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1. Hean, 3a1aum ¥ IUIaHUPYeMble Pe3yJIbTAThI 00yUeHUsl 10 TUCIUIINHE

K OCHOBHBIM yensim OCBOECHHS NUCUUIUIMHBI «CHelMalbHbIE IJ1aBbl MaTEMATUKN» CIEAYET
OTHECTH:
- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyJIbTYpHhI;
- IpUOOpeTeHre CTYACHTAMH IIMPOKOT0 Kpyra MaTeMaTH4eCKUX 3HAHUN, YMEHUHN 1 HaBBIKOB;
- pa3BUTHE CHOCOOHOCTH CTYJCHTOB K MHIYKTHBHOMY M JEAYKTUBHOMY MBIIUICHUIO HapsIy C
pa3BUTHEM MAaTEMaTUYECKON MHTYULINH;
- YMEHHE CTyJCHTaMHU pa3BUBaThb HABBIKM CAaMOCTOSTENILHOTO HM3y4eHHs y4eOHOM W HaydyHOU
JUTEPATYpPhL, COAECPKALIEH MATEMAaTUUECKHE CBEICHUS U PE3Y/IbTaThl;
- IOATOTOBKY CTYJCHTOB K JIEATEILHOCTH B COOTBETCTBHH C KBAIM(UKAIIMOHHON XapaKTePUCTUKON
OakanaBpa MO HANpaBICHHUIO, B TOM 4YKcie (HOPMUPOBAHME YMEHHMM MCIIONB30BaTh OCBOCHHbBIC
MaTeMaTHYECKUE METOJIbI B TPO(PECCUOHATILHON 1EATEIbHOCTH.
- TMOATOTOBKY BBICOKOKBAIU(DHUIIMPOBAHHBIX KaJApPOB, BOCTPEOOBAHHBIX B YCIOBHUAX IUGPOBOI
TypOYJIIEHTHOCTH U BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHOMN II(PPOBOI 3KOHOMHUKH.

K ocHOBHBIM 3a0auam OCBOEHUS TUCHMITINHBI «ClielIMaabHbIe IJIaBbl MATEMATUKN» CIIEIYeT
OTHECTH:
- OCBOCHHE CTYACHTaMU OCHOBHBIX MOHSTHH, METOJI0B, (OPMUPYIOLIUX OOIIYI0 MaTEeMAaTUYECKYIO
MOJIFOTOBKY, HEOOXOIMMYIO JJIsl YCIIEUTHOTO PEIIEHUs IPUKIIAIHBIX 3aa4;
- ¢opMupoBaHue y cryaeHTa TpeOyemoro HaOopa KOMIIETEHIIUH, COOTBETCTBYIOIIMX €ro
HaINpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

O6yuenue mno auciuiuimHe «CrnenuanbHble TJ1aBbl MaTEMaTUKW» HAMpaBiIeHO Ha
dbopMupOBaHUE Yy OOyUaIOIMUXCs CICAYIOMUX KommeTeHnwid B coorBerctBun ¢ ®I'OC 09.03.01
HNudopmatuka U BbIUKCIUTENbHAS TeXHUKA (YpOBEHb OakalaBpHara), YTBEP)KIECHHBIM IMPHUKA30M
MunucrepctBa obpazoBanus u Hayku Poccuiickoit denepanun ot 19.09.2017 Ne 929 (B penakuuu
pen. ot 27.02.2023)

Koa n naumenoBanue NuaukaTopsl J0CTHKEHUS] KOMITETEHIINH
KOMIIeTeHI Uil

OIIK-1. CiocobeH npuMeHsITh HOIIK-1.1. 3HaeT OCHOBBI BBICIIECH MaTEMAaTHKH,
€CTECTBEHHOHAYYHbIE U METOABl U MOJENIH, NPUMEHSIEMBIE B PA3TUUYHBIX
0OIICHHKEHEPHBIE 3HAHII, obnacTsix; OCHOBBI MaTeMaTu4ecKoro

MOACIINPOBAHUA, IMPUHIUIIBI IMOCTPOCHUA
MATEMAaTHYCCKUX MOI[CJIGI\/'I, AJITOPUTMBI PCHICHUSA
3aJa4 OIITUMH3aAllUU,

MCTOABI MATCMATHYCCKOTO
aHajin3a U MOACIIMPOBAHUAA,

TCOpETHHCCKOro 1 NOIIK-1.2. YMeer  NpUMEHATH METOJIbI
9KCNEPUMEHTAIEHOTO JMCKPETHOM MaTeMaTHKH, CHCTEMHOIO aHaju3a,
HCCJICNI0BAHNS B MaTEMATHYECKOTO MOJICIIMPOBAHUS JUTS
Ipo(peCCHOHANLHOM UCCIIEIOBAHMS M pa3paboTKu MpodeccroHalbHbBIX
JeATETbHOCTH 3a/1ay U MPOLECCOB; MPUMEHITh MAaTEMATHUYECKOE

oOecrnieyeHre Mpu MOJEIUPOBAHUM NPUKIIAJHBIX U
MH(OPMALIMOHHBIX MTPOLIECCOB.

NOIIK-1.3. Bnageet MeTo1aMu TEOPETUUYECKOTO U
OKCIIEPUMEHTAJILHOTO UCCIIEJIOBaHUS OOBEKTOB
npodeccuoHaNbHOM AESITENbHOCTH, COCTaBJICHUS
MaTeMaTHYeCKUX MOJeNeld U penieHust 3ajaad
JUHEWHOTO U HEJIMHEHHOr0 MPOrpaMMHUPOBAHMS, a
TakKe 3a/lad ONTUMHU3AIMHU PaOdOThl C METOAAMH
JTUCKPETHOW MaTEeMaTHKH, HMCIOJIb3YeMbIMU TPH
MIPOCKTUPOBAHUH U pa3pabOTKe HHPOPMAITMOHHBIX
CHUCTEM.




2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JluciuriamHa OTHOCHTCS K oOs3aTenbHONW 4dactu Onoka bl: Monpynes "MartemaTudeckue
IUCIUAILINHEBL"
JuctunauHa 6a3upyercs Ha CIeAYIOIIMNX, TPOUICHHBIX TUCIUILTAHAX
- TUHElHas anredpa;
- MaTeMaTHYEeCKUN aHaJIu3.
Juctunnuna «CrnenuanbHble I1aBbl MaTeMaTUKWY JIOTUYECKU CBSI3aHA C MOCIETYIOIIUMU
JUCIUATLIMHAMU
B obsizamenvron vacmu:
- TUHEHas anredpa;
- MaTeMaTHYECKUH aHaJIn3;
- TEOpHS BEPOSITHOCTEH;
- MaTeMaTH4ecKas CTaTHCTHKA,
- MaTeMaTU4ecKas JOTHKa M TEOPHUS aITOPUTMOB B IMPAKTHUKE IMPOTPAMMHUPOBAHUS;
- IUCKPETHBIE CTPYKTYPBI U KOMITBIOTHHT.
B uacmu ¢hopmupyemoui ynacmuuxamu 00pazoeamenbHulX OMHOULEHU:
- YUCJICHHBIC METO/IBI,
- METOIbI ONITUMHM3ALUH,
- OaifecOBCKHE METO/Ibl MAIIUHHOTO O0YYCHHUS;
- HeUeTKasl JIOTHKA U HeHPO-HEUETKHE CUCTEMBI,
B uacmu snexmusnwvix oucyunium:
- MalmmMHHOE 00y4YeHne B (PMHAHCAX;
- MalmMHHOE 00y4eHHEe B TPOMBIIIIICHHOCTH.

3. CTpykTypa u cofep:KkaHue TMCUUILIMHBI

3.1 Buasl yueOHOI paboThl U TPYAOEMKOCTh
OO61ast TpyA0€MKOCTh IUCHUIUIMHBI COCTaBIIsIET 4 3a4eTHBIX equHUIIbI (144 yacoB).

Ne
n/n Bup yueOHoit padoTbl Koawuecrso Cemectp 3
4acoB
1 | AyauTopHble 3aHATHSA 54 54
B Tom uncie:
11. | Jlekium 18 18
12. | CemuHapcKue/paKTHUECKUE 3aHITUS 36 36
1 | JlJaGopaTopHble 3aHITHS - -
2 | CamocTosiTe/ibHasi padoTa 90 90
3 | IlpomMexxyToUHas aTTeCTALUS
JnddepenurpoBanHblii 3a4er 3 3
Hroro | 144 144

3.2 TemaTuyecKkuii MJIaH U3yYeHUS TUCIUTTHHBI



n/n

Pa3genbl/TeMbl
JUCIHHUILINHDI

TpynoemkocTh, 4ac

Bcero

AynutopHas padora

Jlexuun

Cemunapckue/
NPaKTUYCCKHE
3aHATHS
JlaboparopHsble
3aHATHS

[IpakTnueckas

IIoAroToOBKa

CamocrogareabHas
pabora

Pa3zgen 1. OObIKHOBEHHBIE
Au(ppepeHInATbHBIC YPABHEHUSA

72
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[0}

o
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OCHOBHBIC TOHATHS OOBIKHOBCHHBIX
muddepeHIraIbHbIX ypaBHCHHH (1.y.)
nepBoro mnopsnka. 3amada Komw,
Teopema CYIIIECTBOBAHUS i
€IMHCTBEHHOCTH €€ pemeHus [lonstus
00IIeTo ¥ YaCTHOTO PEIICHHIA, 00IIEeTro
u YacTHOTO HMHTETPaJoB.
I'eomerpuueckuii  cMmbpIica  0OImIEro
uHTerpasia .y l-ro nmopsiaka

Bbiraua 3ajganuii PI'P_Ne 1 mo .y

1.2

Pemenwue 1.y. mepBoro nopsijaka ¢
pa3zieICHHBIMU U Pa3ACIIAIOIIIMUCS
MIePEeMEHHBIMH, OAHOPOIHBIX 11.V.,
YPaBHEHUH B MOJIHBIX
muddepennmanax

1.3

Jlunelinple nA.y. MEpBOro MOpsSIKA
Meron  Bapuanuu  IIPOU3BOJIBHOU
IIOCTOSIHHOM, METOJ IPOU3BEICHUMN
bepnymn. YpaBuenue beprymm.

CamocrosiTeJabHas padora Nel Ha
ceMHHAape Mo A.Y. IePBOro NopsiaKa

1.4

JuddepeHunanbHble ypaBHEHHS
BBICIINX TOPSIIKOB. OCHOBHEIE
nonatus. [locranoska 3anaun Koy,
KpaeBoM 3amaun. IHTErprpoBanue
YpaBHEHUH METO10M MOHMKEHHS
TopsiIKa

1.5

JInnenHbIe OMHOPOAHBIE 1.y. N —TO
nopsiaka. Teopema o cTpykType
00I1Iero pemeHus JINHEHHbBIX
OJTHOPOJIHBIX JI.y. N —TO MOPSAIKA.
[TocTpoenue ¢pyHIaMEHTANBHOM
CUCTEMBI pEHICHUN ISl YpPaBHEHUH €
MOCTOSIHHBIMU K03 punimenramu.

1.6

Pemenne muHEMHBIX OAHOPOIHBIX 11.Y.
N —T0 NopsiIKa C MOCTOSIHHBIMU
kod(purnmentamu. Bunm yacTHBIX




penieHnii OTHOPOIHOTO YPAaBHEHMS B
3aBUCUMOCTH OT BUJIa KOPHEM
XapaKTEPUCTUUYECKOTO YPABHEHHUS

1.8

JInHelHbIe HEOJHOPOAHBIE 11.y. N-TO
nopsanka. Teopema o cTpykType
obmiero pemrenus. Meton moaoopa
YaCTHOTO PEUICHHUS JIJIsl pa3IuYHbIX
CHEIMAJIbHBIX BUJIOB IIPAaBOM YaCTH.

1.9

JIuHeiHbIe HEOAHOPOHBIE 11.Y.
BTOPOTO MOPSIKA C MOCTOSTHHBIMU
Kod(ppurmeHTaMu ¢ IPOU3BOITHHOM
HEIPEPBIBHOU NIpaBOM 4acTbo. Meron
BapHaIlK MPOU3BOJIbHBIX
nocTostHHBIX. Kpaesble 3a1aun

1.10

Cucremsr OOBIKHOBEHHBIX
muddepeHIaTbHBIX YpaBHEHUH.
OcHoBHbIE MOHSITHS. Perienue
HOPMAIIBHBIX ~ CHUCTEM  JIMHEHWHBIX
muddepeHIaTbHBIX

METOJIOM HCKITFOUCHHUSI.

YpPaBHEHUI

CamocrosiTesibHas padora Ne2 Ha
ceMHMHape 110 1.y. N-T0 NOPSAKA

Pa3znen 2. Teopus BeposiTHOCcTel M
MaTeMaTH4YecKasi CTAaTUCTHKA

72

18

45

2.1

Bsenenue. D1eMEHTHI
KOMOWHATOPHKHU.

Boiraua 3aganus PI'P Ne 2 o
TEOPHH BEPOATHOCTEH M

MATEMaTHUYECKOH CTATUCTHKE

2.2

OcCHOBHBbIE IOHATHUS TEOPUU
BeposiTHOCTe!. CitydaiiHble COOBITHS,
ux tunsl. Kitaccnueckoe n
CTaTUCTUYECKOE OIPECIICHUS
BEPOSITHOCTH, UX CBOMCTBA.
HenocpencrBeHnHslid moicuer
BEPOSITHOCTH HA OCHOBE
KJIACCHYECKOTO OIIPECIICHHUSL.

2.3

['eomeTpuyeckas BEpOATHOCTh. 3a/1aua
broddona. .Anredpa coOBITUI.
3aBUCHMEIC U HE3aBHUCUMBIE COOBITHS.
VYcnoBHas BeposiTHOCTb. OCHOBHBIE
TEOPEMBI TEOPHH BEPOSITHOCTEH.

2.4

®opMyiia OJIHON BEPOATHOCTH.
®opmyna bepHyiuin, nokaibHas U
UHTErpasbHas TeopeMsl Jlamiaca

2.5

CrydaiiHple BETUYUHBI, UX THIIBI,
MOHSATHE 3aKOHA PACIIpEICICHUS
cirydaitHoi BennanHbl. OCHOBHBIC




3aKOHBI pacHpeieNeHUus JUCKPETHON
CIIy4allHOM BEJIMYHHBI
(TunepreoMeTpu4ecKuii,
OMHOMUATBHBIN, paCTIpe/ICIICHIE
ITyaccona).

UucoBble XapaKTEPUCTUKU
JTUCKPETHBIX U HEMPEPHIBHBIX
CIIy4aiHBIX BEJIMYUH.

2.6 MaremaTrndeckoe OKUIaHuE U 8 1 2 5
JUCTIEPCHS CITyYallHbIX BEJTMYUH, UX
BEPOATHOCTHBIN CMBICI U CBOICTBA.
[110THOCTE BEPOSATHOCTEN

3aKoHBI pacipeeeHUs] HEMPEPhIBHBIX
CIyJalHBIX BETUYUH (PaBHOMEPHBIH,
27 HOPMAJIbHBIN). LenTpanbHas
npeeabHas Teopema.

CamocrosiTesibHas padora Ne 3 Ha
ceMHUHApe M0 TEOPHUH BEPOSITHOCTEI

OcHOBHBIE 3a7aydl MaTeMaTU4YeCKOH
CTaTUCTUKHU. BpIOOpOUHBIH  MeTOq.
I'enepanbpHas COBOKYIIHOCTb u
BBIOOpKA. Cratuctuueckoe
2.8 | pacnpenenenue BeiOopku. [TocTpoeHue 8 1 2 5
SMIUPUYECKOM byHKIIT
pacripeieieHus! BBIOOPKH, MOJIUIOHA U
TMCTOTPaMMBbl OTHOCHUTENBHBIX YacTOT.

ToueuHble OIIEHKN TapaMeTPOB
pacnpenenenus. HecMmenieHHsle,
3¢ (HeKTUBHBIE U COCTOATEIbHBIC
2.9 | ouenku. Beibopounas cpeHss. 8 1 2 5)
Bri6opouHas u ucrpaBieHHas
nucnepcuu. [lonstue 06
WHTEPBAIBHBIX OIICHKAX.

(DOPM(I ammecmauuu

Hroro | 144 18 36 90

3.3. Conep:xanue TMCUMILINHBI

Beenenne

[Ipeamer, 3amaun U conaepkaHue JUCHUIIMHBL. OCHOBHBIE 3TAlbl PAa3BUTUSA JAMCIHUIUIMHBIL.
CtpykTypa Kypca, ero MECTo U poJjib B IOATOTOBKE OakajaBpa, CBS3b C IPYTUMH TUCHUIUITMHAMU.

Paszpnen 1. O0bIkHOBeHHBIEe TU(PPepeHIHATbHbIE YPABHEHHU.

Tema 1. JluddepennuanpHbie ypaBHEHHsS TIepBOTO Tmopsaka. Beeaenwe. 3amauu,
npuBojsnIe K AudQepeHIuanbHbIM YpaBHEHHUSIM TiepBoro mopsiaka. OCHOBHBIE TOHSATHUS
OOBIKHOBEHHBIX U PepeHITnaNbHBIX ypaBHEHUN mepBoro mopsaka. [locranoBka 3amaun Komru.
Teopema cyIiecTBOBaHUsI W €AMHCTBEHHOCTH permieHus. OOIiee M 4acTHOE pelieHus, OOImui u
YaCTHBIN UHTETpaJibl. ['€OMEeTpUUECKHil CMBICI OOLIEro HHTErpaa.




VYpaBHEeHUs C pa3felNcHHBIMH U pa3AeAIOIIMMUC [EPEMEHHBIMH, OJHOPOIHBIE
nuddepeHImaIbHbIe ypaBHEHHs, YpaBHEHHS B OJTHBIX AuddepeHuanax.

JIluueitHbie 1.y. IEpBOro MOpsJKa U ypaBHEeHHs bepHyiuiu. Pelienre TMHENHBIX ypaBHEHHI
METOJIOM BapHUALIMU ITPOU3BOJIBHON OCTOSIHHOM, METOAOM IIpou3BeAeHud bepHyiuu.

Tema 2. [udbdepeHumanbHple ypaBHEHHS BBICIIMX MOPSAKOB. DOpMBI  3amucu
muddepeHraIbHOro ypaBHeHus: N-ro nopsaka. O6miee u yactHoe pemenus. [locraHoBka 3amaun
Komu, kpaeBoii 3agaun. IHTerpupoBanue METOJOM NOHUKEHUS OPSIIKA.

Tema 3. JIuneitnsle onHOpoHBIE MU depeHaTbHbIe YpaBHEHHS N — To nopsaaka. Oomue
CBOWCTBA pELIEHUM JMHEHHBIX OJHOPOIHBIX AU(D(EpeHLnaNbHBIX YpaBHEHHH N — ro MHopsaka.
Teopema o cTpykType OOIIEero pemeH s JUHEHHBIX OAHOPOAHBIX AU depeHnrnanbHbIX ypaBHeHUN
N — ro nopsuaka. [lonsrue QyHIaMEHTAaIbHOM CUCTEMbl PELIEHUH JIMHEHHOIO OJHOPOIHOTO
TudepeHInaIbHOr0 YpaBHEHHs N — TO MOPs/Ka, €€ MOCTPOSHHE IJIsl YPAaBHEHHH C TOCTOSTHHBIMU
ko3 duuuenTamMu. XapakTepUCTHUECKOE YypaBHEHHE. Buja YacTHBIX pelleHu JiMHeHHoro
OJTHOPOJHOTO U (HEPEeHINATBFHOTO YpaBHEHUS N — IO MOPSAJKAa B 3aBUCUMOCTH OT BHJa KOpPHEU
XapaKTepUCTHUECKOTO yPaBHEHHUS.

JIuneiiHble HEOTHOPOHBIE MU ( G epeHIHaTbHBIC YPABHEHUSI N — IO MOPSIKA C TOCTOSHHBIMU
ko3 duurentamu. Teopema o CTpykType OOILEro pelieHus TakuxX ypaBHeHMH. Merton moabopa
YaCcTHOTO pelIeHus (METOo I HeoIpeIeIeHHBIX K03()(OUITMEHTOB) sl pa3IMYHBIX CIIEIHATbHBIX BUIOB
MpPaBOM YaCTH.

JIuneiinple HeomHOpOAHBIE AU(QepeHInanbHbIE YpaBHEHUS BTOPOTO MOpsiaka. Merton
BapHaluy POU3BOJIbHBIX MOCTOSHHBIX. KpaeBble 3a1aun.

Tema 4. CucrteMbl OOBIKHOBEHHBIX TU(epeHINaIbHbIX ypaBHeHU. OCHOBHBIC MOHATHS.

HopmanbHbie cucTeMbl TIMHEHHBIX OJJHOPOIHBIX M HEOAHOPOIHBIX TU(PEepeHINATbHBIX YPAaBHEHUI.
Teopembl 00 SKBHBaJIEHTHOCTH IU(PPEPEHIUATBHOTO ypaBHEHHsS N-TO TMOpsAKa ¥ HOPMAaJIbHON
cucTeMbl N mudepeHInanbHbIX ypaBHEeHUH. Penienne TMHEHHBIX OZHOPOJHBIX M HEOJHOPOIHBIX
CHCTEM OOBIKHOBEHHBIX IH(QepeHINaIbHbIX ypPAaBHEHHH C TOCTOSHHBIMHA KO3 QHUIHEHTaMU
METOI0OM HCKIIIOYCHHS HEM3BECTHBIX.

Paznen 2. Teopusi BeposiTHOCTel M1 MaTeMaTH4YeCKasi CTATHCTHKA

Tema 1. Bpenenue. DnemMeHTbl KOMOMHaTOpuKu. [IpaBmiia cymMMBl M TpOM3BENEHUS
koMOuHatopuku. CoequHeHus (pa3MeNieHns, NepeCTaHOBKU, COYETAHMUS).

Bunsl ciaydaiineix coObiTuil. Kitaccuueckoe M cTaTUCTHUYECKOE OMpeAeTeHUs BEpOSTHOCTH
NosIBIEHUs cOObITUA. CBSI3b M pa3nyve MEeXIy HUMU. [IpHHIMI CTaTUCTUYECKON YCTONYMBOCTHU
OTHOCHUTEIIBHBIX 4acTOT. HemocpenacTBEeHHBIM INOACYET BEPOSATHOCTH HA OCHOBE KIIACCHYECKOIO
onpezeneHus. ['eoMmerpuueckoe onpeesieHne BeposTHOCTHU MOsABIEeHUS coObITHs. 3anaya brogdona.

Tema 2. Anrebpa coObiTHil. Teopembl CIIOKEHUS BEPOSTHOCTEH I HECOBMECTHBIX U
COBMECTHBIX COOBITHH, TEOpEMbl YMHOXXEHHS BEPOATHOCTEH Ul 3aBHUCHUMBIX W HE3aBUCUMBIX
coObiTuil. Mopmynsl MmosHOW BeposTHOcTH, beileca m bepHymnu. JlokanpHas M MHTerpanbHas
teopemsl Jlamaca.

Tema 3. Ciyuaiinsle BenuuuHbl. [oHATHE 3aKOHA pacrnpeaeneHns AUCKPETHON ciydaiHoiM
BEJIMYUHBI U CTIOCOOBI ero onucanus. OCHOBHBIE 3aKOHBI PACTIPEETICHHS JUCKPETHOM CIIydaitHOM
BEJIMYMHBI (THIIepreoMeTprudeckuii, OMHOMUaNbHBIN, pactpenencHue [lyaccona).

Tema 4. YnucnoBble XapaKTEpUCTUKU TUCKPETHBIX CIydallHbIX BEIWYMH. MareMaTHdeckoe
0’KMJIaHWE U JUCIIEPCUS CIIy4alHbIX BEJIMYUH, X BEPOSATHOCTHBIM CMBICII U CBOWCTBA.

Tema 5. HenpepoiBHble ciydaiiHble BenuuuHbl. VHTErpanbHas (yHKIMS pacHpeesieHus.
[TnotHOCTH BeposiTHOCTEN. CBSI3b MEX/ly HHTEIpAJIbHOM (yHKIMEH pacrpeesieHus] U MI0THOCTHIO
BEpPOSATHOCTEN. MaTeMaTnieckoe 0KUAAHUE U TUCIIEPCUs HENTPEPBIBHON CIIy4allHON BEJTUYMHBI.

OCHOBHBIE 3aKOHBI paclpeesICHUs] HENIPEPHIBHBIX CIy4YailHbIX BeIM4YMH. HopManbHbI 3aK0H
pacnpeneneHus. BeposaTHOCTh MomagaHusi HOPMAJIbHO pacipeAeieHHON CIy4ailHONW BEJIMYMHBI HA
IIPOU3BOJIbHBIM KOHEYHBIM WHTEPBal, HAa MHTEPBAN, CHUMMETPUYHBI OTHOCHUTEIIBHO CPEIHEro
3HaueHus. [IpaBuito Tpex curm. LleHTpaneHas npenenbHas TeopeMa.
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Tema 6. [IpuMeHeHne TEOPUU BEPOSITHOCTEH K CTATUCTHYECKON 00pabOTKE IKCIIEPUMEHTOB.
OcHoOBHBIE 33Jla4l MaTeMaTU4YeCcCKoi cratucTuku. [ToHsTHE O BRIOOpOYHOM MeToze. [ eHepanpHas u
BbIOOpOYHAast coBOKymHOCTU. [locTpoeHue smnupuyeckoil (GyHKIHH pachpeleneHus BBIOOPKH,
MOJINTOHA U TUCTOTPAaMMBbl OTHOCUTEJIBHBIX YaCTOT. TOUEUHBIE OLEHKH [TapaMEeTPOB PacipeIeCHuUs.
TpeboBanusi k HUM. BpiOopounas cpeansisi. Bpibopouynass u ucmpaBiieHHas JUCHEPCUU.
WNurepBanbubie onieHku. [locTpoeHne JOBEpUTENHLHOIO HHTEPBAJIA Il MATEMATHUYECKOTO OXKHIaHMUSL.
Cityqaii Masioit BRIOOpPKH.

3.4 TemaTuka CeMUHAPCKUX/MIPAKTHYECKUX 3aHATHIH JUCHHUIINHBI
«CrnenuajbHbIe IIAaBBI MATEMaTHKH»

OuHnas ¢popma 00y4eHust

Ne 3anaTus Tema 3ansaTHA

1 WuTerpupoBanue  pa3iM4yHbIX  TUHOB  JU(QepeHInaIbHbIX
ypaBHEHUH (A1.y.) IEPBOro NOpsIKa

2 WuTerpupoBanue 1.y. n —TO NHOPSAAKA. METOAOM IOHMKCHUS
opsJIKa

3 Pemenne /MHEMHBIX ONHOPOAHBIX J.y. N —TO IOpsAdKa C
MIOCTOSIHHBIMH K03 punmenramu.

4 Penienne nTMHEMHBIX HEOMHOPOAHBIX 1.y. N-TO MOPSAKA C

MIOCTOSIHHBIMH K03(p(pHUIIMEHTAMHU M CUCTEM

Pemenue 3amau Ha HCHOCpeI[CTBeHHHﬁ MoACUYCT BCPOATHOCTH HaA

S OCHOBE KJIACCUYECKOTO OIPE/ICNICHHUS C MCIIOIb30BaHIEM (hopmy
U [IPaBUJI KOMOHHATOPHUKH.

6 Anrebpa coObITuii. 331241 Ha TPUMEHEHNE OCHOBHBIX TEOPEM
TEOPUH BEPOSTHOCTEH M CICCTBHUIA U3 HUX.

v UuciioBble  XapaKTEPUCTHKH M 3aKOHBI  PacHpeIeieHHsI
JHMCKPETHBIX CIyYalHBIX BEIUYHH.

8 YucnoBble  XapaKTEPUCTUKM M 3aKOHBI  PacIpe/eIeHUs
HENPEPBIBHBIX CIYYaWHBIX BEJIMYHH.

9 KoHTponsHOE TecTupoBanue

3.5 TemaTuka KypcoBbIX IPOEKTOB (KypCcOBbIX padoT)

KypcoBbie mpoekTsl (paboThl) yueOHBIM IJIAHOM HE MTPETYyCMOTPEHBI.

4, Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE o0ecriedeHue

4.1. HopmatuBHble JokyMeHTbI 1 'OCThbI

1. dr'oC 09.03.01. Madopmarnka u BBHIYHCIUTENbHAS TEXHUKA (YpPOBEHb OakallaBpuarta),
YTBEpKJeH MprKka3oM MuHucTepcTBa o0pazoBanus U Hayku Poccuiickoit @denepanuu ot 19.09.2017
Ne 929 (pen. ot 27.02.2023).

2. AkanemMuueckuil yueOHBIN TulaH mo HampasieHuto noarotoBku: 09.03.01 Mudopmaruka u
BBIUUCITUTENbHAsS TexHuKa. [Ipodub: VICKyCCTBEHHBINM HHTEIUIEKT U MAIIMHHOE 00yueHue. Gopmbl
obyuenwus — ounas, 2026/2027 .

3. Marpuna pacmpeneneHuss KOMIETeHIMM 1o HampaBieHuto mnoarotoBku 09.03.01
Nudopmarnka n BeaucaUTENbHAS TeXHUKA. [Ipodmis: VICKyCCTBEHHBIA MHTENIEKT U MAIIUHHOE
obyuenune. ®opmbl 00yueHHs — O4Hasl, 3a04Hast. 2026.
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4. Vka3 Ilpesunenra Poccuiickoit ®@enepanun ot 01.12.2016 Ne 642 «Ctparerun HaydHO-
TEXHOJOTHYECKOTo pa3Butus Poccuiickoit denepannm.
o. [Tpuka3 MunuctepcTBa o0pa3oBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816

«O0 yrBepxkaeHuu [lopsiaka npuMeHeHUsT OpraHU3aUsIMU, OCYIIECTBISIOIUMU 00pa30BaTEIbHYIO
JESTEIIbHOCTD, JJEKTPOHHOTO OOYy4YeHUS, JUCTAHIIMOHHBIX OOpAa30BATEIBHBIX TEXHOJOTHUH TpU
peanuzanuu 00pa3oBaTeNbHBIX TPOrPAMM.

4.2. OcHoBHas JIUTepaTypa

1. Hemunosuu b.I1., Monenos B.I1. luddepenunanpabie ypaBHeHUS: yueObHOe mocodue. M.
N3n-so «Jlanb», 2019. 280 c.
2. bepkoB H.A., Munocues B.b., [Tymkaps E.A. Kypc MaTeMaTHKH U1 TEXHUUECKUX BBICIIUX

y4eOHBIX 3aBefieHni: yuebHoe mocobue. Yacts III. M.: MTTIVY, 2011. 505 c. https://e.lanbook.com/

3. I'mypman B.E. Teopust BeposiTHOCTE M MaTeMaTUuyecKas CTaTUCTUKA. 12-e u3za. crep. M.:
Opaiit, 2013; 1999, 139 sk3.

4.3. JlomoaHuTeJbLHAs JATEpPATypa

1. [Muckynos H. C. luddepenunanpHoe U HHTETPATbHOE UCUUCIICHUS 1J1s1 BTY30B. B 2-X ToMax.
M.: Unrerpan - [Ipecc, 2009. 180 sk3.

2. 3yokoB B.I'., Jlaxosckuii B.A., Maprteinenko A.M., Munocues B.b. Kypc Bbiciiei
MaTeMaTuku: YdeOHoe mocobue ans Bry3oB. Yactes Il M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObIKHOBEHHBIE TUCLUILINHE JU(PepeHIraTbHble YPABHEHUS U OllepaliiOHHOe
ucumucienue. YuebHoe rnocodue no «MartemaTuka» sl CTYJIEHTOB Bcex crienuanbaocteit. M. 2006.
693 5k3.

4. Koran E.A. O6sikHOBeHHBIE MU (hepeHIInaIbHBIE YPAaBHEHHS M BApUAIIMOHHOE MCUHCIICHUE
B IPUJIOKEHUU K pacuéTy aBTOMOOWJIBHBIX KOHCTPYKUHMH. YuyeOHOe mocobue Mo IUCLMILIMHE
«MaremaTuka» i1 CTYAEHTOB Bcex crneunuanbHocTel. M.: MAMMHM, 2010. 200 »>ks.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexkrponHsIit pecypc.

o. Koran E.A. DneMeHThl TeopuH BEpOSTHOCTEH M MaTeMaTHMUECKOM CTAaTUCTUKH. YueOHoe
nocobue Mo aAucuUIUIMHE «MaremaTuka» A CTYAEHTOB, OOyYaroIIMXCs IO CIEeHUAIbHOCTH
«ABTomoOure- u Tpaktopoctpoenue. M. 2007. 423 sk3.

6. Bentuens E.C., OBuapoB JI.A. Teopust BeposiTHOCTEH 1 €€ MHKEHEpHbIE MPHIIOKEHHs. YueO.
nmocoOue JyIst BTY30B. 2-€ u3., ctep. M.: Breicmas mkosa. 2000. 480 c.

7. Koran E.A., FOpuenko A.A. Teopus BeposTHOCTEH U MaTeMaTHUYeCKasi CTAaTUCTUKA: YIEOHUK
/ M.: UHOPA-M, 2019. 250 c.

8. MyxanoB C.A., Koran E.A., JKykosa I'.C. Teopus BeposTHOCTEl M MaTeMaTH4eCKas
CTAaTUCTUKA. YueOHOe d3JeKTpoHHOoe u3faHue. Peructpannonnoe cBuaetenbcTBo OI'YIT HOI
«Uupopmpeructp». Ned3264. M.: YHuBepcureT Mammuoctpoenus, 2015.

4.4. DaekTpoHHBbIE 00pa3oBaTeibHbIE PeCypPChl

[IpoBenenue 3aHATHI W aTTecTalii BO3MOXHO B JIUCTAaHIMOHHOM (opMare ¢ NPUMEHEHHEM
CHCTEeMBl JucTaHIMOHHOrO oOyueHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeaporr «MaTtemaTrkay >JIEKTPOHHBIX oOpa3zoBarenbHBIX pecypcoB (DOP) mo Bcem pazaenam
IIPOrPaMMBI:

Hazsanue DOP

HuddepenunanbHbe https://online.mospolytech.ru/course/view.php?id=4396
YpaBHCHHUA

OcHoBBI BapuaimonHoro | https://online.mospolytech.ru/course/view.php?id=476
HCUYUCIICHUA



https://e.lanbook.com/
https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog
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Teopust BeposiTHOCTEH https://online.mospolytech.ru/local/crw/course.php?id=573

MareMaTrueckas https://online.mospolytech.ru/local/crw/course.php?id=720

CTaTUCTHKA

Pazpaborannbie JOP BKIIOUYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.
[Mopsimox mpoBeAcHUs pabOT B JAUCTAHIIMOHHOM (OpMaTe YCTAHABIMBACTCS OTACITbHBIMH
pacnopspDKeHUSMHU [TPOPEKTOpa Mo yueOHOU padoTe U/Uiu LIEHTPOM Y4eOHO-METOINYEeCKO paboThlI.

Ka)KI[BIﬁ CTYACHT obecreueH WHAUBUAYAJIbHBIM HCOI'PAHUYCHHBIM JOCTYIIOM K BJIGKTpOHHOfI
OHnOIMOTEKE MOCKOBCKOT'O ITOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

I/IHTepHeT-pecprBI BKJIFOUAKOT y‘Ie6H0-MCTO,I[I/I‘IeCKI/Ie Mar€pualibl B JJICKTPOHHOM BHJEC,
MpeICTaBICHHbBIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MareMaTndeckoro 0Opa3oBaHuUs»
(http://mospolytech.ru/index.php?id=4486,

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

Ilone3nrie y‘le6H0-MeTOI[I/I‘leCKI/Ie u I/IH(i)OpMaLII/IOHHBIe MaTCpHaJibl IIPCACTABJICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcCcoB I/IH(I)OpMaL[I/IOHHO-TeHeKOMMYHI/IKaL[I/IOHHoﬁ CCTU «I/IHTepHeT» JJIA OCBOCHUA
JTUCIUIUTHHBL: WwWw.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JInieH3uoHHOEe U CBOOOTHO pPacipocTrpansieMoe nporpamMmmMHoO€ odecneyeHue

Ne| HaumenoBanue | Pazpaborunk [1O JocTtynmHocTh Ccbuika Ha Enqunblii peectp
(npaBoobJiagares | (JIMUEH3MOHHOE, | POCCHICKMX MPOrpaMm AJisi
b) CBO0OIHO 9BM u B/l (npu HAIM4MN)
pacnpocTpaHsieM
oe)

1 |Astra Linux | OOO JIunieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT'NN" 75

4.6. CoBpeMeHHbI€e podecCHOHATBHBIE 0a3bI JAHHBIX U HH(pOPMALIMOHHbIE

CIIpaBOYHBIC CUCTEMBI

Ilepeyens pecypcoB cetn UHTepHeT, JOCTYNHBIX /ISl OCBOCHUSI AUCHHMIIJIMHBI:

Ne

HaunmenoBanue

Ccbuika Ha pecypce

HocrynHocTh

NHdopMalHOHHO-CIIPABOYHbIE CHCTEMBI



https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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OCTYIIHA B CE€THU
https://stackoverflow.co Hocty

m/

Stack Overflow Hutepuer 6¢3

OTpaHUYCHUHN

HNudopmanuonnsie pecypeol Cetn

http:// www.consultant.ru
Koncynbrantllimroc P HocrynHo

ITopran ®@enepanbHbIX
roCyJapCTBEHHbIX
00pa30BaTeNIbHbIX CTAaHAAPTOB
BbICLIEr0 00pa30BaHUs

http://www.fgosvo.ru. HocrymHo

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ JlocTymiHa B CETH
WuTepuer 6e3
OTpaHUYCHU N

IPR Books https://www.iprbookshop | loctynua B cetn
ru/ WuTepuer 6e3
OTpaHUYCHUHN

IIpodeccnonanbHbie 0a3bl JAHHBIX

basa naHHBIX Hay4HOU http://www:.elibrary.ru HoctymHo
AJIIEKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MOJIUTEeMaTHIecKasi peepaTUBHO-
o6ubnuorpaduueckas u
HayKOMETpUYecKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MaTepHaJbHO-TEXHHYECKOE o0ecnedeHne TUCIUTLTNHBI

MarepuanbHO — TexHMUYecKast 06a3a yHHBepcuTeTa oOecreyrBaeT MpOBeJIeHUE BCEX BHUJIOB
3aH5[TPII>i, npeaAyCMOTPCHHBIX yqe6HBIM IJIaHOM, U COOTBCTCTBYCT HeﬁCTBYIOHIHM CaHUTApPHBIM H
MIPOTHBOMNOKAPHBIM IIPAaBUJIaM U HOpMaM.

Kadenpa «Maremarukay HCHOIb3yeT yueOHbIE ayIMTOPUHU U3 00IIETO OHIa YHUBEPCUTETA.
IIpu HeoO6XoaAMMOCTH AJsl MPOBEACHHUSI WHTEPAKTUBHBIX MPAKTHUUECKUX 3aHATHH HCHOJIb3YIOTCS
KOMITHIOTEPHBIE KJIACCH YHUBEPCUTETA.

6. MeToanuyecKne peKOMEeHIAIHH
6.1. MeToanyeckue peKOMeHIAMH JIJIsl IpenoaaBaTeJisi 1Mo
OpPraHu3anuu o0y4eHust


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

14

[Ipexxne Bcero, ciemyer oOpaTUTh BHHUMAaHHE CTYJACHTOB HAa TO, YTO MPAKTHYECKH BECh
M3y4aeMbIil IMU MaTepHall He TpeOyeT KaKoW-TM00 CIeMaIbHON (JOTTOTHUTEIIBHOMN ) TIOJITOTOBKH 1
BIIOJTHE MOXET OBITh YCIICIIHO M3YYCH, €CHM CTYACHTHI OYIyT MOCEMIaTh 3aHSITHS, CBOCBPEMEHHO
BBITNIOJIHATH JOMAIIHUE 3a/laHdsl W M0JIb30BaThCs (IpU HEOOXOIMMOCTH) CHCTEMOM IUIaHOBBIX
KOHCYJIbTAIIMN B TEUEHHUE KAXJA0ro cemecTpa. Bolenmme B Kypc MaTeMaTUKU Pa3feiibl SIBISIOTCS
KJIACCUYECKUMH, B TO € BpPEMS OHHU IMPAKTUUYECKH OPUEHTHUPOBAHBI, TaK KaK HMEIOT IIHPOKOE
pacnpocTpaHeHue i PelIeHUs] Pa3HOro poja 3ajJad BHYTPU CaMOM MaTeMaTUKU M MPUKIATHBIX
3amad. X ocBOEHHME MOMOXKET CTYJEHTaM JIOTUYECKH BEpHO, apTyMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO pedb, YCIEIIHO MPUMEHSTh HAKOIJICHHBIC 3HAHUS B MPOQPECCHOHATBHON
JeSITeIbHOCTH.

HeoOxomuMo ¢ caMoro Hayana 3aHSATHH PEKOMEHIOBATh CTYICHTaM OCHOBHYIO U
JIOTIOIHUTEJIBHYIO JIUTEPATYpPY, @ B KOHLIE CEMECTpa J1aTh CIMCOK BOIPOCOB JJIsi MOATOTOBKH K
9K3aMEHY.

Ha nepBoM 3aHsATHN 110 JUCHUILTUHE ClIeAYyeT 0053aTeabHO MPOUH(OPMUPOBATH CTYIEHTOB O BUJE
1 hopMe IPOMEKYTOUHOM ATTECTAIMH 10 TUCIUIUIMHE, CPOKax €€ MPOBEICHUS, YCIOBUSIX JOMyCKa
K IPOMEXYTOYHOM aTTeCTAlluu, IPUMEHIEMBIX BUAAX IPOMEKYTOUYHOTO KOHTPOJIS.

N3noxenne TEOPETUYECKOTO Marepuaia JOJDKHO COMPOBOXKAATHCS WIIIOCTPATUBHBIMU
MpUMepaMu, TIIATEIbHO OTOOpaHHBIMU MpErnojaBaTelieM TakK, YTOObI TEXHUYECKUE TPYIHOCTH U
BBIKJIAJIKK TP PEUICHUW 3aJa4d HE OTBJICKAJIM OT TIJIABHOTO: OCMBICICHUS HUJEU H CYTH
npuMeHsieMblx MeTonoB. CienyeT Bcerja YKa3bplBaTh MPUMEPHI MPAKTUYECKOTO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSIX YpaBHEHUHN U HOPMYII.

[IpakTuueckue 3aHATHS JOJDKHBI OBITh OPraHW30BaHBI IpENoAaBaTelieM TakuM o0pa3om,
9TOOBI OCTAaBAJIOCh BpEeMsS Ha MEPHOJUYECCKOE BBIOJHEHUE CTyJICHTaMU HEOOJIBIION
CaMOCTOSITENILHOM pabOThI B ayIUTOPUU JJI TPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHara.

[IpenonaBarenb, BeaymIMA TMPAKTUYECKUE 3aHSATHUSA, JIOJDKEH COTJIACOBBIBATH YYEOHO —
TEMaTUYECKH MJIaH 3aHATHH C JIEKTOPOM, UCIOIB30BaTh €AUHYIO CUCTEMY 0003HAUECHU.

[IpemogaBaTemnto cienyer 10OUBAThCS CUCTEMATHYECKON HETIPEPHIBHOM PabOTHI CTYJACHTOB B
TEYEHHE CeMecTpa, HEOOXOJMMO BBISBIIATH CHIIBHBIX CTY/IEHTOB U MPUBJIEKATh UX K HAYYHOU padore,
K Y4acTHUIO B Pa3HOr0 poJia OJMMIINAAAX U KOHKypcax.

CTyaeHT H0KEH OLYIIATh 3aMHTEPECOBAHHOCTh MPENOJaBaTeNsl B JOCTHKEHUU KOHEYHOTO
pe3yibTaTa: B IpHOOPETEHUH 00 yUaIOIIUMHUCS POYHBIX 3HAHUM, YMEHUH U BJIaJICHUS] HAKOTJICHHOMN
nHpopManuen Ans pereHus 3aaad B IpohecCuoHaIbHOM JesTEIbHOCTH.

6.1.1. O6pa3oBaTeibHbIE TEXHOJIOTHHU
Bo3MokHO npoBeieHue 3aHATUI U aTTecTaluil B TUCTAaHIIMOHHOM (hopMmaTe ¢ MPUMEHEHUEM
CUCTEMBbI JMCTaHLIMOHHOrO o0yueHus yHuBepcutera (CJJO-LMS) Ha ocHoBe pa3paboTaHHBIX
kadenpoit «MaTemaTuka» 3MeKTPOHHBIX 00pa3zoBaTeibHbIX pecypcoB (DOP) (cm. n.4.4).
[Topsimox mpoBenmeHust pabOT B JUCTAHIMOHHOM (hopMaTe yCTAHABIMBACTCS OTICIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHo#l paboTe u/Win eHTPOM y4eOHO-METOANYECKON pabOTHI.

6.2. MeToanueckue yKa3aHUs IJIs1 00YYAKIIUXCS 10 OCBOECHUIOHCIHITTMHBI

N3y4enne nepBoro pasjaena kypcea - iugdepeHunajabHbIX YPaBHeHUI HMEET BAKHENIIECE
3HaUEHWE B MaTEeMaTHYECKOM IIOATOTOBKE HHIYKEHEDPA. OOmpscHsIeTCS 3TO TEM, UTO
muddepeHManbHble  ypaBHEHUS TMPEJCTABIAIOT COOOM MaTeMaTHdecKue MOJENN CaMbIX
pa3HOOOpa3HBIX MPOLIECCOB U SBICHUHM, TaK KaK MX PELICHHS MO3BOJSIOT OMMCATh JBOJIIOLHUIO
M3y4aeMoro IMpolecca, XapakTep MNPOUCXOIAIINX C MaTepUATIbHOM CHUCTEMOW W3MEHEHHH B
3aBUCHMOCTH OT IIEPBOHAYAILHOIO COCTOSIHUS CUCTEMBI.

OTiUyuTeNIbHOE CBOWCTBO AU(QPEpEeHUUANTbHBIX YPABHEHHH COCTOUT B TOM, 4YTO MpH HX
MHTETPUPOBAHUH OOBIYHO TOJYy4aeTcsi OeCcUMCIeHHOe MHOXKECTBO pemieHui. Jlias ypaBHeHUs
MEPBOTO TOPSIAKA 3TO MHOXKECTBO OIMUCHIBAETCS OJHOM TMPOU3BOIBHOM TOCTOSHHOW. YUTOOBI
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BBIJICIUTh U3 OCCKOHEYHOTO MHOXKECTBA PEUICHUH TO, KOTOPOE OMMCHIBAET MMEHHO JAaHHBIN
nporecc, HeoOXOAUMO 3aJaTh JONOJHUTEIbHYI0 MH(OpMAIMIO, HallpuMep, 3HaThb HadalbHOE
COCTOsIHUE Mpoliecca. Takoe AOMOJHUTENBHOE YCIOBUE HA3bIBAETCSI HAYAJIbHBIM YCIOBHUEM.
3amadya MHTErpupoBaHus  IU(p(EepeHIUaTbHOIO  ypaBHEHMs IE€PBOrO IOPsIKA COBMECTHO C
Ha4yaJIbHBIM YCJIIOBHEM HA3bIBACTCs HAYaJIbLHOMW 3a1aded wiM 3agadeit Komm.

Jns nuddepeHIuanbHbIX  YpaBHEHUI NEpBOr0 MOpSIKA CIEAYeT pa3indarh oOlee, 4acTHOE U
ocoboe pereHus, a Tak)Ke 00U, YACTHBIA U OCOOBIN MHTETPAJIBL.

IIpy wuHTErpUpOBaHUM YpAaBHEHHH IEPBOro MOpPsJKAa HAAO MPEXKIE BCEro ONPENeIUTh THII
yYpaBHEHHS, a 3aTeM YK€ IPUMEHHUTh TOT WJIM MHOM MeTon pemieHus. Hamo o0sg3aTenbHO OCBOHUTH
Opolenypy IpUBEAECHUS YpaBHEHMs MEpBOrO IMOpsAAKAa K YPABHEHUIO C  pa3/ieIEHHbIMU
IIEPEMEHHBIMU, TaK KaK MMEHHO TaKU€ YpaBHEHUS MOYKHO HEIIOCPEACTBEHHO UHTETPUPOBATh.

Js muddepeHanbHbIX YpaBHEHUH N — To nopsiika 00s3aTelIbHO 3HaTh OCTAHOBKY 3a1aun Ko,
KpaeBo# 3a/1a4H, 337]a4i Ha COOCTBEHHBIEC 3HAYCHUSI.

B teme, nocBAeHHON MHEHHBIM JU(QepeHIMaIbHbBIM YPaBHEHUAM N — IO MOpsAKa, HaJ0 3HATh
TEOPEMBI O CTPYKTYpe OOIIEro PelIeHUs OJHOPOAHBIX U HEOJAHOPOAHBIX YPaBHEHUH, TaK KaK OHU
yKa3blBalOT MYyTh NOCTpoeHHs oOuiero pemieHus. OOpaTuTh BHUMAHUE Ha TO, YTO pELICHHE
JMHEWHBIX OJHOPOJIHBIX TU(PPEPEHINATBHBIX yYpaBHEHHH N — TO TMOPSIKAa C IMOCTOSHHBIMH
ko3 duurenTamMu He TpeOyeT MHTErpUpPOBaHUs, @ CBOJUTCS K YUCTO airedpanyeckoi mpobieme
HAXO0X/IEHNUS KOPHEH COOTBETCTBYIOLIETO XapaKTEPUCTUYECKOro ypaBHeHus. Hano 3HaTh BUJI
YaCTHBIX PELICHUH JIMHEHHBIX OJHOPOAHBIX IU((depeHIUalbHbIX YpaBHEHUH n — ro mnopsika ¢
MOCTOSTHHBIMU KO3 (QUIIMEHTAMH B 3aBUCUMOCTH OT BHJIa KOPHEH XapaKTePHUCTUIECKOTO yPaBHEHHUS.
Hano yerko ysACHUTH ajIrOpuTM IOCTPOEHHSI YAaCTHBIX pEIIEHUH JIMHEHHBIX HEOJHOPOIHbBIX
Qg depeHraIbHbIX YpaBHEHUH METOJ0M MoA00pa (METOA0M HEONpeAeIeHHBIX K03 (OUITUEHTOB),
0o0paTuB BHUMAaHUE HA TO, YTO B 3TOM CJlyyae BHJ YACTHBIX PEIICHUI HEOJHOPOJHOI'O YPaBHEHUS
COOTBETCTBYET MO CTPYKTYPE 3aJaHHOU MMPABOM YACTH.

ITo BTOpOMY pa3sjeny Kypca — TeOpHM BEPOSITHOCTell M MaTeMaTH4YeCKOl CTATHCTHKe
HEO0OXOUMO, TPEXAE BCEro, YETKO YCBOUTH OCHOBHBIE IOHSTHS TEOPUU BEPOSITHOCTEH, OYEHb
IIMPOKO HCHOJb3yeMble B PA3JIUYHBIX HPUIOKEHUAX: IOHATHE CIy4yalHOrO COOBITUS U €ro
BEPOATHOCTH, CyMMbl M IPOU3BEACHUS COOBITUH, MOHATUS CIIy4allHON BEIMYMHBI M 3aKOHA €€
pacnpeneneHusi, MaTeMaTHIeCKOro 0)KMIaHus U TUCIIEPCUN CITy4aliHON BEJIMYUHBI.

Hazno noHsTh, 4TO BEPOATHOCTH — 3TO YUCIIOBAsI MEpa CTENIEHN BO3MOXKHOCTH MOSIBJIEHUS CITy4YaifHOro
cOOBITUS. 3HaTh KJIACCHYECKOE, CTATHUCTHYECKOE U IF€OMETPUYECKOE ONpE/EICHUs] BEPOSITHOCTH,
CBSA3b M paziuuve Mexay HUMHU. HecMOTps Ha BHELIHIOI IMPOCTOTY KIACCHUYECKOM (QOopMyJibl
ompeJieNieHysl BEPOATHOCTH ciydaitHoro codwitust A: P(A) = m/n, HenmocpencTBeHHbIH moacUeT

Yucaa N BCEBO3MOXKHBIX HMCXOAOB UCHBITAHUA U M - YMCla OJIArONpUSATHBIX MCXOJO0B Tpelyer
npuMeHeHus ¢opMyn KomMOuHaTtopuku. IIpum 3TOM B KaXJI0M KOHKpETHOW 3ajgade Hajo
IIPOAHAIU3UPOBATh, KAKOW THUII COEOUHEHMH BO3HUKAET, KOIZJa M3 HEKOTOPOr0 MHOYKECTBA
AJIEMEHTOB U3BJIEKAETCS JIPYroe MOAMHOXKECTBO (3TO MOTYT OBITh pa3MelleHusl, IEPECTaHOBKU WU
coyetanusi). [Ipu BBIUMCIIEHUN BEPOSTHOCTEH CIIOXKHBIX COOBITHHM HAaJ0 yMETh NPEACTaBUTh UX B
BUJE CYMMBbI WJIM MpPOU3BENEHUs (WIH CyMMbl MPOU3BEAECHUN) MPOCTBIX COOBITUN M MPUMEHUTh
COOTBETCTBYIOIINE OCHOBHBIE TEOPEMBI TEOPUU BEPOSATHOCTEM.

Hano ueTko pa3nuuaTh TUIIBI CITy4allHBIX BETUYHH — IUCKPETHBIE U HETIPEPhIBHBIE U 3HATh OCHOBHBIE
3aKOHBI UX pacmpeneneHus (OuHomuaneHbli, [lyaccoHa, rumepreomMeTpuuecKuii, OCOOEHHO,
HOpPMAaJIbHBIN 3aKOH PacCIpe/IeIeHUs).

JUid omMcaHMs 3aKOHOB PpACHpPENEICHMS HENPEPBIBHBIX CIIyYallHBIX BEJIMYMH IPUMEHSIOT
UHTETPATIbHYIO (DYHKIHIO pPacrpeesieHHss BEPOSTHOCTEH cilydaiiHOW Benn4uHbl F (X) M muioTHOCTD

BCpOHTHOCTCﬁ f(X) . Hago YCBOUTH OINPCACICHUAA, BCpOHTHOCTHBIﬁ CMBICI W CBOMCTBA 3THX

(byHKLUH, CBA3b MEXK1y HUMHU U pacdeTHbIe (POPMYIIBI ISl UX ONpPEeTICHHS.
Hano 3Hate omnpeneneHue, pacueTHble GOPMYJIbl U BEPOSATHOCTHBIN CMBIC OCHOBHBIX UYHCJIOBBIX
XapaKTEPUCTHK CIIy4yailHOH BENWYMHBI — MaTEeMAaTUYEeCKOTO OXKUAAaHUS (CpeIHEero 3HaueHus) U
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JTUCTIEPCUU (XapaKTEPUCTHKHU pa30poca BO3MOKHBIX 3HAUCHUS CIIYIaHON BETMYHMHBI OTHOCHTEIHHO
CpPEIHETro 3HAYCHUS).

C Teopueii BeposITHOCTEH TeCHEHIITUM 00pa3oM CBsi3aHa MaTeMaTHiecKasi CTaTUCTHKA BoabImHCTBO
ee BBIBOJIOB 0a3upyeTcs Ha MpeesIbHbIX TeopeMaxX TEOPUHU BEPOSTHOCTEH.

Bce xapakrepucTuku, wu3ydaemble B Kypce MaTeMaTUYeCKOU CTaTUCTHUKH, SIBJISIFOTCS
CTAaTUCTUYECKUMHU aHAJIOraMH COOTBETCTBYIOLIMX XapaKTEPUCTUK, PACCMATPUBAEMBIX B TEOPUU
BEPOSITHOCTEM, MOJIyYeHHBIMU HA OCHOBE OIPAHMYEHHOT'0 YK CJIA ONBITHBIX JaHHBIX. CJie10BaTeIbHO,
€cJId, HalmpuMep, MaTeMaTUYecKOoe OXKHUJAHUE U JAUCIEPCHs CIy4alHOW BEIMYUHBI, U3ydacMble B
TEOPHUH BEPOSITHOCTEH, SIBISIIOTCS XapAaKTEPHBIMU HECIYyYaWHBIMU YUCIIAMH, TO UX CTATUCTUYECKHE
aQHAJIOTM — BBIOOpPOYHAs CpeaHsss W BbHIOOpOYHAs (WM HCIpaBlIEHHAs) AMCIEPCHS SBISIOTCS
CIIyYaifHBIMU BEIMYMHAMH, 3aBUCSIIMMU OT 00bEMa U THIA BHIOOPKU U PA3UYHBIMU I PA3HBIX
BBIOOPOK.

Hano o0si3aTenbHO 3HATH W yMETh BBIYHCISATH TOUYCYHBIE OICHKH HEHM3BECTHBIX IapaMETpOB
pacrpesiefieHusi CIydalHON BENWYMHBI - BBIOOPOYHYIO CpPEOHIOI U  BBIOOPOUHYIO (WM
UCTIPABJICHHYIO) TUCTIEPCHIO, TaK KaK J00ast cTaTUCTUYECKast 00pabOTKa CBOAUTCS, IPEXKIE BCETO, K
HAXO0XJICHUIO UMEHHO 3TUX XapaKTePUCTHK.

CrnenyeT oOpaTuTh BHUMaHUE HA TO, YTO TH OICHKH SIBISIFOTCS MPUOIMIKCHHBIMU, OCOOCHHO JUIS
BBIOOPOK Manoro o0bema, U s CYXKACHHUS O TOUHOCTH M HAJIEKHOCTU ITHX OIICHOK HAJ0 YMETh
MIPUMEHSATh UHTEPBAJIbHBIC OLIEHKU U 3HAaTh METOAMKY MOCTPOCHUS JOBEPUTEIbHBIX UHTEPBAJIOB.

7. ®OHJ OLIEHOYHBLIX CPEJICTB
O JMCLUIIJIMHE

«CHCHHaJII:HbIe rjiaBbl MAaTEMATUKN

Hamnpasnenue noarotosku: 09.03.01 «MHpopMaTrKa ¥ BEIYUCTUTEIbHAS TEXHUKAY.
[Tpoduns: «MckyccTBEHHBIN MHTEIEKT U MAIIMHHOE O0YYEeHHE)

®opmbl 00yueHUS — OYHAS.

7.1. MeTobl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4eHUsI
I[J'Ifl KOHTPOJIA YCIICBAEMOCTH N KQ4Y€CTBAa OCBOCHUA O CIUILIINHBI HaCTOfIHIeI\/JI HpOFpaMMOI\/’I

IPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYILEH YCIIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (3a4er).

7.2. lllkajia ¥ KPUTEPHUHU OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHH sl

dopmMa NPOMeKYTOYHOM aTTeCTALMM: IK3aMeH

[IpomexyrouHas arrecranusi oOydarommxcs B (opme dK3aMeHa MPOBOJAUTCS IO pe3ysibTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOI palOoThI, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOMN
JUCLHUIIIMHE, IIPU 3TOM YYUTBIBAKOTCS PE3YyJIbTaThl TEKYILETO KOHTPOJSA YCIIEBAEMOCTU B TEYCHHUE
cemectpa. OlLeHKa CTENEeHH TOCTUKEHUsI 00yJaroIUMUCS IIJIaHUPYEMBIX Pe3yIbTaTOB 00yUEHUS 110
JUCLHUIIJIMHE IIPOBOJIUTCS IPENOAABATENIEM, BEAYIIMM 3aHATHS 10 JUCLUIUIMHE METOAOM
JKCIIEPTHON oOLEeHKHU. [0 uToramM mpoMeKyTOYHOM aTTeCTallMd IO AUCLUIUIMHE BBICTABIAETCS
OIIEHKA «OTINYHOY, «XOPOULIO», «YAOBIECTBOPUTEIBHO» UIH «HEYAOBIECTBOPUTEIBHOM.
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HIxaJjia oneHUBaAHUA

Onucanune

O1inyHo

Broinonnensl Bce o0si3aTeibHbIE YCJIOBHSI MOATOTOBKH
CTYJAEHTAa K NPOMEKYTOYHOMN aTTeCTAlMHU, [IPETyCMOTPEHHBIE
IporpaMMoil  JTUCLMILIUHBI. CryneHT  JE€MOHCTPHUPYET
COOTBETCTBUE 3HAHUM, YMEHMI, HaBBIKOB I10KA3aTeNsIM,
NPUBEICHHBIM B Ta0MUIaX, ONEpPUPYEeT MPUOOPETCHHBIMU
3HAHUSIMHU, YMEHUSIMU, HABBIKAMU, [IPUMEHSECT UX B CUTYaLMIX
MOBBIICHHON CIOKHOCTU. [Ipy 3TOM MOTYT OBITH JIOMYIICHBI
HE3HAYUTENIbHbIC OINMOKHA, HETOYHOCTH, 3aTPyJHEHUS TIpU
MEPEHOCE 3HAHUI U YMEHUI HA HOBBIE, HECTAHJAPTHBIE 3a/1a4UH.

Xopoltiio

Broinonnensl Bce o0si3aTeibHbIE YCJIOBHSI MOATOTOBKH
CTY/IeHTa K NMPOMEKYTOUHOI aTTecTalluM, IPEIYCMOTPEHHbIE
OpOrpaMMoOil  AMCUMILINHBL. CryneHT  JI€MOHCTPHUPYET
COOTBETCTBUE 3HAHUI, YMEHHH, HaBBIKOB TOKa3aTelsiM,
NPUBEICHHBIM B TabNmUIaX, ONEpUpPyeT NPUOOPETCHHBIMU
3HAHUSIMHU, YMEHUSAMH, HaBbIKaMHU. B TO ke Bpems mpu OTBETE
JIOITYCKaeT HECYLECTBEHHBIE MOIPELIHOCTH, 3a7auld pellaeT C
HEJI0ueTaMH, HE BIUSIOMIMMH Ha OOIINI X0 pelIeHusI.

Y 10BIETBOPUTETIBLHO

BeinonHeHnsl Bce  o0s3aTesIbHbIE  YCJIOBHSI IOATOTOBKH
CTYJeHTA K MPOMEKYTOYHOM ATTECTALMH, [IPEAYCMOTPEHHbIE
IIPOrpaMMOl  AMCLMILINHBIL. CryneHT  [E€MOHCTpPUPYET
COOTBETCTBUE 3HAHUHM, YMEHMI, HAaBBIKOB IIOKAa3aTElsAM,
NPUBEJCHHBIM B TaONMIAX, ONEpPUPYET NPUOOPETEHHBIMU
3HAHUSAMHU, YMEHUsMH, HaBblkamu. Ho mokasbiBaeT HerimyOokue
3HaHUS, TPH OTBETE HE JOMYCKAeT TIpyObIX OMIMOOK WU
IIPOTUBOPEUMil, OIHAKO B (POPMYIHPOBAHUH OTBETA OTCYTCTBYET
JIOJKHAS CBSI3b MEXKY aHAJIN30M, ApIYMEHTAIMEN U BBIBOJAAMH,
B pEIIEHUM 3a/a4 MOTYT cojJepxkarbcsi rpyOble ommOku. s
MOJy4eHUsl TPaBHJIBHOIO OTBeTa TpeOyloTcs YTOUHSIOIIUE
BOIIPOCBI.

HeynosnersopurensHo

He BoimonHeHsl o0s3aTejibHbIE YCJIOBHS IOATOTOBKH
CTYAEHTA K MPOMEKYTOYHOM aTTECTALMHU, TPEAYCMOTPEHHBIE
nporpammoit  gucuuiueel, WJIM  cryneHT pemoHcTpupyer
HEMOJIHOE  COOTBETCTBME  3HAHWUM, YMEHUW,  HaBBIKOB
NOPUBEJCHHBIM B Ta0nMLaX, JOMYCKAIOTCAd 3HAYUTEIbHbIC
OLIMOKH, TPOSIBIISIETCS OTCYTCTBUE 3HAHNHN, YMEHH, HABBIKOB 110
psALy T[OKasareined, CTYIEHT WCHBITHIBACT 3HAYUTEIIbHbIC
3aTPyJAHEHMS IIPU ONIEPUPOBAHUM 3HAHUAMU U YMEHUSAMU.

7.3. O1leHOYHBIE CpeIcTBA

/o

HanmenoBanue
OIICHOYHOTO
CpeacTBa

IIpencrasinenue
KpaTkas xapakTepucTHKa OLIEHOYHOTO
OLICHOYHOTI'O CPENCTBA
CpeacTBa
P B ®OC
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1 | KonTponpHas CpenctBo mpoBepku yMeHu# npuMeHsATh | KoHTposbHBIE
(camocTosATENbHAS) | OJIYUYEHHbIE 3HAHUS Ul pEelIeHMs 3a1ad | 3ajaHus (mpumep)
pabota OIIpEeJIeIEHHOT 0 TUIIA IO TEME WIIH pa3Jieny

(KP)
PacuetHo- CpenctBo mpoBEepKH yMEHUW NpuMeHsATh | KoMrmuiekt  3agaHuii
2 rpapuyeckas NOJydeHHblE  3HaHUS [0  3apaHee | AJs BBIITOJIHEHUS
pabota OINpEACICHHON METOJIMKE MJIs PELICHUs | pacueTHO-
(PTP) 3aJad WIM 3aJaHUi 10 MOJYJII0 WM | TpaduuecKoi paboTh

JUCHUIIIIMHE B IICJIOM.

CpencTBo KOHTPOJIsl, OPraHU30BaHHOE KaK
crieranbHas Oeceqa  MeIaroruyeckoro
paboTHUKAa ¢ OOydYalOIIMMCS Ha TEMBI,

VYcTHblii onpoc N N
CBSI3aHHBIE C M3y4YaeMOW AMCLMILTUHOU, U

Bomnpoce! o

3 cobecenoBanue, TemMam/paszzenam
paccuMTaHHOE Ha BBIICHEHUE 00beMa
(YO) . JTUCITUATITAHBI
3HaHUH o0yyJaromerocs o
OTIpeNIeIICHHOMY pa3ziely, TeMe, podieme
U T.IL.
CucremMa cTaHIapTU3UPOBAHHBIX 3a/laHUH,
MI03BOJISIOIIAs
Tect Hl
4 (T) aBTOMaTU3HPOB Bapuanr tecra
aTh IPOLIETypYy U3MEPEHUsI YPOBHS 3HAHUM
1 YMEHH 00yJaromerocs.
buiers! k CpenctBo MpoBEpKHU 3HAHWM, YyMeHHH, | DK3aMeHallMOHHbIE
IK3aMEHY HABBIKOB. MOXKET BKIIIOYAaTh KOMIUIEKC | OMIIETHI
5 (Bb) TEOPETUUECKHUX BOIIPOCOB, 3a/ady,

MIPAaKTHYECKUX 3aJaHUM.

7.3.1. Tekymuii KOHTPOJIb

O1ieHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH BKJIIOYAIOT KOHTPOJBHBIE BOIPOCHI U
3ajaHus B (opMe OJIAHKOBOTO TECTUPOBAHUS NJIsi KOHTPOJS OCBOEHUS OOYUYaIOIIUMHUCS Pa3/eioB
JUCUUIUINHBL, ipueM PI'P.

Coaep:xanue pacueTHo-rpadpuyueckoi padoTsl no 1 depeHuaIbLHBIM YPABHCHHSAM.
Mertoab! pemeHuit quddepeHnaibHbIX YPaBHEHUH pa3IMyHOrO THIIA.
Bapuaur 3aganus
Pemnts ypaBHeHus:

o VA+y'dx—ydy= xzydy1

ﬂ_y_2+8_y+8
3. dx XxX* X

2 2
5 Xxe’ dx+ (x*ye’” +tgy)dy =0
Pemmits 3amaun Komm ai1st ypaBHEHUI:
dy_2 3y
6. dx x* x yh=1
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7 4y’+x3y=(x3+8)e‘zxy2’ y(0) =1
X2 ym + Xyn -
8. PemmTh ypaBHEHUE: Jx .

Pemuth ypaBHeHUs:
re 44

10. Y Ty =X
11 V" +5Y"+7y'+3y = (16x+20)e"
19 ¥"+25y=200s5x—sin5x + e

yn_3y/+2y: —
13. (3+e7)

r
! ' i y(_J B 0
14. Pemmts kpaesyio samaay: Y +2Y +5y=-3sin2x = y(0)=1 8 .

Pemuth cuctemMbl ypaBHEHUI:

'=y-z, y'=4y—-3z+sinx,
19 y'=z-y. 20 Z'=2y—27—-COSX.

KonTpoabsHnas padora Nel
10 00bIKHOBEHHBIM TH(epeHInATbHBIM YPABHEHUSIM IIEPBOT0 MOPSAKA
Pemurs ypaBHeHUs
BapuanTt 1

D xy'=xe¥*+y
2 x2dy —(2xy +3)dx =0
3 1+ y?sin2x)dx — ycos2xdy =0

Bapmuanr 2
1) ' Y

Xy'=Xxsin=+y

X

2) Xyl _ y — e—X2 y3
3 (By* +3x°y+1)y' —3xy? +x*=0
Bapuanr 3
1) xy' = x2+y2 +y
2) sinx-y" '=-ycosx—sinx
3)

2
(xy +sin y)dx + [% +y? + xcos dey =0

KonTtpoabsnas pabora Ne 2
10 00BIKHOBEHHBIM JIMHEHHBIM U (PepeHINATBbHBIM yPABHEHUSIM
N-ro mopsaKka
Bapmuanr 1
Pemnth ypaBHeHust



20

1) ym_4yﬂ:1_12X2

2) v Y- 1
2 ) X
7T~ COS—
T
3) VYKka3aTb BUJI YaCTHOI'O PELICHUS YPAaBHEHUS

y"+ 6y +9y=e""(x—3)sin2x
Bapmuanr 2
Pemuts ypaBHeHus

1) y” + 4y =10sin 2x

2) g 2x
V'+4y' +4y=——
X
3) VYKka3aTh BUJI YaCTHOI'O PELICHUS YPAaBHEHUS
y" — 6y’ +13y =e¥*(cos2x — 2sin 2X)
Bapuant 3

Pemurs ypaBHeHUs

1) y"+2y' -3y =e* —cosX

2) y” + Yy = ctgx

3) Ykazartb BUJ YaCTHOI'O PCHICHUS YPABHCHUA

y" — 6y’ +18y = xe* cos3x

Conep:xanue pacueTHO-rpadguyeckux padoThl MO TEOPUH BEPOSATHOCTEH M MaTeMaTH4eCKOH
CTaTUCTHKE.

OmnpeneneHre BEPOSITHOCTEH CIlydalHBIX COOBITHI, 3aKOHOB pacHpeleleHHs] AUCKPETHBIX U
HETPEPHIBHBIX CIIYYAMHBIX BEJTUYHH U UX YHCIIOBBIX XapaKTEPUCTHUK.

[Toctpoenne smmupuueckoil (GYHKIMH pacHpenesieHus BBHIOOPKH, MOJMTOHAa U THCTOTPAMMBI
OTHOCHUTEJIbHBIX YaCTOT.

Pacyer cTaTucTHUECKUX XapaKTEPUCTUK BEIOOPKH.

KoMmmuiekT 3axanui
AJIs1 BBINIOJIHEHNS pacyeTHO-rpaguyeckux pador (PI'P)
no aucuumiuHe «Teopusi BeposiTHOCTEID)

1. VY cbopumka umerorcs 10 nertanei, Majao OTIMYAOLIMXCS MO BHEMIHEMY BuIy. M3 Hux 6
netajnei mepBoro copta, a 4 — Broporo. KakoBa BEpOsSTHOCTb TOTO, YTO CPE/IM B3ATHIX Hayjaady 5
JeTalield 3 OKaxKyTcs MepBoro copra?

2. B ypHe 7 4epHBIX 1IapoB U 5 XKENTHIX MIAapoB. HaliTH BEpOATHOCTH TOT'O, UTO CPEAU HAyAAUY
W3BJICUCHHBIX 4-X IIapOB OKaXKETCsI 0osiee 2-X JKETHIX.
3. BeposiTHOCTB OTKa3a KaX/J10T0 U3 HE3aBUCHMO PA0OTAIOIINX HJIEMEHTOB IEKTPHUECKON LIeTTH

paBHa P =0,05. Haiitu BeposTHOCTS 0€30TKa3HON PaOOTHI AIEKTPUIECKON IIEeTIH.
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4. Ha nByx crankax oOpa0aTbiBalOTCS OAHOTUIIHBIE JeTalu. BepoATHOCTb H3rOTOBIICHUS
CTaHJApTHOU JeTayiu Jyisl mepBoro cranka pasHa 0,96, a nns Broporo cranka - 0,92. Jleramm
CKJIQ/IBIBAIOTCS B OJJHOM MECTE, IPUYEM MEPBbI CTAHOK U3TOTaBIMUBAET B 1,5 pa3a MeHbIIIE IeTaleH,
4yeM BTOpoM. HalTu BEpOSITHOCTH TOrO, YTO B35ATasl Hayady JeTallb OKaKETCs HECTaHJapTHOM.
5. BeposiTHOCTH TOTO, UTO HayAauy B3sATas JIeTallb U3 MapTUU cTaHAaapTHA, paBHa 0,92. Haiitu
BEPOATHOCTb TOTO, YTO CpPEIW B3ATBIX Haydauyy IIECTH JEeTalled HE MEHEEe ABYX OKaxyTcs
HECTaH/IaPTHHIMHU.
6. BepositHocTh 6e30TKa3HOM paboThl kKaxkaoro u3 700 He3aBHUCMMO pabOTAIOLINX AIIEMEHTOB
HEKOTOpOro ycrporcta paBHa 0,85. HaliTh BEpOATHOCTH TOTO, UTO BBIMAYT U3 cTpos oT 80 g0 120
aieMeHTOB; poBHO 100 351eMEHTOB.
7. YCTpolCTBO COCTOMT M3 4-X 3JIEMEHTOB, pabOTalONIMX HE3aBUCUMO JpYyr OT Jpyra.
BeposiTHOCTh Hafie)KHOM pabOTHI KaXKIOTO dJeMEHTa B OJHOM ucnbiTaHuu paBHa 0,9. CocraBUTH
3aKOH pachpeieNeHus] IUCKPETHOW CIIy4aiHON BeNMWYMHBI X - YHCIa OTKa3aBIIHUX JJIEMEHTOB B
OJIHOM OIIBITE.

8. He3aBucumeblie cnyqaﬁHLIe BeanuuHbl X u Y 3aJIaHbl psAgaMU paCIIpCaACICHUA.
X | 2|15 2 | 3 Y |-15] 0] 2
P|o01]03]02] .. P | 0302 ..

Haiitu cpennee kBapaTHueCKOE OTKJIOHEHUE BETMUMHBI Z=2X?-3Y .
9. YcrpoiicTBO  cocToUT M3 4-X HE3aBUCHMO paboTarolMX OJHOTUIIHBIX 3JIEMEHTOB.
BeposiTHOCTh HazieskHOW paboOThl Kaxaoro 3neMmenta pasHa 0,995. Haiitu BeposTHOCTH TOTO, YTO
paboTal0T HE MEHEE TPEX DIEMEHTOB.

10.  Coayuaiinas BenumurHa X 3a/laHa IUIOTHOCTBIO BEPOSITHOCTEN:
0 npu x <0,
f(x)=<a(x*+2x) nmpu 0<x<l,
0 npu x>1.

Haiitu kospduiment "4 ", wunTErpanbHyro (QyHKIHIO pacrpeneieHus

F(x), M(X), D(X) u BepositHocTh monaaanust X B unrepsai (0,2; 0,8).
11.  Ha cranke usrortaBinuBaercs aetaib. Ee ;umHa X - ciaydaiinas BeJIMUMHa, pacipeiesieHHas 110
HOPMaJIbHOMY 3aKOHY ¢ napamerpamu: ¢ =20 cm, O =1,1 cMm. HaliTu BEposSTHOCTH TOTO, 4TO JUIMHA
netanu 3akiaoueHa mexay 19 cm m 21,1 cm. Kakoe oTkiioHeHWe MIWHBI AeTand OT ¢ MOXKHO
rapaHTupoBath ¢ BeposTHocThIO 0,9; 0,997 B kakux mpenenax OyayT JexaTb MPAKTUYECKH BCe
pa3mepsl aeranei ?

IIpuiioxkenue Teopru BepOATHOCTEH K CTATUCTHYECKOI 00pa0oTKe JAaHHBIX
Jlnist KaXJ10ro BapuaHTa TpedyeTcs:

1. [IpencTaBUTh OMBITHBIC NAHHBIC B CIPYNIIMPOBAHHOM BHUJE, pPa30MB Ha K paBHOOTCTOSIIMX
YaCTUYHBIX HHTEPBAJIOB.

2. Haiiti smnupudeckyro QyHKIUIO pacripeiesieHus: U OCTPOUTH ee rpaduk.

3. [TocTpOUTH MOJIUTOH U TUCTOIPAMMY OTHOCHUTEJIBHBIX YaCTOT.

4. Bbraucimte METOI0OM MPOU3BEACHNIN YHCIIOBBIE XapPaKTEPUCTHKH BBIOOPKH: BBHIOOPOYHYIO

CPE/IHIO0, BHIOOPOYHYIO M MCIPABICHHYIO JHCIIEPCHH, BBIOOPOYHOE CpeaHee KBaIpaTHYECKOE
OTKJIOHEHHE.

5. Haiitn TOYeuHBIE OLIEHKH MapaMeTpOB HOPMAJIBHOTO 3aKOHA PACHPEIEICHHsS U IUIOTHOCTh
BepostHocTel f(X).
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6. Haiitu uHTepBajgbHBIEC OLICHKU NapaMeTPOB HOPMAIBHOIO 3aKOHA pacIpeieseHUs, IPUHIB
JIOBEpUTENBHYIO BeposTHOCTh ) = 0,95 1 0,99.
3ananue

Pe3ynbrathl perucrpanuu CpelHed SKCIUTyaTallMOHHOW CKOPOCTH JBW)KEHHS aBTOOYCOB Ha
MEXYTOPOAHBIX MapUIpyTax MPEICTaBICHBI B BH/I€ BAPUAIIIOHHOTO Ps/ia B TaOIHIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6

24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0

25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5

26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0

27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5

27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2

28,0 315 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 35,1 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 no 00bIKHOBEHHBIM JU((PepeHIuATbHBIM YPABHEHUSIM

3AJJAHME 1.
YcTaHOBUTE COOTBETCTBHE MCKAY HOMCPOM YpPAaBHCHUA U €0 TUIIOM
1) xy'+2y = x"sin 2x 2) (L+ y?sin 2x)dx— 2y cos? xdy =0

4y
3) y—7—2x\/§ 2) y\/3+2x2y':xw/3+2y2_

- YPaBHEHUE C pa3JeAI0IIUMUCS IEPEMEHHBIMH,
- JnuHeitHoe tuddepeHanbsHoe ypaBHEHHE,

- ypaBHEHUE B NOJHBIX AU]PepeHnanax,

- ypaBHeHue bepHymny,

- ypaBHEHUE, IPUBOASIIIEECS K OJTHOPOJAHOMY.

3AJIAHUE 2.

2 3 2 2 _
JlaHO ypaBHEHHE TIEPBOTO IOPSIKA (5xy™ +x7)dx — (y* ~5x7y)dy =0 B (Qopme, coepKamiei
muddepentmansl. [IpuBenuTe ero K BUay, pa3pelieHHOMY OTHOCHTEIBHO MPOU3BOIHOM.

| OtBer |

3AJTAHHUE 3.
y' = (2k +3)x*, y=2x°
Hano muddepeHnranbHoe ypaBHEHHE Toraa GyHKIuUs SBIIETCS €T0
peleHneM pu K, paBHOM:
‘ OtBer
3A/TIAHHUE 4.
yedy = 2%
O6mmit naTerpan nuddepeHImaTbHOr0 YpaBHEHUS X yveer BU]]

| OtBer
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3AJIAHHUE 5.
VYkaxure HHTCTPAJIbHYIO KpUBYIO peuicHuA 3a4a4yu Komn JJIA O6I>IKHOBCHHOFO

T pepeHIaTIbHOTO YpaBHEHUS xy'=y-1 y@=2
yA

N ™ >

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

3AJIAHHUE 6.

n_ 2
HNano nmuddepeHmaibHOe ypaBHEHHE BTOPOTO IMOPSIIKA Y'=X"+X Torma obmee perieHne
ypaBHEHUS UMEET BU]
BAPUAHTBI OTBETOB:

yzix“+1x3+clx+c2 yzix“jtlx3+clx+c2
1) 12 3 2) 12 6

=—X"+=-x"+Cx+C
3) y=o5,%*3 12 2) y =6x* +2x*+C,x.

3AJJAHMUE 7.

Pemenue 3agaun Komn
BAPUAHTDBHI OTBETOB:

X, x® X X, X
y="—+X y=—+— y="—+X y_?—x.

) 3 2 3 2 3 6 4)

y" =2x+1, y(0)=y'(0)=0 HMEET BUI

3ATAHUE 8.

Hano nuddepeHuanbHoe ypaBHEHUE BTOPOTO MOPsAKa
UMEET BUJ:
| OtBer ‘ |

2xy"=Y" =0, 1orna ero obee penieHue

3AJJAHUE 9.

Hano muddepeHaIbHOe ypaBHEHHE BTOPOTO MOpsaKa
pEILIEHNE UMEET BU]L

3) y=C,sin4x+C, 4) y=-C;sind4x+C,

y'ctg4x+4y' =0, TOrma ero oomiee

3AJIAHME 10.

k, =k, =-1 K4 =2,
KopHr XapakTepHCTHYECKOTO ypaBHEHHS paBHBI 1 2 ' ' TOorJa
dbyHaaMeHTalbHas cHCcTeMa PeIIeHUH JIMHEHHOr0 OJHOPOIHOTO AU PepeHIInanbHOro ypaBHEHUS C
MOCTOSTHHBIMU KO3 (uineHTamMu Oy/1eT UMETh BH/]T
BAPUAHTBI OTBETOB:

1) y,=e*, y,=e”, y;=cos3x, y,=sin3x



- -2 3 3
2) yp=e", Yp,=e", y;=e”, y,=e

3) y,=e*, y,=e”, y;=cos3x, y,=-—sin3x

X 2X —2X

4) yp=e", y,=xe, y;=e”, y,=e

3AJIAHME 11.

k,=k, =5 k;,=5%i.
KopHu XapakTepucTH4eCKOro ypaBHEHUS PaBHbI ' Torza odliee pelieHue

JUHEHHOTO OJIHOPOIHOTO IU(PEpPEHITMATPHOTO YpaBHEHUS C TOCTOSHHBIMU KO3 duImeHTaMu
OyJIeT UMETh BUJI:
| OTBer ‘ ‘

3AJJIAHHUE 12.
N3BectHa ¢yHIaMEHTaIbHAS CHCTEMa PENICHHH OJHOPOJHOTO JMHEHHOro auddepeHnnanbHOro
ypaBHeHmws: ! =L Y =x Ya=X Tornma yacTHOE peLICHHE YPABHEHUS, YAOBICTBOPSIOLICE
HAYaJIbHBIM YCIOBUSIM y( =2 y(0)=-1
" —
y'(0)=-2, paBHO:
BAPUAHTBI OTBETOB:
1) y=2+x-X%° 2) y=2-x-2x° 3) y=2-x-x° a) y =2-x-0,5x%

3AJTAHHUE 13.

y=C,e*+C,xe* y
OyHKIUA 1 2 SIBJIICTCS 0o0IIMM pEelIeHUEM JIMHEUHOI'0 OJIHOPOJAHOI'O
QG epeHnaIbHOr0  ypaBHEHHUS C TOCTOSHHBIMH  KOd(duumeHTamu, TOrJa ero
XapaKTEePUCTHUUECKOE YPaBHEHNE UMEET BH]L
BAPUAHTBI OTBETOB:

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

3AJJAHUE 14.

14
O6ee penrenne auddepeHnuansHoro ypapaeHus UMEET BHUJI
| OtBer |

+4y'+3y =0

3AJIAHHME 15.
YacTHOMY  pelICHHI0  JIMHEHMHOTO  HEOJHOPOAHOro  auddepeHnnanbHOro  ypaBHEHHUS

y'=8y'+2y=2x-1 p, BH/Iy €r0 IPaBOi YaCTU COOTBETCTBYET (DYHKIIMS
BAPUAHTBI OTBETOB:
1) y, = Ax? + Bx 2) y, = Ax+B 3) y, = AX 2) y*zAx2+Bx+C..

3AJIAHHME 16.
JlaHo nuHelHoe HeoJHOpOoAHOE TU( depeHIaTIbHOE YPABHEHUE C TOCTOSIHHBIMU KOA(QPHUIIMEHTaMU

" ' _ X o}
2y Ty S 2y = Xe" sin 2x. 3amnucarb BU qaCTHOT'O peaicHuA C HCOMPCACIICHHBIMU

KordumeHTaMu
| OtBer

3AJJAHME 17.
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JlaHo nmuHelHOe HeOJHOPOIHOE Aud depeHITnaTbHOEe YpaBHEHHE C TTOCTOSTHHBIME KO3 QUIIMEHTaMH

" _
y +4y - 2CthX B kakxom BUIC CICAYCT MCKAThb 4YaCTHOC PCUHICHUC HCOJHOPOAHOI'O YpPaBHCHUS
MCTOJIOM BapHUalllU IIPOHU3BOJIbHBIX ITOCTOAHHBIX ?

| OtBer
3AJIAHME 18.
Pemenne kpaesoii samaun Y = 2X+tL  0=<x<3, y(0)=1 y(3)=9/2
HMeeT BUT
3 2 3 2
y=X—+X——3x+1 y:X—+X——3x+l
BAPUAHTBI OTBETOB: 1) 3 2 2) 6 2 3)
x> x* 10 x> x* 10
=—+———x+1 y=—+—+—x+1
3 2 4) 3
3AJJAHME 20.
{yl' = 3y2’

Oob1ee pemenne cucteMbl AuddepeHInaTbHbIX YPaBHEHHIHA Y2=2%:-Y,
HMeEeT BUJL
BAPUAHTBLI OTBETOB:

y, =C.e”*+C,e™, y,=Ce?* +C,e™,

y2 — gcleZX _Cze—BX yz — _Ecle—ZX _Cze—3x
1) 3 2) 3

y, = C,e™ +Ce¥, y, =C.e?* +C,e%,

Y, :gcle2X +Ce ™ Y, :—gcle2X +C,e™,
3) 3 4) 3

BapuaHT TecTa o Teopuu BeposATHOCTEH

3AJIAHME 1

KomgecTBo crmoco0oB pacrpeenieHus TpeX MPU30BBIX MECT B OJTMMITHAJIC TIO TCOPHH BEPOSTHOCTEH
cpenu 10 yqacCTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJAHHME 2
W3 ypHbl, B KOTOpOHl HaxonaTcss 6 Oenblx M 4 4epHBIX IIapa, U3BJIEKalOT Hayaaudy 2 mapa. Tornaa
BEPOSITHOCTH TOT'0, UTO 00a 1mapa OyayT OenbIMH, paBHA

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

3AJIAHHUE 3
B kpyr pamuyca R 6pomena rouka. Torma BEeposSTHOCTb TOTO, YTO OHA MOMAJAET B 3alITPUXOBAHHYIO
o0nacTb, paBHa

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

HecoBMecTHbIE COOBITHS

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.
BAPMAHTBEI OTBETOB: 1) 2) 3) 4).

A B,C

He 00pa3yroT MOJHYI0 TPYIITY COOBITHH, €CITH X BEPOSATHOCTH

3AIAHHUE 5
Bbpocatot 2 monetsl. CoObiTHs: A - Tep0 Ha nepBoii MoHeTe, B- 1udpa Ha BTOpOi MOHETE SBIISIOTCS:
BAPUAHTbBI OTBETOB: 1) HeCOBMECTHBIMH ~ 2) COBMECTHBIMHU

3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.

3AJTAHHUE 6
Crynent 3Haet 20 BonpocoB nporpammsl u3 30. Toraa BEposITHOCTh IPaBUIILHOTO OTBETa Ha 3

BOIIpOCa paBHa
BAPUAHTBLI OTBETOB: 1) 57/203  2)8/27  3)19/75  4)146/203.
3AJAHHME 7
B niepBoit ypHe 6 OenbIx U 8 YepHbBIX IIapoB, BO BTOPOiM 7 Geibix u 3 4epHbIX miapa. M3 Haymauy
B3SITOW YPHBI BBIHYT OJHH 1iap. Toraa BepOSTHOCTh TOTO, YTO ITOT IAp OKAKETCsi OCNIbIM, paBHA
| OtBer ‘ ‘

3AJIAHUE 8
CobbiTie A MOXKET HACTYNHTH JIUMIIb [PH YCIOBHU MOABJIEHHSA OJHOTO M3 2-X HECOBMECTHBIX
cOOBITHI B, U B, , 00pa3yIoLIUX MOJIHYIO Irpynny. U3BECTHBI BEPOSITHOCTh P(B)=2/3 U YCJIOBHBIC

P, (A)=1/3, P, (A)=2/5. A
BEPOSTHOCTH B 2 Toraa BeposiTHOCTH COOBITHS /\ paBHA
BAPUAHTEI OTBETOB: 1) 16/45 2) 28/45 3) 22/45 4) 17/45.

3AIAHHUE 9

JluckpeTrHas ciaydyaiiHas BEJIMUYMHA 3a/1aHa 3aKOHOM pacIpeesICHHs] BEpOATHOCTEN
X 1 3 5
P 01 03 0,6

. . F(x)
Torma e€ q)YHKI_II/I}I pacipeaciCHuss BEPOATHOCTCU HMCECT B[

BAPUAHTBI OTBETOB:
0 npu X<1 01 npu X<1
F(x) = 03 mpu 1<x<3 F(x) = 04 nmpu 1<x<3
0,6 npu 3<x<5 1 npu 3<x<5
1) 1 npu  X>5 2) 0 npu X>5
0 npu X<1 0 npu X<1
F(x) 01 mpu 1<x<3 F(x) = 01 mpu 1<x<3
04 npu 3<Xx<5 03 npu 3<x<5
3) 1 npu X>5 4) 0,6 npu X>5.
3AJIAHHME 10

HenpepriBHasi ciyuaiiHasi BeTM4YMHA 3a/1aHa MHTETPaIbHOM QyHKIMEH
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0 npu X<0,
F(X)=4x*/9 npu 0<x<3

. 1 npu  X>3.
pacrpesneneHus BEposiITHOCTEH

. F(x
Tor;[a IIJIOTHOCTB BepOHTHOCTeI/I ( ) HUMCECT BU

| OTBer ‘
3AJJAHME 11
I'pachuk mII0THOCTH BEPOATHOCTEN F(%) nokasan na pucynke. Torna 3nauenne &
fix)
a
O‘ 2a X
paBHO

BAPMAHTBI OTBETOB: 1)05 2)1 3)V2  4)2

3AJJAHMUE 12
JluckpeTHas ciydaiiHas BeIMYMHA 33/1aHa 3aKOHOM PacIpeieNieHus BEPOATHOCTEN
X 0 1 3
P 02 03 05
Torna e€ MaTeMaTHYeCKOE 0XKUJAAHUE U JUCIIEPCUS PABHBI
| OtBer |

3AJIAHUE 13
BepOﬂTHOCTB ITIOABJICHUA CO6I>ITI/I$[ A B 30 HE3aBUCHUMBIX HCIIBITAHUAX, HpOBOI[I/IMI)IX II1I0 CXEMC

bepnymu, pasna 0,6. Torna aucnepcus dncia MosSBICHUN 3TOr0 COOBITUS paBHA
BAPUAHTBI OTBETOB: 1) 024 2)18 3)7,2 4)12.

3AJIAHME 14
HenpepsiBHas ciaydaiiHas BeIMUYMHA paclpeseicHa paBHOMepHO Ha uHTepBaie (6, 10). Toraa eé
MaTEeMaTHYECKOe 0)KHUJAHNE U AUCTIEPCUSI COOTBETCTBEHHO PABHBI

| OtBer | ‘

3AJIAHUE 15
HerepLIBHaH CHy‘I&ﬁH&H BCJIIMYHMHA X IIOJYHUHCHA HOpMaJ'IBHOMy 3aKOHy pacnpeneneHI/Iﬂ C

MaTeMaTHYeCKUM OKHjaHHeM M (X)=a=20. BepositHocTh €€ monananus B uHtepBan (20, 25)
paBHa 0,4. Torna BeposiTHOCTB €€ nmonaganus B uHTepBan (15, 20) paBHa
| OtBer | |

3AJIAHME 16

CraTucTuueckoe pacipeaciCHuc BLI60pKI/I HUMECT BU

x 2 4 5 8
1

n_o 2 7 6

5
Torma oTHOCUTENbHASA YacTOTa BAapHUAaHTBI X = 4

| OtBer ‘

paBHa

3AJIAHHME 17
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ITo BBIGOpKE 00BEMA M= 100 IIOCTPOEHA TMCTOrpaMMa 4acToT.
n

i

h

10

8

a

2

04 8 12 16 X
Torja 3HayeHne & paBHO:
| OtBer |
3AJJAHUE 18

M3BeCcTHO CTaTUCTUUYECKOE pacipeieeHe BEIOOpKU
X: 6 7 10 12 13

n. 5 6 8 7 4

N X
Torna e€ BeIOOpOUYHasi CpefAHsisl ¢ paBHA

| OtBer | |
3AJJAHHUE 19
Jlana BeIOOpKa 00bema - Eciin Kablil 21eMEHT BHIOOPKH YMEHBILINTH B TPH pa3a, TO BHIOOPOYHAs
X .
cpennsada ¢
BAPUAHTBI OTBETOB: 1) ne usmenurcs 2) ymeHpuTCs B 3 paza
3) yBenuuntes B 3 paza  4) yMeHbIIUTCSA B 9 pas.
3AJJAHHUE 21

Be16opounas cpeHss A JaHHOTO CTaTHCTHYECKOTO pacipeaeieHus BHIOOpKU
Xi 2 4 5 8 10

n 4 7 14 8 7

paBHa X, =6. Torna Bei6OpoYHas aucnepcus D, paBHa
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJJAHUE 22

HaiiTu 0BepUTENbHBI MHTEpBal Ui OLEHKM C HAaJEKHOCThIO 7 =095 yemspectroro
MaTeMaTH4eCKOro OXMIAaHWs HOPMAJbHO pacHpeNeleHHOro Npu3Haka X — reHepalbHOR

n=30, BBIOOPOYHAST CPEIHssS X, = 2500,

o =100,

X
COBOKYITHOCTH 0, €CITi HM3BECTHBI 00BEM BHIOOPKH

Cp€aHEC KBAAPATHUUYCCKOC  OTKJIIOHCHUC reHepanLHoﬁ COBOKYITHOCTH KBaHTHUIIb

HOPMAaJIbHOTO pacipeiesIeHus t=2,58.

| OtBer |

Kpurtepun onenkmn:

- OLIEHKA «3a4TE€HO» BBICTABIISAETCS CTYACHTY, €CIIM OH PEryJIIPHO B TEUEHUE CEMECTPA MPEACTaBIISLI
pelieHusl 3a/1ad, BBINOJIHWI IOJHOCTBIO BCE 3aJaHUs M MUX 3allUTWI, OTBETUB HA BOIPOCHI
Iperno/iaBaTels;

- OLICHKA «HE 3auTE€HO» BBICTABISAETCS CTYAEHTY, €CIM OH HEPETYISIPHO B TEYEHHE CeMecTpa
NPEJCTaBIsUl PELICHNs 3a]ad, BBIIOJHWI 33JaHHs HE MOJIHOCTBIO MJIM BOOOIIE HE MPEACTaBIIsI
paboTbl Ha TMPOBEPKY, JOMYCKAeT CYLIECTBEHHbIE HETOYHOCTH B OTBETax Ha BOIPOCHI
IpenoaBarers.
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7.3.2. [IpoMexkyTOUHAS aTTECTALUS
[TpomexyTodHas aTTectanus - (3K3aMeH) MPOBOUTCS 110 OMIIeTaM B YCTHOU (hopme.
Bpewmst a1 moAroToBKM OTBETa Ha BOMPOCH! He Oosiee 45 MuH.
bunet BKIIOYaeT ABa TEOPETUUYECKUX BOIIPOCA U 3a/1aUH.
Komruiextsl 6uneToB xpansartcs Ha kadenpe «MaremaTHKay.
TunoBble BApMAHTHI OWJIETOB NPHJIATAIOTCS.

KommnuiiekT Bonpocos
no pasaeny «/Aud¢epeHunajbHble YypaBHEHUA»

1. OcCHOBHBIE TIOHATHS TEOPUU OOBIKHOBEHHBIX IH(PPepeHIUaNbHbIX YpPaBHEHUN IEPBOTO
HOpsiiKa: OINpe/ielieHne OOBIKHOBEHHOro AuddepeHnnanbHoro ypaBHEHMs, (GOpPMBI  3allucu
OOBIKHOBEHHOTO TU(HEPEeHIINATBLHOTO YpaBHEHHS IEPBOTO MOPSIKA, MOHATHS OOIIEro U YaCTHOTO
peleHnid, OOILIEero U YaCTHOIO HMHTErpalloB.

2. [TocranoBka 3anaun Ko nis nuddepenmanbHOro ypaBHEHUS IEPBOTO MOPSAKA.

3. Teopema cyiiecTBOBaHUS U €TUHCTBEHHOCTH PeLCHUs A U PepeHIINaIbHOI0 YpaBHEHHUS
IIEPBOIO MOPSAIKA.

4. I'eomeTpuueckuil cMpIci 00LIEro HHTErpaja OOBIKHOBEHHOIO J1.y. IIEPBOTO MOPSIKA.

S. Juddepenunanbapie ypaBHEHHs TIEPBOTO MOPSAAKA C PA3[CICHHBIMU U Pa3AesSIOIIUMUCS
IIEPEMEHHBIMH.

6. JIuneiinple nudQepeHraIbHbple ypaBHEHHS IIEpBOro TMopsiaka.  Merox — BapHalnuu
IIPOU3BOJILHON IIOCTOSTHHOM.

1. Huddepenunansapie ypaBHeHUs N-ro mopsaka. OCHOBHBIE MOHATHSA: (POPMBI 3amuCcH,
HOHATHUS OOLIET0 U YaCTHOTO PEILIEeHUH.

8. [TocranoBka 3amaun Komm u KpaeBoil 3amaun At OOBIKHOBEHHOTO TU(QepeHIIHaTLHOIO
YPaBHEHHUs N-TO MOPSAIKA.

9. WuTerpupoBanue aud@epeHuanbHbIX YpaBHEHUW N-TO MOpsiAKa METOIO0M TMOHUKEHHS
NOpsI KA.

10.  Jluneitnble ogHOpOAHBIE MU depeHnnanbabie ypaBHeHHs N-To mopsaka. O0mue cBoWcTBa

pELIECHUI: TNOHATHS JMHEWHO 3aBUCHMBIX M JIMHEHHO HE3aBHCHMBIX PEIICHUMN, ONpENeIuTeNs
Bponckoro, nonstie GpyHaaMeHTaIbHOU CUCTEMBI PELICHUH,

11. Teopema o cTpyKType oOOLIero peuieHus OOBIKHOBEHHOT'O JMHEHHOro OJIHOPOJHOIO
mudepeHIIMaTBEHOTO0 YpaBHEHUsI N-T0 MOPsAKa.

12.  Jluneiinble opHOponHBIE AU depeHInanbHble YpaBHEHUs N-TO MOpsAAKa ¢ MOCTOSHHBIMU
Kod(purmenTamu. XapakTepuCTUYECKOE YpaBHEHHE, €ro CBs3b ¢ auddepeHnraIbHbIM
YPaBHEHHEM.

13.  Bujg yacTHBIX pelIeHU JIMHEHHOTO OJHOPOTHOTO IU(QPEepeHINATBPHOTO ypaBHEHHS N - TO
nopsiika € IMOCTOSIHHBIMM ~ KO3(ppuLIMEeHTaMH B  3aBUCMMOCTH  OT  BHJAa  KOpHEH
XapaKTepUCTUUECKOIO YPaBHEHHUSI.

14.  JluneiiHble HeoAHOPOHBIE MU depeHnanbHble ypaBHeHH. TeopeMa o CTpyKType 001Iero
pelieHus.

15.  Pemenue IuHEHHBIX HEOAHOPOAHBIX AU(D(epeHLnaNbHBIX YpPaBHEHUH C IMOCTOSHHBIMH
koa¢pumenTamu. MeTto moadopa 4acTHOTO PelIeHus JAJIs IPaBbIX YyacTel BUa

f(x)=P,(X)e”,  f(x)=M cos Sx+ Nsin Sx,
f (x) = P(x)e”™ cos Bx+Q(x)e™ sin BX.

16.  Pemenue nMHEHHBIX HEOIHOPOIHBIX AU (DEpEeHIINATBHBIX YpaBHEHUH METOIOM BapUaIiH
MIPOU3BOJILHBIX MOCTOSIHHBIX.
17.  Cuctemsl auddepenumanbupix ypaBHeHud. [lonsitue HOpManbHOHM cuctembl. [loHsATHS

001Iero 1 YacTHOTO penieHui cuctemsl. Teopema o npuBeaeHuH TudepeHIMaTbHOTr0 YpaBHEHUS
N-TO MOpsAKa K HOPMaJIbHOM cucTeMe. MeTo UCKIIIOUEHUST HEN3BECTHBIX.
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KommniiekT Bonpocos
no pasnaeny «Teopusi BeposiTHOCTeill 1 MaTeMaTH4YeCcKasi CTATUCTUKA»

TEOPUSI BEPOSITHOCTEM
1. Bunb cnygaitHbIX COOBITHH.
2. Knaccudyeckoe M CTaTMCTUYECKOE ONPEAEICHHMS BEPOSTHOCTH  IOSIBIEHHS  COOBITHUS.
OcHoBHBIE (HOPMYITBI KOMOMHATOPUKHU.
3. [IpyHIMI CTAaTUCTUYECKOM YCTOMUMBOCTHM OTHOCUTENBHBIX 4acTOT. CBs3b U pa3ziuyue
MEXy KIAaCCUYECKUM U CTATUCTUYECKUM OIPENEICHUSIMU BEPOSITHOCTH.
4. ['eomeTpuueckoe omnpeaesneHue BeposaTHocTy. 3anada broddona.
o. Anrebpa coObiTuii. IlOHATHS CyMMBI M TpPOHM3BEACHUS COOBITUH, MX TE€OMETpPHUYECKas
uHTepnpetanus. OCHOBHbIE 3aKOHBI aIreOpbl COOBITHH.
6. Teopema cinokeHust BEpOATHOCTEN Il HECOBMECTHBIX COObITHM. ClIeICTBUS U3 HEE.
7. Teopema crnoxeHus BepOATHOCTEH U1l COBMECTHBIX COOBITHIA.
8. Teopema yMHOXEHUSI BEpPOSTHOCTEN AJIsl 3aBUCUMBIX U HE3aBUCUMBIX coObITUi. [loHsATHE
YCIIOBHOM BEpOSTHOCTH.
9. TeopeMa 0 BEpOATHOCTH MOSIBICHUS XOTsI ObI OJTHOTO COOBITHSI.
10. ®dopmyna MoIHONU BEPOATHOCTH.
11. ®opmyna bepnyim.
12.  JlokanbHas M UHTerpajibHas Teopembl Jlaruiaca.
13. OmnpeneneHyue M TUIBI CIy4alHbIX BeauuuH. [IoHATHE 3aKOHA pacrpenenaeHus ciaydyailHon
BeNMYMHBL. P pacnipesneneHus.
14.  HwurerpanbHas GyHKIUS pacrlpenesieHus BeposTHOCTeW. OmpeneneHue, BEpOSTHOCTHBIN

CMBICJI U CBOMCTBA.
[TnotHOCTH BeposiTHOCTEH. OmnpeseneHne, BEPOSITHOCTHBIA CMBICT U CBOICTBA.

15.  Cps3b MexIy MHTErpajibHOW (QYHKUHMEH pachpeneneHuss BepOosSTHOCTEH M IUIOTHOCTHIO
BEPOSITHOCTEH.

16.  OmnpeneneHue, BEpOSTHOCTHBIM CMBICI M CBOMCTBA MAaTEMaTHYECKOTO  OXUIAHUSA IS
JUCKPETHBIX U HENIPEPBIBHBIX CIyYailHbIX BEJIUYHUH.

17.  Onpenenenue, BEpOSITHOCTHBIA CMBICI U CBOMCTBA JUCIIEPCUU.

18. buHOMUANTBHBINM 3aKOH paclpeieICHHUS.

19.  Cpennee wu HauBepOsSTHEHIee 4YHCIa TMOABICHUA COOBITUS Tpu OMHOMHATBHOM
pacIpeneeHn .

20.  3axoH pacnpeaenenus ITyaccona.

21.  PaBHOMEpHBII 3aKOH pacHpeaeTIeHHs BEPOSTHOCTEN.

22.  HopmanbHbIil 3aKOH pacnpesieieHus BepOsSTHOCTeH. BeposTHOCTh monagaHust  HOPMalbHO
pacnpenesieHHON CIIy4YalHOW BEJIMYMHBI HA TPOU3BOJIbHBIA KOHEYHBIN HHTEPBAIL.

23.  BeposTHOCTB NoMNajaHuss HOPMAJIBHO PacHpeAeIeHHON CllyyailHON BeMMYMHBI HAa MHTEpBAJ,

CUMMETPUYHBIN OTHOCUTENIBHO cpeHero 3HaueHus. [IpaBumno tpex curm. Teopema JlsimyHoBa.

MATEMATHYECKAS CTATUCTUKA

1. [IpenmMer 1 OCHOBHBIE 33/]Ja4l MaTEMaTUUYECKON CTATUCTUKH.

2. ITonsaTue o BeIOOpOUHOM MeTofe. ['eHepanbHas U BBIOOPOYHAs COBOKYITHOCTH.

3. OcHOBHbIE TIOHSTHSI MaTeMaTUYECKOM CTAaTUCTUKU (BapUAlMOHHBIN pdAll, dYacToTa,
OTHOCHTEJIbHAS YaCTOTa, CTATUCTHYECKOE pacipesiesieHe BEIOOPKH).

4. OMnupuueckas QyHKLUS pacripeiesieHus] BBIOOPKH U €€ CBOWCTBA.

S. IToMroH 4acTOT U NMOJIMTOH OTHOCUTENBHBIX 4aCTOT.

6. FI/ICTOl"paMMa JaCcTOT U OTHOCHUTCJIbHBIX 4aCTOT.
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7. Toueunsle onieHKH apaMeTpoB pacnpeaenacHus. TpeOoBaHUs K OLIEHKAM.
8. Bri6opounas cpenusisi. CBOWCTBO yCTOMYMBOCTH BHIOOPOUHBIX CPEAHHUX.
9. Bri0opouHas 1 ucnpaBieHHas TUCIEPCHH.

10. HHTtepBanbHbIe OLICHKH. [[0BEpUTEIIbHBINM HHTEPBAJI U I0BEPUTEIbHAS BEPOSATHOCTL. IloHsATHE

TOYHOCTH OLICHKH.

Tunosoii BapuaHT 6mieTa
no aucuuniauHe «CrnenuanabHble IIaBbl MATEMATHKH»

MHHUCTEPCTBO HAVKHU U BBICILIIEI'O OBPA3OBAHUS POCCUNICKOIM ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICILIET'O ObPA30OBAHUMA
«MOCKOBCKHUM MOJIUTEXHUYECKWN YHUBEPCUTET»
(MOCKOBCKHWMH MMOJUTEX)

@®axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «MaremaTrka

Hucuunnuna «CrnenuaibHble TJ1aBbl MATEMATUKU»
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET

1. OCHOBHbIE TIOHATHS TEOPUU OOBIKHOBEHHBIX AM(depeHlnanbHbIX ypaBHEHUH IE€pBOIo
HOpsI/IKA.
2. Teopema yMHOK€HUSI BEPOATHOCTEN I 3aBUCUMBIX U HE3aBUCHMBIX COOBITHMA.
3. Penuts ypasnenune: y"v _2y" 4y = 2x,
4. Pemnts 3anauy Kommn: y = y . ™o y(0) =1
1+x° ’ '
5. Haiitu BeposATHOCT pabOTHI SJIEKTPUYECKOM LN, H300paXEHHOW Ha pHC., €CIU

BEPOSITHOCTH PabOTHI KAKIOTO M3 HE3aBHCUMO PabOTAIONINX 3JeMeHTOB ienu paBHa P=0.9.

6. B nmaptuu 10% wnecrangaptasix neraneil. Haymnauy otobpanbsr 3 neranu. CocTaBUThH 3aKOH
pacrpesieNieHus Ynciia CTaHJapTHBIX JIETaJle CpeId OTOOPaHHBIX.

YTBepxkaeHo Ha 3acenannn kKadeapsl MatemMatuku «31» 03. 2026 r., mporokosr Ne 7_

3aB. xadeapoit /0.M.Bapanosa/

I[J'ISI MMPOBCACHUA IMPOMECIKYTOUHOI'O KOHTPOJIA 3HAHMUH CTYACHTOB B JUCTAHIIMOHHOM (I)OpMaTe B
p8.3pa6OTaHHBIX Ka(be;[poﬁ «MaremaTuka OHHaﬁH-KypcaX HUMCIOTCA UTOIOBBIC TCCTHI.



