MHUHUCTEPCTBO HAYKHM U BBICIHIEI'O OBPA3OBAHUA
POCCHUHCKOMH ®EJIEPAIINN
denepanbHOE rOCy1IapCTBEHHOE OIOIX)KETHOE 00Pa30BATENBHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHuUs
«BOpOHE)KCKHN IrOCY1apCTBEHHBIN TEXHUYECKUM YHUBEPCUTET»

YTBEPXJIAIO

rs

Mevag ;{?aKynbﬁg' Ta PAJIUOTEXHUKH U DIEKTPOHUKH
s ,2’-_‘ / B.A. He6onbcun /
i

« 19 » wmons 2020r.

PABOYASA ITPOT'PAMMA
JTACIHUTUIAHBI

b1.0.15 «CneuriiaBsl MAaTEMaTUKI)

Hanpasaenne nmoarorosku 11.03.03 KonctpyupoBanue u T€XHOJIOTUS
AIIEKTPOHHBIX CPEACTB

Ipoduis [IpoekToOpoBaHKUE U TEXHOIOTHS PAAUOIIEKTPOHHBIX CPEACTB
Kpanupukanus BbINYCKHUKA OaKkanaBp

HopmaTtuBHblii nepuoa odyuenust 4 roga/4 roma 11 m.

dopma o0ydeHnnsi ouHasi / 3a04Hasl

I'ox mauana moaroroBku 2020

Y

7

ABTOp MPOTPaMMBI L~ ™ [Vckosa HB./
3aBeayrommii kaheapoi
Briciielr maTemMaTuku u

(pU3HKO-MaTEMaTHYECKOrO
MOJICITUPOBAHUS @L /bataponos N.JIL./
PykoBonurens OITOII i,
,ﬂ,b}%/ /Mypatos A.B./
3

Boponex 2020



1. HEJIA 1 3AJJAYU JTUCITUITJIMHBI
1.1. Hean aucuMnInHbI
Bocnuranue n1ocTaTouHON MaTEMaTHYECKON KyJIbTYpbl, IPUBUTHE HABBHIKOB
WCIIOJIb30BaHUsl MaTeMaTHYeCKUX MeToAoB. DopmMupoBaHHE 3HAHUN B 00JACTAX
W3YUYCHHS.
1.2. 3apga4yu ocBOEHMS TUCHUIIIHHBI
JlaTh sicHOE€ TOHMMaHUE HEOOXOIMMOCTH MaTeMaTHIECKOro 00pa3oBaHusl B 00IIeih

NOATOTOBKE WHXKEHEpA, MPEJCTaBICHUE O PpOJIM M MECTE€ MaTEeMaTUKH B
coBpeMeHHOM Mupe. Hayunts yMeHHio onepupoBaTh ¢ aOCTPaKTHBIMH O0BEKTaMU
U OBITh KOPPEKTHBIM B YHNOTPEOJIEHUM MAaTEMaTUYECKHUX IMOHATHUNA, CUMBOJIOB IS
BBIPAKEHUSI KOJIMYECTBEHHBIX U KAaUYE€CTBEHHbIX OTHOIICHHH. IMeTh JocTaTouHyr0
OOLIHOCTh MAaTEMaTUYECKUX TOHATUA M KOHCTPYKIUH, 00€ClneurnBaronyo
IMIMPOKUN CHEKTP MX HPUMEHMMOCTH, Pa3yMHYI0 TOYHOCTh (HOPMYIHPOBOK
MaTeMaTHYECKHUX CBOMCTB U3y4yaeMbIX 00beKTOB. HayunTh yMEHHUIO UCIOIb30BATh
OCHOBHBIC TIOHATUSA OIEPALMOHHOIO HCYUCICHHUs, TEOPUU BEPOSATHOCTEH U
MaTeMaTUYECKOW CTATUCTUKH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII
Huctmmumaa  «CrenriaaBel  MaTeMaTHKW» OTHOCUTCS K JUCIUIUIMHAM
BapuaTUBHOM "actu Oioka b1.

3. IEPEYEHDB INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 110
JUCIUIIVIMHE
IIpouecc u3ydenus nucumIuIvEbl «Crien.riiaBbl MaTeMaTHKW HAIpaBJICH Ha
(dopMupOBaHUE CIETYIOMINX KOMIETSHLINM]:
YK-1 — Cnoco0GeH oOCyHIeCTBISTh TOWUCK, KPUTHYECKUH aHalu3 U CHUHTE3

HH@)OpMaHI/II/I, IIPUMCHSATH CUCTEMHBIN moAXO0J JJIA pCIICHUS ITOCTABJICHHBIX 3a/1a4.

OIIK-1 - CpoocobeH NpHUMEHSITh €CTECTBEHHOHAYYHbIE M OOILIEHH)KEHEPHBIE
3HAHUSA, METOJBl MAaTeMaTUYECKOr0 aHajau3a M MOJECIMPOBAHUS B WHKECHEPHOU
NEATENIbHOCTH,  CBSI3aHHOM C  NPOEKTUPOBAHUEM U  KOHCTPYUPOBAHUEM,
TE€XHOJIOTUSAMHU MPOU3BOJICTBA IPUOOPOB U KOMIUIEKCOB HIMPOKOTO Ha3HAYCHHUSI

Pe3yabTaThl 00yUeHUs, XapaKTepu3ylomimue

Komnerenuus
choOpMUPOBAHHOCTH KOMIIETCHIIMH

VK-1 3HaTh METOJI CUCTEMHOI'O aHaJIn3a

YMeTh NPUMEHITh CHCTEMHBIN MOAXO]T JJIs1 PELICHUS
IMOCTaBJIEHHBIX 3a1a4




BJIaACTh MCTOI[PIKOfI CUCTCMHOTI'O Imoaxoaa I peuICHUA
ITIOCTAaBJICHHBIX 3aJ1a4

OIIK-1

3HAaTb OCHOBHBLIC 3aKOHBI TCOPHUU BCpOfITHOCTCﬁ 141
MaTEMaTHUYECKOM CTaTUCTUKHU U OIICPpaIMOHHOI'O
NCUYUCICHUA.

YMETH IPUMCHATH MCTObI TCOPHUHA BepOﬂTHOCTeﬁ u
MaTEeMaTHUYECKOM CTAaTUCTHUKH; OINICPAINNMOHHOI'O NUCUUCIICHUA
JJI1 pCIICHUS 3aaa4.

BIaACTh HaBbIKaMH HCIIOJB30BaHUA MAaTCMATHYCCKOT'O
arIapara TCoOpnun BCpOfITHOCTeﬁ 1 MaTeMaTUYECKOU
CTAaTUCTHUKHU, OIICPALNMOHHOI'O NCHUCIICHUA IJI PCIICHUA
IMMPAKTHYCCKUX 3a/1a4.

4. OFBEM JUCHUIIJIMHBI

0611135[ TPYAOCMKOCTb JUCHUILIMHBI «CHGI_[FJIaBI)I MAaTCMAaTHUKN» COCTABJIACT

53.e.
Pacnpenenenue TpyJ0eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN
o4yHasi popma 00yueHusI
§ Beero | CeMecTpEl
Buasr yueO6HOM paboThI
4acoB
4
AyauTopHble 3aHATHSA (BCEro) 72 72
B Tom uucne:
Jlexuun 36 36
[Ipaktuueckue 3ansarus (113) 72 72
CamocrosiTesibHasi padoTa 36 36
KypcoBas padota + +
Buapl npoMexyTOUHOM arTecTauuu — 3K3aMeH, | 36 36
OO01as Tpy10€MKOCTh
et TPy A 180 180
aKaJIeMUYECKHE Yachl 5 5
3.€.
3a04Has popma 00y4eHusI
§ Beero Cemectpsl
Bunpr yue6HOM paboTh
4acoB
4
AyauTOpHBIE 3aHATHA (BCEro) 12 12




B TtoMm 4gucie:

Jlexun

[Ipaktuueckue 3ausarus (113)

CamocrosiTeibHast padoTa

159

KypcoBas pabora

Yacel Ha KOHTPOJIb

Bubpl mpoMexXyTOYHOM aTTecTaluu — 3K3aMEH

OO6miast TpPyJ10€EMKOCTh
aKaJeMUYCCKUEC YaChI
3.€.

180

180

5. COAEP KAHUE JUCIUIIJIMHBI MOAYJIA)
pacnpejaesieHue

5.1

Conep:xkanne

pa3nesioB

TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouyHasi popma o0yueHust

JUCIHUILIMHBI

Hu

Ne
/1t

HaumMeHnoBaHue TeMbI

ConepxaHue paszena

Jlekn

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
qac

1

OnepaunoHHoe
UCYHUCIICHUE

[Ipeobpazosanue Jlamnaca: opuruHajibsl 1
n300paXkeHus ; CBOMCTBA MPeoOpa30BaHusL.
Ob6partHoe npeobpa3oBanue Jlammaca.
Hurerpan dioamens. Pemenue
nudhepeHIMAIBHBIX ypaBHEHUH
OIlepaniOHHBIM MeToI0M. Pemenne
MHTETPAJILHBIX yPaBHEHUH ONEePalOHHBIM
METOJIOM.

24

38

DIeMEeHTHI TEOPHU
BEpOSATHOCTEN

DnemeHTH KoMOuHaTopuky. CirydaiiHbie
cobsrtust. Kimaccudeckoe onpenenenne
BeposTHocTH. Popmyna baiteca. Cxema
Beprymnu.

CrnyuaiiHble BeJIMUUHBI. 3aKOHBI
pacipe/iesieHus: JUCKPETHON U HelpepbIBHOU
CIy4alHbIX BeJIMYUH. DyHKLIUA
pacnpenenenus. [1n10THOCTE pacnpeeneHus..
YucnoBsle XapaKTepPUCTUKH.

CucTeMslI CITyqJaifHBIX BEITHYHH.

16

14

24

54

DIeMEHTBI
MaTeMaTHYEeCKOU
CTaTUCTHUKHU

Bri6opku 1 ux xapakTepucTuky. TodedHsle
Y MHTEpBaIbHbIE OLIEHKH TapaMeTpOB
pacnpenenenus. [IpoBepka runores o 3akoHe
pacrpeneneHus.

14

14

24

52

Hroro

36

36

72

144

3a04Has popma o0ydyeHus1

HaunmenoBanue TemMbI

Copnepxanue paszena

Jlexi

[Ipax
3aH.

CPC

Bcero,
yac

OnepanuoHHoe
HCUHUCIICHUE

IIpeo6pazosanue Jlamnaca: opurnHaIBL 1
HN300pakeHus; CBOICTBa IIpeoOpa3oBaHusl.

Oo6parHoe npeodpazoBanue Jlammaca. MHTETpan

Jroamerns. Pemenne nuddepeHunanbHbIX ypaBHEHUN

57

61




OIepallMOHHBIM METOJIOM. PellieHne nHTerpagbHbIX
ypaBHEHHUH ONEPalHOHHBIM METOJIOM.

2 |DnemeHTHI TEOPUU OnemenTsl koMOuHaTopuKy. CirydaiiHbIe COOBITHSI.
BEpOSATHOCTEH Knaccuueckoe onpenenenue BepostHocty. Dopmyia
Baiieca. Cxema bepnyiu.

CrydvaiiHble BETUYMHBL. 3aKOHBI paclpeesIeHHs
JIUCKPETHOM U HENPEPHIBHOM CITy4alHbIX BEJIUYMH.

2 4 50 56
®yHkuua pacnpenenenus. [noTHocTs
pacnpeneneHus. UncnoBble XapaKTePUCTHKH.
Cucremsl Cily4allHbIX BEJIMYMH.
3 |DnemeHTHI Br10opku 1 X XapakTepucTUKHU. ToueuHslie 1
MaTeMaTHYeCKOM UHTEPBAJIbHBIE OLIEHKU NapaMeTPOB paclpeieNCHHUs]. 2 2 50 54
CTaTHCTHKU IIpoBepka rumores o 3aKOHE PacIIPeAEICHHUSI.
Hroro 6 8 157 171

5.2 Ilepeyenn J1a00paTOPHBIX PadOT
B coorBerctBUM ¢ y4eOHBIM TUIAHOM OCBOEHUE JUCHUIUIMHBI HE
npeaycMaTpuBaeT 1abopaTopHbIX PaboT.

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢ y4eOHBIM IUIAHOM  OCBOCHHME  JUCIHUILIUHBI
peIycMaTpUBAET BHITIOJHEHNE KypCOBOM paboThI B 4 cemecTpe.

[IpumepHas TemMaTHKa KypcoBOil pabOTHI:

Cas3p npeoOpazosanuii @ypse u Jlamnaca,

CBoiicTBa OpUTHHAJIOB U U300paKEHUI U UX IPUMEHEHHUE,

Paznuunbple cmocoObl HaxXOXACHUS 1O HW300pAKEHUIO OpHUIrMHajla M
MIPUMEHEHHUE,

Pemenue nuddepeHunanbHbiX ypaBHEHUH U cucteM auddepeHnnanbHbIX
YPaBHEHHI ONEPALIMOHHBIM METOJIOM,

Peuiennie MHTErpaJIbHBIX YPABHEHHI ONEPALIMOHHBIM METOJIOM,

HoxoxeHne OTKIMKAa Ha pa3JIMYHbIe BXOJHBIE CHUTHAJIBI IPU HYJIEBBIX
HayaJbHbIX YCIOBUSX,

OnepanmonHbiii MmeToy aHanuza LC nenei,

Oneparmonnsii MmeTo; aHanu3a RC nemneit

OnepanmoHHbli MeTo 1 aHanmu3a LR nenei.

[IpenycmoTpeHa KOHTpoJibHasi paboTa 1o TemMe «DJIEMEHThl TEOpUHU
BEPOSATHOCTEW» Ha 9 Hexene.

[IpenycMOTpeH THIOBOM pacyer MO TeMe «DJIEMEHThl MaTeMaTUYECKOU
CTaTHCTUKWY», BblJlaua 3ajanus Ha 13 Henene, npuem Ha 16 Henene

7. OHEHOYHBIE MATEPUAJIbI IS TIPOBEJIEHUSA
MNPOMEXKYTOUYHOM ATTECTALIUU OBYYAIOIIUXCS IO
JAUCHUIIJIMHE
7.1. Onucanue nmokasarejed M KpPUTEpHEB OLCHUBAHHUS KOMIIETEHIUI




Ha pa3/IMYHBIX 3Tanax ux ¢GopmMupoBaHus, ONIMCAHUE HIKAJ OLCHUBAHUSA
7.1.1 DTan TeKyuero KOHTPOJisi
Pesynbrartel TEKymero KOHTPOJIS 3HAHUM U MEXKCECCHUOHHOW aTTECTaLluU

OLICHUBAIOTCS 110 CIEAYIOLIEN CUCTEME:
«aTTEeCTOBAHY;
«HE aTTECTOBAH).

Komme- PesynbTaThl 00yuenns, XapaKTepusylouue Kpurepun
TeHUM yc(l)ole/IPOB);HHOCT’b K(l))MﬂeT[e’Hu);mm OHSHHBEHI/IH ATTecToBan He aTrecroBan
VK-1 3HaTh METO/ CUCTEMHOI'0 aHaIu3a Pemenue He Beimonnenue pabot B|  HeswinosineHue
MeHee MOJIOBUHBI [CPOK, pabor B cpoK,
MPaKTUYECKUX  [MPEAyCMOTPEHHBIH B|IpeayCMOTPEHHBIHN B
3ajad, pabounx pabounx
porpaMMax IporpaMMax
YMeTh NpUMEHSATh CUCTEMHbBIN Pewenue ne Bremonaenue pabot B|  HepbimonaHeHue
TTOIXO TS PEIICHHUS TIOCTaBIICHHBIX |MEHEe MOJIOBUHBI CPOK, paboT B CpOK,
3amaq CTaHJAPTHBIX MIPEIyCMOTPEHHBIN B | IPEeAyCMOTPEHHBIH B
MPAKTHIECKIX pabounx pabounx
3a/ad, IporpamMMax porpamMmax
BnageTs METOOUKON CUCTEMHOIO Pemenue e Brmonaenue pabdot B HesrbimosnHeHnue
MMOIXOMa JUISl PEIICHHUS TIOCTABIICHHBIX |MEHEE OJIOBUHBI CPOK, paboT B CpOK,
3amaq MIPUKIIATHBIX MPEIYCMOTPEHHBIN B | IPEAyCMOTPEHHBIH B
3a1a4 B paboumnx paboumnx
KOHKPETHOH porpamMmax IporpaMMax
MpeaIMETHON
o0JacTH,
OIIK-1 3HaTh OCHOBHBIE 3aKOHBI TEOPUU OtBer He MeHee |Brimosnnenue pador B|  HeBbinonnenue

MaTeMaTU4eCKOro anmapara TeOpuu
BEPOSATHOCTEN U MaTEMAaTUYECKOU
CTaTUCTHKH, ONEPALlHOHHOTO
HWCUYNCIIEHUS JUIS PELLICHUS
MPAaKTUYECKUX 3a70a4

MEHee MOJIOBUHEI
MPUKITaIHBIX
3a71a4 B
KOHKPETHOU
IpeIMETHOU
obacTw,
BBITIOJTHEHHE
IuTaHa paboT 1o
HaIMCAHUIO
KypCOBOH
paboTHI

CPOK,
[IPEYyCMOTPEHHBIN B
pabounx
IIporpaMMax

BEPOSATHOCTEN U MAaTEMATUYECKOU YeM Ha IIOJIOBUHY CpOK, padoT B CPOK,
CTaTUCTHKH U ONEPALOHHOTO 3a/1aHHBIX B MPEeAyCMOTPEHHBIN B | IPELyCMOTPEHHBIN B
HACYUCIICHUS IIpoLecce onpoca pabounx pabounx
BOIIPOCOB IporpaMMax IporpaMmMax
yMETh MNPHUMEHATH METOAbl Teopuu|Perienue He Brmmonnenue pabor B|  HeswimosineHue
BEPOSITHOCTE M MaTeMaTHUYECKOM [MEHee IMOJIOBUHBI CPOK, paboT B CpOK,
CTaTUCTHKH; ONEPAaLMOHHOI0 |CTaHAAPTHBIX [IPEAYCMOTPEHHBIN B | IPELYCMOTPEHHBIN B
HUCYHCIICHUS AJIs PELLEHUs 3a7a4 MPaKTUYECKUX pabounx pabounx
3a1ad, IIporpaMmax [IporpaMmax
HallucaHue
KypCOBOH
paboTsI
BJIAZIETh HABBIKAMU UCIIOJb30BaHus  |PemieHue He Bremomnaenne pador B|  HepsimonaeHnue

padoT B CPOK,
IIPEyCMOTPEHHBIN B
pabounx
nporpammax

7.1.2 JTan npoMeKYyTOYHOT0 KOHTPOJISI 3HAHUI

Pesynbprarsl

MPOMEKYTOYHOTO KOHTPOJISI 3HAHUM OLIEHUBAaKOTCA B 4

ceMecTpe sl o4HOM (opmbl 0o0yueHuss B (popme sk3aMeHa, 4 cemecTpe s
3a04HOU (POPMBI

Komme-
TEHIUS

Pe3yabTaThl 00yueHus,
XapakKTepH3ylomue
copMHPOBaAHHOCTH
KOMIIeTeHLHH

Kpurtepun
OLlCHUBAHUS

OTJIHYHO

Xopowmo

Ynosi.

Heynos.




[Iponemonct
Sagasn PHpOBaH IIponemoncTp
peneHbl B|BEpHBIA X0
Pemienne MIOJTHOM peleHus nposart
VK-1 3HaTh METOJ CUCTEMHOTO HpAKTHHYECKHX obneMe ulBoex, HO He BepHBIM  Xxo0xa|3amaum  He
aHajau3a peteHust B|peleHbt
3a7a4 MOJTyYEHBI MOJIy4YeH
BEPHBIC BEpPHBIN OonbLInHCTBE
3a1a4
OTBETHI OTBET BO BCEX
3aj1ayax
YK-1
YMETb NIPUMEHSTh Pewenne 3amauun [Iponemoncr | [Ipogemonctp | 3amauu He
CUCTEMHBIN IIOAXOJ ISl |CTaHAAPTHBIX pELIEHE] B pHupoBaH HpOBaH pELIEHEI
pEIICHUS MOCTABJICHHBIX |MPaKTUYeCKUX MTOJTHOM BEPHBIH X0 | BEpHBII X0/
3a1a4 3a1a4 o0BeMe U penreHus peuIeHus B
TIOJTyYCHBI BCEX, HO HE | OOJIBIIMHCTBE
BEpHBIE MOITyYeH 3a7a4
OTBETHI BEPHBII
OTBET BO BCEX
3a7a4yax
Bnanets MmeToaukoi Pemenue 3amaun IIponemoncr | [Ipogemonctp | 3amauu He
CHUCTEMHOT0 MOAX0/1a IS |TPUKIIaTHBIX penieHbl B p UpoBaH HUpOBaH penieHbl
pEIIeHUs TTOCTABIIEHHBIX |3a/1a4 B TTOJTHOM BEpHBINA XOJ | BEpHBIN X0
3a1a4 KOHKPETHOM o0bemMe u peleHus pelIeHus B
MpeaMETHON I10JIy4Y€HBI BCEX, HO HE | OOJIBIIMHCTBE
obmacTu BEpHBIC MOJIy4YeH 3a7a4
OTBETHI BEPHBII
OTBET BO BCEX
3aJ1ayax
OIIK-1 [3HaTh OCHOBHEIC 3aKOHEI |TecT Brmonnenne | Bemonnenue | Beimonnenue B Tecte
TEOPHH BEPOSATHOCTEN U Tecta Ha 90- | Tecta Ha 70- | Tecta Ha 50- | menee 50%
MaTeMAaTU4YECKOMI 100% 90% 70% IIPABUIIBHBI
CTATUCTHUKH U X OTBETOB
OTIEPAITMOHHOTO
HMCUNCIICHUS
YMETh MpUMEHSITH | Perenue 3amauun IIponemoncr | [Ipogemonctp | 3amauu He
METO/IbI TEOPUH | CTAaHAAPTHBIX penieHbl B p UpoBaH HUpOBaH penieHbl
BEPOATHOCTEN H|TIPaKTUYECKUX TIOJTHOM BEpHBIN XOJ1 | BEPHBINA X011
MaTeMaTH4eCKOi 3a7a4 o0bemMe u peleHus pelIeHus B
CTaTUCTHKH, l'[OJ'Iy‘leHbl BCCX, HO HC 6OJ'II)I_IJI/IHCTBG
OTIePaIMOHHOTO BEpHBIC MOJIy4YeH 3a7a4
HCYHUCIICHUS JUTS OTBETHI BEPHBII
penieHus 3amaq OTBET BO BCEX
3aJ1ayax
BJIAJIETh HaBbIKAMU Pemenne 3amaun IIponemoncr | [Ipogemonctp | 3amgauu He
HCITOJIb30BaHHUS TIPUKIIATHBIX pEIICHBI B p ¥poBaH HUPOBaH peIIeHBI
MaTeMaTUIECKOIO 3a1a4 B IIOJTHOM BEPHBI X0 | BEpHBII X0
ammapara TeopHu KOHKPETHOU o0BeME U peeHus pelieHus B
BEPOSATHOCTEH U MIPEeIMETHOM TIOJTyYCHBI BCEX, HO HE | OOJIBIIMHCTBE
MaTeMaTH4YeCKOM obJyactu BEpHBIC MOy YeH 3a7a4
CTaTHUCTHKH, OTBETHI BEPHBIH
OTIEPAITMOHHOTO OTBET BO BCEX
UCUHUCIICHUA OJIA 3agavyax
peLlIeHl/Iﬂ HpaKTl/I‘-IeCKI/lX
3a1a4
7.2 IlpumepHbIii NepeYeHb  OLEHOYHBIX CpPeaCTB  (THMOBBIE

KOHTPOJIbHBbIE 3a/IaHUSl WM HHble MaTepualbl, HEOOX0AMMbIe sl OLEHKH
3HAHUI, YMEHHUI, HABBIKOB U (MJIN) ONBITA AeATEJIbHOCTH)

7.2.1 IlpuMepHblii mepeYeHb 3aJaHUH  IJIA
TECTHPOBAHUIO

MMOoArOTOBKH K



Korma npuMeHsieTcst Ki1acCU4ecKuii croco0 3aaHus BEPOSTHOCTH:

a) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITHIA OECKOHEYHO, BCE COOBITHS
PaBHOBO3MOYXHBIC U HE3aBUCHUMBIC;

0) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITUI 3aMKHYTO, BCE COOBITHUS
HE3aBUCUMBI;

B) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITHII KOHEYHO, BCE COOBITUS
PaBHOBO3MOXKHBIC;

T') IPOCTPAHCTBO JIEMEHTAPHBIX COOBITHII KOHEYHO, BCE DJICMEHTAPHBIC
COOBITHSI HE3aBHCHUMBI.

Korna npumeHnsiercs reomeTpuyeckuii crocod 3a/1aHusi BEpPOATHOCTH:
a) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITHII OECKOHEYHO, BCE COOBITHS
PaBHOBO3MOXHBIC U HE3aBUCUMBIE;

0) MPOCTPAHCTBO JIEMEHTAPHBIX COOBITUN 3aMKHYTO, BCE COOBITHS
HE3aBHCHUMBI;

B) IPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUN KOHEYHO, BCE COOBITUS
PaBHOBO3MOYKHBIE;

T') IPOCTPAHCTBO JIEMEHTAPHBIX COOBITHII KOHEYHO, BCE DJIEMEHTApHBIC
COOBITHSI HE3aBUCHUMBI.

OyHKIUSA pACIPEACIIEHNUS BEPOSATHOCTEN CIyYaliHON BEJIMYHUHBI:
a) HEBO3paCTAIOLIAs;

0) HeyObIBaroOIIas;

B) BO3pacTaroias;

T) yOBIBaIOmIasl.

CyIHOCTb NpeAeIbHBIX TEOPEM U 3aKOHA OOJIBIINX YHUCEN 3aKIH0YAETCS:
a) B OIIPEACIICHUH YUCIIOBBIX XapaKTEPUCTUK CIIyYalHbIX BEJIMYMH IIPU
00JIBIIIOM UKCIIe HAOMI01aeMbIX JaHHbIX;

0) B OBEICHNHU YHCIIOBBIX XapPAKTEPUCTUK U 3aKOHOB PaCIpEICICHUS
HA0JI0/TaeMBIX 3HAYCHUH CIy4YailHBIX BEINYHH;

B) B ONpeJIeJICHUU 00JaCTH NPUMEHEHHS] HOPMaJIbHOTO 3aKOHA
pacnpeneneHus CIy4yailHbIX BEJIMYUH MPU CI0KEHUH OO0JIBILIOTO
KOJIMYECTBA CIIyYailHbIX BEJIUYMH;

F) B MOBCACHHUHN YHUCIOBLIX XdAPAKTCPUCTUK MW 3aKOHOB PpaCIIpPCACICHUA

CﬂyqaﬁHbIX BCJIMYMH IIPpU YBCIINYCHNUUN YHCJIA Ha6JIIO,IIeHI/Iﬁ " OIIBITOB.

KoaddunmenT koppensuu ciiydaiiHbIX BEJIMUNH XapaKTEepPU3YeT:
a) CTENEHb HE3aBUCHUMOCTH MEXY CIy4allHbIMU BEJIUYMHAMM;

0) creneHb HETUHEHHOM 3aBUCUMOCTH MEXKy CITy4YaiHbIMU BEJTUYHMHAMU;
B) CTENEHb JIMHEIHON 3aBUCUMOCTH MEXAY CIIyYalHbIMU BEIMYUHAMU;
I') CTENIEHb PErPECCUU MEXKAY CIAyYalHbIMU BEJIUYHHAMM.

CTaTuCTUYECKOM TUTIOTE301 HA3BIBAIOT:
a) IPEANno0XKEeHNE OTHOCUTEIBLHO CTATUCTUUECKOTO KPUTEPHUSI;

6) MMPCAMNOJIOXKCHHUEC OTHOCUTCIBbHO IIapaMCTPOB WM BHAA 3aKOHa

pacnpeneneHus FeHepalibHON COBOKYITHOCTH;
B) MPEJIIOJIOKEHNE OTHOCUTEILHO 00beMa reHepaIbHOM COBOKYITHOCTH;
I') NPEANOJI0KEHHE OTHOCUTENIBHO 00beMa BHIOOPOYHON COBOKYITHOCTH.




7 | K oneHkaMm reHepasbHON COBOKYITHOCTH MPEIBABISIOTCS CIEAYIOIINE
TpeOOBaHMUS:

a) O1eHka Ao KHa ObITh CTAMOHAPHOM, SproJIMYHON U 3(PPEKTUBHOM;

0) OueHka 10KHA ObITh COCTOSTENBHOM, 3PrOAMYHON U 3P (HEKTUBHOIA;

B) O1ieHKa JT0JKHA OBITh COCTOSATENIBHOM, CTAIIMOHAPHON U SPTOJIUNYHOM;

r) O1neHKa 10KHA OBITh COCTOSITENBHOM, 3P (HEKTUBHOM M HECMENTEHHOM.

8 | YIopsaoueHHBIMU SBJISIOTCS CIEAYIOINE KOMOMHATOPHbIE KOH(PUTypaluu
a) COYETaHMs U Pa3MEILCHHUS;

0) mepecTaHOBKH M COUCTAHHS;

B) IEPECTAHOBKHU M pa3MelLICHMUS;

9 | [ImotHOCTH pacmpesenenus: BEpOATHOCTEH 3TO QyHKIUs

a) HeyObIBarOLIasl U yJIOBJIETBOPSIOIIAs CBOMCTBY HOPMUPOBKU;

0) oTpunaTenpHas ¥ yJOBIECTBOPAIOIIAs CBONCTBY HOPMUPOBKH;

B) HEOTpHIIATEIbHAS M HEYIOBJIETBOPSIONIAs CBOWCTBY HOPMHUPOBKH;

') HEOTPHUIIATENbHAS U YJIOBJICTBOPSIONIAs CBONCTBY HOPMHUPOBKH;

10 | ABnsterca nm QyHkuus f(¢)=e¢* opurunazom? Ecmu ga, To ykas3aTb

MOKa3aTesb PocTa.
A) na, In2;

0) na, 1;

B) J1a, 2;

I') HET.

7.2.2 IlpumMepHblii nepedeHb 3aJaHUN JJA PeUIeHUS CTAHAAPTHBIX
3a1a4

1 DK3aMEHAIlMOHHBIA OWIeT I IMMHCBMEHHOI'0 dK3aMeHa cocTtouT u3 10
BOIPOCOB — 110 2 Bompoca u3 20 1Mo KakJa0u U3 MATH TeM, IIPEJCTaBICHHBIX
B Ounere. [lo kaxmoif TeMe CTYIEHT MOATOTOBWII JIUIIL IMOJOBHHY BCEX
BOIpocoB. KakoBa BEpOATHOCTh TOTO, UTO CTYACHT CAACT 3K3aMEH, €Clu
JUIS1 9TOTO HEOOXOAMMO OTBETUTH XOTsI Obl HA OJIMH BOIMPOC MO KAXKION U3
IISITH TEM B Omiere?

2 | [Ipubop mMoxkeT coOupaThCs U3 BHICOKOKAYECTBEHHBIX JIeTaeH U U3
aetaneil 00byHOrO KauecTBa. M3BecTHO, uTo okoj0 40 % mpubdopos
coOupaercs U3 BEHICOKOKaUECTBEHHBIX JIETAJICH, IPH 3TOM BEPOSITHOCTh
0e30TKa3HoM ero padbotsl 3a Bpemsi t paBHa 0.95. Eciau npubop cobpan u3
neTanael 0ObIYHOTO KaueCcTBa, 3Ta BeposTHOCTh paBHa (.7. [Tpubop
UCIIBITHIBAJICA B T€UEHUE BpeMeHH t 1 paboTan 0e30Tka3Ho. Haittu
BEPOSTHOCTH TOT'0, YTO OH COOpaH U3 BBICOKOKAYECTBEHHBIX JI€TAJICH.




JlaH 3aKOH pacupeacseHus JUCKPETHOU cilydaiiHOM BennuuHbl X. Haltu
MaTEMaTHYECKOE OXKUIAHNE, TUCIIEPCHUIO U CPEIHEKBAAPATUIECKOE
otkioHeHue. [Toctpouts rpaduk GyHKIMH pacnpeneneHusl.

X |45 |70 |95 |120 | 145

p |01 (02 (05 0.1 |0.1

3amana QyHKUMS pacnpeneiieHus F(x) ciaydaiiHoW BenuuuHbl X. Haiitu
MJIOTHOCTH pacrpeaciacHus BEPOATHOCTEU f(x), MaTeEMaTHICCKOE
OKMJIAHUE, JHUCHEPCUI0, CpEIHEE KBAJpPaTUYECKOE OTKJIOHEHHE U
BEPOSATHOCTH IIONAJAHUs CIy4YalHOM BEJIMYMHBI Ha OTPE30K [a; b]

[Toctpouts Tpadmku dyHKIUU pacupeneiacHuss U (QYHKIUU TUIOTHOCTH
pacrpe/e/ieHusI.
0, x<0,

3
X

F(x)= e 0<x<2,

1, x>2.

a=0, b=1.

PaccmaTpuBaercss nByMepHas ciydaiiHas BenuunHa (X,Y), roe X —
MIOCTaBKa ChIpbsl, Y — MOCTyIUIeHHE TpeOoBaHUS HA Hero. M3BecTHO, 4TO
NOCTYIUIEHHE CBhIpbS M TIOCTYIUICHME TpeOOBaHHUS HAa HEr0 MOrYT
npou3onTu B Jr000N AeHb Mecsia (30 mHeil) ¢ paBHOW BEPOATHOCTHIO.
Onpenenurs:

a) BBIP@XEHHE COBMECTHOW IUIOTHOCTH M (QYHKIUU paclpeaeieHus
JIBYMEPHOU CIy4allHON BeIUMYHHBI (X, V),

0) IUIOTHOCTH BEpPOSTHOCTH W (YHKUHUHU PACTIPEETICHUS OJHOMEPHBIX
COCTaBIAOIMMNX X U Y;

B) 3aBUCHMBbI HJIM HE3aBUCUMBI X 1 Y ;

I') BEPOATHOCTH TOTO, YTO IOCTAaBKa CHIPbSl MPOMU3OMIET 10 U TMOCIe
NOCTYIUICHUS] TPEOOBaHUS.

3ajmaHa COBMECTHAsl IUIOTHOCTb paCIpeleNiCeHUs] JIBYMEPHOM cClly4alHOMN
BenuuuHsl (X, Y):

20
Sxy)= 7[2(16+x2x25+y2).

Haiitn pynkumio pacnpenenenus F(x, y).




Ha 3aBome W3roToBIE€H HOBBIM WIPOBOM AaBTOMAT, KOTOPBIA JOJKEH
o0ecneunTh TMOSBICHUE BHIUTPHINA B Tpex ciaydasx u3 150 Opocanuit
MOHETHI. J[JIsi MpOBEpKU rOAHOCTU aBTOMaTa npousBeneHo S00 ucnbpITaHui,
IZI€ BBIATPBII NOSBWICA S5 pa3. OUEHUTb BEPOATHOCTb IOSBICHUS
Bbiurphima. Iloctpouts npubIMKEHHbIE AOBEPUTEIbHBIE TPAHULBI JUIS
OTOW BEPOSTHOCTH NpU y =0.9 HCHONB3ySA: HUHTETPAIBHYIO TEOPEMY
Myaspa-Jlannaca. Kak u3MEHHUTCS JOBEPUTENBHBIA WMHTEPBAJ, €CIU IIPU
TOM K€ YaCTOCTH MOSIBJICHUS BBIMIPHILIA YHCIO HAOJIOIEHUH BO3pacTeT B
10 pa3?

. t
Haiiti n3o0paskeHue TaHHOTO OpUruHana. f(t)=e* cos2t+ shZ +t'e,

Haiitu opuruHani no 3ajaHHOMY U300paKE€HHUIO C MTOMOILbIO CBOMCTB
npeoOpa3oBanus Jlamnaca.

2e7"
F(p)=—"

(p-4)"

10

Haiitu opurunan mo 3ajaHHOMY H300paXEHUIO C TIOMOIIBIO BBIUETOB.

B p2+2
F(p)_(p+1)(p+z)2'

11

Haiitu pemrenne 3anaun Komm.
X'+ 2x" +x =12 +5t+4;
x(O) =-1, x'(O) =0.

12

Pernts cucremy auddepeHnnaibHbIX ypaBHCHHN ONepaliiOHHBIM
METOAOM:

X'=x+3y+2,

{y’ =x—y+l;

x(O) =-1, y(O) =2.

3agavd

7.2.3 IlpumepHblii NepedYeHb 3aJaHMH JIs1 PelIeHUs] NPHUKJIATHBIX

1

OnpenennuTes HaIEKHOCTh CXEMBI, €Cii P; — Hazie:kHOCTh [ — ro anmemenTa
P2

12 P+

Py

B HU3KOBOJIBTHBIX IeKTpHUeckuXx ceTsax 0,4 kB B TeueHue 4eThIpEX 4acoB
¢ auckpetHocThro At = 15 muH. [IpousBogwinch U3MEPEHHsI BEITUYUHBI
Toka Harpy3ku (tabn. 1.1). KakoBa BepOSATHOCTH TOTO, YTO 3a NEPUOJ]
M3MEPEHUI BeJIMYMHA He npeBbicuia 15 A.




Tabmma 1.1.

Hexoonsie danHbvle

Hacosrle
Bemmuunna Toka Harpysku, A
HHTEPBAJIBI
10:00 — 11:00 13 15 14 20
11:00 —12:00 9 14 12 16
12:00 — 13:00 17 24 13 14
13:00 — 14:00 13 9 7 11

B ucnbiTaTenbHOM 1a00paTOPUN U3Y4aloCh BIUSIHUE IEPEMEHHOIO
MarHMTHOTO TOJISl HA MUKPOTpOIlecCOpHbIE penie. brin copmupoBan
JBYMEPHBIN MAaCCUB JIAHHBIX, COAECPKALIUN 3HAYCHUS HANPSHKEHHOCTH
MarHuTHoro nojsi, H u Bpemenu cpabateiBanus peie t. [To BeiOopke
00béMoM N=122, u3Biieu€HHOI U3 ABYyMEPHOI'O0 MacCcHUBa, HalJIeH
ko3ppunuent koppensuuu r =0.4. Heo6xoaumo, npu ypoBHE 3HAUUMOCTH
0.05, npoBepUTh FMIOTE3Y O 3HAYUMOCTH BBIOOPOYHOIO KOA(pPuLimeHTa
Koppessinuu. JIpyruMu ciioBaMu, y3HaTh JE€HCTBUTEIBHO JIX
HaMpsHKEHHOCTh MATHUTHOTO TIOJIS BIIUSIET Ha () (PEKTUBHOCTH PabOTHI
HCCIIEYEMBIX pelIe.

Amnepmetp co mkanoit 0...5 A u kmaccom TouyHOCTH 0.5 MOJKIIOYEH Yepes
Tpanchopmarop Toka (kodpdurment Tpancopmanuu 20/5, Kiacc
tounoctu 0,2) k anexkrpuueckoit nenu. [lokazanus mpubopa — 4,1 A.
OrnpenenuTe BEIMYMHY U3MEPEHHOTO TOKA U MPEIESl OCHOBHOM
JOIYCTUMOM NOIPEIIHOCTH.

Onpenenuth 00J1aCTh U3MEHEHUI YPOBHEN HANIPSHKEHUS TP YCIOBUU
HOPMAaJIbHOTO 3aKOHa pacupezesneHus. [Ipu sTom uMeroTcs ciaenyrommue

UCXOJIHBIC JJaHHbIe (Tab. 3.2)
Tabmuma 3.2.

Hexoonwie oannvie

YpOBHM HalpsKEeHUSA
1 2 3 4 5 6 7 8

U.xB 106,51108,0 | 111,5]110,2 | 109,4|112,0 | 1079 | 109,6

[lapametp

BepoAaTHOCTB TOT0, 4TO CyTOYHBIA PACXOJ DJIEKTPOIHEPIUU HE IIPEBBICHUT
YCTaHOBJIEHHOW HOpMBI, paBHa 0.75. HallT BEpOATHOCTh TOTO, UTO B
Onkaiime 6 CyTOK pacxoj1 3J1€KTPOIHEPIHH B TEUEHUE 4 CYTOK He
IIPEBBICUT HOPMBI.

Haiitu BepositHOCTH TOTO, 4TO 80 13 400 IMPpOBHIX BOJTETMETPOB HE
OyIyT COOTBETCTBOBATH KJIACCY TOUHOCTH, €CIIU BEPOSITHOCTD MOSIBIICHUS
TaKoOro COOBITHS B KQXJIOM UCIIBITAaHUU cocTaBiset 0.2.

ITo pe3ynbTaTam U3MEpPEHN aKTUBHOM MOITHOCTH Ha MOACTAHIIUU B
TEYCHUU Mecs1a ObuT CHOPMHUPOBAH MACCUB IKCIIEPUMEHTAIBHBIX JTaHHBIX.
ITo BeIOOpKE 00BEMA N=20, N3BJICUEHHON U3 T€HEPATILHON COBOKYITHOCTH
(MecsYHBbIN apXUB JAHHBIX MO0 AKTUBHOM MOIIIHOCTH) HAMI€HBI BLIOOPOUYHASI




cpensssa =16 kBT 1 «uCIIPaBIEHHOE» CPEAHEKBAAPATUIHOE OTKIIOHEHHUE =
4.5 xBT. Tpebyercs, npu ypoBHe 3HaunMocTu 0.05, TpoBEpHUTH HYJICBYIO

runore3y Hy, npu konkypupyromen runoreze Hi: P = 16 kBT,
M(P) # 15xBT.

o B wenwm, cocrosimieir wu3 camouHaykumun L um émkxoctm C, BKIIFOUEHHBIX
MOCJICIOBATEIbHO, B MOMEHT BpeMeHH =0 TpPUIOKEHA 3JICKTPOABIXKYIIAs CHIIa
¢ = E(t) . B naganbnbiii MomeHT Bpemenu ¢t = 0,/(¢) = 0,q(¢) = 0. Haiiru I(t),
Sin @t - 17151 YeTHBIX BAPUAHTOB;
eciu E(t) =
COS @t - ISl HEYETHBIX BAPUAHTOB.
BBISICHUTB MPU KaKUX YCJIOBUSAX B KOHTYPE BO3HUKACT PE30HAHC.
10 | B cxeme (cM. puc.) IpH BKIFOUEHHOM pyOMIbHUKE HAMIPSKEHUE Ha

KOHACHCATOPEC PaBHO £, a TOK 4YCpPE3 KAaTyIIKy HHAYKTUBHOCTH PaBCH
E, /R, . Ilpu BBIKIIIOUEHHOM pyOMIbHUKE HAUMHAETCS pa3psij

KOHACHCATOPA. B KOHACHCATOPC MPCAIIOIaracTcs HaJIn4ue
AIlICPUOAUICCKUX PA3PAOOB. Haiitn HaIIPsSKCHUC HAa KOHACHCATOPC B
MOMCHT BPEMCHHU ¢ .
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7.2.4 IlpumepHBbIil epevyeHb BOMPOCOB /sl MOATOTOBKH K 3a4eTy
He npenycMoTpeHO yueOHBIM IIIaHOM
7.2.5 IlpumepHbIi IepevYeHb BOMPOCOB ISl MOATOTOBKH K IK3aMEHY

DneMeHTbl KOMOMHATOPUKHU.

Cnyuaiinbie COOBITHS.

Paznuunsbie onpeneneHrst BEPOSITHOCTH.
VYcnoBHAsE BEpPOSITHOCTb.

Teopembl CIIOKEHUS 1 YMHOKEHHUS.

®opmyIibl IOJIHOW BEPOSATHOCTH, baiteca.
Cxema bepnymnnu, popmymna Ilyaccona.
JloxanbHas u uHTErpangbHas TeopeMsl Jlamaca.
9. CityyaiiHble BEJIMYHHBI.

10.  3akoHbl pacnpenencHus AUCKPETHOW W HENPEPBIBHOW CIIyYaWHBIX
BEJIMYMH.

I11. ®yHkuMs pacnpeneicHus.

12.  IInoTHOCTH pacupeneseHus.

13.  YwucnoBble XapaKTEpUCTHKHU.

14.  Cucremsbl cay4aliHbIX BEJIMUMH.

15. BBIOOpPKHU U UX XapaKTEPUCTUKH.

PN R WD =



16.  ToudeuHbIE M MHTEPBAIbHBIE OLIEHKU [TAPAMETPOB PACIIPEICITICHNUS.

17.  IIpoBepka rumores o 3aKOHE pacIpeIeICHHUs.

18. IlpeobOpazoBanue Jlammaca: opuruHagbl U H300paKEHUS; CBOWUCTBA
npeoOpa3oBaHus.

19. O6patHoe npeoOpazoBanue Jlamnaca.

20.  Hwurerpan Hroamerns.

21. Pemenue Tu¢depeHInaIbHbIX YpaBHEHUI U CUCTEM
nudepeHInaIbHbIX YpaBHEHUI ONEpalluOHHBIM METOJIOM.

7.2.6. MeToauka  BBICTaBJEeHHUSA OLEHKH TIPH  TPOBEJCHUH
NMPOMEKYTOYHOM ATTECTAUU

DK3aMeH NPOBOAUTCS IO TECT-OMiIeTaM, KaKIbld U3 KOTOPBIX COJEPKHUT 3
BOIIPOCA, 10 OJHOMY IO KaXXJOW M3 T€M, U 3 3aJa4d, IO OJHOM IO KAXKIOH U3
TeM.. Kaxnplii nmpaBUIIbHBIII OTBET HA BONPOC B TECTE OLEHHUBAaeTcs 1 Oamiom,
3amada orieHuBaetcs B 5 6aios. [Ipu aTom 4 Ganna cTaBuTCs 3a apuMETUIECKY IO
omuoOKy, 3 Oamia — 3a IpaBUIbHBIA XOJ pELIEHUs, HO PELEHHUE HE 3aKOHYEHO, 2
Oaya — 3a IPOJBMXKEHUE B pElIeHHH. MakcuMalbHOE KOJIMYECTBO HAOpaHHBIX
OamnoB —18.

1. Ouenka «HeynoBiaeTBOpUTENHHO» CTaBUTCA B Cllydae, €CJIH CTYJEHT
HaOpayn MeHee 6 6aIoB.

2. OueHka «Y IOBIETBOPUTENILHOY» CTABUTCS B CiIydae, €CJIM CTyACHT HaOpa
ot 6 10 9 GamioB

3. Ouenka «XopoIio» CTaBUTCS B CIIy4ae, €clid CTyAeHT Ha0pa oT 10 go 15
0asuioB.

4. Ouenka «OTINYHO» CTABUTCS, €CIU CTYIEHT HaOpain ot 16 mo 18 6ansos.

7.2.7 IlaciopT OlIEHOYHBIX MATEPHUAJIOB

Ko
Kontponupyemsie pa3aensl A . | HamMeHoBaHMEe OLIEHOYHOTO
Ne n/m KOHTPOJIMPYEMOH
(TeMbI) TUCIUILTAHBI CpencTBa
KOMIIETEHIIMH
1 OnepanvoHHOE UCUUCIIEHHE YK-1, OIIK-1 Tect
2 OnemenTsl Teopun BepositHocTell  [YK-1, OIIK-1 Tect
3 OneMeHThl MaTeMaTHIeCKOM VK-1, OIIK-1 Tect
CTaTUCTUKHU

7.3. Mertoanuyeckue MaTepHaJbl, OIpelesilOlie  MPOoUeAypPbI
OLICHUBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeITEJIbHOCTH

TecTupoBaHHE OCYIIECTBISIETCA, C HWCIOJIb30BAHUEM BBIJAHHBIX TECT-
3aaHnii Ha OyMaXHOM HocuTelle (PpOHTAIBHBIM CrocoOoM B aynutopuu. He
paspeliaeTcs NoJb30BaThCsl HHTEPHETOM, Pa3peIIaeTCs — KAIbKYJISTOpOM. Bpems
tectupoBanus 90 MUH. 3aTEM OCYIIECTBIISIETCS MTPOBEPKA TECTA SK3aMEHATOPOM U
BBICTABJISIETCSI OLIEHKA COTJIaCHO METOJIMKH BBICTABJIICHUSI OLIEHKU MPU MPOBEACHUU
IPOMEKYTOYHOM arrecTaluu. B TecT BKIIOYAETCS TaKXKe PElIeHUE CTaHJAPTHBIX
3a]1a4 ¥ pelIeHue NPUKIaJIHbIX 3a1ad.

8 YYEBHO METOJINYECKOE U TH®POPMAILIMOHHOE



OBECHHEYEHME JINCIUIIJINHBI)

8.1 Ilepeyenb y4eOHOU JHMTEPATYpPbl, HEOOXOAUMOW /IJIA OCBOCHHS
AUCUMILTHHBI

1. bnaroB, M.A. Teopus BEpOSTHOCTEN M MaTeMaTHUYE€CKass CTATHCTHKA
[DnexTpoHHBIN pecypc]: yueoHoe mocooue / U.A. brnaros, O.B. CrapoxunoBa. —
OnekTpoH. TekctoBele nanHble. — Camapa: [loBOKCKME TrocydapCTBEHHbIN
YHUBEPCHUTET TeleKOMMYHHKanii u uHopmaruku, 2017. — 276 c. Pexum
Joctyma: http://www.iprbookshop.ru/75412.html

2. I'mypman B.E. Teopusi BepoaTHOCTE M MaTeMaTU4eCKas CTAaTUCTUKA. —
2008.

3. Bentuens E.C., OuapoB JI.LA. Teopus ciaydailHBIX IpPOLIECCOB U €€
WH)KEHEpHbIE puioxkeHus. — M.: Akanemus, 2003. — 432 c.

4. I'mypman B.E. PykoBOICTBO K peIIEHHIO 3a7a4 IO TEOPUHU BEPOATHOCTEU
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MaremaTuku. Tunossie pacuersl. — 2010.

6. IIucemennbiii [[.T. KOHCIIEKT JIEKIUI MO BBICIICH MaTeMaTHKE: IOJIHBIN
Kypc. — M.: Auipuc-IIpecc, 2006. — 608 c.
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8. Kperosa JI./I., YckoBa H.b., bonnapes A.B. Meroauueckue ykazaHusi K

OPAaKTUYECKUM U WHIUBUAYAJIbHBIM 3aHATUSM 10 pasjeny «OnepanuoHHOe
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«KoHCTpyupoBaHHE€ W  TEXHOJOTHSl  JJIEKTPOHHBIX  CPEICTB»  MPOQPUIIIO
«IIpoexkTrpoBaHUE U TEXHOJIOTHS PaTUOIEKTPOHHBIX CPEJICTB» U HANPAaBICHUIO
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o6yuenus. Boponex, BI'TY, 2014. Ne129 —2014.

9. Kperosa JI.ZI., YckoBa H.b. MeTonnueckne ykazaHusi K BBIITOJHEHUIO
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«KoHCcTpyupoBaHre U TEXHOJOTHUS  JJIEKTPOHHBIX  CPEACTBY»,  MPOQPHUIIIO
«ITpoexTrpoBaHre U TEXHOJOTUS PAIUOIIEKTPOHHBIX CPEJCTB» U HAIMPABICHUIO
200100.62 «IIpubopocrpoenuey», npoduito «IIpubopocTtpoenue» ouHol (HOpPMBI
o0yuenust. Boponex, BI'TY, 2014. Ne130 —2014.

10. Kperona JI./I., YckoBa H.b., [TocMeTheB B.B. MeToandeckue ykazaHus
JUIS OpraHM3allMi CaMOCTOSITENIBHON paboThl CTyJAeHTOB Mo pazaeny «Teopus
BEPOSATHOCTEI JUCLUIIINHBI «Maremartnka» HalpaBJICHUA 200100
«IIpubopoctpoenue», npodunsa «lIpubopoctpoenue», Hanpasienus 211000
«KoHCTpyupoBaHHE€ U TEXHOJOTHUS PAAUOAIEKTPOHHBIX CPEIACTB», MNPOPuUis
«IIpoexkTHpoBaHUE M TEXHOJIOTHSl PAIUOAIEKTPOHHBIX CPEACTBY, CIEUUATBLHOCTH
210601 «PamnodyieKTpOHHBIE CUCTEMBbI U KOMIUICKCH) OYHOW (POopMBbI OOyUeHUSI.


http://www.iprbookshop.ru/75412.html

Yacts 1. BITY, 2012

11.  KperoBa JI.JI., VYckoBa H.b., IlocmetheB B.B. Meroauueckue
yKa3aHus ISl OPraHM3alli CAMOCTOSTEIbHOW paboThl CTYACHTOB IO pPa3aeiy
«Teopusa BeposTHOCTEW» aucuUILIMHEBL «Maremarnka» Hanpasienus 200100
«IIpubopoctpoenue», npodunsa «lIpubopoctpoenue», Hanpasienus 211000
«KoHCTpyupoBaHHE€ M TEXHOJOTHUS PAAUOAIEKTPOHHBIX CPEIACTB», MNPOPUis
«IIpoexkTrpoBaHuE U TEXHOJIOTUS PATAUONIEKTPOHHBIX CPEACTB», CHELHUAIBHOCTH

210601 «PamnosIeKTpOHHBIE CHCTEMBbI U KOMIUICKCHD) OYHOM (POopMBI OOyUCHUSI.
Yacts 2. BI'TY, 2012

12. Kperosa JI.JZI., YckoBa H.B., IlocmerbeB B.B. Meroauueckue
yKa3aHUs JUIsl OPTaHHW3allMM CaMOCTOSATEIbHOW pabOThl CTYJACHTOB IO Ppa3ieiy
«MaremaTtuueckass CTAaTHUCTHKa» JUCHUIUIMHBI «MaTeMaTtukay HalpaBICHUS
200100 «ITpubopoctpoenue», mnpoduns «IIpudbopocTpoenue», HampaBiIeHUsA
211000 «KoHcTpyupoBaHME M TEXHOJOTHS PAAUODIICKTPOHHBIX CPENICTBY,
npodpunst  «lIpoekTupoBaHME U TEXHOJIOTHUS PATUOIIEKTPOHHBIX CPEICTBY,
crneruanbHocT 210601 «PannosieKTpoHHbIE CUCTEMBbI M KOMIUIEKCHD) OYHOMU
dbopmel o0yuenusi. BI'TY, 2012.

13. KperoBa JLJZ[., VYckoBa H.b. Meroauueckne ykazaHus uis
OpraHu3allMk  CaMOCTOSITENIbHOM  paboThl mo  aucuuiuinae  «CrenriaBbl
MaTeMaTuKu», HampaBieHue moarotosku 120301.62 «IIpubopoctpoenue»,
npoduias «IIpubopocTtpoerue» ounoit dopmel oOyuenus. BI'TY, 2015, No283-
2015

14. Kperona JI.JI., YckoBa H.b. MeTonnueckre ykazaHusi K NpakTUYECKUM
3aHATUAM 10 AucuUIUIMHE «CrienriaBpl MaTEMaTUKW, HAIIPAaBJIEHUE MOJTOTOBKU
120301.62 «IIpubopoctpoenuey, npoduib «lIpubopoctpoenne» o4HON (OPMBI
o6yuenus. BI'TY, 2015, No282-2015

8.2 Ilepeyenr MHGPOPMANMOHHBIX TEXHOJOIWil, HCIOJb3yeMbIX NpPH
OCyHIIeCTBJICHMH 00pa30BaTeJIbHOI0 MNpoLecca MO0 IMCHUILIMHE, BKJIKYas
nepeyeHb  JHUIEH3MOHHOI0 NPOrpPaMMHOr0  olecme4veHHusl, PecypcoB
UH(POPMAIMOHHO-TEJIEKOMMYHHKALMOHHOM ceTH «UHTEepHeT», COBPEMEHHBIX
npo¢ecCHOHANbHBIX 023 JAHHBIX M1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:

IT1O: windows, open office, Acrobat reader

JI1s1 BBIMOJIHEHUS IOMAITHUX 3aJaHUN PEKOMEHYETCS UCIIOIb30BaTh

Mathstudio

CoBpemeHnHas npodeccuoHalibHas 0a3a TaHHbIX

Mathnet.ru, e-library/ru



WupopMannoHHbIE CIIPABOYHBIC CHCTEMBI
dist.sernam.ru, Wikipedia
http://eios.vorstu.ru/

9 MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXO/JIUMAS J1JI5
OCYHECTBJIEHHUSA OBPA3ZOBATEJIBHOI'O ITPOLECCA
Jlnst mpoBeneHUs JIGKIIMOHHBIX W MPAKTUYECKUX 3aHATHN Heo0Xoauma
y4eOHbIC ayIUTOPHS, OCHAILICHHBIE TEXHUYECKUMHU CPEJCTBAMU ISl TIPOBEICHUS
3aHATHHM 110 MAaTEMaTHKE

10. METOANYECKUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCS O
OCBOEHUIO JUCHUIIVIMHBI (MO YJIS)

[To muctumnae «Crel.riaBel MAaTEMAaTUKID) .

OcHOBOM W3y4YeHHS JUCHUIUIMHBI SIBISIFOTCS JIGKIIMH, Ha KOTOPBIX
u3naralTcs Hanbosee CylIeCTBEHHBIE U TPYIHbIE BOIPOCHI, a TAKXKE BOMPOCHI, HE
HaIlIeIINE OTPaXKeHHsI B y4eOHOI TuTepartype.

[IpakTuueckue 3aHATHS  HaAMpaBieHbl Ha MPUOOPETEHUE HABBIKOB
UCIIOJIb30BAaHUSI MAaTEMaTHYECKOTO ammapara JIjisi pelieHus 3ajady, B TOM YHCIIe
MPAKTUYECKUX.. 3aHATHUSA MPOBOJATCA IyTEM pEIIEHUsS KOHKPETHBIX 3aJad B
ayJIMTOPUH.

KonTponb ycBoeHuss marepuana AUCHUUIUIMHBI NPOU3BOAUTCSA MPOBEPKOU
KYpCOBOW pabOThI, 3aIIUTON KYpCOBOU pabOTBHI.

Bun yueOnbIx

N JleaTenbHOCTh CTyIEHTa
3aHSTUN

Jlexuus Hanucanne KoHcmekTa JEKLIMI: KpaTKO, CXEMAaTH4YHO, IOCJIEI0BATEIbHO
(UKCHMpOBaTH  OCHOBHBIE  TIOJOXKEHHUS,  BBIBOJBI,  (HDOPMYITHUPOBKH,
00001IeHNs; TMOMEYaTh BaKHBIE MBICIIH, BBIACNATH KIIOUEBHIE CJIOBA,
TepMHHBI. [IpoBepka TEpPMHUHOB, MOHATHI C TMOMOILBK SHIUMKIIONEINM,
CJIOBapei, CIPaBOYHUKOB C BBHIIIMCHIBAHUEM TOJKOBAHUM B TETpalb.
O6o3HaueHue BONPOCOB, TEPMHUHOB, MaTepHalla, KOTOPBIE BbI3bIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMEHAyeMou Jureparype. Ecmu
CaMOCTOSITEJIHO HE YJaeTcsl pa3o0parbCsi B Marepualie, HEOO0XOAMMO
chopMynupoBaTh BONPOC U 3a/]aTh MpernojaBaTelli0 HAa JEKUWW WIH Ha
IPAKTUYECKOM 3aHSATHUH.

[Tpaktnyeckoe |KoHcnekTHpoBaHHE PEKOMEHIYEMbIX MCTOYHHMKOB. PaboTa ¢ KOHCIEKTOM

3aHATHE JEKUUH, TOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCaM, INPOCMOTP
pekoMeHnayeMon auteparypsl. [IpociymuBanue ayino- 1 BUAEO3AINUCEH 110
3aJJaHHOM TeMe, BBINOJIHEHUE PAaCcyYeTHO-IrpaMuecKuX 3aJaHuil, pelieHue
3a/1a4 110 AJITOPUTMY.

Kypcosas pabota [Ipu BINOTHEHUH KYypCOBOW pabOThI CTYIEHTHI JOJKHBI HAYUUTHCA
IPAaBWJIBHO W TBOPYECKM MCIOJIb30BaTh 3HAHUA, IOJYYEHHBIE HMHU Ha
JEKIMSIX U MPAKTUYECKUX 3aHATHUSAX.

3aauu, peraeMble IPU BHITIOJHEHUH KypCOBOI paboThI:



http://eios/

OcyuiecTBiIsITh 0030p JUTEPATYpPHBIX HMCTOYHHMKOB M0 3aJaHHON
TEME;

OcymecTBIsSITh TMOUCK HeoOXoauMoW HWH(poOpManuu 1o Teme
paboTsl;

CucremaTu3npoBaTh HalACHHYIO HH(OPMAITHIO;

BripaboTath yMeHus pemiath CTaHAapTHBIE 33]1a4H;

BripaGoTath yMeHus pemarh cTaHAapTHBIE 33Ja4d ¢ IPaAKTUYECKON
HATPaBIEHHOCTHIO.
KypcoBass pabora BkJItouaeT B ceOs TECOPETUYECKYIO M IPAKTUUYECKYIO
YACTH.

CamocTosTenpHas
pabota

CamocrositensHas paboTa CTYJIEHTOB CHOCOOCTBYET IiTyOOKOMY YCBOCHHUS
yueOHOro MaTepualla M  Pa3BUTHIO  HABBIKOB  CaMOOOpPa30BaHMUSL.
CamocTodaTrenbHas paboTa Ipeanoiaraet cieyolIue COCTaBIsSIOIHE:

- pabora c TekcTamMH: y4eOHHKAaMH, CIPABOYHHUKAMH, OTOJIHUTEIHHON
JUTEPATYPOH, a TAK)Ke MPOPadOTKa KOHCIIEKTOB JICKITHH;

- BBITIOJIHEHUE JIOMAITHUX 3a/IaHUI U pacyeToB;

- paboTa HaJ TeMaMu JJIsl CAMOCTOSITENIbHOTO U3YUYEHUS;

- ydacTHe B paboTe CTyA€HYECKUX HayUHBIX KOH(EPEeHIUH, OMUMIHA;

- MOATOTOBKA K MPOMEXXYTOYHOM aTTECTALIUH.

[Ipu BbIMONHEHUH JOMAIIHEH pabOTHl PEeKOMEHIyeTCsl HCIoib30BaTh Math
Studio 7151 KOHTPOJISI BBIMOJTHSAEMBIX PACUETOB.

IToaroroBka x
MIPOMEXYTOUHOU
aTTecTaluu

T'oToBUTBHCST K HpOM@)KyTO‘IHOfI arrecraiu CiaeayCeT CUCTEMATHUYCCKH, B
TEUEHUE BCEro cemecTtpa. MIHTeHCHMBHAs MOATOTOBKA JOJKHA HAyaThCsA HE
MO3/IHEE, YEM 3a MECAI-IIOJITOPA J0 MPOMEKYTOUHOM arrecTauuu. JlaHHbIe
nepes 3a4eToM Tpu AHs 3P PeKTUBHEE BCETO UCIOIB30BaTh 711 IOBTOPEHUS
Y CUCTEMAaTU3ALMU MaTEpHAIIA.




