPCax.

CryneHT A0KEH OLyIIaTh 3aMHTEPECOBAHHOCTD MIPEMNOIaBATENS B JOCTUKEHNN KOHEUHOTO
pe3ynbTara: B MPHOOpPETEHUH O00YyYaIOMIMMUCS MPOYHBIX 3HAHWN, YMEHUH U BIAJCHUS HAKOIUICH-
HOM uHpOpMaINHEH s pelIeHus 3a71a4 B MpoheCCHOHATBHOM eI TeIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
B03MO0XHO ITpoBeIeHHE 3aHATHI U aTTECTAIlMH B IUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CUCTEMBI UCTAaHIIMOHHOrO 00yueHus yHusepcutera (CHAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtemaTiKa» 3JIeKTPOHHBIX 00pa3oBaTesnbHbIX pecypcoB (DOP) (cum. 11.4.4).
[opsimox mpoBeneHus: pabOT B MUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICITBHBIMHU
PaCHOPSDKEHUSMHE MIPOPEKTOPA TI0 YIEOHOM paboTe W/HITH LEHTPOM yU4eOHO-METOIUUECKON pabOTHI.

6.2. MeToauyeckue yKazaHus JJIs1 00y4aIOMIUXCHA 10 OCBOCHUIO
AUCUMILTAHBI

N3ydenue mepBoro pasaena Kypca - udepeHunAIbHbIX YPaBHEHHU MMEET BaKHEM-

1iee 3HaYeHHe B MaTEeMAaTHYECKOHM MOATOTOBKE MHkeHepa. OOBsACHsAETCS 3TO TeM, uTo AuddepeH-
[[UAJIbHBIE YPAaBHEHUS MPEICTaBISAIOT cO00M MaTeMaTUYECKUE MOJIENU CaMbIX Pa3HOOOPa3HbIX MPO-
LIECCOB M SIBJICHUM, TaK KaK MX PEIICHUs MO3BOJSIOT OMKMCATh HBOJIOLHUIO M3Y4aeMOTO IMpoIlecca,
XapakTep MPOUCXOMSIIMX ¢ MATEPUATIbHOW CUCTEMON U3MEHEHU B 3aBUCHMOCTH OT MEepBOHAYAIb-
HOT'O COCTOSIHUSI CUCTEMBI.
OTnuuuTenbHOE CBOWCTBO AU PepeHInanbHbIX YPAaBHEHUH COCTOUT B TOM, YTO IPU UX HUHTETPHU-
pOBaHUH OOBIYHO MOTyYaeTcss OECYMCIEHHOE MHOXKECTBO pelieHud. J[si ypaBHEHUS MEepBOro IMo-
psAlKa 3TO MHOKECTBO OIMCHIBACTCS OJIHOM MPOM3BOJIBHOW MOCTOSIHHOW. YUTOOBI BBIICITUTH W3
OCCKOHEYHOTO MHOXKECTBA PEIICHUN TO, KOTOPOE OMHCHIBAET MMEHHO JAaHHBIN IMpoliecc, HeoOxo-
JTUMO 33/1aTh JTOTIOJIHUTEIbHYI0 HHGOPMAIUIO, HAIPUMEp, 3HAaTh HayallbHOE COCTOSTHHE Mpoliecca.
Takoe JOMOTHUTENBHOE YCIOBHE HA3bIBAETCS HAYAJIbHBIM YCIOBHEM.

3amavya uHTErpupoBaHusl AUQPepeHnanbHOr0 ypaBHEHHUS MEPBOTo MOPSIKa COBMECTHO C
HaYaJIbHBIM yCIIOBUEM Ha3blBacTCS HadaJbHOM 3amaueil uiuu 3agadeil Komn.

Jnst mupdepeHImanpbHBIX  ypaBHEHUN TIEPBOTO TMOPSAKA CIEAyeT pa3indarh odIee, 9acT-
HOE M 0c000e€ pelIeHus, a TaKkKe 00NN, YaCTHBIM U 0COOBIA MHTErPaIbI.

[Ipn uHTErpHUpOBaHUU ypaBHEHUU MEPBOTO MOPAIKA HAIO MPEXKIE BCEro OMPENEIUTh THII
YpaBHEHHUS, a 3aTe€M yKe MPUMEHHUTh TOT WJIW WHOW MeTon pemieHus. Hamgo o0s3aTensHO OCBOUTH
poLeAypy NPUBEIACHHS YpaBHEHUS MIEPBOro MOPsAKA K YPaBHEHHIO C Pa3/eIeHHbIMH MepEeMEHHBI-
MU, TaK KaK UMEHHO TaKHhe yPaBHEHHUS MOKHO HETIOCPEICTBEHHO HHTETPUPOBATH.

Jnst nuddepeHnnanbHbIX YPaBHEHHN N — IO TTOpsIIKa 00s13aTeIbHO 3HATh TOCTAHOBKY 3a/1a-
yu Koy, kpaeBol 3aaun, 3aa4i Ha COOCTBEHHBIC 3HAUCHHUSI.

B teme, nocBsiiieHHON TMHEWHBIM AU(PepeHInanbHbBIM YPaBHEHUSIM N — IO MOPsiAKa, HAaJ0
3HATh TEOPEMBI O CTPYKType OOIIETO pemieHus: OTHOPOAHBIX M HEOJHOPOIHBIX YPABHEHHI, TaK KaK
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OHHM YKa3bIBAIOT IMMyTh MOCTPOCHUS 001Iero pemneHus. O0paTuTh BHUMaHUE HA TO, YTO PEIICHUE JIH-
HEWHBIX OAHOPOMHBIX IU(PEepeHITNANBHBIX YPABHEHHH N — TO MOPSAKA ¢ MMOCTOSTHHBIMEH KO3 du-
[IUEHTaMH He TpeOyeT UHTETPUPOBAHUS, @ CBOJUTCS K YHCTO ajredpandeckoil mpodieMe Haxox/e-
HUSl KOPHEW COOTBETCTBYIOUIETO XapaKTEpUCTUYECKOro ypaBHeHHs. Hano 3HaTh BUJA YacTHBIX pe-
[ICHU JIMHEHHBIX OJHOPOIHBIX AU PEpPeHINATBHBIX YPABHEHUN N — T'O MOPSAIKA C TOCTOSHHBIMU
K03 UIIMEHTaMH B 3aBUCIMOCTH OT BUJIa KOPHEH XapaKTepUCTUYECKOTO YpaBHEHHSI.

Hano 4etko ysICHUTH alrOpUTM MOCTPOCHUS YaCTHBIX PEUICHUN TUHEHHBIX HEOTHOPOIHBIX
nudPepeHINAIBHBIX YPaBHEHUH METOAOM T0100pa (METOIOM HEOIpPEACICHHBIX Kod(hduImeH-
TOB), OOpaTHB BHUMAaHHE HA TO, YTO B 3TOM CJIy4ae BH][ YACTHBIX PEIICHUI HEOTHOPOIHOTO YpaB-
HEHHS COOTBETCTBYET MO CTPYKTYPE 3aJJaHHOM MPABOM YaCTH.

ITo BTOPpOMY pa3iaeny Kypca — TEOPUHM BepPOSTHOCTEH M MATEMATHYECKON CTATHCTHKE
HE00XO0IUMO, MPEX]IE BCEr0, YETKO YCBOUTh OCHOBHBIE TIOHATHUSI TEOPUU BEPOSITHOCTEH, OYEHDb IIIH-
POKO UCTIONB3YEMBIC B PA3TUYHBIX MPUIOKEHUSX: TTOHITHE CIIYYaHOTO COOBITUSI U €T0 BEPOSITHO-
CTH, CYMMBI U MPOU3BEACHUS COOBITHM, MOHATHS CydallHOM BENMYMHBI U 3aKOHA €€ pacrpejere-
HUSI, MaTeMaTUIECKOTO OKUJAHUS U TUCTIEPCUU CITYYaHON BEITMYUHBI.

Hano noHATh, 4TO BEPOATHOCTh — ATO YUCIOBAsl MEpa CTEMEHH BO3MOKHOCTH MOSBICHUS
CJIy4aifHOTO cOOBITHA. 3HATh KIACCHYECKOE, CTATUCTHYECKOE U T€OMETPUYECKOE ONPEICICHHUS Be-
POSITHOCTH, CBSI3b M pa3IUyue Mexay HUMHU. HecMOTpsi Ha BHEUIHIOIO MPOCTOTY KJIaCCHYECKOM
(opMyJIBI ONIpeeennst BEpOATHOCTH ciry4daiinoro coobitus A: P(A) = m/ n , nenocpencrsenuslii

MOJICUET YMCJa N BCEBO3MOXKHBIX MCXO/JIOB MCIIBITAHUS M M - YUCJIa OJIAarONpUATHBIX HCXOJ0B Tpe-
Oyer mpumeHeHus: Gopmys KomMOMHATOpUKH. [Ipyu 3TOM B Ka)X70 KOHKPETHOM 3ajade HaJo0 Mpo-
AHAJIN3UPOBATh, KAKOM THUIl COEIMHEHUN BO3HUKAET, KOTJa U3 HEKOTOPOTO MHOXKECTBA 3JIEMEHTOB
U3BJIEKAEeTCA APYroe MOJMHOXKECTBO (3TO MOTYT OBITh pa3MELICHHUs, MEPECTAHOBKH MM COYETa-
Hus). [lpy BBIYMCICHUH BEPOSITHOCTEW CIIOKHBIX COOBITHI HAaJ0 YMETh MPEICTaBUTh MX B BUJE
CYMMBI MJIM TIPOU3BENEHUS (MM CyMMBI IPOU3BEIECHNUIN) POCTHIX COOBITUI M MPUMEHUTH COOTBET-
CTBYIOIIIME OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEM.

Hano yerko pa3nnyaTh TUIBI CIIy4aHBIX BEJIMYUH — AUCKPETHBIE U HENIPEPHIBHBIE U 3HATH
OCHOBHBIC 3aKOHbI MX pacmpezeneHus (OMHomuanbHbIM, [lyaccoHa, rumepreoMeTpudeckuid, oco-
OEHHO, HOPMAaJIbHBII 3aKOH pacHpeIeIeHUs).

JUia onucaHus 3aKOHOB PAaCIpENEICHHs] HENPEPBIBHBIX CIy4YalHBIX BEJIWYUH IPUMEHSIOT
MHTETPATbHYIO (YHKIMIO pPacHpeesieHHsI BEPOSITHOCTEH CITydaiiHOW BETHMUMHBI F'(X) ¥ TUIOTHOCTD

BeposiTHOCTeH f(x). Hamo ycBouTh ompeneneHHs, BEpPOSTHOCTHBIM CMBICI M CBOMCTBAa 3THX

(GYHKLHNH, CBA3b MEXy HUMU U pacyeTHbIE (POPMYJIbI AJIS UX OIPEEIICHHS.

Hano 3Hath onpenenenue, pacyeTHble (pOpPMYJIbl U BEPOSITHOCTHBIM CMBICT OCHOBHBIX YHC-
JIOBBIX XapaKTEPUCTUK CIy4alHON BEITMYHMHBI — MATEMATUYECKOT0 OKUJaHUs (CpPEHEr0 3HAUCHUS)
U JUCHEepCUM (XapaKTEepUCTHKH pa30poca BO3MOKHBIX 3HAUEHUs CIy4yailHON BeTMYMHBI OTHOCH-
TEJIbHO CPETHETO 3HAUCHHUS).

C Teopueil BeposATHOCTEHl TecHeHmMM oO0pa3oM CBsi3aHAa MaTeMaTHuYecKash CTaTUCTHKA
BonbInHCTBO €€ BBIBOIOB 0a3UpyeTCsl Ha MPeIeIbHBIX TEOPEMAX TEOPUU BEPOSTHOCTEH.

Bce xapakTepucTuky, U3y4aeMble B Kypce MaTeMaTH4eCKOl CTaTHUCTUKH, SBISIOTCS CTa-
TUCTUYECKUMH aHAJOraMH COOTBETCTBYIOLIUX XapaKTEPUCTUK, PACCMAaTPUBAEMbIX B TEOPHH BEPO-
ATHOCTEH, MOJyYEeHHBIMH Ha OCHOBE OIpPaHMUYEHHOI'O YMCJIA OMNBITHBIX JaHHbBIX. ClenoBaTelbHO,
€CJIM, HalpuMep, MaTEMAaTUYECKOE O0KMJAHUE U JAMUCIEPCHs CIy4yallHOW BEIMYUHBI, U3y4yaeMble B
TEOPHH BEPOATHOCTEH, SBIAIOTCS XapaKTepHBIMU HECTyYalHBIMU YHCIAMM, TO UX CTATUCTUYECKHE
aHaJIOTU — BBIOOpOYHAs CpeHsAs U BbIOOpOYHAs (MJIM WCIIpaBJICHHAs) TUCHEPCUS SIBISIIOTCS CIIy-
YailHBIMU BEJIMYMHAMHU, 3aBUCSIINMHU OT 00bEMa M THIAa BBIOOPKH U Pa3IMYHBIMU I Pa3HBIX BbI-
OOpOK.

Hano o0s3aTenbHO 3HAaTh M YMETh BBIUMCIATH TOUCUHbIE OLIEHKH HEM3BECTHBIX NapaMeTpoOB
pacnpeneneHus ClIy4aifHON BEMYHMHBI - BBIOOPOUHYIO CPEIHIOI0 U BHIOOPOUHYIO (MM MCIPABIICH-

13



HYI0) JUCTIEPCHUIO, TaK Kak J00asi cTaTUCTHUECKast 00paboTKa CBOAUTCS, MPEXKIE BCEro, K HAXOXK-
JIEHUI0 IMEHHO YTHUX XapaKTePUCTHUK.

Crnenyet 0OpaTUTh BHUMaHUE HA TO, YTO 3TU OLEHKH SBJISIOTCS MPUOIHUKEHHBIMHU, OCOOCH-
HO JIJIs1 BEIOOPOK Majioro o0beMa, U JJisi CYy>KICHHUs] O TOYHOCTH M HAJIEKHOCTH ITHX OIEHOK HaJ0
yMETh MPUMEHSATh UHTEPBAJIbHBIE OLICHKU W 3HATh METOJUKY MOCTPOCHHS JTOBEPUTEIbHBIX UHTEP-
BaJIOB.

7. @oH/ OLIEHOYHBIX CPEACTB

®DoH/T OIICHOYHBIX CPEACTB MpecTaBieH B [Ipunoxennn 2 k paboueld mporpaMme M BKITIO-
YaeT pa3ebl:

1. MeToibl KOHTPOJISL ¥ OLICHUBAHUS Pe3yIbTaTOB O0yUEHUs

2 IlIkana v KpUTEPUHU OLICHUBAHUS PE3YIHTATOB O0YUCHHS

3. OueHoYHbIE CPEeACTBA

3.1. Tekymuii KOHTPOJIb

3.2. [IpoMexxkyToUyHas arTecTanus

14
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Ilpunoscenue 1

1. TemaTnueckuii JiIaH IMCHUILIHHBI «CHenHaJbLHbBIE TJ1aBbI MATEMATHKI
10 HAIpPaBJIECHUIO TOATOTOBKHU

11.03.01 Paguorexnuka
[Ipodunb moaroToBKU
HuTeiIeKTya bHAas PAAHOIJIEKTPOHUKA U NPOMBIIIJICHHBIA HHTEPHET Bellen
(bakanagp)
Ounas ¢popma o0yueHus
I'ox mpuema 2023

Buabi yueOHoii padoTsl,
BKJIIOYasi CAMOCTOSI- .
o 8 Buasl camocrositesibHOM pa- | @opMbl
= z TeJIbHYI0
9 3 9 00THI arre-
S = 2 paGoTy CTYIeHTOB,
o 35 CryaeHToB cranuu
N Pa3zaen o | T M TPY/0€MKOCTh B 4a-
°
cax
Pede-
wn CP | KC :
ar
J | II/C | JIa6 C P K.P. | KaL | prp | P K/p 2] 3
Tperuii cemecTp
Pa3znen 2. O0bikHOBeHHBIE TU(depeH-
HHaJIbHbIE YPABHEHUSA
OcHOBHBIC TIOHATHSI OOBIKHOBEHHBIX aH(D-
| (bepeHaNbHBIX YpaBHEHUH (11.y.) IEPBOTO 3 | 5 4
nopsaka. 3amadya Ko, Teopema cyiie-
CTBOBAaHMS M €IUHCTBEHHOCTH €€ pPEIICHUS
[TonsTHst OOIIEr0 W YacCTHOTO pEIICHU,




o0IIero u 4acTHOTO WHTErpanoB. ['eomer-
pUYECKHI CMBICT OOIIEro WHTErpana ma.y
1-ro nopsigka

Boinaua 3aganmii PI'P_Ne 1 mo j.y.

Pemenue n.y. mepBoro mopsiaka ¢ pasjie-
JICHHBIMU MW pasacadromuMucsa NCepEMCH-
HBIMH, OJHOPOJHBIX [.y., YPaBHCHHH B
MOTHBIX auddepeHImanax

Jluneiinple n.y. mepBoro mnopsaka Meron
BApUALIMK [TPOU3BOJIBLHOM IOCTOSTHHOM, Me-
TOJ INpou3BeneHu bepHymm. YpaBHeHue
beprymmn.

CamocrosTeanHas padora Nel Ha cemu-
Hape 10 JI.Y. IEPBOro MopsyIKa

Jubdepennmanbapie  ypaBHEHHUS! BBICIINX
nopsaakoB. OcHoBHbIe TOHTHS. [locTaHOB-
ka 3amaun Komwm, kpaeBoi 3amaun. MHTe-
IPUPOBAHUE YPABHEHUN METOIOM IIOHMKE-
HUA NIOPsAAKA

JIuHeiitHple OMHOPOAHBIE A.y. N —TO MOPSJ-
ka. Teopema o CTpyKType 00IIIero peneHus
JIMHEMHBIX OJHOPOAHBIX MI.y. N —TO MOPSJI-
ka. [locTpoenne pyHgameHTanbHOM cHUcTe-
Mbl pEeHIeHU# Il YpaBHEHUN C MOCTOSH-
HBIMU K03 purmenramu.

Pemienue nMMHENHBIX ONHOPOAHBIX JA.Y. N —
T'O TIOPSIKA C TIOCTOSTHHBIMU KO3 (UIIEH-
TaMH. BUJ1 4aCTHBIX pEIIeHU OJHOPOIHO-
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IO YpaBHEHUS B 3aBHUCHUMOCTH OT BHJA
KOpHEH XapaKTepHCTUYECKOTO YPAaBHEHUS

JIuneliHble HEOJHOPOAHBIE 1.y. N-TO IIO-
psaaka. Teopema o CTpyKType oOmiero pe-
meHusi. Meron moadopa 4acTHOTO pellie-
HUS JUIS pa3iMYHBIX CIELUATIbHBIX BUIOB
MpaBo YacTH.

JIuHelWHbIE HEOJHOPOAHBIE N.y. BTOPOIO
Nopsiika C MOCTOSHHBIMU KO3(duiuneHTa-
MH C IIPOU3BOJILHOM HENPEPBIBHON MPaBOU
4acTel0. MeTon Bapuanuu NPOU3BOJIBHBIX
OCTOSIHHBIX. Kpaesble 3a1aun

Cuctembl  OOBIKHOBEHHBIX  auddepen-
HHAIbHBIX ypaBHEHUH. OCHOBHBIE TTOHS-
TUs. PelleHMe HOPMaJIBHBIX CHCTEM JIM-
HelHbIX AudQepeHrnanbHbIX ypaBHEHUN
METOJIOM HCKIIFOUEHHUSI.

CamocrosiTesibHass padora Ne2 Ha cemu-
Hape M0 1.y. N-ro NopsiaKa

10

Pasnen 4. Teopus BeposiTHOCTEH
Brenenue. DnemMeHTH KOMOMHATOPUKH.
Boigaua 3aganusgs PI'P Ne 2 mo Teopum
BEPOSAAITHOCTEIi M MaTeMATHYECKOM CTa-
THCTHKE

10

11

OCHOBHBIE NTOHATHS TEOPUU BEPOSITHOCTEM.
Cayuaiineie coObITHS, X TUNBI. Kiaccuye-
CKOE€ M CTaTUCTHUYECKOE OIPENENICHUS Be-
POSITHOCTH, UX cBoiicTBa. Hemocpencreen-

11
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HBIA TIOJACYET BCPOATHOCTHU Ha OCHOBC
KJIaCCUYCCKOI'0 OIIPCACIICHU.

12

l'eomerpuueckass BEpOATHOCTh.  3ajaua
broddona. .Anrebpa coObITHii. 3aBUCUMBIE
Y HE3aBUCHUMBIE COOBITHS. Y CIIOBHAs BEpO-
STHOCTb. OCHOBHBIE TEOPEMBI TEOPUU Be-
POSITHOCTEM.

12

13

®opmyna noaHou BeposTHOocTH. Dopmyna
bepnymnu, nokanbHas W HHTErpajbHas
Teopemsl Jlamtaca

13

14

CnyqaﬁHLIe BCINMYMHBI, UX THUIIBI, IIOHATHUC
3aKOHA paCIHpeleNCHUs] CIIy4YalHOW BEJIU-
yuHbl. OCHOBHBIE 3aKOHBI pacipeneieHus
JTUCKPETHOM CITydaifHOW BEJIMYUHBI (THIIEP-
T€OMETPUYECKH, OWHOMHANBHBIN, pac-
npenenenue [lyaccona).

14

15

HucnoBble XapaKTEpUCTUKH JUCKPETHBIX U
HEIIPEPBIBHBIX CIIy4alHbIX BeJIW4YUH. Ma-
TEMaTUYECKOE OXHUAAHUE U JUCIEPCHUS
CIIyYallHBIX BEJIWMYMH, UX BEPOSITHOCTHBIN
CMBICTT U CBOMCTBA. [IMOTHOCTH BEpOSTHO-
CTeH

15

16

3aKOHBI  pacmpeieneHus] HeMpPepbIBHBIX
CIy4aiHBIX  BENWYUH  (pPaBHOMEPHBI,
HOpMauibHbIN). lleHTpasibHas mpenenbHas
TeopeMa.

CamocrosiTesibHass pabora Ne 3 Ha ce-
MHHape M0 TeOPUH BEePOSTHOCTEH

16

18




17

Paznen 5. DiaeMeHTHI MaTeMATHYECKOM
craTucTUKU. OCHOBHBIE 3a/layd MaTeMa-
TUYECKOM CTAaTUCTUKU. BBIOOpOUHBINH Me-
ToJ. 'eHepanbHas COBOKYITHOCTh U BBIOOD-
ka. CTaTUCTUYECKOE pacCHpeleIeHUe BbI-
6opku. [locTtpoenne aMmuUpHUEcKOi PyHK-
LU pacIpe/iesIeHUs] BBIOOPKH, MOJIUTOHA U
TMCTOIPaMMBbl OTHOCUTENBHBIX YaCTOT.

17

18

TodeuHble OICHKM TapaMeTPOB pacrpenie-
nenus. Hecmeniennele, 3¢ (eKkTuBHBIE U
COCTOATENIbHBIE  OIICHKH.  BpiOopouHas
cpenssis. BpiOOpodyHas W UCHpaBICHHAs
mucriepcud. [loHsATHE 00 WHTEPBAIBHBIX
OLICHKAX.

18

d)opma ammecmauuu

9-20

Bcero yacoB nmo gucuMIJInHe

18

18

72

PI'P

Cam.

pao.

2. TemaTuyeckuii miaH AUCHUITIJINHBI «Cneuna.m,nble riaiaBbl MATEMATHKHW
110 HAIIPaBJICHUIO IIOATOTOBKHU

11.03.01 Pagumorexnuka

HNHTennekTyajJbHas paguo3JIeKTPOHUKA U POMBIILJICHHbI HHTEPHET Bellel

[Ipoduns moaroToBKu
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(bakanagp)

3aounas hopma oOyueHus
I'ox mpuema 2023

Buabi yueOHoii padoTsl,
BKJII0OYasi CAMOCTOS-

s Buasl camocrositesibHOM pa- | ®opMbl
£ g g TeJbHYIO P P
9 s g 00THI arre-
= 5 S padoTy CTYyIeHTOB, C
) > TY/1€HTOB cTanuu
N Pa3zaen o | T M TPYA0eMKOCTh B 4a-
[}
cax
Pede-
wn CP | KC :
ar
We | M6 | o |, | KP.|KIL| PrP P Kp | 9|3
Tperuii cemecTp
Tema 1. OObIkHOBeHHBbIE AU depeHITH-
aJbHbIC YpaBHEHHUSI.
1 Boinaua 3aganmii PI'P Ne 1 mo nude- 3 12 +
PEeHIHAIbHBIM YPABHEHUAM
O0630p METOAOB pelIeHHs J.y. IEPBOTO TO-
psaKa pa3IngHOro TUMA.
2 3 2 12
O0630p METONOB pelieHUs JTUHEWHBIX Ol-
HOPOJAHBIX U HCOAHOPOJAHBIX [I.Y. N-ro I10-
pAIKa C IOCTOSIHHBIMU KO3()HUTTMEHTaMU U
3 | cucrem 3 2 12

20




DNEeMEHTBl TEOpUU BEPOSTHOCTEH M Mare-
MaTtuyeckou cratuctuku. CiaydalHbIE CO-
OBITUS U clTydaliHble BeMUYHUHBI. [loHsATHE O
BBIOOPOYHOM METOJIE

“ 12 +
Boinaua 3aganmii PI'P Ne 2 mo Teopum
BEPOATHOCTEH W MaTeMaTH4eCKoOil cra-
THCTHKE
0O0630p 33124 1O CITy4YalHBIM COOBITHSIM
12
O0630p 3a7a4 MO CIydYalHBIM BETUYMHAM U
3aKOHAM UX pacIpeaesieHUs 12
dopma aTTecTanumn
P 1 19/21
Bcero yacos no aucuuIJInHe 2
72
prp
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Ilpunosicenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCHUIIJIMHE

«Cl'lelll/la.]'IbHI)Ie riiaBbl MaTEMaATHKN

Hanpagsnenue noaroroku: 11.03.01 «Pagnorexnukay.
[Mpodus: «HTEMICKTYanbHAs PAIUOIECKTPOHUKA M TPOMBINUICHHBI HHTEPHET Be-

IIC».

®opmbl 00yUeHUS — OUHASI, 3a04HAS.
Kadenpa: «MatemaTukay.

1. MeToabl KOHTPOJIA M OLICHUBAHUSI Pe3yJIbTATOB 00y4YeHHs
JU7ist KOHTPOJISL YCIIEBAEMOCTH M Ka4eCcTBa OCBOCHHS JUCIUILUIMHBI HACTOSILEH IIPOrpam-

MOH IPeAyCMOTPEHBI CIEIYIOLINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYLIH KOHTPOJIb);
- IPOMEXXYTOYHas aTTecTanus (3a4er).
2. lllkaJjia ¥ KpUTEPHUN OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHM s

DopmMa NPOMEKYTOUYHOM aTTEeCTALMH: IK3aMeH

[IpomexxyTouHas arrectamusi o0ydarmuxcs B GopMe 3K3aMeHa MPOBOJAUTCS MO Pe3yJib-
TaTaM BBITTOJHEHUS BCEX BUIOB YUEOHOM pabOThI, TPEAYCMOTPEHHBIX YICOHBIM IJIAHOM IO JTaH-
HOM NHUCUMIUIMHE, TP 3TOM YUMUTBIBAIOTCS PE3YJIbTATHI TEKYIIErO KOHTPOJsS yCIEBAEMOCTH B
TeyeHue ceMmecTpa. OLEHKa CTENeHN JOCTIKEHUS 00yJarolUMUCS TIaHHUPYEMbIX Pe3yIbTaToB
o0yd4eHus MO AMCUUIUIMHE MPOBOIUTCS MpENoaaBaTeNieM, BEAYIIUM 3aHSATHS MO TUCIUILUINHE
METOJIOM 3KCHEPTHOM OLEeHKHU. [0 mToram mpoMeKyTO4HOW aTTeCTalMd MO JUCUUILINHE BbI-
CTaBJISIETCA OLEHKA «OTIUYHO», «XOPOLIO», «YIOBICTBOPUTEIBHO» WIIU «HEYIOBIETBOPUTENb-
HOY.

Ikana ouennBa-
Onucanue
HUA

BeinonHeHs! Bce 00si3aTesIbHbIE YCJIOBHS MOATOTOBKH
CTYAEHTA K MPOMEKYTOYHOM aTTECTALMHU, IIPETYCMOTPEHHBIE
nporpaMMoil TuctuIuinHbl. CTy€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, yMEHUH, HABBIKOB IIOKA3aTeNsIM, IPUBEACHHBIM B
OtnnunO Ta0JIUIAX, ONIEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSAMH,
HABBIKAMU, IPUMEHSET UX B CUTYalMAX MOBBIIIEHHON CIIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH JOMYIIEHB! HE3HAUUTENIbHbIE OIINO-
KM, HETOYHOCTH, 3aTPYJHEHUS IIPU IIEPEHOCE 3HAHUM U YMECHUI
Ha HOBBIC, HECTAHIAPTHBIC 3aJa4H.




Xopomo

BeinonHeHs! Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOBKH
CTYIeHTA K NMPOMEKYTOYHOI aTTeCTAlMH, [IPELYCMOTPEHHbBIE
nporpaMMoil auctuiuinHel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI, HABBIKOB MTOKA3aTeNsIM, IPUBEACHHBIM B
TaOJUIIAaX, OTIEPUPYET MPHUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMU. B TO ke Bpems IpH OTBETE JOIyCKaeT HeCylle-
CTBEHHBIC IIOTPEINHOCTH, 3aJa4d peulaeT ¢ HeJOoYeTaMH, He
BIIMSIFOILIMMH Ha OOIIUIM X0 pEeLICHuUS.

VY noBieTBOpUTED-
HO

BrimonHeHBI Bce 00s13aTe/IbHbIE YCJIOBHSI MOATOTOBKH
CTYIeHTAa K MPOMEKYTOYHOW aTTeCTAINHU, IIPEITyCMOTPEHHBIE
nporpaMMoil qucuuIuHbL. CTYICHT IEMOHCTPUPYET COOTBET-
CTBHC 3HaHUI, YMCHUM, HABBIKOB IMOKA3aTEIIsIM, IIPUBEICHHBIM B
TaOJUIIAX, OTIEPUPYET MPUOOPETCHHBIMU 3HAHUSMU, YMCHUSIMH,
HaBbIKaMu. Ho mokaspIBaeT HeriyOokue 3HaHUS, IPH OTBETE HE
JIOMyCKaeT TpyObIX OMIMOOK WM TPOTHUBOPEYHIA, OJHAKO B
(hOpMYyJIUPOBAaHHH OTBETA OTCYTCTBYET JIOJDKHAS CBSI3b MEKIY
aHAJIM30M, apTYMEHTAIMCH U BBIBOJIAMH, B PEIICHUU 3a7a4 MO-
TYT COZEPIKATHCS TPyObIe OmUOKH. [ MoTydeHHs MPaBHIIbHO-
r'0 OTBETA TPEOYIOTCSl YTOUHSIOIINAE BOIIPOCH.

Heynosnersopu-
TEIBHO

He BrinonHeHbl 00s13aTesIbHBIE YCJIOBHS NMOATOTOBKHU
CTY/IeHTa K MPOMEeKYTOUHOI aTTecTalluM, [IPEeyCMOTPEHHbIE
nporpammon aucuuiinibl, UJIW cTyneHT neMOHCTpUpPYET He-
MOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB MPUBEICHHBIM
B TaONMUIaX, AOMYCKAIOTCS 3HAYUTENbHBIC OIUOKHU, MPOSBISICT-
Csl OTCYTCTBHE 3HaHHI, YMEHHI, HaBBIKOB MO PsAOYy IOKa3are-
neﬁ, CTYACHT HUCIBITBIBACT 3HAYUTCIBHBIC 3aTPYIHCHUS IIPU
OIICPHUPOBAHUN 3HAHUAMHA U YMCHUSAMU.

3. OueHo4HbIE CPeACTBA

Hanmeno-

BaHHUE OLIEHOYHOT'O
/o
CpencTBa

[Ipencrasne-
HHE OLIEHOYHOT'O
cpeactsa B POC

KpaTKaﬂ XapaKTCPUCTHKA OLCHOY-
HOI'0 CpeACTBa

KoHnTposns-
Has (caMOCTOsI-
TenbHas ) paboTa

(KP)

CpenctBo MpoBEpKH YMEHUHN MPUMEHSTh
IIOJIyYEHHBIE 3HAHUS JUIS PEIICHUS 3a]a4
OIIPEAEICHHOTO THIIA 110 TEME WM pa3e-

1y

KonTponbHbie
3aaHus (mpumep)

PacuetHo-
rpadudeckas pa-
oota

(PTP)

CpencTBO MpPOBEPKH YMEHHMH MPUMEHSThH
II0JIy4E€HHBIE 3HAHMS 110 3apaHee OIpene-
JEHHOW METOJUKE JUIsl pElIeHus 3a1ad
WIK 3aJlaHuil 10 MOAYJIO WM AMCLHU-

Kommiexr 3a-
NaHWN IS BBIIIOJIHE-
HUSA pacyeTHo-
rpaduyaeckoit paboThI

2




IINIMHE B IICJIOM.

YeTHBI o1poc

CpeacTBO KOHTPOJISI, OPraHU30BaHHOE KaK
crienManbHas Oecema IMeAaroruv4eckoro
paboTHUKa ¢ OOydYarOIUMCS Ha TEMBI,

Bomnpocs! o

3 cobeceoBaHNE, | CBA3aHHBIC C M3Y4aeMOM TUCIUILUTHHOM, TeMam/pazenam
(YO) PAacCUMTaHHOE HAa BHIACHEHHE O00beMa JUCLUILIAHBL
3HaHUU O0Y4Yaromerocst Mo OonpeaeneHHO-
My pazzeiny, TemMe, MpoodJieMe U T.I1.
Cucrema cTaHIapTHU3UPOBAHHBIX 3a/IaHUH,
4 Tect MTO3BOJIS OIS aBTOMaTU3UPO- Bapuant tecta
(T) BaTh MPOIEAYPY HU3MEPEHUS YPOBHS 3Ha-
HUHM ¥ yMeHHUI 00y4arouerocs.
buners! k 5x3ame- CpenctBo mpoBEpKU 3HAHUM, yMe- | DK3aMEHaIlMOHHbIE
HY HUW, HaBBIKOB. MOXET BKJIIOYAaTh KOM- | OMJICTHI
5 (Bb) IJIEKC TEOPETUYECKUX BOMPOCOB, 3ajad,

MPAKTUYECKUX 3aJaHUI.

3.1. Tekymuii KOHTPOJIb

OI_ICHO‘-IHI:IG CpeacTBa TCKYHICIO KOHTPOJI YCIICBACMOCTU BKIIIOYAIOT KOHTPOJILHBIC BO-

IPOCHI U 337aHus B (popMe OJIaHKOBOTO TECTHPOBAHUS JJISi KOHTPOJISI OCBOCHHS 00YJaIOITIMHUCS

pa3aenoB AMCUUILIAHGL, ipueM PI'P.

Conep:kanue pacueTHO-rpaduyeckoi padoTsl o Aud¢epeHuINATLHBIM YPABHEHUAM.

MeTtons! pemieHnit auddepeHnnanbHbIX YPaBHEHUI Pa3IMyHOrO THIIA.
BapuanTt 3axanus
Pemnutes ypaBHeHUs:

2. {4+ dx—ydy =x"ydy,

2
3. 2@:y_2+8_y+8’
de x~ x
2 2
5. xe” dx+(x*ye” +tgy)dy=0.
Pemmts 3amaun Ko as ypaBHeHuUi:
dy 2 3y
6. L2 2V =1,
de x x )
7. 4y +x’y =(x +8)e "y, y(0)=1.
1
8. Peunth ypaBHEHHE: Xy xy = .
Vx
Pemmmth ypaBHEHHS:
10 y’f’l+yill:x’
11. y"+5y"+7y"+3y=(16x+20)e",
12. y"+25y=2cos5x—sin5x+¢e’",
13. y"=3y'+2y=

b
GB+e™)




1)
2)

3)

1)

2)

3)

1)
2)

3)

)

2)

3)

1)

14. Pemmts kpaeByto 3amauy: y''+2y'+5y=-3sin2x, y(0)=1, y(—] =0.

Pemnte cucreMsl ypaBHEHMIA:
’ ’ .
zZ'=y—z, =4y—-3z+sinx,
19. 4 =7 20. 47 =V
y=z—y. z'=2y—z—cosx.
KonTtpoubsnas pabora Nel
10 00BIKHOBEHHBIM U} epeHINATbHBIM YPABHEHHUAM NEPBOro NOpsiaAKa

Pemuth ypaBHeHust
Bapuant 1

xy' = xe N + y
x*dy — (2xy +3)dx =0
(1+ y*sin2x)dx — ycos2xdy =0

Bapuanr 2

xy' — xsin? + y
X

' x> _3
Xy —y=e Yy
6> +3x*y+1)y —-3x* +x* =0

Bapuant 3

xy =Axt+ 3yt 4y

sinx-y'=—ycosx—sinx

2
(xy +sin y)dx + (% + y* + xcos yjdy =0

KonTpoabnasi padora Ne 2
10 00BIKHOBEHHBIM JHHEHBIM Tu( pepeHInATbHBIM YPABHEHHAM
n-ro nopsiAKa
Bapuanr 1
Pemuts ypaBHeHuUs1

ym_4yn:1_12x2

oy 1
yt— =
2 X
T°COS—

T

VYKa3arb BUJI YaCTHOT'O PELICHUs YPaBHEHUS
Y'+6y +9y=e"(x—3)sin2x

Bapuant 2

Pemiurs ypaBHeHUs1

y"+4y=10sin2x



—2x

2) y"+4y'+4y:e—
x

3) VYka3arb BUJ 4aCTHOT'O PEIICHUs YPaBHEHUS
" =6y +13y =€’ (cos 2x — 2sin 2x)
Bapuant 3
Pemuts ypaBHeHHS

1) y'+2y' —3y=e’ —cosx
2) y'+ y=ctgx
3) VkaszaTh BUJ 4aCTHOTO PEUICHUS] YPaBHEHUS

y" =6y +18y =xe>* cos3x

Conep:xanue pacueTHO-rpadpuyeckux padoThl MO TEOPUH BEPOSITHOCTEH M MareMaTHde-
CKOH CTATHCTHKE.

OnpeneneHne BEpOATHOCTEN CIy4yailHbIX COOBITHI, 3aKOHOB paclpeesieHusl AUCKPETHBIX

" HCTIPCPBIBHBIX CJ'Iy‘-I&fIHBIX BCJIMYHMH U UX YUCIIOBBIX XapPaKTCPUCTHK.

[TocTpoenne sMrmpudeckoll (pyHKIMHA pacmpeeiCcHuss BBIOOPKH, MOJIMTOHA W THUCTO-

T'paMMBbl OTHOCUTCIIBHBIX YaCTOT.

Pacuet craTucTHuecKUX XapaKTEpUCTUK BHIOOPKH.

KommiiekT 3axannii
JJIS1 BBINOJIHEHUs pacuyeTHo-rpadudeckux pador (PI'P)
no aucuuniauHe «Teopus BepoaTHOCTEH»

VY cbopuuka umerorcs 10 neraneid, Majo OTIMYAIOUIMXCA MO BHEUIHeMY Buny. M3 Hux 6
JeTanei mepBoro copra, a 4 — Broporo. KakoBa BEpOSTHOCTb TOrO, YTO CPEAM B3SITHIX
Hayaady S netaneit 3 okaxyTcs mepBoro copra?

B ypHe 7 dyepHBIX apoB U S KENATHIX 11apoB. HaliTh BEpOATHOCTH TOTO, UTO CPEAM Haydady
M3BJICUCHHBIX 4-X IIAPOB OKaXKETCs Oosee 2-X JKENTHIX.

BeposTHOCTh OTKa3a KaXJIOro M3 HE3aBUCHUMO DPAOOTAIOMIMX 3JIEMEHTOB AJIEKTPUUYECKON

uernu pasHa P =0,05. Haiitu BeposaTtHOCTh 6€30TKa3HOM pabOTHI SIEKTPHYECKON LEMH.

Ha nByx cramkax oOpabaThiBalOTCSl OJHOTHIIHBIC Je€Tanu. BeposATHOCTH HM3rOTOBIICHUSA
CTaHJApTHOM JIeTanu IS epBoro crtaHka pasHa 0,96, a s Broporo cranka - 0,92. Jleranu
CKJIQJIBIBAIOTCSI B OJHOM MECTE, MPUYEM IMEPBBII CTAHOK M3rOTaBIMBAET B 1,5 paza meHble
neraneii, yemM BTOpod. HailTu BEpOSATHOCTH TOro, 4TO B3siTas HayJauyy JE€Talb OKAXKETCS
HECTAHJAAPTHOM.

BeposTHOCTh TOrO, UTO HayJIauy B3ATas IeTajlb U3 NMAapTUU cTaHAapTHa, paBHa 0,92. Haiitu
BEPOSITHOCTH TOTO, YTO CPEAM B3SATHIX HayAady IIECTH JETaleil HE MEHEE IBYX OKaKYTCS
HECTaHJaPTHBIMH.

BepositHocTh Ge30TKa3HOM paboThl Kaxaoro u3 700 He3aBUCHMMO pabOTAIOUIMX JEMEHTOB
HEKOTOporo yctpoicrsa paBHa 0,85. HaliTu BeposITHOCTb TOTO, UTO BBIUIYT U3 cTposi OoT 80
10 120 snemenToB; poBHO 100 semMeHTOB.




7. YCTpOWCTBO COCTOMT U3 4-X 3JEMEHTOB, pPa0OTAIONIMX HE3aBHCUMO Jpyr OT Jpyra.
BeposiTHOCTE HajexHOW pabOThI KaXXJIOTO 3JIEMEHTa B OJHOM HCIHbITaHUM paBHa 0,9.
CocTaBuTh 3aKOH pacHpeleNIeHUs JUCKPETHOW ciaydyallHOW BenuuuHsl X - yucia
OTKAa3aBILUX JIEMEHTOB B OJJHOM OIIBITE.

8. HesaBucumsle citydaiinple BeIUYUHbl X U Y 3a7aHbl psilaMy paclpeaeIeHusl.

2 5 ‘ ‘ 1,5
s 512l
Haiitu cpeHee KBapaTuueckoe OTKIOHEHHE Bennunabl Z =2.X 2 _3y.

9. VcrpoiictBo cocTouT M3 4-X HE3aBUCUMO paboTaOMUX OJHOTHIHBIX 3JEMEHTOB.
BeposiTHOCTE Haies)kHOM paboThI Kaxkaoro 3nemeHTa pasHa 0,995. Haiitu BeposTHOCTH TOTO,
YTO pabOoTalOT HE MEHEE TPEX JIEMEHTOB.

10. Cnyyaiinas BenuurHa X 3a/laHa INIOTHOCTBIO BEPOSTHOCTEM:

0 npu x <0,
f(x)=<a(x*+2x) npu 0<x<l,
0 npu x>1.
Haiitn koaddunment "a ", uHTerpaibHyl0 (GYHKIUIO pacrpeneicHUs
F(x), M(X), D(X) u BepositHOCTb noniaganus X B untepnai (0,2; 0,8).

11. Ha cranke n3rotaBnuBaeTcs AeTanb. Ee nnuHa X - cioydailHas BeWYWHA, paclpeaesieHHas
10 HOPMaJbHOMY 3aKOHY ¢ mapamerpamu: d =20 cM, 0 =1,1 cM. Haiitu BeposTHOCTH TOTO,
YTO JJIMHA JeTau 3aKitoueHa Mexay 19 cm u 21,1 cm. Kakoe oTkiiOHEHHE ITTUHBI 1€Tali OT
a4 MOXHO TapaHTHpoBaTh ¢ BepoaTHOCThIO 0,9; 0,99? B kakux mpenenax OyayT JiexaThb
IIPAKTUYECKH BCE pa3Mepsl AeTaneil ?

IIpuniioxkenne Teopruu BepOSITHOCTEH K CTATHCTHYECKOI 00padoTKe JaHHBIX
JInis Kax10ro BapraHTa Tpedyercs:

1. TlpencraBUTh ONBITHBIE JaHHBIE B CTPYNIHMPOBAHHOM BUAE, Pa30MB Ha k PAaBHOOTCTOSIIMX
YaCTUYHBIX UHTEPBAJIOB.

2. Haiiti sMOupuydeckyro QyHKUIHUIO pacpeeNICHUs U TIOCTPOUTH ee Ipaduk.

3. TlocTpouTh MOJUTOH U TUCTOIPAMMY OTHOCHUTEINIBHBIX YacTOT.

4. BBIYHCIUTD METOAOM MPOU3BEICHUN YHCIOBBIE XapaKTEPUCTHKU BBIOOPKU: BHIOOPOUHYIO
CPEHIOI0, BEIOOPOUHYIO U UCIPABJIECHHYIO AMCHEPCUH, BbIOOPOYHOE Cpe/iHee KBaJpaTu-
YECKOE OTKJIOHEHHUE.

5. HailTu TodeuHbIE OLEHKU MAPAMETPOB HOPMAIBLHOI'O 3aKOHA PACHPEAENICHUS U IUNIOTHOCTh
BeposiTHOCTEH f{(x).

6. HailTu wuHTEpBaJbHBIE OIIEHKHU MAPAMETPOB HOPMAJIBHOTO 3aKOHA pacHpeAesieHus, NPUHSB

JIOBEPUTENBHYIO BepoATHOCTh ¥ = 0,95 1 0,99.

3ananue
PesynbraThl perucTpanuu CpeaHel SKCIUTyaTallMOHHOW CKOPOCTH JBM)KEHHUSI aBTOOYCOB

Ha MEXyTOPOJHBIX MaplIpyTax MpeACcTaBlIeHbl B BUJIE BAPUALIMOHHOIO psiia B TabIuIe

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5

6




27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 349 374 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 35,1 37,5 38,4 40,1 423 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42.6 442 51,0
Bapuanr Tecta no 00b1KkHOBeHHBIM AU GepeHInATBHBIM YPABHEHUSM
3AJIAHME 1.

VCTaHOBUTE COOTBETCTBHE MEXKY HOMEPOM YPABHEHHUS U €ETO THIIOM
2) (1 + y*sin 2x)dx —~2ycos’ xdy=0

4) ypN3+2x7 ) = xaf3+2)°.

- YpaBHEHHE C pa3AeSIONIMMUCS IEPEMEHHBIMH,
nuHelHoe nuddepeHnnanbHoe ypaBHEHHE,
ypaBHEHHUE B MOJHBIX nuddepeHimanax,

1) xy+2y=x"sin2x

, 4
3) y —7y=2x\/;

3ATAHHME 2.

ypaBHeHue bepHyiumy,

ypaBHEHHUE, IPUBOJIIEECS K OJHOPOIHOMY.

JlaHo ypaBHeHMe TepBoro mopsiaka (5xy° +x°)dx—(y* —5x’y)dy=0 B dopme, comep-
xameil muddepennuansl. [IpuBeauTe ero K BUay, pa3pelieHHOMY OTHOCHUTEIBHO IMPOU3BOTHOM.

OT1BeT

3ATAHME 3.

Jlano muddepenumansaoe ypaaenne V' = (2k +3)x*, Torma gymkmus y =2x° sBmua-
€TCsl €ro pelIeHueM nIpu k, paBHOM:

Otset |

3AJJAHUE 4.

OO6mwuit uaTerpan U epeHIMaIbLHOTO YpaBHEeHHs  y dy =

2
X

HUMCCT BHU]

OtBeT |

PEHIMAIBHOTO ypaBHEHH x)' =y —1;

3AJIAHME 5.

VYkakuTe MHTErpabHYI0 KPUBYIO perieHus 3aaaun Komm mis oObikHOBEHHOTO Audde-

BAPUAHTBI OTBETOB:

y()=2.
A
¥ A
B
e C
L# B
0 X
-1
DA 2)B 3)C

4)D.




3AJIAHHUE 6.
Jlano muddepeHnuanLHOE ypaBHEHHE BTOpOro mopsaka " =x” +x. Torma obmee pe-

LICHUE YPAaBHECHUS UMEET BUJL
BAPUAHTBI OTBETOB:

1) yzix“+%x3+Clx+C2 2)yzéx4+%x3+(§1x+C2

”y:?%f+%f+CJ+Q 4) y=6x* +2x7 +Cpx.

3AJIAHME 7.
Pemenue 3amaun Ko~ y" =2x+1, y(0)=3'(0)=0 UMeEeT BUJI
BAPUAHTHI OTBETOB:
3 3 2 3 3
X ) X X X ) X
) y=—+x ) y=—+— 3)y=—+x 4) y=—-x.
) y=73 Vy=7t5 D= ) y=-
3AJIAHMUE 8.

Jano muddepeHimansHoe ypaBHEHHE BTOPOro mopsiaka 2xy” —y' =0, Ttoraa ero ooiiee

PECHICHUC UMCCT BUJ:

Otser |

3AJIAHME 9.
JHano muddepeHnuanbHoe ypaBHeHHE BTOpPOro mopsiaka y'ctgdx +4y' =0, Torma ero

oO11ee pereHne UMeeT BUJT
BAPUAHTEI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=—-C, cos4x+C,

3) y=C;sin4x+C, 4) y=-C;sin4x+C,.
3AJIAHUE 10.
KopHH XapakTepiCTHYECKOro ypaBHEHHs paBHel k; =k, =—1, ks, =7%2, Torma

byHIaMeHTaIbHAS CHCTEMa PEIICHUH JIMHEHHOro OJHOpOoaHOrO aupHEepeHIInaATbHOTO YpaBHE-
HUA C IOCTOSAHHBIMHA KOSq)(I)I/IL[I/IeHTaMI/I 6y,Z[eT HUMETH BU
BAPUAHTHI OTBETOB:
)y, =€, y,=e”, y,=cos3x, y,=sin3x
-X -2x 3x —3x
2) yr=e , )=e » V3=€ ., V=€
3) yy=e', y,=e"*, y,=cos3x, y,=-sin3x

X —-Xx 2x -2x

4) ylze_a Yy=xe . yy=e , JYy=¢€

3AJIAHHUE 11.
KopHu xapakTepucTHYeCKOro ypaBHEHUs paBHbl k =k, =5, k;, =5+i. Torma obmiee

pelieHue JTUHEHHOTO OTHOPOIHOTO Au(dEepPEeHITNATFHOTO YPaBHEHHS C TTOCTOSHHBIMUA KO3 du-
OUEHTaAaMU 6y1[eT UMCETH BU:

OTtBeT

3AJAHHME 12.



W3BecTHa yHIaMEHTAIbHAS CUCTEMa PEIICHUH OJHOPOAHOTO JIMHEHHOTO quddepeHIn-
QIBHOTO ypaBHEHHS: ¥, =1, y,=x, y;=x". Torma 4acTHOe pelIcHUE ypaBHEHHS, YIOBIIE-
TBOpSIFOIIEe HavallbHBIM ycaoBusiM  y(0) =2,  »'(0) =—1,

¥"(0)=-2, pasHo:

BAPUAHTBI OTBETOB:

) y=2+x-x" 2)y=2-x-2x" 3)y=2-x—-x" 4) y=2-x-0,5x".

3AJJAHME 13.
QOynkiusa  y =Cie” +C,xe" sBngercss OOLMM pEIICHHEM JIMHEHHOTo OJHOPOJHOTO
andQepeHIanbHOr0 ypaBHEHHs. C MOCTOSIHHBIME KO3 (dHIeHTaMy, TOTAa €ro XapakTepu-

CTHYECKOE YPaBHCHHUEC UMEET BUJT
BAPUAHTEI OTBETOB:
D k*=1=0 2) k*=k=0 3) k*+2k+1=0 4) k*-2k+1=0.

3AJTAHHE 14.
Oo0rmee pemenne muddepeHnuanbHoro ypasuenus y"+4y'+3y =0 umeer BUJ

OtBeT |

3AJIAHME 15.

YacTHOMY PpEIICHUIO JIMHEHHOTO HEOJHOPOAHOTO AuddepeHInanbHOr0 ypaBHEHUS
y"=3y"+2y=2x—-1 10 BHIYy €ro MpaBoi YaCTH COOTBETCTBYET (YyHKITUS

BAPUAHTHI OTBETOB:

1) y,=Ax*+Bx 2) y,=Ax+B 3)y,=Ax 4)y,=Ax"+Bx+C. .

3AJIAHHUE 16.
Jlano nuHEHOEe HeomHOpoAHOE A depeHIInaIbHOe YPaBHEHHE C MMOCTOSTHHBIMH KO3 (-

bummentamu  2y"+ '+ 2y = xe* sin2x. 3amucarh BU YaCTHOTO PEIICHUS C HEOMPEIEICHHBI-

MH KO3 UIIeHTaMI
OtBeT | ‘

3AJAHHME 17.

JlaHo JIMHEHOe HEOJAHOPOIHOE MU(epeHINaTLHOE YPAaBHEHNE C TIOCTOSHHBIMU K03()-
¢urmentamu  y"+4y =2ctg2x. B kakoM Buje ClieAyeT UCKATh YACTHOE PEIICHHE HEOTHOPOI-
HOT'O YPaBHCHHSI METOJIOM BapHaIlliy IPOU3BOJIBHBIX MIOCTOSTHHBIX ?

OTtser | ‘

3AJIAHME 18.
Perrenune kpaeBoii 3amaun y" =2x +1, 0<x<3, »0)=1, y(3)=9/2

HUMCCT BHU],
3 2 3 2

BAPHUAHTBI OTBETOB: 1)y=%+%—3x+l 2)y:%+%—3x+1 3)

+
3 2 3 y323

3AJIAHME 20.
J’1’ =3y,,

Oomiee pemenne cucteMsl auddepeHnnanbHbIX YpaBHEHUH { '
Vo= =



HMEeT BU

BAPUAHTEI OTBETOB:
V= Clezx + Cze’“, V= Cle’zx + Cze’“,
1 2
) y2 — %CIer _Cze—3x ) y2 — _%CIeZX _Cze—3x
V= Clezx + C2e3x, V= Cle_zx + C2e3x,
3) 4)

2 . 2 .
Y, = gClez”‘ +Ce™ v, = —gClez”‘ +Cye.

BapuaHT TecTa 1o TeOprH BEPOATHOCTEMH
3AJJAHME 1
KomnuectBo criocoboB pacnpeaciicHus TpeX IMPU30BLBIX MECT B OJIUMIIMAAC IO TCOPpHUU

BeposATHOCTEH cpenn 10 yuacTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJAHHME 2
W3 ypHbl, B KOTOpO HaxoaaTcs 6 OenbIX U 4 YepHBIX Il1apa, U3BJIECKAIOT Hayjady 2 mapa.

Torna BeposITHOCTH TOTO, 4TO 00a mapa OyayT OesbIMH, paBHA
BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3AJIAHHUE 3
B kpyr paguyca R OpoluleHa Touka. Torna BEposITHOCTb TOrO, YTO OHA MOMNAJEeT B 3a-

HITPUXOBAaHHYIO 00J1acTh, PaBHA
,—’j,’z:,. .

‘f 3\&.‘)';;\‘ g /,:‘j'brﬁ o
t\ 0 X

~o

BAPUAHTBI OTBETOB: 1)1/2 2)1/3  3)1/4  4)1/6.

3AJIAHMUE 4
HecosmecTnbie cobbituss A, B,C ne 06pasyoT MOJIHYyIO IPyMITy COOBITHH, €CIH UX BE-

POATHOCTHU paBHBI:
1) P(4)=2/3,P(B)=1/6,P(C)=1/6 2) P(4)=1/3,P(B)=1/2,P(C)=1/6
3) P(4)=1/4,P(B)=1/3,P(C)=1/6 4) P(4)=1/4, P(B)=1/3, P(C)=5/12.
BAPMAHTEI OTBETOB: 1) 2) 3) 4)

3AJAHHME 5
Bpocatot 2 moneTsl. CoObITHS: 4 - rep0 Ha nepBoil MOHeTe, B- 1u(pa Ha BTOPOIl MOHETe

ABIISIOTCS:
BAPUAHTbBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU
3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.

3AJTIAHHUE 6
Crynent 3HaeT 20 BonpocoB nporpammsl u3 30. Toraa BeposSTHOCTb IPABUIBHOIO OTBETA

Ha 3 BoIpoca paBHa
BAPUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4)146/203.

3AJAHHUE 7
10



B nepBoii ypHe 6 OembIx U 8§ 4epHBIX IIapoB, BO BTOPOil 7 Oenbix U 3 yepHbIX mapa. U3
HayJiauy B3ATOW YPHbI BBIHYT OJUH Iap. Torjga BEpOsSTHOCTb TOTO, YTO ITOT HIAp OKaKeTcs Oe-
JBIM, paBHA

‘ OtBeT | ‘

3ATAHHME 8
CoObiTHE A MOKET HACTYNHTbH JIMIIb IPU YCIOBHM IMOSIBICHUS OJHOTO U3 2-X HECOB-

MECTHBIX cOObITHI B, u B,, o0pa3ymomux MOJHYI0 Tpymnmy. H3BecTHBI BepOSTHOCTH
P(B,)=2/3 n ycnosubie BepositHocTH Py (A)=1/3, P, (A)=2/5. Toraa BeposSTHOCTb COObI-

st A paBHa
BAPUAHTEI OTBETOB: 1) 16/45 2)28/45  3)22/45  4)17/45.

3AJTAHHUE 9
JluckpeTHas ciydaiiHasi BeTMUMHA 3a/1aHa 3aKOHOM PAcIIpeIeIeHUs] BEpOSITHOCTEH
1 3 5
)1 3 ,0
Torna eé GpyHkums pactpeesenus Bepostaocteil F(X) umeer Bu
BAPUAHTBI OTBETOB:
0 npu x<I 0,1 npu x<I
0,3 l<x<3 0,4 I<x<3
1 Fxy=1% npu 1<x 2) Fx) =12 npu 1<x
0,6 npu 3<x<5 I mpu 3<x<5
1 npu x>5 0 npu x>5
0 npu x<I 0 npu x<I
0,1 l<x<3 0.1 l<x<3
D F@=1,, o HF@=1
0,4 mpu 3<x<5 0,3 npu 3<x<5
1 npu x>5 0,6 npu x>35.
3AJIAHHME 10

HenpepoiBHast cirydaiiHasi BeTUUMHA 3a/1aHa MHTETPaIbHON (yHKIMEH
0 npu x<0,

pacmipesienieHns BeposiTHOCTel  F(x)=<x"/9 npu 0<x<3,
1 npu x>3.

Torma motHOCTH BepostHOcTel f(X) mmeer Bux

‘ OtBeT |

3AJAHHUE 11
['paduk mIoTHOCTH BeposTHOCTEH f(x) moka3aH Ha pucyHke. Toraa sHaueHue d
f(x)
a

=y

0‘ 2a
paBHO
BAPMAHTBI OTBETOB: 1)0,5 2)1  3)42  4)2.

11



3AJAHMUE 12
JuckpeTHas ciiyyaliHasi BEIMYMHA 3aJJaHa 3aKOHOM paclpeiesICHUs] BEpOATHOCTEM

0 1 3
2 )3 5
Torga e€ MaTeMaTUYECKOE OKHMIAHUE U JUCIIEPCHUS PABHBI
‘ OtBeT |
3ATAHHME 13

BGPOSITHOCTL IIOABJICHUSA CO6I:ITI/ISI A B 30 HEe3aBUCUMBIX HUCIIBITAHUAX, TIPOBOAHUMBIX I10
cxeme bepnynnu, pasHa 0,6. Torma qucniepcust 9uciia MoOsSBICHUNA 3TOTO COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2) 18 3)7,2  4)12.

3AJJAHME 14
HemnpepsiBHas ciydaiiHash BeMMYMHA pacmpeielieHa paBHOMEpHO Ha uHTepBaie (6, 10).
Torz[a e€ MaTeMaTHUIEeCcKOoe OXKNJAHUC U JUCIICPCHUA COOTBETCTBCHHO PABHLBIL

‘ OTtser |

3AJJAHME 15
HenpepsiBHas cityyaiiHas BennunHa X TOAYMHEHA HOPMAJIIBHOMY 3aKOHY pacrpezesne-
HUS C MareMatuueckum oxuaanuem M (X)=a =20. BeposTHOCTb €€ momnajgaHus B UHTEPBAI

(20, 25) paBHa 0,4. Torna BeposiTHOCTB €€ nonaganus B uatepsas (15, 20) paBHa

OT1BeT

3AJIAHHUE 16
CratucTtuueckoe pacrpeeiaeHie BbIOOPKU UMEET BU]L

Torna oTHOCUTENBHASI YACTOTA BapUaHThl X, =4 paBHa

‘ OtBet |

3AJTIAHHUE 17

ITo BeIOOpKE 00BeMa 7 =100 mocTpoeHa rucTorpaMma 4acToT.
nj
h
10
8
a
2
04 8 12 16 X

Torna 3HaueHne a paBHO:

‘ OTtser |

3AJJAHHUE 18
N3BecTHO cTatucTHYECKOE pacipeiesieHne BIOOPKHU

0 2 3

12



Torna eé BeIOOpOUHAs cpemuss X , baBHa

Otser |

3AJTIAHHE 19
Jana BeiOOpka oObema #n. Ecnu xaxaplil 37€MEHT BHIOOPKHM YMEHBIIUTH B TP pasa, TO

BBIOOpOYHAs CpeaHssa X, !

BAPUAHTBI OTBETOB: 1) He uzmeHurcs 2) yMmeHsbIIuTCs B 3 pasza
3) yBenuuures B 3 paza  4) ymeHbIINUTCA B 9 pas.

3AJIAHHE 21
Bri6opounas cpeqHsis s JAHHOTO CTaTUCTUYECKOTO Paclpe/IesieHNs BHIOOPKU

0

4

paBHa X, =6. Torna BeiOOpounas aucnepcus D, paBHa
BAPUAHTBHI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJIAHUME 22
Haittn noseputenbHbIl UHTEPBA I OLEHKH C HAJIEKHOCTBbIO ¥ =(,95 HEu3BEeCTHOrO

MaTEMaTHYECKOr0 OKUIAHHsSI HOPMAJIbHO PAaCHpPEECIEHHOTO Mpu3Haka X TeHepaJbHOW COBO-
KYINHOCTH Xy, €CJIM U3BECTHBI 00beM BbIOOpKHU 7 =30, BeIOOpOuUHas cpeandas x, = 2500, cpen-
Hee KBaJpaTUUECKOE OTKIIOHEHUE T€HEPAIBHOM COBOKYITHOCTH o =100, KBaHTUIIb HOPMAJIBHOI'O
pacnpenenenus ¢ = 2,58.

OtBet |

Kpurepun onenkmu:

- OLIEHKA «3a4TE€HO» BBICTABIISAETCS CTYJIEHTY, €CJIM OH PETYJSIPHO B TEYEHUE CEMEecTpa
MPpEACTaBJIA PCHICHUA 3a/lad, BBIIIOJIHUII MOJHOCTBIO BCC 3aJlaHUSA W UX 3allUTUII, OTBCTHB Ha
BOIIPOCHI ITPETIOIaBaATENS;

- OICHKA «HC 3a4YTCHO» BBICTABJISCTCA CTYACHTY, €CJIM OH HCPCTYJIAPHO B TCUCHUC CC-
MecTpa IpeACTaBIIsUl peIeHHs 3ajay, BBIMOJIHWII 33/1aHUs] HE MOJHOCTBHIO WM BOOOLIE HE Ipea-
CTaBIIsUT pabOTHl HA MPOBEPKY, JOIMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOIPOCHI
npenoaBaTess.

3.2. [IpomexyToUyHas1 aTTEeCTALMS

[IpomesxyTouHast arTecTanus - (3K3aMeH) IPOBOIUTCS 0 OMIIETaM B yCTHOU (opMme.
Bpewmst 17151 MOAroTOBKHM OTBETa Ha BOIPOCHI He Oosiee 45 MuH.

buner BKIIIOYaeT Ba TECOPETUUECKUX BOIPOCA U 3a/1a4H.

Komrmiektel OumeToB xpaHsTcs Ha Kadenpe «MaremaTtukay.

Tunosble BADHAHTHI OUJIETOB MPUJIATAIOTCH.

KommuiekT Bonpocos
1o pasaeay «/{u¢pgepeHuuajabHbie YyPpaBHEHUA»
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15.
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17.

l.
2.

OCHOBHbBIE MOHATHSA TEOPUN OOBIKHOBEHHBIX TU(PEPEHINATbHBIX YpaBHEHHH EpBOTo IMo-
psAnKa: ompenesieHne OOBIKHOBEHHOTO Aud(epeHnnanbHOro ypaBHEHHS, (OpPMBI 3amucu
OOBIKHOBEHHOTO TU(PEpeHIINATILHOI0 YpaBHEHHUsI NEPBOT0 MOpPsKa, MOHATHA OOILEro u
YaCTHOTO PELICHUH, OOILIEro U 4YaCTHOIO HMHTErpalioB.

ITocranoBka 3amaun Kommwm mis auddepeHnnanbHOro ypaBHeHHs IEPBOTro MOPSIIKa.
Teopema cyiecTBOBaHUS U €IMHCTBEHHOCTU pelleHus Ui Au(p(epeHInalIbHOro ypaBHe-
HUS TIEPBOTO TOPSIIKA.

I'eomeTprueckuii cMbIc 0OLIET0 HHTETpaja OOBIKHOBEHHOIO J1.y. IIEPBOTO MOpsAKa.
Juddepenunanbable ypaBHEHUS! IEPBOTO MOPSIIKA ¢ pa3feNeHHBIME M Pa3AeITIOLIMHUCS
NEPEMEHHBIMH.

JIuneitnsle nudQepeHraIbHbple ypaBHEHUs MIEPBOrO Mopsaka. MeToa Bapualuu Ipou3-
BOJIBHOM TIOCTOSTHHOM.

Juddepenunanbabie ypaBHEHUS 7-T0 nopsaaka. OCHOBHBIC MOHATHS: (POPMBI 3aHMCH, MOHS-
TUSI OOLIETO U YaCTHOT'O PEIIEHUI.

ITocranoBka 3amaun Komm u kpaeBoil 3amaun A OOBIKHOBEHHOTO IU((depeHInaTbHOTO
YPaBHEHMS n-I'0 HOPSIIKA.

WuterpupoBanue nuddepeHaabHbpIX YPaBHEHHN #-T'0 TOPSIIKa METOAOM MOHIKEHHS T10-
psaka.

JIuneitHble onHOpOIHBIE MU EepeHIaIbHbIe ypaBHEHH n-To nopsiaka. O0mue cBoiicTBa
PELLICHUI: TTIOHATHS JTUHEWHO 3aBUCUMBIX M JIMHEWHO HE3aBUCUMBIX PEIICHUMN, ONTPEACTUTENS
Bponckoro, nonatue GpyHaaMeHTaIbHON CUCTEMBI PEIICHUH,

Teopema o CTpyKType OOIIero pemieHrss 0OBIKHOBEHHOTO JTMHEHHOTO oHOpoaHOro mudde-
PEHLIMAIBHOTO YPaBHEHHS 71-TO TOPSIKA.

JIuHelHbIe OJHOPOAHBIE TU((PEpeHINAIbHbIE YPABHEHUS n-T0 MOpsAAKA ¢ MOCTOSHHBIMU
KodpduureHTaMu.  XapakTepUCTUYECKOE YpaBHEHHUE, €ro CBA3b ¢ Iu(depeHInanIbHbIM
ypaBHEHHEM.

Buj yacTHBIX pemieHud JMHEHHOro OAHOPOAHOro AuddepeHInanbHOro ypaBHEHUS 7 -
IO TOPSIIKa C TIOCTOSTHHBIMU KOX((UIIMEHTAMH B 3aBUCUMOCTH OT BHJAa KOpPHEW Xapak-
TEPUCTUYECKOTO YPaBHEHHUSI.

JIuHeitHbIe HEOTHOPOAHBIE MU depeHIaTbHbIe ypaBHEHHA. TeopeMa 0 CTpyKType 00IIero
peleHuMs.

Pemenne MMHEWHBIX HEOTHOPOIHBIX AU(PepeHINATBHBIX ypaBHEHHH C MMOCTOSHHBIMH KO-
s¢punmrentamu. Meron no00pa 4aCTHOTO peIIeHuUs s IPaBbIX YacTel BUIA

f(x)=P(x)e”, f(x)=M cosfx+ Nsin fx,
f(x)=P(x)e” cos fx+Q(x)e™ sin fx.

Pemenne auMHEMHBIX HEOTHOPOAHBIX AU(QPEpEeHLIUATbHBIX YpPaBHEHUN METOIOM Bapualluu
MPOU3BOJIBHBIX IMTOCTOSHHBIX.

Cucremnl auddepeHnuanbHblXx  ypaBHeHUU. [loHsTHE HOpManbHOW cucTteMbl. [loHsATHS
o0IIero M 4acTHOTO pemieHuil cucrembl. Teopema o mnpuBeneHUn IupGepeHInaIbHOTO
yYpaBHEHHUS n-TO MOPSAJIKa K HOPMaJIbHOU cuctemMe. MeTo1 UCKITIOYEHHS] HEU3BECTHBIX.

KommuiekT BonpocoB
1o pasaenay «Teopusi BepoITHOCTE U MATEMATHYECKASA CTATHCTUKA»

TEOPUS BEPOSITHOCTEMN
Buapl cimyualtHbIX COOBITHH.

Kiaccuueckoe u ctatucTruyeckoe OnpeCACICHHUA BCPOATHOCTU IOABJICHUSA C06I:ITI/I$I. Oc-
HOBHBIE ()OPMYJTBI KOMOWMHATOPHKHU.
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3. IlpuHuunD CTaTUCTUYECKOM YCTOWYMBOCTH OTHOCHUTENBHBIX 4acTOT. CBs3b U pa3nIUuue
MEXKIy KIACCUYECKUM U CTATUCTUYECKUM ONPENEIICHUSMH BEPOATHOCTH.

4. Teomerpuueckoe omnpesaeieHne BEposITHOCTU. 3anaya bropdona.

Anrebpa coObiTuii. [IOHSATHS CyMMBI M IPOU3BENICHUS COOBITHI, UX T€OMETpUYECKasi HHTEP-

nperaryst. OCHOBHBIE 3aKOHBI aJreOpbl COOBITHIA.

6. Teopema cioxeHHsI BEPOATHOCTEH JJIsI HECOBMECTHBIX COObITHI. CIeCTBUS U3 HEe.

Teopema cnokeHust BEpOSATHOCTEH JJIsI COBMECTHBIX COOBITHIA.

8. Teopema yMHOXEHHS BEPOSITHOCTEH IS 3aBUCHUMBIX U HE3aBHUCHUMBIX  COOBITHH. [loHsATHE
YCJIIOBHOU BEPOSITHOCTH.

9. Teopema 0 BEpOSTHOCTHU MOSBIIEHUS XOTSI ObI OJTHOTO COOBITHSI.

10. ®opMyna mOTHOM BEPOATHOCTH.

11. ®opmyna bepuysmm.

12. JlokanbHast 1 nHTErpanbHas TeopeMsl Jlamnaca.

13. Onpenenenrie U TUMBI CIy4dyalHbIX BedW4WH. [loHSATHE 3aKOHA pacmpenesneHus CiIy4yalHOU
BeJNWYuHBL. Psij pactipenenenus.

14. UnTerpanbHas (QyHKIUs pacnpenencHus BeposTHocTer. OmnpeneneHue, BEpOSITHOCTHBIN
CMBICJI M CBOKCTBA.
[ImoTHOCTE BeposiTHOCTEH. OrnipeneneHrne, BEpOATHOCTHBIM CMBICI U CBOWCTBA.

15. CBs13p MeXly MHTETpaibHOW (DyHKIIMEH pacrpesieseHnss BEpOATHOCTEH M IUIOTHOCTBIO Be-
POSITHOCTEM.

16. OnipenenieHre, BEPOATHOCTHBIM CMBICT UM CBOMCTBA MAaT€MAaTHUYECKOTO OXUAAHUS IS JIHC-
KpPETHBIX M HENPEPBIBHBIX CIIyYalHbIX BEJINYUH.

17. Onpenenenue, BEpOSITHOCTHBIA CMBICI U CBOWCTBA JIUCTIEPCHUU.

18. bBuHOMHUANIBHBIN 3aKOH pacIpeacICHUS.

19. CpenHee ' HauBepoOsATHEHIIEE YHCIIA MOSIBICHUH COOBITHA TPH OMHOMHUAILHOM pacrpe/iene-
HUU.

20. 3akoH pacnpeanenenus Ilyaccona.

21. PaBHOMEpHBI 3aKOH pacnpeiesieHus] BEPOSATHOCTEN.

22. HopmalbHbIl 3aKOH paclpeeneHusl BEposTHOCTEH. BeposTHOCTh monajaHus  HOPMaJIbHO
pacnpenesieHHON CIIy4yallHOW BEJIMYMHBI HA TPOU3BOJIbHBIA KOHEYHBINA MHTEPBAL.

23. BeposATHOCTh NONaJaHUsI HOPMAJIbHO PACHPEIEICHHON CIIy4ailHOM BEJIMYMHBI HA MHTEPBA,
CUMMETPUYHBIH OTHOCUTENBHO cpenHero 3HaueHus. [lpaBuno tpex curm. Teopema Jlsamy-
HOBA.

e

~

MATEMATHYECKASA CTATUCTHKA

—

[IpenMeT u OCHOBHBIE 33/1a4l MATEMATUYECKOW CTATHCTUKH.

[TonsaTue o BEIOOpOYHOM MeToie. ['eHepanbHast 1 BBIOOPOYHAS COBOKYITHOCTH.
OcHOBHbBIE TIOHATHUS MaTEMaTUYECKOW CTAaTHUCTUKH (BapUAIMOHHBIN psAl, 4acTOTa, OTHOCH-
TeJbHAs YaCTOTa, CTATUCTUYECKOE PacTpeieTICHUE BEIOOPKH).

4. Dwmnupuueckast QyHKIMS pacipeiesieHus: BEIOOPKHU U ee CBOICTBa.

5. TlonWuroH 4acTOT M MOJIMTOH OTHOCUTEIILHEIX YaCcTOT.

6. T'mcTorpaMma 4acTOT U OTHOCHUTENBHBIX YacTOT.

7. ToueuyHble OIIEHKH MapaMeTPOB pacnpeneiacHus. TpeOoBaHUs K OLIEHKaM.

8

9.

1

et N

Bri6opounas cpennsis. CBOWCTBO yCTOMUMBOCTH BBIOOPOYHBIX CPEAHUX.
Br16opouHas u vcnpaBieHHast JUCIEPCUN.

0. MHTepBasibHBIE OLICHKH. J[OBEPUTENBHBIM MHTEPBAl U OBEPUTEIbHAS BEPOSITHOCTH. [IoHs-
THE TOYHOCTH OLEHKH.

Tunosoii BapuaHT Ou1eTa
no qucuumInHe «CnenuajibHble I1aBbl MATEeMATHKI
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MUHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUS POCCUMCKOM
®EJIEPALINU
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXXJIEHME BBICLIEI'O OBPASOBAHUSA
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIUH, Kadenpa «Marematukay

Juctunnubaa «CrienuanbHbIe T1aBbl MATEMATHKN)
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET

1. OcHOBHBIC TIOHATHS TEOPUH OOBIKHOBEHHBIX NU(D()epeHITMAIBHBIX YPaBHEHUH TIEPBOTO T10-
psaKa.

Teopema yMHOKEHUSI BEPOSITHOCTEH JIJISl 3aBUCUMBIX U HE3aBUCHUMBIX COOBITHIA.
Pemmts ypasrenue: y” —2y" + y =2x.

Pemmts 3anauy Komm: y' = ILZ +e"*, y(0)=1.
+x

A

Haiitu BeposTHOCTH pabOTHI AIIEKTPUUYECKON EeTH, N300paKEHHON Ha PHC., €CITU BEPOSIT-
HOCTB pabOTHI KQXKJIOTO U3 HE3aBUCHMO pabOTAIOIIMX JIEMEHTOB 1ienu paBHa p=0.9.

1 1
L L
i

6. B maptum 10% necrannaptHeix aeraneil. Haynauy orobpanst 3 neranu. COCTaBUTh 3aKOH
pacripesielleHus Yuciia CTaHAapTHBIX AeTanel cpean 0TOOpaHHBIX.

VYTBepxaeHo Ha 3aceqannu kadeapsl MmateMatuku «_03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadenpoit H.B. Bacunnesa / /

Jlnst poBeACHUST MTPOMEKYTOYHOTO KOHTPOJISI 3HAHWW CTYJCHTOB B JTUCTAHIIMOHHOM
dopmate B paspaboTanHbIX Kadenpoit «MaTemaTrkay OHJIAWH-KypcaX UMEIOTCS UTOTOBBIE Te-
CTHI.
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