MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET
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(uHOexc OucyuniuHot)
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PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam
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dopMa KOHTPOJISL | DK3aMEH HTroro
Bun 3ansiTuit
Jlexun 34 34
JlaGopaTopHble
[TpakTHueckue 34 34
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 68,35 68,35
CamocrosiTenpHast paboTa 112 112
Kontpoinb 35,65 35,65
Hroro 216 216




Pabouyto mporpaMmy cocTaBuiL:
JIOIIEHT, JolleHT, K.1.H. Komnrenesa H.H.
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(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma aucuuIuinHbl coctasieHa Ha ocHoBanuu ®I'OC BO u yyeOHOrO 1u1ana
HarpaBjeHus moaAroToBku 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE 0OecIieueHne
MAaIIMHOCTPOUTENBHBIX TPOU3BOJICTB

Cpok neiicTBus padoueil mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2025 r.

COI''TACOBAHO

3aseaviommii kabeapon " O60pYAOBAHKUE U TEXHOJOTMA MAIIMHOCTPOUTEIBHOIO ITPOU3BOACTBA"

« _» 20 T H.1O. Jlorunos
(noonucy) (U.0. Pamunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acemaanusi Ne 2 ot «09» cenrsops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGHB OCBOCHHA AOUCHUILUIMHBI — OBJAJCHHUC COBPCMCHHBLIM allllapaTOM MAaTCMAaTUKW I
,I[aJ'IBHefII.HeFo HCIIOJIb30BAHUA B APYIrux obnacTax C€CTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
CCTCCTBCHHOI'O COACPIKAHUA, HpI/IO6peTeHI/Ie TCOPCTUICCKHUX 3HAaHUM 110 OCHOBHBIM pasaciiamMm

TUCIUTUIMHEI,

IIOATrOTOBHUTh K M3YUYCHHUIO MW IMNPHUMCHCHUIO MATEMATHUYCCKUX MCETOAOB B

HpO(I)eCCHOHaHbHOﬁ ACATCIIBHOCTH, K CAMOCTOATCIIbBHOMY HM3YUCHUIO TCX PA3ACJIOB MATCMATHKH,
KOTOPBIE MOI'YT HOTpC6OBaTBC${ JOITIOJIHUTCIIbHO B HpaKTH‘ICCKOﬁ u HCCHGHOB&TGHBCKOﬁ pa60Te;

¢dopmupoBanue

MaTeMaTHU4YeCKOTrO,

JJOTHYCCKOI'O n

MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

AJITOPUTMHUUICCKOT'O

MBIIIJICHUA u

JIMCIUTITMHBL M TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUTLIMHA!
"Beiciiast Maremaruka 1", "Beicimag maremaruka 2",

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npeauecTeyrouee: "Ousnka.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U

NHaukaTopbl JOCTHKEHUAS

KOHTpOJIMpYyeMble . IInanupyemble pe3yibTaThl
POTHPY KOMIeTeH Ui py pesy
KOMIIETCHIM U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(K0J1 1 HAMEHOBAHUE)
OIIK-5. Cniocoben OIIK-5.1. Ilpumensier maTeMaTU4YeCKuil | 3HaTh: OCHOBHBIC TOHSTHUS
UCIIOJIb30BaTh anmapar aHaJIUTUYECKOM TIeoMEeTpHH, | aHAJTUTUYECKOH  T'€OMETpHH,
OCHOBHBIE JIMHEWHON anreOpsl, | TUHEHHON anreopsl,
3aKOHOMEPHOCTH, T epeHIMaIbHOr0 U UHTErpajabHOro | AuddepeHunanbHOro U
JIeMCTBYIOIINE B WCUHCIICHUS byHKINN OJTHOW | MHTETPATBHOTO  HMCUYHCIICHHS
rporecce [IEPEMEHHOM. (GyHKIMN OJTHOW MEepEeMEHHOIH,
W3TOTOBJICHUS HE00XO0IMMBbIE TUISt
MAaIIMHOCTPOUTEIbHBIX UICHTU(QUKALINY,

u3zenuit Tpedyemoro
Ka4ecTBa, 3aIaHHOTO
KOJIMYECTBA TPH
HaMMCHBIIMX 3aTpaTax
0OIIECTBEHHOTO TPYAa

(opMyIMpOBAaHUS U PELICHUs
npodeccnoHaNbHbIX 3aa4
YMers: BBISIBIISATh
€CTECTBEHHOHAYYHYIO
CYLIIHOCTh TEXHUYECKUX U
TE€XHOJOTHYECKUX MpoOIeM U
npodeccCHOHANBHBIX  3ajady,
MIPUBJIEKATh JJISI UX PELICHUS
3HAHUS aHAJIMTUYECKOU
T€OMETPHH, JIMHEHOMN
anreopsl,

b depeHInaIbHOTO "
MHTETPAJIbHOTO  UCYMCICHUS
(GyHKIIUU OJTHOW MepeMEHHOMN
Bnaners: HaBbIKaMu
WCIOJIb30BaHUSI OCHOBHBIX
3aKOHOB U METOJIOB




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIIEeTeHI[UH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAaMMEHOBaHUE)

I[lnannpyemMble pe3y/abTaThl
o0y4eHust

AQHAIUTUYECKON FEOMETPHH,
JMHENHON anreOpsl,
nuddepeHIranTbHOTOo U
WHTETPATBHOTO UCUHUCTICHUS
(yHKIMM OJTHOM TIEpeMEHHOM
TUTSL UASHTU(UKAIINY,
(hopMyIHpOBaHUS U PEILICHUs
poeCCHOHATBHBIX 3a]1a4

OIIK-5.2. Ilpumensier MareMaTUYECKUN
anmapar Teopus (QYHKIHH HECKOJIbKHX
MIEPEMEHHBIX, Teopuu
muddepeHIATEHBIX YpaBHEHUH.

3HaTh: OCHOBHBIE IOHSTHSA
TEOpUU (PYHKIIMA HECKOIbKHUX
IIEPEMEHHBIX, TEOPHHU
Qg depeHIraTbHbIX
yYpaBHEHUI, HE00XO0IUMbIe
VTS UICHTH()UKAIIH,
(opMyIMpOBAaHUS U PELICHUS
npodeccHoHaIbHBIX 3a7a4
YMmers: BBISIBIISATh
€CTeCTBEHHOHAYYHYIO
CYIIHOCTb TEXHMYECKUX U
TEXHOJIOTHYECKUX TpoOIeM H
npodeccuoHaIbHBIX  3ajad,
NPUBJICKATh JUISI MX PEUICHUS
3HaHUS  TEOpUM  (PYHKLIUM
HECKOJIBbKUX MEPEMEHHBIX,
TeopuH U depeHIHaTbHBIX
ypaBHEHUH

Brnaners: HaBBIKAMHU
WCTIOJIH30BAHUS OCHOBHBIX
3aKOHOB U METOJIOB TEOpHUH
GbyHKIIIN HECKOJIbKHX
HepEMEHHBIX, TEOPHH
g depeHInaTbHbIX
ypaBHEHUH
uaeHTU(DUKaAINH,
(opMyIMpOBaHUS U PELICHUs
npoeccnoHabHBIX 3aa4

TS

OIIK-5.3. Ilpumensier mMaTeMaTUYECKUN
ammapaT  TEOpPUHM  BEPOATHOCTEH W
MaTeMaTHYeCKOM CTaTUCTHKH.

3HaTh: OCHOBHBIC ITOHSTHS
TEOPUH  BEPOSITHOCTEH W
MAaTeMaTUYECKON CTaTUCTHKH,
He0OXO0INMBIE TUIA
UICHTH(UKAIIH,
hopmMynTUpOBaHUS U PEIICHUS
npodeccnoHaNbHBIX 33724

YMers: MIPUMEHSATH
MaTeMaTHYECKUI anmnapar
TEOPUH  BEPOSTHOCTEH W

MaTeMaTHYECKON CTaTUCTUKU
Bnaners: HaBBLIKAMU




dopmupyeMbie U

NHauKaTopbl 10CTHXKEHUS

KOHTPOJHPYEMbIE . IInanupyemeie pe3yabTaThl
KOI\I’:HeTg-lyIIHI/I KOMHETCHIMH pyoﬁyqenpnﬂy
(Ko 1 HAMMEHOBAHME)
(K01 1 HAMMEHOBAHUE)
HCIIOJIB30BaHUS
MaTeMaTHUYecKoro  ammapara

TEOpUHU BEPOATHOCTEH u
MaTEMATUYECKOM CTaTUCTUKU

OIIK-5.4. JlemoHCTpUpyeT NOHHMaHUE
(GU3MYECKUX SIBICHUH W TPUMEHSET
3aKOHBl MEXaHUKH, TEPMOIAMHAMUKH,
ANIEKTPUYECTBA M MarHeTu3Ma, TEOPUH
MAaIlliH ¥ MEXaHU3MOB.

3HaTh: OCHOBBI (PH3HUECKUX
SBIIGHUA W TPUMCHCHHUSA
3aKOHOB MEXaHUKH,
TEPMOJMHAMHUKH,

AJIEKTPUYECTBA M MarHeTHU3Ma,
TEOPUU MAIIIMH U MEXaHU3MOB
YMeTb: TNPUMEHSATh 3HAHHS
OCHOB (DM3UYECKUX SIBJICHUUN U
3aKOHOB MEXaHUKH,
TEPMOJMHAMHUKH,

AJIEKTPUYECTBA M MarHeTU3Ma,
TEOPUHU MAIIIMH U MEXaHU3MOB

Bnanets: HaBbIKAMU
HCITIOJIb30BAHUS OCHOBHBIX
¢bu3nueckux  SBICHUA U
3aKOHOB MEXaHUKH,
TEPMOJIUHAMUKH,

OJICKTPpHUYCCTBA U MAaru€Trusma,
TCOPHUHU MAIlIMH U MCXAHU3MOB

B poQeCCHOHAIBHON
JEATEIIBHOCTH
3HaTb: OCHOBHBIE  3aKOHBI
TE€XHOJIOTHH
MAaIIMHOCTPOECHUS npu
TE€XHOJOTMYECKON MOJArOTOBKE
IIPOU3BOJCTBA
YMeTh: TNpPUMEHSTh 3HAHUSA
OCHOBHBIX 3aKOHOB
TE€XHOJIOTHH

OIIK-5.5. IIpuMeHsieT OCHOBHBIE 3aKOHBI
MAaIIMHOCTPOEHUS npu

TEXHOJIOTUM  MAIIMHOCTPOEHHUS  IpH .

" TE€XHOJOTMYECKON MOJArOTOBKE

TEXHOJIOTUYECKON IOJITOTOBKE
IIPOU3BOJICTBA

IIPOU3BOJICTBA.
Bnaners: HaBBLIKAMU
HCII0JI30BAHHUS OCHOBHBIX
3aKOHOB TE€XHOJIOTHH
MalIMHOCTPOEHUS npu
TE€XHOJOTHYECKON MOJArOTOBKE
IIPOU3BOJICTBA B
npodecCuoHATBHON

JACATCIIBHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHnue TeM 3aHATHH Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 JubdepeHnmranbapie ypaBHEHHS 3 2 -
Jlnddepennnanpabie NEPBOTO MOPSIKA, OCHOBHBIC TIOHSTHS.
ypaBHEHUS YpaBHEeHUs ¢ pa3aeNOImUMUCS
EPEMEHHBIMH.
Monyns 9. Cp Y B nonubix quddepeHnuanax, 3 28 -
Jlnddepennnanpabie OJIHOPO/IHbIE, TUHEIHBIE, bepHyin.
YpaBHEHUS JJOAY. JIHY.
Monyis 9. Ip1l VYpaBHeHUs ¢ pa3IESIOMIUMUCS 3 2 -
JluddepeHnmranbHpie epeMEHHBIMHU
YPaBHEHHS
Monyis 9. Jlek 2 Onnopoansie nuddepeHraibHbIe 3 2 -
Jlnddepenunanbble ypaBHEHMs. Y paBHEHHSI B TOJTHBIX
YpaBHEHUS nuddepennuanax. Jluneitasie Y.
YpasHeHus bepnyim.
Monyis 9. Ip 2 Pemenue /1Y B mosHbIX 3 2 -
Jlnddepenunanbuble muddepeHimanax, OqHOPOIHbIE,
YpPaBHECHUSA JMHEHbIe, bepHyum.
Monayns 9. Jlex 3 Y, nonyckaromue NOHNKEHHUE 3 2 -
[l depeHnnaabHbIe nopsaka. JIOAY. Pemenune JIHAY
YpaBHEHUS metoaoM Jlarpanxa.
Monyis 9. Ip 3 Pemenue 1Y BTOpOTrO mopsizka, 3 2 -
Jluddepenunanbuble JIOITYCKAIOIIUX MMOHWKEHUS MOpsIKa.
YPaBHEHUS Pemenne JIOAY
Monyns 9. Jlex 4 Pemenue JIHY c npaBoit yacTeio 3 2 -
JludpdepeHnnaabHbIe CIIEMAJIBHOTO BHUJIA.

ypaBHEHHUS




DopMBbI TEKYLLET0

MCUYUCIICHUS

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Moayas (pa3aes) | y4eOHOM N Cemectp banasl | UHTEpaKTHB, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. IIp 4 Kontponbnas padota 1 o reme 3 2 25 - KoHnTtposnbhas padora 1
Jlnddepenunanbubie "Nuddepenunanbupie ypaBHeHUS " 110 TeEME
YpaBHEHUS " Tudpepennmranbabie
ypaBHEHHUS .

Monyns 10. Jlex 5 OpuruHansl 1 UX U300pakeHUS. 3 2 -
OnepanioHHbIE [TpeoOpa3zoBanue Jlannaca. Haxoxxaenue
VCUHCIICHUS OpUTHHANA TI0 N300paKeHHI0. TeopeMsbl

pa3I0KEHUS
Monys 10. Cp OpurrHaJIbl ¥ ©300paKEHHUS. 3 28 -
OrnepaliuoOHHBIC [IpeoOpazoBanue Jlamnaca. Pemenne
VICUHCIICHUS JauHeNHbIX Y 1 cucreM onepanuoHHbIM

METOOM.
Monyns 10. IIp 5 CgoiicTBa npeoOpa3oBanus Jlamiaca. 3 2 -
OnepanvoHHbIE Tabnuna opuruHanoB U N300pakKeHUH.
VICUHCIICHUS
Monyns 10. Jlex 6 OnepannoHHBINA METOJ, pEIICHHUS 3 2 -
OnepanvoHHbIE JTUHENHBIX U depeHIaTbHBIX
VICUHCIICHUS YpaBHEHUH .
Momyns 10. IIp 6 Pemenue nuHeiHbIX 3 2 -
OnepaloHHbIE TuddepeHIMaIbHbIX ypaBHEHUH
VCYNCIICHUS OTIePAIIMOHHBIM METOJIOM
Monayns 10. Jlex 7 OnepannoHHBINA METOJ] PELIEHUS CUCTEM 3 2 -
OnepaniuoHHBIE JUHENHBIX U depeHIaTbHBIX
VICUHCIICHUS yYpaBHEHHH.
Momyns 10. Ip 7 KonrponwHas pabora 2 o Teme 3 2 25 - KonTponsHas padora 2
OnepanuoHHbIE "OnepannoHHble HcunucaeHus" o teme "OnepanvoHHbIe

ncynuciaeHus"




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHO¥ padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 11. Psaasr

Jlek &

Yucnosblie psiibl. CXOAMMOCTD YHCIOBBIX
psinoB. HeoOxonumplii mpu3HaKk
CXOJIUMOCTH.

Monynb 11. Psaast

IIp 8

JlocTaTouHble TPU3HAKU CXOAUMOCTH
psanoB. CxoauMoCTh
3HaKouepenayomuxcs psaaos. [Ipu3nak
Jlei6HunA.

Monynb 11. Pt

JIex 9

OyHKIMOHANBHBIC Psijibl. CXOIMMOCTb
CTCTICHHBIX ps7oB. HTEpBaN U paamyc
cxonumoctu. Psn Teitnopa (MakiopeHa)

Mopyns 11. Psnbr

UwucnoBsie U GYHKIIMOHATBHBIC PSIJIBL.
[Tpu3Haku CXOOUMOCTH, 00JIaCTh
cxoauMocTu. Psasl @ypoe.

28

Monynb 11. Pt

Haxoxnaenne 001acTi CXOAUMOCTH
CTENEeHHOTOo psja. Paznoxenue
HEKOTOPBIX dJIEMEHTAPHBIX (YHKIUHN B
pan Tennopa-MaxkiopeHa.

Mopyns 11. Psnbr

Jlex 10

Psag @ypee. Teopema upuxie.

w

N

Monynb 11. Pt

IIp 10

Pasnoxenue B psag @ypbe 4ETHBIX,
HEYETHBIX, 2 T IEPUOINYECKUX

byHKUINH.

Monynb 11. Pt

Jlex 11

Paznoxenue B pag @ypre pyHKIMI
IIPOU3BOJIBHOTO IEPHOJA.

Mopyns 11. Psnapt

Tp 11

KonTponbhas padota 3 o teme "Pspr".

25

KonTposnbHnas pabora 3
o tTeMe "Paanr".




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus | Jlek 12 Crny4aiinple COOBITHS, OTIEpAllUU B 3 2 -
BEPOATHOCTEN U anreOpe CoOBITHI, BEPOSTHOCTH
MaTeMaTH4ecKas COOBITHS, CBOMCTBA BEPOSITHOCTH
CTaTUCTHKA coObITus [IpaBuiia BEIYUCICHHS
BEPOSTHOCTEH. DII€MEHThI
KOMOMHATOPUKH.
Monyns 12. Teopus |IIp 12 Cayuaiinsie coobiTHs. Kimaccnueckoe, 3 2 -
BEPOSTHOCTEN U reOMEeTPUYECKOEe, CTATUCTUUYECKOE
MaTeMaTHIecKast OTIpeIeJIeHUs] BEPOSITHOCTH. 3a/1a4H Ha
CTaTUCTHKA (bopMyIibl KOMOMHATOPUKH.
Mopyns 12. Teopus | Jlek 13 [Tonnas BeposTHOCTD, (hopmyibl baiieca. 3 2 -
BEPOSITHOCTEH 1 [ToBTOpHBIEC HE3AaBUCUMBIE UCTIHITAHHUS.
MaTeMaTH4ecKas ®opmyna bepHymm. AcuMnrToTudeckue
CTATUCTUKA (bopMyIIBL.
Monyins 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 28 -
BEPOSITHOCTEH 1 MaTeMaTHYeCKasi CTATUCTHKA
MaTeMaTH4ecKas
CTaTUCTHKA
Monyns 12. Teopus | IIp 13 [TomHast BeposiTHOCTB, (hopmynsl baiieca. 3 2 -
BEPOSTHOCTEN U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTeMaTu4yecKas ®opmyna beprymnu. AcumMnroTuyeckue
CTaTUCTHKA bopmyIbI.
Monyns 12. Teopus | Jlex 14 JIMCKpeTHbIE U HEeTIpephIBHbIE 3 2 -

BEPOATHOCTEN U
MaTemMaTh4decKas
CTaTUCTUKA

CIIy4aiiHbIE BEJIMYMHBI, 3aKOHBI UX
pacnpenenenus, YucnoBbie
XapaKTEPUCTUKU CIyYalHBIX BEJIMYUH U
WX CBOICTBA.




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monynb 12. Teopus |IIp 14 Pemenue 3agaud no treme "J{uckpeTHeie u 3 2 -
BEPOATHOCTEN U HETPEPHIBHBIE CTyYaliHbIC BETUYHHBI .
MaTeMaTH4ecKas
CTaTUCTHKA
Monynb 12. Teopus |Jlek 15 I'enepanbHas u BBIOOpOYHAS 3 2 -
BEPOSITHOCTEN U COBOKYITHOCTH. JloBepuTenbHbIN
MaTeMaTH4ecKas UHTEpBAJL.
CTaTUCTHKA
Monyinb 12. Teopus | IIp 15 ToueuHble OLIEHKU YUCIIOBBIX 3 2 -
BEPOSTHOCTEN U XapaKTEPUCTHUK CIyYalHbIX BEJIMUYMH.
MaTeMaTHyecKas
CTaTUCTHKA
Monyns 12. Teopus | Jlek 16 NHTepBanbHbIE OLICHKH, JOBEPUTEIbHAS 3 2 -
BEPOATHOCTEN U BEPOSITHOCTb, JJOBEPUTEIbHBIN HHTEpBAI
MaTeMaTHuyecKas
CTaTUCTHKA
Monynb 12. Teopus |IIp 16 JloBepuTENbHBII UHTEPBAI IS 3 2 -
BEPOATHOCTEN U BEPOSITHOCTH COOBITHS,
MaTeMaTHuyecKas MaTeMaTHYECKOTO OXKUIaHHUS,
CTaTUCTHKA JUCTIEPCHH.
Monyns 12. Teopus | Jlex 17 HToroBoe moBTopeHue 3 2 -

BEPOATHOCTEN U
MaTemMaTh4decKas
CTaTUCTUKA




Cxema pacyera UTOroBoro 6ajia
(CymMa 6ayioB 1Mo BceM y4eOHBIM MEPOIIPUSATHSIIM, MPETyCMOTPEHHBIM B Kypce + pe3ylbTaThl HTOTOBOTO TECTHPOBaHHUs), pa3aenénHas Ha 2. K

MOJIyYUEHHOMY pe3yJIbTaTy IpUOaBISIOTCS OOHYCHBIE OAJUIBI.

Bun ) DopMBbI TEKYLLET0
N HanmeHnoBaHnue TeM 3aHATHI Oobem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus [I1Ip 17 Kontposbnas padora 4 o teme "Teopus 3 2 25 - KoHnTtponbnas padora 4
BEPOATHOCTEN U BEPOSATHOCTEN U MaTeMaTU4yecKas o Teme "Teopust
MaTeMaThyecKast craTucTuka" BEPOSITHOCTEN U
CTaTUCTHKA MaTeMaTHIecKast
CTaTUCTHKA".
Tecr Hrorosoe TectupoBanue uepe3 LT 3 2 100 - TectupoBanue
ImA [TpomexyTounas aTrectamnus (d3K3aMeH 3 0,25 -
110 HAKOIUTEJIbHOMY PEUTHUHTY)
Kontpons | KoHTponb 35,65 Bompocs k sx3ameny
NoNo 1-74
bb BonycHble Ganel (3a yuactue B 20
KOH(EpeHIMSIX, OJTUMITHAIAX )
Hroro: 216 120




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumumae "Beiciias marematuka 3" UCTIONB3YIOTCS:

TEXHOJIOTHS IUCTAaHIIMOHHOTO O0YyYEeHHS;

TEXHOJIOTHUS MOAYJIBHOTO U OJOYHO-MOIYIBHOTO OOy4deHus (colepikaHue y4eOHOTo
MaTepuaia KECTKO CTPYKTYpPUPOBAHO B LIETSX €r0 MaKCUMAJIbHOTO YCBOEHHS, COIPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMHU YIPAKHEHUH U KOHTPOJIs);

TEXHOJIOTHSl pa3BUBAMOLICr0 0O0y4eHus: (IpPOBEJACHUE JEKIMH, MPAKTHUYECKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHirpoBanHoro oO0ydeHus (MpeasiararoTcs 3alaHus pa3InyHOr0 YPOBHS
CJI0’KHOCTH);

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMHM (IMIPUMEHEHUE YYEOHBIX SJICKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN yJaluXxcs).

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

OCHOBY TEOpETHYECKOI0 OOY4YEHHS! CTYIAEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOMU
IpernojiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0XKHbIE TIOHATHS TEMBI, a TAKXKE CBA3aHHbIEC C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOIEMbI, TaET peKOMEHIAMH Il NPAKTHUYECKOIrO 3aHATUS U
yKa3aHUs U1 BBIMOJIHEHUS] CaMOCTOATENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHHUE
u3ydaeMoi nuciuruinHel "Beicmas matemaruka 3". JKenaTeabHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
HOJIsl, HAa KOTOPBIX JeJlaThb IOMETKH, MOMYEPKUBAIONIME OCOOYI0 Ba)XXHOCTb TEX MM MHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CamocrosrenbHas paboTa CTYAEHTOB SIBJSIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJICTBE IIPEIOIaBaTessl, HO 0€3 ero HemoCPEICTBEHHOTO Y4acTHs.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOMH
JIEATEIbHOCTH.

B Xoze mOAroTOBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET U3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEHI0BAaHHYIO JTUTEPATYPY, YUECTh PEKOMEH/IAINH ITPEIOAaBaTENS.

Ha nmpakTudeckux 3aHATHSX CTYIEHTHI pEHIatoT 3aa4 10J PYKOBOJICTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBAILIEHBl M3YyYEHUIO HauOoyiee Ba)KHBIX U CIOKHBIX TeM Yy4eOHOMU
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BakHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIEHHBIN
marepuai. llpu pemeHun 3agady HYXKHO OOOCHOBaTb KaXJbli 3Tam pELIeHUs, HCXOAS U3
TEOPETHYECKUX ITOJOKEHUM M3ydaeMoro Kypca. Eciii CTyIeHT BUAWT HECKOJIBKO ITyTEH PEILICHHS,
TO OH JIOJDKEH CpPaBHMTh UX U BBIOpaTh caMblii pallMOHAIbHBIA. PemieHue 3amad M MpUMeEpoOB
clenyeT u3Naratb 1MoApoOHO, BBIYMCIEHUS pacloyiaraTb B CTPOTOM  TOPSIIKE, OTAENSSA
BCIIOMOTATeNbHbIE BBIYMCICHHS OT OCHOBHBIX. [10Tyd4eHHBIN OTBET ClieyeT MPOBEPSTH CIIOCOOaMH,
BBITCKAIOMIMMH W3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeaeréHHOro THIa HYXHO
IPOI0JKATh JI0 IPUOOPETEHHs TBEPABIX HABBIKOB B PELICHUU.

[To 3aBepiieHHIO U3yY€HHUs MOAYNS NpernojaBaTellb MPOBOJUT KOHTPOJIbBHYIO paboTy C
IEJIBIO TIPOBEPKHU U OLICHKH 3HAHUW U YMEHUH CTYJEHTOB. 3a/laHusl KOHTPOJIBHON pabOThI JOJKHBI
OBITH BBIMIOJHEHBI AKKYpaTHO, MOCJIEI0BATEIbHO, 0OOCHOBAHUE PELIEHUS U OTBET 00s3aTeNbHBI B
Kaxa0M 3anaHuu. [Ipu BBIMOJHEHHMM KOHTPOJBHBIX pabOT HE JOMYCKaeTcs HCMOIb30BAHUE
MOOUJIBHBIX YCTPONCTB U ra’KETOB.

IIpy NOAroTOBKE K WMTOrOBOMY TECTUPOBAHUIO CTYAEHT JOJDKEH IIOBTOPHO HW3YYMTH
KOHCIEKThl JIEKIMM U PEKOMEHJOBAaHHYI0 OCHOBHYIO M JOIOJIHUTEIbHYIO JIUTEpaTypy,



MNpoCMOTPETh PCIICHHUA OCHOBHBLIX 3aJady, peH_IéHHBIX CaMOCTOATCIIBHO W Ha TMMPAKTUYCCKUX
3aHATUAX, @ TAKKE COCTAaBUTh NMCbMCEHHBIC OTBETEI HA BCC BOIIPOCHI, BBIHCCCHHEIC Ha 3a4€rT.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA

3 OITK-5 ) KontponbHas padota 1 o reme )
Juddepennnansapie ypaBHEHHS

3 OITK-5 ISOHTpOJ'IBHaSI pabora 2 o TeM"e

OnepalnoHHbIE UCUYUCIICHUS
3 OIIK-5 Kontposbnas padora 3 o reme "Pspr’”
Kontponbnas padota 4 o teme " Teopus
3 OIIK-5 BEPOSTHOCTEH M MaTeMaTH4ecKas
CTaTUCTUKA'
3 OIIK-5 Bormpocsl k sx3ameny NeNe 1-74
3 OIIK-5 Wrorosoe Tectupoanue uepes LT

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KouTpoabHas padora 1 no teme "/Inddepenuuanbubie ypapHenus'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

BapuanTt 1

X2
1. xy=y+—;

y
2. y'+yctgx=cosx?
3. xy'=y+1;
4. y'+4y'=3-x;

e2x
5. y”—4y’+4y=?
Bapuanr 2
2 2
Loy XY
2x?
npu Y1) =0;

2. y+y=4y-x;
3. 2y =1+Yy?%
4. y'+2y +y=2¢",
5 y'+4y=

COS2X
Bapuanr 3
Loy X+Yy .

x+2y’




2. y'+X:InX7+1;
X X
3. y'(y-D) =2y,
npu y(1) =2, y'(1) =-1,
4. y"-2y +10y=sin 3x;

—X

" ! e
5. y'+2y +y:7
Bapuant 4
1. y'+2\P—y:o,
X X
npu y(1) =0;
2. y+Y=x
X
3. yyﬂ+y72:yr3;
4. y'+y —2y=8sin 2x;
e—3x
5 y"+6y +9y=—-.

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontponbHast pabota 1 BbINOJNHAETCS CTYACHTaMHU Ha INPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 yaca. [Ipy BBIOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BAThCS OYMaKHBIMH HOCHUTENSIMH HH(OpManuy (KOHCIIEKTaMHU JIEKIUH M MPAKTHYECKHX
3aHATHH, CHpPaBOYHBIMH MaTepuallaMH, Yy4yeOHHMKAMH, Y4eOHO-METOJMYECKMMU IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHu.

Kpurtepuu onenku:
KontponbHas paboTa cogepXuT 5 3aaHui, Kak0e 3a/laHue OlIeHUBaeTCs B 5 0aIoB.
5 0aJIJI0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3a/JaHUE BBIIIOJIHEHO B IIOJTHOM 00BEME;
4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % U BbIIIIE;
3 Oasuta BBICTABIISIETCS] CTYICHTY, €CIIH 3a/laHKE BBITTOIHEHO B 00BEMe oT 60 % 1o 79 %
2 Gajuia BBICTABIIAETCS CTYJIEHTY, €CIIM 33aJJaHHe BhINOIHEHO B 00bEMe 0T 40 % 110 59 %
1 Gasn BeICTaBIsIE€TCS CTY/ACHTY, €CIIH 33JaHKE BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHUE BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.2. KonTpoJabHas padora 2 mo reme ""OnepanuoHunie ucuucaenus"
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM
Bapuanr 1.

1. Haiitu n3o0paxkeHne opuruHaia, 3alaHHoro rpagukomM
A

2.Haiitn vactHoe perieHue Iud.ypaBHEHHs, YAOBIETBOPSIONIEE 3aJaHHBIM HAYaIbHBIM
YCIIOBHSM

1) x"-9x=e?, x(0)=0,x(0)=0




2) x”"+9x=cos3t, x(0)=1x(0)=0
3. Haiitn yactHOe pelieHue cUCTeMbl IHQ.ypaBHEHHH, YIOBIETBOPSAIONIEE 3aJaHHBIM
HA4aJIbHBIM YCIOBUSAM

X'+y=0
1){ , . x(0)=2,y(0)=0
y+x=e

X'=X-y
2 , 0)=14y0)=0
)y HO-L50

Bapuanr 2
1. Haiitn n3o0paxxeHne opuruHaia, 3alaHHoro rpagukoM

v

2.Haiitn dwactHOe pemieHue aud.ypaBHCHHS, YIOBJICTBOPSIONICE 3aJaHHBIM HAYaIbHBIM
YCHOBI/IHM

1) X"+9x=cos3t, x(0)=1,x(0)=0

2)x”+9x:co§i, x(0)=1,x'(0)=0

3. Hanitm wyacTHOE peICHUC CHCTCMbI ,Z[I/I(l).ypaBHeHHfl, YAOBJICTBOPAOIICES 3aJaHHBIM
Ha4YaJIbHBIM YCJIOBUAM

{X':X_y x(0)=1 y(0)=0
1)

Yy =X+y+2
X'—4x+y=0
, 0)=0,y(0)=1
y (oo HO=0x0
Bapuanr 3

1. HaliTn u3oOpakeHue opuruHania, 3alaHHoro rpaukom

»
»

2.Haitftm dactHOe pemieHne nud.ypaBHEHUS, YIOBIETBOPSIONIEE 3a/laHHBIM HadaIbHBIM
YCHOBUSAM

1) X"+x=2¢', x(0)=1,x(0)=2
g) X' +Xx=2 -10e*, x(0)=2,x(0)=-6

3. Haiitu uacTHOe pemieHHe cCHCTEMBl IU(.ypaBHEHHH, YIOBIETBOPSIONIEE 3aJaHHBIM
HAYaJIbHBIM YCIOBUSAM



3X'+3x+y=0
1) y'—x+y=0

X'+7x-y=0
2) |y +2x+5y=0"

x(0)=1,y(0)=1
x(0)=1,y(0)=1

Bapmuanr 4
1. Haiitn n3o0pakeHue opuruHaia, 3a1aHHOro rpad)uKoM

v

2.Haiitn uactHoe pemieHue aud.ypaBHEHUs, YIOBIETBOPAIOIIEE 3aJaHHBIM HAYaJIbHBIM
YCIIOBHSIM

1) X"+x=2-10e*, x(0)=2,x(0)=-6
gy X' =X +2sint =0, x(0)=1,x'(0)=2

3. Hanitm wyacTHOE peICHUC CHCTCMbI ,Z[I/I(l).ypaBHeHHfl, YAOBJICTBOPAIOIICES 3aJaHHBIM
Ha4YaJIbHBIM YCJIOBUAM

X'—4x+y=0

o x(0)=0,y(0)-1
y'—x-2y=0
1)

X'+y'=0

1

x(0)=1,y(0)

2) |y’ —2y+x=0"

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA
KonTponbHast pabota 2 BBINOJHSAETCS CTYACHTaMHU Ha MPAKTUYECKOM 3aHATUU 7, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 4aca. [Ipy BBINOIHEHNH KOHTPOJIbHOM pabOThI CTYAEHTHI MOTYT
M0JIb30BAaThC OyMa)KHBIMU HOCHUTENSIMU HH(pOpMaluu (KOHCHEKTaMHU JIEKIMH M MPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMH MaTepualaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kputepun oneHku:

KonTponbHas paboTa cogep uT 5 3aaHuii, KaKa0e 3aJaHie OIEHUBAETCs B 5 OAIIOB.

5 0ajuIoB BBICTABISIETCS CTYACHTY, €CIIH 33J]JaHNE BBITIOJIHEHO B MOJTHOM 00BEME;

4 Ganna BBICTABISIETCS CTYACHTY, €CIIH 33[aHKe BBITIONHEHO B 00bEMe oT 80 % U BHIIIIE;

3 Oayuta BBICTABIISETCS CTYACHTY, €CJIH 3a/IaHHUEe BBITIOJHEHO B 00BEMe oT 60 % 10 79 %

2 Gajuia BBICTABIIAETCS CTYJIEHTY, €CIIM 3aJJaHHe BhINOIHEHO B 00BEMe oT 40 % 110 59 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CITU 3aJ]laHre BBITTOTHEHO B 00BEMeE oT 20 % 10 39 %
0 GaIoB BBICTABIISIETCS CTYCHTY, €CIIM 3aJJaHKE BBIIIOJHEHO B 00bEMe MeHee 19 %.

7.2.3. KonrpoabnHas padora 3 no treme "Psaan1’"
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossie npuMepsl 3a1aHU



Bapmuanr 1
1. UccnenoBats Ha CXOOUMOCTD

)i (3n+2 6)i (n+2j

2. OHpGI[eJII/ITb HHTCPBAJI CXOAUMOCTH psaaa U UCCIICAOBATDL €T0 CXOAUMOCTDh HAa I'paHUIIaX:

c n+1 n < n n
1)2_; ”3,7 (x+3) ;2)2_;10 x";

3. Boraucnuth npuOIMKeHHO 3HaUeHHEe (PYHKIMIA C yKa3aHHOW TodHOCThIO INX 10 0.0001

4. Beraucauts ¢ TouHocThIo 10 0,001 _[ e % dx
0
5. Pa3noxurts B psg Oypbe Ha 3a1aHHOM UHTEpBaJie (PYHKIIUIO
f(x)=x?+2 na(-1,1)

Bapuanr 2
1. UccnenoBarh Ha CXOAUMOCTb

2

( )n+l n+1 n .
Z 110 )2(211 3j ’

n+l

2. OHpe,I[eJ'II/ITb I/IHTepBaH CXOOIUMOCTH pAda U UCCIICAOBATH €T0 CXOJMMOCTDb Ha I'paHUIAX:

1)2

3. BI)I‘-II/ICJII/ITI) HpI/I6JII/DKCHHO 3Ha4YeHHe QYHKIMIA ¢ yka3aHHOH TouHocThio  SiN16° 10 0.0001
0.1

4. Beraucnuth ¢ TouHocThio 10 0,001 Isin(l 00x7 )dx
0

n+l x

5. PaznoxuTts B psn @ypbe Ha 3aJaHHOM UHTEpBalie (HYHKITUIO

—Lnpu...— 7 <x <0,
S(x)=

Lnpu..0<x<r,

Bapuanr 3
1. UccnenoBarts Ha CXO)II/IMOCTI)

)210 2n! )Z(Zn 1)

Q2n) 3n+1
2. OHpeI[CJ'II/ITB I/IHTepBaJ'I CXOAUMOCTH pdaa U UCCIICAOBATHL €T0 CXOAUMOCTDb Ha I'paHUIAX:

1) Z 2y’ 2)Zn'x

3. BbluucnuTh NpUOMIKEHHO 3HaveHHe (YHKIUH C yKa3aHHOW TOYHOCTBIO +/1,004 1o
0,0001

2z

0,1
rl—e
4. Berancauts ¢ TouHoCTRIO 110 0,001 j4dx
X

T—X
5. Paznoxurts B psan @ypwe Ha 3aganHOM MHTepBaNe QyHKIHI0 f(X)= npu 0 <x<2m

Bapmuanr 4
1. UccnenoBats Ha CXOOUMOCTD



z 1 n’3"
) ;(2n+l)ln (2n+1) 2 Z(2n+1)”
2. OHpe,I[eJ'II/ITI) HHTCPBAJI CXOOUMOCTH pAJa U UCCIICOAOBATh €ro CXOAJUMOCTh Ha I'paHUIIax:
2 2\ ©
Z(3n )(x ?) ;Z)Z(n_l)3r1—1xn—l
n=l1 1) 2"* n=l1

3. BBI‘II/ICJII/ITL NpUOIIKEHHO 3HadYeHMe (YHKUUH ¢ ykasaHHOW TounocThio  sin 10° mo
0.0001

1.5
dx
4. Beruucauthk ¢ TouHocThio 40 0,001 I —_—
0 3\/ 27+ x 3
5. Paznoxuts B psag @ypre Ha 3aJaHHOM UHTEPBaC (PYHKITUIO

2,npu..0<x<1
fx)= na (0,2)
x,npu..1<x<2

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
KonTponbHast pabora 3 BBINOJIHAETCA CTyIEHTAaMU Ha NpakTHUueckoMm 3aHsAtuu 11, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 yaca. [Ipy BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BAThCSl OYMaKHBIMH HOCHUTENSIMH HH(OpManyy (KOHCIIEKTaMHU JIEKIUH M MPAKTHYECKHX
3aHATHM, CHpPaBOYHBIMH MaTepuallaMH, Yy4eOHHMKAMH, Y4eOHO-METOJAMYECKMMU IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

Kpurtepuu oneHku:

KonTponsHas paboTa COIepKUT 5 3aJaHuil, KakJ0€ 3aJlaHie OI[CHUBAETCS B 5 0aJIOB.

5 6ayIoB BBICTABISICTCS CTYJCHTY, €CIIM 33aJlaHHE BBHIITOJHEHO B TIOJHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOIHEHO B 00bEMe 0T 80 % U BbILLIE;

3 Oayuta BBICTABISETCS CTY/ACHTY, €CIIH 3a/IaHUEe BBITIOJTHEHO B 00BEMe oT 60 % 10 79 %

2 Gasuia BBICTABIISETCS CTYJIEHTY, €CIIM 3aJJaHHe BhINOIHEHO B 00bEMe oT 40 % 110 59 %

1 Gasn BeICTABIsETCS CTYACHTY, €CIIH 33JaHKE BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GanIoB BBICTABIISIETCS CTYCHTY, €CJIM 3aJjaHHE BBIIIOJHEHO B 00bEMe MeHee 19 %.

7.2.4. KourpoJbHas padora 4 o reme

"Teopusi BeposITHOCTEH U MaTeMaTH4YecKas cTaTucruka'
(naumenosanue oyeHouHo20 cpedcmea)

Tunossle npuMepsl 3a1aHul

Bapuanr 1

1. K omacHOMy neperpeBy ABUraTesns IpuBOJIAT 1e(eKThl: A3 — HEHCIIPaBHOCTh TEPMOCTATa,

A2 — noarekaHue BoAbl U3 paauaropa, Al — OosblIOe OTIOKEHHUE €0 HAKUIU HA CTEHKAaX.
Onwucarpe COOBITHS:

B — Hu onHoro nedekra Bo Bpemst padboTsl aBurarens; C — TOIbKO 0JIuH 1e(eKT;

I — tpu nedexta; E — Tonbko aBa nedekra; @ — xots Ob1 0uH 1edeKT;

VY —xot4 651 1Ba nedekra; K — He 6onee AByX neeKTOB.

2. B sauBape BA3 otrpy3mn M aBromo6umneir mapku 0101 u N aBTomobuneit mapku 0111.
[Tony4yena uHpOpMaLUs O TOM, YTO B MYTH CJEIOBaHUS MOBPEXKICHHBI JBa aBToMoOMis. KakoBa
BEPOSATHOCTb, YTO MOBPEKACHBI aBTOMOOMIIN Pa3HbIX MAPOK?



3. B norepee 100 OuneroB, cpeau HUX OAWH BBHIUTPHI B 50 py6., 3 Bemrpeima mo 25.,6
BeurphIiet mo 10 py6., u 15 Bemrpemmeir mo 3 py6. Hekto mokymaer omun Owmner. Haiitu
BEPOSATHOCTD:

a) BBIMTpaTh HE MeHee 25 pyo.;

0) BeIMTpaTh HE Oouee 25 pyo.

4. TlepBoe opynue 4-opyAuitHOW OaTtapen MPUCTPEISIHO TAaK, YTO BEPOSTHOCTH IMOMATaHUS
paBHa 0,3; ocTajgbHbIE TPU OpPYIUsl COOTBETCTBEHHO BeposATHOCTH nomnaganus 0,2. J{isg nopaxeHus
LEeNMU JOCTAaTOYHO OJHOrO momafaHus. J[Ba opyausi Mpou3BeNIH OJHOBPEMEHHO MO BBICTpENy, B
pe3ysbTaTe Yero ueib Oblia mopaxeHna, HaliTu BEposSTHOCTB TOTO, YTO MEPBOE OPYAHE CTPEIISIIO.

5. UcnbiTyemblil mpuOOp COCTOUT U3 TPEX MATOHAAEKHBIX 31eMEHTOB. OTKa3bl AJIEMEHTOB 3a
HEKOTOpoe BpeMs T He3aBHCHMBI, & UX BEPOSTHOCTH paBHBI COOTBeTCTBeHHO P, P, P,. Haiitn

3aKOH PAacHpe/e/ICHHs, MaTeMAaTHYeCKOS OXHJIAHUE, MOJY, TUCIICPCHI0 YHUCIIa HEOTKAa3aBIIMX
snemeHToB. IlocTpouth ¢yHKIUIO pacnpenenenus. OnpeaeauTb BEPOSITHOCTH TOrO, YTO
OTKa3aBIINX JIEMEHTOB Oyner He 6onee n P, = 0,03; P, =0,02; P, =0,01; n=2.

Bapuanr 2

1. Hlaxmaruct urpaer Tpu naptuu. Paccmorpum coObitusi: A1 — BbIMTpaTh y NPOTUBHHUKA
HEpPBYIO NMapTHUI0; A2 — BBIMIPATh y NPOTUBHUKA BTOPYIO NapTHiO; A3 — BBIUIpaTh y MPOTUBHUKA
TPETHIO MapPTHIO.

Onwucare cobbITHs: B — He BeIMrpath HU 0HOM naptuu; C — BBIUTPATh TOJIBKO OJIHY HApTHIO;

J1 — Beiurpate Bce Tpu naptuu; E — BeMrparh Tonbko aBe naptuu; @ — BBIUIPATh XOTS Obl
onHy naptuto; K — Belurpars Xots Obl 1B MapTUU.

2. U3 50 BompocoB ctyaeHT Bolyuni 40. KakoBa BepOSATHOCTb, YTO €My JAOCTaHETCs] OUIIET C
2-Ms U3BECTHBIME Boripocamu. (B Ouiere 2 Bormpoca).

3. Urpa «CriopTi10TO» NpenycMaTpyuBaeT NOJHBIN BBIUTPHILI IIPU OTrabIBAaHUU 6 HOMEPOB U3
49. Onpenenutb BEPOSITHOCTD MOJTHOIO BBIMTPHILIA IIPU 3aII0JIHEHUHN OJHON KapTOUYKH.

4. Ctpenok A nopakaeT MHUILIEHb P HEKOTOPBIX YCIOBUSAX CTPEIbObI C BeposITHOCThIO P1 =
0,16, crpenok B — ¢ BepositHocThio P2 = 0,5, ctpenok C — ¢ BepositHOCTBIO P3 — 0,4. CTpenku nanu
3aJI11 110 MUILEHH, ¥ JIBE MyJIH MOoNajiu B 1edb. YTo BeposiTHee — nomnai cTpenok C B MUIIEHb WIIH
HeT?

5. Tlocne naUTENbHOM AKCIUTyaTallMM TEXHUYECKOTO yCTPOMCTBA MPOBEPSAETCS UCIPABHOCTD
TPeX OJHOTUIHBIX Y3JIOB 3TOT0 YCTpOHCTBA. BeposTHOCTh 00Hapy)UTh y3en HeucnpaBHbiM 0,4. X
— YHCJIO HEUCTIPABHBIX Y3JIOB.

Bapuanr 3

1. CryneHT cnan B ceccuto 3 sk3ameHa. PaccmMoTpum coObiTusi: Al — OTIMYHAs OLIEHKa Ha
NepBOM 7K3aMeHe; A2 — OTIMYHAsl OLEHKAa Ha BTOPOM »JK3aMeHe; A3 — OoTiIuYHas OlEHKa Ha
TPETbEM DK3aMEHE.

Onucates coObITHS: B — ceccuro cmain 0e3 oTIMYHEIX OIeHOK; C — Ha OTIMYHO CIaJl TOJIBKO
OIMH 7K3aMeH; J| — Ha OTIMYHO CcAaHbl BCE 3K3aMeHbl; E — Ha OTIMYHO CIaHBl TOJIBKO JBa
sk3aMeHa; I' — Ha OTAMYHO cIaH XOTA Obl oOWH dK3aMeH, @ — Ha OTIIMYHO cHAHbI XOTS ObI JBa
IK3aMEHa.

2. Jlns OecnpensiTCTBEHHOTO TOJeTa HajJ TEppUTOpHUEl, camoJieT, MpHOIMmXKasch K Hew,
MIO0JIaeT M0 Pajiuo MapoJbHYI0 KOJOBYIO TPYIITY, COCTOSIIYIO U3 HECKOJIBKHMX TOYeK U Thpe. Haiitn
BEPOSATHOCTH TOTO, YTO PATUCT, HE 3HAIOLIMI MapoIbHYIO TPYIILY, YraJbIBaeT ee, mepeaaB KaKkyko-
HUOYIb TPYIITY HayraJl, €CJIHM YHCIIO KOJOBBIX 3JIEMEHTOB (TOYEK U THPE) B TpyIIe 5.

3. 3amoxk umeet 4 aucka no 10 mudp (0, 1, 2, ... 9). KakoBa BeposITHOCTh OTKPBITh Kamepy

4. B 1ByX ypHax MMEIOTCS YepHbIe U Oelble maphl; B IepBOil ypHe — 3 OenbIX, 4 YepHBIX; BO
BTOpOil — 5 GenbiX, 3 yepHbix. U3 nepBoit ypHBI Hayaady OepyT /Ba I1apa, U3 BTOPOM — OJUH HIap.



OTu Tpu 1Iapa MOMEWIAIOT B TPETbIO YpHY. M3 TpeThell ypHBI BBIHMMAIOT OAuH wmap. Haiitu
BEPOSATHOCTH TOTO, YTO OH OEJIbI.

5. TlpousBoautcs CTpenbba MO HEKOTOPOW MM 10 TEePBOro momnagaHus. BeposTHOCTh
MOMAaIaHus MIPU KaXKIOM BBICTpesie oJlnHaKkoBa U paBHa 0,7. X — 4KCIIO BBICTPENIOB, €CIH B 000iMe
4 marpoHa.

[TocTpouTh psAl ¥ MHOTOYTOJIBHUK pacipeAesieHus: CIydailHON BETUUUHbBI X.

Hatitu yucnossie xapakrepuctuku M(X), JI(X), o (X).

Hanmcats Gyukimio pacupeaencaus F(X) u mocTpouTh ee rpaduk.

Berancnuts P(/X — M(X)/<1).

Bapmuanr 4

1. IlpousBeneHn 3amep nuaMmeTrpa y Tpex BaiMKoB. Paccmorpum coObitus: Al — mimHa
JUaMeTpa MEpPBOTr0 BaJlUKa YIOBJIETBOPSET JomyckaM; A2 — AjiuHA JuaMeTpa BTOPOrO BallMKa
YIOBIIETBOPSIET AOMycKaM; A3 — IJuHa JuaMeTpa TPEThEro BAJIMKA YJIOBIETBOPSIET TOMYCKaM.

Omnwucare coObITUsA: B — nuamerp Bcex BAJIMKOB HE YIOBIETBOPSIOT Jomyckam; C — TOJBKO Y
OJIHOrO BaJIMKa JUaMETp YJOBJIETBOpAET JomyckaM; /| — nuamerp TOJIBKO y JBYX BaJMKOB
yIOBJIETBOpsET AonyckaM; E — auamerp Bcex BaJIMKOB yJIOBJIETBOPSET aonyckam; I' — nuamerp no
KpaliHel Mepe OJIHOrO BajlMKa YAOBJIETBOpsieT Aomyckam; K — nuamerp mo KpaiiHel Mepe ABYyX
BaJIMKOB YJIOBJIETBOPSET JOIYCKaM.

2. YyacTHHKOB MaTematuyeckoil omumnuansl (100 yen.) meTogoM kepeObeBKU pa30miid Ha
JIB€ TpYIIBl W paccailyii IO pa3HbIM ayauTopusiM. KakoBa BepoOATHOCTb TOTO, YTO JBOE
MIPETEHACHTOB Ha IIEPBOE MECTO OKAXKYTCS B PA3HBIX ayTUTOPUSIX?

3. Ha nsatu kaproukax nHammcath OykBel A, A, K, H, V. KakoBa BeposiTHOCTh, 4TO TIpH
CIIy4allHOM PACIIOJIOKEHUH KapTOUeK B pAll, noayuutcs cioBo «HAYKA»?

4. JlBa nmaTdMKa IOCBUIAIOT CUTHANBI B OOINMH CHTHAJ CBSI3M, NPUYEM YHCIO CUTHAJIOB
IIEPBOTO U BTOPOrO JAaT4YMKa OTHOCATCS Kak 3:2. BeposATHOCTh MONYYUTh MCKAKEHHBIA CUTHAN OT
nepsoro patuuka 0,05, ot BToporo — 0,06. KakoBa BepoSATHOCTb TOTO, YTO Hay/lady BHIOpaHHBIN U3
o011ero KaHajla UCKaXEHHBIA CUTHAJ TOCJIaH MEPBBIM JAaTYUKOM.

5. UcnpiTyemblil mpubOp COCTOUT U3 TPEX MAJIOHAIAECKHBIX 3JIeMEHTOB. OTKa3bl 3JIEMEHTOB 3a

HEKOTOpoe BpeMs T He3aBUCHMBI, & UX BEPOSATHOCTH paBHBI cOOTBETCTBEHHO P,, P,, P,. Haiitu

3aKOH pachpe/ielieHHus, MaTeMaTH4ecKoe OXXHMJaHWEe, MOJy, IUCIEPCHUI0 YHcia HEOTKa3aBIIMX
aemeHToB. [loctpouth (QyHKIMIO pacnpenencaus, OnpenenuTh BEPOATHOCTH TOTO, YTO
OTKa3aBILUX JIeMEHTOB OyneT He 6oneen P, =0,04; P, =0,03; P, =0,02; n=1.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTponbHast pabora 4 BBINONHSETCS CTyJEHTAaMH Ha NPAaKTHUYECKOM 3aHsATUM 17, Ha
BBINOJIHEHHE paboOThl OTBOAMTCA 2 yaca. [Ipy BBIOJTHEHUH KOHTPOJIBLHON pabOThI CTYAEHTHI MOTYT
M0JIb30BAaThC OyMa)XHBIMU HOCHUTENSIMU HH(pOpMaluu (KOHCHEKTaMHU JIEKIMH M NPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepualaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOMCTBAMHU U TAKETAMHU.

Kpurepun onenku:

KoHTponbHast paboTa COAEpKUT 5 3aaHui, KaXKJ0€ 3a/IaHNE OIIEHUBAETCS B 5 0aIOB.

5 6ayI0B BBICTABISIETCS CTYJCHTY, €CJIM 33JlaHKE BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BBICTaBISIETCS CTY/ACHTY, €CJIH 33/1aHK€ BBINIOJHEHO B 00bEMe 0T 80 % U BhILIIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHie BBINOIHEHO B 00bEMe oT 60 % 110 79 %

2 OaJiia BBICTABJISCTCS CTYJICHTY, €CITH 3a/IaHue BRIMTOTHEHO B 00BEMe oT 40 % 10 59 %

1 Gasnt BbICTaBISIETCSl CTY/ICHTY, €CITH 3a/laHue BBIOIHEHO B 00b&Me oT 20 % 10 39 %
0 6ayIoB BBICTABIISIETCS CTY/IEHTY, €CJIH 3a/laHKe BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TeCTHPOBAHUE




(naumenosanue OYeHoUHO20 cpeocmsa)

Tunossle npuMepsl 3a1aHUM

Moayas 9. {uddepeHunanbHbie ypaBHEHUS

1. O6uiee pemenue audppepeHnnansHoro ypasHenus Xy'—y =0 umeer Bun
o y*+x*=c’

©®y=Cx

o y=x*+C

1

o y=Ce*
2. O6mee pemrerne nuddepeHnranbHoro ypapHenust 3+ Y + yy'v1—x* =0 umeer Bux
o y=x*+C
o 1 + 1 =C
Xy

oy=tglx+C)—x
© arcsinx = —\/3+y2+C

3. O6iuee pemenue quddepenipaapbaoro ypapaenus Yy'+X =0 umeer Bux
o y=0Cx

o arcsinx=—/3+y*+C

® y’+x*=C?

o y=C(x*-1)

4. Oomiee pemienne auddepennuansaoro ypasaenus Y'—2X =0 umeer Buj
®© y=x*+C

o y=C(x’*-1)

o y=Ce*

o —+—=C
Xy

5. OO6mee perrenue auddepernnanbHoro ypasuerus X+ Xy + Y'(Y+ xy) =0 umeer Bujg

o 1+1=C

Xy
oy=tglx+C)—x
o y=C(x*-1)

Ox+y=mCx+1Dy+1)

6. OOuuee pemenue qupdepeHuanbHoro ypasuenus (x° —1)y'—2xy =0 umeer BUJ
o y=tgx+C)—x
® y=C(x*-1)



7. O6mee pemenne quddepeHIHaIbHOro ypapHeHus X2 y'+y = 0 uMeer BUI
-1

® y=Ce*

o arcsinx=—/3+y? +C

o X+y=InC(x+1(y+12)
o y=C(x*-1)

Moayas 10. OnepanuoHHble HCHHCIEHUS
t

npu 1)0

1.Haiitu nzo0OpakeHue 11 opuruHana f (t) =a
1
p—Ina

1

Ina
1

p—a
1

+

p+Ina

2. Haiitu u3o0pakeHue A OpuruHaia f (t) = Siﬂ2 t npu t>0 )
2
+
p(p? +4)
pi p +4i
2
pi p® + 2)
2

2

p°+4

>~ o

N

3. Haiitu usobpaxenune f(t)ZetCOSZt npu t)0
= p’-2p+3
F(p)=
~ F(p) (p-1\p*>-2p+5)
p* —2p
p-1)p>-2p+5)

— p>—2p+3
F(p)=1——<F"°
(p) p’-2p+5

F(p):(




— p>+2p+3
F =
(p) (p+1)(p2—2p+5)

= p+9
4 HaiiTi opuruHan 1o uzodpaxenuio F ( p) =

CpP+2p+17
+ T(t)=e"cos4t +2e " sin 4t

=e ' cost+2e 'sint

5. Haiitu opuruHain mo u3o0paxeHUIO E( p) = >

C pl+4p+25
+ f(t):%e‘”sin Jait

f(t)= %ezt sin v/29t

f(t)= %em sin~/21t + e cos, /21t

f(t)= % e cos /21t

6. Haiitu opurunan no u300paxeHuto E( p) =

v ft)=e'"—t-1
ft)=e' -t
ft)=e' +t
ft)=e'—2t—2

p*(p-1)

7.Haiitn nzobpaxenue pemeHus AuQpepeHInaIbHOro ypaBHEHUI IPU TaHHBIX HayaJlbHbBIX

yenosnax Y — Y —6y =2, y(0)=1,y'(0)=0
* Flp)- pp(;;—pp+—26)

Fp)- (p—pli(%zf;;s)

= —p+2

F(p): pi)pz +pp+—6)

= 2_p+2

A ey




8.Haiitu m3zobpaxenue pemienust AupepeHunaibHOro ypaBHeHUsI IPU TaHHBIX HayallbHbBIX

yenosusx Y +Y =0, y(O) =0, y’(O) =-1, y”(O) =2

e
E(|0)=|O§—+'O1
‘(p):‘pf—j
E(p):ﬁ

Moayas 11. Paasl

3

. Ir &
1. K kakoMmy THITy OTHOCHTCS JaHHBINA P — + Z__z

1 .
(1-(=D™)cosnx+ = (=1)"*sin nx
n=1 n
O 3HAKONEPEMEHHBIN psJ
O 3HAKONOJIOXKUTEJIbHBIN Psiji
O (YHKIMOHATBHBIN PSIT
O CTENEHHOM Psf

©® psn Dypoe

2. B psag @ypee paznaratorcst QyHKINHU, OMCHIBAIOIINE . ..
O m00bIe IPOIECCH

©®© neproaANYEeCKUE MPOIIECCh

O MaTeMaTH4eCKUe MPOIEeCCh

O HEMEepPHOANYECKHUE MPOIIECCHI

O OHOJOTHYECKUE MTPOLECCHI

3. Tloms3ysch HEOOXOMMBIM TIPH3HAKOM CXOAMMOCTH OTBETHTH HA BOTIPOC O CXOAMMOCTH MITH
o0
n
PACXOMMOCTH psila Y ——
=n+2
® P PaCXOTUTCS;
O PSII CXOIUTCS;
O BOIPOC O CXOXMMOCTH OCTACTCS OTKPBITBIM;

0 3n—l
4. HCCHCHOB&TB Ha CXOAUMOCTH pﬂI[ . <
; 2" (2n-))

©® psn pacxoauTcst
O PAI CXOAUTCH
O BOIIPOC O CXOJAUMOCTH OCTA€TCs OTKPBITHIM

Monayasb 12. Teopusi BeposAITHOCTE M MaTeMaTH4YeCKasi CTATUCTHKA



@)
@)

1. CoObITUS HA3BIBAIOTCS HE3ABUCUMBIMU E€CIIHA
p(AB)=p(A)/p(B)
p(AB)=p(A)+p(B)

© p(AB)=p(A)p(B)

©)
@)
@)

2. YeMy paBHa BEpPOATHOCTb HEBO3ZMOKHOI'O COOBITHS

0

3. CoObITHst A 1 B Ha3bIBalOTCS HECOBMECTHBIMU, €CIIU
p(AB)=1

p(AB)=p(A)+p(B)

p(AB)=p(A)p(B)

® p(AB)=0

4. BeposTHOCTB BRIUTPATh B pyneTky paBHa 1/38. Urpok nenaer 190 craBok. [1o kakoit
(dhopMysie MOKHO BBIYHCIIUTh BEPOSATHOCTH TOTO, UTO OH BBIMTPAET HE MEHEE 5 pa3

® pacnpenenenus [lyaccona

@)
@)

o

8
o
o
o

¢bynkuu Jlamnaca O(x)

HaJ0 cocyuTath 1o popmyie bepuymim, acumnrorinyeckue GOpMYJIbI JaayT OONBIIYIO
OIINOKY.

IIJIOTHOCTH HOPMAJIbHOI'O PACIIPCACICHHA

. BeposTHOCTb CyMMBI J1H00BIX cilydaiiHbIX cOOBITUI A U B Beruncisercs no ¢popmysie

p(A+B)=p(A)+p(B)
P(A+B)=p(A)+p(B)-2p(AB)
p(A+B)=p(AB)

© p(A+B)=p(A)+p((B)-p(AB)

9.

@)
@)
@)

BeposiTHOCTB BBIMTpaTh B KOcTU paBHa 1/6. Urpok nenaet 120 craBok. ITo kakoit ¢popmyie
MOYKHO BBIYMCIUTH BEPOSATHOCTh TOTO, YTO YUCIIO BHIMTPHILIEH He OyAeT MeHblIe 15

pactipenenenuem [lyaccona
JoKaIbHOM popmynoit Myaspa-Jlamaca
HaJI0 COCYUTaTh 1o Gpopmyie bepuynu

©® unrerpanbHOit hopmyioit Myapa-Jlamnaca

10. HpOI/I3BOI[I/ITC$I N HE3aBUCHUMBIX I/ICHBITaHI/II\/’I, B KOTOPBIX BEPOATHOCTb HACTYIIJICHHUA

@)
@)

coObITHsI A paBHa p. BeposiTHOCTH TOro, yTO COOBITHE A HACTYIUT M pa3
BBIUHCIIgEeTCs o popmyie baiteca

pasHa p(1-p)

©® Beraucgercs no popmyine beprymm

o

BBIUHCIIsIEeTCs o hopmyne Myaspa-Jlamnaca

11. AGoHeHT 320611 MOCTEAHIOW MUGPY HOMEpa TenedoHa U TOITOMY HabupaeT e€ Hayraj.

Onpenenutb BEpOSITHOCTh TOTO, UTO €My MPUAETCS 3BOHUTH HE Ooiee 4yeM B 3 MecTa.
0,3
0.3



12. AGoneHT 320611 mocaeanue 2 nudpsl TeneoHHOro HOMEPA, HO TIOMHHUT, YTO OHU PA3TUIHBI
1 00pasyroT IBy3Ha4YHOE 4Kciio, MeHbInee 30. C yueTom 3Toro oH Habupaet Hayrana 2 MU psl.
Haiit BeposTHOCTB TOT0, UTO 3TO OYAYT HYKHBIE TU(PPbI. OTBET OKPYTIHUTE A0 THICTUHBIX.

= 0,037

= 0.037

13. PeGenok umeeT Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, V. BepostHocTs TOTO, 4TO
pebeHok cobeper u3 KyOMKOB CJIOBO "Kykia'"paBHa. OTBET OKPYTIUTE 10 THICSYHBIX.

= 0,017

= 0.017

11. ®opmymna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO AJ1s1 OTPULIATENBHBIX CIYYaliHBIX BETHUNH

C) BepHa TONBKO JJIsl OJMOKUTEIBHBIX CITYyYalHBIX BETUYMH X
D) BepHa

12. lana BeiOOpka oObema N: X1, X2, ..., Xn . ECIIM KaXIbIil 2JIEMEHT BEIOOPKH YBEIIUYUTH B 5

pa3, To BeIOOpouHOE cpeanee X
A) Bo3pacTeT B 5 pa3 i BEIGOpOUHAs Aucriepcus S 2 Bo3pacTeT B 5 pas
B) Bo3pacTeT B 5 pa3, a BEIGOpouHas quctepcus S 2 ypenmunres B 25 pas
C) Bo3pacreT B 5 pa3, a BEIOOPOYHAS TUCTIEPCHST HE U3MEHUTCS
D) Bo3pacreT B 25 pa3, a BHIOOpOUHas gucrepcus S 2yBenudurces B 5 pa3

13. Apromammna npunuia u3 MuHcka B MoruneB co ckopocteio 40 KM/4 M cpasy ke

noBepHyJa ooparHo. CKopocTh ee Ha oOpatHoM IytH ObiIa Ha 20 kM Oombine. CpeHssE CKOPOCTh
aBTOMOOWJIS paBHA

A) 50 km/4 C) 60 xkm/u
B) 100 xm/u D) 40 xm/4

14. TTnotHOCTH pacnpenenenus f(x) MoxxHo HaifT 1o pyHkMM pacnpenenenus F(x) no popmyse

A) f(x)=F(x) c) f(x)=F(x)

o0

B) f(x)=[F(tht D) f(X)=i F(tkt

15. I[J'ISI 2-x HOPMAJIbHBIX HE3aBHUCHMBIX BCIIMYWH C OAVMHAKOBBIMH AUCICPCUAMU ITOJTYUCHBI

BEIGOPKH 00BeMa Ny =42 1 Ny=20 ¢ TakuMu XapakTepuctukamu: X =64, S 2 =16, Y =59, S, 2

= 25. Ilpu ypoBHe 3Haunmoctu o = 0,05 mpoBepsieTcs THIIOTE3a O PABEHCTBE FEHEPAIbHBIX CPEIHUX
Ux = Wy (KOHKypHUpYIOLIas TUIOoTe3a Lx |Ly). ONbITHOE 3HaAUYE€HUE CTATUCTUKH T, MPUMEHSIEeMOM ISt
nposepku runoresbl Ho, paBHo 4,17. I'nnote3za Mx= My

A) He mpoxoauT

B) HyxHbI Tabnu1b! pactipenenenust CTbloeHTa

C) mpoxoaut

D) Hy>HBI JOTIOJHUTEIbHBIE OTIBITHI

16. CnyuvaitHas BenmmumHa X pacrpejeiieHa paBHOMepHO Ha oTpeske [0, 1]. Crydaiinas
BenmurHa Y = X + 2 OyJeT uMeTh

A) paBHOMepHOE pacnpenenenue Ha otpeske [0, 3]

B) paBHOMepHOe pacnpesnenenue Ha oTpeske [2, 3]



C) Y He Oyner uMeTh paBHOMEPHOE pacIpeaesieHue
D) paBHOMEpHOE pacnpeienenne Ha oTpeske [-2, -1]

17. CnyudaiiHas BeJIM4MHA pacrpezerneHa paBHomepHo Ha otpeske [0, 5]. P1 — BepossTHOCTS,
4TO CIly4ailHO OpOIleHHAs TOo4Yka momaneT Ha oTpe3ok [0, 1]. P2 — BeposTHOCTH, 4TO CIAy4ailHO
OpoleHHas TOYKa MomaaeT Ha oTpe3okK [3, 4]. Torma MOXKHO yTBEpKIaTh, YTO

A) P1=P2 C) P2 B pu pasa Gombie Pl

B) P2>P1 D) P1>P2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
HroroBoe TectupoBaHue mo aucuuiuinHe "Bpicmas matemaruka 3" BBICTABISETCS B
pacnrcanuu Ha 20 Hemene U mpoxomuT yepe3 LleHTp TecTupoBaHHS B KOMITBIOTEPHOM Kilacce
obmero goctyna. Ha Tect orBoaurcs 2 wyaca. Ilpum BBIOMTHEHMHM TecTa CTYAEHTHI MOTYT
MOJIb30BATHCS TOJIBKO KaJIbKYJISTOpaMH, MPU 3TOM HE JIOMYCKAETCS HCIOJIb30BAHHE KaKUX-JIHOO
CHPAaBOYHBIX MAaTEPUAIOB, KOHCIIEKTOB JIEKIIMH M MPAKTUYECKUX 3aHATUH, MOOUIIBHBIX YCTPOMCTB,
raJIKETOoB. .

Kpurepum oneHku:

Tect cocrout u3 10 3aganuii, Kaxa0e U3 KOTOPBIX orleHuBaeTcs B 10 6amios:

10 6anmnoB cTaBUTCS 3a 33JaHKE, €CIIM CTYJEHT Ha BOIPOC 3aJaHMs OTBETHII ITPABUIIBHO;
0 GayuToB cTaBUTCH 3a 3a/laHKE, €CITU CTYJICHT Ha BOIIPOC 3a/IaHUS OTBETHII HEMIPABUIIHLHO



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Borpochbl K IPOMeKYTOYHOH aTTeCTANNH

Cemectp 3

Bomnpocekl Kk 3xk3aMeny

Kakue ypaBHeHus Ha3biBatoTcs nuddepenimansasiMu. [Ipumep.

Uto Ha3biBaloT penienreM quddepeHnuansuoro ypasaenus. [pumep

UTo Ha3bIBAIOT HAYAIbHBIMU YCIOBHSIMU JUIsl tuddepennmanbHoro ypasuenus. [lpumep

UTo Ha3bIBAIOT OOIIMM penieHueM s JudepeHnanbHOro ypaBHeHus (n-0ro mopsijaka)

Teopema Komm o cymectBoBanuu pemienus quddepeHnnaibsHoro ypaBHeHus 1-oro nopsaka

Jluddepennnanpabie ypaBHeHUs 1-0ro nopsiKa ¥ METOIbI OTBICKAHUS X PEUICHHUS:

Juddepernnanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOMIME MOHMWKEHUE MopsaKa 1-oro
TUIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

Juddepennnanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOIINE TMOHMKEHUE TMOPSAIKA 2-0T0
TUIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

Juddepennnanbabie ypaBHEHUs 2-0T0 MOPSJIKA, JOMYCKAIOUIUE MOHWKEHHE MOpsiaKa 3-ero
TUTIa 1 METOJI OTBICKAHUS UX PEIICHUS.

10

JIuneitnble opHOponaHble AuddepeHnanbHble YpaBHEHUS N-O0ro MOpsijiKa, CBOWCTBA €ro
[peLICHM.

11

Ctpykrypa obmero pemenust JIO/Y n-oro nopsinka.

12

Omnpenenenue JNTUHEWHON 3aBUCUMOCTH (YHKIUN. YCIOBHUS JWHEHHOW 3aBHCHUMOCTH H
ITHEHHOW He3aBUCUMOCTH IBYX ()YHKITHIA.

13

Omnpenenurens BpoHCKOro 1 ero cBOMCTBa.

14

JluHeWHBIE OAHOPOIHBIC AU(PEpPeHIINATHHBIC YPaBHEHUS BTOPOTO MOPSJIKA C ITOCTOSHHBIMU
KodhdUITMEHTaMH.

15

CrpykTypa oOIIEro pemieHus JTUHEWHBIX OJHOPOJHBIX JH(QepeHInanbHbIX YpaBHEHUS
BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 pHiIeHTaMu.

16

XapakTepucTUYecKkoe ypaBHEHHWE I JIMHEWHBIX OJHOPOAHBIX AU depeHIInaTbHbIX
ypaBHEHHUSI BTOPOTO MOPSIKA C TOCTOSIHHBIMHU KO3 (UIIMEHTaAMH.

17

Bupn oOmiero pemieHust JUHEHHBIX OJHOPOIHBIX AHU((EpeHInaNbHBIX ypaBHEHHUS BTOPOIO
MOps/IKa C OCTOSTHHBIMU K03 QUIIMeHTaMu JUIs CIydaeB, KOTJla KOPHU XapaKTepUCTHUUECKOTO
YpaBHEHMsI e CTBUTENIbHBIE PA3JINYHbIE YHCIIA.

18

Bun obmiero pemieHus JUHEHHBIX OJHOPOAHBIX AU(PQEpEeHLNaTIbHBIX YPaBHEHUSI BTOPOTIO
Mopsiika C HOCTOSHHBIMU KO3 GUIIMEHTaMH JJIs CIIydaeB, KOTrjqa KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUSI JEHCTBUTEIBHBIE OJJMHAKOBBIC YUCIIA.

19

Bun obmiero pemeHus JUHEHHBIX OJHOPOAHBIX AU (dEepeHIINaTbHBIX YpaBHEHUS BTOPOTO
Mopsiika C MOCTOSHHBIMU KO3((UIIMEHTaMH JJISl CIy4aeB, KOrla KOPHU XapaKTepPUCTHUECKOTO
ypaBHEHUSI KOMILUIEKCHBIEC YUCIIA.

20

JInHeiinbIe HCOIHOPOJHBIC ,[[I/I(I)(I)CPCHLII/I&HLHBIC YpaBHCHUS N-0I'0 MOPsJAKa.

21

Ctpyktypa oOlIero pemeHus JUHEWHbIX HEOJHOPOIHBIX NH((epeHInalIbHbIX ypaBHEHHUS N-
Oro Mnopsijika.

22

MeTo/ BapuaIuu MpOU3BOIBHBIX MOCTOSHHBIX JUISI OTHICKAHUS YACTHOTO PEIICHUS JIMHEHHOTO
HEOTHOPOTHOTO MU (D PEpEeHITNATBHOTO YPaBHEHUSI BTOPOTO MOPSIIKA.

23

IIpaBast yacth cnienmansHoro Buga JIH/IY 2-oro nmopska ¢ mocTOsTHHBIMH KO PHUIIMEHTAMHU.




24

Metoa HeonpeaeIeHHBIX KO (PHUITMEHTOB AJIT OTHICKAHUS YaCTHOTO PEIICHUS HEOTHOPOIHOTO
muHeHOTO  Mu((EepeHIMaTBFHOTO  YpaBHEHHMSI BTOPOTO MOpSAKAa C TPaBOH  YacThIO
crIennajJbHOTO BHIA.

25

[TpeoOpasoBanue Jlannaca

26

OpuruHansl 1 UX n300paskeHus

27

CroiicTBa mpeoOpa3oBanus Jlammaca

28

Tabnuia opuruHagoB U N300paKESHUN

29

O6parHOe npeoOpaszoBanue Jlammaca

30

Teopembl pa3noKeHus

31

OneparioHHBIIH METOJT peIIeHUs TUHEHHBIX MU (epeHITNATBHBIX YPAaBHEHHH U UX CHCTEM

32

Uto Takoe umucnoBoil psa. I[lpumep. Uto HaszwiBaeTcsa cymmoin psana. Kakoil psn HasbIBaeTcs
CXOJIAIIMMCS, KAKOM pacxoAsimmcs. beckoHeuHasi reoMeTpruyecKasi Mporpeccus U ee cymma

33

HeoOxonnMblil IpU3HAK CXOAMMOCTH YMCIOBOrO psna. Kak ero MoXHO HMCHOIb30BaTh IJis
MCCIIEOBAHMSI CXOIUMOCTH psifa

34

/locTaTouHble MPU3HAKA CXOAMMOCTU PSIOB C IOJOXKUTEIbHBIMU YI€HaMH (CpaBHEHUS,
lanambepa, paiuKaIbHBIN, HHTETPAIbHBIN). [IprMepbl

35

BHakouepenyromuecs psaael. Teopema JleiiOHHUIA U €€ HCIONB30BAHKUE IS MPHOIMKEHHBIX
BBIUMCIICHUI CYMMBI psijia

36

3HaKOHepeMeHHHC PpAAbL. HOCT&TO‘IHLIC INpU3HAKKU CXOJHUMOCTH. AOcontoTHasg u YyCJIOBHAA
CXOAUMOCTB

37

CTerneHHOM PAa. I/IHTepBaJ'I CXOAUMOCTH CTCIICHHOI'O psiad, paanyC CXOAUMOCTH, KaK €TI0 HaWTH

38

Psner Teitnmopa m Maxmopena s Gynakuuu f(x). Ipumepsr ans gynkmuit: cos(x), sin(x),
In(1+x), exp(x).

39

licnonp30BaHuWe pSIOB AN BBIUMCICHMA NPUOMMKEHHBIX 3HAYEHUN  QyHKOMA U
OTpPEIETICHHBIX HHTETPAJIOB C 33JaHHON TOYHOCTHIO

40

Tpuronomerpuueckuit pan. Koaddunuentsr Oypoe, psin Oypoe ans GyHKIUM ¢ nepruogom 2 n

41

Paznoxxenne B pag Dypbe YETHBIX U HEYETHBIX NEPHOAMYECKUX QYHKINUN

42

DyHKIMOHANBHBIN psasl. O0IacTh CXOMMOCTH psijia.

43

CBOMCTBa CTEIIEHHBIX pAAOB

44

lcnonp30BaHuEe pSIOB AJIE  OTHICKAHUS NPUOIMKEHHBIX peleHuil aud@epeHuanbHbIX
ypaBHEHUN

45

Y cnoue Qupuxie s GyHKuuu

46

Y cnoBue cxoquMocTH psiia Dypbe K QYHKIUU, JUISI KOTOPOUM OH 3aIKCcaH

47

Koadduuments Dypre, psg Pypbe A GyHkuuit ¢ nepuogom T

48

Paznoxenue B psg Pypbe HENEpUoInIecKux pyHKIui

49

OpTtoroHanbHble Ha oTpe3ke [a; b] dynkun

50

DopMyIibl KOMOMHATOPUKHU

51

Uto Takoe wucnbiTanue, coObiTHe. [lpumep. Kakue coObITHS Ha3bIBalOT CllydallHBIMH,
T0CTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

52

Kakre coOBITHS Ha3BIBAIOT HCCOBMCCTHBIMH, HC3aBUCUMBIMU. HpI/IMCp

53

Uto Takoe cymma coObITHi, TpousBeaeHne coObiTuil. [Tpumep

54

Kakre coObITHS HAa3BIBAIOT IMPOTHUBOIIOJIOKHBIMHU. HpI/IMCp

55

Uto Takoe moHas rpyiia coOwITHi. UTO Takoe QJICMCHTAPHBIC NCXOAbl UCITLITAHUS. HpI/IMCp

56

UTo Takoe OTHOCUTENIbHAsh 4acTOTa COOBITHS, B YEM 3aKIIFOYAETCsl CBOMCTBO YCTOWYMBOCTU
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE ONpPEIETICHNE BEPOSITHOCTH COOBITHS

57

Knaccuueckoe ormpenenaeHre BeposTHOCTH coObiTuss. [lpumep. CBoiicTBa BEpOSTHOCTH
COOBITHUS

58

Y cioBHas BCPOATHOCTD. BCI)O}ITHOCTB MMPOU3BCACHUA COOBITHIA. BCI)O}ITHOCTB MMPOU3BCACHU

He3aBUCHUMBIX coObITHil. [Tpumep




59

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI. BEpOsSTHOCTH CyMMBI COBMECTHBIX COOBITHA.
[ Ipumepsl

60

[ToBTOpHBIC HE3aBUCHMBIE UcTibITaHus. Popmyna beprymnu.

61

AcuMIITOTHYECKHE (DOPMYITBI.

62

CrnyuaiiHas BesinunHa. J{uCKpeTHbIE M HETIPEPHIBHBIE CilydaiiHble BelnuuHbl. [Ipumep

63

3aKOH pacnpeieseHUs] JUCKPETHOM citydallHOW BesimuuHbL. [Iprumep

64

UrcioBbie XapPaKTCPUCTHKHU CHy’-IB,fIHBIX BCIIMYHH (MaTeMaTI/I‘-IeCKOe OKHUJaHue, NUCIICPCHUs,
CPEAHEC KBAAPATHICCKOC OTKHOHGHI/IG). Yro oHHN XAPAKTCPU3YIOT U KaKOBBI UX CBOMCTBaA

65

Kak HailTu MaTeMaTH4YeCKOe OKUIAHUE U JUCIIEPCUIO JUCKPETHOM CIIy4yaiHOM BETUYMHBI

66

DyHKIUS pacipeesieHus] BeposTHOCTeH F(X) 1 IIIOTHOCTh pacnpenenenus BeposTHocTell f(x)
HETPEPHIBHOW CIIy4ailHOM BEJIMUMHBI, X CBOMCTBA

67

MareMaTuuecKoe 0KMIAHUE U TUCIIEPCUs] HENIPEPBIBHOW CIy4allHON BEIUYMHBI

68

Kak HaWTH BEpPOATHOCTb IONAJAHMUS CIIY4alHOW BEIWYUHBI B 3aJaHHBIA WHTEpBaJ, €CIU
M3BECTHA IUIOTHOCTH pacnpeseneHus BepostHocTed f(x). UTo reomeTpuyecku BbIpakaeT 3Ta
BEPOSITHOCTH

69

HopManbHblii 3akOH pacmpeneneHusi, Tpaduk TIJIOTHOCTH PpACHpPEICIICHUs, YHCIOBBIC
XapaKTePUCTUKU

70

Kak HaiiTH BEPOSITHOCTh TOTO, 4YTO CJy4allHas BEJIUYMHA C HOPMAaJbHBIM 3aKOHOM
pacripesiesieHus PUMET 3HaYCHHE MEHBIIE 33IaHHOTO X1; OOJIbINE 33JaHHOTO X2; Ha HHTEPBAJIE
(x1,X2) ¢ momomnipio GyHkiuu Jlamnaca

71

FeHepanLHa;I n BH60pO‘IHaﬂ COBOKYIIHOCTH, KaKasd BI>I60pKa Ha3bIBACTCsA pereBeHTaTHBHOﬁ Hu
KaK €C IMOJIYYHUTb

72

Kakxne OLICHKHM Ha3bIBAKOTCA HCCMCIICHHBIMH, COCTOATCIIbHBIMU. Yrto sBuseTcs HeCMCHleHHOﬁ
OHGHKOﬁ MaT.OKHUJJaHusd, TUCIICPCHUU U KaK UX BBIYUCIIUTD 11O BI)I60pO‘-IHI)IM JaHHBIM

73

Kakass  3aBUCUMOCTb  MEXIy  BEJIMYMHAMU  HA3bIBAeTCS  CTATHUCTHUYECKOM,  Kakas
KoppensronHou. [Ipumep Ha rpadukax paccenBaHus

74

I[OBepI/ITCJII)HI)II\/JI HHTCPBAJI 1JIA BEPOATHOCTU CO6I)ITI/I$I, MarT.OKuaaHus, JUCIICPCUN.

7.3.2. Kputepuu 4 HOPMbI OLIEHKH

Cemectp

dopma
NPOBeIeHUs
MPOMEKYTOYHOM
arTTecTalnu

Kpurtepuu u HopMbI OLleHKH

3 HAKOIIUTEILHOM puOaBIAIOTCS OOHYCHBIE OAJIBI.
y

Crynent HaOpan 80 u 6onee
0aJuI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma Gamios 1o
BCEM Y4€OHBIM MEPOIPUATHUSM,
COTITUIHOY MPEeTyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTHUPOBaHU), pa3Jesi€HHas Ha
Ok3aMeH (1o 2. K nony4ueHHOMY pe3ysbTaTry

pEeUTHHTY) Crynent Habpain ot 60 1o 79
0aJTOB, paCCUYNTAHHBIX 110
dbopmye: (Cymma 6anioB 1o
BCEM yUEOHBIM MEPOIPUITHSIM,
MPEeIyCMOTPEHHBIM B Kypce +
PpE3yJIbTaThl UTOTOBOI'O
TECTUPOBAHUS), pa3/ieNEHHAs Ha
2. K nosryueHHOMY pe3ysbTary

«XOpOILIOY»




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

pUOABIISIIOTCS OOHYCHBIE OAJIITBI.

«YIOBJIETBOPUTEIILHO»

Crynent Habpain ot 40 10 59
0aJI0B, PACCYMTAHHBIX I10
dopmyite: (Cymma 6amioB 1o
BCEM yUEOHBIM MEPOIPUATHUSIM,
NPEaYyCMOTPEHHBIM B Kypce +
Pe3yNIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3iesiEHHAS HA
2. K nonydyeHHOMY pe3yJbTaTy
puOaBIAIOTCS OOHYCHBIE OAJITBL.

«HEYHOOBJICTBOPUTCIIBHO»

Crynent HaOpan meHee 40
0aJIJIOB, paCCUYNTAHHBIX 110
dopmyne: (Cymma 6annoB 1o
BCEM Y4EOHBIM MEPOIPUSATHSIM,
IPeAyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS ), Pa3JICIEHHAs HA
2. K nonyueHHOMY pe3ysbTaTy
npuOaBIAIOTCS OOHYCHBIE OalIbI.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAaKTHUKYM, Ap.)

I'ox m3panusa

KoauuecTBO B
HAY4YHOH
onobamoTeke /
HaumenoBanmne 9bC

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
P>xeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxonosa I A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

FO.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pex. JI.H. XKyp6enko,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuar). - Tekct : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

Hertspea O.M.,
Kypb6enko JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertspesa, JI.H.

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
obOpasoBanue: bakanaBpuar). - Tekcr :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueoHo-
w/n ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) METOIHUIECKOE OCOGHe, T'ox m3panua ouoamorexe /
HPAKTHKYM, 1Pp.) HaunmeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHH TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tunossle pacueTsl : yueOHOE ocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JIEKTPOHHBIH // DIeKTpOHHO-OnOIMoTeYHas
cucrema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamienus: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®uwmnoBa E.E., CepreeBa | Martemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
JI.B., Cno6oxackas U.H. O®ununosa, [.B. Cepreena, “ZNANIUM.CO
N.H.Cnob6oxackas - Bomorga: BUITD ®CHUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbId. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yueoHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/m MeTOoAMYEeCKOoe mocodue,
HpPAKTHEYM, Ip.) HaumenoBanue
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | bemoyconra B. U., EpmakoBa | Breiciras marematuka. Yacts 1 : yuebHoe Y4eOHoe mocodue 2016 ObC
I'. M., Muxanesa M. M. [u | nmocobue / B. 1. benoycosa, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil GpenepalibHblil
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Texkcr :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMOoTeYHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JOCTYTIA: JUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 JaHHBIX U WH(GOPMALMOHHBIX CHPABOYHBIX
cucTemM

—OcHOBBI _BbIcHIel W juckperHoit martematuku [/ [llybosuy A.A., Knoukos [O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebGHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHAIBHBIX ApPOOeH, BBEJICHUE B MaTeMaTHYECKUI aHAIN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. YuebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JAOMOJIHEHHOE). Peojwcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHust

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eiicTBHS)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JIeICTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 15 OCYyLIeCTBJEHHSA
00pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeToB, 1a00paTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB 151 IPOBeIeHU

n/n | MPaKTHYeCKHX U Ja00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebnas ayautopuss ans  npoBeaeHus | CTOIbl YYEHHYECKHE JIBYXMECTHBIE U
3aHATUN  JIGKIMOHHOTO  THMA.  Y4yeOHas | TpPeXMEeCTHBIE (MOHOOJIOKH) ,CTOJ
ayauTopusi  JUId  TIPOBEACHHUS  3aHATUH | MpernojaBaTelbCKHid, CTYyJ
CEeMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS ISl | IPETNOAaBaTeNbCKUA, JOCKa ayIuTOpHAS
{ | KYPCOBOTO  MPOCKTHPOBAHUS (BbINIOIHEHUS | (MeJoBas)

KYpCOBBbIX paboT). YueOHas ayautopus is
MIPOBE/ICHUS TPYNIOBBIX U UHAWBUAYAIbHBIX
KOHCYNbTAllMi. Y4eOHass ayauTopust mJis
IIPOBE/ICHUS 3aHATHH TEKYyIIero KOHTPOJsS U
npomexyrounoil arrecrarmu (I'-440).

VYuebnas aymutopuss ans  npoBeaeHus | Ctomsl YUYEHUYECKHE, CTYJbs
3aHATUN  JICKIMOHHOTO  THMA. Y4YeOHas | yYeHUUYECKHeE, JTOCKa ayauTOpHAs
aymuTOpUs  JUIsl  TIPOBENCHHUS  3aHsATHi | (MenoBas)

CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
o | KYPCOBOTO  MPOEKTUPOBAHHS (BBIMOJTHEHUS
KYpCOBBbIX pa0oT). YueOHas ayautopus Jis
MPOBEACHUS TPYNIOBBIX U MHAMUBUAYATbHBIX
KOHCYNbTalui. Y4eOHass ayauTopusi IS
IIPOBEJIEHUS 3aHATUH TEKYLIET0 KOHTPOJI U
npomexyrouHoil arrecrarmu (I'-409).
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HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Komnerorepubii  kiacc. I[lomemenue s
CaMOCTOSTEIIbHOMN paboTHL. VYyebnas
aymquTOpUsl  JUIsL  TNPOBEINCHUS  3aHATHIA
CEMHUHAPCKOro TUIa. Y4eOHast ayIuTopust st
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOJIHEHHUS
KYpPCOBBIX Pa0o0T). YueOHas ayauTopus IS
MIPOBEJICHUS TPYIIOBBIX U WHIUBUAYAIbHBIX
KOHCYyJbTallMii. Y4eOHas ayauTopus Jyis
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJI U
npomexyrouHoi arrecraimu (I'-401).

Croubl YYEHUYECKHUE, CTYJbs
yuennueckue, IIK ¢ BbIXOmOM B ceThb
HNutepner




