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1. IlepeyeHb mNJIaHMpPYyeMBbIX Ppe3yJabTATOB OOy4YeHHMs] MO JUCHMILINHE
(MOmyJIl0), COOTHECEHHBIX ¢ IUIAHUPYEeMbIMHM pe3yJdbTATAMH OCBOEHUS
00pa3oBaTe/IbHOI MPOTrPAMMBI

1.1. Ilenu oucuunnunul

Lenpto mucrumauHbl «CrienuanbHble pa3fesbl BBICHICH MaTEeMaTUKU SBISIETCS
NOJyYeHHE AaclUpaHTOM 3HAHWH WCIOJNB30BaHHS MAaTEMaTU4eCKOW TEOpUH |
NPaKTUKH B HAyYHBIX HCCIENOBaHMIX MO «Teopum KopaOis W CTPOUTEIBHOM
MeXaHWKW». JlucuurmimHa — caykuT ~— 0a30d g TPOBENCHUS — HAYYHO-
UCCIIEIOBATENLCKON pabOTHI.

1.2. Ilepeuenv popmupyemuvix Komnemenyuii

B pesynprare OCBOEHHS MUCHUIUIMHBI (MOIYJsl) y OOydYaromerocs: J1OJKHbBI
chopMUpOBATHCS  CIEAYIONIME KOMIIETEHIIMM, BBIPAKEHHBIE Yepe3 pe3yJibTar
oOyyeHus 10 JUCHUIUIMHE (MOAYJsl), Kak YacTh pe3yJbTarta OCBOCHUS
oOpazoBaTenbHOM TporpaMmsbl (naiee — OIl):

1.2.1. VYuuepcanbubie kommnerenuuu (YK):

Drarbl
[lepeueHp IaHUPYEMBIX PE3YJIHTATOB
Komnerenmus (dhopMupoBaHus
00y4eHHUs MO TUCIUIIINHE
KOMIIETCHITMHT
Hludp Conepxxanue 101 |Iv
3HaTth:
CIIOCOOHOCTH K OCHOBbl ~MAaTE€MaTHYECKOr0 aHajgu3a Ha
KPUTHYECKOMY MOHSITUHHOM YpOBHE U Coco0bI
aHaJIN3Y U OLIEHKE MIPUMEHEHHS MaTEeMaTHYeCKOro Moaxoaa Jist
COBPEMEHHBIX penieHus mpodeccuoHaNbHBIX 334,
HAy4HBIX YmMmerb:
JOCTHKEHUH, YUTaTh HAYYHO-TEXHUYECKYIO JINTEPATypy C
VK-1 IeHEPUPOBAHHUIO <l x | x MOHMMAaHHUEM HCIIOJIb3YEMOTO
HOBBIX HJIeH TIpU MaTeMaTHYeCKOro afrmapara.
peleHnmn Baaners:
MCCIIEIOBATEIBCKUX U MaTeMaTHYeCKUM anmnapaTom TUIS
IIPaKTUYECKMX 3a/1a4, pa3paboOTKM  MaTeMaTU4YeCKUX  Mojenei
B TOM YHCJIE B MpPOLIECCOB W SIBJIEHUM WM PEIICHHS
MEXIUCITUTUTTHAPHBIX MPaKTUYECKUX 3a4ad  MpodeccuoHalbHOI
o0nacTsx JIeSITEIIbHOCTH.

1.2.2. O6menpodeccuonansubie komnereHuu (OI1K):

OTansl
[Iepedyenp muIaHUpPyEMBIX pE3yIbTAaTOB
Komnerenmus (hopMupoBaHUS
06quHI/ISI 110 JUCHHUITJINHE
KOMIICTCHIINN
Wudp | CoiepaHue Ljofujv




3HaTh:
0COOEHHOCTH UCTIOJIb30BaHUS
MaTeMaTH4ecKOl (U3UKK TpU  PELICHHU
CIOCOOHOCTh
MPAKTUYCCKUX 3aJa4d; OCHOBHBIC ITOHATHUA
IPUMEHSTH OCHOBHBIC .
MaTeMaTH4YeCKON CTATUCTHUKU pH
MAaKCThI IIPUKIIAIHBIX o
HCIIOJIB30BaHUU HOBCUIIIUX
HPOrPaMM U METOJIbI
MH()OPMAIIMOHHO-KOMMYHHUKAIMOHHBIX
MaTeMaTH4eCKOTo o
MOJICIIUPOBaHHS TIPH TEXHOIIOTHH
P P Ymern:
OIIK-4 peLIeHUI X | X
pazpabarbiBaTh H  TMPUMEHITh HOBBIC
npodecCHOHATBHBIX
METO/bl HCCIICJOBaHUS Ha 0a3e METOOB
3aa4 B 00JIacTH N
MaTeMaTH4eCcKOi (pu3uku
INEKTPHICCKUX
o Baagern:
CTaHIMN U .
pa3paboTKOl METOJOB U MPOTPAMMHBIX
INEKTPOIHEPTeTHICCKIX N
. cpencTB pacuera B IPOGECCHOHATBHON
chepe Ha OCHOBE METOJIOB
MaTeMaTH4YeCKON CTATHCTHUKU
MCCIIC/IOBAHHS M TIPOTHO3MPOBAHMUS
2. Mecto aucHMIVIMHBI (MOAYJf) B CTPYKType 00pa3oBaTejibHOM
MporpaMmMbI
JucuuminHa (MOIyjb) peaiu3yeTcsi B paMKax (bakyJIbTaTUBHOU 4acTH

(6a30Boii, BApHATUBHON WIIH
(axyIbTaTHBHOM)

OCHOBHOM MpoQeCcCHOHAIbEHON 00pa30BaTeIbHON MPOrPaMMBI.




3.00beM QUCHUIUIMHBI (MOAYJsl)) B 3a4eTHBIX e€IUHHIAX (3.e.) € YKa3aHHEM KOJHYECTBA aKaJeMHUYeCKHX WIN
ACTPOHOMMYECKHMX YACOB, BbIJIEJIECHHBIX HA KOHTAKTHYI0 pPadoTy o0y4yamwluuxcs ¢ mpemnogaBartesieM (0 BHAAM y4eOHBIX
3aHSATHI) 1 HA CAMOCTOSITEJIbHYIO Pa00oTy 00y4aKOIINXCS

Jns OYHOM dbopmbl 00yUeHUS ™!
(O4HO, 3204YHOI)
Bcero yacos
®DopMbI KOHTPOJISI 3.¢. Kypc 2
B TOM YHCJIE
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B TOM YHCJIC TPCHAXKCPHAA IIOATOTOBKA!




3.

Conep:xaHue TUCHUILIMHBI (MOAYJIA), CTPYKTYPHPOBAaHHOE MO TeMaM

(pasneﬂaM) C YKazaHHUEM OTBCACHHOI'0 Ha HHMX KOJUYECTBA aKAJICMHUYCCKUX

4acoB H BU10B y‘lEﬁHBIX 3aHATHH

3.1. Pazoenvt u memovl Oucyuniutvl (Mooyasa) u mpyooemKocHib no 6UOAM
YUeOHbIX 3aHAmMUIL (8 AKAdeMUuuecKux 4acax):

Pa3nensl u TeMEI

Buipl yueOHbIX 3aHsaTHH, BKItoyas CP

Ne JUCLUIINHBI Jlex Jlab IIp CP
(MOZLYJIST) o | 3 o | 3 o | 3 o | 3
6 cemecmp

1 Paznen 1. OCHOBHBIE 33/1a4M MATEMATHICCKON (DU3HKHU
MaremaTuyeckue

1.1 MoOJeJ I 2 2 6
¢usnyeckux 3agayq

2 | Paznen 2. CoBpeMEHHBIE METO/Ibl HAYUYHBIX UCCIEIOBAHUIM

DJIeMEeHThI TeOpPUM
GyHkumi

2.1 2 4
KOMILIEKCHOI'0 2
HepeMeHHOFO
3 Paznen 3. OCHOBHBIE TTOHATHS TEOPUM BEPOSTHOCTEH
3.1 | Teopust 2 2 4
BepOsSITHOCTEl
4 Pasznen 4. MartemaTtuueckas CTATUCTUKA
4. 1 MaTeMaTI/I‘{eCKaﬂ 5 4 4
CTaTUCTHUKA
UTOI'O 8 10 18

3.2. Cooeporcanue pazoenoe u mem OUCUYUNIUHDBL

Paznen 1. OcHOBHBIC 3371a4u MaTeMaTUYECKON (DU3UKHU

Tema 1.1. MaTemaTuueckue Mmojeau pusudeckux 3aaau [1-7]

1.1. 1. BIBOJbI OCHOBHBIX ypaBHEHUN MaTeMaTHYecKOu PpU3nuKu
1. BeiBoj ypaBHEHMI KoneOaHui

2. YpaBHeHue Hepa3pbiBHOCTH (yYpaBHEeHHe Jlamaca)

1.1. 2. ludpdepenunanbHble ypaBHEHUS MaTEMaTUYECKON QU3nNKH
1. Muddepennnanbupie ypaBHEHUS! € YaCTHBIMH NMPOU3BOAHBIMU 2-TO MOPsIKA

1.1. 3. Meton ®ypse u [anambepa

1. Iunddepennmanpaoe ypaBHEHUE C OJJHOPOIHBIMH TPAHUYHBIMU YCIOBHSIMHU
2. Pemenne HeoqHOPOIHBIX MU PepeHITNANIBHBIX YPaBHEHUH B YaCTHBIX MPOU3BOIHBIX
3. Merton JlanambGepa

1.1.4. [Ipumenenne npeodbpazoanuii Pypwe

1. UarerpanpHas ¢popmyna Oypre
2. Psanp1 @ypoe




3. Kparnsie npeoOpazoBanus @ypre

1.1.5. @yuxnus 'puna
1. BeiBox hopmyitel ['puna.

1.1. 6. 'apmoHMYeckue GyHKIIMH U UX CBOHCTBA
1. T'apmoHnueckue QyHKITUH.
2. IBaxxap1 nuddepeHupyembie GyHKIIMA U KX CBOMCTBA.

1.1.7. Ilotenman
1. O0OBEMHBIE MOTEHLIMABI

1.1.8. [ToBepXHOCTHBIE MOTEHIIUAIIBI
1. IToTeHIMABI IPOCTOTO U JABOHHOTO CIIOSI U KX MCIIOJIb30BAHHE

1.1. 9. CrnenuanpHble 3a]a4¥ MATEMAaTHIECKON (BU3HKH
1. DHEeprus 37eKTPOCTATUUECKOTO OIS

Paznen 2. CoBpeMeHHBIE METO/Ibl HAYYHBIX MCCIICIOBAHUIM
Tema 2.1. DnemeHTbI Teopuu GyHKIUH KOMIUIEKCHOI0 epeMeHHOro [1-7]

2.1.1.KoMnieKCHbIe YHCJIA U 1eliCTBUS HAJl HUMHU.
1. AnreOpa KOMILJICKCHBIX YHCEII.

2.1.2.PyHKIMH KOMILJIEKCHOT0 apryMeHTA.
1. OcHOBHBIE 3NIEMEHTapHbIE (PYHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO.
2. ConpsiKEeHHBIE U peryJisipHble (yHKIHH.

2.1.3. Psaaw1 Teitsiopa.

1. IlpencraBnenne aHamTuTUYECKUX QYHKIMMA psgamMu (TEOpus).
2. Paznoxenue QpyHkuuii B psiapl Teitnopa.

3. Teopema AGenst U paanyc CXOJIUMOCTH.

4. Onpenenenue paanyca cXoauMocCTH psaa Tednopa.

Paznen 3. OCHOBHBIE NOHSATHS TEOPUU BEPOSATHOCTEN

Tema 3.1. Teopus BeposiTHocTeii [1-7]

3.1.1. AxkcuoMaTuyeckoe onpeaejeHue BEPOSITHOCTH U CJIeACTBUS U3 HErO.
1. Knaccudeckoe ornpeienieHue BEpOSTHOCTH COOBITUS

2. AKCHOMaTHYECKOE OIIPEJEIICHUE BEPOATHOCTH

3. 10 cneacTBUii U3 aKCMOMATHYECKOTO ONPE/IEICHUsI BEPOSITHOCTH

4. Meton oOpateHusi COOBITHIA.

5. IlonsATHE O TEOMETPUUECKOI BEPOATHOCTHU

6. [ToHas BEpOSITHOCTH CIIOKHOTO COOBITHS.

7. YcioBHas BEPOATHOCTb THIIOTESBI.

3.1.2. Cny4aiiHasi BeJIMUMHA.

1. CnyyaiiHasi BeTMYMHA JUCKPETHOTO ¥ HEMPEPBIBHOTO TUIIA.

2. CpoiicTBa (DyHKIMU pacrpeeseHHs.

3. IINoTHOCTH pacupenesieHus: CITy4ailHON BEJIMYUHbBI U €€ CBOMCTBA.



3.1.3. YncJoBble XapaKTePUCTUKH CIy4aiiHON BeJTHYNHBI.
1. XapakTepuCTUKH MOJIOKEHUS.

2. HagyanbHble MOMEHTBI.

3. YucnoBble XapaKTEPUCTUKHU TOJ0XKEHUSA U pacCesHUsl.

4. MaTemaTHuecKoe 0XKHUJAAaHUE U JUCIIEPCHS] U UX CBOMCTBA

3.1.4. OcHOBHBIE 3aKOHBbI pacnpe/ieJieHUs] CJy4aiiHON BeJMYHHBI.
. PaBHOMepHOE pacnpeneneHue

. bBuHOMHaNIbHOE pacnpeneseHue,

. Pacnpenenenue Ilyaccona.

. HopmasibHbIli 3aK0H pacnpeencHusl.

. @opmyiia 1 JOKaJIbHAas U MHTErpajibHas TeopeMsl Myaspa — Jlamnaca.
. DKCIIOHEHITMATILHOE paclpeeieHIe

. 'amMma 1 reomeTprueckoe pacrpeaeseHus.

NN N kW —

3.1.5. Cucrempl ci1y4aiiHbIX BEeJIHYHH.

1.3akoH 1 pyHKIHUS pacTpeieTICHUs CHCTEMbI CITyJalHBIX BEIIMYUH.
2. YucnoBble XapaKTEePUCTUKH CUCTEMBI CITyYalHbIX BETUYHH

3. HauanbHble U LIEHTPaIbHbIE MOMEHTBI CUCTEMBI.

4. CpolicTBa MOMEHTA KOPPEJIALIHMH.

5. TeopeMsl 0 YHCIOBBIX XapPAKTEPUCTHKAX.

6. JIunus perpeccuu.

7. HopmasibHast cuctema Cily4aiiHbIX BEJTUYUH

3.1.6. IlpenesbHbIe TEOPEeMbl TEOPHH BEPOSITHOCTEH M 3aKOHBI 0OJIBIINX YHCEJI.
1. Jlemma u Teopema YeObImména.

2. Teopema bepnysu.

3. Teopema JIssmyHOBa 0 HOpMaJIbHOM 3aKOHE pacpeeIeHHU .

Pasnen 4. Marematnueckas CTaTUCTHKA

Tema 4.1. MatemaTuueckas craTucTuka. [1-7]

4.1.1. Ouenkn napamMeTpoB pacnpeaeaeHus .

. TouedHas o1leHKa IJIaBHBIX TapaMETPOB PACIIPEIETICHHUS.

. Crtoco6 MOMeHTOB

. Meroa HanbGoIbIIETO MPaBAONIOA00HS.

. BeibopouHoe cpennee.

. TpeboBanus K OIIEHKE MapaMeTpa: COCTOATEIbHOCTh, HECMEMIEHHOCTD U 3()PEKTUBHOCTbD.
. IHTEpBaNbHOE OLICHUBAHME IVIABHBIX I1APAMETPOB PACIIPEIEICHHUS.

. JloBepUTENBHBIN UHTEPBAIL.

NN DN R W

4.1.2. Cratucrnueckuii psaa. Crarucrnyeckas QyHKUUsl pacnpenesieHus.
1. Kpurepuii cornacus.

2. Kpurepwnii cornacus [Iupcona.

5. IlpoBepka runoTe3bl O BBICKAKUBAIOIINWX HAOIIOJCHUSAX.

6. OnpeaeneHne 3aK0Ha paclpeeIeHUs CIIy4YaliHOW BETUYUHBI.

4.1.3. JlucnepCHOHHBIN U KOPpeIsIiHOHHbIN aHAJIN3.

1. CBs3b Mex 1y 0011, (aKTOPHON U OCTATOYHOM CyMMamH.

2. O6mmas, hakTopHAast U OCTaTOYHAsl CyMMBbI KBaJIpaTOB OTKJIOHEHHI.
3. BeiOGopouHblit K03(h(HUIIUEHT KOPPEAIIH.

4. Bonpoc o 3Ha4MMOCTH KO3 hHUITHEHTa KOPPEIISIIIH.



5. IlocTpoeHue 10BEpUTENILHOTO HHTEPBAJIA ISl TEHEPATBHOTO KO GUIIMEHTa KOPPEISAIIUH.

4.2. Cooepowcanue nabopamophsix padom
JlabopaTopHbIie pabOThl yUeOHBIM IJIAHOM HE TPETyCMOTPEHBI.

4.3. Cooeporcanue npakmuuecKux 3aHAMUIL

Ne paznena

HanmeHnoBaHue MpakTHYECKUX pabOT
(TeMBI) TUCITUTIIIMHBI

6 cemecTp

Pasnen 1. OcHOBHBIE 3a/1a4l MaTeMaTHYECKOU (DU3HKHU
Tema 1.1 Pertenue 3amgau
MareMaTH4eCcKre MOJICITH
(bU3UYECKUX 3a7a4

Paznen 2. CoBpeMEeHHBIE METO/Ibl HAYUHBIX MCCJICOBAHUM
Tema 2.1. DaeMeHTEI
Teopun QyHKIUN
KOMIIIEKCHOT'O Pemenue 3amau
IIECPEMECHHOI'O

Paznen 3. OCHOBHBIE MOHSITHUSI TEOPUHU BEPOSITHOCTEN
Tema 3.1. Teopus
BEPOSITHOCTEH Pemenne 3amau

Pa3nen 4. MatemaTnueckast CTaTUCTUKA
Tema 4.1.
MaremMmarudeckast
CTAaTUCTHUKA

Pemenue 3agau

4.4. Camocmoamenvnaa paooma. Konmpons camocmoamenvnoii padoomot

CamocTosTenpHas padoTa BKIIOYAET HM3YYEHHE JHMTEPaTyphl, MOWCK WH(POPMAIMU B CETH
WnuTepHeT, MOArOTOBKY K MPAKTHYECKUM paboTaM (B X0/1€ KOTOPBIX M MPOU3BOTUTCS €€ KOHTPOJIb)
[Ipy TOATOTOBKE K TPAKTUYECKUM 3aHATHAM HEOOXOJMMO O3HAKOMHTHCS C JIUTEPATypO,
PEKOMEHI0BaHHOW MperoiaBaTeieM, U KOHCIIEKTOM Jiekuuid. Heo6xoaumo pa3o0paThCcsi B OCHOBHBIX
noHsTUAX. JKenaTeslbHO 3apaHee 03HAKOMHUTBCS C XOJOM IMPOBEAEHUS pa0dOThl, 3aMUCaTh BO3HUKIINE
BONPOCHI U pa3o0paTh UX C MpenojaBaTesneM nepes 3ausatTiuem. [1-7]

S. @oHA OUEHOYHBIX CPeICTB /IS IMPOBEACHUS IPOMEKYTOYHOU
arrecTaluy 00y4aromuxcs Mo JMCHUIINHE (MOTYJII0)

5.1. Ilepeuenv Komnemenuuil ¢ yKazaHuem >3manoé ux hopmuposanus 6
npoyecce 0C80€HUA 00pPA306AMENLHOU NPOZPAMMBL 6 HACHMU OUCHUUNTUHbL
(mooynsn)



Iransl HauMeHoBaHHE TEMBI HaumeHnoBanue
KonTpoaupyemas
KOMITETeH ST ¢popmupoBanus (pa3aena) IMCUMILINHBI OIIEHOYHOI'0
KOMIIETeHIINH (MoxyJis) cpeacTBa
Tema 1.1 MaremaTndeckue
MoJienu (PU3NIECKUX 3a/1a4
I Tema 2.1 DjgeMeHTBl TEOpUHU
byHKIHI KOMILIEKCHOTO 3auer mo
¢dopmupoBanue
N MePEMEHHOTO JTUCIUILINHE
3HaHUH N
Tema 3.1 Teopus BeposiTHOCTEN
VK-1 Tema 4.1 MaTeMaTH4ecKas
CITOCOOHOCTH K CTaTUCTHKA
KPUTUYECKOMY aHAIU3Y
U OLICHKE COBPEMEHHBIX
HAyYHBIX JTOCTHKEHUH, I
T€HEPUPOBAHUE HOBBIX (opMHpOBaHHe
UIEN IPU pEeLICHUN cngco gHOCTeﬁ Tema 1.1 Maremaruueckue
HCCICA0BATEIbCKUX U MozeH (PU3NYECKHUX 3a/1a4
IIPAaKTUYECKUX 3a]1a4, B Tema 2.1 OnemeHThl Teopuu
TOM YHCJIC B byHKIUiI KOMILIEKCHOTO 3auer mo
MEXIUCIUTITUHAPHBIX MEPEMEHHOT0 JHCIHAIIINHE
obmacTsx Tema 3.1 Teopus BeposiTHOCTEH
Tema 4.1 MaTeMaTHu4decKas
[II-UuTerparus | CTaTUCTUKA
CITIOCOOHOCTEH
I—
3auer mo
¢dbopMupoBanue
N JTHUCIUATLINHE
3HaHMHI
OIIK-4
TOTOBHOCTBIO K
pa3paboTKe HOBBIX
METOJIOB HCCIICIOBAHUS m—
U X IPUMEHEHHIO B (bopMupoBaHHue 3ader 1o
CaMOCTOSITEIIbHON CIIOCOGHOCTEH Tema 1.1 MaremaTudeckue AUCIUILIMHE
Hay4HO- MoJIeTH (PU3NYECKUX 3a/1a4
HUCCIIE0BATEILCKOMN
JeSITSIFHOCTH B
chepe
KOpabJIeCTPOEHUS U
BOJIHOI'O TPAaHCIIOPTa [II-NUHTerpanus 3auer no
CIIOCOOHOCTEN JUCILHUILINHE

5.2. Onucanue noxazameneil u Kpumepues OUeHUBAHU KOMHEMEHUUIl HA
PA3IUYHBIX IMANAX UX POPMUPOBAHUS, ONUCAHUE UIKATI OUCHUBAHUS

| HIndp | JTanbl

| Haumeno | Iloka3zare |

Kpurepun |

HIxkana




kommeTe | popMUpPOBaHU | BaHHe Ju OlleHNBAHMSI OlLlEHUBAHMUSI
HIMU s OIIEHOYH | OLeHHBa
KOMIIETeHIIH ! oro HHS
cpeicTBa
I— HNroroBas  oleHka
bopmupoBanue «3aUTEHO»
SHAHMI COOTBETCTBYET
KPUTEPHIO
OIICHUBAHMs dTara
I (dbopMUpOBaHUS Jluxoromudeckas
KOMITETCHITH IIKajia «3a4TeHO -He
¢dopmupoBanue
VK-1 CIOCOOHOCTEH | Bonpock 3auer «HOCBoeH». SATTEHO>
TOroBass  OILCHKA | /[uxoTomuyeckas
«He 3a4TEeHO» | [IKaja «OCBOECHA -HE
COOTBETCTBYET OCBOCHA»
KPUTEPHIO
11- OIICHUBAHMS dTara
I/IHTeraIII/Iﬂv (dbopMupoBaHUs
crocobHoCTE| KOMIICTCHIINM  «He
OCBOEH>.
HroroBas  ormeHka
I- «3a4TEHO»
opmupoBaHue COOTBETCTBYET
3HAHUU KPHTEPHIO
OIICHUBAHMS dTara
(hopMUpOBaHUS JluxoroMudeckas
II- KOMIIETCHIINN mIKama «3a4TeHO —
OITK-4 (bopMHpOBaHHUe Bompock! 3auer «OCBOEH». HE 3aUTCHOY
CITOCOOHOCTEH HroroBass  omenka | /luxoromuueckas
«He 3aYTEHO» | IIKaJla «OCBOCHA —
COOTBETCTBYET HE OCBOCHA»
KPUTEPHIO
1I- OIICHUBAHMS dTara
MaTerpamus. GopmupoBaHus
criocobHocTek KOMIIETCHIMH  «HE
OCBOEH».

5.3. Tunoewvie konHmpoibHble 300aAHUA UTU UHBIE MAMEPUATbL, HEODXO0UMbBIE
011 OYEHKU 3HAHUI, YMEHUll u (U1u) HAGLIKOG, XAPAKMEPUIYIOUWUX IMAnbl

¢opmuposanua Komnemenyui

npozpammol

6 npouecce

oceoernus 06pa306ameﬂbuoﬁ

5.3.3. OTAII I - ®opmupoBaHue 3HaHuM [6.1- 6.4, 6.8 - 6.12, 7.1, 8.1, 8.2]

OueHka 3HaHW, YMEHUW M HABBIKOB, XapaKTEPU3YIONIMX JaHHBIA 3Tall

dbopmupoBaHUS

KOMIIETEHIIN I

BBINTOJIHACTCS

IyTeM

MIPOBEPKHU

pacueToB

BBITIOJITHEHHBIX aCITUPAHTOM B XOJI€ BBIMIOJHEHUS MPAKTUYECKUX PabOT U OTBETOB HA
BOIIPOCHI 3a4e€Ta MO JUCIUIIIMHE B YCTHOU (hopMme.




3.1.1. OcHOBBI MaTEMaTHYECKOTO aHAIN3A

3.1.2. OcHoOBHBIE NOHATHS TEOPUH TIOJIS.

3.1.3. BriBox ypaBHEHHUS HEPA3PHIBHOCTH

3.1.4. TTocranoBka kpaeBoi 3a1aun

3.1.5. ludpepennnansapie ypaBHEHUS ¢ YACTHBIMU IPOU3BOAHBIMU 2-TO HOPSIKA
3.1.6. MeTox xapakTepuCTHK.

3.1.7. Merox ®ypne .

3.1.8. ludpepennnanbHoe ypaBHEHHE C OJHOPOIHBIMU IPAHUYHBIME YCIOBHAMU
3.1.9. Pemenue HeomHOPOAHBIX AU((EPEHIIMATBHBIX YPABHEHUH B YaCTHBIX IPOU3BOIHBIX
3.1.10. Marerpansuas popmyna @ypbe

3.1.11. OcuoBHbIE cBOlicTBa IpeobpazoBanus Oypre .

3.1.12. Kparnsie npeodpaszosanus Oypse ...

3.1.13. Hekoropsie npunoskenus npeobpazosanuii @ypbe

3.1.14. Beiox popmyn I'puna .

3.1.15. Tapmonnyeckas GpyHKIMS IBYX HE3ABUCUMBIX EPEMEHHBIX .

3.1.16. OcHoBHBIE CBOMCTBA rApMOHUYECKHX (DyHKIIMIH

3.1.17. CeoiictBa 00bEMHBIX MoTeHIMANOB. OOBEMHBIN OTEHIUAT B (PM3UYECKOM IIPOCTPAHCTBE
3.1.18. IlepBrie pon3BoHbIE 00BEMHOIO MOTEHIUATA .

3.1.19. Bropsie mpousBoanbie 005EMHOTO HHTETPAIA .

3.1.20. Beiuncnenne HeCOOCTBEHHBIX HHTETPAIIOB.

3.1.21. IIpusHaku cXoAUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB

3.1.22. TToBepXHOCTHBIE MOTEHIUAIEI .

3.1.23. IToTenuman mpocToro ¢ios .

3.1.24. TTorennman gBoiHOrO €10 .

3.1.25. Pa3peIB moTeHIMana IBOWHOTO IO

3.1.26. Tlpumenenne MOBEPXHOCTHBIX MOTEHIMANIOB K PEIIEHUIO KPAEBhIX 3214
3.1.27. Tnockas 3agaua Helimana .

3.1.38. Meron JlanamGepa

3.1.29. DnekrpocTaTnueckoe momne

OcHoBHBIC 321241 MATEMAaTHYeCKOH (PU3UKHU

3.1.30. BoiBoa ypaBHEHUH DJIEKTPHYECKUX KOJIEOAHUH B TIPOBOIAX

3.1.31. Yucnennsie MeTOabI penieHns cucteM AU depeHInaIbHbIX YPaBHEHUIA BTOPOTO MOPSIKA.
3.1.32. MeToibl YMCIIEHHOTO BBIUKMCIIEHHS ONIPEIETEHHBIX HHTErPAIIOB

Teopus BeposiTHOCTEH

3.1.33. [ToctoBepHoe, Clry4aiiHOE UIIM HEBO3MOKHOE COOBITHE.
3.1.34. Cymma u mpousBeneHne COOBITHIA.

3.1.35. Cnoxuoe coGbiTHE, YCIOBHOE COOBITHE.

3.1.36. Akcromarrdeckoe onpeeneHne BEPOSATHOCTH COOBITHS.
3.1.37. CymmocTs MeTona 00paIeHus COOBITHIA.

3.1.38. ®opmynsl 06palenys coObITHIA.

3.1.39 3azaua o ciyuaiiHoii BEIOGOpKE.

3.1.40. 3anaua o moBTOPsIOIIEMCS ONIBITE

3.1.41. TlonHas BEPOSATHOCTD CIOKHOTO COOBITHUS



3.1.42. YcnoBHas BEpOATHOCTH THITOTE3BI

3.1.43. Cnyyaiinas Benu4uHa JUCKPETHOTO TUIIA

3.1.44. Cnyuaiinas BeanuMHa HENPEPHIBHOTO TUIIA U 3aKOHBI €€ PACIIPEIEICHUS.
3.1.45. CpoiicTBa hyHKIMY pacipeneaeHus

3.1.46. ITnotHOCTH pacipeneneHus ciay4aiiHoi BEIMYUHEI U €€ CBOWCTBA.
3.1.47. Yucnosble XapakTepUCTUKK CIyYaiHON BEIMYHHBI

3.1.48. OcHOBHBIE XapaKTEPUCTUKH MOJIOKEHUS CIIyYaliHOM BETUUNHEL

3.1.49. XapakrepucTuKy NOI0KEHUs CIIy4aiiHOM BenuunHbl. HavanbHble MOMEHTEL.
3.1.50. Uncnossle XapakTepuCTHKH paccestuus. Pabouas hopMmysia [uist BEIYUCIEHHS TUCIEPCHH.
3.1.51. MaTemaTudeckoe 0OKUIaHUE U €ro CBOWCTRA.

3.1.52. [Tucnepcus u eé cBolicTaa.

3.1.53. OcHOBHBIE 3aKOHBI PACIIPENEIEH S CyYAHHON BEIMYUHEL

3.1.54. Cucrembl ciyualiHbIX BEJIUYMH.

3.1.55. 3akon u QyHKIMS pacnpeneneHns CUCTEMBI CIIy9aliHbIX BEJIHYUH

3.1.56. OcHOBHBIE YKMCIIOBBIE XAPAKTEPUCTUKH CUCTEMBI CITyYalHBIX BETMYHH.
3.1.57. HauasnbHble U HEHTPAIBHBIE MOMEHTBI CUCTEMBI CITyYalHBIX BETMYHH.
3.1.58. CaoiicTBa MOMEHTa KOPPEIALUH.

3.1.59. Jlunus perpeccun

3.1.60. HopmasnbHas cucTemMa Clly4aiiHbIX BEJUYHH

3.1.61. IIpenenbHble TEOPEMBI TEOPHU BEPOATHOCTEM, 3aKOHBI OOJIBIINX YHCE.
3.1.62. DnemenThl KOMOMHATOPUKH

MareMaTHuecKasi CTATUCTHKA

3.1.63. Ouenku mapamMeTpoB pacnpeaeaeHus CIydaiHOM BEINIUHBI
3.1.64. Toueunas oueHKa IIaBHBIX TAPAMETPOB PACIIPEIEIICHHS.
3.1.65. Coco6 momenTOB

3.1.66. Metoa HanGoubIero npaBaonoa00us

3.1.67. BriGopounoe cpeiHee 0.

3.1.68. VcioBus 3aBMCHMMOCTH M HE3aBUCHMOCTH BHIOOPOK

3.1.69. TpeGoBaHus K OLIEHKE TTapaMeTpa.

3.1.70. Tucnepcus onenku pucrnepenn

3.1.71. CocrosTensHOCTD, HECMEIEHHOCTD U 3P (HEKTHBHOCTH OLIEHOK.
3.1.72. UnTepBanbHOe OlIEHNBAHKE TIIABHBIX TAPAMETPOB PACTIPEIEIEHHU.
3.1.73. Yto Takoe 10BepUTENLHBIM UHTEPBAT /IS OLIEHOK.

3.1.74. Uro Takoe cratuctuueckuii pst. CratucTuueckas QyHKIUS pacipe/IeeHus.
3.1.75. Uro Takoe kputepuii cornacus? Kpurepuii cormacus [Tupcona
3.1.76. TIpoBepka rumotessbl 0 paBEHCTBE [BYX CPEIHUX.

3.1.77. TIpoBepka rumnoTessl 0 paBEHCTBE ABYX JAUCIEPCHI

3.1.78. IIpoBepka runoTe3sl 0 BHICKAKMBAIOMIUX HAOIIOACHUIX

3.1.79. Onpenenenne 3akona pacrnpeneaeHus Cly4aiHoOW BETHYUHbI
3.1.80. Mucnepcuonnslit ananus

3.1.81. DnemeHTHI TEOPUH KOPPEISIHH.

5.3.4. OTAII I - ®opmupoBanue criocoOHOCTEN



OueHka 3HaHWW, yYMEHUHM W HAaBBIKOB, XapaKTEPU3YIOIIMX JaHHBIA 3TaIl
(dopMupoBaHHsA  KOMIIETEHIMI  BBIMOJHACTCA IyTeM TPOBEPKH  pPacyeToB
BBIIIOJIHEHHBIX ACIIMPAHTOM B XOJI€ BBIITOJIHEHUS IPAKTUYECKUX PabOT U OTBETOB Ha
BOIIPOCHI 3a4eTa MO AUCHHUILINHE B YCTHON dopMme.

1. PaccMOTpeTh 251€KTpOMarHuTHOE T0JI€ B HEKOTOpou cpene. Mcxons u3 ypaBHeHuit Makcpenia
BBIBECTU YpPABHEHHS, KOTOPBIM YJOBJIETBOPSIOT KOMIIOHEHTHI BEKTOPOB HAINPSKEHHOCTH
ANEKTPUYECKOTO W MArHUTHOIO TOJEeH Juis ciydas, KOrja 3aJlaHa IUIOTHOCTh 3apsjoB
p =0, & =ronst, A =const, i = const, J = AE (3akon Oma);

Pemenue.

Ax A
1) u, —a’Au+ d

u, =0, a’=c’/(en);

rjae E = (E .E, E 3) - HanpsHKEHHOCTb  DJIEKTPUYECKOro mossd, H= (H ;,»H,, H 3)-
HaIpsDKEHHOCTh MarHUTHOTO MOJIA, O(X)IUIOTHOCTh 3apsAloB, & DSJEKTPUYECKas IOCTOSHHAs
cpenbl, 4 - KO3hGUIMEHT MarHUTHONW IpoHMULIaeMol cpeabl, I = (I 151 3) - TOK ITPOBOJUMOCTH.

Z[J'ISI KoMnoHeHT £ u H MOJIY4aceTCd OAHO U TO XKE TeJ'Iera(bHOG YpaBHCHHC.

2. MeTtoaom PasacICHUA IMICPEMCHHBIX HaWTH peHICHUC YPpABHCHU A Jlannaca

o’u  0u
2 + 2 = O
ox~ 0y
B npsmoyronsauke D: 0<x<a, 0<y<h, eciu OHO HA KOHTyp€ IPUHUMAET 3aJaHHbIE
3HaYEHUs
W =e. (v ul,_ =y (0<y<b)
Z’l|y=0 = !r//f (x); u 5=b = lr//l (x); ( a)’

ITpnuém
?; (0) =y, (0); ¢;(b)=w,(0);
0, (0) =y, (a), ¢ (b)=y, (a).
Pemmts 3a1a4y /715 4aCTHOTO CITydast

0, (y) = Ay(b-y); y/f(x)zBsin% 0,.(3) =y, (x) =0..

nwy

S
2L n(a—x) Ty nrx | Y b
u=—)y |sh———= ——dy+sh sin d +
b;{ ; fcoo ; !col(y) Sy e
OTser. b
sin "X
n (b y) o 17X a
+— dx
;{ ‘[ -! } " b
a
Yka3zanmue. Penienue 3a1aun Hy»KHO pa3OUTh HA JIBE YaCTH, HMEHHO:
1) HaTHU rapMOHUYECKYIO PYHKIUIO u, (X, V), YAOBIETBOPSIONLYI0 I'PaHUYHBIM YCIOBUSIM
u,(0,)=0,(»), u(a,y)=¢ (), u(x0)=0, u(x,b)=0.
2) HaWTH rapMOHUYECKYIO QYHKIHIO U, (X, )), yIOBIETBOPSIOILYIO FPAHUYHBIM YCIOBHIM

1,(0,9) =0, uy(@,9)=0, u,(x0)=y,(x). u,(x,0)=y,(x).
Torna dynkuus u(x,y) =u,(x,y)+u,(x,y) Oyner pemienuem qanHou 3anauu Jupuxie:

h” (b-y) . sh 2n+1)z(a- x) (2n +Dry
U(x,y)=B a sin TX +8Ab i b
sh zb a r = (2n + 1)3 sh (Zn + 1)71' a

a b



3. Haiitu pacnpenencHue INOTCHIMANA BJIEKTPOCTATHYECKOro mois  u(x,))  BHYTPH

npsmoyronbHuka OACB (puc. 8) , y xotoporo Brosib croponsl OB norennuan pasen U, a Tpu
Jpyrue CTOPOHBI 3a3eMJIEHBI. DJIEKTPUUECKHE 3apsi/ibl BHYTPU NPSMOYIOJIBHUKA OTCYTCTBYIOT.
Pewenne.
) -
sh (2n+1)(a-x)z sin 2n+)ry
4U b b

o= Y

VYkazanue. 3a1aua CBOAUTCS K pEIICHUIO ypaBHeHUs Jlammaca
0’u N 0’u
ox> 0y’

BHyTpu npsMoyroiabHHUKA MPU KPACBBIX YCIOBHIX

=U; u|

=0

=u| =ul.

u| o

0=0 o=a

4. [IpencraBuTh B KOMIUIEKCHOU (hopme BbIpaxkeHHe +1+1.

OtBer. V1+1 = iﬁ(cos% +1isin %)

5. Onpenenuts x U y, ecinu x +iy =~a+bi

Na*+b? —a
2
MOJIOYKUTEIBHOE, U Pa3HbIC, €CITU b OTpHUIIATEIbHBIC.

OtBeT. x = 5 3HAaKW HYXXHO B3ATb OJMHAKOBBIC, €CJIN b

6. YCTaHOBUTD BBINOIHAEMOCTh ycinoBuil Komm — Pumana mis pyHkmii
2 .
f(2)=2z,z",z",sinzcosz.

7.Jloka3aTh TeopeMy AGens I paga A, +c,z+c,z° +..+c,z" +...

8. Brimucats aneMeHTapHble QyHKIMU Sin Z, COS 7, In z B BUIE CTENEHHBIX PAIOB.

9. Iposox mHHbI [, IO KOTOPOMY TEUET TIEPEMEHHBIN TOK, MOKPHIT TAKOH XOpOIIEH M30IAIHUEN,
4TO yTeuka npaktuuecku orcyretByet (G = 0); kpome Toro, oOMUIECKOE COMPOTUBIEHHE R CTOINb
MaJo, YTO UM IPaKTHUECKHU MOXHO npeHedpeus ( R = 0). HavanbHblil Tok B ipoBoe (ripu ¢ =0)
paBeH HYJIIO0, a HaYaJIbHOE HaINpshKeHHe 3a1aéTcst GopMyIioit
. Cm+Drx
o) = E, s QDT
=0 ’ 21
(rme m - 3ajaHHOE HaTypaybHOE uncio). JIeBbiil koHen mpoBoaa (x =0) U30IUPOBaH, a MpaBbIi
koHet (x =/) 3a3emnéH. HaiiTu cuity Toka B KaXKJI0H TOYKE MPOBO/IA B JIFOOOH MOMEHT BPEMEHHU.
Pemienue:

YPaBHeHI/IC, KOTOPOMY YIOBJICTBOPACT CHUJIA TOKA, B TAHHOM CJIy4ac UMCCT BU/J]
" n

lxx :LGltt s

rage L - caMOMHAYKIIMS, G - éMKOCTL, OTHECEHHBIE K €IUHHIIC IJIMHBI mpoBoaa, 0003Hayas

1 2

Ic =a”, 3anuIieM 5TO ypaBHEHHE B CIEMYIONIEM BUJIE:
." B 2 ."

Iy =0 lIxx.

HauanbHble yCIOBUS 31€Ch TAKOBBL:



i(x,0)|_, =0;

| EQmehr ominzx
. p ___0 )
AR ur T al

Bropoe ycnoBue J1erko BEIBOAUTCS U3 GOPMYIIBI
—v_(x,t) = Ri(x,t)+ L-i (x,t),

. Cm+Drx
€CJIA IIPU 3TOM Y4ECTb, 4TO U(X, t)|t: , = E,sm %

H 4TO, CJICAOBATCIIbHO,

' ( t) EO (2m + 1)7[ (2m + 1)7[ X
v xt), _n=- - €08
x =0 21 21

FpaHI/I‘IHBIC YCJI0BUA HMCIOT BU
i (0,6)=0; i(l,t)=0/
Pemaﬂ JTAHHOC OIIHOpOI[HOC ypaBHeHI/Ie C OZIHOpOI[HI)IMI/I FpaHI/I‘-IHI)IMI/I YCJIOBI/ISIMI/I nu

HEOJHOPOJAHBIMU  HaYyallbHBIMH  yCIIOBUSIMH, TIONyYdM cleAyrouyr GopMmyny  ais
BBIYHCIICHHS CHJIBI TOKA B JIFOOOH TOYKE TPOBOJIA B JIFOOOH MOMEHT BPECMCHH:

k E m+hrx  Qm+lart
l (x,t) -0 =", °0s S .
t 1= al 21 21

5.3.5 OTAIIIII - UuTerpanus ciocoOHOCTEMN

TunoBble 33124 TEOPHUH BepOﬂTHOCTeﬁ U MaTeMaTH4eCKOil CTATHCTUKH

n —
1. Yro npencrasnsor coboi cnemyromue coobitus £ + O, [ A4;?

i=1

— n
2. Yro npecraBisitor coboit cnenyroume codobitus: A - A, > 4,7
i=1

n—
3. YUto nmpeacTaBusioT co0oi caemyromue coobtus: ., 4, A+ A?

i=1
4. BeeneHsl cneayroiue 0003HAYCHUS CITyYaiHBIX COOBITHIA:
A - coObITHE, cOCTOSsIIIIee B BELIOOPE MPOCTOTO YKCIIA,
B - coGriTHE, cocTosIIIee B BEIOOpE YETHOTO YUCIIA,
C - coObITHE, COCTOsIIIEE B BEHIOOPE HEYETHOTO YUCTIA,
D - cobbITHE, COocTOsIIee B BBIOOPE YKCIIa, KpaTHOTO 3,
E - coGriTHE, COCTOSIIIIEE B BBIOOpE UnCiIa, KPaTHOTO 4,
F - cobOpITHE, COCTOsAIIIEE B BBIOOpE UKCa, KPATHOTO 5.
M ; - coObITHE, COCTOSIIIEE B BEIOOPE UNCIIA, PABHOTO HATYPAJIbHOMY YHCHY 1.

Uemy paBnbl coobiTust A+B, BC, AD, C+E, DF+A, ecnu 3aman psig HaTypaiabHBIX uucen 10 417

5. Cnyuqaiinpie coObITHS A 1 B 03Ha4ar0T COOTBETCTBEHHO XOTsI OBbI OJTHO TOMAJaHUE B IIEJIh U HE
MeHee JABYX MonagaHuii npu 3-x BeicTpenax. Uto o3Havarot coObitust AB, A+tBu 4 + B ?

6. [TmockocTh pasrpaduieHa mapauieTbHBIMU JTHHUSAMHA C HHTEPBAIOM MEX Iy HUMH 7cm. Ha oty
IJIOCKOCTH OpoliieH Kpyr paauyca 2cm. HailTi BeposSTHOCTH TOTO, YTO OH HE TepecedeT HU OTHOM
W3 DTUX JINHUH.

7. PaGounit msrorosun 4 peramu. Ilycte cobbitne A4, (i=1,2,3,4) - o3Hauaer, 4TO JAeTalb HE
umeeT nedekra. BepostHocTh TOro, uto nerans umeet nedekr, pasHa 0,05. Haiitu BeposTHOCTD

CIIEYIOIINUX COOBITHH:
1) HU OJIHA U3 JIeTajeil He nMeeT nedexTa,



2) x0Ts OBl OJIHA U3 JeTalieii UMeeT AeeKT,

3) TOJIBKO OJTHA JIETajlb UMEET Ne(EKT,

4) He Ooyee OBYX AeTaneil IMEIOT NeeKTHI,

5) TO KpaifHell Mepe JiBa U3JIeHs He UMEIOT 1e(heKTOB,
6) TOYHO J1Ba U3AETHS 1e(HEKTHBI.

8. Tpu cTpenka cTpenstoT 1o ueiau. BeposTHOCTE NonagaHus B L€Jb NEPBBIM CTpeNKoM paBHa 0,7,
BTOpBIM - 0,85, TpeTbuM cTpenkom - 0,7. Onpenenuts BEpOSITHOCT TOTO, YTO: a) BCE TPU CTPENIKa
OJTHOBPEMEHHO IOMAaIyT B 1e)b; 0) B 11eJb MONaAET X0Ts OBbl OJIUH CTPEIIOK; B) B LIEJIb HE MOMAIET
HU OJIUH CTPEJOK.

9. 13 10 6mi1eTOB BBIMTPHIIITHBIMHE SIBIISIOTCS 2. O THOBPEMEHHO MTPUOOpETAIOTCs 5 OMIIETOB.
Onpenenuts BEPOSITHOCTH TOTO, YTO CPEIHM HUX a) OJTUH BBIMTPHIIIHBIN; ) 00a BRIUTPHIIIHEIC; B)
XOTs1 OBl OJIUH SIBJISICTCS BHIUTPBIIIHBIM.

10. [Ipu yBenuMYeHHUH HAMpPSDKEHUS B DJICKTPUYECKOM Ienmu B 2 pa3a COOTBETCTBEHHO C
BepositHOocThiO 0,3, 0,4 u 0,6 MOXET MPOM3OUTH pPa3pbIB DJIEKTPUUECKOW IIETH BCJICIACTBUE
BBIXO/JIa U3 CTPOS 3JIEMEHTOB 1, 2 niu 3. HaliTh BeposSTHOCTH pa3pbiBa IIECTIH.

11. B ypue naxozasatcs 20 mapoB, u3 KoTopbix 12 6enbix u 8§ cuHux. KakoBa BepoATHOCTb TOTO,
gto cpeau 10 BBIHYTHIX mapoB a) Oyaer poBHO 6 Oenbix? 0) OyIeT MOPOBHY OENBIX M CHHUX
mapoB?

12. BepostHOCTh momajaHus CTPEJIKOM B IeJlb INpU OJHOM BbicTpene paBHa 0,9. Kakosa
BEPOSATHOCTH TOTO, YTO &) U3 5 BBICTPENIOB POBHO 2 OyAyT yclemHbIMU? 0) YCHEIIHbIX BHICTPEIOB
Oyznet He 6omnee NByX?

13. BepositHocTh mosiBaeHust coobiTus A paBHa 0,3. KakoBa BeposTHOCTH TOro, yTo mpu 8
WCIIBITAaHUAX COOBITHE A MOSBUTCS HE OoJiee 4eThIpEX pa3?

14. BeposiTHOCTH momajaHus CTPEIKOM B Ielb NpH OJHOM BbicTpene paBHa 0,6. Kakosa
BEPOSATHOCTb, TOTO, YTO: a) M3 6 BBICTPENIOB POBHO 2 OyayT ycHemHbMU? ©) yCHEIIHBIX
BBICTpEJIOB OyJeT He OoJiblIe 1BYX U3 4?7 B) Bce 6 BBICTPEIOB OYIyT yCHEIIHBIMU?

15. B Tupe nsATh pykeid, BEpOSITHOCTH IMOMaJaHusl U3 KOTOPHIX paBHa coorBercTBeHHO 0,5, 0,6,
0,7, 0,8, 0,9. Onpenenuth BEpOSTHOCTH IMOMAJAHUS MPU OJTHOM BBICTPEJE, €CIIH CTPEJIOK OepéT
OJIHO U3 py’Kel HayJauy.

15. Tenedon-aBromaTr obecreynBaeT HY>KHOE cCoequHEHHE ¢ BeposTHOCThI0 0,6. BbI mbiTaerech
JTIO3BOHUTHCS 110 OMPEIEIEHHOMY HOMEPY, UMesl K Hadary onbiTa S MoHeT. CityuyaiiHasi BeIMYMHA -
3TO YWCIO HUCTpayeHHbIX MoOHeT. llocTtpouTs psiag  pacnpeneneHus, MHOTOYTOJIBHUK
pacrnpeneneHus, HAWTH MaTEMAaTUYECKOE OKUAAHUE U TUCTIEPCHIO.

16. [InoTHOCTH BEpOSTHOCTH 3ajaHa Tak: f(x) =A(2+6x), ecmu xc[0,5], f(x) =0, ecmu xz[0,5].
Haiitu: a) xosdpdumment A; 6) P(x>2), P(x>1), P(-1<x<4); B) MaTeMaTU4eCcCKOe OXHJaHUE U
JTUCTIEPCUIO; T) (YHKIUIO paclpeiesieHus, MOCTPOuTh e€ Tpaduk H TpaduK IUIOTHOCTH
pacmpeseneHus BepOSTHOCTH.

17. Ceanc nanpHeil cBsi3M MOABOAHOM noaku anutcs 45 cekyna. IIpu stom HabmromaroTcs
aTMocepHbIe TIOMEXH B CpeAHEM KoJu4yecTBe 7 B 4ac. HalTh BEpOATHOCTH CIIETYIONTUX
COOBITHI: a) 3a BpeMs ceaHca oMex He Oyzer; 6) OyneT xoTs Obl 0JJHa TOMeXa; B) OyJeT pPOBHO
OJIHA TTOMeXa; T) OyJIeT POBHO 3 TTOMEXH.



18. C momomipto HOBOro mpudopa nmposeaeHo 10 nu3MepeHnit HeKOTopoil (hU3NYECcKOl BETHUMHBI,
JUIsl KOTOpou monydeHo cpeanee 3nadenue 2,3 m CKBO, paBnoe 0,02. a) Haitftm TOYHOCTB
npubopa npu HagéxkHocTH 0,95; O)CKOIBKO HAIO MPOBECTH H3MEPEHUH, YTOOBI TOYHOCTD
pe3yiabTara yasousnack? M3amepeHus He UMEIOT CUCTEMaTUYECKUX OLUIHOOK.

19. JTaH COBMECTHBIN psAJl pacupeneieHus TUCKPETHBIX CIIyYalHBIX BeNMW4YuH. TpeOyeTcs HaWTu:
a) MareMaTHueckoe oxunanue, aucnepcuto, CKBO, KoppensuoHHbId MOMEHT U K03 HUILIueHT
koppensiuu  cucteMbl [X,Y]; 6) Oe3yclOBHBIN psifi pacupeneieHus KaXAoW BEJIUYHHBI, B)
YCIOBHBIA psAJl pacHpelesieHusl CIydyallHOW BEJIMYUHBI NPU YKa3aHHOM YCIIOBUM; T') HalTH
BEPOATHOCTH COOBITUS IIPU YKA3aHHOM YCJIOBHUHU.

\x\ 1 9 13
y

2 0,15 0,05 0,05
10 0,25 0,15 0,35
B)Y = 10. r) (X <9) x (Y =2).

20. 3agaHa coBMeCTHas INIOTHOCTh PacIpeieeHHsl IBYX CIy4alHbIX BEIUYUH X U Y
Sfp)= {

Tpebyercs Hailitu: a) kodddunueHt A; 6) MaTemarnueckoe oxunanue, aucrepcuro, CKBO,
KOPPEJLUOHHBIA MOMEHT U Kod3(duuueHT koppensuuu cuctembl [X,Y]; B) IUIOTHOCTb
pacnpeseneHuss Kaxa0M cilydallHOM BEIMYMHBI; T') YCIOBHYIO IUIOTHOCTh paclpenesieHus X
pu ycioBuu Y=1.

A(x +2y), diée x+y=6,x>0,y>0,

0 aia oJéagaiité iaéanoe

21. B 3agaue Haiitu: 1. a) cpennee BeIOopouHoe; 0) cratuctuueckyto aucrnepcuto u CKBO; B)
JTUCIEPCUI0 CpEHEro BbIOOPOYHOro; r) Moay Hu Meauany. 2. IloctpouTs rucrorpammy
pacmipenenenus. 3. HaiiTu TeopeTndeckue 4acTOThl IpPU TUIIOTE3€, YTO CilydaiiHas BeIMYMHA
pacnpezneneHa HopManbHO. 4. [IocTpOMTH MOJMIOH pacrpeeseHnuss U TEOPETUYECKYI0 KPHBYIO
pactipenenenus. 5. [lpumenuts kputepuil [lupcoHa i NPOBEpKHM TUIIOTE3Bl O HOPMaIbHOM
pacrpeneneHuu. 6. IlocTpouTh MOBEpUTENBHBIA MHTEPBAJ JUI CPEJHErO NPH JOBEPHUTEIHHOM
BeposaTHocTH 0,95.

Wurep- | 50| 52 | 54 | 56 | 58 | 60 | 62 | 64 | 66 | 68 | 70 | 72
Baibl [ 52| 54 |56 |58 |60 62|64 | 66| 68 |70]72|74
Yactotsl | 4 20 [ 30 |35 ]60 |8 [ 77|51 [ 3725|145

22. Ilpu nonpOpackiBaHUM MOHETHI 3 pa3a BbINado0 2 repbda (coObitue A). Omnpenenum
BEPOSTHOCTH TOTO, UYTO MPH BTOPOM MOI0paChIBAaHUH BhINAJ repd — coobiTue B. B aTOM ciyuae
coObITHE AB MPOUCXOIUT, MPU CICTYIONIUX IBYX UCX0JaX: «repd — repd — nudpa» uwim « mudpa
—repb — rep6». [Tockonbky Bcero MokeT ObITh 8 UCXOI0B

I'TT, I'TL, IO, O, T, HEL, LT, T
Otcrona P(AB) = é = % . CoOpITHIO A GMaronpusITCTBYIOT 3 UCX0Ja, TO ecTh, P(A) = % Otcrona
P(4B) _18_2
P(4A) 43 3

23. DnexTpoHHas Jjamma paboTaer UCTPAaBHO B TedeHHe ciydaiiHoro BpemeHu T,
pacnpeeiEHHOTO0 10 M0Ka3aTeIbHOMY 3aKOHY:

P(B/ A) =



0, afnée <0
Ae M, &fge 120

Ilo ncreyennn Bpemenu T J1amia BBIXOAWT U3 CTPOS, MIOCIIE YEro €€ HEMEUICHHO 3aMEHSIOT
HOBOHM. HaliTu BepOsATHOCTH TOTO, YTO 3a BpeMs 7 : a) JaMIly He NpUAETCA 3aMEHSTh; 0) JaMIry
npUAETCA 3aMEHATh POBHO TPU Pa3a; B) JIaMILy IPUAETCSA 3aMEHATh HE MEHbILIE TPEX pas.

Pemenune. OTkaspl gamm oOpa3ylOT MPOCTEHIINI MOTOK C IUIOTHOCTBIO A . Maremarndeckoe
OKUJIaHUE 4YHCJa OTKa30B X 3a BpeMs 7T PaBHO a = AT

3
(i T) e—ﬂ‘[ :
3!

f)=

a) Pb,=e*"; 6) P, =

(o)’

B) Ry, =1-(Py+ B +P)=1-e*[l-Ar )].

24. DnekTpuyeckas cxema, cojepkarmas 2 6igoka tuna A, onuH 00k Thna B u 4 61oka tuna C,
COCTaBJICHA TaK, KaK 3TO IMOKa3aHO Ha cxeMe. Ornpeaenutb BEPOATHOCTh pa3pbiBa IIEIH,
HEYCTpaHMMOro C ToMomIblo kimoua K, eciu smeMeHThl Tuma A BBIXOIAT W3 CTPOS C
BepositHOCThIO 0,3, Tuna B - ¢ BepoarHocThio 0,4, a anemenTsl Tumna C - ¢ BeposiTHOCTBIO 0,2.

— -«

—

mr\Tr\ % -
OO N N

25. Hmeercs 6 morpeOuTeneld AIEKTPUYECKOTO TOKA, IS IEPBOTO W3 KOTOPBIX IIPH
OMpENEAEHHBIX YCIOBHSIX BEPOATHOCTH TOTO, YTO TMPOM3OUIET aBapus, MPUBOIAIIAS K
OTKJIIOUEHHIO ToTpedurens, pasHa 0,6, ans Broporo - 0,2, a g 4eThIpéX ocTanmbHBIX - 1o 0,3.
Ornpenenutb BEPOSITHOCTh TOTO, YTO T€HEPATOp TOKa OyJEeT OTKIIOUEH IMOJHOCTHIO, ) €CIH BCE
MOTPEOUTENU COeTUHEHBI MTOCIIEIOBATENHHO, 0) €ClTu MOTPEOUTENN COeTUHEHBI TaK, KaK MOKa3aHO
Ha cXeme

ONCHO
® ® ©
I

26. Anmaparypa cogepkuT 1000 onMHAaKOBO HAAEKHBIX 3JEMEHTOB, BEPOSTHOCTh OTKa3a JJIs
Kaxxoro n3 koropsix paBHa 0,0002. KakoBa BEpOATHOCTb OTKa3a anmnaparypsbl, €CJIU OH HACTYIAeT
IIPU OTKa3€ XOTs Obl OJTHOTO 3JIeMeHTa?

[IpuMeHsIIOTCST KOHTPOJIbHBIE 3a/layll MO TOUCKY HMH(OpMAaIMH, COCTaBICHUIO
IUIAHOB JKCIIEPUMEHTa, aHAIM3y pEe3yJIbTaTOB IKCIHEPUMEHTAa U BOMPOCHI IO
Kypcy ISl CIAEAYIOUIMX KOMIUIEKCOB 3ahau (MIPUBOJSATCS THUIIOBbIE MPUMEPHI C
nepebopoM BapUaHTOB):

27. PaccMOTpETh 3JIEKTPOMAarHUTHOE 10JIE B HEKOTOpoM cpene. Mcxons n3 ypaBHeHnii Makcsenna
BBIBECTH YpaBHEHHS, KOTOPBIM YJOBIETBOPSIOT KOMIIOHEHTHl BEKTOPOB HAINpPSHKEHHOCTH
ANEKTPUYECKOTO W MArHUTHOrO TOJel Juis ciydas, Korja 3ajlaHa IUIOTHOCTh 3apsjoB
p =0, & =ronst, A =const, 1 = const, J = AE (3akon Oma);



Pemenue.
Az A

1) u, —a’Au+ u, =0, a’>=c*/(su);

t

rjae E = (E .E, E 3) - HanpsHKEHHOCTb  DJIEKTpUUYECKoro mond, H= (H ,.H, H 3)-
HanpsHKEHHOCTh MAarHUTHOTO MO, O(X)IUIOTHOCTb 3apsfioB, & OJJIEKTpUUYECKas IOCTOSHHAs
cpensl, 4 - Ko3(HUIEEeHT MarHUTHOM nporumaemoii cpexsl, 1= (I,,1,,1 3) - TOK IIPOBOJAMMOCTH.

s komnioneHT £ w H moiy4aercs OJHO | TO Ke TelerpadHoe ypaBHEHHCE,

28. PaccMoTpeTh AJIEKTPOMArHUTHOE T0JI€ B HEKOTOpoit cpene. Mcxons u3 ypaBHenuit MakcBesia
BBIBECTH YpaBHEHUS, KOTOPHIM YJIOBJIETBOPSIIOT KOMIIOHEHTHI BEKTOPOB HAIPSHKEHHOCTH
JJEKTPUYECKOTO ¥ MAarHUTHOTO MOJIEH I CiIydas, KOrja cpella — BaKyyM U TOKH OTCYTCTBYIOT.
Pemenue.

0° ) 4rc? 0° ) ue 0@, )
——a'Alp, =— , | == —aAlp=0, ———=>—-divp=0,
ot’ Po &u P\ ¢ c Ot 4
rue Ez(E I,EZ,E3) - HampspKEHHOCTb  AJIEKTPUYECKOrO  ITOJIA, ﬁ:(H ,,HZ,H3) -

HaIpsDKEHHOCTh MarHUTHOTO MOJIA, O(X)IUIOTHOCTh 3apsAloB, & D3JEKTPUYECKas IOCTOSHHAs
cpensl, 4 - KodhUIIMEeHT MarHUTHOM NpoHuaemMoi cpeasl, | = (I 150 3) - TOK MPOBOJUMOCTH.

I[JI?I 9TOI'0 cirydas BBOJAUTCA T-IE’:TI)IpéXKOMHOHCHTHI)H\/'I 3HeKTpOMaFHHTHI:Iﬁ IIOTCHI M AJI
((/’oafﬂ)a »= ((Pu@,%), C TIOMOIIBIO KOTOPOTO pPEICHUE ypaBHEHWH MakcBeia UIIeTCs B BUC

c Ot u
29. Haiitu pemienue ypaBHenus Jlamnaca B nosynosoce 0<x<a, 0<y<oo,
yIOBJIETBOPSIONIEE KPACBbIM YCIOBUIM

u(0,y)=0, u(a,y)=0, u(x,O):A(l—gj, u(x,0)=0, (OSGSa)
a
zn

AA S =y . nmx
Pemenue. u(x,y)=—2—a 4" smn
Tan a

30. B ocBeTHTEIBHYIO CETh MapaslieNibHO BKIOUeHo 20 mami. BeposTHOCTB TOTO, uTO 32 Bpems T
namma Oyner BkitoueHa 0,8. [Monw3ysick HepaBeHCTBOM YeObImEéBa ONMpEACTIUTh BEPOSITHOCTH
TOTO, YTO a0COJIOTHAs BEJIMYWHA PA3HOCTH MEXJIy YHUCIOM BKIIOYEHHBIX JIAMII M CPEAHHUM
YUCIOM (MaTeMaTHMYECKUM OXXUJAHHMEM) BKJIIOUEHHBIX JIaMI 3a BpeMsl I OKa)KeTCs: a) MEHbIIe
TpEX; 0) HE MEHbIIIE TPEX.

Orser; a) P(X —16)<3)>0,64; 6) P(X ~16>3)<0,36.

31. C nomorsi0 HOBOro Npubopa nmpoBeaeHo 12 u3MepeHuil HeKOTOpoi (PU3NUECKON BEITUYHHBI,
JUIsT KOTOpoW mosyudeHo cpeaHee 3HadeHue 2,6 u CKBO, paBnoe 0,03. a) Haiftm To4HOCTH
npubopa mpu HagéxkHoctH 0,95; 6) CKONBKO HAJO MPOBECTH H3MEpPEHUH, YTOOBI TOYHOCTH
pe3yabTaTa ynousiack? M3MepeHns He HIMEIOT CUCTEMAaTHYECKUX OIHMOOK.

32. CpeaunHasi ommbka M3MEpeHHs AadbHOCTU paauosiokaropom + 10 m, a cucremarudeckas
omuOKka oOTcyTcTByeT. Ormpenenuth a) AUCTIEPCUI0 OIMMOOK W3MEpPEHUsl ajdbHOCTH; O)
BEPOSTHOCTh TMOJYYEHHs] OMIMOKH W3MEpeHUs MalbHOCTHU, MO aOCONIOTHOW BeJIMYHMHE HE
npeBocxoasmen10 m.

33. OmbITOM YCTaHOBJIEHO, YTO OIIMOKa mpudopa s MU3MEpPEeHHs NaTbHOCTH MOMYUHSICTCS
HOPMaJIbBHOMY 3aKOHY cO cpeauHHo ommbkoil E = 10 M. Omnpenenuth BEpOSITHOCTh TOTO, YTO
onpeaenéHHas STUM MPUOOPOM JANBLHOCTH OYJET OTKJIOHATHCS OT UCTHHHOW HE Oojee, yeM Ha
15 m.

Pemenne. OTKIIOHEHUE OT MaTeMaTU4ecKkoro oxuganuss X —m, =15, E=10.



VYuursiBas cBsa3b ¢ CKBO, nomyuum

E
o = = 14,85
0,6745

P(-15 < X <15) = P(|X| <15) = 2@ ,( 585) =2-0,3437 = 0,69

1
14,

NX ~15 A
Ecte Tabmuue! qig (D(E] .Torma P(-15<X <15)= @(ﬁj = @(1,5) =~ (,6883

4.1. Memoouueckue mamepuanst, onpeoenarouiue npPoyeoypsvl OUEHUBAHUS
3HAHUIl, YMEHUIl, HABLIKOE U (UU) ONLIMA 0eAMeIbHOCMU, XAPAKMEPUYIOUUX
Imansvl Popmuposanus KoOmnemeHyuii

4.1.3. Meroauka OLIECHKHA YCTHOTO 3a4eTa

K 3auéry nmomyckaercsi oOydarommiicss npu ocBoenuu dTama Il B TeueHume
cemectpa. B xome ycTHOoro 3auera acnupaHty 3aaaercsa 3 Bompoca. OueHka
«3a4TEHO» BBICTABJISCTCS NPU ITOJHOM, PAa3BEPHYTOM OTBETE HA BCE TPU BOIpPOCa
WJIM TIPY TIOJIHOM, Pa3BEPHYTOM OTBETE Ha JIBa BOIIPOCA M YACTUYHOM OTBETE — HA
Tpetuid. IIpu oTBeTE Ha 1Ba BOIpOCa M MOJHOM OTCYTCTBHHM OTBETA HA TPETUW WIIU
HETIOJITHOM OTBETE Ha BCE TPU BOIPOCA CTABUTCS OLIEHKA «HE 3a4TEHO).

a) OCHOBHas y4yeOHas quTepaTrypa™
1. Torman, A.Ill. CrneunanbHble pa3felbl MaTeMaTUYeCKOW (DU3UKU W OCHOBBI
MaTeMaTHYECKOro aHajau3a: YueOHoe nocodue misa actiupantoB / A.Ill. T'oTtmaH.-
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3. JInpumuu, M. A.
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JIndmmui ; JIudmmu M.A. - Mocksa : Jlans, 2016. - ISBN 978-5-8114-2026-1. —
Pexxum noctyna:http://e.lanbook.com/books/element.php?pll _id=71720

7. MeToanueckue yKa3aHusl JAJs1 00y4alIUXCHA MO0 OCBOCHUIO JAUCIHHUIINHBI
(Monay.Jist)

4. Kynenun, OJer I'eoprueBuy.

Brrunciienne kinacca onpeaesi€HHbIX MHTETPAJIOB U CYMMUPOBAHUE HEKOTOPBIX
HECTaHJAPTHHIX (PYHKITMOHAIBHBIX PANIOB [ DJIEKTPOHHBIN pecypc] : MoHorpadws /
Kynenun Ouner ['eopruesnu, CmupHoBa Exkatepuna BukropoBna, @omun Bacunuit
NBanosuy ; O. I'. Kynenun, E. B. CmupaoBa, B. 1. ®omun ; M-Bo tpancn. Poc.
®eneparuu, PI'OY BITO "HI'ABT". - HoBocubupck : HTABT, 2009. - 89 c. -
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CerteBoii pecypc. OTkpriBaeTcs ¢ ucnonb3oBanuemM Adobe reader Bepcun 9.0 u
HoBee. - ISBN 978-5-8119-0320-7.

8. IlepeyeHbp y4eOHO-METOAMYECKOIr0 OO0ecHeYeHUsi IJIS CAMOCTOATEIbLHOU
padoThI 00y4aKOUIUXCH 10 JUCHUILINHE (MOAYJIIO)

5. IInckynoB Hukonain CeménoBuy.

JuddepennmanbHoe 1 HHTETpaIbHOE UCUUCIICHUS © yueOHuK : B2 T. T. 1/
[MuckynoB Huxonaii Ceménonuu ; H. C. [Tuckynos. - CII0. : Mudpun : I'n. pen.
¢bu3z.-mat. ut., 1996. - 416 c. (46 3K3.)

6. [InckynoB, Hukounaii CeméHnoBu4.

JuddepennmanbHoe 1 HHTETpaIbHOE UCUUCIICHUS © YUeOHUK : B2 T. T. 2/
[TuckynoB Huxomnait CeménoBuy ; H. C. IluckyHnos. - 11-e u3z., crep. - Mocksa :
Hayka, 1976. - 576 ¢ (5 7k3.)

9. IlepeueHb pecypcoB HHPOPMAUMOHHO-TEJCKOMMYHUKAIIMOHHOM CeTH
"UurepHer" (aanee - cerb ''HHTepHer'), HEOOXOAMMBIX I OCBOCHUS
AUCHHUIUIMHBI (MOIYJIs1)

7. HayuHo-TexHuyeckas onoimnorexka CUOMPCKOTO rocy/1apCTBEHHOTO
YHUBEPCHUTETA BOAHOTO TpaHCHOpTa [ DNEKTPOHHBIN pecypc]|. — Pexum nocrtyna:
http://library.nsawt.ru, CBOOO HBIN. — 3aril. C IKpaHa.

8. Ilepeyenp UHGPOPMAUMOHHBIX TEXHOJOTHH, WCHOJb3yeMbIX MPH
OCYILECTBJIEHMH 00pPa30BaTEJILHOIO Mpomecca Mo AUCHUILUIAHE (MOIYJII0),
BKJIKOYAsl MepeYeHb MPOrpaMMHOro odecredeHnsi M  HMHGOPMALMOHHBIX

CIIPABOYHBIX CUCTEM (IIPH HEOOXOAUMOCTH)
1. Onepanuonnas cucrema Microsoft Windows 7. (http://www.microsoft.com).

13. Onucanme MaTepHaJbHO-TEXHHYECKOW 0a3bl, HeOOXOAUMOM s
OCylleCTBJIEHHsI 00pa30BaTEeJIbLHOI0 MpoIecca Mo JUCHUIINHE (MOYJII0)

HanmenoBanue

CHeNHAIU3HPOBAHHBIX Ay TUTOPHH, Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA
Ka0MHeTOoB, J1a00paTopui

HaGop aeMoHCTpallMOHHOTO  OOOpYyAOBaHHUS U

YyeOHast ayautopusi AJisi MPOBEACHUS N
y4eOHO-HATJISIIHBIX TTOCOOM, B TOM 4YHCIE: JIOCKa

3aHATHI JICKITMOHHOI'O THUIIAa

yueOHasl.
YueOHast ayautopusi Ansi mpoBeneHus | Habop  JeMOHCTpallMOHHOTO — O0OpyIOBaHUS U
3aHATHI CEMUHAPCKOTO THIIA y4eOHO-HATISIIHBIX TMOCOOM, B TOM 4YHCJE: JIOCKa
yueOHasl.

Kommbrorepnas TEXHHUKA C BO3MOKHOCTBIO
[Tomemienne Ui CcaMOCTOATENBHOMN | MOAKIIOYeHUs K cetn "HMHTepHeT" u obecrieueHuEM
paboThl JOCTyIa B AJIEKTPOHHYI0 HWH(OPMAITHOHHO-
00pa30BaTeNbHYI0 Cpey OpraHu3aIiy.
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