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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

K OCHOBHBIM LiesIM OCBOEHUS AUCHMILINHBI «CrienuallbHbIE TIaBbl MATEMAaTUKH» CIIECLYET
OTHECTHU:

- BOCIIUTAHHUE y CTYJICHTOB O0ILEl MaTeMaTu4ecKoi KyJIbTypbl;

- IpUOOpETEHHE CTYAEHTAMHU [IMPOKOI0 Kpyra MaTeMaTUYECKUX 3HAHUH, YMEHUI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYAECHTOB K MHIYKTUBHOMY U J€IYKTUBHOMY MBIIIJICHUIO HAPSILY
C pa3BUTHEM MAaTEMaTH4YECKOW MHTYULINU;

- YMEHHE CTYJECHTaMH pa3BUBaTh HABBIKU CAMOCTOSTEIILHOTO N3y4YeHUs y4eOHON U Hay4YHOM
JUTEPATYpPBl, COJIEPKALIEH MAaTEMaTUUECKUE CBEJICHUS U PE3yJbTAThI;

- TOATOTOBKY CTYACHTOB K JESTEIbHOCTM B COOTBETCTBUU C KBATU(PHUKALMOHHON
XapaKTepUCTHKON OakaiaBpa 10 HalpaBJICHUIO, B TOM YHciie (popMUpOBaHNE YMEHUH UCIIOIB30BATh
OCBOCHHbIE MAaTEMAaTUYECKHUE METO/IbI B IPO(ECCUOHATILHOMN 1€ATEIbHOCTH.

- IOATOTOBKY BHICOKOKBAJTM(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUAX I (PPOBOI
TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKUX PUCKOB COBPEMEHHOMN IIU(PPOBON IKOHOMHKH.

K ocHOBHBIM 3a/1auaM OCBOEHHMSI TUCUUILIMHBI « CrieliiaabHbIe TJIaBbl MATEMATUKID) CIIETYET
OTHECTHU:

- OCBOGHHE CTyJIEHTAMH OCHOBHBIX IOHATHH, METOJOB, (HOPMUPYIOMIUX OOIIYIO
MaTeMaTHUYECKYIO IMOATOTOBKY, HEOOXOIMMYIO /Ul YCHEIIHOTO PeLIeHHs IPUKIIAAHBIX 3a/1a4;

- gopmupoBaHue y CTyJdeHTa TpeOyeMoro Habopa KOMIETEHIHH, COOTBETCTBYIOIIUX €TO
HaIpaBJICHUIO OATOTOBKU M 00€CIEUNBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPy /a.

OOyuenne mno gucuumiuHe «CreuuanbHble TIJ1aBbl MaTeMaTUKW» HAIpaBlIE€HO Ha
dopmupoBaHue y 00yJaromuxcs CIeAYOUMX KOMIIETeHIIUI:

Koa v HanumenoBanue
KOMIIeTeHII NI

NuaukaTopsl 10CTHKEHUS
KOMIIeTEHIHHU

HanmeHoBanue nmoxkasaress
OLlCHUBaHUA

OIIK-1. CnocoGeH npuMeHsTh
€CTeCTBEHHOHAYYHBIE U
oO0IIenHXEeHEePHbIE 3HAHUS,
METO/Ib MATEMATHYECKOTO
aHaJu3a U MOJIEJIMPOBAHUS B
npodeCcCuOHAIbHON
JeSITebHOCTH

HNOIIK-1.1. ITornmaer
TEOPETUYECKHE OCHOBBI
€CTECTBEHHOHAYUYHBIX U
TEXHUYECKHUX JTUCIHILIHH,
OCHOBHBIE 3aKOHBI
(yHKIMOHUPOBaHMS 0ObEKTOB
npodeccnoHanbHOM
NeSITeNIbHOCTH;

NOIIK-1.2. IIpumensier Ha
MpaKTUKE MaTeMaTUYEeCKHe
METO/BI IS aHAIIN3a U
MOJIETTUPOBAHUS PA3ITUYHBIX
acleKTOB (PYHKIIMOHUPOBAHUS
00BeKTOB MpodhecCuOHATHLHOM
NESTENbHOCTH;

HNOIIK-1.3. Baageer
HaBBIKAMHU aHAJIN3a U CUHTE3a
aBTOMATHU3HPOBAHHBIX CUCTEM
U UX 3JIEMEHTOB C YYETOM HX
cHeupUKH.

3natb: OCHOBHBIE MTOHATHUS U
YTBEPKIACHUSI BEKTOPHOTO
aHaJM3a, TCOpUH (QPYHKIUU
KOMIUIEKCHOTO NTEPEMEHHOTO,
PSI0B, TEOPUHU BEPOSTHOCTEN.
YmMmern: [IpumeHaTs METOABI
BEKTOPHOI'O aHAJIN3a, TEOPUU
(GYHKIIUN KOMIJIEKCHOTO
IIEPEMEHHOT0, TEOPUHU PSZIOB,
ONEePAMOHHOT0 UCUUCIICHHS
JUIsl IOHUMaHMs aJIEKBaTHON
COBPEMEHHOMY YPOBHIO
3HaHUM HAYYHON KapTUHBI
Mupa.

Baapers: HaBbIKamMu
IIPUMEHEHHSI ITOJ0KEHUN
BEKTOPHOI'O aHAJIN3a, TEOPUHU
GYHKIIUN KOMILIEKCHOTO
IIEPEMEHHOT0, TEOPUHU PS/IOB,
ONEepPAMOHHOT0 UCUUCIICHHS
JUIsl IPUMEHEHMUS] B
npo¢eCCHOHATBHON
JESATEIIBHOCTH Ha
COBPEMEHHOM YPOBHE 3HAHUM.




2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

HucuunivHa oTHocuTces K Moaymo  "MaremMatudeckue U
«ducuummunasl  (Moaynm)». Jucuuminna
HEIOCPEICTBEHHO CBSI3aHa CO CIECAYIOUMMU JUCHUIUIMHAMU U npakTukamu OOIT:

Jluneitnas anreOpa

MaremaTuuecKkuii aHaJIn3

Teopus aBTOMaTUUYECKOIO YIIpaBICHUS

DIJIEKTPOTEXHUKA

MexaHnuka poOOTOB U MEXaTPOHHBIX MOJTYJICH

CunoBas npeoOpa3oBaTenbHasi TEXHUKA.

JTUCIAILINHEL"

oOs3arenpHO yactu Oioka bl

€CTCCTBECHHO-HAY4YHbIC

3 CTpyKTypa u cojep:KaHue AUCHUTLTUHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISET 3 3aueTHbIe eAMHUIIBI, 108 qacoB.

3.1 Buabl yueOHoii padoThl M TPYI0€eMKOCTh

Ne Bux yuebHoii paoTbr KouaunuectBo | CemecTpbl
n/n 4acoB 3
1 | AyautopHble 3aHATHS 36 36
B ToMm uucie:
1.1 | Jlexuun 18 18
1.2 | CemuHapcKue/npakTHIECKHUE 3aHATHSI 18 18
1.3 | JIaGopaTopHble 3aHATHS 0 0
2 | CamocTosiTeqibHAsI padoTa 72 72
B ToM yncie:
2.1 | PI'P 36 36
2.2 | llonroToBka K ceMHUHAPY 18 18
2.3 | IloaroroBka K SK3aMEHY 18 18
3 | IpomexkyTOUYHAs aTTeCTALMA
3auet/nud.3auer/7K3amMeH - E)
Hroro 108 108




3.2 TemaTu4yecKHil MJIAH U3yYeHUS] TUCHUTITHHBI

n/n

Pa3genanl/TeMbl
JTUCIHUIIINHBI

TpynoeMKoCcTh, 4ac

Bcero

AynutopHas pabora

Jlexmun

Cemunapckue/
MPAKTUYCCKHE
3aHSATHUS
JlabGoparopHbie
3aHATHUS

[IpakTnueckas

IIOATr0OTOBKA

CamocrosiTeJabHas
padora

Pa3znen 1. OObIKHOBEHHBbIE
aupdepeHuaIbHbIC YPABHCHUSA

w
(o]

11

Tema 1.  OcHOBHBIE  TOHSTHS
OOBIKHOBEHHBIX (P epeHITMATBHBIX
ypaBHEHUN (J1.y.) TEPBOTO TMOpPsIKA.
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. Pemenwe a.y. nepBoro
IopsiAKa € pPa3feleHHbIMM U
pa3IensAOIUMUC IIEPEMEHHBIMH,
OIHOPOJIHBIX J.y., YpPaBHEHHH B
NOJIHBIX JuddepeHimanax

1.3

Tema 3. JluneiiHbie na.y. TEpPBOTO
opsiAKa Meton BapHalyu
IIPOU3BOJIBHON IOCTOSIHHOM, METOJ
npousBeneHui bepHymm. YpaBHeHue
bepnysn.

14

Tema 4. Huddepenunanbuble
ypaBHEHHsSI  BBICIIMX  TOPSIKOB.
OcHoBHble  moHsATHA. IlocTaHoBka
3amaun  Komm, KpaeBoW  3aaaun.
WuTerpupoBanue ypaBHEHUH 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. Pemenue  nIUHEHHBIX
OJHOPOJHBIX [1.y. N —TO MOpsAKa C
MOCTOSIHHBIMU K03 durmentamu. Bun
YAaCTHBIX  pEIIEHUHl  OAHOPOJHOIrO
YpaBHEHHs B 3aBHCHMOCTH OT BHJA




KOpHeM 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. KpaeBble 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. Kitaccuueckoe u
CTaTHUCTUYECKOE OTIpe/IeTICHUS
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
TEOPHUH BEPOATHOCTEN.

2.4

Tema 4. dopmyna IIOJIHOU
BeposiTHOCTH. Popmyna beprymn,
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
ITyaccona).

2.6

Tema 6. YucnoBble XapaKTEpPUCTUKH
JUCKPETHBIX U HEIPEPBIBHBIX
CIIy4alHBbIX BEIIMYMH.




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. ['enepanmbpHast
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 "
uchpasieHHas naucnepcun. lloHstue
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 nA.y. NEpBOTO MOpAAKAa C PA3JCICHHBIMH U pa3Aeiisi FOIIUMHUCS
NEPEMEHHBIMH, OJTHOPOHBIX J.y., YPAaBHEHUH B MOJIHBIX AU depeHuanax

Tema 3. JIuneiinsle A.y. mepBoro nopsaka MeTton Bapualuy NPOU3BOJBHOM 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 MopsAKa. 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
XapaKTePUCTUYECKOTO YPaBHEHUS

Tema 7. JluneliHble HEOMHOPOIHBIC I.y. N-TO TMOpsAIKa. Teopema O CTPYKType oOIIero
peweHus. Meron nogdopa 4aCTHOTO PEeIEHUs JUIsl Pa3INYHbIX CHELUAIbHBIX BUIOB IPAaBON YacCTH.



Tema 8. JIunelinbie HEOTHOPOIHBIE A.Y. BTOPOTO MOPSIKA C TOCTOSTHHBIMU KO3 (hUiueHTaMu
C IPOU3BOJBHON HENMPEpPBHIBHOM MpaBoi 4acThio. MeToa Bapualuu 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
HE3aBUCHUMbIE COOBITHUS. Y CIIOBHASI BEPOSITHOCTh. OCHOBHBIE TEOPEMBI TEOPUU BEPOSATHOCTEH.

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. DiieMeHTHI MaTeMaTHY€CKOM CTATUCTHKHU

Tema 1. OcHOBHBIE 337]a4U MATEMAaTHUECKOW cTaTUCTUKU. BbiOopouHsblit MeTo 1. [ eHepanbHas
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. HMHTerpupoBaHue pa3auyHBIX TUIOB AUd@epeHnanbHbIX
ypaBHEHHH (1.y.) IepBOro mopsiaka

[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
TEOPUHU BEPOATHOCTEN U CIEACTBUM U3 HUX

[IpakTnueckoe 3aHatve 7. UYWHCIOBBIE XapaKTEPUCTUKUM M 3aKOHBI pacIpeaeeHUst
JUCKPETHBIX CIIy4alHBIX BEJIMYHH.
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[IpakTnueckoe 3ansThe 8. YMCIOBBIE XapaKTEpPUCTUKU U 3aKOHBl PaCIpPEIEIICHUS
HENPEPBIBHBIX CIIy4YaiHbIX BEINYNH

[IpakTnueckoe 3ansatue 9. KontposnbHoe TecTUpOBaHNE

3.4.2 JIabopaTopHbI€ 3aHATUSA

He npenycmorpensl

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycMmotpensl

4 YdyeOHO-MeTOAUYECKOE M UHPOPMALIMOHHOE o0eclieueHne

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 : 21eKTpOHHBIH // JIaHb : 311eKTPOHHO-OMOIHOTEYHAas CHCTEMA.
— URL.: https://e.lanbook.com/book/195426.

2. Munocues, B. b. Kypc matematuku 1l TEXHUUECKHUX BBICIIMX Y4YEOHBIX 3aBEJCHUI :
yuebHoe nocobue / B. b. Munocnes, H. A. bepkos, B. I'. 3y6koB. — 2-e u3f., 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 BeposTHocTel 1 MmaTemaruyeckas cratuctuka / M. A. Kanko, 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 lonoJIHUTEJbHAS JUTEPATypa

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 : anekTpoHHbIi //
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. Ilymkaps, E. A. Kypc mMaTremMaTuku A TEXHHYECKUX BBICHIMX Y4YEOHBIX 3aBEICHUH :
yueonoe nocooue / E. A. [lymxkaps, H. A. bepkos, A. . Mapteiaenko. — 2-¢ u3., ucrp. — CaHKT-
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[TetepOypr : Jlanb, 2022 — YacTs 4 : Teopus BeposTHOCTEH U MaTeMaTudeckas cratuctuka — 2022,
— 304 c. — ISBN 978-5-8114-1561-8. — Texkct : 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
NuddepennnanpHbie 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 JIulieH3n0oHHOE M CBOOOTHO pacnpocTpaHsieMoe NPOrpaMMHoOe
ol0ecrneueHue

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 HaumenoBanue Cchuika 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

[MTopran deaepanbHBIX TOCYIAPCTBEHHBIX
3 | o6pasoBaTenbHBIX cTaHAAPTOB BhIcIero | http://www.fgosvo.ru. JlocTymHO
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://wwwe.elibrary.ru JlocTymHO
6 | 6Gubnmorexn

(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 o0ecreyeHue

AynuTopust JJi JIEKUMOHHBIX, IPAKTUYECKUX U CEMUHApCKUX 3aHATud. OOopynoBaHHEe U
anmnaparypa: ayJIuTOpHas JI0CKa, BO3MOXXHOCTb HCIOJB30BaHUS MYJbTUMEIUWHOIO KOMILIEKCa
(mpoekTop, NepcoHaNbHBI HOYTOYK WM NMEPCOHATbHBIN 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-Tu00 CreuanbHOM (JIOMOJIHUTENBHOMN ) MOJTOTOBKH U
BIIOJIHE MOXKET OBbITh YCIEIIHO M3YY€H, €CIH CTYACHTHI OYyIyT MOCENIaTh 3aHSTHS, CBOEBPEMEHHO
BBITIOJIHSITh JIOMAIlTHUE 3aJaHus W TIOJIB30BaThCA (TIPH HEOOXOJMMOCTH) CHUCTEMOW IUIAHOBBIX
KOHCYJIbTalli B TEYEHUE KaXKI0ro cemecTpa. Boienmme B Kypc MaTeMaTUKU Pa3ebl SIBISIOTCS
KJIACCHYECKUMH, B TO € BpPEeMsI OHU TMPAKTHYECKH OPUEHTHUPOBAHBI, TAK KaK WMEIOT IIUPOKOE
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 MMPOMEXYTOUYHOM aTTecTaliy, MPUMEHIEMbIX BUIaX MPOMEKYTOYHOTO KOHTPOJIS.

N3noxenne TEOPETUYECKOTO Marepuaia JOJKHO COMPOBOXKAATHCS WILUIIOCTPATUBHBIMU
npUMepamMu, TIIATENIbHO OTOOpPaHHBIMU MPENOAaBaTeseM TaK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIAJIKM TPU PEIICHUU 3a7a4d HE OTBJICKAJIM OT TJABHOIO: OCMBICIEHUS HJIEU U CYTH


http://www.elibrary.ru/
http://webofscience.com/
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npUMeHseMbIX MeTojoB. CiieqyeT Bcerja yKasbplBaTb 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, BeOyLIMM 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 3a/1a4 B PO eCCHOHATBHOM 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 paszaena kKypca - aupdepeHUualbHbIX YpaBHEHUH MMeEeT BaKHeHIlee
3Hau€HUWE B MaTEMaTUYEeCKOM IOJArOTOBKE HHIXKEHEpA. OObscHsieTcs 3TO TEM, 4YTO
muddepeHMaIbHble  ypaBHEHUs TPEACTABIAIOT CcO00M MaTeMaTHYecKue MOJIENU  CaMbIX
pa3HOOOpa3HBIX MPOIECCOB U SIBICHUM, TaK KaK MX PEUICHUS MO3BOJISIOT OMMCATh HBOJIIOLHIO
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
HayaJbHBIM YCJIOBHEM Ha3bIBACTCS HAYAbHOM 3a1auei ninum 3agader Komm.

s nuddepeHnnanbHbIX YpaBHEHUH TIEPBOTo MOpsKa ClIeIyeT pa3indarh o0Iiee, 4aCTHOE
1 0coboe pelieHusl, a Takke 00NN, YaCTHBIM U 0COOBIN MHTETpaIbl.

IIpy MHTErpUpOBaHUM ypaBHEHUM NEPBOrO NMOPSAAKA HAJO MPEXkKAE BCETO OMPEIEIINUThH 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.

Jlns muddepeHIanbHbIX YpaBHEHU N — ro Mopsiika 00s13aTeIbHO 3HATh TOCTAHOBKH 3a1aui
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
JVHEWHBIX OJHOPOIHBIX AH(depeHInanbHbIX ypaBHEHMM N — TO MOpsAKa C IMOCTOSIHHBIMU
ko3 duureHTaMu He TpeOyeT MHTETPUPOBAHUS, @ CBOJUTCS K YUCTO anredpamyeckoi mpoodieme
HaXOXXIEHHUs KOPHEH COOTBETCTBYIOLIETO XapaKTEpPUCTHUECKOro ypaBHeHHs. Hano 3HaTh BHI
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YACTHBIX PEIICHUN JTUHEWHBIX OJHOPOMHBIX MU((EpeHINATBHBIX 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
CIIy4aifHOTO COOBITHA. 3HATh KIIACCHYECKOE, CTATHCTHYECKOE M T'€OMETPHYECKOE OIpEeICHUS
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 pacnpeaeneHus (OMHomManbHbIN, IlyaccoHa, rumepreoMeTpuvecKui,
0COOEHHO, HOPMAJIbHBIH 3aKOH paclpeeIeHus).

JUia onucaHMsl 3aKOHOB pAacIpeleICHHs] HENPEPHIBHBIX CIIyYalHbIX BEJIWYUH IPUMEHSIOT

F(X)

MHTETPAIbHYI0 QYHKIUIO paclpe/lelieHus] BEPOSITHOCTEH ciy4yailHOW BEIMUYMHBI 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
BonpmmHCTBO ee BEIBOIOB Oa3upyeTcs Ha MPEAETbHBIX TEOPEMaxX TEOPHH BEPOSTHOCTEH.

Bce xapakTepucTuku, W3ydaeMble B Kypce€ MaTEeMaTUYeCKOW CTAaTUCTUKH, SBISIFOTCS
CTaTUCTUYECKUMH aHAJIOTaMU COOTBETCTBYIOLIMX XapaKTEPUCTHK, PAaCCMATPUBAEMBIX B TEOPUHU
BEPOSTHOCTEH, OJIyYCHHBIMHA HAa OCHOBE OTPAHMYECHHOTO YHCJIA OMBITHBIX JaHHBIX. ClIe10BaTeIbHO,
€CJIM, HalpuMep, MaTeMaTH4eCKoe OXXKUJAAHWE U AUCHEPCHs CIy4YalHOW BEIUYHMHBI, U3ydaeMble B
TEOPHUH BEPOSITHOCTEH, SBIISIOTCS XapaKTEPHBIMU HECITyYalHBIMUA YHCIIAMH, TO UX CTaTUCTUYECKHE
aQHAJIOTM — BBIOOpPOYHAs CpeaHsiss W BBHIOOpOYHas (WM HWCHpaBlIEHHAs) AMCIEPCHS SBISIOTCS
CITy4yalHBIMU BEJTUYMHAMU, 3aBUCSIIMMHU OT 00beMa M THIA BHIOOPKU W PA3TUYHBIMU JIJIST Pa3HBIX

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

WCIIPABIEHHYIO) JUCIIEPCUIO, TaK KaK Jt00ast cTaTUCTHIecKast 00paboTKa CBOJIUTCS, MPEXKIE BCETO, K
HaXO0XXJICHUIO IMEHHO dTHUX XapaKTEPUCTHUK.

CrnenyeT oOpaTUTh BHUIMAHHE HA TO, YTO TH OIICHKU SIBJISIFOTCSI PUOIUKEHHBIMHU, OCOOEHHO
JUIs1 BRIOOPOK MaJIoro o0beMa, U IS CY’>KJICHUSI O TOYHOCTH U HAJKHOCTH ATUX OIEHOK HAJI0 YMETh
MIPUMEHSATh UHTEPBAJIbHBIE OLIEHKU U 3HaTh METOANKY OCTPOEHUS JOBEPUTEIbHBIX HHTEPBAJIOB.
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CamocrosarenbHass paboTa sBISETCS OJHUM W3 BHJOB y4ueOHBIX 3aHsaTuid. Llens
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE CaMOCTOSATENbHOE IMOJIyYeHUE CTYJIECHTaMH HaBBIKOB,
paccMaTpUBAEMBIX B IIPOLECCE U3YUEHMS] IUCLUIUIMHBI.

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 HenoCPEACTBEHHOTO YUaCTHS.

3aoauu camocmoameibHoll padomel cCmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! pabOThI;

- OCBOCHHE COJIeP>KAHUS TUCIUILINHBI,

- yriyOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILIUHBL

- UCTIOJIb30BaHUE MaTepHasa, COOpaHHOIO U OJTYYEHHOTO B X0JI€ CAMOCTOSITEIbHBIX 3aHATUN
Uit 9 PEKTUBHOM IMOATOTOBKH 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 TMPOIIECCE BBIMOJIHEHUS CAMOCTOSTEIbHOM pabOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOT'0) pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBITOJHEHHS pabOThI;

- 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

KOI[ KOMIICTCHIIU HauMmeHnoBanue KOMIICTCHIUHU BBIMMYCKHUKA

OIIK-1 CriocoOeH PUMEHSTh €CTeCTBCHHOHAYYHBIC U OOIIEHH)KEHEPHBIC
3HAHHS, METO/Ibl MATEMATHUYCCKOTO aHAM3a U MOJICIIMPOBAHUS B
npodecCHOHAIBHOM eI TENbHOCTH
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7.1MeToabl KOHTPOJISA M OLICHMBAHUSA Pe3y1bTATOB 00yUeHUs

Ne i/t

Bun xouTpons
pe3yJIbTaTOB
00yueHus

HanmenoBanmne
KOHTPOJIA
PEe3yIbTAaTOB
o0Oy4eHus

Kpatkas xapakrepucTuka KOHTPOJIS
pEe3yJIbTaTOB O0YUYEHUS

PacuetHo-
rpadudeckas
pabora

Tekymmit

OOyuaromuiicss B~ TEYEHHUE  ceMecTpa
CaMOCTOSITEJIbHO BBITIOJIHSIET PAJl PacuyeTHO-
rpaduueckux paboT mo Teme pasnaena. llpu
IIPOBEPKE IpenojaBaTelib OLICHUBAET
KayecTBO  OQOpMJICHHS,  NPAaBUIBHOCTH
pacueToB.

KonTponbhas
pabora

Tekymmit

Pemenue KOHTPOJIbHON paboThI
OCYIIECTBIISIETCS Ha TIOCIEAHEM 3aHATUU
uzydaeMmoro paszaena. KonrponpHas pabota
BBITIOJIHSICTCSI  MHAUBUAYATBHO  KaXKIbIM
ctynentoM. [Ipu mpoBepke mnpemnogaBaTenb
OIICHUBAET MPABUIBHOCTh IPOU3BEICHHBIX
pacyeToB.

Tect

Texymmit

TecTupoBaHWE MPOBOJUTCS HA IOCICTHEM
3aHATUM M3ydaeMoil Tembl. TecTupoBaHHe
OCYIICCTBIISICTCS, JIMOO  TIpU  [TOMOIIHU
KOMITBFOTEPHON CHCTEMbI TECTUPOBAHHUS, JINOO
C HUCIIOJIB30BAHUEM BBIIAHHBIX TCCT-33}I3HI/Iﬁ
Ha OymaxxHoM Hocutene. B pamkax
TECTUPOBAHUA IIpOBEpPSAETCA 3HAHUE
TEOPETUYECKON Oa3bl.

DK3aMeH

IIpomekyTOUHBIN

[TpomexyTouHas arrecTanusi oOydaroluxcs B
dopme 3K3aMeHa MPOBOAMUTCA MO pe3yibTaTaM
BBITIOJTHEHUSI BCEX BHJIOB Y4eOHOH paloTHhl,
IPEJYCMOTPEHHBIX y4YeOHBIM IUIAHOM  I10
JAHHOW JMCUUIUIMHE, MPU 3TOM YUUTHIBAIOTCS
pe3yabTaThl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH
B TeueHue cemectpa. OLeHKa CTENeHU
JOCTHDKEHUSI  OOYy4YaloLIMMHCS  IUIAHUPYEMBIX
pe3ynbTaToB  OOy4YeHUs 1O  JUCIUILINHE
IIPOBOAMTCS ~ MPENOJABaTENIEM,  BEAYLIUM
3aHATHUS N0 JUCHHUIIMHE METOJIOM 3KCIIEPTHOM
onenku. Ilo  wuroram  mpPOMEXKYTOYHOM
aTTeCTaluyi 10 JUCLUIUIMHE BBICTABISAETCA
OIICHKA «OTJIIMYHOY, «XOPpOILOY,
«yAOBIETBOPUTEIBHO» Wi
«HEYJOBIETBOPUTEILHO.




17

7.2 lIkana ¥ KPUTEPUH OLEHUBAHUSA Pe3yJILTATOB 00y4YeHUsI

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, | WIH HEJOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TeopuH QyHKIIHA COOTBETCTBHUE CIICIYIONINX 3HAHUHN: | CIEAYIOMIMX 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 PUOOpPETEHHBIMH
AHAJTUTUYCCKHUX 3HAHUSAMH.
oneparusx.
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
COBPEMCHHOMY HWCUYHUCIIEHUS TS TEOPUH PSIIIOB, TEOPUH PSIIIOB, MIEPEMEHHOTO,
YPOBHIO 3HAHHiT TIOHUMAaHHMS OTIEPaITMOHHOTO OTIEPaIMOHHOTO TEOPHH PSIJIOB,
HAYYHOH KapTHHBI aJICKBaTHOM WCUYHCIICHUS JIJISt WCYUCIICHUS JIIS OTIEPaITMOHHOTO
MHPpA. COBPEMEHHOMY IMOHUMAaHHUS ITOHUMAHHUS HWCUYUCIICHUS ISt
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
MoKa3aTeJeH,
oOyuJaromuics
WCIBITHIBAECT
3HAYUTEJIbHbIE

Hay4YHO! KapTHHBI
Mupa. YMeHus
OCBOEHBI, HO

JIOTTy CKaroTCA
HE3HAYNTEIbHBIE
OIIIHOKH,
HETOYHOCTH,
3aTpyOHEHUS IPH
AQHATUTUYECKHUX
orepanusx,
HepeHoce YMEHUH Ha
HOBEIE,

YPOBHIO 3HAHUA
HAYYHOH KapTHHEI
mupa. CBoGOIHO
oTepHupyeT
IprOOPETeHHBIMHU
YMEHUSIMH,
MIPUMEHSIET UX B
CUTYaIIUsAX
MOBBILIEHHON
CII0’KHOCTH.
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3aTpyOHEHUS TIPH 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, | MOJOKECHUH
KOMILIEKCHOTO TIpYMCHCHMS BEKTOPHOTO aHAJM3a, | TEOPUU PYHKIUH BEKTOPHOTO
MIEPEMEHHOTO, TIOMOKCHIH TeopuH QyHKIHA KOMIUIEKCHOTO aHaIn3a, TCOPUH
TEOPHUH PSIIIOB, BCKTOPHOTO aHATM3A, |\ ijrekcHOrO MIEPEMEHHOTO, ¢byHKIAN
OTIepPallHOHHOTO TEOpHH yHIlH MIEPEMEHHOTO, TEOPHUH PSIOB, KOMILIEKCHOTO
HUCUYUCIICHUA IJIA KOMILIEKCHOTO TCOPUU PAOOB, OICpaMOHHOTO NEPEMEHHOT O,
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
CUTyauusx. onepanusx, MHOBBIIIEHHON
MepeHOCe YMEHUIT Ha | CIIOMKHOCTH.
HOBBIE,
HECTaHIAPTHEIC
CUTYaIIHH.
HIxaJjia oueHMBaHUS NPOMEKYTOYHOM aTTECTALMM: IK3aAMeHa.
Ikana OLCHUBAaHUA Onucanue
BrimmonHensl  Bce BU/BbI y‘-Ie6HOI7I pa6OTBI, npeaAyCMOTPCHHBIC

OTIU4YHO

y4ueOHBIM MIaHoM. CTYJeHT JI€MOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaONUIAX IOKa3aTessiM,
ornepupyeT NpUOOPETEHHBIMU 3HAHUSAMH, YMEHHSIMH, HaBbIKaMH,
IpUMEHseT HUX B CUTyalMsAX IIOBBIIMICHHOM CII0)KHOCTH, HE
WCIBITBIBAET 3aTPyJAHEHUN IpU  AHAIUTUYECKHX  OIEepalusx,
IIEPEHOCE 3HAHUW U YMEHUH HA HOBBIE, HECTAHIAPTHBIC CUTYALUH.

Xopomo

Boimonnensl Bce BHUIBI  yuyeOHOM pabOThl, MPETyCMOTPEHHBIE
yueOHbIM  TuiaHOM.  CTyZleHT  JAEMOHCTPUPYET  YaCTHYHOE
COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IPUBE/ICHHBIM B Ta0JIHIIaX
MoKa3aTessiM, ONepUpyeT NMPUOOPETEHHBIMU 3HAHUSMH, YMEHHUIMH,
HAaBBIKAMH, NPUMEHSET UX B CHTyallHsAX NOBBIIMICHHON CIOKHOCTH.
[Ipu sTOoM MOryT OBITH JOMYLICHBI HE3HAYUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYJHEHHs IIpM AHAIUTUYECKHX  Olepanusx,
IIEPEHOCE 3HAHUW U YMEHUH HA HOBBIC, HECTAHJAPTHBIC CUTYALUH.

Y 10BJIIETBOPUTEIILHO

BoimonHensl Bce BHUIBI  yuyeOHOW pabOThl, NPEIyCMOTPEHHBIE
yueOHBIM TUTaHOM. CTYCHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE
3HAHUW, YMEHH, HABBIKOB IPUBEICHHBIM B TaOJIMIIAX MMOKA3aTesiM,
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JIOITYCKAIOTCSl 3HAUUTEIbHBIC OIIMOKH, MPOSIBISIETCS 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 win Oojee BHIOB Y4eOHOH pabOTHI,
IPEIYyCMOTPEHHBIX Yy4eOHbIM IIaHOM. CTYyIEHT JIeMOHCTPUpYET
IIOJIHOE OTCYTCTBHE WM HEIOCTaTOYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HAaBBIKOB IIPUBEAECHHBIM B TaOMUIAX IOKA3aTessIM,
JIOIYCKAlOTCsSl 3HAUMUTEIbHbIE OIIMOKM, MPOSIBISAETCS OTCYTCTBUE
3HAHUH, YMEHHH, HABBIKOB 10 PSAY ITOKA3aTeNlel, CTYyJEHT HE MOXKET
OIEPUPOBATh 3HAHUSMHU M YMEHHSIMH IIPU UX IIEPEHOCE HA HOBBIC
CUTYaLIUH.

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 rpyoble
3aMeyaHusl.

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

KonrtponbHas pabora

OtnuuHO - 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 IIPEyCMOTPEHHbIE
porpamMmoit ooydeHus
y4eOHbIE 3aJaHuUs
BBINOJIHEHBI, JIN0O HEKOTOPHIE

3amuTa TeMbl BKIIOYACT
perieHune 3a7a4 B Ay JMTOPUH B
TEUEHHUE OJIHOM Maphl U
MIPOXOMT MOCIE U3YICHHS
COOTBETCTBYIOLLIETO

paszaena. buneTrsl cocTosT U3
BOITPOCOB, MO3BOJISIOIINX
OLICHUTH C(HOPMUPOBAHHOCTh
KomreTeHui. Ha oTBeTHI
otBoauTcA 1,5 gaca.
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13 BBIIIOJHEHHBIX 33aHUN
COJIepKaT HE3HAUUTEbHbIE
OLINOKHU

Xopomio - YpoBEHb
BBITIOJTHEHUS pa0OThI
oTBe4aeT OOJIBIIMHCTBY
OCHOBHBIX TPeOOBaHHIH,
TEOPETUYECKOE COIEPIKaHUE
Kypca OCBOEHO YaCTU4HO, HO
npoOesbl HE HOCAT
CYILLECTBEHHOI'O XapakKTepa,
HE00XO0/IMMbIE IPAKTUYECKHE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepHajoM B OCHOBHOM
c(OpMHPOBaHBI, HEKOTOPHIE
BU/IbI 33/1aHUH BBIIIOJIHEHBI C
OLIMOKaMHU.

Y 10BIETBOPUTENBHO -
Teoperuueckoe coaepxaHue
Kypca OCBOCHO YaCTUYHO,
HEO0XOIUMBIEC IPAKTUIECKHE
HaBBIKU pabOThI HE
c(OpMHPOBAHBI,
OOJIBIIUHCTBO
MIPEyCMOTPEHHBIX
IIpOrpaMMOH 3aJJaHU He
BBITIOJTHEHO; ITPH
JOTIOJIHUTEIBbHOU
CaMOCTOSTENIbHON paboTe Ha
MaTEpUaJIOM Kypca BO3MOXKHO
MOBBIILIEHUE KaueCTBa
BBINOJIHEHUS YUEOHBIX
3a/IaHHM.
HeynosnerBopurensHo -
Teopernueckoe copepxaHue
Kypca HE OCBOEHO,
HE0OXOIUMBbIE TPAKTHUYECKHE
HaBBIKU PabOTHI HE
c(hOpMUPOBAHBI,
IIPEyCMOTPEHHbIE
MIpOrpaMMOH 3aJJaHus HE
BBINOJIHEHBI

TectupoBanue no
IIPOMICHHOU TEME

Tect conepxut 20 3a7aHUi,
MpaBUJIbHBIN OTBET Ha 1
3aJjaHu€e COOTBETCTBYET |
Oamty. Bpems rectupoBaHus -
30 munyT. CTyeHTy
MPEAOCTABIISIETCS IBE
MOMBITKHU JJISI IPOXOKACHUS
TecTta. MakcuMalIbHAs OIlEHKA
3a TecT - 20 6amnoB. Tect

TecTtupoBanue
OCYILECTBIISICTCSI, TUOO PHU
ITOMOIIIA KOMITbIOTEPHOU
CHCTEMBI TECTUPOBAHUS, THO0
C UCIMOJIb30BaHUEM BBIJAHHBIX
TeCT-33JJaHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYUIECTBIISIETCS] POBEPKA
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CUHUTACTCS YCIEIIHO TeCcTa 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.
Metonsl pemeHuit auddepeHuanbHbIX YPaBHEHUN Pa3IMYHOTO TUTIA.
BapuauT 3aganust
1. Pemuth ypaBHEHUS:

A+ y?dx—ydy = x*ydy

2
Zﬂ_y—2+8—y+8
2. dx X X

3 xe¥ dx+ (xzyey2 +1gy)dy =0

Permute 3amaun Kot 1151 ypaBHEHUI:
dy 2 3y

4. dx X x, yO=1

5. 4y +X°y=(C+8)e™y* y(0)=1

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

7. y””_'_y”!:x’
8. y”’+5y”+7y’+3y:(16x+20)eX,

9. ¥'+25y =2c0s5x —sin 5x +e™

1
yu_3yl+2y=—_x
10. (3+e™)

r
" ! H y(—] = 0
11. Pemms kpaenyto 3amauy: Y +2y +9y=-3sin2x  y(0)=1 8

Pewmnts cucteMsl ypaBHEHMI:

'=y-1,
12. {Y'I Z-Yy.
{y’ =4y-3z+sin X,
13, Z'=2y—z-cosX.
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KonTpoubnas padora Nel
10 00BIKHOBEHHBIM JU((PepeHINATBLHBIM YPABHEHUSIM NIEPBOI0 MOPSIAKA
Pemnth ypaBHeHust
Bapuanr 1

L Xy =xe* 4y
» X2dy —(2xy +3)dx =0
3 (L+ y?sin 2x)dx — ycos2xdy =0

Bapuanr 2
xy'= xsinl+ y
1. X
2
—x?\,3
, Xy —y=ey

5 (6Y° +3x°y +1)y' —3xy’ +x* =0
Bapuant 3
LY =Xy Y

2 sin X-y'=-ycosx —sin x

2
(xy +sin y)dx + (X? +y? + XCo0s y]dy =0

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

Pemnth ypaBHeHuUs1

1) ym_4yu:1_12X2

"+ l - #
y 2 X
2
7T COS—
2 T
3 Vkazare BUJ] YaCTHOTO PCIICHHA YpaBHCHUA

y"+6Yy +9y=e""(x—3)sin 2x

Bapmuanr 2
Pemintes ypaBHeHust

1) y" + 4y =10sin 2x
e—2x
y'+4y +4y=—
2 X
3) VYka3zaTh BHJ YaCTHOTO PEIICHUS ypaBHEHUS

y" — 6y’ +13y = > (cos2x — 2sin 2x)
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Bapuant 3
Pemuts ypaBHeHus1

1 Y +2y -3y=e"—cosx

5 y" + y =ctgx

3. VKasarh BHJI YaCTHOTO PEIICHUS YPABHEHUS
y" — 6y’ +18y = xe** cos3x

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

Omnpenenenne BEpOSTHOCTEN CIydyalHBIX COOBITHI, 3aKOHOB pacHpe/esIeHUsl TUCKPETHBIX U
HENPEPBIBHBIX CIIy4YailHbIX BEJIMYMH U UX YUCIIOBBIX XapaKTEPUCTHK.

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

Pacuer craTHCTHYECKHX XapaKTEPUCTUK BEIOOPKH.

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

1. V cOoopmuka umerorcs 10 neranei, Mano oTiMyaromuxcs Mo BHeIHeMy Buay. M3 Hux 6
JieTanel nepBoro copra, a 4 — sroporo. KakoBa BepoATHOCTb TOT0, YTO CPEAM B3SATHIX Hayjady S5
JeTane 3 oOKaxyTcsl IEpBoOro copra?

2. B ypHe 7 uepHbIX IIApOB U 5 KENTHIX 1apoB. HaiiTu BEposSTHOCTB TOT0, UTO CPEIU HAyAauy
U3BJICUEHHBIX 4-X IIApOB OKa)XeTcs 0oiee 2-X KENThIX.

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 pa3a MeHbIlEe

JieTanen, yeM BTopoi. HaillTu BEpOSTHOCTh TOTO, UTO B3ATasi HAyAady J€Tajlb OKaKETCS
HECTaHAAPTHOM.

5. BeposATHOCTB TOr0, 4TO HayJady B3sTas JeTalb U3 MapTHUU CTaHAapTHA, paBHa 0,92.
Haiit BeposITHOCTB TOTO, YTO CPEH B3SITHIX Hay/Iauy MIECTH JETaIed HE MEHEE JIBYX OKaXKYTCS
HECTaHJAPTHBIMH.

6. BeposiTHOCTB 6e30TKa3HOU paboTHI Kaxaoro u3 700 He3aBUCHUMO PabOTAIOIINX
AJIEMEHTOB HEKOTOPOTO ycTpoiicTBa paBHa 0,85. HailTu BepoSITHOCTb TOTO, UTO 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 dJIEeMEHTa B OJHOM uctbiTaHuu paBHa 0,9. CocTaBUTh
3aKOH pacrpeaeNeHus] TUCKPETHON cily4yaitHON BenuuuHbl X - Yiclia OTKa3aBIINX AJIEMEHTOB B
OJIHOM OIIBITE.
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8. HezaBucumele cinyyaiiHble BeIMunHbl X U Y 3a/aHbl psAaMU pacipeesICHuUs.

Haiitu cpejiHee KBaJpaTHUecKoe OTKIOHeH!Ee Bemunnpl £ = 2 X 23y,

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. Cnyuaiinas BenuurHa X 3aJaHa IUIOTHOCTBIO BEPOSTHOCTEN:

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

Haiitn koaddunment "d ", wuHTErpaNbHYI0 (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 ¢ napameTrpamu: d =20 cMm, O =1,1 cm. Haiitu
BEPOSITHOCTh TOT0, YTO JUIMHA JIeTalu 3aKkiodeHa Mexay 19 cm u 21,1 cm. Kakoe otknonenue

JUIMHBI JIeTaId OT @ MOXHO TapaHTUpPOBaTh ¢ BeposTHOCTHIO 0,9; 0,997 B kakux npenenax OymyT
JIe)KaTh MPAKTUYECKH BCE pa3Mepsbl eTanen ?

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
OTKJIOHEHHE.

5. HailTu ToYeuHble OIIEHKH NapaMeTPOB HOPMAJIbHOIO 3aKOHA PACMpPEIeNICHUs] U TUIOTHOCTh
BepositHocTel 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 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
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27,0 31,1 33,4 34,6 36,8 37,9 39,3 411 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 315 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) Xy’ +2y = x*sin 2x 2) (1+ y?sin 2x)dx—2ycos2 xdy =0

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

3AJIAHUE 2.

JlaHo ypaBHEHHE TIEPBOTO MOPSIKA (5xy” +x°)dx—(y* —5x°y)dy =0 dopwme, comeprxamieit

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

OTtBer ‘ ‘

3AJIAHME 3.

Tlano muddepentuansoe ypasuerne Y = (2K + 3", rorma pynxius Y = 2X° gpnsercs

€ro pEelIEHUEM IIPU K, paBHOM:

| Orser |
3AJIAHHUE 4.
yidy =
O6mmit naTerpan nuddepeHnaTbHOr0 YpaBHEHUS X" uMeeT BUJ
‘ Otser ‘
3AIAHHE 5.

Vkaxure HHTCIPAJIbBHYKO KPHUBYHO PCIICHHA 3aJa4u Komn JJIA OOBIKHOBEHHOT'O

i GepeHIMAaTLHOr0 yPaBHEHUS '=y-1 y@=2
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yA

N ™ >

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

3ATAHHUE 6.

" 2
HaHO ,Z[I/I(b(bepeHHI/IaHLHOC YpaBHCHHEC BTOPOT'O IIOpsAAKa y =X +X Tor):[a 0611_[66 PCUICHHUC
YpaBHCHHUA UMECT BU/
BAPUAHTHEI OTBETOB:

y:ix“+1x3+clx+c2 y:ix“+1x3+Clx+C2
)’ 120 3 n’ 127 6

3

1,1
3) =4 3% FCX+C, 4) Y=6x"+2x*+Cyx.

3AJIAHME 7.

Pemenue 3anaun Komm y'=2x+1, y(0)=y'(0)=0 UMEET BU
BAPUAHTDBI OTBETOB:

x3 x® X2 x3 x3
y="—+x* y="+ y="—+x* y="7-x
)’ 3 )’ 3 2 3’ 6 8’ 2

3ATAHUE 8.

" r_

Hano nuddepennnansHoe ypaBHEHHE BTOPOro Mopsiaka 2" =Y =0, 1orma ero obmee
pelIeHHe UMEET BUJL:
‘ Otser ‘ ‘

3AJJAHUE 9.

" r_
Jlano nuddepennuanbHOe ypaBHEHHE BTOPOro Hopsiaka Y Ctg4x+4y' =0, 1orna ero o6mee
pelieHrne UMeeT BUT

BAPUAHTEI OTBETOB: 1) Y=025C;sin4x+C, ) y=-C, cos4x+C,
3) Y=C;sin4x+GC, 4) Y=—C;sin4x+C,

3AJIAHME 10.

KopHH XapakTepuCTHYECKOTO ypaBHEHHS PaBHbI ki =k, =1, k3f4 =2, TOr/1a
(dyHIaMeHTallbHas CHCTeMa pelIeHuH JIMHEHHOTro 0 JHOPOAHOTO AU pepeHIInanbHOro ypaBHEHUS C
MOCTOSTHHBIMU KO3 (duineHTamMu Oy1eT UMETh BU]L

BAPUAHTBI OTBETOB:

1) ylzex’ y2:eZX’ Y5 = C0S 3X, y4:sin3x
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2) yl = e—X’ y2 — e—ZX’ y3 — e3X’ y4 — e—3X
3) 1= e*, y,=e”, y;=co0s3x, Yy, =-sin3x

X 2X —2X

4) y,=e", y,=xe, y;=e”, y,=e

3AJIAHME 11.

KopHr XapakTepuCTHUECKOTO YPaBHEHHS PaBHBI Ki=k; =5, kss =52 Torga 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 epeHIMaNTbHOrO ypaBHEHH: Y1 — L ¥:=%X ¥:=X" Torpa uacruoe pellleHrne ypaBHEHUs,

YAOBJIETBOPSIOLIEE HAYAIbHBIM YCIOBUSIM y@0)=2 y(0)=-1

y"(0) =-2, paBHO:
BAPUAHTHI 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
OyHKIUSA y=C&" +CoX¢" gpngercas  obmmm pelIeHneM  JIMHEHHOTO OIHOPOJHOTO
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 ’
O61wee pewenne muddepenunansuoro ypasuenus Y +4Y +3Y=0 pyeer sug
| Orser | ‘

3AJIAHHE 15.
YacTHOMY pelIeHHIO JIMHEHHOTO HEOJHOPOIHOro Ju(QepeHInanbHOT0 YpaBHEHUS

y'=3y'+2y=2x-1 4 BUJY €ro MPaBO YaCTH COOTBETCTBYET (PYHKILHUS
BAPUAHTBI OTBETOB:

1)y*=Ax2+Bx 2) V. =Ax+B  3) V.= AX 4)y*=Ax2+Bx+C._

3AJIAHHUE 16.

Jlano nwmHelHOe HeogHOpoaHOoe auddepeHnraTbHOe YpaBHEHHE C  IOCTOSHHBIMHU
ko> pUIHEHTAMI 2y"+y'+2y = xe’sin 2x. 3amycarth BHJ YaCTHOIO pELICHHS C
HEolpeesIeHHBIMU KO QUITMEHTAMU

OtBeT ‘

3AJAHHME 17.
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Jlano nuHeiiHOe HeoAHOpoaHoe aupdepeHIranTbHOe YpaBHEHHE C  IOCTOSHHBIMHU

" _
koopuuuentamu Y +AY=2C192X. B kakom Bume cleiyer HCKAaTh HACTHOE peELLEHUE
HEOJIHOPOIHOTO YPABHEHHS METO/IOM BapHMAIUH POM3BOJIBHBIX MOCTOSHHBIX ?

| Orser | |
3AJIAHUE 18.
Peenue kpaeBoil 3a1aun y'=2x+1, 0<x<3, y(0)=1 y@)=9/2
HMeeT BUL
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=—+—-——Xx+1 y=—+—+—x+1.
3 2 3 4) 3 2 3
3AJIAHUE 20.
{y{ =3Y,,

Oomiee penierne cucreMbl AU HepeHInaNIbHBIX YPaBHEHHI Y2 =2y1-Y,
UMEET BH]
BAPUAHTBI OTBETOB:

y, =C,e”+C,e™, y, =Ce > +Ce ™,

Y, = EC1eZX —Ce™ Y, = _che_zx ~Ce™
1) 3 2) 3

y, =C,e™ +C,e¥, y, =C,e ™ +C,e¥,

2 . o ax 2~ ~3x
3 Y, :gcle2 +C,e’? N Y, :—gcle2 +C,e™>.
BapuaHT TecTa nmo reopuM BepoATHOCTEH

3AJIAHME 1

KonnuectBo crnocoOoB pacnpesieieHuss TpeX MPU30BBIX MECT B OJIMMIIMAJE O TEOPUU
BeposiTHOCTEN cpeau 10 yyacCTHUKOB 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 BeposSITHOCTh 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 BepOSTHOCTH 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 cobrrrus A BC 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  4) P(A)=1/4,P(B)=1/3, P(C)=5/12.
BAPMAHTBI OTBETOB: 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 BoripocoB nporpammsl 3 30. Toraa BeposiTHOCTh MPAaBHIIBHOTO OTBETA
Ha 3 Bompoca 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
HayJiady B3STOH YpHBI BBIHYT OJUH map. Torna BEposITHOCTb TOTO, YTO 3TOT IIAp OKAXKETCs OETIbIM,
paBHa
| Otser | ‘

3AIAHUE 8
Co6bITHe A MOKET HaCTyHMTh JIMILIb IPU YCIOBUH HOSBIEHUS OJIHOTO U3 2-X HECOBMECTHBIX

co6brruit B u Ba, o0pa3yromux MoJIHyo rpynmny. U3BeCTHbI BEPOSITHOCTh P(B)=2/3 y YCIIOBHBIE
BEPOSATHOCTH Pe, (A) =1/3, P, (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€ pyHKIMS pacnpeaeneH st BEpOATHOCTEH
BAPUAHTBI OTBETOB:

HMEET BU
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0 npu X<1 01 npu Xx<1
0,3 1<x<3 0,4 1<x<3
Fo =1 npu 1l<x Fx)=12 npu 1<X
06 mpu 3<x<5 1 npu 3<x<5
1) 1 npu X>5 2) 0 npu  X>5
0 npu Xx<1 0 npu XxX<1
1 1<x< 1 l<x<
F(x) = 0, npu 1<x<3 F(x)= 0, npu 1<x<3
04 npu 3<x<5 03 mnpu 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.
pacripeiesieHus: BepOSTHOCTEH

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.

3ATIAHHME 12
JluckpeTHas citydaiiHas BEIMYHMHA 33/laHa 3aKOHOM PacIpeesICHUs] BEPOSTHOCTEN
X 0 1 3
P 0, 0, 0,
2 3 5
Toraa e€ MaTeMaTHUECKOE OXKHIAHNUE U TUCIIEPCHSI PaBHBI
‘ Otser ‘
3AIAHHME 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

‘ Otset ‘ ‘
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3AJJAHHUE 15
HenpepbiBHas cilyyaiiHas BelduuHa X IO0JYMHEHA HOPMAILHOMY 3aKOHY PacIpeieeHus ¢

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/1a OTHOCUTE/IBHAS YACTOTA BAPHAHTEl X1 = 4 paBHa
| Otser |
3AJIAHME 17
ITo Bei6opke 06bema N=100 mocrpoena rucrorpamma gacTor.
nA
h
10
8
a
2
0 4 8 12 16 X
Torna 3Hauenue @ paBHO:
‘ Otser ‘
3AJIAHME 18
W3BecTHO cTaTucTUYECKOE paclpeiesieHue BbIOOpKU
“ 6 7 1 1 1
i 0 2 3
0 5 6 8 7 4

. X
Torna e€ BeIOOpoUHast cpenHsisi ¢ paBHa
‘ Otser ‘

3ATAHHUE 19

Jlana Bbioopka o0bema N. Ecnu kakaplil sneMeHT BHIOOPKHM 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.

3ATAHHME 21
Bri6opounas cpenHsis A JTaHHOTO CTaTUCTUYECKOTO pacrpeiesieHNs BBIOOpKU
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N 4
paBHa X, =6. Toraa BeIOOpOYHas IucHepCHst D, paBHa
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJAHHUE 22

Haiiti 1OBEpHUTENBHBI HHTEPBAN [UIS OLEHKH C HAaIEKHOCTBbIO /7 =0,95 yeuspecrroro
MaTeMaTHUeCKOTO OXHJAHHMS HOPMAdbHO paclpe/elleHHOro mpu3Haka X  reHepasibHOM

COBOKYITHOCTH Xo, ecim u3BecTHBI 0OBEM BHIGOPKH n=30, BHIOOpOYHAS CPEHAS o = 2500,
CpeHee KBaJpaTHUUYECKOE OTKJIOHEHHWE TIEHEpalbHOH COBOKYIMHOCTH 0=100,  pamTums

HOPMAJILHOTO PacipeseIeHus &= 2,58.
| Orser |

7.3.2 IlpomexxyTouHasi aTTecTanus

BO”pOCbl K IK3AMEHY

Bompoc Komnerennus
OcCHOBHbBIE MOHATHS TEOPUU OOBIKHOBEHHBIX AM(D(epeHInanbHbIX YpaBHEHUH OIIK-1
IIEpBOro  MOpsiAKa:  ompejeNeHue OOBIKHOBEHHOro U epeHIHaabHOro
ypaBHEHHUs, (HOPMBI 3aMUCH OOBIKHOBEHHOTO TU(HEpeHINATBLHOIO YpaBHEHUS
MIEpPBOro MOPSIKA, MOHATHS OOIIEro U YaCTHOTO pelieHuil, O00Iero U 4aCTHOro
UHTETPAJIOB.
[TocranoBka 3amaun Komm s nuddepeHnranbHOro ypaBHEHHsI MEPBOTO OIlK-1
OPSJKA.
Teopema cyiiecTBOBaHMS M €TUHCTBEHHOCTH pelieHus 171 U hepeHInaabHOro OIlK-1
YpaBHEHUs IEPBOTO MOPSIKA.
I'eomeTprueckuii cMbIcil OOIIEr0 MHTErpana OOBIKHOBEHHOIO [.y. IEpPBOTO OIlK-1
OPSJKA.
JuddepeHunanbable ypaBHEHMsI IIEpPBOrO TMOpsiAKa C pa3felieHHbBIMH U OIlK-1
pa3aeNIOIUMUACI IEPEMEHHBIMH.
Jluneitnple audQepeHnnanbHble ypaBHEHUS MEpPBOro MOpsaKa. Meron OIlK-1
BapHalMy IPOU3BOJILHON MOCTOSHHOM.
Juddepenunanbable ypaBHEeHUS N-ro mnopsaka. OCHOBHbIE HOHSATHA: (HOPMBI OIlK-1
3allMCH, TOHATHs OOIIEero M YaCTHOTO PEeIICHHH.
IlocranoBka 3amaun Komm u KkpaeBod 3amaud s  OOBIKHOBEHHOTO OIIK-1
b depeHIMaIbHOr0 YpaBHEHUS N-T0 MOpsiIKa.
WnuterpupoBanue au¢pdepeHIuanbHbIX YpaBHEHUH N-TO MOpsAKa METOJIOM OIIK-1
MTOHM>KEHUS TOPSIKA.
JIuneitnble oHOpOAHBIE MU depeHIInanbHble ypaBHEHHUS N-To nopsiaka. Obmue OIIK-1
CBOMCTBA PELICHUM: MOHATHUS JUHEHHO 3aBUCUMBIX M JIMHEMHO HE3aBHCHMBIX
pemieHuii, omnpenenurens BpoHckoro, mnoHsTHe (yHIAMEHTAIBHOW CHUCTEMBI
pEIICHHH,
Teopema o0 cTpykType o0OIIero pemeHus OOBIKHOBEHHOTO JIMHEHHOTO OIIK-1
0JTHOPOJTHOTO T ()epeHIINATEHOTO YpaBHEHUS N-TO TIOPSIIKA.
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JIuneiinsle ogHOpoAHbIE Iu(QepeHaTbHbIe YpaBHEHUSI N-TO  TOpsAKa ¢ OIIK-1
MOCTOSIHHBIMU  KO3(purimenTamMu. XapakTepuCTUUYECKOE YpaBHEHUE, €ro CBSA3b
¢ muddepeHaTbHBIM YPABHEHUEM.

Bua yacTHBIX pemieHWil JUHEHHOTO  OXHOPOAHOTO  IuddepeHITnaATBHOTO OIIK-1
ypaBHEHHS N - TO HOPsIKA C MOCTOSIHHBIMH KO3 (HUIMEHTAaMH B 3aBUCHMOCTHU
OT BUJA KOPHEH XapaKTEPUCTHUYECKOTO YPaBHEHHUSI.

Jluneitnple HeogHOponHBIE mudGdepeHnInanbHble  ypaBHEHUs. Teopema o OIIK-1
CTPYKTYp€ OOIIEro pelieHusl.

Pemenne nuHEHHBIX HEOAHOPOAHBIX AU(B(EepeHIUANBHBIX  YpaBHEHUH C OIIK-1
IOCTOSIHHBIMU KO3 dunuenTamMu. Metox moabdopa 4YacTHOTO peLIeHUs Jis
IIpaBbIX YacTeH BUAA

f (X)=M cos Sx+Nsin gx, f(x)=PR,(x)e”,

f(x) = P(x)e™ cos Bx+ Q(x)e™ sin Bx.

Pemenune  AMHENHHBIX  HEOJHOPOAHBIX  AU((EpPEeHLUUATBHBIX  ypaBHEHHH OIIK-1
METOJIOM BapuallMy IPOU3BOJIbHBIX TOCTOSHHBIX.

Cuctemsl auddepeHunanbuplx  ypaBHeHMH. [ToHATHE HOpPMAaIbHOM CHCTEMBI. OIIK-1
[ToHsiTHst 0OLIEro M YAaCTHOrO peLIeHUH cucTeMbl. Teopema O HpPUBEICHUU
auddepeHnanbHOro ypaBHeHUs N-ro mopsaka K HOpManbHOH cucteme. Meron
VCKJIIOUEHUS] HEU3BECTHBIX.

Buapl cinyyaliHbIX COOBITHIA. OIIK-1
Kitlaccnueckoe M CTaTUCTUYECKOE  ONPEAEICHHS BEPOSITHOCTH  IOSBIICHUS OIIK-1
coObiTusg. OcHOBHBIE POPMYJITBI KOMOMHATOPHKHU.

[IpyHIMI CTATUCTHYECKOM YCTOMYMBOCTH OTHOCUTENBHBIX 4acTOT. CBS3b U OIIK-1
paznuuMe MeXIy ~KIACCUUYEeCKMM UM CTaTUCTHYECKUM  OIpeAeNeHUsSMU
BEPOSTHOCTH.

["'eomeTpuyeckoe onpeseneHne BepoaTHOCTH. 3a1aya broddona. OIIK-1
Anrebpa coObituif. [loHATHA CcyMMBI U TPOU3BENEHHUS COOBITHH, UX OIIK-1
reoMeTpuyeckas uHrepnpetanysi. OCHOBHbBIE 3aKOHBI alIreOpbl COOBITUH.

Teopema cioxeHHs BEpOSITHOCTEN ISl HECOBMECTHBIX cOObITHHA. CliecTBUS U3 OIIK-1
HEe.

Teopema crnoxeHus BEpOSTHOCTEH /Il COBMECTHBIX COOBITHIA. OIIK-1
TeopeMa yMHOXKEHHS BEPOSITHOCTEN ISl 3aBUCUMBIX M HE3aBUCUMBIX COOBITHIA. OIIK-1
[ToHsATHE YCIIOBHOW BEPOSITHOCTH.

Teopema 0 BEpOSITHOCTU NOSIBIEHHUS XOTsl OBl OJTHOTO COOBITHSI. OIIK-1
dopmyJia MOJTHON BEPOSATHOCTH. OIIK-1
Popmyna bepnryim. OIIK-1
JlokanibHas M MHTErpajgbHas TeopemMsl Jlammaca. OIIK-1
Onpenenenne u TUNBI ClydallHbIX BenuuuH. [loHsATHE 3akOHaA pacmpeneneHus OIIK-1
Clly4alHOM Benu4MHbL. P pacnpeneneHusl.

WnterpanbHas (yHKOMS — pacrnpeseneHuss BeposTHocTei.  OmpeneneHue, OIIK-1
BEPOSITHOCTHBIA CMBICI M CBOWCTBA.
[I10THOCTE BEPOATHOCTEN. OmnpeneneHue, BEpPOSITHOCTHBIA  CMBICH U OIIK-1

CBOMCTBA.

CBs3b MeXJy HMHTErpajbHOM (yHKIMEW paclpeneieHuss BeposSTHOCTEH u OIIK-1
TJIOTHOCTHIO BEPOSITHOCTEH.

Onpenenenne, BEpOSITHOCTHBINA CMBICT M CBOMCTBA MAaTEMATHYECKOTO OXKUIAHUS OIIK-1
JUISL TUCKPETHBIX U HENPEPBIBHBIX CITYYalHbIX BEIUYHH.

Onpenenenne, BEPOSITHOCTHBINA CMBICT M CBOWCTBA AUCIIEPCHH. OIIK-1
byuHOMMAJIbHBIN 3aKOH PACIPENCIICHHUS. OIIK-1
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CpenHee 1 HaWBEPOSITHEHINIEE YHCIIA TIOSBICHUN COOBITHS MPU OMHOMHUATIEHOM OIIK-1
pacIpeesieHUH.

3akoH pacnpenenenus [lyaccona. OIIK-1
PaBHOMEpHBIN 3aKOH pacnpeieICHUs] BEPOSITHOCTEH. OIIK-1
HopManbhblii 3aKOH pacripeiesieHus] BEpOosiTHOCTENH. BeposTHOCTh momnagaHus OIIK-1
HOPMaJIbHO pACIpEICICHHON CIIydalHOW BEJIMYHMHBI Ha MPOU3BOJIbHBIN

KOHEUYHbII MHTEPBAJL.

BeposiTHOCTB nIONaiaHksi HOPMAJIBHO PACIPENEICHHOM CIIy4aiiHOM BEJIMYUHBI HA OIIK-1
WHTEpBaJ, CHUMMETPUYHBI OTHOCHUTENIBHO cpefHero 3HadeHus. [IpaBuiio Tpex

curm. Teopema JIsanyHoBa.

[IpenMeT 1 OCHOBHBIE 33/1a4d MATEMATHYECKOW CTATHUCTUKH. OIIK-1
[TonsaTue o BIOOpOYHOM MeToje. ['eHepaabHas U BBIOOPOYHAs COBOKYITHOCTH. OIIK-1
OcHoOBHbIE TOHATHS MaTEMaTHUYECKON CTATUCTUKY (BapHALIMOHHBIN pAJl, 4aCTOTA, OIIK-1
OTHOCHTEJIbHAS 4YaCTOTA, CTATUCTUYECKOE pacCIpeeIeHUE BEIOOPKH).

OMnupuueckast QyHKIUS pacrpeaeneHus: BBIOOPKH U €€ CBOWCTBA. OIIK-1
[ToauroH 4acTOT ¥ NOJIMT'OH OTHOCUTEIbHBIX YacTOT. OIIK-1
['ucTorpamma 4acToT ¥ OTHOCHUTEIBHBIX YaCTOT. OIIK-1
Toueunble o1leHKH apaMeTpoB pacnpeaeneHus. TpeboBaHuUs K OIICHKaM. OIIK-1
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Tunosoii BapuaHT OMs1eTa
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»
(MOCKOBCKHWMH MMOJUTEX)

Hucnunmuna «CrenuraibHble TJIaBbl MATEMATUKI)
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BWIET

1. OcHOBHbIE TOHATHUA TEOPUU OOBIKHOBEHHBIX IU((dEepeHIMaTbHBIX YpPaBHEHUN MEpPBOTO
MopsI/IKa.
2. Teopema yMHOXKEHUS BEPOSATHOCTEH IS 3aBUCHUMBIX U HE3aBHUCUMBIX COOBITHIA.

3. Pemmth ypaBHEHHE: y" —2y"+y=2x

! y arct
y'=——+e"% y(0)=1
Pemute 3amauy Komm: 1+x
Haiiti BeposiTHOCTH pabOTHI 3JEKTPHUYECKOI 1IeTH, N300paKEHHON Ha PHC., €CITH BEPOSTHOCTh
paboTHI KaKJ0T0 U3 HE3aBHCUMO pabOoTaoNINX dJIEMEHTOB 1enu pasHa 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~

I[J'ISI MMPOBCACHUA MPOMCIKYTOYHOI'O KOHTPOJIA 3HaHUI CTYACHTOB B IUCTAHITUOHHOM (bOpMaTe
B p8.3pa6OTaHHBIX Kaq)e,upoﬁ «MaremaTuka» OHHaﬁH-KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.



