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1. Hean, 3a0aum 1 IJIaHUpPYyeMble Pe3yJbTaThl 00y4eHHs 10
AUCIUNJINHE

K ocHOBHBIM yenam ocBoeHUs TUCHUILIMHBI «CrelalibHbIE Pa3Aeibl MaTEMAaTUKIY Clle-
JIyeT OTHECTHU:

- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTHu4eCcKOn KyJIbTYpHI;

- IpUOOpETEeHUE CTyIeHTaMH LIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHUN, YMEHUI U HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHUE CTYJECHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3y4eHHUsl yueOHOI U Hayd-
HOM JINTEepaTyphbl, COAEPKAIECH MAaTEMATUUECKUE CBEIACHUS U PE3YJILTATHI;

- IOJITOTOBKY CTY/ICHTOB K JIESATEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAITMOHHOMN XapaKTe-
PHUCTUKOM OakaaBpa Mo HaIlpaBICHHIO, B TOM YHcie JOPMHUPOBAHUE YMEHUH HCIIOIB30BaTh OCBO-
€HHbIE MaTeMaTUYECKHEe METO/IbI B PO(ecCHOHANBHOI 1eATeTbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKHUX PHUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHoBHBIM 3a0auam ocBoeHus AUCHMILTUHBI «CrieluanbHble pa3/ieibl MaTEMATHKN
CleyeT OTHECTH:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOIO PEIIEHUS MPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HAIPAaBJICHUIO MTOJTMOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yuenne no gucnuruinae « CreraibHbIC pa3Ielbl MAaTeMATUKI HAIPaBIeHO Ha (OPMUPOBa-
HUe y oOydaromuxcs ciaeayonmx komnerenuuid B cootBetctBur ¢ @I'OC 23.05.01 (ypoBens Oa-
KaJlaBpuara) 1o HampasieHuto moaroroBku 23.05.01 HazeMHbie TpaHCTIOPTHO-TEXHOJIOTUYECKHE
CpEeNCTBa, YTBEPKAEHHBIM MpukazoM MunobpHayku Poccun ot 11.08.2020 Ne 935 (¢ usmene-
HUSM U 1onoJdHeHusIMH oT 26 Hos0pst 2020 r., 19 urons 2022 r., 27 pespans 2023 1).:

Koa u HamMeHOBaHHe KOMIIEeTCHI A NapukaTopsl 10CTHAKEHUSA KOMIIe-
TeHIMH

NOIIK-1.1 HUcnons3yeT MeTObl MaTeEMaTH-

YEeCKOro aHajn3a U MOJEIMPOBAHUS Ul pe-

IIEHUS] TPUKIATHBIX 3a1ad B Hpodeccuo-

HaJBHOU cdepe

NOIIK-1.2 Ymeer ucnonb30BaTh OCHOBHbBIE

OIIK-1. CriocoGeH CTaBUTh M peliaTh WHKe- | 3AKOHBI €CTECTBCHHOHAYYHBIX TUCIMILIHH B
HEpHBIC ¥ HAayYHO-TEXHHYECKHEe 3ajaun B | TPOPECCHOHANBHOM NEATENPHOCTH, MpHUMe-
cdhepe cBoeit MPOECCHOHAIBHON JesTebHO- | HATh METOIB MATEMATHYECKOTO aHaIH3a U
CTH ¥ HOBBIX MEXIHCIUIUIMHAPHBIX Hampap- | MOACTUPOBAHUSA TCOPETHICCKUX M SKCIICPH-
JNIEHUH C MCIIONB30BAHHEM ECTECTBEHHOHAYd- | MEHTANLHBIX MCCIIeIOBAHHH

HBIX, MatemaTnueckux u Ttexnojormueckux | MOIIK-1.3. Hcnonssyer B npodeccroHab-
MOJIeIIei HOW JCATENHPHOCTH 3HAHUS O Marepuasax,
MPUMEHSAEMBIX ISl U3TOTOBIICHUS JEeTale u
COOPOYHBIX €IWHUIl aBTOMOOWIICH, aHAJIU3H-
pPYET TEOPETHYECKHE W DKCIIEPUMEHTAIbHbIE
Hay4HbI€ HCCIEOBaHUS IO MOMCKY U IPO-
BEpKE HOBBIX HJIEH COBEPIICHCTBOBAHUS
Ha3€MHBIX  TPAHCIOPTHO-TEXHOJOTMYECKUX
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MAallliH, MX TEXHOJOTHYECKOro 000opyaoBa-
HUS.

2. MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuurimHa OTHOCUTCS K 00s3aTenbHOM yacTu Os0ka bl: Monyns «Martemarnueckue u ecre-
CTBEHHO-HAYYHbIE JUCITUTUITMHBDY.
Hucnurmuaa 6a3upyercst Ha CIeAYIOIIX, TPOUICHHBIX TUCIUIUINHAX:
- TUHEHas anredpa;
- MaTeMaTUYECKUH aHaJIn3.
Hucnunnuna «CrienuanbHble pa3/iesibl MaTeMaTHUKU JOTHYECKU CBsI3aHa C TIOCIEYIOIIUMU JHC-
LUIITHHAMH:
B obsazamenvroii wacmu:
- OCHOBBI BapHaI[MOHHOTO UCUYHUCIICHNUS;
- husmka;
- COIPOTHBJICHUE MAaTEpPHUAJIOB,;
- OCHOBBI MEXaHHUKH,
- OCHOBBI 9KOHOMHUKHU;
- OCHOBBI CTPOEHUS TBEPJIOTO TEJIA;
- CTpOUTENIbHAS MEXaHUKA MaIlTUH;
- IPUKJIa/IHAs Teopus KoJieOaHuii;
- METOJI KOHEYHBIX DJIEMEHTOB,
- OCHOBBI (PM3HUKHU MTPOYHOCTH M MEXAHUKHU Pa3pyIICHUS,
- MEXaHHMKa KOMITO3MIIMOHHBIX MaTepUAJIOB,;
- ITUHAMUKA MAIliH,
- OCHOBBI a3POTUAPOYIIPYTOCTH.
B uacmu, gpopmupyemoii yuacmuuxamu 06pazo8ameibHbiX OMHOUEHUT.
- TEOpHS YIPYTrOCTH;
- TEOpUSl TJIACTUYHOCTH
- TEOpUsl NOJI3YyYECTH;
- YCTOMYHBOCTh MEXAaHHMUYECKUX CUCTEM;
- ONITUMAJILHOE IPOEKTUPOBAHHUE.
B uacmu snexmuenwvix oucyunium:
- YUCJIEHHBIE METOIHI,
- 9JIEMEHTHI MATEMaTHYECKOTO MOICTUPOBAHUS (PU3NUECKUX TTPOLIECCOB;
- MaTeMaTU4eCKOE MOJICIMPOBAHNE TPAHCIIOPTHO — TEXHOJIOTUYECKUX CPEJICTB.

3. CrpykTypa U coaepkaHue JUCUUIIINHbBI

O6H_Ia}1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 4 3aueTHbBIC CAVHUIIbI -144 ygaca.

3.1. Buabl yueOHO# padoThl M TPY10EMKOCTH

. KosmuectBo
n/n Bun yueOHo# padoThI YACOB Cemectp 3
AyIMTOpHBbIE 3aHATHS 72 72

B ToMm uucie:




Jlekuun 36 36

CeMuHapcKue/mpakTHIECKNUE 3aHATHS 36 36

JlaGoparopHbIe 3aHATHS - -

CamocrosiTeibHas pabora 72 72

HpOMe)KyTO‘lHaﬂ arrecranmusd

3K3aMEH D C)

Hroro 144 144

3.2. TemaTnyeckuii NJjIaH U3y4eHUs TUCHUNITHBI

Pasmemnién B mpuinoxenuu 1 k pabodeit mporpamme.

3.3. CopepxaHue pa3aejioB AUCHUILINHBI

BBeaenue

Hpe,[[MeT, 3aJlaud U COACPKAHUC TUCHUIIIINHBI. OCHOBHBIE 3TaIbI Pa3BUTHA AUCHUILIIMHBI.
CprKTypa Kypca, €r0 MECTO U pOJIb B ITIOAT'OTOBKE 6aKaJ1aBpa, CBA3b C APYTI'UMHU JUCHUILIIMHAMU.

Pa3znesn 1. O0bikHOBeHHBbIe TU( depeHIATbHbIC YPABHEHHUS

Tema 1. Jluddepennmansaple ypaBHEHHS IEPBOTO nopsiaka. BBeaenue. 3amgaun, npuBo-
nsmue K 1ugdepeHIanbHbIM ypaBHEHUSM M1epBoro nopsaka. OCHOBHbIE MOHATUS OOBIKHOBEH-
HBIX U epeHnranbHbIX ypaBHEHHI iepBoro nmopsaka. [locranoBka 3agaun Komm. Teopema cy-
IIECTBOBAHUS U €IMHCTBEHHOCTH perieHus. O01iee 1 4acTHOE pelleHus, OOl U YacTHBIN UH-
terpaibl. ['eomMeTpruyeckuii CMBICT OOIIETO HHTErpaa.

VYpaBHEHUS ¢ pa3esSIOIUMUCS TEpEMEHHBIMH, OIHOPOIHbIE AU depeHInanbHble ypas-
HEHUS, ypaBHEHUs B MOJHBIX Au(depeHnnanax.

JInnelnHbIe 1.y. IEPBOrO MOPAAKA U ypaBHeHUs bepHyiuin. Perienue TuHENHBIX ypaBHe-
HUM METOJOM BapHallliH MPOU3BOJILHOM MTOCTOSHHOW, METOJIOM MPOU3BEACHUN bepHyum.

Tema 2. [luddepenninanbubie ypaBHEHUS BHICIINX NOPsiIKOB. DopMbl 3anucu 1uddepeH-
IMAJIBHOTO ypaBHEHUs N-ro nopsnaka. Obmee u yactHoe pemieHus. [locranoBka 3anaun Koy,
KpaeBoii 3anaun. IHTerpupoBaHne METOIOM ITOHM)KEHHUS ITOPSIKA.

Tema 3. Jluneiinsie ogHOpOIHBIE MU GEpeHIaTbHBIE YpaBHEHUs N — To opsiaka. O0mue
CBOWCTBA pELICHUH JHMHEHHBIX OJHOPOAHBIX AU(QepeHIHaIbHbIX YpaBHEHHH N — ro mopsjaka.
[Tonsitne hbyHIaMEHTATBHOM CUCTEMBI PEIIEHUN JIMHEMHOTO OAHOPOAHOTO MU PepeHIInaTbHOTO
ypaBHEHMsI N — ro MOPs/IKA, €€ MOCTPOEHUE JJIsl YPaBHEHUM C MOCTOSIHHBIMU KO3 (QUIIEeHTaMHU.
XapaxkTepucTuiyeckoe ypaBHeHHe. Bua yacTHBIX peleHui JMHEHHOTro 0THOPOIHOTO AuddepeH-
LIMAJIBHOTO YpaBHEHHUs N — IO MOPSAJIKAa B 3aBUCUMOCTH OT BHJA KOPHEH XapaKTepUCTHUECKOTO
YpaBHEHHUS.

JIuneitHble HeOJHOPOAHBIE AU epeHInanbHbIe YpaBHEHUI N — T'0 MOpsAKa ¢ MOCTOSH-
HbIMU K03 duiientamMu. TeopeMa o CTpyKType OOIIero peieHus Takux ypaBHeHui. MeTtoJ noa-
60pa yacTHOTO pelIeHus (METOJl HeolpeIeeHHbIX K03()(PUIMEHTOB) s pa3IMUHBIX CHEeNaNb-
HBIX BUJIOB ITIPABOM YACTH.

JIuHeitHbIe HEOTHOPOIHBIE TU(GepeHIaTbHbIE yPaBHEHH BTOPOTO Mopsaka. MeTox Ba-
pHAaIK TPOU3BOJIbHBIX OCTOSTHHBIX.

Tema 4. Kpaesle 3a1aun. 3anaduu Ha COOCTBEHHBIE 3HAUCHMUSL.



Tema 5. Cuctembl 0OBIKHOBEHHBIX AuddepeHITnanbHbIX YpaBHeHUH. OCHOBHBIC TIOHSTHS.
HopmainbHbie cucTeMbl JIMHEHHBIX OHOPOIHBIX U HEOAHOPOAHBIX AH(depeHInanbHbIX ypaBHe-
HUii. Perienne JIMHEHHBIX OJTHOPOIHBIX U HEOJHOPOIHBIX CHCTEM OOBIKHOBEHHBIX qU(QepeHIIn-
QIBHBIX YPaBHEHUH ¢ OCTOSHHBIMU K03 punimenramu.

Pa3znen 2. Teopusi BeposATHOCTE M MaTeMaTH4YeCKasi CTATUCTHKA

Tema 1. Beenenue. DnemenTsl KoMOMHaTOpUKU. [IpaBrina cyMMbl U IPOU3BEACHUS KOM-
6unatopuku. CoennHenus (pa3MelleHus, IepecTaHOBKH, COUETaHuUs).

[Ipenmer Teopun BeposiTHOCTEN. Bupl citydalinbix coobiTHil. Kinaccuueckoe, craructuye-
CKO€ U T€OMETPUUYECKOE OIIPECIICHHUS BEPOATHOCTH MOSABIECHUS COOBITHSL.

Tema 2. AnreOpa coObiThii. TeopeMbl CII0KEHHSI BEPOSITHOCTEH I HECOBMECTHBIX U COB-
MECTHBIX COOBITHI, TEOPEMBI YMHO)KEHHUSI BEPOSTHOCTEH I 3aBUCUMBIX U HE3aBUCHMBIX COOBI-
tuil. DopMybl mosgHoM BeposiTHOCTH, belieca u bepnyiuu. JlokanbHas 1 MHTErpalibHAs TEOPEMBI
Jlamuaca.

Tema 3. Cnyyaiinbie BennnuuHbl. [loHATHE 3aKOHA pacnpenesieHus: IUCKPETHOU CITy4YaiiHOU
BEJIMUMHBI U CTIOCOOBI ero onucanus. OCHOBHBIE 3aKOHBI pacIpe/leIeHHs] JUCKPETHOM ciyyaiiHON
BEJIMYMHBI (TUIIEpreoMeTpruyeckuii, OMHOMUANbHBIN, pacupenencHue [lyaccona).

Tema 4. UncnioBble XapaKTEPUCTUKU AUCKPETHBIX CIy4YalHbIX BEIMUMH. MaTemMaTuueckoe
OKHUJAHUE U JUCIIEPCUS CIIydallHbIX BEJIMYUH, X BEPOSATHOCTHBIN CMBICI U CBOMCTBA.

Tema 5. HenpepoiBHBIE ciy4aifHble BeTHUnHBL. MHTErpanbHas GyHKIHS pacipeaeieHus!.
[TnotHOCTh BeposiTHOCTEH. CBsA3b MEXAy MHTErpaibHON (yHKUHEH pacupeneneHus U IIOTHO-
CTBIO BEPOSITHOCTEH. MareMaTndecKoe OKUJIaHNE U TUCIIEPCHs HEPEPBIBHOM CIIy4allHOM BEJIN-
YHHBI.

OcCHOBHbIE 3aKOHBI pacHpeesIEHUs] HENPEPBIBHBIX CIyYalHBIX BEJIMYUH. PaBHOMEpHBIH,
IIOKa3aTeNnbHbI 3aKOHbl. HopManpHBINM 3aKOH pacnpenencHus. BeposTHOCTh momanaHus HOp-
MaJIBHO PACHPEACIICHHON CIy4ailHON BEJIMYMHBI HA MPOU3BOJIbHBIA KOHEYHBIN MHTEPBAJ, HA UH-
TepBaJl, CAMMETPUYHBIN OTHOCUTEIBHO CpeHEro 3HaueHus. [IpaBuio tpex curm.

Tema 6. [IpenenbHbie TeopeMbl TeopuH BepositHocTel. HepaBencTBo UeObieBa. Teopema
Yeosimea. Teopema bepnysuu. LlenTpanbHas npeaenbHas TeopeMa.

Tema 7. OcHOBHBIE 3a/ladyll MaTEMaTHYECKON CTaTUCTUKU. BriGopounsiii meton. I'ene-
pajibHasi COBOKYITHOCTb U BbIOOpKa. Tumbl BBIOOpOK. CTaTUCTHYECKOE pacHpe/iesieHHe BHIOOPKH.
[Toctpoenune sMnupudeckoid GyHKIMM paclpeneseHus] BHIOOPKH, MMOJIMIOHA U TUCTOTpaMMBbl OT-
HOCHUTEJIBHBIX 4aCTOT.

Tema 8. ToueuHble olIeHKM MapaMeTPOB pacupeneneHus. TpedoBaHUs K OLIEHKaM: HECMe-
IIEHHOCTh, COCTOSATENIBHOCTh, YPPEeKTUBHOCTb. BbiOopouHas cpenuss. Beibopounas u ucnpas-
JIEHHAas! TUCIepCUU. YTIPOIIEHHbIE METO/Ibl pacueTa CTATUCTUYECKUX XapaKTEPUCTHK BBIOOPKH.

HNHrepBanbHbIe OLlEHKH. JIOBEpUTEIBHBIN HHTEPBA JUIsl MATEMAaTUYECKOT0 0KUIaHUS IIPU
M3BECTHOM CpEIHEM KBaJpaThyeckoM oTkioHeHuH. Pacmpenenenue CteroneHTa. JloBepurens-
HBII MHTEpBAJ JUIsl BHIOOPOUHON CpeiHEeN PpU HEU3BECTHOM CPEHEM KBaJpaTHUYECKOM OTKIIOHE-
Huu. Ciy4ail Majoi BEIOOPKH.

3.4. TemaTnka NpaKTHYECKUX 3aHATHH MO IMCUHUIIUHE
«CnenuajbHble pa3aeabl MATEeMATHKH

Ne Tema 3ausaTus

1 JAu¢pepennnaibabie ypaBHeHus. Pemienne 1.y. mepBoro nopsiaka ¢ pa3faeJeHHbIMA U
pa3IeIAIOIKUMUCS IEPEMEHHBIMU, OJHOPOAHBIX LY.

2 JInnelHple 1.y. IEpBOro MOPsAAKa U ypaBHEHUE bepHyu. MeTox Bapuanuy pou3BOJIb-
HOM IIOCTOSIHHOM, METOJI ITpOU3BeNeHu bepHyium.




Juddepennunanbable ypaBHEHUS BBICIIUX MOPSIKOB. IHTErpupoBaHe ypaBHEHUH METO-
JIOM IOHMKEHHUS IOPSAIKA

4 JIuneitHble OAHOPOAHBIE A.y. N —To nopsaaka. [loctpoeHue GyHIaMEHTaIbHON CHCTEMBI
pelIeHui 1Ji YpaBHEHUH C MOCTOSHHBIMU K03 puireHTaMu.

S) JIuHeliHbIe HEOAHOPOIHBIE 1.y. N-TO mopsAaKa. MeToa moxdopa 4acTHOTO PEHIeHUs s
Pa3JIMYHBIX CIIEHHUAJIBHBIX BUIOB IIPABOM YacTH.

6 Perienue nuHEHHBIX HEOAHOPOAHBIX JI.y. BTOPOTO MOPsAKA C HOCTOSHHBIMU K03 duiu-
€HTaMU METOJIOM BAPUALIUH NTPOU3BOJIbHBIX TOCTOSIHHBIX

7 Kpaesbie 3a1aun. Pemenue 3a1auu Ha COOCTBEHHBIE 3HAYCHUS

8 Pemenrie HopManbHBIX CUCTEM JTUHEHHBIX TubdepeHIaTbHBIX YPaBHEHHI METOIOM UC-
KJIFOUEHMUSI.

9 KontpoasHoe TecTiupoBanue no pasneny «uddepenimaibupie ypaBHEHUS.

10 | Teopusi BeposiTHOCTeii. HermocpencTBeHHBIN MMOCYET BEPOSATHOCTH TOSIBJICHUS CITy4ai-
HOT'O COOBITHSI HA OCHOBE KJIACCHYECKOTO OIPE/ICIICHUS

11 | 3agauu Ha NpUMEHEHUE OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEH

12 | ®opmyna nomHol BepositHOocTH. DopMyna bepHyium, oKanbHas ¥ WHTETpajbHAs TEO-
pemsl Jlammaca

13 | [locTpoeHre 3aKOHOB pacIpeIesIeHus] JUTsl JUCKPETHBIX CITyYailHBIX BEJTHYUH

14 | BeluncieHne YUCIOBBIX XapaKTEPUCTUK TUCKPETHBIX U HEIIPEPHIBHBIX CITyYalHbIX BEJIH-
YHH.

15 | 3agauu Ha 3aKOHBI pacnpeiesieHus] HENPEPhIBHBIX CIYYaHBIX BETUYHH

16 | DaeMeHTBHI MaTeMaTHUYeCKOH cTaTUCTHKU. [locTpoenue smnupuueckoit GpyHkuuu pac-
TpeJiesICHHs BRIOOPKH, TIOJMTOHA M THCTOTPAMMBI OTHOCHTEJIBHBIX YaCTOT.

17 | BeluucieHne TOUYCYHbIX U HHTEPBAIbHBIX OLIEHOK

18 | KoHTpospHOE TECTUPOBAHHE IO TEOPHH BEPOSITHOCTEH M MATEMAaTHYECKOI CTaTHCTUKE

4, Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecriedyeHue

4.1. HopmartuBuble 10kyMeHTbI U 'OCTb1

@I'OC 23.05.01 Hazemuble TpaHCIOPTHO-TEXHOJIIOTUYECKUE CPEACTBA. Y TBEPAKIEH IPUKA30M
Muno6pnayku Poccun ot 11.08.2020 Ne 935.

AxkaneMuyeckuii yueOHbIH u1aH mo HampasieHuo moarotosku: 23.05.01 Hasemuble TpaHc-
NOpPTHO-TeXHOJornueckue cpeactna. [Ipoduib: KomMnbploTepHblii HHXXUHUPUHT B aBTOMOOU-
nectpoennn. @opma o0yueHus — ounas. 2023.

Martpuna pacnpenenenuss komnereHuuid. 23.05.01 HasemHble TpaHCHIOPTHO-TEXHOJIOTHYE-
ckue cpenctBa (KomnbroTepHbIil MHXKHHUPHHT B aBTOMoOUIecTpoeHun). 2023.

Vka3 Ilpesunenta Poccuiickoit @enepannu ot 01.12.2016 Ne 642 «Ctpareruu HaydyHO-TEX-
HOJIOTHYECKOTO pa3Buths Poccuiickon denepannmy».

[Tpuka3 MunucrepcTBa o6pa3zoBanus 1 Hayku Poccuiickoit ®eneparuu ot 23.08.2017 Ne 816
«O0 ytBepxknenuu [lopsiika mpUMeHEHUs OpPTaHU3aALUIMU, OCYIIECTBISIIOIIMMU 00pa3oBa-
TEJIbHYIO AEATEIbHOCTb, JJIEKTPOHHOI'0 00y4eHUs, TMCTAHLIMOHHBIX 00pa30BaTEeIbHBIX TEXHO-
JIOTUH MpU peaan3anuu 00pa3oBaTeIbHbIX IPOrPaMmM».

4.2.  OcHoBHasi JuTepaTypa

1. demuposuu b.I1., Monenos B.I1. [luddepenmanpasie ypaBHeHHS: yueOHOE TocoOne. M.

H3n-so «JIanb», 2019. 280 c.

2. bepkoB H.A., Munocrnies B.b., [Tymkaps E.A. Kypc MmaTeMaTHKy [Tt TEXHIYECKHX BBICIITIX

yueOHbIX 3aBeleHHi: ydyeOHoe mocobue. Yacts IlIl. M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/
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3. I'mypman B.E. Teopus BeposTHOCTEH U MaTeMaTH4eCKasi CTaTUCTHKA. 12-¢ u3z. crep. M.:
FOpaiit, 2013. — 479 c., 139 k3.

4.3. JlomoJHUTe/bHAs JUTEpaTypa

1. TMuckynos H. C. luddepennunanbsnoe 1 MHTETpaIbHOE UCYUCICHUS 1711 BTY30B. B 2-X TO-
Max. M.: Uuterpan - [Ipecc, 2009. 180 »k3.

2. 3yoxos B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocues B.b. Kypc Briciieii mare-
MaTukH: YdeOHoe mocobue s Bry3oB. Yacte Il M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. O6bIkHOBEHHbIE qUCIUILIMHE AU(epeHInanbHbIe YPaBHEHHUS U ONEpalliOH-
HOE HCUHCIeHne. YuebHoe nocobue mo «MaTeMaTHKay AJs CTYJCHTOB BCEX CIEeLUANb-
HocTeil. M. 2006. 693 sk3.

4. Koran E.A. OGpikHOBeHHBIE MU epeHInabHbIe YpaBHEHHS H BApUAIIMOHHOE UCUHUCIIe-
HUE B MPUJIOKEHUH K pacyEéTy aBTOMOOMIIBHBIX KOHCTPYKUIUH. YuebHoe mocodue mo auc-
nurmuHe «Marematukay sl CTYJEHTOB Beex criennanbHocteid. M.: MAMMU, 2010. 200
ak3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsIii pecypc.

5. Koran E.A. DneMeHTB TE€OpUHN BEPOSTHOCTEH M MAaTEMAaTHUECKOW CTATUCTHKH. YUueOHOe
nocobwue 1o AUCHUIUTMHE «MareMaTHuKa JiIsl CTYACHTOB, 00YYarOIINXCs MO CIeUaNIbHO-
cta «ABTOMOOMIIE- U TpakTopocTpoeHue. M. 2007. — 224 c. 423 »k3.

6. Koran E.A., FOpuenko A.A. Teopusi BeposSTHOCTEH U MATEMAaTUYECKOM CTATUCTUKU: yueo-
Huk / M.: UHOPA-M. 2019. 250 c. (Beicuiee oOpa3zoBanue: bakanaspuar).

4.4. JaexkTpoHHBbIE 00pa3oBaTeIbHbIE PeCypPChl

[TpoBenenme 3aHATUH U aTTeCTallMi BO3MOXHO B IUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
dbenpoit «MaTemaTuka» JIEKTPOHHBIX 0Opa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
MpOrpaMMEI..

JuddepeHnmanbHbie ypaBHe- https://online.mospolytech.ru/course/view.php?id=4396
HUS

OCHOBBI BapHaIAOHHOTO UC- https://online.mospolytech.ru/course/view.php?id=476
YUCJICHUSI

Teopua BepOATHOCTEW https://Ims.mospolytech.ru/course/view.php?id=573
MaTemaTuyeckas cTaTUCTUKa https://Ims.mospolytech.ru/course/view.php?id=720

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PAXKEHUSIMH MPOPEKTOPA MO yueOHOM paboTe 1/1im HEHTPOM Yy4eOHO-METOANYECKON pabOTHI.

Ka)K}IBIfI CTYJIeHT 06ecnequ I/IH)II/IBI/IJIyaJ'II)HI)IM HCOI"paHI/I‘—IeHHBIM JIOCTyrIOM K BHGKTpOHHOP'I

OMOJIMOTEKE MOCKOBCKOIO IOJIUTEXA

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHLIE HA CalTe mospolytech.ru B pasAaciic: ((L[eHTp MaTEMaTU4YCCKOIro 06pa3OBaHI/I$I»

(http://mospolytech.ru/index.php?id=4486,

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

[Tone3nble yueOHO-METOAMYECKHE U MTHPOPMAIIMOHHbBIE MaTepHallbl IPEICTaBIEeHbl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB nH(DOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH « UHTepHEeT» JIs1 OCBOEHUS

JTUCIUATUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
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4.5. JInueH3noOHHOE M CBOOOHO PACIPOCTPaHsieMOe MPOrPaMMHOe

ol0ecrmeyenmne

Ne| HammenoBanme | Paspaboruuk [10

JocrynHocts (iu- | Ccbuika Ha EnunbIN peecTp

(mpaBoo0:ana- [IEH3UOHHOE, CBO- | POCCHICKHX MPOTPaMM JUIsI
TEJIb) 00JTHO pacmpo- OBM u B/l (npu Hamu4mm)
CTPaHSIEMOE)
1 | Astra Linux | OO0 JInnensnoHHoe https://reestr.digital.gov.ru/ree

Common Edition | "PYCBUTEX-

str/305783/?sphrase id=9540

ACTPA" 36

2 | MoitOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

4.6. CoBpemeHHbIe NpoeccHOHATbHBbIE 0a3bl JAHHBIX U HH(OPMALMOHHBIE CIIPa-
BOYHbBIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIl OCBOCHHUA NUCHUIIJIHHBI:

HaumenoBanue

CcblIka Ha pecypc

JocTynHoCTh

NudopMannoHHO-CIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

Hocrynna B cetu 1n-
TEepHET 0e3 orpaHuye-
HUU

WNudopmannonnsie pecypcesl Cetu

JapTOB BBICLIET0 0Opa30BaHUS

Koncybrantlloc http:// www.consultant.ru | octymHo
[Topran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTenbHbIX cTan- | http://www.fgosvo.ru. JocTymHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

.ru/

Jlanp https://e.lanbook.com/ HoctynHa B cetn MH-
TEepHeT 0e3 orpaHuye-
1305071

IPR Books https://www.iprbookshop | JoctynHa B cetn MH-

TEepHeT 0e3 orpaHuye-
1305071
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IIpodeccnonanbHbie 0a3bl JAHHBIX

ba3a qaHHBIX Hay4HOM SJIEKTPOH- http://www.elibrary.ru JlocTymHo
HOU OMOJIMOTEKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
noJinTeMaTudeckasi peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (Onbamomerpu-
yeckas) 6aza JaHHBIX

5. MaTepuajJibHO-TeXHUYECKOe o0ecnevyeHne U CIUTIIUHbI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTCTA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSTHH, PEIYCMOTPEHHBIX YIEOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAHUTAPHBIM H
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Maremarnkay He pacrojaraeT COOCTBEHHBIM ayIMTOPHBIM (OHIOM U HCIIOJb-
3yeT yueOHbIE ayUTOPHH U3 001Iero (JOH/Ia YHHBEPCUTETA.

[Tpu HEOOXOMUMOCTH /ISl IPOBEACHHS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIIOJb3Y-
IOTCA KOMIIBIOTCPHLBIC KJIACChl YHUBCPCUTCTA.

6. MeTozmqecxne PEKOMEHIAIUNA

6.1. MeToanueckue peKOMeHIAIUH IS IPenoaaBaTes
10 OPraHu3anuy 00yUeHus

[Ipex e Bcero, cienyeT oOpaTuTh BHUMAaHKUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-110o crienuanbHON (JOMOTHUTEIBHON) MOATOTOBKU U
BITOJIHE MOKET OBITh YCIIEIIHO U3y4YeH, €CIIU CTYACHTHI OyAyT MOCENIaTh 3aHITHS, CBOEBPEMEHHO
BBITIOJIHSITH JJOMAIIIHUE 33JJaHUs U TIOJIb30BATHCS (MIPU HEOOXOTUMOCTH ) CUCTEMOM TIJIAHOBBIX KOH-
CyJIbTAlIMl B TEUEHUE KAXKIOTO cemecTpa. Bomexamme B Kypc pa3fenbl SIBISIOTCS KilaccHye-
CKHMH, B TO K€ BpEeMsI OHU MTPAKTUUYECKU OPHUEHTHUPOBAHBI, TAK KaK UMEIOT IIIMPOKOE PACIIPOCTpa-
HEHUE JJIA PelIeHHs] pa3Horo poja 3aJad BHYTPH CaMOl MaTeMaTHKU U MPUKIAIHbIX 3a1a4d. Ux
OCBOCHHE IMOMOXKET CTYJACHTaM JIOTUYECKH BEPHO, apTYMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHMEHHYIO pPeub, YCIEIIHO MPUMEHSATh HAKOIJICHHbIE 3HAHUsI B TPO(ECCUOHATFHON AesITelNb-
HOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHATUNA peKOMEHAO0BATh CTYJEHTaM OCHOBHYIO U JIOTIOJI-
HUTEIBHYIO JIUTEPATYPy, a B KOHIIE CEMECTpa JaTh CIIUCOK BOIIPOCOB JIJIS TOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHH IO TUCHUILTHHE CeAYyeT 0053aTeIbHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUIE B OpMax TEKYIIEH U MPOMEKYTOUYHOW aTTECTAIMM 1O JUCITUTUTHHE, CPOKAX UX MPO-
BEJICHUS, YCIOBUIX JOMYCKa K TPOMEKYTOUHON aTTECTAllMU, TPUMEHSIEMbIX BUIaX TPOMEXKY-
TOYHOTO KOHTPOJIS.

N3noxenue TeopeTMUecKOoro mMaTepHalia JOJKHO COMPOBOXAATHCS WIUTFOCTPATUBHBIMHU
puUMepamMu, TIIATEIIbHO OTOOPaHHBIMU MPETIOaBaTeIeM TaK, YTOOBI TEXHUUECKUE TPYIHOCTH U
BBIKJIQJIKH [IPU PELIEHUH 33]]Ja4l HE OTBJIEKAJIU OT TJIABHOTO: OCMBICIICHUS HJIEU U CYTH IPUMEHS-
eMbIX MeTo10B. CIieyeT Bcerja yKa3plBaTh MPUMEPHI MPAKTHIECKOTO TPUMEHEHUST PACCMOTPEH-
HBIX Ha 3aHATHSIX ypaBHEHUU U GOPMYIL.
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[IpakTiueckue 3aHATUS AOKHBI ObITh OpPraHU30BaHbI MPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTAaBAJIOCh BPEMs Ha MEPHOAMUYECKOE BBHIMOJIHEHHE CTYJCHTaMU HEOOJBIION caMOoCTOs-
TeIbHOU padOTHI B Ay JUTOPUH JIJIsl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[IpenonaBaTens, BeAyIUN MPAKTHUECKUE 3aHATHS, TOJKEH COTTIaCOBBIBATh Y4eOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAUHYIO CUCTEMY 0003HAYCHHUIA.

[IpenoaBaTemnto cieayeT T0OMBATHCS CUCTEMATHUECKOW HENpPEephIBHOW pabOThl CTYACH-
TOB B TEYCHHE CEMECTPA, HEOOXOAUMO BBISBIISTH CHIIBHBIX CTYICHTOB U ITPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOT'0 po/jia OJIMMIINAJax U KOHKypcax.

CTyleHT J0JDKEH OUlylaTh 3aMHTEPECOBAHHOCTD IMPErnoaBaTelisi B JOCTH)KEHUN KOHEU-
HOTO pe3ysbTaTa: B NMPHOOPETEHUH OOYYalOIIUMHKCS IPOYHBIX 3HAHWUH, YMEHUH W BIIAJCHUS
HAKOIUICHHOM nH(OopMaluei uid pelieHus 3a1ad B mpodeccnoHanbHOM e TeIbHOCTH.

6.1.1. Oo6pa3oBaTejibHbIE TEXHOJOTHH

[TpoBeneHue 3aHATUI U aTTECTALMi BO3MOKHO B AUCTAaHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM CH-
CTEeMBI IUCTaHIIMOHHOTO 00y4eHus yHuBepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoit «MaTemMaTHKay 3JIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) nmo Bcem pasznenam
nporpammsl (cMm. 1. 4.4).

[Topsinok npoBefieHus pabOT B AUCTAaHIIMOHHOM (opMaTe yCTaHaBIMBAETCS OTIEIbHBIMU
pacropsHKeHUSIMU MTPOPEKTOpa Mo y4eOHOH padoTe W/MIIM HEHTPOM y4eOHO-METOINYECKOH pa-
OOTBHI.

6.2. MeTroauueckue yKazaHus JAJIsl 00y4aOUIUXCS 10 0CBOEHUIO

JTUCIHHUIIIHHDBI

Pasgen: 06bIKHOBEHHble anddepeHumanbHble ypaBHEeHUs

Wzyuenne nuddepeHnnanbHbIX ypaBHEHHH HMEET BaKHEWIIee 3HaUeHHe B MaTeMaTH4e-
CKOM 1moAroroBke MHxkeHepa. OObACHAETCS 3TO TeM, YTo AudQepeHIraIbHble YpaBHEHUS Ipe-
CTaBIISIOT COOOM MaTeMaTHYECKHE MOJIEIIH CaMbIX pa3HOO0Opa3HBIX MPOILIECCOB U SIBIICHUH, TaK KaK
UX PELICHHUs MO3BOJIAIOT OIMCATh DBOIIOLMIO U3Y4aeMOro IIpolecca, XapakTep IPOUCXOASAIINX €
MaTepUaIbHOW CUCTEMON N3MEHEHUH B 3aBUCUMOCTH OT IIEPBOHAYAIBHOI'O COCTOSIHUS CUCTEMBI.

OTnuuuTeNbHOE CBOWCTBO NU(PepeHIINATbHBIX YPaBHEHUNH COCTOUT B TOM, YTO MPH UX
MHTETPUPOBAHUU OOBIYHO MOTyUYaeTcsi OECUMCIIEHHOE MHOYKECTBO perieHuid. [t ypaBHeHuUS nep-
BOT'0 MOpPSAKA 3TO MHOXKECTBO OIMCBIBAETCSI OJTHOM MPOM3BOJIBHON MOCTOSHHON. YUTOOBI BBIAE-
JUTH U3 OECKOHEUYHOT0 MHOKECTBA PEIIEHUH TO, KOTOPOE OMKMCHIBAET UMEHHO JIaHHBIH Mmpoliece,
HE00X0IMMO 3a/1aTh JIOMOJHUTEIbHYI0 HH(pOpPMAINIO, HAIPUMEp, 3HATh HadalbHOE COCTOSHUE
npouecca. Takoe JOMOIHUTENBHOE YCIOBHE HA3BIBAETCS HAYAIbHBIM YCIOBHEM.

3anava MHTErpupoBaHus 1 HepeHIHaTIbHOTO YPaBHEHUS IEPBOTO MOPSIKA COBMECTHO C
Ha4yaJIbHBIM YCJIIOBHEM Ha3bIBA€TCs HaYaIbHOM 3a7a4el nim 3anaded Komm.

Jns nuddepeHnnanbHbIX YpaBHEHUH MEpBOTo MOpsiiKa cielyeT pa3indaTh oolee, yact-
HOE U 0c000€ pelIeHUs, a TAKKe OOIINIA, YaCTHBIM U 0COOBIN UHTETPAJIBI.

IIpu nHTErpUpOBaHNUN YPAaBHEHUN NIEPBOTO MOPAJIKA HAO MIPEXKIE BCETO ONPEAEIUTD TUIL
YpaBHEHHS, a 3aTEM YK€ MPUMEHUTh TOT WIK HHOM MeTo pemieHus. Hano o6s3arenbHO OCBOUTH
[IpOLIeyPY NPUBENCHNS YPABHEHUS IIEPBOIO MOPSAAKA K YPABHEHUIO C pa3/ICICHHBIMU IIEPEMEH-
HBIMH, TaK KAK UIMEHHO TAKWE YPAaBHEHUS MOKHO HEITOCPEICTBEHHO HHTETPUPOBATh.

Jns nuddepeHnanbHbIX YpaBHEHUH N — ro mopsijika 0043aTelbHO 3HaTh OCTAaHOBKH 3a-
naun Komm, kpaeBoii 3a7a4uu, 3a1a4yu Ha COOCTBEHHBIC 3HAUCHHUS.

B Teme, nocBsieHHON JMHEHHBIM TU(epeHIINaIbHBIM YPaBHEHUSIM N — IO MOpsKa,
HaJI0 3HATh TEOPEMBI O CTPYKTYpE OOILEro pemeHrs OAHOPOIHBIX U HEOJHOPOIHBIX YPaBHEHUH,
TaK KaK OHM YKa3bIBalOT IyTh IMOCTPOEHUs oO1ero pemrenus. OOpaTuTh BHUMAaHUE Ha TO, YTO
peleHne JIMHEHHBIX OJHOPOIHBIX AU(PepeHInanbHbIX YPaBHEHUNH N — ro Mopsijika ¢ MOCTOSH-
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HBIMHU K03 UIIMEHTaMH HE TpeOyeT HHTETPUPOBAHHUS, & CBOJIUTCS K YHCTO aJIreOpandecKou mpo-
OJieMe HaXOXJEHHUS KOPHEH COOTBETCTBYIOIIETO XapaKTePUCTHUECKOTO ypaBHeHUs. Hano 3HaTh
BU/JI YACTHBIX PEIICHUN JIMHEHHBIX OJJHOPOIHBIX U] PepeHInanbHbIX ypaBHEHUH N — ro mopsaka
C IOCTOSTHHBIMU KO3()(DUIIMEHTAaMH B 3aBUCHUMOCTH OT BUJa KOPHEH XapaKTePUCTUYECKOTO YpaB-
HEHUSI.

Hano 4eTko ysSCHUThH alrOPUTM MOCTPOCHUSI YACTHBIX PEIICHUN JTHHEWHBIX HEOIHOPO/-
HBIX au¢depeHIInaIbHbIX YPAaBHEHUH METOI0M MO100pa (METOA0M HEONPEIeICHHBIX KO3 HHIIH-
€HTOB), 0OpaTHB BHUMaHHE HA TO, YTO B 3TOM CIydae BUJ YACTHBIX PEIICHUH HEOTHOPOIHOTO
YpaBHEHHUS COOTBETCTBYET 10 CTPYKTYpE 3aJaHHOM MpaBoil 4acTH.

Pa3nesi: Teopusi BepoOSITHOCTEl U MaTeMaTHYeCKas CTATHUCTHKA

Jljig ycrenrtHoro oBJIaJieHUs] MaTepHalioM JaHHOTO pa3jeia HeoOX0IuMo, PEkKIe BCEro,
YETKO YCBOUTH OCHOBHBIC TMOHSTHUSI TEOPUU BEPOSITHOCTEH, OYCHD IIUPOKO HCIIOJIB3YyEeMbIE B pa3-
JIMYHBIX TPUIIOKEHUSX: IOHSATHE CIYy4YailHOro COOBITHS U €r0 BEPOSITHOCTH, CyMMbI U IIPOU3BEIe-
HUSL COOBITHIA, MOHSATHUS CIIyYailiHON BEJIMYMHBI M 3aKOHA €€ paclpeiesicHus], MaTeMaTUYECKOTO
OKUJAHUS U TUCIIEPCUU CIIyYaHOMN BEJIMYUHBI.

Hazno moHsTh, 94TO0 BEPOSITHOCTh — 3TO YHCIOBAs MEpa CTECIIEHNU BO3MOXXHOCTH TOSIBICHHUS
CIIy4aifHOTO COOBITHS. 3HATh KJIACCHYECKOE, CTATUCTUYECKOE U FEOMETPUUECKOE OIpe/IeTICHHS
BEPOSTHOCTH, CBS3b U PA3ININE MEXIy HUMU. HeCMOTpsI Ha BHENTHIOIO MTPOCTOTY KIACCHUECKOM
dopMyITBI onpesieienHs BepoaTHOCTH ciaydaitoro codstus A: P(A) = m/ N, menocpencreen-

HBI [10/ICYET YKciia N BCEBO3MOXKHBIX MCXOJI0B MUCIIBITAHUS U M - yKciia 6JaronpusTHIX HCX0JI0B
Tpebyer npumeneHus: Gpopmyn komOuHaTopuku. [Ipr 3TOM B Ka)K10i KOHKPETHOM 3a7ade Haa0
IIPOAHAIM3UPOBATh, KAKOM THUIl COCIMHEHUI BO3HUKAET, KOIJa U3 HEKOTOPOIO MHOKECTBA JJIe-
MEHTOB U3BJIEKAETCS JIPYroe MOJMHOXKECTBO (3TO MOTYT ObITh pa3MeleHHs], IEPECTAHOBKU WIIN
coyetanus). [Ipy BbIYMCICHNN BEPOSTHOCTEH CI0XKHBIX COOBITUI HA/l0 YMETh MPEICTaBUTh UX B
BUJIC CYMMBI WJIM TIPOU3BEICHHS (MJIM CyMMBI POM3BECHUI) MTPOCTHIX COOBITHI U TIPUMEHUTH
COOTBETCTBYIOIIIME OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEM.

Hano yeTko paznnyaTh THIIBI CITy4aliHBIX BEJIMYNUH — JUCKPETHBIE U HEIPEPBIBHBIE U 3HATh
OCHOBHBIE 3aKOHBI UX paciipenesneHus (OuHoMuansHeli, [lyaccona, runepreomerpuueckuii, oco-
OEHHO, HOPMaJIbHBIN 3aKOH pacipe/esieHus).

Jlis onycaHus 3aKOHOB PAacIpeleICHUs HENPEPBIBHBIX CIyYalHbIX BEIUYUH IPUMEHSAIOT
MHTErpabHyI0 (DYHKIHIO pachpe/eeHns BeposTHOCTel cinydaiinoit Bemmumnsl F (X)u mor-

HOCTb BepOﬂTHOCTCﬁ f (X) . Hamo YCBOUTH OIPCACIICHUA, BCPOHTHOCTHBIﬁ CMBICIT 1 CBOMCTBA

TUX (QYHKIUH, CBSI3b MEX/Ly HUMU U pacyeTHbIE (POPMYJIbI ISl UX OINPEAETICHHUS.

Hano 3HaTh onpenenenune, pacyeTHble (GOpMyJIIbl U BEPOSTHOCTHBIN CMBICII OCHOBHBIX YHC-
JIOBBIX XapaKTCPUCTUK CJ'Iy‘-I&fIHOfI BEJIIMYNHBI — MAaTEMAaTUYCCKOI'0 OXXUIaHUA (CpG)IHCFO 3Ha4ye-
HUS1) U JUCTIEPCUU (XapaKTEPUCTUKH pa3Opoca BOSMOKHBIX 3HAYCHHSI CIIy4aliHON BEJTMYUHBI OT-
HOCHUTEJIBHO CPEJIHEro 3HAYCHMUS ).

[Ipu u3yueHun MaTeMaTU4eCcKoi CTATUCTHKHU HAJIO MIOHATh, YTO OHA TECHEUIITUM 00pa3oM
CBSI3aHa C TEOPUEH BEPOSTHOCTEMN, U OOJBITMHCTBO €€ BHIBOJIOB Oa3MpPyeETCs Ha MPEACIIbHBIX T€O-
pemMax TEOpUH BEPOSTHOCTEN.

Bce xapakTepucTukH, n3ydaemple B Kypce MaTeMaTHYECKON CTATHCTHUKH, SIBISIOTCS CTa-
TUCTUYECKUMH aHAJIOTaMH COOTBETCTBYIOIIMX XapaKTEPUCTUK, PACCMATPUBAEMBIX B TEOPUH Be-
pOHTHOCTefI, IMMOJIY4YCHHBIMHA Ha OCHOBC OIpaHMYCHHOI'O 4YHCJia OIIBITHBIX JaHHBIX. CJ'IeJIOBa-
TEJbHO, €CJIH, HAIPUMEDP, MATEMAaTUYECKOE OXKUAAHUE U TUCIIEPCHSI CITy4allHON BEITMYHHBI, U3Y-
YaCMEBIC B TCOpHUU BepOﬂTHOCTeﬁ, ABJIAIOTCA XapaKTCPHBIMU HCCJ'Iy‘-IﬁfIHI:IMH qyucjiaMu, TO UX CTa-
TUCTUYECKHE aHAJIOTH — BBIOOPOUYHAsI CPENHSS M BBIOOpOUHas (WJIM MCIPABICHHAS) JUCTICPCHUS
SIBIISTFOTCSL CﬂyqaﬁHBIMI/I BCIIMYMHAMU, 3aBUCAIITUMHA OT o0BeMa U THIIA BBI60pKI/I " pa3siindHbIMHU
JUTSL pa3HBIX BEIOOPOK.
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Hano o6s3aTenbHO 3HaTh M yMETh BBIYUCIATH TOYEUHbIE OLIEHKH HEM3BECTHBIX MapaMeT-
POB pacIpeesieHus CIydyailHON BEJIWYHMHBI - BEHIOOPOYHYIO CPEIHIOI U BBHIOOPOUHYIO (WM HC-
MPABJICHHYIO0) AUCIIEPCHIO, TaK KaK JIF00as cTaTUuCTHYecKast 00paboTKa CBOAUTCS, MIPEKE BCETO,
K HaXO0XJEHUIO UMEHHO 3TUX XapaKTEPUCTHK.

CrnenyeTr 00paTuTh BHUMaHHE Ha TO, YTO 3TU OLICHKH SIBJISIOTCS MPUOIUKEHHBIMH, OCO-
OEHHO 17151 BEIOOPOK Majoro oobema, u Jjsl Cy>KACHUS O TOYHOCTH U HAJISKHOCTH ITHX OIICHOK
HaJ0 YMETh IPUMEHATh MHTEPBAJIbHbIE OLIEHKHU U 3HATh METOJUKY MOCTPOCHUS JTOBEPUTEIbHBIX
MHTEPBAJIOB.

OTMeTUM B 3aKJIIOYEHHUE, YTO YCIEIIHOE N3YUEHUE TUCIUIUINHBI « CriennaabHble pa3/iesbl
MaTeMaTHKW», IpuoOpeTeHrne He0OX0AUMbIX KOMIIETCHIINN, YMEHHI U HAaBBIKOB BJIAJICHUS MaTe-
MaTHYECKHUM alllapaToM TpeOyeT OT CTYJIEHTOB OOJIBLION CaMOCTOSTENIbHOM pabOTHI.

7. ®OH OLIEHOYHBIX CPEACTB

@OHJ1 OLIEHOYHBIX CPEACTB IpenacTaBieH B lpunoxxenun 2 k paboyeil mporpaMme U BKJIFOYAET
pa3aelsl:

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIHTATOB OOYUCHHUS.
2. IlIxana ¥ KpUTEpUH OLICHUBAHUS PE3yJIbTATOB O0YUCHUSI.
3. O1ieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOIb.

3.2. IlpoMexyTouHas aTTecTalus.
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Ilpunosicenue 1

TemaTuyeckuii miaH TUCHUILTHHBI «CHennaJbHbIe pa3aeibl MATEMATHKH
M0 HATIPABJIEHUIO MOATOTOBKH
23.05.01 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

[Tpodunp
«KoMnbIOTEepHbIH HH)KUHUPUHT B ABTOMOOMJIECTPOECHUID)
(bakamaBp)
Ouynas ¢popma 00yueHust
Tox Hadopa 2023/2024
Buabl yueOHoii padoThl,
BKJIIOYAsE CAMOCTOSITEIHHYIO Bubl caMOCTOSATEILHON PadoOThI ;IT’EECI‘::
N ? % g paboTy CTY1eHTOB, CTy/leHTOB i
o Paznen 2 % 2 M TPYI0EMKOCTH B 4acax
@ 5
o = &) Pe-
Jl | II/C | Jla6 | CPC | KCP | K.P. | K.II. | PTP | ¢pe- | K/p 2 | 3
par
Tpernii cemecTp
Pasznen 1. O6bikHoBeHHbIE AU de-
peHIHAIbHbIE YPABHEHHSI
1 OCHOBHBIE IIOHATHS OOBIKHOBEHHBIX 3 1 2 2 4 +

muddepeHIIMaTbHBIX YpaBHEHUN (11.Y.)
nepBoro nopsiaka. 3agaya Komu, teo-
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peMa CyIIECTBOBAHUS U €IMHCTBEHHO-
ctu ee peuieHusi Ilonarus oOuiero u
YaCTHOTO pPEIIeHHH, OoOLIero M dacT-
HOIO MHTErpayioB. ['eoMeTpUuecKuii
CMBICJI 00111eT0 UHTeTpasia 1.y 1-ro mo-
psaka

Boiiaua 3axanuii PI'P_mo a.y.

Pemenue n.y. mepBoro mnopsaka ¢ pas-
JIEJIICHHBIMH U pa3JIeNsIIOIIUMUCS TIepe-
MEHHBIMHU, OJTHOPOJIHBIX 1.Y.

JInnelinble n.y. nepsoro nopsaka Me-
TOJ BapHaly IPOU3BOJILHOM I1OCTO-
SHHOW, METOJ1 POU3BeIeHN bep-
HYJUIM. YpaBHeHue bepHyium.
KonTposabHasi p60Ta Ha ceMUHape
110 JI.V. IIEPBOI0 MOPS/IKA

Juddepennmanbaple ypaBHEHHS BBIC-
KX NopsAAKoB. OCHOBHBIE IOHSTHS.
[TocranoBka 3amaun Ko, kpaeBoii 3a-
nauyu. MIHTerpupoBaHue ypaBHEHHN Me-
TOJIOM TMOHUKEHUSI ITOPsIJIKA

JluHeliHble ofHOPOAHbIE A.y. N —TO No-
paaKka. Teopema o CTpyKType obuiero pe-
LWWEHWNA NMHENHbIX OAHOPOAHbIX A.Y. N —T0
nopagkKa. NocrtpoerHne ¢yHAAMEHTAIbHOM
CUCTEMbI pPeLeHUi gns ypaBHEHUIN ¢ no-
CTOSIHHbIMW KO3pPULUMEHTaAMMU.

JIuneliHbIE HEOMHOPOIHBIE 1.y. N-TO
nopsika. Teopema o CTpyKType o011ero
pemenns. Meroa moabopa 4acTHOTO
pemIeHusl Ui pa3IMyHbIX CIIeNHalIb-
HBIX BUJIOB [IPABOM YACTH.
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JIuHeiHbIE HEOAHOPOIHBIE 1.y. BTO-
poOro MopsifKa C MOCTOSHHBIMU KO3(-
bumMeHTaMu ¢ TPOU3BOIBHON HeIpe-
PBIBHOM ITpaBoii yacThio. MeTon Bapua-
[IMY TPOU3BOJIbHBIX TOCTOSIHHBIX

Kpaesble 3agaun. 3agaun Ha COOCTBEH-
HbIE 3HAUYECHUSA

1.9

Cuctembl OOBIKHOBEHHBIX AuddepeH-
UATBHBIX ypaBHEHHH. OCHOBHBIE T10O-
HATHS. PelieHne HOpMalIbHBIX CHCTEM
TUHEHHBIX auddepeHnnanbHbIX ypaB-
HEHHI METOIOM MCKITFOUYCHUSI.

KoHTposibHOE TecCTHPOBaHMeE 110 J1.Y.

10

Paznen 2. Teopusi BeposiTHOCTEH 1
MaTeMaTH4ecKasl CTaTHCTHKA
OCHOBHBIE TIOHSITUSI TEOPUU BEPOSITHO-
creit. CirydaliHble COOBITHS, MX THITHI.
Kiaccuyeckoe u ctaTucTUdecKoe onpe-
JIETICHHUSI BEPOATHOCTH, HUX CBOMCTBA.
HenocpencTBeHHbIN MMOACYET BEPOSAT-
HOCTH Ha OCHOBE KJIACCHYECKOTO OIpe-
JICICHMUS.

Boiiava 3aganus PT'P o Teopuu Be-
POSITHOCTEN M MATEMATHYECKOM CTa-
THCTHKE

10

11

DOnemeHTHl KoMOuHaTOpuKU. ['eomer-
pudeckas BEpOSITHOCTh. 3anaya brog-
dona. .Anredpa coObITHIi. 3aBUCHUMBIE
W HE3aBUCHMBIC COOBITHS. Y CIOBHas
BEpOATHOCTb. OCHOBHBIE TEOPEMBI TEO-
pUHU BEPOSITHOCTEM.

11

17



12

®dopmyrna noaHoM BepoAaTHOCTU. Dop-
myna bepHynnu, JokanbHas W MHTe-
rpajibHas TeopeMsl Jlamnaca

12

13

Crnyualinble BEJIMYUHBIL, UX TUIIBL, TIOHS-
THE 3aKOHA PaCHpeAEsICHUs CIIy4YaiiHON
BenurHbl. OCHOBHBIE 3aKOHBI pacrpe-
JIeJICHUS JUCKPETHOM CIIy4aiiHOW BEJIH-
YUHBI (TUNIEPTEOMETPUYECCKUN, OMHO-
MUaJIbHbIN, pacnpeaeneHue [lyaccona).

13

14

YucnoBble XapaKTEPUCTHKU AMCKPET-
HBIX U HEIIPEPBIBHBIX CIIy4YalHbIX BEJIN-
yyuH. MareMaTu4eckoe OXHUAAHUE WU
JUCIIEPCUS CIIyYalHbIX BEJIMYUH, UX BE-
POATHOCTHBI CMBICI W  CBOMWCTBA.
[I10THOCTB BEPOSTHOCTEN

14

15

3aKOHBI pacIpEENICHNs HEPEPBIBHBIX
CIly4ailHbIX BEJIUYMH (pPaBHOMEpPHBIH,
HOPMAJIbHBIN).

15

16

[IpenenbHbIE TEOPEMBI TEOPUN BEPOST-
Hocteil. HepaBenctBo Yebblmmena. Teo-
pema YeOnrmesa. Teopema bepnymu.
[lenTpanbpHas npeaeibHas Teopema.

16

17

DJieMeHTbl MaTeMaTH4YeCKOii CTaTH-
crukd. OCHOBHBIE 33Jaud MaTE€MaTH-
YEeCKOM cTaTUCTUKHU. BrIOOpOUHBINA Me-
Tox. 'eHepalibHast COBOKYITHOCTb U BbI-
6opka. CraTtucTUyecKoe pacrpezene-
Hue BbIOOpkuU. [locTpoenue smnupuye-
CKOM (YHKIMHM pacupeleNeHnus Bbl-
OOpKH, MOJUTOHA U TUCTOTPAMMBbI OT-
HOCHUTEJIbHBIX YaCTOT.

17
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TouedHbIE OIICHKH IapaMeTpOB pac-
npenenenus. Hecmemennsie, 3¢ dek-
TUBHBIE M COCTOSITEIbHBIC OLICHKH. BbI-

18 Oopounas cpenHss. BeibopouHas u mc- 18 2 2 4 +
npasiieHHas gucnepcuu. Ilonstue 00
WHTEPBAIBHBIX OI[CHKAX.
KoHTpoJIbHOE TeCTHPOBaHNE
dopma aTTecTallMU 19-21
Bcero 4acoB no quCHUILINHE ) 3
36| 36 72
PLP KOHTP.
pao.

19



Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«CHCIIHaJII)HLIe pasae/ibl MATEMATUKH

Hanpagnenue noarorosku: 23.05.01 «HazemHble TpaHCHOPTHO-TEXHOJIOTHYECKUE CPEICTBAY
[Tpodune «KoMnblOTepHBIH HHKUHUPUHT B aBTOMOOUIIECTPOCHUNY.
®dopma 00yueHHS: OUHasl.

Kadenpa: «Maremarukay

1. MeTOZlbI KOHTPOJIA 1 OICHUBaHUSA PE3YJIbTATOB .

JIst KOHTPOJISL yCIIEBA@MOCTH M KauecTBA OCBOCHHS AUCIMIUIMHBI HACTOAIIEH POrpaMMoi
IPEyCMOTPEHBI CIIETYFOIINE BUABI KOHTPOJISA:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lllkana u KPUTEPUHU OLIEHUBAHUS Pe3yJIbLTATOB 00y4YeHUSs

®opmMa NPOMEKYTOYHOMN aTTECTALMH: IK3AMEeH

[IpomexyTouHas arrectanus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOAUTCS 110 pe3yIbTaTaM
BBITNIOJIHEHUSI BCEX BUJIOB y4eOHOU paboThI, IPEyCMOTPEHHBIX YUEOHBIM IIJITAHOM 110 JaHHOM AUCILIU-
IUIMHE, IIPY 3TOM YYMUTBIBAIOTCA PE3YyJIbTAaThl TEKYLIErO0 KOHTPOJIS yCIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OneHKa CTEeNeHH JOCTHXKEHUS 00yJarolllMMUCS MJIaHUPYEMbIX pe3yibTaToB OOy4eHHUs 110
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJABaTeIeM, BEAYIIUM 3aHATHS 110 JUCHUIUIMHE METOJ0M JKCIIepT-
HOM oneHKH. [1o uroram nNpomMeKyTO4HOW aTTECTALMU 10 IUCHUILIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBHO» HUIIU «HEYOBIETBOPUTEIBLHO.

IIkana oueHNBaHUA Onucanne

BeinonHeHsl Bce 00si3aTesIbHbIE YCI0BHS MOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTALMH, IPEIYyCMOTPEHHBIE
IporpaMMoi quctuIuinHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJCHHBIM B
OTan4HO TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU, PUMEHSET UX B CUTyal[UsX MOBBIIIEHHOW CIOXHO-
ctu. Ilpm sToM MoOrytr OBITH JNONYILIEHBl HE3HAUYUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs IMPH IMEepeHOoce 3HaHWM u
YMEHHI Ha HOBbIE, HECTaHJAPTHBIE 3a/1a4H.
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Xoporo

BrinonHeHsl Bce 00si3aTe/lbHbIE YCJI0BUSI MOATOTOBKH CTY-
JAEGHTA K INPOMEXKYTOYHOH AaTTeCTAllUM, NPEITyCMOTPEHHBIE
nporpamMmoi TucuuIuiHbl. CTyJIEHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB [TOKA3aTENSIM, [IPUBEICHHBIM B
Ta0JIMIaxX, OMEPUPYET MPHUOOPETEHHBIMU 3HAHUSMU, YMCHHUSIMH,
HaBbIKaMu. B To e Bpems npu OTBETE I0MYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33Jaud pellaeT C HeJoYeTaMH, HE BIIHAIO-
IIMMU Ha OOIIUH X0/ PelICHHUS.

Y 10BIETBOPUTETILHO

BrinonHeHsl Bce o0si3aTesIbHbIe YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K IPOMEKYTOYHOM AaTTeCTAalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMECHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMs, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJJHAKO B PoOp-
MYJIMPOBaHHM OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]y aHa-
JIU30M, apryMEHTaluel U BBIBOJAMHU, B PEIIECHUM 33Ja4 MOTYT
coJiepxartbes rpyOble omuOKu. [l noaydeHus MpaBUIbHOIO OT-
BeTa TpeOYyIOTCS YTOUHSIOUIME BOIPOCHI.

HeynosnersopurenpHo

He BbmmosiHeHbl 00si3aTe/ibHbIE YCJOBHS HMOATOTOBKHM CTY-
AEHTA K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpamMmont pucuuiuesl, UJIM cTtyneHT neMoHCTpUpyer He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, JOMYCKAIOTCS 3HAYUTENbHBIE OIIMOKH, TPOSIBIIAETCS
OTCYTCTBHME 3HAHUMW, YMEHMM, HABBIKOB II0 PALY IIOKA3aTeleu,
CTYJEHT HUCIIBITBIBAECT 3HAUYUTEIBHBIE 3aTPYAHEHUS IIPU OIEpPHU-
POBaHMU 3HAHUSMU U YMEHUSAMMU.

3. OueHoO4YHBIE CPeICTBA

HaunmenoBaunue
OIIEHOYHOTO Cpea-
CTBa

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakrepucTuka OLEHOYHOTO
cpeicTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpeacTBo NpoBEPKH YMEHUN MPUMEHSATH
MOJTyYCHHbIE 3HAHUS JJISI pelIeHus 33134
OIIPEAEIEHHOIO0 THMA IO TEME WU pas3-
neiy

KOHTpOJIBHLIC 3aaa-
HUA
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2 | PacuerHo-rpadu-
yeckas pabora

(PTP)

CpencTtBo mpoOBEPKU YMEHHMM NPUMEHATH
IIOJIyYEHHBIC 3HAHUs 110 3apaHee Oolpese-
JICHHOM METOJIMKE MUl DPEIICHMsS 3a1ad
WY 33JaHAA 110 MOAYJII0 WU JUCLHU-
IIJIMHE B LEJIOM.

KoMmmnekr 3amanwmii
JUTSI BBITIOJTHEHHSI Pac-
YeTHO-TpapUIECKOM
paboThI

YcTHbIi onpoc co-

3 OecemOBaHuE,
(YO)

CpeacTBo KOHTPOJIS, OPraHU30BaHHOE KaK
crierManbHas 0ecea ne1aroruuaeckoro pa-
O0OTHUKA C O0YyYarolIMMCsI Ha TEMBI, CBS-
3aHHbIC C M3Y4aeMOil JUCIIUIUINHOM, U pac-
CUHUTAHHOC HAa BBIACHCHUC 06’beMa 3HAHUU

Bomnpocsl 1o
TeMam/paszenam JIuc-
LUTUTHHBI

oOydarolierocss 1Mo OMNpeIesieHHOMY pa3-
Jieny, TeMe, Ipo0IeMe U T.11.

CucreMa cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
4 Tect MIO3BOJISIOIIAsS aBTOMaTH3HUPO-
(T) BaTh MPOIEIypy HU3MEPEHUsS YpOBHS 3Ha-
HUM ¥ yMEHUI 00y4aromerocs.

Bapuanr Tecra

5 | Ox3amenanuonnsie | CpeCTBO MPOBEPKU 3HAHMM, YMEHHH, | DK3aMeHallMOHHbIE
OMIIETEI HaBBIKOB. MOYET BKJIFOYATH KOMILIEKC T€O- | OMIETHI
(9B) PETUYECKHUX BOIPOCOB, 3ajJiay, MpaKTHYe-

CKUX 3aJaHuil.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIIETO0 KOHTPOJISl YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOIBHBIE BOIIPOCHI
¥ 3aJ1aHus B popMe OJIAHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOSHUST 00yJaIOIIUMUCS Pa3ieiioB
JTUCHUIUINHEL, ipreM PI'P.

Conep:xanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpadguyeckas padora Ne 1 no audpepeHunajabHbIM ypaBHEHUSIM.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

MeTtonbl pemieHnit AudpepeHnanbHbIX YpaBHEHUH pa3IMyHOro TUIIA.

PacyerHo-rpaduueckas padora Ne 2 mo Teopuu BepoOSITHOCTEl U MATEMATHYECKOM CTATH-
CTHKeE.

Kpatkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Omnpenenenne BEpoOsSTHOCTEN CIydyailHbIX COOBITUMN, 3aKOHOB paclpe/iesieHusl TUCKPETHBIX U Helpe-
PBIBHBIX CIy4YailHBIX BEJINYMH U UX YUCIIOBBIX XapaKTEPUCTHK.

[TocTpoenue sMnupruyecKoil pyHKIMU pacrpeaeseHus] BBIOOPKH, TOJIMIOHA U TUCTOIPaMMBbI OTHO-
CUTEJIbHBIX YacTOT. PacyeT CTaTUCTUUECKUX XapaKTEePUCTHK BHIOOPKH.

Kommnuekr 3aganuit
JJIsl BBINIOJTHEHHUsI pacdyeTHO-rpadguyeckux pador (PI'P)
1o qucuuiuiiee «CnenuajbHble pa3aeibl MATEMaTHKH»

Mo 06bIKHOBEeHHbIM AnddepeHUnanbHbIM yPaBHEHUAM

Pemnte ypaBHeHus:

2. \J4+y*dx—ydy = x’ydy,
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10.
11.
12.

13.

14

15

2

Y 8 g

_+_
dx x* X
dy 3x+2y+1
dx x+1

xe’ dx+ (xzyey2 +tgy)dy =0.

Pemmts 3amaun Komm 151 ypaBHEHHI:

dy 2 3y
22 2 1)=1,
dx x* x o
4y +x3y = (x* +8)e *y?, y(0)=1.
Pemnts ypaBHEHHE: X2y +xy" = 1
. yp : I
. Permuts 3amauy Komm:  y" =18sin® ycosy, y(@) = % : y'(Q) =3.

Pemmth YpPaBHCHU:
reee e __

yoty =x,
y"'+5y"+7y +3y=(16x+20)e*,
y"+25y = 2c0s5x —sin5x +e°*

"3y 42y =— .
YT ie

. Pemmmts kpaeByro 3amauy: Yy''+2y'+5y=-3sin2x, y(0)=1, y(%) =0.

. Haiftu coOcTBeHHbIC 3HAaUeHUs A ¥ COOCTBEHHBIC (YHKIIMU Y 3aJauu:
y'+2y=0, y(0)=0, y'(b)=y().

Pemnte cucreMsl ypaBHEHMIA:
'=y-1, "=4y-3z+sinX,
19.{ =Y 20. {y, Y
y'=z-y. Z2'=2y—17—-COSX.
ITo Teopun BepossTHOCTEH

VY cOopunka umerotces 10 geraneit, Majio OTIMYAIONINXCS 10 BHEIIHEMY BUy. M3 HUX 6 neraneit
IIEPBOrO COPTa, a 4 — BTOoporo. KakoBa BEpOSTHOCTB TOTO, YTO CPEIU B3ATHIX HayJady 5 neTajien
3 okaxyTcs iepBoro copra?

B ypHe 7 4yepHBIX IIapOB M 5 JKEITHIX 1IapoB. HallTW BEpPOATHOCTH TOTO, UTO CPEAM Hayaaudy
W3BJICUCHHBIX 4-X IIAPOB OKaXKETCs 00siee 2-X JKENTHIX.

BeposTHOCTh OTKa3a KaXJOro M3 HE3aBUCHMO PAOOTAIOIIUX 3JIEMEHTOB JIEKTPUUECKON LEeNmU
pasaa P =0,05. Haiitu BepostrocTs Ge30TKa3HOM PabOTHI HIEKTPUIECKOM HEMH.

1+

|_|
Ha nByx crankax oOpa0aTbIBarOTCSI OJHOTHUIIHBIE  JI€TaId. BeposSTHOCTh M3rOTOBJICHHUS
CTaHIAPTHOW JeTaju i nepBoro cranka pasHa 0,96, a mis Broporo cranka - 0,92. leranu
CKJIa/IBIBAIOTCS B OJIHOM MECTE, NPUYEM IEPBBIM CTAaHOK HM3rOTaBIMBAcT B 1,5 pa3a MeHbIle
Jeraneii, yeM BTOpoi. HaliTm BEpOATHOCTH TOrO, 4YTO B35iTasg HayJady J€Talb OKaXeTCs
HECTaHJapPTHOM.
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5. BeposTHOCTH TOTO, YTO Haymaudy B3sTas ACTalb W3 MapTUU CTaHaapTHa, paBHa 0,92. Haiitu
BEPOSTHOCTh TOTO, YTO CPEOW B3SATHIX HayJauy ILIECTH JeTaliel He MEHEe JABYX OKaXyTcs
HECTaH/IaPTHBIMHU.

6. BeposiTHOCTE O€30TKa3HOM paboThI Kaxaoro u3 700 He3aBHCUMO PaOOTAOLINX 3JIEMEHTOB HEKO-
TOporo ycrpoicrta paBHa 0,85. HaliTi BEpOSITHOCTh TOTO, YTO BBIAYT U3 cTposi oT 80 mo 120
aeMeHTOB; poBHO 100 351eMEHTOB.

7. YcTpoHCTBO COCTOUT U3 4-X 3JIEMEHTOB, pa0OTAIOIIKUX HE3aBUCUMO JIPYT OT Jipyra. BeposTHOCTh
HAJIeKHON pabOThl KaXAOTO 3JeMEeHTa B onHOM uchbiTaHuM paBHa 0,9. CocTaBUTH 3aKOH
pacrpezenieHus: JUCKPETHOM clydaiiHOM BelnuuHbl X - YMclia OTKa3aBIIUX JEMEHTOB B OJIHOM

OIIBITC.
8. HeszaBucumbie ciydaifHble BETUYMHBI X W Y 33/1aHBI PsIaMH pacIipecIICHHS.
X | 215 2 | 3 Y |[15] 0| 2
P|lo1]o3]02] .. P |03 ]02] ..

Haiitu cpeqHee KBaapaTuuecKoe OTKIOHEHUE Benuunabl Z = 2 X 2_3Y.

9. VYcTpoiicTBO COCTOUT U3 4-X HE3aBUCUMO PAa0OTAIOLIMX OJHOTUIIHBIX 3JIEMEHTOB. BeposTHOCTh
HaJIeKHON paboThl Kaxaoro snemMenta pasHa 0,995. Haiitu BepoSATHOCTh TOTO, YTO PabOTAIOT
HE MEHEe TPEX 3JIEMEHTOB.

10. Cnyyaiinas BenmuunHa X 3a/aHa MJIOTHOCTBHIO BEPOSITHOCTEH:

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

Haiitn kosddunuent "a", unTerpanbHyio (GYHKIUIO pacrpeneicHUs
F(x), M(X), D(X) u BepositHocTh monaganust X B unrepai (0,2; 0,8).

11. Ha cranke u3roraBnuBaetcs aetanb. Ee anmuna X - cioyuaiiHas BeNMYWHA, pacHpeeleHHas 1Mo
HOpMaJbHOMY 3aKoHy ¢ mapamerpamu: =20 cM, 0 =1,1 cm. HaiiTu BepoATHOCTH TOrO, 4TO
JUTMHA JeTanu 3akimrodeHa Mexay 19 cm u 21,1 cm. Kakoe OoTKJIOHEHHME JJIMHBI JeTald OT d
MOKHO TapaHTHpoBaTh c BeposiTHocThio 0,9; 0,99? B kakux mnpeaenax OyIyT Jexarb
MIPAKTUYECKH BCE pa3Mepsbl aeTajneit ?

ITo MaTeMaTH4YeCKOH CTATUCTHKE
Jlnist kaxioro BapuanTa Tpedyercs:

1. TlpenctaBuTh ONBITHBIC JaHHBIC B CIPYIIIMPOBAHHOM BHUJIE, pa30MB Ha K paBHOOTCTOSIIIMX Ya-

CTHYHBIX HHTEPBAJIOB.

2. Haiitu sMmnupuueckyro GpyHKIIHIO pacTpeie]IeHus U IIOCTPOUTH €€ TpaduK.
3. TlocTpouTh MONUIOH U THCTOTPAMMY OTHOCHUTENBHBIX YaCTOT.
4. BBIYHCINTH METOJOM MPOM3BEACHUI YHCIOBBIC XaAPAKTEPUCTHKH BBIOOPKH: BBIOOPOYHYIO

CpPEeHIOI0, BEIOOPOYHYIO M HCIIPABICHHYIO JUCIEPCHH, BHIOOPOUHOE CpEIHEE KBaJpaTHUeCKOe
OTKJIOHEHHE, KO3 (DULIMEHTHl aCUMMETPUH U DKCIIECCa.

5. HaiiTu ToueuHbBle OLIEHKM MapaMeTpOB HOPMAIBHOTO 3aKOHA paclpe/eieHuss U MIOTHOCTh
BepostHocTer f(X).

6. IlpoBeputh, corjacyercs Ju NpUHUMaeMasi THIIOTe3a O HOPMAaJbHOM paclpeelieHUH TeHe-
pabHOW  COBOKYIHOCTH C JMITUPHYECKUM DACIIpPENICIEHUeM BBIOOPKH, WCIOJIB3Yys KpHTe-
pun IInpcona nu Konmoroposa (ipu ypoBHsx 3Haunumoctu 0,05; 0,01).

7. HaiiTm wHTEepBaJbHBIC OIEHKH MapaMeTPOB HOPMAILHOTO 3aKOHA pacTpeeICHUs, IPUHSB 10~
BEPUTENBbHYIO BepoaTHOCTE ¥ = 0,95 1 0,99.

3amanue
Pe3ynbTarhl peructpanuu cpeHel IKCITyaTallMOHHON CKOPOCTH JBUKEHHsI aBTOOYCOB Ha
MEXIYTOPOAHBIX MAPIIPYTaX MPEACTABICHBI B BII€ BAPUAIIMOHHOTO PsiJia B TAOIHIIE
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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
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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 39,3 411 431 46,5
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 44,2 51,0

Kpurepun onenkn:

- OLICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN OH PCTYJIAPHO B TCUHCHUEC CEMECTPA NPCACTABIIA
peUICHUA 3a/1a4, BBIIOJHWII IIOJIHOCTBIO BCC 3aJlaHHA U UX 3alllUTUII, OTBECTUB HA BOIIPOCHI IIPLCIIoaa-

BaTcCJiid,

- OLCHKA «HC 3a4YTCHO» BBICTABJISICTCA CTYACHTY, €CJIM OH HEPCTYJSIPHO B TCUCHUC CEMCECTpa IPEa-
CTaBJIAJ pCIICHUS 3aaa4, BbIIIOJHUWI 3alaHrA HEC IMOJHOCTBIO WUJIN BOO6H.[€ HC IMPCACTaBJIAI pa6OTLI

Ha INPOBCPKY, JOITYCKACT CYHMICCTBCHHBIC HETOYHOCTH B OTBE€TAX HA BOIIPOCHI IPCIIOAABATCIIA.

3AJIAHUE 1.

Y cTaHOBUTE COOTBETCTBHUE MCKAY HOMEPOM YpaBHCHUA U €TI0 TUIIOM
2) (1+ y®sin 2x)dx —2ycos® xdy=0

4) y3+2x7y =x4/3+2y”.

- YpPaBHEHHUE C Pa3ACISIIOIIMMUCS IEPEMEHHBIMH,

1) xy'+2y=x"*sin2x
, 4
3) y—7y=2X\/V

- nuHeiHoe g depeHranbHoe ypaBHEHHUE,

- ypaBHEHHUE B NOJHBIX AU PepeHnnanax,

- ypaBHeHue bepnymu,

3AJIAHHUE 2.
Jlano ypasrenue niepsoro mopsaka (5xy” + x°)dx—(y> —5x’y)dy =0 B dopme, comepxanteii gud-

depennmansl. [IpuBenuTe ero K BUAYy, pa3pelieHHOMY OTHOCHUTEIBHO MPOU3BOIHOM.

ypaBHEHUE, TPUBOJISIIEECS K OJTHOPOTHOMY.

TectoBoe 3agaHue no guddepeHuymnanbHbIM ypaBHEHUAM

OT1BeT

3AJJAHUE 3.

Hano auddepennmansHoe ypaBHEHHE
pemieHueM npu K, paBHOM:

y' =(2k +3)x*, Torma ¢ynxmus Y =2X> sBIAETCA €ro

‘ Otser

3ATAHMUE 4.

O6mmii maTerpan auddepeHmEaTbHOro ypapHenus Yy dy = dx
X

AMeEET BUJI

‘ OTtser

3AJIAHHUE 5.
VYKaxuTe HHTETrpaJbHYI0 KpUBYIO pemieHus 3agaun Kommu ams 0ObIKHOBEHHOTO JuddepeHImaib-

Horo ypaBHenus Xy ' =y-1 y@)=2.
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yA

N ™ >

0 X
-1

BAPUAHTBI OTBETOB: 1)A 2)B  3)C 4)D.
3AJIAHME 6.

Jlano muddepeHnnanbpHoe ypaBHeHHe BToporo nopsaka y” = x° + X. Torzaa obiiee peleHue ypas-

HEHUS UMEET BUJ
BAPUAHTBI OTBETOB:

1 1 1 1
D) y=—x*+=x*+Cx+C 2) y=—x*+=x3+C,x+C
)Y 1 3 1 2 )Y 12 6 1 2

3) y:ix“+%x3+clx+c2 4) y=6x*+2x>+C,x.

3AJIAHUE 7.
Pemenne 3amaun Komm — y" =2x+1, y(0)=y'(0)=0 UMEET BUJI

BAPUAHTBLI OTBETOB:

., x® x? ., x®
1) y=—+X 2) y=—+— 3) y=—+X 4) y=—=X
)Y=73 Vy=73+5 3vy=7 ) Y=
3AJJIAHUE 8.

Hano muddepennmansaoe ypaBHeHHE BTOpOro nopsiaka 2Xy”—Yy =0, Ttorma ero odiiee penicHue
UMECT BUJL:

‘ Otser ‘ ‘
3AJAHUE 9.

Hano muddepeHnmansHoe ypaBHEHHE BTOpOro nopsiaka Y'ctg4x+ 4y’ =0, toraa ero oOrmiee pere-

HHE UMEET BUJI
BAPUAHTBLI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=-C,cos4x+C,

3) y=C;sindx+C, 4) y=-C;sin4x+C,.

3AZIAHMUE 10.

Kopru xapakrepuctudeckoro ypasnenus pasusl K, =k, =-1,  Kk,, =+2, Torma ¢pysnamenrann-

Hasl CUCTEMa PEIICHHUH JIMTHEHHOTO OJJHOPOJIHOTO AU(HEPESHIINATHFHOTO YPABHEHHSI C TIOCTOSTHHBIMU
KodduimeHTamMu O0y1eT UMETh BH/]T
BAPUAHTBI OTBETOB:

1) y,=¢€*, y,=e*, y,=co0s3x, Y,=sin3x

2) yl — e—x’ y2 — e—Zx’ y3 — eSx’ y4 — e—3x

3) y,=€*, y,=e", y,=cos3x, Y,=-sin3x

4) Y1 =e’, Y, = xe™, Y; = eZX’ Ya= e,

3AJJIAHME 11.

Kopnu xapakrepuctudeckoro ypasHenus pasusl K, =K, =5, Kk;, =5*I. Torna oOmee pemenne

JUHEWHOTO OJHOPOAHOrO AU (epeHIInanbHOr0 YpaBHEHUs ¢ MOCTOSHHBIME KO3 duuneHTamu Oy-
JIeT UMETh BHJI:
‘ Otset ‘ ‘
3AJIAHHUE 12.
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N3BecTtHa (yHIaMEHTAJIbHAS CHCTEMa PEIICHWH OJHOPOJHOTO JMHEHHOro auddQepeHIraIbHOro
ypasuenus: Y, =1, y,=X, Y,=x". Torga 4acTHOe pelICHHE YPaBHEHHS, yIOBIETBOPSIONIEE

HavanbHbIM ycnoBusiM  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-0,5x%
3AJJAHME 13.

Oyukmust Y =C,e”" +C,xe™ sBiusiercst OOIIMM PEIICHHEM JIMHEHHOTO OHOPOIHOTO Au(hepeHiiu-
QITBHOTO YPABHEHHSI C TOCTOSTHHBIMU KOA(D(PHUIIMEHTaMH, TOTJa €ro XapaKTepUCTHUECKOE ypaBHEHUE
UMEET BU/]I

BAPUAHTBI OTBETOB:

1) k*-1=0 2) k?*-k=0 3) k®+2k+1=0 4) k®*—-2k+1=0.

3AJIAHUE 14.

Oo6mee pemenne quddepennuanpioro ypaBHenus Yy'+4y +3y =0 wumeer Bua

| OtBer |

3AJIAHME 15.

YacTHOMY  pEIICHUIO  JIMHEHWHOTO  HEOAHOpOAHOro  auddepeHnnanbHOro  ypaBHEHHUS
y"—3y'+2y=2x-1 1o BUAY €ro MpaBoil YaCTH COOTBETCTBYET (DYHKIIHSI

BAPUAHTBI OTBETOB:
1) y,=AxX*+Bx 2)y,=Ax+B 3)y,=Ax 4)y, =A"+Bx+C..

3AJIAHHUE 16.
Jano nuneiinoe HeogHOpogHOE MU depeHIaTbHOE YpaBHEHNE C OCTOSHHBIMU KO3 PUIIeHTaMU

2y"+Yy'+2y =xe*sin2x. 3amucarh BHI YaCTHOTO PEIICHHS C HEONPEAEIEHHBIMH KO3(hHUIIHEH-

TaMu
‘ OtBer ‘ ‘
3AJIAHHME 17.

JlaHo nuHeliHOe HeoJHOpoHOE U (hepeHIInaTbHOE YPaBHEHNE C TOCTOSIHHBIMU KO3 GHUIIMEHTaMU
y"+4y =2ctg2x. B xakoM Bujie cieayeT HCKaTh YaCTHOE PelIeHNE HEOJHOPOIHOTO YPAaBHEHHS Me-

TOJIOM BapHAaIlMH NPOHU3BOJIEHBIX MOCTOSHHBIX ?

| OtBer ‘

3AJJAHHUE 18.

Pemrenne kpaeBoii 3amaun  y" =2x+1, 0<x<3 y0)=1 y(@3)=9/2

UMCECT B

3 2 3 2

BAPUAHTBI OTBETOB: 1) y = %+X?—3x 11 2 y= %+X?—3x 1 3)
3 2 3 2

y:X—+X——Ex+1 4) y:X—+X—+£x+1.

3 2 3 3 2 3
3AJTAHMUE 20.

r_ 3 ,
Obee pemienne cucreMsl auddepeHnnanbHbIX ypaBHEHUH {yf %
Y, =2y, Y,

UMeEeT BH[
BAPUAHTBI OTBETOB:

y, =C,e”+C,e™, y, =Ce?* +Ce ™,
1 2

) y, = %Cle2X -C,e™ ) Y, = —%Cle2X ~-C,e™
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2 3 -2 3
y, =C,e“*+C,e™, y, =Ce " +C,e™,

3 4
) Y, = %Cle2X +C,e ) y, = —%Cle2X +C,e7%.

TecToBOE 3a7aHMeE 110 TEOPpUH Bep0ﬂTHOCTeﬁ M MAaTeMaTH4eCKOil CTATUCTHKE

3AJIAHHE 1

KonnuecTBo crioco60B paciipeneieH s TpeX MPU30BbIX MECT B OJIMMITHA/JIE 110 TEOPUU BEPOSTHOCTEN
cpenu 10 yyacCTHUKOB paBHO

BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJIAHHUE 2

W3 ypHBI, B KOTOpOH HaxomaTcst 6 OenblXx W 4 YEpHBIX I1apa, U3BJICKAIOT Hayaady 2 mapa. Torma
BEPOSATHOCTH TOTO, 4TO 00a 1apa OyayT OenbIMU, paBHA

BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3AJIAHHUE 3

B xpyr pagnyca R Opomrena todka. Torma BeposITHOCTh TOTO, UTO OHA TIOMAJIET B 3AIITPHXOBAHHYIO
00JacTh, paBHa

307K LA
0 X

A

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3AJIAHHUE 4
Hecosmectrblie coobitus A, B,C ne o6pasyror nonnyio rpymnmy coGbITHii, €clii KX BEpPOSTHOCTH

paBHBL:
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).
3AJIAHHUE 5
Bpocatot 2 Mmonetsl. CobbiTuS: A - Tep0 Ha niepBoii MoHeTe, B- 1udpa Ha BTOpOil MOHETE SIBJISIOTCS:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU  2) COBMECTHBIMU

3) He3aBUCUMBIMU  4) 3aBHCHUMBIMHU.
3AJIAHHUE 6
Crynenrt 3Haet 20 Bonpocos nporpammel u3 30. Torga BEposITHOCTh IPaBUIIBHOTO OTBETA HA 3 BO-
poca paBHa
BAPUAHTBI OTBETOB: 1) 57/203 2) 8/27 3)19/75 4) 146/203.
3AJIAHHUE 7
B nepBoii ypHe 6 OenbIx U 8 uepHBIX IIApOB, BO BTOPOM 7 OenbIX U 3 yepHbIX mapa. M3 Haynauy
B3SITOM YPHBI BEIHYT 0JiH 1map. Tora BeposSTHOCTh TOTO, YTO ATOT IIAp OKAXKETCs OEIIbIM, paBHA
‘ OtBet ‘
3AJIAHHUE 8
CoObiTHe A MOXET HACTYIUTb JIMIIb [P YCIOBUH MOSBICHUS OJJHOTO U3 2-X HECOBMECTHBIX COOBI-
tiit B, u B,, 0Opasyronux nonuyto rpymmy. M3sectasl BepositHocts P(B,) =2/3 u ycnosHble Be-

positHoctn By (A)=1/3, B, (A)=2/5. Toraa BeposTHOCTE COOBITHS A pasna

BAPUAHTBLI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.
3AJJAHMUE 9
I[I/ICerTHaﬂ cnyqaﬁHaﬂ BCJIMYHMHA 3a/laHa 3aKOHOM paclpCACICHUA BCpOHTHOCTCﬁ
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X 1 3 5
P 0,1 0,3 0,6
Torna eé ¢pyuxius pacrpenenenus sepositaocteit 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 1l<X
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 Xx<1
01 1<x<3 01 1<x<3
3) F(x)= npu 1L<X 4) F(x) = npu <X
0,4 npu 3<x<5 0,3 npu 3<x<5
1 npu X>5 0,6 npu  X>05.
3AJIAHHE 10

HenpepbiBHas citydaiiHas BeJIMYMHA 3a/I1aHa HHTETpaIbHOU (QyHKIIMEH
0 npu X<0,

pacmpenenenns Bepostaocteii F(X)={Xx*/9 npu 0<x<3,
1 npu  X>3.

Torpa naoTHOCTH BGPOHTHOCTCﬁ f (X) HUMCECT BU]

| OtBer |
3AJIAHHME 11
['padux mmotHOCTH BeposTHOCTeH f (X) moka3aH Ha pucyHke. Torna 3HaueHne a
f(x)
a
o‘ 2a X
paBHO
BAPUAHTBI OTBETOB: 1)0,5 2)1 3 J2 4) 2.
3AJJIAHHUE 12

JuckperHas ciydaiiHasi BEIMUKMHA 33/1aHa 3aKOHOM PACTIPEIEIEHUS] BEPOSITHOCTEN

X 0 1 3

P 0,2 0,3 0,5
Torpa e€ maTremMaTuyecKkoe 0KHMJIaHUE U TUCIIEPCHsl PaBHBI
‘ Otset ‘ ‘
3AJAHME 13
BepositHoCTh mosiBnieHus coObITHS A B 30 HE3aBHCUMBIX UCIIBITAHUSX, IPOBOAUMBIX 110 cxeme bep-
HyJUH, paBHa 0,6. Toraa qucnepcus yucia NosBIEHUN 3TOr0 COOBITUS pPaBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.
3AJAHMUE 14
HenpepoiBHas citydaiiHas BeTMUMHA paclipe/ieieHa paBHOMEpHO Ha unTepsaie (6, 10). Torna e€ ma-
TEMaTHYECKOEe OKUJAAHHUE U AUCIIEPCHSI COOTBETCTBEHHO PaBHbI
‘ Otset ‘ ‘
3ATAHUE 5
HenpepoiBHas ciyyaiiHas BenuunHa X MOJYMHEHA HOPMAJbHOMY 3aKOHY pacIlpeesieHus] ¢ MaTe-
matnueckuM oxunanuem M (X)=a=20. BepostHocTb € nmomaganus B uHtepBan (20, 25) paBHa
0,4. Torna BeposiTHOCTD €€ nonaganusi B uHtepnan (15, 20) paBHa

Otser | |
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3ATAHHME 16
CraTrcTudeckoe pacrpeieneHne BHIOOPKH UMEET BU/
X 2 4 5 8

i
n 2 5 7 6

1
Torz[a OTHOCHUTEIIbHAs 4aCTOTa BApHUAHTBL Xl =4 paBHa

| OtBer |
3AJJAHME 17
ITo BeIOOpKE 00beMa N=100 mocTpoeHa rUCTOrpaMMa 4acToT.
n
h
10
8
a
2
02 8 12 16 x

Torna 3HayeHne a paBHO:
| OtBer |
3ATAHHME 18
W3BeCTHO CTaTUCTUYECKOE pACIIpEIeTICHUE BHIOOPKU
X; 6 7 10 12 13

n, 5 6 8 7 4

Torna e€ BeiGOpouHas cpenusas X, paBHa

‘ Otser ‘ ‘
3ATIAHHME 19
Jana Bei6opka o0bema N. Eciau KaxIplid 3JIeMEHT BHIOOPKH YMEHBIIUTD B TPU pa3a, TO BBIOOpOYHast

cpennsas X, .

BAPUAHTBI OTBETOB: 1) He usmenutcs 2) ymeHbIIUTCA B 3 paza
3) yBenuuutes B 3 paza  4) yMeHbIIUTCS B 9 pas.
3ATAHHME 20

Mopna M u Meauana m, BapuallMOHHOIO psijia
X 12 13 15 16 18 20

n, 4 9 18 14 11 5

1
PaBHBI
‘ Otset ‘
3AJIAHHME 21
Bri0opouHas cpeHss 17151 JaHHOT'O CTaTUCTUYECKOTO paclpeieieHns BEIOOpKU
X; 2 4 5 8 10

n. 4 7 14 8 7

paBHa X, =6. Torxa BeiGopouHas auctepcus D, pasna

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3A/IAHME 22
Haiit noBepuTenbHbII HHTEPBAJ JIJISl OLICHKH ¢ HAASKHOCThIO ¥ = 0,95 Hem3BeCTHOr0 MaTeMaTuye-

CKOT'O OKHJIaHHsl HOPMAJILHO PACHPEIETIEHHOTO IPU3HaKka X TIeHepalTbHON COBOKYIIHOCTH X, €CIIHU
u3BecTHB 00beM BbIOOpkH N =30, BeIOOpOUHas cpemusisi X, = 2500, cpemHee KBaapaTudeckoe OT-

KJIOHEHHE TeHEepaJIbHOM COBOKYyNHOCTH o =100, KBaHTHIIb HOpMAJIBHOTO pacnpeneneHus t =2,58.

| OtBer | |
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Kpurepum ouenku:

- OLICHKA «3a4YTE€HO)» BBLICTABIIIETCS CTYAEHTY, €CIIU OH PETYIAPHO B TEUEHUE CEMECTPA IIPEACTABIIAI
pelleHus 3a/1a4, BHITOJIHWII MOJHOCTBIO BCE 3a/1aHUS U UX 3allUTUI, OTBETUB Ha BOMPOCHI IIpenoja-
BaTels;

- OLICHKA «HE 3aYTEHO» BBICTABIIAETCS CTYACHTY, €CJIM OH HEPEryJsipHO B TEUEHUE ceMecTpa Impe-
CTaBJISUI PELICHUs 33a]a4, BBIIIOJIHUI 3a/1aHUs HE IIOJHOCTHIO MJIM BOOOIIE HE MPENCTaBIsUI pabOThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEIoaaBaTess.

Jyig ipoBeieHus! TEKYIEero KOHTPOJISl 3HAHHUM CTY/IEHTOB B IUCTAaHIIMOHHOM (opMaTe B pas-

pabotanHbIX Kadenpoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEKYTOUHbIE (MIPOOHBIE) Te-
CTBI.

3.2. IlpoMeskyTOYHAS ATTECTAIUA

[TpomMexxyTouHast aTTecTanus - (3K3aMeH) MPOBOUTCS 110 OUIIETaM B YCTHOU (hopMme.
Bpewmst s moAroTOBKY OTBETA Ha BOMPOCH! He Ooiee 45 MUH.

busier BKiIIOYaeT TEOPETUUECKUIM BOIIPOC U 3a/1a4H.

KoMrmuiekTsl 2K3aMeHallMOHHBIX OUJIETOB XpaHsTcs Ha Kadenpe «MaTtemaTtukay.
TunoBbie BApUAHTHI OWJIETOB MPUJIATAIOTCS.

N

B

10.

11.

12.

KommnuiekT Bonipocon
1o aucuuiuinie «CrnenuajbHble pa3ae/ibl MATEMATHKH

OBBIKHOBEHHBIE TUOP®EPEHIIUAJIBHBIE YPABHEHMUSA

OcHOBHbBIE MTOHATHS TEOPUH OOBIKHOBEHHBIX AU PepeHInanbHbIX YPaBHEHUI IEPBOTO MOPSIIKA:
orpeieieHue OOBIKHOBEHHOTO TH(epeHIMaIbHOTO ypaBHEHHS, (POPMBI 3anIiCH OOBIKHOBEH-
HOro nuddepeHanIbHOr0 ypaBHeHHs EPBOro MOPsIIKa, MOHITHUS OOIIEro U YacTHOTO pelle-
HUM, 00IIIET0 U YaCTHOTO MHTETPAJIOB.

[TocranoBka 3anaun Komru ans auddepeHnnanbHOro ypaBHEeHUs IEPBOTO MOPSIKA.

Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH pellieHus A nuddepeHalbHOr0 ypaBHEHUs
IIEPBOTO MOPAIKA.

I'eomeTprueckuii cMbIC 00IIEr0 HHTETpaia OOBIKHOBEHHOTO J1.Y. IIEPBOT0 MOPSAKa.
Juddepennnanbabie ypaBHEHUS TIEPBOTO MOPSAAKA C pa3IeIeHHBIMH U Pa3AesSIOIUMUCS mepe-
MEHHBIMU.

Jluneitnpie nuddepeHnnanbHble ypaBHEHUS IEPBOTo Mopsaka. MeTo Bapraiiy mpor3BOJIbHON
MOCTOSIHHOM.

Huddepennnanbabie ypaBHeHHs N-10 mopsaaka. OCHOBHbIE TOHATHS: ()OPMBI 3alMHCH, TIOHSATHUS
00111ero ¥ YaCTHOTO PEIIeHUH.

[TocranoBka 3amgaun Komm u kpaeBoit 3aaun 1151 0OBIKHOBEHHOTO TU((hepeHIInaTbsHOTO YpaB-
HEHHUsI N-TO TOPsIIKA.

WuterpupoBanue auddepeHuanbHbpIX ypaBHEHUH N-TO MOPSIKa METOJOM MOHIKEHUS T0-
pAanKa.

Jluneitnpie ogHOpOIHBIE AU depeHInanbHbie ypaBHEeHUsT N-ro mopsiaka. OOime cBolcTBa pe-
IIEHUI: TOHATHUS JIMHEWHO 3aBUCHUMBIX M JIMHEHHO HE3aBHCUMBIX PEIICHUH, ONMPEeACTUTENS
Bponckoro, nonstre GpyHAaMEeHTaIbHONW CUCTEMBI PEIICHUH.

Teopema o cTpykType 00111ero peneHnuss OOBIKHOBEHHOTO IMHEHHOTO OAHOPOIHOTO nuddepeH-
LHUATBHOTO YPaBHEHUS N-TO MOPSAIKA.

Jluneitnbie omHOpOIHBIE MU PepeHIIMaTbHBIC YpaBHEHUS N-TO TIOPSIIKA C MOCTOSTHHBIMHU KO3 (-
¢bunmeHTamMu. XapakTepUCTUIECKOE YPaBHEHHE, €T0 CBs3b ¢ MU HepeHIINaTbHBIM YPaBHEHUEM.
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13. Bujg yacTHBIX pelieHuil JUHEWHOTO OJHOPOIHOTO AuddepeHIInaTbHOTO YpaBHEHHS N - TO TI0-
psi/iKa ¢ MOCTOSIHHBIMU K03(ppuiimeHTaMu B 3aBUCUMOCTH OT BH/1a KOPHEH XapaKTepUCTHYECKOTO
yYpaBHEHHUSL.

14. Jluneiinbie HEOAHOPOHBIC MU (DepeHIMATBLHBIC YpaBHEHHS. TeopemMa o0 CTPYKType 00IIero pe-
IICHHUSL.

15. Pemenue MTuHEHHBIX HEOTHOPOIHBIX AU epeHInanbHbIX ypaBHEHHH C TOCTOSHHBIMU KO3 du-
eHTaMu. Meton moaoopa 4acTHOTO PeIIeH s IS IPaBbIX YyacTeil Buaa

f(x)=P,(x)e”, f(x)=M cospx+ Nsin X,
f (x) = P(x)e™ cos Sx + Q(x)e”™ sin Bx.

16. Pemenue MMHEHHBIX HEOAHOPOIHBIX AU PEpEeHINATBHBIX YPAaBHEHHI METOIOM BapHalluy Ipo-
W3BOJIBHBIX TIOCTOSIHHBIX.

17. TlocTaHoBKa U pelICHHE 3a/1a41 Ha COOCTBEHHBIC 3HAYCHUSI.

18. Cucremsl nuddepenuuansueix ypaBHeHui. [lonstiue HopmanbHO# cucteMsbl. [loHsTHS 0011€TO

Y 4aCcTHOTO peuleHui cuctemsl. Teopema o mpuBeneHuu AuQdepeHnaibHOro ypaBHeHUs N-To
MOpsiIKa K HOPMAJIbHOU cucTeMe. MeTo1 HCKITIOYeHUST HEM3BECTHBIX.

TEOPUS BEPOSITHOCTEM

1. Bunasl ciy4aifHbIX COOBITHH.

2. Knaccuueckoe M CTaTUCTMUYECKOE ONPEENICHHsI BEPOSTHOCTH MOABICHHS COOBITHS. OCHOBHBIE
(bopMyIBl KOMOMHATOPUKH.

3. IIpuHIHMI CTATUCTUYECKON YCTOWYMBOCTH OTHOCHTEIBHBIX 4aCTOT. CBs3b U pa3iuyHue MEXKAY

KJIACCUYECKHUM U CTAaTUCTUYECKUM OIPEAEIECHUSIMU BEPOSTHOCTH.

I'eomeTpuueckoe ornpeenenue BepoaTHocTy. 3anada broddona.

5. Anrebpa coObitrii. [IoHATHS CyMMBI M IPOU3BENICHHS COOBITHI, UX TEOMETPUIECKasi HHTEepIpe-
tanus. OCHOBHBIE 3aKOHBI aJTeOpbl COOBITUH.

6. Teopema ciio’keHUS BEPOSITHOCTEH JIJIsl HECOBMECTHBIX COOBITHI. CrieicTBUS U3 HEe.

7. Teopema CII0)KE€HUS BEPOSITHOCTEH /17151 COBMECTHBIX COOBITHH.

8. Teopema yMHOKEHUS BEPOSITHOCTEH JIJTS 3aBUCUMBIX M HE3aBUCUMBIX COOBITHH. [loHATHE YCITOB-
HOU BEPOSITHOCTH.

9. Teopema 0 BepOSATHOCTH MOSIBIEHUS XOTS ObI OJJHOTO COOBITHS.

10. ®opMmyira IOJITHOW BEPOSITHOCTH.

11. ®opmyna bepnymiu.

12. JloxanbHast ¥ MHTETpaibHast TeopeMbl Jlamaca.

13. Onpenenenuie u TUNBI CiTydaitHbIX BeauuuH. [loHsATHE 3aKOHA pacnpesieneH s cilyJyaiHoi Benu-
yuHbL. Ps pacnipeneneHus.

14. UnterpanbHas GyHKUUS pacripeneneHus BepostHocTell. OnpeneneHne, BEpOATHOCTHBINA CMBICIT
U CBOMCTBA.
IInotHOCTH BeposiTHOCTEN. OmnpeneneHne, BEpOSTHOCTHBIM CMBICI 1 CBOMCTBA.

15. CBs13b MeX/ly HHTETpaJIbHON (PyHKIIMEHN pacnpeiesieHusl BEpOSITHOCTEHN U IJIOTHOCTHIO BEPOSITHO-
CTEH.

16. Onpenenenne, BEPOSITHOCTHBIH CMBICT W CBOWCTBA MaTEMAaTHYECKOTO OXKUIAHUS JIJISI TUCKPET-
HBIX ¥ HETIPEPBIBHBIX CIIy4YalHbIX BEJIMYHH.

17. Onpenenenue, BEpOSITHOCTHBINA CMBICT M CBOMCTBA IUCIIEPCHH.

18. buHOMHUaIBHBIN 3aKOH pacrpeieeHuUs.

19. Cpennee n HanBepoOSATHEHIIIEE YKCIIa MTOSBICHUH COOBITHS TPU OMHOMHAIBHOM pacIpe/IeIICHUH.

20. 3axon pacnpeznenenus [lyaccona.

21. PaBHOMEpPHBIH 3aKOH pacnpeeNieHHsI BEPOSTHOCTEH.

22. [loka3aTenbHBIN 3aKOH pacipeesieH s BEpOSTHOCTEH.

&
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23. HopmanbHBIH 3aKOH paclpeeieHus BEpOsTHOCTEN. BEpoATHOCT Momaianusi  HOPMaJIbHO pac-
IIPEACIICHHON CIIy4allHOM BEJIMYHMHBI HA IIPOU3BOJIBHBIA KOHEUHBII UHTEPBAJL.

24. BepoATHOCTB ITONaJaHUs HOPMaJIbHO PACIPENe/IEHHOM Cily4aifHON BeJIMUYMHBI HA UHTEpBaJl, CUM-
METPUYHBIM OTHOCUTENIBHO cpeaHero 3HaueHus. [IpaBuno tpex curm. Teopema JlsmyHoBa.

25. [IpenenbHble TEOPEMBI TEOPHH BEPOSATHOCTEH.

MATEMATHYECKAS CTATUCTHKA

=

[Ipeamer 1 OCHOBHBIC 3a]]a4¥ MATEMATUYECKON CTATUCTUKH.

[TonsiTue o BEIOOpOUHOM MeTo/e. [ 'eHepanbpHas U BBIOOPOYHAs COBOKYITHOCTH.
OCHOBHBIE TOHATHUS MATEMATHYECKOM CTATHCTUKY (BapUAIIMOHHBIN PSIJl, YaCTOTA, OTHOCHTEIIbHAS
4acTOTa, CTATUCTUYECKOE paclpe/ielieHuEe BEIOOPKH).

4. Dmnupuueckas QyHKIHUs pacnpeaeieHus BEIOOPKU U €€ CBOWCTBA.

5. IloauroH 4acTOT U HOJUTOH OTHOCUTEIBHBIX YacTOT.

6. 'mcrorpaMma 4acTOT U OTHOCHUTEJIBHBIX YaCTOT.

7. TodveuyHbIC OIICHKU MApaMETPOB pacrpenencHus. TpeOoBaHUs K OIICHKAM.

8

9.

1

wn

Bri6opounas cpeansisi. CBOMCTBO YCTOMYHUBOCTH BHIOOPOUHBIX CPETHUX.
Bri6opouHas u vcnpaBieHHast JUCIEPCUN.
0. UnTepBasibHble OIeHKU. [|OBepUTENbHBIN MHTEpPBAI U JOBEpUTEIbHAsT BEPOSITHOCTh. [loHsATHE

TOYHOCTH OLIEHKH.

11. [TocTpoeHne MOBEpUTEIHHOIO WHTEpBANia JIJSl OLIEHKH IeHepadbHOW CpeqHel Mpu HU3BECTHOM
CpeHEM KBaJpaTUYECKOM OTKJIOHEHUHU.

12. [TocTpoenue JOBEPUTEIHLHOTO UHTEpBAJA JIJIsl OLCHKU T'eHEpabHON CpeHe MpU HEU3BECTHOM
cpenHeM KBaapaTtuieckoMm oTkioHeHuu. Ciydail manoit Beioopku. Pacnipenenenue CtbrofeHTa.

13. YopolieHHbIE METO/IbI pPacyeTa CTATUCTUYECKUX XapaKTEPUCTUK BHIOOPKHU. Y CIIOBHBIE BAPUAHTHI.
Meroa npou3BeneHUi.

TunoBble BADUAHTHI OUJIETOB
IO JUCIHUIIIIMHE ((CHeIII/IaJ'II)HLIe pa3aelibl MATEMATUKH»

MUHHCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHWE BBICIIIETO OBPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakyabTeT 6a30BBIX KOMITETCHIIHH, Kadenpa «Matemartukay
JucnumimHa «MaTeMaTH4eCKUi aHaInu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlonsTtue GpyHIaAMEHTAIIBHON CUCTEMBI PEIIEHUH JTUHEHHOTO OTHOPOIHOTO nU(depeHITnaTh-
HOT'0 YpaBHEHUs N-TO MOpsAJIKa

2. Pewwutb 3agauy Kown: y' =2xe*+y, Yy(0)=0.
3. Pemuts 3amauy Korm:

a {)ﬁ y1+ZY2+1 {Y1(O):Ov

y2:2y1+y2! y2(0)=0.

4. B naptun 10% nectangaptHbIX aetaneil. Haynauy oroOpansl 3 neranu. CocTaBUTh 3aKOH pac-
npeeNeHns Yhcia CTaHIapTHBIX JIeTaleil cpeid 0TOOpaHHBIX.
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5. JAns CTaTUCTUYECKOTO pacupeiesieHus BIOOPKU
X; 2 5 8 10

n. 1 3 5 2

HaiiTi BIOOpOUHYIO CpEHIO U UCTIpaBlIeHHYIO qucneperto D .

YTBepxkaeHo Ha 3aceqannu kadeapsl MatemMaTuku «_03» 05 2023 r., mporokon Ne 10

N.o. 3aB. xadenpoit H.B. Bacunnena / /

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICHIET'O ObPA30OBAHUMA
«MOCKOBCKHUI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

@DakyabpTeT 6a30BBIX KOMITETCHIINH, kadenpa «MaremaTHKa»
O6pazoBarenbHas nporpamma 15.03.03 «[Ipuknannas MexaHuka»
Kypc 1, cemectp 2

9K3aMeHAIMOHHBIN OMiIeT

1. Kuaccrudeckoe U CTaTUCTHUECKOE OIPEACICHNS BEPOSTHOCTH MOSIBIICHUS CIIyYaiHOTO COOBITHSL, CBSI3b U
paziauyue MeXIy HUMH.

2. Pewmwts 3agaay Komm: y' = 1% +e¥% y(0) =1.
+ X

3. Pemmrts ypaBreHue: y'' —2y"+y = 2X,

4. B naptum 10% HecTaHAapTHbIX AeTanel. Hayaady otobpanbl 3 getanun. CocTaBUTb 3aKOH pacnpesene-
HUWA YNCNa CTAHAAPTHbLIX AeTanen cpeam oTobpaHHbIX.

5. Haiitu BeposATHOCTH pabOTHI JIEKTPUUECKON IEMH, N300paKEHHON Ha PUC., €CIU BEPOATHOCTD
paboThI KXKIOTO U3 HE3aBUCUMO pa0OTAOIINX 3JIEMEHTOB Iienu paBHa P=0.9.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemaTuku «_03» 05 2023 r., nmporokon Ne 10

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

I[J'ISI MMPOBCACHUA TPOMCIKYTOYHOT'O KOHTPOJIA 3HaHUM CTYACHTOB B JTUCTAHIIUOHHOM (I)OpMaTC
B p8.3pa6OTaHHBIX Kaq)e,upoﬁ «MaremaTuka» OHHaﬁH-KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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