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1 Heawn, 3a0a4M ¥ IJIAaHUPYeMble Pe3yJbTAThI 00y4YeHNs 10 AUCHUILIUHE

lemn:  obecreunth y  Oyaymero  crnenuanucra  (OPMHPOBAHHE  JOCTATOYHO
byHIaMEHTAIPHOW MaTeMaTUYeCKOW MOATOTOBKM W BOOPYKHUTh €0 KOHKPETHBIMH 3HAHHUSIMU,
YMEHHUSIMH W HaBBIKAMH, TO3BOJISIONIMMHU COTJIACOBATh ()YHIAMEHTATbHOCTh MAaTEMaTHYECKOTO
Kypca ¢ TPHUKIAIHOW HaINpPaBJICHHOCTHIO, Pa3BUTHE JIOTUYECKOT0, KOHCTPYKTHBHOTO, HATJISIHO-
00pa3HOro W ajJrOpUTMUYECKOTO MBIILJICHUS; BHIpA0OTKA YMEHHUS CaMOCTOSITEIbHO PaCIIMPATh U
yIayoJATh MaTeMaTHYeCKHE 3HAHUSA, OCBOCHHE HEOOXOIMMOIro MaTEeMaTHYECKOro arapara,
MOMOTAIOIIET0 aHATU3UPOBATh, MOJCTUPOBATh M PEIIATh MPUKIAAHBIC 3a1a4d; (OPMHUPOBAHUE Y
CTyJICHTa HAYaJIbHOTO YPOBHS MATeMaTHYECKOW KYIbTYpbl, JOCTATOYHOTO IS TPOIOJDKESHUS
o0pa3oBaHUs, HAYYHOH paOOThI MU TPAKTHYECKOH JIeATEITHHOCTH.

3amaun: BeIpabOTKa SICHOTO MOHMMaHHUsI HEOOXOIUMOCTH MaTEMaTHYECKOro 00pa3oBaHUs B
MOJITOTOBKE CIICIUATNCTA, OaKaIaBpa ¥ MPEICTABICHHSI O POJIM K MECTE MATEMATHUKH B COBPEMEHHOMN
CHUCTEME 3HAHMI; O3HAKOMJICHHE C CUCTEMOU MOHATHM, UCIIOJIB3YEMBIX JIJIsI OTTMCAHUS BaXKHEHIITHX
MaTEeMATHYECKUX MOJETCH M MaTeMaTHYeCKUX METOJOB, M HMX B3aUMOCBS3bI0; (OPMHUPOBAHUE
KOHKPETHBIX MPAKTHYECKUX MPUEMOB M HABBIKOB ITOCTAHOBKH M PEIICHHUS MAaTEeMAaTHYECCKUX 3ajad,
OPUEHTHPOBAHHBIX HA MPAKTUYECKOE MPUMEHEHHUE TIPU U3YUCHUH JUCIUIUINH MTPOPECCHOHATBHOTO
[[UKJIA; BEIPA0OTKA y CTYJCHTOB YMEHHUSI Ha OCHOBE CUCTEMHOI'O MOX0/a CTPOUTh M UCIOIB30BaTh
MOJICIIU JIJIsl OMTMCAHUS M TIPOTHO3UPOBAHUS PA3IMYHBIX SIBJICHHUH, OCYIIECTBIIATh UX KaU€CTBEHHBIN
U KOJNMYECTBEHHBIM aHAIN3; W3YyYEHHE OCHOBHBIX MAaTEMaTHYE€CKHX METOJOB MPUMEHUTEIBHO K
pEeUICHUIO0 HAYYHO-TEXHUYECKUX 3aJ1a4; 00ecreueHne MEXIUCIUTTMHAPHOTO MOX0/1a, B TOM YHCIIe
BHYTPHU CaMOW MaTeMaTHUKH.

O6yuenue mno pucumiuiiHe «CrenuanbHbIe pa3elibl MaTeMaTUKW» HampaBiIeHO Ha
dbopMupoBaHUe Yy O0OyUaIOIUXCs CIEAYIOMUX KoMmmeTeHuid B coorBerctBun ¢ ®I'OC 27.03.04
«YmpaBlieHHEe B TEXHUUYECKHX CHCTeMax», YTBEpPKAEHHBIM mpukazoM MwuHoOpHayku Poccuu ot

31.07.2020 N 871:

Koa m HauMeHOBaHHEe

I/IHIII/IKaT()pr JOCTHIKCHUSA

HaumeHnoBanue nmoxkasarejs

MMOJIOKEHUM, 3aKOHOB B
METOJIOB B 00J1aCTH
€CTECTBEHHBIX HAYK U
MaTEMAaTHKU;

(1)I/IBHLICCKI/IX U XUMHWYCCKUX
MPOIIECCOB, NMPEAHA3HAYECHHBIE
JJI1 KOHKPETHBIX
TEXHOJIOTMYECKHUX MPOIECCOB;
DopmyJIMpOBAHUE 3a/1a4
YIPABICHUS

NOIIK-1.2. Ucnionb3yet
OCHOBHBI€ 3aKOHBI TUCUHUILIINH
WH)XEHEPHO-MEXaHUIECKOTO
MOMYJISE;

NOIIK -1.3. Ucnions3yet
OCHOBHBIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX
JTUCLUIUINH, IPaBUIIa
MMOCTPOCHUA TEXHUYCCKUX
CXEM M YepTexKeil;

KOMIIeTeH Ui KOMIIeTeHIIUH OLICHUBAHUS
OIIK-1. Cnocoben NOIIK -1.1. 3naer 3natb: OCHOBHBIC MTOHATHUS U
aHaAJM3UPOBATh 3a/1aun MPUHLIUIIHATIBHBIE YTBEP>KJIE€HHSI BEKTOPHOTO
npodeccuoHanbHOM 0COOCHHOCTH MOJICJIMPOBAHUSI | aHAJIN3a, TEOPUH (PYHKLIUU
JeSITeIbHOCTH HAa OCHOBE MaTeMaTHYECKHUX, KOMIIJIEKCHOTO IEPEMEHHOTO,

PSI0B, TEOPUU BEPOSITHOCTEM.
Ymern: [IpumeHaTs MeToAbl
BEKTOPHOTO aHAJIN3a, TEOPUU
(GYHKIINN KOMILIEKCHOTO
MEPEMEHHOTO, TEOPUU PSAIOB,
ONEPALIMOHHOIO UCYUCIIEHUS
JUISL TIOHUMAaHUS afeKBaTHOM
COBPEMEHHOMY YPOBHIO
3HaHUN HAYYHON KapTUHBI
Mupa.

Baanern: HaBEIKaMHU
MIPUMEHEHUS MOJ0KEHUN
BEKTOPHOTO aHAJIN3a, TEOPUU
(GYHKIINN KOMIIEKCHOTO
MIEPEMEHHOTO, TEOPUU PAIOB,
OINEPALlMOHHOTO UCYUCIIEHUS
JUISI IPUMEHEHUS B




NOIIK -1.4 . Bnaneer npo¢eCCHOHATBHON
OCHOBHBIMHU ME€TOAaMHN ACATCIIBHOCTHU HA
TEXHUKO-IKOHOMUYECKOTO COBPEMEHHOM YPOBHE 3HAHUIA.

aHajau3a, HaBBIKaMH
COCTaBJICHUS pabOvHX
MIPOEKTOB B COCTABE

TBOPYECKOW KOMaH/IbI;

2 MecTo JUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbI

HucuunimHa oTHocutess K Mogymo  "MareMarudyeckue U €CTECTBEHHO-HAyYHbBIC
TUCIUIUIMHBL"  oOsi3atenbHOM uacT Onoka bl «Jductwmmmuael  (Momymu)y». Jucuuroimaa
HEIOCPEICTBEHHO CBsI3aHa CO CICAYIONTUMHU AUCIUIUITMHAMU U ipakTukamu OOIT:

Jluneiinas anreOpa

MareMaTHUeCKHUH aHaIn3

Pannoduzuka

Teopust aBTOMaTH4ECKOTO yIpaBIeHUS
DneKTpoANHAMUKA U PACIIPOCTPAaHEHUE PAMOBOIH
DNEeKTPOTEXHHUKA

3 CTpyKTypa u cofep:kaHHe TN CHUILTHHbI
OO6m1ast TpyI0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIBI, 108 qacos.
3.1 Buabl yueOHoii padoThl M TPYI0EMKOCTh

3.1.1 Ounas popma oOyueHus

Ne B GHoii DG Koauuecto | CemecTpsl
u/ U yuyeOHoi padoThl 4ACOR 3
1 | AyautopHble 3aHATUS 36 36
B ToM unciie:
1.1 | Jlexuun 18 18
1.2 | CemuHapckue/npakTHYeCKHUe 3aHATHS 18 18
1.3 | JIaGopaTopHble 3aHATHS 0 0
2 | CamocTosiTesbHast padoTa 72 72
B ToM unciie:
2.1 | PTP 36 36
2.2 | lloaroroBka K ceMUHapy 24 24
2.3 | lloaroroBka K SK3aMeHY 12 12
3 | IlpoMexxyTOYHASI ATTECTALHSA
3ayet/nud.3aueT/3K3aMeH - €]
Hroro 108 108

3.2 TemaTu4yecKHUil TJIaH U3yYeHUS] TUCHUIIUHBI

‘ Ne ‘ Pasjesibl/TeMbl ‘ TpynoeMKoCTD, 4ac
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Paznen 1. OOLIKHOBEHHBIE
auddepeHunaibHbIe YPABHEHUS

54

10

36

11

Tema l. OCHOBHBIE ~ TOHATUSA
OOBIKHOBEHHBIX (P epeHITnATBHBIX
ypaBHEHUN (J1.y.) TIEPBOTO TOpPsIKA.
3anaqa Komu, Teopema
CYIIECTBOBAHHS M €TUHCTBEHHOCTH €€
peurenus [TorsTHS 001IIETO ¥ YaCTHOTO
pemieHuid, oOmEro M  YacTHOIO
UHTErpanoB. ['eoMeTprueckuii cCMbICIT

o0uiero uHTerpana 1.y l-ro mopsuka

1.2

Tema 2. Pemenwe a.y. nepBoro
nopsijika c pa3eieHHbIMU n
pa3AeISIIOIUMUCS MIEPEMEHHBIMHU,
OIHOPOJIHBIX J.y., YpPaBHEHHH B

MOJHBIX TuQdepeHmanax

1.3

Tema 3. JluHeilHple a.y. NTEpPBOro
nopsijika Meton BapuaIuu
MPOU3BOJIBHOM IOCTOSIHHOM, METOJ
npousBeneHui bepHymin. YpaBHeHue
beprymn.

14

Tema 4. Huddepenunanbabie
ypaBHEHUS BBICIIIUX MOPSIKOB.
OcHoBHble  moHsATHUA. [locTaHoBka
3amaun  Komm, kpaeBod 3amauun.
WHuTerpupoBanne ypaBHEHUH METOIOM
MIOHM)KEHUS NTOpsAIKa

1.5

Tewma 5. JInneliHbIE OTHOPOAHBIE 1.y. N
-ro0 mopsanka. Teopema O CTpPyKType
oO1iero perieHus JIMHEWHBIX
OMHOPOJIHBIX J.y. N -TO TOpsAKA.
[TocTpoenne byH1aMeHTaIbHON
CUCTEMBI PEUIEHUN [JI1 YPaBHEHUU C

MOCTOSIHHBIMU K03 punimenramu.

1.6

Tema 6. Pemienne  nuHEHHBIX
OJHOPOJIHBIX J.y. N -TO TOpsaKa C
MOCTOSIHHBIMU Kod(dunmenTamu. Buy
YaCTHBIX  PEIIEHUW  OAHOPOIHOIO




ypaBHEHHS B 3aBHCHUMOCTH OT BHJA
KOpHeM XapaKTepUCTHUUECKOT O
YpaBHEHMUSI

1.7

Tema 7. JIuneliHbIe HEOTHOPOIHBIE 11.Y.
Nn-ro mopsnaka. Teopema O CTPYKType
obmero pemenus. Meron momgdopa
YACTHOTO PEIICHUS ISl Pa3TMYHBIX
CHEIMALHBIX BUIOB IMPABOM YaCTH.

1.8

Tewma 8. JIuneitHbie HEOTHOPOIHBIC 11.Y.
BTOPOTO TMOPSAJIKA C IOCTOSHHBIMU
kod(puimeHTaMu ¢ TPOU3BOJILHOU
HEMPEepPhIBHOW MpaBoil yacThio. MeTox
BapHalu MIPOU3BOJIBHBIX
nocTostHHBIX. KpaeBbie 3a1aun

1.9

Tema 9. Cucrembl OOBIKHOBEHHBIX
g hepeHIHATBEHBIX ypaBHEHUH.
OcHoBHBIE TTOHSATHSL. Pemenwne
HOPMAIBHBIX ~ CHUCTEM  JIMHEHHBIX
mudepeHIHaATbHBIX ypaBHEHUU
METOIOM MCKITFOUYCHUSI.

Pa3nea 2. Teopusi BeposiTHOCTEH

42

28

2.1

Tema 1. Bsemeune. DieMeHTHI
KOMOMHATOPHKH.

2.2

Tema 2. OCHOBHBIE MOHATHS TEOPUHU
BeposiTHOcTe. CityuaiiHble COOBITHS,
nux THUIIBI. Kitaccuueckoe u
CTaTHUCTUYECKOE OIIpEeEICHUS
BEPOATHOCTH, ux CBOMCTBA.
HenocpencrBeHHslit MOACYET
BEPOATHOCTH Ha OCHOBE
KJIACCUYECKOI'0 ONpeeNICHUsI.

2.3

Tema 3. I'eomerprueckas
BEpOSATHOCTh.  3amadya  broddona.
.Anrebpa coObITUN. 3aBUCHUMBIE U
HE3aBUCHMbIE COOBITHS. Y CIIOBHas
BEpOSTHOCTh. (OCHOBHBIE TEOPEMBI
TEOPUH BEPOATHOCTEN.

2.4

Tema 4. dopmyna MOJTHOMN
BepositHOCTH. Dopmyna beprymiu,
JIOKaJbHasi U UHTErpajibHasi TEOPEMBI
Jlannaca

2.5

Tema 5. CnyualiHple BEIWYMHBI, HX
THIIBI, TOHATHE 3aKOHA pacIpeieeHus
cinydaitHOM  BenwumHBL.  OCHOBHBIE




3aKOHBI paclpeneieHusl JUCKPETHON

CIIy4aiiHOM BEJIMYMHBI
(TunepreoMeTpu4ecKuii,
OMHOMUATbHBIH, pacrnpezeneHue
ITyaccona).

Tema 6. YUucioBble XapakTEPUCTUKU

JCKPETHBIX u HETPEPhIBHBIX
CITy4aitHbIX BEJIMYMH.
2.6 | Maremaruueckoe OXKUIAHUE u 6 2 0 0 0 4

JTUCTIEPCUST CIyYaWHBIX BEJIMYMH, HX
BEPOSATHOCTHBIH CMBICII U CBOWCTBA.
[InoTHOCTH BEpOSITHOCTEN

Tema 7. 3akoHbl pacnpeneieHus
97 HETIPEPBIBHBIX CIIYYallHBIX BEJIIMYUH

(paBHOMEPHBIA, HOpMaJIbHBIN).
[lenTpansHas npenenbHas Teopema.

Pa3znea 3. DjaeMeHThI
MATEeMATHYECKOI CTATHCTHKU

Tema 1. OcCHOBHBIE 3a7a4u
MaTeMaTH4eCKOil CTaTUCTHKH.
Bei6opounsiii  meron. I'eHepanbHas
COBOKYITHOCTb " BbIOOpKA.
3.1 | Crarucrtuyeckoe pacmpezeneHue 6 2 0 0 0 4
BbIOOpKH. [locTpoeHue sMIupuIecKoit
(GYHKIMK pacmpenieneHus BBIOOPKH,
MOJIUTOHA U THCTOTPAMMBI
OTHOCHUTEJIBHBIX 4aCTOT.

Tema 2. Toueunsie OLICHKH
rapamMeTpoB pacripeiesieHusl.
Hecmemennble, >@QextuBHble U
3.2 | cocTrosATenbHBIE OIICHKU. BriOopouHas 6 0 2 0 0 4
CpeIHssL. Bri6opounas nu
ucnpasieHHas aucnepcuu. Ilonstue
00 MHTEPBATBHBIX OLIEHKAX.

Hroro | 108 18 18 0 0 72

3.3Coaepxanue TUCHUNINHBI

Pa3nesa 1. O0bikHOBeHHBbIE 1M PepeHIHATbHbIC YPABHEHUS

Tewma 1. OcHOBHBIE TOHATHS OOBIKHOBEHHBIX AU(depeHITnaTbHBIX YPaBHEHHH (11.Y.) IEPBOTO
nopsiaka. 3agaya Ko, Teopema cyiecTBOBaHUS U €IMHCTBEHHOCTH €€ perieHus [Tonstus obero
Y YaCTHOTO pelleHu, 00IIero ¥ 4aCTHOTO UHTErpanoB. [ eoMeTpruieckuii cMbIC 0011Iero HHTerpaa
n.y l-ro mopsiaka

Tema 2. PemeHue nA.y. NEpBOro MOpAAKa C PA3JAEICHHBIMH U Pa3aeiisi FOIIUMUCS
NepEeMEHHBIMH, OJTHOPOHBIX 1.y., YDAaBHEHUH B MOJIHBIX AU depeHanax



Tema 3. Jlu"eliHble A.y. IepBOro nopsaka Meroa Bapualdd MPOU3BOJIBLHON MOCTOSTHHOM,
MeToA npousseneHuil bepuymm. Ypasuenue bepuysmm.

Tema 4. JluddepeHunanbHple ypaBHEHMsI BBICIIMX MOPAAKOB. OCHOBHBIE MOHATHS.
ITocranoBka 3amaun Komm, kpaeBoi 3anauu. VIHTErpupoBaHue ypaBHEHUN METOIOM IOHMKECHHUS
HOpsJKa

Tema 5. JIuneitHble OTHOPOAHBIE A.y. N —T0 nopsiaka. Teopema o cTpyKType 00IIero pemeHus
JMHENWHBIX OMHOPOHBIX 1.y. N —T0 nopsaka. [loctpoenue pyHaaMeHTalIbHONW CUCTEMBI PELIEHUH 1S
YPaBHEHMI C IOCTOSTHHBIMH KO3 HUIIMEHTAMH.

Tema 6. Pemenue NMHEHHBIX OIHOPOJHBIX J.y. N -TO TMOpsAAKa C MOCTOSHHBIMHU
ko3 uurenTamMu. By 4acTHBIX peneHu OTHOPOTHOTO YPAaBHEHHSI B 3aBUCUMOCTH OT BUa KOPHEH
XapaKTepUCTUYECKOIO ypaBHEHUS

Tema 7. JluneliHble HEOAHOPOIHBIC I.y. N-TO MOpsaKa. TeopemMa O CTPYKType OOIIero
peweHus. Meron no0opa 4aCTHOTO pEeIeHus JUIsl Pa3InYHbIX CHELUAIbHbBIX BUI0B IPAaBON YacCTH.

Tema 8. JIunelinbie HEOTHOPOIHBIE A.Y. BTOPOTO MOPsAKA C TOCTOSHHBIMU KO3 (hrurimeHTaMu
C IIPOM3BOJIBHON HENPEPBIBHOM IpPaBOW 4acTbio. MeTox Bapuanuu MPOU3BOJIBHBIX ITOCTOSHHBIX.
KpaeBebie 3amaun

Tema 9. Cucrembl 0OBIKHOBEHHBIX AU (depeHIUaNbHbIX ypaBHEHUNH. OCHOBHbBIE MOHATHS.
Pemnienne HOpManbHBIX CHCTEM JIMHEHHBIX AU (HepeHIInaNbHbIX YPaBHEHUH METOIOM UCKITIOUCHHS.

Pa3nea 2. Teopusi BeposiTHOCTEH

Tema 1. Bengenue. DneMeHTbl KOMOMHATOPUKH.

Tema 2. OcHOBHblE MOHATUS TEOpUM BeposTHOCTEH. CiydaliHble COOBITHS, MX THIIBL.
Kilaccuueckoe M CTaTUCTUYECKOE ONpENeNeHUs BEPOATHOCTH, UX CBoicTBa. HemocpencTBeHHBIM
IIO/ICYET BEPOSITHOCTH HA OCHOBE KJIACCUYECKOTO OIIPEIEICHUS.

Tema 3. 'eometrpudeckas BeposTHOCTh. 3anaya broddona. .Anredpa codbiTHil. 3aBUCHMBbIE U
HE3aBUCHUMbIE COOBITHUS. Y CIIOBHASI BEPOSITHOCTh. OCHOBHBIE TEOPEMBI TEOPUU BEPOSATHOCTEH.

Tema 4. ®opmyna noaHoi BeposiTHocTH. Popmyna bepHyiu, okalbHass U UHTETpaibHas
Teopemsl Jlarutaca

Tema 5. CnydaiiHble BEJIWYMHBI, UX THIIbI, TOHATHE 3aKOHA PACIPEICICHUS CIIydailHOM
BeIMUMHbl.  OCHOBHBIE  3aKOHBl  paclpeieNieHUus  JUCKPETHOW  CIydalHOH  BEJIMYMHBI
(runepreomMeTpuyecKii, OMHOMHAIBHBIN, pactipenenenue [lyaccona).

Tema 6. UucnoBble XapakTepUCTUKU TUCKPETHBIX U HEMPEPBHIBHBIX CIIy4alWHBIX BEIMYMH.
MareMaTtnyeckoe OXHAAHUE M AMCHEPCHs CIyYallHbIX BEJIMYUH, UX BEPOATHOCTHBIA CMBICI U
cBoricTBa. [IMOTHOCTE BEpOsATHOCTEN

Tema 7. 3akoHBI pacmpeneNeHUs HENPEPHIBHBIX CIyYalHBIX BETUYMH (PaBHOMEPHBI,
HopManbHbIN). LleHTpanbHas npenenbHast TeopeMa.

Pa3nea 3. DjieMeHTHI MaTeMaTH4YeCKOI CTATUCTHKHU

Tema 1. OcHOBHBIE 3371a4U MATEMAaTHUECKOW cTaTUCTUKU. BbiOopouHbIit MeTo1. [ eHepanibHas
COBOKYITHOCTb U BbIOOpKa. CTaTucTHUecKoe pacrpeaeneHue Bei0opku. [locTpoeHune sMnupudeckon
(GyHKLIUU pacrpeaeneHns BBIOOPKH, MOJIUTOHA U THCTOTPaMMBbl OTHOCHUTENIBHBIX YacTOT.

Tema 2. ToueuHble OLIEHKH NapaMeTpoB pacnpenenenus. Hecmenienusle, 3¢ (eKTuBHbIE U
COCTOATENbHBIE OLIeHKU. BpiOGopouHas cpennss. Beibopounas u ucnpasinenHas aucnepcun. [lonstue
00 MHTEpBAJIBHBIX OIICHKAX.

3.4 TemaTnka ceMMHAPCKUX/NPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1 CeMuHapckue/mpakTUUECKUE 3aHITUS

3.4.1.1 Ounas ¢opma 00yueHUs
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[Ipaktnueckoe 3anstie 1. MHTErpupoBaHWE pa3aUYHBIX THHOB Au(depeHITnaTbHbIX
ypaBHEHHUH (A.y.) IEPBOrO NOpsIKa

[IpakTnueckoe 3ausitue 2. VMHTerpupoBaHue A.y. n —TO MOPSJIKA.METOAOM TOHUKECHUS
nopsijKa

[IpakTnueckoe 3anste 3. Pernienue JHMHEHHBIX OJHOPOJIHBIX JI.y. N —TO TMOPAIKa C
NOCTOSIHHBIMU K03 punimenramu.

[IpakTnueckoe 3ausitue 4. PemieHue JIMHEHHBIX HEOJHOPOAHBIX A.y. N-rO THOpsIKa C
NOCTOSIHHBIMU K03((punimenTamu u cucrem

[IpakTuueckoe 3ansaTe 5. Pemienue 3ama4 Ha HEMOCPEACTBEHHBIHM MOJICYET BEPOSTHOCTU Ha
OCHOBE KJIACCHYECKOT'O OIPEJICIIEHHUS C UCTIOIb30BaHUEM (POPMYIT M ITPaBMIl KOMOMHATOPUKH.

[IpakTrueckoe 3ansTue 6. AnreOpa coObITHH. 3a7a4M HA MPUMEHEHHE OCHOBHBIX TEOPEM
TEOPUHU BEPOATHOCTEMN U CIEACTBUM U3 HUX

[IpakTnueckoe 3ansThe 7. YucCIOBbIE XapaKTEpUCTUKA U 3aKOHBI pacrperesieHus
JUCKPETHBIX CIyYalHbIX BETUYMH.

[IpakTnueckoe 3ansTHe 8. YuCIOBbIE XapaKTEPUCTUKA M 3aKOHBl PpacHpelesICHUS
HEIPEPHIBHBIX CIIYYAMHBIX BETUYHH

[IpakTnueckoe 3ansatue 9. KonTponbHoe TecTUpOBaHKE

3.4.1.2 3aounas ¢popma oOyueHus

[IpakTnueckoe 3ansatue 1. Penienue 1.y. nepBoro nopsiaxka pa3jingHoro TUIa.

IIpakTnueckoe 3anatue 2. Penienue 1.y. n-ro nopsaka.

[IpakTnueckoe 3anarue 3. 3agaun Ha IPUMEHEHNE OCHOBHBIX TEOPEM TEOPUHU BEPOSTHOCTEN
Y TIOCTPOEHUE 3aKOHOB PaCIpPEEIICHUs JUCKPETHBIX U HEMPEPBIBHBIX CIy4alHbIX BEIUYUH

[IpakTnueckoe 3anstue 4. [IpumeHenne Teopur BEPOSITHOCTEN K CTaTUCTUYECKON 00paboTKe
skcnepuMeHToB. IlocTpoeHne smmnupuueckoi (QyHKIMM pacnpenereHus BbIOOPKM, MOJUTIOHA U
TUCTOIPaMMbl OTHOCUTENbHBIX YaCTOT

3.4.2 JIabopaTopHbI€ 3aHATUS

He npenycMmotpenst

3.5 TemaTnka KypcoBbIX POEKTOB (KYPCOBBIX padoT)

He npenycMmoTrpensl
4 Y4yeOHO-MeTOAUYECKOEe U UHPOPMALIMOHHOE o0eclievyeHne
4.1 HopmatusHble 1o0KyMeHTbI 1 'OCTsb1

He npenycMmoTtpenst

4.2 OcHoBHas1 JIUTEPaTypa

1. Aemunosuy, b. I1. luddepennmansuie ypaBHenus : yauedHoe nmocobue ist By3os / b. I1.
Hemunosuy, B. I[1. MogeHoB. — 6-e u3zn., crep. — CankTt-IlerepOypr : Jlans, 2022. — 280 c. —
ISBN 978-5-8114-9441-5. — TekcT : aneKTpoHHBIHN // JIaHb : 2IeKTpOHHO-OMOINOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/195426.

2. Munocues, B. b. Kypc MatemaTuku A1 TEXHUYECKUX BBICHIMX y4EOHBIX 3aBEICHUH :
yuebHoe nocobue / B. b. Munocnes, H. A. bepkos, B. I'. 3yokoB. — 2-e u3n., ucnp. — CaHKT-
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[TerepOypr : Jlanb, 2022 — Yacts 3 : luddepennuanpabie ypaBHEHUS. Y paBHEHUS
mateMaTnueckon ¢pusuku. Teopus ontummzanun — 2022. — 528 c. — ISBN 978-5-8114-1560-
1. — Texkcrt : anexkTpoHHBIN // JIaHb : 3neKTpoHHO-OMOMMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/211358.

3. Kamko, 1. A. Teopus BeposTHOcTel 1 MaTeMaTtuueckas craructuka / M. A. Karnko, I1. C.
Bbonnapenko, I'. B. 'openosa. — 3-¢ uz ., ucnp. u non. — Cankt-IlerepOypr : Jlans, 2023. — 436
c. — ISBN 978-5-507-45492-1. — TexkcT : aneKTpoHHbIN // JIaHb : 2JIeKTpOHHO-O0MOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/302663.

4.3 JlonoTHUTEIbHAS JIUTEPATYypa

1. HoBak, E. B. UaTerpansHoe ucunciaenue u auddepeHnuaibHbie ypaBHEHUS | yIeOHOE
nocob6ue / E. B. HoBak, T. B. Ps3anoBa, U. B. HoBak ; mon penakuueii T. B. Psa3anoBoit. —
Exarepunoypr :Yp®V, 2015. — 111 ¢. — ISBN 978-5-7996-1536-9. — TekKcT : a1eKTpoHHbIH //
Jlans : anexTpoHHO-OnOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/98334.

2. Munocues, B. b. Kypc MaremaTiku A TEXHUYECKUX BBICHIMX YYEOHBIX 3aBEICHUN :
yuebHoe mocobue / B. b. Munocues, B. A. JIsxoBckuii, A. 1. MapTeIHEHKO. — 2-€ U3/, UCIIP. —
Cankr-IlerepOypr : Jlanb, 2022 — Yactp 2 : DyHKIUU HECKOIBKUX MepeMeHHbIX. IHTerpaipHOe
ucuncnenue. Teopus monst — 2022. — 432 c¢. — ISBN 978-5-8114-1559-5. — TekcrT :
3JICKTPOHHBIN // JIaHb : aneKTpoHHO-O0MbOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. [Tymkaps, E. A. Kypc marematuku [j1s1 TEXHUYECKHUX BBICIIUX YU€OHBIX 3aBEJCHUI :
yuebnoe nocooue / E. A. [Tymxkaps, H. A. bepkos, A. 1. MapTeiHeHKO. — 2-€ U3]1., HCTIP. —
Cankr-IlerepOypr : Jlanb, 2022 — Yacts 4 : Teopus BepOATHOCTEH U MaTeMaTUYECKasi CTATUCTUKA
— 2022. — 304 c. — ISBN 978-5-8114-1561-8. — Tekcr : anekTpoHHbIH // JIaHb : 37IEeKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/211382.

4.4 JnekTpoHHBIE 00pa30oBaTeIbHbIE PECYPChI

[IpoBenenue 3aHATUHN U aTTECTAllM BO3MOXHO B TUCTAHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
cUCTEeMBl JUcTaHIMOHHOro oOyueHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapont «Martematrkay 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazaenam
IIPOrPaMMBI:

Haszsanue D0P
Huddepennnanbabie https://online.mospolytech.ru/course/view.php?id=4396
YpaBHCHUA
OcuoBbl  Bapuanmonnoro | https://online.mospolytech.ru/course/view.php?id=476
HNCYHNCIICHUA

Teopus BeposiTHOCTEH https://online.mospolytech.ru/local/crw/course.php?id=573
MaremaTrueckas https://online.mospolytech.ru/local/crw/course.php?id=720
CTaTUCTHUKaA

Pazpaborannbsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

4.5 JIuueH3noHHoe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

1. Microsoft-Office
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2. Microsoft-Windows

4.6 CoBpemeHHbI€e NPodeccHoOHATbHbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

HepequL PECYPCOB CETU I/IHTepHeT, JAOCTYIIHBIX IJII OCBOCHUA JUCHUIIIINHBIL

Ne HaumenoBanue Ccbuika Ha pecypc HocrynHocTh

WNudpopmMannoHHO-CIIPaBOYHBIE CUCTEMBI

JocTtynHa B cetn
1 | StackOverflow https://stackoverflow.com/ | UutepHer 6e3
OTpaHUYCHUHN

o | Andopmannonnsie pecypest Cern

Koncymstantl o http:// www.consultant.ru JlocTymHo

[Topran ®enepanbHBIX TOCYIAPCTBEHHBIX
3 | 06pasoBaTenbHEIX cTaHAAPTOB Bhicmero | hitp://www.fgosvo.ru. HocTynHo
oOpa3oBaHHs

DNeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI

Jlaub https://e.lanbook.com/ JlocTymHa B ceTH
4 Wurepuer 6e3
OrpaHUYCHU

IPR Books https://www.iprbookshop.ru/ | loctymnua B cetu
) WNurepuer 6e3
OTpaHUYECHUN

[Ipodeccuonanpabie 6a3bl JAHHBIX

baza naHHBIX HAy4YHOU HJIEKTPOHHOM http://www.elibrary.ru HocTtynHo
6 | Gubmmorexn

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHo
7 | monutemarnyeckas pepeparnsHo-
o6ubnnorpaduueckas u HayKoMeTpuyecKkas
(bubnuomeTpuyeckas) 6aza JaHHBIX

5 MarepuanbHO-TeXHHYECKOE o0ecreueHne
Aynuropus A JEKIMOHHBIX, MPAKTUYECKUX W CEMHHApPCKUX 3aHATHI. OOopynoBaHHe U
afrmaparypa: ayauTopHad OJO0CKa, BO3MOXHOCTL MHCIIOJIB30BaHUA MYHBTHMCﬂHﬁHOFO KOMIIJICKCa

(MpoexTop, MepCOHaIbHBIA HOYTOYK MIJIM NEPCOHATBHBIA KOMIIBIOTED).

6 MeToauyeckne peKOMeHIAHT


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6.1 MeTonnuyeckue peKOMEHIAIUM /IJI MPeNnoAaBaTeis N0 OPraHu3anuu
o0yueHus

[Ipexne Bcero, crmemayer oOpaTUTh BHUMAaHHE CTYACHTOB Ha TO, YTO IMPAKTHUYECKH BECh
M3y4aeMblil UMM MaTepuai He TpeOyeT Kakoi-mubo crenuanabHOM (JOMOIHUTENbHOMN ) TOATOTOBKHU U
BIIOJTHE MOXKET OBITh YCHEIIHO M3Y4Y€H, €CIH CTYIEHTH OyAyT MOCEIaTh 3aHATHS, CBOEBPEMEHHO
BBIMOJHATH JIOMAIllHUE 33JaHUsl W TOJb30BaThCs (NP HEOOXOAMMOCTH) CHCTEMOM ILTAHOBBIX
KOHCYJIbTAallMi B T€UEHUE KAXKIOro cemMecTpa. Boiueamme B Kypc MaTeMaTUKH pa3zeiibl SBISIOTCS
KJIACCUYECKHMH, B TO € BPEMsI OHU INPAKTUYECKH OPUEHTUPOBAHBI, TAK KAK MMEIOT LIMPOKOE
pacnpocTpaHeHHe JJis PELIeHMs] Pa3HOro poja 3ajad BHYTPU CaMOW MaTeMaTHUKH U MPHUKJIaJHbIX
3amady. X ocBoeHME MOMOXET CTYJEHTaM JIOTMYECKH BEPHO, APIYMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO ¥ MUCBMEHHYIO PEub, YCIEIIHO MPUMEHSTh HAKOIJICHHbIE 3HAHHUA B MPO(ECCHOHATBEHON
JIeATEIbHOCTH.

HeoOxomuMo ¢ camMoro Hauyana 3aHATHH PEKOMEHAOBATh CTYIEHTaM OCHOBHYIO U
JIOTIOJIHUTEIbHYIO JIUTEPATYpy, @ B KOHIE CEMeCTpa JaTh CIHMCOK BOIIPOCOB /I MOJATOTOBKH K
DK3aMEHY.

Ha nepBom 3aHsTHH IO AUCHUILINHE CIEYET 0053aTeIbHO TPOMH(GOPMUPOBATH CTYACHTOB O
BUAEC U (popMe MPOMEKYTOYHOH aTTECTAIUH IO AMCLUUIUIMHE, CPOKAX €€ MPOBEACHUS, YCIOBHAX
JIOIyCKa K MPOMEXKYTOUYHON aTTECTAlMU, IPUMEHSAEMbIX BUIAX IPOMEKYTOUHOIO KOHTPOJIS.

N3noxenne TEOPETUYECKOrO0 Marepuana JOJKHO CONPOBOXKAATHCS WIIIOCTPATUBHBIMU
npuMepamMu, TIIATENbHO OTOOpPaHHBIMU MPENOAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIQJIKM TpU PELIEHUU 3aJaud HE OTBJIEKAJIM OT TIJaBHOTO: OCMBICIEHUS HUIEH U CYTH
npuMeHsieMblX MeToJ0B. CieayeT BcerJa yKa3blBaTh IPUMEPBl MPAKTUYECKOIO MPUMEHEHUS
pPacCMOTPEHHBIX Ha 3aHATHUSAX ypaBHEHUU U popMyII.

[IpakTuueckue 3aHATUS JOJDKHBI OBITh OPraHM30BaHBI MpPENoAaBaTeNieM TakuM o0pa3om,
yTOOBl  OCTABAJIOCh BpPEMsI HAa IEPUOJUYECKOE BBIIOJHEHUE CTYIAEHTaMHU HEOOJbIION
CaMOCTOSITENIbHOM pa0dOThI B ayAUTOPUHU IS IPOBEPKU YCBOCHHUS U3JI0’KEHHOTO MaTepHara.

[IperonaBaTens, BEOyHNIMH MPAKTUYECKHE 3aHATHS, IODKEH COTJIacOBBIBATH Y4E€OHO-
TEMaTUYEeCKHU TUIaH 3aHATUH C IEKTOPOM, MUCIIOJIb30BaTh €ANHYIO CUCTEMY 0003HAaYEeHUH.

[IpenogaBatento cienyer 10OMBATbCA CUCTEMATHUECKON HENPEPHIBHOM pabOThI CTYJIEHTOB B
TEUYEHUE CEMECTPa, HE0OXOAUMO BBISBIISATH CHIIBHBIX CTY/IEHTOB M IIPUBJIEKATh UX K HAy4YHOU paboTe,
K Y4aCTHIO BPAa3HOT'O pOJA OJIMMIINAJaX U KOHKYpCax.

CTyZIeHT AOKEH OIYINATh 3aMHTEPECOBAHHOCTD NPENOIABATENS B TOCTHKEHUN KOHEYHOT O
pe3yabpTaTa: B IpHOOpETEHUHU 00yUJatOIIUMHUCS POYHBIX 3HAHUM, YMEHHUH U BIIaJIEHUs HAKOTIJICHHOMN
uHpopManuel Uit pereHus 3a/1a4 B IpoQecCuOHaNbHOM eI TeTbHOCTH.

[IpoBenenue 3aHATUHN U aTTECTAllM BO3MOXHO B TUCTAHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
cUCTEeMBl JUcTaHIMOHHOro oOyueHust yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapont «MartemaTrkay >JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo BceM pazaenam
nporpaMmsl (cMm. 1. 4.4).

[Topsanox mpoBeneHus: paboT B AMCTAaHLUMOHHOM (hOpMare yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa 1Mo yueOHOI paboTe u/MiK EHTPOM y4eOHO-METOANYECKON pabOThI.

6.2 MeTtoanueckue yKazaHus JJisl 00y4aIOMXCS 110 0CBOEHHUIO TUCHUILTHHBI

W3ydenue mepBoro pasnena kypca - audQepeHInanbHbpIX YpaBHEHHM MMEeT BaKHEIee
3HaUCHHE B MaTeMaTHYeCKOM IMOATOTOBKE  HHXKCHEPA. OO0bBscHsIeETCI  3TO TEM, UYTO
muddepeHManbHble  ypaBHEHUS TPEICTABIAIOT Cco00M MareMaTHYecKHe MOJETH  CaMbIX
pa3HOOOpPa3HBIX TMPOIECCOB M SIBICHUN, TaK KaK WX PEIICHHS IMO3BOJISIOT OIMUCATh JBOJIOIUIO
M3y4aeMoro IMpolecca, XapakTep MNPOUCXOAAIIMX C MaTepUalbHOM CHCTEMON W3MEHEHUW B
3aBHCUMOCTH OT IIEPBOHAYAIILHOTO COCTOSIHUS CUCTEMBI.
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OTnuuuTenbHOE CBOMCTBO AM(QepeHIHanbHbIX YPaBHEHUH COCTOMT B TOM, 4TO IpU HX
MHTETPUPOBAHUH OOBIYHO IMOJIyyaeTcss OECUHCIEHHOE MHOXKECTBO pemieHuid. [lnga ypaBHeHUs
IEPBOT0 MOpsiAKa 3TO MHOXECTBO OINMCHIBAETCA OAHOM NIPOU3BOJIBHOW MOCTOSHHOM. YTOOBI
BBIJICJIUTH U3 OECKOHEYHOT0 MHOXKECTBA PELICHUH TO, KOTOPOE OMMCHIBACT MMEHHO JIaHHBIN IIpoIiecc,
HE00X0UMO 3a/laTh JAONOJIHUTENBHYIO MH(DOpPMAIUIO, HAallpUMep, 3HaTh HadyaJbHOE COCTOSHUE
npouecca. Takoe JOMOTHUTEIBPHOE YCIOBUE HAa3bIBAETCS HAYAJIbHBIM YCIIOBUEM.

3amaya MHTErpupoBaHus UG GEPEeHIINATBLHOIO YPAaBHEHHS IIEPBOrO MOPSIKa COBMECTHO C
Ha4yaJIbHBIM YCJIIOBMEM Ha3bIBACTCs HaYaIbHOM 3a7a4yel uiu 3axader Komm.

Jns nuddepeHnnanbHbIX ypaBHEHUH IEPBOro MOpsiAKa clIelyeT pa3jindarh olliee, 4acTHOe
U 0c000€ pelIeHus, a TaKKe OO, YaCTHBIN U 0COOBI HHTETPAIHI.

[Ipy MHTETpUPOBAaHUHU ypAaBHEHUM NEPBOrO NOPSAAKA HALO IPEXKAE BCETO OMPENCIIUTH THUII
yYpaBHEHHS, a 3aTeM YK€ IPUMEHHUTh TOT WJIM MHOM MeTon pemieHus. Hamo o0sg3aTenbHO OCBOUTH
IpoUEeAypY IPUBEICHUS YpaBHEHHMS IIEPBOTO IOpsAKa K YPAaBHEHHIO C DPa3AeiICHHBIMU
NIEPEMEHHBIMU, TaK KaK MMEHHO TaKU€ YPaBHEHMSI MOXKHO HENIOCPEACTBEHHO UHTETPUPOBATD.

Jlis muddepeHanbHbIX YpaBHEHU 1 — ro Iopsiika 00s13aTeaIbHO 3HATh IOCTAHOBKH 3a7jaui
Ko, kpaeBoii 3a1auu, 3a1a41 Ha COOCTBEHHBIC 3HAYCHUSI.

B teme, nocesiieHHoOM MHEHHBIM auddepeHInalbHbIM YPaBHEHUSAM N — IO MOPSIIKA, HAl0
3HaTh TEOPEMBI O CTPYKTYpE OOLIEro peleHus] OTHOPOAHBIX 1 HEOJHOPOIHBIX YPaBHEHUM, TaK KaK
OHU YKa3bIBAlOT MyTh MOCTpOoeHMs oOmiero pemeHus. OOpaTUTh BHUMaHHUE HA TO, YTO pEIICHUE
JMHEWHBIX OJHOPOIHBIX Au(depeHInanbHbIX ypaBHEHHA N — TO TMOPsSAKa C MOCTOSHHBIMH
ko3 duureHTaMu He TpeOyeT MHTErpUpPOBaHUS, @ CBOJUTCS K YUCTO anredpanyeckoi mpobdieme
HAXOXJ/IEHNUS KOPHEH COOTBETCTBYIOLIETO XapaKTEPUCTUYECKOTro ypaBHeHus. Hano 3HaTh BUJI
YaCTHBIX pEIICHUH JIMHEHHBIX OJHOPOJHBIX AU((epeHIHalbHbIX YPaBHEHUI n — Tro Hopsjaka ¢
MOCTOSTHHBIMU KO3 (UIIMEHTAMH B 3aBUCUMOCTH OT BHJIa KOPHEH XapaKTePHUCTUIECKOTO YPaBHEHHUS.

Hazno 4erko ysACHUTH alropuTM MOCTPOEHUS YAaCTHBIX PELICHUH JTMHEWHBIX HEOJHOPOIHBIX
g depeHIraIbHbIX YpaBHEHHH METOIOM oA00pa (METOIOM HEONpeIeIeHHBIX K03 pHiineHToB),
0o0paTuB BHUMAaHHUE Ha TO, YTO B 3TOM CJIyyae BHUJ YACTHBIX pEIIEHUI HEOJHOPOJHOI'O YPaBHEHUS
COOTBETCTBYET MO CTPYKTYPE 3aJaHHOW MMPABOM YACTH.

Ilo BTOpOMY paszmeny Kypca — TEOPHMM BEpPOSTHOCTE M MaTeMaTH4YECKOW CTaTUCTHKE
HE0OXOUMO, TPEXkJE BCEro, YETKO YCBOUTh OCHOBHBIE IOHSTHS TEOPHUH BEPOSATHOCTEH, OYEHBb
IIMPOKO HCHOJb3yeMble B PA3IMUYHBIX NPUIOKEHUAX: MOHATHE CIYyYalHOTO COOBITHS M €ro
BEPOATHOCTH, CyMMbl M IPOU3BEACHUSA COOBITUH, MOHATHS CIy4allHON BENMYMHBI M 3aKOHA €€
pacnpeeneHuss MaTeEMaTHYECKOT0 OKUAAHNS U JUCIIEPCUH CITy4allHOW BEJTMYMHBI.

Hano noHATh, 4TO BEPOATHOCTh — ITO YUCIOBAsl MEPA CTEIIEHU BO3MOKHOCTH IMOSIBICHHUS
cilyyalfHOro coObITHA. 3HaTh KJIACCHYECKOE, CTATUCTHYECKOE M T'€OMETPHUECKOE OIpeesIeHUs
BEPOSATHOCTH, CBSI3b U pazinuue Mexay HUMH. HecMOTps Ha BHEIIHIOI MPOCTOTY KJIACCHUYECKOMN

(bopMyIibl OIIpeIeIeHHsI BEPOSITHOCTH CIIy4allHOTO COOBITUS A P(A)=m/n , HETIOCPEICTBEHHbIN
MOJICYET YUCIIA N BCEBO3MOXKHBIX MCXOJOB HCIBITAHUS U M - YHcia OJAaronpHUsTHBIX HCXOJI0B
TpeOyeT npumMeHeHus: ¢popmysn KoMOMHAaTOpUKHU. [Ipu 3TOM B KakION KOHKPETHOHM 3aaaye Hajo
[IPOAHAIU3UPOBATh, KAKOW THUIl COEAMHEHMH BO3HUKAET, KOIJa W3 HEKOTOPOro MHOXKECTBa
HJIEMEHTOB U3BJIEKACTCS JIPYroe MOJMHOKECTBO (3TO MOTYT OBITh pa3MelleHHs, IePECTaHOBKH MU
coueTtanusi). Ilpyu BeIUMCIEHUH BEpOSTHOCTEN CIIOKHBIX COOBITUM HAaJO yMETh MPEICTABUTH UX B
BUJIC CYyMMBbI MJIHM NPOU3BEACHHS (WJIM CYMMBI MPOU3BEICHUIN) MPOCTHIX COOBITUH M MPUMEHUTh
COOTBETCTBYIOIIIME€ OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEM.

Hazno derko pa3nuyarh TUIBI CIydallHBIX BEJIMYMH — AUCKPETHBIE U HENIPEPHIBHBIE U 3HATH
OCHOBHBIE 3aKOHBl MX pacnpeaeneHus (OuHomuanbHbli, IlyaccoHa, rumepreoMeTpHUuecKuid,
0C00EHHO, HOPMAaJIbHBIN 3aKOH pPacIpeeNeHH s ).

Jlyia onucaHusl 3aKOHOB pAacIpeeNIeHUs HEMPEPhIBHBIX CIY4YalHBIX BEITUYMH MPUMEHSIOT

F(x)

UHTETPATbHYIO (DYHKIIUIO pacrpe/ielieHusl BepOSITHOCTEH ClydailHON BEeTMUMHBI U TUIOTHOCTh
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BEPOSATHOCTEM f(x). Hano ycBouth ompeneneHusi, BEpOATHOCTHBIM CMBICI M CBOMCTBA 3TUX
(GyHKIUH, CBA3b MEXKy HUMHU U pacdeTHbIC (POPMYIIBI ISl UX OMPEICTICHHS.

Hago 3Hate ompenenenue, pacueTHble (QOpPMYJIbl U BEPOATHOCTHBIA CMBICI OCHOBHBIX
YHUCJIOBBIX XapaKTCPUCTUK CHy‘IaI\/'IHOﬁ BCJIMYHUHBI — MAaTCMaTHYCCKOI'O OXHUJIaHUA (cpenHero
3HAYEHUS) U AUCIIEPCUH (XapaKTePUCTHKHU pa3Opoca BO3MOKHBIX 3HAYCHHS CIy4yalHOW BETUYHMHBI
OTHOCHUTEJIBHO CPEAHETO 3HAUEHU).

C Teopuell BeposATHOCTEH TeCHEHIIMM 00pa3oM CBs3aHa MaTeMaTHyecKas CTaTUCTHKa
BonbmmHCTBO €€ BBIBOIOB 0a3upyeTcs Ha MPENEIbHBIX TEOPEMAX TEOPUH BEPOSITHOCTEN.

Bce xapakrepucTUKHM, H3ydyaeMble B Kypce MaTeMaTH4YeCKOW CTaTHCTUKH, SBISIOTCS
CTaTUCTUYCCKUMU aHAJIOraMHu COOTBCTCTBYIOIIUX XapPAKTCPUCTUK, paCCMAaTPUBACMBIX B TCOPHUU
BEPOATHOCTEMH, MOTYYCHHBIMU Ha OCHOBE OTPAHHUUEHHOTO YK CIIa ONBITHBIX 1aHHBIX. ClieJ0BaTeIbHO,
CCJIM, HAIIpUMCpP, MATCMATUUCCKOC OXHUAAHWUC U JUCIICPCHUA cnyqaﬁﬂoﬁ BCJIIMYMHBI, U3Yy41aCMbIC B
TEOpUHU BEPOSITHOCTEH, ABISAIOTCA XapaKTEPHBIMU HECIy4ailHbIMU YMCIAMH, TO UX CTaTUCTHYECKHE
AQHAJIOTH — BBIOOpPOYHAS CpeaHsisi W BBHIOOpOYHas (WM WCIpaBIICHHAs) JMCIIEPCHS SBISIOTCS
CIIy4aiflHBIMU BEJIMYMHAMHM, 3aBUCSIIUMU OT 00beMa U THUIA BHIOOPKU U Pa3UYHBIMU JJIS Pa3HBIX

BBIOOPOK.
Hano o0s3aTenbHO 3HATh M YMETh BBIUUCIIATH TOUEUHbIE OLIEHKH HEU3BECTHBIX MapaMeTpoB
pacnpenenenns Ciy4aHOM BEJIMYMHBI - BBIOOPOYHYIO CpPEJHIOI U BBIOOPOUHYIO (WM

UCIIPABJIEHHYIO) TUCIIEPCHIO, TAK KaK Jr00as cTaTUCTHYECKas 00paboTKa CBOAUTCS, IIPEXK e BCETO, K
HAXOXKJCHUI0O UMEHHO 3TUX XapPaKTEPUCTHK.

Crenyer oOpaTUTh BHUMAaHUE HA TO, YTO 3TU OLICHKH SBJISIOTCS PUOJINKEHHBIMU, OCOOCHHO
JUTSL BBIOOPOK MaJIOTO 00BeMa, U JUIS CYKJICHHSI O TOYHOCTH U HaJIS)KHOCTH 3TUX OLIEHOK HAJI0 YMETh
IPUMEHSTh HHTEPBAJIbHBIE OLIEHKU U 3HaTh METOAUKY IIOCTPOEHUS IOBEPUTEIIbHBIX HHTEPBAJIOB.

CamocrosarenbHass paboTa sBISETCS OJHUM W3 BHIOB Yy4eOHbIX 3aHsaTwid. Llemb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE CaMOCTOSATENIbHOE MOJTY4YE€HHE CTYAECHTaMH HaBBIKOB
paboThI B IporpaMMe MaTeMaTHYECKOTO MOJICIIMPOBAHUS, PACCMAaTPUBAEMBIX B IIPOILIECCE U3YUCHUS
JUCLUTUIMHBL.

AynuTopHas caMOCTOsITeNIbHAS padoTa 10 AUCIHUILIMHE BBITOIHACTCS Ha y4eOHBIX 3aHATHAX
II0J] HETTOCPE/ICTBEHHBIM PYKOBOJICTBOM IPEIOIaBaTeNs U 10 €ro 33JaHUIO.

BreaynutopHass camocTosiTenbHas paboTa BBIOJMHSETCS CTYJASHTOM IO  3aJlaHUI0
Ipero/iaBaTessi, HO 0€3 ero HeMOCPEICTBEHHOTO YUaCTHS.

3aoauu camocmoamenvHou padbomsl cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHONU yueOHOM paboThI;

- OCBOEHHE COJIEpKaHUS JUCLIUIUINHBL;

- YIITyOJIeHHE COJIEPKAHUS U OCO3HAHWE OCHOBHBIX TIOHSTHH JUCIUTUIAHBL,

- ICTI0JIb30BaHUE MaTepHaia, COOpaHHOTO U MOJYYEHHOTO B XO/I€ CAMOCTOSITENIbHBIX 3aHATUI
1St 3 (PEeKTUBHON MOATOTOBKU K SK3aMEHY.

Buowt éneayoumopnoii camocmosamenvnoi pabomoi:

- BBITIOJTHEHUE pacueTHO-Tpaudeckux padboT;

- IOJITOTOBKA K 9K3aMEHY;

- MOJITOTOBKA K CEMUHAPY;

JU1st BBIOJTHEHHUS JIF0OO0T0 BHJIA CAMOCTOATENBbHOM paboThl HEOOXOIMMO IPOWUTH CIIeTyIoLne
ITaITbI:

- OTIpe/ieIeHUE eI CaMOCTOSITEIbHON paboThl;

- KOHKpETH3allusl TI03HABATEeIILHON 3a]auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHOU paboTe;

- BEIOOp a/IeKBAaTHOTO crioco0a IEHCTBHSI, BEAYIIETO K PEIICHUIO 3a]1auu;

- INITAHUPOBaHUE PabOTHI (CAMOCTOATENBHOM MM C TOMOILBIO PENOAaBaTes) Hajl 3a/1aHUEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMONHEHHSI CAMOCTOSITEIHHONH pPabOTHI CaMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOT'0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBHITOTHEHUS PAOOTHI;

- pedmexcus;
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- Mpe3eHTaIus paboThI.

7 doHJ OLIEHOYHBIX CPEACTB

B mporecce 00y4ueHUsT HCIIONB3YIOTCS CIEAYIONINE OIEHOYHBbIC ()OPMBbI CaMOCTOSTEIBHON
paboThl CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS yCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCcTallui:

- pacueTHO-rpadudecKrue padboThI;

- KOHTPOJIbHBIE PaOOTHI;

- TECTUPOBAHUE;

- 9K3aMEH.

OHCHO‘IHHG CpeacTBa TCKyHICIO KOHTPOJIA YCIICBACMOCTH BKIIIOYAOT KOHTPOJIBHBIC 3a/IaHUSA
WHIUWBUAYAJIBHO OJIA KaXKXKOO0TO 06yqa101uerocsl.
B pPE3yjabTaTe OCBOCHU AUCHUIIIMHBI (MO,Z[y.]'ISI) q)OpMI/Ip}/I-OTCH CJICAYIOMINC KOMIICTCHIINU:

KOI[ KOMIIETCHIIUN HaumeHnoBanue koMneTeHIUH BBIIIYCKHUKA

OIIK-1 Crioco0€H UCIIOJIB30BaTh MOJIOKEHUS, 3aKOHBI K METObI €CTECTBEHHBIX

HAayK U MAaTCMAaTUKH OJId PCUICHUA 3aaa4 I/IH)KCHepHOI\/JI JACATCIIBHOCTH
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7.1 MeToabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00y4eHUs!

HanmMmeHnoBaHmue
Bun xouTpons
KOHTPOJIS Kparkas xapakTepucTHKa KOHTPOJIS

Ne i/ pe3yIbTaTOB
pEe3yIbTaTOB pEe3yIbTAaTOB OOYUCHHS

o0y4deHus
00y4eHus

OOyuaromumiics B~ TEYEHHE  CeMecTpa
CaMOCTOATCIIBHO BBIINIOJIHACT PALd PACUCTHO-
PacuetHo-

rpadguyeckux pabot mo teme paszena. [lpum
IPOBEpKE IpenoaaBaTesb OLICHUBACT
KauecTBO  oQopMileHHs,  NPaBUIBHOCTH

pPacucToB.

1 rpadudeckas Texymuit
pabora

Pemenue KOHTPOJIbHOMN paboThI
OCYLIECTBIIICTCS HA IOCIEAHEM 3aHITHU

u3zyyaemoro paszaena. KonrposnbHas pabota
KoHntposbHas i P P P

pabora Texymui BBIIONHACTCS ~ MHAUBUIYAIBHO  KaXKIBIM

CTYACHTOM. HpI/I IIPOBCPKEC IIPCIIOaAaBaTCIb
OOCHUBACT IIPAaBUJIBbHOCTb IIPOU3BCIACHHLIX
pacucToB.

TectupoBaHue MPOBOJUTCS Ha IOCIEIHEM
3aHATUM u3ydaeMoil Tembl. TecTupoBaHue
ocyuiecTBisercs, JuOO0 HOpU  [OMOIIU
KOMIIbIOTEPHOM CUCTEMbI TECTUPOBAHUS, JINOO
C HCIIOJIb30BAHHMEM BBIJAHHBIX TGCT-?;aIIaHI/Iﬁ
Ha OymaxxHoM Hocutesne. B pamkax
TECTUPOBAHUA IIpOBEPSAETCS 3HAHUE
TEOPETUYECKON Oa3bl.

3 Tect Texymuii

[IpomexyTouHas arrecTanus oOydyaroluxcsl B
(dopme 3K3aMEeHa MPOBOAUTCSA IO Pe3ysbTaTaM
BBITIOJTHEHUSI BCEX BMJIOB Y4eOHOH paloTHhI,
IPEIyCMOTPEHHBIX ~ y4EOHBIM IUIAHOM  IIO
JJAHHOM NHCLMIUIMHE, IPU 3TOM YYUTHIBAIOTCS
pe3ynbTaThl TEKYLIErO0 KOHTPOJIS YCIIEBAEMOCTH
B TeueHue cemectpa. OIeHKa cTeneHu
4 5 [TpomMexyTOuHBI | TOCTHXKEHHUS OOYYarOIIUMUCS IJIaHUPYEMBIX
feamet 71 pe3yabTaToB  OOy4eHUs 10  JUCHMILIMHE
MIPOBOJUTCA  TNPENOJABareiaeM,  BEIyIIMM
3aHATHUS N0 JUCHHUILIMHE METOJIOM KCIIEPTHOMN
oneHku. Ilo  wuToramMm - MPOMEXYTOUYHOM
aTTeCTalul 10 JUCLUIUIMHE BBICTABISACTCA
OLICHKA «OTJINYHOY, «XOpOoLIO»,
«yZOBJIETBOPUTEIBLHO WU

«HCYHOBJICTBOPUTCIILHO).




7.2 lIkana M KPUTEPUH OLEHUBAHUSA Pe3yJIbTATOB 00y4eHUs!

Tloka3zaTenem

OLICHUBaHUA
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KOMIIETEHIINH

Ha

Pa3JIMIHBIX

oTaliax

nux

dbopMupoBaHUS SBISETCS JOCTHKEHHE OOYUYaIOLIUMUCS IIAHUPYEMBIX Pe3yJbTaTOB

00y4eHUs TT0 TUCHUIUIUHE (MOIYITIO).

Kpurepun oneHuBanusi

Iloka3zarTennb 5 3 4 5
3HATh: OOyuaronmiics OOyuaronmiics OO0yuaronuiics OO0yJaronuiics
OCHOBHBIE MTOHATUS JEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
U YTBEPXKACHUS MIOJTHOE OTCYTCTBHE HEIOJIHOe YaCTUYHOE IIOJIHOE
BEKTOPHOT'O aHaJM3a, | WIN HEJOCTaTOuHOE COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
TeopuH QyHKIUH COOTBETCTBHE CIIEAYIOIIMX 3HAHUI: | CIEAYIOIIMX 3HAHUH: | CIEAYIOIIHX
KOMILJIEKCHOTO CIEYIOUINX 3HAaHUN: | OCHOBHBIC MOHSITUS OCHOBHBIE NTOHATHUS 3HaHUIL:
MIEPEMEHHOT0, OCHOBHBIE ITOHATHUS U YTBEPKACHUS U YTBEPKACHUS OCHOBHBIE MTOHATHUS
PSIOB, TEOpUU U YTBEPXKACHUS BEKTOPHOI'O aHAJIM3a, | BEKTOPHOTO aHaNu3a, | U YTBEPKACHUS
BEPOSITHOCTEM. BEKTOPHOT'O aHAJIN3a, | TCOPHH (PYHKIUU Teopuu HyHKIIHA BEKTOPHOI'O

Teopun (HYHKIIHN KOMILIEKCHOTO KOMIUIEKCHOT'O aHanusa, TeOpuu
KOMIUIEKCHOTO MIEPEMEHHOTO, MIEPEMEHHOT O, GbyHKIAN
MIEPEMEHHOTO, pAnoB, Teopun PSI0B, TEOpUU KOMIUIEKCHOTO
PAAOB, TEOPUU BEPOSATHOCTEH. BEPOSATHOCTEH. NIEPEMEHHOTO,
BEPOSITHOCTEM. Jomyckarorcs PSAIOB, TEOPHH
HEe3HAUUTENbHbIE BEPOSATHOCTEH.
OIIIHOKH, CBo60oH0
HETOYHOCTH, onepupyer
3aTpyIHEHUs IpU pHOOPETEHHBIMHU
AHAIUTUYECKUX 3HAHUSAMHU.
onepanusx.
yMeThb: OOyyarommiicst He OOyuarommiics OO0yJatontuiics OO0y4atontuiics
IPEMEHSATH METOIBI YMEET WM B JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
BEKTOPHOI'O aHaJu3a, HCIOCTAaTOYHOU HCIIOJIHOC HaCTUYHOC IIOJTHOC
Teopuu (yHKIHH CTENIEHU YMEET: COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
KOMILUIEKCHOTO MIPUMEHATH MCTO/IbI CJICAYIOIINUX CJICAYIOUINX CJICAYIOINUX
IEpEMEHHOTO, BEKTOPHOI'O aHAJIW3a, | YMEHUM: YMEHHUH: YMEHHUM:
TEOPHUH PSJIOB, Teopuu QyHKIUH HPUMEHSTh METOAbI MIPUMEHSTH METOBI MIPUMEHSTH METOBI
ONEPaIIHOHHOTO KOMIUIEKCHOTO BEKTOPHOI'O aHAJIN3d, | BEKTOPHOI'O aHAjIU3a, | BEKTOPHOI'O
WCYMCIICHUS IS MIEPEMEHHOTO, Teopu QyHKIUH TeopuH QYHKIHH aHan3a, TEOPUH
MOHUMAHUS TEOPHUH PSIIOB, KOMITJIEKCHOTO KOMIIIEKCHOTO byHKIMN
aIEKBATHOM OIEePalMOHHOTO MIEPEMEHHOTO, MIEPEMEHHOT0, KOMIUIEKCHOTO
COBPEMEHHOMY HCYHCIICHUS JJIs TEOpUH PAJIOB, TEOpUH PSILIOB, [IEPEMEHHOT0,
YPOBHIO 3HAHUiA MTOHUMAaHHMsI ONEepPallMOHHOTO OIEPaMOHHOTO TEOPUH PSIZIOB,
HAYYHOH KapTUHbI aJIeKBaTHOM HCYHCIIEHUS IS HCUYMCIICHUS IS OIEPalMOHHOTO
MHDA. COBPEMEHHOMY TTOHUMAaHHUsI MMOHUMAaHMS HCYMCIICHUS IS
YPOBHIO 3HaHUI aJIeKBaTHOM aJIeKBaTHOM IOHUMAaHMSI
HAy4HOU KapTUHBI COBPEMEHHOMY COBPEMEHHOMY aJIeKBaTHOI
MHUpa. YPOBHIO 3HaHUH YPOBHIO 3HAHUM COBPEMEHHOMY

Hay4YHOU KapTUHbI
MHpa.
Honyckatorcst
3HAYUTENbHBIE
OIINOKH,
MIPOSIBISIETCS
HE0CTaTOYHOCTb
yYMEHUH, Mo psxy
roKasareJei,
obOyJaromuics
HCTIBITHIBAET
3HAYUTENbHBIC

Hay4HOU KapTUHBI
Mupa. Y MeHus
OCBOEHBI, HO
JIOILYyCKAIOTCS
HE3HAYUTEIIbHBIE
OIIHOKH,
HETOYHOCTH,
3aTpyAHEHUs IIPU
AQHATUTUYECKHX
onepauusx,
[IEPEHOCE YMEHUH Ha
HOBBIE,

YPOBHIO 3HAHUH
Hay4HOU KapTUHBI
Mmupa. CBoGOIHO
onepupyer
IPUOOPETEHHBIMU
YMEHUSIMH,
NIPUMEHSET UX B
CUTYyaIUIX
MOBBIILIEHHON
CII0)KHOCTH.
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3aTpyAHEHUs IIpU HecTaHJapTHbIC
ONEePUPOBAHUU CHUTYaIIH.
YMEHHSMH IIPU UX
MIEpEHOCE Ha HOBBIE
CHUTYaIWH.
BJIaJeTh: OOyyaronuiicss  He | OOywarommiics B OO0yuaronuiics OO0yuatomuiics B
HaBbIKAMH BlageeT WiM B | HEAOCTATOYHOH YaCTHYHO BIIAJICCT: MIOJTHOM 00BeMe
MPUMEHCHHUS HEIOCTATOUHOM CTEIICHH BIIAJICCT: HaBBIKAMH BIIAZICET:
TIOJIOKCHNH HaBBIKAMHA MPUMCHEHHS HaBbIKAMHU
CTETICHHU BIIAJICET .
BEKTOPHOT'O aHAJIN3a, MIPUMEHECHUS TIOJIOKEHNH MIPUMCEHEHHS
Teopuu QyHKIUH HaBRIKAMH TIOJIO>KEHUH BEKTOPHOTO aHAJIN3a, | TOJIOKECHUH
KOMILJIEKCHOTO TIpUMCHCHHA BEKTOPHOI'O aHAJIN3a, | TEOPUH (HYHKIMN BEKTOPHOTO
MEepEeMEHHOT0, TOMOKCHHI Teopuu QyHKIUH KOMIIIEKCHOTO aHau3a, TeOpUH
TEOPHUH PSLIOB, BCKTOPHOTO aHATH3A, |y \rekcrOro MEPEMEHHOTO0, byHKIMN
OIEPALUOHHOTO TEOPHH (YHKILHH NIEPEMEHHOTO, TEOPHUH PSLIOB, KOMIUIEKCHOTO
UCUUCJICHUS IS KOMILICKCHOTO TEOPHH PSIIIOB, OIEePaLluOHHOTO MePEMEHHOT0,
NPUMEHEHUS B TIepEMEHHOTO, OIIEPAIIMOHHOTO WCUYHUCIICHUS IIIS TEOPHH PSIIIOB,
npodeccuonanproi | oCPHH PAZIOB, WCUYHUCIICHUS IS MPUMEHEHNS B OTIEPAIIIOHHOTO
JeATeIIHOCTH Ha OTICpatHOHHOTO TIPUMEHEHUS B podeCCHOHANBPHON | MCUHUCIICHUS TS
COBPEMEHHOM HMCTUCIICHHA JUIA NIpo(eCCHOHANBHON | AEATEIHHOCTH Ha NIPUMEHEHNS B
YPOBHE 3HaHHH. TPUMCHCHIA B | jogrenpHOCTH Ha COBPEMEHHOM podecCHOHANBEHO
mpodeccHoHaTEHOH COBPEMEHHOM YpPOBHE 3HAHHH. It IesITeIbHOCTH Ha
ACATCIRHOCTH Ha YPOBHE 3HaHUM. HaBbiku 0CBOEHBI, COBPEMEHHOM
COBPEMCHHOM | OOyuarommuiics HO JIOIIyCKAaOTCs YpPOBHE 3HaHUH.
YPOBHC 3HAHHUN. UCIIBITBIBAECT HE3HAYUTECJILHBIC CB0oOOHO
3HAYUTCIIbHBIC OI_HI/I6KI/I, MIPUMEHACT
3aTPpyAHCHUA TIPU HCTOYHOCTH, TMOJIYYCHHBIC
NPUMEHEHU U 3aTPyAHEHUS IPU HaBBIKU B
HaBBIKOB B HOBBIX AHATUTHYCCKUX CUTYaIUsIX
CHUTYaIHAX. oTeparnmsx, TIOBBIIICHHOM
MIEpeHOCE YMEHUI Ha | CIIOXKHOCTH.
HOBBIE,
HecTaHJapTHbIC
CUTYyallUU.

HIxaJjia oueHMBaHUS NPOMEKYTOYHOM ATTECTALMM: IK3aMeHa.

Ixama onleHUBaHUA

Omnucanue

OTJIINYHO

BrimoHeHBI BCe BUABI yueOHOM paboThI, TPeAyCMOTpEHHBIE pabodeit
nporpamMmMoi quctuIIuHbel. CTyIEHT AEMOHCTPUPYET COOTBETCTBHE
3HaHW#, YMEHUH, HABBIKOB MPUBEJICHHBIM B TaOIHUIIAX MTOKA3aTEIIsIM,
omepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHSIMH, HaBBIKAMHU,
CUTYyallUsIX TOBBIIIEHHOM CIIO)KHOCTH, HE
IpU  AHATUTHYECKUX

MNPpUMCHACT HUX B
HUCIBITBIBACT San}/'I[HeHI/Iﬁ
MEPEHOCE 3HAHUH U YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallUuH.

onepanuiax,

Xoporo

BrimonHeHBI BCe BUABI yueOHOM paboThI, TPeIyCMOTPEHHBIE paboueit
nporpaMmMoil TUCHHMIUIMHBL. CTYIEHT JIEMOHCTPUPYET YaCTUYHOE
COOTBETCTBUE 3HAHWN, YMEHUM, HABBIKOB TIPUBEJICHHBIM B TaOIUIIAX
MOKa3aTeNsiM, ONEPUPYET MPUOOPETEHHBIMH 3HAHUSMH, YMEHUSIMH,
HaBbIKAMH, MPUMEHSET UX B CUTyalUsIX MOBBIIIEHHON CIOKHOCTH.
[Ipu »TOM MOryT OBITH MJOMNYIIEHB HE3HAYUTEIHHBIC OIINOKH,
IpU  AHAJTUTUYECKUX

HCTOYHOCTHU, 3aTPYJAHCHUA

MEPCHOCE 3HAHUH U yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallUH.

onepanusiax,
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y,I[OBJ'IeTBOpI/ITeJ'IBHO

BrimonHeHbI Bce BUIBI y4eOHOM paboThI, MPeayCMOTPEHHBIC paboueit
nporpaMMoil  muCHUIUIMHBL. CTYIEHT JIEeMOHCTPUPYET HEIMOIHOE
COOTBETCTBUE 3HAHWI, YMCHHI, HABBIKOB IPUBEICHHBIM B Ta0JIMIAX
MoKa3aressiM, JONMYCKAIOTCs 3HAUUTENbHBIC ONIMOKH, MPOSBISCTCS
OTCYTCTBUE 3HAHWH, YMCHHH, HABBIKOB MO psaAy IOKa3aTesei,
CTYACHT  WCHBITHIBACT  3HAYUTENIbHBIC  3aTPYAHCHUS  TpU
OTIEpPUPOBAHUYU 3HAHUSIMU U YMEHUSMH MPHU UX MEPEHOCE HAa HOBBIE

CUTYaLlHUH.

HeynosnerBopurensHo

He BbimonHen oauH win Oojee BHIOB Y4eOHOH pabOTHI,
IPEIyCMOTPEHHBIX paboueil mporpamMmoil aucuuruimHbl. CTyneHt
JIEMOHCTPUPYET OTCYTCTBHE WJIM  HEIOCTaTOYHOE
COOTBETCTBHE 3HAHUM, YMEHUI, HABBIKOB IIPUBEICHHBIM B Ta0JINIIAX
MIOKa3aTeNsIM, JIOIYCKAIOTCSl 3HAYNUTENIbHBIE OLIMOKH, MPOSBISETCS
OTCYTCTBUE 3HAHWH, YMEHHUI, HABBIKOB II0 psay IIOKa3aTeseH,

IIOJIHOC

CTYACHT HC MOXCT OIICpUPOBATH 3HAHUAMH WM YMCHHUSAMU IIPU HUX
MEPCHOCE HAa HOBBIC CUTYAllNH.

HIkaJjia oueHMBaHUs TEKYLIEr0 KOHTPOJIS.

HanmMeHnoBaHue KOHTPOJIA

IIkana oneHUBaHUA Onucanue

pe3yabTaToOB 00y4eHUs

Pacuerno-rpaduueckas
paborta

OtnnuHo - Pabora ciana B
CPOK, pacyeTHasi 1
rpaduyeckas 4acTu
BBITIOJTHEHBI BEPHO, JTHO0
HMMEIOTCSl HEIOUETHI, HE
BIIMAIOIINE HA KOHEUHBIN
pe3yibTar.

Xopomuio - pacyeTHas 4acTh
BBITIOJIHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMEYaHUs

Y I0OBIIETBOPUTENBHO - B
pacyeTHOM YacTH €CTh
3aMEYaHUsl, METOJ
BBITIOJTHEHUS TpadudecKon
4acTH BHIOpAH BEPHBIN
HeynosnerBopurensHo - B
pacueTHoM U rpaduyecKoit
4acTax ecThb rpyoble
3aMeYaHusl.

3amanue Ha PI'P Beigaercs Ha
MIEPBOM 3aHITHHI
COOTBETCTBYIOLLETO pa3aeia
JUCLUILIMHEBI M CIIaeTCs I10
OKOHYaHUH U3Y4YECHHUS
COOTBETCTBYIOIIETO pa3zena
gucuuniauHel. PI'P 0oimkHEBL
OBITH BBIIOJIHEHBI U
0(hOpMIIEHBI B COOTBETCTBUU C
TpeOOBAHUSIMU METOINIECKUX
yKa3aHUU Kadenpsl.

KonrtponbHas pabora

OtnuuHo - PaboTa BEICOKOTO
KaueCTBa, YPOBCHb
BBIIIOJIHEHUS OTBCYACT BCEM

3aIJ_II/ITa TEMBI BKJIIIOYACT
peICHUC 3a/1a4 B ayJUTOPUHU B
TEUCHHUE OJHOU apbl 1
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TpeOOBaHUSAM, TEOPETUYECKOE
COJIep’KaHuE Kypca OCBOEHO
MOJTHOCTBIO, 06€3 TIpo0eoB,
HE0OXO0IMMBIE MTPAKTUUYECKHE
HaBBIKU Pa0OTHI C OCBOCHHBIM
MaTtepuagoM chOpMUPOBAHBI,
BCE IIPEyCMOTPEHHbIE
MpOrpaMMoi 00ydeHUs
yueOHbIC 3aJaHus
BBINOJIHEHBI, JINOO HEKOTOPHIE
U3 BBIMOJHEHHBIX 33aJaHUN
coJiepKaT He3HAUUTEIbHbIC
OLINOKHU

Xopouio - YpOBEHb
BBITIOJTHEHUS paOOTHI
oTBeYaeT OOJILIIMHCTBY
OCHOBHBIX TPEOOBaHHIH,
TEOPETUUECKOE COJIEPIKaHNE
Kypca OCBOEHO YaCTUYHO, HO
POOEIIbI HE HOCST
CYLIECTBEHHOT'O XapakKTepa,
HE0OXOTUMBIE MTPAKTUIECKHE
HaBBIKU Pa0OTHI C OCBOCHHBIM
MaTepUaJoM B OCHOBHOM
c(OpMHPOBaHBI, HEKOTOPHIE
BUJIBI 33/1aHUH BBITIOJTHEHBI C
OLIMOKaMHU.

Y 10BIE€TBOPUTENBHO -
Teopetnueckoe conepxanue
Kypca OCBOCHO YaCTUYHO,
HE00XOAMMBbIE IPAKTUYECKHE
HaBBIKM PabOTHI HE
c(OpMHUPOBAHBI,
OO0JIBIIMHCTBO
MPEyCMOTPEHHBIX
MIpOTrpaMMOM 3aJJaHN He
BBINOJIHEHO; IPU
JIOTIOJIHUTEIBHON
CaMOCTOSITENIbHON paboTe HaJ
MaTepHaioM Kypca BO3MOXKHO
MOBBIIIIEHUE KAaueCTBa
BBITIOJTHEHUS YI€OHBIX
3aJaHUM.
HeynosnersopurensHo -
Teopetnueckoe conepxaHue

MIPOXOAUT MOCIE U3YUCHUS
COOTBETCTBYIOIIETO

pasnena. buiaeTsl cocTosT U3
BOITPOCOB, MTO3BOJISIOIINX
OIIEHUTH CHOPMHUPOBAHHOCTH
KoMmeTeHui. Ha oTBeTEI
otBoauTcd 1,5 yaca.
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Kypca He OCBOEHO,
HE00XOAMMBIE IPAKTUYECKHE
HaBBIKH PaOOTHI HE
chopMUPOBaHBHI,
MPEyCMOTPECHHBIC
pOrpamMMoii 3a1aHus He
BBITTOJTHEHBI

TectupoBanue 1o
IIPOMICHHOM TEME

Tect conepxkur 20 3agaHui,
IIpaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET |
Oamty. Bpemst TectupoBaHus -
30 munyt. CTygeHry
MIPEIOCTABIIACTCS ABE
MIOTIBITKU IS TPOXOKACHUS
TecTa. MakcuMaibHast OLEHKa
3a tecT - 20 6amnos. Tect
CUHMTAETCSl YCIIEUTHO
MIPOMICHHBIM, €CJTH CTYJEHT
nan He MeHee 60%
MPaBUIILHBIX OTBETOB (HAOpas
He MeHee 12 6aioB).

TectupoBanue
OCYILIECTBIISETCS, IMOO IIPU
IIOMOIIXA KOMIIbIOTEPHOU
CUCTEMBI TECTUPOBaHUS, TH00
C MCIOJIb30BaHUEM BBIJAHHBIX
TeCT-3aJJaHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 muH. 3atem
OCYILECTBIISETCS ITPOBEPKA
TECTa HK3aMEHATOPOM U
BBICTAaBJISICTCS OLICHKA
COIIACHO METOAUKHU
BBICTABJICHUS OLICHKHU.

7.3 OueHo4YHbIE CpPeICTBA

7.3.1 Texyuuit KOHTPOJIb

Coaepixanue pacueTHo-rpadguueckoi padorsl no 1uddepeHUAIBLHBIM YPABHEHHSIM.
Metoap! pemieHuit AudepeHuanbHbIX YpaBHEHUN Pa3InyHOrO TUIIA.

Bapuanr 3aganust
Pemnth ypaBHEeHUS:

o A+ydx—ydy= xzydy1

ﬂ:y_2+8_y+8

3. dx x* X

5 xe¥ dx+ (xzyey2 +1gy)dy =0

Pemute 3agaun Komm 115t ypaBHEHM:

dy_2 3y
6. dx x* x

7 4y +x%y=(x° +8)e’2xy2,

8. PemmuTh ypaBHEHME:!

Pemmmte ypaBHeHus:

y@® =1
y(0)=1,
X2 ym+ qu _ i
Vx|




1)
2)

3)

1)
2)

3)

1)

2)

3)

1)
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10 y””'i‘y'”:x,

11. Y""+5y"+7y' +3y=(16x+20)e* 1

12. Y’ +25y =2cos5x —sin 5x+e>

1
yrr_3y!+2y: —
13. B+e™)

T
144 ’ H y(_j =
14. Pewmts kpaeByto samaay: Y +2Y +9y=-3sin2x  y(0)=1 8

Pemnth cuctembl ypaBHEHUM:
{z':y—z, {y’:4y—32+sin X,
r __ _ r __ _ _
19. LY'=2-V. o0 |Z'=2y—z—COSX.
KonTpoabsHnas padora Nel
10 00bIKHOBEHHBIM TH(epeHINATbHBIM YPABHEHUSIM N1EPBOI0 MOPSIAKA

Pemuth ypaBHeHust
Bapuanr 1

xy'=xe V¥ +y
x%dy — (2xy + 3)dx =0
(1+ y?sin 2x)dx — ycos2xdy = 0

Bapuanr 2

xy’=xsinl+ y
X

xy'—y=e*y’

(6y? +3x%y +1)y' —3xy* + x* =0
Bapuanr 3

Xy’ =/X2 +y* +y

Sin X-y"=-ycosx —sin X

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

Konrtpoubnas padora Ne 2
10 00bIKHOBEHHBIM JIMHEHHBIM THP(EpPEeHINATbHBIM YPABHEHUSAM
N-ro mopsaKa
Bapmuanr 1

Pemmnts ypaBHeHus

ym _ 4y” :1_12)(2
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v, Y 1

2 X
7T~ COS—
2) T
3) Vkasarh BUJ 4aCTHOTO PELICHHS ypaBHEHHUS

y'+ 6y +9y=e""(x—3)sin 2x

Bapmuanr 2
Pemmnts ypaBHeHus
1) y" + 4y =10sin 2x
e—2x
y'+4y' +4y=—
X
3) VYkaszarh BUJ YaCTHOTO PEIICHHS YPABHEHHS
y" — 6y’ +13y =e**(cos2x — 2sin 2X)
Bapuanr 3

Pemmnts ypaBHeHust

1) Y'+2y —3y=e* —cosx

2) y" +y =ctgx

3) VYkaszarh BUJ YaCTHOTO PEIICHHS YPABHCHHUS

N—r

y" — 6y’ +18y = xe* cos3x

Coaepixanue pacueTHO-rpauyecKUX padoThl 0 TEOPUHM BEPOATHOCTEH M MAaTeMaTH4YeCKOMH
CTATHCTHKE.

Omnpenenenne BEpOSTHOCTEN CIydyallHBIX COOBITHI, 3aKOHOB paclpeesieHusl TUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHBIX BEJINYMH U UX YUCIIOBBIX XapaKTEPUCTHK.

[Toctpoenue smnupruyeckoil pyHKINU pacrpeaeneHus: BBIOOPKH, MOJUTOHA U TMCTOIPaMMBbI
OTHOCHUTEJIBHBIX 4aCTOT.

Pacuer ctaTHCTHUECKHX XapaKTEPUCTUK BHIOOPKHU.

KoMmmuiekT 3axanuit
AJIs1 BBINOJIHEHUs pacdyeTHO-rpagudeckux pador (PI'P)
no aucuunianue «Teopus BepossTHOCTEH

1. V cbopuruka umerotcs 10 geraneit, Mamo OTIMUAIOIIMXCS TTO BHEIIHeMY BUy. M3 HUX 6 netanei
IIEPBOIO COPTa, a 4 — BToporo. KakoBa BEpOSTHOCTB TOTO, YTO CPEIH B3ATHIX HayJady S5 netayen
3 OKaxyTcs IepBOro copra?

2. B ypHe 7 uepHBIX IIapOB U 5 KENTHIX HIapoB. HailTu BeposATHOCTH TOTO, UTO Cpelu Hayaaudy
U3BJIEYEHHBIX 4-X MIApOB OKaXeTcs 0oJiee 2-X JKEAThIX.

3. BeposATHOCTh OTKa3a KaXJI0ro M3 HE3aBUCHUMO PaOOTAIOUIMX AJIEMEHTOB AJIEKTPHUUECKON LIenu

paBHa P=0,05. Hajiru BEPOSITHOCTh O€30TKa3HOM pabOThI SJEKTPUUECKOM LIETH.



10.

11.
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— 11—
| I

Ha naByx crankax oO0paOaTbiBaloTCs OJHOTUIIHBIE  JeTalu. BepoATHOCTb H3rOTOBJICHUA
CTaH/JAapTHOM JeTanu JAjs nepBoro cranka pasHa 0,96, a mus Broporo cranka - 0,92. Jleranu
CKJIaJBIBAIOTCS B OJTHOM MECTE€, IIPUYEM IMEPBBIM CTAHOK M3rOoTaBIMBAacT B 1,5 pa3za MeHbIle
Jeraneii, yeM BTOpou. HaliTu BEpOATHOCTH TOrO, 4YTO B3fATas HayAady JACTAb OKAXKETCA
HECTaHAAPTHOM.

BepositTHOCTE TOrO, 4TO Haynady B3sTas JAeTalb M3 NapTuu cTaHaapTtHa, paBHa 0,92. Haiitu
BEPOSITHOCTh TOrO, YTO CPEAU B3ATHIX HayAaudy IIECTH JeTajeldl HEe MEHee IBYX OKaXKyTCs
HECTaHIapTHBIMHU.

BepositHocTh Oe30TKa3HOM paboThl Kaxaoro u3 700 HE3aBHCHMMO pabOTAIONIUX 3JIEMEHTOB
HeKoToporo ycrpoictsa paBHa 0,85. HaliTu BEposITHOCTh TOT0, YTO BBIMAYT U3 cTpos oT 80 1o
120 snemenTtoB; poBHO 100 351€MEHTOB.

Y CeTpoiCcTBO COCTOUT U3 4-X 3JIEMEHTOB, padOTAIOIIMX HE3aBUCUMO JAPYT OT Jpyra. BeposTHOCTh
HAJEKHOM paboThl KaXJO0ro 3jleMeHTa B oJHOM wuchbiTanuu paBHa 0,9. CocTaBUTh 3aKOH
pacrpeesieHusi IUCKPETHOU CITydalHOM BETMYMHBI X - YMCJIA OTKA3aBIIUX 3JIEMEHTOB B OJTHOM
OTIBITE.

HezaBucumeble ciyyalinble BETUUYUHBI X U Y 3aJaHbl psiiaMu paclipeieIeHusl.

15

alala ol

HaiiTi cpejiHee KBaApaTHYeCKOe OTKIOHeH e Benmnaunsl Z = 2 X 23y,
Y CTpOHCTBO COCTOUT U3 4-X HE3aBUCUMO PAa0OTAIOIIMX OJHOTUIIHBIX 3JIEMEHTOB. BeposTHOCTD
HaJEeKHOM padoThl Kaxaoro anemenra pasHa 0,995. HaliTu BeposTHOCTh TOTO, YTO PabOTAIOT
HE MEHEe TPEX 3JIEMEHTOB.
Crnyuaiinas BennunHa X 3ajjaHa MJIOTHOCTHIO BEPOSITHOCTEH:

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

Haiftu kosdpdunment "a@", uHTErpaqbHyl (QYHKLUHUIO pacrnpeaeraeHus
F(x),M(X),D(X) u BeposiTHOCTb TIoniaganust X B untepnan (0,2; 0,8).
Ha cranke usroraBnuBaercs aetanb. Ee qiuHa X - ciiyyaliHas BEJIMYMHA, pacpeiesICHHAs 10

HOpMaJIbHOMY 3aKOHYy ¢ mapamerpamu: @ =20 cm, O =1,1 cm. Haiftu BepoATHOCTH TOTO, UTO

JUTMHA JIeTanu 3akiodeHa Mexay 19 cm u 21,1 cMm. Kakoe oTKIOHEHHE NJIWHBI JeTaau oT 4
MOXKHO TapaHTUpoBaTh ¢ BeposTHocThio 0,9; 0,997 B kakux mnpexpenax OynyT jexarb
MIPaKTUYECKH BCE pa3Mepsl AeTayen ?

IIpunoxenune Teopuu BEpPOSITHOCTEN K CTATUCTHYECKOH 00padoTKe JTaHHBIX
Jlnis kaxioro BapuanTa Tpedyercs:
[IpescTaBUTh OMNBITHBIC JAHHBIC B CTPYINIHPOBAHHOM BHUIE, pa30MB Ha K PaBHOOTCTOSIIMX
YaCTUYHBIX UHTEPBAJIOB.
Haiiti smMnupuueckyio QyHKIUIO pacripeieNieHus U IOCTPOUTh €€ rpaduk.
IToCTpOUTH MOMUIOH U TUCTOIPAMMY OTHOCHUTEJIBHBIX YaCTOT.



4. BpIYUCIUTH METOAOM IPOU3BEACHUN YHUCIIOBBIE XapaKTEPUCTUKU BBIOOPKHU:

BepositHocTer f(X).
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BBIOOPOYHYIO
CPEIHIO0, BEIOOPOYHYIO U HCIIPABICHHYIO JTUCIIEPCUU, BHIOOPOYHOE CpeqHEee KBaapaTUdecKoe
OTKJIOHCHHUE.

5. Haiitn TOYeYHBIE OIEHKH NapaMeTPOB HOPMAIHHOTO 3aKOHA paclpeieiieHUs U IUIOTHOCTh

6. HaiitTu wuHTEpBaJIbHBIC OICHKH MapaMETPOB HOPMAIBHOTO 33aKOHA paclpelesieHus, MPHHSB

JOBEPUTEIbHYIO BeposaTHOCTE 7 = 0,95 1 0,99.
3aganue

Pe3ynbrathl peructpaiuu cpeHel SKCIUTyaTallMOHHON CKOPOCTU JBUKEHUSI aBTOOYCOB Ha

MEXIYTOPOAHBIX MapUIpyTax MPeICTaBICHBI B BH/I€ BAPUAIIIOHHOTO Ps/ia B TaOIHIIe

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

BapuanT Tecta no 00bIKHOBeHHBIM M PepeHINATbHBIM YPABHEHUSIM
3AJIAHME 1.

Y cTaHOBHTE COOTBETCTBUE MEXKAY HOMEPOM YPABHEHHUS U €0 TUIIOM

1) Xy +2y= x*sin 2x

3)

3AJJAHUE 2.

4
Y—7%=2XJ§

JTuHeitHoe MM epeHnanbHOe ypaBHEHHE,
ypaBHEHME B MOJHBIX AU depeHnnanax,
ypaBHeHue bepHyiu,

YPaBHEHUE, IPUBOSAILEECS K OTHOPOAHOMY.

2) (1+ y®sin 2x)dx—2ycos2 xdy =0

4) YN3+ 2x7y' = x/3+2y*

- YPaBHCHUC C pa3ACIIAOIIUMUCA IICPEMCHHBIMU,

2 3 2 2
Tlano ypasHenue nepsoro nopsaka (XY +X)dx—=(y" =5x7y)dy =0 g gopme, conepsxameit
nuddepertmanst. [IpuBeuTE €r0 K BUAY, Pa3pelIeHHOMY OTHOCUTEIBLHO HPOU3BOIHOI.

OT1BeT

3AJIAHME 3.

' 4 5
Tano muddepenunanshoe ypasuenue Y = (2K+3)X" rorpa pynxums Y =2X spmsercs

€ro peuIeHreM Mpu k, paBHOM:
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‘ Orger |
3AIAHHUE 4.
» dx
y y'dy=—3
OO6mwmit naTerpan nuddepeHInaIbHOr0 YpaBHEHUS X" uMeeT BUJ
| Otser |
3AJIAHHUE 5.

Vkaxunure HHTCIPAJIbHYIO KPHBYIO PEIICHHUA 3aJadu Komm JIIA OOBIKHOBEHHOTI'O

nuddepeHIMaIBHOTO YPaBHEHHUS x'=y-1L y@®=2
yA

N ™™ >

07 X
1

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

3AJIAHMUE 6.

" 2
Jano muddepenimansHoe ypapHeHne sToporo nopsiaka Y = X T X Torpa obmee pemenue
ypPaBHEHUS UMEET BUJL
BAPHUAHTHI OTBETOB:

y:ix“+1x3+C1x+C2 y:ix“+EX3+C1x+C2
)’ 120 '3 n’ 12" 6

. 1 4 1 3
3) y_zx +§X +C1X+C2 4) y:6x4+2X3+C1X.

3AJIAHME 7.

Pemenue 3agaun Ko y"=2x+1 y(0)=Yy'(0)=0 MMEET BU/
BAPUAHTBI OTBETOB:

3 ) XS X2 X3 ) X3
y="—+X y=—+— y="—+X y="—-X

1) 3 2’ 3 2 3° 6 4’ 2

3AJIAHME 8.

4 !
Jlano nuddepenumansaoe ypasrerne sroporo nopsiaka 2XY —Y =0, 1orpa ero o6mee
pelIeHre UMEET BUI:

| Otser |

3ATAHHUE 9.

" /
Jlano nuddepenumansaoe ypasHenne Broporo ropsiaka Y Ct94X+4y =0, 1orpa ero obmee
pelleHUEe UMEET BUJ

BAPUAHTBI OTBETOB:1) ¥ =0.25C;sin4x+C, ) y=-C,cos4x+C,
3) Y=C;sin4x+G, 4) Y=—C;sin4x+C,
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3AJIAHME 10.

KopHu XapakTepuCTHYEeCKOrO YpaBHEHHUS pPaBHBI ky =k, =-1, k3'4 =42, TOT/1a
dbyHIaMeHTallbHAS CUCTEMA PEIICHUN JTMHEWHOTO OTHOPOIHOTO MG (HEepeHIINATHLHOTO YPABHEHHSI C
MOCTOSTHHBIMH K03 dUIIMeHTaMH OyIeT UMETh BT

BAPUAHTBI OTBETOB:

1)Y1=ex, y2:e2x’ Y, = C0S 3X, y4:5in3x

- -2 3 3
)Y =¢€ oY=,y =e, y, =

3)Y1=ex, y2:e2x’ y; =C€0s3X, Y, =-—sin3Xx
nY1=€, Yp=xe, y;=e®, y,=e

3AJJAHUE 11.

p— p— p— +..
KopHu xapakTepucTuueckoro ypaBHEHUS PABHBI K=k, =5 Kys =5%i Torjma ooiiee
pelieHne JMHEHHOro  OJHOPOMHOTO  JAU(PGEPEHIMATBLHOTO ypaBHEHUS C  MOCTOSHHBIMH
koxddunmenTamu OyJ1eT UMETh BUI:

OtBer ‘

3AJAHUE 12.
N3BecTHA (bYHI[aMeHTaJ'ILHaSI cucrema peI_HeHI/Iﬁ OJJHOPOAHOI'O JIMHEUHOT O

_ _ _ 2
,I[I/I(I)Q)epeHI_[I/IaHBHOFO YpaBHCHUA: Y1= 1’ Y2=X Yy =X. Torpa wactHoe peuICHUC YpaBHCHU,

YAOBJICTBOPAOLICC HAYAJIBHBIM YCIIOBHUAM y(O) = 2! y’(O) = _11

y"(0)=-2, PaBHo:
BAPHUAHTHI OTBETOB:

1) y=2+Xx—-X° 2) y=2-x-2x° 3) y=2-x—X° 4) y=2-x-0,5x%.

3AJAHHME 13.
X X
OyHKIMA y=Ce" +CX8" gpngercs OOIIMM pelIeHHueM JIMHEHHOIro OJHOPOJIHOTO
T depeHMaIbHOr0  ypaBHEHHUs C TOCTOSHHBIMH KO3 QHIIMEHTaMH, TOr1a €ro
XapaKTEPUCTUYECKOE YPAaBHEHHE UMEET BU /L
BAPUAHTBI OTBETOB:

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

3AJTAHUE 14.

Oomiee perienne auddepeHInanbHOr0 ypaBHEHUS Y +4y'+3y=0 pmeer sun

‘ Otser |

3ATIAHHUE 15.
YacTHOMY pelIeHHIO JIMHEHMHOT0 HEOJHOPOTHOro JU(QepeHInanbHOr0 YpaBHEHUS

y'=3y'+2y=2x-1 pq BUJIY €ro MPaBOi YaCTH COOTBETCTBYET (PYHKIHUS
BAPUAHTBI OTBETOB:

1) V.= AC+BX  2) V. =AX+B 3y V.=AX 4y V.= AC+Bx+C.
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3AJIAHHUEL16.
Jlano nuHeliHOe HeogHOpoaHOe AudQepeHnanbHOe YpaBHEHHE C IOCTOSHHBIMU

" ’ — vaX ol
koopduimentamu 2Y +Y +2Y =X€"SIN 2X. 3apycars Byl 4ACTHOTO PELIEHUS C HEONPE/IEEHHBIMA
KodddurmeHTaMu

| Orger |

3AJIAHHME 17.
Jlano nuHelHOEe HeogHOpoaHOEe au(QepeHIInaTbHOe YpaBHCHHE C TOCTOSHHBIMU

" _
kooppuumenramu Y TAY=2C192X. B kakom Buge cleAyeT HCKaTh UaCTHOE PELICHUE
HCOAHOPOJAHOI'0 YpaBHCHHA MCTOJOM BapUallu NPOU3BOJIbHBIX IMMOCTOAHHBIX ?

| Otser |
3AJIAHME 18.
Pewenue kpaesoii sagaun Y = 2X+1, 0<x<3,y(0)=1 y(d)=9/2
HMEET BU]L
3 2 3 2
y:X—+X——3x+1 y:X—+X——3x+1
BAPUAHTBI OTBETOB: 1) 3 2 2) 6 2 3)
x> x* 10 x> x* 10
y=—+——-——x+1 y=—+—+—X+1.
3 2 3 4) 3 2 3
3AJIAHME 20.
{yl' =3Y,,

O6miee penierne cucteMbl AU HepeHInaNTbHBIX YpaBHEHHH Y2 =2Y1= Y,
HMEET BU]L
BAPUAHTBI OTBETOB:

y, =C.e”* +C,e™, y, =Ce > +Ce™,

2 X —3X 2 -2X -3x

n y2=§C1e2 —-Ce’® 2 yzz—gcle >-Cc,e’

y, =C.e”* +C,e*, y, =C.e > +Ce%,

Y, = gCle2X +Ce ™™ Y, = —ECle2X +C,e™,
3) 3 4) 3

BapuaHT TecTa o Teopuu BeposATHOCTEH

3AJJAHHUE 1

KonnyectBo crnoco6oB pacripesienieHusi TpeX IMPH30BbIX MECT B OJMMIIMAJAE IO TEOPUHU
BeposiTHOCTEN cpeau 10 ydacTHUKOB paBHO
BAPUAHTBI OTBETOB:1) 120 2) 720 3) 240 4) 1000.

3AJAHHME 2
W3 ypHbI, B KOTOpOH HaxoAsTcst 6 O6enblx U 4 4epHBIX IIapa, U3BJIEKAIOT HayJady 2 mapa.
Torna BeposITHOCTB TOTO, UTO 00a mapa OyayT OenbIMH, paBHA

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

3AJIAHME 3



30

B kpyr paamyca R6pomena Touka. Torza BepOSATHOCTH TOrO, YTO OHA TONAAET B
3alITPUXOBAHHYIO 00J1acTh, paBHA

Y
6 /3}\
Nk

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

3AJJAHUE 4

Hecobmecthbie coGbitns A B’CHe 00pa3yloT NOJHYIO TpYIIy COOBITUH, €CIH HX
BEPOSITHOCTH PABHBI:

1) P(A)=2/3, P(B)=1/6,P(C)=1/6 ) 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 4y P(A)=1/4, P(B)=1/3, P(C)=5/12.
BAPUAHTBI OTBETOB:1) 2) 3)  4).

3AJTAHHUE 5
Bpocator 2 monetbl. CobObiTust: A - rep0 Ha mepBoii MoHeTe, B- mmdpa Ha BTOpoit MoHeTe
SBIISTFOTCSL:
BAPUAHTBI OTBETOB:1) HecoBMeCTHBIMU ~ 2) COBMECTHBIMU
3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.

3AIAHHUE 6
Cryaent 3Haet 20 BoripocoB nporpammsl 3 30. Toraa BeposiTHOCTh MPABHIILHOTO OTBETA
Ha 3 BOIIpoca paBHa

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

3AJAHHME 7

B nepBoii ypHe 6 Oenblx M 8 yepHBIX IIapOB, BO BTOpPOW 7 OenbIX M 3 yepHBIX miapa. M3
HayJauy B3SITOM ypHBI BBIHYT OAMH 1ap. Toraa BEpOSATHOCTh TOTO, YTO 3TOT LIAp OKAXETCs OebIM,
paBHa

| Otser |

3AIAHUE 8
Co6biTre AMOXKET HACTYIUTH JIMILb HPH YCIOBHMH MOSBIEHUS OJHOTO U3 2-X HECOBMECTHBIX

co6brruit B1 u B, , 00pa3yoIKX NOJHYIO rpyniy. 3BecTHBI BEPOSITHOCTh P(B)=2/3 4 YCIIOBHBIE
BEPOSITHOCTH Py, (A) =1/3, Py (A)=2/5. Toraa BeposITHOCTh COOBITHS A paBHa

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

3AJIAHME 9

JluckpeTHas ciiydaiiHasi BEJIMYMHA 3aJaHa 3aKOHOM PaCIpeIeICHUs] BEPOSTHOCTEN
X 1 3 5
= 0, 0, 0,
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Torna e€ pyHkuus pacnpeneneHust BEpOSTHOCTEH F(x) MMEET BUJ
BAPUAHTBI OTBETOB:
0 npu X<1 01 npu Xx<1
F(x) = 03 npu 1<x<3 F(x) = 04 npu 1<x<3
06 npu 3<x<5 1 npu 3<x<5
1) 1 npu X>5 2) 0 npu X>5
0 npu X<1 0 npu X<1
01 1<x<3 01 1<x<3
F(x) = npu 1< F(x) = npu 1<
04 npu 3<x<5 03 npu 3<x<5
3) 1 npu X>5 4) 0,6 npu X>5.
3AJJAHHUE 10

HenpepriBHasi ciyvaiiHasi BeIM4YMHA 3a/1aHa HHTETPAIbHON PyHKIMEH
0 npu X<0,
F(X)={x*/9 npu 0<x<3

. 1 npu X>3.
pacrpeiesieHus: BEpOsSTHOCTEH

Toria IIOTHOCTH BEPOATHOCTEH F(X) meer BH/
| Otser |

3AJAHHUE 11

I'padux MIOTHOCTH BEpOSATHOCTEH f(X) noxasan na pucynke. Torya 3naueHue A
fix)

a

Y

0 1 2a
paBHO

BAPUAHTBI OTBETOB:1)0,5  2)1  3)v2  4)2.

3AJJAHUE 12

JluckpeTHas cirydaiiHasi BEIMYMHA 33/1aHa 3aKOHOM PacIipeieieHHs BEPOSTHOCTEN
X 0 1 3
P 0, 0, 0,

2 3 5
Torna e€ MaTemMaTHuecKoe 0XKUIaHHE U AUCTIEPCHS PAaBHBI
| Otser |
3AJJAHMUE 13

BeposaTHocTh HosBaeHus coObitus A B 30 HE3aBHCUMBIX MCIBITAHUSAX, MPOBOJIUMBIX I10
cxeMme bepnysn, pasHa 0,6. Torga nqucnepcus yncia NosIBICHUH 3TOr0 COOBITHS paBHA
BAPUAHTBI OTBETOB:1) 0,24  2) 18 3)7,2  4)12.

3ATIAHHME 14
HenpepriBHas ciyvaifHasi BelrMunHa pacnpeziesieHa paBHOMepHO Ha nnTepsaie (6, 10). Torna

e€ MaTeMaTH4YECKOEe OKHIaHUE U AUCTICPCHUA COOTBCTCTBCHHO PABHBI
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‘ Orser |

3AJAHHUE 15
HenpepbiBHas cilyyaiiHas BeauuuHa X MOJYMHEHA HOPMATBHOMY 3aKOHY paclpeeleHus ¢

MaTeMaTUYECKUM OKHJIAHUEM M(X)=a=20. BepositHocTh €€ momananus B uatepBan (20, 25)
paBHa 0,4. Torna BeposTHOCTH €€ nonasanus B uHTepsan (15, 20) paBHa

| Orser |
3AIAHHE 16
Cratuctudeckoe pacrpeieleHiHe BRIOOPKH UMEET BH/T
2 4 5 8
Xi
n 2 5 7 6

Torpga oTHOCUTENIbHAS YacTOTA BapHAHThI Xl =4 paBHa

| Otser |
3AJIAHHUE 17
ITo Beibopke o6bema N=100 mnocTpoena rucrorpamMma 4acTor.
n
h
10
8
a
2
04 8 12 16 X
Torna 3nauenue @ paBHO:
| Otser |
3AJJAHHUE 18
N3BecTHO cTaTHCTHYECKOE pacipeiesieHne BHIOOPKHI
6 7 1 1 1
X 0 2 3
5 6 8 7 4
n

" X
Torna e€ BeIOOpOUHasi CpeAHsIst ~ ¢ paBHA

| Otser |

3ATAHHUE 19

Jlana BwIOOpka oO0bemal. Ecinu KaXIbplid 2JIEMEHT BBIOOPKH YMEHBIIUTH B TPH pasa, TO

BbIOOPOYHASI CpeIHSAS X, -
BAPUAHTbBI OTBETOB:1) He uzmenurcs 2) ymeHbIIUTCA B 3 pasa
3) yBenuuutes B 3 paza  4) ymeHbIIUTCSA B 9 pas.

3AIAHHME 21
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Bri6opounas cpeaHsis A JAHHOTO CTaTUCTUYECKOTO pacnpeziesieHus: BBIOOpKU
2 4 5} 8 1
X 0

| 4

D

paBHa X, =6. Torna BeIOOpOYHAst AUCTIEPCUST — 6 PaBHA
BAPUAHTBI OTBETOB:1)41  2)2,20 3) 1,025 4) 6,25.

3AJAHHUE 22

Haiitn noBepuTENBHBIN WHTEpBal Ul OLEHKH C HAJEKHOCTBIO /7 =095 yenssecruoro
MaTeMaTHYECKOTO OKHMAAHMS HOPMAalbHO pACHpENeIeHHOro IpH3Haka X  IeHepaibHOM
COBOKYITHOCTHU X0, ecnn m3BecTHBI 06BEM BBIOOPKU n=30, BBIOOpOUHAS CpeIHsAs o = 2500,
CpelHee KBaJIpaTUYeCKOE OTKJIOHEHHE TeHEepAIbHOW COBOKYHMHOCTH O =100,  xpanTuin

HOPMAJILHOTO PACIpPE/ICICHHSI t=2,58.

‘ OTtser

7.3.2 IlpomexyToyHasi aTTecTanus

Bonpocwl k 3k3ameny (3 cemecmp ounoit popmor odyuenun, 3 cemecmp 3a04HoU hopmol
o0yuenus)

OCHOBHBIE TIOHATHS TEOPUH OOBIKHOBEHHBIX Hu(depeHnranbHblx ypaBHeHuit | OITK-1
NEepBOTO  TOPSIKA:  OIpENelieHHe OOBIKHOBEHHOTO  MU(QepeHIIHaTIbHOTO
ypaBHEHMs, (OpPMBI 3alIMCH OOBIKHOBEHHOTO AH(p(HEepeHIINaTIbHOTO YpaBHEHUS
NIEPBOTO MOPSAKA, TOHATHS OOMIETO M YacTHOTO PEHIeHUH, OOIIEero W 4aCTHOTO
UHTETPaJIoB.

[ToctanoBka 3amaun Komwm mis auddepennuansaoro ypaBHeHusi nepsoro | OINTK-1
MOpsIZIKa.

Teopema cyiecTBOBaHUS M €IUHCTBEHHOCTH perieHust it tuddepenunansHoro | OIIK-1
YPaBHEHHs IEPBOTO MOPSAIKA.

['eomeTpryeckuil cMbIC 0OIIEro MHTErpaja OObBIKHOBEHHOro A.y. nepsoro | OIIK-1
NOpsJKA.

Juddepenunanpuple  ypaBHEHUS TMEpBOro rmnopsiaka ¢ pasjgeneHHsiMu  u | OIIK-1
paseNAIOIUMUCI TIEPEMEHHBIMH.

Jluneitnsle quddepeHnnaIbHble ypaBHEHUs iepBoro nopsaka. Meroa Bapuanuu | OIIK-1
IIPOU3BOJILHON IIOCTOSIHHOM.

Juddepenunansupie ypaBHeHUs N-ro mopsiaka. OcHoBHbie moHATHS: ¢dopMmbl | OTTK-1
3aMucCH, TOHSATHS OOIIEro W YaCTHOTO PENICHUH.

[ToctanoBka 3amaum Komm wu KkpaeBod 3amaum Juis  oObikHOBeHHOro | OITK-1
JudepeHIIMaTBHOrO YpaBHEHHsI N-T0 MOpsiIKa.

WuterpupoBanue auddepeHnnanbHbIX ypaBHEHHH N-ro mopsaka Metogom | OITK-1
MOHM)KEHUS IOPSKA.

Jluneitapie ogHOpoaHBIe MU depeHanbabie ypaBHeHUs N-To mopsaaka. Oomme | OITK-1
CBOIMCTBA PEIICHUI: TOHITUS JUHEWHO 3aBUCHMbBIX W JIMHEWHO HE3aBUCHMBIX
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pemieHuit, ompenenutenas BpoHckoro, moHsATHE (YHIAMEHTAIBHOW CHCTEMBI
peLIeHui,

Teopema o0 cTpykType oOmero pemeHuss oOObIKHOBeHHOTo JmHelHoro | OITK-1
OJTHOPOAHOTO AH(dEPEHIINATHLHOTO YPaBHEHUS N-TO MOPSIIKA.

Jluneiinbie omHopoaHble muddepeHuanbHbie ypaBHeHUs N-ro  mopsaka ¢ | OITK-1

MNOCTOSIHHBIMUA KO3 pHUIIMEeHTaMU. XapaKTEPUCTHYECKOE YPABHEHUE, €T0 CBA3b C
nuddepeHIaIbHBIM YPAaBHEHUEM.

Bun yactHeIX pemeHuidt  auHEHHOTO  omHOpomHoro  muddepenmmansaoro | OITK-1
ypaBHEHHS N - TO MOPAIKA C MOCTOSIHHBIMH KO3((UIIMEHTaMH B 3aBHCHMOCTH
OT BHJA KOpPHEH XapaKTepUCTHUYECKOI'O YPAaBHEHUS.

Jlunelinple HEOAHOpPOAHBIC nu(QepeHranbHple  ypaBHeHus. Teopema o | OIIK-1

CTPYKType OOIIEro peieHus.

Pemenne nuHEHHBIX HEOMHOPOAHBIX auddepeHManbHblXx  ypaBHeHuid c¢ | OIIK-1

MOCTOSIHHBIMU KO3 durmenTamMu. Metoa mnoadopa YacTHOTO pELICHHS IS
IIpaBbIX YacTeH BUIA

f(x) =P,(x)e”, f(x)=M cosSx+ Nsin Sx, OfK-1

f (x) = P(x)e™ cos Bx+Q(x)e™ sin BX. OIIK-1
Pemennie nuHeWHBIX HEOAHOPOIHBIX nUpdepeHmanbHbIX ypaBHeHH MeTogom | OITK-1
BapHallly IPOU3BOJIbHBIX OCTOSIHHBIX.

Cucrembl nuddepenunanbueix ypaBHeHuil. [lonstue HopMmanbHOM cuctemsbl. | OIIK-1
[TonsiTust 0OOIIErO0 M YaCTHOTO pEIICHUN cucTeMbl. TeopemMa O IPUBEACHUU
muddepeHIManTbsHOr0 YpaBHEHUs N-TO MOpAIKa K HOpMalIbHOU cucteme. Metoa
VCKJIIOYEHHS] HEU3BECTHBIX.

Buel ciyyaitHbIX COOBITHI. OIIK-1
Knaccuueckoe M craructudeckoe ompezaeneHuss BeposTHocTu nosiBieHus | OIIK-1
coObIiTusi. OcHOBHBIE (GOPMYITBI KOMOMHATOPHKHU.

[TpyHIMIT CTATUCTHYECKOM YCTOMYMBOCTH OTHOCHUTEIbHBIX yacToT. CBsa3p u | OIIK-1
paszauune MeXIy KJIACCHUYECKUM M CTAaTUCTUYECKMM  ONpPEIEICHUSIMU
BEPOSATHOCTH.

I'eomeTpuueckoe onpenenenue BepoaTHocTh. 3anada broddona. OIlK-1
Anre6pa coObrtuif. Ilonsitust cymmsl W mnpousBeneHus cooObiThii, wux | OIIK-1
reomeTpuyeckas uHTepnperanusi. OCHOBHBIE 3aKOHBI alIreOpbl COOBITHH.

Teopema crokeHHst BEpoATHOCTEH JUIsi HecoBMECTHBIX coObITuil. CneactBus u3 | OIIK-1
Hee.

TeopeMma ciiokeHHs BEpOSTHOCTEH ISl COBMECTHBIX COOBITUH. OIIK-1
TeopemMa yMHOXKEHUSI BEPOSTHOCTEHN TSl 3aBUCUMBIX U HE3aBUCUMBIX coObITHil. | OITK-1
IToHsTHE YCIIOBHOM BEPOSTHOCTH.

TeopeMa 0 BEpOSITHOCTHU TMOSIBIIEHUS XOTsI ObI OJTHOTO COOBITHSI. OI1K-1
DopMya MOJIHON BEPOSITHOCTH. OIIK-1
dopmyna bepnymin. OI1K-1
JloxanbHas ¥ MHTETpaIbHas Teopemsl Jlamaca. OI1K-1
Omnpenenenue U TUNBI cioy4daiHbIX BenuuuH. [lonarue 3akona pacrpenenenus | OITK-1
CIIy4allHOM BeIM4MHBL. Pl pacnpeneneHus.

WuterpanbHas  QyHKUus  pacnpeneneHusi BepostHocteil.  Omnpenpenenue, | OIIK-1
BEPOSITHOCTHBIN CMBICII U CBOMCTBA.

II10THOCTE BEPOATHOCTEHN. Onpenenenue, BeposATHOCTHBIM  cmbicn 1 | OIIK-1
CBOMCTBA.

CBsi3p MeX1y MHTerpaibHOM (¢yHKuMeH pacnpeneneHus BepositHocted u | OITK-1

TJIOTHOCTBIO BEPOSITHOCTEN.
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Ornpenenenne, BEpOSATHOCTHBIN CMBICT M CBOMCTBAa MateMarnueckoro oxumanus | OITK-1
JUISl AMCKPETHBIX U HEMPEPBIBHBIX CIyYalHbIX BEJIHYHH.

OnpeneneHne, BEPOSITHOCTHBIA CMBICT U CBOMCTBA JUCIIEPCHH. OIIK-1
buHOMMAIBHBIN 3aKOH PaCIpECIICHMUS. OIIK-1
CpenHee u HauWBepOSTHEWIIIEE YUCIIA TIOSIBIICHUN COOBITUS TIpu OmHOMHansHOM | OITK-1
pacupeiesIeHUH.

3akoH pacnpenenenus [lyaccona. OIIK-1
PaBHOMEpHBIN 3aKOH pacrpeieICHUs] BEPOSTHOCTEH. OIIK-1
Hopmanbhbiii 3akoH pacnpeneneHusi BepositHocTeil. BepositHocts momaganus | OITK-1
HOPMaJbHO pAaCIpPEICICHHON Cly4yalHOM BEJIWYMHBI Ha MPOU3BOJIbHBII
KOHEYHBII UHTEPBAJL.

BeposTHOCTE TONIagaHusl HOPMAJIBHO pacipeneseHHoN cirydaitHoi Bennunabl Ha | OITK-1
WHTEpBajJ, CUMMETPUYHBIA OTHOCHUTEIBHO CpefHero 3HaueHusd. [IpaBuio Tpex

curM. Teopema JIsmyHoBa.

IIpenMer 1 OCHOBHBIE 3a/1a4 MATEMATUYECKON CTATUCTUKH. OIIK-1
[Tonsitue o BeIOOpOouHOM MeTozie. I 'eHepanbHas U BEIOOPOUYHAs COBOKYITHOCTH. OIlK-1
OcHOBHBIE OHATHSA MATEMAaTUYECKOM CTATUCTHKY (BapUAIlMOHHBIH psij, yacTtoTa, | OIIK-1
OTHOCHUTEIIbHAS 9aCTOTA, CTATUCTHYECKOE PACTIPe/ICIICHUE BEIOOPKH).

DOMnupudeckast QyHKINS pacnpezeneHus: BBIOOPKH U €€ CBOMCTBA. OIlK-1
ITonuron 4acToT ¥ NOJUTOH OTHOCUTEIBHBIX YaCTOT. OIlK-1
['ucrorpamma 4acToT U OTHOCUTEIIBHBIX YacCTOT. OIlK-1
ToueuyHble OIIEHKU TapaMeTPOB pacnpeeneHus. TpeOoBaHMs K OIICHKAM. OIlK-1
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TunoBoi BapuaHT OujeTa
no qucuuniauHe «CnenuanbHble pa3/iesibl MATeMATHKID)

MMHUCTEPCTBO HAYKHU U BBICHIET'O OBPA30BAHM S POCCHUICKOM
®EJIEPALIMU
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA30OBATEJILHOE
VUPEXJIEHWE BBICIIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

I[I/ICI_[I/IHJII/IHa ((CHCLII/IaJIBHBIe pasaciibl MATEMATHUKU»
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BUWIET

1. OcHOBHbIE TOHATHA TEOPUU OOBIKHOBEHHBIX JU(GdepeHInaIbHbIX ypaBHEHUN MEPBOrO

MopsI/IKa.
2. Teopema yMHOKEHUSI BEPOSATHOCTEH IS 3aBUCHUMBIX U HE3aBUCUMBIX COOBITHIA.

3.  Pewuts ypaBHeHHE: y" —2y"+y=2x.

' y arctgx
y=——+¢ , y(0)=L1
4. Peumts 3amauy Komm: 1+ x?

5. Haiit BeposSITHOCTh pabOThI ANEKTPUUYECKOM 1IeNH, U300paKEHHOW Ha PUC., €CJIU BEPOATHOCTD

paboTHI KaKJJ0T0 U3 HE3aBUCUMO pabOoTaoNINX 3JIEMEeHTOB 1enu pasHa p=0.9.

6. B maprum 10% HecranmapTHbIX aeraneit. Haymaay otoOpanbl 3 nmetasm. COCTaBUTH 3aKOH

pacnpenenenus Yucia CTaHIapTHBIX JeTallel Cpeid 0TOOpaHHBIX.

YTBepkeHo Ha 3aceqannu kKadeapsl MaTeMaTiku « 30» 04 2025 r., mpoTokoi Ne 7
3aB. xadeapoit O.M. Bapanosa / /

J1j1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYJIEHTOB B JUCTAHIIMOHHOM (opmate

B p83pa6OTaHHI>IX Ka(pe,upoﬁ «MaremaTuka OHHaﬁH'KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.



