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Cpoxk aeiicTBusi paGoyeii mporpaMMsbl JMCHUILIMHBI 10 «31» aBrycra 2025 r.

COI''TACOBAHO

3asenvroumii kadeapoit " O00OpyHOBAHUE M TEXHOJIOTHHA MAITMHOCTPOUTEILHOTO IPOU3BOJICTBA "

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

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acemanusi Ne 2 ot «09» centsops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGHB OCBOCHHMA AOUCHUILUIMHBI — OBJAJCHHUC COBPCMCHHBLIM allllapaToOM MAaTCMAaTUKW JIA
,I[aJ'IBHefII.HeFo HCIIOJIb30BAHUA B APYIrux obnacTax C€CTCCTBCHHOHAYYHOI'O 3HAHUA W JUCHUILIMHaX
CCTCCTBCHHOI'O COACPIKAHUA, HpI/IO6peTeHI/Ie TCOPCTUUCCKHUX 3HAaHUM 110 OCHOBHBIM pasaciizamMm

TUCIUTUIMHEI,

IIOATrOTOBHUTh K M3YUYCHHUIO MW INPUMCHCHUIO MATEMATHUYCCKUX MCETOAOB B

HpO(I)eCCHOHaHbHOﬁ ACATCIIBHOCTH, K CaAMOCTOATCIIbBHOMY HM3YUCHUIO TCX PA3JACJIOB MATCMATHKH,
KOTOPBIE MOI'yT HOTpC6OBaTBCH JOITIOJIHUTCIIBHO B HpaKTI/I‘leCKOfI n HCCHGHOB&TGHBCKOﬁ pa60Te;

¢dopmupoBanue

MaTeMaTHYEeCKOTO,

JJOTHUYCCKOI'O n

MaTeMaTUYeCKOM KyIbTyphl OakaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

AJITOPUTMHUYICCKOT'O

MBIIIJICHUA u

JIMCUMIUIMHBL ¥ TPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercs AaHHas JUCIUILIMHA!
"Beiciiast Maremaruka 1", "Beiciiag maremaruka 2",

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JTAHHOMW TUCIUILUIMHBI HEOOXOIMMO KaK
npeauecTeyrouee: "Ousnka.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dDopmMupyeMbIe H

NuaukaTopbl 10CTHXKEHUS

KOHTPOJINpyeMble .. IInanupyemble pe3yJbTaThl
POTHPY KOMIeTeH Ui py pesy
KOMIIeTCHIIUH o0y4eHus
(Ko ¥ HAUMEHOBAHUE)
(Kol 1 HAMEHOBAHUE)
OIIK-5. Cniocoben OIIK-5.1. Ilpumenser maTeMaTH4YeCKUi | 3HaTh: OCHOBHBIC TOHSTHUS
UCIOJIb30BaTh anmapar aHaJIUTUYECKOM TIeoMeTpHH, | aHAJIUTUYECKOH  T'€OMETpHH,
OCHOBHBIE JIMHEWHON anreOpsl, | TUHEHHON anreopsl,
3aKOHOMEPHOCTH, T epeHIMaIbHOr0 U HUHTErpajgbHOro | auddepeHunansHOro U
JeiicTByIOIINE B UCUYHCIICHUS byHKIIUU OJIHOM | UHTETPAJILHOTO  MCUUCIICHUS
rporecce [IEPEMEHHOM. (GyHKIMH OJTHOW MEepEeMEHHOI,
W3TOTOBJICHUS HE00XO0IMMBbIE TUISI
MAaIIMHOCTPOUTEIBHBIX UACHTU(DUKALIH,

u3zenuit Tpedyemoro
Ka4ecTBa, 3aIaHHOTO
KOJIMYECTBA MPH
HaMMCHBIIHNX 3aTpaTax
0OIIECTBEHHOTO TPYAa

(dhopMyIUpOBaHUS U PELICHUS
npodeccnoHaNbHbIX 3a1a4
YMers: BEISIBIISITh
€CTECTBEHHOHAYYHYIO
CYIIHOCTh TEXHUYECKUX U
TE€XHOJOTHYECKUX IMpoOIeM U
npodeccnoHalbHBIX  3ajad,
MPUBJIEKATh IS WX PEIICHUS
3HAHUS aHATUTUIECKOU
T€OMETPHH, JIMHEWHOMN
anreopsl,
nuddepeHITaIbHOTO u
WHTETPATBHOTO  HCYHCICHUS
(byHKIIMH OJTHOM TIEpeMEHHOU
Bnaners: HaBBIKaMu
WCIOJIb30BAaHUS OCHOBHBIX
3aKOHOB M METOJIOB




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIIEeTeHI[UH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

I[lnannpyemMble pe3y/ibTaThl
o0y4eHust

AQHAIUTUYECKOM F€OMETPHH,
JMHENHON anreOpsl,
nuddepeHIranTbHOTOo U
WHTETPATHHOTO UCUUCTICHUS
(yHKIMM OJTHOM TIEpeMEHHOM
TUTSL UASHTU(UKAIINY,
(hopMyIHpOBaHUS U PEILICHUs
poeCCHOHATBHBIX 3a]1a4

OIIK-5.2. [IpumeHsier mMaTeMaTUYECKUN
anmapar Teopus (QYHKIHH HECKOJIbKHX
MEPEMEHHBIX, Teopuu
muddepeHIATEHBIX YpaBHEHUH.

3HaTh: OCHOBHbBIE IOHSTHUSA
TeOpHH (YHKIUN HECKOIBKUX
HepPEMEHHBIX, TEOPHH
Qg depeHIraTbHbIX
yYpaBHEHUI, HE00XO0IUMbIe
VTS UICHTH()UKAIIH,
(opMyIMpOBAaHUS U PELICHUS
npodeccHoHaIbHBIX 3a7a4
YMmersb: BBISIBIISATh
€CTECTBEHHOHAYYHYIO
CYIIHOCTb TEXHMYECKUX U
TEXHOJIOTHYECKUX TpoOIeM H
npodeccuoHalIbHBIX  3ajady,
MPUBIIEKATh JUISI UX PEIICHHS
3HaHUS  TEOPHUH  (PYHKIUH
HECKOJIbKUX MepEMEHHBIX,
TeopuH U depeHInaTbHbIX
ypaBHEHUH

Bnanets: HaBBIKAMHU
WCTIOJIH30BAHUS OCHOBHBIX
3aKOHOB M METOJIOB TEOPHH
GbyHKIIIN HECKOJIbKHUX
MEPEMEHHBIX, TEOPHH
g depeHInaTbHBIX
ypaBHEHUH
uaeHTu(uKaIuu,
(opMyIMpOBaHUS U PELICHUs
npodeccrnoHaNbHBIX 3a]a4

TUTS

OIIK-5.3. Ilpumensier MaTeMaTUYECKUN
anmapar  TEOPUM  BEPOSTHOCTEH U
MaTE€MaTU4eCKOU CTaTUCTUKHU.

3HaTh: OCHOBHBIE ITOHSTHS
TEOPHUH  BEPOSTHOCTEH W
MAaTeMaTUYECKON CTaTUCTHKH,
He0OXO0INMBIE U1
UICHTH(HUKAIIH,
hopmMynUpoOBaHUS U PEIICHUS
npodeccnoHaNbHBIX 33724

YMeTs: MPUMEHSITh
MaTeMaTUYECKUI amnrmapar
TEOpUU  BEPOSITHOCTEH U

MaTeEMATUYECKOH CTaTUCTUKHA
Bnaners: HaBBIKAMU




dopmupyeMbie U

NHauKaTopbl 10CTHXKEHUS

KOHTPOJHUPYEMbIE . IlmanupyemMeble pe3yabTaThl
Konlq)neT::{yunn KOMICTCRITHU pyoﬁyqenpnﬂy
(Ko 1 HAMMEHOBAHME)
(K01 1 HAMMEHOBAHUE)
HCIIOJIB30BaHUS
MaTeMaTUYecKoro  ammnapara

TEOpUHU BEPOATHOCTEM "
MaTEMATUYECKOM CTAaTUCTUKUA

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

3HaTh: OCHOBBI (DHU3UUECKHX
SBICHWH W NPUMCHCHUS
3aKOHOB MEXaHUKH,
TEPMOIMHAMHKKH,

JIIEKTPUYECTBA U MarHeTU3Ma,
TECOPHH MAIIIMH ¥ MEXaHU3MOB
YMeTb: TNPUMEHSATh 3HAHHS
OCHOB (pM3WYECKUX SIBJICHUH U
3aKOHOB MEXaHUKH,
TEPMOIMHAMHKKH,

AIIEKTPUYECTBA ¥ MarHeTU3Ma,
TECOPHH MAIIIMH ¥ MEXaHU3MOB

Bnagers: HaBbIKAMU
HCITIOJIb30BAHUS OCHOBHBIX
¢bu3nueckux  SBICHUA U
3aKOHOB MEXaHUKH,
TEPMOJIMHAMUKH,

OJICKTPpHUYCCTBA U MAaru€Trus3ma,
TCOpHUU MAIIHNH U MEXAHU3MOB

B poQeCCHOHAIBHON
JeSTeNbHOCTH
3HaTh: OCHOBHBIE  3aKOHBI
TEXHOJIOTHH
MaIIMHOCTPOCHHS npu
TEXHOJOTHYECKON TOJrOTOBKE
MIPOU3BOJICTBA
YMeTh: TPUMEHSTh 3HAHUS
OCHOBHBIX 3aKOHOB
TEXHOJIOTHH

OIIK-5.5. IIpumeHsieT OCHOBHbBIE 3aKOHBI
MAaIIHHOCTPOCHUS npu

TEXHOJIOTUM  MAITUHOCTPOCHUS  TIPH -

. TEXHOJOTHYECKOH TOJrOTOBKE

TEXHOJOTUYECKON MOJITOTOBKE
MIPOU3BOJICTBA

MIPOU3BO/ICTRA.
Bnaners: HaBBLIKAMU
WCIIOJIb30BaHUS OCHOBHBIX
3aKOHOB TEXHOJIOTHH
MAaIIHHOCTPOCHUS npu
TEXHOJOTHYECKON MOJArOTOBKE
MIPOU3BOJICTBA B
npodecCuoHaATbHON

ACATCIIbHOCTH




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHue TeM 3aHATHI Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UaTepakrTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 -
Jlnddepennnanpabie NEPBOTO MOPSIKA, OCHOBHBIC TIOHSTHS.
ypaBHEHUS YpaBHEeHUs ¢ pa3aeNOImUMUCS
EPEMEHHBIMH.
Monyns 9. Cp 1Y B monHbIX nuddepeHiuanax, 3 28 -
Jlnddepennnanpabie OJIHOPO/IHbIE, TUHEIHBIE, bepHyin.
YpaBHEHUS JJOAY. JIHY.
Monyis 9. Ip1l VYpaBHeHUs ¢ pa3IESIOMIUMUCS 3 2 -
JluddepeHnmranbHpie epeMEHHBIMHU
YpPaBHEHHS
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, bepHym.
Monyns 9. Jlex 3 JY, nonyckaromue NOHNKEHUE 3 2 -
JludpdepeHnnaabHbIe nopsaka. JIOJY. Pemenue JIHY
YpaBHEHUS metonoM 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 npaBoii yacTbio 3 2 -
JludpdepeHnnaabHbIe CIIEMAJIBHOTO BHUJIA.

ypaBHEHHUS




DopMBbI TEKYLLET0

MCUYUCIICHUS

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Moayas (pa3aes) | y4eOHOM N Cemectp banabl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHH e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. IIp 4 Kontponbhas padota 1 mo reme 3 2 25 - KoHnTtposnbnas padora 1
Jlnddepenunanbubie "Nuddepenunanbupie ypaBHeHUS " 110 TeEME
ypaBHEHUS " Tudpepennmranbabie
ypaBHEHHUS .

Monyns 10. Jlex 5 OpuruHansl 1 UX U300pakeHUS. 3 2 -
OnepanioHHbIE [Tpeo6pazoBanue Jlamnaca. Haxoxaenue
VCUHCIICHUS OpUTHHANA TI0 N300paKeHHI0. TeopeMsbl

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

METOOM.
Monyns 10. IIp 5 CgoiictBa npeoOpa3oBanus Jlamiaca. 3 2 -
OnepanvoHHbIE Tabnuna opuruHanoB U U300pakKeHUH.
VICUHCIICHUS
Monyns 10. Jlex 6 OnepannoHHBINA METOJ pEIICHHUS 3 2 -
OnepanvoHHbIE JTUHENHBIX U depeHIaTbHBIX
VICUHCIICHUS YpaBHEHUH .
Momyns 10. IIp 6 Pemenue nuHenHbIX 3 2 -
OnepaloHHbIE TuddepeHIMaIbHbIX ypaBHEHUN
VICYHCIICHUS OTIePAaIIMOHHBIM METOJIOM
Monayns 10. Jlex 7 OnepanoHHBINA METOJ] PELIEHUS CUCTEM 3 2 -
OnepaniuoHHBIE JUHENHBIX U depeHIaTbHBIX
VICUHCIICHUS yYpaBHEHHH.
Momyns 10. IIp 7 KonTponbnas pabota 2 o Teme 3 2 25 - KonTposbnas padora 2
OnepanuoHHbIE "OnepannoHHble HcunucaeHus" o Teme "OnepanyuoHHbIE

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 psibl. CXOAMMOCTD YHCIOBBIX
psinoB. HeoOxonumplii mpu3HaKk
CXOJIUMOCTH.

Monynb 11. Psaast

IIp 8

JlocTaTouHbIe TPU3HAKU CXOJAUMOCTH
psanoB. CxoauMoCTh
3HaKouepenayomuxcs psaaos. [Ipu3nak
JleiGHunA.

Monynb 11. Pt

JIex 9

OyHKIMOHANBHBIC Psijibl. CXOIMMOCTb
CTCTICHHBIX psfoB. IHTEpBaN U paamyc
cxonumoctu. Psin Teitnopa (MakiopeHa)

Mopyns 11. Psnbr

UwucnoBsie U GYHKIIMOHATBHBIC PSIIBL.
[Tpu3Haku CXOAUMOCTH, 00JIACTh
cxoauMocTu. Psibl @ypbe.

28

Monynb 11. Pt

HaxoxaeHnne 001acT CXOAUMOCTH
CTENEeHHOTOo psaa. Paznoxenue
HEKOTOPBIX DIIEMEHTAPHBIX (YHKIUN 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 NEPUOINYECKHUX

byHKUINH.

Monynb 11. Pt

Jlex 11

Paznoxenue B pag @ypre pyHKIMI
IIPOU3BOJIBHOTO IEPHOJA.

Mopyns 11. Psnapt

Tp 11

KonTponbnas padota 3 o teme "Psnpr".

25

KonTpomnbnas pabora 3

o teme "Paner".




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakrTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHH e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus | Jlek 12 Crny4aiinple COOBITHS, OTIEpAllUU B 3 2 -
BEPOATHOCTEN U anreOpe coOBITHI, BEPOSTHOCTH
MaTeMaTH4ecKas COOBITHS, CBOMCTBA BEPOSITHOCTU
CTaTUCTHKA coObITus [IpaBuiia BEIYUCICHHS
BEPOSTHOCTEH. DII€MEHThI
KOMOMHATOPUKH.
Monyns 12. Teopus |IIp 12 Cayuaiinsie coobiTHs. Kimaccnueckoe, 3 2 -
BEPOSTHOCTEN U reOMEeTPUYECKOe, CTATUCTHUECKOE
MaTeMaTHIecKast OTIpeIeJIeHUs] BEPOSITHOCTH. 3a/1a4d Ha
CTaTUCTHKA (bopMyibl KOMOMHATOPUKH.
Mopyns 12. Teopus | Jlek 13 [Tonnas BeposTHOCTD, (hopmyibl baiieca. 3 2 -
BEPOSITHOCTEH U [ToBTOpHBIEC HE3AaBUCHMBIE UCTIHITAHHUS.
MaTeMaTHYecKas ®opmyna bepHymm. AcuMnrToTndeckue
CTAaTUCTUKA (bopMyIIBL.
Monyins 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 28 -
BEPOSITHOCTEH U MaTeMaTHYeCKasi CTATUCTHKA
MaTeMaTH4ecKas
CTaTUCTHKA
Monyns 12. Teopus | IIp 13 [TomHast BeposiTHOCTB, (hopmynsl baiieca. 3 2 -
BEPOSTHOCTEN U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTemMaTh4yecKas ®opmyna beprymm. AcuMOTOTHYECKHE
CTaTUCTHKA bopmyIbI.
Monyns 12. Teopus | Jlex 14 JIMCKpeTHbIE U HeMlpephIBHbIE 3 2 -

BEPOATHOCTEN U
MaTemMaThdecKas
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 | UaTepakrTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHH e
OLIEHOYHOI'0 CpeaCcTBA)
Monynb 12. Teopus |IIp 14 Pemenue 3agad no treme "J{uckpeTHoie u 3 2 -
BEPOATHOCTEN U HETPEPHIBHBIE CIyYaliHbIC 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 BEJIMUHH.
MaTeMaTHyecKas
CTaTUCTHKA
Monyns 12. Teopus | Jlek 16 NHTepBanbHbIE OLICHKH, JOBEPUTEIbHAS 3 2 -
BEPOATHOCTEN U BEPOSITHOCTb, JJOBEPUTEIIBbHBIM HHTEpBAJI
MaTeMaTHyecKas
CTaTUCTHKA
Monynb 12. Teopus |IIp 16 JloBepuUTENbHBII UHTEpBAI IS 3 2 -
BEPOATHOCTEN U BEPOSITHOCTH COOBITHS,
MaTeMaTHyecKas MaTeMaTHYECKOTO OXKUIaHHUS,
CTaTUCTHKA JUCTIEPCHH.
Monyns 12. Teopus | Jlex 17 HToroBoe moBTopeHue 3 2 -

BEPOATHOCTEN U
MaTemMaThdecKas
CTaTUCTUKA




Cxema pacyera UTOroBoro 6ajia
(CymMa 6ayiioB 1Mo BceM YUeOHBIM MEPOIIPUSATHSIM, TPEIyCMOTPEHHBIM B Kypce + pe3ylibTaThl HTOTOBOTO TECTUPOBAHUS), pa3aenéuHas Ha 2. K

MOJIyYUEHHOMY pe3yJIbTaTy IpUOaBIIsSIOTCS OOHYCHBIE OAJUIBI.

Bun ) DopMBbI TEKYLLET0
N HanmeHnoBaHue TeM 3aHATHH Oobem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakrTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHH e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus [I1Ip 17 Kontponbnas padota 4 o reme "Teopus 3 2 25 - KoHnTtponbHas padora 4
BEPOATHOCTEN U BEPOSATHOCTEN U MaTeMaTUYECKAs o Teme "Teopust
MaTeMaThyecKast craTuctuka" BEPOSITHOCTEN U
CTaTUCTHKA MaTeMaTHYeCKas
CTaTUCTHKA'.
Tecr Hrorosoe tectupoBanue uepes3 LT 3 2 100 - TectupoBanue
ImA [TpomexyTouHas aTrectanus (dK3aMeH 3 0,25 -
110 HAaKOIUTEIbHOMY PEUTHUHTY)
Kontpons |KonTponb 35,65 Bompocs k sx3ameny
NoNo 1-74
bb BbonycHsle Oanbl (3a yyacTue B 20
KOH(EpeHIMSIX, OJTUMITHAIAX )
Hroro: 216 120




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B muctumunae "Beiciias marematuka 3" UCTIONB3YIOTCS:

TEXHOJIOTHSI MOAYJIBHOTO U OJOYHO-MOIYJIBHOTO 0O0y4YeHus (colepikaHue y4eOHOTo
MaTepuana XKECTKO CTPYKTYPUPOBAHO B IIENSX €r0 MaKCHMAJIbHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSI Pa3BHUBAIOIICTO OOydeHUs (MPOBEJACHUE JICKIUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBaHHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJOTHH (TPUMEHEHUE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCylIeCTBIEHNE TECTOBOTO KOHTPOJIS 3HAHUN y4YaIIuXCs).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpETMUYECKOr0 OOYyUEHHUsS! CTYAEHTOB COCTaBISIOT JIEKLHMH, B XOA€ KOTOPOH
Ipero/IaBaTelb U3J1aracT OCHOBHBIC, HAN0OJIee CI0XKHBIE TIOHSATHS TEMBI, 8 TAK)KE CBS3aHHBIC C HE
TEOpPETUYECKHE M MPAKTUYECKUE MPOoOJIEeMBbl, TaET PEeKOMEHAALUHU Ul NPAKTUYECKOTO 3aHATUS U
YKa3aHUs JUIsl BHIIOJHEHUS] CAMOCTOATEIbHOU padoThI.

B Xxozme JeKUMOHHBIX 3aHATUH OOydarouieMycst HEoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
ydyeOHOro Matepuana, oOpaiias BHHMaHHE Ha (OPMYJIHUPOBKH, PACKPBIBAIOIINE COJCpIKaHHE
u3yyaeMol nucuuminHsl "Beicias maremaruka 3", JKenaTeabHO oCcTaBIATh B paOOYMX KOHCIIEKTaX
1oJisl, Ha KOTOPBIX JeNaTh IMOMETKH, MOJYEPKUBAIOIIME OCOOYH Ba)XXHOCTh TE€X WIM HHBIX
TEOPETUUECKUX ITOJIOKEHUMN.

CamocrosiTenbHasi paboTa CTYJEHTOB SIBIISIETCS BaKHBIM BHJIOM Y4€OHOW AESITEIbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMs [0 33JaHUI0O U TpH
METOAMYECKOM PYKOBOJICTBE IIPENOIaBaTeNs, HO 0€3 €ro HEMOCPEICTBEHHOTO Y4acTHs.

B npomnecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpPETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIS, CAMOYIPABJIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM y4eOHOI
JeATEIbHOCTH.

B Xxoxe moAroToBKM K MPAaKTHYECKUM 3aHATHAM CIEIYET U3YYUThb KOHCIEKTHI JIEKLIHW, U
PEKOMEHIOBaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALUH IIPENOAaBaTENs .

Ha npakTudeckux 3aHATHAX CTYIEHTHI PEIIAIOT 3a/1a4y M10J] PYKOBOJCTBOM MPENOJaBaTENsl.
[TpakTHyeckue 3aHATHUSA TOCBSILEHbl M3YYEHUIO HanOojee BaKHBIX U CIOXKHBIX TeM Yy4yeOHOU
JUCLHUIIIIMHBI U CITY’KaT JUIsl 3aKPEIICHUs N3yYEHHOT0 MaTepHaia.

BaxHbIM KpUTEpHUEM YCBOCHHs TCOPUU SABJIICTCS YMEHHUE PELIATh 3aa4y Ha IIPOUICHHBIN
matepuain. Ilpu pemeHun 3amad HY)KHO OOOCHOBATh KaXAbIM OSTam pEIIeHUs, HCXOAd U3
TEOPETUUECKUX ITOJI0KEHUM M3yd4aeMoro Kypca. EcCiii CTyIeHT BUAUT HECKOJIBKO ITyTEH PELICHHS,
TO OH JIOJDKEH CPaBHUTh MX M BbIOpaTh caMblii palMOHaNbHBIN. Pemienue 3agau u mpumepos
clieflyeT u3NaraTth MOApPOOHO, BBIYMCICHUS pacrnojiaraTb B CTPOTOM THOpsAKe, OTHENss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [10yueHHBIN OTBET clieyeT NpOBepsATh CIIOCO0aMu,
BBITEKAIOIIMMHU M3 CyILecTBa JaHHOM 3amauu. PelleHune 3a1ad ONpENeNEéHHOTO THUIIA HYKHO
MPOJOJKATH IO MPUOOPETEHNUs TBEP/IBIX HABBIKOB B PEIICHUU.

ITo 3aBepiIeHHIO W3YYEHUS MOJIYNs INpernojaBaTelb MPOBOJUT KOHTPOJIBHYIO paboTy ¢
LIEJIbIO MTPOBEPKU U OLIEHKH 3HAaHUN U YMEHUH CTYJEHTOB. 3a/laHus KOHTPOJIbHOM pabOThl TOJIAKHBI
OBITH BBIIIOJHEHBI aKKypaTHO, MOCJIEI0BATENIbHO, 0OOCHOBAaHUE PEIIEHUS U OTBET 00s3aTeNbHBI B
KaXxa0M 3anaHuu. [Ipu BBINOJIHEHMM KOHTPOJBHBIX pabOT HE J[OMYCKaeTcs HCIOIb30BAHUE
MOOWJIBHBIX YCTPOUCTB U T'aJKETOB.

IIpy mOAroTOBKE K HMTOrOBOMY TECTUPOBAHUIO CTYAEHT [OJDKEH IIOBTOPHO W3YYHTH
KOHCIIEKTBl JICKIMA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY,
IIPOCMOTPETh PEIIECHUS OCHOBHBIX 3a/ad, PEMEHHBIX CAMOCTOSTEIBHO M Ha IPAKTHYECKHUX
3aHATUAX, @ TAKXKE COCTABUTh IIMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BBIHECCHHBIEC HA 3a4€T.



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 teme )
Juddepennnansapie ypaBHEHHS

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

OnepalnoHHbIE UCUYUCIICHUS
3 OIIK-5 Kontposbnast padora 3 o reme "Psipr’”
Kontponbnas padota 4 o teme " Teopus
3 OIIK-5 BEPOSITHOCTEN U MaTeMaTu4ecKas
CTaTUCTUKA"
3 OIIK-5 Bomnpocsl k sk3ameny NeNe 1-74
3 OIIK-5 Wrorosoe Tectupoanue uepes LT

7.2. TunoBblie 3alaHusl WM MHBIC MaTepUualibl, H606X0)II/IMI>IC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KonuTpoabHas padora 1 no teme "/Iuddepenuuanbubie ypapHenus'
(HaumeHO8aHUE OYEHOYHO20 CPedCmsa)

Tunosble npuMepsbl 3a1aHUM

Bapmuanr 1
X2
1. xy'=y+—,;
y
2. y+ycmx:axxi
3. xy"=y'+1;

4. y'"+4y' =3-X;

S. y”—4y’+4y:e—

2X

X2

Bapmuanr 2

1. y=

X2 +y?

2x?

npu y(1)=0;
2. Y+y=4y-x;
3. 2yy'=1+y”
4, y"+2y' +y=2e";

5 y'+4y=

C0S2X

Bapuant 3

1. y'=

X+Yy .
X+2y




RIS LSS

X X
3. y'(y-D=2(y),
npu Y1) =2,y'(1) =-1,
4. y"-2y'+10y=sin3x;

-X

" ! e
5 y'+2y +y:7
Bapmuanr 4
1. y’+2\P—y=O,
X X
npu Y1) =0;
2. y'+1:x2;
X
3. yyrl+y12:yr3;
4. y"+y' —2y=28sin2x;
e—3x
5 y'+6y+9y=—-
X

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHUSA
KontposnbHast pabota 1 BbINOJHSAETCS CTYAEHTaMU Ha INPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 yaca. [Ipy BHINOIHEHNH KOHTPOJIbHOM pabOThl CTYAEHTHl MOTYT
M0JIb30BAThCA OyMaXKHBIMU HOCHUTENSIMHU HH(pOpManuu (KOHCHEKTaMH JIEKIMM M MPaKTUYECKUX
3aHATUH, CHPAaBOYHBIMU MaTepualaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U Ta/I)KETaMHU.

Kpurtepuu onenku:
KontponbHas paboTa coaepXuT 5 3aaHui, KaKa0€e 3a/laHue OlIeHUBaeTCs B 5 0aoB.
5 0aJII0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3aJJaHUE BBIIIOJIHEHO B IIOJHOM 00BEME;
4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe 0T 80 % u BbILIIE;
3 Oayuta BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/IaHHUE BBITIOJIHEHO B 00BEMe oT 60 % 10 79 %
2 6asuia BBICTaBIISETCS CTYJEHTY, €CIIM 3aJJaHHe BhINOJIHEHO B 00bEMe 0T 40 % 110 59 %
1 Gasn BeICTABISETCS CTY/ACHTY, €CIIH 33aHHE BbINOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasIoB BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.2. KonTpoJjabHas padora 2 o reme "OnepanuoHHbIie HCUncJaeHus'

(HaumeHnosanue OYeHOUHO20 CPeoCcmea)

Tunossle npuMepsbl 3a1aHU
Bapmuanr 1.

1. Haiitn n3o0paxxeHne opuruHaa, 3alaHHoro rpagukomM
A

v

________

2.Haititn vactHOe pemieHue aud.ypaBHECHHUsI, YIOBJICTBOPAIOIICE 3aJaHHBIM HadaIbHBIM
YCIIOBUSIM

1) x"-9x=e?, x@ =0,x€0 =0




~ , ~
2) x"+9x=cos3t, xQ =1,xQ =0
3. Haiitm 9acTHOe pemieHHe CUCTeMbl Iu(.ypaBHEHUH, YHAOBIETBOPSIONISE 3aJaHHBIM
Ha4yaJIbHbIM YCJIIOBUSIM
X'+y=0
1 {

, X0 =2,y0 =0
y+x=¢

t

X'=Xx-y - -
2) { ! ! Xo/:].,yQ/ZO
Yy'=X+y+2

Bapuanr 2
1. Haiitn n3o0paxxeHre opuruHaa, 3alaHHoro rpagukoM

v

2.Haitftn dactHOoe pemieHue ud.ypaBHEHUs, YIOBIETBOPSIONIEE 3aJlaHHBIM HaYaJIbHBIM
YCJI0BUSAM

1) X" +9x=cos3t, xQ =1x0 =0

g) X' +9x=cos3t, xQ =1,x'0 =0

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

X,:X_ ~ ~
{ 4 xQ =1,yQ =0
1)

Yy =X+y+2
X'—4x+y=0 - -
, xQ =0, =1
Bapuanr 3

1. Haiitn n3o0paxxeHne opuruHaa, 3alaHHoro rpagukomM

[
»

2.Haiitn dactHOe pemieHue au.ypaBHEHUS, YIOBIECTBOPSIONICEC 3aJaHHBIM HaYaJIbHBIM
YCIIOBHSM

1) X"+x=2e", xO =1xQ =2
2) X' +x=2-10e", x0Q =2,x0 =-6

3. Hailitu dyacTtHOe pemieHHMEe CHUCTeMbl au.ypaBHEHUH, YIOBJICTBOPSIOIICE 3aJaHHBIM
Ha4YaJIbHBIM YCJIOBUSAM



3X'+3x+y=0
1) y'—x+y=0

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

, XOQ =1y0 =1
xQ =1,y@ =1

Bapuanr 4
1. Haiitn n3o0paxxeHne opuruHaia, 3alaHHOro rpagukoM

v

2.Haiftu dacTHOe pemeHne Aud.ypaBHEHHS, YAOBJICTBOPSAIONICE 3aJaHHBIM HaYaJIbHBIM
YCIIOBHAM

1) X"+x=2-10e", xQ =2,x0 =-6
2 X' =X +25Nt=0, xQ=1x'Q =2

3. Hanitm wuyacTtHOE PCIICHUEC CHUCTCMBbI I[I/I(i).ypaBHeHI/II‘/‘I, YAOBJICTBOPAIOIICE 3aJdHHBIM
Ha4YaJIbHBIM YCJIOBUAM

X'—4x+y=0 - -

, , x€ =0,y0 =1
1) y'—x-2y=0

X'+y' =0

, =1y0 =1
2) 1y —2y+x=0 X0 =1y 0

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA
KonTposnbHast pabota 2 BBINOJHSAETCS CTYACHTaMHU Ha IMPAKTUYECKOM 3aHATUU 7, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 4aca. [Ipu BBINOIHEHNH KOHTPOJIbHOM pabOThl CTYAEHTHI MOTYT
M0JIb30BAaThCA OyMaXKHBIMH HOCHUTENSIMHU HH(pOpManuu (KOHCHEKTaMH JIEKIMH M MPaKTUYECKHX
3aHATUH, CHPAaBOYHBIMU MaTepualaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anpenieHo nojab30BaThCsl MOOMIBHBIMU YCTPONHCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

KonrtpomnbHas pabota cogep XUt 5 3afaHuii, Kak0e 3a/1aHue OLIeHUBAeTCs B 5 0aIOB.

5 0ajuIoB BBICTABIISICTCS CTYACHTY, €CJIH 33JJaHNE BHITIOJIHEHO B MOJTHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIM 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

3 Oayuta BBICTABIISAETCS CTY/ACHTY, €CJIH 3a/IaHHUe BBITIOJIHEHO B 00BEMe oT 60 % 10 79 %

2 Gajuia BBICTABIISETCS CTYJIEHTY, €CIIM 33aJJaHHe BhINOIHEHO B 00BEMe oT 40 % 110 59 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CITH 3aJ]laHre BBITIOTHEHO B 00BEMeE oT 20 % 10 39 %
0 GaIoB BBICTABIISIETCS CTYCHTY, €CIIM 33JJaHKE BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.3. KouTpoJjnHas padora 3 no reme "Paapr’’

(HauMeHOBaHUe OYEHOUHO2O CPedCmea)

Tunossle npuMepsl 3a1aHU



Bapmuanr 1
1. UccnenoBats Ha CXOOUMOCTD

® (%n+2' - (n+2j

)Z )Z

2. OHpGI[eJII/ITB HHTCPBAJI CXOAUMOCTH psaa U UCCIICAOBATDL €TO CXOAUMOCTDb HAa I'paHUIax:
v+l -

1)) @ +3)";2)> 10" x"
n=1 n=1

3. BerauciiuTh NpHOIMKEHHO 3HaYeHHE QYHKIUI ¢ yKa3aHHOM TOYHOCTRIO 1N X 10 0.0001

1
4. Beraucauth ¢ TouHocThio 710 0,001 Ie *dx
0

5. Paznoxurts B psig Pypbe Ha 3a1aHHOM UHTEpBaJie (PYHKITUIO
f & =x*+2mna(-1,1)

Bapuanr 2
1. UccnenoBarh Ha CXOJUMOCTb

n?
( l)n+1 n +1
) Z n+1 ) Z ’
2 OHpeHeHI/ITB HHTCPBAJI CXOJUMOCTH psga U UCCICA0BAThb €TI0 CXOAMMOCTh Ha I'paHUIax:

1) Z T 23 (- D s

n=1

3. Beruucauts HpI/I6J'H/I)KeHHO 3HaueHne GYHKIHMIA ¢ yKa3aHHOH TouHOCTRIO SiN16° 10 0.0001
0.1

4. BeIYUCIUTH ¢ TOYHOCTHIO 10 0,001 jsin( 100x % )dx

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

—-Lnpu..—r<x<0,
S (x)=

Lnpu.0<x<m,

Bapuanr 3
1. UccnenoBarth Ha CXOI[I/IMOCTB

10"2n! 2n-1
)Z (2n!) ? 2(3 +1)

n=1

2. OHpCIleJ'II/ITL I/IHTepBaJ'I CXOOUMOCTH psiJida U UCCIICAOBATDH €0 CXOAUMOCTDh Ha I'paHULlaAX:
1) Z (x +2)"; 2)Zn'x

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

0,1 -2z

e

4. Beraucauts ¢ TogHOCTRIO 110 0,001 I—dx
X

0

T—X
5. Paznoxurts B psn @ypbe Ha 3aganHOM MHTepBaNe QyHKImo0 f(X)= npu 0 <x<2m

Bapmuanr 4
1. UccnenoBats Ha CXOOUMOCTD



n=1

0 3}1
0 - -
2 ;(2 +1)1n Qn+1y ) Z(2n+l)"
2. OHpe,I[eJ'II/ITB HHTEPBAJI CXOAUMOCTH psAaa U UCCIEA0BATh €0 CXOAUMOCTDb HAa I'PaHUIIAX
o) 2\ 0
Z (37’1 )(x 31) ,2)2 (l’l _ 1)311—1 xn—l
n=1 1) 2”+ n=l1

3. BBI‘II/ICJII/ITB NPUGIIKEHHO 3HaYeHne (YHKIW ¢ ykasaHHo# Toumoctbio  sin 10° mo
0.0001

4. Beraucauth ¢ TouHocThio 10 0,001 J

oN27 + x°

5. PaznoxuTts B psin @yphe Ha 3alaHHOM HUHTEpBaie QYHKIUIO

2,npu..0<x<l1
fx)= Ha (0,2)

x,npu..1<x <2

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
KonTponbHast pabora 3 BBINOJIHAETCA CTyJEHTAaMU Ha NpakTHUYeckoMm 3aHsAtuu 11, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 yaca. [Ipy BBINOIHEHUH KOHTPOJIbHOM pabOThl CTYAEHTHl MOTYT
MOJIb30BAThCS OYMaKHBIMH HOCUTENSIMH HH(OpMaiuu (KOHCIIEKTaMHU JIGKIUH M TPAKTHUYECKUX
3aHATHM, CIPaBOYHBIMH MaTepuallaMH, y4yeOHHMKAMH, Y4eOHO-METOAMYECKMMU IOCOOUSIMM).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaI)KETaMHU.

Kpurtepuu oneHku:

KontponbHas pabota cogepXuT 5 3aaHui, Kaka0e 3a/laHue OLIeHUBaeTCs B 5 0aoB.

5 0aJII0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3aJJaHUE BBIIIOJIHEHO B IIOJHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

3 Oayuta BBICTABIISETCS CTY/ICHTY, €CJIH 3a/IaHHUEe BBITIOJTHEHO B 00BEMe oT 60 % 10 79 %

2 Gajuia BBICTABIISETCS CTYJEHTY, €CIIM 33aJJaHHe BhINOJIHEHO B 00bEMe oT 40 % 110 59 %

1 Gasn BeICTABISETCS CTY/ACHTY, €CIIH 33aHHE BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GanIoB BBICTABIIsICTCS CTYCHTY, €CJIM 3aJjaHKe BBIIIOJHEHO B 00bEMe MeHee 19 %.

7.2.4. KourpoJbHas padora 4 o reme

"Teopusi BepOATHOCTEH 1 MATEMATHYCCKAH CTATHCTUKA"
(HaumeHnosanue OYeHoUHo20 cpedcmea)

Tunossie npuMepsl 3a1aHUI

Bapmuanr 1

1. K omacHOMy neperpeBy ABUraTesnsi IpUBOJAT 1e(eKThl: A3 — HEHCIIPaBHOCTh TEPMOCTaTa,

A2 — noarekaHue BoAbl U3 paauaropa, Al — OosblIOe OTIOKEHUE €0 HAKUIU HA CTEHKaX.
Omnwucarpe COOBITHS:

B — Hu onHoro nedekra Bo Bpemst padboTsl aBurarens; C — TOIbKO OJIuH 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 suBape BA3 otrpy3un M aBromobuseir mapku 0101 u N aBromoOumneit mapku 0111.
[Tony4yena uHpOpMAaLUsA O TOM, YTO B IYTH CJIEIOBaHUS MOBPEKICHHI JBa aBToMoOMis. KakoBa
BEPOSITHOCTb, YTO MOBPEXKAEHBI aBTOMOOMIIN PA3HBIX MapOK?



3. B norepee 100 OuneroB, cpeay HUX OAWMH BBHIUTPHII B 50 py6., 3 BeMrpeima mo 25.,6
Bburphiied mo 10 py6., u 15 Bemrpemmeir mo 3 py6. Hekro mokymaer omun Owmner. Haiitu
BEPOSATHOCTD:

a) BBIMTpaTh HE MeHee 25 pyo.;

0) BeIMTpaTh HE Ooiee 25 pyo.

4. TlepBoe opynue 4-opyAauitHOW OaTtaped MPUCTPEISIHO TAaK, YTO BEPOSTHOCTH IMOMAJTaHUS
paBHa 0,3; ocTanbHbIE TPU OpPYIUsl COOTBETCTBEHHO BEpOsATHOCTH nomnaganus 0,2. Jlig nopaxeHus
LEeNMU JOCTAaTOYHO OJHOIO MomafaHus. J[Ba opyausi Mpou3BeNIM OJHOBPEMEHHO MO BBICTPENy, B
pe3ysbTaTe Yero 1ueib Oblia nmopaxeHna, HalTi BEposSTHOCTB TOTO, YTO MIEPBOE OPYIHE CTPEIISLIO.

5. UcnbiTyemblii mpuOOp COCTOUT U3 TPEX MATOHAAEKHBIX 31eMEHTOB. OTKa3bl AJIEMEHTOB 3a
HEKOTOpoe BpeMsa T He3aBHCHMBI, a UX BEPOSTHOCTH paBHBI COOTBETCTBeHHO P, P, P,. Haiitn

3aKOH paCHpeIeICHUs, MaTeMaTH4YeCKOe OXXKHJaHWUE, MOJY, IUCIEPCHUI0 YHCIa HEOTKA3aBIIMX
anemeHToB. [loctpouth ¢yHkIuO pacnpenenenus. OnNpenenuTs BEPOSTHOCTH TOTO, YTO
OTKa3aBIIMX dJIeMeHToB Oyner He 6onee n P, =0,03; P, =0,02; P, =0,01; n =2,

Bapuanr 2

1. Hlaxmaruct urpaer Tpu naptuu. Paccmotpum coObitusi: A1 — BbIMTpaTh y NPOTUBHHUKA
HEPBYIO NMapTHI0; A2 — BBIMIPaTh Y MPOTUBHUKA BTOPYIO HapTHIO; A3 — BBIUTpaTh y MPOTHUBHHUKA
TPETHIO MapPTHIO.

Omnwucare coObITHs: B — He BeIMrpaTh HU 0HOM naptuu; C — BBIMTPATh TOJIBKO OJIHY HapTHIO;

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

2. 13 50 BompocoB ctyaeHT Bblyunia 40. KakoBa BEpOsSTHOCTb, UTO €My JIOCTaHETCsI OMIIET ¢
2-Ms U3BECTHRIMHE Botipocamu. (B Ouiere 2 Bompoca).

3. Urpa «CriopTiioTo» npeaycMaTpuBaeT NOJHBIN BBIUTPHILI MPU OTrabIBaHUU 6 HOMEPOB U3
49. Onpenenutb BEPOSITHOCTH IMOJTHOTO BBIMTPHILIA ITPU 3aII0JHEHUH OJHON KapTOUYKH.

4. Ctpenok A nopakaeT MHUILIEHb P HEKOTOPBIX YCIOBUSAX CTPEIbObI ¢ BeposTHOCTHIO P1 =
0,16, crpenok B — ¢ BepositHocThio P2 = 0,5, cTtpenok C — ¢ BepositHOCThIO P3 — 0,4. CTpenku nanu
3aJI1 110 MUILEHH, ¥ JIBE My MOoNajiu B 1edb. YTo BeposiTHee — nomnai cTpenok C B MUIIEHb WIIH
HeT?

5. Tlocne naUTENbHOM AKCIUTyaTallMM TEXHUYECKOTO YCTPOWCTBA MPOBEPSETCS UCIPaBHOCTH
TPeX OJHOTUIHBIX Y3JIOB 3TOTO YCTpOHCTBA. BeposTHOCTh 00Hapy)UTh y3en HeucnpaBHbiM 0,4. X
— YHCJIO HEUCTIPABHBIX Y3JIOB.

Bapuanr 3

1. CtyneHt cnan B ceccuto 3 sk3ameHa. PaccmoTpum coOwitus: Al — oTIUYHAs OllEHKA Ha
MEpBOM 3K3aMeHe; A2 — OTJIMYHAs OIlEHKa Ha BTOPOM »JK3aMeHe; A3 — OTJnYHas OIeHKa Ha
TPETHEM HK3aMEHE.

Omnucates coObITHS: B — ceccuro cmain 0e3 oTIMYHEIX OIeHOK; C — Ha OTIMYHO CIaJl TOJIBKO
OJIMH 3K3aMeH; J| — Ha OTIMYHO CJaHbl BCe 3K3aMeHbl; E — Ha OTIAMYHO COaHbl TOJBKO JBa
sk3aMeHa; I' — Ha OTAMYHO cIaH XOTA Obl oOWH dK3aMeH, @ — Ha OTIIMYHO cHAHbI XOTS ObI JBa
HK3aMeEHa.

2. Jlns OecHpemnsiTCTBEHHOIO TOJeTa HajJ TeppUTOpHUell, camoleT, mpuOImkKasch K Hel,
MOJAeT MO PaAro MaPOJbHYIO KOJAOBYIO IPYIITY, COCTOSIIYIO U3 HECKOJBbKUX TOYEK U Tupe. Haiitu
BEPOSITHOCTh TOT'O, YTO PAAUCT, HE 3HAIOIIMM MAPOJIBHYIO IPYIITY, YraJblBAeT €, NepelaB KaKyro-
HUOYIb TPYIITY HAYTaJ, €CIU YUCIO0 KOJOBBIX 3JIEMEHTOB (TOYEK M TUPE) B TPyMIIE 5.

3. 3amoxk umeert 4 nucka no 10 mudp (0, 1, 2, ... 9). KakoBa BEpOSATHOCTb OTKPBITH KaMePy

4. B 1ByX ypHaxX MMEIOTCS YepHbIe U OeJble MIaphl; B IEpBOil ypHE — 3 OenbIX, 4 YepHBIX; BO
BTOpOH — 5 Genbix, 3 yepHbIX. VI3 mepBoii ypHBI Haymady OepyT JBa I1apa, U3 BTOPOM — OJUH IIap.



OTu Tpu 1apa MOMEWIAIOT B TPETbIO YpHY. M3 TpeTbell ypHBI BbIHMMAOT oauH Iuap. Haiitu
BEPOATHOCTH TOTO, YTO OH OEJIbIH.

5. TlpousBoautcs cTpenbba MO HEKOTOPOW IemH 10 TEepBOro momnagaHus. BeposSTHOCTh
MOTaIaHus IPU KaXKIOM BBICTpesie oJlnHaKkoBa U paBHa 0,7. X — 4KCIIO BBICTPENIOB, €CIIH B 000iiMe
4 marpoHa.

[TocTpouTh psAl ¥ MHOTOYTOJIBHUK pacipeAesiCHUs: CIy4aiiHON BETUYUHbBI X.

Haiitu uncnossie xapaktepuctuku M(X), (X), o (X).

Hanmcats GyHkimio pacupeaencaus F(X) 1 mocTpouTs ee rpaduk.

Berancnuts P(/X — M(X)/<1).

Bapmuanr 4

1. IlpousBeneHn 3amep nuaMmerpa y Tpex BaiIMKoOB. Paccmorpum coObitusi: Al — mimnHa
JaMeTpa IMEepBOTr0 BaJlUKa YIOBJIETBOPSET JonyckaM; A2 — AjuHA JuaMeTpa BTOpPOrO BajlMKa
YIOBJIIETBOPSIET AOMyCKaM; A3 — IuHa AUaMeTpa TPEThEro BaJIMKa YJOBJIETBOPSET JOMYCKaM.

Onucatb coObITHs: B — nnameTp Bcex BalMKOB HE YAOBIETBOPSAIOT aonyckam; C — TOJIBKO y
OJIHOrO0 BaJIMKa JUaMETp YJOBJIETBOpAET JomyckaM; /[ — nuamerp TOJIBKO y JBYX BaJIMKOB
yZoBJeTBOpsieT AonyckaM; E — auamerp Bcex BaJIMKOB yIOBJIETBOPSET aonyckam; I — nuamerp no
KpalilHel Mepe OJIHOrO BajluKa YAOBJIETBOpsieT aomyckam; K — nuamerp mo kpaiiHeil Mepe ABYyX
BaJIMKOB YJIOBJIETBOPSET JOIYyCKaM.

2. Y4acTHUKOB MareMatnueckoi omumiuazsl (100 den.) MeTonoM KepeObeBKH pa3OuiIn Ha
JIB€ TPYIIbl W paccailyii IO pa3HbIM ayauTopusM. KakoBa BepoOATHOCTb TOTO, YTO JBOE
MIPETEHACHTOB Ha IIEPBOE MECTO OKAXKYTCS B PA3HBIX ayUTOPUSIX?

3. Ha matu xaproukax Hanucath OykBel A, A, K, H, V. KakoBa BepoATHOCTb, 4TO mpu
CIIy4ailHOM pPacIOJIO)KEHUH KapTOU€eK B psifl, OayduTcs ciioBo « HAYKA»?

4. JlBa naTuyMKa MOCHUIAIOT CHUTHAIBI B OOIIMN CUTHAN CBSA3HM, NMPUYEM YHCIO CUTHAJIOB
IIEPBOrO U BTOPOIO JaT4MKa OTHOCATCA Kak 3:2. BeposATHOCTH MONY4YUTh MUCKa)KEHHBIM CUTHAJI OT
nepsoro natuuka 0,05, ot BToporo — 0,06. KakoBa BepoSTHOCTb TOTO, YTO Hay/lady BHIOpaHHBIN U3
o0111ero KaHajla MICKaKeHHbBIN CUTHAJ MTOCIIaH MEPBBIM JTaTUUKOM.

5. UcnpiTyemblil mpubOp COCTOUT U3 TPEX MAJIOHAAEKHBIX 3J1€MEHTOB. OTKa3bl 3JIEMEHTOB 3a

HeKoTOpoe BpeMs T He3aBUCHMBI, a UX BEPOATHOCTH PaBHBI COOTBeTCTBEHHO P, P,, P.. Haiitn

3aKOH pachpe/ieieHHus, MaTeMaTH4ecKoe OXXHUJaHUEe, MOJY, IUCIEPCHUI0 YHCia HEOTKa3aBIIMX
aemeHnToB. [loctpouth (QyHKIUIO pacnpeneicHus, OnpenenuTh BEPOATHOCTh TOTO, YTO
OTKa3aBIINX JJIEMEHTOB Oyner He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTposnbHast pabora 4 BBINOJNHAETCA CTyJIEHTAaMH Ha MNPAaKTUYECKOM 3aHATUH 17, Ha
BBINOJIHEHHE paboOThl OTBOAMUTCS 2 "yaca. [Ipy BHIMOIHEHUH KOHTPOJIBHON pabOThI CTYAEHTHI MOTYT
M0JIb30BAaThC OyMa)XHBIMU HOCHUTENSIMH HH(pOpManuu (KOHCHEKTaMH JIEKIHH M MPaKTUYECKHX
3aHATUH, CHPAaBOYHBIMH MaTepualaMH, Y4YeOHMKaMM, YYeOHO-METOAMUYECKUMH MOCOOUSMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

KoHTposibHast paboTa COAEpKUT 5 3aaHui, KaXK0€ 3a/IaHHE OIIEHUBAETCS B 5 0aIoB.

5 6aIIoB BBICTABISIETCS CTYICHTY, €CJIH 33JJaHUE BBIIIOJIHEHO B TIOJTHOM 00BEME;

4 Gamta BBICTABIIICTCS CTYACHTY, €CJIU 3aJlaHre BBITOTHEHO B 00BbEMe oT 80 % u BhIIIIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3aJlaHie BBIMOIHEHO B 00BEMe oT 60 % 10 79 %

2 GaJia BBICTABIISIETCS CTYJIEHTY, €CIIH 3a/laHue BHIMOIHEHO B 00bEMe oT 40 % 1o 59 %

1 Gasn BbICTABISIETCS CTY/ICHTY, €CIIH 3a/laHie BBIIOIHEHO B 00BbEMe oT 20 % 10 39 %
0 GayuTOB BBICTABIISACTCS CTYACHTY, €CJIH 3aJJaHNE BHITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOrosoe TeCTHPOBAHUE




(naumenosanue OYeHoUHO20 cpeocmaa)

Tunossle npuMepsl 3a1aHUM

Moayas 9. {uddepeHunanbHbie ypaBHEHUS

1. OGee pemenue nudpepeHnuansHoro ypapaenus Xy'—y =0 umeer Bua
o y*+x*=c’
©®y=Cx
o y=x*+C
1

y =Ce*

O

N

. OGee peurerne qupdepeHuHanbHOro ypaBHerus 3+ Yy~ + Yy'v1-x* =0 umeer Bux
o y=x*+C

o E+£=C
Xy
ocoy=tgx+C —x
® arcsinx =— 3+y2+C

3. Ob6mee pemenue nuddepenmanbaoro ypaaenus Yy'+X =0 umeer Bujg
o y=0Cx
H 2
o arcsinx=—J3+y" +C
©® y*+x*=C*
o y=C(x*-1)

4. Oouiee peuienne auddepennuanbroro ypasaenus Y'—2X =0 umeer Buj
© y=x*+C

o y=C(x*-1)
=
o y=Ce¥
o —+—=C
Xy
5. O6uree perrenue auddepeHuanbHoro ypasaenus X+ Xy+ Y'(y +Xy) =0 umeer Bun
1
o —+E:C
Xy
ocoy=tgx+C —x
o y=C(x*-1)

Ox+y=InC x+1 (y+1)

6. O6mee pemenue nuddepernmansHOro ypasaenus (x> —1)y'—=2xy = 0 umeer Bua
o y=tgx+C —x
® y=C(x*-1)



7. O6mee pemenne quddepeHansHOro ypaBHeHus X y'+y = 0 uMeer BUA
-1

® y=Ce*

o arcsinx:—m+c
o X+y=InC(x+1)(y+12)
o y=C(x*-1)

Moayasb 10. OnepanuoHHble HCUYHCIEHUS
1.Haiiti n300pakeHue 1Jiss OpuruHaia f (:Z a' npu t>0 .
1
p-Ina
1
Ina
1

p-a
1

+

p+Ina

2. Haiitn n3o6paenue ais opurnnana | (:: sin’t nput)0.
2
pb*+4_
_4
p€®+4_
2
p€’+2_
2
p’+4

+

3. Haiitu uzobpaxenue f(jzetcoszt nput)0
= L~ p>-2p+3
Fo =

PO e 2p+s

Fe" p* —2p

F@ =

6 ©-1%°-2p+5_
—_ 2_

F(J}p 2p+3

p’—2p+5



=~ p>+2p+3
Fo =
= ©+1%°-2p+5_

4.HaiiTi opuruHai o n3o0paxeHuIo F ¢ = p2+p+pg+l7
+ T € =e" cosdt+2e " sin4t

f  =e™ cost + 2e " sint

f  =e™"cos4t +e"sinat

f  =e? cosdt +2e?sint

5. Haiitu opurusai no u300pakeHuI0 F (3:: #
p°+4p+25

f(——e 'sin+/21t + 7 cos, /21t

V21

~ b5
f =——e " cosv21t
- J21

f— ~
6. Haiiti opurunan no uzobpaxkenuto F €@ =

p’@-1_
+ f (:= el —t-1

f=e' -t

fQ=¢" +t

fq=e'-2t-2

7.Haiitn nzobpaxenue peueHus AuQpdepeHnnaIbHoro ypaBHEeHHsI IPU TaHHBIX HAayallbHbIX
yenosusix Y — Y —6y =2, YQ} 1, y’Q} 0
— .~ p’-p+2
+ F@ =
p@’—p-6_
p°—-2p+3
©-1¢°-2p+5_
p*—p+2
pG’+p-6_
—_— ~ 2 p—
Fo = p°—p+2
P

2 bZ_p_6/

Fox

Fo-




8.Haiitu m3zobpaxenue perienus audQepeHunanbHOro ypaBHEHUs MPU JTaHHBIX HadallbHBIX

yenosusix Y +Y =0, YQ} 0, y'()} -1, y”Q} 2

e
Fox=—on
— < —p+d
Fo_ pE:1
Fo= p32+1

Moayas 11. Paasl

1. K kakomy THITy OTHOCHTCS TaHHBIN P/ 377r + Z - iz(l— (-D)")cosnx+ 1 (1) sinnx
n=1 n

O 3HAKONEPEMEHHBIN psJ

O 3HAKOIOJIOKUTEJBHBIN P
O (pyHKIIMOHANBHBIN psizt

O CTENEHHOM psf

©® psn Dypoe

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

©®© neproaANYEeCKUE MPOIIECCh

O MaTeMaTU4eCcKUe MPOIeCChl

O HEMEepPHOANYECKHUE MPOIIECCHI

O OHOJOTHYECKUE MTPOLECCHI

3. Tlonp3ysich HEOOXOIMMBIM TPU3HAKOM CXOJIUMOCTH OTBETUTH Ha BOIPOC O CXOAMMOCTH WIIH

®
PACXOUMOCTH PAzia ZL

=n+2

®© psin pacxoauTes;

O PSII CXOIMTCS,

O BOIPOC O CXOAMMOCTH OCTACTCSI OTKPBITHIM;

0 3n—1

4. WccnenoBaTh Ha CXOIUMOCTB DS ZzH—

n=1 (2n —1)

©® psan pacxoauTcst

O PsII CXOJUTCS

O BOIPOC O CXOAUMOCTH OCTACTCSI OTKPBITHIM

Monayab 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, €CIIN
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 xakoit
(dhopmMysie MOKHO BBIYHMCIUTh BEPOSTHOCTH TOTO, UTO OH BBHIUTPAET HE MEHEe 5 pa3

® pacnpenenenus [lyaccona

@)
@)

o

8
o
o
o

¢bynkuu Jlamnaca O(x)

HaJ0 cocyuTath 1o popmyie bepHymin, acumnroriuyeckue GOpMyJIbl JaayT OONIBIIYIO
OIINOKY.

IIJIOTHOCTH HOPMAJIbHOI'O PACIIPCACICHHA

. BeposTHOCTB CyMMBI JTFOOBIX CilydaiiHbIX cOOBITHI A 1 B Berumcnsercs no popmyie

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 KOCTH paBHa 1/6. Urpok nenaet 120 craBok. [1o kakoit ¢popmyie
MOYKHO BBIYMCIUTH BEPOATHOCTh TOT'O, YTO YMCIIO BHIUTPHIIIEH He OyaeT MeHble 15

pactipenenenuem [lyaccona
JoKaIbHOM popmynont Myaspa-Jlamiaca
HaJ0 COCYUTATh 1o Gpopmyie bepHynu

©® unrerpanbHOit hopmynoit Myaspa-Jlamiaca

10. HpOI/IBBOI[I/ITCSI N HE3aBUCHUMBIX I/ICI'IBITaHI/II\/'I, B KOTOPLBIX BEPOATHOCTb HACTYIIJICHHUA

@)
@)

coObITHsI A paBHa p. BeposiTHOCTH TOr0, yTO COOBITHE A HACTYIUT M pa3
BBIUHCIIsETCS 110 hopmyie baiteca

pasHa p(1-p)

© BeraucgeTcs no popmyine beprymm

o

BBIUHCIIsIEeTCs o hopmyne Myaspa-Jlamnaca

11. AGoHeHT 320611 MOCTEAHIOW UG PY HOMEpa TenedoHa U TOITOMY HabupaeT e€ Hayras.

Onpenenutb BEpOSITHOCTh TOTO, UTO €My NMPUAETCS 3BOHUTH He Oosiee 4yeM B 3 mecTa.
0,3
0.3



12. AGoneHT 320611 mocneaHue 2 nudpsl TeNePOHHOTO HOMEPA, HO TTIOMHUT, YTO OHU PA3TUIHBI
1 00pa3yroT ABy3HaYHOE unciio, MeHbinee 30. C ydeTom 3Toro oH Habupaet Hayraa 2 nupsl.
Haiit BeposTHOCTB TOTO, UTO 3TO OYAYT HYKHBIE ITU(PPbI. OTBET OKPYIIIUTE 10 THICTYHBIX.

= 0,037

= 0.037

13. PeGeHok umeeT Ha pykax 5 kyoukoB ¢ 6ykBamu: A, K, K, JI, Y. BepostHoCcTb TOTO, 4TO
pebeHoK cobeper u3 KyOMKOB CJIOBO "Kykia'"paBHa. OTBET OKPYTIUTE IO THICSIYHBIX.

= 0,017

= 0.017

11. ®opmymna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO AJIs OTPULIATENBHBIX CITYYaliHBIX BEITMYNH

C) BepHa TOJBKO IS TOJIOKHUTEIILHBIX CITyYalHBIX BETHIHH X
D) BepHa

12. lana BeiOOpka o0bema N: X1, X2, ..., Xp . ECIIM KaXIbIil 2JIEMEHT BHIOOPKH yBEIIUYUTH B 5

pas, To BeIOOpOUHOE cpearee X
A) BozpacTeT B 5 pa3 ¥ BHIOOpPOYHAs AUCTIEPCUST S 2 BO3pacTeT B 5 pa3s
B) Bo3pacrer B 5 pa3, a BEIOOpOUYHas qucriepcus S 2 yBEJIUYUTCS B 25 pa3
C) Bo3pacreT B 5 pa3, a BEIOOPOYHAS TUCTIEPCHS HE U3MEHUTCS
D) Bo3pacrer B 25 pa3, a BBIOOpOUHas qucnepcus S 2yBeJH/IqI/ITcsI B 5 pa3

13. ApromammuHa npunuia U3 MuHcka B MoruneB co ckopocthio 40 KM/4 U cpasy ke

noBepHyJia oopaTHo. CKOpoCTh €€ Ha oOpaTHOM myTH OblIa Ha 20 kM Oosbire. CpeaHsisi CKOPOCTh
aBTOMOOWJIS paBHA

A) 50 km/4 C) 60 xkm/u
B) 100 xm/u4 D) 40 xm/4

14. TTnotHOCTH pacnpenenenus f(x) MoxxHo HaifTh o pyHkIMM pacnpenenenus F(x) no ¢popmysne
A) fE€=F & C) f&=F €
~ NG
B) f &= [F(at p) f €5 [F(d!

15. Ins 2-X HOpMaJIbHBIX HE3aBUCHUMBIX BEJIMYMH C OJMHAKOBBIMHU JUCIEPCUSIMU MOTYYECHBI

BBIOOpKH 00BbeMa Ny =42 u Ny =20 ¢ TakuMH Xapakrepuctukamu: X = 64, Sy 2 =16, Y =59, Sy 2

= 25. Ilpu ypoBHe 3Haunmoctu o = 0,05 mpoBepsieTcs TUIOTE3a O PABEHCTBE FEHEPAIBHBIX CPEIHHUX
Ux = Ky (KOHKYpUpYIOLas THIOTE3a Lk [ y). ONBITHOE 3HaYeHUe CTaTUCTHKH T, MpUMEHAEMON ISt
nposepku runotessl Ho, paBHo 4,17. I'nnoreza My=M y

A) He mpoxoauT

B) HyxHbI Tabnu1b! pactpenenenust CTbloeHTa

C) mpoxoaut

D) Hy>XHBI JOTIOTHUTETHHBIC OMBITHI

16. CnyuaitHasg BenuuuMHa X pacnpeneineHa paBHomepHo Ha otpeske [0, 1]. CnydaitHas
BennunHa Y = X + 2 Oyaer uMerhb

A) paBHOMEpHOE pacnpenenenue Ha otpeske [0, 3]
B) paBHOMepHOE pacnipenenenue Ha oTpe3ke [2, 3]



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

17. CnyudaiiHas BeJIM4MHA pacrpezeneHa paBHomepHo Ha otpeske [0, 5]. P1 — BeposTHOCTS,
4TO CIy4ailHO OpOIICHHAs TOYKa momajaer Ha oTpe3ok [0, 1]. P2 — BeposTHOCTH, UTO CirydaitHO
OpoleHHas ToYKa ToraaeT Ha oTpe3ok [3, 4]. Toraa MOKHO yTBEp)KIaTh, 4TO

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 "Beicmias matemaruka 3" BBICTABISETCS B
pacnrcanuu Ha 20 Hemene U mpoxomuT yepe3 LleHTp TecTupoBaHHS B KOMITBIOTEPHOM Kilacce
obmero goctyna. Ha Tect orBoamrcss 2 4waca. Ilpum BBIOMHEHWHM TecTa CTYAEGHTHI MOTYT
MOJIb30BAThCS TOJIBKO KalbKYJISITOPaMH, MPU 3TOM HE JOIMYCKAeTCs MCIOJIb30BaHHUE KaKUX-JIHOO
CHPAaBOYHBIX MaTEPUAIOB, KOHCIIEKTOB JIEKIMH U NMPAaKTUYECKUX 3aHATUIH, MOOMIBHBIX YCTPOWCTB,
raJIKETOoB. .

Kpurepum oneHku:

Tect cocrout u3 10 3aganuii, Kaxa0€ U3 KOTOPBIX onleHuBaeTcs B 10 Gamios:

10 6annoB cTaBUTCH 32 33JaHKE, €CJIU CTYJEHT Ha BOIIPOC 3aJaHKs OTBETWII MPABUIIBHO;
0 GayuToB cTaBUTCH 32 3a/laHKE, €CITU CTYJIEHT Ha BOIIPOC 3a/IaHUS OTBETHUII HEMIPABUIHHO



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 3

Bomnpocekl Kk 3xk3aMeny

Kakue ypaBHeHus Ha3biBatoTcs nuddepennmansasiMu. [Ipumep.

Uto Ha3biBaloT penienreM quddepeHnpansaoro ypasaenus. [pumep

UTo Ha3bIBAIOT HAYAIBHBIMU YCIOBHUSIMH TSl MU depenipanbioro ypapHenus. [Ipumep

UTo HA3BIBAIOT OOIIMM pemieHueM sl AU GepeHInaIbLHOr0 YpaBHEeHUs (N-0ro MmopsijiKa)

Teopema Komm o cymectBoBanuu pemienus quddepeHnnaibsHoro ypaBHeHus 1-oro nopsaka

Jlnddepennnanpabie ypaBHeHUs 1-0ro mopsiika ¥ METOIbI OTBICKAHUS UX PEUICHHUS:

Juddeperunanpaple ypaBHEHHS 2-0T0 TOPSIKA, JOITYCKAIOMIME MOHMKEHUE MOpsAaKa 1-oro
TUIIa U METOJ OTBICKAHUsS UX PELICHHUS.

Juddepernnanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOIINE MOHM)KEHUE TMOPSAIKA 2-0T0
TUIIa U METOJ OTBICKAHUS UX PELICHHUS.

Juddepennnanbabie ypaBHEHUs 2-0T0 MOPSJIKA, JOMYCKAIOUIUE MOHWKEHHE MOpsSAKa 3-ero
TUTIA U METOJI OTBICKAHUS UX PEIICHHUS.

10

JIuneitnble opHOponaHBble AuddepeHLnanbHble YpaBHEHUS N-0ro MOpsijiKa, CBOWCTBA €ro
[peLICHM.

11

Ctpykrypa obmiero pemenust JIO/Y n-oro nopsinka.

12

Omnpenenenue IWHEHHON 3aBUCHMOCTH (QYHKIUH. YCIOBHS JMHEHHOW 3aBUCHUMOCTH U
ITMHEITHON HE3aBUCUMOCTH JBYX (QYHKIUH.

13

Omnpenenurens BpoHCKOro u ero cBONCTBA.

14

JluHeWHBIE OAHOPOIHBIC AU(PEpeHIINATHHBIC YPaBHEHUSI BTOPOTO MOPSJIKA C ITOCTOSHHBIMU
KodUITMEHTaMH.

15

CrpykTypa oOIIEro pemieHus JUHEWHBIX OJHOPOJIHBIX JH(QepeHInanbHbIX YpaBHEHUS
BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 pHiIeHTaMu.

16

XapakTepucTUYeCKOe ypaBHEHHWE I JIMHEWHBIX OJHOPOAHBIX AU depeHInaTbHbIX
ypaBHEHHUSI BTOPOTO MOPSIKA C TOCTOSTHHBIMHU KO3 (OUIIMEHTaMH.

17

BI/I,Z[ O6H.ICFO peuicHu-d JIMHEMHBIX OIHOPOJHBIX I[I/I(I)(pepeHLII/IaHLHBIX YpaBHCHHA BTOPOTO
MOopsAAKa C MOCTOAHHBIMHA KOC)qu)I/IHI/IeHTaMI/I JJIA CJIydacB, KOI'/la KOPHU XapaKTCPUCTHYCCKOTO
YPaABHCHH A ﬂeﬁCTBHTCHLHBIC Pa3JIMYHBIC YMUCJIA.

18

Bun o6miero pemeHus JTUHEHHBIX OJHOPOAHBIX AM(epeHlnaIbHbIX YPaBHEHHUSI BTOPOTO
MopsiiKa C TOCTOSHHBIMU KO3 (GHUIIMEHTaMH JJIs CIIy4aeB, KOTrJa KOPHU XapaKTepUCTHYECKOTO
YpaBHEHUS JEHCTBUTEIbHBIE OJJMHAKOBBIC YUCIIA.

19

Bun obmiero pemeHus JTUHEHHBIX OJHOPOAHBIX UG (dEepeHINaTbHBIX YpaBHEHUS BTOPOTO
MOopsiiKa C OCTOSHHBIMU KO3((GUIIMEHTAaMH JJIsl CIy4aeB, KOIJla KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUSI KOMILUIEKCHBIEC YUCIIA.

20

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

21

CtpykTypa oOlIero pemeHus JUHEHHbIX HEOJHOPOIHBIX NHd(epeHIInalIbHbIX ypaBHEHHUS N+
0ro nopsijika.

22

Meroa Bapualuy NpOU3BOJBHBIX MOCTOSIHHBIX ISl OTBICKAHUSI YaCTHOI'O PEIIEHUs JIMHEHHOTO
HEOTHOPOAHOTO AU PepeHIInaNnbHOr0 ypaBHEHUS! BTOPOTO MOPsIJIKA.

23

IIpaBast yacth ciermansHoro Buga JIH/IY 2-oro mopsaka ¢ mocTOsTHHBIMHE KO3 PHUIIMEHTAMHU.




24

Mertoa HeonpeaeIeHHBIX KO PHUITMEHTOB AJIT OTHICKAHUS YaCTHOTO PEIICHUS HEOTHOPOIHOTO
muHEeHOTO MU (EepeHIMATBFHOTO  YPaBHEHHSI BTOPOrO TMOpPSAKAa C TPaBOM  YacThIO
crIennajJbHOTO BHIA.

25

[TpeoOpaszoBanue Jlannaca

26

OpuruHansl 1 UX n300paskeHus

27

CroiicTBa nmpeoOpa3oBanus Jlamnaca

28

Tabnuia opuruHagoB U N300paKESHUN

29

O6parHOe npeoOpaszoBanue Jlammaca

30

Teopembl pa3noKeHus

31

OnepaiioHHBIIH METOJT pEeIIeHUs TUHEHHBIX MU (epeHIINATBHBIX YPAaBHEHHH U UX CHCTEM

32

Uto Takoe umcnoBoil psa. I[Ipumep. Uto HazpiBaeTcs cymMmoin psnga. Kakol ps Ha3bpIBaeTcCs
CXOJIAIIMMCS, KAKOM pacxoAsmmMcs. beckoHeuHasi reOMeTpruyecKas Mporpeccus U ee cymma

33

HeoOxonuMblil IpU3HAK CXOAMMOCTH YMCIOBOro psana. Kak ero MoKHO MCHOIb30BaTh IS
MCCIIEJOBAHMSI CXOIUMOCTH psifa

34

/locTaTouHble MPU3HAKA CXOJAUMOCTH PSIOB C TIOJOXKUTEIbHBIMU WICHaMH (CpaBHEHUS,
lamambepa, paiuKaIbHBIN, HHTETPAIbHBIN). [IprMepbl

35

3Hakouepenyronecss psaapl. Teopema JleliOHuia U €€ MCIOIB30BAHUE I MPUOTUKEHHBIX
BBIYUCIICHUI CYyMMBI psijia

36

3HaKOHepeMeHHHC PpAAbL. HOCT&TO‘IHLIG INpU3HAKKU CXOJHUMOCTH. AOconroTHasg u YyCJIOBHas
CXOAUMOCTB

37

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

38

Psner Teitnmopa m Maxmopena mis ynkuuu f(x). Ipumepsr ans QyHkmuit: cos(x), sin(x),
In(1+x), exp(x).

39

licnonb3oBaHue psSAOB  JUISL  BBIUMCIEHUM NPUONMKEHHBIX 3HaueHUM (QyHKUMA WU
ONpeieIEHHBIX UHTETPAJIOB C 3a/JaHHON TOYHOCTHIO

40

Tpuronomerpuueckuii paa. Kospounmentsl Oypoe, psg Pypbe 11 QyHKIMHA ¢ mepruojoMm 2

41

Pasnoxenue B psii @ypbe UETHBIX M HEUETHBIX MEPUOINYECKUX (YHKIUN

42

DyHKIMOHANBHBIN psasl. O0IacTh CXOUMOCTH psijia.

43

CBOMCTBa CTEIIEHHBIX pAAOB

44

lcnonp30BaHuEe pSIOB AJIE OTHICKAHUS NPUOIMIKEHHBIX peleHuil aud@epeHuanbHbIX
ypaBHEHUN

45

Y cnoue Qupuxie s GyHKuuu

46

Y cnoBue cxoquMocTH psiia Dypbe K QYyHKIUHU, UISI KOTOPOUM OH 3aIHCcaH

47

Koaddunments Dypre, psg Pypbe ains GyHkuuit ¢ nepuogom T

48

Paznoxxenue B psag Oypbe Henepuoandeckux GyHKIUN

49

OpTtoroHanbHble Ha oTpe3ke [a; b] dynkun

50

DopMyIIbl KOMOMHATOPUKHU

51

Uto Takoe wucneiTanue, coObiTue. [Ipumep. Kakue coObITHS Ha3bIBalOT Cly4allHBIMH,
T0CTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

52

Kakre coOBITHS Ha3BIBAIOT HCCOBMCCTHBIMH, HC3aBUCUMBIMU. HpHMep

53

Uto Takoe cymma coObITHIL, TpousBeaeHne coObiTuil. [Tpumep

54

Kakre coObITHS HAa3BIBAIOT IMPOTHUBOIIOJIOKHBIMHU. HpI/IMCp

55

Uto Takoe moyHas rpyiia coOwITHii. UTO Takoe OJICMCHTAPHBIC UCXOAbI UCTIBITAHNA. HpI/IMCp

56

UTo Takoe OTHOCHUTENbHAs YacTOTa COOBITHS, B U€M 3aKIIOYaeTCs CBOWCTBO YCTOMYHMBOCTH
OTHOCUTCJIBHBIX YaCTOT, YaCTOTHOC OMPCACIICHUC BCPOATHOCTH C06LITI/I$I

57

Kiaccuueckoe ompeneneHue BeposSTHOCTH coObiTHs. [lpumep. CBoiicTBa BEPOATHOCTH
COOBITHS

58

YciioBHast BEpOSTHOCT. BeposTHOCTH MpOM3BEICHUs COOBITHI. BeposTHOCTH mpou3BeneHUs

HE3aBUCHUMBIX coObITHA. [Ipumep




59

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

60

[ToBTOpHBIC HE3aBUCHMBIE UcTibITaHusd. Popmyna beprymnu.

61

AcUMIITOTHYECKHE (DOPMYITBI.

62

CrnyuaiiHas BesinuuHa. J{ucKpeTHbIE U HENIPEPHIBHBIE CilydaiiHble BelnuuHbl. [Ipumep

63

3aKOH pacnpeiesIeHUs] AUCKPETHOM citydaliHOM BenuuHbL. [Ipumep

64

UrcioBbie XapPaKTCPUCTHKHU CJIy‘-I&ﬁHBIX BCIINYHH (MaTeMaTI/I‘-IeCKOe OXKHUJaHue, NUCIICPCU,
CPEAHEC KBAAPATHICCKOC OTKHOHGHI/IG). Yro oHHN XAPAKTCPU3YIOT U KaKOBBI HX CBOMCTBaA

65

Kak HailTu MaTeMaTH4YeCKOe OKUIAHUE U JUCIIEPCUIO JUCKPETHOM CIIy4yalHOM BEITUYMHBI

66

DyHKIUS pacipeesieHus: BeposTHOCTe! F(X) 1 IIoTHOCTH pacmpeneneHus BepostHocTel f(x)
HETPEPHIBHOW CIIy4ailHOM BEJIMUMUHBI, UX CBOMCTBA

67

MareMaTruuecKkoe 0KMIAHUE U TUCIIEPCUsl HENIPEPBIBHON CIIy4allHON BEIMYHMHBI

68

Kak HaliTH BEpPOATHOCTh IONAAAHUSA CIIy4aliHOW BEJIMYMHBI B 3aJaHHBIM WHTEpBAI, €CIIU
M3BECTHA IUIOTHOCTH pacnpeseieHus BeposTHocTed f(x). UTo reomeTpudecku BbIpa)kaeT 3Ta
BEPOSITHOCTH

69

HopManbHbIi 3akOH pacmpeneneHusi, Tpaduk IJIOTHOCTH PpACHPEICNICHUs, YHCIOBBIC
XapaKTePUCTUKU

70

Kak HaiiTH BEpOSTHOCTh TOTO, 4YTO CJlyd4ailHas BEIUYMHA C HOPMAJIbHBIM 3aKOHOM
pactpeiesieHus] IPUMET 3HAUCHUE MCHBIIIE 33JJAHHOTO X1; OOJIBIIIE 3aIaHHOTO X; HA MHTEPBAJIC
(x1,X2) ¢ momomnipio dhyHkiuu Jlamnaca

71

FeHepanLHa;I n BH60pO‘IHaﬂ COBOKYIIHOCTH, KaKasd BH60pKa Ha3bIBACTCA pere?»eHTaTI/IBHOﬁ Hu
KaK €C IMOJIYYHUThb

72

Kakne OIICHKHW HAa3bIBAIOTCA HCCMCIICHHBIMH, COCTOATCIbHBIMMU. Yro saBaseTcs HeCMeIlICHHOﬁ
OHGHKOI\/’I MaT.OKHUJJaHud, TUCIICPCHUU U KaK UX BBIYUCIIUTD 11O BBI60pO‘-IHI)IM JaHHBIM

73

Kakass  3aBUCUMOCTb  MEXIy  BEIMYMHAMU  HA3bIBAeTCS  CTATHCTHUYECKOM,  Kakas
KoppensiroHHou. [Ipumep Ha rpadukax paccenBaHus

74

I[OBGpHTGJ'IBHBIfI HHTCPBAJI IJIA BEPOATHOCTU CO6I>ITI/I$I, MaT.OKuaaHus, JTUCIICPCHUN.

7.3.2. Kputepuu 4 HOPMbI OLIEHKH

Cemectp

dopma
NPOBeIeHUs
MPOMEKYTOYHOM
arTecTaumnu

Kpurtepuu u HopMbI OLleHKH

3 HAKOIIUTEILHOM puOaBIAIOTCS OOHYCHBIE OAJIBI.
y

Crynent Habpan 80 u 6onee
0aJuI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma GamioB 1o
BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
«OTIMIHO MPEeIyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTHUPOBaHU), pa3Jesi€éHHas Ha
Ok3aMeH (1o 2. K nony4yeHHOMY pe3ysbTary

pEeUTHHTY) Crynent Habpain ot 60 1o 79
0aJIJIOB, paCCUYNTAHHBIX 110
¢dopmyine: (Cymma 6asioB mno
BCEM Y4E€OHBIM MEPOIIPUSITHUSAM,
NPEaYyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNEHHAs HA
2. K nonydyeHHOMY pe3yJbTaTy

«XOpOILIO»




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

pUOABIISIIOTCS OOHYCHBIE OAJIITBI.

«YIOBJIETBOPUTEIILHO»

Crynent Habpain ot 40 10 59
0aJu10B, PaCCYMTAHHBIX T10
dopmyite: (Cymma 6amioB 1o
BCEM Y4€OHBIM MEPOIPUATHUSAM,
NPEaYyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOIOBOTO
TECTUPOBAHUS), pa3iesiEHHAs HA
2. K noiyuyeHHOMY pe3ysbTaTy
npuOaBIstOTCS OOHYCHBIE OAJIIIBI.

«HEYHOOBJICTBOPUTCIIBHO»

Crynent HaOpan menee 40
0aJIJIOB, paCCUYNTAHHBIX 110
¢dopmye: (Cymma 6asioB mo
BCEM Y4EOHBIM MEPOIPUSATHSIM,
IpeayCMOTPEHHBIM B Kypce +
pe3yIabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNE€HHAs Ha
2. K nonyueHHOMY pe3ysbTary
npuOaBIAIOTCS OOHYCHBIE OalIbI.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3aroJjioBoK)

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

T'ox m3panus

KoauuecTBo B
HAy4YHO
onobanorTeke /
HaumenoBanmne 9bC

HIunaues B.C.

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

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Briciras matematuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-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.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuka : yue6. nocobue /

O.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pen. JI.H. XXyp6enxo,

I'.A. HukonoBoii. — Mockga : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - TekcT : 2IeKTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

HertspeBa O.M.,
Kypb6enko JI.H.,

Matemartuka B mpuMepax M 3aj1ayax : yueo.
nocobue / O.M. Jlertsapesa, JI.H.

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHHK, yueOHOe

KoanuecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoaunorexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenxo, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciee
obpasoBanue: bakanaBpuar). - Tekcr :
anekTpoHHbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIMTEPATypa
Tun (yueOHHMK, ydeOHOE KOH"%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumenoBanmue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yueOHOe ocodue / “Jlanp”
JI.A. Ky3neroB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OUOIMoTeYHas
cucrema «Jlaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamienus: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umunosa E.E., Cepreea | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J1.B., Cno6onackas M.H. ®ununosa, /[.B. Cepreesa, “ZNANIUM.CO
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH M”

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




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

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

ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii ¢penepaibHblit
yausepcuret, 9bC 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
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTEIeH




8.3. Ilepeuenb mpodgeccHOHATBHBIX 0a3 JAAaHHBIX U HH(MOPMANMOHHBIX CHPABOYHBIX
CUCTEM

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

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PAlMOHAIBHBIX JApPOOeH, BBEIEHHE B MAaTEMaTHUYECKUH aHaIN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jeemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe 1 HHTETPATbHOE UCYUCICHUS, () YHKIIUA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHHSI U TEOpHUs BEpOSTHOCTEW (2-¢ m3maHue, nepepaboTaHHOE W JIOMOJIHEHHOE). Pejicum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

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. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLEcca MO0 JUCIUIIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB /1JIsl NPOBECHUS

n/m | NpPaKTHYeCKUX U Ja00paTOPHbIX 3aHATHIA,
MOMEIIEeHUH JJI51 CAMOCTOATENbHOM

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebnas aynutopus ans  npoBeaeHus | CTONbl YYEHHYECKHE JIBYXMECTHbIE U
3aHATUN  JIGKIMOHHOTO  THMA.  YueOHas | TPeXMEeCTHBIE (MOHOOJIOKH) ,CTOJT
aymuTOpUsl  JUISL  TIPOBEJEHUS  3aHSATHHA | MpernojiaBaTelbCKUH, CTYyI
CEeMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS ISl | IPETOAaBaTeNbCKUA, JOCKa ayIuTOpHAS
{ | KYPCOBOTO  MPOCKTHPOBAHHUS (BBITIONTHEHUS | (MeoBas)

KYpCOBBIX pa0oT). YueOHas ayauTopus Jis
MIPOBEJICHUS] TPYITOBBIX M WHINBUAYAIbHBIX
KOHCyNbTallMil. Yd4eOHass ayauTopust Jis
MIPOBE/ICHUS 3aHATHH TEKYIEro KOHTPOJIS U
npomexyrouHoil arrecraimu (I'-440).

YueOnass ayautopust s npoBeneHus | CTobl YYEHHUYECKHUE, CTYJIbA
3aHATUN  JICKIMOHHOTO  THMA. YdYeOHas | yYeHWUYECKHeE, JTOCKa ayJauTOpHAs
aymuTOpUsS  JUIsl  TIPOBENCHHUS  3aHsATH | (MenoBas)

CEMHHApPCKOro Tumna. YueOHas ayIuTopus JUis
o | KYPCOBOTO  NPOEKTHPOBAHHS (BBIMOJTHEHUS
KYpPCOBBIX PaboT). YueOHas aymauTopus s
MPOBEACHUS TPYNIOBBIX U MHAUBUAYATbHBIX
KOHCyNbTallMi. Y4eOHass ayauTopust IJis
MPOBEACHUS 3aHATUN TEKYILEro KOHTPOJS U
npomexyrounoit arrecrarmu (I'-409).
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HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Komnerorepubiii  kiacc. Ilomenienue s
CaMOCTOATEILHON paboTHI. VYyeOHas
aymqUTOpUsl  JUIsL  NPOBEINCHUS  3aHATHMA
CEMHUHAPCKOro TUIa. Y4eOHasi ayTuTOpust 1Jst
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOIHEHHUS
KYpPCOBBIX Pa0o0T). YueOHas ayauTopus IJis
MIPOBEJICHUS TPYIIOBBIX M WHIUBUAYAIbHBIX
KOHCYJbTallMi. Y4eOHas ayauTopus JyIs
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJIA U
npomexyrouHoi arrecraimu (I'-401).

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




