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1. Hean, 3a0aum ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
AUCUMILTHHE

K ocHOBHBIM yenam ocBoeHUs AUCUUIUIMHBI «CIHenHalbHbIE pa3/ielibl MATEeMAaTHKH»
CJIelyeT OTHECTH:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;

- IpUOOpETEeHHE CTYAEHTaMU ILIMPOKOI0 Kpyra MaTreMaTH4YeCKMX 3HaHWM, YMEHUH M
HAaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHHE CTyJCHTaMH pa3BUBaTh HABBIKM CAMOCTOSTEILHOTO HM3y4eHHs y4eOHOU u
Hay4HOU JIMTEPATYPBI, COJIECPKAIIECH MAaTEMaTUYECKUE CBEICHUS U PE3YNIbTAThI;

- TOJTrOTOBKY CTYIEHTOB K JEATEIIbHOCTH B COOTBETCTBUU C KBaIM(PHUKALMOHHOM
XapaKTepUCTUKON OakalaBpa MO HampaBlIeHUIO, B TOM 4Hcle (opMupoBaHUE YMEHUU
HCTIOJIF30BAaTh OCBOCHHBIE MAaTEMaTHUECKNE METO/IbI B TPOPECCUOHATBLHOMN IEATEIIEHOCTH.

- TIOJATOTOBKY BBICOKOKBATU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHUAX
1u(ppoBON TYypOYIEHTHOCTH M BBICOKUX TEXHOJIOTMYECKUX PHUCKOB COBPEMEHHON LU(POBOI
SKOHOMUKH.

K ocHOBHBIM 3a0auam ocBoeHUs AUCUMILIMHBI «CHelualbHbIE pa3J/ieibl MaTEMATUKHI»
cilenyeT OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX NOHSATHH, METOJO0B, (HOPMHUPYIOMIHUX OOIIYIO
MaTeMaTHYECKYIO OJITOTOBKY, HEOOXOIUMYIO /JIsl YCIIEITHOTO PEIIeHUs TPUKIATHBIX 3a7a4;

- (hopmupoBaHue y cTyaeHTa TpeOdyemoro Habopa KOMIETEHIIN, COOTBETCTBYIOIIUX €ro
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

O6yuenne mno jucuuiuinHe «CreruanbHble pa3elibl  MaTEeMaTUKW»  HANpaBJIeHO Ha
dbopMupoBaHUe y 00yJaromMXCcsl CleAyomux KoMereHuili B coorsercteun ¢ ®I'OC 23.05.01
(ypoBeHb OaxanaBpuaTta) 1o HampasieHuto moarotoBku 23.05.01 Hazemuble TpaHCIOPTHO-
TEXHOJIOTHYECKHE CPEJICTBA, YTBEPKIEHHBIM npuka3zoM MuHoOpHayku Poccun ot 11.08.2020 Ne
935 (c u3MeHeHus M U JoMOoNMHEeHUAMHU oT 26 HosiOps 2020 1., 19 uronsa 2022 r., 27 despans 2023
r)..

Koa m HauMeHOBaHNe KOMIIETEHIIMH NHaukaTopbl J0CTHXKEHUS
KOMIIeTEeHIINH
HNOIIK-1.1 Hcnonb3yer METOJIbI
MaTEMaTHYECKOTO aHaIM3a u

MOJICTTUPOBAHUS ISl PEIICHUS MPUKIAIHBIX
3a/1a4 B NpodeccuoHaNbHOM cdepe

HOIIK-1.2 YMmeer ucnosib30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIAH B
npodecCuoHaATBHON NeATeITLHOCTH,
MPUMEHITh  METOJbl  MaTeMaTHYeCKOTO

OIIK-1. CmocobeH cTaBUTh U pemiaTh
WH)KEHEpHBbIE M HAyYHO-TEXHUYECKHE 3a/1a4uH
B cdepe cBoeid  mpodeccruoHambHON
JeSITeIbHOCTH M HOBBIX MEXKAUCIUTUIMHAPHBIX

HalpaBJICHN ¢ UCTIOIB30BAHNEM | ayany3a 1 MOIETMPOBAHHUS TEOPETUYECKUX U

CCTCCTBCHHOHAYUHBIX,  MATCMaTHYECKHX M | sycriepiMeHTATBHBIX HCCIEIOBAHIMI

TCXHOJIOTHYCCKHUX MOJCIICHU UOIIK-1.3 HCHOHB3yeT B
poeCCHOHATBHOM JIEATEILHOCTH 3HAHUS O
MaTtepuanax, TIPUMEHSAEMBIX st

W3TOTOBIICHUS JeTaneld U COOPOUYHBIX €IUHUIL
aBTOMOOMIIEH, aHAIU3UPYET TEOPETUYECKUE U
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SKCIEPUMEHTAJIbHbIE HAYYHBIE UCCIEAOBaHUS
[0 TIOMCKY U TIPOBEPKE HOBBIX UIEH
COBEPILIEHCTBOBAHUS Ha3eMHBIX
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAalIUH, HUX
TEXHOJIOTUIECKOTO 000y 10BaHHUS.

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM NPOrpaMMbl

JucuumimHa OTHOCUTCS K oOs3arenbHOM vactu Onoka bl: Moapyne «MartemaTuueckue H
€CTECTBCHHO-HAYYHbIC JUCLIUIIIINHBDY.
Jucuunimna 6azupyercs Ha CIeIyIOIUX, TPOHIEHHBIX TUCIUIUTMHAX |
- TMHEeWHas anreopa;
- MAaTEMaTUYECKUN aHAIIU3.
Juciumumba «CrnenyuanbHble pa3fenbl MaTeMAaTHKW» JIOTUYECKH CBSA3aHA € IOCIEAYIOLIUMU
JUCHHUTIIIMHAMU
B obs3amenvhou uacmu:
- OCHOBBI BapHal[MOHHOT'O UCUHUCIICHNUS;
- pusuka;
- COIIPOTUBIJICHUE MATEpPHUAJIOB,;
- OCHOBBI MEXAHUKH;
- OCHOBBI 5KOHOMMKH;
- OCHOBBI CTPOCHMSI TBEPAOTO TENA;
- CTPOUTENIbHAS MEXAHUKA MAILUH;
- IPUKJIQJHAs TEOpUs KoJleOaHuH;
- METOJl KOHEYHBIX JIEMEHTOB,;
- OCHOBBI (PM3UKH IPOYHOCTU M MEXAHUKU PA3pyLICHUS;
- MEXAaHHMKa KOMITO3UIIMOHHBIX MATEPUAJIOB,;
- IMHAMHUKa MallllH;
- OCHOBBI A3POTHIPOYIIPYTOCTH.
B uacmu, ghopmupyemoii yuacmuuxamu o6pazo8amenbHuiX OMHOUEHUT.
- TEOpHS YIIPYTOCTH;
- TEOpUs IIJIaCTUYHOCTH;
- TEOpHS NOJI3YyUECTH;
- YCTOMYMBOCTb MEXAHUYECKUX CUCTEM,
- ONITUMAJIBHOE IPOEKTUPOBAHHUE.
B uacmu snexmusHbIX OUCYUNIUH'
- YHCJICHHBIE METO/IBI;
- JJIEMEHTHI MaTEMaTUYECKOT0 MOJIETUPOBaHMs (PU3MUECKUX MPOLIECCOB;
- MaTeMaTU4ECKOE MOJIEIUPOBAHNE TPAHCIIOPTHO — TEXHOJIOTUYECKHUX CPEJICTB.

3. CrpykTypa u coaepkaHue TUCHUILINHBI

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

3.1. Buabl yueOHoii padoThI U TPYA0EMKOCTH

KoaunuecTBO

n/n Buja yueonoi padotnl
ay p 4acoB

Cemectp 3




AyIMTOPHBIE 3aHATHS 72 72

B ToM umucie:

Jlekuun 36 36

CeMuHapcKue/mpakTHIECKNUE 3aHATHS 36 36

JlaboparopHbIe 3aHATHS - -

CamocrosiTesbHast padora 72 72

HpOMe)KyTO‘lHaﬂ arrecranud

3K3aMEH D C)

HTroro 144 144

3.2. TemaTnuyeckuii NJjaH U3y4eHHUs TUCHHNITHBI

Pasmemnién B mpunoxenuu 1 k pabodeit mporpaMmme.

3.3.  Conep:xaHue pa3aejoB AUCHUILINHBI

BBeaenue

Hpe,[[MeT, 3aJlaud U COACPKAHUEC NUCHUIIIINHDI. OCHOBHBIE 3TaIbI Pa3BUTHA AUCHUILIIMHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B IIOAT'OTOBKE 6aKaJ1aBpa, CBA3b C APYIr'UMHU JUCHUILIIMHAMU.

Pa3znesn 1. O0bikHOBeHHbIe TU( epeHINATbHbIC YPABHEHHUS

Tema 1. [IuddepenuunanbHble ypaBHEHUs IepBoro mnopsaka. Bmeaenue. 3angauu,
npuBojdne K aud¢epeHaTbHbIM YpaBHEHUSM NepBOro mnopsjaka. OCHOBHBIE TOHSTHS
OOBIKHOBEHHBIX AU(depeHnanbHbIX ypaBHEeHUH nepBoro nopsaka. [locranoBka 3anaun Komm.
Teopema cyliecTBOBaHUS M €AMHCTBEHHOCTH perieHus. OO0Iee U 4acTHOE pelIeHus, oOIui U
YaCTHBIN UHTETpajibl. ['€OMEeTpUUECKHil CMbICI OOLIEro HHTErpaa.

VYpaBHeHUsI C pa3AeAIOIIMMUCT NEPEMEHHBIMM, OJHOPOJAHBIE UG depeHnalIbHbIe
yYpaBHEHHUs, ypaBHEHUS B NOJIHBIX AuddepeHmanax.

JIunenHble 1.y. TEpBOro MOpsAAKa W ypaBHeHHs bepHymin. PemieHue JMHEHHBIX
YpaBHEHUN METOAOM BapHUallMK MPOU3BOIBLHON NOCTOSIHHOM, METOJIOM ITPOU3BeACHUN bepHy.

Tema 2. JludpdepenunanbHple ypaBHEHHMsS BbICIIUX MMOpAAKOB. DopMmbl 3amucu
muddepeHIMaTbHOr0 ypaBHeHus N-ro nopsiaka. Oduiee u yactHoe pemieHus. [locranoBka 3agaun
Komm, kpaeBoii 3anaun. IHTErpupoBanre METOJOM NTOHMKEHUS TOPSAIKA.

Tema 3. Jluneiinbie ogHOpOIHBIC MU GEpeHIaTbHBIE YpaBHEHUs N — To opsiaka. O0mme
CBOWCTBA PEUICHUN JTMHEHHBIX OJHOPOAHBIX MU(QepeHInaTbHbIX YPaBHEHHH N — rO Mopsjaka.
[TonsiTne hyHIaAMEHTAIBHOM CUCTEMBI PEIIEHUH JIMHEWHOTO OAHOPOIHOTO MU PepeHIInaTbHOTO
ypaBHEHMsI N — ro MOPs/IKA, €€ MTOCTPOEHHUE JJIsl YPaBHEHHUH ¢ MOCTOSIHHBIMU KO3 (UIIEeHTaMHU.
XapakTepuCTUYECKOE YpaBHEHHE. BHJ YacTHBIX pEMICHWH JIMHEWHOTO  OJHOPOJHOTO

T depeHMaIbHOr0 ypaBHEHHsT N — To TOpsijka B 3aBUCHMOCTH OT BHUAA KOpHEH
XapaKTepUCTUUECKOIO YPaBHEHUSI.
JIuneiinsle HeogHOpOAHbIE auddepeHInanbHbe YpaBHEHHSS N — IO TMOpsSJIKa ¢

MOCTOSTHHBIMU KO3 unmeHTamu. Teopema o CTpyKType OOIIero pelieHus TaKuX ypaBHEHUU.
Metoa noadopa 4acTHOTO pelieHus (MEeTo HeolpeeIeHHbIX KOI((GUIIMEHTOB) TSl pa3IMYHbIX
CHeIHalIbHbIX BUJOB IIPaBOM YacTH.



Jluneiinpie HeogHOpOAHBIE nU(depeHITMaNbHBIE YPAaBHEHHS BTOPOTO Mopsiaka. Merox
BapHaIllH MPOU3BOJIBHBIX TTOCTOSHHBIX.
Tema 4. Kpaesble 3aaun. 3agadu Ha COOCTBEHHBIC 3HAYCHUS.

Tema 5. CucreMbl 0OBIKHOBEHHBIX AU(GEpeHIINaTbHBIX ypaBHEHU. OCHOBHBIE TTOHSITHS.
HopMmanbHble cHCTEMbl JUHEHHBIX OJHOPOJHBIX M HEOJHOPOAHBIX IU((depeHIIHaTbHBIX
ypaBHEHUU. PenieHne JIMHEWHBIX OJHOPOJHBIX W HEOJHOPOJHBIX CHUCTEM OOBIKHOBEHHBIX
nuddepeHIATBHBIX YPABHEHHUH C MTOCTOSTHHBIMH KO3 (QUIITMEHTAMH.

Pa3znen 2. Teopnﬂ BBPOHTHOCTeﬁ H MaTEMaTH4YCCKad CTAaTUCTHKA

Tema 1. Benenue. DnemeHThl kKoMOuHaTOpukW. [IpaBmia CyMMBI M NPOU3BEICHHS
koMOuHatopuku. CoeuHeHMs! (pa3MeEIIeHNs, IEPECTaHOBKYU, COUETAaHNUs).

[Ipenmer Teopum BeposTHOCTEW. Buabl ciydaiiHeix  coObituil.  Kiaccuueckoe,
CTaTUCTHUYECKOE U F€OMETPUYECKOE ONPEETICHHS BEPOATHOCTH MOSIBIEHUS COOBITHS.

Tema 2. AnreOpa coObITHII. TeopeMbl CIOXKEHHS BEPOSTHOCTEH NI HECOBMECTHBIX U
COBMECTHBIX COOBITHH, TEOPEMBbl YMHOKEHHsI BEPOSTHOCTEH IJI 3aBUCUMBIX U HE3aBUCHMBIX
coObITuil. @opMysbl MOJIHON BeposiTHOCTH, beiieca n bepnymiu. JlokanpHas U MHTErpajgbHas
TeopeMsl Jlamaca.

Tema 3. Ciiyuaiinblie BennnuuHbl. [loHsATHE 3aK0HA paclipeieeHus JUCKPETHOM Cily4aiiHON
BEJIMYMHBI U CIIOCOOBI ero onucaHuss. OCHOBHBIE 3aKOHBI PaCIpeesIeH s JUCKPETHOM CiIydaifHON
BEJIMYMHEI (THIIEPTeOMETPUUYSCKU, OMHOMHUAIIbHBIN, pactpeaencHue [lyaccona).

Tema 4. UncnoBble XapaKTEPUCTUKU JUCKPETHBIX CIy4alHbIX BEJIMYNH. MaTemMaTHuecKoe
0’KMJIaHME U JTUCIIEPCUS CIIy4alHbIX BEJIMYUH, NX BEPOSITHOCTHBIN CMBICII M CBOWCTBA.

Tema S. HenpepsiBHble ciydaiiHble BeaMuuHbl. MIHTEerpanbHas GyHKLIUS pacipeaesieHus..
[TnotHOCT, BeposiTHOcTeH. CBsI3b MeXAy UHTErpalbHOM (yHKUMEH pachpeneiaeHus u
IUIOTHOCTBIO BEPOATHOCTEW. MaTreMaTn4ecKkoe OKUAaHUE U JUCTIEPCUS HENPEPHIBHOM CIIy4aliHON
BEJINYUHBI.

OCHOBHBIE 3aKOHBI PaCIpPEICIICHUs] HENPEPBIBHBIX CIy4alHbIX BEIMYMH. PaBHOMEpHBIN,
IIOKa3aTeNbHbIA 3akOHbl. HopMmanbHBIM 3aKkOH pacupeneneHus. BeposTHOCTH IonagaHus
HOPMAJIBHO PAaCIpeAeIICHHON CIIy4aiiHOW BEJIMYMHBI HA IIPOU3BOJIbHBIM KOHEYHBIM UHTEPBA, Ha
WHTEpBaJl, CAMMETPUYHBIN OTHOCUTEIILHO CpeIHero 3HaueHus. IIpaBuino tpex curm.

Tema 6. [IpenensHblie Teopembl TeopuH BeposiTHocTell. HepaBencTBo Uebbimena. Teopema
UYeoOsbiuesa. Teopema bepuynnu. LlenTpanbHas npenenbHasi TeopemMa.

Tema 7. OcHOBHblE 3aJaud MaTeMaTUYECKOW CTAaTUCTUKH. BpIOOpOYHBI MeTOn.
['enepanibHasgs COBOKYNMHOCTh W BbIOOpKa. Tumbl BeIOOpoK. CTaTHCTUYECKOE paclpesesieHue
BbIOOpKU. [locTpoeHune »smmupuyeckod (QYHKIMU paclpeaesieHus] BbIOOpKH, IOJMTOHA U
TUCTOTPaMMBbI OTHOCUTEIBHBIX 4acTOT.

Tema 8. ToueuHble OLIEHKM NapaMeTpoB pactpeneneHusi. TpeGoBaHUS K OLIEHKaM:
HECMEILIEHHOCTb, COCTOSATENbHOCTh, 3(pPekTuBHOCTh. BriOopouHas cpennss. Breibopounas u
UCIIpaBJICHHAsA AUCIEPCUM. YIPOIUEHHbIE METOJbI pacyera CTaTUCTUYECKUX XapaKTEPUCTHUK
BBIOOPKH.

NHTtepBanbHbIe OLIEHKH. JIOBEpUTEIBHBIN HHTEPBAI JUIsl MATEMAaTUYECKOT0 OKUIAHUS IIPU
WU3BECTHOM CpPEIHEM KBAJpPATHYECKOM OTKJIOHEHHH. Pacnipenenenne  CrbrozieHTA.
JloBepuTenbHbIM HMHTEpBad A BbIOOPOYHOW cpelHEHl TpU HEU3BECTHOM CpEAHEM
KBaJpaTUueCcKoM OTKJIOHeHUH. Cry4yait Majol BIOOPKH.

3.4. TemaTnka NpaKTHYECKUX 3aHATHH MO IMCUUIIUHE
«CnenMajbHbie pa3aesibl MATEMATHKH

Ne Tema 3ausaTus
n/m




JAudppepennnanbubie ypaBHeHus. Pemienne 1.y. nepBoro nopsaka ¢ pasfacieHHbIMU U
Pa3aeIAIOIAMHACSA NEPEMEHHBIMH, ONHOPOJHBIX [1.Y.

2 JIuneliHble 1.y. IIEpBOrO IOpsiAKa W ypaBHeHUEe bepHymu. Meron Bapuanuu
MPOU3BOJILHON MOCTOSTHHOM, METOJI TPOU3BEeAeHU bepHyiuu.

3 Juddepennnanbuple  ypaBHEHHsS BBICIIUX MOPSAKOB. MHTerpupoBaHue ypaBHEHHM
METOJIOM ITOHMKCHMSI TOPSIKA

4 JIuneitHbIe OAHOPOAHBIE A.y. N —To nopsaka. [locrpoenue GyHIaMEHTANBHON CHCTEMBI
peleH Ui ypaBHEHUH ¢ NOCTOSIHHBIMU KO3 PHULIMEHTaMHU.

S) JIuHeliHbIe HEOMHOPOIHBIE 1.y. N-TO mopsaKa. MeToa moxdopa 4acTHOTO PEHIeHUs s
Pa3IMYHBIX CHEUAIBHBIX BUJOB IIPABOM YaCTH.

6 Pemenne nMHEMHBIX HEOJHOPOAHBIX 1.Y. BTOPOrO IMOpSAJKAa C THOCTOSIHHBIMU
KO3 PHUIHEHTAMU METOAOM BapHallMy IPOU3BOJIbHBIX TOCTOSIHHBIX

7 Kpaesble 3a1aun. Pemienue 3aaun Ha cOOCTBEHHbIE 3HAYECHUS

8 Pemenne HOpManbHBIX CHCTEM JHMHEHHBIX Au(DdepeHInanbHbIX ypaBHEHHA METOJIOM
UCKJIIOUECHHUS.

9 KonTtponbsHoe TecTupoBanue 1o paszneny «nddepeHnnansapie ypaBHEHUSY.

10 | Teopus BeposiTHOCcTel. HernocpeacTBeHHBIH MOACYET BEPOATHOCTH MOSIBICHUS
CJIy4aiiHOTO COOBITHSI HA OCHOBE KJIACCUYECKOT0 ONPEJIEIECHHUSI

11 | 3ayjauu Ha MpUMEHEHHE OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH

12 | ®opmyna momHoi BepositHocTH. Dopmyna bepHymiu, JokambHas W HHTErpAIbHAS
TeopeMsl Jlamnaca

13 | [locTpoeHre 3aKOHOB pacIpeieIeHus] sl TUCKPETHBIX CITyYaifHBIX BEJTMYUH

14 | BeluucieHue YHUCIOBBIX XapaKTEPUCTHK JUCKPETHBIX M HENPEPBIBHBIX CIy4YalHbBIX
BEJIMYHH.

15 | 3agauu Ha 3aKOHBI pacnpee/eHUs] HENPEPbIBHBIX CIIYYalHbIX BEJIUYHH

16 | DueMeHTBI MaTeMaTH4ecKoil cTraTHcTHKH. [locTpoeHue smmupuueckol ¢GyHKUUU
pacrpeieieHus: BRIOOPKH, MOJUTOHA U TUCTOIPAMMBI OTHOCHUTEIbHBIX YacTOT.

17 | Boluucnenue TOUCYHbIX U MHTEPBAIbHBIX OLIEHOK

18 | KoHTpospHOE TECTUPOBAHHE IO TEOPHH BEPOSITHOCTEH M MATEMAaTHIECKON CTaTHCTUKE

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBuble 10kyMeHTbI U 'OCTb1

®I'OC 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTMYECKUE CPEJCTBA. Y TBEPKIEH IPUKA30M
Muno6pnayku Poccun ot 11.08.2020 Ne 935.

AxkaneMuyeckuii y4eOHBIM MIaH 1O HampasieHHio noAarotoBku: 23.05.01 Hazemusle
TpPaHCIIOPTHO-TEXHOJoTn4Yeckue cpeacra. [Ipodunb: KommnbloTepHbIi WHXHUHUPUHT B
aBToMoOmnectpoenuu. dopma o6yuenus — ounas. 2023.

Marpuna  pacnpenenenus — komnereHuud.  23.05.01  HaszemHble  TpaHCHIOPTHO-
TexXHoJIoruueckue cpenctsa (KomnbroTepHblii HHXKUHUPUHT B aBTOMOOMIEeCTpoeHu ). 2023.
Vka3 IIpesunenta Poccuiickoir @enepammu ot 01.12.2016 No 642 «Ctpaterum Hay4dHO-
TEeXHOJIOrM4eckoro passutusa Poccuiickoit denepanum».

[Tpuxa3z MunucrepcTBa o6pazoBanus 1 Hayku Poccuiickoit ®enepanuu ot 23.08.2017 Ne 816
«O6 yrBepxkaenun Ilopsaka TNpUMEHEHHS  OpPraHU3ALUSAMH,  OCYIIECTBIISIOLIUMHU
00pa3oBaTeNbHYIO JIeSATENbHOCTD, AIIEKTPOHHOTO oOyueHus, JTUCTaHIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTUH MPH peaTu3aii 00pa30BaTEIbHBIX IPOTrPAMM.

4.2. OcHoOBHasi IMTepaTypa



1. demuposuu b.I1., MonenoB B.I1. [luddepennuanpasie ypaBHeHHS: yaeOHOe Tocoone. M.
W3n-Bo «JIauby», 2019. 280 c.

2. bepxos H.A., Munocnies B.b., [Tymkaps E.A. Kypc MaTeMaTuku 11si TEXHUYECKUX BBICIITUX
yueOHbIX 3aBeneHHil: yueOHoe mocobme. Yacts IlIl. M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/

3. I'mypman B.E. Teopust BepossTHOCTEH U MaTeMaTH4ecKasi cTaTHCTUKA. 12-¢ u3a. crep. M.:
FOpaiir, 2013. — 479 c., 139 k3.

4.3. JlomoJHHUTeIbHAsI JIUTepaTypa

1. TIuckynor H. C. quddepennuraibHOoe ¥ UHTETPaTbHOE WCYUCICHUS IS BTY30B. B 2-x
tomax. M.: MuTerpan - IIpecc, 2009. 180 3k3.

2. 3yokoB B.I'., JlaxoBckmii B.A., MapteiHenko A.M., MunocueB B.b. Kypc Bwicmieit
MaTeMaTHKu: YyeOHoe mocobOue st Bry3oB. Yacte Il M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koram E.A. OObIKHOBeHHbIE IUCHMIUIMHE JU(EepeHIaTbHble YpaBHEHUS U
OTIEpaIlMOHHOE HCYHCIIeHHe. YueOHoe nmocobue no «MaTemaThkay AJis CTYIACHTOB BCEX
cnenuanbHoctei. M. 2006. 693 k3.

4. Koran E.A. OObikHOBeHHbIe au(depeHlnanbHble YpPaBHEHHs W BapHalMOHHOE
MCYHCIICHUE B MPUIOKEHUU K pacuéTy aBTOMOOMIIbHBIX KOHCTPYKIMH. YueOHoe rmocodue
0 JUCHUIUIMHE «MaTtemaTuka» s CTYIAEHTOB Beex cnenuanbHoctein. M.: MAMU, 2010.
200 »x3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DiekTponHsIit pecypc.

5. Koran E.A. DneMeHTHI TEOPUHU BEPOSITHOCTEH U MAaTEeMAaTUYECKOW CTATUCTUKHU. Y4eOHOe
nocoowe TO AWCHHMIUIMHE «MareMaTuka» JUisi CTYJISHTOB, OOydJaromuXxcsl II0
CIIEIUATILHOCTH «ABTOMOOMIIE- U TpakTopocTpoeHue. M. 2007. — 224 c. 423 k3.

6. Koran E.A., IOpuenko A.A. Teopusi BEpOSTHOCTEH W MATEeMATHYECKON CTATUCTHKU:
yuebnuk / M.: UHOPA-M. 2019. 250 c. (Briciiee oOpa3oBanue: bakanaBpuar).

4.4, DnexkTpoHHBIE 00pa3oBaTeibHbIE PeCypChl

[IpoBeneHune 3aHATUN W aTTeCTallMd BO3MOXHO B JIUCTAaHIIMOHHOM (opMaTe C MPUMEHEHUEM
CHCTEMBl TUCTaHIMOHHOro oOydeHus yHuBepcutera (C/1O-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoi «MaremaTrka» 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrPaMMBI:.

Huddepennnanpabie https://online.mospolytech.ru/course/view.php?id=4396
YpaBHEHUS

OCHOBBI BapHaITMOHHOTO https://online.mospolytech.ru/course/view.php?id=476
HCYHCIICHHS

Teopua sBepoATHoCTEN https://Ims.mospolytech.ru/course/view.php?id=573
MaTemaTuuyeckan CTaTUCTUKA https://Ims.mospolytech.ru/course/view.php?id=720

Paspaborannbsie JOP BKIII0YAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsimox mpoBeneHUss pabOT B IAWCTAHIIMOHHOM (OpMaTe YCTAaHABIUBACTCS OTICITHbHBIMU
pacropsKeHUsIMU TIPOpPEKTOpa Mo y4yeOHOW paboTe /MM LEHTPOM Yy4eOHO-METOTUYECKOM
paboTHI.

Ka)KI[LIﬁ CTYACHT OGCCHC‘-ICH HHAUBUAYAJIBHBIM HCOTPAHUYCHHBIM IOOCTYIIOM K 3JICKTp0HHOI>'I
OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJAMYECKHE MaTepuanbl B JJIEKTPOHHOM BUJIE,
MMPEACTAaBJICHHLIC HA caunTe mospolytech.ru B pa3acliic: «HeHTp MaAaTEMAaTHUUYCCKOI'O 06pa3OBaHI/ISI»

9



https://e.lanbook.com/
https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://lms.mospolytech.ru/course/view.php?id=573
https://lms.mospolytech.ru/course/view.php?id=720
https://online.mospolytech.ru/course/view.php?id=7621&section=1

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

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

ITone3urie y‘{e6HO-MeTOI[I/ILIeCKI/Ie u I/IH(bOpMaI_[I/IOHHBIe MaT€purabl IPCACTaBJICHbBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHHOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOM ceTH «IHTepHET» 11 OCBOCHUS
JMCIUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
4.5. JInuieH3UOHHOE U CBOOOIHO PaclpocTPaHsieMoe MPOrpaMMHoOe

o0ecneueHue
Ne| HammenoBanme | Paspaboruuk [10 HoctynHocTb Ccouika Ha Equnblii peectp
(mpaBooOnanatensd | (JUMLIEH3UOHHOE, POCCHUICKHX TPOrpaMM st
) CBOOOJTHO OBM u B/l (npu Hanum4mm)
pacmnpocTpaHsieMoe
)
1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

4.6. CoBpemMeHHbIe MPo(deccHoHATbHbIE 0a3bI JaHHBIX M HH(OPMAIHOHHBIE
CIIPABOYHbIE CHCTEMBbI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYIHBIX AJIl OCBOCHHUA NUCHUIIJIMHBI:

HaumenoBanue

CcbliKa Ha pecypc

HocTynHocTh

HNupopManMOHHO-CIIPABOYHBIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co
m/

JocrtynHa B cetn
WuTepuer 6e3

o0pa30BaTeNbHbIX CTAaH/IAPTOB
BbICIIIET0 00pa30BaHuUs

OTrpaHUYEHUN
Mngopmarmonnsie pecyperr Cetu http:// www.consultant.ru | Jlocrymso
Koncynprantllmoc ' ' '
ITopran denepanbHbIX
TOCYNapCTBEHHBIX http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMBbI
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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/

Jlanpb https://e.lanbook.com/ JlocTymHa B ceTH
Wutepuer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | octymnHa B ceTr

ru/ Wutepuer 6e3
OrpaHUYECHUN
IpodeccnonanbHbie 0a3bl JAHHBIX

ba3a qaHHBIX Hay4HOM http://www.elibrary.ru JlocTymHo

ANEKTPOHHON OHOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | J{loctymHo

MoJInTeMaTH4ecKasi pe)epaTuBHO-
oubnuorpaduueckas u
HayKOMETpUYeCcKast
(6bubmmomeTpuyeckas) 6a3a JaHHBIX

5. MaTepHaJIbHO-TEXHUYECKOE o0ecnedyeHHne U CIUNINHBI

MarepuanbHO — TeXHUYECKast 0a3a yHUBEPCUTETa 00ECIIEYMBACT IPOBEICHUE BCEX BHJIOB
3aHATUHN, TPETYCMOTPEHHBIX Y4EOHBIM TUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IIPOTUBOMNOXAPHBIM MPAaBUIIAM U HOPMaM.

Kadenpa «Marematuka» He pacroyiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCTIONB3YeT Y4eOHbIe ayAUTOPUH U3 001Iero (hoHIa YHUBEPCHUTETA.

[Ipy HEOOXOAMMOCTH MJi TPOBENCHUS WHTEPAKTUBHBIX MPAKTHUYECKUX 3aHATUN
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIacChl YHUBEPCUTETA.

6. MeToauyeckue peKoMeHAaANU

6.1. Meroauueckne peKoMeHIAIUM JIsl PeNnogaBaTe/is
110 OPraHu3auuy 00y4YeHus

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIil UMU MaTepual He TpeOyeT KaKoW-Tu00 CreuaibHOM (JIOMOJTHUTETFHOMN ) TOATOTOBKU
U BIIOJHE MOXET OBITh YCHEIIHO W3Y4YeH, €CIH CTYIEHThl OyayT MocemaTh 3aHsATus,
CBOEBPEMEHHO BBITOJHATH JJOMAIIIHUE 3a/IaHHS U TT0JIH30BaThCs (ITPH HEOOXOIUMOCTH ) CUCTEMOM
MJIAHOBBIX KOHCYJbTAIlUM B TEUEHHE KAXJAO0T0 ceMecTpa. Boulenime B Kypc pa3ieinbl SBISIOTCS
KJIACCHYECKUMH, B TO K€ BPEMsI OHU MPAKTHUYECKH OPUEHTHPOBAHBI, TAK KaK WUMEIOT IIHPOKOE
pacnpocTpaHeHue JUIsl PeIIeHHs pa3HOTO POJia 3a/1a4 BHYTPU CaMOM MaT€MaTUKHU U MPUKIIATHBIX
3amad. IX ocBoeHre TOMOXKET CTyACHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO Peub, YCIEUTHO MPUMEHSATh HAKOTICHHBIC 3HAHUS B TIPO(ECCHOHATBLHON
JIeSATeTLHOCTH.

HeoOxomuMo ¢ camoro Hayana 3aHATHH pPEKOMEHIOBAaTh CTYAEHTaM OCHOBHYIO U
JIOTIOJTHUTETLHYIO JTUTEPATYPY, a B KOHIIE CeMecTpa JaTh CIMCOK BOMPOCOB IS MOJATOTOBKH K
DK3aMEHY.

Ha nmepBom 3aHSTHY IO TUCITUTIIIMHE CJIETYET 005S3aTeIbHO TPOUH(POPMHUPOBATH
CTYJEHTOB O BHJI€ U (opMax TEKYIIeH U MPOMEKYTOUHOM aTTEeCTAIMH 10 TUCHHUIUTHHE, CPOKAX
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http://webofscience.com/

UX MPOBEJICHNUs, YCIOBUAX JOMYyCKa K MIPOMEKYTOUHOM aTTECTalluy, IPUMEHIEMBIX BUIaX
IIPOMEXYTOUYHOTO KOHTPOJIS.

N3noxeHnne TeOpeTHUECKOro MaTepHalia JOJKHO CONPOBOXKAATHCS HIUIFOCTPATUBHBIMHU
OpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPETOaBaTeNIeM TaK, YTOObI TEXHUUECKUE TPYTHOCTH U
BBIKJIAJIKM TMpPU PEUICHUH 33Ja4d HE OTBJICKAJIM OT IJAaBHOTO: OCMBICICHHMS HAEH U CYTHU
IpUMEHsieMbIX MeTon0B. ClelyeT Bcerzna ykas3blBaTh IPHUMEPhI IMPAKTHUYECKOIO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHHUH U HOpMYIL.

[IpakTryeckue 3aHATHS JOJDKHBI OBITH OPraHM30BaHBI IPENoaBaTeIeM TaKuM 00pa3oM,
YyTOOBl OCTaBAJIOCh BpeMS Ha MEPUOAMYECKOE BBINOJHEHHE CTYJACHTaMH HEOOJbIION
CaMOCTOSITENIbHOW Pa0OTHI B ayTUTOPUHU JJISl IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHara.

[IpenogaBaTens, BeAyHIMI MpPaKTHYECKHE 3aHSTHUS, JOKEH COIIACOBBIBATH yueOHO-
TEMaTUYECKUM IJ1aH 3aHATHH € JIEKTOPOM, UCIIOJIb30BaTh €IMHYIO CUCTEMY 0003HAUYEHUH.

[IpenogaBatento cienyer [O0OMBAaTbCA CUCTEMATHUYECKON HENPEpHIBHOM  pabOThI
CTYZICHTOB B TEYCHHUE CEMECTPA, HEOOXOIUMO BBISBIATH CHIIBHBIX CTYIEHTOB U MPUBIEKATh UX K
Hay4yHOI paboTe, K y4acTHIO B Pa3HOTO po/ia OJIMMITMAZaX U KOHKypcax.

CTyzneHT [OJDKEH OlIyIlaTh 3auHTEPECOBAHHOCTh IPENoJaBaTeNsi B JIOCTHXKEHUU
KOHEYHOT'0 pe3ysbTara: B MpuoOpeTeHHH 00ydaroMMUCS POYHBIX 3HAHUH, YMEHHH U BiIaJICHUS
HAKOIJICHHOH nH(pOpManmei sl peieHus 3a/1a4 B IpopeCcCHOHATBHON e TeTbHOCTH.

6.1.1. Oo0pa3oBaTejibHbIE TEXHOJOTUH

[TpoBeneHue 3aHATHI U aTTECTallUi BOZMOXHO B AMCTAaHIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTEMBbI JUCTaHIMOHHOTO 00yueHus yauepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemMaTHKa» ICKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasznennam
nporpammsl (cm. 11. 4.4).

[opsimok npoBeneHus: paboT B AUCTAHIIMOHHOM (OpMaTe YCTaHABIMBACTCS OTICIbHBIMU
pacmlopsDKEHUSAMH MIPOPEKTOopa MO y4uyeOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYEeCKON
paboThL.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4alOMMXCHA M0 OCBOEHUIO

AUCHUIIIMHBI

Paspen: 06bIKHOBEHHble AnddepeHumanbHble ypaBHEHUA

Wzyuenne auddepeHIManbHbIX  YpaBHEHUH MMeeT  BakHellllee 3HaueHHe B
MaTeMaTUYeCKOl MOAroToBKEe HHkeHepa. OOBbACHAETCs 3TO TeM, uTo AuQQepeHlnaIbHbIe
YpaBHEHMS NIPEJICTABIISAIOT COOON MaTeMaTHUECKUE MOJAETH CaMbIX Pa3HOOOPA3HBIX MPOLIECCOB U
ABJIEHUH, TaK KaK UX PELICHUS MO3BOJISAIOT OMUCATh 3BOJIOLUIO H3Yy4aeMOro Ipolecca, XapakTep
IIPOUCXOIAIINX C MAaTEpUaIbHOW CHCTEMOW M3MEHEHHMHM B 3aBHCHMOCTH OT NEPBOHAYAJIBHOTO
COCTOSIHUSI CUCTEMBI.

OTnuuuTeNbHOE CBOWCTBO NU(PEepeHIINAIbHBIX YPaBHEHUNH COCTOUT B TOM, YTO MPH UX
MHTETPUPOBAHUU OOBIUHO TOJIYy4aeTcss OecuucIeHHOE MHOKECTBO perieHuil. [l ypaBHeHuUs
NEPBOT0 MOPSJIKA 3TO MHOKECTBO OMMCHIBAETCS OJHOW NMPOU3BOJIBHOM MOCTOSHHOH. YTOOBI
BBIIETIUTh W3 OECKOHEYHOTO0 MHOKECTBA PEIIEHUH TO, KOTOPOE OMHMCHIBAET WMEHHO IaHHBIN
npoliecc, He0OXO0AUMO 33/1aTh JIOMOJHUTEIbHYI0 HWH(pOpPMAIMIO, HAIPUMEp, 3HaTh HAa4yalbHOE
COCTOsIHUE Tporiecca. Takoe JOMOIHUTENbHOE YCIOBHE HAa3bIBAETCS HAUaIbHBIM YCIOBHEM.

3anada MHTErprpoBaHus 1U(pHepeHInaIbHOTO YPaBHEHUS IEPBOTO MOPSIKA COBMECTHO C
HayaJbHbIM YCJIOBHUEM Ha3bIBACTCA HAYAJIBHOM 3a/iaue niu 3anaded Komm.

Hns nuddepeHnnanbHbIX ypaBHEHMH TEpBOro MOpsjaKa cCieqyeT pa3iuyarh oOlee,
YacTHOE M 0c000€ PElIeHHUs, a TaKKe 00U, YaCTHBIA U 0COOBIN MHTErPaJIbl.

IIpu uHTErpUpOBaHUM YpPaBHEHUI NIEPBOTO MOPSIKA HAZ0 MIPEXK/IE BCETO ONPEAETUTH THII
yYpaBHEHHS, a 3aTeM yXe MPUMEHUTh TOT WM HHOM MeTo pemieHus. Hano o6s3arenbHO OCBOUTH
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NpoLenypy IpHUBEICHUS YpPAaBHEHHS IIEPBOTO IMOPSAKAa K YPAaBHEHUIO C pa3/ielIeHHBIMU
NIEPEMEHHBIMU, TaK KaK IMEHHO TaKUE YPaBHEHMSI MOXKHO HENIOCPEACTBEHHO UHTETPUPOBATD.

Jna nuddepeHnnanbHbIX YpaBHEHUM N — TO MOpsiika 00s3aTeNIbHO 3HATh MMOCTAHOBKH
3anaun Komu, kpaeBoi 3a1auu, 3aa4i Ha COOCTBECHHBIC 3HAYCHHMSI.

B Teme, mocesiieHHON NTUHEWHBIM Tu(depeHIMaTbHbBIM YPaBHEHUAM N — IO MOPSAKa,
HAJI0 3HATh TEOPEMBI O CTPYKTYpE OOIIETo pelIeHus: OJTHOPOIHBIX U HEOTHOPOJHBIX YpaBHEHHIH,
TaK KaKk OHHM YKa3bIBalOT MYyTh MOCTPOCHUs 00Iero pemenus. OOpaTuTh BHUMaHuE Ha TO, YTO
pelIeHre JIMHEHHBIX OJHOPOAHBIX Au(p(EepeHIHaNbHBIX YpaBHEHHH N — IO TOpsaKa C
MOCTOSSHHBIMU ~ KO3(ppuueHTaMn He TpeOyeT MHTErpUPOBAHUS, a CBOAUTCA K YHCTO
anreOpanyeckoll mpoOieMe HaXOXKACHUS KOPHEH COOTBETCTBYIOIIETO XapaKTEPUCTHUYECKOTO
ypaBHeHUs. Hamo 3HaTh BUJ YaCTHBIX PEIICHUN JMHEHHBIX OJHOPOIHBIX IUpdepeHIaTbHbIX
yYpaBHEHHIA N — TO MOpsAKA C MOCTOSIHHBIMH K03(puimeHTaMu B 3aBUCUMOCTH OT BU/Ia KOpHEH
XapaKTepUCTUUYECKOTO YPAaBHEHHS.

Hano 4eTko ysACHUTH aIrOpUTM IIOCTPOCHMS YACTHBIX PELICHUN JIMHEWHBIX
HEOJTHOPOAHBIX MU depeHIHATBHBIX YpaBHEHUI METOA0M 10/100pa (METOA0M HEONpeaeICHHBIX
KOd(p(UIIMEHTOB), OOpaTUB BHUMAHUE HA TO, YTO B 3TOM CJIy4aec BHJ YACTHBIX PEIICHUH
HEOJHOPOJIHOIO YPAaBHEHUSI COOTBETCTBYET 10 CTPYKTYpPE 3aJaHHOM IPaBOM YaCTH.

Pa3pnen: Teopusi BEepOATHOCTEH U MaTeMaTHYeCKas CTATUCTHKA

Jljis ycrienHoro OBJIaZIEHUS] MaTepHalioM JaHHOTO pasjesia He0OXOAUMO, MPEXKE BCETo,
YETKO YCBOWUTb OCHOBHBIE IOHSITHUSI TEOPUU BEPOSITHOCTEH, OYEHb IIMPOKO HCIOJIb3YyEMbIE B
Pa3IMYHBIX MPWIOKEHUAX: MOHITHE CIy4yailHOTO COOBITHUS M €ro BEpPOATHOCTH, CYMMBI U
IIPOU3BENEHUSI COOBITUH, TOHATUS CIIy4alHOM BEJIMYMHBI U 3aKOHA €€ paclpeaeieHus,
MaTE€MaTU4YeCKOro OXKUIAAHUS U JUCIEPCUH CITyYallHON BEJTMYUHBL.

Hazno noHsTh, 4T0 BEPOATHOCTH — 3TO YHMCIIOBAsi MEPA CTENIEHU BO3MOXKHOCTH IOSIBICHUS
CIIy4aifHOTO COOBITHS. 3HATh KJIACCUYECKOE, CTATUCTUYECKOE U T€OMETPUUYECKOE OIMpeIeICHHUS
BEPOSITHOCTH, CBSI3b U pa3jInune MeX1y HUMHU. HecMOTpsl Ha BHEIIHIOIO IPOCTOTY KIACCUYECKON
dGopMynsl  ompemeneHus  BepoaTHOCTH  ciydaiimoro coberrus  A: P(A)=m/n,

HEINOCPEACTBEHHBIN TOJCYET 4YMcia N BCEBO3MOXKHBIX HCXOJOB HCIBITAHUS W M - 4ucia
OJ1aronpHuATHBIX UCXOJI0B TpeOyeT npuMeHeHus! Gpopmya koMOuHaTOpuKku. [lpu 3TOM B Kax10i
KOHKPETHOM 3aJlaye Hal0 IIPOAHAIU3UPOBATH, KAKOW THUII COCAVMHEHUN BO3HUKACT, KOrjga W3
HEKOTOPOTO MHOXKECTBA 3JIEMEHTOB H3BJIEKAE€TCS APYroe IMOAMHOXKECTBO (3TO MOTYT OBIThH
pa3MelleHNs], NEPECTAaHOBKM WIM coueTaHus). IIpu BbIUMCIEHMM BEpPOSITHOCTEN CIIOKHBIX
CcOOBITUHM HAJIO0 yMETh MpPEACTaBUTh HMX B BHUAE CYMMBbl WM IPOU3BEACHUS (MIM CYMMBbI
NPOM3BEACHUHN ) MPOCTHIX COOBITUI M MPUMEHUTH COOTBETCTBYIOIINE OCHOBHBIE TEOPEMBI TEOPUU
BEPOSITHOCTEH.

Hano ueTko pa3nuyaTe THUIIBI CIIy4alHbBIX BEJIMUUH — TUCKPETHBIE U HETIPEPHIBHBIEC U 3HATH
OCHOBHbIE 3aKOHBI UX pacnpeneneHus (OuHomuanbHblM, IlyaccoHa, rumepreomeTpuyecKui,
0Cc00EHHO, HOPMaJIbHBIHN 3aKOH pPacHpeeNeHHs).

JInst onvcaHus 3aKOHOB PAacIpeIeiIeHUsI HEPEPBIBHBIX CIyYalHbBIX BEJIUYMH IIPUMEHSIOT
WHTETPAIbHYI0 (DYHKIIMIO pachlpe/elieHUus: BEpPOSTHOCTEW ClydyalHOW BETUYHHBI F(X)I/I

nnotHocts BepostHocTedn T (X). Hamo ycBOMTH oOmpeneneHus, BEPOSTHOCTHBIH CMBICT M

CBOMCTBA 3TUX (DYHKIIMH, CBSI3b MEXKAY HUMHU M pacyeTHbIe (POPMYIIBI JIsl MX OIpeJIeIeHusI.

Hagno 3nath ompeneneHue, pacueTHble (OpMYJbl U BEPOSTHOCTHBIN CMBICT OCHOBHBIX
YHUCIOBBIX XAPAKTEPUCTUK CIy4alHOM BETMYMHBI — MATEMaTHUECKOTo OXHUIAHHS (CPEIHEro
3HAYEHUS ) ¥ IUCTIEPCHUH (XapaKTepUCTUKHU pa30poca BO3MOKHBIX 3HAUEHUS CIIy4aiiHON BETUYHHbBI
OTHOCHUTEJIBHO CPEAHETO 3HAUYEHU).

[Ipu u3yueHnn MaTeMaTU4eCKOW CTATUCTUKHU HAJIO MOHATh, YTO OHA TECHEUIIUM 00pa3oM
CBsi3aHA C TeOpUell BepOSTHOCTEH, U OOJBIIMHCTBO €€ BBIBOJOB 0a3MpyeTcss Ha INpe/elbHbIX
TEOpEMaxX TEOPUHU BEPOSATHOCTEM.
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Bce xapakrepucTHKH, M3ydaeMmble B Kypce MaTeMaTUYeCKOM CTaTHCTUKH, SIBIISIOTCS
CTaTUCTUYECKUMHU AaHAJIOIAMHU COOTBETCTBYIOLIMX XapaKTEPUCTHK, PACCMAaTPUBAEMBIX B TEOPUU
BEPOSITHOCTEH, IOJyYCHHBIMM HAa OCHOBE OIPAaHMYEHHOTO YHCJIA ONBITHBIX JIAHHBIX.
CnenoBarenbHO, €Cld, HalpUMeEp, MAaTeMaTHYECKOe OXHUIAHME M JUCIEPCHs CllydailHOM
BEJIMYMHBI, U3y4yaeMble B TEOPUU BEPOSITHOCTEH, SBISIOTCS XapaKTEPHBIMU HECITy4alHbIMU
YHUCIaMU, TO HMX CTAaTUCTUYECKHE AaHAJIOTM — BBIOOpPOYHAs CpenHsAs M BBIOOpPOYHAS (MM
UCIIPaBJIEHHAs ) AUCHIEPCHUS SIBJIAIOTCS CIy4allHBIMU BETMYMHAMM, 3aBUCSILUMH OT 00beMa U THUIIA
BBIOOPKY M Pa3IMYHBIMU JUIsl pa3HBIX BHIOOPOK.

Hano o06s3aTenbHO 3HaTh W yMETh BBIYUCIATH TOYEUHBIE OLIEHKHM HEU3BECTHBIX
napaMeTpoB PACIpPECIICHUs] CIyYaiHOW BETMYMHBI - BHIOOPOYHYIO CPEAHIOI0 U BBIOOPOUYHYIO
(MM MCIPaBJIEHHYIO) AUCIIEPCUIO, TAK KakK J100as craTUcTUYecKast 00paboTKa CBOUTCS, IIPEXk/Ie
BCEr0, K HAX0X/IEHUIO UMEHHO 3TUX XapaKTEPUCTHUK.

Crnenyer oOpaTuTh BHUMaHME Ha TO, YTO 3TH OLIEHKU SBISAIOTCS HPUOIMKEHHBIMHU,
0C00EHHO [T BBIOOPOK MajIoro 00bemMa, 1 JUIs CY KJICHHS O TOYHOCTH U HAJICKHOCTH 3TUX OL[CHOK
Ha/I0 yMETh IPUMEHATh UHTEPBAJIbHBIE OLIEHKH M 3HaThb METOAUKY IOCTPOEHHSI JOBEPUTEIIBHBIX
MHTEPBAJIOB.

OTMeETHM B 3aKIIFOUEHUE, YTO YCIEHIHOE U3yUEHUE TUCHUIUINHBI «CrieualIbHbIE pa3eiibl
MaTeMaTHKH», TMPUOOpEeTeHHEe HEOOXOAWMBIX KOMIICTCHIWH, YMEHHH W HABBIKOB BIIAJICHUS
MaTeMaTHYECKUM aIlapaToM TpeOyeT OT CTYJEHTOB OO0JIBIION caMOCTOSTENbHON paboThI.

7. ®oH OLIEHOYHBIX CPEACTB

@OHJ1 OLIEHOYHBIX CPeICTB IpenacTaBieH B [Ipunoxenun 2 k padbodel mporpaMMe U BKIIIOYAET
pa3nelsl:

1. MeTobpl KOHTPOJIS U OLIEHUBAHUS PE3YJIbTATOB O0yUECHHUS.
2. llIxana ¥ KpUTEpUH OLICHUBAHUS PE3YIbTATOB O0YUCHUSI.
3. OueHouHBIE CPENCTBA.

3.1. Texymiuii KOHTPOJIb.

3.2. [IpomexyTouHas aTTeCTalHs.
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TemaTuuyeckuii miad IMCHUILTHHBI «CHienadbHble pa3ejibl MATEeMATHKU
M0 HANIPABJIEHUIO NOJATOTOBKH
23.05.01 «Ha3emHble TPAHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»

Ilpunoscenue 1

[Tpoduns
((KOMHBIOTepHLIﬁ HHKUHUPHUHT B aBTOM06I/I.]'IeCTp06HI/II/I»
(bakamaBp)
Ounas popma o0yuenust
Tox Hadopa 2023/2024
Buabl yueOHoii padoThl,
No . = & | BKIIOYas CAMOCTOSTEILHYIO Bujbl camocTosTeNbHOM padoThbI ®opmbI
2 =
Paznen § E{ § paboTy CTy/leHTOB, CTyIeHTOB aTrecTauuu
n/n < =
3 = 3 U TPYA0EMKOCTh B 4acax
J | I/C | JIag | CPC | KCP | K.P. | K.II. | PI'P | Pepepar | K/p ] 3
Tpernii cemecTp
Pa3znen 1. OObIKHOBEHHBIE
auddepeHunaabHbIE
YpPaBHeHHs
1 | OcHOBHBIE HNOHATUA | 3 1 2 2 4 +
OOBIKHOBEHHBIX
nudepeHIaTbHBIX YPaBHEHUH
(n.y.) mepBoro mopsiaka. 3agada
Kommu, Teopema cyiecTBoBaHUs
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U €IUHCTBEHHOCTH €€ pelICHUs
[TonsiTust 0OLIETO W YACTHOTO
pelieHuid, oOmEero M 4YacTHOTO
uHTerpanoB. ['eomerpuueckuit
CMbICH 0011ero uHTerpaia aA.y 1-
ro nopsAaKa

Boiiaya 3aganuii PI'Pmo a.y.

Pemmenue a.y. mepBoro nopsijka c
pa3fieieHHBIMM M pazjes-
FOLIUMUCS MePEeMEHHBIMH,
OJIHOPOJHBIX 11.Y.

JIuHeiHbIe 1.y. IEpBOTO
nopsiika MetoJ1 Bapuanuu
MIPOU3BOJIbHON TOCTOSTHHOM,
MeTOo/ Npou3BeaeHuit bepuymm.
VYpaBuenue bepnymm.
KonTpoJbHas p6oTa Ha
ceMHMHape 10 J1.y. IepBOro
MOPAIKA

JuddepennnanbHbple ypaBHEHUS
BbICIINX TOPSAKOB. OCHOBHBIE
nonsatusa. IlocraHoBka 3amaun
Komm, KpaeBou 3a/1a4u.
WNHurerpupoBanue YpaBHEHUI
METOJIOM ITOHMKEHHUS MTOPSIKA

JlnHeliHble ogHOpPOAHbIE A.y. N —TO
nopagKka. Teopema O CTpyKType
obLero peweHna  JIMHeMNHbIX
OAHOPOAHbIX A.Yy. N —T0 NopsaakKa.
MocTtpoeHune dyHAAMeHTabHOM

16



CUCTEMbBI PELUeHUA Ana ypaBHEHUN
C NOCTOAAHHbIMW KO3 DUUMEHTaMM.

JIuHeliHbIE HEOOHOPOAHBIE I.y.
n-ro mnopsanka. Teopema o
CTPYKType OOIIEro penicHus.
Meron  mombopa  4YacTHOro
peleHus ULl pa3iIn4YHbIX
CHELUAJIBHBIX BHJOB  IPaBOU
4acTH.

JlvuHeitHble HEOHOPOAHBIE ..
BTOPOTO MopsiiKa c
MOCTOSTHHBIMH KO3 puImeHTaMu
C IPOMU3BOJBHOM HENPEPHIBHON
paBou JacThIO. Meton
Bapualuu MIPOU3BOJIBHBIX
MTOCTOSTHHBIX

KpaeBpie 3amaun. 3agaun  Ha
COOCTBEHHBIE 3HAUCHHUS

1.9

Cucremsl OOBIKHOBEHHBIX
T epeHIaIbHbIX
ypaBHeHHH. OCHOBHBIE TTOHSTHSL.
Pemienne HOpManbHBIX CHCTEM
JUHENHBIX AU PepeHInanbHbIX
YpaBHEHUU METOJ0M
UCKITFOUEHHUSI.

KonTposibHOe TecTHpOBaHHe
o A.y.

10

Paznea 2. Teopust
BEPOSITHOCTEI U
MaTeMaTH4YecKasd CTATUHCTUHKA
OCHOBHBIE  TIOHATHS  TEOpPUU
BEPOSITHOCTEH. Crnyuaiinble
coObITHS, 1504 THUIIEL.

10
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Knaccuueckoe M cTaTUCTHYECKOE
OTIpENICTICHUSI BEPOSITHOCTH, HX
cBorcTBa. HenocpencrseHHbIN
MOJICUET BEPOSTHOCTH Ha OCHOBE
KJIACCUYECKOT'O OIPE/ICTICHUS.
Bolmaua 3agaHus PI'P__mo
TEOPHH BEPOSITHOCTEMH "
MATEeMATHYECKOI CTaTHCTHKE

11

DIEMEHTHI KOMOWHATOPHKH.
['eomeTpuyeckass BepOATHOCTD.
3amaua brooddona. .Anredpa
COOBITHI. 3aBUCHUMBIE u
HE3aBHCUMBIE COOBITHSI.
YcnoBHas BEPOATHOCTb.
OcCHOBHBIE TEOpPEMBI  TEOPHUHU
BEPOSITHOCTEM.

11

12

dopMyna MOJHON BEPOSTHOCTH.
®opmyna bepnyium, nokaibHas
U UHTErpajpHas  TEOPEMBI
Jlannaca

12

13

CrnyualiHble BEJIMYUHBI, UX THIIBI,
MOHSTHE 3aKOHA PaCHpelEICHUS
CIIy4aitHOM BEJIMYHHBI.
OcHoBHbIE 3aKOHBI
pactpenenenus JIUCKPETHOMN
CIIy4anHON BEJIMYMHBI
(runepreoMeTpu4eCcKHii,
OMHOMMAJILHBIN, pacrpeneneHue
[Tyaccona).

13

14

YucnoBsie XapaKTEPUCTUKHU
JIUCKPETHBIX W HENPEPBIBHBIX
CIIy4alHBIX BEJIMYMH.
MaremaTtndeckoe OXHIaHHE U

14
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AUCTICPCHUA CJIy‘-I@.ﬁHLIX BCJIMYHH,
nux BepOHTHOCTHBIfI CMBICII H

CBOMCTBA. [InoTHOCTH
BEPOSATHOCTEH
3aKOHBI pacnpenenenus

15 | HempepbIBHBIX CIIy4ailHbIX 15
BEJINYUH (paBHOMEpPHBI,
HOPMAJIbHBIN).
IIpenenbHbIE TEOPEMBI TEOpUU
BEPOSATHOCTEM. HepasenctBo

16 | YeOnmmena. Teopema YeOrnimiena. 16
Teopema bepnymnu.
IlenTpanbHas npeaenbHas
Teopema.
DJIeMeHTbl MaTeMaTH4YecKo
craTUCTUKUA. OCHOBHBIE 33/1a4u
MaTeMaTUYeCKONl  CTaTHCTUKH.
Br160opouHbIii METO/I.
I'enepanpHass COBOKYIHOCTb U

17 | BbIOODKA. Cratuctuueckoe 17
pacnpenenenie BBIOOPKH.
[Toctpoenune SMIIMPHUYECKON
byHKIIUN pacrpeneneHus
BBIOOPKH, MIOJINTOHA U
TUCTOIPaMMBbl  OTHOCHUTEJbHBIX
4acToT.
ToueuHble OLEHKHM NapaMeTpoB
pacnpenenenus. Hecmenienssle,

18 3 PeKTUBHBIE U COCTOSTEIHHBIC 18

orieHKU. BpiOopouHas cpemHss.
Breibopounast u ucnpaBieHHAs
TUCTIEPCHUU. IMoustue 00
I/IHTepBaJ'II)HI)IX OIICHKAax.
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KoHTpoJ/ibHOE TecTHpOBaHHE

®opma aTTecTAllMU

19-21

Bcero 4acoB o JUCHUIINHE

36

36

72

PI'P

KOHTP.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«CHCIIHZIJIBHLIC pasaeJabl MATEMATUKHU

Hanpagsnenue noarorosku: 23.05.01 «Ha3zemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEICTBAY
[Tpoduns «KoMnbploTepHbId HHKUHUPUHT B aBTOMOOUIIECTPOCHUN Y.
dopma o0yueHHs: OUHasl.

Kadenpa: «Maremarukar

1. MeTOZlbI KOHTPOJIA X1 OICHUBaHUSA PE3YJIbLTATOB .

JInst KOHTPOJISL yCIIEBa@MOCTH M KauyecTBa OCBOCHHS AUCIMILIMHBI HACTOSIIEH TPOrpaMMoit
IPETyCMOTPEHBI CIITYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYILIEeH yCIIeBaeMOCTH (TEKYILIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. llIxajsa 1 KPUTEPUH OLIEHUBAHUSI Pe3yJIbTATOB 00y4YeHUA
®opmMa NPOMeKYTOYHOM aTTECTALMH: IK3aMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS 110 pe3ysibTaTaM
BBITIOJIHEHHUSI BCEX BUJOB YUEOHOH pPabOThI, MPEIYyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAaHHOH
JUCLUIUIMHE, TIPU 3TOM YYUTBHIBAIOTCS PE3yJbTaThl TEKYIIET0 KOHTPOJS yCIEBAEMOCTU B TEUEHHE
cemectpa. OleHKa CTENEeHU JOCTHKEHNS 00yJaloIUMUCS TUTAHUPYEMBIX PE3yJIbTaTOB 00YUEHHUS 110
JUCIUIUINHE TIPOBOJMTCS TPENOJaBaTeieM, BEIyIIUM 3aHATUS 10 JUCHUIUIMHE METOAOM
9KCIepTHOM oneHku. [lo urtoram mpomMeXyTOYHOM aTrTrecTaluu MO AMCLUUILIMHE BBICTABISIETCA
OLICHKA «OTIMYHO», «XOPOILO0», «YAOBIETBOPUTEIHHO» UIH «HEYTOBIETBOPUTEIHHOY.

IIkana oueHNBaHUA Onucanne

BemonHnensl Bce o0si3aTe/ibHBbIE yYciaoBusds TOATOTOBKH
CTyACHTA K l'lpOMe)KyTO‘lHOﬁ aTTecTanuu, IMpeayCMOTPEHHBIC

IIPOTrPaMMOn JUCLUIINHBL. CryneHnt JIEMOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHHI, HAaBBIKOB IOKa3aTEIsIM,
OTtanaaO MPUBEJICHHBIM B TaONMUIAX, OMEPUPYET NPUOOPETCHHBIMU

3HAHUSMU, YMEHHUSIMU, HABBIKAMU, MPUMEHSET UX B CUTYyaIUsIX
MOBBIIICHHONW CJIOXKHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYMUTENbHBIE OIMWOKH, HETOYHOCTH, 3aTPyJAHCHHUS TIPHU
MEPEHOCE 3HAHWI U YMEHUI Ha HOBBIE, HECTAHJAPTHHIE 3a/1aUH.
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Xoporo

BeimtonHeHsl Bce  00si3aTelIbHBIE YCJOBHS MOATOTOBKH
CTYJAEHTA K MPOMEKYTOYHOM aTTeCTALMHU, IPEAYCMOTPEHHBIE
IporpaMMoil  JTUCLMILIMHBI. CryaeHT  JI€MOHCTpHUpPYET
COOTBETCTBUE 3HAHUM, YMEHHMI, HaBBIKOB II0KA3aTeNsM,
NPUBEJCHHBIM B TaONHIAX, ONEpUpPYeT NPUOOPETEHHBIMU
3HaHUSIMHU, YMEHUSAMH, HaBbIKaMHU. B TO ke Bpemsi mpu OTBETE
JIOITYCKaeT HECYILECTBEHHBIE MOTIPELIHOCTH, 3a7aud pelaeT ¢
HE/I0YeTaMHt, He BIUSIOMIMMHI Ha OOIINN X0/ PEeLICHHUS.

Y 10BIETBOPUTEIBLHO

BeimonHeHsl Bce 00si3aTeJibHbIE YCJIOBHSl TOATOTOBKH
CTYJleHTa K NPOMeKYTOUYHOM aTTeCTaAllUM, IIPEAYCMOTPEHHbIE
IPOrpaMMOil  AMCLMILIMHBIL. CryneHT  JI€MOHCTpPUPYET
COOTBETCTBUME 3HAHUM, YMEHHM, HAaBBIKOB IIOKa3aTEJsIM,
NPUBEJCHHBIM B TaONMIAX, ONEpPUPYET NPUOOPETEHHBIMU
3HAaHUSMH, YMEHUSAMH, HaBbIkaMu. Ho mokasbiBaeT HerimyOokue
3HAaHUA, TPU OTBETE HE JOINYCKaeT TIpyObIX OLIMOOK WU
IIPOTUBOPEUMIL, 0IHAKO B (POPMYITMPOBAHUH OTBETA OTCYTCTBYET
JIOJKHAsI CBSI3b MEXKAY aHAJIU30M, apryMEHTAlMEed U BBIBOJAAMH,
B pEIIEHUM 3a/1a4 MOTYT cojepxkarbcsi rpyOble ommOku. s
IOJy4eHUsl TPaBWIBHOIO OTBETa TpeOyrTCcs YTOUYHSIOIINE
BOIIPOCBI.

HeynosnersopurenpHo

He BbmonHeHs! 00s13aTeJbHBIC YCIOBHS  IOATOTOBKH
CTYJeHTA K NPOMEKYTOYHOM AaTTECTAIMH, [IPETYCMOTPEHHbIE
nporpammoit  pucuuniueel, WJIA  cryneHT pemMoHcTpupyer
HEIMOJIHOE  COOTBETCTBME  3HAHWM,  YMEHHUH,  HAaBBIKOB
IOPUBEJCHHBIM B Ta0nMLaxX, JOMYCKAIOTCA 3HAYUTEIbHbIC
OLIMOKH, TPOSIBIISIETCS OTCYTCTBUE 3HAHNHN, YMEHH, HABBIKOB 110
psALy TIOKasarejaed, CTYIEeHT HCHBITBIBAET 3HAYUTEIbHBIC
3aTpyAHEHMS IIPU ONIEPUPOBAHUM 3HAHUAMU U YMEHUAMMU.

3. OueHoO4YHbBIE CPeICTBA

/1

HaunmenoBaunue
OLIEHOYHOT'O
CpeacTBa

IIpencraBnenue
OLIEHOYHOI'O CPE/ICTBA
B ®OC

KpaTkas xapakTepucTuka OLEHOYHOTO
CpeicTBa

KonTponsHas
(camocrosTenbHas)
pabora

(KP)

CpencTBo MpOBEepKU yMeHUi npuMeHsTh | KOHTpobHBIC
MOJTYYCHHBIC 3HAHUS JIUIS PEIICHUS 33134 | 3aJaHus
ONPENIEJICHHOT0 THUMNA 10 TEeMe WU
paszzaeny
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2 | PacuerHo- CpenctBo nmpoBepku ymMeHMM npumeHsTh | Kommiekr  3aganuii

rpaduueckas IIOJIyYEHHbIE ~ 3HAaHUS 1O  3apaHee | Ad BBITIOJTHEHUS
pabora ONPEIEICHHON METOAUKE [UIsl PELICHUsS | pacyeTHO-

3aJad WIM 3aJaHuid [0 MOAYII0 WM | rpaduuecKoi paboThl

(PTP) JUCLUIIIIMHE B LEIIOM.

CpeacTBo KOHTPOJIS,, OPraHU30BaHHOE KaK
crielManbHas Oecema  IMeIaroruvyeckoro
paboTHUKa ¢ oOOydJaromuUMCs Ha TEMBI,

N . Bompocsl o
CBSI3aHHbBIC C M3y4aeMOW AUCLMIUIUHON, U

VYcrHblii onpoc

3 cobeceoBanue, TeMam/paszeiiam
paccuMTaHHOE Ha BBISICHEHHE OOBeMa
(YO) N TACIATLINHEI
3HaHUHI oOyuJaromerocs 110
OTpeIcIEcHHOMY pa3zielny, TeMe, IpobdiieMe
U T.IL.
CucreMa CTaHIapTU3NPOBAHHBIX 3aJIaHUH,
[IO3BOJISIOLIAS
Tect
4 (T) aBTOMAaTU3UPOB Bapuanr tecra

aTh MPOLEyPY U3MEPEHHS YPOBHS 3HAHUI

Y YMEHUH 00y4aroIerocs.

5 | Ok3ameHanuoHHble | CpeCTBO NPOBEPKM 3HAHUM, yMeHuH, | DK3aMeHallMOHHbIE

OneTs HaBBIKOB. MOJXET BKIIOYaTh KOMIUIEKC | OMIIETHI
TEOPETHYECKUX BOITPOCOB, 3ajad,

(9b) NPaKTHYECKHUX 3aJaHNH.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOIBHBIE BOIIPOCHI
U 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIS KOHTPOJISI OCBOEHHUS O0yUYaIOIUMHUCS Pa3/IeioB
JTUACHUIUINHEL, ipreM PI'P.

Conepixanue pacueTHO-TpaguIecKuX padoT.

PacuerHo-rpadguyeckas padora Ne 1 no audpepeHunajabHbIM ypaBHEHUSIM.

Kpartkoe coneprkanue pacueTHO-Tpaduueckoi paboThI:

MeTtobl pemieHnit AuQpepeHnanbHbIX YpaBHEHUN Pa3IMyHOro TUIIA.

PacyeTrHo-rpaduueckas padora Ne 2 o Teopuu BepOSITHOCTEH M MATEMAaTHYeCKOI
CTATHCTHKE.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

OmnpeneneHne BEPOSITHOCTEH CIIydalHBIX COOBITHH, 3aKOHOB pAaCIpENeNeHUs] JUCKPETHBIX U
HENPEPBIBHBIX CIyYailHBIX BEJINYMH U UX YUCIIOBBIX XapaKTEPUCTHK.

[TocTpoenue smnupruyecKkoi pyHKINN pacTipeieNieH!s] BBIOOPKH, TOJUTOHA U TMCTOIPaMMBI
OTHOCHTEJIbHBIX YacTOT. PacueT cTaTUCTUYECKHX XapaKTEPUCTUK BEIOOPKHU.

Komnuexr 3apanmii
JJIsl BBINIOJTHEHHUsI pacdyeTHO-rpagudeckux pador (PI'P)
1o qucuuiuivHe «CnenuajJbHble pa3aeibl MATeMaTHKH

Mo 06bIKHOBEHHbIM AnddepeHUnanbHbIM yPaBHEHUAM

Pemnte ypaBHEeHMS:
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N

10.
11.
12.

13.

14

15.

. A4+ yZdx—ydy = x’ydy,

2
2ﬂ=y—+8—y+8,

dx x* x
dy 3x+2y+1
dx Xx+1

xe” dx+ (xzyey2 +1tgy)dy =0.

Pemmte 3amaun Komwm qu1st ypaBHeHuid:

dy 2 3y
2L 2 1) =1,
dx  x® X y
4y +x3y = (x* +8)e *y?, y(0) =1.
Pewuts ypaBHeH#HE: X2y +xy" = =3
. Peruts 3amauy Komm:  y" =18sin®ycosy, y@) = % : y'(d)=3.

Pemuts YpaBHCHUS:
e e

y oty =x,
y" +5y"+7y'+3y = (16x+20)e*,
y” + 25y = 2c0s5x —sin 5x +€°*,

1
"3y 42y =—— .
y y +2y Bre )

0.

. Pemuth kpaeByto 3amauy: Yy +2y'+5y=-3sin 2x, y(0)=1, y[%)

Haiitu coOcTBeHHBIC 3HaUeHUSI A ¥ COOCTBCHHBIC (DYHKIMH Y 3aauu:

y'+Ay=0, y0)=0, y'(b)=y(b).

Pemmte cucremsl ypaBHEHUN:

" {z,:y—z, 20. {y':4y—32+5|n X,
y'=z-y. 2'=2y—7—-COSX.

ITo Teopun BeposiTHOCTEH

VY coopmmka umerores 10 getaneid, Maio OTIUYAIONIUXCS 110 BHEITHEMY BUay. M3 HUX 6 neTaneit
IIEPBOIO COPTa, a 4 — BTOoporo. KakoBa BEpOSTHOCTB TOTO, YTO CPEIU B3ATHIX HayJady S5 netajien
3 oKaxyTCst IepBOro copra?

B ypHe 7 4epHBIX mIAapOB M 5 JKENTHIX 1apoB. HaliTh BEPOATHOCTH TOTO, UTO CPEeAM Haynayy
U3BJICYEHHBIX 4-X IIapOB OKaXkeTcs 0oJiee 2-X JKEIThIX.

BeposiTHOCTh OTKa3a KakJ0ro M3 HE3aBUCHMMO PAa0OOTAIOMIMX AJIEMEHTOB AJIEKTPUYECKOM Ienu
pasaa P =0,05. Haiitu BepostHocTh Ge30TKa3HOM PabOTHI HIEKTPUYECKOM HEMH.
— [
—

Ha naByx crankax oOpaOaTbiBalOTCS OJHOTUIIHBIE — JeTald. BeposSTHOCTh W3rOTOBIEHUS
CTaHJAapTHOM JeTalu JAJs nepBoro cranka pasHa 0,96, a mns Broporo cranka - 0,92. Jleranu
CKJIQ/IBIBAIOTCSA B OJIHOM MECTe, MPUYEM MEepBbIM CTAaHOK M3rOTaBIMBAacT B 1,5 paza MeHble
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Jeraneid, yeM BTOpoil. HalTu BeposSITHOCTH TOro, UTO B34Tas Hayaaudyy JAeTaldb OKAKETCs
HECTaHJapPTHOM.
BeposTHOCTh TOro, 4TO Hayjady B3sATas Ae€Taldb W3 MapTUM cTaHaapTHa, paBHa 0,92. Haiitu
BEPOATHOCTb TOTO, YTO CPEAM B3SATHIX HayAauy LIECTH JETaled HEe MEHEe JBYX OKa)XyTcs
HECTaH/IaPTHBIMHU.
BepositHocTh 0€30TKa3HOM paboThl kaxkaoro u3z 700 He3aBHCHMO pPAaOOTAIOMIMX AJIEMEHTOB
HEKOTOpOro ycrpoiictBa paBHa 0,85. HaliTh BEpOSTHOCTh TOTO, UTO BBIMAYT K3 cTpos OT 80 10
120 sniementoB; poBHO 100 351eMEHTOB.
YCTpoiicTBO COCTOUT U3 4-X 3JIEMEHTOB, pabOTAIOLIMNX HE3aBUCUMO JIPYT OT Apyra. BeposTHOCTh
HAJIeKHON pabOThl KaXAOTO 3JeMEeHTa B oxHOM uchbiTaHuM paBHa 0,9. CocTaBUTH 3aKOH
pacrpezeneHust AUCKPETHOM cllydyallHOM BeMUYMHBI X - YKCIia OTKa3aBUIMX JIEMEHTOB B OJIHOM
OIIBITE.
HezaBucumeble cnyyaiinbie BeTUYUHBI X U Y 3aJaHbl psiiaMu pacripeieeHusl.
X | 215 2 | 3 Y |[-15] 0| 2
PJlo1]o03]02] .. P |03 ]02] ..

HaiiTi cpeaHee KBaapaTHIECKOe OTKIOHeHUe Bennaunabl Z = 2 X 23y,

YCTpoiCTBO COCTOHUT M3 4-X HE3aBUCHMO PAaOOTAIOUIMX OJHOTHITHBIX 3JIEMEHTOB. BeposTHOCTD
HaJIeKHON paboThI Kaxaoro snemMenta pasHa 0,995. Haiitu BepoOATHOCTH TOTO, YTO Pa0OTAIOT
HEe MEHEeE TPEX IJIEMEHTOB.

10. Cnyuaiinas BenmuunHa X 3a/aHa IJIOTHOCTBHIO BEPOSITHOCTEH:

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

Haiitn kosddunuent "a ", uHTerpanbHylo (GYHKIHIO pacupeneieHus
F(x), M(X), D(X) u BepositHocTh momnaganust X B unrepsai (0,2; 0,8).

11. Ha craHke u3roTaBIMBaeTCs netans. Ee pnmuna X - CHy‘I&fIHEISI BCIIMYHHA, paCIIpCaACIICHHAA I10

Hown

HOpMaJbHOMY 3aKOHY ¢ mapameTrpamu: d =20 cM, 0 =1,1 cm. HaiiTu BepoSATHOCTH TOrO, 4TO
JUTMHA JeTanu 3akimodeHa mMexay 19 cm u 21,1 cm. Kakoe oTkiIOHEHUE NJIWHBI JeTanu OT d
MOKHO TapaHTHpoBaTh c BeposiTHocThio 0,9; 0,99? B kakux mnpeaenax OyayT Jexarb
MPAKTUYECKH BCE pa3Mepsbl aeTajeit ?
IIo MaTeMaTHUYECKOM CTATHCTUKE

Jlnis kaxioro BapuanTa Tpedyercs:
[IpencTaBUTh OMNBITHBIC JAHHBIC B CTPYNIHPOBAHHOM BHUIE, pa30MB Ha K PaBHOOTCTOSIIMX
YaCTUYHBIX HHTEPBAJIOB.
Haiitu smnupudeckyro QpyHKIHIO pacpeiesieHus: U TOCTPOUTh €€ rpaduxk.
[TocTpouTh MOJUTOH U TUCTOIPAMMY OTHOCUTEINIBHBIX YacTOT.
BbluncnuTe METOIOM NMPOM3BENEHUI YMCIOBBIE XapaKTEPUCTHKU BBIOOPKHU: BBHIOOPOUYHYIO
CpPEeHIOI0, BEIOOPOYHYIO M HCIIPABICHHYIO JIUCIEPCHH, BHIOOPOUHOE CpeqHee KBaJpaTHdecKoe
OTKJIOHEHHE, KO3 (DULIMEHTHl aCUMMETPUH U DKCIIECCa.
HaliTu TOYeuHBIE OLIEHKM NapaMETPOB HOPMAJIBHOIO 3aKOHA PACHPENETIECHMsS U MIOTHOCTD
BepostHocTel f(X).
ITpoBeputh, corjacyercss Ju INpUHMMAaeMas TUIIOTE3a O HOPMAIbHOM  PpacIpelelIeHUH
reHepalbHOM  COBOKYIHOCTH C SMIIMPUYECKUM paclpeiiesieHueM BbIOOPKH, HCIONb3Ys
kputepun ITupcona u Konmoroposa (ripu yposHsax 3Haunmoctu 0,05; 0,01).
HaiitTu uHTepBalibHbIE OIEHKHM NapaMeTpOB HOPMAJIbHOI'O 3aKOHA paclpeieNieHus, NMPUHSB
JOBEPUTENBHYIO BEpoATHOCTE ¥ = 0,95 1 0,99.

3amanue
Pe3ynbrathl peructpaiu cpeHel SKCITyaTallMOHHON CKOPOCTU JBUKEHMsI aBTOOYCOB Ha

MCKAYTOPOAHBIX MapIpyTax nNpeaACTaBJICHbBI B BUAC BAPUAITUOHHOI'O psAaa B Ta6J'II/II_[e
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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 40,8 431 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

Kpurepum ouenku:

- OLICHKA «3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH PETYJIAPHO B TCUCHUC CEMECTPA NPCACTABIIA
peliCHrda 3aJa4d, BBIINOJHWI IIOJHOCTBIO BCC 3aJJaHUsd W HUX 3alllUTUII, OTBCTUB Ha BOIIPOCHI
penoaaBaTeiii,

- OLOCHKA «HC 3a4YTCHO» BBICTABJIICTCA CTYHCHTY, C€CIIM OH HCPCTYISAPHO B TCUYCHHC CEMECTpPaA
NpCACTaBJIA PpCIICHUA 3alda4, BBIITOJHUWII 3aJaHUs HC IIOJIHOCTbIO HIIH B006I_He HC IPCACTaBJIAI

paboThI

Ha TPOBEPKY,

nperoaaBaTciIs.

3AIAHUE 1.

Y cTaHOBHTE COOTBETCTBUE MEXAY HOMEPOM YPaBHEHHUS U €0 TUIIOM

2) (1+ y?sin 2x)dx—2ycos2 xdy =0
4) yV3+2x7y =x3+2y% .

YpaBHCHHUE C pasACIAIOIUMUCA ICPEMCHHBIMU,

1) xy'+2y=x"sin 2x
, 4
3) y—7y=2X\/V

Jlano ypasHenme mepsoro mopsmka (5xy” +x°)dx —(y? —5x°y)dy =0

nuHenHoe nuddepeHImaibHOoe ypaBHEHUE,

ypaBHEHHUE B MOJNHBIX AuddepeHnuanax,

ypaBHeHue bepHyin,
- ypaBHEHUE, IPUBOJALIEECS K OJHOPOIHOMY.
3AIAHHUE 2.

TecToBOe 3agaHue no anddepeHunanbHbiMm yPaBHEHUAM

A0OIYCKACT CYIICCTBCHHBIC HCTOYHOCTH B OTBETAaX HA BOIPOCHI

B (dopme, comepxkaiien
muddepernmansl. [IpuBenure ero kK BUAy, pa3pelieHHOMY OTHOCUTEIBHO MPOU3BOIHOM.

OtBer

3ATAHME 3.

Hano auddepennmansHoe ypaBHEHHE
pemieHueM npu K, paBHOM:

y'=(2k +3)x*, Torma dpymkmms Yy =2X> sBIAETCA €TO

‘ Otser

3AJIAHME 4.

dx
O6muit uaTerpan nuddepeHIuaTLHOro ypapaenus  ydy =
X

UMECT BUJ

| OtBer
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3AJJAHHUE 5.
VYKaxuTe  HMHTCTPAIbHYIO  KPUBYH  pemieHHs  3amaun  Komu it  OOBIKHOBEHHOTO
maddepeHIranbpHOro ypaBaenus xy' =y-1,  y(1) =2.

y A

N ™ >

0
-1

<y

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

Jlano nuddepennuanbHoe ypaBHeHHE BTOporo mopsaka Yy”=Xx>+X. Torga obmee pemenue

YpaBHEHUS UMEET BU]I
BAPUAHTBI OTBETOB:

1 1 1 1
Dy=—x*+=x*+C.x+C 2) y=—x*'+=x*+C,x+C
)y TR X+GC, )y B 5 X+C,

3) y:%X4+%X3+C1X+C2 4) y=6x*+2x*+Cx.
3AJIAHME 7.

Pemenwne 3amaun Komu ~— y" =2x+1, y(0)=y'(0)=0 UMECT BH/T
BAPMAHTbBI OTBETOB:

X, x> x? X, x®
1)y_3+x 2)y_3+2 3)y_6+x 4)y_2 X.
3AJIAHME 8.
Hano muddepeHmaipHoe ypaBHeHHE BToporo nopsiaka 2xy”—y' =0, Ttorma ero odumiee penieHue
UMEeT BU:
| OtBer | |
3AJAHMUE 9.
Hano muddepeHianbsHOe ypaBHEHHE BTOpOro mopsaka Y'ctgdx+4y =0, Torma ero ooiiee
pelIeHne UMEET BH
BAPUMAHTBI OTBETOB: 1) y=0,25C,sin 4x+C, 2) y=-C,cos4x+C,

3) y=C;sin 4x+C, 4) y=-C;sin 4x+C,.
3AJAHUE 10.
Kopuu xapakrepucrtudeckoro ypaBHeHus paBHbl K =K, =-1, K; 4 =22, TOraa

byHaaMeHTalbHas cHcTeMa PelIeHUH JIMHEHHOro O JTHOPOJHOrO AU pepeHIInanbHOro ypaBHEHUS C
MOCTOSTHHBIMU KO3 (uineHTamMu Oy/1eT UMETh BH]T

BAPHUAHTBI OTBETOB:

1) y, = ex1 y, = e2x’ Y = COS3X, Y4 =5sin 3x
2) y,=e", Y, = e, Y; = e™, Ys= e™

3) y,=e", y,=e”, y,;=cos3x, Yy, =-sin3x
4) y,=e*, y,=xe%, y,=e*, vy, =e?,
3AJIAHME 11.
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KopHu xapakTepucTHYeCKOro ypaBHeHus paBHbl K, =k, =5, Kk;, =5%i. Torma obmee penrenue

JMHEWHOTO OHOPOAHOTO aAuddepeHInanbHOr0 ypaBHEHUSI C TMOCTOSHHBIMH KO3 QHUIHEHTaAMU
OyZeT UMeTh BUJ:

| OtBer | ‘
3AJJAHHUE 12.

W3BecTHa (QyHIaMEHTallbHAS CHCTEMa PEIICHHWH OJHOPOJHOTO JTUHEHHOro nuddQepeHmaibHoro

ypaBuenus: Y, =1, Y,=X, Y,=x° Torna 4acTHoe pelleHHe ypaBHEHHUS, yAOBJIETBOPSIOLIEE

HavaiapHbIM yeroBusaM  Y(0) =2, y'(0) = -1,

y"(0) =-2, pasno:

BAPMAHTbBI OTBETOB:

1) y=2+x-x> 2)y=2-x-2x*> 3)y=2-x—-x> 4) y=2-x-0,5x°
3AJIAHME 13.

DOynkuus y=Ce*+C,xe* sBusercs  oOIMMM pELIEHHEM  JMHEHHOrO OJHOPOIHOIO
nuddepeHINaNIbHOr0  ypaBHEHNUS C TOCTOSHHBIMH  KO3(duuueHTamu, TOrZa  €ro
XapaKTePUCTHYECKOE YPABHEHUE UMEET BUJL

BAPUMAHTBI OTBETOB:

1) k?-1=0 2) k?-k=0 3) k2+2k+1=0 4) k?—2k+1=0.

3AJIAHUE 14.

Oo6miee pemenne auddepennnanpioro ypasHenus Yy'+4y'+3y =0 wumeer Bua

‘ Otser ‘

3AIAHHUE 15.

YacTHOMY  pCLICHHIO  JIMHEHHOrO  HEOAHOPOJHOro  AUGQEpEeHIHATBHOTO  ypaBHECHUS
y"—3y'+2y=2x-1 1o BHUIy €ro NpaBoil YacTU COOTBETCTBYET (PYHKITHSI

BAPUAHTBI OTBETOB:

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

3AIAHUE 16.

Jlano nuHeiHOe HeoAHOpOoAHOE A (hepeHInaIbHOe YPaBHEHNE C TIOCTOSIHHBIMU KOA(HIMEHTaMH
2y"+y'+2y =xe”*sin 2x. 3anucaTh BUJ YAacTHOTO pEIICHHS C  HEONpelesICHHBIMU
Koa(duLmeHTaMu

| OtBer | |
3AJAHME 17.

Jlano nuHeiHOe HeogHOpOoAHOE A (hepeHInaIbHOe YPaBHEHUE C TIOCTOSIHHBIMU KOA(HUIIMECHTaMH
y"+4y=2ctg2x. B kakom Buze cleyeT UCKAaTh YacTHOE PEUICHHUE HEOIHOPOJTHOTO ypPaBHEHHS

METOJIOM BapHaIlMy POU3BOJIBHBIX MOCTOSIHHBIX ?

| OtBer | |
3AJIAHME 18.

Pemrenue kpaeBoii 3agaun  y" = 2X +1, 0<x<3, y0)=1 y(3)=9/2

UMEET BUJI

3 2 3 2

BAPUAHTBI OTBETOB: 1) y=é;+%;—3x+l 2) y=é;+%;—3x+l 3)

3 2 3 2
y:X_+X__Ex+l 4) y:X—+—+EX+1.
3 2 3 3 2 3

3AJJAHHE 20.

Y1 =3Y,,

O61ee pemienue cucteMbl AU depeHINaTbHBIX YpaBHEHHH {y, 2y, -y
2= ™2

HMEET BU
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BAPMAHTLI OTBETOB:

Y1 = Clezx +C2e_3x’ Y1 = Cle_zx +Cge_3x,

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

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

TecToBOE 3a7aHKE 110 TEOPpUH BCPOHTHOCTeﬁ M MaTeMaTH4eCKoil CTATUCTHKE

3AJJAHHUE 1

KonmuecTBo criocoboB pacipeeneHus Tpex MPU30BBIX MECT B OJIMMITHAJIE 110 TEOPUH BEPOSITHOCTEN
cpenu 10 yqacTHUKOB paBHO

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

3AJJAHUE 2

N3 ypHBI, B KOTOpOH Haxoaarcs 6 Oenbix U 4 4epHbBIX IIapa, U3BJICKAIOT Hayaady 2 mapa. Tornma
BEPOSITHOCTH TOTO, YTO 00a 1mapa OyayT OenbIMu, paBHA

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

3AJJAHUE 3

B kpyr pagnyca R Opomiena Touka. Torzna BEposITHOCTb TOTO, YTO OHA MIOMAJIET B 3AIITPUXOBAHHYIO

o0nacTb, paBHa
y

N

s K (s

BAPMAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3AIAHUE 4
Hecosmectrbie cobbitus A, B,C ne o6pasyror nonnyio rpymmy coObITHIA, €Cili MX 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.
3AJAHUE 5
Bpocatot 2 monetsl. CobbiTus: A - Tep0d Ha nepBoil MoHeTe, B- nudpa Ha BTopoil MOHETe SBISAIOTCA:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU

3) He3aBUCUMBIMU  4) 3aBHCUMBIMHU.
3ATAHUE 6
Cryznent 3Haet 20 Bonpocos nporpaMmsl u3 30. Torma BeposSTHOCTh IPABUIIBHOTO OTBETA HA 3
BOIIpOCA paBHA
BAPMAHTbBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.
3AJIAHUE 7
B nepBoii ypHe 6 Oenbix U 8 4epHBIX IIApOB, BO BTOPOM 7 OeibIX M 3 yepHbIX Imapa. M3 Haynauy
B35TOM YpHBI BEIHYT OJIMH I1ap. Torjaa BEposiTHOCTh TOTO, YTO ATOT IIap OKaXKeTcsl OeIbIM, paBHA
| OtBer | |
3AIAHUE 8
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Co0ObiTe A MOXET HACTYNHUTDH JIMIIb MPH YCIOBUH TOSIBJICHHS OJHOTO M3 2-X HECOBMECTHBIX
cobsITHil B, 1 B,, 00pasyromux nonnyro rpymmy. M3Bectasl BepositHocts P(B) =2/3 u ycnoBHbIe

BepositHoctn By (A)=1/3, B, (A)=2/5. Torna BeposTHOCTb COObITUS A paBHa

BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45 3) 22/45  4) 17/45.
3AJIAHUE 9
JuckperHas ciaydaiiHasi BeTMYMHA 3a/1aHa 3aKOHOM paclpeziesieHns: BEpOATHOCTEH
X 1 3 S)
P 0,1 0,3 0,6
Torna eé hynkuus pacnpenenenus sepostocteit F(X) umeer Bun

BAPUAHTBI OTBETOB:
0 npu Xx<1 01 npu X<1
< <
1) F(x)= 03 mpu 1<x<3 2) F(x)= 04 npu 1<x<3
0,6 mpu 3<x<5 1 mpu 3<x<5
1 npu X>5 0 npu X>5
0 npu x<1 0 npu X<1
1 l<x< 01 l<x<
3) F(x)= 01 mpu 1l<x<3 2) F(x =1 npu 1<x<3
04 mnpu 3<x<5 0,3 npu 3<x<5
1 npu X>5 0,6 npu  X>5.
3AJIAHHUE 10

HenpeppiBHas cinyuaiinas BelMYMHA 33JaHa HHTETPAIbHON (yHKIIHEH
0 npu X<0,

pacnipenieneHus BepositHocTein F(X)=<x°/9 mpu 0<x<3,

1 npu X>3.
TOF,I[a IIJIOTHOCTDH BepOfITHOCTeﬁ f (X) HNMECT BU
| OtBer |
3AJJAHME 11
I'pacduk mmotHOCTH BeposTHocTel f (X) mokaszaH Ha pucynke. Toraa 3HaueHune a
f(x)
a
o‘ 2a X
paBHO
BAPUAHTBLI OTBETOB: 1)05 2)1  3)4J2  4)2
3AJJAHME 12

JuckpeTHas ciiydaliHasi BETMUYMHA 3a71aHa 3aKOHOM PacIIpele]ICHUs] BEPOATHOCTEN
X 0 1 3
P 0,2 0,3 0,5
Torna e€ MmaTeMaTH4eCKOe 0KUJAHNUE U TUCIIEPCHUST PABHBI
| OtBer |
3A/IAHME 13
BepositHocTs mosiBnieHust coObiTusi A B 30 HE3aBHCHMMBIX HCHBITAHHIX, MPOBOJUMBIX IO CXEME
Bepuynnum, pasHa 0,6. Toraa qucnepcus 4yrcia MOSBICHUN 3TOr0 COOBITHS PaBHA
BAPUAHTBHI OTBETOB: 1) 0,24 2)18 3)7,2 4) 12.
3A/IAHME 14
HenpepriBHast ciydaifHas BelMuYMHA pacrpesesieHa paBHOMEepHO Ha uHrtepBaie (6, 10). Toraa eé
MaTeMaTUYECKOE OKUIAHUE U JUCIIEPCHS] COOTBETCTBEHHO PaBHbI
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| OtBer | |
3AIAHHUE 5

HenpepsiBHast cityyaiiHas BenuunHa X [IOJYMHEHA HOPMAJIbHOMY 3aKOHY pacIpelelieHUus C
MaTematndeckuM oxunanneM M (X)=a=20. BepostHocTs e€ momananus B mHTepBan (20, 25)

paBHa 0,4. Torna BeposTHOCTH €€ nonasanus B uHTepsan (15, 20) paBHa

| Otser ‘ ‘
3ATIAHHE 16

CraTucTuyeckoe pacrpeieneHue BbIOOPKH UMEET BUJ

X 2 4 5) 8

n 2 5 7 6

Torzna oTHOcUTENbHAsA YaCTOTA BapUaHThl X, =4 paBHa

| Otser ‘
3AJJAHUE 17
[To Be1OOpKe 06BeMa N =100 mocTpoeHa rucCTOrpaMMa 4acToT.
n
h
10
8
a
2
0 4 8 12 16 X

Torna 3HayeHHe @ paBHO:
‘ Otser ‘
3AIAHHME 18
H3BecTHO cTaTUCTUYECKOE paciipeie]ieHe BHIOOPKU
X; 6 7 10 12 13

n. 5 6 8 7 4

Torna e€ BeIOOpOYHas cpequss X, paBHa

| OtBer | |
3ATIAHHME 19
Jana Bei6opka o0bema N. Eciam kaxIplid 371IeMEHT BHIOOPKH YMEHBIINUTH B TPU pa3a, TO BBIOOpOYHast
cpemmsis X, .
BAPUAHTBI OTBETOB: 1) He uamenurcs 2) ymeHblIUTCS B 3 pa3a

3) yBenuuutes B 3 paza  4) yMeHbIIUTCA B 9 pas.
3ATAHHME 20

Mopa M,u Meauana M, BapHaIlOHHOTO psja
X 12 13 15 16 18 20

f 4 9 18 14 11 5

PaBHBI

| OtBer |

3AJJAHME 21

Bei6opouHnas cpeHsist 171 JaHHOTO CTAaTUCTUYECKOTrO paclpeelIeHUs: BBIOOPKU
X; 2 4 5 8 10

n. 4 7 14 8 7

paBHa X, =6. Toraa BeiGopounast qucrepenst D, pasHa

BAPUAHTBHI OTBETOB: 1)41 2)220 3) 1,025 4) 6,25.
3AJTAHME 22
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Haiitu noBepuTenbHBII HMHTEpBAT [JIs OIEHKH C HaAaexkHOCThi0 ¥ =0,95 HeuszBecTHOro
MaTEeMaTUYECKOTO OXXUIAHHS HOPMAJbHO pACHpelleIeHHOro mpu3Haka X  reHepaibHOU
COBOKYITHOCTH X, €ClIM M3BeCTHBI 00beM BbIOOpKM N =30, BeIOOpouHas cpeanss X, = 2500,
CpenHee KBaJpaTHYECKOe OTKJIOHEHHWE TeHepalbHOW COBOKYymMHOCTH o =100, KBaHTHIIb
HOpMaJbHOIO pacnpenesnenus t =2,58.

| OtBer | |
Kpurepum ouenku:

- OLICHKA «3aYTEHO» BBICTABISAETCS CTYACHTY, €CIM OH PETYJISIPHO B TEUEHUE CEMECTpA MPEACTABIIAI
pellieHuss 3a/ay, BBINOJHUI TOJHOCTBIO BCE 3aJaHMsl M WX 3alllUTWI, OTBETHUB Ha BOIPOCHI
IpenojaBaTes;

- OLEHKAa «HE 3a4T€HO» BBICTABISETCS CTYICHTY, €CIIM OH HEperylsipHO B TEUEHUE CeMecTpa
NPECTaBIsUT PEUICHUs 3a]ad, BBITOJHWI 33JaHHUS HE TOJHOCTHIO MJIM BOOOIIE HE MPEACTaBIISLI
paboThl Ha TMPOBEPKY, [OMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMIPOCHI
npernoaaBaress.

Jlnst IpoBeIeHUsT TEKYIIer0 KOHTPOJISI 3HAHWK CTYICHTOB B TUCTAaHIMOHHOM (opmare B
pa3zpaboTtaHHbIX Kadenpoir «Maremarrkay OHJIaWH-Kypcax MUMEIOTCS MPOMEXYTOUYHbIE (IIPOOHbIE)
TECTBHI.

3.2. IlpoMeskyTOUHAS aTTECTALUA

[IpomexyTrouHast aTTecTanus - (3K3aMeH) IMPOBOIUTCS 110 OMIIETaM B YCTHOU (opMe.
Bpems a1 noAroToBKM OTBETa Ha BOIPOCH! He Oosiee 45 MUH.

bureT BKIIIOYaeT TEOpETHUESCKHUI BOIIPOC U 3a1auH.

KoMruieKThl 5K3aMeHalMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaTeMaTukay.
TumnoBble BApHAHTHI ONJI€TOB MPUJIATAIOTCH.

KoMmmuiekT Bonnpocos
no aucuuiuinie «CnenuajbHble pa3ae/ibl MATEMATHKH

OBbBIKHOBEHHBIE TU®PEPEHIIUAJIBHBIE YPABHEHUSA

1. OcHoBHbIE MOHATHS TEOPUH OOBIKHOBEHHBIX AU(PPepeHInanbHbIX YpaBHEHUI IEPBOIO MOpsIIKa:

orpe/ielieHue  OOBIKHOBEHHOTo  Ju((depeHIualbHOoro  ypaBHeHHs,  (opMbl  3amucu

OOBIKHOBEHHOI0 U pepeHIINalIbHOTO YpaBHEHUs NEpBOTrO MOpsiKa, MOHATUS OOIIEro u

YaCTHOTO PELICHUH, OOIIEro ¥ YaCTHOIO MHTErPalioB.

[TocranoBka 3anaun Ko ans auddepeHnnanbHOro ypaBHeHUs IEPBOro MOpsIKa.

3. Teopema cyliecTBOBaHUS U €IUHCTBEHHOCTH pelieHus s U depeHMaTIbHOr0 YpaBHEHUS
MIEPBOTO MOPAIKA.

N

4. Teomerpuueckuil CMBICT OOIIETO UHTErpaja OOBIKHOBEHHOTO JI.y. IEPBOTO MOPSIKA.

5. uddepeHunanbHbie ypaBHEHUS TEPBOTO TOPSAKA C Pa3fAeleHHBIMH W Pa3AesSIONIIMUCS
MEPEMEHHBIMU.

6. Jluneitnpie nuddepeHnranbHble ypaBHEHUS IEPBOTo Mopsiaka. MeTo Bapraiu mpou3BOIbHON
TTOCTOSTHHOM.

7. uddepenunanbabie ypaBHeHHs N-10 mopsaka. OCHOBHBIC TOHATUS: (OPMBI 3aMUCH, TOHATHS
00111ero ¥ YaCTHOTO PeNIeHUH.

8. IlocranoBka 3amaum Komm u kpaeBod 3amaud Aisi OOBIKHOBEHHOTO nudepeHInanibHoro
ypaBHEHU: N-I'0 IOpsAIKa.

9. MUurerpupoBanue uddepeHInaTbHbIX YypaBHEHUH N-TO TOpsAIKa METOIOM TOHMKEHUS
TTOPSITKA.
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10. Jlunetinbie omHOpoaHble muddepeHIuanbHbie ypaBHeHHS N-To mopsaka. OOmmue cBOMCTBa
PELIECHHI: TOHATHUS JIMHEWHO 3aBUCUMBIX U JIMHEWHO HE3aBHCUMBIX PELICHHH, ONpPEIEIUTENs
Bponckoro, noustre GpyHaaMeHTaIbHOW CUCTEMBI PEIICHHI.

11. Teopema o0 cTpyKType O0OIIEro pemeHuss OOBIKHOBEHHOIO JIMHEWHOIO OJHOPOIHOIO
g depeHInaIbHOr0 YpaBHEHUS N-T0 MOpsiIKa.

12. Jluneiinbie omHOpoaHble MU (dEepeHINATBHBIE YpaBHEHUS N-TO MOpsAKa C TMOCTOSHHBIMU
koaddunrenTamu.  XapaKTepUCTUUYECKOE YypaBHEHHUE, €ro CBs3b C JauddepeHInaIbHbIM
ypaBHEHUEM.

13. Bua yacTHBIX peUIeHHH JUHEHHOro OJHOPOAHOrO AUQQEpeHLIranbHOr0 ypaBHEHUs N - TO
MOpsAIKa C TOCTOSHHBIMH KO3 (UIMEHTAaMH B  3aBHCHUMOCTH OT BHJA KOpHEH
XapaKTepUCTHUECKOTrO ypaBHEHUSI.

14. Jluneiinbie HEOMHOPOAHBIC AM(epeHIInaTbHbIe YpaBHEHHI. Teopema 0 CTpyKType o0Iero
pelIeHus.

15. Pemenne JMHEHHBIX HEOAHOPOIHBIX JU(M(EPCHINATBLHBIX YPABHEHHA C MOCTOSHHBIMH
koahdunmentamu. MeTto1 mo100pa 4acTHOTO peIlIeHus )i IPaBbIX YacTeil Buaa

f(x)=P,(x)e”, f(x)=M cosSx+ Nsin gx,
f (x) = P(x)e™ cos Bx+Q(x)e™ sin SX.
16. Pemienne nuMHEHHBIX HEOAHOPOAHBIX AU(D(EepeHIUaNbHBIX YpPaBHEHUI METOJOM BapUallH
IIPOU3BOJIbHBIX ITOCTOSIHHBIX.
17. IlocTaHoBKa U pellIeHHE 3a7jaui Ha COOCTBEHHbIE 3HAUEHUSI.
18. Cucremsl nuddepenmansueix ypaBHeHui. [lonsTie HopMmanbHO# cuctemsbl. [lonaTus obmiero

Y 4aCTHOTO pelleHui cuctempl. Teopema o mpuBeneHun AuQdepeHnnaibHoro ypaBHeHus N-ro
MOpsiIKa K HOPMAJIbHOU cucTeMe. MeTo1 HCKITIOYeHUST HEU3BECTHBIX.

TEOPHSA BEPOSITHOCTEM

1. Bunasl cnydailHBIX COOBITHH.

2. Knaccuueckoe M CTaTUCTHUYECKOE ONPEENCHHsI BEPOSTHOCTH MOSBICHHS COOBITHS. OCHOBHBIE
(bopMyJibl KOMOMHATOPHUKH.

3. TIpuHIHMI CTATUCTUYECKON YCTOHYMBOCTH OTHOCHTEIBHBIX 4aCTOT. CBSI3b U pa3iuyve MEXKAY

KJIACCUYECKUM U CTATUCTHUUYECKUM OIPEACICHUSIMU BEPOSTHOCTH.

['eomerpuueckoe onpeneneHue BepoaTHOCTH. 3anayda broddona.

5. Anrebpa coObiTuii. IlOHATHS CyMMBI M TIpOM3BENEHHUS COOBITHHM, HMX TIeOMeTpHuYecKas
uHTepnpetanys. OCHOBHbIE 3aKOHBI aJTreOpbl COOBITUH.

6. Teopema cil0’k€HUS BEpOSITHOCTEH /1151 HECOBMECTHBIX cOOBbITHH. CrieIcTBUS U3 Hee.

7. Teopema cioxeHHs] BEpOSITHOCTEHN /I COBMECTHBIX COOBITHIA.

8. Teopema yMHOXEHHs BEpPOATHOCTEH I 3aBHCHMBIX U HE3aBUCHUMBIX  coObITui. IloHsTHE
YCJIIOBHOW BEPOSITHOCTH.

9. Teopema 0 BepOSATHOCTH MOSIBIEHUS XOTS ObI OJJHOTO COOBITHS.

10. ®opmyIia OJIHOM BEPOSITHOCTH.

11. ®opmyna bepnymiu.

12. JloxanbHast ¥ MHTETpalbHast TeopeMbl Jlamaca.

13.Onpenenenre ¥ TUNBI CAy4alHbIX BenuuuH. [loHATHME 3akoHa pacrpenelneHust Cciay4daiHoM
BenMuuHEbL. P pactipenenenus.

14. UnterpanbHas GyHKIUS pacripeneneHus BepositHocTeil. OnpeneneHne, BEpOATHOCTHBINA CMBICIT
Y CBOMCTBA.
IInotHOCTH BeposiTHOCTEN. Omnpenenenne, BEpOSTHOCTHBIM CMBICI 1 CBOMCTBA.

15.CBs3p MeXJy HHTErpalibHOM (QyHKIUEH pacrpeneneHusi BEpPOATHOCTEH M IUIOTHOCTBIO
BEPOSITHOCTEM.

B
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16. Onpenenenne, BEPOSTHOCTHBIM CMBICA UM CBOMCTBA MAaTEeMaTHUECKOrO OXHJIAHUSA IS
JTUCKPETHBIX U HETIPEPBIBHBIX CIIYYailHBIX BETUYMH.

17. Onpenenenue, BEpOSITHOCTHBINA CMBICT M CBOMCTBA IUCIIEPCHH.

18. buHOMUATBHBIN 3aKOH PACIPEICIICHHUS.

19. Cpennee u HauBeposATHEHIIEE YKCIia TOSABICHUN COOBITUS TPU OMHOMUATILHOM paclpeesieHUH.

20. 3axon pacnpeznenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacnpeiesIeHNs BEPOSTHOCTEH.

22. [loka3aTenbHBIN 3aKOH pacIpeesieHHs BEPOSATHOCTEH.

23. HopmainbHbIil 3aK0H pacrpezesieHusi BeposiTHocTel. BeposTHOCTh momnagaHus HOpPMaJbHO
pacIpeieIEeHHON CIIy4YallHOW BEJIMYMHBI HA TIPOU3BOJIbHBIA KOHEYHBIN HHTEPBAJL.

24. BeposiTHOCTh TOMaJlaHusi HOPMAJIbHO paCIpe/lelIeHHON CllydaliHOM BENWYMHBI Ha WHTEpBAl,
CUMMETPUYHBIN OTHOCUTEIBHO cpesiHero 3HaueHus. [IpaBuio tpex curMm. Teopema JlsmyHoBa.

25. IIpenenbHble TEOPEMbI TEOPUU BEPOSATHOCTEH.

MATEMATHYECKAS CTATUCTHKA

=

[TpenMeT 1 OCHOBHBIE 33]]7a4l MATEMaTHUYECKON CTaTUCTUKU.

[TonsiTue o BBIOOpOUHOM MeToie. I 'eHepanbHas U BBIOOpOUHAsi COBOKYITHOCTH.

OcHOBHBIC TOHATHS MATEMAaTUYECKOM CTATUCTUKY (BapHALIMOHHBIN Psifl, YaCTOTA, OTHOCUTEINIbHAS

4acTOTa, CTATUCTUYECKOE paclpe/ieiieHuEe BEIOOPKH).

Omnupudeckast QyHKIHS pacrpeeseHus: BBIOOPKH U €€ CBOMCTBA.

[TonMron 4acToOT ¥ MOJIMTOH OTHOCUTENIBHBIX YaCTOT.

['mcrorpamma 4yacTOT U OTHOCHTEIBHBIX YaCTOT.

ToueuHble OLIEHKH [TapaMeTPOB pacnpezesieHus. TpedoBaHUs K OLEHKaM.

Bri6opounas cpeansisi. CBOMCTBO yCTOMUMBOCTH BHIOOPOUHBIX CPETHUX.

Bri0opounas u ucnpaBieHHast JUCTIEPCHUH.

10 WuTepBanpHbie OolleHKH. JlOBEpUTENbHBIN WHTEPBAl U JOBEPUTENIbHAS BEpPOATHOCTh. [loHsATHE
TOYHOCTHU OIEHKH.

11. TTocTpoeHne MOBEpUTENHHOIO WHTEpBAlia JAJsl OLIEHKH TeHepadbHOW CpeqHel Mpu HU3BECTHOM
CpeIHEM KBaJpaTUYECKOM OTKJIOHEHUHU.

12. TocTpoenne JOBEPUTENHLHOTO UHTEpBAA ISl OIIEHKU TeHEepabHOW CpeHe MpH HEU3BECTHOM
CpenHeM KBaapaTudeckoMm oTkioHeHuu. Ciydail manoit Beioopku. Pacnipenenenue CterofeHTa.

13. YopoliieHHbIE METO/IBI pacyeTa CTATUCTUYECKUX XaPAKTEPUCTUK BEIOOPKH. Y CJIOBHBIE BAPHAHTHI.

Meroa npousBeneHMil.

wn

©oN A

Tunosbsie BapuaHTbI O0UJIETOB
IO JUCIHHMITIIMHE «Cl'lelll/la.]'ll)llble pa3aelibl MATEMATUKH»

MUHHCTEPCTBO OBPA3ZOBAHIS 1 HAYKU POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKHWH NOJJUTEXHUYECKHNI YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)
®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MatemaTuka»

JucnumnuHa «MaTteMaTH4eCKUi aHaIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlonsTue pyHIaMEHTAIBHON CUCTEMBI pEIIeHUI TMHEHHOTO OJTHOPOTHOTO
muddepeHIMaTBEHOTO YpaBHEHUsI N-TO MOpsiaKa
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2. Pewwutb 3agady Kowu: y' =2xe* +y, y(0)=0.
3. Pemmrts 3anauy Kommu:

. {y{=y1+2y2+1, {y1(0)=0,

Yo =2Y,+Y,, y,(0)=0.
4. B maptum 10% nHecranmapTHbeix aeraneil. Haymauy oroOpansl 3 aeramu. CocTaBUTh 3aKOH
pacripesielieHus YUClia CTaHAAPTHBIX AeTalel Cpear OTOOpaHHBIX.

5. JIns craTuCTHYECKOro pacnpeaeneHus: BBIOOPKH
X 2 5 8 10

n 1 3 5 2

HaiiTi BBIOOpOUHYIO CPEHIO U UCTIpaBiIeHHYIO aucnepeuto D .

YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTrku « 03» 05 2023 r., mporokos Ne 10

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

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHU S POCCUCKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICILIET'O ObPA3OBAHUA
«MOCKOBCKHMI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@®axynpTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «MaremaTHKa»
O6pazoBarenbHas nporpamma 15.03.03 «lIpuknaagHas MexaHuKa
Kypc 1, cemectp 2

DK3aMeHAIlHOHHBIN OuJieT

1. Krnaccuyeckoe B CTaTUCTUYECKOE OMpeACJICHUS BEPOATHOCTHU IMOSABIICHU CJ'Iy‘IaﬁHOFO COGBITI/IH, CBsA3b U
pa3aniyunue MEXKX1y HUMH.

2. Pemwurts 3agauy Komm: y' = 1% +e" y(0) =1.
+ X
3. Pemmts ypaBHenme: y' —2y" +Yy = 2X.

4. B naptum 10%  HecTaHZapTHbIX AeTanei. Haymady otobpaHbl 3 pgetann. CocTaBuTb 3aKOH
pacnpegeneHua YNcna CTaHAAPTHbIX AeTanei cpeam oTobpaHHbIX.

5. Haiitu BepoATHOCTh paOOTHI ANEKTPUUYECKON 1IEMHU, U300paKEHHON Ha PUC., €CITH BEPOSITHOCTh
paboTHI KaKJ0T0 U3 HE3aBHCHMO pabOoTaloNIMX dJIEeMEeHTOB 1ienu pasHa p=0.9.

#4 .

YTBepxkaeHo Ha 3aceqannu kadeapsl MatemaTuku « 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadenpoit H.B. Bacunbesa / /
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JUis mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYI€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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