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1. Lean, 321241 ¥ IVIAHMPYeMble Pe3yJIbTAThl 00y4eHUs 110
AUCHMILIUHE

K ocHOBHBIM yenam OCBOEHUS UCUUILIMHBI «CliennaabHbIe TJIaBbl MATEMATUKW» CIEAYET
OTHECTHU:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4YeCKON KYJIbTYpBhI;

- IPUOOpETEeHNE CTyIEHTAMU HMIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHWH, YMEHUN U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHIYKTHBHOMY U JIEAYKTUBHOMY MBIIIJICHHIO HAPSILY
C Pa3BUTHEM MAaTEMaTHYECKON UHTYULINY;

- YMEHHUE CTYACHTAaMH Pa3BUBATh HABBIKM CAMOCTOSTEILHOIO N3yUeHHs Y4eOHOU U HAYYHOM
JUTEPATYPBL, COAECPKALIEH MaTEMAaTUYECKUE CBEICHHS U PE3YJIbTaThI;

- MMOJITOTOBKY CTYACHTOB K JIEATEIILHOCTH B COOTBETCTBUU C KBATH(HUKALMOHHOM XapakTe-
PUCTHKOIN OakasiaBpa 10 HalpaBJiICHUIO, B TOM uncie GOpMHUpPOBaHHE YMEHHUI UCIOIb30BaTh OCBO-
€HHBIC MaTEMAaTUYECKHE METOABI B MPO(HECCHOHAIBHON AEITEIHHOCTH.

- MOATOTOBKY BBICOKOKBATH(PHUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUSIX LUDPO-
BOM TypOyJIGHTHOCTH U BBICOKMX TEXHOJOTMYECKUX PUCKOB COBPEMEHHON IIU(PPOBOI SIKOHOMHUKH.

K ocHOBHBIM 3a0auam ocBoeHUS TUCHUILINHBI «CrieralibHbIe TJIaBbl MaTEMaTUKW» CIey-
€T OTHECTH:

- OCBOCHHUE CTYJEHTAaMH OCHOBHBIX MOHSTHUN, METOJOB, (POPMUPYIOIIKX OOIIYI0 MaTeMaTu-
YECKYI0 MOArOTOBKY, HEOOXOAMMYO JUIsl YCIEIIHOTO PELIEHMs] IPUKIIAJAHbIX 3a/1a4;

- ¢opmupoBaHuEe y CTyJeHTa TpeOyeMoro Habopa KOMIETEHLHUN, COOTBETCTBYIOIIUX €ro
HAIPaBJICHUIO IOJTOTOBKU U 00ECIIEUNBAIOIINX €70 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO6yuenwne o quctuiuinHe «CrienuaibHbIe TIIaBbl MATEMATHKN» HampaBlieHO Ha (Gopmupo-
BaHUE y oOyuaronmxcs cieayromux komnereHnuid B cootBeTctBun ¢ @I'OC 11.03.01 Pagmorex-
HUKa (YpOBEeHb OakanaBpuaTa), yTBEPXKACHHBIM MPUKa30M MHHHCTEPCTBA 00pa30BaHUS M HAyKU
Poccuiickoit ®eneparuu ot 19.09.2017 Ne 931

Koa u Haume- Nuaukatopsl 10-

CTH)KCHUSA KOMIICTCHIUU

Ilepeyens mIaHUpPyeMbIX pe-
3yJbTATOB 00y4YeHUS 0 AUCIH-
IVIHHE

HOBaHHE KOMIIETEH-
107071

OIIK-1. Cnoco0en uc-
MOJIL30BaTh MOJIOXKE-
HUA, 3aKOHBI 1 ME€TOAbI
€CTECTBEHHBIX HAyK U
MaTEMAaTUKU IJIs1 peHJe-
HUS 337149 UHKCHEPHOU
EeSITENLHOCTH

NOIIK-1.1 [Nouun-
MaeT (hyH/IaMeHTalbHbIe
3aKOHBI IPUPOBI; OCHOB-
Hble (PU3NYECKHE U MaTe-
MaTHYECKUE METOIBI
HaKOIJICHUS, TIepeiadu U
o0paboTku nHGopMauy;

NOIIK-1.2 ITpu-
MeHseT PU3NYECKue 3aK0-
HBI U MaTeMaTU4YeCKHe Me-
TOJIBI JUTSL PEIICHUS 33124
TEOPETUYECKOTO U MPH-
KJIQIHOTO XapaKTepa;

NOIIK-1.3 Uc-
M0JIb3Y€ET 3HAHUS eCTe-
CTBEHHBIX HayK M MaTeMa-
TUKH TIPU PEIICHUH MPaK-

3HATh:
® OCHOBOIIOJIATAIOIINE TEOPETUUECKHE
MOJIOKEHUSI U METOJbI, MPEeayCMOT-
PEHHBIE TIPOTPAMMOM TUCIIUTITAHBI
YMeTh:
® JCII0JIL30BaTh MaTeMaTUYECKHUE Me-
TOJBI JJIS pEUICHUsT 3aJlad TEOpeTH-
YECKOI'0 U MPUKIIATHOTO XapaKTepa
BJIA/IETD.
® CIIOCOOHOCTBIO  BBIABIIATL  €CTe-
CTBEHHO-HAyYHYIO CYIIHOCTh MpO-
O0lleM U TPUMEHSTH COOTBETCTBYIO-
i (PU3MKO-MaTeMaTHICCKHUH  arl-
napaTr A pElIeHUs MPAKTUYECKUX
3a/1a4 B MpodecCHOHANTBHON cdepe




‘ TUYECKHX 3aJ1a4. ’ ‘

2. MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumimHa OTHOCUTCS K oOs3arenbHOM yactu Omoka bl: Moxyns «Marematudeckue u
€CTECTBEHHO-HAYYHbIC JUCHHUILUIMHBD).
Jucuurninuna 6a3upyercst Ha CIeayONX, MPOMICHHBIX TUCIUIUINHAX:
JTuHelHas anreopa,;
MaTeMaTUYEeCKHI aHaIn3.
Hucuuminna «CrnenuanbHble IJ1aBbl MaTEeMaTUKW» JIOTUYECKH CBSI3aHAa C MOCJIECAYHOIUMHU
JUCIIATIIIMHAMH
B obazamenvroi vacmu:
panuodusuka;
TEOpHUs ABTOMATUYECKOTO YIIPABIICHHUS;
AIEKTPOJMHAMUKA U PACIPOCTPAHEHUE PATUOBOJIH;
AJIEKTPOTEXHHUKA.

3. CTpykTypa U coaepkaHue TUCHUILINHBI
OO11ast TPYA0EMKOCTh JUCIUILUTMHBI COCTABIIACT 4 3aueTHBIX eauHHUIIbI (144 yacoB).

3.1. Buasbl yueOHoii padboThI U TPYI0EMKOCTh
(mo ¢popmam oOyueHus)

3.1.1. Ounas ¢popma o0yueHnus

n/n Bun yueOHoii padoThl Koawuecrso Cemectp 3
4yacoB
AyAUTOpPHBbIE 3aHATHS 72 72
B Tom uncie:
Jlexun 18 18
1.
CeMuHapckue/mpakTUYECKUE 3aHATUS 54 o4
2.
JlaGopaTopHbie 3aHITHS - -
CamocrosiTesibHasi padoTa 72 72
IIpomeskyTOUHASI aTTeCTALIMS
JK3aMEH ) C)
HTtoro 144 144
3.1.2. 3aounas ¢opma o0ydeHust
N KoanuectBo
n/n Bun yueOHoii padoThI 4ACOB Cemectp 3
AyAUTOpPHBIE 3aHATHS 15 15
B ToMm uncie:
Jlexuuu 15 15
1.




CemMuHapCcKue/PaKTHUECKUE 3aHIATUS 18 18

2.
JlaGopaTopHbie 3aHITH - -
CamocrosiTesibHasi padoTa 96 96
IIpomeskyTOUHAS aTTeCTALMS
9K3aMEH €] €]
HTroro 144 144

3.2. TemaTuuyeckuii MyIaH U3yYeHUs1 TUCUMILTHHBI

Temarudeckue miaHbl U3y4eHHUS AUCUUILUIMHBI IO OYHOU M 3a049HOM (hopMam 00ydeHus
pasMelleHbl B IPUIOKeHUH | kK pabouelt mporpamme.

3.3. Coaep:xanue pa3iej0B JUCHHUNINHBI

BBenenue

[Ipenmer, 3amaun U coxepkaHue ITUCHMILIMHBL. OCHOBHBIE 3Tallbl Pa3BUTHS JAUCLUILIUHBI.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOArOTOBKe OaKanaBpa, CBA3b C IPYTMMHU AUCLHUTLIHHAMU.

Pa3nes 1. O0bIkHOBeHHBbIE 1M epeHIHATbHbIC YPABHCHUSI.

Tema 1. [luddepenumanbaple ypaBHEHHUS IepBOro nopsijika. Beenenue. 3agauu, npuBoas-
e K audepeHnnanbHbpIM YpaBHEHUSIM TIEpBOTO mopsiaka. OCHOBHBIE TMOHATHS OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHEHUH nepBoro mopsnaka. IloctanoBka 3amaun Komm. Teopema cyme-
CTBOBaHMs ¥ €IMHCTBEHHOCTH perieHus. O01iee U yacTHOE pellieHus, OOLIMil U YaCTHBIM UHTErpa-
asl. ['eomerprueckuii cMbIca 001IEro HHTErpaa.

VYpaBHeHUs C pa3/IeICHHbBIMU M Pa3JesSIOUIMMUCS epEMEHHBIMU, OJHOPOAHbIE audde-
pEeHLMAIbHBIE YPAaBHEHUS, YPABHEHHUS B MOJNHBIX Iu(depeHnuanax.

JIuneliHple 1.y. IEPBOro MopsiAKa U ypaBHeHUs bepHyiuin. Pemenne TMHENHBIX ypaBHEHUN
METOJIOM BapHalK IPOU3BOJIBHOM MMOCTOSIHHOM, METOI0M NIpOU3BeIeHUI bepHyn.

Tema 2. TuddepenumanpHble ypaBHEHUs BbICIIUX NOpsakoB. @opMel 3anucu nuddepen-
[UAJIHOTO ypaBHEHUA N-ro nopsaka. Obmee u yactHoe pemieHus. [TocranoBka 3anaun Komwu, kpa-
eBoil 3a1aun. VIHTEerpupoBaHre METO1I0M MOHMKEHHUS TTOPsIIKa.

Tema 3. JIuneitnsle ogHOpOIHBIE MU depeHIInaTbHble YpaBHEHU N — ro nopsaaka. O6mue
CBOICTBa pelIeHH TUHEHHBIX OJHOPOAHBIX MU depeHIHaNbHbIX ypaBHEHUN N — ro nopsiaka. Teo-
peMa o CTPYKType OOIIero peleHus: JIUMHEHHBIX OAHOPOAHBIX Au(QepeHInanbHbIX ypaBHEHHHA N —
ro nopsaka. [lonartue ¢pyHIaMeHTalbHON CHCTEMBI pellleHuH JUMHEHHOro ojJHopoaHoro audde-
PEHLMAIBHOTO ypaBHEHUS N — TO MOpsKa, €€ MOCTPOSHHE AJISi YPAaBHEHUH C MOCTOSTHHBIMH KOA(]-
¢bunuentamu. XapakTepucTHUeCKoe ypaBHeHHE. Buj yaCTHBIX pelieHuil TUHEITHOrO OJTHOPOIHOTO
TuddepeHIMaIbHOro ypaBHeHUs N — To TOpsi/IKa B 3aBUCUMOCTHU OT BUJa KOPHEH XapaKTepucTHye-
CKOT'O YpaBHEHHS.

JIuneitHble HeOTHOPOAHBIE AU depeHranbHble ypaBHEHUs: N — ro MOpsiiKa C MOCTOSHHBI-
Mu kordpunmentamu. Teopema o CTpyKType 001Iero peleHrs Takux ypaBHeHuid. Meton nonbopa
YaCTHOT'O PELICHUs (METO HEeONpeaAeIeHHbIX KOd()(UIIMEHTOB) Ui PA3TUYHBIX CIIEIUATbHBIX BU-
JIOB MPaBOM YaCTH.

JIuneiiHble HEOHOPOJHBIE AU(QepeHInaIbHbIe YpaBHEHU BTOPOro nopsjaka. Meron Ba-
pHaIK IPOU3BOJIBHBIX MOCTOSIHHBIX. KpaeBble 3a1aun.

Tema 4. CucreMbl OOBIKHOBEHHBIX TU(EepeHINaIbHbIX YpaBHeHU. OCHOBHBIC MOHATHS.

HopmainbHble cUCTEMBbI JTUHEWHBIX OJHOPOIHBIX W HEOJHOPOAHBIX AH(QepeHInaIbHbIX ypaBHE-
HUit. TeopeMbl 00 SKBUBaJICHTHOCTH U (HEepPEeHIINATEHOTO ypaBHEHHS N-TO MOPSAKA U HOPMAIbHOU
cucteMsl N nudepeHInanbHbIX YpaBHeHUH. Pelenne TMHEHHBIX 0THOPOIHBIX U HEOJHOPOIHBIX
CHUCTEM OOBIKHOBEHHBIX JH(depeHITnaIbHbIX YPABHCHUH C TTOCTOSSHHBIMHA KO3 OUIIMEHTaMH METO-
JIOM MCKJIFOUCHHS HEM3BECTHBIX.



Paznen 2. Teopml BCPOHTHOCTeﬁ H MaTEMaATHYECCKadA CTATUCTHKA

Tema 1. Benenue. DneMeHTsl KOMOMHATOPUKH. [IpaBria cymMMBbl U pou3BeieHHs] KOMOU-
Hatopuku. CoequHeHus (pa3MeleHus], epecTaHOBKU, COUETaHHS).

Buapl cnydaitapix coObiTuii. Kiaccuyeckoe U CTaTUCTHYECKOE OMPENETICHUs BEPOATHOCTH
nosiBNIeHUs coObITHs. CBS3b U pa3inyue Mexay HUMHU. [IpMHIMO CTaTUCTHYECKOW YCTOHYHMBOCTU
OTHOCHUTEIIBHBIX 4YacTOT. HermocpencTBeHHBIM MOJACYET BEPOSITHOCTH HA OCHOBE KIIACCHYECKOIO
omnpenenenus. ['eomeTpuueckoe onpezeneHre BEPOSTHOCTH MOsIBIEHUs coObITus. 3anaya broddo-
Ha.

Tema 2. Anrebpa coObiTuil. Teopembl CI0XKEHHUs BEPOSTHOCTEH /JIs1 HECOBMECTHBIX U COB-
MECTHBIX COOBITUH, TEOPEMbI YMHOKEHHS BEPOSITHOCTEH /17151 3aBUCUMBIX U HE3aBUCUMBIX COOBITHUH.
DopMyibl MOJHOU BeposATHOCTH, beiieca m bepHymin. JlokanbHas ¥ HMHTErpajbHas TEOPEMBI
Jlamaca.

Tema 3. Cnyuaiinble BennuuHbl. [loHATHE 3aKOHA pacnpeneneHus JUCKPETHON ciiyyailHON
BEJIMUMHBI U CIIOCOOBI ero onucanus. OCHOBHBIE 3aKOHBI pacIpeieleHHs] TUCKPETHON CiIydyailHOI
BEJIMYMHBI (THIIepreoMeTpudeckuii, OMHOMHUANbHBIN, pacnpenenenue [lyaccona).

Tema 4. YnucnoBble XapaKTEpUCTUKU JUCKPETHBIX CIydyallHBIX BEIWYMH. MaremaTHuecKoe
0’KMJIaHUE U JUCIIEPCUS CIIyYalHbIX BEJIMYUH, X BEPOATHOCTHBIA CMBICI U CBOWCTBA.

Tema 5. HenpepoiBHble ciyyaiinble BeauuuHbl. MHTErpaiabHas QYHKIMS pacupeleleHUs.
[TnotHOCTH BeposiTHOCTEN. CBsI3b MEXKly MHTEIPAIbHOM (yHKIMEH paclpelleNeHus U MI0THOCThIO
BEpOATHOCTEN. MaremMaTnuecKkoe 0KUAAHUE U TUCTIEPCUs HENIPEPBIBHOW CIIyYaliHON BEJIUYMHBI.

OcCHOBHBIE 3aKOHBI pPaclpeesICHUs] HENPEPBIBHBIX Clly4aiHbIX BenuuuH. HopMmanbHbll 3a-
KOH paclipeziesieHus. BeposaTHOCTh monagaHusi HOPMaJIbHO PACIPEAEICHHON CIIy4YallHOM BEJTNYUHBI
Ha I[POU3BOJIbHBIM KOHEYHBIM WHTEPBAJI, HA MHTEPBAJI, CHMMETPUYHBIM OTHOCUTEIBHO CPEIHEIrO
3HaueHus. [IpaBuiio Tpex curm. LleHTpaneHas npeaenbHas TeopeMa.

Tema 6. [IpumeHeHne Teopun BEPOSITHOCTEN K CTATUCTHYECKOW 00pabOTKe SIKCIEPUMEHTOB.
OcHoBHbIE 33124l MaTeMaTuyeckoil craructuku. [loHsTHe 0 BBIOOpOUHOM MeToJe. [ eHepanpHas u
BbIOOpOYHast cOBOKynHOCTH. [TocTpoenne smnupuueckoil GyHKIMU pacipeaesieHus] BHIOOPKH, TO-
JIUTOHA U TUCTOTPAMMbl OTHOCHUTEJIBHBIX YAaCTOT. TOUEUYHBbIE OLICHKH MapaMeTpPOB PACHpPEIEICHUS.
TpeboBanus k HUM. Bribopounas cpenusis. BeibopouHnas u ucnipaBineHHas gucrnepcuu. VHTepBaib-
Hble OLEHKU. [locTpoeHne NOBEpUTENBRHOTO MHTEpBaia Il MaTeMaThudeckoro oxuaanus. Cioydai
MaJIoil BEIOOPKH.

3.4. TemaTuka NMPaAaKTHYCCKUX 3aHATHH 1O AUCIHUIIIINHE
«CIIEIII/IaJIbele rjiaBbl MATEMATUKH

3.4.1. Ounas ¢popma o0yueHust

No 3ansTus Tema 3ansaTHSA

1 WuTerpupoBanne pa3audHbIX TUIOB MU epeHIHaTbHBIX
ypaBHEHHUH (J1.y.) IEPBOrO MOPSIKa

) WNHrerpupoBanue 1.y. N —T0 MOPSAKA. METOJIOM IOHHKE-
HUS NOpsIIKa

3 Pemienue nMHEMHBIX OJHOPOAHBIX 1.y. N —TO MOpSAKA C
MOCTOSTHHBIMH KO3 (UITHCHTAMH.

4 Pemienne nuHEHHBIX HEOAHOPOIHBIX A.y. N-TO MOPSAKA C
MOCTOSTHHBIMU KO3 (UIIMEHTAMH U CUCTEM

) Pemenne 3a1ad Ha HENOCPEICTBEHHBIN ITOICYET BEPOSIT-




HOCTH Ha OCHOBE KJIACCHUECKOTO OTPEICTICHUS C UCIIOJIb30BAHU-
eM (hopMyJT U IPaBUJI KOMOMHATOPUKH.

6 Anrebpa coObITHH. 3a1a4u HA MPUMEHEHNUE OCHOBHBIX
TEOPEM TCOPHH BEPOSITHOCTEH M CACJACTBUN U3 HUX.

7 UucnoBble XapakTEPUCTUKA M 3aKOHBI PACIpPEIEICHUS
JUCKPETHBIX CIIy4alHbIX BEJIMYHH.

8 YucaoBbie XapPaKTCPUCTHUKU U 3aKOHBI PACTIPCACICHUA HC-
IIPCPBIBHBIX CJ'Iy‘lB.fIHBIX BCJINYHMH.

9 KonTponbHoe TecTupoBaHue

3.4.2. 3aounas popma 00yueHUs

Ne 3agarTus Tema 3apaTus
1 Pemienue 1.y. nepBoro nopsijika pa3jiMuHOro TUIIA.
2 Perenue 1.y. N-TO MOpsiIKa.

3aaui Ha IPUMEHEHNE OCHOBHBIX TEOPEM TEOPUU BEPOSATHOCTEU
3 U IIOCTPOEHUE 3aKOHOB DPACIPENEICHUs IUCKPETHBIX W HEIpe-
PBIBHBIX CIyYalHbIX BEJIMYHH.

[IpumeHeHne Teopun BEPOSATHOCTEHM K CTaTUCTUYECKO 00paboT-
Ke JKCIepuMeHTOB. [locTpoeHne sMmupuveckord QYHKIHH pac-
4 npeselieHuss BHIOOPKH, MOJIMIOHA U TUCTOTPaMMbl OTHOCHUTEIb-
HBIX YaCTOT.

4. YueOHO-MeTOAM4YeCKOe U HH(POPMALIMOHHOE 00ecredeHue

4.1. HopmarTuBHbie 10kyMeHTHI 1 OCThbI

®I'OC 11.03.01. Pannorexnuka (ypoBeHb OakallaBpuarta), YTBEpXkICH NMpUKa3oM MuHucCTEp-
cTBa 0oOpazoBaHus u Hayku Poccuiickoit @enepanuu ot 19.09.2017 Ne 931.

AKkafgeMudecKuid yueOHBIN TUTaH 1o HanpasieHuto moarotoBku: 11.03.01 Paamorexnuka. [1po-
¢unb: MHTEIeKTyabHasi paJuodIeKTPOHUKA U MPOMBIIUICHHBIH WHTepHET Bemied. DopMer
o0yueHust — ouHas, 3ao4Has. 2023.

Marpuria pacnpeeneHuss KOMIeTeHIui no HanpasiaeHuto noaroroku 11.03.01 Paanorexuu-
ka. [Ipoduns: MHTemiekTyanbHas paguoOdJIEKTPOHUKA M MPOMBIIIJICHHBIH HHTEPHET BelleH.
®opmbl 00ydeHus: — ouHast, 3aouHasi. 2023.

Vka3 Ilpesuaenta Poccuiickoit ®epepanmun ot 01.12.2016 No 642 «Ctpateruu Hay4dHO-
TEeXHOJIorn4eckoro passurus Poccuiickoit denepanumy.

[Tpuka3z MunucrepcTBa oOpasoBanusi U Hayku Poccuiickoit denepannu ot 23.08.2017 Ne 816
«O06 ytBepxkaenuu [lopsimka mpuMeHEHUsT OpraHU3aUsIMU, OCYIIECTBISIONIMMU 00pa30BaTeb-
HYIO JIeATeIbHOCTh, JIEKTPOHHOTO O0yUYeHUs, TUCTAHI[MOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHIA
MIpH peau3aii 00pa3oBaTEIbHBIX IPOTPaMM.

4.2.  OcHoBHasl JUTEpaTypa

1. Jdemunosuu Bb.I1., Monenos B.II. lud¢epennunansubsie ypaBHeHUs: yueOHOe mocobue. M.
W3n-so «Jlaub», 2019. 280 c.

2. bepkoB H.A., Munocues B.b., [Tymkaps E.A. Kypc maTemMaTuku 11 TEXHUYECKUX BBICHIMX
y4eOHBIX 3aBeleHMi: yudeOHoe mocoome. Yactes IIl. M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/



https://e.lanbook.com/

3. I'mypman B.E. Teopus BeposTHOCTEW M MaTeMmMaTWdeckas CTaTUCTHKa. 12-e m3n. crep. M.:
IOpaiit, 2013; 1999, 139 sks.

4.3. JlomoiHUTeJbLHAs JINTepaTypa

1. TIIuckynos H. C. luddepenunanbHoe U UHTErpalIbHOE UCUUCICHUS AJs BTYy30B. B 2-x To-
max. M.: Uurerpan - [Ipecc, 2009. 180 »k3.

2. 3y6xos B.I'., Jlaxosckuii B.A., Mapteinenko A.U., Munocnes B.b. Kypc Briciieit marema-
TUKU: YueOHoe mocobme s BTy3oB. Yacte Il. M.: MIWY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObIKHOBEHHBIE TUCIUILTHHE TU(PEpeHIATbHBIE YPABHEHUS H OTIEPAIIHOHHOE
ucuucienue. YyebHoe nocobue no «MaremaTuka» JUisl CTYJEHTOB BCEX CIEIMAIbHOCTEH.
M. 2006. 693 k3.

4. Koran E.A. OGbikHOBeHHbIE AU (hepeHInanbHble YpaBHEHUS U BapUallMOHHOE UCUYUCIICHUE
B NPWIOKEHUU K PAcUETy aBTOMOOWJIBHBIX KOHCTPYKIUH. YueOHOe mocobue mo IucIu-
wHe «Marematuka» Ui CTy€HTOB Bcex cnenuanbHocted. M.: MAMMU, 2010. 200 k3.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DmekrpoHHbIii pecypc.

5. Koran E.A. DneMeHTHl T€OpHUM BEpPOATHOCTEH M MaTeMaTHMYECKOW CTaTUCTHKHU. Y4eOHoe
nocobue 1o aucuuIvinHe «MaTtemaTtuka» J1Jid CTyI€HTOB, 00yYaroIIMXCs 1O CIEHUAIbHOCTH
«ABTOomMobOuIIe- u TpakTopoctpoerue. M. 2007. 423 k3.

6. Benrtnens E.C., OBuapoB JI.A. Teopusi BEpOATHOCTEH W €€ WH)KECHEPHBIC TPHIIOKEHHUS.
VYueb. mocobue A BTy30B. 2-€ u3l., crep. M.: Boicias mkomna. 2000. 480 c.

7. Koran E.A., lOpuenko A.A. Teopusi BEpoSITHOCTEM M MaTeMaTHyecKas CTaTHUCTHUKA: y4yeo-
Huk / M.: UTHOPA-M, 2019. 250 c.

8. MyxanoB C.A., Koran E.A., Xyxosa I'.C. Teopust BeposiTHOCTEW U MaTeMaTudecKasi CTa-
TUCTHKA. Y4yeOHOoe 3JIeKTpoHHOe u3fanue. Perucrpannonnoe cauaerensctso OI'YIT HOIL
«Hudopmpeructp». Ned3264. M.: YauBepcuteT MamimHocTpoenus, 2015.

4.4. JaexTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChl
[IpoBeneHue 3aHATUI U aTTECTAllMil BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ NpUMEHEHUEM
CUCTEMBI JHCTaHIIMOHHOTO 00yueHust yHusepcuteTa (CAO-LMS) Ha ocHOBe pazpaboTaHHBIX Ka-
denpoit «MaremaTuka» MEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem pasaenam mpo-

TpaMMBI.

Hazsanue S0P

NuddepeHnmanbabie https://online.mospolytech.ru/course/view.php?id=4396
YpaBHEHUA

OCHOBBI BapHaIMOH- https://online.mospolytech.ru/course/view.php?id=476
HOT'O HCUHHUCIICHUA

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

Maremarudeckast https://online.mospolytech.ru/local/crw/course.php?id=720
CTaTUCTHUKA

Pazpaboranubie DOP BKII0UaIOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.
[Mopsimokx mpoBeneHUsT pabOT B AMCTAHIMOHHOM (hopMmare yCTaHABIMBACTCS OTACIbLHBIMH
pacnopsHKeHUSIMH MTPOPEKTOpa Mo yueOHO paboTe U/Uiu EHTPOM y4eOHO-METOINYECKON paboThI.

Kaxplii cTysieHT o0ecrieueH MHIMBUAYAIbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K 3JICKTPOH-
HOU OMOJIMOTEKE MOCKOBCKOTO ITOJIMTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .



https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1

WHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepHajibl B 3JEKTPOHHOM BHUE, MpEa-
CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaremaTH4eckoro oOpa3oBaHUs
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3nsie yueOHO-MeTONMYECKHE U MH(OPMAIIMOHHBIE MaTepHallbl TIPEACTABICHBl Ha caii-

Tax:

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

[lepeuenb pecypcoB HHPOPMAMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu « HTepHeT

OCBOCHUS TUCLUILTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuueH3u0HHOe U CBOOOIHO paCIIPOCTPaHsieMoe MPOrpaMMHoe odecrneyeHmne

Haunme- Pa3pador- Hocryn- Ccpuika Ha Equnbrii
HOBaHUe ynk [1O (mpaBo- | HOCTH (JIMIEH3H- peecTp POCCUICKHMX MPO-
olJaaTeJib) OHHOe, cB000HO | rpamm st DBM u B/l (npu
pacnpocTpaHsie- HAJIMYMH)
Moe)
Astra 000 JInuensu- https://reestr.digital.go
Linux Common | "PYCBUTEX- OHHOE v.ru/reestr/305783/?sphrase_i
Edition ACTPA" d=954036
MoiiO- 000 JInuensu- https://reestr.digital.go
buc "HOBBIE OHHOE v.ru/reestr/301558/?sphrase i
OBJIAYHBIE d=943375
TEXHOJIOI'M"

TUTSt

4.6. CoBpeMeHHbI€e NpodeccHOHATIBbHBbIE 0a3bl JAHHBIX U HHGOPMALIMOHHBIE CTIPABOY-

HbI€ CUCTEMBI

Ilepeyens pecypcoB cetu UHTEepHET, JOCTYNHBIX AJI51 0CBOCHHS IMCUMILIAHBI:

HaunmenoBanue

Cypc

Ccbuika Ha pe-

HoctynHocTh

HNHpopManMOHHO-CIIPAaBOYHbIE CHCTEMBI

JlocTymnHa B ceTn

CTaH/IapTOB BBICIIETO 00pa30BaHUS

0.ru.

https://stackoverfl
Stack Overflow Wurtepuet 6e3 orpanu-
ow.com/ .
YCHHA
NHbOopMaITHOHHBIE peCyPCh http://
Cetu Koncynbrantllntoc www.consultant.ru flocryniio
Ilopran ®enepanbHbIX roC- http:/Awww. fgosv
yAapCTBEHHBIX 00pa30BaTEIbHBIX HocTtynHo
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

DJIEKTPOHHO-0M0/THOTEYHbIE CHCTEMBI

Jlann https://e.lanbook.c JlocTymHa B ceTu
om/ HutepHer 6e3 orpaHmu-
YeHUU
IPR Books https://www.iprbo JlocTymHa B ceTu
okshop.ru/ HutepHer 6e3 orpaHmu-
YeHUH

IIpodeccuonanbubie 6a3bl JAHHBIX

ba3a naHHbBIX Hay4HOM A/eK- http://www.elibrar JlocTynHO
TPOHHOM OMOINOTEKU y.ru

(eLIBRARY.RU)

Web of Science Core http://webofscienc JlocTynHO
Collection — monuremaTuueckas e.com
pedepatuBHO-OubIHOTpaduyeckas

u
HayKkomeTpuueckas (0uo-
JHOMEeTpUYecKas) 6a3a JaHHbBIX

5. MaTepuaibHO-TEXHUYECKOE o0ecnedeHue QU CIUIITIMHBI

MarepuanbHo — TexHMUeCKas 0a3a yHMBEpCHTETa OOECIeUMBAEeT IPOBEIECHUE BCEX BUI0B
3aHITHH, IPETyCMOTPEHHBIX Y4YE€OHBIM IUIAHOM, M COOTBETCTBYET JEHCTBYIOIIMM CAaHUTApHBIM H
IPOTUBOIOXAPHBIM IPAaBUJIaM U HOpPMaM.

Kadenpa «Maremartuka» HCHONB3yeT yueOHbIE ayAUTOPUH U3 001Iero (oHAa YHUBEPCUTE-
Ta.

[Ipn HEOOXOAMMOCTH AJIs MPOBEJIEHUSI MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHI MCHOJIb3Y-
IOTCSI KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.

6. MeToan4yecKkue peKoMeHIanuu
6.1. MeToanyeckne peKOMeHAANMH /Il penogaBaTeIs 1Mo
OpraHu3anum o0y4eHus

[Ipexne Bcero, cneayer oOpaTUTh BHUMaHUE CTYA€HTOB Ha TO, YTO NMPAKTUYECKH BECh U3Y-
YaeMbIil UMM MaTepuai He TpeOyeT KaKoW-TuOo CrenuaabHOM (JOMOJHUTEIBHOM) MOATOTOBKU U
BIIOJIHE MOXXET OBITh YCIHEIIHO M3Y4Y€H, €CIM CTYACHTHI OyAyT MOCellaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHATH JOMAITHUE 3aJ]aHMs U MOJIb30BAaThCS (MPU HEOOXOTUMOCTH) CHCTEMOU TUTAHOBBIX KOH-
CyJbTallMil B TEUEHHE KaXJOro ceMecTpa. Bolenmme B Kypc MaTeMaTHKH pa3lieibl SBISIOTCS
KJIACCUYECKUMHU, B TO K€ BpeMs OHHM MPaKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MIPOCTPaHEHHUE JJIsl PEeLISHUS pa3HOTO Pojia 3a/1ay BHYTPH CaMON MaTeMaTUKH U MPUKIIAIHBIX 3a/1a4.
Hx ocBoeHUE MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, API'YMEHTHPOBAHO U SCHO CTPOUTH YCTHYIO U
MUCHBMEHHYIO PeUb, YCIEIIHO NPUMEHATh HAKOIUIEHHBIE 3HAHUS B IPO(ECCUOHATFHON eATeIbHO-
CTH.

HeobxonuMo ¢ camoro Hayana 3aHATUN PEKOMEHIOBATh CTY/JACHTaM OCHOBHYIO U JTOTIOJTHH-
TEJbHYIO JUTEPATYpPy, a B KOHIIE CEMECTPA JaTh CIIMCOK BOMPOCOB ISl TIOATOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHATHH IO JUCHUILIMHE ClIeyeT 00s3aTeIbHO MPOUH(OPMHUPOBATH CTYAEHTOB
0 BHJIe ¥ popMe MPOMEKYTOYHOM aTTECTAIUU IO TUCITUILINHE, CPOKaX €€ IPOBEICHMS, YCIOBUIX
JIOTTyCKa K MPOMEXYTOUYHOMN aTTecTaliy, MIPUMEHIEMbIX BHIaX MPOMEKYTOYHOTO KOHTPOJISL.
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http://www.elibrary.ru/
http://www.elibrary.ru/
http://webofscience.com/
http://webofscience.com/

W3noxxeHne TEOPETUUYECKOTO MaTepHala JOJKHO CONPOBOXKIATHCS WIUIFOCTPATUBHBIMU
pUMepamMu, TIIATENIbHO OTOOpaHHBIMU MpENoAaBaTesieM TakK, YTOObl TEXHHYECKHE TPYIHOCTU U
BBIKJIQJIKU MPU PEUICHUU 33/1a4d HE OTBJIEKAJIU OT TJIABHOTO: OCMBICIICHUSI WJIEU U CYTH MPUMEHsIe-
MBbIX MeTOJ10B. ClielyeT BCerja yKas3plBaTh MPUMEPBI MPAKTUYECKOTO MPUMEHEHHSI PACCMOTPEHHBIX
Ha 3aHATUSX YPaBHEHUU U GOPMYIL.

[IpakTuueckue 3aHATHSA JOJDKHBI OBITH OpPraHU30BaHBI IPEINOjAaBaTesieM TaKUM O0pa3oM,
4TOOBI OCTaBaJOCh BpPEeMs Ha MEPHOAMYECKOE BBIMOJIHEHHE CTYJCHTaMU HEOOJBIION CaMOCTOS-
TeIbHON pabOTHI B Ay JUTOPHUH VISl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[IpenonaBaTens, BeAyMIUi MPAKTUIECKUE 3aHATHS, JOJDKEH COTJIACOBBIBATH Y4eOHO — TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh €MHYIO0 CUCTEMY 0003HAYCHHUIA.

[IpenonaBatento cieayeT A0OMBATHCS CHCTEMAaTHYECKOW HEMpPEphIBHON pPabOThI CTYJICHTOB
B TEUEHHUE CEMECTpPa, HEOOXOIMMO BBISBIISITh CHIIBHBIX CTYACHTOB U MPUBIEKATh UX K HAYYHOU pa-
0oTe, K yJacCTHIO B pa3HOI'0 pojia OJIMMIIMAIaX U KOHKYpCax.

CTyaeHT A0KEH OLyIaTh 3aMHTEPECOBAHHOCTD MIPENO0/1aBaTelis B JOCTUKEHUN KOHEUYHOTO
pe3yibTara: B MPHOOPETEHNH O0YYarOIIMMUCS MPOYHBIX 3HAHWWA, YMEHUI M BIIAJICHUs HAKOIUICH-
HOM nH(popMannen A peleHus 3a7a4 B mpo(ecCuoHaNbHOM e TEIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIC TEXHOJIOT U
Bo3MoxHO mpoBeieHUE 3aHATUI U aTTeCTaluil B TUCTAHLMOHHOM (hopMaTe ¢ IpUMEHEHHUEM
CUCTEMBI JUCTaHIIMOHHOTO 00yueHust yHusepcuteta (CHAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaTtemaTHKa» 3JIeKTPOHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) (cm. 11.4.4).
[Topsimok mpoBeneHus pabOT B AMCTAaHIIMOHHOM (hOpMAaTe YCTAHABIMBACTCS OTAEITBHBIMHU
PACHOPSKEHUAME [IPOPEKTOPA 110 y4eOHOM paboTe W/UiIN LEHTPOM yueOHO-METOIUUECKON pabOTHL.

6.2. MeToanyeckue yKazaHus sl 00y4aIOIMXCs 10 0CBOEHHUIO
AUCIHUTITHHBI

N3ydyenue mepBoro pasaena Kypca - iupepeHuuaJIbHbIX YPaBHEHMH MMEET Ba)KHEM-

1Iee 3HaueHHe B MaTeMaTUYEeCKON MOATOTOBKEe MHKeHepa. OObsicHseTcs 3To TeM, uto auddepen-
[[MAJIbHBIE YPAaBHEHUS MPEICTaBISAIOT cO00i MaTeMaTUYECKUe MOJIETH CaMbIX pa3HOOOpa3HBIX MPO-
LIECCOB M SIBJICHUH, TaK KaK MX PELIEHUS MO3BOJISIOT ONKCATh 3BOJIIOIMIO M3Yy4aeMoro mpoliecca,
XapakTep MNPOUCXOASAIINX C MaTepUAIbHOM CUCTEMON U3MEHEHUH B 3aBUCHUMOCTHU OT MEPBOHAYAIb-
HOT'O COCTOSIHUSI CUCTEMBI.
OTnuuuTenbHOEe CBOWCTBO AU epeHIInanbHbIX YPaBHEHUH COCTOUT B TOM, YTO MPU UX MHTETPHU-
pOBaHUM OOBIYHO MOTyYaeTcsl OECUMCIIEHHOE MHOXECTBO pelleHui. [[is ypaBHEHuUs nepBoro mo-
psAKa 3TO MHOXKECTBO OMHCHIBAETCS OJHON MPOU3BOJIBHONW TOCTOSHHON. YUTOOBI BBIIETUTH U3
0OECKOHEYHOI0 MHOKECTBA PEIICHUH TO, KOTOPOE OMMCHIBAET MMEHHO JAHHBIN Ipolecc, Heo0Xo-
JTUMO 33/1aTh JTOTIOJHUTEIbHYI0 HHGOPMAIUIO, HAIpUMEpP, 3HATh HadyallbHOE COCTOSHHE Mpollecca.
Takoe TOMOTHUTEIBHOE YCIOBUE HA3BIBAETCS HAYaJIbHBIM YCIOBUEM.

3amavya uHTErpupoBaHusl AU(PepeHInanbHOr0 ypaBHEHHUS MEPBOTO MOPsIKa COBMECTHO C
Ha4yaJIbHbIM YCJIIOBUEM Ha3bIBACTCs HA4YaJIbHOW 3a1aded miM 3agadeit Komm.

Jna nuddepeHnnaibHbIX ypaBHEHUH MEPBOTO MOPAIKa CIEAyeT pa3inyaTh ooliee, 4yacT-
HOE ¥ 0c000€ perIeHus, a TaKKe 00N, YaCTHBIM U 0COOBIH MHTErPaIbI.

[Ipy uHTErpUPOBAHUM ypaBHEHUH MEPBOrO MOPSAJKA HALO MPEXJIE BCEro ONPENEIUTh THUII
ypaBHEHHS, a 3aTeM YK€ MPUMEHHUTh TOT WJIM MHON MeTox pemenus. Hano o0si3aTeIbHO OCBOHUTH
MpoLeypy NPUBEICHHS YPaBHEHUS MIEPBOIO MOPSAIKA K YPABHEHUIO C Pa3/IeICHHBIMU [I€PEMEHHBI-
MU, TaK KaK UMEHHO TaKW€ YPaBHEHUS MOKHO HETIOCPEICTBEHHO HHTETPUPOBATH.

Jnsa nuddepeHnmanbHbIX ypaBHEHH N — TO MOpsAIKa 00s13aTENbHO 3HATh MOCTAHOBKH 3a]a-
gu Koy, kpaeBoi 3aa4u, 3aja9d Ha COOCTBEHHBIC 3HAUCHHSI.

B teme, mocBsimeHHo# TMHEHHBIM AU epeHIInanbHbpIM ypaBHEHUSIM N — 0 MOpPsiAKa, HAJl0
3HATh TEOPEMBI O CTPYKTYpe OOIIETro peleHus: OAHOPOAHBIX M HEOJHOPOIHBIX YPABHEHMMH, TaK KaK
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OHHM YKa3bIBAIOT IMMyTh MOCTPOCHUS 001Iero pemeHus. O0paTuTh BHUMaHUE Ha TO, YTO PEIICHUE JIH-
HEWHBIX OAHOPOMHBIX MU PepeHITNANTBHBIX YPABHEHHH N — TO TOpsAKa ¢ MOCTOSTHHBIMH KO3 du-
[IUEHTaMH He TpeOyeT UHTETPUPOBAHUS, @ CBOJUTCS K YUCTO anredpanyeckoi npodieme Haxoxae-
HUSl KOPHEW COOTBETCTBYIOUIETO XapaKTepUCTUYecKoro ypaBHeHUs. Hamo 3HaTh BUJA YacTHBIX pe-
[ICHUI JIMHEHHBIX OJHOPOIHBIX AU(PEepPeHINATBHBIX YPaBHEHUNH N — TO MOPSIKA C TOCTOSHHBIMU
K03 UIIMEHTaMH B 3aBUCUMOCTHU OT BUJIa KOPHEH XapaKTepUCTUYECKOTO YpaBHEHHSI.

Hano 4eTko ysICHATH alrOpuUTM MOCTPOSHHUS YaCTHBIX PEUICHUH JTUHEHHBIX HEOIHOPOIHBIX
nudepeHINAIBHBIX YPaBHEHUH METOJO0OM T0/100pa (METOI0OM HEOIpeaeNIeHHbIX Kod(hduimuen-
TOB), 0OpaTHB BHUMaHKUE HA TO, YTO B ATOM CJIy4ae BUJ YAaCTHBIX PELICHUH HEOIHOPOTHOTO YpaB-
HEHUS COOTBETCTBYET IO CTPYKTYpe 3aJJaHHOW IIPaBON YacCTH.

ITo BTOPOMY pa3jiesly Kypca — TeOpHM BepOSITHOCTeH M MaTeMaTH4YeCKOil CTaTHCTHKe
HE00X0IUMO, MPEX]IE BCErO, YETKO YCBOUTH OCHOBHBIEC MOHSATHUSI TEOPUU BEPOSITHOCTEH, OYEHb IIIU-
POKO HCHOJIB3yEeMbIE B PA3IMYHBIX MPUIIOKEHUSIX: TIOHATHE CIyYailHOTO COOBITUSI U €TO BEPOSITHO-
CTH, CYMMBI U MPOU3BEICHUS COOBITHI, MOHATHS CIy4yallHOM BEMMYMHBI M 3aKOHA €€ pacmpeserne-
HUSI, MAaTEMaTHYECKOTO OKUIAHUS M JUCTIEPCUHU CITyYaitHON BETUYHHBI.

Hano noHATh, 4TO BEPOATHOCTh — ITO YMCIIOBAas Mepa CTENEHH BO3MOXKHOCTH IMOSIBICHUS
CIIy4aifHOTO COOBITHA. 3HATh KIACCHYECKOE, CTATUCTUYECKOE U T€OMETPUIECKOE ONPE/ICICHHUS BE-
POSITHOCTH, CBSI3b M pasziinyue MexIy HUMH. HecMOTpsi Ha BHENIHIOIO MPOCTOTY KJIaCCUYECKOM
(bOopMyIIBI OTIpECIICHHS] BEPOATHOCTH CIIYYaHOTO COOBITHS A P(A) = m/ N, senocpencTBEHHEHIIt

MOJICUET YHCIa N BCEBO3MOMKHBIX MCXOJJOB MCIIBITAHUS M M - yuciia OJIaronpusTHBIX HCXOJ0B Tpe-
OyeT npuMeHeHus: GopMysa KOMOMHATOpUKHU. [Ipu 3TOM B KakJOW KOHKPETHOW 3ajaue Hajlo Mpo-
AQHAJIM3UPOBATh, KAKOM TUIl COCIMHEHHUM BO3ZHUKACT, KOTJa U3 HEKOTOPOIO MHOKECTBA JJIEMEHTOB
U3BJIEKAeTCs APYroe NOJMHOXKECTBO (3TO MOIYT OBITh pa3MELICHUs, EPEeCTaHOBKH WM COYETa-
Husl). [lpy BeIYMCICHUH BEPOSITHOCTEW CIIOKHBIX COOBITMH HAlO YMEThb HPEICTAaBUTh MX B BHJIE
CYMMBI MJIM TIPOU3BENEHUS (MM CyMMBI IIPOU3BEIECHUIN) POCTHIX COOBITUI M IPUMEHUTH COOTBET-
CTBYIOILIE OCHOBHBIE TEOPEMBI TEOPUH BEPOATHOCTEHN.

Hano geTko pa3nuyarh TUIBI CIyYalHBIX BEJIMYMH — JUCKPETHBIE M HENIPEPBIBHBIE U 3HATH
OCHOBHBIE 3aKOHBI MX pacnpezeneHus (OunHomuanbHbid, [lyaccoHa, runepreoMeTpudeckuii, 0co-
OEHHO, HOPMAJTHHBIN 3aKOH PaCTIpEICICHUS).

Jnst onvcaHus 3aKOHOB PACIPENEICHUS HENPEPBIBHBIX CIyYaWHBIX BEIUYMH IPUMEHSIOT
MHTETPAITbHYIO (YHKIMIO pachpeesieHHsI BEpOSITHOCTEH CirydaiiHOW BermuuHbl F (X) ¥ TNIOTHOCTH

BCpOHTHOCTCﬁ f(X) . Hamo YCBOUTH OINPCACIICHUAA, BCpOﬂTHOCTHLIfI CMBEICI M CBOMCTBa 3THX

(GYHKUHNH, CBA3b MEX/1y HUMU U pacyeTHbIe (POPMYJIbI AJIS MX ONpPEeTICHHS.

Hano 3Hath onpenenenue, pacyeTHble (POpPMYIIbl U BEPOSITHOCTHBIA CMBICI OCHOBHBIX YHC-
JIOBBIX XapaKTEPUCTUK CIy4aliHON BEIMUMHBI — MATEMATUYECKOTO OKUJaHUs (CpeHEero 3HaYeHHUs)
U JIUCHEePCUM (XapaKTEepUCTHKH pa30dpoca BO3MOKHBIX 3HAUEHUs CIy4yailHON BEeTMYMHBI OTHOCH-
TEJIbHO CPETHErO 3HAYCHMUS).

C Teopueil BepoATHOCTEH TecHeHmUM 00pa3oM CBsi3aHAa MaTeMaTHuYecKash CTaTUCTHKA
BonbIIMHCTBO €€ BBIBOIOB Oa3UpyeTcsl Ha MpelebHbIX TEOpEMax TEOPUU BEPOSITHOCTEH.

Bce xapakTtepucTuky, U3ydaeMble B Kypce MaTeMaTHYECKON CTaTUCTHKH, SBIAIOTCS CTa-
TUCTUYECKUMH aHAJOTaMH COOTBETCTBYIOLIUX XapaKTEPUCTHK, paCCMaTPUBAEMbIX B TEOPUH BEPO-
ATHOCTEH, IOJIyYEHHBIMM HAa OCHOBE OIPAaHWYEHHOI'O YHUCJIa ONBITHBIX JaHHbIX. Cle10BaTeNbHO,
€cJIM, HampuMep, MaTeMaTUYecKOoe OKUJAHUE U JUCIIEPCHUs CIy4yalHOW BEIMYMHBI, U3yYyaeMble B
TEOPUHU BEPOATHOCTEH, SBIIAIOTCS XapaKTEPHBIMHU HECIyYalHBIMH YHCIAMH, TO UX CTATUCTHUECKHE
aHAJIOTU — BBIOOPOYHAs CpeHss U BHIOOpOUYHAs (MM WCIIPaBIICHHAs) TUCHEPCUs SIBISIFOTCS CIy-
YaliHBIMU BETMYMHAMHM, 3aBUCSIIUMH OT 00bEeMa U THUIIA BEIOOPKH U PA3IMYHBIMH JJIS Pa3HBIX BbI-
OOpOK.

Hano o0s3aTrenbHO 3HATh M yMETh BBIYMCIIATH TOUCUYHbIE OLIEHKH HEM3BECTHBIX MapaMeTpoOB
pacrpeieneHus CIy4aiiHOW BEJIMYHMHBI - BHIOOPOUHYIO CPEJHIOI U BBIOOPOYHYIO (MJIM MCIIPABIICH-

13



HYI0) JUCTIEPCHUIO, TaK KaK J00asi craTUCTHYecKass 00paboTKa CBOAUTCS, MPEXKIE BCEro, K HAXOXK-
JIEHUI0 IMEHHO dTHUX XapaKTEPUCTHUK.

Crnenyer 0OpaTUTh BHUMaHUE HA TO, YTO 3TU OLEHKHU SBJISIFOTCS MPUOIMKEHHBIMHU, 0COOCH-
HO JIJIs1 BEIOOPOK Majoro o0bema, U s CY>KJICHHUs] O TOYHOCTH M HAJICKHOCTH ITHX OIEHOK HaJ0
yYMETh MPUMEHATh UHTEPBAJIbHBIC OLICHKU U 3HATh METOJUKY MOCTPOCHHS TOBEPUTEIBHBIX UHTEP-
BaJIOB.

7. ®OH/ OLIEHOYHBIX CPE/ICTB

@DOoHJ OLIEHOYHBIX CpeACTB MpeactasieH B [Ipunoxkenun 2 k pabodeil mporpaMme U BKIIIO-
qaeT pa3zeiibl:

1. MeTtoabl KOHTPOJIS U OLIEHUBAHUS PE3YJIbTATOB 00yUECHUS

2 Illkana ¥ KpUTEpUHU OLIEHUBAHUS PE3YJIBTATOB 00YUEHUS

3. OueHoyHbIe CpeACcCTBA

3.1. Texkymuii KOHTPOJIb

3.2. [IpoMexxkyToUyHas arTecTanus

14
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Ilpunosrcenue 1
1. TemaTnueckui MJIaH AMCHUILINHBI «CHienMajJbHbIE ITIAaBbI MATEMAaTHKI
110 HAIIPaBJICHUIO OATOTOBKU

11.03.01 Paguorexnuka
[Ipoduns moAroTOBKU
HHTe/NIeKTYyaIbHAS PAAHOYJIEKTPOHUKA M IPOMBILILJICHHbIA HHTEPHET Bellei
(bakanagp)
Ounas ¢popma 00yueHus
I'ox mpuema 2023

Buabi yueOHoli padoTsl,
BKJIIOYASI CAMOCTOSI- .
o 8 Buasl camocrositesibHOM pa- | ®opMbl
= Z TEJIbHYI0
g s g 00ThI arre-
= 5 S padoTy CTYIEHTOB,
5 5 CrtyaeHToB cTaluu
N Pa3znen o | =3 U TPY/10€MKOCTb B 4a-
°
cax
Pede-
n/n cp | kC ¢ ]
ar
A WeC | M6 | | .| KP|KIL|PTP P Kp | 3| 3
Tpetuii cemecTp
Pa3znen 2. O6bikHOBeHHBbIE AU depen-
HHUAJIbHbIE YPABHEHHS
OcCHOBHBIE TIOHSTHS OOBIKHOBEHHBIX IU(-
1 (hepeHIMaTbHBIX YpaBHEHUH (11.y.) IEPBOTO 3 1 5 4
nopsanka. 3amaya Komm, Teopema cyite-
CTBOBAHMSI U €TUHCTBEHHOCTH €€ PEIICHUs
[lonaTust 0OOIIEro M YacTHOTO pPEIICHHIA,




o0IIero M 4acTHOTO MHTErpanoB. I'eomer-
pUYECKHI CMBICT OOIIEro WHTErpana ma.y
1-ro nopsinka

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

Pemienue n.y. mepBoro mopsiaka ¢ pasje-
JCHHBIMH W Pa3JeISIFOIIUMHUCS TIepEMEH-
HBIMH, OJHOPOIHBIX [.y., YPaBHCHUH B
MOHBIX auddepeHInaiax

JIunenHble nA.y. nepBoro mnopsuaka Meron
BapHalyy MMPOU3BOJILHON NOCTOSIHHOW, Me-
TOJ Npou3BeneHU bepHysum. YpaBHeHue
beprymn.

CamocrosiTeibHasg padora Nel Ha cemu-

Hape 1o A.yY. IepBoro nmopsaaxka

Juddepennnanbable ypaBHEHUS BBICIINX
nopsaakoB. OcHOBHbIE NOHATHS. [locTaHOB-
ka 3amaun Kommwm, xpaeBoil 3agaun. MHTe-
IpPUPOBAHNME YPAaBHEHUN METOJOM IOHMXKe-
HUS NOpsJKa

JIuHeiitHbie OMHOPOAHBIE A.y. N —TO MOPSI-
ka. Teopema o cTpykType o011I€ero peneHus
JVUHEUHBIX OJHOPOJHBIX A.y. N —TO MOpsI-
ka. IlocTtpoenne ¢pyHIaMEHTAIBHOW CUCTE-
MBI PEUICHUHN Ul YPABHEHUH C IIOCTOSH-
HBIMU K03 purmenramu.

Pemienue MUHENHBIX OMHOPOAHBIX A.Y. N —
TO MOpPSAKA C MOCTOSTHHBIMH KO3 HUITHCH-
TamMu. BU 4acTHBIX penieHuid OJJHOPOIHO-

16




IO YypaBHCHHA B 3aBUCHUMOCTH OT BHIA
KOpHeﬁ XapaKTCPUCTHUCCKOI'O YPABHCHUA

JIuneliHble HEOJHOPOAHBIE 1.y. N-TO IIO-
psaaka. Teopema o CTpyKType oOmiero pe-
meHuss. Merton moabopa 4YacTHOTO peliie-
HUS JUIS Pa3IMYHBIX CIEUUATbHBIX BUIOB
MpaBoOM YacTH.

JIuHeliHple HEOOHOPOAHBIE A.y. BTOPOTO
Nopsiika C TMOCTOSHHBIMU KO3 duumeHTa-
MH C IIPOU3BOJIBHOW HENPEPBIBHOW MPaBOU
4acTel0. MeTox Bapuanuu NpPOU3BOJIBHBIX
OCTOSIHHBIX. KpaeBble 3a1aun

Cucrembl  OOBIKHOBEHHBIX  Juddepen-
UUANbHBIX ypaBHEeHUH. OCHOBHbBIE MOHS-
Tusi. PereHre HOpPMaJbHBIX CHCTEM JIH-
HelHbIX audQepeHInanbHbIX ypaBHEHUH
METOJIOM HCKIIFOYEHHUS.

CamocrosiTesibHas padoTra Ne2 Ha ceMu-
Hape 10 J.y. N-ro nopsiaKa

10

Pasnen 4. Teopusi BeposiTHOCTEH
Brenenue. DaeMeHTh KOMOMHATOPUKH.
Boinaua zanauusg PI'P Ne 2 nmo Teopum

BEPOATHOCTEH M MaTeMaTHYeCKOH CTa-
THCTHUKE

10

11

OCHOBHBIE TTOHSATUS TEOPUU BEPOSITHOCTEH.
Crny4aitabie coObITHs, UX TUmbl. Kiaccuue-
CKO€ U CTAaTUCTUYECKOE OIpeAeNiCHUs Be-
pOsAITHOCTH, UX cBoMcTBa. HemocpencTBeH-

11
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HBIA TIOJCYET BCPOATHOCTH HaA OCHOBC
KJIaCCUYCCKOI'0 OIIPCACIICHUA.

12

I'eomerpuueckass BepOATHOCTb.  3ajada
broddona. .Anredpa coObITHii. 3aBHCHMEBIE
Y HE3aBUCHUMBIE COOBITHS. Y CIIOBHASI BEPO-
ATHOCTh. OCHOBHBIE TEOPEMBbI TCOPHH Be-
POSITHOCTEH.

12

13

®opmyna noiaHou BeposTHOCTH. Dopmyiia
bepnymnu, nokalbHas W HHTErpajbHas
Teopemsl Jlarutaca

13

14

CrnyualiHble BETUYHMHBI, UX TUIIBI, TTIOHSITHE
3aKOHA paclpeeNeHus] CIy4YalHOW BeJu-
yiHbl. OCHOBHBIE 3aKOHBI pacIpeaeeHUs
JUCKPETHOM CITydaifHOW BEJIMYMHBI (THIIEP-
reoMeTpUYecKuid, OMHOMHUANbHBIN, pac-
npenenenue [lyaccona).

14

15

HucnoBble XapaKTEpUCTUKH JUCKPETHBIX U
HEINPEPBIBHBIX CIIyYalHbIX BeIWYUH. Ma-
TEMaTUYECKOE OXHUJAHWE U JHUCHEPCUs
CIIyYallHbIX BEJIUYMH, WX BEPOSITHOCTHBIN
CMBICTT U CBOMcCTBa. [[OTHOCTH BEpOSITHO-
cTen

15

16

3aKOHBI  paclpeneseHus] HENpPEepbIBHBIX
Cly4aliHbIX ~ BEJWYMH  (paBHOMEPHBII,
HOpMasbHbIN). lleHTpanbHas mpenenbHast
TeopeMa.

CamocrosiTesqibHasi padora Ne 3 Ha ce-
MHHape 0 TeOPHHU BEPOATHOCTEH

16
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17

Pazgen 5. DiaeMeHTHI MaTeMATHYECKOM
craTucTUKH. OCHOBHBIE 3a/layd MaTema-
TUYECKOW CTAaTUCTUKU. BBIOOpOUHBIM Me-
ToJI. ['eHepanbHas COBOKYITHOCTh U BBIOOD-
ka. CTaTUCTUYECKOE paclpe/elieHue BbI-
6opku. [locTpoenne smnupudeckoi QpyHk-
LIUM pacIpe/iesIeHus] BBIOOPKH, IOJIUTOHA U
TUCTOIPaMMBbl OTHOCUTENBHBIX YacTOT.

17

18

ToueuHble OLEHKH MapaMeTpoB pacrpene-
nenus. Hecmeuniennsie, 3¢ ¢eKTUBHBIE U
COCTOATENIbHBIE ~ OIIEHKH.  BpiOopouHas
cpenssis. BpIOOpoYHass W WCHpaBICHHAs
mucriepcud. [loHsiTHE 00 WHTEPBAIBHBIX
OLICHKAX.

18

(DOPM(I ammecmavuu

9-20

Bcero yacoB nmo fucHUIJINHE

18

18

72

PI'P

Cam.
pao.

2. TemaTnueckuil MJIaH IMCHUILINHLI «CriennajabHbIe IIaBbI MATEMATHKH»
110 HANPaBJICHUIO TOJATOTOBKHU

11.03.01 PagmorexHuka

HuTesiieKTyaJbHAsl PAAHOYJIEKTPOHUKA M NPOMBILILJICHHbIA HHTEPHET Bellei

[Ipodunb MoAroToBKM
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(bakanagp)
3aounas hopma oOydeHuUs
I'ox mpuema 2023

Buabi yueOHoli padoTsl,
BKJIIOYASI CAMOCTOS- .
Sy = 8 Buasl camocrositesibHOM pa- | ®opMbl
= 2 E TeJIbHYI0
2 3 9 00ThI arre-
= S padoTy CTYyIeHTOB,
5 E 5 CryaeHToB cTaluu
No Paszpnen &} O H TPYAOEMKOCTh B 4a-
) cax
Pede-
n/n CP | KC o |
ar
AW | M6 | |, | KP|KIL| PrP P Kp | 3| 3

Tpetuii cemecTp

Tema 1. OObIkHOBeHHBIE AU dHepeHITH-
aJbHbBIC YpaBHEHHUSI.

1 Boinaua 3aganuii PT'P Ne 1 mo nudpe- 3 2 12 +
PEeHIHAIBHBIM YPABHEHUSM

0O0630p METOAOB peUIeHUs J.y. IEPBOrO IO-
psllKa pa3IMYHOTO THIIA.

O0630p METONOB pelIeHUs JHUHEHHBIX Of-
HOPOJHBIX U HEOJHOPOJHBIX A.y. N-T0 TIO-

PSIKA C OCTOSHHBIMU KO3 (HIHEHTAMH 1
3 | cucrem 3 2 12
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DNEeMEHThl TEOpUU BEPOSTHOCTEN M Mare-
MaThyecKkon cratuctuku. CiydalHbIe CO-
ObITHA U cilyuyaiiHble BenuuuHsbl. [lonstue o
BBIOOPOYHOM METOJIE

. 12 +
Boinaua 3aganmii PI'P Ne 2 mo Teopum
BEPOATHOCTE W MAaTeMATH4eCKOil cra-
THCTHKE
O0630p 3a71a4 110 cy4yalHBIM COOBITHSIM
12
O0630p 3a7a4 MO CIy4YyalHBIM BEJIUYHHAM U
3aKOHAM UX pacrpeiesIeHUs 12
dopma aTrTecTanuu
P 1 19/21
Bcero uacoB no jucuumnJInHe 2
72
prp
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Ilpunoswcenue 2

®OHJI OLIEHOYHBIX CPEJCTB
O JUCHUIJIMHE

«CHeHHaJ'II)HI)Ie rjiaBbl MaTEMaATUKN»

Hampasnenue noarorosku: 11.03.01 «Pangnorexuuka.
[Ipoduns: «MHTEIeKTyalbHAsT PAIUOIICKTPOHUKA U TPOMBIIIICHHBI WHTEPHET Be-

IICH».

®dopMbl 00yUEHUSI — OUHAsI, 3209HAS.
Kadenpa: «MaremaTukay.

1. MeToabl KOHTPOJISAA 1 OLICHMBAHUS Pe3yJIbTATOB 00y4eHU s
JU7ist KOHTPOJISL YCIIEBAEMOCTH 1M KauecTBa OCBOCHHS JUCLUILIMHBI HACTOSIIEH [IPOrpam-

MOM IPeAYCMOTPEHBI CIIEIYIOLINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYILEH YCIeBaeMOCTH (TEKYIIUNA KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTanus (3a4er).
2. llIkayia 1 KPpUTEPUH OLIEHMBAHUS Pe3yJIbTATOB 00yYeHU s

dopmMa NPOMEKYTOYHOM aTTeCTALIMM: IK3aMeH

[IpomexxyTouHas arrectanus oOydarmuxcs B opMe 3K3aMeHa MPOBOJAUTCS MO0 Pe3yJib-
TaTaM BBIITOJTHEHUS BCEX BUJIOB YU4EOHOM pabOThI, MPEAYCMOTPEHHBIX YUCOHBIM IIAHOM 10 JaH-
HOM JUCLMIUIMHE, IPU 3TOM YUYHUTBIBAIOTCS PE3YJbTAThl TEKYIIEr0 KOHTPOJS yCIEBAEMOCTU B
TedeHne cemectpa. OleHKa CTENEeHN JOCTIKEHUS 00YyJaroIUMUCS TIAHUPYEMBIX Pe3yIbTaToB
0o0ydYeHHUs MO JAUCUUIUIMHE MPOBOJUTCS MPENoaaBaTeseM, BEAYIIMM 3aHATHS 1O TUCITUILIAHE
METOJIOM 3KCHEPTHOM OLEHKHU. [0 uToram mpomMexyTOYHOW aTTECTAUHUH MO JUCIUIIMHE BbI-
CTaBJISIETCA OLEHKA «OTJIUYHO», «XOPOULIO», «YJIOBJIETBOPUTEIBHO» WU «HEYIOBJIETBOPUTEIb-
HOY.

Ixkana ouennBa-
Onucanue
HUA

BrinonHeHs! Bce 00si3aTesIbHbIE YCJIOBUS NMOATOTOBKHU
CTY/IeHTa K NMPOMEeKYTOUYHOI aTTecTallMM, [IPETyCMOTPEHHbIE
nporpaMMoil quciumuiiibel. CTy€HT JA€MOHCTPUPYET COOTBET-
CTBHUE 3HAHUI, yMEHUH, HABBIKOB NIOKA3aTENsIM, IPUBEACHHBIM B
OtinyHO TabJIUIAX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HABBIKaMH, MIPUMEHSET UX B CUTYaLUAX MOBBIIIEHHOW CIOXKHO-
ctu. [Ipu 3TOM MOTYT OBITH AOMYIIIEHBI HE3HAUYUTENbHBIE OLINO-
KM, HETOYHOCTH, 3aTPYJHEHUSI IIPU NIEPEHOCE 3HAHUN U YMEHUN
Ha HOBBIE, HECTAHIaPTHBIC 3a4a4H.




Xopomo

BeinonHeHs! Bce 00s13aTeIbHbIE YCJIOBUS NMOATOTOBKH
CTYAEHTA K MPOMEKYTOYHOM aTTECTALMHU, IIPEAYCMOTPEHHBIE
porpaMMoil JuciuiuinHbel. CTyI€HT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHUM, YMEHUH, HABBIKOB IIOKA3aTeJIsIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpHUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIKaMU. B TO ke BpeMms IpH OTBETE JOIyCKAaeT HECyIle-
CTBEHHBIE IIOTPEIIHOCTH, 3aJayd pellaeT C HEI04YeTaMu, HE
BIIMSIFOIIMMH Ha OOIIUI XOJI PELICHHUS.

VY noBnerBopuUTEb-
HO

BrimosiHeHBI Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOBKH
CTYIeHTAa K MPOMEeKYTOYHOH aTTeCTAINH, IIPEITyCMOTPEHHbBIE
nporpaMMoi JucuuIuInHbL. CTYJCHT TEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI1, HABBIKOB MTOKA3aTENISIM, IPUBEACHHBIM B
TabIuax, onepupyeT NPHOOPETEHHBIMUA 3HAHUSMU, YMEHHUIMH,
HaBbIKaMu. Ho moka3pIBaeT HeriyOoOKHue 3HAHUS, TIPH OTBETE HE
JIOMYCKaeT TpyOBIX OIMMOOK WM TPOTUBOPEUYHI, OJHAKO B
(hOpMyJITHPOBAaHHH OTBETA OTCYTCTBYET JIOJDKHAS CBSI3b MEKIY
aHAJIM30M, apTYMEHTAIIMCH U BBIBOJAMH, B PEIICHUU 3a/1a4 MO-
TYT COZEPIKATHCS TpyObIie OmUOKH. [Jis moTydeHust MpaBUIIbHO-
r'0 OTBETA TPEOYIOTCSl YTOUHSIOIINE BOIIPOCHI.

Heynosnersopu-
TEIBHO

He BrimonHeHsl 00si3aTesibHbIE YCJIOBHS NMOATOTOBKHU
CTY/IeHTa K MPOMEKYTOUHOI aTTeCcTalUM, [TPETyCMOTPEHHbBIE
nporpammon aucuuiinibl, UJIW cTyaeHT 1eMOHCTpUpPYET He-
MOJIHOE COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB IPUBEACHHBIM
B TaONMUIaX, AOMYCKAIOTCS 3HAYUTENbHBIC OIMIUOKHU, MPOSBISIET-
Csl OTCYTCTBHE 3HAHMM, YMEHMI, HABBIKOB MO psIy IMOKa3aTe-
Jied, CTYJIEHT HCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPHU
OTIEpUPOBAHUHU 3HAHUSIMU U YMEHUSIMU.

3. OueHo4HbIe CPeACTBA

Hanmeno-

BaHUE OLIEHOYHOT'O
/o
CpencTBa

IIpencrasne-
HUE OLIEHOYHOTO
cpencta B ®OC

Kpatkas xapakTepucTHKa OL[eHOY-
HOT'O CpeCTBa

KoHntpouis-
Has (caMoCTOs-
TenpHas ) paboTa

(KP)

CpencTBo MpoBEpKH YMEHUHN MPUMEHSThH
MTOJIyYEHHBIE 3HAHUS JUIS PEIICHMS 3a]a4
OIIPEAEIICHHOTO THIIA 110 TEME WUJIM pa3le-

1y

Kontposbnsie
3aaHus (mpumep)

Pacuerno-
rpadudeckas pa-
oora

(PTP)

CpencTBo mpoBEpKH yMEHUN MPUMEHSTH
MOJTyYEHHBIC 3HAHUS 110 3apaHee orpee-
JIEHHOW METOIUKE I PEIICHHUS 3a1ad
WIK 33JaHdid 10 MOAYJIO WM JAMCLHU-

Kommnexkr 3a-
AHWUHA 119 BBIIIOJTHE-
HHUSA pacyeTHo-
rpadguieckoit paboThI
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IIJIMHE B IICJIOM.

YeTHBI o1poc

CpeacTBO KOHTPOJISI, OPraHU30BaHHOE KaK
crienagbHas Oecema  IMEIarorHYecKOro
paboTHUKAa ¢ OOyYarOIIUMCS Ha TEMBI,

Bomnpocsl o

3 cobeceloBaHUE, | CBSI3aHHBIC C M3yYaeMOW AMCIUILIMHON, U TeMam/paszzenam
(YO) PacCUNTaHHOE HAa BHIACHEHHE O00beMa JIMCLUILIAHBL
3HaHUI 00y4YaroIerocsi no OnpeseseHHO-
My pazjieny, TeMe, npobsemMe u T.I1.
CucteMa cTaHIapTU3UPOBAHHBIX 3aJIaHUM,
4 Tect MI03BOJISIOIIAS aBTOMATHU3UPO- B
apuaHT TecTa
(T) BaTh IPOLEAYPY U3MEPEHUs YPOBHS 3Ha-
HUHM ¥ yMeHUI 00y4Jaronerocs.
Bunets! k sx3ame- CpencTBo HpOBEpKHM 3HAHUHA, yMme- | DK3aMeHaIlMOHHbIE
HY HUM, HaBBIKOB. MOXET BKIIOYaTh KOM- | OMJIETHI
5 (€)3) IJIEKC TEOPETUYECKUX BOMPOCOB, 3ajad,

IIPAaKTHYECKUX 3a1aHUM.

3.1. Tekyuuii KOHTPOJIb

OueHoYHbIE CPEJCTBA TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJBHBIE BO-
MPOCHI U 3aAaHus B GopMe OJIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOCHHUS 00yYarOIIMMUCS
pa3aenoB AUCUUILIAHBI, ipueM PI'P.

Conep:xkanue pacueTHO-rpaduyeckoi padoTsl no Aud¢epeHuINATLHBIM YPABHEHU M.

Metons! pemiennit auddepeHnnanbHbpIX YPaBHEHUH Pa3InyHOTO THIIA.
Bapuant 3axanus
Pemmits ypaBHeHus:

2. A4+ y?dx—ydy = x?ydy,

2
3 W _Y 8

dx x°

X

+8,

5. xe' dx+ (xzyey2 +tgy)dy =0.

Pemmts 3amaun Komm aiist ypaBHEHUi:

6. W_2 3 y() =1,
dx X X
7. 4y +x°y = (x> +8)e y?, y(0) =1.
1
8. Pemurh ypaBHEHUE: X2y xy’ = — .
yp y Yy Ix

Pemutn YpaBHCHMUA:
10 yl!ll+ylll =x
11. y""+5y"+7y +3y=(16x+20)e”,
12. y"+25y =2c0s5x —sin 5x + e,

13. y"-3y'+2y

= Gae




1)
2)

3)

1)

2)

3)

1)
2)

3)

1)

2)

3)

1)

14. Pemmts kpaeByto 3amauy: Y''+2y'+5y=-3sin2x, y(0)=1, y(%} =0.
PemnTe cucreMbl ypaBHEHMIA:
Z'=y-z =4y - in
10, { ' y-1, 20. {y' y—3z+sin x,
y'=z-y. Z2'=2y—-7—-COSX.
KonTtpoubnas pabora Nel
10 00bIKHOBEHHBIM JU(epeHINATbHBIM YPABHEHUAM NEPBOro NOpsAAKa

Pemuth ypaBHeHust
Bapuanr 1

xy'=xe VX 4y
x?dy — (2xy +3)dx =0
(1+ y?sin 2x)dx — ycos2xdy =0

Bapuant 2

xy’=xsinl+ y
X

xy'—y=e*y’

(6y? +3x%y +1)y' —3xy? + x> =0
Bapuant 3

xy'=yX2+y? +y

sinX-y' =—ycosx—sin X

2
(xy +sin y)dx + (X? +y? +Xcos y]dy =0

KonTpoabnas padora Ne 2
M0 00LIKHOBEHHBbIM JIMHEHHBIM AU PepeHInaTBLHBIM YPABHEHUAM
N-ro mopsiika
Bapuanrt 1
Pemuts ypaBHeHus1

ym i 4yrr :1—12X2
y 1

" _

y +—=5= ”
2

7T~ COS—

T

VKka3aTb BUJI YaCTHOTO PELICHUs YPaBHEHUS
y'+6Yy +9y=e"(x—3)sin2x

Bapuanr 2

Pemiuts ypaBHeHus1

y" + 4y =10sin 2x



—2X

2) y”+4y'+4y:e—
X

3) VYkaszarh BUJ YaCTHOTO PEIICHHS ypaBHECHHS
y" — 6y’ +13y =e¥*(cos2x — 2sin 2x)
Bapuant 3
PeminTh ypaBHeHuUs1

1) y"+2y' -3y=e"-cosx
2) y"+y=ctgx
3) Vkasarh BU 4aCTHOTO PEIICHUS YPaBHEHUS

y" — 6y’ +18y = xe®* cos3x

Conep:xanue pacueTHO-rpaduyecknx padoThl N0 TEOPUM BEPOSITHOCTENl M MareMaTu4de-
CKOH CTATHCTHKE.

Onpenenenue BEpOITHOCTEH CIy4yailHbIX COOBITHI, 3aKOHOB paclpeesieHusl AUCKPETHBIX
Y HEIIPEPBIBHBIX CIyYalHBIX BEJIMYMH U UX YUCIIOBBIX XapaKTEPUCTHUK.

[TocTpoenue smnupuyeckoi (pyHKUIMU pacHpeleseHrs BbIOOPKM, MOJUIOHA U TUCTO-
IrPaMMbl OTHOCUTEJIBHBIX YaCTOT.

Pacuet craTucTueckux XxapakTepUCTUK BHIOOPKHU.

KommiekT 3agannid
AJIS1 BBINIOJIHEHHS pacdyeTHO-rpadgudeckux pador (PI'P)
no qucuuniauHe «Teopusi BeposiTHOCTEH»

1. V cOopmuka nmerorcsa 10 geraneit, Mamo OTIMYAONIMXCS MO BHEIMTHEMY BUAy. M3 HHX 6
JeTaell mepBoro copra, a 4 — Broporo. KakoBa BEpOSTHOCTb TOTrO, UYTO CPENU B3SITHIX
HayJauy S5 neranei 3 oKaxkyTcsl mepBoro copra’?

2. B ypHe 7 dyepHbIX IIapoB U 5 ®eNnThIX mapoB. HailTu BeposATHOCTH TOTO, YTO CpeAM Haynauy
U3BJICYEHHBIX 4-X IIapOB OKaXKeTcs Ooiee 2-X JKEThIX.

3. BeposaTHocTh OTKa3a KaXJIOro M3 HE3aBUCHMO pPAOOTAIOMIMX HJIEMEHTOB 3JIEKTPUUYECKOU

ueru papaa P =0,05. Haiitu BeposiTHOCTE 6€30TKa3HOM PaBGOTHI HMEKTPHUECKOM HEH.

4. Ha paByx craHkax oOpaOaTbiBalOTCS OJHOTUIIHBIE JeTald. BeposTHOCTh HM3rOTOBIIEHUS
CTaH/JapTHOM JleTalu JJs nepBoro cranka pasHa 0,96, a ans Broporo cranka - 0,92. Jleranu
CKJIa/IbIBAIOTCS B OJTHOM MECTE, MPUYEM MEPBBI CTAaHOK M3roTaBiIMBaeT B 1,5 pa3za MeHbIle
JeTaned, yeM BTOpod. HaliTu BEpOSTHOCTH TOro, YTO B3sITasl HayJaady JA€Talb OKaXeTCs
HECTaHAAPTHOM.

5. BeposTHOCTH TOro, 4TO Haynauy B3sATas JeTajb U3 MApTUU cTaHAapTHA, paBHa 0,92. Haiitu
BEPOSITHOCTh TOIO, YTO CPEAM B3ATBHIX HayJady LIECTU JieTalell HE MEHee JIBYX OKaXyTcCs
HECTaHIaPTHBIMHU.

6. BeposTHOCTh O€30TKa3HON paboThl Kaxaoro u3 700 He3aBUCHMO PabOTAIOMIUX SJIEMEHTOB
HEKOoToporo ycrpoiictsa pasHa 0,85. HaiiTu BepoATHOCTH TOr0, YTO BBIMAYT U3 cTpost oT 80
1o 120 snemenTtoB; poBHO 100 351€MEHTOB.




10.

11.

Hown

YCTpoiicTBO COCTOMT U3 4-X 3JIEMEHTOB, palOOTAIONIMX HE3aBHCUMO Jpyr OT JpyrTa.
BeposiTHOCTh HajexHOW pabOThI KaXXJIOTo JJIEMEHTa B OJHOM HCHbITaHUM paBHa 0,9.
CocTaBuUTh 3aKOH pacHpelesIeHUs JUCKPETHOM Cciay4yallHOW BeauuyuHbl X - 4ucia
OTKa3aBIIMX IEMEHTOB B OJJHOM OIIBITE.

He3saBucumsle citydaiinbie BennuuHbl X U Y 3aJaHbl PsiiaMy paclpeacIeHusl.

2 9

‘ ‘ 1,5

alala ol

Haiitu cpemHee KBaJpaTHUECKOE OTKIOHEHHE BenuduHbl Z = 2 X 2 _3v.
YcTpoiicTBO  cocTOUT H3  4-X HE3aBUCHMMO palOOTaloUIMX OJHOTHUIIHBIX 3JIEMEHTOB.
BepositHocTh HazexHON paboThl Kaxkaoro aneMenta pasHa 0,995. HaliTu BeposiTHOCTB TOTO,
4yTO pabOoTaIOT HE MEHEE TPEX IEMEHTOB.

Crnyuaiinas BenuuuHa X 3ajjaHa IJIOTHOCTHIO BEPOSTHOCTEH:

0 npu X <0,
f(x)=<a(x*+2x) mpu 0<x<1,
0 npu x>1.

Haiitu kosddunment "a", uHTErpajpHyl0 (YHKIHIO pacHpeeseHHs

F(x), M(X), D(X) u BepositHOCTh nonaganus X B untepsai (0,2; 0,8).
Ha cranke msrorasimBaercs netanb. Ee mimHa X - ciiydaiiHas BeJIMYMHA, PACIpEIeICHHAs
[0 HOPMAJIBLHOMY 3aKOHY ¢ mapametrpamu: d =20 cm, 0 =1,1 cm. Haiftu BeposiTHOCTB TOTO,
YTO JJIMHA JeTan 3aKitoueHa Mexay 19 cm u 21,1 cm. Kakoe oTkioHEeHHEe TMHBI 1eTalld OT
d MOXXHO TapaHTHUpoBaTh ¢ BeposTHocThio 0,9; 0,99? B kakux mpenenax OyayT JiexaTb
IIPAKTUYECKH BCE pa3Mepbl Aerajneil ?

IIpuioxkenne Teopun BepPOATHOCTEN K CTATHCTHYECKOIH 00padoTKe JaHHBIX
J17ist KaXJI0To BapHaHTa TpeOyeTcs:

[IpeacraBuTh ONBITHBIC JaHHBIC B CTPYMITUPOBAHHOM BHJE, pa30MB Ha K paBHOOTCTOSIIMX
YaCTUYHBIX HHTEPBAJIOB.
Haiitn sMmmuprueckyro QpyHKIIUIO pacipeielIeHUs U IIOCTPOUTH €€ TpaduK.
[TocTpOUTh MOIUTOH U TUCTOTPAMMY OTHOCHUTEIILHBIX YaCTOT.
BbIuncanTe METOAOM IIPOU3BEICHUI UMCIIOBBIE XAPAKTEPUCTUKU BBIOOPKHU: BBHIOOPOUYHYIO
CPEIHIOI0, BEIOOPOYHYIO M UCTIPABJICHHYIO JHCIIEPCHUH, BBIOOPOYHOE Cpe/IHee KBaJpaTu-
YecKoe OTKIOHEHHE.
Haiftu TOYeuHbBIE OIICHKH MapaMEeTPOB HOPMAIBLHOTO 3aKOHA PAaCIpEeICHUs U IIOTHOCTh
BepositHOcTer f(X).
Haiitu wHTepBaNbHBIC OICHKH MapaMeTPOB HOPMAIBHOTO 3aKOHA PACIpEesICHUs, TIPUHSIB
JIOBEPHUTENBHYI0 BEpoATHOCTE ¥ = 0,95 1 0,99.

3aganue
PesynbraThl peructpanuu CpeaHel IKCIUTyaTallMOHHOW CKOPOCTH JBM)KEHHUSI aBTOOYCOB

Ha MCXKAYTOPOJAHLIX MapHIpyTax NpEAaACTABJICHBI B BUAC BApUALIUOHHOI'O pAda B Ta6J'II/ILIe

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 30,8 331 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 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 442 51,0

3AJAHHUE 1.

BapuaHT TecTa no 00bIKHOBEHHBIM M (P epeHInaTbHbIM YPABHEHUAM

Y cTaHOBUTE COOTBETCTBUE MEXKy HOMEPOM YPaBHEHUS U €0 TUIIOM
2) (1+ y?sin 2x)dx —2ycos® xdy =0

4) yN3+2x7y =xy3+2y°.

yYpaBHEHHE C Pa3IeIIIONIMMHUCS TIEPEMEHHBIMH,
nuHeHoe nuddepeHmanbHoe ypaBHEHHE,
ypaBHEHHUE B MOJHBIX AU depeHImanax,

1) xy'+2y = x"sin 2x
, 4y
3) y—7=2xﬁ

3AJAHHUE 2.

ypaBHeHue bepHyun,

ypaBHEHUE, IPUBOJSIIEECS K OJHOPOTHOMY.

Jlano ypaHenue nepBoro mopsiaka (5xy” + x%)dx —(y* —5x’y)dy =0 B dopme, comep-

xarmel quddepennnanst. [lpuBenuTe ero K BUAY, pa3pelieHHOMY OTHOCUTEIIBHO MPOU3BOIHOM.

OT1BeT

3AJIAHME 3.
Hano nuddepennnanbHoe ypaBHEHUE

€TCsI €ro penieHueM npu K, paBHOM:

y'=(2k + 3)x*, Torma byHKIUA Y = 2X°  aBis-

‘ Otset ‘
3AJJAHME 4.
OO6mwmit unTerpan udpepeHmManbHOro ypapenus Y2 dy = % UMEET BUJ

‘ Otser | ‘
3AJJAHME 5.

PEHIIMAIBHOTO ypaBHEHUsT Xy =Y —1;

VYKakuTe MHTETpaIbHYI0 KPUBYIO penieHus 3aaauu Komm st o6bIkHOBEHHOTO nudde-

BAPUAHTBI OTBETOB:

y(@) =2.
J
YA A
B
- C
1/ b
0 X
€1
1)A 2)B 3)C

4) D.




3AJIAHME 6.
Jlano muddepennmansHoe ypaBHeHHE BToporo mopaaka Y =X’ + X. Toraa obmiee pe-

LICHUE YPAaBHECHUS UMEET BUJL
BAPUAHTBI OTBETOB:

1 1 1 1
1) y=—x*+=x*+Cx+C 2) y=—x"+=x>+Cx+C
)Y=5%X*3 X+G, ) Y=5X "+ X+C,

3) y:%x‘br%x3+clx+c2 4) y=6x*+2x>+C,x.

3AJIAHUE 7.
Pemienue 3amaun Ko~ y" =2x+1, y(0)=y'(0)=0 UMeEeT BUJI

BAPUAHTBI OTBETOB:

x3 x® X2 X3 x3
1 == +x° 2 =—+4+— 3 == +x*> 4 =——X
)Y 3 )Y 3+ )Y 5 )Y 5

3AJIAHUE 8.
JHano muddepeHnuansHoe ypaBHeHHE BTOporo nopsiaka 2Xy"—y' =0, Ttorma ero oormiee

PCIICHUC NMCCT BU!:

‘ OTtBer ‘

3AJJAHME 9.
HNano muddepeHnuanbHoe ypaBHeHUe BTOporo nopsiaka y'ctgdx+4y' =0, Torma ero

06]1_[66 PEIICHNUE UMECT BU
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C,cos4x+C,

3) y=C;sin4x+C, 4) y=-C;sin 4x+C,.
3AJIAHHME 10.
KopHH XapaKkTepucTHYecKoro ypasHeHust paBHbl K, =K, =—1, K34 =12, Torna

dbyHIaMEHTaNbHAs CHCTEMa PEeNIeHUH JMHEWHOTO OJHOPOIHOTO Ju(depeHITnaIbHOTO yYpaBHe-
HUS C TIOCTOSTHHBIMU K03 PuIeHTaMu OyIeT UMETh BUJT
BAPUAHTHI OTBETOB:

1) y,=€*, y,=e", yy;=cos3x, y,=sin3x
) yy=e, y,=e, y;=e, y, =e>

3) y,=¢e*, y,=e"*, y,=cos3x, y,=-sin3x

X —2X

4y =e, y,=xe, y;=e*, y,=e

3AJIAHME 11.
Kophnu xapakrepuctudeckoro ypasHenus pasubl K, =k, =5, Kk;, =5*i. Torna obmee

pelleHre JTMHEHHOTO OJHOPOIHOTO MU (epeHIINaIbHOTO YpaBHEHHUS C MOCTOSHHBIMU K03 du-
IUEHTaMH OyJIET UMETh BUJI:

‘ Otser

3AJIAHUE 12.



N3BecTHa yHIaMEHTaNIbHAS CUCTEMA PEIICHUH OJHOPOAHOTO JMHEHHOTrOo quddepeHm-
anbHOTO ypaBHenus: Y, =1 y,=X, Y,=Xx’. Torma 4acTHOe pelIcHUE YPaBHEHHS, YIOBJIE-
TBOpsitoliee HadaabHbIM yenousiM  Y(0) =2,  y'(0) =-1,

y"(0) =—2, pasno:
BAPUAHTBI OTBETOB:
1) y=2+x-x> 2)y=2-x-2x> 3)y=2-x-x" 4) y=2-x-05x°

3AJJAHME 13.
Oyukuss Y =C,e* +C,Xe” sBisiercs  OOIMM pEIICHHEM JIMHEHHOTO OJHOPOIHOTO
auddepeHIHaTbHOr0 ypaBHEHHSI C MOCTOSHHBIMU KO3()(GHIMEHTaMH, TOTJa €ro XapakTepH-

CTHUYECKOE YpaBHEHUE UMEET BH/I
BAPUAHTBI OTBETOB:
1) k*-1=0 2) k*-k=0 3) k?+2k+1=0 4) k®*—-2k+1=0.

3A/IAHME 14.
Oomee pemenne nuddepennuanbroro ypasHenus Yy'+4y +3y =0 wumeer Bua

OtBeT ‘

3AJJAHME 15.

YacTHOMY PpEIICHUIO JIMHCHHOTO HEOJHOPOAHOTO AuddepeHInaIbHOTO ypaBHEHHUS
y"—=3y'+2y=2Xx—1 10 BHJy €ro MpaBoi 4aCTH COOTBETCTBYET (DYHKIIHS

BAPUAHTHI OTBETOB:

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

3AJIAHHE 16.
Jlano nuHeiHOe HeonHOpoaHOe AuQdepeHInaIbHOe YpaBHEHNE ¢ MOCTOSHHBIMH KO3()-

¢unuentamu  2y"+ Yy’ +2y = xe*sin 2X. 3amnucarh BHJI YaCTHOIO PEINEHHS C HEONPEIEIEHHbI-

MU KO3 QUITEHTaMH
Otser | ‘

3AJJAHME 17.
Jlano nuHEHOE HEoHOpOaHOE A dhepeHIInaTbHOe YPaBHEHHE C MOCTOSTHHBIMH KO-
¢urnmentamu  y" + 4y = 2ctg2Xx. B kakoM Buje ClieyeT UCKaTh YaCTHOE PEIICHHE HEOIHOPOI-

HOI'0 YpaBHCHHA MCTOAOM BapHallMK IMPOU3BOJIBHBIX ITOCTOAHHBIX ?

‘ Otset | ‘
3AJJAHME 18.
Perrenue kpaeBoii 3agaun  y" = 2X+1, 0<x<3, y(0)=1 y@)=9/2
UMEET BH]
x> x° x* X’
BAPUAHTBI OTBETOB: 1) y= ?+7—3x +1 2)y= E+?—3X +1 3
3 2 3 2
:X—+X——Ex+1 4) y:X—+X—+—x+1.
3 2 3 2 3
3AJJAHME 20.
r_ 3 1
Obmiee pemenne cucteMsl auddepeHInanbHbIX YpaBHEHUH {yf v
Y =2Y,—Y,



HMEET BUI

BAPUAHTHEI OTBETOB:
y, =C.e”* +Ce™, y,=Ce > +Ce™,

b y, = %Cle2X ~-C,e™¥ 2 Y, = —%Cle2X ~C,e¥
y, =C.e” +C,e¥, y, =C,e™ +Ce¥,

3 y, = %Cle2X +Ce”™ K Y, = —%Cle2X +C,e”™.

BapuaHT TecTa 1o TeOpuH BEPOATHOCTEM
3AJIAHME 1
KomauuectBo crmocoboB pacnpeaciicHusd TpeX IMPU30BBIX MECT B OJIUMIIMAAC IO TCOPpHUU

BeposiTHOCTEN cpeau 10 ydacTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJAHUE 2
W3 ypHbl, B KOTOpOI HaxoaaTcs 6 OenbIX U 4 YepHBIX 1l1apa, U3BJIEKAIOT Hayiady 2 mapa.

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

3AJIAHHUE 3
B kpyr paguyca R Opomiena Touka. Torzna BeposITHOCTb TOTO, YTO OHA MOMAJET B 3a-
HITPUXOBAaHHYIO 00J1acTh, PaBHA

7 e

(/g /30\I -
\0 / X

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

3AJIAHHUE 4

Hecosmectrsbie cooprtus A, B,C ne 06pa3syror nomHyro rpymmy coObITHIA, eclTi HX Be-
POSITHOCTH PABHBI:

1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6

3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3,P(C)=5/12.

BAPUAHTBI OTBETOB: 1) 2) 3) 4.

3AJIAHHME 5
Bpocator 2 monetsl. CoObiTHs: A - rep6 Ha nepBoit MoHeTe, B- nudpa Ha BTOpoit MoHeTe
SIBIISTFOTCSL:
BAPUAHTbBI OTBETOB: 1) HeCOBMECTHBIMU ~ 2) COBMECTHBIMU
3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.

3ATAHUE 6

Crynent 3Haet 20 BonpocoB nporpammsl U3 30. Torga BEposSTHOCTh PaBUIILHOTO OTBETA
Ha 3 BOIpoca paBHA

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

3AJIAHHUE 7

10



B nepBoii ypHe 6 OenbIx U 8§ 4epHBIX IIApOB, BO BTOPOil 7 O6enbIX U 3 YepHbIX miapa. M3

HayJlady B34TOM ypHBI BRIHYT OAMH Iap. Toraa BepoATHOCTh TOTO, YTO ATOT IIAp OKaxkercs Oe-
JIBIM, paBHA

OtBeT ‘

3AJAHUE 8
CobbiTHe A MOKET HACTYNHTb JIMILIb IPU YCIOBHM MOSIBICHUS OJIHOTO U3 2-X HECOB-

MeCTHBIX coObiTHii B, u B,, oOpasyromux mnonHyto rpymmy. M3BeCcTHBI BepOSTHOCTH
P(B,)=2/3 wu ycnosnsie BepostHoctn Py (A)=1/3, B, (A)=2/5. Toraa BepoATHOCTb cOObI-

st A pasHa

BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4)17/45.

3AJIAHHUE 9

JluckperHas ciaydaiiHasi BEJIMUMHA 33/1aHa 3aKOHOM PACTIPE/ICTICHUS BEPOSITHOCTEH
1 3 )
1 3 ,6

Torna eé pynkius pacnpenenenus sepostocteii F (X) umeer Bun
BAPUAHTBI OTBETOB:

0 npu X<1 01 npu X<1

0,3 1<x<3 0,4 1<x<3
1) F(x) = npu 1<X 2) F(x) = npu 1<Xx

0,6 mnpu 3<x<5 1 npu 3<x<5

1 npu X>5 0 npu X>5

0 npu X<1 0 npu X<1

0,1 1<x<3 0,1 1<x<3
3) F(x)= npu 1<X 4) F(x)= npu 1<Xx

04 npu 3<x<5 03 npu 3<x<5

1 npu X>5 0,6 npu X>5.
3AJIAHHUE 10

HenpepriBHast cirydaiiHasi BeTUUMHA 3a/1aHa MHTETPATbHON (DyHKIHEH
0 npu X<0,

pacnpenenenus BepostHocTeit F(X)={x*/9 mpu 0<x<3,
1 npu  X>3.

Torz[a IIJIOTHOCTB BepOHTHOCTeI;'I f (X) HUMCCT BHUJ

OtBeT ‘

3AJJAHHUE 11
I'padux mmotHOCTH BepositHocTel f (X) moka3aH Ha pucynke. Torna 3HaueHue a
fix)
a

o‘ 2a X
paBHO
BAPUAHTBI OTBETOB: 1)05 2)1 3)J2  4)2.

11



3AJJAHME 12
JuckpeTHas ciiyyaliHasi BETMYMHA 3aJ]JaHa 3aKOHOM paclpeiesICHUs] BEPOATHOCTEM

0 1 3
2 3 9
Torga e€ MaTeMaTUYECKOE OKHMIAHUE U JUCIIEPCUS PABHBI
‘ Otser |
3AJIAHHME 13

BepOSITHOCTb nosiBiieHusa coOertust A B 30 HE3aBHCHUMBIX HCIIBITAHUAX, ITPOBOJHUMBIX I10

cxeme bepnyiu, pasHa 0,6. Torma qucniepcus 4uciia MOsSBJISHUN 3TOTO COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3AJJAHME 14
HenpepsiBHas ciyvaiiHas BeJMUMHA pacrpejierieHa paBHOMEepHO Ha mHTepBase (6, 10).
Torga e€ MaTeMaTUYECKOE OKUJIAHUE U JUCIIEPCHS] COOTBETCTBEHHO PaBHBI

‘ Otser |

3AJIAHUE 15

HemnpepsiBHast cinydaiinas BenuunHA X TMOJYMHEHA HOPMAJILHOMY 3aKOHY pacIipeerie-
HUS ¢ MaTeMaThueckuM oxkupanueM M (X)=a=20. BeposTHOCTb €€ momagaHus B WHTEPBAI

(20, 25) paBHa 0,4. Torna BeposiTHOCTD €€ nonaganust B uurepsas (15, 20) paBua

Otser ‘

3AJIAHUE 16
CTaTuCTHYECKOE pacipeaciCHue BBI60pKI/I HNMECT BUJ

Torz[a OTHOCHUTCJIbHAA 9aCTOTA BAPpHAHTBI Xl =4 paBHa

‘ Otser ‘

3AJIAHHUE 17

ITo BeIOOpKE 06BeMa N =100 mocTpoeHa ruCcTOrpaMma 4acToT.
n
h
10
8
a
2
04 8 12 16 X

Torna 3HayeHne a paBHO:

Otset |

3AJJAHUE 18
W3BecTHO CTaTUCTHUYECKOE pacIpeielieHIe BEIOOPKH

0 2 3
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Torna e€ BeiOOpouHas cpeiass X, paBHa

OTtBer \ ‘

3ATAHHUE 19
Hana Bei6opka o0bemMa N. Eciu kaxaplil 37€MEHT BHIOOPKHM YMEHBIIUTH B TP pasa, TO

BbIOOpOYHAs cpennssa X, .

BAPUAHTBI OTBETOB: 1) He nu3meHurcs 2) ymeHblInTCA B 3 pasza
3) yBenuuutes B 3 paza  4) ymeHbIIUTCA B 9 pas.

3AJIAHME 21
BbI60pO‘lHaH CpE€aHAA IJI1 JaHHOI'O CTaTUCTHYECCKOI'O pacCIpEaACICHUA BBI60pKI/I

0

4

paBHa X, =6. Torga Beibopounas gucrepcust D, pasHa
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJIAHHUE 22
Haiitn noBepuTenbHbBIN MHTEPBA JUIsl OLIEHKU C HaAeKHOCThIO » =0,95 HeusBecTHOro

MaTEeMaTUYECKOT0 OXHUIAHUS HOPMAJIbHO PAacHpeeleHHOro nmpu3Haka X TEeHEepajlbHON COBO-
KYIHOCTH Xy, €CJIM U3BECTHBI 00beM BbIOOpKH N =30, BeIOOpOYHas cpeanss X, = 2500, cpexn-
Hee KBaJpaTUYECKOE OTKJIOHEHHE reHepaibHON COBOKYNMHOCTH o =100, KBaHTHUIIb HOPMAJIBHOTO
pacnpenenenus t =2,58.

OTtBer \ ‘

Kpurtepun onenkn:

- OIICHKA «3a4TEHO» BBICTABIIAETCS CTYJIEHTY, €CIM OH PEryJspHO B TEUEHHE CeMecTpa
IIPEJICTaBIIsUI pelIeHUs 3aja4, BBIIOJHWII MOJHOCTBIO BCE 3aJaHUS U UX 3alUTHII, OTBETHB Ha
BOMPOCHI TIpenogaBaTens;

- OLIEHKA «HE 3aYTEHO» BBICTABISETCS CTYJIEHTY, €CJIM OH HEPETyJSIPHO B TEYEHUE Ce-
MeECTpa MPEACTABIISAT PEIIeHUs 3aa4, BHIIOTHWII 3aJJaHus] HE MOJIHOCTBIO UM BOOOIIE HE Mpes-
CTaBIIsUT pabOTHl HA MPOBEPKY, JOIMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOIPOCHI
npernoaaBaTes.

3.2. [Ipome:xyTouHas aTTecTALMS

[MpomexyTouHas arTectanus - (IK3aMeH) MPOBOIUTCS 110 OUIIETaM B YCTHOU (opme.
Bpewmst U1 moAroTOBKM OTBETA HA BOMPOCH He Oosiee 45 MUH.

bunert BxiIro4aeT ABa TEOPETUYECKUX BOIIPOCa U 3a/1auH.

KommiexkTsl OnineToB xpaHsTcs Ha Kadenpe «MaremaTukay.

Tunosble BApMAHTHI OWJIETOB NMPHJIATAIOTCS.

KommuiexkT Bonmpocos
no pasaenay «/{udpdepenunanbubie ypaBHeHUD
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10.

11.

12.

13.

14.

15.

16.

17.

OCHOBHbBIE MOHATHSA TEOPUN OOBIKHOBEHHBIX TU(PPEPEHINATbHBIX YpaBHEHUH NEpBOTO IMO-
psAnKa: ompenesieHne OOBIKHOBEHHOTO AuddepeHIInaaIbHOTO YpaBHEHHs, (DOPMBI 3amucH
OOBIKHOBEHHOTO (P PEepeHINaILHOIO ypaBHEHHs MEpBOro MOPsIKA, MOHITHS OOLIETo U
YaCTHOT'O PeLIeHU, OOIIero U YaCTHOTO HMHTETPaJoB.
ITocranoBka 3amaun Ko mis auddepeHnnanbHOro ypaBHeHus IEPBOro MOPSIIKA.
Teopema cyiiecTBOBaHUSI M €AUHCTBEHHOCTH pEIICHUs A AudQepeHnanbHOro ypaBHe-
HUS IEPBOIO MOPSIKA.
I'eomeTrpuueckuii cMbICT 00IIET0 HHTErpana OOBIKHOBEHHOI'O J1.y. IEPBOTO MOPSIIKA.
Juddepennnanbabie ypaBHEHUS IEPBOTO MOPSIKA ¢ pa3fAeNeHHBIMA U Pa3aeITIOIIMHCS
HEPEMEHHBIMH.
Jluneitnble nudQepeHnraIbHbple ypaBHEHUS MIEPBOr0O Mopsaka. MeToa Bapualuy Mpou3-
BOJIBHOM ITOCTOSTHHOM.
Huddepenunansupie ypaBHeHUs N-T0 nopsaaka. OCHOBHBIC MOHATHS: (OPMBI 3aKCH, TOHS-
TUSL OOIIEro U YaCTHOTO PEUICHHIA.
[MocranoBka 3amaun Komw u xpaeBoil 3amaun At OOBIKHOBEHHOTO UG (epeHIHnaIbHOTO
ypaBHEHHUSA N-TO MOPSJIKA.
WuterpupoBanue muddepeHnranbHbpIX ypaBHEHHH N-Tr0 TOPsIKa METOAOM TOHMKEHUS T10-
psaKa.
Jluneitapie ogHOpOAHBIE nuddepeHmanbHbIe ypaBHEeHUs N-To mopsiaka. OOmue cBoiCTBa
pELICHUI: TOHATHS TUHEHHO 3aBUCUMBIX U JIMHEHHO HE3aBUCHUMBIX PEIICHUH, ONpeIeauTeNs
Bponckoro, nonarue GpyHaaMeHTaIbHON CUCTEMBI PEIICHUH,
Teopema o cTpykType OOIIEero pemeHus: 0ObIKHOBEHHOTO JTUHEHMHOT0 OJHOPOIHOTO Audde-
PEHLMAIBHOTO YpaBHEHUS N-TO MOpPsAKa.
Jluneiinole ogHOponHbIe nuddepeHaibHble YpaBHEHHUsSI N-TO TOpPsAKA C MOCTOSHHBIMU
KodpunuenTaMu.  XapakTepUCTUYECKOE YpPaBHEHHUE, €ro CBA3b C MU (epeHInaTbHbIM
yYpaBHEHUEM.
Bup yacTHBIX pemieHuit JMHEHHOro OAHOpPOAHOro auddepeHlnanbHOro ypaBHEHUs N -
ro MOpAJKa C TOCTOSHHBIMU KO3(QUIMEHTaMH B 3aBHCHUMOCTH OT BHJAa KOpHEH Xapak-
TEPUCTUYECKOTO YPABHEHHUS.
Jluneiinpie HeoHOpOIHBIE MU PepeHInaNbHbIe ypaBHEHU. TeopemMa 0 CTPYKType 001ero
pelIeHus.
Pemenne nuHEMHBIX HEOTHOPOAHBIX AU(PGEpPEeHIINaIbHBIX YpPaBHEHUHN C MOCTOSHHBIMU KO-
s punmrentamu. Metosa nogdopa 4acTHOTO peIIeHuUs s MPaBbIX YacTel BUIA

f(x)=P,(x)e”™, f(x)=M cospx+ Nsin g,

f (x) = P(x)e™ cos #x+Q(x)e™ sin SX.

Pemenne auMHEMHBIX HEOTHOPOAHBIX AUQPQEPEHINATHHBIX YpaBHEHUNH METOJIOM BapHaIlul
IPOU3BOJIbHBIX MOCTOSIHHBIX.
Cucrembl auddepeHnuanbHbX  ypaBHeHUU. [loHsTHE HOpManbHOW cucTeMbl. [loHsATHS
O0IIero M YacTHOTO pelIeHHi cucTeMbl. Teopema o0 TpuBeACHUU TU(HEpEeHIHATHLHOTO
ypaBHEHHUA N-TO MOPSJIKa K HOPMAIBbHOU cucteMe. MeTo1 UCKITIOYeHHSI HEU3BECTHBIX.

KommniiekT Bonpocos
1o pasgenay «Teopusi BepoSITHOCTE M MATEMATHYECKAS CTATUCTUKA»

TEOPHUS BEPOSITHOCTEMN

1. Bunsl cnmyuallHBIX COOBITHH.
2. Kiaccnueckoe W CTaTUCTHUECKOE OIPEICICHUS BEPOSTHOCTH TOSBIICHUS coObiTHs. Oc-

HOBHbIE (hOpMYJIbl KOMOUHATOPUKH.
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3. IlpuHUIMI CTAaTUCTHYECKOW YCTOWYMBOCTH OTHOCHUTENBHBIX 4acTOT. CBsi3p U pa3nuyue

MEXy KJIACCUYECKUM U CTATUCTUYECKUM OIpeIeICHUSIMU BEPOSITHOCTH.

['eomeTpuueckoe onpeneneHne BepoaTHocTH. 3anada broddona.

5. Anre6pa coOpituii. [IoHATHS CYyMMBI M TIPOU3BEACHUS COOBITUM, UX TEOMETPUYECKass HHTEP-
nperanus. OCHOBHBIE 3aKOHBI aJreOpbl COOBITHIA.

6. Teopema cioxeHHsI BEpOSITHOCTEH /1711 HECOBMECTHBIX COOBITUM. CleICTBUS U3 Hee.

7. Teopema CII0KE€HUS BEPOATHOCTEH JIsI COBMECTHBIX COOBITHH.

8. Teopema yMHOXXEHUSI BEPOSATHOCTEH ISl 3aBUCUMBIX U HE3aBUCUMBIX coObITHid. [loHsTHE
YCJIIOBHOW BEPOSTHOCTH.

9. Teopema 0 BEpOSITHOCTH MOSBICHUS XOTS ObI OJHOTO COOBITHSL.

10. ®opmyiia MOIHOM BEPOSITHOCTH.

11. ®opmyna beprysmm.

12. JloxanbHas 1 UHTETpaibHast TeopeMbl Jlamaca.

13. Onpenenenue W TUIBI CIydalHbIX BenWuuH. [loHATHE 3aKOHA pacIpeiesieHHus CIIydailHOM
BeNM4UHBL. Psn pactipenenenus.

14. UnrerpanbHast (yHKUIMA pacrpeneneHus BeposTHOCTe. OmnpeneneHue, BEpOSTHOCTHBIM
CMBICJI U CBOMCTBA.
[InotHOCTH BeposiTHOCTEH. OrmpeneneHne, BEpOSATHOCTHBIA CMBICI U CBOMCTBA.

15. CBs3b MeXIy MHTETPAJIbHON (YHKIMEH pacIpeeieHus] BEPOSTHOCTEW U IJIOTHOCTBIO Be-
POSITHOCTEM.

16. Onpenenenne, BEpOSATHOCTHBIN CMBICI U CBOMCTBa MAaTeMaTUYECKOTO OXXKHUIAHUA JUIS JIUC-
KPETHBIX U HEMPEPHIBHBIX CIyYalHBIX BEJIUYUH.

17. Onpenenenue, BEpOSITHOCTHBIN CMBICT M CBOMCTBA AUCIIEPCUH.

18. buHoMuanbHBIN 3aKOH pacIpeieIeHHs.

19. Cpennee 1 HamBepOSTHEHIIIEE YUCIIA MTOSBICHUI COOBITHS TP OMHOMHUAIIBEHOM pacrpeene-
HUH.

20. 3axon pacnpenenenus [lyaccona.

21. PaBHOMEpPHBIH 3aKOH pacIpeeNIeHIs] BEPOSITHOCTEH.

22. HopmasibHBIN 3aKOH paclpesielieHusl BeposTHOCTEeH. BeposTHOCTh monmaganus  HOpMajibHO
pacnpeneeHHON Cily4yaliHOW BEJIMYMHBI HA TTPOU3BOJIbHBIA KOHEYHBIN UHTEPBAL.

23. BeposATHOCTh MONailaHusi HOPMAJIbHO paclpeielIeHHON Cly4ailHOW BEIMYMHBI Ha UHTEpBal,
CUMMETPUYHBIH OTHOCUTENBHO cpenHero 3HaueHus. IIpaBuno tpex curm. Teopema Jlsmy-
HOBA.

&

MATEMATHYECKASA CTATUCTHUKA

1. Tlpenmer u OCHOBHBIE 33J]aul MaTEMaTUYECKON CTaTUCTUKH.

[TonsiTre o BeIOOpouHOM MeToze. ['eHepasibHas U BEIOOpOYHAs COBOKYITHOCTH.

OcCHOBHbBIE TIOHATHSA MaTeMaTHYECKOW CTAaTUCTUKM (BapUALMOHHBIM psJl, 4aCcTOTa, OTHOCH-

TeJbHAs YaCTOTa, CTATUCTUYECKOE PacTpe/ie]ICHUE BEIOOPKH).

OMmnupudeckas GyHKIHS pacrpeieleHus] BRIOOPKHU U €€ CBOICTBA.

[TonMron 4acToOT U MOJIUTOH OTHOCUTENIbHBIX YacTOT.

I'mcrorpamma 4acToT U OTHOCUTENBHBIX YaCTOT.

ToueuHble OLIEHKH TapaMeTPOB pacnpesenenns. TpedoBaHus K OLEHKaM.

Bri6opounas cpennsis. CBOWCTBO yCTOMUUBOCTH BHIOOPOUHBIX CPEIHUX.

Bri6opouHas 1 ucrpaBieHHas JUCIIEPCUU.

10. laTepBasibHbIe OICHKH. J{OBEepUTENbHBIA MHTEPBAI M JOBEPUTENIbHAS BEPOATHOCTH. loHs-
THE TOYHOCTH OLIEHKH.

wn

©oN A

Tunosoii BapuaHT 0OujIeTa
no aucuumiinHe «CrnenquajbHble IJ1aBbl MATEMATHKH»
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MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHUS POCCUICKOI
®EJIEPAITIN
®EJIEPAJILHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXEHUE BBICILIETO OBPA30OBAHUS
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKM IOJTATEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIUH, Kadenpa «Marematukay

Huctunnubaa «CrenuanbHbIe T1aBbl MATEMATHKI
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET

=

OcHOBHbIE MTOHATHS TEOPUU OOBIKHOBEHHBIX AU(PepeHIINaIbHbIX YPaBHEHUN IEPBOTO M0-
psaka.

Teopema yMHOKEHUSI BEPOSITHOCTEH 711 3aBUCUMBIX U HE3aBUCHUMBIX COOBITHIA.
Pemmuth ypaBreHne: y'' —2y" +y = 2X.

Pemute 3amauy Komm: y' = 1% +e¥ y(0)=1.
+ X

o ~ L

Haiiti BepossTHOCTH pabOThl NEKTPUUYECKOM 1enH, N300paKeHHONW Ha PHC., €CIIU BEpPOST-
HOCTH PabOTHI KaXKIOTO U3 HE3aBHCHMO pa0OTAOIINX YJIEMEHTOB Iienu paBHa pP=0.9.

[
‘ (]

6. B maprum 10% HecranmapTHbix Aeraneil. Haymaay orobpansr 3 geramu. CoCcTaBUTH 3aKOH
pacmpeseNieHus Yiciia CTaHJapTHBIX JAeTaleil cper 0TOOpaHHBIX.

YTBepkaeHo Ha 3acenannu kadeapsl MaTemaTuku «_03» 05 2023 r., mporokoi Ne 10

W.o. 3aB. xadenpoit H.B. BacunbeBa / /

Jlnsg mpoBeAeHHsS MPOMEXKYTOYHOTO KOHTPOJIS 3HAHUIM CTYJEHTOB B JUCTAHIIMOHHOM
dopmate B pazpaboTaHHBIX Kadenpoil «MaTemaTHKay OHJIAMH-KypcaX MMEIOTCS UTOTOBbBIE Te-
CTBIL.
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