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1 Henawn, 3a0a4M ¥ IVIAaHUPYEMbIe Pe3yJbTAThl 00y4eHHs 110 AUCHUILIHHE

Lemu: obecneunth y Oyayimiero croenuaiiucta (GOPMHUPOBAHHME JIOCTATOYHOTO YPOBHS
dyHIaMEHTAIbHON MaTeMaTH4eCKOW TOJATOTOBKHM M BOOPYKUTh €r0 KOHKPETHBIMU 3HAHUSIMHU,
YMEHUSMH W HaBBIKAMH, TMO3BOJISIOIMIMMH COTJIACOBATh (yHAAMEHTAIBHOCTh MAaTEMaTHYECKOTO
Kypca C TMPHUKJIAJHON HAMpPaBJICHHOCTHIO; PAa3BUTHE JIOTHYECKOTO, KOHCTPYKTHBHOTO, HATJISTHO-
00pa3HOro W ajJrOPUTMUYECKOTO MBIIIJICHHUS; BHIpAaOOTKAa YMEHHUS CaMOCTOSITEIHHO PACIIMPATh U
yIayOasTh MaTeMaTHYeCKHE 3HAHHWS; OCBOCHHE HEOOXOJUMOro MaTeMAaTHUYECKOTO armapara,
MTOMOTAIOIIETO aHAJTM3UPOBATh, MOJICIUPOBATh M pellaTh MPUKIAJHBIC 3a7a4u; (OopMUpOBAHUE Y
CTyJIeHTa HAYaJlbHOTO YPOBHS MATEMaTHYECKOW KYJIbTYphI, IOCTATOYHOTO IS IPOJIOJDKEHUS
00pa3zoBaHusl, HAYYHOH PaOOTHI MU MTPAKTUYECKON ACATEIHHOCTH.

3anaun: BeIpabOTKA SICHOTO MMOHMMAHUS HEOOXOTUMOCTH MAaTEeMAaTHYECKOTO 00pa30BaHMs B
MOATOTOBKE CIEIUAIKCTA, OaKasaBpa v MPeCTaBICHUS O POJIM U MECTE MAaTEMAaTHKH B COBPEMEHHOM
CHCTEME 3HAHUM; 03HAKOMJICHHE C CHUCTEMOU MOHSTUMA, UCIIOJIb3YEMBIX JUISl OMUCAHUS BAXKHEUILINX
MaTeMaTHYECKUX MOJICIEH W MaTeMaTHYeCKUX METOJOB, M MX B3aMMOCBA3bIO; (HOPMHUPOBAHHE
KOHKPETHBIX MPAKTUYCCKUX MPUEMOB M HABBIKOB ITOCTAHOBKH M PEHICHHS MaTEMaTHYSCKHUX 3a/1ad,
OpPUEHTUPOBAHHBIX HA MPAKTHUYECKOE MPUMEHEHUE MPU U3YUEHUU TUCIUILIMH MPodeccrnoHalbHOTO
IIUKJIA; BEIPA0OTKA y CTYJCHTOB YMEHHUS Ha OCHOBE CUCTEMHOT'O IOX0/1a CTPOUTH U HUCIIOJIb30BATh
MOJIEJIH JJIsi OMMCAHUS ¥ IPOTHO3UPOBAHUS PA3IIMYHBIX SIBICHUN, OCYIIECTBISATh UX Ka4eCTBEHHBII
¥ KOJMYECTBECHHBIM aHAIN3; W3YYCHHE OCHOBHBIX MAaTEMAaTHYECKHMX METOJOB NMPHUMEHHUTEIHHO K
PEIIEHUI0 HayYHO-TEXHUUECKHX 3aj1a4; oOecredeHrne MeXAUCIUILTMHAPHOTO MOJX0/1a, B TOM YHCIIe
BHYTPHU CaMOW MaTEeMaTHKH.

O6yuenne mo guctumuuHe «CrenuanbHble TJIaBbI
(dbopMUpOBaHUE y OOYIAFOIIUXCS CICAYIOMNX KOMITCTESHITUH:

MAaTCMaTUKW»  HAIIPpaBJICHO Ha

Koax n HammeHnoBaHnue
KOMIIETeHIIMH

I/IHIII/IKaTopr JOCTHIKCHUSA
KOMIICTCHI MU

HaumenoBanue noxkasaress
OLlCHHMBaHUA

OIIK-1. CnocoOeH npUMEeHSTh
€CTeCTBEHHOHAYYHbIE U
0OLIeMH)KEHEPHbIE 3HAHUS,
METO/Ibl MAaTEMaTUYECKOTI0
aHaJM3a ¥ MOJICTTMPOBAHUS B
npodeccuoHanbHOM
JeSITeTbHOCTH

NOIIK-1.1. ITonnmaer
TEOPETUYECKHE OCHOBBI
€CTeCTBEHHOHAYYHBIX U
TEXHUYECKUX JTUCIMILINH,
OCHOBHBIE 3aKOHBI
(YHKIIMOHMPOBAHUS OOBEKTOB
npogecCuoHaNIbHON
NesITeNbHOCTH;

NOIIK-1.2. Ilpumensier Ha
MIPAKTHKE MaTeMaTHYECKue
METOBI ISl aHAIIN3a U
MO/JICIIMPOBAHUS Pa3IMYHBIX
aCIeKTOB (PYHKIIMOHUPOBAHUS
00BEKTOB MPOECCHOHATHHON
TeSITeTbHOCTH;

NOIIK-1.3. Bnaneer
HaBBIKAMU aHAJIN3a M CHHTE3a
aBTOMATH3UPOBAHHBIX CHCTEM
Y MIX DJIEMEHTOB C YYETOM HUX
crnenuuKH.

3HaTh: OCHOBHBIC IOHATHS U
YTBEPKACHHUSI BEKTOPHOTO
aHaJln3a, TCOPUU PYHKIMH
KOMILIEKCHOTO MIEPEMEHHOTO,
PSI0B, TEOPUHU BEPOSITHOCTEM.
YmMmers: [IpumeHaTs MeToabl
BEKTOPHOTO aHAJIN3a, TEOPUU
(GYHKITUN KOMILIEKCHOTO
MEPEMEHHOTO, TEOPUU PSIJIOB,
ONEPALMOHHOIO UCYUCIIEHUS
JIUIS IOHUMAaHHS aJIcKBaTHOM
COBPEMEHHOMY YPOBHIO
3HaHUN HAYYHON KapTUHBI
Mupa.

Baagern: HaBEIKaMU
MIPUMEHEHUS MOJO0KEHUN
BEKTOPHOTO aHAJN3a, TEOPUU
(GYHKITUN KOMILIEKCHOTO
MEPEMEHHOTO, TEOPUH PSI/IOB,
ONEPALMOHHOTO UCYUCIIEHUS
JUISI IPUMEHEHUS B
npodeccuoHaNBHOMI
JIeATEIbHOCTH Ha
COBPEMEHHOM YPOBHE 3HAHUM.




2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl

HucuunivHa oTtHocutcss K Mopgymo  "Maremarudyeckue U
«ducuummunasl  (Moaynm)». Jucuuminna
HEIOCPEICTBEHHO CBsI3aHa CO CICAYIONTUMU JUCIUILITMHAMU U ipakTukamu OOIT:

Jluneitnas anreOpa;

MatemaTnyeckuii aHajiIus;

Teopus aBTOMaTU4ECKOTO YIIPABICHUS;

DJIEKTPOTEXHUKA,;

JTUCIAILINHEL"

MexaHnmka poOOTOB 1 MEXaTPOHHBIX MOJTYJICH;

oOs3arenpHO yactu Oioka bl

CuroBas npeo6pa3OBaTeanaﬂ TCXHHUKA.

CCTCCTBCHHO-HAYYHbIC

3 CTpyKTypa M cofep:KaHue AUCHUTLTHHBI

OO6m1ast TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIBI, 108 qacos.

3.1 Buabl yueOHoii padoThl M TPYI0EMKOCTh

Ne Bux yuebHoii paoTbr KouaunuectBo | CemecTpbl
n/n 4acoB 3
1 | AyautopHble 3aHATHS 36 36
B ToMm uucie:
1.1 | Jlexuunm 18 18
1.2 | CemuHapckue/npakTHIECKHUE 3aHSATHSI 18 18
1.3 | JIabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTeqibHAsI padoTa 72 72
B Tom uncrne:
2.1 | PI'P 36 36
2.2 | llonroToBka K ceMHUHAPY 18 18
2.3 | IloaroroBka K SK3aMEHY 18 18
3 | IlpoMekyTOUHASI ATTECTALHSA
3auet/nud.3auer/7K3amMeH - E)
HTroro 108 108




3.2 TemaTu4yecKuii MJIaH U3y4YeHUs TUCHUTLTHHBI

n/n

Pa3genanl/TeMbl
JTUCIHUIIINHBI

TpynoeMKoCcTh, 4ac

Bcero

AynutopHas pabora

Jlexmun

Cemunapckue/
MPAKTUYCCKHE
3aHSATHUS
JlabGoparopHbie
3aHATHUS

[IpakTnueckas

IIOATr0OTOBKA

CamocrosiTeJabHas
padora

Pa3znen 1. OObIKHOBEHHBbIE
auddepeHnuaIbHbIe YPABHEHUS

w
(o]

11

Tema 1.  OcHOBHBIE  TIOHSTHS
OOBIKHOBEHHBIX (P epeHITMATBHBIX
ypaBHEHUN (J1.y.) TEPBOTO MOpPsIKA.
3agaua Komm, TeopeMa
CYIIICCTBOBAHMS M CTUHCTBCHHOCTH €€
pemtenus [TousTust 0611€r0 1 YaCTHOTO
peumieHuid, oOmEro M  YacTHOIO
UHTErpanoB. ['eoMeTprueckuili cCMbICIT
obmiero uHTErpana 1.y 1-ro mopsika

1.2

Tema 2. Pemenuwe a.y. nepBoro
IopsiAKa €  pasfeleHHbIMM U
pa3aeNAoIUMHUACS IIEPEMEHHBIMY,
OIHOPOJIHBIX J.y., YpPaBHEHHH B
NOJIHBIX JuddepeHimanax

1.3

Tema 3. JluneiiHbie na.y. TEpPBOTO
opsiAKa Meton BapHalyu
MIPOU3BOJIBHOM ITOCTOSIHHOM, METOJ
npousBeneHui bepHymm. YpaBHeHue
bepnysn.

14

Tema 4. Huddepenunanbuble
ypaBHEHHsSI  BBICIIMX  TOPSIKOB.
OcHoBHble  moHsATHA. IlocTaHoBKa
3amaun  Komm, KkpaeBoW  3aaaun.
WuTerpupoBanue ypaBHEHUI METOI0M
MTOHWKECHHUS TIOPSIIKA

1.5

Tema 5. JIuneliHbIe OQHOPOIHBIE 1.y. N
-ro nopsanka. Teopema O CTPyKType
o011ero pelieHus JMHENHBIX
ONHOPOJHBIX J.y. N -TO TMOpPSAKA.
ITocTpoenue byHIaMeHTanIbHON
CUCTEMBI PELICHUHN Il YPaBHEHHU C
MIOCTOSIHHBIMU K03(ppunimenramu.

1.6

Tema 6. Pemenune JIMHEWHBIX
OJIHOPOJIHBIX J.y. N —-TO TOpsaKa C
MOCTOSIHHBIMH KOd(duiueHTamu. Bu
YaCTHBIX  PEIIEHUH  OAHOPOJIHOIO
YpaBHEHUsI B 3aBUCUMOCTH OT BHJA




KOpHe XapaKTepUCTHUECKOT O
ypaBHEHMSI

1.7

Tema 7. JInHeHbIE HEOTHOPOAHBIE 11.Y.
N-ro nopsnaka. Teopema 0 CTpyKType
obmero pemienus. Meton moadoopa
YaCTHOIO PEIICHUS Uil Pa3InYHbIX
CIICHUAJIbHBIX BUI0OB HpaBOﬁ qacTu.

1.8

Tema 8. JIuHeliHbIe HEOTHOPOAHBIC 1.Y.
BTOPOTO TOpPsiIKA C TMOCTOSIHHBIMU
kod(puimeHTaMu ¢ TPOU3BOJILHOU
HEIPEPBIBHOW IIPaBOM 4acTbro. MeTton
BapHalu MIPOU3BOJIBHBIX
nocTostHHbIX. KpaeBbie 3a1aun

1.9

Tema 9. Cucrembl OOBIKHOBEHHBIX
¢ hepeHIMATBEHBIX YpaBHCHUH.
OcCHOBHBIC TTOHSTHS. Perenne
HOPMAaJbHBIX  CHUCTEM  JIMHEHHBIX
mudepeHInanTbHBIX ypaBHEHUU
METO/IOM HUCKIIOUEHMSI.

Pasnea 2. Teopusi BeposiTHOCTEI

42

28

2.1

Tema 1. Bsemenne. DOineMeHTHI
KOMOMHATOPHKH.

2.2

Tema 2. OCHOBHBIE MOHATHS TEOPUU
BeposTHocTe. CiyuaiiHble cOoObITHS,
ux THUIIBI. Kunaccuueckoe u
CTaTHUCTUYECKOE OTIpeIECTICHUS
BEPOSATHOCTH, ux CBOIICTBA.
HenocpencrBennblii MOJICYET
BEPOATHOCTH Ha OCHOBE
KJIACCHYECKOI'0 ONpeesICHusl.

2.3

Tema 3. I'eomerprueckas
BEpOSITHOCTh.  3agada  broddona.
.Anrebpa coObITUN. 3aBUCHUMBIE U
HE3aBUCHUMBbIE COOBITHS.  YCJIOBHas
BEPOATHOCTb. (OCHOBHBIE  TE€OPEMBI
TEOPUH BEPOATHOCTEHN.

2.4

Tema 4. dopmyna IIOJIHOU
BeposiTHOCTH. Popmyna bepryn,
JIOKaJbHasl U WHTErpalibHasi TEOPEMBI
Jlamutaca

2.5

Tema 5. CmyuaiiHble BEJIWYMHBI, UX
THIIBI, TOHATHE 3aKOHA paclpeieeHus
ciy4yaiiHOM  BenuuuHbl. OCHOBHBIE
3aKOHBl PACIPEACIICHUSI JTUCKPETHOU
CIIy4anHOM1 BEJIMYUHBI
(runepreoMeTpuvecKuii,
OMHOMMAJIBHBIH, pacmpeneneHue
[Iyaccona).

2.6

Tema 6. YucnoBble XapaKTEpPUCTUKU
JMCKPETHBIX u HEIPEPBIBHBIX
CIIy4alHBbIX BEIIMYHH.




Marematnueckoe O0XKHJIaHUE 51
JUCTepCusl CIy4YalHbIX BEJIIMYUH, HX
BEPOSITHOCTHBIM CMBICII U CBOMCTBA.
[1110THOCTH BEPOSITHOCTEN

Tema 7. 3akoHbl pacupeleneHus
HEMPEpBIBHBIX CIyYallHBIX BEJIMYUH
(paBHOMEPHBIIA, HOpPMaJIbHBIN).
LlenTpanpHas npejesibHas Teopema.
Pasnea 3. DiiemeHTBI
MaTeMATHYECKON CTATUCTHKH

Tema 1. OcHoBHbIE 3a1a4uu
MaTeMaTH4eCKON CTaTHCTHUKH.
Bribopounsiii  Meton. ['enepanbHast
COBOKYITHOCTb u BBIOOpKA.
3.1 | CraTuctuyeckoe pacripenesieHue 2 0 0 0 4
BbIOOPKU. [TocTpoeHne sMnupuueckoi
(GYHKIMM pacmpeseleHnus: BBIOOPKH,
MOJINTOHA u TUCTOTPaMMBI
OTHOCHUTEJIbHBIX YaCTOT.

Tema 2. Toueunsie OLICHKH
rapameTpoB pacnpeseneHusl.
Hecmeniennbie, >QQexTuBHBIE |
3.2 | cocTosATenbHbIE OIICHKU. BBIOOpouHas 0 2 0 0 4
CpEIHssL. Bri6opounas "
ucnpasieHHas naucnepcud. llonstue
00 MHTEPBAJIbHBIX OLIEHKAX.

2.7

12 2 2 0 0 8

Hroro | 108 18 18 0 0 72

3.3 Coaepxanue TUCHUNINHBI

Pasznen 1. O0bIkHOBeHHBIE T PepeHIHATbHbIC YPABHEHUS

Tema 1. OcHOBHBIE TOHSTHSI OOBIKHOBEHHBIX AUPPEpeHIInaNbHbIX YPaBHEHUH (11.y.) IEPBOTO
nopsaka. 3agaya Ko, Teopema cyecTBOBaHUS U €IMHCTBEHHOCTH €€ perieHus [Tonsatus obiero
Y YaCTHOTO pelleHu, 00IIero ¥ 4aCTHOTO MHTErpaoB. [ eoMeTpruiecKuii cMbIc 0011Iero HHTerpana
n.y l-ro nopsiaka

Tema 2. Pemenue a.y. TEpBOTO TMOpPSAKAa C pa3leICHHBIMH U Pa3aeisi FOIIUMHUCS
HepEeMEHHBIMH, OJTHOPOHBIX J.y., YPAaBHEHUH B MOJIHBIX AU depeHuanax

Tema 3. Jlunelinble 1.y. nepBoro nopsjaka MeToj Bapuanuu MpOU3BOJBHOM MOCTOSHHOM,
MeToJ NpousBeneHuil bepuyinu. Ypasuenue bepnyim.

Tema 4. JludpdepenunanbHble ypaBHEHUS BBICIIUX NOPAAKOB. OCHOBHBIE TMOHATHS.
ITocranoBka 3agaun Komn, kpaeBoi 3amaun. MHTErpupoBaHue ypaBHEHMM METOJOM IOHMKEHUS
opsiKa

Tema 5. JIuneitHble OTHOPOAHBIE 1.y. N —TO MopsaAKa. Teopema o CTpyKType 00IIero permeHus
JUHEHWHBIX OJTHOPOIHBIX 11.y. h —T0 Topsiaka. [loctpoenne pyH1aMeHTaTbHON CUCTEMBI PEIICHUH IS
YPaBHEHHH C MOCTOSHHBIMH KO3 UIIMEHTaMH.

Tema 6. Pemenue nMHEMHBIX OJHOPOJHBIX J.y. N —-TO TOpsAAKA C TOCTOSHHBIMU
ko3 unrenTamMu. By yacTHBIX peleHnii 0THOPOIHOTO YpaBHEHHS B 3aBUCUMOCTH OT BUa KOPHEH
XapaKTEPUCTUUECKOTO YPaBHEHUS

Tema 7. JluneliHble HEOAHOPOIHBIE I.y. N-TO TOpsAIKa. Teopema O CTPYKType oOIero
pemieHus. Metoz noadopa 4aCTHOTO peUIeHUs ISl pa3IUYHbIX CIIELUATbHBIX BUJIOB MPAaBOIl YacTH.



Tema 8. JIunelinbie HEOTHOPOIHBIE A.Y. BTOPOTO MOPsAKA C TOCTOSTHHBIMU KO3 (hUITUeHTaMuU
C IPOM3BOJIBLHOM HEMPEPBIBHON NpaBoOil YacThio. MeTon BapualMM MPOU3BOJIBHBIX MOCTOSHHBIX.
KpaeBble 3a1aun

Tema 9. Cucrembl 0OBIKHOBEHHBIX AH(depeHIInanbHbIX ypaBHeHUH. OCHOBHBIC MOHSTHS.
Pemienne HOpManbHBIX CHCTEM JIMHEHHBIX AU pepeHInanbHbIX YpaBHEHUH METOJOM UCKITIOUCHHS.

Pasnen 2. Teopusi BeposiTHOCTEIH

Tema 1. Benenue. D1eMeHTH KOMOMHATOPUKH.

Tema 2. OcCHOBHBIC TOHSTHS TEOPHH BepOSTHOCTEH. Ciy4aiiHbIe COOBITHS, WX THIIBL
Kitaccnueckoe M CTaTUCTUYECKOE ONpENENIEHUs BEPOATHOCTH, MX CBOMCTBA. HemocpencTBeHHBbIH
IIOZICYET BEPOSITHOCTH HA OCHOBE KJIACCUYECKOTO OIIPEIEICHUS.

Tewma 3. 'eomeTpuueckas BeposATHOCTh. 3anada broddona. .Anredpa coObITHIA. 3aBUCUMBIC U
HE3aBUCHMBbIE COOBITUS. Y CIIOBHAS BepOATHOCTh. OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEH.

Tema 4. ®opmyna noaHoi BeposiTHocTH. Popmyna bepHyiu, JIoKajlbHAsE U UHTETpaibHas
teopemsl Jlarutaca

Tema 5. CnydaiiHble BEIWYUHBI, UX THUIbI, MOHATUE 3aKOHA pacHpelesieHUs CIy4dailHOU
BenuuuHbl. OCHOBHBIC  3aKOHBI  paCHpeieNieHUs  JUCKPETHOW  CIydyalHOW  BEITUYUHBI
(runepreoMeTprUecKuii, OMHOMHUATIBHBIN, pactipenenenue [lyaccona).

Tema 6. HucnoBble XapaKTEPUCTUKHU JUCKPETHBIX U HEMPEPHIBHBIX CIyYalHBIX BEIIUYHWH.
MareMaTnueckoe 0XHAAHUE M AUCHEPCHUs] CIIyYallHbIX BEJIWYUH, UX BEPOATHOCTHBIA CMBICI U
cBorcTBa. [I10THOCTE BEpOATHOCTEN

Tema 7. 3akoHBl pacmpenelieHUss HENPEPHIBHBIX CIy4YailHBIX BeIHYMH (PaBHOMEPHBIH,
HOpMaJIbHBIN). LleHTpanbHas npenenpHas TeopemMa.

Paznea 3. DiieMeHTBI MaTeMaTH4eCKOI CTATHCTUKHU

Tema 1. OcHOBHBIE 331a4l MATEMaTHUECKOM cTaTUCTUKU. BbiOopouHsblil MeTo 1. [ eHepanibHas
COBOKYITHOCTb U BbIOOpKa. CTaTuCTHUECKOE paciipeseneHne Bbioopku. [locTpoenne sMnupuueckoin
(byHKIMU pacnpeaeneHns BBIOOPKHU, MOJIUIOHA U THCTOTPAMMBbl OTHOCUTENBHBIX YacTOT.

Tema 2. ToueuHble OLIEHKH NapaMeTpoB pacnpenenenus. Hecmenienusle, 3¢ (eKTuBHbIE U
cocTosATeNbHbIE OLleHKH. BeiOopouHast cpeanss. Beibopounas u ucnpasineHHas aucnepeun. [lonstue
00 MHTEPBAJILHBIX OLIEHKAX.

3.4 TemaTnka ceMMHAPCKUX/NIPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1 CeMuHapckue/mpakTHUECKUE 3aHSITUS

[IpakTnueckoe 3anatue 1. MHTerpupoBaHue pa3IuyHBIX TUIOB JAUd@epeHnanbHbIX
ypaBHEHHH (1.y.) epBOro nopsiaka

[IpakTnueckoe 3anstue 2. MHTErpupoBaHue A.y. n —TO MOPSAKA. METOJOM MOHUKEHUS
HopsiAKa

[Ipaktnueckoe 3aHsThe 3. PemieHne IWMHEHWHBIX OJHOPOJHBIX [.y. N —TO TOpsAlIKa C
MOCTOSIHHBIMU K03 punimenTamu.

[IpakTnueckoe 3anstue 4. PenieHue JIMHEMHBIX HEOJHOPOIHBIX A.y. N-TO TOpSAKa C
MOCTOSIHHBIMHU K03 puimenTamu u cucrem

[IpakTnueckoe 3anatue 5. Penmenue 3a1a4 Ha HEMOCPEICTBEHHBIN MOICYET BEPOSITHOCTH HA
OCHOBE KJIACCUYECKOT'O OTIPEJIeIEHUs C UCIIOIb30BaHNEM (POPMYII U MPaBUII KOMOMHATOPUKH.

[IpakTnueckoe 3ansitue 6. Anredpa coObITUN. 3aAaun Ha MPUMEHEHHE OCHOBHBIX TEOPEM
TEOPUH BEPOATHOCTEN U CIIEICTBUM U3 HUX

[Ipaktnueckoe 3aHATHE 7. YHCIOBBIE XapaKTEPUCTUKA M 3aKOHBI pacHpeieleHus
JUCKPETHBIX CIIy4alHBbIX BEJIMYHH.
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[IpakTnueckoe 3aHsaThe 8. UMCIOBBIE XapaKTEpPUCTUKU M 3aKOHBl paCIpPEIEIICHUS
HEIPEPBIBHBIX CIYYANHBIX BEJTUYHUH

[Ipaktuueckoe 3anstue 9. KonrposibHoe TecTupoBaHue

3.4.2 JIabopaTopHbI€ 3aHATUSA

He npenycmorpensl

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycMmotpensl

4 YyeOHO-MeTOaAMYECKOE M MHPOPMALTMOHHOE o0ecIeYeHne

4.1 HopmatuBHblie 1oKyMeHTbI 1 [OCTsb1

He npenycmoTpenst

4.2 OcHOBHasI IUTEpaTypa

1. Aemupnosuy, b. I1. luddepenumnansusie ypaBHeHHs : yaeOHOe mocodue i By30B / b. 1.
Hemunosuy, B. I[1. Mongenos. — 6-e u3z., crep. — Cankr-IletepOypr : Jlanb, 2022. — 280 c¢. —
ISBN 978-5-8114-9441-5. — TekcT : 3neKTpOHHBIH // JIaHb : 31eKTpOHHO-OMOIMOTEYHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/195426.

2. Munocues, B. b. Kypc matematuku 1l TEXHUUECKHUX BBICIIMX Y4YEOHBIX 3aBEJCHUI :
yuebHoe nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3y6koB. — 2-e u3zf., ucnp. — CaHkT-

[Tetepoypr : Jlawp, 2022 — UYacte 3 : JluddepenuumanbHble ypaBHEHUS. YpaBHEHUs
mateMaTHueckoi pusuku. Teopus ontumuszanmuu — 2022. — 528 c. — ISBN 978-5-8114-1560-1. —
Texct:  snexTpoHHbl /  Jlamp  :  2JekTpoHHO-OmMOmmoreyHas  cucrema. —  URL:

https://e.lanbook.com/book/211358.

3. Kauxo, 1. A. Teopus BeposTHOoCcTel 1 MaTemarnueckas cratuctuka / M. A. Karko, I1. C.
bonnapenko, I'. B. T'openoBa. — 3-e u3zn., ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2023. — 436
c. — ISBN 978-5-507-45492-1. — Tekcr : 3neKTpoHHbIH // JlaHb : 37EKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/302663.

4.3 lonoTHUTEIbHAA JIUTEPATypa

1. Hosak, E. B. UnTerpanbHoe ucuucienue u auddepeHnuanbHble ypaBHEHUS @ yueOHOe
nocobue / E. B. Hosak, T. B. Psa3anoBa, 1. B. HoBak ; nmon penakumeir T. B. Ps3anoBoil. —
ExarepunOypr : Yp®V, 2015. — 111 ¢. — ISBN 978-5-7996-1536-9. — Tekct : anekTpoHHbI# //
Jlans : anextpoHHO-OnOMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/98334.

2. Munocues, B. b. Kypc maremaTuku /Uiss TEXHUYECKMX BBICIINX yYEOHBIX 3aBelCHHH :
yaeoHoe mocodue / B. b. Munocries, B. A. JIsxoBckuii, A. 1. MapTeIHEHKO. — 2-€ W3], UCIIP. —
Canxkr-IlerepOypr : Jlanb, 2022 — Yactp 2 : OyHKIMHU HECKOJIBKUX MEepEeMEHHBIX. MHTerpaabHoe
ucuncinenue. Teopus moms — 2022. — 432 c¢. — ISBN 978-5-8114-1559-5. — Tekcr :
AIIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/211355.

3. Ilymxaps, E. A. Kypc mMaTremaTuku A TEXHHMYECKHX BBICHIMX Y4YeOHBIX 3aBEIECHUH :
yaeoHoe ocoome / E. A. ITymkaps, H. A. bepkos, A. 1. MapTeiHeHKO. — 2-¢ U31I., ucnp. — CaHKT-
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[TetepOypr : Jlanb, 2022 — YacTs 4 : Teopus BeposTHOCTEH U MaTeMaTudeckas cratuctuka — 2022,
— 304 c. — ISBN 978-5-8114-1561-8. — Texkcrt : 2yeKTpoHHBIN // JlaHb : SJIEKTPOHHO-
oubnmuoteunas cucrema. — URL.: https://e.lanbook.com/book/211382.

4.4 JnekTpoHHBIE 00pa3oBaTeIbHbIE PECYpPChI

IIpoBeneHue 3aHATUH U aTTeCTallMi BO3MOXKHO B TUCTAHLIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTEeMBl JUcTaHIMOHHOTO oOyueHust yHuBepcurera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTuka» JIEKTPOHHBIX OOpa3oBareibHbIX pecypcoB (DOP) mo Bcem pasaenam
IIPOrPaMMBI:

Hazpanue S0P
JuddepennnanbpHbie https://online.mospolytech.ru/course/view.php?id=4396
YpaBHCHU
OcuoBel  Bapuarmonnoro | https://online.mospolytech.ru/course/view.php?id=476
NCUYUCJIICHUA

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

Pazpaboranusie DOP BKIIOUAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.

4.5 JIuuieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MpPorpaMMHoe
o0ecreuenue

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpeMeHHbIe MPO(ecCHOHAIbHbIE 0a3bl TaHHBbIX H HHPOPMAIIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

ITepeuensb pecypcoB cetr IHTEpHET, TOCTYIHBIX 11 OCBOCHUS JUCIUIUINHBI:

Ne Haumenosanune Ccpuika Ha pecypce JoctynHocTh

WHudopmannoHHO-CIIPpaBOYHbIE CUCTEMBI

HocTtynHa B ceTn
1 |Stack Overflow https://stackoverflow.com/ | uaTepHer 6e3
OTpaHUYECHU N

o | UHdopmanronHsie pecypest Cetu

KoucymerantILmioc http:// www.consultant.ru JlocTymHO

[Mopran ®enepanbHBIX TOCYIAPCTBEHHBIX
3 | o6pazoparensHEIX cTaHapToB Bhicmero | http://www.fgosvo.ru. JocTtymHo
o0Opa3oBaHUs



http://www.consultant.ru/
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DNEKTPOHHO-OMOIMOTEUHBIC CUCTEMBI

Jlanpb https://e.lanbook.com/ JlocTymiHa B ceTH
4 Nureprer 6e3
OTpaHUYCHUH

IPR Books https://www.iprbookshop.ru/ | loctynHa B cetu
S Nureprer 6e3
OTpaHUYCHUHN

[TpodeccrnonanbHbie 0a3bl TaHHBIX

ba3a qaHHBIX HAyYHOM AIIEKTPOHHOMN http://www.elibrary.ru JlocTymHO
6 | Gubnmorexn

(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JlocTymHO
7 | monmremarmueckas pedeparusHo-
o6ubnunorpaduueckas u HayKOMeTpUyecKas
(bubnmmomeTpuyeckas) 6aza JaHHBIX

5 MaTepl/IaJILHO-TeXHI/I‘IeCKOC o0ecreuyeHue

Aynuropus Ui JEKIUOHHBIX, MPAKTUYECKUX U CEMHHAPCKUX 3aHATHH. OOopyaoBaHHe U
anmnaparypa: ayJIuTOpHas JI0CKa, BO3MOXXHOCTb HCIOJB30BaHUS MYJIbTUMEIUWHOIO KOMILIEKCa
(poexTop, MepCOHATBHBIA HOYTOYK WJIH MEPCOHATBHBIA KOMIBIOTED).

6 MeToanueckue peKoMeHaaluu

6.1 MeToauyeckue peKOMeHAANH J1JIsl IPENoIaBaTesisi 10 OPraHu3aun
00y4eHust

[Ipexxne Bcero, ciemyer oOpaTUTh BHHUMAaHHME CTYJEHTOB Ha TO, YTO MPAKTUYECKU BECH
M3y4aeMbIil HMU MaTepHall He TpeOyeT KaKoW-Tu0o0 CreluaabHOM (JIOMOJIHUTEBHOM ) MOJTOTOBKH U
BIIOJIHE MOXKET OBbITh YCIEIIHO M3YY€H, €CIH CTYACHTHI OYyIyT MOCENIaTh 3aHSTHS, CBOEBPEMEHHO
BBITIOJIHSITh JIOMAIlTHUE 3aJaHUs W TIOJIb30BaThCsA (TIPH HEOOXOJMMOCTH) CHUCTEMOM TIUIAHOBBIX
KOHCYJIbTallUi B TEYEHUE KaXXI0ro cemecTpa. Bomenmme B Kypc MaTeMaTUKU pa3lebl sIBISIOTCS
KJIACCUYECKUMH, B TO € BpPEMsI OHU TNMPAKTHYECKH OPUEHTHUPOBAHBI, TaK KaK MMEIOT HIUPOKOE
pacnpocTpaHEHue MJisl pelIeHUs pa3HOTO poja 3ajad BHYTPH CaMOW MaTEeMaTUKH U MPUKIAAHBIX
3amadu. MIX ocBOeHHE MOMOXET CTYJIEHTaM JIOTHYECKH BEPHO, apTYMEHTHPOBAHO M SICHO CTPOWTH
YCTHYIO ¥ MHUCHMEHHYIO peub, YCIEIIHO MPUMEHSATh HAKOIUJICHHBIE 3HAHUS B MPOQECCHOHATHHON
JIeSATeTLHOCTH.

HeoOxoguMo ¢ camMoro Havanma 3aHSATHH pPEKOMEHIOBATh CTYIEHTaM OCHOBHYIO H
JIOTIONTHUTEIbHYIO JINTEPATypy, @ B KOHIIE CEMECTpa JaTh CIHCOK BOIPOCOB JJis MOATOTOBKH K
DK3aMEHY.

Ha nepBom 3aHsATHY 1O AUCITUTUIHHE CIIEAyeT 00s3aTeIbHO TPOUH(POPMUPOBATH CTYIECHTOB O
BUJe U (HopMe MPOMEKYTOUHOM aTTeCTallMy MO JUCIHMILIMHE, CPOKAX €€ MPOBEIEHUS, YCIOBHIX
JIOTTyCKa K MTPOMEXKYTOYHON aTTECTAIlUH, IPUMEHSIEMBIX BUIaX TIPOMEKYTOUYHOTO KOHTPOJIA.

N3noxeHnne TEOPETUUYECKOrO0 Marepuana JOJKHO COMPOBOXKAATHCS WILIIOCTPATUBHBIMU
puUMepamMu, TIIATETbHO OTOOPAHHBIMH IPETOAaBaTEIeM TaK, YTOObI TEXHHYECKHUE TPYIHOCTH H
BBIKJIAJIKM TIPU PELICHWU 33a7a4d HE OTBJIEKAJIM OT TJABHOTO: OCMBICIEHUS HJIEU U CYTH


http://www.elibrary.ru/
http://webofscience.com/
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IpUMEHseMbIX MeTooB. ClieqyeT Bcerja yKasblBaTb IIPUMEPBl IPAKTUYECKOIO IPUMEHEHUs
PACCMOTPEHHBIX HA 3aHATUSAX ypaBHEHUH U (popMmyJl.

[IpakTuyeckne 3aHATHS JOJDKHBI OBITH OPraHM30BAaHBI IPENOJaBaTeNIeM TaKUM 00pa3oM,
YTOOBl  OCTABAJOCh BpPEMs Ha IEPUOAMYECKOE BBIOJHEHME CTYACHTAaMH  HeOOJbIION
CaMOCTOSITENIbHOW PadOTHI B Ay JUTOPUH JJISl IIPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHaa.

[IpenonaBaTens, BeOyLIUMM MPAKTUYECKHE 3aHATHS, JOJDKEH COIJIAcOBBIBaTh Yy4eOHO-
TEMAaTUYECKH TUIaH 3aHATHI C IEKTOPOM, HCIIOJIB30BaTh EAMHYIO CUCTEMY 0003HAYCHUH.

IIpenonaBatemnto cieayeT JOOMBATbCA CUCTEMaTUYECKON HENIPEPBIBHOM paboThI CTYICHTOB B
TEUYEHHUE CEMECTPa, HE0OXOAUMO BBISBISATH CHIIBHBIX CTYCHTOB M IPUBJIEKATh UX K HAYYHOU paboTe,
K YYaCTHIO B Pa3HOI'0 pojJa OJIMMIINA/IaX U KOHKypcax.

CrTyneHT JOKEH OILyIIaTh 3aMHTEPECOBAHHOCTD MPENO01aBaTeNsl B JOCTHKEHUHU KOHEYHOIO
pe3yibTara: B IPMOOPETEHNU 00y4arOLMMUCS IIPOYHBIX 3HAaHUH, YMEHU U BIIaJIeHUs1 HAKOIUIEHHON
uHpopManuel Ut pereHus 3a1a4 B PO eCcCHOHATBHOM eI TETbHOCTH.

IIpoBenenue 3aHATUH U aTTeCTALUil BO3MOXKHO B JUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMBbl JUCTaHIMOHHOro o0yueHus yHusepcutera (CIO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaenpoit «MaremaTuka» JIEKTPOHHBIX OOpa3oBareibHbIX pecypcoB (DOP) mo Bcem paznenam
nporpammsl (cMm. 1. 4.4).

ITopsimox mpoBeaeHus: paboT B JUCTAHIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacropsHKeHUSIMU IPOPEKTOpa 1Mo y4eOHOH paboTe W/Wi HEHTPOM y4eOHO-METOJMYECKOi pabOoTHI.

6.2 METOZ[H‘{CCKHC YKazaHus 1Jisd oﬁyqamnmxm 10 OCBOCHHUIO M CIIUIIJINHBI

N3yuenune nepBoro paszena kKypca - auddepeHUuanbHbIX YpaBHEHUH MMEeT BaKHeHIlee
3Hau€HUWE B MaTEMaTUYEeCKOM IOJArOTOBKE HHIXKEHEpA. OObscHsieTcs 3TO TEM, 4YTO
IuddepeHMaIbHble  ypaBHEHUs IPEACTaBIAIOT CO00M MaTeMaTHYecKue MOJIENHM  CaMbIX
pa3HOOOpa3HBIX MPOIECCOB U SIBICHUM, TaK KaK MX PEUICHUS MO3BOJISIOT OMMCATH HBOJIIOLIUIO
M3y4aeMOro IpOLECCa, XapaKTep NPOUCXOMSIIMX C MAaTepUaJIbHOM CHCTEMOM HW3MEHEHUN B
3aBUCHUMOCTH OT IEPBOHAYAIILHOTO COCTOSIHUS CUCTEMBI.

OTnuuuTeNbHOE CBOMCTBO AM(QepeHINaIbHbIX YPaBHEHUH COCTOMT B TOM, YTO HpPU HUX
MHTETPUPOBAHUU OOBIYHO TMOJYy4yaeTcsl OEcCUMCIeHHOE MHOXECTBO pemieHuil. [{ns ypaBHeHus
HEepBOT0 MOpsiKa 3TO MHOXECTBO ONMCHIBAETCS OJHOM NPOM3BOJIBHOM IMOCTOSHHOM. YUTOOBI
BBIJIETIUTH U3 0ECKOHEUHOTO MHOKECTBA PEIIEHUH TO, KOTOPOE OMMCHIBAET UMEHHO JIaHHBIH Mpo1iecc,
HE0O0X0MMO 3a/laTh JONOJHUTENbHYI0 HH(OPMALMIO, HAalpUMep, 3HaThb HAa4dallbHOE COCTOSIHHUE
npouecca. Takoe JOMOTHUTEIBLHOE YCIOBUE HA3bIBAETCS HAUYaJIbHBIM YCIOBUEM.

3amaya MHTErpUpoBaHus TU(GEPEeHIINATBLHOIO YPaBHEHHS TIEPBOrO MOPSIKa COBMECTHO C
Ha4yaJIbHBIM YCJIOBHEM Ha3bIBACTCs HaYaIbHOM 3aaadel niau 3anaded Komm.

Jns nuddepeHnnanbHbIX ypaBHEHUH IEPBOTo MOpsAKa clIelyeT pa3indarhk olIiee, 4aCTHOe
1 0co00€e pelieHusl, a TaKxKe 00K, YaCTHBIM U 0COOBIN MHTETpaIbl.

IIpy MHTETpUpPOBAaHUM ypaBHEHUU NEPBOrO NOPSAAKA HALO MPEXkKAE BCETO OMPENEIINUTH THUII
YpaBHEHHUS, a 3aTeM YK€ NPUMEHHUTb TOT WJIM MHOW MeTo] pewmeHus. Hano o6s3aTeabHO OCBOUTH
IpOLEAypY NpPHUBEIEHUS YpaBHEHHUS IIEpBOTO IMOpsIKa K YPaBHEHUIO C Ppa3lelICHHBIMU
MEePEMEHHBIMH, TaK KaK IMEHHO TaKue YpaBHEHUS MOXHO HEMOCPEACTBEHHO UHTETPUPOBATh.

s muddepeHIanbHbIX YpaBHEHU N — ro Mopsiika 00s13aTeIbHO 3HATh TOCTAHOBKH 331auu
Ko, kpaeBoii 3amaun, 3a1a4u Ha COOCTBEHHBIC 3HAYCHUSI.

B teme, nocasieHHOM TMHEHHBIM 1uddepeHInalbHBIM YPaBHEHUSAM N — 0 TOPSIJIKA, HAl0
3HATh TEOPEMBI O CTPYKTYpe OOIIET0 peuIeHHs] OJJHOPOJAHBIX U HEOJHOPOIHBIX YPaBHEHUH, TaK Kak
OHU YKa3bIBAIOT IyTh MOCTpOoeHMs oOmiero pemeHus. OOpaTUTh BHUMaHME HA TO, YTO pEIICHUE
JUHEHHBIX OJHOPOAHBIX AU(GepeHInaIbHbIX YpPaBHEHUH N — IO MOpSAAKAa C MOCTOSHHBIMU
ko3 duureHTaMu He TpeOyeT MHTETPUPOBAHUS, @ CBOJUTCS K YUCTO anredpanyeckoi mpoodieme
HAXO0XJIEHHS KOpPHEH COOTBETCTBYIOLIETO XapaKTepUCTUYECKOTo ypaBHeHus. Hamo 3HaTh BuJI
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YACTHBIX PEIICHUN JTUHEWHBIX OJHOPOMHBIX MU((EepeHINATBHBIX YPaBHEHUH N — T'O TOpsIKa C
MIOCTOSTHHBIMU KO3 (UIIMEHTAMH B 3aBUCUMOCTH OT BHJIa KOPHEH XapaKTePUCTUIESCKOTO YPaBHCHHUSI.

Hano 4eTko ysICHUTH alrOpuTM MOCTPOSHHUS YaCTHBIX PEIICHHUA JTUHEHHBIX HEOTHOPOIHBIX
nuddepeHIaIbHBIX YpaBHEHUH METOA0M 10100pa (METOAOM HEOTPeeIeHHBIX KO3 PHUIIUEHTOB),
oOpaTHB BHUMaHHE HAa TO, YTO B ATOM CJIy4ae BUJ YACTHBIX PEHICHHI HEOJHOPOJIHOTO YpaBHEHUS
COOTBETCTBYET 110 CTPYKTYPE 3aJaHHOM MTPABOI YaCTH.

[To BTOpOMYy pasmeny Kypca — TEOpPHH BEPOSITHOCTEH M MaTeMaTHYeCKOW CTaTHCTUKE
HEOOXOJIMMO, TIPEKJE BCET0, YETKO YCBOUTH OCHOBHBIC IMOHSATHS TEOPHUH BEPOSTHOCTEU, OYCHB
IIMPOKO HCHOJB3YEMbIC B PA3IMUYHBIX NPUIOKCHHUSIX: TOHATHE CIYYalHOTO COOBITHUS U €ro
BEPOSITHOCTH, CYMMBbl M TPOHW3BEACHUS COOBITHH, MOHITHS CIyYailHON BEIMYMHBI M 3aKOHA €
pacnpeeNieHus MaTeMaTHIECKOTO OXKUIAHUS U JUCTIEPCUU CITyYailHOW BETUYHHEI.

Hamo moHATH, 4TO BEPOSATHOCTh — ATO YUCIOBAas Mepa CTEIIEHW BO3MOKHOCTH IOSIBICHUS
CIIy4aifHOrO cOOBbITHA. 3HATh KIIACCHYECKOE, CTATHCTHYECKOE M T'€OMETPHYECKOE OIpeesICHUS
BEPOSITHOCTH, CBSI3b M Pa3MuUe MEKAY HUMH. HeCMOTps Ha BHENIHIOK MPOCTOTY KJIACCUYECKOH

(bopMyJIbl OIIpEIETEHNS BEPOSITHOCTH CIIy4allHOTO COOBITUS A P(A)=m/n , HEIIOCPEACTBEHHBII
HOJCUET YMCJIa N BCEBO3MOXKHBIX MCXOJIOB MCIIBITAHUS M M - 4Yucia OJAaronpusTHBIX HCXOI0B
TpeOyeT npumMeHeHUs: GpopMysl KOMOMHATOpUKHU. IIpyn 3TOM B Kak10il KOHKPETHOH 3adaue Haao
pOaHAJIU3UPOBaTh, KAKOW THUI COEAMHEHUM BO3HMKAET, KOrJa M3 HEKOTOPOro MHOXKECTBa
AJIEMEHTOB U3BJIEKAETCS IPYroe MOJMHOKECTBO (3TO MOTYT OBbITh Pa3MEILEHUs, IEPECTAHOBKU WU
coyetanusi). [Ipu BbIUMCIIEHUN BEPOSTHOCTEH CIOXKHBIX COOBITHM HaI0 yMETh NPEACTaBUTh UX B
BUJIE CYMMbI WM IPOU3BENEHUS (WIM CyMMBbl IPOU3BEACHUN) IMPOCTBIX COOBITUM U IPUMEHUTh
COOTBETCTBYIOIIE OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEM.

Hazno derko paznuyarh TUIBI Cy4allHbIX BEJIMYUH — JAUCKPETHBIE U HENPEPBIBHBIE U 3HATH
OCHOBHBIC 3aKOHbl MX pacnpeneneHus (OuMHoMManbHbIN, IlyaccoHa, runepreoMeTpu4ecKui,
0COOEHHO, HOPMAJIbHBII 3aKOH paclpeeIeHUs).

Jlnsi onucaHMs 3aKOHOB paclpe/ieieHus] HEMPEpPbIBHBIX CIy4YalHBIX BEIMYMH HMPUMEHSIOT

MHTETPAIbHYI0 QYHKIUIO paclpe/lelieHus] BEPOSITHOCTEH ciy4yailHOW BEIMUYMHBI F(x) Y IUIOTHOCTh

BEPOSITHOCTEMN f(X). Hano ycBouth ompeneneHus, BEPOSTHOCTHBIM CMBICI M CBOWCTBA 3THUX
GbyHKIUH, CBSI3b MEXLy HUIMU U pacdeTHbIE (POPMYIIBI ISl KX OTIpPEACTICHUS.

Hamo 3nate ompenenenue, pacueTrHbie (OPMYJIbI M BEPOSATHOCTHBINM CMBICT OCHOBHBIX
YHCIOBBIX XapaKTEPUCTUK CIy4YalHOM BENWYMHBI — MAaTEMaTUYECKOTO OXUAAHUS (CpPeIHEero
3HAYEHHS) U JIUCIIEPCUU (XapaKTEPUCTUKHU pa30dpoca BOZMOKHBIX 3HAUYCHHS CIIyYalHOW BEJIMUMHBI
OTHOCHUTEIIEHO CPEHET0 3HAUCHU).

C Teopueld BEpOATHOCTEH TECHEMIIMM 0Opa3oM CBs3aHA MaTeMaThyYecKash CTaTUCTHUKA
BonbmnHCTBO €€ BBIBOIOB 0a3UpyeTcsl Ha MPeIeIbHBIX T€OpEeMax TEOPUU BEPOITHOCTEH.

Bce xapakrepucTuku, u3yyaeMble B KypCce€ MaTE€MaTUYeCKOW CTAaTUCTUKH, SBIISIFOTCS
CTaTUCTUYECKUMH aHAJIOTaMU COOTBETCTBYIOIIMX XapaKTEPUCTUK, PACCMATPUBAEMBIX B TEOPUH
BEPOSTHOCTEH, OJIyYCHHBIMHA HAa OCHOBE OTPAHMYECHHOTO YHCJIA OMBITHBIX JaHHBIX. ClIe10BaTeIbHO,
€CJIM, HalpuMep, MaTeMaTH4eCKOe OXHIAHUE M JUCIEPCHs CIy4ailHOM BENWYUHBI, U3yYaeMbI€ B
TEOPHUH BEPOSITHOCTEH, SBIISIOTCS XapaKTEPHBIMU HECITyYalHBIMUA YHCIIAMH, TO UX CTaTUCTUYECKHE
aQHAJIOTM — BBIOOpPOYHAs CpeaHsiss W BBHIOOpOYHas (WM HWCHpaBlIEHHAs) AMCIEPCHS SBISIOTCS
CITy4yalHBIMU BEJTUYMHAMU, 3aBUCSIIMMH OT 00beMa W THIA BHIOOPKU W PA3TUYHBIMH JJIsi Pa3HBIX

BBIOOPOK.
Hano o6s3aTenbHO 3HATh U YMETh BBIUUCIATH TOUEUHBIE OIICHKH HEU3BECTHBIX MapaMeTpOB
pacrpeieieHusi CIydallHOM BENWYMHBI - BBIOOPOYHYIO CpPEJHIOI U BBIOOPOUYHYIO (WM

chpaBneHHym) AUCTICPCHUIO, TaK KaK 00ast CTaTUCTUYECKAs 06p360TKa CBOAUTCA, MPEKAC BCETO, K
HAaXO0XXIACHUIO UMCHHO 3TUX XapPaKTCPUCTUK.

CJ'ICI[yCT O6paTI/ITL BHUMAHHUEC HA TO, UTO 3THU OLUCHKHU ABJIAIOTCA HpI/I6JII/I)KCHHBIMI/I, 0COOCHHO
JUIA BI)I60p0K Majaoro O6"beMa, " IJId CY)KACHHA O TOYHOCTH U HAACKHOCTHU 3TUX OICHOK HAa/10 YMCTh
MPUMCHATH UHTCPBAJIBHBIC OIICHKU U 3HATb MCTOAUKY IMOCTPOCHHUA NOBCPUTCIIBHBIX UHTCPBAJIOB.
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CamocrosarenbHass paboTa sBISETCS OJHUM W3 BHIOB yueOHBIX 3aHsaTuid. Llensb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE CaMOCTOSATENbHOE IMOJIyYeHUE CTYJIECHTaMH HaBBIKOB,
paccMaTpUBAEMBIX B IIPOLECCE U3YUYEHUS IUCLUIUINHBI.

AynuropHas caMoCTOsITeNIbHAs paboTa Mo JUCIHMILTUHE BBINOIHIETCA HAa yUYEOHBIX 3aHATHIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

BueayautopHas camocrosiTelibHas paboTa BBIIOJIHAETCS CTYACHTOM [0 3aJIlaHUIO0
IpernoiaBaTess, HO 0€3 ero HemoCPEACTBEHHOTO YUaCTHS.

3aoauu camocmoameibHoll padomel cCmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! pabOThI;

- OCBOCHHE COJIeP>KAHUS TUCIUILINHBI,

- yriyOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILIUHBL

- UCTIOJIb30BaHUE MaTepHasa, COOPaHHOTO U OJYYEHHOTO B X0JI€ CAaMOCTOSATEIbHBIX 3aHATUN
U1t 9 PEKTUBHOM MOATOTOBKH K 9K3aMEHY.

Buowt éneayoumopnoii camocmosamenvnoi pabomol:

- BBITMIOJIHEHUE pacyeTHO-rpaduIeckux pador;

- IOATOTOBKA K 9K3aMEHY;

- IOATOTOBKA K CEMUHAPY;

J1J1 BBITOTHEHMSI TF0O0TO BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPONTH CIIETYIOIINE
STaMbl:

- OIpe/IeIeHHE [IEIH CaMOCTOSTEIbHON PadOTHI;

- KOHKpEeTHU3allys N03HaBaTeJIbHOM 3a7auu;

- CaMOOLIEHKa TOTOBHOCTHU K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/IeKBAaTHOTO crioco0a AEHCTBHS, BEAYIIETO K PEIICHUIO 3a1a4H;

- IUTAaHUPOBaHKE PAOOTHI (CAMOCTOSATEIHHON UITH C TOMOIIBIO MPENOIaBATEINS ) HAJl 3a/IaHUEM;

- OCYIIECTBJIEHHE B IPOIECCE BBINOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(MPOMEKYTOYHOT'O U KOHEUHOT0) PE3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBIMOIHEHUS PAOOTHI;

- pednexcust;

- Ipe3eHTaus paboThl.

7 MoHJI OLIEHOYHBIX CPEACTB

B npornecce 0O0ydeHus: MCMONB3YIOTCS CIEAYIONIME OLIEHOUHbIE (OPMBI CaMOCTOSITEIbHOMN
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalui:

- pacueTHO-rpadudecKrue padboThI;

- KOHTPOJIbHBIE Pa0OTHI;

- TECTHUPOBAHUE;

- DK3aMeEH.

OHCHO‘IHBIC CpeacTBa TCKYLICTO KOHTPOJIA YCIIECBACMOCTH BKIIFOYAOT KOHTPOJIBHBIC 3a/IaHUA
WHAUBUAYAJIBHO IJIA KaKIO0TO OGY‘-IB.IOH.ICFOCH.
B PE3YIBbTATC OCBOCHUA NUCIHHUIIMHBI (MO,Z[y.TI}I) (I)OpMI/Ipy}OTCSI CJICAYIOINEC KOMIICTCHIIUN

Ko komnerenuun | HaumeHoBaHue KOMIIETEHIIMM BbITYCKHUKA

OIIK-1 CrniocobeH NpUMEeHATh €CTeCTBEHHOHAYYHbIE U OOIIEHH)KEHEPHBIE
3HAHUS, METO/Ibl MATEMATHUYECKOT0 aHAJIN3a U MOJIETTUPOBAHUS B
poeCCHOHATIbHOM 1€ TeIbHOCTH
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7.1MeToabl KOHTPOJIS M OLICHMBAHUSA Pe3yIbTATOB 00y4eHHUs

Ne i/t

Bun xouTpons
pe3yJIbTaTOB
00yueHus

HanmenoBanne
KOHTPOJIS
pe3yIbTaTOB
00yueHus

Kpatkas xapakrepucTuka KOHTPOJIS
pe3yJIbTaTOB O0YUYCHUS

PacuetHo-
rpadudeckas
pabora

Texymmit

OOyuaromuiicss B TEYEHHUE  ceMecTpa
CaMOCTOSTEJIbHO BBITIOJIHSIET PAJl PacueTHO-
rpaduueckux paboT mo Teme pasnena. llpu
IIPOBEPKE IpenojaBaTeiib OLICHUBAET
KayecTBO  OoGOpMJICHHS,  NPaBUIBHOCTH
pacueToB.

KonTponbhas
pabora

Texymui

Pemenue KOHTPOJILHOM paboThl
OCYIIECTBIISIETCS. Ha TIOCIEAHEM 3aHATUU
uzydaeMmoro paszaena. KonrponpHas pabota
BBITIOJIHSICTCSI  MHAUBUAYATBHO  KaKIBIM
crynentoM. [Ipu mpoBepke mnpemnogaBaTenb
OIICHUBAET MPABUJIBHOCTh IPOU3BEICHHBIX
pacueToB.

Tect

Tekymmit

TecTupoBaHWEe MPOBOIUTCS HA IOCICTHEM
3aHATUM M3y4yaeMoil Tembl. TecTupoBaHHE
OCYIICCTBIISICTCS, JIMOO  TpU  [TOMOIIHU
KOMITBFOTEPHON CHCTEMbI TECTUPOBAHHUS, JINOO
C HCIIOJIB30BAaHUEM BBIIAHHBIX TGCT-3aﬂaHHﬁ
Ha OymaxxHOM Hocutene. B pamkax
TECTUPOBAHUA IIpOBEPSAETCA 3HAHUE
TEOPETUYECKON 0a3bl.

DK3aMeH

ITpomekyTOUHBI
i

[TpomexyTouHas arrecTanusi oOydaroluxcs B
dopme >K3aMeHa MPOBOAMUTCS MO pe3yibTaTaM
BBITIOJTHEHUSI BCEX BHJIOB Y4eOHOM paloTHhl,
IPEJYCMOTPEHHBIX Y4YeOHBIM IUIAHOM IO
JAHHOW JMCUUIUIMHE, MPU 3TOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH
B TeueHue cemectpa. OLeHKa CTENeHU
JOCTHDKEHUSI  OOYy4YaloLIMMHCS IUIAHUPYEMBIX
pe3ysnbTaToB  OOy4YyeHUs 1O  JUCIUILIMHE
IIPOBOAMTCS  IPEMNOJABATENIEM,  BEAYILIUM
3aHATHUSA N0 JUCHUILIMHE METOJIOM KCIIEPTHOMN
onenku. Ilo  wuroram  mpPOMEXKYTOYHOM
aTTeCTaluyl 10 JUCLUIUIMHE BBICTABISAETCA
OIICHKA «OTJIIMYHOY, «XOpOILOY,
«yAOBIETBOPUTEIBHO» Wi
«HEYJOBIETBOPUTEIBLHO.
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7.2 lIkana M KPUTEPUH OLEHUBAHMSA Pe3yJILTATOB 00y4YeHUs!

Tloka3zarenem

OLCHUBaHUA

KOMIETEHINI

Ha

Pa3INIHBIX

JTamnax Hx

dbopMupoBaHUS SBISETCS JOCTHXKEHHE OOYYalOIIMMUCS IUIAHUPYEMBIX PE3yJbTaToOB

00y4eHUs 10 TUCHUIUIUHE (MOIYITIO).

Kpurtepuu onieHuBaHust

IToxa3arenn 5 3 4 5
3HATh: OOby4atommiics OO6yuatomtmiics OO0yuatomntmiics OO0yuatontuiics
OCHOBHBIC TTOHSATHS JEeMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
1 YTBEPKICHUL MTOJTHOE OTCYTCTBHE HETIOJTHOE YaCTHIHOC MTOJTHOE
BEKTOPHOTO aHAJM3a, | WIN HEJOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TeoprH QyHKIHN COOTBETCTBHUE CIICIYIONINX 3HAHWM: | CIEAYIOMIHX 3HAHUH: | CIICAYIOMINX
KOMIUIEKCHOT'O CJIETYIOIIMX 3HAHUI: | OCHOBHBIE TIOHATHUS OCHOBHBIC MIOHSTHS 3HAHUM:
MIEPEMEHHOTO, OCHOBHBIC ITOHSATHS Y YTBEPIKICHUS Y YTBEPIKICHUS OCHOBHBIC TIOHSTHS
PAIOB, TEOPUU U YTBEPKACHUS BEKTOPHOTO aHAJIM3a, | BEKTOPHOTO aHAJN3a, | M YTBEPKIACHUS
BEPOSITHOCTEM. BEKTOPHOI'O aHAJIK3a, | TCOpHH (HYHKIIUU TeopuH QYHKIHH BEKTOPHOTO

Teopur HYHKIIMU KOMILIEKCHOTO KOMIUIEKCHOTO aHanu3a, TeOpun
KOMILJIEKCHOTO MIEPEMEHHOTO, MIEPEMEHHOTO, GbyHKIUN
TIEPEMEHHOT O, PSIOB, TEOPHH PSIOB, TEOPHH KOMIUIEKCHOTO
PAIOB, TEOPUH BEPOSTHOCTEH. BEPOSATHOCTEH. MIEPEMEHHOTO,
BEPOSTHOCTEH. Jormyckarorcst PSIOB, TEOPUH
HE3HAYUTEIIbHBIC BEPOSTHOCTEH.
OIINOKH, CB00OIHO
HETOYHOCTH, onepupyer
3aTpyIHEHUS TIpU MPUOOPETCHHBIMU
AHAJTUTUYCCKHUX 3HAHUSAMH.
onepausx.
YMeThb.! OO6yyaromumiics He OOGyuarouuiicst OOGyuarouuiicst OGyuatouuiics
IIPUMEHATH METObI YMECT WIHN B JAEMOHCTPUPYET JAEMOHCTPUPYET JEMOHCTPUPYECT
BEKTOPHOI'O aHAJIuU3a, HEOOCTATOYHOU HCIIOJIHOC YaCTUYHOC IIOJIHOC
Teopuu ByHKIHH CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
KOMILIEKCHOTO TIPUMEHSTh METOIBI CIIeYIOIIIX I (11740)11170:¢ CIIeTYFOLITIX
TIEPEMEHHOTO, BEKTOPHOI'O aHAJIM3a, | YMEHUH: YMEHHUI: YMEHHUI:
TEOPHH PSJIOB, TeopuH QyHKIIHA MIPUMEHATH METOIBI MIPUMEHATHh METOIBI MIPUMEHATh METOIBI
OTIEPAIMOHHOTO KOMITJIEKCHOTO BEKTOPHOTO aHaJM3a, | BEKTOPHOTO aHAJIH3a, | BEKTOPHOTO
UCUUCIIEHNS JUIS MIEPEMEHHOT O, TeopuH QYHKIIHA Teopun (HyHKIIHA aHaIn3a, TCOPUH
IIOHUMAaHUS TCOPUHU PAOOB, KOMIIJICKCHOT'O KOMIIJICKCHOT'O (byHKLU/II/I
aJIeKBaTHOM OTIEPAIMOHHOTO MEPEMEHHOTO, MIEPEMEHHOTO, KOMIUIEKCHOTO
COBPEMEHHOMY HUCYHUCIICHUS IS TEOpUH PSIIIOB, TEOPUH PSIJIOB, MIEPEMEHHOTO,
YPOBHIO 3HAHHi MMOHUMAaHUS OTIEpaITMOHHOTO OTIEPaIMOHHOTO TEOPUH PSIIOB,
HAYYHOI KAPTUHbI aJIeKBaTHOM WCYHCIICHUS ISt WCUYHCIICHUS JIJISt OTIePaIMOHHOTO
MHPpA. COBPEMEHHOMY IMOHUMAaHHUS IMOHUMAaHHUS HUCUYUCIICHUS TSt
YPOBHIO 3HAHUH aJIeKBaTHOM aJIeKBaTHOU TTOHUMAaHHMSI
Hay4HOU KapTUHBI COBPEMEHHOMY COBPEMEHHOMY aJIeKBaTHOU
MHpa. YPOBHIO 3HAHUI YPOBHIO 3HAHUIA COBPEMEHHOMY

HAy4YHOU KapTUHBI
MUpa.
JonyckatoTcs
3HAYNTEbHBIE
OIIHOKH,
MIPOSIBIISIETCS
HEJ0CTaTOYHOCTD
YMEHHU, 110 psay
IoKa3aTeeH,
oOyJarommuics
UCTIBITHIBACT
3HAYUTEJIbHbIE

Hay4YHO! KapTHHBI
Mupa. YMeHus
OCBOEHBI, HO

JIOTTy CKaroTCA
HE3HAYNTEIbHBIE
OIIIHOKH,
HETOYHOCTH,
3aTpyOHEHUS IPH
AQHATUTHUYECKHX
onepanusx,
HNEepeHOCce YMEHUH Ha
HOBEIE,

YPOBHIO 3HAHUA
HAYYHOH KapTHHEI
mupa. CBoGOIHO
oTepHupyeT
IprOOPETeHHBIMHU
YMEHUSIMH,
MIPUMEHSIET UX B
CUTYaIIUsAX
MOBBILIEHHON
CJIOKHOCTH.
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3aTpyIHEHUS IPH HECTaHAAPTHEIC
OTIePUPOBAHUH CUTYAaIIHH.
YMEHHSAMH TIPH UX
MepeHoce Ha HOBBIC
CUTYAIIWH.
BJIAJIETh: O6yuaronuiics  He | OOywarommiics B OO0yuaromuiics OO0yuaromuiics B
HaBBIKAMU BlazeeT WM B | HEJOCTaTOYHOM YaCTHYHO BJIajieeT: MIOJTHOM 00BeMe
MPUMEHCHUS HEIOCTATOYHOM CTCTICHU BIIAJICCT: HaBBIKAMHU BJIaJIeeT:
MOJIOXKCHUN CTelICHN BazeeT HaBBIKAMU NPUMCHCHHUS HABBIKAMU
BEKTOPHOT'O aHAJIK3a, MPUMEHCHUS MOJIOKCHUN MPUMEHCHUS
TeoprH QyHKIHN HaBbIKAMH TIOJIOKCHHN BEKTOPHOTO aHAJM3a, | MOJOXKECHUH
KOMILIEKCHOTO TIpYMCHCHMS BEKTOPHOTO aHAJM3a, | TEOPUU PYHKIUH BEKTOPHOTO
MIEPEMEHHOTO, TIOMOKCHIH TeopuH QyHKIHA KOMIUIEKCHOTO aHaIn3a, TCOPUH
TEOPHUH PSIIIOB, BCKTOPHOTO aHATM3A, |\ ijrekcHOrO MIEPEMEHHOTO, ¢byHKIAN
OTIePalHOHHOTO TEOpHH yHIIlH MIEPEMEHHOTO, TEOPHUH PSIOB, KOMILUIEKCHOTO
WCYHUCIICHUS IS KOMILICKCHOTO TEOPUH PSIIOB, OIIEPaIMOHHOTO MIepEeMEHHOT 0,
MPUMEHEHHS B TICpEMEHHOTO, OIIEPaLMOHHOTO HCYMCIIEHUSA IS TEOPHH PSLIOB,
npodeccroHabHO TCOPHH p3TI0B, HCYHCIICHUS IS NPUMEHEHHNS B OIIEPaLIMOHHOTO
JCATCIBbHOCTHU Ha ONCpatnoHHOTo MMPUMCHCHUA B HpO(i)eCCI/IOHaHI)HOﬁ HUCUYUCIICHUA OJIA
COBPEMEHHOM HCHHCIICHWA /A npo¢eCCUOHATBHOM JIeATEIILHOCTY Ha IIpUMEHEHUS B
YPOBHE 3HAHHH. TPUMCHCHUA B~ | jegrenpHOCTH HA COBPEMEHHOM npodeccHoHaNbHO
npogeccronankHok COBPEMECHHOM YpOBHE 3HAHUIA. 1 IesATeNpHOCTH Ha
ACATCIEHOCTH Ha YpOBHE 3HAHUIA. HaBwiku ocBoeHEI, COBPEMEHHOM
COBPCMCHHOM OO0y4atomtmiics HO JIOITyCKalTCA YPOBHE 3HAHHUU.
YPOBHEC SHAHHH. HCTIBITHIBACT HE3HAYUTEIEHBIE CpoboxHO
3HAYHUTEIIFHBIC OIINOKH, MIPUMEHSET
3aTpyAHEHUS MIPH HETOYHOCTH, IOy YCHHBIC
MPUMEHECHU U 3aTPyAHEHUS IPU HaBBIKU B
HaBBIKOB B HOBBIX AHAJIUTUYCCKUX CUTyaluax
CUTyaluusix. ornepanusx, MOBBIIIICHHON
MepeHOCe YMEHUIT Ha | CIIOMKHOCTH.
HOBBIE,
HECTaHIAPTHEIC
CUTYaIIHH.
HIxaJjia oueHMBaHUS NPOMEKYTOYHOM aTTECTALMM: IK3aAMeHa.
Ikana OLCHUBAaHUA Onucanue
BrimmonHensl  Bce BHU/bI y‘ie6H0ﬁ pa6OTLI, MpeayCMOTPCHHBIC

OTIIMYHO

y4ueOHBIM MIaHoM. CTYJeHT JI€MOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IOKa3aTessiM,
ornepupyer NpUOOPETEHHBIMU 3HAHUSAMH, YMEHHSIMH, HaBbIKaMH,
INpUMEHSAET HUX B CUTyallMsaX IIOBBIIIEHHOM CIIO)KHOCTH, HE
WCIIBITBIBACT 3aTPyAHEHUN IIpU  AHAIUTUYECKHX  OIEepalusx,
IIEPEHOCE 3HAHUW U YMEHUH HA HOBBIE, HECTAHIAPTHBIC CUTYALUH.

Xopomo

Boimonnensl Bce BHUIBI  yuyeOHOM pabOThl, MPETyCMOTPEHHBIE
yueOHbIM  TuiaHOM.  CTyZleHT  JAEMOHCTPUPYET  YaCTHYHOE
COOTBETCTBUE 3HAHMM, YMEHUH, HAaBbIKOB MPUBEJACHHBIM B TaOIHIIaX
MoKa3aTessiM, ONepUpyeT NMPUOOPETEHHBIMU 3HAHUSMH, YMEHHUIMH,
HAaBBIKAMH, NPUMEHSET UX B CHTyallHsAX NOBBIIMICHHON CIOKHOCTH.
[Ipu sTOoM MOryT OBITH JOMYLICHBI HE3HAYUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYJHEHHs IIPpM AHAJUTUYECKHX  OIepalusx,
IIEPEHOCE 3HAaHUN U YMEHUI HA HOBBIE, HECTAHIAPTHBIC CUTYALUH.

YI(OBJ'ICTBOpI/ITCJ'ILHO

Boimonnensl Bce BHUIBI  yuyeOHOM pabOThl, MPETyCMOTPEHHBIE
yueOHbIM Tu1aHoM. CTYACHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBHE
3HAHUU, YMEHU, HABBIKOB IPUBEICHHBIM B Ta0JIMIIAX MMOKA3aTesM,
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JOMYCKAIOTCS 3HAYUTETbHBIC OIIMOKH, MPOSBISETCS OTCYTCTBUE
3HAHWW, YMEHUH, HABBIKOB 1O POy IOKa3arejeu, CTYIIEHT
UCIIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS TPU ONEPUPOBAHUHI
3HAHUSAMHU U YMEHUSMH IIPU UX MEPEHOCE HA HOBBIE CUTYAIHH.

HeynosnerBopurensHo

He BbimonHen oauH wiM Oojee BHAOB Y4eOHOH pabOTHI,
IpPETyCMOTPEHHBIX y4eOHBIM IUIaHOM. CTYIEHT JEMOHCTPHPYET
MOJTHOE OTCYTCTBHE WJIM HEIOCTaTOYHOE COOTBETCTBHE 3HAHMIA,
YMEHHH, HaBBIKOB NPUBEICHHBIM B TaOIUIAX IIOKa3aTessM,
JIOMTyCKAIOTCA 3HAYUTEJbHBIC OMIMOKM, TPOSIBISIETCS OTCYTCTBHE
3HAHWH, YMEHUI, HABBIKOB I10 Ps/ly MOKa3aTelseil, CTyAEHT HEe MOXKET
ONEpPHPOBATh 3HAHMSIMHU M YMEHHSIMHU IPHU UX MEPEHOCE HAa HOBBIE
CUTYyalluH.

HIxaJjia oueHMBaHUs TEKYLIEr0 KOHTPOJIA.

HaumeHnoBanue KOHTPOJIS
pe3yabTaToB 00YUCHUS

[IIxama orteHnBanus

Onucanue

Pacuerno-rpaduueckas
pabota

Otnuuno - PaboTa cnana B
CPOK, pacueTHas U
rpaduueckas 4yactu
BBITIOJIHEHBI BEPHO, JTNOO
HUMEIOTCS HEI0UEThI, He
BIIUSIIOLIUE HA KOHEYHbIN
pe3ynbTar.

Xopomuio - pacyeTHas 4acTh
BBITNIOJIHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMEeYaHUs

Y IOBJIETBOPUTENBHO - B
pacueTHOM 4acTH €CTh
3aMeyaHusi, METO]
BBITIOJTHEHUS TpadudecKon
4acTH BbIOpaH BEPHBII
HeynosnerBopurensHo - B
pacueTHoM u rpaduyecKoit
YacTsAX eCTh rpyoOble
3aMeyaHwusl.

3aganue Ha PI'P BrimaeTcs Ha
[IEPBOM 3aHATHU
COOTBETCTBYIOIIETO pa3zena
JUCIMINIMHBI U CJaeTCs 110
OKOHYaHUH U3Yy4ECHUS
COOTBETCTBYIOILIETO pa3eia
guctuiuHbl. PI'P momkHbl
OBITH BBIIIOJIHEHEI U
0(OpPMIIEHBI B COOTBETCTBHH C
TpeOOBAHUSIMU METOINIECKUX
yKa3aHuii Kadeapsl.

KonrtponbHas pabora

OtnuyHo - PaboTa BEICOKOTO
Ka4yecTBa, YPOBEHb
BBITOJIHEHUS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
coJiepKaHue Kypca OCBOEHO
MOJTHOCTBIO, 06€3 TTPo0eoB,
HE00XO0/IMMBbIE IPAKTUYECKHE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepuagoM c(hOpMHPOBAHBI,
BCE MPETyCMOTPEHHBIE
porpamMmoil ooydeHus
y4ueOHbI€ 3a/laHus
BBINOJIHEHBI, JINOO HEKOTOPhIE

3anmTa TeMbl BKIOYAeT
perieHune 3a7a4 B Ay JMTOPUH B
TEUEHHUE OJIHOM Maphl U
MPOXOJIUT MOCIIE U3YUYECHUS
COOTBETCTBYIOLLIETO

paszaena. buneTrsl cocTosT U3
BOIIPOCOB, MTO3BOJISIOLINX
OLICHUTH C(HOPMUPOBAHHOCTh
komrmeTeHui. Ha oTBeTHI
otBoauTcs 1,5 gaca.
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13 BBITIOJTHEHHBIX 3aJaHUN
coJiepKaT He3HAUUTEIIbHbIC
OLINOKHU

Xopomio - YpoBEHb
BBITIOJTHEHUS pa0OThI
OTBEYaeT OOJIIINHCTBY
OCHOBHBIX TPeOOBaHHIH,
TEOPETUUECKOE COJIEpKaHne
Kypca OCBOEHO YaCTU4HO, HO
npoOesbl HE HOCAT
CYILLECTBEHHOI'O XapakKTepa,
HE0OXOIUMBIE MTPAKTUUYECKHE
HAaBBIKU PaOOTHI C OCBOCHHBIM
MaTepHuaIoM B OCHOBHOM
c(OpMHPOBaHBI, HEKOTOPHIE
BU/IBI 32/IaHUH BBIIIOJHEHBI C
omuOKamH.

Y 10BNIETBOPUTEIHHO -
Teoperuueckoe coaepxaHue
Kypca OCBOCHO YaCTUYHO,
HEO0XOIUMBIEC IPAKTUIECKHE
HaBBIKU Pa0OTHI HE
c(OpMHPOBAHBI,
OOJIBIIUHCTBO
MPeayCMOTPEHHBIX
MpOrpamMMoi 3alaHuM He
BBITIOJTHEHO; TIPU
JOTIOJIHUTEIBHON
CaMOCTOSTENIbHON paboTe Ha
MarepuaioM Kypca BO3MOKHO
TOBBIIICHUE KaYeCTBA
BBITIOTHEHUS Y4EOHBIX
3a/IaHHM.
HeynosnerBopurenbHo -
Teopernueckoe copepxaHue
Kypca HE OCBOEHO,
HEO0OXOIUMBIE TPAKTUYECKHE
HaBBIKU PaOOTHI HE
c(OpMHUPOBAHBI,
IIPEyCMOTPEHHbIE
MIpOrpaMMOH 3aJJaHus HE
BBITIOJTHEHBI

TectupoBanue no
IIPOMICHHOU TEME

Tect conepxut 20 3a7aHUi,
MpaBWIbHBIN OTBET Ha 1
3aJjaHu€e COOTBETCTBYET |
Oamty. Bpems rectupoBaHus -
30 munyT. CTyeHTy
MIPEIOCTABIIACTCS ABE
TTOTIBITKH TSI TTPOXOXKICHHS
TecTa. MakcuMallbHasl OIl€HKa
3a TecT - 20 6amnoB. Tect

TecTtupoBanue
OCYILECTBIISICTCSI, TUOO PHU
ITOMOIIIA KOMITbIOTEPHOU
CHCTEMBI TECTUPOBAHUS, THO0
C UCIMOJIb30BaHUEM BBIJAHHBIX
TeCT-3aJJaHUi Ha OyMa)KHOM
Hocurene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYIIECTBIISIETCS] POBEPKA
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CUHUTACTCS YCIEITHO TecTa 3K3aMEHATOPOM U
MPOUICHHBIM, €CITH CTYIACHT BBICTABIISIETCA OLICHKA
nan He meHee 60% COTJIACHO METOIUKH

[IPaBUJIBHBIX OTBETOB (HAOpaj | BHICTABJICHUS OLCHKH.
He MeHee 12 6ajuioB).

7.3 OueHoYHbIE CPeICTBA

7.3.1 Texyumuii KOHTPOJIb

Conep:xanue pacueTHO-Tpaduueckoii paéoTel o T PepeHInATbLHBIM YPABHEHUSIM.
MeTtonsl pemieHuit AuddepeHuanbHbIX YPaBHEHUN Pa3IMyHOTO TUTIA.
BapuauT 3aganust
1. Pemuth ypaBHEHUS:

VA+y?dx—ydy = x*ydy

dy y* 8y
—="+-—+8

2. dx x° X

3 xe” dx + (xzyey2 +1gy)dy =0

Pemmmth 3amaun Kowmu yis ypaBHEHHIA:
dy 2 3y

4. dx X x, yd=1

5. 4y +x°y=(+8e™y* y(0)=1

X2 ym+ qu —
6. Pemuth ypaBHeHHE: Jx .
Pemnte ypaBHeHus:

nre

7 y + yrrr — X1
8. Y +5y"+7y +3y = (16x+20)e*

9. Y'+25y =2c0s5x —sin5x+e™

1
y'=3y'+2y=——~
10. (3+e7)

T
" ' H y(—) = 0
11. Pemmrs kpaenyto samauy: Y +2Y +9y=-3sin2x  y(0)=1 8

Pewmnts cucteMsl ypaBHEHMI:

'=y-1,
12. {y'ﬂ—y-
{y’:4y—32 +sinx,
13, (Z'=2y—z—cosX.
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KonTpouabnas padora Nel
10 00BIKHOBEHHBIM TU((PepeHunaTbHBIM YPABHEHUSIM IIEPBOT0 MOPSAKA
Pemnth ypaBHeHust
Bapuanr 1

L Xy =xe* 4y
5 X2dy — (2xy +3)dx =0
3 (L+ y?sin2x)dx — ycos2xdy =0

Bapuanr 2
xy' = xsin + y
1. X
2
5 Xyr_y:e—x y3

3 (6Y° +3x°y+1)y' —3xy* +x* =0

Bapuant 3

1 =Xy Y

o SINX-Yy'=—yCosx—sinx

2
(xy +siny)dx + (X? +y? + XC0s y)dy =0

3.
KonTposbnas padora Ne 2
10 00BIKHOBEHHBIM JIHHEHHBIM U () (PepeHINATBHBIM yPABHEHUSIM
N-ro mopsaKka
Bapmuanr 1

Pemnth ypaBHeHuUs1

1) ym_4y”:1_12X2

"+ l — #
y 2 X
2
T~ COS—
2 T
3 VYkazatn BUJ] YaCTHOT'O PCIICHUS YPAaBHCHUA

y'+ 6y +9y=e""(x—-3)sin2x

Bapmuanr 2
Pemintes ypaBHeHust

1) y" + 4y =10sin2x
e—2x
V'+4y' +4y=—
2 X
3) VYkasarh BUJ 4acTHOTO PEIICHUS YPaBHEHUS

y" — 6y’ +13y =e**(cos2x — 2sin2x)
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Bapuant 3
Pemuts ypaBHeHus1

1 Y'+2y —3y=e" —cosx

o Y'+y=ctgx

3. YKka3aTh BUJ YaCTHOTO PELICHHS yPAaBHEHHS
y" — 6y’ +18y = xe** cos3x

Coaepsxkanue pacyeTHO-rpaguyecKHX padoThI O TEOPUHM BEPOATHOCTEH M MaTeMaTH4YeCKOM
CTATHCTHKE.

Omnpenenenne BEpOSTHOCTEN CIIydyalHBIX COOBITHI, 3aKOHOB PacHpeesICHUs TUCKPETHBIX U
HENPEPBIBHBIX CIIy4YailHbIX BEJIMYMH U UX YUCIIOBBIX XapaKTEPUCTHK.

[TocTpoenne sMmupryuecKoil GYHKIIMU pacHpeeNIeHUs BEIOOPKH, IIOJIUTOHA U TUCTOTPAMMBbI
OTHOCHUTEJIBHBIX 4aCTOT.

Pacuer craTHCTHYECKHX XapaKTEPUCTUK BEIOOPKH.

KommuiekT 3aganunid
JJIS1 BbITIOJIHEHHSI pacyeTHO-Tpaduyeckux pador (PT'P)
no aucuumiuHe « Teopusi BepossTHOCTE»

1. V cbopuuka umerorcs 10 geraneil, Maio OTIMYAIOMIMXCS 110 BHEIIHEMY BUIy. M3 HUX 6
JieTaneit nmeporo coprta, a 4 — proporo. KakoBa BeposSITHOCTh TOT0, YTO CPEIM B3ATHIX Haynady 5
JeTanei 3 okaxyTcs IepBoro copra?

2. B ypHe 7 yepHbIX IIApOB U 5 )KeNThIX 11apoB. HaiiTu BEposSsTHOCTB TOT0, UTO CPEU Haynauy
W3BIIEYCHHBIX 4-X IIapOB OKaXKEeTCs Ooiee 2-X JKEAThIX.

3. BeposTHOCTh OTKa3a Ka)kJO0TO0 M3 HE3aBHCHMO PaOOTarOIIMX AJIEMEHTOB 3JIEKTPUYECKON

LIENN paBHA P=0,05. Haiitu BeposiTHOCTH 6€30TKa3HOM pabOThI AIEKTPUUECKON LIEIH.
<1—1 — —
—
]
L 1

4. Ha nByx craHkax o0pabaThIBalOTCSl OJJHOTHIIHBIE JAeTald. BeposTHOCT M3rOTOBIEHHUS
CTaHJapTHOM AETau JJIs IEpBOro cTaHka pasHa 0,96, a nis BToporo craHka - 0,92. Jleranu
CKJIa/IBIBAIOTCS B OTHOM MECTE, IIPUYEM IEPBBII CTAHOK U3rOTAaBIMBAET B 1,5 pa3za MeHbIlEe

JieTaneil, ueM BTopoi. HaliTh BEpOSTHOCTB TOT0, YTO B3sATas HayJady ACTAIb OKAXKETCs
HECTaHAAPTHOM.

5. BeposATHOCTB TOr0, 4TO HayJady B3sTas JeTalb U3 MapTHUU CTaHAapTHA, paBHa 0,92.
Halitn BEpOSTHOCTB TOTO, YTO CPEAU B3ATHIX Hay/audy IIECTU JETaJed HE MEHEE JIBYX OKaXyTCs
HECTaHIaPTHBIMHU.

6. BeposTHOCTb 6€30TKa3HOM paboTh! Kaxkaoro u3 700 He3aBUCUMO pabOTarOLINX
AJIEMEHTOB HEKOTOPOro ycTpoiicTsa paBHa 0,85. HaliTu BEpOATHOCTB TOTO, YTO BBIMAYT U3 CTPOS OT
80 1o 120 snementoB; poBHO 100 351eMEHTOB.

7. YCTpOICTBO COCTOUT U3 4-X 31IEMEHTOB, padOTAIOLINX HE3aBUCUMO JAPYT OT ApYyTa.
BeposiTHOCTh Hafe)KHON PabOThI KaXkI0T0 dJIeMeHTa B OJHOM ucnbiTanuu paBHa 0,9. CocTaBUTh
3aKOH paCIpeICIICHHs TUCKPETHON CITydYailHON BeTMYHHBI X - UMCJIa OTKA3aBIIUX JJIEMEHTOB B
OJIHOM OIIBITE.
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8. HezaBucumele ciyyaiiHble BeIMunHbl X U Y 3aJaHbI psaMU pacipeesICHuUs.

HaiiTu cpenHee KBagpaTHYeCKOe OTKIOHEHHE Bemuununpl £ = 2 X 2-3vY.

9. YcTpoiicTBO cOCTOUT U3 4-X HE3aBUCUMO padOTaIOIIUX OJHOTUIIHBIX 3JIEMEHTOB.
BeposiTHOCTE HaJIe)KHOM pabOTHI Kaxa0To 1eMenTa paBHa 0,995. HaifTu BEpOsSTHOCTH TOTO, YTO
paboTaroT HE MEHEe TPEX IEMEHTOB.

10. Cnyyaitnas BennmurHa X 3aJaHa MIOTHOCTHIO BEPOATHOCTEM:

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

Haiitn kosddunment "a ", wuHTErpaNbHy!0 (YHKIUIO paCHpeIeICHUS
F(x), M(X), D(X) u BepostHocTh momaganus X B untepsai (0,2; 0,8).
11. Ha cranke usrorasnuBaercs aeraib. Ee nnuHa X - ciiydalinasi BeJIM4YMHa,

pacripeziesieHHast 10 HOpMaJIbHOMY 3aKoHY ¢ nmapameTrpamu: d =20 cMm, O =1,1 cm. Haiitu
BEPOSITHOCTh TOT0, YTO JUIMHA JIeTalu 3aKkiodeHa Mexay 19 cm u 21,1 cm. Kakoe otknonenue

JUTMHBI IETATH OT d MOYHO TapaHTHUPOBaTh ¢ BepossTHOCTHIO 0,9; 0,997 B kakux npeaenax OyayT
JIeKaTh MPAKTUYECKU BCE pa3Mephl jeTanei ?

IIpunoxkenne TeOpuu BEpOSITHOCTEN K CTATUCTHUYECKOI 00padoTKe JaHHBIX

Jlns kaxxoro BapuaHTa TpedyeTcs:

1. [IpeacTaBUTh OMBITHBIC TaHHBIC B CIPYNIHPOBAHHOM BHE, pa30uB Ha K paBHOOTCTOSIIINX
YaCTUYHBIX UHTEPBAJIOB.

2. Haiftu smnupuyeckyro (GyHKIIUIO paclpeeIeHHs U ITOCTPOUTH €€ rpaduk.

3. IlocTpoUTh MOJIUTOH U TUCTOIPAMMY OTHOCHUTEINIbHBIX YaCTOT.

4. BBIYUCIUTh METOJIOM MPOU3BE/ICHUN YMCIIOBBIE XapPaKTEPUCTUKH BHIOOPKHU: BHIOOPOUHYIO
CPEIHIO, BHIOOPOYHYIO M HCHPABICHHYIO AHMCIEPCHH, BBIOOPOYHOE CpeaHEE KBaJpaTHUeCKOe
OTKJIOHECHHE.

5. Hailtu ToYeuHbIe OIIEHKH NapaMeTPOB HOPMAJIbHOIO 3aKOHA PACIpPEICICHUS] U TUIOTHOCTh
BepositHocTei f(X).

HaiiTn nHTEpBajIbHBIE OLIEHKH IMApaMETPOB HOPMAJBLHOIO 3aKOHA pacHpeieieHus, MPUHSIB

JIOBEPUTEIIBHYIO BEPOATHOCTh 7 =0,9510,99.

3aganue
Pe3ynbpTaThl perucTpanuu cpeaHei dKCILTyaTalluOHHOW CKOPOCTH JIBHXKEHUSI aBTOOYCOB Ha
MEXIYTOPOAHBIX MAPIIPYTaX MPEICTABICHbI B BUI€ BAPUAIIMOHHOTO psJia B TA0IHIIE

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
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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
28,0 315 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
BapuaHT TecTa 1o 00bIKHOBEHHBIM AN epeHIuaTbHbIM YPABHEHHAM
3AJIAHUE 1.

YcTaHOBUTE COOTBETCTBUEC MCKAY HOMCPOM YPAaBHCHUA U €0 TUIIOM

1) X' +2y=x"sin2x 2) (1+ yzsin2x)dx—2ycos2 xdy=0

! 4y
3) y _7:2)(\/? 4) yV3+2x2y = xy/3+2y*
- YpaBHEHHUE C Pa3ACsIFOIIUMUCS TEPEMEHHBIMHU,
- nuHeiHoe muddepeHInaIbHOe YPaBHEHHE,
- ypaBHCHHE B MOJHBIX AU PepeHInanax,
- ypaBHenue Bepuyiun,
- ypaBHEHHE, IPUBOMAIIEECS K OJHOPOIHOMY.

3AJIAHUE 2.

JIaHO ypaBHEHHE TIEPBOTO MOPSIIKA (5xy* +xX°)dx—(y* —=5x’y)dy =0 dopme, coneprkarei

muddepennmansl. [IpuBenure ero K BUAy, pa3pelieHHOMY OTHOCUTEJIBHO MPOU3BOAHOM.

OTtBer ‘ ‘

3AJIAHME 3.

Hano nugdepeHnnaibHoe ypaBHEHHE y'=(2k+3)x", torga Gynkmus Y = 2% gensercs

k

CTO0 PCHICHUEM IIPpU ' PpaBHOM:

Otser |

3AJIAHME 4.

dx
yidy=—

O6mmit naTerpan nuddepeHnaTbHOr0 YpaBHEHUS X" uMmeer BUJ

Otser ‘

3ATAHHUE 5.
VKaxuTre UWHTETpaIbHYI0 KpHUBYIO pemieHus 3agaud  Komu amni  0OBIKHOBEHHOTO

i GepeHIMAaTLHOr0 yPaBHEHUS '=y-L y@=2
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yA

N ™ >

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

3ATAHHUE 6.

Hano nuddepennuanbHoe ypaBHEHHE BTOPOTO MOPSAKA y'=x"+x. Torpaa obuiee penieHue
YpaBHEHUS UMEET BU]I
BAPUAHTbBI OTBETOB:

y:ix“+1x3+Clx+C2 y:ix4+1x3+clx+c2
1) 12 3 2) 12 6

1. 1,
3) y=o4" 3% FEx+C, 4) ¥ =6x"+2x> +Cx

3AJIAHME 7.

Pemrenue 3agaun Komu y'=2x+1, y(0)=y'(0)=0 AMEET BUI
BAPUAHTBI OTBETOB:

3 X3 X2 XS ) 3

M 27’7372 3776 5’2

3ATAHUE 8.

" r_

Hano nuddepennnansHoe ypaBHEHHE BTOPOro Mopsiaka 2%y"=Y'=0, 1orma ero o6mee
pelIeHHe UMEET BUJL:

‘ Otser ‘ ‘

3AJJAHUE 9.

" ’r_
Jlano nuddepennuanbHOe ypaBHEHHE BTOPOTO Hopsaka Y Ctg4x+4y" =0, rorza ero obmee
pelIeHre UMEET BU]T

BAPUAHTEI OTBETOB: 1) Y =0.25C;sin4x+C, ) y=-C, cos4x+C,
3) Y=C;sindx+C, 4) Y=-C;sin4x+C,

3AJIAHME 10.

KopHu XapakTepHCTHYECKOTO YpPaBHEHHS PaBHBI k =k, =—1, k3’4 =2, TOrIa
(dyHIaMeHTallbHas CHCTeMa pelIeHuH JIMHEHHOTro 0 JHOPOAHOTO AU pepeHIInanbHOro ypaBHEHUS C
MOCTOSTHHBIMU KO3 (duineHTamMu Oy1eT UMETh BU]L

BAPUAHTBI OTBETOB:

1) y, =€”, y2:e2X’ Y3 =C0s3X, Y, =Sin3x
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2) ylze’x, y22e72x’ y3:e3x, y4:e73x
3) yy=e", y,=e", yy=cos3x, y,=-sin3x

X 2X —2X

4) y,=e, y,=xe, y;=e”, y,=e

3AJIAHME 11.

KopHu XapakTepucTHUeCcKOro ypaBHEHHS PaBHBI k, =k, =5, k3-4 =5l Torma ooiee
pelieHne JUHEHWHOrOo  OAHOPOJHOTO  JAU(PPEpEeHIIUATBHOTO YpaBHEHHS C  TOCTOSHHBIMU
kodddunmenTamu OyIeT UMETh BUJ:
| Otser | |

3AJAHUE 12.
N3BecTHA (bYH,Z[aMeHTaHBHaH cucrema peI_HCHI/Iﬁ OIHOPOJHOI'O JIMHEUHOT O

_ _ w2
b epeHIManbHOrO ypaBHeHs: Y1 =L ¥,=X  ¥3=X". Torga uacrnoe pellleHrne ypaBHEHUs,

YAOBJICTBOPAOIICC HAYAJIbHBIM YCJIIOBUAM y(O) = 2’ y’(O) = _11

y"(0) =-2, paBHo:
BAPUAHTHI OTBETOB:

1) Y=2+x=Xx" ) y=2-x-2x" 3y y=2-x-x" 4)y=2-x-05x"

3AJAHME 13.
X X
OyHKIUA y=Ce +C,X€" gpnsercs  o6wmm pelIeHneM  JIMHEHHOTO OIHOPOJHOIO
b depeHIMaNbHOTO  ypaBHEHUS C MOCTOSHHBIMH KO3 PUIMEHTAMH, TOTla  €ro
XapaKTepUCTUYECKOE YpaBHEHUE UMEET BUJ]
BAPUAHTBI OTBETOB:

1) k*-1=0 2) k*-k=0 3) k*+2k+1=0 4) k*-2k+1=0,

3AJTAHUE 14.

n /
O61ee petenne auddepentmansioro ypasuenns Y +4Y +3Y=0 yyeer pug
| Orser | ‘

3AIAHHE 15.
YacTHOMY pelIeHHIO JIMHEHMHOT0 HEOJHOPOJHOro Au(QepeHInanbHOr0 YpaBHEHUS

y'=3y'+2y=2x-1 p, BUJY €ro MPaBO YaCTH COOTBETCTBYET (PYHKILHUS
BAPUAHTBI OTBETOB:

1) V. =AC+BX ) V.=AX+B  3)y.=Ax 4y, =A"+Bx+C.

3AJIAHME 16.
Jlano nwmHelHOe HeogHOpoaHOoe auddepeHnraTbHOe YpaBHEHHE C  IOCTOSHHBIMHU
" ' _ X ol
ko> pUIHEHTAMI 2y"+y'+2y =xe" sin2x. 3amycarth BHJ YaCTHOIO pELICHHS C
HeolpeaesIeHHBIMU KO QUIIMEHTaMU
| Otser |

3AJIAHHME 17.
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Jlano nuHeiiHOe HeoAHOpoaHoe aupdepeHIaNIbHOe YpaBHEHHE C IOCTOSHHBIMHU

" _
koopuuuentamu Y +4Y=2092X. B kakom Bume cleiyeT HCKAaTh HACTHOE peELLEHUE
HEOJIHOPOIHOTO YPABHEHHS METO/IOM BapHMAIUH POM3BOJIBHBIX MOCTOSHHBIX ?

| Orser | ‘
3AJIAHME 18.
Pemenue kpaeBoii 3a1aun y'=2x+1, 0<x<3, y(0)=1 y(3)=9/2
HMEET BUI
3 2 3 2
y:—+X——3x+1 y:—+X——3x+1
BAPUAHTBI OTBETOB: 1) 3 2 2) 6 2
x> x* 10 x> x* 10
y=—+—-——x+1 y=—+—+—X+1.
3 2 3 4) 3 2 3
3AJIAHME 20.
{yl’ =3y,,
Oomiee penierne cucreMbl AU HepeHInaNIbHBIX YPaBHEHHI Y2 =2¥1 Y,
HUMECT BUJ
BAPUAHTHI OTBETOB:
y, =C.e” +Ce™, y,=Ce > +Ce™,
y, = gCle2X ~C,e™¥ Y, = —Ecle‘2X —Ce ™
1) 3 2) 3
y, =C.e”+C,e*, y, =C,e > +Ce*,
2 X -3x 2 X -3x
3 Y, :gcle2 +Ce’® N yzz—gcle2 +C,e7¥,
BapuaHT TecTa 1o TeOpuH BEPOATHOCTEMH
3AJIAHME 1

KonnuectBo cnocoOoB pacnpesiesieHuss TpeX MPU30BBIX MECT B OJIMMIIMAJE MO TEOPUU
BeposiTHOCTEN cpeau 10 yyacTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJIAHUE 2
W3 ypHbI, B KOTOpoi HaxoAsTcs 6 Oenbix U 4 4epHBIX II1apa, U3BJICKAIOT Hayaady 2 miapa.
Toraa BeposITHOCTh TOTO, YTO 00a mapa OyayT OeapiMu, paBHA

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

3AJIAHME 3

B kpyr pamuyca R 6pomena Touka. Toraa BEepOSTHOCTH TOTO, YTO OHA MOMAAET B
3alITPUXOBAHHYIO 00J1aCTh, paBHA



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

3AJAHUE 4

Hecosmectisre cobrrrust A5 BiC ye 00pa3yloT TOJHYIO TPYMIy COOBITHHA, €CIU HX
BEPOSTHOCTH 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
BAPUAHTBIOTBETOB: 1) 2) 3) 4).

3AJTAHHUE 5
Bpocatot 2 monetbl. CobObiTus: A - rep0 Ha mepBoii MoHeTe, B- mudpa Ha BTOpoil MoHeTe
SBIISTFOTCSL:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU
3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.

3AIAHHUE 6
Crynent 3Haet 20 BorpocoB nporpammsl 3 30. Toraa BeposiTHOCTh MPAaBHIIBHOTO OTBETA
Ha 3 BOIIpoca paBHA

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

3AJAHHME 7

B nepBoii ypHe 6 6enbIx ¥ 8 yepHBIX IIapoB, BO BTOpOW 7 Oenblx M 3 yepHbIX mmapa. U3
HayJlady B3SITOW ypHBI BBIHYT OJUH 11ap. Toraa BEposATHOCTb TOTO, YTO 3TOT LIAp OKaXETCs OEbIM,
paBHa

| Otser | ‘
3AJIAHHUE 8
CobbiTre A MOKET HACTYITHTB JIMIITh TIPH YCIOBUHM TIOSIBIEHHUS OHOTO U3 2-X HECOBMECTHBIX
co6bitnit Br n Ba, 00pa3yIoNIMX MOJHYIO rpyMITy. I3BeCTHBI BEPOSTHOCTD P(B)=2/3 y YCIIOBHBIE

BEPOSTHOCTH Po, (A)=1/3 Ry, (A) =2/5. Torna BeposITHOCTb COOBITHS A paBHa

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

3AIAHHUE 9
JluckpeTHas cilydaiiHas BETUYMHA 3a/laHa 3aKOHOM paclpesiesieHusl BEpOsSTHOCTEN
X 1 3 5
P 0, 0, 0,
1 3 6

F(x)

Torna e€ pyHkuMs pacnpeaeneHust BEposTHOCTEH
BAPUAHTBI OTBETOB:

UMECT BUJ
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0 npu X<1 01 npu x<1
1<x< 4 1<x<
F(x) = 0,3 npu 1<x<3 F(x) = 0, npu 1<x<3
0,6 npu 3<x<5 1 npu 3<x<5
1) 1 npu X>5 2) 0 npu  X>95
0 npu X<1 0 npu X<1
F(x) = 01 npu 1<x<3 F(x) = 01 npu 1<x<3
04 npu 3<x<5 0,3 npu 3<x<5
3) 1 npu X>5 4) 0,6 npu X>5.
3AJIAHHUE 10

HemnpepriBHas ciydaifHas BeIMYHHA 3a7aHa MHTETPATbHON (PyHKITHEH
0 npu X<0,
F(X)={x*/9 npu 0<x<3

. 1 npu X>3.
pacrpeneneHus BEpOsiTHOCTEH

Toraa nI0THOCTH BEPOSITHOCTEM f(x) UMEET BUJL
OTtser ‘

3AJJAHUE 11

I'paduk MIOTHOCTH BEPOSITHOCTEH f(X) MoKa3aH Ha pucyHke. Torja 3HaueHue a
f(x)

a

)

0 1 2a
paBHO

BAPUAHTBI OTBETOB: 1)05 2)1 3)v2  4)2.

3AJTAHHUE 12
JlMckpeTHas cilydaiiHasi BeIMUMHA 3a/laHa 3aKOHOM PaclpeziesieHHs BEpOSTHOCTEH
X 0 1 3
P 0, 0, 0,
2 3 5
Torna e€ MaTeMaTHUECKOE OKUAAHUE U TUCTIEPCUsl PABHBI
| Otser |
3AJTAHHUE 13

BepOSITHOCTB IIOSIBJICHUA CO6BITI/I$I A B 30 HE3aBHUCUMBIX HCIBITAHUAX, HpOBO}II/IMBIX 110
CXEMCE BCpHy.H.HI/I, paBHa 0,6 Torz[a AUCIICPCUS YUCiia HOSIBJIEHUH DTOTO CO6BITI/I$I paBHa
BAPUAHTBI OTBETOB: 1) 024 2)18 3)7,2  4)12.

3AJIAHHUE 14
HenpepriBHast citydaiiHasi BeIMUMHA pacpeiesieHa paBHOMEPHO Ha nHTepsaie (6, 10). Torna
e MaTeMaTH4YecKoe 0’KUJIaHUE U TUCIIEPCHsl COOTBETCTBEHHO PaBHBI

‘ OtBet ‘ ‘
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3AJJAHHUE 15
HenpepriBHas cilydaiiHas BeIuunHA X MOJYMHEHA HOPMATBHOMY 3aKOHY pacrpeaeleHus ¢

MaTeMaTUYECKUM OKHJIaHUEM M(X)=a=20. BepositHocTh €€ momananus B uaTepBan (20, 25)
paBHa 0,4. Torna BeposTHOCTH €€ nonajsaHus B uHTepBan (15, 20) paBHa

‘ OtBer ‘ ‘
3AJIAHHUE 16
Cratuctudeckoe pacripeieleHie BRIOOPKH UMEET BH/T
X 2 4 5 8
i
n, 2 5 7 6
Tor/ia OTHOCUTEIbHAS YACTOTA BAPUAHTEl %1 = 4 paBHa
| Otser |
3AJJIAHHUE 17
ITo Bei6opke 06bema N=100 mocrpoena rucrorpamma gacTor.
nA
h
10
8
a
2
0 4 8 12 16 X
Torna 3HaueHue @ paBHO:
‘ OTtser ‘
3ATAHHUE 18
W3BecTHO cTaTucTUYECKOE paclpeiesieHue BbIOOpKU
. 6 7 1 1 1
i 0 2 3
. 5 6 8 7 4

Torna e€¢ BeIOOpOUYHAsI CpeTHSIS X, paBHa
‘ Otser ‘

3AJIAHHME 19

Jlana Bbioopka o0bema N Ecnu kakaplil sneMeHT BBIOOPKHM YMEHBIIUTH B TPH pasa, TO

BbIOOPOYHASI CpeIHSAS X, -
BAPUAHTBI OTBETOB: 1) He uszmenurcs 2) yMeHbIIUTCS B 3 pasza
3) yBenuuutes B 3 paza  4) ymMeHbIIUTCA B 9 pas.

3AIAHHME 21
Bri6opounas cpenHsis s JTaHHOTO CTaTUCTUYECKOTO pacrpeiesieHns BEIOOpKU
« 2 4 5 8 1
i 0
0 4 7 1 8 7
i 4

D

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

3AJAHUE 22

Haiitu noBepuTENbHBIA WHTEPBAT I OLEHKH C HAJEKHOCThIO / =095 yensecrnoro

MAaTEMATUYCCKOro OXHWAaHWA HOPMAJIBHO pacnpEeacICHHOTO IIPpHU3HaKa X

COBOKYITHOCTH X0, €CIlM H3BECTHBI 0OBEM BBHIGOPKH n=30, BBIOOpOYHAsT cpefHsist s

reHepaJbHOU

X, = 2500,

CpE€AHEC KBAAPATHYCCKOEC OTKIIOHCHUC FeHepaﬂbHOﬁ COBOKYITHOCTH 0= 100’ KBaHTHJIb

HOPMaJILHOTO PacIpe/ieIeHus & = 2,58.

OTtBeT

7.3.2 IlpomexxyToyHast aTTeCTaIus

Bonpocut k 3x3ameny

Bomnpoc Komnerenmus
OcCHOBHbIE MOHATUS TEOPUU OOBIKHOBEHHBIX AU(D(epeHlnanbHbIX YpaBHEHUH OIIK-1
MEPBOTO  TOPSJKA:  ONpeNeleHne OOBIKHOBEHHOTO Jau(p(HepeHInaIbHOTO
ypaBHEHUs, (OPMBbI 3aIUCH OOBIKHOBEHHOTO TU((PEpeHINATIBbHOIO YpaBHEHUS
[IEPBOro MOPSIKA, MOHATHS OOIIEro U YacTHOTO pPelIeHuil, O0O0ILero U 4aCTHOIro
UHTETPaJIOB.
[TocranoBka 3amaum Komm mns nuddepeHnranbHOrO ypaBHEHUS ITIEPBOTO OIIK-1
HOPSJKA.
Teopema cymiecTBOBaHMS M €IMHCTBEHHOCTH PEIICHUS 1151 UG PepeHITHaTBLHOTO OIIK-1
YpaBHEHUs IEPBOTO MOPSIKA.
I'eomeTprueckuii cMbIcil OOIIETr0 MHTErpana OOBIKHOBEHHOIO [.y. IEpPBOTO OIlK-1
OPSJKA.
Juddepenunanbaple  ypaBHEHUs IEpBOrO MOpPAAKAa C  pa3/ieeHHBIMH U OIIK-1
pa3IeNsIOIUMUACI IEPEMEHHBIMH.
JIuneitnsle nuddepeHnaNbHble ypaBHEHHMsS MEPBOTO  MOPSJIKA. Meron OIIK-1
BapHaly MPOU3BOJIbHON MTOCTOSIHHOM.
Juddepenunanbupie ypaBHeHUss N-To nopsaka. OCHOBHBIE MOHATHS: (HOPMBI OIIK-1
3alMCH, MOHATUS OOIIEro M YaCTHOIO PEIICHUH.
ITocranoBka 3amaun Komm u kpaeBod 3amaun s OOBIKHOBEHHOTO OIIK-1
T depeHIMaIbHOTO YpaBHEHU N-T0 MOpsiJIKa.
WuterpupoBanue nu¢¢depeHIuanbHblX YpaBHEHUH N-TO MHOpsijiKa METOJ0M OIIK-1
MTOHM>KEHUS TOPSIKA.
JIuneitnble ogHOpOAHBIE MU depeHInanbHble ypaBHEHHUS N-To nopsiaka. Obmuue OIIK-1
CBOMCTBA PELICHUM: MOHATHUS JUHEHHO 3aBUCUMBIX M JIMHEMHO HE3aBHCHMBIX
pewieHuii, ompenenurtens BpoHckoro, noHsTHe (yHIAMEHTAIBHOW CHUCTEMBI
peuIeHui,
Teopema o0 cTpykType o0OIIero pemeHuss OOBIKHOBEHHOTO IJIMHEHHOTO OIIK-1
0JTHOPOJIHOTO U (PepeHIInaTbHOTO ypaBHEHUs N-TO TOPSIKA.
JluneiiHble oHOpOAHBIE AU(QepeHInanbHbe ypaBHEHUS N-To  TOpsSAKa C OIlK-1
MOCTOSIHHBIMU  K03(punimenTamMu. XapakTepuCcTHUYECKOE YPaBHEHUE, €ro CBS3b
¢ nuddepeHInaNIbHBIM YPaBHEHHEM.
Bun dacTHBIX peleHuid JIMHEHHOTO  OJHOPOAHOTO  MuddepeHIHATEHOTO OIIK-1

YpaBHCHUS N - rO mOopsiika € IMOCTOSHHBIMH KOB(i)(l)I/IIII/IeHTaMI/I B 3aBHCHUMOCTH
OT BUJOA KOpHCﬁ XAPAKTCPUCTUUCCKOT'O YPABHCHHUA.
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JIuneiinsle HeoxHoponHble aupdepeHnmanbHble  ypaBHeHHs. Teopema o OIIK-1

CTPYKTYpe OOIIEero peieHus.

Pemenne nuHEHHBIX HEOAHOPOAHBIX AU((EPEHUUATBHBIX  YPaBHEHUH C OIIK-1
MOCTOSIHHBIMU KO3 uirieHTaMu. MeTtosl moadopa YacTHOTO pelIeHus Ul
IIpaBbIX YacTel BUIA
f(x)=P,(x)e”, f(X)=M cospBx+ Nsinpx, OIK-1
f (x) = P(x)e”™ cos Sx +Q(x)e” sin Bx. OTK-1
Pemenne  nuUHEWHBIX  HEOTHOPOAHBIX  JAU(B(EpEHIHATBHBIX  YpaBHCHHM OIIK-1
METOJIOM BapuallMy IPOU3BOJIbHBIX TOCTOSHHBIX.

Cucrembl nuddepeHmanbHbIX ypaBHeHHH. [IoHATHE HOPMaIBHOW CHUCTEMBI. OIIK-1
[TonaTust 00ILIETO M YAaCTHOTO PELICHWH CUCTeMbl. Teopema O NpPHUBEICHUU
muddepeHIMaTbHOr0 ypaBHEHUs N-TO MOpsiiKa K HOpMaJIbHOU cucteme. Metoz
VCKJIIOUEHUS] HEU3BECTHBIX.

Bupl cinyyaliHBIX COOBITHIA. OIIK-1
Kitlaccnueckoe M CTaTUCTUYECKOE  ONPEAEICHHS BEPOSITHOCTH  IOSBIICHUS OIIK-1
coObiTusg. OcHOBHBIE POPMYJITBI KOMOMHATOPHKH.

[IpyHUMI CTaTUCTUYECKOM YCTOMYMBOCTH OTHOCHUTENBHBIX 4acTOT. CBA3b U OIIK-1
paznuuMe MEXIy ~KIACCUYEeCKMM UM CTaTUCTHYECKUM  OIpeAeNeHUSMU
BEpPOSITHOCTH.

["eomeTpryeckoe onpeeeHne BeposatHocTh. 3anadya broddona. OIIK-1
Anrebpa coObiTuid. [loHSTHS CcymMMBI M TPOU3BEACHHUS COOBITHH, HX OIIK-1
reoMeTpuueckas uHreprperanusi. OCHOBHBIC 3aKOHBI aJITeOpbl COOBITHH.

Teopema cioxeHHsT BEpOSTHOCTEH N1 HECOBMECTHBIX COObITUH. CIeICTBUS U3 OIIK-1
HEe.

Teopema cnoxeHus BEpOSTHOCTEH Il COBMECTHBIX COOBITHI. OIIK-1
TeopeMa yMHOXKEHHS BEPOSITHOCTEN ISl 3aBUCUMBIX M HE3aBUCUMBIX COOBITHIA. OIIK-1
[ToHsITHE YCIOBHOM BEPOSTHOCTH.

TeopeMa 0 BEpOATHOCTH MOSIBJICHUS XOTsI ObI OJTHOTO COOBITHSI. OIIK-1
dopmyJia MOJHON BEPOATHOCTH. OIIK-1
Popmyna bepryiu. OIIK-1
JlokasibHast M MHTErpajbHas Teopemsl Jlammaca. OIIK-1
Omnpenenenne u TUNBI ClydallHbIX BenuuuH. l[loHsATHE 3akOHa pacnpeneneHus OIIK-1
Clly4alHOM Benu4MHbL. P pacupeneneHusl.

WnterpanbHas (QyHKOMS — pacrnpesaeneHuss BeposTHocTel.  OmpeneneHue, OIIK-1
BEPOSITHOCTHBIA CMBICII M CBOWCTBA.
[I10THOCTE BEPOATHOCTEN. OmnpeneneHne, BEPOSITHOCTHBIA  CMBICH U OIIK-1

CBOMCTBA.

CBsi3p MEXJly MHTErpajibHOW (QYHKIMEH pacrpeneneHus BEpOSITHOCTEH U OIlK-1
IJIOTHOCTHIO BEPOSITHOCTEN.

Onpenenenne, BEpOSITHOCTHBIN CMBIC M CBOMCTBA MATEMATHYECKOTO OXKUAAHUS OIIK-1
JUISL JUCKPETHBIX U HENPEPBIBHBIX CITYYalHbIX BEJIUYHH.

Onpenenenne, BEPOSITHOCTHBIN CMBICIT M CBOMCTBA AUCIIEPCHH. OIIK-1
bruHOMMAJIBHBIN 3aKOH PaCIPEACIICHHUS. OIIK-1
Cpennee 1 HaMBEpOSTHEHIIIEE YHCIIA TTOSBICHUN COOBITHS MPU OMHOMHAIIBHOM OIIK-1
pacnpeesIeHuu.
3akoH pacnpenenenus [lyaccoHa. OIIK-1
PaBHOMEPHBIN 3aKOH pacIpeesIeHUs BEPOSTHOCTEM. OIIK-1
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Hopmanbublli 3aK0H pacupenesieHUus BEpOSTHOCTEM. BeposATHOCTH monanaHus OIIK-1
HOPMaJIbHO paCIpEeIeICHHOW CIIydalHOW BEJIMYMHBI Ha  MPOU3BOJIbHBIN

KOHEYHBI UHTEPBAJL

BepositHOCTB NTOnaianksi HOpMaJIbHO paclpeieICHHON CllydyallHOM BEJIMYUHBI HA OIIK-1
WHTEpBaJ, CUMMETPUYHBI OTHOCHUTENIBHO cpefHero 3HadeHus. [IpaBuiio Tpex

curM. Teopema JIsmyHoBa.

[IpenMeT 1 OCHOBHBIE 33/1a4d MATEMATHYECKOM CTATHCTUKH. OIIK-1
[TonsaTue o BIOOpOYHOM MeTojIe. ['eHepaabHas U BBIOOPOYHAs COBOKYITHOCTH. OIIK-1
OCHOBHBIE ITOHATHS MAaTEMATHUECKON CTATUCTUKH (BapUALIMOHHBIHN PsiJl, 4aCTOTA, OIIK-1
OTHOCHTEJIbHAS 4aCTOTA, CTATUCTUUYECKOE PACIPEEIEHHUE BEIOOPKH).

OMnupuyeckas GyHKIHs pacrpeiesieHust BBIOOPKHU U €€ CBOMCTBA. OIIK-1
[ToaMroH 4acTOT ¥ NOJIMT'OH OTHOCUTEIBHBIX YacTOT. OIIK-1
['ucrorpamma 4acTOT MU OTHOCUTEIIbHBIX YacTOT. OIIK-1
ToueuHbIe OIICHKM TapaMeTpOB pacnpeaeneHus. TpeboBaHUs K OIICHKAM. OIIK-1
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Tunosoii BapuaHT OM1eTa
no qucuuminHe «CrnenuaabHble I1aBbl MATEMATHKH

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHMS POCCHUICKOM
®EJIEPALIMU
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VUPEXJIEHWE BBICIIEI'O OFPA3BOBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

Hucnunmuna «CrenuraibHble TJIaBbl MATEMATUKI)
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BWIET

1. OcHOBHbIE TOHATHUA TEOPUU OOBIKHOBEHHBIX IU((dEepeHIMaTbHBIX YpPaBHEHUN MEpPBOTO
MopsI/IKa.
2. Teopema yMHOXKEHUS BEPOSTHOCTEHN JI 3aBUCUMBIX U HE3aBUCHUMBIX COOBITHIA.

3. Pemuth ypaBHEHHE: y" —2y"+y=2x.

! y arctgx
y'=——+e"%, y(0)=1.
Pemute 3amauy Komm: 1+x
Haiiti BeposiTHOCTH pabOTHI 3JEKTPHUYECKOI 1IeTH, N300paKEHHON Ha PHC., €CITH BEPOSTHOCTh
paboThI KaKJJ0T0 U3 HE3aBUCUMO pabOoTaoNINX 3JIEMEeHTOB 1enu paBHa p=0.9.

L L]
1
‘ L
6. B maptum 10% nHecrannaptHeix netaneil. Haynady otobpansl 3 geranu. CocTaBUTh 3aKOH
pacrpeieNeHus Yuciia CTaHJapTHBIX JeTalel cpeu OTOOPaHHBIX.

ok~

Z[J'ISI MMPOBEACHUA MPOMCIKKYTOYHOI'O KOHTPOJIA 3HaHUI CTYACHTOB B IUCTAHIIUOHHOM (bopMaTe
B p83pa6OTaHHI>IX Kaq)erOﬁ «Marematuka» OHHaﬁH'KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.



