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1. ean, 3a1a4M ¥ IAHUPYEMbIe Pe3yJIbTAThl 00y4eHUs 110
AUCHMILIUHE

K oCHOBHBIM yesim OCBOCHUS TUCIUILTHNHBI « CIII[abHBIC TII1aBbl MATEMATHKI» CIIETyEeT OTHECTH:
- BOCIIUTAHHUE y CTYJICHTOB OOIEH MaTeMaTHYECKON KYJIbTYPHI;

- MPHOOPETEHUE CTYIEHTAMH IIUPOKOTO Kpyra MaTeMaTHYECKUX 3HAHHUH, YMEHUI U HABBIKOB;

- Pa3BUTUC CHOCOGHOCTI/I CTYACHTOB K HHAYKTHBHOMY W ACAYKTUBHOMY MBINIJICHUIO HapAdy C
pa3BUTHEM MaTEeMaTUYECKON HHTYUIIUH,

- YMEHHE CTYJCHTaMHU pa3BUBaTh HABBIKM CaMOCTOSTEIBHOTO HW3yuYeHHs] y4eOHOH W HaydyHOU
JUTEPATYPBI, COACPKAIICH MATEMATUIECKUE CBEICHUS U PE3YIIbTATHI;

- HOATOTOBKY CTYACHTOB K JACATCIBHOCTU B COOTBCTCTBUMU C KBaJII/I(I)I/IKaLII/IOHHOI\/'I XapaKTepI/ICTI/IKOI\/'I
OakayaBpa MO HamNpaBJICHHUIO, B TOM 4Hcie (OpMUpOBAHME YMEHHH HCIIOJIB30BaTh OCBOCHHBIC
MaTeMaTu4dCcCKUuE METOJbI B HpO(bGCCI/IOHaJ'H:HOI\/’I ACATCIIBHOCTH.

- TMOJATOTOBKY BBICOKOKBAIM()UIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIIOBHUSX IUPPOBOU
TypOYJIEHTHOCTH 1 BBICOKMX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHON IIU(PPOBOH 3KOHOMHUKH.

K OCHOBHBIM 3a0auam OCBOCHUWS NUCHUILTUHBI «CIENUaibHbIE TJIaBbl MAaTEMATHKH» CIIEIyeT
OTHECTH:

- OCBOCHHE CTyJICHTAMH OCHOBHBIX MOHATHH, METOJIOB, (DOPMHUPYIOMIUX OOIIYI0 MaTEMAaTHYECKYIO
MMOoAroTOBKY, HCOGXOI[I/IMYIO AJIg YCTICIITHOI'O PCIICHUA ITPUKIIAAHBIX 3a1a4,

- ((opmupoBanue y cryAeHTa TpebOyemMoro HaboOpa KOMIETEHIIMH, COOTBETCTBYIOUIUX €r0
HATPaBIICHUIO TTOJITOTOBKU U 00ECIICUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

Obyuenne mno aucuuiuinHe «CrenuanbHbBle TJaBbl  MaTeMaTHKW»  HAIpaBlICHO Ha
dopMHpoBaHUE Y OOYYAIOIIUXCS CIEAYIOMNUX KOMIIETEHIIMH B COOTBETCTBMU C DenepaabHbIM
rOoCy/apCTBEHHBIM 00pPa30BaTEIbHBIM CTAHJAPTOM BBICIIETO OOpa3oBaHMsl — OakajaBpuaT IO
HanpasyeHuto noarotosku 09.03.01 MupopmaTuka ¥ BBIYMCIUTENbHAS TEXHUKA, YTBEPKICHHBIN
npuka3zoM MunucrtepcTa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 19.09.2017 r. Ne929 (B
JIEHCTBYIOIICH PEAAKIINN).

Koa u HanuMeHOBaHue NuankaTopbl 10CTHKEHUST KOMIIETEH MU
KOMIIeTeHIN I
OIIK-1. Criocoben MOIIK-1.1. 3HaeT OCHOBHI BBICIIIEH MaTeMaTHUKH, METOIbI U
MIPUMEHSATH MOJICIIH, TPUMEHSIEMBIE B PA3TUYHBIX 00JIACTIX; OCHOBBI
€CTECTBEHHOHAYYHbBIC U MaTeMaTU4eCKOr0 MOJEITUPOBAHMS, IPUHIIUATIBI TIOCTPOCHUS
OOIICHH)KEHEPHBIC 3HAHUS, MaTEeMaTUYECKUX MOJIEJICH, alTOPUTMBI pELICHUs 3a/1a4
METObI MATEMATHYECKOTO ONITHMU3ALIMH;
aHalii3a U MOJCIMPOBaHNUS, NOIIK-1.2. YMeeT npuMeHATh METOAbI TUCKPETHON MAaTEMAaTHKH,
TEOPETUUYECKOTO U CHUCTEMHOI'0 aHAJIN3a, MATEMAaTHYE€CKOT0 MOICTUPOBAHUS IS
AKCIIEPUMEHTATILHOTO UCCIIeIOBaHMs U pa3paboTKu MpodeCCHOHATBHBIX 3a7a4 U
HCCIICI0BAHUS B MPOIECCOB; MPUMEHATh MATEMAaTUIECKOE 00eCIIeYeHHE MPU
npodeccruoHaIbHOM MOJICTTUPOBAHUY MPUKIIATHBIX U HHPOPMAIIMOHHBIX ITPOIIECCOB.
NEeATEIbHOCTH NOIIK-1.3. Bnageer MmeTogaMu TEOPETUYECKOTO U
HKCIIEPUMEHTAIILHOTO UCCIIE0BaHUSI 00 BEKTOB
npoeCCHOHAIBHON e TETbHOCTH, COCTABICHUS
MaTeMaTUYECKUX MOJEJICH U pellieHus 3a1a4 JIMHEHHOTO U
HEJIMHEWHOTO MPOTrPaMMHPOBAHUS, a TAKXKe 3a7a4 ONMTUMHU3AINH
paboThI ¢ METOAAMH TUCKPETHONW MAaTEMATHKH, UCIIOJIb3yEeMbIMU
IpY IPOSKTUPOBAHUU U Pa3pabOTKe MHOOPMAITMOHHBIX CUCTEM.




2. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON POrpaMMbl

JlucuuninuHa OTHOCUTCS K oOs3arenbHoi uactu Onoka bBl: Monyne «Matematuueckue Hu
€CTECTBEHHO-HAYYHbIE JUCHUILINHBDY.
JucuunnuHa 6a3upyeTcs Ha CIEAYIOMNX, MPOUIEHHBIX AUCIUTUIMHAX:
- TUHEeiHas anredpa;
- MaTeMaTHYECKUI aHaJIu3.
HuctunnuHa «CrenuanbHble TJIaBbl MaTEMaTUKW» JIOTUYECKH CBsi3aHAa C  TMOCTEAYIOIMIMMHU

IUCHUAIUINHAMMU:
B obazamenvuoil vacmu:

— baspl Ja"HBIX;
— Beb6-nporpamMMmupoBaHue U TU3AMH.

B uacmu, ghopmupyemoii yuacmnukamu o6pazo8amenbHulxX OMHOUEHUTL:
— Pa3zpaboTka MOOUIBHBIX MPUIIOKEHUN BUPTYAIBHOU PEaTbHOCTH.

B uacmu snexmueHblx ()MCL[MI’IJZMH.'

— Komnsrotepnas rpaduxka.
3. CrtpykTypa U coaepkaHue JUCHUILIHMHBI

OOm1ast TPyA0EMKOCTh AUCIUTUTUHBI COCTABIISET 4 3a4eTHBIX eAHHUIIBI (144 dacos).

3.1. Ounas ¢opma o0yueHust

Ne
n/n Bua y4eoHoii padoTsI Koawuecrso Cemectp 3
4acoB
1 | AyiuTopHble 3aHSATHS 54 54
B Tom unce:
11. | Jlexuuu 18 18
12. | CemuHapCcKue/MPaKTUICCKUE 3aHSITH 36 36
1 | JJabopaTopHBbIC 3aHATHS - -
2 | CamocTrosiTesibHAs paboTa 90 90
3 | IlpoMexyTOYHasI aTTeCTAIUSA
Juddepennmposannsiit 3auer | J1/3 /3
HTroro | 144 144

3.2 TemaTn4ecKUi MJIAH U3Y4CHUS JUCHUATIIMHBI

TpyroeMkocTh, 4ac

AyauTopHasi paéora

Camo
CTOAT
Ne Pa3nesbl/TeMbl CeMHH/a Jlabop | Ilpakr
eJIbHA
o/ MCHUILTHHBI Beero | Jlex pckue/ | aToOpH | HYecK
HpaKTI/I bIC as A
85041
yeckue | 3aHATH | moaro | pador
3aHATUSA I TOBKa a

Pa3zgen 1. OObIKHOBEHHBIE

1 72 9 18 45
aupdepeHuaIbLHbIC YPABHEHUSA




1.1

OCHOBHBIE MOHATHS OOBIKHOBEHHBIX
Qg depeHIraIbHbIX YpaBHEHUH (11.Y.)
nepBoro mnopsaka. 3amada Komwy,
Teopema CyIIECTBOBaHUS 51
€IMHCTBEHHOCTH ee perieHus [lousarus
00111ero ¥ YaCTHOTO PEIICHUM, 001Iero
u YaCTHOTO UHTETPAJIOB.
['eomeTpuyeckuii  cMbICT  0OIErO
uHTEerpana a.y l-ro nopsaka

Bbigaua 3aganuii PI'P_Ne 1 mo 1.y

1.2

Pemenue n.y. nepBoro nopsiaka c
pa3lIeICHHBIMU U pa3AeIIOIINMUCS
MEPEMEHHBIMU, OJTHOPOIHBIX [1.V.,
YPaBHEHUH B MOJHBIX
muddepeHnmranax

1.3

JluHenHple 1.y. TEpBOro MOpsAKa
Meron  Bapuauuu  NPOU3BOJIBHOMU
IIOCTOSIHHOW, METOJ IPOU3BEICHUU
bepnymm. Ypasuenue bepuysum.

CamocrTosaTeabHasg padora Nel Ha
ceMUHAape 10 /LY. IePBOro NOPsi/IKA

1.4

Juddepennmansable ypaBHEHHS
BBICIIINX NOPsIAKOB. OCHOBHBIE
nouasatus. IloctanoBka 3agaun Komm,
KpaeBou 3anaun. MIHTErprpoBanue
YPaBHEHUN METOAOM ITOHUKEHUS
nopsiKa

1.5

JIvHeiHbIe OTHOPOAHBIE A.Y. N —TO
nopsinka. Teopema o cTpykType
00111eT0 pereHus TMHEHHBIX
OJTHOPOJHBIX J.Y. N —TO MOPSIIKA.
[MocTpoenne GpyHIaMEHTATHHOM
CUCTEMBI PELICHUH JIJIs1 ypaBHEHHI ¢
MOCTOSTHHBIMH KO3 (QHUIIMEHTaMHU.

1.6

Pemenne nuHEHBIX OAHOPOIHBIX 1.y .
N —TO TOPSAIKA C TIOCTOSTHHBIMU
koddpunmenTamu. Bun yacTHBIX
peLeHn OTHOPOIHOTO YPAaBHEHUS B
3aBUCHUMOCTH OT BUJa KOpHEH
XapaKTePUCTHUECKOTO YpaBHEHUS

1.8

JIuHeiiHbIE HEOAHOPOHBIE 1.Y. 1-TO
nopsiika. Teopema o cTpykType
oOmero pemrenusi. Meton noabopa
YaCTHOT'O PELIEHUs ISl pa3IMYHbIX
CIICLIMAJIbHBIX BUJOB IPABOM YaCTH.

1.9

JIvHeitHbIe HEOAHOPOIHBIE 11.Y.
BTOPOTO MOPSIKA C MOCTOSHHBIMH
Kod(purmenTaMu ¢ TpoOU3BOJIHLHOM




HEIPEPBIBHOM IIPaBOM 4acThio. MeTox
BapHaly IPOU3BOJIbHBIX
noCTOsIHHBIX. KpaeBble 3a1aun

1.10

Cucrembl OOBIKHOBEHHBIX
TuQdepeHIaIbHbIX YPaBHEHHUH.
OcHOBHBIE MIOHSATHS. Pemenune
HOPMAlIbHBIX ~ CHCTEM  JIMHEWHBIX
TQepeHIaIbHBIX
METOJIOM MCKITIOUCHHS.

CamocrositeqbHasi padora Ne2 Ha
ceMHHAape Mo 1.y. N-ro NopsiaKa

ypaBHEHUH

Paznen 2. Teopusi BeposiTHOCTEl M
MaTeMaTH4YeCKasi CTAaTHCTHKA

72

18

45

2.1

Bgenenue. OneMeHTEI
KOMOWHATOPHKHU.

Boigaua 3aganus PI'P Ne 2 mo
TEOPHH BEPOSITHOCTEN N

MaTeMaTHYeCKOH CTATHCTHKE

2.2

OCHOBHbIE OHITHS TEOPUHU
BeposiTHOCTeH. CirydaitHbIe COOBITHS,
ux tunsl. Knaccuueckoe u
CTaTHUCTUYECKOE ONpPEICICHUS
BEPOATHOCTH, UX CBOMCTBA.
HenocpeacTeenHsblil noacyer
BEPOATHOCTH Ha OCHOBE
KJIACCUYECKOI'0 ONpee/ICHUsI.

23

I'eomerprueckas BEpOSTHOCTb.
3amaua broddona. .Anredpa
COOBITHH. 3aBUCHUMBIC M HE3aBUCUMBIE
coObITHS. Y CIIOBHAsI BEPOATHOCTb.
OcCHOBHBIE TEOPEMBI TEOPUH
BEPOSATHOCTE.

24

®dopMyIia MOJIHON BEPOATHOCTH.
®opmyna bepHym, TokaibHasA U
MHTErpasibHas TeopeMsl Jlamiaca

2.5

CityyaiiHble BEJIMYMHBI, UX THUIIBI,
MOHSITUE 3aKOHA paCIIpEACIICHUS
ciy4aitHOM BennuruHbl. OCHOBHBIE
3aKOHBI pacIpeiesieHUsl TUCKPETHON
CIy4ailHON BEJMYMHbI
(rumepreoMeTpHUYECcKuii,
OMHOMUAIBHBIN, pacmpeieieHe
[Tyaccona).

2.6

YucaoBble XapaKTePUCTHKU
JACKPETHBIX U HEMTPEPBIBHBIX
CIIyYailHbIX BEJIUYMH.
MaremaTudeckoe OKuIaHue U
JIUCTIEPCHS CTYYAHBIX BEJIUYUH, UX




BEPOSITHOCTHBIN CMBICII U CBOKCTBA.
I110THOCTH BEpOATHOCTEMN

2.7

3aKoHbI pacnpeneneHus
HETIPEPHIBHBIX CIYYalHBIX BEIWYHH
(paBHOMEPHBIIA, HOPMAJIbHBIN).
LlenTpanbHas npeaeabHas TeOpeMa.

CamocrosiTesbHas padora Ne 3 Ha
ceMHMHape M0 TeOpPHHU BePOATHOCTE

2.8

OCHOBHBIE 3a/lauul MaTE€MaTH4YECKOU
CTaTUCTHKH. BBIOOPOYHBIN  MeETOA.
I'enepanbHas COBOKYIIHOCTb )51
BbIOOpKa. Cratuctuueckoe
pacripezieieHne BBIOOPKH. 8 1 2 5
[TocTpoenre SMIUPUYECKON HYyHKIIHH
pacripeienieHus: BBIOOPKH, NOJIUIOHA U
THCTOTPAMMBI OTHOCHUTEJIBHBIX YacTOT.

2.9

ToueuHble OLIEHKU TapaMETPOB
pacnpenenenus. HecMmeneHHsle,
3(PeKTUBHBIC U COCTOSITCIILHBIC
OIIeHKH. BriOOpouHas cpemHsis. 8 1 2 5
Bri6opounas u ucrpaBiieHHas
mucnepcuu. [lonsarue o6
MHTEPBAJIBHBIX OLIEHKAX.

(Dopma ammecmauuu

Hroro | 144 18 36 920

3.4 TeMaTnKa CEeMUHAPCKUX/MIPAKTUYECKUX 3aHATHI TUCHUIINHbBI
«CrnenunaibHble IJ1aBbl MATEMATUKID)

Ounas ¢opma o0yueHust

Ne 3ansTus Tema 3ansTHS

1 WNuTterpupoBanne  pa3iuuyHBIX  THNOB U depeHnaIbHBIX
ypaBHEHUH (/1.y.) MEPBOTO MOPSIKa

) WuTerpupoBanue 1.y. n —TO MOpsiAKa. METOJOM MOHMKEHUS
MOpsIIKa

3 Pemienne nWHEWHBIX ODHOPOJAHBIX JA.y. N -TO TOpSAKa C
MOCTOSTHHBIMH KO3 (DHUIIEHTaMU.

4 Pemennie nuHEHBIX HEOAHOPOIAHBIX J1.y. A-TO MOPSAKA C

MOCTOSTHHBIMH KO3()(DUIIMEHTAMU ¥ CUCTEM

Pemenue 3amau Ha HeHOCpeHCTBCHHHﬁ moACUCT BEPOATHOCTHU HA

5 OCHOBE KJIACCHYECKOTO ONPEEIICHNS C NCTIOJIb30BaHNEM (HOPMYIT
Y MTPaBUJI KOMOMHATOPHKH.

6 Anrebpa coObIThii. 3a1a4n Ha TPUMEHEHNE OCHOBHBIX TEOPEM
TEOPUHU BEPOSITHOCTEH M CIIEICTBUI M3 HUX.

7 UuciaoBble  XapaKkTepUCTHKH W 3aKOHBI  paclpe/IeicHUs

JAUCKPCTHBIX CHy‘I&ﬁHHX BCJINYHH.




3 UucnoBble  XapakTepUCTUKM W 3aKOHBl  PACHpeleiIeHUs
HETIPEPBIBHBIX CIyYalHBIX BEIWYHH.
9 KonTponbHoe TecTupoBanue

4. Y4yeOHO-MeTOAMYECKOE M MHPOPMALIMOHHOE 00ecledeHue

4.1. HopmatuBubie 1okyMeHTHI 1 ['OCTbI

1. @I'OC 09.03.01 MudopmaThka W BBIYHCIUTEIbHAS TEXHHUKA, YTBEPXKACHHBIH MPHUKa30M
MunucrepctBa oOpa3zoBanusi W Hayku Poccuiickoit ®eneparuun ot 19.09.2017 1. Ne929 (B
JEUCTBYIOILIECH pEAaKLIUN).

2. AxagemMudeckuid yueOHBIN MIaH 1Mo HampaieHuto noarotoBku: 09.03.01 Mudopmaruka u
BBIYUCIUTENbHAs TeXHUKa. [Ipoduns: CucremHas v nporpaMMHasi HHKeHepusi. @opMbl 00ydeHus —
ouHas, 2026/2027 r.

3. Marpuna pacnpeneneHus KOMIETEHLUMH 10 HampasieHuto mnoarotoBku 09.03.02
Nudopmanmonnsie cuctemMbl U TexHoJOTHH. [Ipoduns: TexHOIOTMH CMENIaHHOW pPeaTbHOCTH
®opmbl 00yuenust — ounas. 2026.

4. Vka3 Ilpesunenra Poccuiickoir @enepauun ot 01.12.2016 Ne 642 «Ctparernm HaydHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickon Denepaunny».
5. [Tpuka3 MunucrepcTBa oopazoBanus U Hayku Poccutickoit deneparum ot 23.08.2017 Ne 816

«O6 ytBepxxkaenuu [lopsaka mpuMeHeHHs OpraHU3alUsAMHU, OCYIIECTBISIONMMHE 00pa30BaTEIbHYIO
JESTEeIbHOCTh, AJIEKTPOHHOIO OOYy4YeHMsl, AMCTAaHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOIMHA MpHU
peanu3anuy 00pa3oBaTENbHBIX POTPAMM).

4.2. OcHoOBHag JuTeparypa

1. Hemunosuy B.I1., Monenos B.I1. [luddepennmansapie ypaBHeHus: ydyeOHoe mocodue. M.
W3n-so «Jlanby, 2019. 280 c.
2. bepxos H.A., Munocues B.b., [lymkaps E.A. Kypc maTemaTuku 17151 TEXHUYECKUX BBICILIAX

yueOHBIX 3aBeficHni: yueOHoe nocodue. Yacts III. M.: MTTIY, 2011. 505 c. https://e.lanbook.com/

3. I'mypman B.E. Teopust BeposiTHOCTEl U MareMaTuyeckas CTaTUCTUKA. 12-e u3a. crep. M.:
Opaiit, 2013; 1999, 139 k3.

4.3. JlomosHUTeJbHAAl JUTEPATypPa

1. [Tuckynos H. C. JIluddepenimanbHoe U HHTETpAIbHOE HCUUCICHUS IJ1s BTY30B. B 2-X Tomax.
M.: Unterpan - IIpecc, 2009. 180 3k3.

2. 3yokoB B.I'., Jlaxosckmii B.A., Mapteinenko A.M., Munocue B.b. Kypc Beicuieit
MaTeMaTHKu: YuyeOHoe mocobue mns Bry3oB. Yactes II. M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObIKHOBEHHBIE TUCIUILTNHE AU(PepeHInaIbHble YpaBHEHHS U OTIEPAllMOHHOE
ucyucieHue. YueOHoe nmocodue mo «MaremaTukay i CTYICHTOB Beex criennanbHocTeid. M. 2006.
693 k3.

4. Koran E.A. OGsikHOBeHHBIE MU PepeHIIMAIbHBIC YPAaBHEHUS W BapUAITMOHHOE UCUYHCIICHHUE
B NPUJIOKEHUU K pacuéTy aBTOMOOWIBHBIX KOHCTPYKUMH. YuyeOHOe MocoOHe Mo IUCIMILIIMHE
«Marematuka» Il CTyA€HTOB Bcex chnenuaidbHocTted. M.: MAMMHM, 2010. 200 »3k3.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHbI# pecypc.

5. Koran E.A. DrneMeHTBl T€OpHH BEPOSTHOCTEH M MaTeMaTHYECKOW CTATHCTHKU. Y4eOHOe
nocobue mo aucHuiuinHe «MaremMaTuka» s CTYJIEHTOB, OOYYAIOMIMXCS IO CHEIHaTbHOCTU
«ABTomobuiie- u TpaktTopoctpoenue. M. 2007. 423 sk3.

6. Bentnens E.C., OBuapos JI.A. Teopust BeposATHOCTEH U €€ MHKEHEPHbIE TPUIOKEHU. Y Uel.
nocoOue I BTY30B. 2-€ u3l., ctep. M.: Breicmas mkosa. 2000. 480 c.



https://e.lanbook.com/
https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog
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7. Koran E.A., FOpuenko A.A. Teopust BeposITHOCTEN U MaTeMaTU4YeCKasi CTATUCTUKA: yUEOHUK
/ M.: UHOPA-M, 2019. 250 c.
8. MyxanoB C.A., Koran E.A., KykoBa I'.C. Teopus BeposTHOCTEHl M MaTeMaTHyecKas

CTaTHCTUKA. Yd4eOHOe B3JeKTpoHHOe u3naHue. PerucrpammonHoe cBuaetenbctBo DIVII HOIL
«Mupopmpeructp». Ne43264. M.: YauBepcuteT MammHOCTpoeHus, 2015.

4.4. DiexkTpoHHbIE 00pa3oBaTeIbHbIE PECYPCHI

[IpoBenenue 3aHATHI W aTTecTalii BO3MOXHO B JIHUCTAaHIIMOHHOM (opmare ¢ NpUMEHEHHEM
CHUCTEeMBbI JucTaHIMOHHOro oOyueHusi ynuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTematuka» 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceM paznenam
POrpaMMBI:

Hassanue DOP

Huddepennnansabie https://online.mospolytech.ru/course/view.php?id=4396
YpaBHECHUSA

OcHOBBI BapuannoHHoro | https://online.mospolytech.ru/course/view.php?id=476
WCYHCIICHUS

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

Pazpaborannsie DOP BKIIOUAIOT TPEHHPOBOYHBIE U HTOTOBBIE TECTHI.
[Topsimox mpoBeneHus pabOT B JAUCTAHIMOHHOM (opMaTe yCTaHABJIMBACTCS OTIEIBbHBIMU
pacTOpsKCHHSIME IPOPEKTOPA 10 yIeOHOM paboTe W/WITH IICHTPOM YI€OHO-METOINICCKON PabOTHI.

Kaxnpii cTrymeHT oOecledeH WHIWBUIYATbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K 3JCKTPOHHOM
OMOIHOTEKE MOCKOBCKOI'O ITOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WHuTepHeT-pecypchl  BKIIOYAIOT YYECOHO-METOJUYECKHE MaTepHalibl B JJEKTPOHHOM  BHJE,
IpeICTaBICHHbBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTndeckoro oOpa3oBaHuUs»
(http://mospolytech.ru/index.php?id=4486,

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

[Tose3Hple y4eOHO-METOAMYSCKHIE U MHPOPMAITMOHHBIC MaTepPHAITbI MPEJICTABIICHBI Ha CalTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «HTepHeT» ISl OCBOCHHS
TUCIUIIIMHBL: Wwww.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIueH3M0HHOEe U CBOOOIHO paclpocTpaHsieMoe MPOrpaMMHoe odecrneyeHne

Ne| HaumenoBanue | Pazpadorunk IIO |  doctynmHocTh Ccpuika Ha Equnelii peectp
(mpaBooOJiagaresi | (JMIEH3MOHHOE, | POCCHIICKHMX MPOrpamMm AJsi
b) ¢B00OIHO 9BM u B/l (npu Haau4umn)
pacnpocTpaHsieM
oe)

1 | Astra Linux | OOO JInneH3nonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540

ACTPA" 36



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
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2 | MoitOduc 00O "HOBBIE Jlunensnonnoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT NN 75

4.6. CoBpeMeHHbIe MPo¢ecCHOHAIbHBbIE 0a3bl JAHHBIX U MHGOPMALIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

Ilepeyenns pecypcoB cetn UHTepHET, JOCTYNMHBIX /151 0CBOCHUS THUCHMUILINHBI:

O6pa3OBaT€HBHLIX CTaHdapTOB

BBICIIIETO 00pa30BaHM

Ne HaunmenoBanue Ccpuika Ha pecypce JocTynmHocTh
HNuadopMannoHHO-CIIPABOYHBIE CUCTEMbI
JocrtynHa B cetu
https://stackoverflow.co
Stack Overflow o/ HNutepuer 6e3
OTpaHUYCHUIN
Mugopmanmonnbie pecypeet Cetu http:// www.consultant.ru | JoctymHo
Koncynprantlntoc
ITopran PenepanbHbIX
TOCYapCTBCHHBIX http://www.fgosvo.ru. HoctymHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanp https://e.lanbook.com/ JHoctynHa B ceTn
Wutepuer 6e3
OrpaHUYECHUHN
IPR Books https://www.iprbookshop | locTynHa B cetn

v/ Wurepuer 6e3
OrpaHUYECHUN
IIpogeccnonanbubie 0a3bI JaAHHBIX
baza nanHbIX Hay4YHOU http://www.elibrary.ru HoctymHo
DIIEKTPOHHON OMOMHOTEKU
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymnHo

noJuTeMaTHuecKas peepaTUBHO-
O6ubnuorpaduueckas u
HayKOMETpUYeCcKast

(bubmmomeTpuueckas) 0a3a TaHHBIX



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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5. MaTepuajibHO-TeXHHUYECKOe o0ecredyeHue TUCHUIIIMHBI

MartepuanabHO — TeXHHUECKast 6a3a yHUBEpCUTETa 00ECIEUNBAET MPOBEACHUE BCEX BUIOB 3aHATHIA,
MPEAYCMOTPEHHBIX Y4YEOHBIM TUTAHOM, M COOTBETCTBYET JCHCTBYIOIIMM CAHUTAPHBIM W
MPOTUBOMOXKAPHBIM MPaBUIAM U HOPMaM.

Kadenpa «MartemaTikay HCIONB3YET yUeOHbBIE ayIMTOPHH U3 001Iero (JOHIa YHUBEPCUTETA.

[Ipyn HEOOXOAMMOCTH AJSi MPOBEACHHUS MHTEPAKTUBHBIX MPAKTUYECKUX 3aHITHHA HCIOJB3YIOTCS
KOMITHIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToanyeckue peKOMEHIALMH
6.1. MeroanyecKkue peKOMEHIAUM U1 NPenoAaBaTe/is 1o
OpPraHu3anum 00y4eHus

[Ipexxne Bcero, cieayeTr oOpaTuTh BHUMAHUE CTYJEHTOB Ha TO, YTO MPAKTUYECKH BECHh U3y4aeMbIii
UMM MaTepuas He TpeOyeT Kakoi-1ubo cnenuaabHON (IONOJHUTEIbHOM) MOArOTOBKM M BIIOJIHE
MOJKET OBITh YCIEIITHO U3YUYeH, €CIIH CTYACHTHI Oy IyT MMOCEIaTh 3aHATHS, CBOEBPEMEHHO BBITIOIHSTH
JIOMAIIIHUE 33aJJaHMs U T0JIb30BaThCs (IPU HEOOXOAUMOCTH) CHUCTEMOM IJIAHOBBIX KOHCYJIbTALUH B
TEYEHUE KaXKIOro ceMecTpa. Bomenmue B Kypc MaTeMaTHKH Pa3Aeiibl SIBISIOTCS KIIACCUYECKUMU, B
TO K€ BPEMsI OHU NPAKTHUYECKH OPUEHTHUPOBAHBI, TaK KaK MMEIOT IIMPOKOE PACIPOCTPAHEHUE IS
pelmeHuss pa3Horo poja 3ajJad BHYTPM CaMOM MAaTe€MaTHKU W INPUKIAIHBIX 3anad. VX ocBoeHue
IIOMOXET CTYACHTaM JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO M IMCbMEHHYIO
peub, YCHEIHO NPUMEHATh HAKOIUIEHHbIE 3HAHUS B IPOPECCUOHATBHON AESITEIbHOCTH.
Heo6xoanumo ¢ camoro Havasa 3aHATUH PEKOMEH/I0BaTh CTYJIEHTaM OCHOBHYIO U JIOMIOJHUTEIbHYIO
JUTEPaTypy, a B KOHIIE CEMECTpPA 1aTh CIHCOK BOIPOCOB IS TOATOTOBKH K TU(d. 3aueTy.

Ha nepBoM 3aHsATHM IO AUCLUIUIMHE ceyeT 0053aTeIbHO MPOUH(POPMHUPOBAThH CTYIEHTOB O BUJIE
U (popMe IPOMEKYTOUYHOM aTTECTALMU MO0 TUCIHUILINHE, CPOKaX €€ MPOBEACHUS, YCIOBUAX JIOMyCKa
K IIPOMEXKXYTOYHOM aTTeCTaluy, IPUMEHSAEMBIX BUAAX IIPOMEKYTOUYHOTO KOHTPOJIS.

N3noxenne TeopeTudecKkoro MaTepraia JOJIKHO COIPOBOKIAATHCS WILTIOCTPATUBHBIMU ITPUMEPAMU,
TIIATEJILHO OTOOPaHHBIMU MPENoaBaTeiIeM TaK, YTOObl TEXHUUECKUE TPYAHOCTU M BBIKJIAAKH MPU
pELIEHUN 3aJ]a4d HE OTBJIECKAJIX OT IJIaBHOTO: OCMBICICHHsS HIEW U CYTH IIPUMEHSEMBIX METOJOB.
Crnenyer Bceraa ykasplBaTb IPUMEPBI NPAKTUYECKOTO IMIPUMEHEHHS PAaCCMOTPEHHBIX HA 3aHATHAX
ypaBHEHH U POPMYIL.

[TpakTndeckue 3aHATUSA JOJDKHBI OBITH OPraHM30BaHbl MIPENOJABaTENIeM TaKUM 00pa3oM, 4TOOBI
OCTaBaJIOCh BpEMsS Ha MEPUOJNYECKOE BBIOJHEHHE CTYACHTAaMH HEOOJBIIONW CaMOCTOSATEbHON
paboThI B ayAUTOPHUHU U1 IPOBEPKH YCBOSHMSI N3JI0KEHHOTO MaTeprana.

[IpenoaBaTens, BeAyIIUN MPAKTUYECKUE 3aHATHS, IOJKEH COTIIACOBBIBATh YU€OHO — TEMaTUYECKUNA
IUIaH 3aHATHH C JIEKTOPOM, HCIIOJIb30BaTh €AMHYIO CUCTEMY 0003HAaYEHHUH.

[IperonaBaTento ciexyer MOOMBAaTbCS CHCTEMATUYECKONW HENpPEphIBHOW pabOThl CTYICHTOB B
TEUYEHUE CEMECTPA, HEOOXOAUMO BBIABIIATH CUIIBHBIX CTYACHTOB M IIPUBJIEKAaTh UX K HAY4YHOU padote,
K Y4aCTHIO B Pa3HOIO pOJia OJIMMIINAAAaX U KOHKYypCax.

CTyZneHT NOJDKEH OWlylaTh 3auHTEPECOBAHHOCTh IPENOJABaTeNsl B JOCTHKCHMM KOHEYHOIO
pe3yibpTara: B IPHOOPETEHUN 00YHaIONUMUCS IPOYHBIX 3HAHUH, YMEHUH U BIIaICHHUS HAKOTIJICHHOM
uH(pOopManuen Uit peleHus 3a1a4 B IpopecCHOHaIbHOMN 1A TENbHOCTH.

6.1.1. O0pa3oBaTe/IbHbIE TEXHOJIOTUH
Bo3MOXHO TIpoBeneHWE 3aHATUII M aTTeCTalMii B JAWCTAHIIMOHHOM (opMaTe C NPHUMEHEHHUEM
CHUCTEeMBbI JucTaHIMOHHOro oOyueHusi yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kageapoit «MaTemaTuka» 3IEKTPOHHBIX 00pa3oBaTeibHbIX pecypcoB (DOP) (cm. m.4.4).
[Topsimox mpoBeneHust pabOT B JAWCTAHIMOHHOM (popMaTe yCTaHABIMBACTCS OTIEIBHBIMU
PaCHOPSDKEHUSMHE MTPOPEKTOPA TI0 YIEOHOH paboTe W/MITH LHEHTPOM yU4eOHO-METOIUUECKON pabOTHI.
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6.2. Meroanyeckne yKazaHus AJ1s1 00y4aOIIUXCH M0 0CBOCHHIO
AUCHMILIMHBI

N3yueHne mepBoro pasigesa kKypca - AudgepeHUHANBHBIX YPaBHEHUIl HMMEET BaKHEHUIee
3HAYEHHE B MATEMAaTHMYECKOM MOJATOTOBKE HH)KEHEpa. OObscHsAeTCS 3TO TEM, 4YTO
muddepeHIanbHbIe  ypaBHEHUS TPEICTABIAIOT COOOM MareMaTH4ecKHe MOJENTH CaMbIX
pa3HOOOpa3HBIX MPOIECCOB U SIBJICHMM, TaK KaK MX PELICHHUS MO3BOJSIOT OMHUCATh HBOJIOLHUIO
M3y4aeMoOro Ipouecca, XapakTep HNPOUCXOIAIIMX C MaTEepUAIbHOW CUCTEMOW HW3MEHEHHM B
3aBUCUMOCTH OT IIEPBOHAYAIIBHOT'O COCTOSIHUSL CUCTEMBI.

OTnuuuTensHOe CBOWCTBO AU(PEpeHIIMATBHBIX YpPaBHEHHH COCTOUT B TOM, YTO TMpPHU HX
UHTETPUPOBAHUU OOBIYHO MOJydaeTcsi OecuUHCIeHHOE MHOXKECTBO perieHuid. J[is ypaBHeHus
MIEPBOTO TOPSIIKA 3TO MHOXECTBO OMUCHIBACTCS OJHOW MPOU3BOJIBHOW MOCTOSHHOW. UTOOBI
BBIIETIUTh W3 OECKOHEYHOI0 MHOXKECTBA PEUICHHH TO, KOTOPOE OINKCHIBAET MMEHHO JaHHBIN
npoliecc, HeoOXOAMMO 3a1aTh JOMOJHHUTEIbHYI0 MH(OpMAIMIO, HalpuMep, 3HAThb HadalbHOE
COCTOsSIHME npouecca. Takoe TONOJHUTEIBHOE YCIOBUE HA3bIBAECTCS HAYAJIbHBIM YCIOBUEM.
3amaya WHTErpUpoBaHUs  IU(P(GEpPEeHINATFHOTO  ypaBHEHHS IEPBOrO MOPsIKAa COBMECTHO C
HayaJIbHbIM YCIIOBUEM HA3bIBACTCA HAYAIBHOW 3aauei v 3agadei Komu.

Hnst muddepeHnanbHbIX  YpaBHEHUH MEPBOro MOpsiKa CIEAyeT pa3sindarh Oo0Iee, 4acTHOE U
0co0oe peleHus, a TakyKe 00N, YaCTHBIA U OCOOBIN MHTETPAJIBI.

[Ipu uHTErpHpoBaHUM YpPaBHEHHUM MEPBOrO0 TMOpsAJIKA HAAO TMPEXKAE BCEro ONPEACIUTh THI
yYpaBHEHHUS, a 3aTe€M YK€ MPUMEHHUTb TOT WJIM MHOW MeTon peiieHus. Hano o0sg3aTensHO OCBOUTH
IpOLEAYpY IpPHUBEIEHUS YpaBHEHHUS I[I€pBOTO MOpsAKa K YPaBHEHHIO C Ppa3ieiICHHBIMU
NIEPEMEHHBIMU, TAK KAK MMEHHO TAKHE YPAaBHEHUS MOKHO HEIIOCPEICTBEHHO HHTETPUPOBATH.

s nuddepeHimanbHbIX ypaBHEHUH N — IO TOPsiiKa 00s13aTeNIbHO 3HATH MOCTAaHOBKY 3a1a4yu Ko,
KpaeBoil 3a/1auu, 3a/1a4i Ha COOCTBEHHbIE 3HAUCHUSI.

B Teme, mocBsiimeHHON THHEWHBIM Tud(epeHINaTbHBIM YPAaBHEHUSIM N — TO MOPsIKa, HAJ0 3HATH
TEOPEMBI O CTPYKType OOIIEero peuieHusi OJHOPOIHBIX U HEOAHOPOIHBIX YpaBHEHUH, TaK KaK OHU
YKa3bIBAIOT MYyTh NOCTpoeHHs oOmiero pemieHus. OOpaTuTh BHUMaHUE Ha TO, YTO pEILICHHE
JUHEWHBIX OAHOPOAHBIX IU(depeHNaIbHbIX ypaBHEHUH N — T0 MOpSJKa C MOCTOSHHBIMU
ko3 uurenTamMmu He TpeOyeT MHTETPUPOBAHUS, @ CBOJAUTCS K YUCTO ajredpandeckoil mpolieme
HaXOXKJEHUs KOPHEW COOTBETCTBYIOIIETO XApAaKTEPUCTHUUECKOro ypaBHeHMs. Hano 3HaTe BuUA
YACTHBIX PEIICHUH JIMHEHHBIX OJHOPOIHBIX AU(PEPEeHIIUATHHBIX YPABHEHUNH N — TO TOPSAKA C
MOCTOSTHHBIMU KO3()PHUIIEHTaMU B 3aBUCUMOCTH OT BH/1a KOPHEH XapaKTepUCTHUECKOTO YPAaBHEHHUS.
Hano 4erko ysCHHUTH alrOpUTM TMOCTPOCHMSI YACTHBIX PELICHUN JIUHEHHBIX HEOTHOPOAHBIX
nudpepeHIHaIBHBIX YPAaBHEHU METOI0M Moa00pa (METOA0M HEeOMpeaeIeHHBIX KO3 PHUIINEHTOB),
oOpaTHB BHIMaHHE Ha TO, YTO B ATOM CJIy4ae BHJ YaCTHBIX PEUICHUI HEOJHOPOIHOTO ypaBHEHUS
COOTBETCTBYET MO CTPYKTYpE 3aJaHHOU MPABOIl 4aCTH.

ITIo BTOpOMY pa3sgeily Kypca — TeOPUM BEPOATHOCTEH M MAaTeMAaTHYECKON CTAaTHCTHKeE
HEOOXOJUMO, TPEXkae BCEro, YeTKO YCBOUTH OCHOBHBIE MOHSTHUS TEOPUU BEPOSITHOCTEH, OUYEHb
[IMPOKO HCIOJB3YEMbIe B PA3IHUHBIX NPUIOKECHHUSIX: TOHATHE CIYyYalHOTO COOBITUS M €ro
BEPOATHOCTH, CyMMbl M IPOU3BEACHUSA COOBITHH, MOHATHS CIIy4ailHONM BEJIMYMHBI M 3aKOHa €€
pacrmpeesieHrs, MaTeMaTUYeCKOro OKUAaHUS U JUCIEPCUH CITyYalHOW BETMYUHBI.

Hazno noHsTh, 4T0 BEPOATHOCTH — 3TO YUCIIOBAsi MEPA CTEIIEHU BO3MOKHOCTH MOSIBJIEHUS CITy4aifHOTO
coObITHs. 3HATh KJIACCHYECKOE, CTATHCTUYECKOE U T€OMETPUUYECKOE OMPECNICHUs BEPOSATHOCTH,
CBSI3b W pazNMuue MEXAy HUMH. HecMOTpsi Ha BHEIIHIOK TMPOCTOTY KIIACCHYECKOW (HOPMYIIBI

OTIpeNIeICHUs] BEPOSITHOCTH CIIy4aliHOTO COOBITUS A: P(A)=m/ n’ HEINOCPEACTBEHHBIN MMOACYET
yycja N BCEBO3MOXKHBIX MCXOJIOB WCIBITAHMSI M M - YHUCIa ONaronpHUATHBIX MCXOJO0B TpeOyer
npuMeHeHuss Qopmyn KomOuHatopuku. [Ipum 3TOM B KaXaolW KOHKPETHOH 3amade HaJo
[IPOAHAIM3UPOBATh, KAaKOW THII COCJUHCHMM BO3HUKAET, KOIZa M3 HEKOTOPOr0 MHOXKECTBA
3JIEMEHTOB M3BJIEKACTCA JIPYroe MOJMHOKECTBO (3TO MOTYT OBbITh pa3MeIIeHus], IEPECTAHOBKU WIIN
coueranusi). IIpu BBIUMCIIEHUN BEPOSTHOCTEH CIIOXKHBIX COOBITHM Hal0 yMETh MPEICTABUTH UX B
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BUJIE CyMMBI WJIM TIPOW3BENEHHs (WJIM CyMMBI NPOW3BEICHHUI) MPOCTHIX COOBITHI W TPUMEHHTH
COOTBETCTBYIOIIIME OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEM.

Hano ueTko pa3nuuaTh TUIIBI CITy4alHBIX BETUYHUH — TUCKPETHBIE U HEIIPEPHIBHBIC U 3HATH OCHOBHBIE
3aKOHBl HUX pacmpeneneHus (OuHomuanbHbIM, IlyaccoHa, rumepreomeTpuyeckuif, OCOOEHHO,
HOpMAaJIbHBIN 3aKOH pacIpeieeHMs).

Z[J'IH OIMMCaHUA 3aKOHOB pPACHpCACICHUA HCINPCPBIBHBIX CHy‘I&ﬁHLIX BCJIIMYUH TIPUMCHAKOT

F(x)

UHTErpaibHyl0 QYHKIMIO pPacCHpeeseHHs] BEpPOSITHOCTEH ClydaiiHOW BETMYMHBI U TUIOTHOCTb

BEPOSITHOCTEH ) Hapno YCBOUTb ONpEJENeHHs, BEPOATHOCTHBI CMBICI U CBOHCTBA 3THX
(GYHKLUH, CBA3b MEXy HUMU U pacyeTHbIE (POPMYJIbI AJIS UX ONPECIICHHS.

Hano 3Hate ompeneneHue, pacueTHble (OPMYIIBI U BEPOATHOCTHBIA CMBICT OCHOBHBIX YHCIIOBBIX
XapaKTEPUCTUK CIydyallHOM BEJMYMHBI — MATEeMAaTHYECKOIO OXHJIAHUS (CPEeIHEero 3HadyeHus) u
JMCTIEPCUN (XapaKTEePUCTUKH pa30poca BOZMOXKHBIX 3HAUCHUS CITy4aifHOM BETMUYNHBI OTHOCUTEIBHO
CPEIIHEro 3HaYCHHUS).

C teopueil BeposTHOCTEH TeCHEHIINM 00pa30oM CBsi3aHa MaTeMaTH4eCcKask CTATUCTHKA BOJIbIIMHCTBO
ee BBIBOJIOB 0a3MUpyeTcs Ha MPEENIbHBIX TEOpEMaX TEOPUU BEPOSATHOCTEH.

Bce xapakTepucTMkH, H3ydaeMble B Kypce MaTeMaTU4YeCKONl CTaTUCTUKH, SIBIISIFOTCS
CTaTUCTUYECKUMHU aHajIoraMH COOTBETCTBYIOIIMX XapaKTEPUCTHK, PAacCMaTpUBacMbIX B TEOpUHU
BEPOATHOCTE, MOIYYECHHBIMU Ha OCHOBE OTPaHMYEHHOTI'0 YMCJIA ONBITHBIX JaHHBIX. ClleJ0BATEIbHO,
€CJIM, HampuMep, MaTEMaTUYECKOE 0XKMJAHUE U JAMCIIEPCHs CIy4yallHOW BEIMYUHBI, U3y4yaeMble B
TEOPHH BEPOATHOCTEH, SBIAIOTCS XapaKTEPHBIMHU HECTyYalHBIMU YMCIAMM, TO UX CTATUCTUYECKHE
aQHAJIOTM — BBIOOpPOYHAsl CpeaHsAs W BbHIOOpOYHas (WJIM HCIpaBIICHHAs) AMCIEPCHUS SBISIOTCS
CJly4yaifHBIMU BEJIMYMHAMHM, 3aBUCAIIMMHU OT 00bEeMa M TUIA BBIOOPKH U PA3TUYHBIMU JJIS Pa3HBIX
BBEIOOPOK.

Hano o0s3aTenbHO 3HAaTh M yMEThb BBIUMCIATH TOYEUYHBIE OLIEHKM HEHU3BECTHBIX IMapaMeTpOB
pacnpeneneHns Ciy4alHONM BENWYMHBI - BBIOOPOYHYIO CpPEJHIOI U BBIOOPOYHYIO (MM
UCIIPaBJIEHHYI0) IUCIEPCHIO, TaK KaK Jr00ast cTaTUcTHYecKast 00paboTKa CBOAUTCS, IPEXkKAE BCETO, K
HaXO0X/IEHNI0 UIMEHHO 3TUX XapaKTEPUCTHK.

Crnenyer oOpaTUTh BHUMAHHE Ha TO, YTO 3T OLIEHKU SIBISIOTCS MPHUOIMKEHHBIMH, OCOOEHHO IS
BBIOOPOK Majioro o0bema, U JUisl CYKIAEHHUSI O TOYHOCTH M HAJIEKHOCTH ATHX OLIEHOK HaJl0 YMETh
IPUMEHSTh HHTEPBAJIbHBIE OLIEHKU U 3HaTh METOAMKY IOCTPOCHHUS JOBEPUTEIIbHBIX MHTEPBAJIOB.

7. ®OHJA OHEHOYHbLIX CPEJACTB

7.1. MeToabl KOHTPOJISI  OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUsI
J1J11 KOHTPOJISI yCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS JTUCIUIUIMHBI HACTOSIIIEH POrpaMMOit

IPEyCMOTPEHBI CIICAYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIEH yCreBaeMOCTH (TEKYIIUi KOHTPOJIB);
- IpoMexXyTouHast arrecTanus ( AuQepeHInpOBaHHBIHN 3a4eT).
7.2. lllkana u KPpUTEPUHU OLCHUBAHUS Pe3YJIbTATOB 00y4YeHUSA

dopma NpoMe:KYyTOUHOI aTTecTanuu: Tu(PepeHINPOBAHHBIN 3a4eT

[IpomexxyTounast arrectanusi oOydaromuxcs B (opMe SK3aMeHa MPOBOJIUTCA MO pe3yibTaTam
BBIMIOJIHEHHSI BCEX BHUAOB Y4YeOHOH palOOThI, MPEeIyCMOTPEHHBIX YYEOHBIM IIJIAHOM IO JaHHOU
JTUCIUIUIMHE, TIPU 3TOM YYHUTBIBAIOTCS PE3yJIbTaThl TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH B T€UCHHE
cemecTpa. O1eHKa CTEeTeH! JOCTHKEHUS 00yJaroIUMHUCS TIAHUPYEMbIX PE3YJIbTaTOB 00yUEHUS 10
JTUCIUIIMHE TIPOBOJAUTCS TIPEMoAaBaTeNeM, BEIyIIUM 3aHATHA [0 JUCHUIUIMHE METOJ0M
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E)KCHepTHOI\/JI OLCHKU. IIo uroram HpOMe)KYTOqHOfI arreCcTailuy 1o AUCHUIIIIMHE BBICTABJIACTCA
OLICHKA «OTIUYHO», «XOPOLIO», KYAOBJICTBOPUTCIbHO» NN «HCYAOBJICTBOPUTCIBLHO).

IxaJa oneHUBaAHUA Onucanue

BeinonHeHnsl Bce  o0s3aTeJibHBIC YCIOBHSA IOATOTOBKH
CTYIeHTA K NMPOMEKYTOYHOH aTTeCTalliHu, IPEAYCMOTPEHHBIE
IIPOrpaMMOl  JAMCLUIIIMHBL. CTyneHT  JIEMOHCTPHUPYET
COOTBETCTBME 3HAHUI, YMEHUW, HABBIKOB IIOKa3aTEIsIM,
OTtnnyHO NIPUBEJCHHBIM B TaliMIaX, ONEpUPYET MNPUOOPETEHHBIMU
3HAHUSAMH, YMEHUSIMH, HaBbIKAMU, IPUMEHSIET UX B CUTYaLlUsAX
MOBBIIIEHHON CIOXKHOCTU. IIpn 3TOM MOryT OBITH IOMYIIEHBI
HE3HAUUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyAHEHUS IIpH
[IEPEHOCE 3HAaHUI ¥ yMEHUI Ha HOBBIE, HECTaHJAPTHBIC 3a/1a4u.

BrimonHeHnsl Bce o00s3aTesIbHbIE YCJOBHS TOATOTOBKH
CTYEHTAa K MPOMEXKYTOYHON aTTeCTAllUH, IPETYCMOTPEHHbBIE
MPOrpaMMOi JUCLIUIIINHEL. Crynent JEMOHCTPUPYET
X COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IIOKA3aTEIsIM,

Opomo MPUBEJICHHBIM B TaOJUIAX, OMNEPUPYET MNPUOOPETEHHBIMU
3HAHUSIMHU, YMEHUSIMHM, HaBbIKaMH. B TO ke Bpems Mpu OTBETE
JIOMYCKAET HECYLIECTBEHHbBIE MOTPENIHOCTH, 3aJa4d PEIIaeT C

HEJ0YEeTaMH, HE BIMSIOMIUMHU Ha OOIIUNA X0 peIIeHHS.

BrimonHens Bce o00si3aTesibHBbIE YCJOBHS TOATOTOBKH
CTYAE€HTAa K MPOMEKYTOYHON aTTeCTaAllUH, IPEIYCMOTPEHHbBIE
MPOTrPaMMOit JIUCITUTLINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IIOKa3aTEIsIM,
MPUBEJICHHBIM B TaOJUIAX, OMNEPUPYET MNPUOOPETEHHBIMU
3HaHUSMHU, YMEHHUSIMH, HaBbIKaMu. HO moka3bIiBaeT HErlryooKue
3HaHWS, TPU OTBETEC HE JOMYyCKaeT TpyObIX OMIMOOK WIH
MIPOTUBOPEUHil, OTHAKO B (HOPMYIHPOBAHUH OTBETA OTCYTCTBYET

Y 10BIIETBOPUTEIIHHO

JOJDKHAS CBSI3b MEXKIy aHAJIM30M, apryMEHTAIMeH 1 BHIBOIAMH,
B pEIIECHUM 3a/1a4 MOTYT COJepKaTbCsi IpyObie ommOku. J[ns
MOJIyYeHHUs TPaBHJIBHOTO OTBETa TPEOYIOTCS YTOUHSIOLIHNE
BOTIPOCHI.

He BbemmonHeHsI 00s13aTeIbHbIE  YCJOBHUSL MOATOTOBKH
CTYJCHTA K IMPOMEKYTOYHOH aTTeCTalliHy, IPEAYCMOTPEHHBIE
nporpammont aucuuiueel, WJIM  cryneHT nemMoHCTpupyer
HEINOJHOE  COOTBETCTBUE  3HAHWUW, YMEHHH,  HaBBIKOB
HeynosnersopurensHo
NPUBEJCHHBIM B Ta0iuIax, AOMYCKAalOTCS 3HAYMTEIbHBIC
OLIMOKHU, IPOSBIISIETCS] OTCYTCTBUE 3HAHUM, yMEHUH, HABBIKOB 1O
psAly TOKasarened, CTYAEHT UCIBITBIBACT 3HAYUTCIIbHBIC

3aTPYAHCHUA ITPHU OIICPUPOBAHNU 3HAHUSIMU U YMCHUAMMU.
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7.3. OueHo4HbIE CPeACTBA

HaumenoBanue IIpencraBnenue
No Kpatkas xapakrepucTruka OLLEHOYHOTO
OIIEHOYHOTI'O OLICHOYHOTO CPEICTBa
/1 cpeAcTBa
CpeacTBa B ®OC
1 | KonrposbHas CpenctBo mpoBepkd yMeHHH NpuMeHsTh | KoHTposibHBIE
(camocTosATeNnbHAsA | MOJYYCHHbIC 3HAHUA ISl PEIICHUS 3a7a4 | 3aaanus (mpuMmep)
) paboTta OTIPEICTICHHOTO TUTIA IT0 TEME WIIH pa3Ieiy
(KP)
PacuetHo- CpenctBo npoBepkd ymMeHUN npuMeHsaTh | Kommuiekt 3ananHuii
2 rpaduyeckas MOJyYEeHHblE  3HAaHMS 1[0  3apaHee | AJs BBITTOJIHEHUS
paborta OMpENICTICHHON METOAUKE JIsi PEIICHHUs | pacyeTHO-
(PTP) 3aJad WM 3aJaHUi 10 MOAYNI0 WK | rpaduueckoil paboThl
JTUCIUTITUHE B TIEJIOM.
CpencTBo KOHTPOJIS, OPraHM30BAaHHOE KaK
cnenuanbHas Oecela TeIaroru4eckoro
. a0oTHUKAa C OOydYaromuMCsi Ha TEMBI
VYeTHbIl onpoc P YRR N Bompocel o
CBSI3aHHBIE C U3y4YaeMOW AUCHUIUIMHOU, U
3 cobecenoBanue, TeMam/paszenam
paccuuTaHHOE Ha BBISICHEHHE 00ObeMa
(YO) N MUCIAIIINHBI
3HaHUI oOyuJarorerocs no
OIIpeZIeIEHHOMY pa3ieiy, TeMe, Ipodieme
U T.II.
CucreMa cTaHAApPTU3UPOBAHHBIX 3aJaHUM,
MO3BOJIS O A
Tect =
4 (T) aBTOMAaTU3UPOB BapuanTt Tecra
aTh NMPOLEAYPY U3MEPEHHUS YPOBHSI 3HAHUI
Y yMEHUHN 00yJaroIierocs.
buners! k CpenctBo TIpOBEpPKM 3HAaHUN, YMEHHH, | DK3aMEHALlMOHHbIE
9K3aMEHY HAaBBIKOB. MOXET BKJIIOYATh KOMILJIEKC | OUIIETHI
5 (3b) TEOPETUUECKHUX BOIIPOCOB, 3a/1ad,
MIPAKTUYECKUX 3aJaHUN.

7.3.1. Tekyuuii KOHTPOJIb

OneHoYHbIE CPENICTBA TEKYIIETO KOHTPOJISI YCHEBAEMOCTH BKJIIOYAIOT KOHTPOJBHBIE BOIPOCHI U
3amanus B opMe OJAaHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOCHHUSI OOYYAIOIIMMHUCS Pa3J/ieioB
JUACHUIUINHEL, pueM PI'P.

Conep:kanue pacueTHO-rpaduyeckoi padoTsl o AuddepeHunATLHBIM YPABHEHUAM.
MeTtonsl pemieHnit audepeHnanbHbIX YPaBHEHUN Pa3IMyHOTO TUTIA.
Bapuanr 3aganus
Pewnts ypaBHeHus:

2 4+ yidx—ydy =x2ydy’

2
Zﬂ:y__kg_y

+8
3 dx xX° x
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xe’"dx+ (x2ye” +tgy)dy = 0

3.
Pemuts 3anaun Komn as1s ypaBHeHuUi:
y_2 3

6. dx x x , y(l)zl’

7 4y +x°y = (x’ +8)e’2xy2’ »(0)=1

1
xZ ym + xyu -
8. PemmuTh ypaBHEHME: Jx

Pemnts ypaBHeHus:
rrey s

0. Yy =X
11, V' +5Y"+7y"+3y=(16x+20)e"
1o, V' +25y=2c0s5x—sin5x+e™

1
yll_3y!+2y:7_x
13, B+e™)

b

n
" ’ . _ y(_j
14. Pemmts kpaeByto sagaqy: » *+2V' +5y=-3sin2x = y(0)=1 8

Pemmmts cuctemMbl ypaBHEHUM:
Z'=y—z, y'=4y-3z+sinx,
19 y=z—y. 20 z'=2y—z—cosx.
KonTpoannast padora Nel

10 00BIKHOBEHHBIM IH(¢epeHINATbHBIM YPABHEHHSAM NEPBOro NOpsiaAKa
Pemints ypaBHeHus

Bapmuanr 1
1) xy' =xe ' +y
2) x*dy — (2xy +3)dx =0
3) (1+ y*sin2x)dx — ycos2xdy =0
Bapuanr 2
xy' = xsinZ + %
1) X

' 23
y W -y=ely

(6> +3x*y+ 1y —=3x* +x> =0

3)
Bapuanr 3
' 2 2
) XY =AXxT+y +y
2) sinx -y =—ycosx —sinx
2
(xy + siny)a’er(x2 + 7+ xcosy}dy =0
3)

KonTtpoubnasi padora Ne 2
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10 00LIKHOBEHHBIM JINHEHHBIM U PepeHunaNbHbIM YPABHEHUSIM
n-T0 NMOPsiAKA
Bapuant 1
Pemutsb ypaBHeHust

1) ym_4yﬂ -1 _12x2
o ¥ 1
L
2
7T COS—
2) T
3) YkazaTph BUJI YaCTHOTO PEIICHUS YPAaBHEHUS

V'+6y +9y=¢"(x—3)sin2x
Bapmuanr 2
Pemintes ypaBHeHHs
1 y"+4y=10sin2x
e—2x

V'+4y +4y=—rHo
2) X
3) Yka3aTpe BUJ] 4YaCTHOI'O PEIIEHUS YPABHEHUS
Y — 6y +13y =e’*(cos2x — 2sin 2x)
Bapuanr 3
Pemnts ypaBHeHust

1 y'+2y'—3y=e" —cosx

2) y'+ y=ctgx
3) VYka3aTb BUJI YaCTHOTO PELICHUS YpaBHEHUS

y"— 6y +18y = xe** cos3x

Conep:kanue pacyeTHO-rpauyeckux padoThl MO0 TEOPUH BEPOSTHOCTEH M MAaTeMATHYeCKOM
CTATHCTHKE.

OmnpeneneHne BepOSATHOCTEW CIy4alHBIX COOBITHH, 3aKOHOB paclpeieieHUus IUCKPeTHBIX U
HENPEPBIBHBIX CIyYalHBIX BEJIMYMH U UX YUCIIOBBIX XapaKTEPUCTHK.

[Toctpoenne sMmmnupHuecKoi (YHKIMH pacmpeneseHuss BBHIOOPKM, TMOJIMIOHA U THCTOrPaMMBbI
OTHOCHUTEJIBHBIX YaCTOT.

Pacuer craTuCTHYECKHX XapaKTEPUCTUK BEIOOPKU.

KomnuekT 3agannii
JJIS BBITIOJIHEHUS pacyeTHO-rpaduuyeckux pador (PI'P)
no nucuuniude «Teopus BeposiTHOCTEH»

1. VY cbopuuka umerorcest 10 geraneid, Mano OTIMYAIOMIMXCS MO BHEUIHeMY Buay. M3 HuX 6
JieTanell mepBoro copra, a 4 — Broporo. KakoBa BepoSTHOCTb TOT0, YTO CPEAM B3SATHIX Hayjady S5
nerajnei 3 okaxyTcs nepBoro copra?

2. B ypHe 7 uepHBIX mIapoB U S KENThIX mapoB. HallTu BEpOSITHOCTH TOTrO, YTO CPEIU HayAady
U3BJICUEHHBIX 4-X [IApOB OKaXeTcs Ooiiee 2-X KENThIX.
3. BeposaTHOCTB 0TKa3a KaX10r0 U3 HE3aBUCUMO Pa0OTAIOIIKX JIEMEHTOB AIEKTPUYECKON LEH

paBHa P=0,05. Haiit BeposiTHOCTh 0€30TKa3HOM pabOTHI IEKTPUIECKOH HIETTH.
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|_|
4. Ha nByx crankax o0Opa0aThiBalOTCSI OJHOTUIIHBIE JeTald. BeposATHOCTb HM3rOTOBIICHUS
CTaHIApTHOW AeTalu Jyisl mepBoro craHka paBHa 0,96, a nns Broporo cranka - 0,92. Jleranu
CKJIQJIBIBAIOTCS B OJTHOM MECTE, MPUYEM MEPBBINA CTAHOK M3TOTABIMBACT B 1,5 pa3a MEHbIIIE IETAJIEH,
yeM BTOpoi. HaliTu BEpOSTHOCTB TOT0, YTO B3sTas HayJauy JeTalb OKaXKETCSI HECTaHAAPTHOM.
5. BeposiTHOCTE TOTO, YTO HayAaudy B3siTas JeTallb U3 MapTHUM cTaHaapTHa, paBHa 0,92. Haiitu
BEPOSITHOCTh TOTO, YTO CPEAM B3ATHIX HAayJauyy IIECTU JeTajeldl HEe MEHEe JABYX OKaxXyTcs
HECTaH/IapTHBIMHU.
6. BepostHOCTh 6€30TKa3HOM paboThl Kaxaoro u3 700 He3aBUCHMO padOTAIONIUX SJIEMEHTOB
HEKOoToporo ycrpoicTta paBHa 0,85. HaiiTu BeposITHOCTH TOT0, UTO BRIAAYT U3 cTpost oT 80 10 120
31eMeHTOB; poBHO 100 311eMEeHTOB.
7. YCTpOHCTBO COCTOMT M3 4-X 3JIEMEHTOB, PAa0OTAIOIIMX HE3aBUCHUMO JApYyr OT JApyra.
BeposTHOCTh HafeKHON pabOTHI KaXKIOTO 3JeMeHTa B oJHOM uchbiTanud paBHa 0,9. CocTaBUTH
3aKOH paclpeliesicHUs] JUCKPETHOW CIIy4YalHOW BENMYMHBI X - YMClla OTKA3aBIIMX 3JIEMEHTOB B
OJIHOM OIIBITE.

8. HesaBucumsble cinyyalinbie BenM4uHbl X U Y 3a7aHbl paaMy pacipeeaeHusl.
X| 2 ]15] 2 | 3 Y |-15] 0] 2
P|lo1l]o03]02] .. P |03 [02] ..

Haiitu cpengnee kBaipaTH4ECKOE OTKIIOHEHUE BEIIUYUHBI Z=2X*-3Y .
9. YCTpolcTBO COCTOMT M3 4-X HE3aBUCHUMO padOTalOIIMX OIHOTHIIHBIX 3JIEMEHTOB.
BepositTHOCTE Hazse)kHOM paboThl Kakaoro anemeHta pasHa 0,995. HaliTu BepoATHOCTH TOTO, UTO
paboTaroT HE MEHEe TPEX ITEMEHTOB.

10. Crnyuaiinas BenuuuHa X 3ajjaHa MJIOTHOCTHIO BEPOSTHOCTEH:
0 npu x <0,
f(x)=<a(x*+2x) npu 0<x<I,
0 npu x>1.

Haittn xosboumment "@", uHTErpanbHy0 (QYHKIMIO PacrpeIeIeHHs

F(x), M(X), D(X) u BepositHOCTb Tiortafianusi X B untepnai (0,2; 0,8).
1. Ha cranke uzroraBnuBaercs aerainb. Ee nnuna X - cinydaiiHasi BETMYMHA, pacpeaeieHHas 0
HOPMAJTBHOMY 3aKOHy ¢ mapamerpamu: 9 =20 cm, O =1,1 cm. HaiiTi BepOsTHOCT TOTO, YTO [UTHHA
netany 3akmodeHa Mexay 19 e u 21,1 oM. Kakoe OTKIOHEHHE MUIMHBI ETATH OT 9@ MOXHO
rapantupoBath ¢ BeposTHOcThIO 0,9; 0,997 B kakux mpenenax OyayT JeXaTh MPAKTHUYECKH BCE
pasmepsl aetanei ?

IIpuiioxkenne Teopuu BepoOSATHOCTEN K CTATHCTHYECKOI 00padoTKe JaHHBIX
Jlnst KaxJ10ro BapuaHTa Tpedyercs:

1. [IpencTaBuTh OMBITHBIC NaHHBIE B CTPYNITUPOBAHHOM BHJE, pa30MB Ha kK PABHOOTCTOSIINX
YaCTUYHBIX UHTEPBAJIOB.

2. Haiitn sMmmupuuaeckyro pyHKIIUIO pacpeeTIiCHHs U IIOCTPOUTH ee rpaduk.

3. IToCTpOUTH MONUIOH U THCTOIPAMMY OTHOCHUTEIIBHBIX YaCTOT.

4. BbruncnuTe METO1I0M MIPOU3BENECHUN YUCIIOBbIE XapaKTEPUCTHKU BBIOOPKU: BBIOOPOYHYIO

CPEJIHIOI0, BHIOOPOUYHYIO M UCIPABICHHYIO THCIIEPCHH, BBIOOPOYHOE CpeIHEe KBaJApaTHYIECKOe
OTKJIOHCHHE.

5. Haiit TodYeuHbIE OLEHKH MapaMeTPOB HOPMAIBLHOTO 3aKOHA PaclpeeSCHUs U MJIOTHOCTD
BEpOSATHOCTEH f(X).
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6. Haiitu wmHTEpBanpHbBIE OLIEHKU MapaMeTPOB HOPMAJIBHOIO 3aKOHA PACIpPENEIICHUS, IPUHSB

JIOBEPUTEIIBHYIO BEPOSTHOCTh V= 0,95 u 0,99.

3ananmne
PesynbTaTthl peructpanuu CpeiHEN SKCIUTyaTallMOHHOW CKOPOCTH JBHKEHHS aBTOOYCOB Ha
MEXYTOPOIHBIX MapIIPyTax MPEICTABICHBI B BHJIC BAPUAIIMOHHOTO Psifia B TaOJIHIIC

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 43,2 472
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 35,1 37,5 38,4 40,1 423 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(P(PepeHUUuATbHBIM YPABHEHUSM

3AJIAHUE 1.
Y CcTaHOBUTE COOTBETCTBUE MEXKY HOMEPOM YPAaBHEHUS H €r0 THUIIOM
1) xy'+2y=x"sin2x 2) (1+y2 sin2x)a’x—2ycos2 xdy =0

'—4—y—2x\/7 [

- YpaBHEHHME C pa3JeAIONIMMUCS IEPEMEHHBIMH,
nuHelHoe nuddepeHnnanbHoe ypaBHEHHE,
ypaBHEHHUE B MOJHBIX nuddepeHimanax,
ypaBHeHue bepHyiun,

ypaBHEHME, IPUBOJIAIIEECS K OJHOPOAHOMY.

3ATAHHUE 2.

2 3 2 2 _

JlaHo ypaBHEHHE TEpPBOro MOpsIKa Goy” +x7)dx = (y" =5x7y)dy =0 4 dbopme, comepkameit
muddepenimansl. [IpuBeauTe ero K BUay, pa3pelieHHOMY OTHOCHTEIBHO MPOU3BOIHOM.

OtBer |

3AIAHHUME 3.
r__ 4 _ 5
Jlano muddepenHnuanbHoe ypaBHeHHe =2k +3)x", torna GyHkums Y 2x SIBJISIETCSI €70
pEIICHHEM TIPH k. paBHOM:
‘ Otser
3AJIAHHUE 4.
vy =%
O6mmit maTerpat nuddepeHIMaIbHOr0 YpaBHEHUS "~ X pmeer BH/]I

‘ OtBer
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3ATAHHME 5.
VKaxkuTe  MHTETpajJbHYI0  KpUBYHO  pemeHuss 3agaun  Komm  ans OOBIKHOBEHHOTO

nuddepeHIraNTbLHOro ypaBHeHus =ry-L yM=2
YA

DN ™ >

07 X
‘1

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

3AJIAHMUE 6.

n__ 2
I[aHO I[I/I(I)(i)epeHHI/IaJIBHOG YpaBHCHHUEC BTOPOIr'0 MOpsaKa y =X X TOFI[a 06mee peIICHUC
YpaBHCHUA UMECT BU
BAPUAHTBI OTBETOB:

y:i)c4+lx3+Clx+C2 y:ix4+1x3+Clx+C2
1 12 3 2 12 6
) )

1

4, 13
=—x +—x +Cx+C
3) Y 24X 3.X X 2 4) y=6x4 +2X3 +C1X.

3AJIAHME 7.

Permrenne 3agaun Ko
BAPUAHTHBI OTBETOB:

x3 5 3 2 3 3
y=—+x y=—+—= y=—+x y=—-2X.
1) 3 2) 3 2 3) 6 4) 2

y'=2x+1, y(0)=)'(0)=0 HUMEET BUJ

3AJJAHUE 8.

Jano nuddepeHnuaibHoe ypaBHEHHE BTOPOTO MOPSIKA 2xy" -y =
UMEET BUJL:
‘ OtBet | ‘

0, TOrga €ro 06mee peamcHuce

3AJIAHME 9.

Jano nuddepeHIaIbHOe ypaBHEHHE BTOPOTO MOpsAKa
pelIeHne UMeeT B

BAPUAHTBI OTBETOR: 1) y= 0’25Cl Sin 4x+ CZ 2) y= _C] COS 4x + CZ
3)y:CISin4X+C2 4)y:—CISin4X+C2'

y'etgdx+4y' =0, 150 ero obmee

3AJIAHME 10.

KopHu XapakTepuUCTHUECKOTO YpaBHCHUS PaBHBI k =k, =1, k3’4 =42, Toraa
dyHIaMeHTaJIbHAS CHCTEMA PEIICHUH JTMHEWHOTO OJTHOPOAHOTO MU((HEepeHIIMATEHOTO YPaBHEHUS C
MOCTOSTHHBIMU KO3 dutineHTamMu OyaeT UMETh BUJL

BAPUAHTBI OTBETOB:

1)y1=ex’ yzzezxa y3=COS3x, y4=sin3x



- -2x 3 -3
2) ylzexa y2=€ s y3=ex: y4=€ ¥
3) 1= e', Yy, = e, vy =cos3x, y,=-—sin3x

X X 2x —2x

4) yy=e ", y,=xe , y;=e, y,=e

3AJJAHHE 11.

ki =k,=5, ky,=5%i
KopHu XapakTepucTH4ecKoro ypaBHEHHUsI PABHBI : Torza oblee pelieHue

JUHEHHOTO OIHOPOAHOTO au(depeHITMaTbHOTO YpaBHEHUS C TOCTOSHHBIMU KO3 HUIIHEeHTaMU
OyJeT UMEeTh BUJI:
‘ Otser | ‘

3AJAHHME 12.
W3BecTHa (yHIaMEHTANbHAs CUCTEMa PEIICHUH OJHOPOIHOTO JHHEHHOTrOo nu((depeHIInaIbHOTO

_ _ L2
ypaBHeHms: 1 L oy=x y=x" Toraa 4acTHOE pellIeHHE YPaBHEHUS, YIOBICTBOPSIOIICE
HAYaJIbHBIM YCIOBHAM Y =2, y(0)=-1,
" _
y(0)=-2, paBHO:
BAPUAHTBI OTBETOB:
1Y =2+x-x 2) ¥ =2-x-2x" 3) V= 2-x—x’ 4 Y= 2-x-0,5x".

3AJJAHME 13.

DynKIHs y=Ce +Cxe’  gpnetes obmmm pelieHHeM  JIMHEHHOTO OJHOPOIHOTO
(G PEPEHIMANTEHOIO  yPaBHEHHUS C TOCTOSHHBIMH KO3 ]HIMEHTaMH, TOrIA  €ro
XapaKTePUCTHIECKOE YPABHECHHE HMEET BHJI

BAPUAHTHBI OTBETOB:

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

3AJIAHUE 14.

O6uiee penrenne 1 PpepeHIMaTLHOT0 ypaBHeHus Y +4y'+3y=0 pyeer BUJT
‘ OtBeT ‘

3AJIAHME 15.

YacTHOMY  pEIICHWI0  JIMHEWHOTO  HEOAHOPOAHOTO  AU(G(EPEHIHANTLHOIO  YpaBHEHHUS
Y'=3y'+2y=2x-1 4 BHIy €r0 [PaBOil YaCTH COOTBETCTBYET (DYHKI[HS
BAPUAHTBHI OTBETOB:

1) y*:Ax2+Bx 2) y,=Ax+B 3) vy, = Ax 4) y*:Ax2+Bx+C. .

3AJIAHME 16.
JlaHo nuHelHoe HeoJHOPOoAHOE MU PepeHIINaTFHOE YPAaBHEHUE C TOCTOSIHHBIMUA KO3 PHUIIMEHTaMU

" ' _ X o
2y +y +2y—xe sin 2. 3amnucathb BU JaCTHOI'O peuicHu-d C HCOIIPCACICHHBIMU

kKoddpurmenTamu
‘ OtBer

3AJJAHME 17.
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JlaHo nuHEeHOE HEOJHOPOAHOE MU depeHITNATEHOE YPAaBHEHUE C MTOCTOSITHHBIMHA KO3 PHUIIMEHTaMU

" _
Y'+4y=2clg2X. B xakom BHAe ClELyeT HCKATh YaCTHOE pEIIEHHE HEOIHOPONHOIO YPaBHEHHS
METOIOM BAPUAIIUK NIPOM3BOJIbHBIX TIOCTOSHHBIX ?

‘OTBCT | ‘
3AJIAHME 18.
Pemenue KpaeBOﬁ 3a1a9n y’ :2x+1, OSX§3, y(O):l, y(3):9/2
HMEET BU]L
3 2 3 2
y:x—+x——3x+1 y:x—+x——3x+1
BAPUAHTHI OTBETOB: 1) 32 2) 6 2 3)
¥ x* 10 ¥ x* 10
y=—+—-——x+1 y=—+—+—x+1.
3 2 3 4" 3 2 3
3AJIAHME 20.

=3y,

[ —_
Oob1ee penienre cucteMbl AU GEPEHINATHHBIX YPABHEHHIA {y AT
HUMEET BUJI

BAPUAHTBI OTBETOB:
y, =Ce* +Cre™, y, =Ce ™ +Ce™,
2 2 ;
1) y2 — gCvleZ)c _ Cze—3x 2) y2 — __Cle—2x _Cze—gx
y, =Ce* +C,e, y, =Ce +Ce™,
3 Y, =§Clezx +Ce™ " ¥, =—2C1€2x +Ce.

BapnaHT TECTA 110 TCOPHUH BepOﬂTHOCTeﬁ
3AJIAHME 1

KonnuectBo crioco6oB pacnpeaeneHus TpexX NPU30BbIX MECT B OJTUMITHA/IE TIO TEOPUH BEPOSITHOCTEH
cpeau 10 yyacCTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3ATAHHME 2

W3 ypHBI, B KOTOpOil HaxoasaTcs 6 OenbIx W 4 YepHBIX IIapa, U3BJIEKAIOT Haynady 2 mapa. Toraa
BEPOSITHOCTH TOTO, YTO 00a 1mapa Oy yT OelbIMH, paBHA

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

3ATAHHME 3

B kpyr paguyca R Gporrena rouka. Tora BEPOATHOCTH TOTO, YTO OHA MOMAJIET B 3AIITPUXOBAHHYIO
o0macTb, paBHa

v Ve

/< -
lf 309 A430° .
1 /"

BAPUAHTBI OTBETOB: 1)1/2  2) /3 3l/4 4y l/6.
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3AJJAHUE 4

HecoBMecTHBIE COOBITHS

paBHBI:
1) P()=2/3,P(B)=1/6,P(C)=1/6 5y P(A)=1/3, P(B)=1/2, P(C)=1/6

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

A4,B,C

He 00pa3yIoT MOJHYIO TPYIITY COOBITHH, €CITH MX BEPOATHOCTH

3AJJIAHHE 5
Bpocatot 2 moneTsl. CoObITUSA: A - Tep0d Ha mepBoil MOHeTe, B- nudpa Ha BTOPOIl MOHETE SBISIOTCS:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMU

3) He3aBUCUMBIMH  4) 3aBUCHMBIMU.

3ATAHUE 6

Crynent 3Haet 20 BonpocoB nporpamMmsbl u3 30. Torga BeposSTHOCTh PAaBUIBHOTO OTBETA Ha 3

BOIIpOCa paBHA

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

3AJJAHHUE 7

B nepBoii ypue 6 6enbix U 8 4epHBIX IIapoB, BO BTOPOH 7 OenbIX W 3 4epHbIX mapa. M3 Haygauy
‘ B3TOM ypHBI BEIHYT 0/1MH 1map. Torna BeposITHOCTb TOTO, YTO 3TOT LIAP OKaXeTcs OelbIM, paBHA |

OtBer

3AJIAHUE 8
CoObiTHe A4 MOXKET HACTYNUThH JIMIIL NPU YCIOBHHU TOSBIECHUS OJHOTO U3 2-X HECOBMECTHBIX
coowrrnit B w B: , 00pa3yoIIKX MOJIHYIO rpynny. MI3BecTHBI BEpOSTHOCTD P(B)=2/3 YCIIOBHBIE

BEPOSATHOCTH By () =173, B, (A)=2/5. Torna BeposITHOCTh COOBITHUS A paBHa

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

3AIAHHUE 9
JluckpeTrHas ciydaiiHasi BeJIMUMHA 3a/1aHa 3aKOHOM PACTIPE/ICIICHUS] BEPOSITHOCTEH

X 1 3 5
P 0,1 03 0,6

) g F(x0)
Torna eé (I)YHKI_II/IH pacnpeaciiCHUus BEPOATHOCTCU HUMCCT BHU

BAPUAHTBI OTBETOB:
0 npu x<1 0,1 npu x<I1
F(x)= 03 nmpu 1<x<3 F(x)= 04 npu 1<x<3
0,6 mnpu 3<x<5 I nmpu 3<x<5
1 1 npu x>5 2) 0 npu x>5
0 npu x<1 0 npu x<I1
Flx)= 0] mpu 1<x<3 Fx)= 01 npu 1<x<3
0,4 npu 3<x<5 0,3 mnpu 3<x<5
3) 1 npu x>5 4) 0,6 npu x>35.
3ATAHHME 10

HenpepeiBHast cirydaiiHasi BeTUUMHA 3a/1aHa HHTETPATbHON (PyHKIHEH
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0 npu x<0,
F(x)=4x"/9 npu 0<x<3,

. 1 npu x>3.
pacrpeneneHus: BEpOsTHOCTEH

Torma mIOTHOCTh BEPOSITHOCTEN f (x) HMEET BUI

‘ OtBet |
3AJJAHHUE 11
I'paduik IIOTHOCTH BEPOSITHOCTEH J(¥) noxasan na pucynke. Torua 3HaueHne 4
fx)
a
0‘ % x
paBHO

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

3AJTAHHME 12
JluckpeTHas cirydaifHasi BeIMYHHA 3a/1aHa 3aKOHOM PAaCHpPEAEICHNUs BEPOSITHOCTEH
X 0 1 3
P 02 03 05
Torna e€ MaTeMaTHYeCKOE OKUJIAHHUE M JUCIICPCHS PAaBHBI
| OtBer |

3AJJAHME 13

BepostHocts nosiBnenus coobituss 4 B 30 HE3aBMCHMBIX MCIIBITAHHUSX, MPOBOJUMBIX IO CXEME
bepnymmm, pasaa 0,6. Torma qucnepcus urcia MOSBICHUI 3TOTO COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3AJIAHHUE 14
HenpepriBHas ciayuaiiHas BeTMUMHA pacipenielieHa paBHOMEpHO Ha uHTepBaie (6, 10). Torna eé
MaTeMaTH4ecKoe 0XKHMJAHUE U IUCTIEPCUSI COOTBETCTBEHHO PAaBHBI

| OtBer | |

3AJAHHE 15
HenpepbiBHast ciydaiiHas BenWuMHA X TIOMYHHEHA HOPMAIbHOMY 3aKOHY PACIPEICICHUS C
MAaTE€MAaTHYECKUM 0KUIAHUEM M(X)=a=20. BepostHocTh €€ monananus B uHTepBan (20, 25)

paBHa (,4. Torna BeposTHOCTb €€ monaaanus B uaTepBan (15, 20) paBHa
| OtBer | |

3ATAHHUE 16
CraTtucTuueckoe pacrpeieleHue BBIOOPKH UMEET BUJT
x. 2 4 5 8

1

no 2 5 7 6

1

Tor;[a OTHOCHUTCIIbHAS YaCTOTAa BAPHUAHTLL X = 4 PaBHA

‘ OtBeT |

3AJAHHME 17
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ITo BeIOOpKE 0OBEMaA 7= 100 MOCTPOEHA TUCTOrpaMMa 4acToT.
nA
h
1

OoON O O

4 8 12 16 X
Torma 3Hauenue ¢ paBHO:
‘ OtBet |

3AJIAHHUE 18
W3BECTHO CTATUCTHYECKOE paCTIpeie/ICHHE BRIOOPKH
X, 6 7 10 12 13

n 5 6 8 1 4

.. X
Torna e€ BeiOOpouHas cpenHsisi ~ ¢ paBHa
‘ OtBet | ‘

3AJIAHHUE 19
Jlana Ber6opka o0bema - Ecnu kaXkplil 371eMEeHT BEIOOPKH YMEHBIIUTH B TP pa3a, TO BBIOOpOUHast

CpeIHsIs Yo -
BAPUAHTBI OTBETOB: 1) ne usmeHurcs 2) ymeHbIIUTCSA B 3 pasa
3) yBenuuntes B 3 paza  4) ymeHbIIUTCSA B 9 pas.

3ATAHHME 21
Br16opounas cpeqHsis A JAHHOTO CTATUCTUYECKOTO Pacpe/IesIeHUs] BIOOPKHU
X, 2 4 5 8 10

1

n 4 7 14 8 7

paBHa x, =6. Toraa BeIOOpOYHAs AUCTIEPCHS D, paBHa
BAPUAHTBHI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJIAHME 22

Haittu noBepuTenbHBII HMHTEpBAl [JI1 OLEHKH C HAJAEKHOCTHIO HEU3BECTHOI'O
MaTeMaTHYEeCKOr0 OXHIAaHWsS HOPMAaJIbHO pPACHpelNe]eHHOro TpHu3HaKa X  TeHepalbHOM

n=30, pLiGopounas cpemmss ¢ 2500,

o =100,

y =0,95

COBOKYITHOCTH X0 ecu msBecTHBI 0GBEM BBIOOpKHU

CpelHee KBaJApaTHUYECKOE OTKJIOHEHHWE TIeHEpalbHOM COBOKYIIHOCTH
t=2,58.

KBaHTHIIb

HOPMAJIBHOTO paclpeIeNeHuUs
‘ Otser

Kpurtepun ouenkmn:

- OLIEHKA «3a4TE€HO» BBICTABIISETCS CTYACHTY, €CIIM OH PETryJIIPHO B TEUEHUE CEMECTPA PECTaBIII
pelIeHHs 3a/lad, BBIMOJHWII IOJHOCTBIO BCE 3aJaHUS M MX 3allUTWI, OTBETUB Ha BOIPOCHI
IpenojaBaTes;

- OLIGHKa «HE 3aYT€HO» BBICTABIIAETCS CTYIEHTY, €CIM OH HEpEryJspHO B TEYEHHE CEMecTpa
NPEICTaBIsUl PELICHUs 3a]a4, BBIIOJHWI 33aJaHHs HE NOJHOCTBIO MM BOOOLIE HE MPEICTaBIII
paboTbl Ha TPOBEPKY, JOIMYCKAEeT CYLIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
npenoaBaTels.
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7.3.2. IIpoMesKyTOUHAS aTTeCTALUSA

[TpomexxyTounas arrectanus - (nuddepeHInpPOBaHHBIH 3a4eT) TPOBOJUTCS MO OMJIETaM B YCTHOU
dopwme.

Bpewmst u1s moaroToBKM OTBETa HA BOMPOCHI He OoJiee 45 MUH.

Burer Bkiro9aeT 1Ba TEOPETUIECKUX BONPOCA U 3a/IaUH.

KomrmuiekTsl OMeToB XpaHsATCs Ha Kadenpe «MaTemaTukay.

TunoBbie BAPHAHTHI OWJIETOB MPUJIATAIOTCS.

KommiiekT BonpocoB
no pasgeay «/{udpdepenunanbubie ypaBHeHU»

1. OCHOBHBIC TIOHSITHSI TEOPUU OOBIKHOBEHHBIX aH((EepeHIMaNbHBIX YpPaBHEHUH IEPBOTO
HOpsi/IKa:  ONpeneleHne OOBIKHOBEHHOro Au(QepeHnnanbHoro ypaBHEHHs, (OpPMBI  3alHCH
O0OBIKHOBEHHOTO () PEpEeHINAIIBHOTO YpaBHEHUS TIEPBOTO MOPSAKA, MOHATHS OOIIETO U YaCTHOTO
peleHunii, o0IIero 1 YacTHOr0 MHTErPaJIoB.

2. [TocTanoBka 3amaun Kommm aisa qudpepeHnmanibHOro ypaBHEHHUS TEPBOTO MOPSIKa.

3. Teopema CyIiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus Uit AU PEepeHIInaTbHOTO YpaBHEHUS
MEPBOro MOPSIKA.

4. I'eomeTpuueckuii cMbIca 00IIETO HHTETpajia OOBIKHOBEHHOI'O JI.y. IEPBOTO MOPSAKA.

5. Juddepenunanbable ypaBHEHUS MEPBOTO MOPSAKA C Pa3AeICHHBIMU U Pa3AelaiOIIUMUCS
NepEeMEHHBIMHU.

6. Jluneiinbie nuddepeHmanpHble  ypaBHEHUS TEPBOTO TOpsaka.  MeTtom — Bapuaiuu
IIPOU3BOJIBHOM IIOCTOSTHHOM.

7. Hudbdepennmanbapie ypaBHeHUs n-r0 Topsiaka. OCHOBHBIC TOHSATHS: (OPMBI 3aluCH,
MOHSTHUS OOIIETO ¥ YaCTHOTO PEIICHUH.

8. [TocranoBka 3amaun Komm m kpaeBoil 3amaun st 0ObIKHOBEHHOTO auddepeHnnanbHoro
YpaBHEHHUS n-TO MOPSIKA.

9. WuTerpupoBanne nuddepeHnanbHbpIX YpaBHEHUH 7-TO TOPSAKAa METOAOM TTOHFKEHHS
MOpsIKA.

10. JluHelHbIe 0THOPOAHBIE AU(PepeHINATbHBIC YPaBHCHUS n-TO Topsaka. OOmme cBOHCTBa

pELICHUI: TNOHATHA JMHEMHO 3aBUCHMBIX W JIMHEHHO HE3aBUCHUMBIX PELICHHMH, ONpEeAeIINTEINs
BpoHckoro, monaTue GpyHaaMeHTaTbHON CHCTEMBI PEIICHUH,

11. Teopema o cTpyKkType OOIIEro pemieHuss OOBIKHOBEHHOTO JIMHEHHOI0 OJHOPOJHOTO
TQepeHIaIbLHOr0 YPaBHEHUS /1-TO TTOPSIKA.

12. Jlunelinble ogHOpPOAHBIE AU depeHnanbHble YpaBHEHUs 7-TO  TOPsIKA C MOCTOSHHBIMU
K02 punreHTamu. XapaKkTepuCTUUECKOEe YpaBHEHHE, €ro CBi3b ¢ IudepeHHaTbHBIM
YPaBHEHHEM.

13. Bup yacTHBIX pemeHuil JIMHEHHOTO OTHOPOAHOTO AH(QepeHINaTbHOTO YPaBHEHUS 71 - TO
HopsiIka € TOCTOSHHBIMM  KO3(QHUIMEHTaMH B  3aBUCHUMOCTH  OT BHMJA  KOpHEH
XapaKTEPUCTUYECKOTO YPABHEHMUS.

14.  Jluneiinble HeonHOpOaHBIE MU DepeHLInaIbHbIe YpaBHEHUs. Teopema 0 CTpyKType o0IIero
pelieHus.
15.  Pemenue TMHEWHBIX HEOAHOPOIHBIX IU((EpEeHIUANBHBIX YPaBHEHUH € MOCTOSHHBIMU

koo unmenramMu. Merto mogdopa 4aCTHOTO PEIISHHs TS IPaBbIX YacTei BUIa
S(x)=P,(x)e”, f(x)=M cosBx+ Nsin fx,
f(x)=P(x)e™ cos fx+ Q(x)e™ sin B x.
16. Pemenve nuHEWHBIX HEOMHOPOIHBIX AM(dEepEeHIINATbLHBIX YPAaBHEHHN METOOM BapHUalliH
IMPOU3BOJIBHBIX IMOCTOAHHBIX.
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17. Cuctemsl muddepeHnnanbHeix  ypaBHeHUH. [loHsATHE HOpManbHOW cucTeMbl. [loHSTHS
00I11er0 ¥ YacTHOTO peleHni cucteMbl. Teopema o mpuBeaeHUU U (epeHIualIbHOTO ypaBHEHUs
n-To MOPSAJKA K HOPMaJIbHOM cucTeMe. MeTOo1 UCKIIFOUEHNsI HEU3BECTHBIX.

KommuiekT BonpocoB
1o pasaenay «Teopusi BepoOATHOCTE U MATEMATHYECKASI CTATUCTHKA»

TEOPHSA BEPOSITHOCTEM
1. Bunpl ciyyaliHbIX COOBITH.
2. Krnaccuyeckoe M CTaTHUCTHYECKOE ONPEAEICHUS BEPOSITHOCTU TOSBICHUS  COOBITHSL.
OcHoBHBIE (HOPMYITBI KOMOMHATOPUKH.
3. [TpyHIMII CTATHCTUYECKOM YCTOWYMBOCTH OTHOCUTENIBHBIX 4acTOT. CBA3b M pasnuuue
MEXy KIaCCUYECKUM U CTATUCTUYECKUM OIPENEICHUSIMU BEPOSITHOCTH.
4. I'eomeTprueckoe onpeneneHue BeposaTHocTy. 3aiada brogdona.
5. Anrebpa coObiTuil. [IOHATHS CyMMBI M TIPOM3BENEHHS COOBITHH, MX TeOMeTpHYecKas
uHTepnpeTanus. OCHOBHbIE 3aKOHBI aNreOpbl COOBITHIA.
6. Teopema cito>keHHsI BEpOSATHOCTEH [UIsI HECOBMECTHBIX COOBITHI. CIeICTBHS U3 Hee.
7. Teopema cnokeHusi BEpOATHOCTEH 111 COBMECTHBIX COOBITHIA.
8. Teopema yMHOXXEHHSI BEPOATHOCTEN JJISI 3aBUCUMBIX U HE3aBUCUMBIX CcoOObITHi. [loHsATHE
YCIIOBHOM BEPOSITHOCTH.
0. Teopema 0 BEpOSITHOCTU MOSIBIICHUS XOTsI ObI OJTHOTO COOBITHSI.
10. ®opmyIia NOJHON BEPOATHOCTH.
11. ®opmyna bepnysm.
12. JlokanbHas u MHTErpanbpHas Teopemsl Jlammaca.
13. OmnpeneneHyue M TUIBI CIy4aHbIX BelIW4YUH. [IoHATHE 3aKOHA pacmpeneneHus Ciy4aiHON
BEJIMYUHEL. Pan pacnipeneneHus.
14. WurerpanpHas QyHKIMS pacrnpeneneHus BeposiTHocTed. OmnpeneneHue, BEPOSITHOCTHBIN

CMBICII M CBOMCTBA.
[InotHOCTH BeposiTHOCTER. OmnpeneneHne, BEPOSTHOCTHBIM CMBICI U CBOMCTBA.

15. CBs13b M@Ky MHTETPaIbHON (QYHKIHUEH pachpenesieHuss BEpPOSTHOCTEH W IUIOTHOCTHIO
BEPOSITHOCTEH.

16. Onpenenenre, BEPOSTHOCTHBIA CMBICI M CBOMCTBA MAaTeMaTUYECKOTO  OXUJAHUS JJIst
JTUCKPETHBIX U HETIPEPBIBHBIX CIIyYalHBIX BETUYUH.

17. Onpenenenne, BEPOSITHOCTHBINA CMBICT U CBOMCTBA JUCIIEPCHH.

18. buHOMMaNBbHBIN 3aKOH paclpeIeICHUS.

19. Cpennee u HauWBEpPOSTHEWINIEE 4YHCIa TOSBICHUH COOBITUSA TpU OMHOMHAILHOM
pacnpeeneHnn.

20. 3akoH pacnpenenenus [lyaccona.

21. PaBHOMEDHBII 3aKO0H paclpeeseHs] BEPOATHOCTEH.

22. HopManbHblii 3aKOH pacipeiesieHus1 BEpOATHOCTEH. BepoATHOCTh onaganuss  HOpMaJbHO
pacIpeesIeHHON CIIy4YailHOM BEIMYMHBI HA IIPOU3BOJIBHBIA KOHEYHBIM UHTEPBAJL.

23. BeposTHOCTh monagaHus HOPMaJIbHO PACHPECICHHON CIIy4YailHOW BEJIMYUHBI HA UHTEPBAJ,

CUMMETPUYHBIA OTHOCUTENIBHO CpeaHero 3HaueHus. [Ipasuio tpex curMm. Teopema JlsmyHoBa.

MATEMATHYECKASA CTATUCTHUKA

1. IIpenmer U OCHOBHBIE 3a/1a4l MATEMAaTUYECKON CTATUCTUKH.
2. [Tonsitue o BEIOOpOYHOM MeTO e, ['eHepanbHas 1 BRIOOPOYHAS] COBOKYITHOCTH.
3. OCHOBHbBIE TIOHSTUA MaTEMAaTUYECKOM CTATUCTUKU (BapUALlMOHHBIM psii, YacToTa,

OTHOCHUTEJIbHAs 4YacTOTa, CTATUCTUYECKOE pacipe/ielieHHe BEIOOPKH).
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OMmnupudeckas QyHKIHS pacrpeieeHus] BIOOPKH U €€ CBOICTBA.

[TosMroH 4acToT U MOJIMTOH OTHOCUTENIBHBIX 4aCTOT.

['ucrorpamma 4acToOT ¥ OTHOCUTENBHBIX YaCTOT.

TodeuHble OLIEHKH MapaMeTpoB pacnpezaeneHus. TpeOoBaHMs K OLICHKAM.
Bri6opounas cpeusis. CBOMCTBO yCTOHYMBOCTH BBIOOPOUHBIX CPEIHUX.
BriO6opouHas 1 ucnpaBieHHas AUCHEPCUH.

HNuTepBanbHble OLIEHKU. [[OBEpUTENIbHBIM WHTEpBal W JOBEPUTEIbHAS

IToHsITE TOYHOCTH OIICHKHU.

BEPOSITHOCTb.



30

Tunosoii BapuaHT OMs1eTa
no aucuunanHe «CnenuanabHble IJ1aBbl MATEMATHKH

MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHIS POCCUMCKOI ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICIIEI'O OBPASOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWI MOJINTEX)

®dakynbTeT 0a30BBIX KOMIIETCHIIUH, Kadenpa «Marematukay

Hucnnmumaa  «CrienuabHbIe TIaBbl MATEMATHKI
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET

1. OcHOBHbBIE TIOHSTHS TEOPUU OOBIKHOBEHHBIX JH(PEpEeHIUATHHBIX YPaBHEHHUI IEPBOTO
HOpsI/IKa.
2. Teopema yMHOKEHUSI BEPOSATHOCTEH IS 3aBUCHUMBIX M HE3aBUCHMBIX COOBITHIA.
V4 " _
3. Pemuts ypaBuenue: ¥ 2y'+y=2x.
r__ y arctgx 0 _ 1
Yy = 2 te > J’( )_ .
4. Pemuts 3anauy Komu: 1+x

S. Haiitu BeposTHOCT, pPabOTHI DBJEKTPUUYECKON IenH, HW300paKeHHOW Ha PpHUC., €CIH
BEPOSTHOCTH PabOThI KAXKAOI0 M3 HE3aBUCUMO pabOTaOUINX 3JIEMEHTOB Lienu paBHa p=0.9.

6. B naptuu 10% HectanmaptHbix Aeraneil. Haynady otoOpansl 3 neramu. CocTaBUTh 3aKOH
pacnpeeneHys Yuciia CTaHIapTHBIX JeTallel cCpeid OTOOpaHHbIX.

VYTBep:kIeHO Ha 3aceaHuu Kadeapsl MmateMaTuku «3 1»mapra 2026 r., mpotokoa Ne 7

3aB. xadeapoi /O.M.bapanosa/

Jlyis mipoBelieHUsT TPOMEXKYTOUYHOTO KOHTPOJIS 3HAHWM CTYJCHTOB B AMCTAHIMOHHOM (opmare B
pa3paboTaHHBIX Kadeapoit «MaTemaTnkay OHJIAHH-KypcaX UMEIOTCS UTOTOBBIC TECTHI.
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