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1. Hean, 3a1a4M ¥ IUIAaHKMPYeMbIe pe3yabTaTbl 00y4YeHHS 110
AUCLMILINHE

K ocHoBHBIM yeuasim OCBOCHHUA JUCHUIIIMHBI ((CHGLIH&JII)HI)IG pasaciibl MaTEMaTUKHU»
CIIEYEeT OTHECTH:

- BOCIIUTAHHUE Y CTYACHTOB OOIIeH MaTeMaTU4eCKON KYJIbTYpHI;

- TpUOOpETeHHEe CTYJACHTAMH IIHPOKOTO Kpyra MaTeMaTWYeCKUX 3HAHWW, YMEHHH H
HAaBBIKOB;

- Pa3sBUTHC CHOCO6HOCTI/I CTYACHTOB K HMHAYKTUBHOMY W JACAYKTHBHOMY MBbIIIJICHUIO
Haps1y C pa3BUTHEM MAaTEMaTUYECKOW UHTYULINH;

- YMCHHEC CTYACHTAMH pPa3BHBATh HABBIKM CaAMOCTOATCIIBHOI'O H3YUCHUA y‘I€6HOI\/'I u
HAay4HOU JIMTEPATyphl, COACPKAIIEH MaTEMAaTUIECKUE CBEJICHUS U PE3YJIbTATHI;

- INOATrOTOBKY CTYACHTOB K JCATCIbHOCTH B COOTBETCTBHUH C KBaHH(l)HKaHHOHHOﬁ
XapaKTepUCTUKOM OakajlaBpa IO HampaBiICHUIO, B TOM 4ucie (OpMHpOBaHHE YMEHUN
HUCITIOJIB30BaTh OCBOCHHBIC MATEMATHYCCKUEC METOAbI B HpO(l)eCCI/IOHaJ'II)HOI\/’I JCATCIIBHOCTH.

- TOJrOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUSAX
uu(ppoBoi TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKHX PHUCKOB COBpEMEHHOW Hu(pOBOM
OKOHOMUKH.

K ocHOBHBIM 3a0auam OCBOEHUS TUCHUTUIMHBI «CIeHabHBIC pa3/ieibl MaTeMaTHKU»
CIIEyeT OTHECTH:

- OCBOEHHE CTYJIEHTAMH OCHOBHBIX TOHSATHI, METOJO0B, (QOPMHUPYIOIIHUX OOIIYIO
MaTEeMaTHYECKYIO IMOATOTOBKY, HEOOXOIUMYIO JIUISl YCIICITHOTO PEIICHHS PUKIIAIHBIX 32134,

- opmMupoBanue y cryzeHTa TpedyemMoro Habopa KOMIETSHITUH, COOTBETCTBYIOIIUX €T0
HaIPaBJICHUIO MIOJTOTOBKH M 00ECIIEUYNBAIOINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

O6yuenne mno aucuuiuimHe «CrenuanbHble pa3fenbl MaTeMaTUKW»  HalpaBlIEHO Ha
dhopmMupoBaHUE Y 00YJarONIUXCs CASAYIOMMUX KomneTeHIuid B cootBeTcTBUM ¢ PI'OC 23.05.01
(ypoBeHb OakanaBpuara) mo HampasieHuto noarotopku 23.05.01 HazemHble TpaHCIOPTHO-
TEXHOJIOTHYECKUE CPENICTBA, YTBEPKACHHBIM MpukazoM MunoopHayku Poccun ot 11.08.2020 Ne
935 (c u3MeHeHUsIM U IOTOJTHEeHUsIMU OT 26 Hos10ps 2020 1., 19 utons 2022 r., 27 despans 2023
r).:

Koa v HauMeHoBaHMe KOMIIeTEHIIN A NuankaTopbl 10CTUKEHUS
KOMIIETeHIIMH
HNOIIK-1.1 Hcnonb3yer METOIbI
MaTeMaTHYECKOr0O aHanu3a H

MOJIETMPOBAHMS JI PEIICHHUs NPUKIaTHBIX
3a/1a4 B npodeccuoHanbHOM chepe

OIIK-1.  Crocoben cTaBuTh M  PeIIATh | OITK-1.2 YMeeT MCIONb30BaTh OCHOBHBIC
MHKCHCPHBIC U HAYHHO-TCXHUUCCKUE 3ANIAYHN | 5axoHp ecTeCTBEHHOHAYYHBIX AUCHMILUIMH B
B chepe  cpoell  TPODECCHOHANBHOH | o deccnonanbHOil JESTETLHOCTH,
ACATENBHOCTH M HOBBIX MGKIMCIMIUTHHADHEIX | oyvensTh  METONSl  MATEMATHUECKOTO

HarpasJieHHi ¢ MCTOIB30BAHNEM | apanip3a 1 MOIEMPOBAHHUS TEOPETHIECKUX U

CCTECTBEHHOHAYYHBIX, MATEMATHIECKHX 1 | 5yconepimeTATBHEIX HOCTETOBAHMI

TEXHOJIOTUYECKHUX MOJIENEH VOIIK-1.3. Ucronssyer B
pOo(ECCHOHATLHON JIEATENLHOCTH 3HAHHS O
MaTepHraax, IPUMEHSEMBIX i

HW3TrOTOBJICHUS ASTalel U C60p0‘-IHLIX CIANHUI]
aBTOMO6HHeﬁ, AHAIIU3SUPYCT TCOPCTUICCKUEC 1
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AKCIEPUMEHTAIbHbIE HAYYHbIE HCCIIEA0BAHUS
0 TIOMCKY M IPOBEPKE HOBBIX HAEH
COBEPLICHCTBOBAHHUS Ha3EeMHBIX
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH, HUX
TEXHOJIOTMYECKOr0 000Py0BAHHUS.

2. MecTo AUCHMINIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuiuiiHa OTHOCHTCA K oOsi3aTenpHOM dacth Onoka bl: Moapyns «MaremaTuueckue u
€CTECTBEHHO-HAyUYHbIE TUCIUIUINHBDY.
Jucuuniuza 6a3upyercs Ha CIEIYIOUINX, MPONAEHHBIX AUCIUIIIINHAX:
- INHEWHas anredpa;
- MaTEMaTUYECKUN aHAIIN3.
JucuunnuHa «CrnenuanbHble pa3zienbl MaTeMaTUKH) JIOTUYECKH CBs3aHa C IOCIETyIOIIUMU
JUCUUIIIINHAMH:
B obsazamenvhoii yvacmu:
- OCHOBBI BapHAllMOHHOT'O UCUHCIICHNS;
- pusuka;
- CONPOTHUBJIEHUE MATEpPHUAJIOB,;
- OCHOBBI MEXAHHKHU;
- OCHOBBI 5 KOHOMMKH;
- OCHOBBI CTPOCHHMSI TBEPOIO TEINA;
- CTPOUTENIbHASI MEXaHUKA MAIlINH;
- IPUKJIQJHAsL TEOPUS KOJIEOaHUH;
- METOJ KOHEYHBIX 2JIEMEHTOB;
- OCHOBBI (PM3UKH IPOYHOCTU M MEXaHUKHU Pa3pyIICHNUS;
- MEXaHHMKa KOMIIO3UIIMOHHBIX MaTEpUAIOB;
- IMHAMUKa MaIllVH;
- OCHOBBI a3pOTUAPOYIPYTOCTH.
B uacmu, oopmupyemoui yuacmnukamu o6pazoeamenbHulX OMHOUEHUN.:
- TeOpHUs yIIPYroCTH;
- TeOpHUs IJIaCTUYHOCTH;
- TeOpHUs MOJI3Y4ECTH,
- YCTOWYMBOCTb MEXAaHUUYECKUX CUCTEM,;
- ONTUMAJIBHOE MIPOEKTUPOBAHUE.
B uacmu snexmuenvix oucyunium:
- YHCJICHHBIE METO/BbI,
- 3JIEeMEHThl MAaTEMaTHYECKOr0 MOJIETUPOBaHUs (PU3UYECKHUX MPOLIECCOB;
- MaTeMaTU4eCKOE MOJIEIMPOBAHUE TPAHCIIOPTHO — TEXHOJIOTMYECKUX CPEACTB.

3. CTpyKTypa u coep:KaHue TUCIUTTIHHBI

O6H_[a$[ TPYAOCMKOCTh JUCHUIIJIMHBI COCTABJIACT 4 3aueTHBIC CANHUIIBI -144 ygaca.

3.1. Buabl yueOHO# padoThl U TPY10€eMKOCTH

KoanuectBo

n/n Buja yueOHOM padoThI
y p JacoB

Cemectp 3




AyIMTOpHBIE 3aHATHS 72 72

B ToMm uucie:

Jlekuun 36 36

CemMuHapCKue/MPAKTHUECKUE 3aHITUS 36 36

JlaGopaTopHble 3aHITHS - -

CamocrosiTesibHas padoTa 72 72

HpOMe)KyTO‘IHaﬂ arrecranmuda

JK3aM€EH C) C)

Htoro 144 144

3.2. TemaTu4yeckuii NJIaH U3y4YeHUS TUCHUNIHHBI

Pazmemnién B mpmnoxenuu 1 k padodeii mporpamme.

3.3. Conep:xaHue pa3aejioB TUCHUILIAHBI

BBenenune

[Ipeamer, 3agaun u copepx anue AUCHUIUIMHBI. OCHOBHBIE TAIbl PA3BUTHS TUCIUILIAHEIL.
CtpykTypa Kypca, €ro MecTo M poJib B TIOJITOTOBKE OakantaBpa, CBsA3b C IPYrUMHU JUCITUTITHHAMH.

Paznea 1. OObikHOBeHHbIE MM depeHIHANbHbIE YPABHEHUS

Tema 1. Jludbdepennuansupie ypaBHEHHUs IEpPBOTrO Topsiaka. BBemenue. 3amauw,
npuBoAIMe K auddepeHIIHaIbHBIM YpaBHEHUSAM IepBOTO Topsiaka. OCHOBHBIC TOHSATHUS
0OBIKHOBEHHBIX MU PepeHInaTbHBIX ypaBHEHUH mepBoro nopsiaka. [loctanoBka 3agaun Ko,
Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH perieHus. O0Iee 1 YacCTHOE peleHus, OO U
YaCTHBIM MHTETPaIbl. ['€OMETPUYECKUI CMBICI OOIIEr0 HHTETpaa.

VYpaBHEHHsI C Pa3CISIIONIUMUCS TIEPEMEHHBIMH, OJIHOPOAHBIC U depeHITnaTbHbIE
yYpaBHEHUs, YpaBHEHUS B MOJHBIX JU(depeHITnanax.

Jlunelinple na.y. mepBOro mnopsaka U ypaBHeHUs bepHymum. Pemenue JMHEHHBIX
YpaBHEHUH METOJIOM BapHalUU POU3BOJIBLHOM MOCTOSTHHOM, METOI0M Npou3BeAeHui bepHyiu.

Tema 2. JludpdepeHuuanbHple ypaBHEHUS BBICHIMX MOPAAKOB. DopMbl  3amucu
muddepeHnnaibHOro ypaBHeHus N-ro nopsaka. Odiiee u yactHoe pemeHus. [loctanoBka 3agaun
Komm, kpaeBoii 3agaun. UHTerpupoBanre METO0M MOHUKEHUS TOPSIIKA.

Tema 3. Jluneitnsie ogHOpoAHbIE MU dEpeHIInaIbHbIe YpaBHEHHs N — ro nopsaaka. O0miue
CBOMCTBA peUICHUH JMHEWHBIX OJHOPOAHBIX NU(DPepeHIIHANbHBIX YPaBHEHU N — IO MOpPAIKA.
[Tonsitre GpyHnaMeHTaNbHON CUCTEMBI PEIICHU JTMHEHHOTO OJHOPOHOTO Au(depeHInaTbHOTO
ypaBHEHHUS N — TO MOPSIJIKA, €€ MOCTPOCHUE JIJIsl YpaBHEHUN ¢ TIOCTOSTHHBIMU K03 duimentamu.
XapakTepucTUYECKOE ypaBHEHHME. BuJ YacTHBIX pelIeHUWH JIMHEMHOro OJHOPOJHOTO

middepeHInanbHOTO ypaBHEHMsT N — TO TOpsKa B 3aBUCUMOCTH OT BHJAA KOpHEH
XapaKTepUCTUYECKOTO YPaBHEHUSI.
Jluneiinple HeoJIHOpoAHbIE AuddepeHLnanbHble ypaBHEHHsT N — o MOpsjaka ¢

MOCTOSIHHBIMU Ko3(¢durmentamu. Teopema o CTpyKType OOIIEro perieHus TaKuX ypaBHEHUH.
Mertoa noabopa YaCTHOTO peIIeHus (METO/I HEOPEAeICHHBIX KOAP(PUIIMEHTOB) I pa3IMuHbIX
CIELMAIbHBIX BUIOB MPABON YaCTH.



Jluneiinple HeomHOpoAHBIE AuddepeHnaNIbHbIe YpaBHEHHS BTOPOTO Mopsaka. MeTton
BapHUalK IPOU3BOJIbHBIX IIOCTOSHHBIX.
Tema 4. Kpaesble 3a1aun. 3anauu Ha COOCTBEHHbIEC 3HAUCHMUSL.

Tema 5. Cucrembl 00BIKHOBEHHBIX AU (hepeHInaNbHBIX ypaBHeHU. OCHOBHBIC TIOHSATHSL.
Hopmanbhbele cucTeMbl JIMHEWHBIX OJHOPOJHBIX W HEOAHOPOAHBIX IU(QepeHIHATHHBIX
ypaBHEHUH. PenieHue IMHEWHBIX OJHOPOAHBIX W HEOJHOPOJHBIX CUCTEM OOBIKHOBEHHBIX
mddepeHInanbHbIX YpaBHEHUH C TOCTOSTHHBIMU KO3 (QUITHeHTaMu.

Pasnen 2. Teopusi BeposiTHOCTEH U MaTeMaTH4YeCKasl CTATUCTUKA

Tema 1. BBenenue. DnemeHTbl kKoMOMHaTopuku. IIpaBuia cymMMmbl M IPOU3BENEHUS
koMOuHaTopukH. CoenuHeHns (pa3MeIIeHus], MePeCTaHOBKH, COUCTAHHS).

[Ipenmer Teopum BeposTHOcTed. Buasl ciydaiinbix coObitil. Kitaccuueckoe,
CTaTUCTUYECKOE U TEOMETPUUYECKOE OIPENIETICHNS BEPOSITHOCTH MOSBICHUS COOBITHSI.

Tema 2. Anrebpa coObiTui. TeopeMbl CIOXKEHHUS BEPOSTHOCTEH IJIT HECOBMECTHBIX M
COBMECTHBIX COOBITHI, TEOPEMBl YMHOXKEHHsI BEPOSTHOCTEN Ui 3aBUCHUMBIX M HE3aBUCHUMBIX
coObITuil. @opMmynbl MOJHON BeposiTHOCTH, beiteca n bepHymnu. JlokanpHas ¥ MHTErpaigbHas
Teopemsl Jlamaca.

Tema 3. Cnyuaiinsle BennunHbL. [loHATHE 3aK0HA pacnpeeneHns JUCKPETHOM CITyqaitHOM
BEJIMYMHBI U CIOCOOBI ero onucanusi. OCHOBHBIEC 3aKOHBI PACTIPEICIICHHS TUCKPETHOMN CITydaiHOU
BEJIMYMHEI (TUTIEPTEOMETPUICCKU, OMHOMHUAIBHBIN, pactpenencHue [lyaccona).

Tema 4. Uucnoble XapaKTEpUCTUKHA AUCKPETHBIX CIy4alHBIX BEJIMYMH. MareMaTnueckoe
OKUJaHHE U JUCTIEPCHS CIIy4alHBIX BEJIMYUH, UX BEPOSATHOCTHBIN CMBICI U CBOMCTBA.

Tema 5. HenpepriBHbIe citydaiiHble BeIMYMHBL. VIHTerpanbHas QyHKIUS pacrpeaeaeHus.
[TnoTHOCTE BeposiTHOCTEH. CBS3b MEXAy HWHTETPAIbHOM (YHKIIMEH pacrpeiesieHusl |
IJIOTHOCTBIO BEPOSTHOCTEW. MaTeMaTH4eckoe 0XKUAaHue U AUCTIEPCUS HETPEPHIBHOM CITy4alHOM
BEJINYMHBI.

OCHOBHBIE 3aKOHBI pacnpeAesieHUs HEMPEPBIBHBIX CIy4YallHbIX BETWYMH. PaBHOMEpHBI,
MOoKa3aTeNbHbI 3akoHB. HopManbHbld 3aKOH pacnpenesneHus. BeposSTHOCTh momnagaHus
HOPMAJIbHO pachpeAesiCeHHON CIIy4ailHOW BEJIMYMHBI Ha MPOU3BOJIbHBIN KOHEYHBIH UHTEPBAJ, HA
WHTEPBAJl, CAMMETPUYHbBI OTHOCUTEIIHO CpelHero 3HaueHus. [IpaBumio tpex curm.

Tema 6. [IpenensHbIe TEOpeMBbI TEOpUH BeposiTHOCTel. HepaBencTBo Yebbimena. Teopema
Yeorpimesa. Teopema bepnymu. LenTpanpHas npenenbHas Teopema.

Tema 7. OcHOBHBIC 3aJaud MaTEMaTHYECKOW CTAaTHCTHKW. BBIOOPOYHBIA METOJI.
I'enepanbHas COBOKYMHOCTh U BbIOOpka. Tumbl BeIOOpOK. CTaTHCTUYECKOE pacmpeiesieHue
BbIOOpKU. [locTpoeHue smmupuueckodl (QYHKUIHUU pacrpeneseHus BBIOOPKH, IOJIUIOHA U
TUCTOTPAaMMBbI OTHOCUTEJIBHBIX YacTOT.

Tema 8. ToueuHsle OICHKM MapaMeTpOB pacrpeneieHus. TpeOoBaHUS K OICHKaM:
HECMEIIEHHOCTh, COCTOSITENIHOCTh, 3(PPEeKTUBHOCTh. BriOopounas cpeansis. Beibopounas u
WCIIpaBJI€HHAs JIUCIEPCUH. YIIPOILIEHHbIE METOJbl pacyeTa CTATUCTHUUYECKHX XapaKTePUCTUK

BBIOOPKH.
WuTepBanbHbIe OlleHKH. JJOBEpUTEILHBIA HHTEPBAI IUISI MATEMATHUECKOTO OXKHJIAHHSI TIPU
W3BECTHOM CpeIHeM KBaJpaTHUYECKOM  OTKJIOHEHUH. Pacripenenenne  CThrofeHTA.

JloBepUTEeNbHBIM MHTEpBal s BbIOOpPOYHOM cpelHEHl TpuU HEU3BECTHOM  CpPEIHEM
KBaJ[paTHUECKOM OTKJIOHeHHHU. Cilydail Manoi BBIOOPKH.

3.4. TemaTnka NpaKTUYECKUX 3AHATHI MO TUCIUIIHHE
«Cneunanbﬂue pas3aeabl MATEMATHKH

Ne Tema 3ausaTus
n/m




Juddepennuaibabie ypaBHeHus. Penienue 1.y. IepBoro nopsaka ¢ pasfacieHHbIMUA U
pa3IensOIKUMKCS IEPEMEHHBIMU, OJHOPOAHBIX JL.Y.

2 JIuneliHble n.y. IIEpBOro MOpsAKa W ypaBHeHME bepnymum. Meron Bapuanuu
IIPOU3BOJIbHOM OCTOSIHHOM, METOJ1 ITpou3BeeHul bepHyiuu.

3 HuddepeHnunanbapie  ypaBHEHHST BBICIIAX TMOPSAAKOB. MHTErpupoOBaHUE YypaBHEHHIA
METO/I0M MOHMKEHUSI MOPsIIKA

4 JIuneiiHbIe OJHOPOAHBIE .y. N —To mopsaaka. [locrpoenne GpyHIaAMEHTAIBHON CHCTEMBI
peleHuit Ui ypaBHEHUH C MOCTOSIHHBIMU K03 dunimenramu.

S) JIuHeliHbIe HEOAHOPOIHBIC A.y. N-TO mopsAaKa. MeTo ] moadopa 4acTHOTO PELICHUs IS
Pa3IMYHbIX CHEUAIBbHBIX BUJIOB PABOIl YACTH.

6 Pemrenne nMHEHHBIX HEOJHOPOAHBIX LY. BTOPOTO TMOpSAJIKAa C IOCTOSITHHBIMHU
k03¢ duImeHTaMi METO0M BapHalluy MPOU3BOJIBHBIX MOCTOSIHHBIX

7 Kpaessie 3agaun. Pemenune 3a1aum Ha COOCTBEHHBIE 3HAUYCHUS

8 Pemenne HopManbHBIX CHUCTEM JMHEMHBIX AuU(@epeHINalbHbIX ypaBHEHUI MET0I0M
HCKJIFOYEHHSI.

9 KonTponbsHoe TecTupoBanue no pasneny «AuddepeHnnanbHble ypaBHEHUD.

10 | Teopus BeposiTHOCTel. HemocpeacTBeHHBIN TIOCYET BEPOSITHOCTH TTOSIBICHUS
CIIy4aifHOTO COOBITHSI HA OCHOBE KJIaCCUYECKOTO OMPeIEIeHHUS

11 | 3agauu Ha NpUMEHEHUE OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEN

12 | ®opmyna mosHOW BepositHOcTH. Dopmyna bepHymn, JoKambHas W HHTETpAbHAS
teopemsl Jlamnaca

13 | [NocTpoeHune 3aKOHOB pacTpeeTICHHUs ISl IUCKPETHBIX CITYYaiHBIX BEJTMYNH

14 | BeruucneHue 4YHUCIOBBIX XapaKTEPUCTHK JUCKPETHBIX W HENPEPBIBHBIX CIydalHBIX
BEJIMYMH.

15 | 3amaun Ha 3aKOHBI pacrpeielIeHUs] HEPEPbIBHBIX CI1y4YalHbIX BEJIMYUH

16 | DaemMeHTBI MaTeMaTH4eCcKOil cTraTucTukU. [locTpoeHre sMmupudecKor (QyHKIIUH
pacrpeiesieHus] BBIOOPKH, OJUTOHA U THCTOIPaMMbI OTHOCUTEIIbHBIX YaCTOT.

17 | BeruucneHnue TOYEYHBIX U MHTEPBAIbHBIX OLIEHOK

18 | KoHTpoJibHOE TECTUPOBAHKE 110 TEOPUH BEPOSITHOCTENH U MaTEMAaTUYECKON CTaTUCTUKE

4. YueOHO-MeTOAUYEeCKOe M HHPOPMAIIMOHHOE 00ecTieyeHne

4.1. HopmatuBuble 10kyMeHTHI H 'OCThI

®I'OC 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOIMUYECKUE CPEACTBA. Y TBEPKIEH MPUKA30M
Muno6pnayku Poccum ot 11.08.2020 Ne 935.

AxanemMudeckuii yueOHBIM IUTaH TO HampaBleHuto noAroToBku: 23.05.01 Hazemubie
TPaHCIIOPTHO-TeXHOJIoTHYeckue cpeacrBa. [Ipoduns: KoMmmbploTepHbI WHXHUHUPUHT B
aBTomoOmiectpoenuu. ®opma obyuenus — ounas. 2023.

Marpunia  pacnpenenenuss — kommereHuui.  23.05.01  HazeMHble = TpaHCIOPTHO-
TexHoJoruueckue cpeactsa (KomnbroTepHblit MHXKUHUPUHT B aBTOMOOMIIECTpoeHu ). 2023.
Vka3 Ilpesunenra Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Ctparerun HaydHO-
TEXHOJIOTMYECKOTo pa3Butus Poccuiickon denepannny».

[Ipuka3 MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O6 yrBepxkaenuu Ilopsaka TOpUMEHEHUS  OpPraHU3ALMAMH,  OCYIECTBIISIOLIUMHU
00pa3oBaTeNIbHYIO JESITENILHOCTD, AJIEKTPOHHOTO oOydJeHus, JUCTAaHIIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTUH MPH peaTn3alii 00pa30BaTEbHBIX IPOrPaMM.

4.2. OcHoOBHas JIMTepaTypa



1. Jemunosuu b.I1., MonenoB B.I1. [luddepennnansabie ypaBHeHUS: yaeOHOE Tocooue. M.
W3n-Bo «Jlauby, 2019. 280 c.

2. bepkoB H.A., Munocues B.b., [Tymxkaps E.A. Kypc MaTeMaTuku it TEXHUYECKHUX BBICIITUX
y4eOHBIX 3aBefeHMi: ydeOHoe mocobme. Yacts IIl. M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/

3. I'mypman B.E. Teopusi BepoATHOCTEH 1 MaTeMaTHUeCKasi CTaTUCTHKA. 12-e u3a. ctep. M.:
IOpaiit, 2013. — 479 c., 139 ak3.

4.3. JlomosHUTeJbHAasI JUTEpPaTypa

1. Iuckynos H. C. JuddepenunanbHoe 1 MHTErpaJbHOE MCUMCIEHUS A BTy30B. B 2-x
tomax. M.: UuTerpan - Ilpecc, 2009. 180 7k3.

2. 3yoxos B.I'., Jlaxosckmii B.A., Mapteineako A.W., MunocueB B.b. Kypc Bricmieit
MaTeMaTuku: YuebHoe mocobue miast Bry3oB. Yacte Il. M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koram E.A. OObIkHOBeHHbIE IUCHHMIUIMHE Ju(QepeHnranbHble  ypaBHEHHUS U
OTepallMOHHOE HcUHCclieHne. YuebHoe nocobue no «MartemaTtuka» Ijs CTYA€HTOB BCEX
cnermuaiabHocTeit. M. 2006. 693 3k3.

4. Koran E.A. OOblkHOBeHHBbIE Au(depeHlnanbHble YpPaBHEHHs W BapHallMOHHOE
HCYHCIIEHUE B MPUIIOKEHUH K pacu€Ty aBTOMOOUIIbHBIX KOHCTPYKIMM. YdyeOHoe nmocodue
Mo AUCHUIUTMHE «MaTteMaTtrka» ij1sl CTyIGHTOB Beex cnernuanbaocreil. M.: MAMU, 2010.
200 sk3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHBI#i pecypc.

5. Koran E.A. DneMeHTBI TEOpUM BEPOSITHOCTEN W MaTeMaTUYECKOW CTATHUCTUKH. YueOHOe
nocobue 1o aucuumuimHe «MaremaTtuka» JUId  CTYJIEHTOB, OOy4aromuxcs 110
CHEIUAaILHOCTH «ABTOMOOMIIE- B TpakTopocTpoeHue. M. 2007. — 224 c. 423 k3.

6. Koran E.A., IOpuenko A.A. Teopus BEpOSTHOCTEH M MaTEeMAaTHYECKOW CTAaTHCTHKU:
yaeOnuk / M.: UTHOPA-M. 2019. 250 c. (Bricmiee o6pa3oBanue: bakanaspuar).

4.4, JjaexkTpoHHBIE 00pa3oBaTebHbIE PecypPchl

[IpoBenenue 3aHATUN U aTTECTallMid BO3MOXHO B JUCTAaHIIMOHHOM (dopMaTe ¢ MPUMEHEHUEM
CUCTEMBI JaucTaHIMOHHOTO 00y4eHus yHuBepcutera (CIHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaTemaTHKa EKTPOHHBIX 00pazoBaTesbHBIX pecypcoB (DOP) mo Bcem pazaenam
MIPOrPaMMBI:.

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

OCHOBBI BapHALIMOHHOTO https://online.mospolytech.ru/course/view.php?id=476
HCYHUCIICHUS

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

Pazpabotannsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsinok mpoBeaeHuss paboOT B JUCTAaHIMOHHOM (opmare YCTaHABIMBAETCS OTIEIbHBIMU
pacropsbKeHUsIMU  TIpopekTopa 1o y4eOHo# paboTe W/MiIM LEHTPOM Yy4eOHO-METOANYECKOM
paloThI.

Ka)K,Z[LIfI CTYACHT 06CCHC‘ICH WHIANBUAYAJIbHBIM HCEOTPAHUYCHHBIM JOCTYIIOM K 3JICKTpOHHOI71
O0MOIMOTEKE MOCKOBCKOIO ITOJINUTEXA
https://online.mospolytech.ru/courselview.php?id=7621&section=1 .

I/IHTepHeT-pecprLI BKIIFOYAKOT y‘{e6H0-MCTOILI/I‘-ICCKI/Ie Marepuajibl B DJJICKTPOHHOM BHIC,
MNpEACTaBJICHHBIC Ha caute mOSpOly'[CCh.I”U. B pa3aciic: «]_[CHTp MAaTEMATUYCCKOT O O6pa30BaHI/ISI»
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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);

[Tone3nsie yueOHO-METOMUECKUE U MH(POPMALIMOHHBIE MaTepHAalIbl IPECTABICHbI Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepeuens pecypcoB HH(POPMATMOHHO-TEICKOMMYHUKAIIMOHHON ceTr «VIHTEpHET» I OCBOCHUS
JIMCHMILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIulieH3HOHHOE ¥ CBOOOIHO PaCIPOCTPaHsieMOe MPOrPaMMHOe

o0ecneyeHue
Ne[ HaumenoBanue | Pazpadotumk I[10 HoctynmHOCTh Ccoinka Ha Equnsiii peectp
(mpaBooOmanarens | (JMIEH3UOHHOE, POCCUNCKHX TTPOTpamMMm JJist
) CBOOOTHO OBM u B/ (npu Hamuuum)
pacrpocTpaHsemMoe
)
1 | Astra Linux | OOO JInnenznoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/7sphrase_id=9540
ACTPA" 36
2 [ MoiiOduc OO0 "HOBBIE JIutieH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBLIE str/301558/?sphrase_id=9433
TEXHOJIOT N 75

4.6. CoBpemMeHHbIe Tpo(ecCHOHATbHBbIE 0a3bl JaHHBIX U MHGOPMALIMOHHbIE

CIIPaBOYIYHbIC CHCTEMBbI

Ilepeuens pecypcoB cetu UHTepHeT, TO0CTYNHBIX 1JI5l OCBOCHHS TMCIHHUIIJIMHbI:

HaumenoBanue

Ccbuika Ha pecypc

JocTynHoCTh

HNudopMannoHHO-CIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co
m/

JocrynHa B cetu
HHuTtepHer 6e3

OrpaHUYECHUN
Nudopmannonusie pecypesl Cetn http:// waww.consultant.ru | Jocrymmso
Koncynprantllntoc : : .
ITopran ®enepanbHbIX
PR http://www.fgosvo.ru. JocTymHo

O6p330BaTCJ'ILHLIX CTaHAapTOB
BBICHICTO O6p2[30BaHI/I$I

JIeKTPOHHO-0U0JINOTEYHbIE 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/

Jlanb https://e.lanbook.com/ JoctymHa B ceTu
WutepHer 6e3
OrpaHUYEHU

IPR Books https://www.iprbookshop | JoctymnHa B ceTu

ru/ WuTepuer 6e3
OrpaHUYEHU
IIpodeccuonanbubie 6a3bl JAHHBIX

baza nanHbIX HaydHOU http://www.elibrary.ru HocrtymHo

ANIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JoctymHo

noJiuTeMaTudeckasi peepaTuBHO-

oubnuorpaduueckas u

HayKOMEeTpHYecKas

(6bubmmomerpruueckas) 6a3a JaHHBIX

5. MaTepuajJbHO-TEXHUYECKOE o0ecneuyeHue T CIUNINHbI

MaTepI/IaJ'IBHO — TeXHAYEeCKasa Oasza YHUBCPCUTETA o0ecreunBaeT IMPOBEACHUEC BCEX BUI0B
3aHSATHUH, IPEIyCMOTPEHHBIX YYEOHBIM TUIAHOM, U COOTBETCTBYET JACUCTBYIOIIUM CAaHUTAPHBIM H
MIPOTHBOIIOYKAPHBIM MIPABUIIAM U HOPMaM.

Kadpenpa «MartemaTuka» He pacrojaraetr COOCTBEHHBIM ayAUTOPHBIM (OHIOM |
HCIIOJIb3YeT YUeOHbIC ayAUTOPUH U3 001Iero ¢hoHIa YHUBEPCUTETA.

[lpy HeoOXOAMMOCTH IS TIPOBEICHHS] HMHTCPAKTUBHBIX TPAKTHYCCKUX 3aHATHH
UCTIOJIb3YIOTCSl KOMITBIOTEPHBIEC KJIACCH YHUBEPCUTETA.

6. MeToauyecKkue peKoMeHIalun

6.1. MeroanuecKue peKOMeHIAUM JJIs TIPenogaBaTeis
10 OPraHu3anuu 00yYeHust

[Ipexxne Bcero, cieqyeT oOpaTUTh BHUMaHHE CTYJEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMblii UMU MaTepual He TpeOyeT Kakoii-In0o crennaabHOM (JJOTOHUTEIHHOMN ) TOATOTOBKU
U BIIOJIHE MOXET OBITh YCHEIIHO W3y4eH, €CIH CTYAEHThl OyayT I[OCelaTh 3aHATHs,
CBOEBPEMEHHO BBITIOJIHATH JIOMAIIHUE 3aJJaHHsI U TIOJIB30BAThHCS (IIPH HEOOXOIMMOCTH) CHCTEMOM
TJTAHOBBIX KOHCYNBTAIlU B TEUCHHE KAXKJIOTO ceMecTpa. Bolenmine B Kypc pa3aensl sBISIOTCS
KJIACCUYECKUMHU, B TO K€ BPEMs OHU MPAKTUYECKH OPHUEHTHPOBAHBI, TAK KaK UMEIOT LIUPOKOE
pacmipocTpaHeHue JJis pelieHus: pa3Horo poja 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U MPHUKIATHBIX
3ama4. MIX 0CBOEHME NTOMOKET CTYACHTAM JIOTHUECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCBMEHHYIO peyb, YCIEIIHO MPUMEHSATh HAKOTIICHHBIE 3HAHUS B TIPO(GECCHOHATBHON
JeSITEebHOCTH.

HeobxomuMo ¢ camoro Hauyama 3aHATUH PEKOMEHIOBATh CTYJEHTaM OCHOBHYIO U
JOTIOJIHUTEIBHYIO JINTEPATYpPy, @ B KOHIE CEMECTpa JaTh CIHCOK BOMPOCOB ISl MOATOTOBKU K
JK3aMEHY.

Ha nepBoM 3aHATHH TI0 JUCITUILIMHE CIIEYeT 00s3aTeNbHO MPOUH(OPMHUPOBATH
CTYACHTOB O BHJIe U (hopMax TEKYIIEH U MPOMEKYTOUHOM aTTECTAIHH MO TUCIUIUIMHE, CPOKaX
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http://www.elibrary.ru/
http://webofscience.com/

WX MPOBEICHUS, YCIOBHIX JOMYCKa K MTPOMEXKYTOUHOU aTTECTAllMU, TPUMEHSIEMbIX BHIaX
MIPOMEXKYTOYHOTO KOHTPOJISL.

N3noxenne TEOPETUUECKOTO MaTepuayia JOJKHO COMPOBOXKIATHCS WIUIFOCTPATUBHBIMHU
MpUMepaMu, TIIATEIFHO OTOOPAHHBIMU IIPETOIaBaTeNIeM TaK, YTOObI TEXHUYECKHE TPYAHOCTH U
BBIKJIAJIKM TPU PEHICHUU 3a/ladyd HE OTBJEKAJIM OT TJABHOTO: OCMBICICHHS HJAEU U CYTH
MpUMEHSIeMbIX MeTo/10B. CrefyeT Bcerja yKas3blBaTh HMPHUMEPHI MPAKTUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX HA 3aHATUSX YPAaBHCHUU U (DOPMYIL.

[IpakTuueckue 3aHATUS JOJDKHBI ObITh OPTaHU30BAHBI MPEIOAaBaTEIIEM TaKHUM 00pa3oMm,
9TOOBI OCTAaBAJIOCh BpeMs Ha TMEPHOJAMYSCKOE BBIMOJIHCHHE CTYICHTAMU HEOOJBIION
CaMOCTOSITEJIbHOM pabOThI B ayTUTOPHUH JIJIsl TPOBEPKH YCBOCHMUSI U3JI0KEHHOTO MaTepHuaa.

[IpenogaBaTenb, BeAyIIM MNpPAaKTUYECKUE 3aHATHS, JIOJDKEH COTJIACOBBIBATH y4eOHO-
TeMAaTHYECKHUH TUTaH 3aHSATUHN C JIEKTOPOM, UCTIOJIb30BaTh €AMHYIO CUCTEMY 0003HAUCHHIA.

[IpenonaBatento cienyer J0oOMBATBbCA CUCTEMAaTHMYECKOW HEMPEPHIBHOM  pabOThI
CTYJICHTOB B TEUCHHE CEMECTPA, HEOOXOUMO BBISIBIISITh CHIIBHBIX CTYJCHTOB U MPUBJIEKATh X K
Hay4yHOU paboTe, K y4acTHIO B pa3HOTO po/Ja OJIMMITMAZAaX U KOHKypcax.

CTyneHT [OJDKeH OINyIIaTh 3auHTEPECOBAHHOCTH IMPENojaBaTeNisi B JOCTIKCHUH
KOHEUHOTO Pe3yabTaTa: B MPUOOPETEHNH 00YyUAIOIIIUMUCS TPOYHBIX 3HAHUM, YMEHHH U BJIaJICHUS
HaKOTUICHHOW MH(pOpMaIuel 1y perieHus 3a1a4 B mpo(ecCuoHaIbHOM NeITeTbHOCTH.

6.1.1. Oo6pa3oBarejibHbIE TEXHOJIOTHU

[IpoBenenue 3aHATUHN U aTTECTALIMA BO3MOXKHO B JUCTAaHIMOHHOM (hopMare ¢ MpUMEHEHHEM
CHCTEeMBbI TcTaHIIMOHHOTO 00yueHus yHuBepcutera (C/1O-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoi «MaremaTtnka» 3JIEKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) mo BceM paszaenam
nporpammsl (cwm. 1. 4.4).

Ilopsinok npoBeneHus padboT B AUCTAaHIIMOHHOM (OopMaTe yCTaHABJIMBAETCS OTAEIbHBIMU
pactopspDKeHUSIMU  TIpOpeKTopa 1o ydeOHOW paboTe W/Wiau IIEHTPOM Y4eOHO-METOIUYECKOM
paboTEHI.

6.2. MeToauyeckne YKa3aHus JJIs 00y4aIOUIUXCS MO OCBOECHUIO

JUCIHHUILIHHBI

Pa3gen: 06bIKHOBEHHbIe guddepeHumanbHble ypaBHEHUA

W3yuenne guddepeHnnanbHbIX YpaBHEHH HMMeeT BakHeilllee 3HaYeHHE B
MaTeMaTH4eCKOW IMOATOTOBKEe HH)KeHepa. OObsAcHsAETCS 3TO TeM, uTo AuddepeHiunanbHbe
ypaBHEHHUS MPEACTABISAIOT cOO0N MaTeMaTUYECKUE MOJIEIH CaMbIX Pa3HOOOPA3HBIX MPOIECCOB U
SIBJICHUH, TaK KaK MX PElIeHUs MO3BOJIAIOT OMUCATh ABOJIIOLUIO U3y4aeMOro MpoIiecca, XapakTep
MPOUCXOJSIINX C MaTepUaIbHOW CHCTEMOW M3MEHEHHMH B 3aBHCHMOCTH OT MEPBOHAYAIBLHOTO
COCTOSIHUSI CUCTEMBI.

OTnuuuTenbHOE CBOWCTBO AU depeHIInalbHbIX YPaBHEHUH COCTOUT B TOM, YTO MPH UX
MHTErPUPOBAHUU OOBIYHO TMOJydaeTcss OecuucICHHOE MHOXKECTBO pemieHuil. [lns ypaBHeHus
MEPBOro MOPSAKAa 3TO MHOXKECTBO OIUCHIBACTCA OJHOW MPOU3BOJBHOM MOCTOSIHHOW. UTOOBI
BBIJIEIUTh U3 OECKOHEYHOI'O0 MHOMKECTBA PELICHUH TO, KOTOPOE OMUCHIBACT UMEHHO IaHHBIN
nporecc, HeoOX0AUMO 3a7aTh JOMOJIHUTEIbHYI0 HMH(OpPMAIMIO, HAlpUMep, 3HAaTh HayalbHOE
COCTOsIHUE Tpoliecca. Takoe JOMOJHUTENBHOE YCIOBUE HA3bIBAETCS HAYaJIbHBIM YCIOBHEM.

3aaua HHTErpupoBaHus 1P PEPEeHIINATBLHOIO YpaBHEHUS [IEPBOTO MOPS/KA COBMECTHO C
HayvaJbHBIM YCIOBHEM Ha3bIBAETCs HAYAJIbHOM 3a7auelt miun 3aaaqeit Komm.

Hns nuddepeHnanbHbIX ypaBHEHMH NEpBOro MHOpsAKa CieqyeT pas3nuyarh oOlee,
YacTHOE U 0c000€ PEelIeHHUs, a TaKKe OO, YaCTHBIM U 0COOBI HHTErpabl.

IIpu uHTErprpOBaHNM YPAaBHEHUI NIEPBOTO MOPSIKA HAL0 IMPEKIE BCETO ONPENEIUTD TUIT
ypaBHEHHS, a 3aTeM yXe IPUMEHUTh TOT UM MHOU MeToJ pemieHus. Hano 06s3areabHO OCBOUTH
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IIpOLEAYpY IpPHUBEACHUS YPAaBHEHMsI IIEPBOTO INOPSAAKA K YPaBHEHHIO C pa3/ielICHHBIMU
[IEPEMEHHBIMH, TaK KaK UMEHHO TaKHU€ YPaBHEHUSI MOYKHO HEIIOCPEACTBEHHO UHTETPUPOBATh.

Jns muddepeHanbHbpIX ypaBHEHUH N — TO MopsaKa 00s3aTeIbHO 3HATh NOCTAaHOBKU
3amaun Komu, kpaeBoi 3a7auu, 3a1a4u Ha COOCTBEHHBIE 3HAUCHUSI.

B Teme, mocBsieHHON TMHEHHBIM TU(GepeHINaTIbHBIM YPaBHEHHSIM N — TO MOps/Ka,
HaJ0 3HaTh TEOPEMBI O CTPYKTYpPE OOILEro pelieHrs OJHOPOIHBIX U HEOIHOPOIHBIX YPaBHEHUH,
TaK KaKk OHU YKa3bIBAalOT IIyTh MOCTpOEHUs oO0miero pemenus. OOpaTuTh BHUMAaHUE HAa TO, YTO
pelieHre JMHEHHBIX OJHOPOAHBIX Ju(ddepeHIHaNbHBIX ypaBHEHHH N — TO TOpsIKa C
MIOCTOSIHHBIMU KO3 QUIIMEHTaMi HE TpeOdyeT MWHTErpUpPOBAaHUS, a CBOJAUTCA K 4YHCTO
anreOpandyeckoil mpoOieMe HaXOXKICHUsS KOPHEH COOTBETCTBYIOMIETO XapaKTEPUCTUUYECKOTO
ypaBHeHHs. Hamo 3HaTh BHJI YaCTHBIX PEUICHUH JIMHEHHBIX OJHOPOAHBIX IH(QepeHnnanbHbIX
YpaBHEHUH N — TO MOpAIKA C TOCTOSHHBIMU KO3(ppUIIMEeHTaMU B 3aBUCUMOCTHU OT BHUJ1a KOpHEH
XapaKTepUCTUUYECKOTO YpaBHEHHUSI.

Hamo d4erko ysACHUTH anrOpuTM TOCTPOCHMSI YACTHBIX PEIIEHUHA JIMHEWHBIX
HEOTHOPOAHBIX A depeHIInaTbHBIX YPABHEHUN METOA0M MMO00pa (METOIOM HEOTPEIETICHHBIX
ko3 puimenToB), oOpaTMB BHUMAHWE Ha TO, YTO B OTOM CJllydyae BHJI YAaCTHBIX PEIICHUUN
HEO/IHOPOJHOTO YpaBHEHHSI COOTBETCTBYET IO CTPYKTYpE 3aJaHHON MPaBoil yacTH.

Pa3nesi: Teopusi BeposiTHOCTel 1 MaTeMaTHYeCKAasl CTATUCTHKA

Jljis yCIeniHoro oBJIaJCHUsI MaTepHalloM JaHHOTO pa3jiena HeoOX0IuMo, PEkKIe BCEro,
YETKO YCBOUTH OCHOBHBIE MOHSTHS TEOPUH BEPOSITHOCTEH, OUEHb IIUPOKO HCHOJb3yeMbIE B
Pa3IMYHBIX MPHIOKEHUAX: MOHSATHE CIy4ailHOTO COOBITUS W €ro BEpPOATHOCTH, CyMMbl WU
MPOU3BEACHUS COOBITHM, MOHATHUS CIy4alHONW BEJIMYMHBI W 3aKOHA €€ pachpeieneHus,
MaTeMaTHYECKOr0 OKUJAHMS U JUCIIEPCUU CIIydailHOM BEJIMYUHBI.

Hazno noHsATh, 94TO BEPOSITHOCTh — 3TO YMCIIOBAsk MEPA CTEIIEHNU BO3MOXKHOCTH IOSIBICHHUS
ClIy4yalfHOrO COOBITHS. 3HATh KIACCHYECKOE, CTATUCTHYECKOE U T€OMETPUUECKOE OINpPENEICHUs
BEPOSITHOCTH, CBSI3b U PA3JIMYME MEKIY HUMHU. HecMOTpst Ha BHEIIHIOIO IPOCTOTY KJIACCUYECKON
dopMynbl  ompeseneHus  BeposTHOCTH  ciywaiiHoro cobmtns  A: P(A)=m/n,

HEMOCPEJCTBEHHBIN TMOJICYET YHCJIa N BCEBO3MOXKHBIX MCXOJIOB HCIBITAHUS W M - 4ucia
OJIarOTPHUATHBIX UCXOJ0OB TpeOyeT nmpuMeHeHus ¢hopMys KomOuHatopuku. [Ipu 3ToM B Kakmoin
KOHKPETHOW 3ajade HaJ0 MpOoaHaIM3HpPOBaTh, KAKOW THI COEIWHEHUN BO3HHKAET, KOT/Aa U3
HEKOTOPOTO MHOXKECTBA JJIEMEHTOB M3BJIEKAeTCS APYroe IMOJMHOXKECTBO (3TO MOTYT OBIThH
pa3MelieHus, IMepecTaHOBKU WM coudeTaHus). [Ipu BbIYMCIEHHMH BEPOSITHOCTEH CIOKHBIX
cOOBITHII HAIO yMETh MPEACTaBUTh HUX B BHUAE CYMMbl WIH TNPOU3BEACHUS (WM CyMMBI
MIPOU3BEACHUN) MPOCTHIX COOBITUI U MPUMEHUTH COOTBETCTBYIOIINE OCHOBHBIE TEOPEMbI TEOPUU
BEPOSITHOCTEH.

Hano deTko paznuyarh TUIIBI CIyYaiHBIX BETMUUH — TUCKPETHBIC U HEMPEPHIBHBIC U 3HATD
OCHOBHBbIE 3aKOHBI WX pacmhpeneneHus (OunHoMuanbHbld, [lyaccoHa, rumepreoMeTpHUYecKuid,
0COOCHHO, HOPMAJIbHBIH 3aKOH pacripeeNieHus).

Jlyig onucaHusi 3aKOHOB pacrpeeNieHUs] HelIPEPhIBHBIX CIIy4YalHbIX BEIMYMH TPUMEHSIOT
MHTErpagbHyl0 (YHKIMIO paclpeieleHus BeposTHocTedl crydaiinoit Bemmummbl  F(X)u

IIJIOTHOCTB BepOHTHOCTeﬁ f(X) Hano YCBOUTL ONPCACIICHUA, BepOHTHOCTHHI\/’I CMEBICII U

CBOMCTBA 3TUX (DYHKLUH, CBSI3b MEX/1Y HUMHU U pacdeTHbIe (POPMYIIbI JUIS UX ONPEAETICHHUS.

Hano 3HaTth ompeneneHue, pacueTHble (OPMYJbl M BEPOSITHOCTHBIA CMBICI OCHOBHBIX
YHUCIIOBBIX XapaKTePUCTUK CIy4alHON BENIMYMHBI — MATEMaTHYECKOro OXHJIAHWs (CPEIHEro
3HA4YeHHUs1) U AUCTIEPCUH (XapaKTEPUCTHKH pa30poca BO3MOXKHBIX 3HAYSHHUS CITydaifHON BETMUMHBI
OTHOCHTEIIBHO CPETHET0 3HAYCHHUS).

[Ipu n3yueHnn MaTeMaTH4eCKO CTATUCTUKU HAJIO MOHSTh, YTO OHA TECHEHIINM 00pa3oM
CBsi3aHA C TeOpueil BEpOsITHOCTEH, M OOJBIIMHCTBO €€ BBIBOJIOB 0azupyeTcs Ha MpeelbHBIX
TEOpEMax TEOPUHU BEPOSTHOCTEN.
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Bce xapakTepuCTHKH, W3ydaeMmble B Kypce MaTeMaTHYECKOW CTATUCTHKH, SBIISIOTCS
CTaTUCTHYECKHUMH aHAJIOTaMU COOTBETCTBYIOUIMX XapaKTEPHCTUK, PACCMAaTPUBAEMBIX B TEOPHUU
BEPOSATHOCTEH, TMOJydeHHBIMH Ha OCHOBE OrPAHWYEHHOTO YHWCJIA OMNBITHBIX JaHHBIX.
CnenoBarenbHO, €CIM, HalOpuUMeEp, MaTEMaTUYECKOE OXKMJIAHUE W JUCHEpPCHUs CilydallHOM
BEJIMYUHBI, HW3y4aeMbIle B TEOPHH BEPOSITHOCTEH, SBISIOTCS XapaKTEPHBIMU HECITydailHBIMHU
YHCIaMH, TO WX CTATUCTUYECKHE AaHaJOTH — BBIOOpOYHAsl CpeAHsss W BBIOOpOYHAS (WM
WCTPABJICHHAs ) JUCIIEPCHUS SBIISIOTCS CIIy9allHBIMU BEJIMYMHAMHU, 3aBUCSIIIMMH OT 00bEMa 1 THIIA
BBIOOPKH U pa3IMYHBIMU JUIS Pa3HBIX BEIOOPOK.

Hamo o0s3aTensHO 3HAaTh W yMETh BBIYHMCISATH TOYEYHBIE OLICHKA HEM3BECTHBIX
napaMeTpOB PACIPEICICHUsI CIy4ailHON BEJIMYMHBI - BHIOOPOUYHYIO CPEIHIOI U BBIOOPOUYHYIO
(Wi MCTIPaBIICHHYIO) AMCIIEPCHUIO, TaK KaK Jr00ast cTaTUcTUYecKass 00paboTKa CBOIUTCS, TIPEXKIE
BCET0, K HAX0XKICHUIO HIMEHHO ITHUX XapaKTEPUCTHK.

Crnenyer oOpatuTh BHMMaHHE Ha TO, YTO STH OIEHKU SIBJISIOTCS TMPHOJIMKEHHBIMH,
0COOEHHO 15 BBIOOPOK Majioro o0bema, v 1S Cy>KJI€HUSI O TOUHOCTH U HaJIEXKHOCTHU 3THX OLIEHOK
HA/I0 YMETh NMPUMEHSTh WHTEPBAIBHBIE OIEHKH U 3HATh METOJMKY ITOCTPOCHUS TOBEPHTEIBHBIX
WHTEPBAJIOB.

OTMeTuM B 3aKIIIOYECHUE, YTO YCIICIIHOE H3y9YeHUE TUCIUILTUHBI «CrienraabHble pa3aessl
MaTeMaTUKW», MpHOOpeTeHne HEOOXOJWMBIX KOMIIETEHIIMHA, YMEHWH W HaBBIKOB BIIAICHUS
MaTeMaTHYECKHUM aIllapaToM TpedyeT OT CTYAEHTOB OOJBIION CaMOCTOSITENIbHON pabOTHI.

7. ®OH/ OLIEHOYHBIX CPeICTB

®DoH/T OLIEHOYHBIX CPENCTB MpeacTaBieH B [Ipunoxkenun 2 k pabodeit mporpamMme M BKIIOUYACT
pa3ensl:

1. MeToapl KOHTPOJIS ¥ OLICHUBAHUS PE3YAbTATOB 00YUEHHUS.
2. lllxana 1 KpUTEpPUH OLICHUBAHUS PE3YIHTATOB OOYUCHHUS.
3. OueHoYHBIE CPEACTBA.

3.1. Texkymuii KOHTPOJIb.

3.2. [IpoMexxyTo4yHas arTecTanus.
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TemaTuveckuii IuIaH AMCHUIVIMHBI «CnenuaiabHble pa3iesbl MATEeMATHKH»
10 HANIPABJIEHUIO MOATOTOBKH
23.05.01 «Ha3zemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA)

Ilpunoscenue 1

[Tpoduib
«KoMIbIOTEepPHBIA HHAKMHUPUHT B AaBTOMOOUJIECTPOEHHH
(bakanaBp)
Ounas ¢popma o0yvyeHust
T'ox Ha6opa 2023/2024
Buasbi yueOHoli padoTsl,
No o = & | BKIIOYAsH CAMOCTOSTENLHYIO Bujpl camocTosiTeNLHOM paGoTel ®opmbI
° Paszen § 5 5 padoTy CTY/1eHTOB, CTyaeHTOB arrecTauuu
= =~
nin 3 = é U TPYA0EMKOCTh B Yacax
J | II/C | JIao | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p ) 3
Tpertuii cemecTp
Pa3nen 1. O0ObIKHOBEHHBIE
nuddepeHuaIbLHbIE
ypPaBHEHHSA
1 | OcHOBHBIC MOHATHS | 3 1 2 2 4 +
OOBIKHOBEHHBIX

muddepeHnnaIbHbIX YpaBHEHHH
(m.y.) mepBoro mopsaka. 3amada
Komm, Teopema cymiecTBOBaHHUS
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U €IMHCTBEHHOCTU €€ PEIICHUS
[TonsiTust 0OmIETO W YaCTHOTO
pemieHuii, oOImero W 4YacTHOTO
nHTerpayoB.  I'eomerprueckuii
cMbIcI olrero uHTerpana 1.y 1-
ro nopsJjka

Boiaaua 3apanuii PI'P no a.y.

Pemenue a.y. nepBoro nopsjka c
pa3leNeHHBIMU WU pa3jes-
IOIMUMHUCA MNEPpEMCHHBIMU,
OJTHOPOJHBIX 11.V.

JIuHeitHbIe A.y. IEPBOTO
nopsiaka Meroa Bapuanuu
MPOU3BOJIBLHOM OCTOSTHHOM,
METO/1 MPOU3BEICHUN bepHyuin.
VYpasHeHnue beprymm.
KonTpoJbHas p6ora Ha
ceMHHape 1o /J.y. IepBoro

IHOPSIAKA

Huddepennnansupie ypaBHEHUS
BBICIIMX TOPsAAKOB. OCHOBHBIE
nousatus. IlocraHoBka 3amauu
Komm, KpaeBoil 3a7a4u.
HNuterpupoBanue YpaBHEHHI
METO/IOM MOHUKEHHUS MOPsIIKA

JNInHelHble ogHOpOAHbIE A.y. N —T0
nopagKka. Teopema O CTpyKType
oblero  peweHns  AUHENHbIX
OAHOPOAHbIX A.y. N —r0 MnopagkKa.
MocTpoeHune dyHAaMEHTaNbHOM
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CUCTEMbBI pPELIEHUI ANA YPaBHEHW
C NOCTOAHHbIMM KO3 PULMEHTaMM.

JIuHelHbIE HEOAHOPOIHBIE I.y.
n-ro nopsaka. Teopema o
CTPYKType OOINEro penicHws.
Meton ~ mombopa  YacTHOTO
pemieHust Ui Pa3IMYHBIX
CIICIMATbHBIX BUIOB MPaBO
9acTH.

JIuHeiiHbIE HEOHOPOJHBIE 1.y.
BTOPOTO HopsiJIKa c
MOCTOSIHHBIMU KOA(PPHUIIUEHTAMU
C TPOU3BOJBHON HENPEPHIBHON
paBoM YacTbIO. Meton
BapHaIu MIPOU3BOJIBHBIX
MTOCTOSIHHBIX

KpaeBbie 3amaun. 3amaum Ha
COOCTBEHHEBIE 3HAYEHUS

1.9

Cucremsl OOBIKHOBEHHBIX
muddepeHnanTbHBIX
ypaBHeHUH. OCHOBHbBIEC TTOHSTHSL.
Pemenne HOpPManbHBIX CHCTEM
JTUHEHWHBIX auddepeHnnanTbHbIX
ypaBHEHUU METOJIOM
UCKITIOYCHHUS.

KoHTposibHOEe TecTHpPOBaHMe
no 1.y.

10

Paznea 2. Teopusi
BEPOSAATHOCTEN U
MAaTeMaTHYeCKasi CTATHCTHKA
OcHOBHBIE  TIOHATUS  TEOPHUH
BEPOSATHOCTEM. Crnyyaiinbsle
COOBITHS, ux THUIIBL.

10
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Knaccudeckoe v CTaTUCTHYECKOE
ONIPENENIEHUs BEPOSTHOCTH, HX
ceorictBa. HenocpencrBeHHbIN
MOJICYET BEPOSITHOCTH HA OCHOBE
KJIACCUYECKOTO ONIPEACIICHUS.
Boiiaua 3amxanus PI'P 1o
TEOPUH BEPOATHOCTEH "
MATEMATHYECKOH CTATHCTHKE

11

DneMeHTbI KOMOMHATOPUKH.
I'eomeTprueckass BEpOSITHOCTD.
3amaua brooddona. .Anredpa
COOBITHI. 3aBUCHMBbIE u
HE3aBHUCHMBIE COOBITHSL.
VYcnoBHas BEPOSITHOCT.
OCHOBHBIE  TEOpEMBI  TEOpUU
BEPOSITHOCTEM.

11

12

@opMyIia MOJHON BEPOSITHOCTH.
®opmyna bepnynnu, nokaibHas
U HUHTErpajbHasT  TEOPEMBI
Jlanaca

12

13

Cny4aliHble BEJIMYUHBI, UX TUIIBI,
MOHATHE 3aKOHA pPacIpe/ieieHUs
Cly4aHOU BEJIMYMHBI.
OcHoBHbIE 3aKOHBI
pacnpezeneHus JUCKPETHOU
Cly4aHOU BEJIMYHUHBI
(TunepreoMeTpuveCcKHii,
OMHOMUABHBIN, pacIpeieleHne
ITyaccona).

13

14

Yucnossie XapPaKTCPUCTUKHU
JUCKPCTHBIX W  HCIIPCPBIBHBIX
CJ'Iy‘IElfIHHX BCIINYHH.
MaTreMaTHUeCKOe OXXUJaHHE U

14
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Aucrepcus CJ'Iy‘IElfIHBIX BCJINYHMH,
ux BepOSITHOCTHbII\/JI CMBICII H

CBOMCTBA. IInotHOCTB
BEPOSITHOCTEN
3aKoHbI pacnpeeneHus

15 | HETIPEepPBIBHBIX CITyJaitHBIX 15
BEJINYMH (paBHOMEPHBIA,
HOPMaJIbHBIN).
[IpenenbHble TEOpPEMBI TEOPHUH
BEPOSATHOCTEM. HepasenctBo

16 | Yeonimena. Teopema YebObliena. 16
Teopema bepnynnu.
[enTpansHas npeaenbHast
TeopeMa.
JJIeMeHThl MaTeMaTU4eCKoil
craTucTuKU. OCHOBHBIE 33]1a4ul
MaTeMaTH4eCKOH  CTATUCTHUKH.
Br16opounbrii METOI.
I'enepanpHas COBOKYNHOCTh H

17 | BeIOOpKA. Cratuctuueckoe 17
pacmpeneneHue BBIOOPKH.
[Toctpoenune AMITUPUYECKON
byHKIIH pacnpezeneHus
BBIOOPKH, MOJIUTOHA u
TUCTOTPaMMbl  OTHOCHUTEIBHBIX
4acToT.
Toueunbie OIEHKHM TapaMeTpoB
pacnpenenenusi. HecmemieHnesle,

18 3¢ HEeKTUBHBIC U COCTOSTEIbHBIC 18

omeHkH. BpiOopouHas cpemHss.
Beibopounass u ucCHpaBieHHAs
JMCTIEPCHUH. IMoustue 00
WHTEPBAIBHBIX OIICHKAX.
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KOHTpOJIbHOQ TCCTHPOBAHHUE

CDopMa arrecranmuun

19-21

Bcero yacoB nmo 1ucuunJnHe

36

36

72

PI'P

KOHTP.
pao.
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Ilpunoscenue 2

®OH/1I OIEHOYHBIX CPEJICTB
MO JUCHUIJINHE

«CHeHI/IaJII)HI)Ie pasacJabl MATEMATUKHU

Hanpasnenue noarorosku: 23.05.01 «HazemHble TpaHCIOPTHO-TEXHOJIOTMUECKUE CPEICTBAY
[Tpo¢uns «KoMIbIOTEpHBIH MHKUHUPUHT B aBTOMOOHIIECTPOCHUI .
®opma 00ydeHHs: OUHasl.

Kadenpa: «Maremaruka»

1. MeToabl KOHTPOJISI M OLIEHHBAHNS Pe3yJIbTATOB .

JIJ1 KOHTpPOJISl yCIEBaeMOCTH U Ka4eCTBA OCBOCHUSI TUCIIUIUIMHBI HACTOSIENH IPOrpaMMOit
MIPEeyCMOTPEHBI CIETYIONINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIEeBaeMOCTH (TEKYIINIT KOHTPOJIb);
- MPOMEXYTOYHAsI aTTeCTalus (9K3aMeH).

2. lllkayia 1 KpUTEPUH OLIECHUBAHMS Pe3yJIbTATOB 00y4eHUsI
®opmMa NPOMEKYTOUYHOM aTTecTaAlluN: IK3aMeH

[IpomexyTrouHas arrectanus o0y4aromuxcs B hopMe 3K3aMeHa MPOBOJUTCS IO pe3ylibTaTaM
BBITIOJIHEHUSI BCEX BUJOB y4eOHON palOOThl, MPEeIyCMOTPEHHBIX Y4EOHBIM IIJIAHOM IO JaHHOU
JTUCHMIUIMHE, TIPU 3TOM YUUTBIBAIOTCS PE3yJbTaThl TEKYIIErO0 KOHTPOJSl yCIIEBAEMOCTH B TEUCHHE
cemectpa. O1leHKa CTENeH! JOCTIKEHUS 00ydaloUMHUCS TUTAaHUPYEMBIX PEe3yJIbTaTOB 00YUEeHHUS 110
TUCHMIUIMHE TPOBOJUTCS TpEnojaBareieM, BeIyIIUM 3aHSATUS 10 JUCHMIUIMHE METOA0M
sKcnepTHOM oleHKu. [lo uTOoram mpoMEeXyTOYHOM aTTecTaluu MO AMCLUUIUIMHE BBICTABIISIETCA
OIICHKA «OTIUYHO», «XOPOIIO», KYAOBIECTBOPUTEIHHOY» WU «HEYIOBIETBOPUTEIHHOY.

IIIxajaa oueHuBaHUA Onucanne

BremmonHensl Bce 00s13aTeJbHbBIE yciaoBusi MNMOATOTOBKH
CTYJACHTA K IIpOMQ)KyTO'—IHOﬁ aTTecTalMu, 1pcayCMOTPEHHBIC

nporpaMmoil  guctMmiauHbl.  CTyA€HT  JI@MOHCTPUPYET
COOTBETCTBUE 3HAHUH, YMEHHWH, HaBBIKOB IOKa3aTelsM,
OT1nu4HO NOPUBEJCHHBIM B TaOJMIAX, ONEpUpYyeT NpUOOPETEHHBIMU

3HAHUSAMH, YMCHUAMU, HABBIKAMHU, IIPUMCHACT UX B CUTyallUAX
MOBBIIIEHHON CJI0XKHOCTH. HpI/I 9TOM MOTYT OBITh JAOIIYHICHBI
HC3HAYHUTCIIbHBIC OI_I_II/I6KI/I, HETOYHOCTH, 3aTpyAHCHUSA IIpU
MEpEHOCE 3HAHUM U YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC 3aa1H.
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Xopomo

Brimonnenst Bce oOsi3aTe/ibHbIEe YCJIOBUSI TOATOTOBKH
CTYeHTA K NMPOMEKYTOYHON aTTeCTAlMHU, IPETYyCMOTPEHHbBIE
MIPOTPaMMO JHUCLUILINHEL, Crynent JIEMOHCTPUPYET
COOTBETCTBME 3HAHUM, YMEHHI, HABBIKOB II0Ka3aTENsAM,
NPHUBEJCHHBIM B TaOMUIaX, OMNEPHPYeT NPUOOPETCHHBIMU
3HAaHUSIMHU, YMEHHUSIMH, HaBbIKaMU. B TO ke BpeMs INpu OTBETE
JIOITYCKAET HECYIIECTBEHHBIE MOTPEIIHOCTH, 33/1a4d PEIIAET C
HEJI0YeTaMH, HE BIUAIONIMMH Ha OO X0 pelIeHusl.

Y 10BIIETBOPUTEITHHO

BoinmonHensl  Bce  o0si3aTeslbHbIEe YCJOBHUSI MOATOTOBKH
CTY/IeHTA K MPOMeKYTOYHOI aTTecTalMu, IPEIyCMOTPEHHBIE
OpOrpaMMoOil  JAMCLMILIIUHBIL. CTyneHt  JeMOHCTpUpYeT
COOTBETCTBME 3HAHWM, YMEHHWI, HAaBBIKOB IIOKAa3aTelsM,
IPUBEICHHBIM B Ta0IuIax, oONepUpyeT MNpUOOpPETEHHBIMU
3HaHMSIMHM, YMEHUSAMHM, HaBbIkaMu. Ho moka3bpiBaeT HeriyOokue
3HaHMS, TPU OTBETE HE [OMyCKaeT TIpyObIX OIIMOOK WIH
MIPOTUBOPEUNH, OAHAKO B (OPMYIHPOBAHUN OTBETA OTCYTCTBYET
JOJIKHAs CBSI3b MEXK/y aHAJIU30M, apryMEeHTalluel U BHIBOJAMH,
B pELIeHUM 3a7ad MOTYT COJep)KaTbcs rpyoble ommoOku. s
MOJIy4€HHUsl TPaBUIBHOTO OTBETa TPEOYIOTCS YTOYHSIOIINE
BOIIPOCBI.

HeynonerBopuTenbHo

He BbimonHeHsl o0si3aTesibHbIE YCJOBUSI MOATOTOBKHU
CTY/IeHTA K MPOMeKYTOUYHOI aTTecTalMu, IPEIyCMOTPEHHBIE
nporpammoit aucuuiuimebl, WJIM  cTyneHT JaeMOHCTpUpyeT
HEMOJIHOE  COOTBETCTBUE  3HAHUM, YMEHUW,  HABBIKOB
OPUBEICHHBIM B Ta0NMIax, JOMYCKAIOTCS 3HAYUTEIbHbIC
OLINOKY, IPOSBIIAETCS OTCYTCTBUE 3HAHUN, YMEHUI, HABBIKOB 110
psAoy TOKa3zarenei, CTYIeHT HCIBITHIBAET 3HAYUTEIbHBIC
3aTpyaHEHUS MPU OTIEPUPOBAHUHU 3HAHUSAMU U YMEHUSIMU.

3. OueHo4YHbIE CpeacTBa

/1

HanmenoBanue
OLIEHOYHOTO
cpeacTaa

KpaTKafI XapaKTCPHUCTUKA OICHOYHOI'O

[IpencraBnenue
OLIEHOYHOTO CPEJICTBA

cpenacTBa 5 POC

KoHnTtponpHas
(camocTosiTenpHas)
pabota

(KP)

CpencTBo MpoOBEPKU YMEHHH MPUMEHSThH
NOJIy4eHHBIEe 3HAHUS JUISl pelleHus 3ajad
ONpENENIEHHOr0 TUNA IO TeMe WM
pasneny

KoHTpobHbIE
3alaHus
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2 | Pacuerno- CpenctBo mpoBepkH yMeHMH npuMeHsATh | KoMmiiekt  3azanuit
rpaduyueckas NOJIyYEHHBbIE ~ 3HaHMS 10  3apaHee | A BBIIIOJTHEHUS
pabota ONPEJEIICHHON METOAMKE Ul PELIEHUs | PaCYETHO-

(PTP) 3ala4 WIM 3aJaHuld [0 MOXYII0 WU | TpaduyecKoil paboThI

JUCHHUIIIIMHE B IICTIOM.

CpeacTBO KOHTPOJIS, OPraHU30BaHHOE KaK
crielanbHas Oeceqa MeIaroru4eckoro
paboTHUKAa ¢ OOYYAOIIMMCS HAa TEMBI,

o . Bonpoce! no
CBA3aHHLIC C U3YyHYaCMOUW AWCHUIIIIMHOU, U

VYceTHbI onpoc

3 cobeceioBanue, TeMaMm/paszeiiaMm
paccuMTaHHOE Ha BBISICHEHHE O0beMa
(YO) . JTACITUTUTAHBI
3HAHUH o0yyJaromierocs 1o
OTIpEICIIEHHOMY pa3ieny, TeMe, IpoodiiemMe
U T.II.
Cucrema CTaHIapTH3UPOBAHHBIX 3aJIaHUH,
TI03BOJISTFOIIIAS
Tect
4 (T) ABTOMAaTU3HPOB Bapuanr tecra

aTh TIPOIIETyPY U3MEPEHHSI YPOBHS 3HAHUH
1 yMeHUM 00yJaronierocs.

5 | Ox3amenanuonsble | CpeicTBO MPOBEPKHM 3HAHWM, YMEHUH, | DK3aMEeHallMOHHbBIE
OuneTsl HaBBIKOB. MoOeT BKIIOYaTh KOMIUIEKC | OUJIETHI
(9B) TEOPETUYECKUX BOIIPOCOB, 3ajad,

MPAKTUYECKHUX 3aJaHUM.

3.1. Tekymuii KOHTPO.JIb

O1eHOYHBIE CPEJICTBA TEKYIIET0 KOHTPOJIS YCTIEBAEMOCTH BKITFOUAIOT KOHTPOJIBHBIE BOTTPOCHI
1 3a7aHus B (hopme OJIAaHKOBOTO TECTUPOBAHUS JIJIsi KOHTPOJISI OCBOSHHUS OOyUJaIOIIUMHUCS Pa3/ieiioB
JTUCUMIUTHBEL, ipreM PT'P.

Conep:xanue pacueTHO-TpaduuecKkux padoor.

PacueTHo-rpaguueckas padora Ne 1 mo nudppepeHnnaibHbIM YpaBHEHUAM.

Kpatkoe coneprkanue pacuetHo-Tpadudeckoit paboThI:

Mertobl pemiennit quddepeHnanbHbIX YpaBHEHUH Pa3IMYHOTO TUTIA.

PacyerHo-rpajduueckas padGora Ne 2 110 TeOpru BepOSITHOCTEN U MATEeMATHYECKOM
CTATHCTHKE.

Kpatkoe coneprkanue pacueTHo-rpadudeckoit paboThI:

Omnpenenenre BEpPOSTHOCTEH CIIydalHBIX COOBITHI, 3aKOHOB pAacCIpelleleHUs] AUCKPETHBIX U
HEMPEPBIBHBIX CITyYaHBIX BEIMYMH M UX YHUCIOBBIX XapaKTEPUCTHUK.

[TocTpoenue sMnupuyueckoil GyHKINU pacrpeaeaeHus: BBIOOPKH, OJUTOHA H TUCTOTPAMMBI
OTHOCHUTEINIbHBIX 4acTOT. PacueT cTaTHCTHYECKHX XapaKTEPUCTHUK BHIOOPKH.

Kommnuekr 3aganumit
AJIsl BBINIOJTHEHHUsI pacdeTHO-rpappuyecknx pador (PI'P)
1o qucuuiuivHe «CrnenualjbHbie pa3aeabl MATEeMATHKHY

Mo 06bIKHOBEHHbIM AnddepeHUManbHbIM yPaBHEHUAM

Pemmth YPaBHCHUA:
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N

10.
11.
12.

13.

14

15.

. A4+ y2dx—ydy = x?ydy,

2
2ﬂ:y—+8—y+8,

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

xe” dx + (xzyey2 +tgy)dy =0.

Pemnts 3amaun Ko miist ypaBHEHUM:

dy 2 3y
XL 2 1)=1,
dx  x*  x o
4y +x°y = (x* +8)e >y?, y(0)=1.
Permts ypaBHEHHE: X2y 4 xy" = 1
: yp ; I
Pemnts 3amauy Komm:  y” =18sin®ycosy, y(1) = % : y'(1) =3.

Pemnte ypaBHEHMS:
rrr e __

y oty =x,
y"+5y"+7y'+3y = (16x+20)e*,
y” + 25y = 2¢0s5x —sin 5x + €%,

-3y +2y=—"T——.
Yoy (3+e™)

0.

. Pemute kpaeByro 3agauy: Y’ +2y'+5y=-3sin 2x, y(0)=1, y(%)

Haiiti co6cTBeHHbIe 3HaUeHUs A U cOOCTBEHHbIE PYHKIMU Y 3aJa4u:

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

Pemuth cuctembl ypaBHEHUM:

1 {zrzy—z, 20. {y,=4y—3z+sm X,
y'=z-y. Z2'=2y—Z—-COSX.

I1o Teopun BeposiTHOCTEM

VY cbopimka umerotcs 10 geraneil, Maio OTIMYAIOMIMXCS 10 BHEIIHEMY BUay. M3 HuX 6 neraneit
MIepPBOro COpTa, a 4 — BToporo. KakoBa BeposSTHOCTb TOTO, UTO CPE/IU B3ATHIX Haynady 5 aeranei
3 oKaXxXyTcs IepBOro copra?

B ypHe 7 uepHBIX mIapoB M 5 kKeNThIX mapoB. HaliTu BEpOSITHOCTH TOTO, YTO CpeAH Hayaaudy
W3BJICYEHHBIX 4-X IIApOB OKaXKETCs 6osiee 2-X KENThIX.

BeposATHOCTh OTKa3a KaXJOro M3 HE3aBUCHUMO PA0OTAIOIIMX 3JIEMEHTOB JIEKTPUUYECKON Lenu
pasua P =0,05. Haiitu BeposTHOCTS Ge30TKa3HOI PabOTHI HIEKTPUIECKOM HETH.
— [
—

Ha nByx crankax oOpa0aTbIBaroTCsl OJHOTHUIIHBIE  J€TalU. BeposSTHOCTh H3rOTOBJIECHUS
CTaHJApPTHOW JleTaJli Jjs NepBoro craHka pasHa 0,96, a ansa Broporo cranka - 0,92. Jleranu
CKJIQ/IbIBAIOTCS B OJHOM MECTE, NIPUYEM IEPBBIM CTAaHOK M3rOTaBIMBAacT B 1,5 pa3a MeHblle
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JeTaned, 4eM BTOpoil. HaillTu BEpOATHOCTH TOrO, 4TO B3sATas HayJady JCTallb OKaXeTCs
HECTaHJAapTHOM.
BeposiTHOCTE TOTO, YTO Haynady B3sTas JAeTalb U3 NApTUU cTaHAapTHa, paBHa 0,92. Haiitu
BEPOSITHOCTh TOTO, YTO CPEOM B3ATHIX HayJauy IIECTU JAETajlell HE MEHEE JBYX OKaXyTcs
HECTaH/IapTHBIMU.
BepositHOCTh Oe30TKa3HOUM paboThl Kaxgaoro u3 700 He3aBHCHMMO pabOTAIOMIMX JJIEMEHTOB
HEKoTOporo ycrpoicrsa paBHa 0,85. HaiiTu BEposSTHOCTH TOTO, YTO BBIMAYT U3 CTposi OT 80 110
120 snemenToB; poBHO 100 351eMEHTOB.
Y CTpoHCTBO COCTOUT U3 4-X 3JIEMEHTOB, Pa0OTAIOIINX HE3aBUCUMO JIPYT OT Jipyra. BepositTHOCTh
HA/ICKHONW PabOTBI KAKIOTO dJieMeHTa B OAHOM wHcmbiTaHuu paBHa (,9. CocTaBUTh 3aKOH
pacrpeeneHus TMCKPETHON CIydyailHOM BETMUMHBI X - YKCJIA OTKA3aBIIMX JJIEMEHTOB B OJTHOM
OTIBITE.
HezaBucumeble ciyyaiinple BeTUYUHBI X U Y 3aJaHbl psilaMy pacripeeeHusl.
X | 2115 2 | 3 Y |-15] 0| 2
Plo1][o03]02] .. P 0302 ..

HaiiTu cpefiHee KBapaTHieckoe oTkIoHeHue semnunnsl Z = 2X 2 —3Y .

YCTpoicTBO COCTOUT U3 4-X HE3aBUCUMO PAOOTAIOIIMX OJTHOTHUITHBIX 3JIEMEHTOB. BeposTHOCTH
HaJIeKHOM paboThl Kakaoro aieMmerTa paBHa 0,995. Halitu BEpoATHOCTH TOTO, 4TO pabOTarOT
HE MEHEE TPeX JIEMEHTOB.

10. Ciryuaiinas BenmuurHa X 3aJlaHa TUIOTHOCTBIO BEPOSTHOCTEH:

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

Haiitn koad¢unuent "a ", uHTerpanbHyr0 (QYHKIHMIO pacHpelesieHus
F(x), M(X), D(X) u BepositHoCTh momaganus X B untepnai (0,2; 0,8).

11. Ha cranke m3roraBimBaercs jaetainb. Ee jymna X - ciydaiiHas BeIMYMHA, paclpeiesieHHas 10

wmn

HOPMaJIBHOMY 3aKOHY ¢ mapamerpamu: d =20 cMm, 0 =1,1 cM. HailTu BeposTHOCTH TOTO, YTO
JUIMHA AeTanu 3akitodeHa Mexay 19 cm u 21,1 cm. Kakoe oTkIOHEHUE JJIMHBI A€Tadu OT d
MOXHO TapaHTHpoBaTh ¢ BeposTHOCTHIO 0,9; 0,99? B kakux mnpeaenax OyIyT JexXarh
MIPaKTUYECKH BCE pa3Mephl Aeraieit ?
IIo MaTeMaTH4YeCKOM CTATUCTHKE

Jliig kaxxoro BapuaHTta Tpedyercs:
[IpencTaBUTh OMBITHBIC JaHHBIC B CTPYIMIIMPOBAHHOM BHJE, pa30MB Ha K PaBHOOTCTOSIIMX
YaCTUYHBIX UHTEPBAJIOB.
Haiitu smnupudeckyro GyHKIHIO pacpeieieHusl U IOCTPOUTH €€ rpaduk.
[TocTpouTh MOMUTOH U TUCTOTPAMMY OTHOCHUTENIBHBIX YaCTOT.
BobrurcnuTe METOJIOM TPOM3BENCHUI YHMCIIOBBIE XapaKTEPUCTUKH BBIOOPKHU: BBIOOPOUYHYIO
CPEIHIO0, BEBIOOPOYHYIO M UCIIPABICHHYIO JHCIEPCUH, BHIOOPOYHOE CpeHee KBaapaTUYecKOe
OTKJIOHEHUE, KOA(D(UITUEHTHI aCUMMETPUH U IKCIIecca.
Haiitu TOYeuHble OIICHKM MMapaMeTpOB HOPMAIBLHOTO 3aKOHA PACHpeesieHUs U MIOTHOCTh
BepositHocTed f(X).
[IpoBeputh, corjacyercs M NpUHUMaeMas TUIOTE3a O HOPMaJbHOM  paclpeleieHUun
TeHepalbHOW  COBOKYMHOCTH C SMIIMPUYECKUM pachlpelesieHueM BBIOOPKH, HCIONb3Ys
kputepuu [Iupcona u Konmoroposa (rpu yposasx 3Hauumoctu 0,05; 0,01).
Haiitu wuHTepBasbHBIE OLIEHKM MapaMeTPOB HOPMAIBHOTO 3aKOHA pacHpe/esieHus, MPHUHSB
JOBEPUTENBHYIO BepoATHOCTL ¥ = 0,95 1 0,99.

3amanue
Pe3ynbTathl perucTpanuu CpeaHei dKCIUTyaTallMOHHONW CKOPOCTH JIBIKEHHUS aBTOOYCOB Ha

MCKAYTOpOAHBIX MapipyTax NpeACTaBJICHBI B BUAC BAPUATUOHHOTO psiaa B Ta6J'II/II_IC
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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 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5
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

Kpurepuu onenkn:

- OII€HKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH PETYIAPHO B TCUCHUE CEMECTPA NPEACTABIIAI
peieHrd 3aJa4y, BBIMMOJHUI IIOJHOCTBIO BCC 3aJlaHUA W HUX 3alllUTHII, OTBECTUB Ha BOIIPOCHI
npernoaaBaTeid;

- OINCHKa «HC 3a4YTCHO» BBICTABIACTCA CTYACHTY, €CJIIM OH HEPCTYIAPHO B TCUCHUC CEMCECTpa
NpEACTaBIA PCIICHHUA 3ada4d, BBIIIOJTHHII 3aJJaHUSA HE IOJHOCTBIO WIIN BOO6HIC HE TIPCACTABJIA

paboThI

Ha TIPOBEPKY,

npenoaaBaTeiis.

3ATAHHUE 1.

YcTaHOBUTE COOTBETCTBUE MCXKIY HOMCPOM YPaBHCHUS U €TI0 TUIIOM
2) (1+ y®sin 2x)dx —2ycos® xdy=0

4) yN3+2x7y =x,/3+2y? .

- YpPaBHCHHUC C pa3aACIAIOINMUCA IEPEMEHHBIMU,

1) xy' +2y=x"sin 2x
, 4
3 y-=2xy

- nuHeiHoe auddepeHIaibHOe ypaBHEHHE,

- ypaBHeHue bepnymu,
- ypaBHEHUE, IPUBOJAIIEECS K OJHOPOJIHOMY.
3AJIAHHME 2.

Jlano ypaBHenme mepsoro mopsamka (5Xy” +x°)dx—(y? —5x’y)dy =0

ypaBHEHHUE B MOJHBIX IupdepeHnmnanax,

TectoBoe 3agaHue no gudpdepeHumnanbHbIM ypaBHEHUAM

JOIMYCKAC€T CYIICCTBECHHBIC HCETOYHOCTH B OTBETAaX Ha BOIIPOCHI

B (dopmMme, coxaepkaiieit
muddepenunansl. [IpuBeanre ero x Budy, pa3pelieHHOMY OTHOCUTEIBHO MPOU3BOIHOM.

| OtBer

3ATAHUE 3.

Hano nuddepeHnaibHoe ypaBHEHHE
pemiennem npu K, paBHOM:

y' =(2k +3)x*, Torma dymkmms Y =2X> SBISETCS €ro

| OtBer

3AJIAHUE 4.

dx
O6mmuit urTerpan nuddepeHuaNTLHOTO ypaBHeHns Y dy =
X

NUMECT BU

| OtBer
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3AJIAHME 5.
VKaXUTe  HMHTETPAJbHYIO  KPHBYIO  pelieHus  3agaud  Komu Uit OOBIKHOBEHHOT'O
maddepennuansaoro ypasuenus Xy =y-1,  y(l)=2.

y A

N ™ >

0
-1

<y

BAPUAHTHI OTBETOB: 1)A 2)B 3)C 4)D
3AJIAHME 6.
Jlano muddepernmansHOe ypaBHEHHE BToporo mopsaka Y =X’ +X. Torma obmiee permeHne

YpaBHEHUSI UMEET BU/I
BAPUAHTHI OTBETOB:

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

3

3) y=2—14x4+%x +C,x+C, 4) y=6x"+2x>+Cx.
3AJIAHHUE 7.
Pemrenue 3amaun Ko~ y" =2x+1, y(0)=y'(0)=0 UMEET BH/I

BAPMAHTbBI OTBETOB:

X3 ) X3 X2 X3 ) X3
1)y—3+x 2)y_3+2 3)y_6+x 4)y_2 X.
3AJIAHHME 8.
Jano nuddepenimanbHoe ypaBHEHHE BTOporo mopsaka 2Xy" —Yy' =0, Torma ero o0iiee pemicHue
UMEeT BUJT:
| OTBer | |
3AJIAHHME 9.
Jano muddepeHimanpsHOe ypaBHEHHE BTOporo mopsaka Y'ctgdx+4y =0, Torma ero oOiiee
pelIeHIe UMEET BUT
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=—C, cos4x+C,

3) y=C;sin 4x+C, 4) y=-C,;sin 4x+C,.
3AJIAHUE 10.
KopHu  XapakTepuCTHYeCKOro ypaBHeHUs paBHbl K =K, =—1, k3] 4 =12, TOrHa

(dbyHIaMeHTalIbHAs CHCTEMa PEIICHUH JIMHEHHOTO OJTHOPOHOTO Au(depeHIInaIbHOTO YpaBHEHHUS C
MOCTOSIHHBIMU KO3 (uiineHTaMu OyJieT UMETh BU]T
BAPUAHTEBI OTBETOB:

1) y,=e*, y,=e”, y,=cos3x, y,=sin3x
2) yl — e—X, y2 — e—2x, y3 — e3x, y4 — e—3><
3) y,=e*, y,=e*, y,=cos3x, y,=-sin3x

—X

4) y,=e, y,=xe*, y,=e¥, 'y, =e
3AJIAHME 11.

-2X
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Kopuu xapakrepuctudeckoro ypaHenus paBubl K, =k, =5, K;, =5%i. Torma obmee pemenue

JUHEHHOTO OJHOPOJHOTO IU(p(EepPeHINMATEHOTO yPAaBHEHUS C IMOCTOSHHBIMH KOX(PQPHUIUCHTAMH
OyZeT UMeTh BUJI:

| Otger | |
3AJIAHHUE 12.

N3BecTHa (yHIaMeHTalIbHAS CHCTEMa PEUICHWH OJHOPOJHOTO JMHEHHOro auddepeHnaibHoro

ypaBHenus: Y, =1 Y,=X, Y,=X°. Torjaa 4acTHOE pellicHUE YPABHEHHUS, yIOBJIETBOPSIONIEE
HavanbHbIM yeaoBusim  Y(0) =2, y'(0) = -1,

y"(0) =-2, pasmo:

BAPUAHTHI OTBETOB:

1) y=2+x-%x> 2)y=2-x-2x> 3)y=2-x-x> 4) y=2—-x-05x°.

3AJAHME 13.

DyHKnus y=C,e*+C,xe* sBmsercs  OOWMM pEIICHHEM  JIHHEHHOTO OJHOPOIHOTO
TuppepeHInanbHOr0  ypaBHEHUS C TOCTOSIHHBIMH KO3 PHUIIMEHTaMU, TOTa  €ro
XapaKTepPUCTUIECKOE YPAaBHEHHE UMEET BH/T

BAPUAHTBI OTBETOB:

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

3AJIAHME 14.

Oo6ee pemenne nuddepenimanbaoro ypasaenus Y'+4y +3y=0 wumeer Bux

| OtBer ’ |
3AJIAHHE 15.

YacTHOMY  peNICHWIO  JIMHEHHOTO  HEOJHOPOAHOTO  Mu(QepeHInanbHOT0  ypaBHEHHUS
y"=3y'+2y=2x-1 1o BHIy €ro MpaBoi YaCTH COOTBETCTBYET (PYHKIUS

BAPHAHTEI OTBETOB:
1) V. =A¢+Bx  2) y,=Ax+B 3)y,=Ax 4)y, =AC+Bx+C. .

3AJIAHHE 16.
Jlano nuHeliHoe HeoqHOpoJHOE b depeHIInaIbHOe ypaBHEHUE C MOCTOSHHBIME KO3 duurentamu

2y"+y'+ 2y = xe* sin 2x. 3amucarh BHA ~ YaCTHOIO  PEIIEHHS C  HEONpeAeIeHHBIMU
koddurmentamu

| OTBer | |
3AJIAHME 17.

Jlano juHeiHOe HeoaHOpoaHOE AU depeHIInabHOE YPaBHEHUE C TIOCTOSIHHBIMU KO3 duUIieHTaMu
y"+4y=2ctg2x. B kakoMm BuJe CIeIyeT UCKaTh YaCTHOE PEIICHUE HEOJHOPOTHOTO YpaBHEHHS
METOJIOM BapHaIlii MPOU3BOJIBHBIX MOCTOSHHBIX?

| OtBer ‘ ‘
3AJTAHME 18.

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

HUMEET BH/T

3 2 3 2

BAPMAHTBI OTBETOB: 1) y:é;+%?—3x+1 2) y:é;+§;—3x+1 3)
3 2 3 2

y:X—+X——Ex+1 4) y:X—+X—+Ex+1.
3 2 3 3 2 3

3AJTAHME 20.

Y1 =3Y,,
2

Ooiee pemenre cucteMsl auddepeHnanbHbIX YpaBHEHUH {y 2y, —y
=2Y17Y»

NUMCECT BU/J
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BAPMAHTBI OTBETOB:

y, =C.e” +C,e”™, y,=Ce +Ce™,
1 2
) y, = %CleZX —C,e™ ) y, = —%CleZX —C,e*
y, =C.e” +C,e*, y, =C,e ™ +Ce¥,
3 4
) Y, = %Cle2X +C e ) y, = —%Cle2X +Ce ™.

TecToBOe€ 3a7aHueE 110 TEOPpUH BCPOHTHOCTeﬁ M MaTeMaTH4YeCKOil CTATUCTHKE

3AJIAHHUE 1

KonmdecTBo crmoco0oB pacnpeaenieHus TpeX MPU30BhIX MECT B OJTUMITHAJIC TI0 TEOPUH BEPOSTHOCTEH
cpenu 10 yqacCTHUKOB paBHO

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

3AJIAHHUE 2

N3 ypHBI, B KOTOpOW HaxXoAsTcs 6 OenbiX W 4 YepHBIX IIapa, U3BJICKAIOT Haydady 2 mapa. Torma
BEpPOSATHOCTH TOTO, YTO 00a 1mapa 0yayT Oe’abIMH, paBHA

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

3AJIAHHE 3

B xpyr paanyca R OpomreHa touka. Toria BEpOSITHOCTh TOTO, UTO OHA ITOTAIET B 3aIITPUXOBAHHYIO

o0nacTb, paBHa
30054y 7300 |\
A . -
K O /}l '

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3AIAHHUE 4
Hecosmecrubie cobbitus A, B,C ne 06pasyror nonnyio rpynmy cobbiTuii, eciiu uX BepOsSTHOCTH

paBHBI:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3, P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3 4.
3AJAHUE 5
Bpocarot 2 monetsl. CoObiTus: A - rep6 Ha niepBoii MoHeTe, B- mudpa Ha BTOpOit MOHETE SBISIOTCA:
BAPUAHTbBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU

3) He3aBUCUMBIMU  4) 3aBUCHMBIMH.
3ATAHUE 6
Crynent 3Haet 20 BonpocoB nporpamMmsl U3 30. Toraa BEposSTHOCTh IPaBUIILHOTO OTBETA HA 3
BOIIPOCA paBHA
BAPMAHTBI OTBETOB: 1) 57/203 2) 8/27 3)19/75 4)146/203.
3AJAHUE 7
B nepBoii ypHe 6 OenbIx U § yepHBIX MIAPOB, BO BTOPOM 7 OenbIX M 3 uepHBIX mapa. M3 Haynauy
B35ITOM YpHBI BBIHYT OJ1MH 1map. Torzia BeposiTHOCTh TOTO, YTO ATOT LIAp OKaXeTcs OelbiM, paBHa
| Otger | |
3ATAHUE 8
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CobbiTHE A MOKET HACTYNHUTH JIMIIb MPH YCJAOBUHU MOSBJIECHHUS OIHOTO M3 2-X HECOBMECTHBIX
coosITuil B, 1 B,, 06pa3yromux nonnyto rpymimy. M3sectasl BepositHocts P(B) =2/3 u ycnoBHbIe

BepositHoct Py (A)=1/3, B, (A)=2/5. Torna BeposTHOCTb COOBITHSE A paBHa

BAPUAHTBI OTBETOB: 1)16/45 2) 28/45 3) 22/45  4) 17/45.
3AIAHUE 9
JluckpeTHas clydaiiHas BEIMUKMHA 331aHA 3aKOHOM PacIipesieieHus BEPOATHOCTEH
X 1 3 5
P 0,1 0,3 0,6
Torna eé gynkuus pacupenesienus sepostocteit F(X) umeer pun

BAPUAHTBI OTBETOB:
0 npu X<1 01 npu X<1
0,3 1<x<3 0,4 1<x<3
1) Fx) =1 npu 1<X 2) F(x)=1% npu 1<Xx
0,6 npu 3<x<5 1 npu 3<x<5
1 npu X>5 0 npu X>5
0 npu X<1 0 npu X<1
0,1 1<x<3 0,1 1<x<3
3) F(x)=1" npu 1<X ) F(x)=12 npu 1l<X
04 npu 3<x<5 0,3 mpu 3<x<5
1 npu  X>5 0,6 npu  X>5.
3AJIAHHUE 10

HenpepriBHas ciryyaiiHast BeIMuuHa 3aJjaHa HHTETpalibHON (pyHKUIHEH
0 npu X<0,

pacmipesienenus BeposiTHocTel F(X)=<x°/9 mpu 0<x<3,
1 npu  X>3.

Torna notHocTs BepostHocTeit T (X) umeer Bua

| Otger |
3AJIAHUE 11
I'paduk mnotHOoCTH BepositTHocTel f (X) mokasan Ha pucyHke. Torma 3HadyeHue a
f(x)
a
o‘ a4 X
paBHO
BAPUAHTHI OTBETOB: 1)05 2)1 3)4J/2  4)2
3AJIAHUE 12

JluckpeTHas ciydyaiiHas BEIMYMHA 331aHa 3aKOHOM PacIipe/ieNieH s BEpOsTHOCTEN
X 0 1 3
P 02 03 05
Toraa e€ MaTeMaTHUeCKOE OKHMJAHUE U AUCIIEPCHs PABHBbI
| OtBer |
3AJJAHME 13
BeposarHocts nosBnenus coObituss A B 30 HE3aBUCHMBIX HCIBITAHUAX, IPOBOJMMBIX IO CXEME
bepnymnu, pasna 0,6. Torna qucnepcus 4nciia NOSBIEHUH 9TOTO COOBITHS PaBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3ATIAHUE 14
HenpepbiBHas ciyuaiiHas BeJMYMHA paclpenienieHa paBHOMepHO Ha uHTepBase (6, 10). Tornma eé
MaTEMaTHYECKOE OKUIAHUE U AUCIIEPCHSI COOTBETCTBEHHO PaBHBI
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| Otger | |
3AJAHME 5

HemnpepsiBHast cnywaiiHass BenuunHa X MOJYMHEHA HOPMAJIbHOMY 3aKOHY paclpelieieHus C
MatemaTudeckum oxumanueM M (X)=a=20. BepostHocTh ¢ monaganus B uHTepBan (20, 25)

paBHa 0,4. Torga BeposiTHOCTH €€ nonaganus B uatepsan (15, 20) paBHa
| Otger | |
3AIAHME 16
CraTucTtrueckoe pacipeielieHue BbIOOPKU UMEET BUJ
X. 2 4 5 8

no 2 5 7 6

Torna oTHOcUTENbHAS YAaCTOTA BApUAHTB X, =4 paBHa

| OtBer |
3AJIAHUME 17
ITo BrIOOpKe 0O0beMa N =100 mocTpoeHa rucTorpaMma 4acrtorT.
n
h
10
8
a
2
0 4 8 12 16 X

Torma 3HaueHHe a paBHO:

‘ OtBer ’

3ATIAHME 18

W3BecTHO cTatucTHYecKOe pacnpeeeHue BhIOOpKU

Xi 6 7 10 12 13

n; 5 6 8 7 4

Torna e€ BeiOOpouHas cpenuss X, paBHa

| OTBer | |
3AJAHME 19
Jlana Be10OpKa o0beMa N. Eciy kakaplii 51eMeHT BEIOOPKH YMEHBLIUTB B TPU Pa3a, TO BBIOOPOYHAs

cpemss X, .

BAPUAHTBI OTBETOB: 1) He usmenutcs 2) yMmeHbIIUTCS B 3 pasa
3) yBenuuntes B 3 paza  4) ymMeHbIIUTCA B 9 pas.
3AJIAHHUE 20

Moga M,u Meanana M, BapuallMOHHOTO psja
X: 12 13 15 16 18 20

n; 4 9 18 14 11 5

PaBHBI

| OtBer |

3AJJAHME 21

Br16opoyHas cpeaHss Ui JaHHOTO CTaTHCTHYECKOTO paclpeieeHus BBIOOPKU
X; 2 4 5 8 10

n, 4 7 14 8 7

paBua X, =6. Torma BeiGopounas mucnepcust D, pasna
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJIAHHME 22
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Halitu noBepuTenbHbII HMHTEpBan s OLIGHKM C HajaexHocTtelo y =0,95 HeusBecTHOro
MaTeMaTHYEeCKOTO OXHMJAaHWS HOPMAJIbHO pACHpEeAEiICHHOTO TMpHu3Haka X  TIeHepalbHOU
COBOKYITHOCTU X;, €CIIM M3BECTHBl 00beM BbIOOpKkM N =30, BbIOOpOuHas cpennsas X, = 2500,
CpeHee KBaJpaTHUYECKO€ OTKIOHEHUWE TI€HEpalbHOM COBOKYNHOCTM o =100, KBaHTWIb
HOpMaJbHOTO pacnpezeneHus t =2,58.

| OtBer | |
Kpurepuu onenku:

- OIIEHKA «3aYTEHO» BBICTABIISIETCS CTY/ICHTY, €CIIH OH PETYIISIPHO B TEUCHHUE CEMECTPA MPEICTABIILI
pelIeHns 3a/1ad, BBINOJIHWI MOJHOCTBIO BCE 3aJaHUsl M UX 3aAIIUTHI, OTBETHB HA BOIPOCHI
IpernoiaBaTes;

- OLIEHKAa «HE 3a4TEHO» BBICTABISETCS CTYIACHTY, €CIM OH HEpErylsipHO B TEeYEHHE CeMecTpa
OpEJICTAaBIIU PEIeHUs 3aa4, BBINOIHII 3aJaHUs HE MOJHOCTBIO MM BOOOIIE HE IMPEACTaBIIANI
paboTBl Ha TPOBEPKYy, MAOMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOIPOCH
HpernoiaBaTes.

21.]'[5[ MMPOBCACHUA TCKYHICIO KOHTPOJIA 3HAHUH CTYACHTOB B JUCTAHIIMOHHOM (I)OpMaTe B
paspaboTaHHbIX Kadeapoit «MaremaTuka» OHJIAHH-Kypcax UMEIOTCS MPOMEXYTOUHbIE (IIPOOHbIE)
TECTHI.

3.2. [IpoMexyTOUYHAS aTTECTALUSA

[IpomexyTrouHas aTTectanus - (3k3aMeH) MPOBOJIUTCS MO OuiieTaM B YCTHOU hopme.
Bpewmst 115t moAroTOBKM OTBETA HA BOIIPOCH! HE Oosiee 45 MUH.

buner BkiItoUaeT TeOpeTUUECKU BOMIPOC U 3a7a4H.

KoMIiekTel 5K3aMeHallMOHHBIX OMJIETOB XpaHsTcs Ha Kadenpe «MaremaTtukay.
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

KommiekT Bonpocos
no quciuiuiie «CrnenualibHble pa3aeibl MATeMAaTHKH»

OBbBIKHOBEHHBIE TU®OP®EPEHIIUAJIBHBIE YPABHEHUSA

1. OcHoBHBIE MOHATHUS TEOPUU OOBIKHOBEHHBIX AUPPEepeHInaTbHBIX YpaBHEHUI IEPBOTO MOPSAKA!
ompejeieHue  OOBIKHOBEHHOTO  aAuddepeHIuanbHOr0  ypaBHEHHUs, (OpMBI  3amucH
OOBIKHOBEHHOTO AU epeHIInalIbHOTO YpaBHEHHUs NEPBOTO MOPSIKA, MOHATHS OOIIEro u
YaCTHOTO PellIeHui, 00Iero U 4aCTHOTO UHTErpajoB.

2. Tlocranoska 3agauu Komu mia quddepeHnnaibHOro ypaBHEHUs IEPBOTO MOPSIKA.

3. Teopema cyliecTBOBaHMS U €IMHCTBEHHOCTH perieHus it TuddepeHnaIbHoro ypaBHEHUS
MIEPBOTO MOPSJIKA.

4. TeomeTpuyeckuil CMbICI 0OIIEro HHTErpasia OOBIKHOBEHHOTO J.y. IEPBOTO MOPSIIKA.

5. [uddepeHunansHpie ypaBHEHHUS MEPBOTO MOPSAAKA C PA3CICHHBIMH WM Pa3felsIOlIUMUCS
IIEPEMEHHBIMU.

6. Jluneitnsie muddepeHnnaibHble ypaBHEHUS IEPBOTO MopsAaka. MeTo 1 Bapualiii IpoU3BOIbHON
MOCTOSIHHOM.

7. Juddepenunanbupie ypaBHeHUS N-ro nopsiika. OCHOBHbIE NOHATHUS: (JOPMBI 3aIIMCH, TOHATHUS
00I11ero ¥ YaCTHOTO PelIeHHH.

8. IlocranoBka 3amaun Komm u KkpaeBoil 3amaum Ui OOBIKHOBEHHOTo JH(QepeHInanbHOTo
ypaBHEHHUs N-TO MOPSIKA.

9. MHurerpupoBanue aup¢epeHaIbHbIX YpaBHEHUH N-TO TOpsjAKa METOJOM HOHHKEHUs
MOPSLIKA.
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10. Jluneitaple ogHOpoAHbIe auddepeHnanbHble ypaBHeHHS N-ro mnopsaka. OOmue cBoiicTBa
peUIeHUI: NOHATHUS JIMHEWHO 3aBUCUMBIX M JIMHEMHO HE3aBUCHUMBIX PEIICHUH, OIPENEIUTENs
Bponckoro, nonstue pyHI1aMeHTaIbHON CUCTEMBI PEIICHUH.

11. Teopema o cTpykType oOmImero peuieHuss OOBIKHOBEHHOTO JMHEWHOTO OJHOPOIHOTO
mddepeHInanbHOTO YpaBHEHHSI N-TO MOPS/IKA.

12. Jluneitaple onmHOpomHble AuddepeHnnanbHble ypaBHEHUS N-TO TOPsSAKa C TOCTOSHHBIMHU
KodpdunueHTamu.  XapaKTePUCTUYECKOE YpaBHEHHE, €ro CBs3b C au(depeHInaTbHBIM
YpaBHEHUEM.

13. Bux 4acTHBIX pEUICHHH JIMHEHHOTO OJHOPOIHOTO IU(QPepeHINaTIBPHOIO YpaBHEHHS N - TO
MOpsiIKA € TMOCTOSIHHBIMM KO3 (UIMEHTaMM B  3aBHCHUMOCTM OT BHJA KOpHEH
XapaKTepUCTUUYECKOTO YpaBHEHHUSI.

14. Jluneiinple HeomHOPOIHBIE MU depeHnanpuble ypaBHEeHUsA. TeopeMa 0 CTPYKType OOIIero
pelIeHus.

15. Pemienne JMHEWHBIX HEOTHOPOJIHBIX JU(pdEepeHINANbHBIX YpPaBHEHUH C TOCTOSHHBIMHU
ko3¢ punmenTamu. Meros no1o0opa 4acTHOTO pelIeHus Ui paBbIX yacTel BUaa

f(x)=P,(x)e™, f(x)=M cosSx+Nsin gx,
f (X) = P(x)e”™ cos Sx +Q(x)e™ sin SX.

16. Pemenne NTMHEHHBIX HEOTHOPOTHBIX JU((EpEeHIIMANBHBIX YpaBHEHHH METOJOM BapHaIllH
MIPOU3BOJIbHBIX TTOCTOSTHHBIX.

17. IlocTaHoBKa U pellIeHue 3a7jaui Ha COOCTBEHHbIE 3HAUEHUS.

18. Cucremsl nuddepennmanbaeix ypaBHeHuid. [lorstiue HopmansHO#H cucteMsbl. [ToHsTHS 001IIETO
Y 4acTHOTO peleHul cucteMbl. Teopema o nmpuBeneHuu qudepeHnnaibHoro ypaBHeHus: N-ro
nopsiJiKa K HOpMaJIbHOM cucteMe. MeTo/] HCKITIOUEHUS! HEU3BECTHBIX.

TEOPUSI BEPOATHOCTEM

=

Bupl cnygaitHbIX COOBITHIA.

2. Knaccuyeckoe U CTaTHCTUYECKOE OMPEENICHUSI BEPOSTHOCTU MOSBIEHUSI COObITUSA. OCHOBHBIE
(hopMysIbl KOMOMHATOPUKH.

3. TlpuHUHUI CTATUCTUYECKONH YCTOWYMBOCTH OTHOCUTENBHBIX 4acTOT. CBSI3b M Pa3IUYUe MEXKIY

KJIACCMYECKUM U CTATUCTHUYECKUM OTPECIICHUSIMU BEPOATHOCTH.

I'eomerpuueckoe onpenenenrue BepoaTHoCcTH. 3anada broddona.

Anrebpa coObiTuii. [loHATHST CyMMBI HW TIPOU3BEIEHHUS COOBITHH, HMX TEeOMETpUYECKas

unTepnpetanus. OCHOBHbIE 3aKOHBI aIreOpbl COOBITHIA.

6. Teopema cnoxxeHust BEpOSATHOCTEHN AJIsi HECOBMECTHBIX cOObITUN. Cle/ICTBUS U3 HEe.

Teopema cnosxeHus: BepOATHOCTEHN I COBMECTHBIX COOBITHIA.

8. Teopema yMHOKEHHsI BEpPOATHOCTEW MJIsi 3aBUCHUMBIX U HE3aBUCUMBIX  coObITHil. [loHsTHE
YCIIOBHOM BEPOSITHOCTH.

9. Teopema 0 BEpOATHOCTHU MOSIBJICHHUS XOTSI ObI OJTHOT'O COOBITHSL.

10. ®opmyna noJIHOM BEpOSTHOCTH.

11. ®opmyna bepuymnu.

12. JloxanbHast u UHTETpabHast TeopeMsbl Jlamnaca.

13. Onpenenenne W TUOBI CioydalHbIX BenuyuH. [loHsATHE 3aKOoHA pacmpenencHHUs clydailHOM
BENUYMHEL. Psij pacnipenenenus.

14. InterpanpHas QyHKIMS pacrpeeieHus] BeposTHOCTel. Onpenenenre, BEpOSTHOCTHBIA CMBICT
U CBOMCTBA.
[InoTHOCTH BeposiTHOCTEH. OmpeneneHue, BEpOATHOCTHBIM CMBICT M CBOMCTBA.

15.CBs3p  Mexay UHTETpaIbHON (yHKIMEH pacmpereneHusi BEpPOSTHOCTEH U IMJIOTHOCTHIO

BEPOSATHOCTEM.

o s

~
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16. Onpenenenne, BEpPOATHOCTHBIA CMBICII W CBOMCTBA MAaTEMaTHYECKOTO OXHUIAHHUA JUISA
JUCKPETHBIX U HENPEPBIBHBIX CITYYalHbBIX BETUYHH.

17. Onpenenenue, BEpOSITHOCTHBIN CMBICI M CBOMCTBA AUCIIEPCHUH.

18. BuHOMHANBHBINM 3aKOH pacrpeaeieHusI.

19. Cpennee 1 HauBepOSITHEHINIEE YNCIIA TIOSBICHUN COOBITHS TPU OMHOMUAIBHOM pacIpe/ieIeHUH.

20. 3axon pacnpenenenus Ilyaccona.

21. PaBHOMEpHBII 3aKOH pacIpeieieHus] BEPOSITHOCTEH.

22. TlokazaTelbHBIA 3aKOH paclpeieIeHUs] BEPOSITHOCTEH.

23. HopManbHBI 3aKOH pacIpeesieHus] BepOsATHOCTeH. BeposTHOCTh momasaHus HOPMAaJIBHO
pacnpeeIeHHON CIIy4ailHOW BEJIMYMHBI Ha IPOU3BOJIbHBIA KOHEYHBIN HHTEPBAJL.

24. BeposITHOCTh TIOMAJaHUSI HOPMAIBHO PACIpeNeIeHHON CIyJailHON BEIMYMHBI HAa WHTEPBAJ,
CUMMETPUYHBIM OTHOCUTENIBHO cpeHero 3HadeHus. [Ipasuio tpex curm. Teopema JlsmyHoBa.

25. IIpenenbHbIE TEOPEMBI TEOPUH BEPOSITHOCTEH.

MATEMATHUYECKAS CTATUCTHUKA

=

[IpeameT 1 OCHOBHBIE 33/]Ja4l MATEMATUYECKON CTATHCTHKHU.

[Tonsatue o BeIOOpouHOM MeToie. ['eHepanbHas u BHIOOpOYHAsT COBOKYITHOCTH.

OcHOBHBIE TTOHATHS MATEMATHYECKON CTATUCTUKU (BapUAIIMOHHBIN PSiJl, 9aCTOTa, OTHOCUTEIhHAS

4acTOTa, CTATUCTUYECKOE pacTpeie]ICHUE BEIOOPKH).

OMnupudeckast QyHKIUS pacrpeaesneHus: BBIOOPKH U ee CBOMCTBA.

[Tonurox 4acTOT ¥ MOJIMTOH OTHOCUTEIHHBIX YaCTOT.

I'ucTorpamMmma 4acTOT U OTHOCHTEIIBHBIX YaCTOT.

ToueuHble OLIEHKH MTapaMeTpoB pacipeneneHus. TpedoBaHUs K OLEHKaM.

Bri6opounas cpennsisi. CBOHCTBO YCTOMYUBOCTH BRIOOPOYHBIX CPETHUX.

Bri6opouHas u ucnpaBieHHas JUCIEPCUU.

10 WuTepBanbHble OlleHKU. [loBepuTENbHBIN MHTEpBAl U JIOBEpUTEIbHAs BEPOSITHOCTh. lloHsATHE
TOYHOCTH OLICHKHU.

11.TlocTpoeHnue MOBEPUTEILHOTO WHTEpBaja AJIA OIEHKH TeHEPATbHOW CpeaHell MpH H3BECTHOM
CpeIHEM KBaJpaTUYECKOM OTKIOHEHHUHU.

12. TlocTpoeHue JOBEpUTENBHOTO MHTEpBAIA AJIsl OLEHKU TeHEepallbHOM cpellHel MpU HEeU3BECTHOM
cpenHeM KBajpaTudeckoMm oTkioHeHuu. Cirydail manio BeiOopku. Pacnpenenenue CTtbrofeHTa.

13. YpoueHHble METObI pacueTa CTAaTUCTUYECKUX XapaKTEPUCTUK BRIOOPKH. Y CJIOBHBIC BAPUAHTHI.

Meto npou3BeICHUM.

wmn

©oNo A

TunoBble BapuaHTbl OUJI1E€TOB
IO JUCHUIIIMHEC ((CHeI[I/IaJIbeIe pa3aejibl MATEMATUKHU»

MHUHUCTEPCTBO OBPA3BOBAHN S U HAYKU POCCUMCKON ®EEPALIMU
®EJIEPAJIBHOE 'OCYJJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
VUYPEXJEHUE BBICILIETO OBPASOBAHU S
«MOCKOBCKHH NOJJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

®daxynpTeT 0230BBIX KOMIIETEHITHH, Kadenpa «Marematuka»
JucuuimHa «MaTteMaTH4eCKUM aHaIn3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. Tlonsatue GpyHIaMEHTAIbHON CUCTEMBI PEIICHUI TMHEHHOTO OTHOPOTHOTO
middepeHInanbHOT0 YypaBHEHHsI N-T0 MopsiKa
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2. Pewwutb 3agady Kown: y' =2xe* +y, y(0)=0.
3. Pemmrts 3amauy Kommu:

a {y{:yl+2y2+l, {yl(O):O,

Y2 =2Y1+Ya, y,(0)=0.
4. B maprtum 10% wHecraHmapTHbIX Aeraneil. Haymaay otoOpanbl 3 nmeraim. COCTaBUTH 3aKOH

pacrpeeneHus Ynucia CTaHAapTHIX JeTale cpeu OTOOpaHHBIX.

5. Jlns cratuctudeckoro pacnpeesieHus: BeIOOpKU
X 2 5 8 10

n. 1 3 5 2

Haiit BEIOOpOUYHYIO CpEHIO U UCTIPaBJICHHYIO Auctiepcuio D .

VYTBepxkeHo Ha 3aceqannu Kadeapsl mateMatikn « 03» 05 2023 r., mpotokon Ne 10

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

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPABOBAHIS POCCUMCKON ®EJEPALIMU
OEJNEPAJIBHOE NOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJAEHHWE BBICHIETI'O OBPA3SOBAHU A
«MOCKOBCKHNH MOJUTEXHUYECKHWIA YHUBEPCUTET»
(MOCKOBCKHWI NOJIUTEX)
®dakynbTeT 0a30BBIX KOMIICTCHIIHH, kadenpa «MaremaTuka

O6pazoBarenpHas mporpamma 15.03.03 «IIpuknagnas MmexaHuka
Kypc 1, cemectp 2

IK3aMeHAIlMOHHBIN OnJieT

1. Knaccudeckoe M CTaTHCTUYECKOE OIpeaciICHns BEPOATHOCTHU IMOABIICHUA CHy‘I&ﬁHOFO CO6LITI/IH, CBA3b U
pa3inunue MEXI1y HUMU.

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

3. Pemmurts ypaBHenue: y" —2y"+y = 2x,

4. B naptum 10%  HecTaHAapTHbIX AeTanei. Haygady otobpaHbl 3 getann. CocTaBuTb 3aKOH
pacnpeaeneHnsa Yncna cTaH4apTHbIX AeTanel cpegm oTobpaHHbIX.

5. HaiiTi BeposTHOCTh pabOTHI AIEKTPUUCCKON IeTH, N300pakKeHHOM Ha PHUC., €CIIU BEPOSTHOCTD
paboThI KKJIOTO U3 HE3aBUCUMO pabOTaroNIUX 3JIeMeHTOB 1ienu paBHa p=0.9.

#4 .

A1

VYTBepxkeHo Ha 3aceqaHuu Kageapsl mateMaTiku « 03» 05 2023 r., mpotokoin Ne 10

W.o. 3aB. kadenpoit H.B. Bacunnesa / /
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J1J1s mpoBeACHUS IPOMEKYTOYHOTO KOHTPOJISl 3SHAHUHN CTYJICHTOB B TUCTAHIIMOHHOM (popMaTe
B pa3paboTaHHBIX Kadenpoii «MareMaTuka» OHJIAH-KypcaxX UMEIOTCS UTOTOBBIC TECTHI.
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