MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.13.03

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Boicmias matematuka. 36panHble pa3jelibl BbIclIeii MATEMAaTHKHU

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
20.03.01 TexunocdepHast 6€30MacCHOCTD

HaIpaBJIEHHOCTH (TIPOdUIIB)
be3onacHOCTh TEXHOJIOTHUECKUX MPOIIECCOB U TPOU3BOJICTB

dopma 00ydeHus: ouHast
I'on Habopa: 2022
O6mras Tpynoemkocts: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 3

®opMa KOHTPOJIS | DK3aMEH HTroro
Buj 3ansiTuit
Jlexun 32 32
JlaGopaTopHsble
[IpakTnueckue 64 64
ITpoMexxyTodHast aTTeCTAIHS 0,35 0,35
KonraktHas pabora 96,35 96,35
CaMocTosTenbpHas paboTa 84 84
KonTpomib 35,65 35,65
Hroro 216 216

OOKYMEHT MOAMUCAH
ONEKTPOHHOW MOAMNUCHLIO

CepTudmkat: 017C2CE1004DAF6D8A4A7FI36343E46780
Bnapgeneu: YTeeBa Posa AsepbaeBHa
[JeiictButenen: ¢ 14.11.2022 po 14.11.2023




Pabouyto mporpaMmy cocTaBuiL:
no1eHT, k.1.H. Ky3nernosa O.A.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HanpasieHus noaroroBku 20.03.01 TexunocdepHast 6€30macHOCTb

Cpok neiicTBus padoueil mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2026 r.

COI''TACOBAHO

Jlupektop MHCTUTYTA MHKEHEPHON M DKOJIOTMYECKON O0€30IMacHOCTH

« _» 20 T. JL.H. T'opuna
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu kadenpsl  "Briciias MmaTemaTuka U MaTeMaTH4eckoe oOpa3oBaHue"

(mpotokon 3acemanust Ne 2 ot «09» 09 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

"Beiciiass mareMarmka. DJIEeMEHTHI BBICIIEH aireOpsl u reomerpun'’, "BrIcimasg mareMaTHKA.
JnddepeHnaibHOE U MHTETPAILHOE UCUNUCIEHUS .

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE JAHHOW IUCIMILIMHBI HEOOXOAMMO KaKk
npeamectBytomee: "®duzuka", "Teopernyueckre OCHOBBI 3JIEKTPOTeXHUKU", «MareMaTtuyeckue
METOJIbI aHAJIKM3a U PacyieTa dJICKTPOHHBIX CXEM.

3. Iliianupyembie pe3yJibTAThI 00y4eHUs

dopmMupyemsbie U
NuaukaTopsl 10CTHKEHUS
KOHTpOJIUpYyeMble . Inanupyemsie pe3yJbTaThl
KOMIeTeH Ui
KOMIIeTeHIIUH o0y4eHus
(Ko 1 HAUMEHOBAHME)

(Ko 1 HAMMEHOBAHUE)

IPUMEHSATh MaTeMaTHYeCKHil armapat OCHOBHBIE HOHATHUS BBICHIEH

(byHIaMeHTaIbHBIC AHATMTHYECKOH TeoMeTpyy 1 | MATEMATHKH, METO/IBI PEIICHIS 33134, a

3HAHUS, TIOTYYCHHBIC B | grcmreii anreGpbl pu TaKxke ux MPUIIOKEHUS B

obnacTtu pelleHIH poeCCHOHATTBHBIX JMCIIATUTAHAX,

MaTeMaTHYeCKUX U npodecCHOHANbHBIX 3a1a4 MeToAbl cOopa aHaiu3a U 00paboOTKU

(unM) ecTecTBEHHBIX MH(}OpMaIINH.

HayK, ¥ UCIIOJIb30BaTh YmMmers:

UX B 1. PemaTh THIIOBBIE MaTEMaTHYECKHE

npodeccroHanbHOM 3aJ1a4H.

JeSATeIbHOCTH 2. CaMOCTOATENbHO MaTeMaTUYEeCKH
KOPPEKTHO CTaBHUTH
€CTECTBCHHOHAYYHBIC 3aJa4m,
IPOBOJUTH CTPOTHE MaTeMaTHYECKue
paccyXIeHHs.

Baagers:
METOJaMH MaTeMaTHYECKOTO OMMCAHUS
TUIOBBIX 33aJad W HWHTEepHpeTaluu
MOJTyYEHHOTO pe3yJIbTara.
[1K-7.2 ITpumensier 3HaTh:
MATeMaTHYCCKUil arapat METOABl PpEIIEHUs] MaTeMaTUYEeCKUX
aHAJIUTUYECKOM reoMeTpuu u | 38421 A0  9HCIOBOTO  WJN - JpYroro
BBICILIE anreOpsl mpu TpeObyemoro  pesymbrata  (rpaduxa,
(dbopMyIIBI H T.I1.).
YMmerb:




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIU
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3y/ibTaThl
o0y4eHust

perieHuu IEepPEeBOJUTh HMH)XXEHEPHBbIE 3aJadd C

1po(ecCHOHANBHBIX 3a/1a4 ONHCATENBHOTO  s3bIKA HAa  SI3BIK
MaTeMaTUKU, IPHUMEHATb  METOJbI
MaTEeMaTHYECKOTO aHaiuza  JAJ
pelIeHts MHKEHEePHBIX 3a/1a4.
Buiagern:
crnoco0aMu HarsITHOTO rpaduyecKoro
HpeJCTaBICHUS pe3yabTaToB
HCCIIEI0BAHMS.

[1K-7.3 lemoHCTpHpYET 3nare:

BJIA/ICHIE HABBIKAMHI OCHOBHBIE TOHATHA M METOJBl TEOPHU

pUMeHEHHs BEPOSITHOCTEH M MaTeMaTHYecKOn

MaTeMaTU4ecKoro anmnapara | CTaTHCTHKH, Teopun ps10B,

AQHAJMTUYECKON TEOMETPHH U
BBICIICH anreOpsl npu
pelIeHuH
pohecCuoHANBHBIX 3aa4

QG epeHIaIbHBIX YPaBHEHUH.

Ymern:

OTIEpPUPOBATh OCHOBHBIMU TIOHSTHSIMHU
Teopuu BEPOSTHOCTEMH u
MaTEeMaTHYECKOH CTAaTHCTUKH, TEOPUU
PAIIOB, nuddepeHIaIbHBIX
YpaBHEHUU B peueHnu
npoecCHOHANBHBIX 3a]1au.

Baaners:

1. Hapwikamu
COBPEMEHHOTO MaTeMaTHYeCKOro
MHCTPYMEHTapUs TS peuieHus
MaTeMaTHYeCKHX 3a/1a4

2. MaremMaTuueckoi JIOTHKOI,
HeoOXxomuMol  uist  (pOpMHUpPOBaHUS
CY)XKJIGHUM 1O  COOTBETCTBYIOLIUM
PO eCCUOHATBHBIM MPOOIIEMaM.

MMPUMCHCHUA




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYILEro

Bun . KOHTPOJISA
Monyas (pa3jgen) | yuyeOHO Hanmenonamfe TEM 3aHITHH CemecTtp Obnem, banabsl | UHTepakTuB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 9. Jlek 1 JIBOiiHBIC MHTETPAJIBI, UX CBOWCTBA. 3 2 -
Kpartnbie unTerpaisl M3meHeHne nopsiika HHTETPUPOBAHHMSL.

Beruucnenue noBTOpHbIM

MHTETPUPOBAHHEM
Monyns 9. CP JIBOlHbBIE WHTETPaIbI, BBIUKCIIEHUE 3 21 -
Kpatnbie nnTerpaisl JBOWHBIX MHTETPAJIOB B JIEKAPTOBBIX H

HOJSIPHBIX ~ KOOpPJMHATaX. Tpoiinble

UHTETPAbI, BBIYUCIICHHE TPOMHBIX

UHTETPajoB B JIEKapTOBBIX U

IMHPHYECKUX KOOPINHATAX.
Monyns 9. Ip 1 JIBOiiHbIE MHTETPAJIbl, UX CBOICTBA. 3 2 -
KpatHble unTerpaisl M3MeHeHne nopsiika UHTETPUPOBAHMSL.
Monayns 9. IIp2 Brruncnenue 1BOMHBIX MHTETPAJIOB B 3 2 -
Kpartusle nunTerpansl JIEKaApTOBOM CUCTEME KOOPANHAT
Monayns 9. Jlex 2 JIBOMHBIE MHTETPAJIBI, B IOJSIPHON 3 2 -
Kpatuble unTerpansl cucreMe koopauHar. [Ipunoxenus

JIBOWHOTO MHTETpajia
Momyns 9. IIp 3 Boruncnenne o6béma Gpurypsi ¢ 3 2 -
KpatHbie unTerpaisl MOMOIIBIO ABOMHOT'O MHTErpasia
Momyns 9. IIp 4 Brruncnenue 1BOMHBIX HHTETPAJIOB B 3 2 -

KpatHble unTerpaisl

HOJ'ISIpHOfI CUCTCMEC KOOPpAHUHAT




®opMbl TEKYILEro

ypaBHEHUS

Bun . KOHTPOJISA
Mopnyas (pa3nen) | yueOHOI Hanmenonamfe TEM SANSTHH Cemectp Obnem, banabl | UHTEpakTuB, 4.| (HaMMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 9. Jlex 3 TpoliHble HHTETPAJIBI, UX CBOMCTRBA. 3 2 -
KpatHblie nnTerpansl BrrunciieHue noBTOpHBIM

UHTErpupoBaHueM. Beluncnenue B

IMHAPHUYECKUX KOOPAUHATAX.
Monyns 9. IIp 5 Boruncnenue TpolHbBIX HHTETPAJIOB B 3 2 -
KpatHble unTerpaisl JIEKapTOBbBIX U [IMJIMHIPUYECKHX

KOOpJAWHATax
Monyns 9. IIp 6 KonTponbnas padota no teme «Kparuoie 3 2 15 - KonTponbhast padora
KpatHble unTerpaisl UHTETpajb» 1 no Teme «KpaTHble

MHTETPAJIbD

Monyas 10. Jlex 4 Juddepennunanbable ypaBHEHHUS EPBOTO 3 2 -
Jluddepennmanpabie MOPSI/IKA, OCHOBHBIE MOHSTHS. Y paBHEHHUS
ypaBHEHUS C pa3eNAIoIMMUCS TTEPEMEHHBIMU.

OpnnHopoaubie quddepeHnnaIbHbIe

yYpaBHEHHMS.
Monyns 10. CP Y B nonubix quddepeHmnuanax, 3 21 -
JnddepenunanbHbie OJIHOPOJIHBIE, JINHEWHBIE, bepHyIu.
YpaBHEHUS JOAY. JIHIY.
Monyns 10. Ip 7 Pemenue /1Y ¢ pazaensriommmucs 3 2 -
JnddepeHunanbHbie NepPEMEHHBIMU
ypaBHEHUS
Monys 10. Ip 8 Pemennie oqHOPOIHBIX 3 2 -
JluddepennunanbHbie TuddepeHIMaIbHbIX YpaBHEHUH.




®opMbl TEKYILEro

Bun . KOHTPOJISA
Monyas (pa3gen) | yueOHO Hanmenonamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 10. Jlek 5 VYpaBHeHuUs B OJHBIX quddepeHnnanax. 3 2 -
JuddepeHnnanbHbIe Jluneiinvie Y. YpaBuenus bepuymiu.
YpaBHEHUS
Monyns 10. Ip 9 Pemenue /1Y B monubix quddepeHimanax 3 2 -
Jluddepennmanpabe
YpaBHEHUS
Monyns 10. Ip 10 Pemenue nuneitnbix /1Y, ypaBHeHuit 3 2 -
JudbdepennmaibHbIe bepnymu
YpaBHEHHS
Monyns 10. JIek 6 JIY, nonyckarouiye noHmxeHue nopsika. 3 2 -
Jluddepennmanpabe JIOAY. JIHAY. Pewenune JIHAY meronom
ypaBHEHHUS Jlarpamxa.
Monyns 10. Ip 11 Pemenue /1Y 2 nopsiaka, nonmyckarommx 3 2 -
JluddepenunanbHble MOHMKEHHUE TOPSIKa.
YpaBHEHHS
Monyns 10. Ip 12 Pemrenune JIOJY. Pemenne JIHAY 3 2 -
JluddepennunanbHble metoznoM Jlarpanxa.
YpaBHEHHS
Monys 10. Jlex 7 JIHY ¢ npaBoii 4acThIO CHEIUAILHOTO 3 2 -
JluddepennunanbHbie BUJIA.
YpaBHEHHS
Monyas 10. IIp 13 Pemenue JIHIY c npaBoii yacThio 3 2 -
JnddepeHunanbHbie CIIEMAJILHOTO BHU/JIA.

ypaBHEHUS




®opMbl TEKYILEro

CXOJIMMOCTH YHUCJIOBBIX PSJOB.
@yHKIMOHANbHBIE psAbl. CXOIUMOCTb
CTENEHHBIX psAI0B. IHTEpBaN n paaunyc
CXOIUMOCTH.

Bun . KOHTPOJISA
Mopnyas (pa3nen) | yueOHOI Hanmenonamfe TEM SANSTHH Cemectp Obnem, banabl | UHTEpakTuB, 4.| (HaMMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 10. IIp 14 KontposbHas paboTa mo teme 3 2 15 - KontponbHas padota
Jluddepennnanpable «AunddepeHnnanbabie ypaBHESHHU 2 1o Teme
YpaBHEHUS «InddepennuanpabIe
YPaBHEHHSI»
Monyns 11. Jlex 8 Yucnosslie psiibl. CXOAMMOCTb YHCIOBBIX 3 2 -
Psannl psanoB. HeoOxomumplid mpu3HAK
CX0AUMOCTH. JlocTaTOYHbIE TPU3HAKH
CXOJMMOCTH YHCIIOBBIX PSIOB
Monyns 11. CP YucnoBbie U GYHKIIMOHATBHBIE PSIIBI. 3 21 -
Psaner [Ipu3Haku cXO0IUMOCTH, 00JIaCTh
cxonumoctu. Psanger Oypse.
Monyns 11. Ip 15 Komnnoksuym 1 3 2 15 - Komnnoksuym 1 o
Psner Temam «KpaTtHbie
MHTETPAIbI,
«uddepennmanbHble
YPaBHEHHSI»
Monyns 11. IIp 16 Heo06xoanMelii TprU3HaK CXOAUMOCTH. 3 2 -
Psnpr IIpu3naku cpaBHeHus. [Ipu3zHak
HanamOepa. IHTerpabHbIi U
paguKaibHbIM Tpu3HaKku Ko
Monyns 11. Jlex 9 3Hakouepenyronmecs psaasl. [Ipuzaak 3 2 -
Panpr JleitObHuma. AGCONIOTHAS U yCTIOBHAS




®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3nen) | yueOHOI Hanmenonamfe TEM SANSTHH Cemectp Obnem, banabl | UHTEpakTuB, 4.| (HaMMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 11. IIp 17 3Hakouepenyronmecs psaasl. [Ipuznak 3 2 -
Psibt JleitOHua. AGCOTIOTHAS U YCIIOBHAS

CXO/IMMOCTH YUCJIOBBIX PSI/IOB.
Monayns 11. Ip 18 Haxoxxnenne o0macTi CXOAMMOCTH 3 2 -
Psnb CTETIEHHOTO psiJa.
Monyis 11. Jlex 10 Psn Teitnmopa (Makiiopena). 3 2 -
Psnnl [TpuG>xEéHHBIC BEIYUCIICHUS 3HAYCHHUI

byHKINY, ONpeAeIEHHBIX HHTETPAJIOB.

[TpubmmxEéHHOE pelIeHne

Qg depeHIraIbHbIX ypaBHEHUN
Monyns 11. IIp 19 Pa3no)xeHrne HEeKOTOPBIX 3JIEMEHTAPHBIX 3 2 -
Psanawr ¢bynkuuit B psag Teitnopa-MakiopeHa.
Monyns 11. IIp 20 [TpubmxE€HHBIC BEIYUCIICHUS 3HAYCHU I 3 2 -
Psinb GbyHKLINY, OnpeAeaEHHBIX HHTETPAJIOB.

[Tpubmmx€éHHOE perieHne

g depeHIMaIbHbIX ypaBHEHUI
Monyns 11. Jlex 11 Psaner @ypee. Paznoxenue B pag Oypbe 3 2 -
Psanp1 YETHBIX, HEUETHBIX, 2 T IEPUOANUECKUX

GyHKIHIA.
Monyns 11. Ip 21 Paznoxenue B pag @ypre pyHKIMI 3 2 -
Psaner
Monyns 11. IIp 22 KonrtponsHas pabota o Teme «Psapn» 3 2 15 - KonrtponsHas pabora
Paner 3 110 TeMe «Paaeny




®opMbl TEKYILEro

Bun . KOHTPOJISA
Monyas (pa3gen) | yueOHO Hanmenonamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 12. Jlek 12 Crny4aiinple COOBITHS, OTIEpAllUU B 3 2 -
Teopus anreOpe cCoOBITUH, BEPOSATHOCTH COOBITHS,
BEPOSATHOCTEN cBo¥icTBa BepoATHOCTH coObITHs [IpaBuina

BBIYUCIICHHS BEPOSATHOCTEH. DIIEMEHTBI

KOMOWHATOPHKH.
Monyns 12. CP OcHOBHbIE IOHATHUS TEOPUU 3 21 -
Teopus BEPOSATHOCTEH. 3a1a4ull KOMOMHATOPUKH.
BEPOSITHOCTEN TeopeMsl CII0KEHUs, yMHOKECHHUS.

VYcnoBHas BepoATHOCTS. 1lonHas

BepOATHOCTH. @opmyiibl baiieca.

Acumnroruyeckue GopMyIbl
Monyns 12. Ip 23 Cayuaiinsie coobITHs. Knmaccnueckoe, 3 2 -
Teopus reOMEeTPUYECKOe, CTATUCTHUUYECKOE
BEPOSITHOCTEH OTIpeIeIeHNs] BEPOSITHOCTH.
Monyns 12. IIp 24 3anaun Ha HOpMyIIBl KOMOMHATOPHKH. 3 2 -
Teopus
BEPOSTHOCTEN
Monyns 12. Jlex 13 YcnoBHas BeposiTHOCTH. [lomHas 3 2 -
Teopus BEPOSTHOCTb, (hopMyIsl baiieca.
BEPOSTHOCTEN
Monyns 12. IIp 25 Pemenue 3ana4 no teme «Y cioBHast 3 2 -
Teopus BEPOSATHOCTB»
BEPOSTHOCTEN
Monyns 12. IIp 26 Pemenue 3anau no teme «llomnas 3 2 -
Teopus BEPOSTHOCTH, PopMyiibl baiiecay

BEPOSTHOCTEM




®opMbl TEKYILEro

Bun . KOHTPOJISA
. HauMeHoBaHue TeM 3aHITHH Oo0nemMm,
Monyas (pa3gen) | yueOHO . CemecTtp banabl | UHTepakTuB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 12. Jlek 14 [ToBTOpHBIC HE3aBUCHUMBIE UCTIBITAHMS. 3 2 -
Teopus ®opmyna bepnyim.
BEPOSATHOCTEU
Monyns 12. IIp 27 Pemenue 3anau no teme «lloBTopHbIE 3 2 -
Teopus HE3aBUCUMBIE UCTIBITAHUSI.
BEPOSATHOCTEMN
Monyns 12. Ip 28 Pemenue 3anau o teme «dopmyna 3 2 -
Teopus bepnynnm.
BEPOSTHOCTEN
Monyns 12. Jlex 15 Acumnroruyeckue ¢popmynsl: [Tyaccona, 3 2 -
Teopus Myagpa-Jlamiaca.
BEPOSTHOCTEU
Monyis 12. IIp 29 Pemrenue 3agau mpu momonu 3 2 -
Teopus ACUMIITOTUYECKHUX (OPMYIL.
BEPOSTHOCTEM
Monyns 12. Ip 30 KonTtponsHast pabora o Teme «Teopust 3 2 15 - KonrponsHas pabora
Teopus BEPOSATHOCTEN» 4 o reme «Teopus
BEPOSITHOCTEN BEPOSITHOCTEN»
Monyns 12. Jlex 16 HToroBoe moBTOpeHue 3 2 -
Teopus
BEPOSTHOCTEUN
Monyns 4. IIp 31 Komnoksuym 2 3 2 15 - Komnnoksuym 2 o
Teopus TemaM «Paabppy u
BEPOSITHOCTEN «Teopus

BEPOSITHOCTEM




®opMbl TEKYILEro

Cxema pacyera UTOroBoro 6ajia
(Cymma 6amioB mo BceM Y4eOHBIM MEpONPHUSATHIM, MPEAYCMOTPEHHBIM B Kypce + Oajibl 3a IMOCEHaeMOCTh + Pe3yibTaThl WTOTOBOTO
TEeCTUPOBaHUs), pazaenéHHas Ha 2. K monmyueHHOMY pe3yabTaTy IpuOaBisStioTCs OOHYCHBIE OaslIbL.

Bun . KOHTPOJISA
. HauMeHoBaHue TeM 3aHITHH Oo0nemMm,
Monyas (pa3gen) | yueOHO . CemecTtp banabl | UHTepakTuB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThbI OLICHOYHOI 0
cpeacTBa)
ITem [TocemaemocTthb 3 0 10 -
IIp 32 HTtoroBoe TecTpoBaHUE 3 2 100 TectupoBanue
ImA [TpomexyTodHas aTTecTanus (IK3aMeH 10 3 0,25 -
HAKOIUTEIILHOMY PEHTHHTY)
Kontpons | KoHTposb 35,65
bb BonycHbie Oasuibl (3a y4acTue B 20
Hroro:; 216 120




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctmmnuae “Beicmas maremaruka. M30paHHBIE pa3fenbl  BBICIICH MaTeMAaTHUKH'
UCIOJIB3YIOTCS:

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Iy IbHOTO 00yUeHus (CoiepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHU S, COMPOBOXKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTUSl pa3BUBAMOLICr0 00y4eHus: (IMpPOBEJACHUE JEKIMH, MPAKTHUCCKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

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

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IMIPUMEHEHHE Y4YEOHBIX SJICKTPOHHBIX
U3JIaHu#, pecypcoB ceTu MHTEepHET, OCYIIECTBICHUE TECTOBOTO KOHTPOJIS 3HAHUN YUAIIHXCS).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOI0 OOY4YEHHS! CTYIAEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOMU
IpernoJiaBaTesb U3jaraeT OCHOBHbIE, HAU0OJIee CI0KHBIE TIOHATHS TEMBbI, a TAKXKE CBSI3aHHbIC C HEH
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIsl MPAKTUYECKOrO 3aHITHUS U
yKa3aHUs U1 BBIMOJIHEHUS] CaMOCTOATENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro MaTepuana, oOpaimias BHUMaHHEe Ha (DOPMYJIMPOBKH, PACKPBIBAIOLIME COJCpKAHUE
u3ydyaeMoil qucuuiuinHel "Beiciias Marematuka. M30paHHBIE paszienbl BbICHIEM MaTeMaTHKH'.
XKenarensHo ocTaBiATh B pabOYMX KOHCIEKTaX MO, HAa KOTOPBIX JieNaTh IOMETKH,
NOMYEPKUBAIOIINE OCOOYIO BAXKHOCTb TE€X WJIM MHBIX TEOPETUUECKUX MOTOKEHHH.

CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTessl, HO 0€3 ero HeMOCPEICTBEHHOTO YUacTHs.

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

B Xole mOAroTOBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET MU3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMH MPENo1aBaTesl.

Ha nmpakTudeckux 3aHATHSX CTYIEHTHI pEHIatoT 3aa4 10J PYKOBOJICTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLIUIUINHBL U CITYKAT Ul 3aKpEIIEHUs] U3yUYEHHOT0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUS TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIeHHBIN
marepuai. llpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pELICHUs, HCXOAS U3
TEOPETUUECKHX MOJOKEHUHN n3ydaeMoro Kkypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEH pereHus, TO
OH JIOJDKEH CPaBHUTh MX U BBIOpATh caMblil pallMOHANIbHBINA. Pemenue 3aqau 1 npuMepoB cienyer
u3Jarath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CylllecTBa JaHHOW 3ajmaud. PemieHue 3agad oOmpeneia€HHOrO THUMA HYXHO MPOJOKATh J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

1o 3aBepiIeHNIO N3YyUEHUSI MOAYIIS IIPENIoAaBaTeNb IPOBOJUT KOHTPOJIbHYIO PaboTy € LIEIIBI0
IPOBEPKH U OLIEHKU 3HAHUM M yMEHUI CTyIeHTOB. 3aJaHHsi KOHTPOJBbHOW pabOThl TOJKHBI ObITh
BBITNIOJTHEHBI aKKYPATHO, MOCJIEI0BATEIbHO, 000CHOBAHNE PELLIEHUS M OTBET 0053aTeIbHBI B KaX10M
3agaHud. lIpu BBINOJHEHWM KOHTPOJIBHBIX pAabOT HE JOIYCKAaeTcs HCIOJIb30BaHUE MOOMIBHBIX
YCTPOMCTB M TraJI’)KETOB.

KomnokBuym — 310 (hopMa npoBesieHUs] y4eOHOTO 3aHATHUS, HAIIpaBJIEHHAss Ha MPOBEPKY U
OLIEHUBaHKE TEKYIIEro yPOBHs 3HaHUH CTyAeHTOB. KOIJIOKBIYM IPOBOANUTCS B MUCBMEHHOU (hopme
2 paza B cemecTp. [Ipy noaAroToBKe K KOJUIOKBUYMY CTYAEHTHI JOJKHBI BHUMATEJIbHO POYNUTATh



KOHCIIEKTBI JIEKIM 110 MPOBEPsieMBbIM TeMaM. [Icroinb3ys peKOMEHIOBaHHYIO JIUTEPaTypy, HAUTH
OTBETHl Ha KOHTPOJIbHBIE BOIIPOCHI, BBIJAHHBIC NpenojasareneM. [loTpeHHpoBaThCs B pEIICHUU
3a/1a4, U3YYCHHBIX HA IIPAKTUYECKUX 3aHATHUAX. lIpy BBITOJIHEHMM 3alaHMil KOJUIOKBUyMa HE
JIOITYCKAETCs] UCIOJb30BAaHUE KOHCIIEKTOB JIEKIMHA M MPAKTUYECKUX 3aHATUM, y4eOHBIX MOCOOUii,
CHPAaBOYHHUKOB U T.II., MOOMJIBHBIX YCTPOMCTB U TaJPKETOB.

IIpy nOAroTOBKE K HMTOrOBOMY TECTUPOBAHUIO CTYAEHT [JOJDKEH IIOBTOPHO HW3YYHTH
KOHCIIEKTBI JICKIIUHA U PEKOMEHIOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIIBHYIO JINTEPATYPY, IPOCMOTPETH
peLICHUsT OCHOBHBIX 3aJa4, PELIEHHBIX CAMOCTOSTEIBHO M HA IPAKTHUYECKHUX 3aHATHUAX, a TAKKE
COCTAaBUTb ITICbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecrp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
3 K-7 KOHTlpoanaﬂ pabora 1 l'IO"TeMe
Kpartsble unTerpansl
3 K-7 KoHntposbHas pabota 2 o Teme
"luddepennnanpHple ypaBHEHHS
Komnoksuym 1 o remam «KpaTHbie
3 IK-7 uHTerpais, «Auddepenunansuoie
YpaBHEHHUSI»
3 K-7 KonTponbras padora 3 o Teme
"OnepanioOHHbIC HCUUCICHUS
3 I1K-7 KonTponbHas pabora 3 o treme "Psipr’”
3 K-7 Konrponsnas pabdora 4 10 TeMe «Teopus
BEPOSTHOCTEMN
3 [K-7 KomnokBuym 2 1o Temam «Psibiy,
«Teopus BepoATHOCTEN
3 I1K-7 Bomnpocs! k sx3ameny NeNe 1-60
3 I1K-7 Hrorosoe Tectupoanue uepes [T

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUualibl, H606X0}IHMbIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. KonTpoabHas padora 1 nmo reme ""KpaTHble HHTErpaanl'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUMI

Bapuanr 1
1. U3MeHUTL TIOPS/IOK MHTETPUPOBAHMS B MHTErpajie | ? dy [ Y _dx w HaiiTH wIomans
. p pHp p _1 y2_2
burypsr.
2. Beraucimuts [f, x*ydxdy, ecmu D: y = x?, y* = x.
f\/1—x2 1-x2-y?
0 1+x2+y2
4. PacCTaBUTH MPEJIENBI HHTETPUPOBAHKS B TPOWHOM MHTETpale | fv f(x,y,z)dxdydz, ecnu

1
3. BeUKMCINUTE B MOJSAPHBIX KOOPANMHATAX fo dx

06m1acTh V orpaHHYeHa MoBepXHOCTAMU X = 2,y = 4x,y = 3v/x,z = 0, z = 4. Tloctpouts 061acTh
UHTETPUPOBAHMS.
5. BBIYHCITUTE C OMOIIBIO [MIMHAPHYECKUX K ChepHIECKUX KoopmHaT [ fv ydxdydz, tne

Vix?2+y?2+22=4,x>0,y>0,z>0.

Bapuanr 2
4 2+Vx .
1. VI3MeHUTh MOPANOK MHTerpupoBaHus B muterpane [/ dx [7 " dy w maiitm miomams
burypsi.
2. Berauciuts [f xy?dxdy, ecmu Dy = x?, y = 2x.

V3—x2 1 d
b ==

0
3. BBIYMCIUTD B MIOJSPHBIX KOOPAMHATAX [ V3 dx



4. PaccTaBuTh TIpeeNbl MHTErpupoOBanys B TpoitHom unterpane [ff, f (x,y, z)dxdydz, ecin

obnacts V orpanuyena nosepxHoctsaMu x = 1,y = 3x,y =0,z = 0, z = 2(x% + y?2). [loctpouts
00J1acTh UHTEIPUPOBAHUS.
5. BbMUCINTL C TIOMONIBKO  LMJIMHAPHYECKUX MM CPEPUIECKHX  KOOPIAUHAT

JI[, y\/x? + y*dxdydz, tne V: 2% = 2(x* + y?),z =2,y 2 x,y = —x,2 2 0.

Bapuanr 3

4 Vx .
1. VI3MeHUTh MOPSAOK WHTETPUPOBAHUS B HHTETPAle fo dx [ Jimx @y W Haifti miowans
burypsl.
2. BerunciuThb ffD(x + y)dxdy, ecnu D: y = x, y? = x.

5 V25-x2 tgxZ+y?
3. BEIUHCINTE B MOIAPHBIX KOOPANHATAX dx ———dy.
p 1 Iy x| asme™ fayr @

4. PaccTaBUTh NpeJiebl MHTErPUPOBAHUS B TPOHHOM MHTerpae [| fv f(x,y,z)dxdydz, ecnu

obnacte V orpanmyeHa moBepxHocTIMU X = 1, y = 4x, z =,/3y, z = 0. Iloctpoutrh 001acTh
HUHTETPUPOBAHHUSL.
5. BBIMUCIUTH C MOMOMIBIO IUJIMHIPUYECKHX WM CEPUUECKHX KOOPIUHAT | fv z%dxdydz,

rmeV:1<x2+y2<36,x=>0,y=>x,z=>0.

Bapuanr 4
2

1. I3MeHHUTB NOPSI0K MHTErPUPOBAHHUS B HHTETpale | 12 dy fO; dx v HAWTH MJI0IAAb GUTYPHIL.
2. Berancnuth ffD x?ydxdy,ecru Dy =2 —x,y =x,x = 0.

V1—x2
3. BBIYMCIUTH B MOJSAPHBIX KOOPAMHATAX [ 01 dx | 0 o In(1+x*+y?)dy.

4. PacctaBuTh TpeneNbl MHTErpupoBanys B Tpoitnom unterpane [ff f (x,y, z)dxdydz, ecin

obnactk V orpaHudeHa MOBEPXHOCTAMH X =3, y =x, y = 0,z = 0, z = 3x2 + y2. TlocTpouts
00JacTh HHTEIPUPOBAHUS.
5. BBIUUCINUTE ¢ TOMOIIBIO MUIHHIPHICSCKUX WU CHEPUISCKUX KOOPIUHAT fffv ydxdydz, tne

Vix?2+y2+22=32,y2=x2+2%y=>0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 1 BBINONHSETCS CTYyJEHTaMH Ha MPAKTUYECKOM 3aHATHH 6, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 4aca. [Ipu BBIITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpMay (KOHCIIEKTaMH JIEKIUH M MPAKTUYECKUX
3aHATUN, CHPABOYHBIMU MaTepUalaMi, Yy4yeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenkmn:

KonTponbHas padboTa COAep UT 5 3aaHMiA, KOKI0e 3aaHke OICHUBAeTCs B 3 Oasia.

3 Oamma BbICTaBISETCS CTYIOSHTY, €CIH 3aJaHUe BBHIMOJTHEHO B TOJHOM O00BEME,
MIPOCIICIKUBACTCST YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOJYJIs; MOJHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE MMOCTABJICHHBIE BOIIPOCHI;

2,5 Gayta BBICTABIISETCS CTYACHTY, €CITU 3aJaHKUE BBITIOJHEHO B 00bEéMe oT 80 % U BhIIIE;

2 6ajula BBICTABIISETCS CTYJIEHTY, €CIIM 3aJJaHHe BBIMOJIHEHO B 00bEMeE OT 65 % 10 79 %;

1,5 Gayma BBICTaBJISCTCS CTY/ICHTY, €CITH 3a/IaHNe BHIMMOJTHEHO B 00BEMe oT 50 % 10 64 %;

1 Gayn BeICTABISETCS CTYACHTY, €CIIH 3aJaHKUEe BBIIOTHEHO B 00bEMe oT 35 % 10 49 %;

0,5 Gayna BBICTaBISETCS CTYICHTY, €CJIM 3aaHue BRIMOJIHEHO B 00BEMe oT 20 % no 34 %;

0 GasIOB BBICTABIISIETCS CTYJICHTY, €CIIM 33JJaHKE BBIIOJIHEHO B 00béMe Menee 20 %.

7.2.2. KonTpoabHas padora 2 no teme "JIudpdepenuuanbubie ypapHenus'




(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1
x2
1. xy=y+—:
y
2. y'+yctgx= cos X,
3. xy'=y'+1,
4. y'+4y'=3-x;
e2x
5. y”—4y'+4y:?
Bapuanr 2
X2 +y?
1 y= ,
Y=
npu Y1) =0;

2. y+y=.y-x;
3. 2y =1+y?;
4
5

y'+2y' +y=2e"
Il+4 —
Y Y COS2X
Bapuant 3
o X+Y .
X+2Yy
2y Y _Inx+l.
X X

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

—X

" ! e
5 y'+2y'+y= 2
Bapmuanr 4
1 y'+2 X—X:O,
X X

npu y(1) =0;

2. y+L=xt
X

3' yy/r+y/2:y/3;

4, y"+y' —2y=8sin2x;
-3x

5. y”+6y’+9y:e :
X

KpaTKOC OMUCAHUEC U PErJIAMEHT BbINNOJHCHUSA



KontponbHast pabota 2 BBINOJHSETCS CTYACHTAMH Ha MpPAaKTUYECKOM 3aHATHM 14, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 4aca. [Ipy BHINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BAThCS OYMaKHBIMH HOCUTENSIMH HH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATHM, CIPaBOYHBIMM MaTepuallaMH, Yy4eOHHMKAMHU, Y4eOHO-METOJAMYECKMMU IOCOOUSIMH).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMU U TaIKeTaMHu.

Kpurepuu onenku:

KonTponbHas padoTa COAepKUT 5 3aaHMid, KOXKI0E 3aaHKe OICHUBACeTCs B 3 Oasia.

3 Oamra BBICTaBISETCS CTYISHTY, €CIH 3aJaHUE BBHIMOJHCHO B TOJHOM O0BEME,
IIPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM MarepHalia MOJYJIs; MOJIHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

2,5 Oayia BBICTABIISCTCS CTYACHTY, €CJIU 3aJaHKHE BBITIOJHEHO B 00bEMe oT 80 % U BbiIIIIE;

2 Gajuia BBICTABIIACTCS CTYJEHTY, €CIIH 33JJaHHE BBIMOJIHEHO B 00bEMe OT 65 % 10 79 %;

1,5 Ganna BbICTaBISETCS CTYACHTY, €CIIH 3a/1aHue BHIMOIHEHO B 00BEMe oT 50 % 1o 64 %;

1 Gayut BBICTABISIETCSl CTY/ICHTY, €CIH 3a/laHHe BBITIOIHEHO B 00BEMe oT 35 % 1o 49 %;

0,5 6ama BeICTaBIIACTCS CTYJACHTY, €CIIU 3aJaHue BbIMOIHEHO B 00bEéMe oT 20 % 1o 34 %);

0 GayuTOB BBICTABIISCTCS CTYACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 00BEMe Meree 20 %.

7.2.3. KoutpoJbHasa pa6ora 3 mo teme ""Psiabr'’
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunossle npuMepsl 3aJaHU

Bapuanr 1
1. MccnenoBaTh Ha CXOOUMOCTD

°°(3n+2)| = (n+2

)z )Z 3n-1

n=1
2. OHpeI[eJ'II/ITB HWHTCPBAJI CXOAUMOCTH psaaa U UCCICAOBATH €TI0 CXOAUMOCTDb Ha I'PaHUIIAX:

1) Z—”’;(x +3):2)Y 10" x";
n=1 n=l1
3. BerauciuTh MpHOIMKEHHO 3HaYeHHe QYHKIUI ¢ yKa3aHHOM TOUYHOCTRIO [N X 10 0.0001

0.1
A2
4. BeraucauTts ¢ TouHocThIo 110 0,001 J. e dx
0

5. Paznoxuts B psin @ypbe Ha 3alaHHOM UHTEpBalie (YHKIUIO
f(x)=x*+2 na(-1,1)

Bapmuanr 2
1. MccnenoBaTh Ha CXOOUMOCTD

n2
Z( )n+l ) z n +1
n+ 2n 3 ,

2. OHpeI[eJ'H/ITB HHTCPBAJI CXOAUMOCTH psAaa U UCCICAOBATH €TI0 CXOAUMOCTDb Ha I'PaHUIIAX:

0 5 0 n

n X

1) 22—,1?6";2)2(—1)”1 —

n=1 n=l1

3. BBIUNCIIHT IPHOTINKEHHO 3HaueHne QYHKIHIA ¢ yKa3aHHOH TouHocThIo  SiN16° 10 0.0001
0.1

4. Beraucnuth ¢ TouHocThio 10 0,001 J.sin( 100x> )dx
0
5. Pa3noxuts B psg Oypbe Ha 3alaHHOM UHTEpBaJie (PYHKIIUIO



—-Lnpu..— 7 <x<0,

f(x)=

Lnpu.0<x<r,

Bapuanr 3
1. UccnenoBats Ha CXOOUMOCTD

10"2n! S(2n—1 %
)Z (2nl) ~ 9 2, 3n+1)

n=l1

2. Onpez[eJme HHTCPBAJI CXOJAUMOCTH pAaa U UCCIICAOBATL €T0 CXOAUMOCTDh HAa I'paHUIax:

1) Z (x +2)" Z)Zn'x

nl n=1

3. BbIUHCIUTD TPHOTMKEHHO 3HaYeHNE QYHKIU C yKa3aHHOU TOYHOCThIO +/1,004 10 0,0001

0,1 27
l-e
4. Beruucauthk ¢ TouHoctbio 40 0,001 j—dx
X
0

5. Paznoxuts B psin Dypbe Ha 3aqanHOM HHTepBasie GyHKImoo f(X)= npu 0 <x<2m

Bapuanr 4
1. I/ICCJ'IG,I[OBaTb Ha CXOJUMOCTb

n’3"
2 ;(2 +1)1n (2n+l) 2 Z(2n+l)
2. OnpenenuTs HHTEPBAJI CXOAUMOCTH psijia U UCCIIEI0BATh €r0 CXOJUMOCTh Ha TPaHUIaX:
3n-2)(x-3)" .~
Z ( n— )('x +1) ’2)2(1/1 _ 1)311—1 xn—l
n=1 1) 2” n=1
3. BI)I‘H/ICJ'II/ITB IpUOIMIKEHHO 3HaUEHUE q)yHKuHﬁ ¢ ykazaHHo# TogHocthio  Sin 10° 10 0.0001

1.5
4. Beraucanuts ¢ TouHocThIo 110 0,001 .[
027+ x°
5. Paznoxuts B psit @ypbe HA 3aJaHHOM UHTEpBaJie QyHKIUIO
2,npu..0 <x <1
fx) = Ha (0,2)

x,npu.. 1< x <2

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabota 3 BBITIOJHSETCS CTYACHTAMH Ha TPAKTHYECKOM 3aHATHHA 22, Ha
BBITOJIHEHHE pabOThl OTBOAUTCA 2 yaca. [Ipu BBIOTHEHUH KOHTPOJIBLHOU pabOThI CTYACHTHI MOTYT
M0JIb30BAaThCA OyMa)XHBIMU HOCHUTENSIMU HH(pOpManuu (KOHCHEKTaMHU JIEKIMH M MpPaKTUYECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaMH, Y4YeOHHKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3amnpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum ouneHku:

KonTponbHas paboTta cogepkuT 5 3aaHuii, KaKI0e 3aJaHue OlleHUBaeTcs B 3 Oasia.

3 Oamwia BBICTABISCTCS CTYACHTY, €CIM 3aJaHHWE BBIMOJHEHO B TIOJHOM O00BEME,
MIPOCIICKUBACTCS. YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOYJs; TOJHBIE, Pa3BEPHYTHIC OTBETHI
Ha BCE MTOCTaBJICHHBIC BOTIPOCHI;

2,5 barta BBICTaBIISIETCS CTYICHTY, €CJIH 3aJJaHHE BHIMOIHEHO B 00BbEMe oT 80 % u BhIIIE;

2 Gajuta BBICTABIISICTCS CTYACHTY, €CJIH 3aJJaHNe BBITIOJIHEHO B 00bEME OT 65 % 10 79 %;

1,5 Ganna BBICTaBISETCS CTY/ICHTY, €CIH 3a/IaHNe BHIMTOTHEHO B 00BEMe oT 50 % 1o 64 %;



1 Gay BeICTABISETCS CTYACHTY, €CIIH 3aJaHUE BBIIOTHEHO B 00bEMe oT 35 % 10 49 %;
0,5 Gayia BBICTaBJISIETCS CTYICHTY, €CJIM 3a/1aHKE BBIMOJIHEHO B 00BEME oT 20 % no 34 %;
0 GayTOB BBICTABISETCS CTYACHTY, €CIIH 3a/IaHKe BHIMOIHEHO B 00BEMe meree 20 %.

7.2.4. KonTpoJjbHas padora 4 no teme '"Teopus BeposiTHocTE# "'
(HaumenosaHue OYeHOUHO20 cpedCcmsa)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1

1. K onacHomMy nieperpeBy aBUTaTesnsi IpUBOIAT neeKTsl: A3 — HEeUCIPaBHOCTh TEPMOCTATA,

A2 — nmonrexaHue BOJbl U3 paguaropa, Al — 60ibIIOe OTIOKEHHUE CIIOST HAKUIH Ha CTEHKAX.
Ornucatb cOOBITHS:

B — Hu ogHOTO NedexTa Bo BpeMs paboThl aBurarens; C — TOIbKO OOUH Ae(eKT;

1 — tpu nedexra; E — Tonbko nBa nedexra; @ — xots Obl 0quH AeHEKT;

VY — xot4 051 1Ba nedekra; K — He Oonee AByX neeKTOB.

2. B suBape BA3 otrpy3un M aBromo6Ouieit mapku 0101 u N aBTomoOmiieir mapku 0111.
[Tony4yena mHPOpMAILUS O TOM, YTO B IYTH CJIEIOBAHUS MOBPESKICHHI JBa aBToMoOMis. KakoBa
BEPOATHOCTb, YTO MOBPEKACHBI aBTOMOOUIIN Pa3HBIX MApOK?

3. B nmorepee 100 OuneroB, cpeay HUX OnWH BBHIUTPHIII B 50 py0., 3 Bemrpemma mo 25.,6
Borpeimiel mo 10 py6., u 15 Berpeimeir mo 3 py6. Hekro mokymaer omun Ouner. Haiitu
BEPOSATHOCTD:

a) BBIMTpATh HEe MeHee 25 pyo.;

0) BeIUrpaTh He Ooiee 25 pyo.

4. Tlepoe opyaue 4-opynuitHoi Garapen HPUCTPENISIHO TaK, YTO BEPOSITHOCTH IMOMAJaHUs
paBHa 0,3; ocTajqbHble TPU OPYAUsS COOTBETCTBEHHO BEpPOATHOCTH nomnananus 0,2. g nopaxeHus
LEIU JOCTaTOYHO OJHOrO MomnafaHus. J[Ba opyaus NpOM3BENM OJHOBPEMEHHO IO BBICTPEINY, B
pe3ynbTare 4ero 1enib Obuia nopaxeHa, HailTu BEposITHOCTh TOTO, YTO IEPBOE OPYJIUE CTPEIISIIO.

5. UcnbiTyemblit prOOp COCTOUT U3 TPEX MAOHAAEKHBIX 3JIeMEHTOB. OTKa3bl 3JIEMEHTOB 32
HEKOTOPOE BpeMs T HE3aBMCHUMBI, 8 UX BEPOATHOCTH PaBHBI COOTBETCTBEHHO P |, P, P, . Haiitn 3akon

pactpeeNieHrs, MaTeMaTHIeCKoe OKUaHUe, MOJTY, JUCIICPCUIO YHCIIa HEOTKA3aBITUX DJIEMEHTOB.
[Toctpouts dyHKIUIO pacnpenenenus. OnpenenuTb BEpOITHOCTH TOTO, YTO OTKA3aBIIUX SJIEMEHTOB
Oyner He 6onee n P, =0,03; P, =0,02; P, =0,01; n=2.

Bapmuanr 2

1. Hlaxmatuct urpaer Tpu naptuu. PaccMoTpum coObiTus: Al — BbIMrpaTh y MPOTHBHUKA
NEPBYIO NMapTHIO; A2 — BBIMTpaTh Y NPOTUBHUKA BTOPYIO MAapTUIO; A3 — BBIUIPaTh y NPOTHBHHKA
TPETHIO MMAPTHIO.

Omnwucare coObITHs: B — He BeIUTpaTh HU 0AHOM naptuu; C — BEIUTPATh TOJIBKO OAHY MAPTHUIO;

J1 — Beurpate Bce Tpu naptuu; E — BeMrparh Tonbko ABe mapTuu; @ — BHIUTpATh XOTS ObI
onHy naptuio; K — BeIurpats XoTs Obl 1B MapTUH.

2. U3 50 Bonpocos cryneHT Beryumi 40. KakoBa BEpOsSTHOCTB, UTO €My IOCTaHETCS OMIIET C 2-
M3 U3BECTHBIMU Bompocamu. (B 6unere 2 Bompoca).

3. Urpa «CrioptioTo» npeaycMaTprBaeT MOJHBIN BRIUTPHINI MPU OTTaABIBAHUN 6 HOMEPOB U3
49. OnpenenuTh BEpOATHOCTH MOJTHOTO BBIUTPHIIIA MPH 3aMIOJTHEHUH OJTHOM KapTOUKH.

4. Ctpenok A mopakaeT MHUIIEHb P HEKOTOPBIX YCIOBUSAX CTPEIbObI C BEpPOSTHOCTHIO P1 =
0,16, ctpenok B — ¢ BeposarHocThio P2 = 0,5, ctpenok C — ¢ BeposaTHocThIO P3 — 0,4. CTpenku nanu
3aJIM 110 MUIIICHH, U JBE MYJIM MOMaau B 1eib. YTo BeposTHee — nomnai crpeiaok C B MUIIEHb WIH
HeT?



5. Hocne nnuTenbHOM HKCILIyaTallMM TEXHUYECKOTO YCTPOWCTBA IIPOBEPSIETCS UCIPABHOCTH
TPEX OJHOTHUIIHBIX Y3JIOB 3TOr0 YCTpoiicTBa. BeposiTHOCTE 00Hapy X UTh y3ea HeucnpaBHbiM 0,4. X —
YKCJIO HEUCIIPABHBIX Y3JI0B.

Bapuanr 3

1. CryneHnt cpan B ceccuro 3 sk3ameHa. Paccmorpum coObiTusi: A1 — OTJIMYHAs OIICHKA Ha
IIEPBOM 3K3aMeHe; A2 — OTJIMYHAs OLICHKA HAa BTOPOM 3K3aMeHe; A3 — OTJIM4YHas OLEHKA Ha TPEThEM
JK3aMeHe.

Omnwucare coObiTHs: B — ceccuro cnan 6e3 oTiM4HbIX oneHoK; C — Ha OTIMYHO CAal TOJBKO
OJIMH 3K3aMeH; /[ — Ha OTVIMYHO CAaHbI BCe SK3aMeHbl; E — Ha OTJIIMYHO CAaHbI TOJIBKO JIBA 9K3aMEHa;
[' — Ha OTITUYHO cliaH XOTs ObI OJWH 3k3aMeH; @ — Ha OTIIMYHO CAaHBI XOTS OBl 1Ba DK3aMEHA.

2. g GecripensiTCTBEHHOTO T0JIeTa Ha/l TEPPUTOPHEH, caMoJieT, MPUOInKasICh K Hell, moaaer
M0 paguo MapoJbHYIO KOJOBYIO TpPYIITY, COCTOSIIYI0 M3 HECKOJbKMX TOYeK M THpe. Haiitu
BEPOATHOCTH TOTO, YTO PATUCT, HE 3HAIOLIMI MapoIbHYIO TPYIIY, YraJbIBacT ee, MepeaaB KaKyro-
HUOYIb TPYIIY HAyTaJ, €CJIA YUCIIO KOJOBBIX 3JIEMEHTOB (TOYEK U TUPE) B IPYyIIIE S.

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

4. B 1ByX ypHax UMEIOTCS YepHbIe U Oelible I1aphl; B IepBOil ypHE — 3 OenbIX, 4 4EpHBIX; BO
BTOpOil — 5 Genbix, 3 yepHbIX. U3 epBoil ypHBI Hayqady OepyT JABa I1apa, U3 BTOPOW — OJIMH LIap.
OTu Tpu 1apa MOMELIAIOT B TPETbIO YpHY. M3 Tperhell ypHbI BbIHMMAIOT OAuH wmap. Haiitu
BEPOATHOCTH TOTO, YTO OH OEJIbIH.

5. o nmuHMYM cBS3M TIepeaaeTcs KOaUpoBaHHEIH ¢ momMomsio OykB A,B,C Teker. BepostHOCTH
nepenadu otaeabHbIX OykB TakoBa: P(A) = 0,5; P(B) =0,3; P(C) = 0,2. BeposSTHOCTb HCKa)KEHHUS ITPU
nepeaayde oTAeNbHbIX OyKB paBHa cooTBeTcTBeHHO: 0,01; 0,03; 0,02.

a) HaiiTu BeposTHOCTb COOBITHS, YTO CUTHAI U3 ABYX OYKB MPHUHAT 0€3 UCKAKEHUII;

0) Uemy paBHa BEpOSITHOCTH TOTO, UTO MepenaBaics curHan AB, ecnu curnan u3 nByx OykB
OPUHAT 0€3 UCKAKEHHIT?

Bapuanr 4

1. IIpousBeneH 3aMep AuaMeTpa y Tpex BanukoB. PaccmoTpum coObiTust: Al — nnmuHa auamerpa
IIEPBOTO BAJIMKA YAOBIETBOPSET JONyCKaM; A2 — JUIMHA TUaMETpa BTOPOTO BAaJIMKa yIOBIETBOPSET
nomyckaM; A3 — [uIMHA JuaMeTpa TPEThEro BajllKa yIOBIETBOPSIET JOITYCKaM.

Omnwucatre coObITUsA: B — nuamerp Bcex BaJIMKOB HE yIOBIETBOPSIOT JomyckaM; C — TOJBKO Y
OJIHOTO BaJMKa JWaMEeTp YAOBJIETBOpseT jaomyckam; J[ — nuamMeTp TOJNBKO y JBYX BaJMKOB
YIOBJIETBOPSIET AonyckaM; E — auamerp Bcex BaJIMKOB yIOBJIETBOPSET Aonyckam; [' — nunamerp 1o
KpaliHe Mepe OJIHOTO BajMKa yAOBJIETBOpseT aomyckam; K — numamerp mo kpaiHeW Mepe AByX
BaJIMKOB YJIOBJIETBOPSET JAOIIYCKaM.

2. YdacTHUKOB MarteMmatnueckoi omummuasl (100 den.) meTomom xkepeObeBKH pa3omim Ha
JB€ TPYIIBl W paccailyid IO pPa3HbIM ayauTopusM. KakoBa BEpOSTHOCTH TOrO, YTO JBOE
MPETEHICHTOB Ha IIEPBOE MECTO OKAKYTCS B PA3HBIX ayIUTOPHUSIX?

3. Ha nsatu kaproukax nHamucaTh OykBel A, A, K, H, V. KakoBa BeposiTHOCTb, UTO TpH
CIIy4aitHOM PacloJIOKEHUU KapToyeK B psifl, moxydutcs ciioBo «<HAYKA»?

4. JIBa 1aT4rKa MOCBIIAIOT CUTHAJIBI B OOLIMI CUTHAII CBSI3U, IPUYEM YHCIIO CUTHAJIOB IIEPBOTO
Y BTOPOTrO JAaTYHMKa OTHOCATCA Kak 3:2. BeposATHOCTh MOJIYYHTh MCKAKEHHBIA CHTHAN OT IEPBOTO
natauka 0,05, ot Broporo — 0,06. KakoBa BepoSATHOCTH TOTO, UTO HayJady BHIOpAHHBIN U3 0OIIEro
KaHaja UCKa)KeHHBIM CUTHAJl TOCIaH MEePBbIM JTaTYHKOM.

5. UcnbITyemMblit IPUOOP COCTOUT U3 TPEX MAJIOHAAEKHBIX 3JIeMEeHTOB. OTKa3bl 2JIEMEHTOB 3a
HEKOTOpOe BpeMsi T HE3aBUCHMBI, a UX BEPOATHOCTH paBHBI cOOTBETCTBEHHO P, P,, P,. Haiitn

3aKOH PpACHpPEACIICHUS, MAaTEMaTU4YECKOE OXKHUIAHUE, MOIY, IUCIEPCUI0 4YHMClIa HEOTKa3aBLIMX
anemeHTOB. [locTpouts GpyHkmIO pacnpeaeneHus, OnpeneauTs BEPOITHOCTh TOTO, YTO OTKA3aBIINX

351eMeHTOB OyneT He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

KpaTKOC OMUCAHUEC U PErJIAMEHT BbINNOJHCHUSA



KonrponbHast pabota 4 BBINOJHIETCS CTYAGHTAMH Ha mIpakTtudeckoMm 3aHsatuu 30, Ha
BBINIOJIHEHUE paboThl OTBOAUTCS 2 4aca. [Ipu BRIOIHEHNH KOHTPOJIBHOW pabOThI CTYJACHTHI MOTYT
MOJIb30BAThCS OYMaKHBIMU HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATHH, CIPaBOYHBIMH MaTepHalaMH, Y4YeOHMKaMH, Y4eOHO-METOAMYECKHMH MOCOOHSIMN).
3arpenieHo moiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepuu onenku:

KonTponbHas padoTa COAepKUT 5 3aaHMid, KOXKI0E 3aaHKe OICHUBACeTCs B 3 Oasia.

3 Oamra BBICTaBISETCS CTYISHTY, €CIH 3aJaHUE BBHIMOJHCHO B TOJHOM O0BEME,
IIPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM MarepHalia MOJYJIs; MOJIHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

2,5 Oayia BBICTABIISETCS CTYACHTY, €CJIU 3aJaHKHE BBITIOJHEHO B 00bEMe oT 80 % U BbIIIIE;

2 Gajuia BBICTABIIACTCS CTYJEHTY, €CIIH 33JJaHHE BBIMOJIHEHO B 00bEMe OT 65 % 10 79 %;

1,5 Ganna BbICTaBISETCS CTYACHTY, €CIIH 3a/1aHue BHIMOIHEHO B 00BEMe oT 50 % 1o 64 %;

1 Gayut BBICTABISIETCSl CTY/ICHTY, €CIH 3a/laHHe BBITIOIHEHO B 00BEMe oT 35 % 1o 49 %;

0,5 6ama BeICTaBIIACTCS CTYJACHTY, €CIIU 3aJaHue BbIMOIHEHO B 00bEéMe oT 20 % 1o 34 %);

0 GayuTOB BBICTABIISCTCS CTYACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 00BEMe Meree 20 %.

7.2.5. KoaaoxkBuym 1 mo temam "'Kparnbpie uarerpaasnt’’, "'AuddepeHunajanubie
ypaBHeHus "'

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Bonpocs k koL1I0KBHYMY 1
. [TonsiTre unTerpanbpHoit cymmbl dynkiwn f(X,y) 3ananHoii Ha 1ByMepHoit obmactu D
. JIBOMHOI MHTErpaJl U €ro reOMETPUYECKUAN CMBICIT
. CBolicTBa IBOMHOTO MHTErpaja
. Berunciienne 7BOMHOTO HHTErpalia B MPSIMOYTOJIbHOW CUCTEME KOOPAUHAT
. ITonsipHBIE KOOPAMHATHI, BBIYUCIEHUE IBOMHOTO HHTErpaia B MOJISIPHBIX KOOPAMHATAX
. Beruncnenue mionaen miockux Guryp u o0eMoB TeJ ¢ TOMOLIbIO ABOMHOIO UHTErpajia
. IlonsiTie nuTEerpanbHoil cymMmmbl pyHKIMH f(X,y,z) 3a1aHHON Ha TpeXMepHOH 0bsacTu
. TpoitHo¥ uHTErpas u ero PU3NYecKuii CMbICI
. CBolicTBa TPOIHOTO MHTETpaJIa

10. Beruucnenue TpoiHOTO HHTErpaia B MPSIMOYTOJILHOM CHCTEME KOOPMHAT

11. Beruucnenue o0bemMa Teaa 1 KOOpJIMHAT €ro LIEHTPa Macc ¢ MOMOIIbIO TPOHHOTO MHTErpasia

12. Hunmuaapudeckne KoopauHaTel. TpoWHOW MHTErpal B MUIMHIPUYECKUX KOOPAWHATAX H
€ro BBIUMCIICHHE

13. Iuddepennmanbubie ypaBHEHUST 2-0T0 TIOPSIKA, JONMYCKAONINE MOHWKEHUE TopsaKa 1-
Oro THUIA U METOJ] OTBICKaHMsI UX PELICHMUS.

14. TnddepenunanbHble ypaBHEHUS 2-0T0 MOPsAKA, JTOMYCKalOMe TOHWKEHHE MopsIKa 2-
Or0 THIIA U METOJ OTBICKAHMSI UX PELICHMUS

15. InddepenunanbHple ypaBHEHUS 2-0T0 MOPsAKA, TOMYCKalOue TMOHMKEHHE MopsIKa 3-
€ro TUIAa U METOJI OTBICKAHUS UX PELIECHUs

16. Jluneiineie ogHOpPOAHBIC MU GEpEeHITNATFHBIE YPAaBHEHHUS N-0T0 MOPSIKA, CBOWCTBA €To
peLeHui

17. CrpykTtypa obmiero pemenust JIOY n-oro nopsinka

18. Ompenenenne TUHEHHON 3aBUCUMOCTH (DYHKIMH. YCIOBUS JMHEHHON 3aBUCUMOCTH H
JUHEHHON He3aBUCUMOCTHU ABYX QYHKIUI

19. Onpenenutens BpoHckoro u ero cBoicTBa

20. Jluneiinble omHOponHBIE auddepeHInaTbHbIE YpaBHEHUS BTOPOTO TMOpsAKa C
NOCTOSIHHBIMHU K03 punmenramu

21. CtpykTypa OOIIEro pemeHus JUHEHHBIX OJHOPOIHBIX MU (epeHInaTbHbIX YpaBHEHUS
BTOPOTO TOPsI/IKA C TIOCTOSHHBIMU KO3 UITEHTaMH
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22. XapakTepuUCTUYECKOE YypaBHEHHE ISl JIMHEHHBIX OIHOPOAHBIX IH(QepeHInaTbHbIX
YpaBHEHHUS BTOPOT0O MOPSAKA C IOCTOSHHBIMU KO3 puIrieHTamMu

23. Bun obmiero pemieHus TMHEHHBIX OAHOPOAHBIX AU(QepeHInaNbHbIX YPaBHEHUS BTOPOTO
MOpsIKa C MOCTOSHHBIMU KO3 (dUIUMEHTaMH JUIsl CIydaeB, KOTJa KOPHU XapaKTePUCTHUYECKOIO
yYpaBHEHHS JCHCTBUTENLHBIC Pa3IMUHbIC YHCIIA

24. Bua oO1miero penieHus JIMHEHHBIX OJHOPOIHBIX AU(depeHIInaTIbHBIX YPaBHEHUS BTOPOTO
HopsiIka ¢ TOCTOSHHBIMU KO3((UIIMEHTaMu IS CIy4aeB, KOTJIa KOPHU XapaKTEPHCTUYECKOTO
ypaBHEHHUS JEHCTBUTENbHBIE OJIMHAKOBBIE YHCIa

25. Bun obmiero perieHus: TMHEHHBIX OJHOPOAHBIX Ju(QepeHInanbHbIX YPaBHEHHS BTOPOTO
MOpsAKa C MOCTOSHHBIMU KO3 GUIUEHTaAaMH JUIsl CIy4aeB, KOTJa KOPHU XapaKTePUCTUYECKOTO
YpaBHEHHsI KOMIUIEKCHBIE YHCIIa

26. JIuneitabie HeogHOPOAHBIC AU dhepeHIInaTbHbIC YPAaBHEHHS N-0T0 MOPsIKa

27. CTpyKTypa OOIIero pemeHus JNHEHHBIX HEOAHOPOIHBIX AU depeHIInaTbHBIX YPaBHEHUS
N-oro mopsiika

28. Meton Bapualyy MPOU3BOJIGHBIX TOCTOSHHBIX [UIS OTBICKAHHSI YAaCTHOTO PpEIICHUS
JUHEHHOT0 HEOTHOPOAHOTO AU PepeHInaNbHOr0 ypaBHEHUSI BTOPOTO MOPSIIKA

29. TIlpaBas wacte crnenuanbHoro Buga JIHIAY 2-oro mopsaka ¢ MOCTOSHHBIMHU
kodpurmenTaMu

30. Meron HeompeneneHHBIX KO3()PUIMEHTOB it OTHICKAHWS YACTHOTO pEHICHUs
HEOJTHOPOJHOTO JMHEWHOTO AU(PEepeHIInaTbHOrO YpaBHEHUS BTOPOTO MOPSJIKA C MPaBOM YacThIO
CHEeNHaTbHOTO BHJIA

Tunossle npuMepsl 3a1aHUM

Bapuanr 1

1. Yro takoe uHTerpaipHas cymma Qynkiun f(X,y) Ha 1BymMepHO# o0nacTu

2. JlaTh onpezieieHre TPOMHOTO HHTETpaIa.

3. Kak BBIUMCISIOT 1BOMHOI HHTETpaj B IPSIMOYTOJIbHOM CHCTEME KOOPIUHAT IO MPaBUIIbHON
JIBYMEpPHOM 00Js1acTH.

4. Kak HailTu o0beMa Tea ¢ HOMOIIBI0 TPOMHOTO MHTErpaa.

5. Bun nBoiiHoro wuHrerpaza B TOJSIPHBIX KoopauHaTax. [IpeoOpa3oBaHue JBOHHOTO
MHTETpaJla IPU MEPEXOIE U3 JEKAPTOBOM NPAMOYTOJIbHOW CUCTEMBI KOOPAMHAT B MOJIIPHYIO.

6. Kakue ypaBHeHUs Ha3pIBarOTCs quddepeHnuanbapMu. [Tpumvep

7. Uro Ha3bIBalOT pemeHreM auddepeHnuanbHoro ypasuenus. [Ipumep

8. nddepennmanpabie ypaBHEHHUs 1-0T0 MOPSAKA € pa3IesIONIMHCS IEPEMEHHBIMH;

Y METOJ| OTBICKaHMsI €T0 PEIICHUS.

9. Bup o01iero penieHne TUHSHHOTO OHOPOIHOTO UG (EPEHIIMATEHOTO YPAaBHEHHSI BTOPOTO
Hopsiika C TMOCTOSHHBIMU KO3((UIIMEHTaMHU Il clydas, KOTJia KOPHH XapaKTepUCTUYECKOTO
ypaBHEHHUS NEHCTBUTENbHBIE Pa3INyYHbIE.

10. duddepenumanbapie ypaBHEHUS 2-0T0 MOPSAIKA, JOMYCKAIOIIME MOHWKEHUE MOpsAaKa U
METO/]T OTBICKAHUS UX PeLIeHUs

Bapuant 2

1. Kak coctaBuTh HHTErpasibHyt0 cymMmmy (yaknuu f(X,y) Ha nByMepHoii obacTu.

2. KakoB (pu3udeckuii CMBICIT TPOHHOTO HHTETpaa.

3. Kakas asymepHas 001acTh Ha3bIBaeTCs MPABUIBLHON B IPSMOYTOJILHON CHCTEME KOOPIUHAT.

4. Kakoli cucteMoil HepaBEeHCTB HEOOXOIUMO 33/1aTh ABYMEPHYIO 00JacTh, YTOOBI MOJTYYHUTh
npezenbl MHTETPUPOBaHUs B TOBTOPHOM JIBYKPAaTHOM HMHTErpaie?

5. Kakas nBymepHass o0jacTh Ha3bIBae€TCsA MPABUIBHOW B TOJIIPHOM CHCTEME KOOpPIMUHAT.
Kakoii cucremoii HepaBeHCTB HEOOXOAUMO 33/1aTh ABYMEPHYIO 00J1aCTh, 4YTOOBI MOJIYYUTh MPEIEITbI
MHTETPUPOBAHMS B TIOBTOPHOM JIBYKPAaTHOM MHTErpajie B MOJIIPHOM CUCTEME KOOPAHHAT

6. UTo Ha3bIBAIOT HAYAJILHBIMHU YCJIOBUAMH Ui AuddepeHnnanbHoro ypasuenus. [Ipumep



7. Kakoii B umeet TuHEHOE OHOpOoaHOE nuddepeHmanibHoe ypaBHEHHE 2-0T0 MOPsIIKa, U
KaKoOBa CTPYKTYpa €ro oOUIero penieHus.

8. Bun o01iero pernieHne TMHEHHOTO OAHOPOIHOTO AU((HEepPeHIIMATBFHOTO YPAaBHEHHSI BTOPOTO
MOpsAKAa C MOCTOSHHBIMU KOd(pdUIMEHTaMH IJis cliydas, Korja KOPHH XapaKTepHUCTHUYECKOTO
YpaBHEHUS JCHCTBUTEIHHBIC OJIMHAKOBEIC.

9. luddepennmanbuble ypaBHEHHUsT 1-0T0 mopsaka B MOJHBIX duddepeHnraiax u MeToa
OTBICKAHUS UX PEIICHUSI.

10. B kakoM BHJE cCleIyeT HCKaTb YaCTHOE pEIIeHHEe HEOJAHOPOAHOIO JHHEHHOro
muddepeHInaTpHOTO  ypaBHEHUsT ~ BTOPOrO  TOPsAKa,  €COM  ero  mpaBas  4acTh

f(x) = 3>

Bapuant 3

1. Kakue pneicTBus HEOOXOIUMO BBIMOJHUTH, YTOOBI COCTaBUTH HMHTETPATBHYIO CyMMY
dyukuu f(X;y) Ha AByMEpHO# 00IacTH.

2. CBolicTBa TPOITHOTO MHTETpaIa.

3. Kak ompenenuts BepxHHE W HIKHUE MPEENbl B TOBTOPHOM JIBYKPAaTHOM HHTETrpayie mpu
WHTETPUPOBAHUY 110 IPABUIILHOM TBYMEPHOU 00JIaCTH B MPSMOYTOJIBHOM CUCTEME KOOPAMHAT.

4. Kak HaiiT A€KapTOBBI KOOPAMHATHI IIEHTPA MAcC TeJa C IMOMOIIBIO TPOHHOTO HHTErpaa.

5. Kak BBIUMCISIOT IBOMHOW HMHTErpajd B MOJSPHONW CHCTEME KOOPAMHAT IO MPaBUIbHOMN
JIBYMEPHOM 00J1acTH.

6. UTo 1OMKHO cozlepKaTh ypaBHEHUE, YTOOBI €ro Ha3biBaIH TuddepeHIanbHbIM.

7. Uem ompenensercsi KOJMYECTBO HAYAIBHBIX YCIOBHH ist 1uhepeHInanIbHOro ypaBHEHNUS.

8. Jluneitnble onHOpoaHblE aAu(QepeHInanbHble ypaBHEHUS N-Oro MOpsAKa, CTPYKTypa
00111eT0 pereHusl.

9. Buz obuiero penieHre TMHEHHOTO 0THOPOIHOTO AU epeHIInanbHOro ypaBHeH!s! BTOPOTO
NOpsiIKA C TOCTOSHHBIMHA KOd((UIIMEHTaMHU Il CIydas, KOTr/la KOPHH XapaKTePHUCTUYECKOTO
ypaBuenus K, =5k, =5

10. OnHopoanble nuddepeHnnanbHbe ypaBHEHUs 1-0ro mopsjaka U METOA OTBICKAHHUS MX
peteHus

Bapuanr 4

1. Kak BBIYMCIIAIOT TPOMHOM HHTETpas B MPSIMOYTOJIbHOM CHCTEME KOOPIMHAT 1O IMPaBUIIbHOM
TpEXMEpHOH 001acTH.

2. Kak BBIYMCIUTH IUIOIMIA/b MJIOCKOH (UIYphI C TOMOILBIO JBOWHOTO HHTErpaa.

3. Hunmuaapuyeckue KOOpAWHATHL. TpOWHOW WHTErpan B HWIMHIPUYECKAX KOOpIMHATAX.
[TpeoOpa3oBanue TPOWHOrO MHTErpaja MpU MEepexoje U3 JEKapTOBOM MPSIMOYTOJIBHOM CHCTEMBbI
KOOpJMHAT B HMWJIMHIPHUYECKYIO CUCTEMY. U €T0 BHIYHCIICHUE.

4. KakoB reoMeTpUYeCKHii CMBICII ABOHHOTO HHTETpaa.

5. Kakas TtpéxmepHas oO0jacTb Ha3bIBAaeTCsl MPaBWIBHOM B MPSMOYIOJbHOW CHCTEME
KoopauHat. Kakoil cuctemoil HepaBeHCTB HEOOXOMMO 33/1aTh TPEXMEPHYIO 00J1acTh

6. Uem ompenensiercst MOpsiiok auddepeHInaIbHOTO ypaBHEHHUS.

7. Bup obuiero penieHre JMHEHHOTO 0HOPOIHOTO AU depeHIInanbHOro ypaBHeH!sI BTOPOTO
NOpsAKa C MOCTOSHHBIMU KOX(pUIMEHTaAMH IJis Cilydas, KOrJa KOPHH XapaKTepUCTHUYECKOIO
YPaBHEHHUS KOMIIJIEKCHBIE YHCIIA.

8. JIuneitnpie mudpepeHnnanbHbie ypaBHEHHS 1 -0T0 MOpsiaKa M METO.T OTHICKAHHS HX PEIICHUS

9. Meron BapuanMM NPOU3BOJBHBIX MOCTOSHHBIX JUIS OTHICKAHHWS YaCTHOTO peIIeHUs
JMHEHHOT0 HEOJHOPOAHOTO TU(PPEPEeHIINATBLHOIO YPABHEHUS BTOPOTO MOPSAIKA.

10. Muddepenunanbupie ypaBHeHUs: bepHyIIM U METO/I OTHICKaHUS UX PELICHUS

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
KomnokBuym 1 mpoBOAMTCS Ha MPAaKTHYECKOM 3aHATHH 15 B BUJIE MUChMEHHON pabOThI, HA
BBITIOJTHCHUEC pa60T1>1 OTBOAUTCA 2 yaca. Ha KOJUIOKBUYMC HC OOITYCKACTCA HMCIIOJIb30BAHHUC KAKUX-



aub0 CIPaBOYHBIX MATEPUATOB, KOHCIIEKTOB JICKIUH W MPAKTUYECKUX 3aHITHHA, MOOMIBHBIX
YCTPOMCTB, raJI’KETOB.

Kpurepun oueHku:

Pabora conepxur 10 3amanuii, kaxxaoe 3ananue oneHuBaercs B 1,5 6amna.

1,5 Oamra BbICTABISCTCS CTYJACHTY, €CJIM 3aJaHUC BBINOJHCHO B IIOJIHOM 00BEME,
MPOCIICKUBACTCST YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOJYJIs; TOJHBIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

1,25 Gayna BeICTaBISETCA CTYACHTY, €CIU 33/1aHUE BHIIOJIHEHO B 00bEMe 0T 80 % u BhIIIIE;

1 Gay BBICTABISIETCS CTYICHTY, €CIIH 3aJaHUE BBITIOJHEHO B 00bEéMe oT 65 % 1o 79 %

0,75 Ganna BBICTABISETCS CTY/ICHTY, €CIIH 3a/IaHNE BHIMOTHEHO B 00bEMe oT 50 % 10 64 %,

0,5 Gayia BBICTaBISETCS CTYICHTY, €CJIM 3aaHUE BHIMOIHEHO B 00BEME 0T 35 % 110 49 %

0,25 Gayna BBICTABISETCS CTYACHTY, €CIH 3a/IaHNe BHIMOIHEHO B 00BEMe oT 20 % 10 34 %

0 GanyoB BBICTaBJISETCS CTYACHTY, €CIIH 3a/1aHKe BhINOIHEHO B 00bEMe meHee 20 %.

7.2.6. KoasnokBuyMm 2 mo temaMm "'Psianl’’, "' Teopusi BepositHocTeii''
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Bonpochl K KOJJIOKBUYMY 2
1. Yro takoe uncnosoii psn. Ilpumep. Uro HazbiBaeTcs cymMMmoit psina. Kakoii psa HaspiBaeTcs

CXOAALIMMCs, Kakoil pacxoasaimumcs. beckoHeuHast reoMeTpudeckas Iporpeccus 1 ee cymma

2. HeoOxo1uMblii MPU3HAK CXOUMOCTH YHCIOBOTO psifa. Kak ero MoKHO MCTIONIB30BATh IS
UCCIIEIOBaHMsI CXOAMMOCTH psijia

3. JlocTatouHble MPHU3HAKH CXOJUMOCTH PSIOB C TOJOXHUTEIBHBIMHA YICHAMH (CpaBHEHUS,
Janambepa, paiuKanbHBIA, HHTETPAIbHBIN). [IprMepbl

4. 3nakouepenyroniuecs psaasl. Teopema JleiOnuma u e€ ncrnonb30BaHue I MPUOTHKEHHBIX
BBIYUCIICHUH CyMMBI psijia

5. 3HaKoIepeMeHHbIE psAbl. JlocTaTouHble MPU3HAKU CXOAUMOCTH. AOCOJIIOTHAS U YCIIOBHAsS
CXOJUMOCTh

6. CrenienHo# psii. IHTEpBan CXOIUMOCTH CTETIEHHOTO psijia, PAJANYC CXOJIUMOCTH, KaK €ro
HaWuTU

7. Panpl Teitnopa u Maknopena s ¢pyHkiuu f(x). [pumepst s GyHkuumii: cos(x), sin(x),
In(1+x), exp(x).

8. Hcrnonp3oBaHwWe psAAOB JUISI BBIYUCICHHWA TPUOINIKEHHBIX 3HAUYCHUH (GYHKIMHA W
OIIPECIEHHBIX UHTETPAJIOB C 3aJaHHON TOYHOCTBIO

9. Tpuronometrpuueckuii psin. Koaddunmentsr @ypoe, psn Pypre aiis pyHKINI ¢ meprogom
2n

10. Paznoxenne B psig Pypbe YETHBIX M HEYETHBIX MEPHOANYESCKUX (PYHKIIUIH

11. ®dyakmoHaneHeIHA psia. O0IacTh CXOAUMOCTH psa

12. CBoiicTBa CTENIEHHBIX PSJIOB

13. Wcnonb30BaHue psiIoB JUIsL OTHICKAHUS MPUOIMKEHHBIX peleHui quddepeHnnanbHbIX
ypaBHEHUU

14. Ycnosue Aupuxie ais GyHKIUU

15. VcaoBue cxoaumoctu psjia ypbe K GYHKIHH, U1 KOTOPOM OH 3amucaH

16. Koo uuuents dypre, psag @ypbe A GyHKuui ¢ nepuogom T

17. Paznoxenue B psa Oypre Henepuoandeckux GpyHKuu

18. OproronanbHble Ha oTpe3ke [a; b] GyHKIMH

19. ®opmyITbl KOMOMHATOPUKH

20. Yro Takoe wucnbitanue, coOsitue. IIpumep. Kakue coObITHs Ha3bIBAIOT CIIydailHBIMHU,
JIOCTOBEPHBIMU, HEBO3MOXKHBIMHU. [Ipumep

21. Kakue coObITHS Ha3bIBAIOT HECOBMECTHBIMH, He3aBUCUMBIMU. [Iprmep

22. Yto Takoe cymMMa COOBITHH, Mpou3BeneHune coosrtuid. [Ipumep

23. Kakue coObITHS Ha3BIBAIOT MPOTUBOIOIOXKHBIMU. [Ipumep



24. Yro Takoe moiyiHas rpymmna coObITHil. UTO Takoe 3eMEHTapHBIE MCXOJbl HCIIBITAHUS.
[Tpumep

25. Yro Takoe OTHOCHUTENIBHAs dYacToTa COOBITHA, B YEM 3aK/IIOYAETCI CBOMCTBO
YCTOMYMBOCTU OTHOCHUTENIBHBIX YaCTOT, YACTOTHOE ONpEACNICHUE BEPOSTHOCTU COOBITHS

26. Knaccuueckoe ompejneneHne BeposTHOCTH coObiTus. [lpumep. CBolcTBa BEpPOSTHOCTH
coOBITHS

27. YcinoBHas BEpOATHOCTh. BeposSTHOCTh TPOM3BEACHUS COOBITHHA. BeposTHOCTH
MPOU3BEICHUS He3aBUCUMBIX coObITHi. [Iprmep

28. BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHH. BeposSTHOCTH CyMMBI COBMECTHBIX
coObITuid. [Tpumepsl

29. TloBTOpHEIC He3aBUCHMBIE UcTibITaHUS. Dopmyna bepHymm

30. AcumnroTnyeckue GopmyIibl

Tunosbie npuMepsbI 3aaHUH

Bapuant 1

1. HeoOGxoaumplii IpU3HAK CXOAUMOCTH

2. 'apMOHMYECKHH psij.

3. Ycnosus JleiiOHuma.

4. AnropuT™ UccIel0BaHUs Ha CXOJUMOCTb 3HAKOIOJIOXKHUTEIbHBIX PSJIOB.

5. O6macTe cX0MUMOCTH (PYHKIIHOHAIBHOTO PSIZIA.

6. ®opmyna nmonHo# BeposTHOCcTU. [Tprmep.

7. MaremaTtndeckoe 0)XHJIaHUE U AUCTIEPCHs JUTsi OMHOMUHAIBLHOTO 3aKOHA

8. Kakas oueHka Ha3plBaeTCsl TOUEYHOM, Kakas MHTepBajJbHOM. UTO Takoe J0OBepUTENIbHAs
BEPOATHOCTb U JJOBEPUTEJIbHBIN UHTEPBAI

9. Kak ocymecTBasIOT MPOBEPKY MMIIOTE3bI HA OCHOBE KPUTEPUS

10. BuHOMMHANTBHBIN 3aKOH pacIpeneaeHHs

Bapuant 2

1. Yro Takoe uncnoBoit pan. Ilpumep. Uro Ha3biBaeTcs cymmon psaaa. Kakoil psn Ha3zpIBaeTcs
CXOIAIIMMCS, KAKOM pacxoAsaiuMcs. beckoHeuHas reoMeTpuyecKkas porpeccus U ee cymma

2. Paznoxenue B psjg @ypbe HENepUOIUUECKUX (HYHKIUN

3. CoiicTBa cxoasmuxcs psaoB. HeoOxoaumelii mpu3HaKk CXOAMMOCTH YHUCIOBOTO psijia

4. PagukanpeHblil npusHak Ko

5. JlocTaTo4yHble MPU3HAKUA CXOJUMOCTH DSIIOB C MOJOKUTEJIBHBIMU 4YJ€HAMH (CpaBHEHMS,
HanamOepa, paauKaabHbI, UHTETPAbHBIN).

6. ®opmynsr beiteca. [Tpumep

7. Marematndeckoe OXXHJIaHUE U AUCTIEpCHs I 3aKkoHa pacnpeaenenus [lyaccona

8. Kax ompenensieTcst JOBEpUTEIBHBIN WHTEPBAI IJISI MATEMATHIECKOTO OKHIAHHSI CITydaifHON
BEJIMYUHBI X C HOPMAJILHBIM 3aKOHOM PacCIpeIeIeHUs IIPU U3BECTHOM ©

9. Kak oCyIIecTBISIOT IPOBEPKY THIIOTE3H! O 3aKOHE pacipenenenus. Kpurepuii x° u kak oH
UCIIOJIb3YETCS

10. ®opmymnsl beiieca. [Ipumep

Bapuant 3

1. 3nakouepenyrouecs psupl. Teopema JleitOnuma

2. Paznoxenue B psii @ypbe UETHBIX M HEUETHBIX MEPUOIUUYECKUX QYHKIUN

3. CreneHHoil pan. IHTEpBan CXOAMMOCTH CTENIEHHOTO Psijia, paauyc cxoauMocTt. CBoiicTBa
CTCIICHHBIX PSJOB

4. NnrerpanbHblil npu3Hak Komm

5. Tpuronomerpudeckuii psaa. Koapdbummuentsr Oypre, psag Oypre, ycioBrue pazioXHMOCTH
¢ynkuuu B psig Oypobe



6. IloBTopHBIE He3aBUCUMBIE HcibITanus. Popmyna bepuymmu. [Tpumep

7. CBs3p MareMaTU4YecKOro OXXHUIAHMS  CpPEIHEro  apu(MeTH4ecKoro OJMHOKOIO
pacrpenenéHHbIX CIIy4YalHbIX BEJIIMYMH C MAaTEMAaTHUYECKUM OXHUIAAHUEM KaXKJIOW CIIy4yalHOU
BEJIMYUHBI

8. Kak onpenensieTcst JOBEpUTEIbHBIN HHTEPBAJI IJIs1 MATEMAaTHYECKOTO OXKUIaHHS CITydaitHON
BEJIMYMHBI X C HOPMAJIbHBIM 3aKOHOM PACIpEIeICHUs IIPU U HEU3BECTHOM O.

9. Kakas 3aBHCHMOCT MEXAy BEIMYMHAMM HAa3bIBACTCS CTATUCTHYECKOM, Kakas
KoppensiuoHHOU. [Ipumep Ha rpadukax paccemBaHUs

10. MaremaTtuyeckoe OXKHUIaHUE U AUCTIEPCHUS 1151 ONHOMUHAIIBHOTO 3aKOHA

Bapmuanr 4

1. ®dyskimoHanbHBINA psag. OOJACTh CXOMUMOCTH Psiia

2. Hcnonp3oBaHue psAoOB Ui NPUONMKCHHBIX BBIYMCICHHWNA 3HAYCHUH (YHKIHWH,
OIPECIICHHBIX UHTETPAJIOB C 3alaHHON TOYHOCTBIO

3. AlroputM Mccie0BaHUs Ha CXOAUMOCTh 3HAKOIIOJIOKUTENbHBIX PSAI0B

4. Tpuronomerpudeckuii psi. Koapounuentsl @ypoe, psag Pypee, yciaoBHe pa3ioKUMOCTH
¢yukuu B psag Oypoe

5. Vcrionb30BaHue PsIIOB Ul OTICKAHUS MPUOJIM)KEHHBIX pelleHui quddepeHnanbHbIX
ypaBHEHU I

6. Cs3p qucnepcun cpegHero apupMeTHYeCKoro OJAMHOKOTO paclpeaeia€HHbIX CIydalHbIX
BEJIMYMH C IUCIIEPCUEH KaXKJI0M CIIy4allHOM BEIVMYHHBI

7. Kakue runoressl Ha3bIBalOTCSA CTATUCTUYECKMMHU. B uem 3akirodaroTcsi olMOKH 1epBOro u
BTOpOro pona? Kak Ha3pIBaeTCsi BEPOATHOCTH COBEPIINTH OIIMOKY IepBOro poaa?

8. 3akoH pacnpenenenus. [lyaccona.

9. Kak HalTH BEpOSATHOCTh TOTO, YTO CIydailHas BeIUYMHA C HOPMAJbHBIM 3aKOHOM
pacnpeneneHuss OTKJIOHUTCS OT MaTEeMaTHYECKOTO OXKHMJAHUS Ha BEIWYMHY, HE IPEBBIIIAIOILYIO
3aJa”HOro uncna. [IpaBmino tpex curm

10. ®opmyna nonHoit BeposTHocTu. [Ipumep

KparTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KomnnokBuym 2 mpoBoaMTCS Ha IPAKTHYECKOM 3aHATUH 31 B BUI€ MUCbMEHHOM paboThl, Ha
BBINOJIHEHHE Pa0OThl OTBOAUTCA 2 yaca. Ha Ko/ulokBUyMe HE IOMYCKaeTcs MCIOJIb30BaHUE KaKuX-
aM00 CIpaBOYHBIX MaTEpUalOB, KOHCIEKTOB JIEKUMH W MPAKTUYECKUX 3aHATHH, MOOMIbHBIX
YCTPOMCTB, I'aJI>KETOB.

Kpurepun onenkmu:

Pa6ora comepxut 10 3amanmii, kaxaoe 3aganue oreHuBaeTcs B 1,5 6ama.

1,5 OGamna BBICTaBIsi€TCS CTYIEHTY, €CIM 3aJaHWE BBIMOJIHEHO B TIOJHOM OOBEME,
MIPOCIISKUBACTCSI YETKOE YCBOCHUE CTYIEHTOM MaTepHana MOJIYJIS; IOJHbIC, pa3BEPHYTHIE OTBETHI
Ha BCE MIOCTaBJIEHHBIE BOIIPOCHI,

1,25 Gaia BeICTaBISIeTCS CTYACHTY, €CITH 3a/IaHUE BHITIOJTHEHO B 00bEMe oT 80 % u BhIIIIE;

1 Gann BeICTaBIISIETCS CTYIEHTY, €CIIM 3aJJaHHE BBIIOJIHEHO B 00bEMeE OT 65 % 110 79 %

0,75 Gaya BBICTABISETCS CTY/ICHTY, €CIIH 3a/IaHNe BBHITOTHEHO B 00BEMe oT 50 % 10 64 %;

0,5 6ama BeICTaBIIACTCS CTYJCHTY, €CIIU 3aJ]aHKe BBITIOTHEHO B 00b&Me oT 35 % 10 49 %

0,25 Gaya BBICTABISETCS CTYACHTY, €CJIH 3a/IaHUe BHIMOJTHEHO B 00BEMe oT 20 % 10 34 %

0 GasIoB BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHe BBIOJIHEHO B 00béMe Menee 20 %.

7.2.7. UTOroBo€e TECTHPOBAHUE

(Haumenosanue OYeHoUHO20 cpeocmsa)

TunoBble npuMepbI 3aJaHUI



Moayas 9. KpaTHble HHTErpaJsbl

1. JIBOIiHOM HHTErpa B MOIAPHBIX KoopauHatax ot ¢pyukuuu f(r,p) mo obmactu D
UMEET BUJI
+A) [[ f(r,p)rdrdg C) [[ (r. @)gdpdr
D D
B) [[ f(r,p)drd D) |[ f(r.p)redrdg
D D
2. TpoliHo# HHTerpall B MWIMHAPHYSCKUX KoopauHaTax oT pyukuuu f(r,e,z) mo
obmactu D umeer Bun
A) [[ f(r,p,2)drdgdz +C) [[ f(r,p,2)rdrdpdz
D D
B) [[ f(r.p,2)rzdrdgdz D) [[ (r.¢. 2)pdpdrdz
D D
3. C noMoIIIbI0 ABOWHOT'O UHTETPaia MOXKHO HaXOIUTh

+A) [Tnomaau miockux Guryp

B) [1nomaap moBepxHOCTH TPEXMEPHOTO Tela

+C) O0BEM TpEéXMEpHOTO Tela

D) Maccy TpéxmepHoro tena

E) Cpennee 3HaueHue pyHKIMH JBYX TIEPEMEHHBIX Ha 00JIACTH € 3a/1aHus
4. C nmomol1pI0 JBOMHOTO MHTETpalia MOKHO HaXOUTh

+A) Maccy ninockoii niaacTUHbI

+B) KoopauHatsl ieHTpa Macc IIOCKOH MIIaCTUHBI

+C) Inoma e MIOCKOH IACTHHBI

D) Maccy TpéxmepHoro tena

+E) O6BéM TpéxMepHOro Tena
6—x

jdx _[ x,y)d

S. W3meHuTh nop;mox WHTETPUPOBAHUS TS ° 2x
4 05y 2 6y
Idyjf(x y)dx+Idy _[f(x y)dx Idy.[f(x, y)dx
A) 0 0 C) 0 2y
4 0.5y 6 6 6-y
Jdy [fex y)dx+jdyjf(x y)dx jdyjf(x,y)dx
B+ 0 0 D) ° 2
2 2%
6. V3MeHHUTD OPSAI0K HHTETPUPOBAHMS IS de I f(x,y)dy
0 X
2 2y
Idyj'f(x y)dx+J'dy I f(x,y)dx Idyjf(x, y)dx
A) +0 0 C) 0 X
2 2X 2
jdyjf(x y)dx+jdyjf(x y)dx jdyjf(x,y)dx
B) 0 D) X 0
H xdxdy
7. Ecnu obnacte D orpannuena nunusimu: x =0, y=2, y=x,T0 P paBeH
4
A)?2 +C) —
) )3
B) 8 D)1



BHUI

2 Va-x?
J dx J. xdy
8. IToBTOpHBIH MHTErpan ° X paBeH

Moayas 10. IuddepennuanbHbie ypaBHeHUsI

1.

o
O]
o

(@]

N

O 0 ®H»O0 @O O wWw@EO O

(0]

@O0 @@ 0 O

O6mee pemenue nuddepeHmanbHOro ypaBHeHus Xy'—y =0 umeer BUJ
y?+x?=c?

y =Cx

y=x*+C
1

y =Ce*

O61ee peurenne audGepeHHanbHOro ypaBHeHus |3+ Y2 + Yy'v1—Xx* =0 umeer

y=x*+C
E+£:C
Xy

y=tgx+C)—x

arcsinx = —/3+y2 +C

Oo6mmee pemenue nuddepeHmanibHoro ypaBHeHus Yy'+x =0 umeer BUJT
y =Cx

arcsin x=—,/3+y* +C

y?+x2=C?

y=C(x*-1)

O6mee pemenue auddepeHnnanbHOro ypapaeHus: y'—2x =0 umeer BUf
y=x"+C

y=C(x*-1)
-1
y =Ce*
1 + E =C
Xy
Obmee pemenne quddepeHnraIbHOTO ypaBHEHUS X+ XY+ Y' (Y + XYy) =0 umeer Bug
1 + E =C
Xy
y=tgx+C)—x
y=C(x*-1)

x+y=ICx+1y+1)
Ob6iee pemenne quddepeHimanbHoro ypasuenus (X° —1)y'—2xy =0 umeer Buj
y=tglx+C)—x

y=C(x*-1)
y=Ce*
1+£:C

Xy



7. O6ee pemenne nudepeHIManbHOro ypaBHeHus X°y'+y =0 uMeer BUA
-1

® y=Ce*
arcsin Xx=—/3+y* +C
X+y=INC(x+1(y+12)
y=C(x*-1)

Moayasb 11. Psabi
1. K KakoMy THUIly OTHOCHUTCS JaHHBIN Psif

T & 3 1 1.
—+» ——@1—(-1D")cosnx +—(=1)""sin nx
(L ()" cosnx+ (D)

i
L

3HAKOIIEPEMEHHBIN Pl

3HAKOMOJIO0XKUTEIbHBIN Psilt

(yHKIIMOHATBHBIN PSII

CTETICHHOM Psij

pan @ypee

B psan @ypee paznaratorcst pyHKIUHN, ONHUCHIBAIOLIME . . .
JOOBIC TIPOIECCHI

HEePUOINYECKHE TPOLIECCHI

MaTeMaTUYeCKHUEe MPOLECCHI

HENEepUOUECKUE ITPOLIECChI

OHMOJIOrNYECKHE MTPOLIECCHI

[Tonp3ysch HEOOXOAUMBIM IPU3HAKOM CXOAMMOCTU OTBETHTH Ha BOIIPOC O

WO 00 @EOMNEOOOO

o0

n
CXOAUMOCTH WA PACXOAUMOCTH pAaa —2
- N+
n=1

O] paa pacxoouTcs;
O pAa CXOOUTCH,
(@) BOIIPOC 0 CXOOAUMOCTHU OCTACTCA OTKPBITBIM;
© 3n—l
HccnenoBaTh Ha CXOAUMOCTh paa Zn—l—
12 (2n-1)
pAA pacXoanuTCAd
pAa CXOOUTCA
BOIIPOC 0 CXOAUMOCTU OCTACTCA OTKPBITHIM
Bri6epute U3 HIKenepeuncIeHHbIX HE0OX0AUMbIN MTPU3HAK
CXOJOUMOCTH psa
@ /ima, =

n—oo

moo @ &

S, =00

o

O

tim| a, |=0
n—oo

lima, =0

n—o0

/ima, =0

n—oo

W3 HIDKeTiepeYrCIICHHBIX BRIOCPUTE MHTETPATbHBIN MTpu3HaK Kot

O O @® O

imyU, =7, psin cxomures ipu £ <1 m pacxoxutes mpu £ >1

o le U,, U,=f(x):econ I f (X)dx =0, To psin cxoauTCsl, eciu I f (x)dx =0, To
n=! 1 1

P paCXOAUTCS



©

Ecimu Ur>U>Us. . >Up>. . u (imU, =0, 1o pax Y (-1)™* -Uncxomures

n— n=1
.U
g|mUL+1 =/, psan cxomutcs nipu ¢ <1, u pacxoaurcs npu £ >1
n—

o0

z U,, U,=Tf(x):ecmm I f (X)dx cxomutcs (pacxoauTCs), TO U PSiI Z U,
1

n=1 n=1

CX0uTCs (PacXoIuTCs).

7.

W3 HIKeTIepeYrCIICHHBIX BRIOEpUTE (GOpMYITy paanyca abCOMIOTHON

CXOAUMOCTH CTCIICHHOI'O psaa

©)

O

oo

© 0 @O0 0O

® o O 0o

S,=U,+U, +..+U,

. |a
R = /im|—xL
n—ow an
R = (imafja, |
n—oo
R = /im—
n—0 an+1

1

n—oo

. = (x+2)"
K KaKoMy THITy OTHOCUTCS JaHHBII pij ) =
n=1 n-

3HAKOIIEPEMEHHBIN PsIT
3HAKOIOJIOKUTEIbHBIN ST
(GYHKIMOHATBHBIN Pl
CTEIIEHHOM P

psan @ypre

VccnenoBaTh Ha CXOAUMOCTB psf Y (-1)' ——

= 7 Un
PSL pacxoauTes
BOIIPOC O CXOAUMOCTHU OCTA€TCsl OTKPBITHIM
pAa cxoauTcst abCONMIOTHO
PsIT CXO/IUTCS YCIIOBHO

Moayasb 12. Teopust BeposiTHOCTEH

1. CoObITHA HA3BIBAIOTCI HE3ABUCUMBIMH E€CITH

@)
@)

©®©

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

2. Uemy paBHA BEpOSITHOCTh HEBO3MOYKHOTO COOBITHS

3. CoObITHst A ¥ B Ha3bIBAaIOTCI HECOBMECTHBIMMU, €CIIH

o

o
o
O]

p(AB)=1
p(AB)=p(A)+p(B)
p(AB)= p(A)p(B)
p(AB)=0



4. BeposTHOCTH BBHIMTPATh B pyaeTKy paBHa 1/38. Urpok aenaer 190 craBok. [1o kakoit
(opMyIie MOKHO BBIYUCIUTh BEPOATHOCT TOT'0, YTO OH BBIUIPAET HE MeHee 5 pa3

O] pacupenenenus [Tyaccona
o ¢dbynkuum Jlammaca O(x)
o HAJI0 cocuuTath 1o opmyse bepHyin, acuMIToTHYECKHE HOPMYJIBI AaTyT

OOJIBIITYIO OIIHUOKY.

o IUIOTHOCTH HOPMAJIbHOTO paclpeaeaeHUs

5. BeposTHOCTE CyMMBI JTFOOBIX CIydalHbIX cOOBITHI A 1 B Beruncisercs mo ¢popmyse

o p(A+By=p(A)+p(B)

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

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

®© p(A+B)=p(A)+p((B)-p(AB)

6. BepositHOCTh BRIMTpaTh B KOCTH paBHa 1/6. Urpok nemaet 120 craBok. [1o kakoi
dbopMyIie MOKHO BBIYHCIUTH BEPOSATHOCTH TOTO, YTO YHCIIO BHIUTPHINICH He Oy1eT MeHble 15

o pacnpenenenueM Ilyaccona

o JokanbHO# Gopmyroi Myaspa-Jlamnnaca

o HAJI0 cocuuTath 1o opmyne beprynu

O] UHTETpabHON Popmynoit Myaspa-Jlamnnaca

7. [Tpou3BoauTCs N HE3aBUCHUMBIX UCIIBITAHUMN, B KOTOPBIX BEPOSITHOCTh HACTYILJICHUS
coObITHsI A paBHa p. BeposTHOCTH TOr0, 4TO COOBITHE A HACTYIUT M pa3

o BEIUHUCIsCTCS 110 opmyiie baiieca

o paBHa p(1-p)

O] BeIUHUCIIsIETCS 10 hopmyiie beprymmm

o BbIuKcisieTcs no ¢popmyne Myappa-Jlamnaca

8. AOoHEHT 3a0bl1 MoCNeNHIO 1M(py HOMepa TesedoHa U MOITOMY HaOupaeT e€
HayraJ. OnpeaennTh BEpOSTHOCTh TOTO, UTO €My IPUAETCS 3BOHUTH He Oosiee ueM B 3 MecTa.

= 0,3

= 03

9. AOGoHeHT 3a0b11 nocnennue 2 nudpel Te1ePOHHOTO HOMEPA, HO TIOMHUT, YTO OHU

pa3nn4Hbl 1 00pa3yloT ABy3HauHOE yKcio, MeHbllee 30. C yueToM 3TOro oH HaOupaeT Hayraj 2
uu¢psl. Hailtu BeposITHOCTB TOTO, UTO 3TO OyIyT HYXHbIE HUPpbl. OTBET OKPYTIIUTE 10
TBICSIYHBIX.

= 0,037

= 0.037

10. Pebenok nmeet Ha pykax 5 kyoukos ¢ OykBamu: A, K, K, JI, V. BepositHOCTh TOTO,
4TO peOeHOK cobepeT u3 KyOUKOB c0BO "Kykina'paBHa. OTBET OKPYIJIMTE A0 THICSUHBIX.

= 0,017

= 0.017

11. ®opmyna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO 7151 OTPULIATENHHBIX CTyYAHBIX BETUYHH

C) BepHA TOJBKO JJIS TTOJIOKUTEIBHBIX CITYIaiHBIX BEIMIUH X
D) Bepna

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
HtoroBoe TectupoBaHue No AucHUIUIMHE "Bpicias maremaruka. M30paHHBIE pazaelbl
BBICIICH MaTeMaTWKH'" BBICTaBiIseTCs B pacnucanun Ha 20 Hemene u mpoxoauT depe3 LleHTp
TECTUPOBAaHUS B KOMIIBIOTEPHOM Kiacce obmero nocryna. Ha Ttect orBoautcs 2 waca. [lpu
BBIIIOJIHEHUM TECTAa CTYIEHTHl MOTYT IIOJIb30BAaThCS TOJIBKO KalbKYJISITOpAMH, IpPH 3TOM HE



JOIMYCKACTCA MCIIOJIb30BAHUC KaKHX-JTH00 CIIPpaBOYHBIX MATCpUaIOB, KOHCIICKTOB JIGKI_[HP'I nu
MPAKTUYICCKUX SaHﬂTHfI, MOOMJIBHBIX YCTpOﬁCTB, ra’K€ToB.

Kpurepun oueHku:

Tect cocrout u3 10 3aganmii, KayKa0€ U3 KOTOPBIX olleHnBaeTcs B 10 6amios:

10 6amioB cTaBUTCS 3a 33JaHKE, €CJIM CTYJEHT Ha BOIIPOC 3aJaHKs OTBETHII IIPABUIIBHO;
0 GayuToB CTaBUTCH 3a 3a/laHKE, €CITU CTYJIEHT Ha BOMPOC 33/1aHUSI OTBETHJI HETIPABHIBHO



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3




=
=2

BOHpOCBI K 3K3aMEHYy

[Toustre uuTerpansHoii cymmbl pyukuuu f(X,y) 3agannoit Ha 1BymepHoii obmactu D

JIBOIMHOM MHTErpaJl U €r0 TEOMETPUUYECKHUIN CMBICI

CBolicTBa ABOMHOIO MHTETpaja

Brluncienue 1BOMHOr0 MHTETpala B IPSAMOYTOJIbHOM CUCTEME KOOPAUHAT

HOJISIprIG KOOpJAWHATHBI, BBIYUCIICHUC IIBOﬁHOI‘O HWHTCI'pajia B IIOJIIPHBIX KOOpJAWHATAX

Brrancnenue HJ'IOH.[&I[Gﬁ IIJIOCKHUX (bl/Il"yp 1 00BEMOB TEII C IIOMOIIIBIO ﬂBOﬁHOFO HHTCTpajia

[TonsiTne uaTerpambHON cymMmbl QyHKIUH f(X,y,7) 3aJTaHHON Ha TpeXMEpHOIl obIacTu

TpoiiHoil nHTErpan u ero PU3MUECKUl CMBICHT

Ol |N|o|O|BR|WIN|EF

CBolicTBa TPOMHOTO HHTETpasia

[EEN
o

Brluncienue TpoHHOrO MHTErpaa B IPsIMOYTOJIBHOW CHCTEME KOOPAMHAT

[EEY
[EEY

Boruniciienne oo0bema Tena 1 KOOpJAMHAT €ro HEHTPa Macc ¢ MOMOUIbI0 TPOMHOI0 UHTErpaia

[EEN
N

]_[I/IJ'II/IHI[pI/I‘leCKI/IC KOOpAMWHATHI. TpOﬁHOﬁ HHTCIpall B HUJIHMHAPHUYCCKUX KOOpAHWHATAX M €TI0
BHIYHMCIICHUC

13

Juddepenunansupie ypaBHEHUs 2-0T0 MOPAIKA, JAOMYCKAIOIIME MOHMWKEHHUE Mopsaaka 1-oro
TUIIa 1 METOJ OTHICKAHUS UX PEIICHUS.

14

Juddepennmanbaple ypaBHEHHsST 2-0r0 TOPSIKA, JOMYCKAIONIME MOHWKEHUE TOPSIKa 2-0T0
TUIa U METOJ OTHICKAHMS UX PELICHHUS.

15

Juddepennmanpaple ypaBHEHHsI 2-0T0 MOPsAKA, AOMYCKAIONINE MMOHIKEHHE MOPsIKa 3-€ro
TUIIa U METOJ OTHICKAHHS UX PEILICHHUS.

16

Jlunelinple omgHOpOAHBIE aupdepeHnnanbHbIe ypaBHEHHS N-OTO MOPSAKA, CBOWCTBA €0
[peLLICHMUIA.

17

Crpyktypa obuiero pemenust JIOJY n-oro nopsizka.

18

OrnpenenieHne JTUHEWHOW 3aBUCUMOCTH (QYHKIMA. YCIOBUS JUHEHHON 3aBHCUMOCTH H
TMHEHHOM HEe3aBUCUMOCTH ABYX (DYHKITHIA.

19

Onpenenurens BpoHCKOTO 1 €ro CBOWCTBA.

20

Jlunelinble ogHOpoAHBIE AU depeHnanbHble ypaBHEHNUs BTOPOTrO MOPSAIKa ¢ HOCTOSHHBIMU
KorhduLIeHTaMH.

21

CtpykTypa 00111eT0 pereH s JUHEHHBIX OTHOPOAHBIX AU PepeHInaNbHbIX YPAaBHEHHS BTOPOTO
nopsiika ¢ HOCTOSHHBIMU K03 uiimeHramu.

22

XapakTepuCcTUUECKOE ypaBHEHUE JUIsl TMHEUHBIX OJJHOPOIHBIX AU PepeHIInaIbHBIX YpaBHEHMS]
BTOpPOT0 NMOpsiAKa ¢ HOCTOSHHBIMU KO3 hUITMEeHTaMH.

23

Bun oOmiero pemieHus JUHEHHBIX OAHOPOAHBIX TU(G(EpPEHIMATBHBIX YpPaBHEHHUSI BTOPOTO
Mopsiika ¢ MOCTOSIHHBIMU KO3((UIIMEHTaMH JJIsl CIy4aeB, KOIrJla KOPHU XapaKTEepUCTHUECKOTO
ypaBHEHUs IEHCTBUTEIBHBIE PA3JIMYHbIC YHCIIA.

24

Bun obmero pemieHus JUHEMHBIX OJHOPOAHBIX AUQPQEpEeHINaTbHBIX YpaBHEHUS BTOPOTO|
Mopsiika ¢ MOCTOSIHHBIMU KO3((UIIMEHTaMH JJIsl CIy4aeB, KOIJla KOPHU XapaKTEePUCTHUECKOTO
ypaBHEHUS TEHCTBUTENIBHBIE OJIMHAKOBBIE YUCIIA.

25

BI/IIl O6IJ_ICFO peliCHUsA JIMHENHBIX OIHOPOAHBIX I[I/I(i)(l)epeHLII/IaJIBHLIX YpaBHCHUA BTOPOTO
[mopAgKa C IMOCTOSHHBIMU KOB(l)CbI/II_[I/IeHTaMI/I AJId ClIydacB, KOTJJa KOPHU XapaKTCPUCTHYICCKOTO
YPAaBHCHH I KOMIIJICKCHBIC YHNCJIA.

26

Jluneitnble HeogHOPOIHBIE AU(depeHIInaIbHble YPaBHEHUS N-0T0 MOPsAKa.

27

CtpykTypa 0o01Iero pemeHus JTMHEHHBIX HEOJHOPOIHBIX UG depeHIIMaTbHBIX YPaBHEHUS N-0T0)
ropsiaxa.

28

Merto/ Bapuanuy NpoOU3BOJIBHBIX MTOCTOSHHBIX JUIS OTBHICKAHUSI YaCTHOTO PELICHUS JIMHEHHOTO
HEOTHOPOAHOTO M epeHIINATBFHOI0 YPaBHEHUsI BTOPOTO MOPSIIKA.

29

[IpaBas yacth cnenuansHoro Buaa JIHJY 2-oro nopsigka ¢ mocTOSTHHBIME KO3 OUITUCHTAMH.




30

Merton HeotpeaeIeHHBIX KOG (OHUIIMEHTOB I OTHICKAHUS YaCTHOTO PEIICHHS HEOTHOPOIHOTO
muHeitHOTO MU epeHITnaIbEHOTO YpaBHEHHS BTOPOTO MOPSIKA C TPABON YACTHIO CTIICIIUATBLHOTO
BHIA.

31

Uto Takoe uucioBoin psxa. IIpumep. Uro HaswiBaeTcs cymMMon psna. Kakoi psanx HaszblBaeTcs
CXOIAIIMMCS, KaKoU pacxomimumcs. beckoHeuHast reomeTprudecKasi IpOrpecchsi U €€ CyMMa

32

HeoO0XxoanMelii MpU3HAK CXOAMMOCTH YHUCIOBOTO psia. Kak ero MOXHO HCHOJB30BATh JUIS
MCCIIEIOBAHMSI CXOIUMOCTH psifia

33

JlocTaTouHble NPU3HAKK CXOJUMOCTH PSJIOB C IOJIOKUTEJIBHBIMUA 4J€HaMHU (CpaBHEHUS,
Jlanam0Oepa, paquKaibHbli, HHTErpaibHbIi). [IpuMepsl

34

3Hakouepenyromuecs psansl. Teopema Jleitbnuna u e€ ucmnonb3oBaHUE A MPUOTMKEHHBIX
BBHIYMCIICHUI CYMMBI psijia

35

3HaKOHepCMeHHBIC PAObI. I[OCTaTO‘IHbIe MMPpU3HAKKU CXOJUMOCTH. AOconroTHas u YCJIIOBHAA
CXOOUMOCTb

36

CreneHHol psia. MHTepBan cXOAMMOCTH CTENIEHHOTO psijia, paJlyc CXOJIUMOCTH, KaK €ro HalTH

37

Psnbt Telinopa u Maknopena ans gynkuuu f(x). [pumepst muis pyHkmmii: cos(x), sin(x), In(1+x),
exp(x).

38

lcnonbp30BaHue PAOAOB U1 BBIUMCIICHUH HpI/I6J'II/I)KeHHbIX 3HAYCHUI (I)YHKHI/Iﬁ " OIIPCACICHHDBIX
MHTCTIPAJIOB C 3aJIaHHO# TOYHOCTBIO

39

Tpuronomerpuueckuii psag. Koappunmentsr @ypoe, psg Pypwe 11 QYHKIHHA ¢ TEPHOAOM 2 T

40

Paznoxxenue B pAa CDpre YCTHBIX N HCUCTHBIX ICPUOJHUICCKUX q)YHKI_II/Iﬁ

41

DyHKIMOHANBHBIN psJl. O0IacTh CXOJIMMOCTH Psijia.

42

CBOIICTBa CTENICHHBIX PSIOB

43

lcrionb30BaHue psIOB i OTBHICKAHWS MPHOJIMKEHHBIX pemieHuidl auddepeHnuanbHbIX
ypaBHEHUI

44

Ycnosue Aupuxie i GyHKIUN

45

YcnoBue cxopumoctu paga Pypbe K QyHKIMH, 111 KOTOPOH OH 3arucaH

46

Koaddunmentel @ypre, psag @ypoe st pynkunii ¢ nepuogom T

47

Paznoxenue B pag Pypbe Henepruoandeckux GyHKIUN

48

OproroHanbHble Ha oTpe3ke [a; b] pyHKIMM

49

DopMyITbl KOMOMHATOPUKHU

50

Uro Ttakoe wucneiTanue, coObiThe. IIpumep. Kakue coOBITHS Ha3bIBalOT ClIy4alHBIMU,
TOCTOBEPHBIMH, HEBO3MOXHBIMU. [Iprmep

o1

Kakye coOBITHSA HAa3BIBAIOT HECOBMECTHBIMHU, HE3aBUCUMBIMU. HpHMep

52

Uto Takoe cymMMa cOOBITHI, Tpon3BeaeHue coobITuil. [Ipumep

53

Kaxue coObITHS Ha3bIBAIOT MPOTUBOIONIOKHBIMU. [Ipumep

54

UTo Takoe moiHas Tpyiia coObITHii. UTO Takoe QJICMCHTAPHBIC UCXOAbI UCTIBITAHU. HpI/IMCp

55

UTo Takoe OTHOCHTENIbHas 4acToTa COGBITI/IH, B 4€M 3aK/II0YaeTCs CBOMCTBO YCTOﬁqHBOCTH
OTHOCUTCIIBHBIX YaCTOT, YaCTOTHOC OMPECACIICHUE BEPOATHOCTH COOBITHS

56

Knaccrnyeckoe onpezaeneHne BepossTHOCTH coObITs. [Tpumep. CBoicTBa BEPOSITHOCTH COOBITHS]]

57

YcioBHas BEpOATHOCTh. BepoaTHOCTH mpousBeaeHUsl coObITHI. BeposaTHOCTh mpousBeneHus
He3aBHCUMBIX coObITHIA. [Tprmep

58

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHUH. BEpOsSTHOCTH CyMMBI COBMECTHBIX COOBITHH.
[Ipumepsl

59

HOBTOpHHC HC3aBUCHUMBIC HCIIbBITAHHA. <I)opMyJ1a BCpHleJII/I.

60

AcUMITOTHYECKHE (POPMYIIBI.

7.3.2. Kputepuu 4 HOPMbI OLEHKH



Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

Dk3aMmeH (1o
HaKOIUTEIBHOMY
pEeNTHHTY)

«OTJIHUYHO»

Crynent Habpan 85 u 6onee
0aJI0B, PACCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
MIPElyCMOTPEHHBIM B Kypce
+0asubl 3a MocenaeMocTs +
pe3yJbTaThl UTOTOBOTO
TECTUPOBAHUSA), pa3AciIEHHAS HA
2. K nonyueHHOMY pe3yJbTaTy
puOaBIsAOTCS OOHYCHBIE OAJUIBI.

«XOopouro»

Crynent Habpain ot 70 no 84
0aJIJIOB, paCCYUTAHHBIX 10
dopmyne: (Cymma GanioB mo
BCEM yUCOHBIM MEPOTIPHSITHSIM,
MPelyCMOTPEHHBIM B Kypce +
OaJuIbl 3a IOCEAeMOCTh +
pe3yNIbTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€HHas Ha
2. K nosnyueHHOMY pe3yJibTaTy
puOaBIsAOTCS OOHYCHbIE OAJUIBI.

«YOBJIETBOPUTEIILHO»

Crynent Habpan ot 55 10 69
0aJIJIOB, paCCYUTAHHBIX 10
dopmyine: (Cymma 6amioB no
BCEM YYE€OHBIM MEPOIIPHSTHSM,
IPeyCMOTPEHHBIM B Kypce +
OauIbl 3a MOCEIaeMoCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€éHHas Ha
2. K nony4yeHHOMY pe3yabTaTy
puOaBisAOTCS OOHYCHBIE OAJUIBI.

«HCYOOBJICTBOPUTECIILHO»

Crynent HaOpan MeHee 55
0aJIJIOB, paCCYUTAHHBIX 10
dopmyne: (Cymma GamioB Mo
BCEM YYE€OHBIM MEPOIIPHSTHSIM,
IPeyCMOTPEHHBIM B Kypce +
OaJUIBI 3a OCEIAEMOCTD +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3esi€éHHas Ha
2. K nonydyeHHOMY pe3ysbTaTy
npuOaBisOTCS OOHYCHBIE OAJUIBI.




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
«ZNANIUM.COM»

Pxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

9BC
«ZNANIUM.COM»

Hanunos FO.M.,
Kyp6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
«ZNANIUM.COM»

Herrsapesa O.M.,
Kypbenko JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

OBC
«ZNANIUM.COM»




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocodue, yuedHo- HaysHon
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3panus ondmorexe /
n/n MeTOoAnYEecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
IBC
1 | Kysnenos JLA. COOpHUK 3a/1aHUI1 IO BBICIIEH MaTeMaTHKe. Y4ebGHOe mocobue 2015 3BC
TunoBsle pacyeTsl : yueOHOe mocodue / «Jlanb»
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIIsl aBTOPHU3. MOJIb30BaTeIeH
2 | ®wmnoBa E.E., Cepreea | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocobue 2015 3BbC
J.B., Cnob6oxackas U.H. dunumnosa, [[.B. Cepreesa, «ZNANIUM.CO
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH M»

Poccunm, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - TekcT : anekTpoHHBIH. - URL:




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAY4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus ouodaunortexe /
n/n MeTon4ecKoe nocoodue,
HaumeHnoBanue
NMPaKTHUKYM, IP.) 3EC
https://new.znanium.com/catalog/product/89
9484
3 | benmoycoga B. U., EpmakoBa | Beiciras matemaTuka. Yacts 1 : yaeObHOE Y4ebHoe mocobue 2016 3BC

I'. M., Muxanesa M. M. [u
ap.].

noco6ue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TexkcT :
AIIEKTPOHHBIH // DIEKTPOHHO-ONOIMoTeYHas
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIh30BaTENeH

«IPRbooks»




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
CHCTEM

- Web of Science [DnekrponHsiii pecypc]

: MyJTBTUANCIUILIMHAPHAS pedepaTuBHas 0aza

nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyna : apps.webofknowledge.com.

— 3arn

2004—

2000—

1842

. C 3KpaHa. — 3. pyc., aHri.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,
. — Pexxum nocryna : scopus.com. — 3ari. ¢ skpana. — f3. pyc., aHr.

- Elibrary [Dnexkrponnsiii pecypc] : HaydHast 3JeKTpoHHas Oubnmoreka. — Mocksa : HOB,
. — Pexxum pocryma : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHTIL

- Springer Link [Dnexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
. — Pesxxum poctyna : link.springer.com. — 3ari. ¢ skpana. — 3. anr.

- Science Direct [DnexktponHslii pecypc]

. KOJUICKOUA DJICKTPOHHBIX KHHUI' M3O0aTCIBCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.
- NEICON [3nexrponHsIii pecypc] : 37eKTpoHHAs HH()OpMAIHS : apXUB HAyYHBIX )KYPHAIJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

Ne HaumenoBanmue I1O KouunvecTBo PexBu3uThI 10r0BOpa (1aTAa,
n/n JIMIEH3UH HOMeEp, CPOK JeiiCTBUA)

1 Windows 1398 OeccpouHas

2 Office Standart 1398 OeccpouHas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA
. Ilepeyenb 0CHOBHOTO 000pYynOBaHMS
N/ | NMPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI

pa6oThl o0yyaomuxcs (HoMep ayAuTOPHH)

VYueOHast ayauTopus Ui nposefeHns 3aHsITuil | CTONbl  yYEeHUYEeCKHE JABYXMECTHBIE U

JIEKIIMOHHOTO TUTA. Y4yeOHast ayIuTOpHs sl | TPEXMECTHBIS (MOHOOJIOKH) ,CTOJ

NPOBEICHUS 3aHATHI CEMHUHApCKOTo THIIA. | PENoJaBaTeIbCKHi, CTYIN

YueOHast ~ ayamTopus UL KYpCOBOTO | IPEMOJABaTEeNbCKUM, JOCKa ayAuTOpHAs
1 | MPOCKTHPOBAHHS (BBINIOJIHEHUSI  KYPCOBBIX | (M€JI0OBas)

pabot). YueOHast ayauTopus sl TPOBEICHUS

IPYNIOBBIX " WHAUBUYaIbHBIX

KOHCyJbTallMi. VY4eOHas aynutopus Uid

IPOBEICHUS 3aHATHH TEKYILEro KOHTPOJS U

npomexxyrouHoi arrecrarmu. (I'-409).

VYueOHast ayauTopus Ui npoBeieHus 3aHsaTuil | CTosbl YYCHHUYECKHE  JIBYXMECTHBIE

JIEKIIMOHHOTO TUNa. YueOHas ayautopus JUisl | (MOHOOJIOKH) , CTOJ IpenoiaBaTelbCKUM,

NPOBE/ICHUS 3aHATHH CEMHUHApCKOro THIIA. | CTYI Iperno/IaBaTeIbCKui, J0CKa
5 VYuebHast  ayauTopusi  JUII  KYPCOBOTO | ayUTOpHAas (MeIoBast)

NPOCKTHPOBAHUS  (BBIMOJIHEHUS  KYPCOBBIX

pabot). YueOHast ayauTopus s TPOBEICHUS
TpPYHIIIOBBIX u UHAUBUAYAJIbHBIX
KOHCYJIbTalli. Y4eOHass ayauTopusi JJis




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

IPOBE/ICHUS 3aHATHH TEKYLIEro KOHTPOJIS U
npomexxyrouHou arrecraumu (I'-405).

[TomerieHne it CaMOCTOSITEIbHOU PabOThI
cryaenros (I'-401).

CTOBl yYEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
IIK ¢ BbIx0#0M B ceTb MHTEpHET
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