MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE

BBICIIET0 00pa30BaHUs

«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b51.B.01.03

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Boicmias matematuka. 36panHble pa3jelibl BbIclIeii MATEMAaTHKHU

(HauMeHo8aHUe OUCYUNIUHDBL)

1o HarpasieHuto noarotosku 09.03.03 Ipuknannas nHpopMaTukKa
HanpasieHHocts ((mpoduis) ): Ipukinaanas uHGopMaTHKa B HHGOPMALMOHHON O€30MaCHOCTH

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2023
O6mras TpynoemMkocts: 6 3E

Pacnpeue.ﬂeﬂue aC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJISA | DK3aMeH Hroro
Bun 3ansiTuit
Jlexumn 32 32
JlaGopaTopHble
[TpakTnyeckue 64 64
IIpomexxyTouHas arrectaus 0,35 0,35
KonraktHas pabota 96,35 96,35
CamocrosTenbHas paboTta 84 84
KonTtpons 35,65 35,65
Hroro 216 216

.

AOKYMEHT NOANMMNCAH
QNEKTPOHHOW NOAMUCHIO

CepTudumkat: 017C2CE1004DAF6D8A4ATFI36343E46780
Bnapeneu: YTeeBa Po3a AzepbaeBHa
OevictButenen: ¢ 14.11.2022 go 14.11.2023




Pabouyto nmporpaMmy COCTaBUIIM:
3aBenyromuii kadeapoii, mpodeccop, A.m.H., YTeera P.A.

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

Crapuii mpenojiaBareib, MarucTp Gpusnko-maremarudeckoro oopazoBanusi, Kynpuenko E.1O.

(OondrcHocms, yueroe 3eanue, cmenenv, Pamunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

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

Pabouas nporpamma aucuuiuinHbl coctaBieHa Ha ocHoBanuu GI'OC BO u yyeOHOTO 1U1aHA
HanpasisieHust noarorosku 09.03.03 Ilpukiagnas unpopmaTuka

Cpok neiicTBus padoueii mporpaMMebl AMCUHUILIHHBI 10 «31» aBrycra 2027 r.

COI'JTACOBAHA

JIMpPEKTOp MHCTUTYTA MHKEHEPHOM M DKOJOTMYSCKOU 0€30IaCHOCTH

« » 20 T. JILH. I'opuna
(noonucv) (1.0. ©amunus)

YTBEPXJIEHA

Ha 3acenanuu kagenpsi'Briciias MaTemaTka 1 MaTeMaTuieckoe oOpazoBaHue”

(mpotokon 3acemanust Ne 2 ot «07» centsiops 2022 r.).



1. Ilean ocBOEHUA TUCHUILIHHDI

Ilenb OCBOEHMSI NUCLUUIUIMHBI — OBJIAJIEHUE COBPEMEHHBIM allapaToM MaTeMaTHKU AJis
JAJIbHEHMIIEro MCMOIb30BaHUS B 00JACTAX €CTECTBEHHOHAYYHOTO 3HAaHUS M JAMCLUILUIMHAX
NPUKIIAJHON HANpPaBICHHOCTH, NMPHOOPETEHHE TEOPETHUECKUX 3HAHUHM MO0 OCHOBHBIM paszjesiaM
JUCLMIUIMHBL, TOATOTOBKAa K M3Y4YEHUIO M IPUMEHEHUI0 MaTeMaTH4YeCKUX METOJ0B B
npoeCCHOHATIBHON /IEATENIbHOCTH, K CAMOCTOSITEIbHOMY M3YYEHHIO TEX Pa3/ieloB MaTeMaTHKH,
KOTOPbIE MOTYT HOTPEeOOBATHCS JOMOJIHUTENBHO B MPAKTUYECKOM M HCCIIEA0BATENbCKOM padore,
dopMHupOoBaHHE  MaTEeMAaTUYECKOrO,  JIOTMYECKOT0O M JITOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTHYeCKOM KyJIbTyphl OaKkaiaBpa.

2. Mecto nucuumiunsl B ctpykrype OIIOIT BO
JIMCUMIUIMHBl M TPaKTUKHW, HA OCBOEHUHM KOTOpPBIX OasupyeTcs JaHHas JUCLUILIMHA!

"BpIciiass mMaremaruka. DJIeMEHThl BBICIIEH aireOpbsl W reomerpuu', "BrIcinas mareMarHka.
JluddepeHnaibHOEe U UHTErPAJIbHOE UCYUCIIEHHUS ' .

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOfI JUCHUITIINHBI HCO6XOI{I/IMO KakK
MMpEAICCTBYIOIICEC: «lIoaroToBka M BBIIOJHECHUE BKP». «OCHOBEI MOACINPOBAHUA U
OPOCKTHUPOBAHUSA MTPOTPAMMHOI'O 00CCIICUCHUS Y.

3. [lmanupyemblie pe3ybTaThbl 00yUeHHUsI

dopMHupyveMbIe "
pMHpy NHaukaTopbl 10CTHIKEHU S

KOHTpPOJIMpYeMble KOMITeTeHIii Ili1anupyemMble pe3yabTaThl
KOMIIeTeHIUH o0y4yeHust
(K01 1 HANMEHOBAHUE)

(K01 1 HAMMEHOBAHUE)
ITK-4 Cnocoben [TK-4.1 TloauMmaer 3HaTb:  OCHOBHBIE  IOHATHA U
OPUMEHSTh 3HaHUS MaTeMaTHYeCKHil armnapar bopmyisl U30paHHBIX  pa3/eNoB
byHIaMeHTaTBHOM U M30PaHHbIX Pa3IeNoB MaTeMaTUKd  OCHOBHBIE METO/IBI
HPUKIIATHOM MATEMaTHKH H ero polib pemieHus  3ajad, a TaKkKe HX
MaTeMaTHKH 1IpH peLIeHuHN OPUIOXKEHU B  HPO(ecCHOHATbHBIX
B pa3paboTKe npoecCHOHATBHBIX 3a/1a4 ARCTIHATIINHAX.
[IPOrPaMMHOI0 Ymern: Pemrate TUIIOBBIE
obecriedeHus MaTeMaTHYecKue 3a7a4d  HM30paHHbIX

pa3/enioB MaTeMAaTHUKH ; TNPHUMEHSTH

bopMyIBI W METOABl K PEIICHHIO
TUTIOBBIX 3aJ/ad.

Baanern: METO/IaMH pelieHus
TUTIOBBIX 3aj7a4 W30paHHBIX Pa3JIeioB
MaTEeMaTHKH.
T1K-4.2 TIpuMensieT 3HaTh: pOJIb OCHOBHBIX TOHATHH W
MaTeMaTUYeCKUH anmapar opmyn M30paHHBIX  Pa3/IesioB
M30PAHHBIX PA3IEIIOB MAaTeMaTUKH, OCHOBHBIX METOJOB B
MATeMaTHKH [IPU peleHuy | PEUICHAHN npodeccCHoHANBHBIX 3a7a4
HpO(pGCCI/IOHaJIBHBIX 3a/1a4 YMmerTh: nEepEBOAUTDH IMPUKIaJHBIC

3agadyu C OIIMCAaTCIIbHOI'O sA3bIKa Ha
A3BIK MaTEMAaTUKH, IPUMCHATE MCTOBI




n30paHHBIX pa3JelioB MaTeMaTUKH B
penieHny mpo(ecCHOHABHBIX 3a71a4

Biagerb: crmocobamMu  HATJISIIHOTO
rpadUuecKoro MIPEICTABICHUS
MaTeMaTHYECKOro  armapara pu
perieHr# MpoheCCHOHAIBHBIX 3a/1a4.

[1K-4.3 JlemoHCTpUpYET
BJIAJICHUE HAaBBIKAMH
MIPUMEHEHHS
MaTeMaTH4ecKoro anmapaTa
n30paHHBIX pa3esioB
MaTeMaTuKu
npoeCCHOHATLHBIX 3314

3HaTb: OCHOBHBIC MOHITUS ¥ METOJIbI
n30paHHBIX  Pa3AelioB  MaTEMaTHKHU:
pAIBI, nuddepeHnaibHbIe
ypaBHEHUSI, DJIEMEHTBI TEOpUHU
BEPOSITHOCTEH, OCHOBHBIE (hOPMYIIBI

YMers pemiath auddepeHuansHbe
ypaBHEHU, BBIYHCIIATH psLIBL,
HaXOJIUTh BEPOSTHOCTh, IPHUMEHSTH
MOJEIH MaTeMaTWKH K PEIHICHUIO
NPaKTUYECKUX 3a]1a4.

Baagers: MaTeMaTUYECKUM
amnmapaTom n30paHHbIX  pPa3/IEJoB
MaTeMaTHUKH.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLLEr0

Bun . KOHTPOJISA
Moayas (pa3gen) | y4eOHoi HaHMeHOBamfe TEM 3AHITHH CemecTtp Obnem, banabl | UaTepakTuB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 9. Jlek 1 JIBOIiHBIC MHTETPAJIBI, UX CBOWCTBA. 3 2 -
Kpatnbie nnTerpansl M3MeHeHne nopsiika HHTETPUPOBAHHS.

Beruucnenue noBTOpHbIM

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

HOJSIPHBIX ~ KOOpJMHATaX. Tpoiinble

UHTETPAbI, BBIYUCIICHHUE TPOMHBIX

UHTETPajoB B JIEKapTOBBIX U

[IMHAPHYECKUX KOOPINHATAX.
Momyns 9. Ip 1 JIBOiiHbIE MHTETPAJIbl, UX CBOICTBA. 3 2 -
KpatHbie unTerpasy M3MeHeHne nopsiika UHTETPUPOBAHMSL.
Monayns 9. IIp2 Brruncnenune 1BOMHBIX UHTETPAJIOB B 3 2 -
Kpartnsle nnTerpansl JIEKaApTOBOM CUCTEME KOOPANHAT
Monyns 9. Jlex 2 JIBOMHBIE MHTETPAJIBI, B IOJAPHON 3 2 -
KpatHble uHTErpansl cucreMe koopauHar. [Ipunoxenus

JIBOMHOTO MHTETpajia
Momyns 9. IIp 3 Brruncnenmne o6béMa Gpurypsi ¢ 3 2 -
Kpatnbie nnTerpasl MOMOIIBIO ABOMHOT'O MHTErpasia
Momyns 9. IIp 4 Brruncnenue 1BOMHBIX HHTETPAJIOB B 3 2 -

Kpatnble nnTerpasl

HOJ'ISIpHOfI CUCTCMC KOOPpANHAT




®opMbl TEKYILIEro

YpaBHEHUS

Bun . KOHTPOJISA
Mopnyas (pa3gen) | yueOHOM HaHMeHOBamfe TEM 3aATTHH Cemectp Obnem, baanbl | UHTEpakTuB, 4.| (HaMMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 9. Jlex 3 TpoliHble HHTETPaAJIbI, UX CBOMCTRBA. 3 2 -
Kparnsle nunTerpansy Brruucnenune

IOBTOPHBIMUHTETPUPOBAHUEM.

Brruncrenue B IMIMHIPUIECKAX
Momyns 9. IIp 5 Boruncnenue TpolHbBIX HHTETPAJIOB B 3 2 -
KpatHbie unTerpansy JIEKapTOBBIX U IUJIMHAPUUYECKHX

KOOpAWHATax
Momyns 9. IIp 6 KonTponbhas padota no teme «Kparnbie 3 2 15 - KonTponbhas padora
KpatHbie unTerpasy UHTETpajb» 1 no Teme «KpaTtHble

MHTETPAJIbI

Monayns 10. Jlex 4 Juddepenunanbable ypaBHEHHUS EPBOTO 3 2 -
Jlnddepennnanpabie MOPSI/IKA, OCHOBHBIE MTOHATHS. Y DaBHEHUS
YpaBHEHMS C pa3eNAIoIIMMUCS TePEMEHHBIMU.

OpnnHopoaubie quddepeHnnaIbHbIe

yYpaBHEHMS.
Monyns 10. CP Y B nonubix quddepeHnuanax, 3 21 -
JlndpdepeHnnaabHbIe OJIHOPOJIHBIE, JINHEWHBIE, bepHyIn.
YpaBHEHUSA JOLAY. JIHIY.
Monys 10. [Ip7 Pewenue /1Y ¢ pazaensriommmucs 3 2 -
JludpdepeHnnaabHbIe IEPEMEHHBIMU
ypaBHEHHS
Momyns 10. IIp8 Pemennie oqHOPOIHBIX 3 2 -
Jluddepenunanbuble muddepeHIMaIbHbIX YpaBHEHUH.




®opMbl TEKYILIEro

ypaBHEHHUS

Bun . KOHTPOJISA
Moayas (pa3gen) | y4eOHoi HaHMeHOBamfe TEM 3AHITHH CemecTtp Obnem, banabl | UaTepakTHB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 10. Jlex 5 VYpaBHeHus B OJHBIX quddepeHnnanax. 3 2 -
JluddepeHnnanpHbIe Jluneiinbie Y. YpaBuenus bepuymiu.
ypaBHEHUS
Monyns 10. [1p9 Pemenue /1Y B monubix quddepeHimanax 3 2 -
Jlnddepennunanpubie
ypaBHEHUS
Monyns 10. IIp10 Pemenue nuneitnbix /1Y, ypaBHeHuit 3 2 -
JluddepeHnmranbHpie bepnymu
YpPaBHEHHS
Monys 10. JIek 6 JIY, nonyckarouye noHnxeHue nopsika. 3 2 -
Jlnddepennunanpubie JIOAY. JIHAY. Pewenune JIHAY meronom
ypaBHEHUs Jlarpamxa.
Momyns 10. Ip 11 Pemenue /1Y 2 nopsiaka, 1onyckarommx 3 2 -
Jlnddepenunanbble MOHMKEHUE TOPSIKA.
YpaBHEHHSI
Momyns 10. Ip 12 Pemenne JIOAY .Pemenne JIHAY 3 2 -
Jlnddepenunanbuble metoaoM Jlarpanxa.
YpPaBHEHHS
Momyns 10. Jlex 7 JIHY ¢ npaBoil yacThIOCHEUAIBHOTO 3 2 -
Jluddepenunanbuble BUJA.
YpPaBHEHHSI
Monayns 10. IIp 13 Pemenue JIHAY c npasoit 3 2 -
JludpdepeHnnaabHbIe YaCThIOCIEIIMAIBHOTO BUAA.




®opMbl TEKYILIEro

CXOJIMMOCTH YHUCIJIOBBIX PSJOB.
@yHKIMOHANbHBIE psAbl. CXOIUMOCTb
CTENEHHBIX psA0B. IHTEpBaN n paaunyc
CXOJUMOCTH.

Bun . KOHTPOJISA
Mopnyas (pa3gen) | yueOHOM HaHMeHOBamfe TEM 3aATTHH Cemectp Obnem, baanbl | UHTEpakTuB, 4.| (HaMMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 10. IIp 14 KontposbHas paboTa mo teme 3 2 15 - KontponbHas padota
Jlnddepenunanbubie «AuddepeHnnanbabie ypaBHESHHUS 2 1o Teme
ypaBHEHUS «nddepennmanpabie
YPaBHEHHSI»
Monyns 11. Jlex 8 Yucnosslie psiibl. CXOAMMOCTb YHCIOBBIX 3 2 -
Psanpl psanoB. HeoOxomumplid mpu3HAK
CX0AUMOCTH. JlocTaTOYHbIE TPU3HAKH
CXOJMMOCTH YHCIIOBBIX PSIIOB
Monyns 11. CP YucnoBbie U GYHKIIMOHATBHBIC PSIIBIL. 3 21 -
Psaner [Ipu3Haku cX0IUMOCTH, 00JIaCTh
cxonumoctu. Psanger Oypse.
Monyns 11. Ip 15 Komnnoksuym 1 3 2 15 - Komnnoksuym 1 o
Psiner remaM «KpaTHble
MHTETPAIbI,
«uddepennmanbHble
YPaBHEHHSI»
Monayns 11. IIp 16 Heo6xoanMelii TprU3HaK CXOAUMOCTH. 3 2 -
Psansr IIpu3naku cpaBHeHus. [IpuszHak
HanamOepa. IHTerpabHbIi U
paauKaibHbIM Tpu3Haku Ko
Monyns 11. Jlex 9 3Hakouepenyronmecs psaasl. [Ipuznak 3 2 -
Psanpr JleitObHuma. AGCONIOTHAS U yCTIOBHAS




®opMbl TEKYILIEro

Bun . KOHTPOJISA
Mopnyas (pa3gen) | yueOHOM HaHMeHOBamfe TEM 3aATTHH Cemectp Obnem, baanbl | UHTEpakTuB, 4.| (HaMMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 11. IIp 17 3Hakouepenyronmecs psaasl. [Ipuznak 3 2 -
Psiant JleitOHuna. AGCOIIOTHAS U YCIIOBHAS

CXO/IMMOCTH YUCJIOBBIX PsI/IOB.
Monayns 11. Ip 18 Haxoxxnenne 001acTi CXOAMMOCTH 3 2 -
Psanb CTETEHHOTO psJa.
Monyis 11. Jlex 10 Psn Teitnmopa (Makiiopena). 3 2 -
Psanpl [TpuG>xEéHHBIC BEIYUCIICHUS 3HAYCHHUI

GbyHKINY, ONpeAeIEHHBIX HHTETPAJIOB.

[TpubmmxEéHHOE pelleHne

Qg depeHIraIbHbIX ypaBHEHUN
Monyns 11. IIp 19 Pa3no)xeHre HEeKOTOPBIX 3JIEMEHTAPHBIX 3 2 -
Paner ¢bynkuuit B psag Teitnopa-MakiopeHa.
Monyns 11. ITp 20 [TpubmxE€HHBIC BEIYUCIICHUS 3HAYCHU I 3 2 -
Psanp GbyHKLINY, ONpeAeaEHHBIX HHTETPAJIOB.

[Tpubmmxk€HHOE perieHne

g depeHIMaIbHbIX YpaBHEHUH
Monyns 11. Jlex 11 Psaner @ypee. Paznoxenue B pag Oypobe 3 2 -
Psnp1 YETHBIX, HEUETHBIX, 2 T IEPUOANUECKUX

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




®opMbl TEKYILIEro

Bun . KOHTPOJISA
Moayas (pa3gen) | y4eOHoi HaHMeHOBamfe TEM 3AHITHH CemecTtp Obnem, banabl | UaTepakTHB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 12. Jlek 12 Crny4aiinple COOBITHS, OTIEPAIlUU B 3 2 -
Teopus anreOpe CoOBITHH, BEPOSATHOCTH COOBITHS,
BEPOSTHOCTEH cBo¥icTBa BepoATHOCTH coObITHs [IpaBuina

BBIYUCIICHHS BEPOSTHOCTEH. DIIEMEHTHI

KOMOWHATOPHKH.
Monayns 12. CP OcHOBHbIE IOHATHUS TEOPUU 3 21 -
Teopus BEPOSATHOCTEH. 3a1aull KOMOMHATOPUKH.
BEPOSTHOCTEN TeopeMsbl CII0KEHUs, yMHOKECHHUS.

YcnoBHas BepoATHOCTS. 1lonHas

BepOATHOCTH. @opmyiibl baiieca.

Acumnroruyeckue GopMyIbl
Monayns 12. Ip 23 Cayuaiinsie coobITHs. Knmaccnueckoe, 3 2 -
Teopus reOMEeTPUYECKOe, CTATUCTHUYECKOE
BEPOSITHOCTEH OTIpeIeIIeHNUs] BEPOSITHOCTH.
Monayns 12. IIp 24 3anaun Ha HOpMyIIBl KOMOMHATOPHKH. 3 2 -
Teopus
BEPOATHOCTEN
Monayns 12. Jlex 13 YcnoBHast BeposiTHOCTH. [lomHas 3 2 -
Teopus BEPOSTHOCTb, (hopMyIsl baiieca.
BEPOATHOCTEMN
Monayns 12. IIp 25 Pemenue 3ana4 no teme «Y cioBHast 3 2 -
Teopus BEPOATHOCTB»
BEPOATHOCTEN
Monayns 12. IIp 26 Pemenue 3anau no teme «llonnas 3 2 -
Teopus BEPOSTHOCTH, PopMmyiibl baiiecay

BEPOSATHOCTEMN




®opMbl TEKYILIEro

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nemMm,
Moayas (pa3gen) | y4eOHoi . CemecTtp banabl | UaTepakTHB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 12. Jlek 14 [ToBTOpHBIC HE3aBUCHUMBIE UCTIBITAHMS. 3 2 -
Teopus ®opmyna bepnyim.
BEPOSITHOCTEMN
Monayns 12. IIp 27 Pemenue 3anau no teme «lloBTopHbIE 3 2 -
Teopus HE3aBUCUMBIE UCTIBITAHUSI.
BEPOATHOCTEMN
Monayns 12. Ip 28 Pemenue 3anau mo teme «dopmyna 3 2 -
Teopus bepnynnm.
BEPOATHOCTEMN
Monyns 12. Jlex 15 Acumnroruyeckue ¢popmynsl: [Tyaccona, 3 2 -
Teopus Myagpa-Jlamnaca.
BEPOATHOCTEMN
Monayns 12. Ip 29 Pemenue 3ana4y npu nomoru 3 2 -
Teopus ACUMIITOTUYECKHUX (OPMYIL.
BEPOATHOCTEMN
Monayns 12. Ip 30 KonTtpomnsHast pabora o Teme «Teopust 3 2 15 - KonrponsHas pabora
Teopus BEPOSATHOCTEN» 4 o reme «Teopus
BEPOSTHOCTEN BEPOSITHOCTEN»
Monyis 12. Jlex 16 Hrororoe moBTOpEHUE 3 2 -
Teopus
BEPOATHOCTEMN
Monyns 4. IIp 31 Komnoksuym 2 3 2 15 - Komnnoksuym 2 o
Teopus TemaM «Paabppy u
BEPOSITHOCTEN «Teopus

BEPOSITHOCTEM




®opMbl TEKYILIEro

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nemMm,
Moayas (pa3gen) | y4eOHoi . CemecTtp banabl | UaTepakTHB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLICHOYHOI0
Cpe/cTBa)
Iem [Tocemaemocts 3 0 10 -
IIp 32 HToroBoe TecTpoBaHUE 3 2 100 TectupoBanue
ImA [TpomexyTodHas aTTecTanus (IK3aMeH 10 3 0,25 -
HAKOMUTEIbHOMY PEUTHHTY)
Kontpons | KoHTposb 35,65
bb BonycHbie Oasuibl (3a y4acTue B 20
Hroro:; 216 120

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.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nmucnunnmue"Briciias marematuka. M30paHHBIE pas3fenbl  BBICHICH MaTeMAaTHKH'
UCIOJIB3YIOTCS:

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

TEXHOJIOTUSl Pa3BHBAIONICTO 00yueHHs(IPOBEACHUE JICKIUH, NPAKTUYECKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

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

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IMIPUMEHEHHE Y4YEOHBIX SJICKTPOHHBIX
U3/1aHu, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN yUaIUXCsl).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOI0 OOY4YEHHS! CTYIAEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOMU
IpernoJiaBaTesb U3jaraeT OCHOBHbIE, HAU0OJIee CI0KHBIE TIOHATHS TEMBI, a TAKXKE CBSI3aHHbIE 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 Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHHUE
u3ydyaeMoil qucuuiuinHel "Beiciias Marematuka. M30paHHBIE paszienbl BbICHIEM MaTeMaTHKH'.
XKenarensHo ocTaBiATh B padouumx KOHCIEKTaX IO, Ha KOTOPbIX JielaTh IOMETKH,
NOoMYEPKUBAIOIINE 0COOYIO BXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX MOTOKEHHH.

CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTtosTenbHass paboTa BBINONHSIETCS BO BHEAYJUTOPHOE BpeMsl IO 3aJaHUI0 U TpuU
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
JIEATEIbHOCTH.

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 TMOCBSAIIEHBl M3YUYEHUIO HaubOoyiee BaXKHBIX U CJIOXKHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUS TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIeHHBIN
marepuan. llpu pemeHuMM 3agay HYXKHO OOOCHOBaTh KaXIblii 3Tam pelIeHHs, HCXOId U3
TEOPETHYECKUX IMOJOKEHUM N3y4aeMoro Kypca. Ecii CTyIeHT BUIMT HECKOJIBKO ITyTEH PELICHHs,
TO OH JIOJUKEH CpPaBHMTh MX W BBIOpaTh caMblii pallMOHAIbHBIA. PemieHue 3amad M MpUMeEpoOB
clenyeT u3Naratb 1MoApoOHO, BBIYMCIEHUS pacloyiaraTb B CTPOTOM  TOPSIIKE, OTAETSSA
BCIIOMOTaTeNbHbIE BBIYMCICHHS OT OCHOBHBIX. [loydeHHbIi OTBET ClieAyeT MPOBEPSTH Cliocobamu,
BBITCKAIOMIMMH W3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeaeréHHOro THIa HYXHO
IPOI0JKATh JI0 IPUOOPETEHHs TBEPABIX HABBIKOB B PELICHUU.

[To 3aBepiieHHIO U3y4€HHUS MOAYNS NpernojaBaTellb MPOBOJUT KOHTPOJIbBHYIO paboTy C
IEJIBIO TIPOBEPKHU U OLICHKH 3HAHUW U YMEHUH CTYJEHTOB. 3a/laHusl KOHTPOJIBHON pabOThI JOJKHBI
OBITH BBIMIOJHEHBI AKKYpaTHO, MOCJIEI0BATEIbHO, 0OOCHOBAHUE PELIEHUS U OTBET 00s3aTeNbHBI B
KaXI0M 3anaHuu. [Ipu BBINOJHEHHMM KOHTPOJBHBIX pabOT HE MJOMYCKAaeTCsl MCIOJIb30BaHHE
MOOWJIBHBIX YCTPOWUCTB U IaJKETOB.

KomnokBuym — 310 (hopMa npoBesieHUs] y4eOHOTO 3aHATHUS, HAlpaBlieHHass Ha MPOBEPKY U
OLICHMBAHME TEKYILErO0 YPOBHSA 3HAaHWUU CTYIEHTOB. KOJUIOKBHYM INpPOBOIUTCS B NHCbMEHHON
dopme 2 paza B cemecTp. IIpy mOAroTOBKE K KOJUIOKBUYMY CTYICHTBI JOJKHBI BHHUMATEIBHO



[IPOYMUTATBKOHCIIEKTHl JIEKIIMM 10 IpoBepsseMbIM TemaM. Mcrnonb3yss peKOMEHIOBAHHYIO
JUTEpaTypy,HaUTH  OTBETbl HA KOHTPOJBHBIE  BONPOCHI, BBIJAHHBIE IIPENOJABATEIIEM.
[loTpeHnpoBaTbCs B PELICHUU 3a]a4, U3YYCHHBIX HA IIPAKTHUYECKUX 3aHATUAX. 1Ipu BeIOIHEHHH
3aJJaHuil KOJUIOKBUYMa HE JOIIyCKAaeTCs MCIOJIb30BAaHUE KOHCIEKTOB JICKUUMH W IMPAKTUYECKUX
3aHATUH, y4eOHBIX TOCOOMH, CIPAaBOYHUKOB U T.II., MOOUJIBHBIX YCTPOMCTB U T'aJPKETOB.

IIpy nOAroTOBKE K MTOrOBOMY TECTUPOBAHUIO CTYACHT JOJDKEH IIOBTOPHO H3Y4MTh
KOHCIIEKTBl JICKIMA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY,
IIPOCMOTPETh PELICHUS OCHOBHBIX 3a/ad, PEIIEHHBIX CAMOCTOSTEIBHO M Ha IPAKTHYECKUX
3aHATUAX, @ TAKXKE COCTABUTh IIMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BBIHECCHHBIEC HA 3a4€T.



7. OuleHOYHbIE CpeIcTBa

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
KontponbHas padota 1 o reme
"Kpatnbie nnterpanst”
KontponbHas padota 2 1o Teme
"Indepennnanbuple ypaBHEHHS
Komnoksuym 1 o temam «KpatHbie
uHTErpajby, «Auddepenipransape
ypaBHEHUSD
KonTtponsHas padora 3 o teme
"OnepanMOHHbIE UCYUCIICHUS
KonTponbras pabota 3 o teme "Psibr”
Kontponbnas padota 4 o reme «Teopus
BEPOSATHOCTEI»
KomnokBuym 2 1o Temam «Psisiy,
«Teopus BepoATHOCTEI»
Bomnpocs! k sx3ameny NeNel-60
Hrorosoe tectupoBanue uepes [T

Cemectp

3 I1K-4

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

7.2.1. KonrpoabHuasi padora 1 nmo reme ""KpatHsle nuHTerpaanl’’
(HaumeHOBaHUE OYEHOYHO20 CPeOCmea)

Tunosble npuMepsbl 3a1aHUMI

Bapuanr 1
1. | [*dy[” d i
. Wsmenuts mopssiok uHTerpuposanus B unrerpane |, dy |, ,dxu maidita mnnouman

burypsr.
2. Berauciuts [f, x*ydxdy, ecmuD: y = x?, y* = x.

1 Vi-x2 [1-x2-y2
3. BBIUHCITUTH B MOMAPHBIX KoOpamHaTax [ dx fj /WJZ dy.

4. PacCTaBUTH MPEJIENBI HHTETPUPOBAHKS B TPOMHOM HMHTETpase | fv f(x,y,z)dxdydz, ecnu

0671acTh V orpaHHueHa MOBEPXHOCTAMU X = 2,y = 4x, y = 3v/x,z = 0,z = 4. [loctpouts 061aCTh
UHTETPUPOBAHMS.
5. BBIYHCIUT C TIOMOIIBIO [UJINHIPUYECKUX MM CEPUYECKUX KOOPAMHAT | fv ydxdydz,

rmeV:ix?+y?+22=4,x>0,y>0,z>0.

Bapuanr 2
4 2+x .
1. W3MeHHTh MOpPSOK MHTErpupoBaHust B Muterpane [ dx [~ dyw maiith miomasms
burypsi.
2. Berauciuts [f xy?dxdy, ecmuD: y = x?, y = 2x.

3. BeIuuciauTh B MOIIPHBIX KOOPpAMHATAX fo dx f 3%t ! d
. p pa _59x [, pemeld



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

obmacte V orpanudena mosepxHocTamMu x =1, y=3x, y=0, z=>0 , z=2(x%+y?).
[TocTpouTh 00JIACTH HHTETPUPOBAHUSL.
5. BbMUCINTL C TIOMONIBKO  LMJIMHAPHYECKUX MJIM  CEPUYECKMX  KOOPAMHAT

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 o
1. V3MeHUTh TOPSJIOK WHTEIPUPOBAHUS B HHTErpalie fo dx f_ mdyn HAWTH IUIOLIANb

burypsl.
2. BerunciuThb ffD(x + y)dxdy, ecnuD: 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
UHTETPUPOBAHMSL.
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; dxv HAWTH TUIOIAb (DUTYPHL.
2. Beruucnauth ffD x%ydxdy,ecnuD:y =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

obnacte V orpaHMueHa mosepxHocTaMH X =3, y =x, y = 0,z = 0,z = 3x% + y2. Tloctpouts
00JacTh HHTEIPUPOBAHUS.
5. BBIUHCIHTE C MOMOIIBIO IWIMHIPHYSCKAX WM C(HEPUISCKHX KOOPIHHAT fffv ydxdydz,

rneV:x?+y2+2z2=32,y2=x2+2%y>0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 1 BBINONHSAETCS CTYIEHTaMH Ha INPAKTUYECKOM 3aHATHH 6, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 4aca. [Ipu BBIITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpMay (KOHCIIEKTaMH JIEKIUH M MPAKTUYECKUX
3aHATUH, CHPABOYHBIMH MaTepUallaMd, Yy4YeOHHKaMH, Yy4eOHO-METOJAMYECKUMU IOCOOUSIMHU).
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 baina BBICTABISIETCS CTY/ICHTY, €CIIH 3a/laHue BBIMOTHEHO B 00BEMe 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, €CJIH 3a/1aHKE BIMOJIHEHO B 00BEME oT 20 % no 34 %;

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

7.2.2. KouTpoabHas padora 2 no reme " Iudpdepenunajapubie ypasHeHus'"'




(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
Bapuanr 3
f_ X+Y .
X+2Yy
2y Y _Inx+l.
X X

3. y'(y-D=2%y),
npu Y1) =2,y'Q) =-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 OYMaKHBIMU HOCUTENSIMH HMH(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 BBICTABIISACTCS CTYACHTY, €CJIU 3aJaHHE 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 6amta BeICTaBIIAETCS CTYACHTY, €CIIU 3aaHue BbIOIHEHO B 00bEéMe oT 20 % 1o 34 %;

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

7.2.3. KontpoabHas padoora 3 mo Teme "'Psiab1'’
(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. BbruucauTh NpUOIIDKCHHO 3HaveHHe (YHKIUE C yKa3aHHOW TOYHOCTBIO  +/1,004 10
0,0001
0] _ g2

4. Beraucauts ¢ TouHocThIO 110 0,001 j—dx
X
0

5. Paznoxuts B psin Dypbe Ha 3aqanHOM MHTepBasie QyHKImo0 f(X)= npu 0 <x<2m

Bapuant 4
1. UccnenoBaTh Ha CXOQUMOCTD

n’3"
2 Z(2n+1)1n n+l) 2 Z(2 n+1)"
2. OHpeI[eJ'[I/ITB I/IHTepBaH CXO0aAuMoOCTHN pf[)la 1 UCCJIeaoBaTh €Iro CXOAUMOCTh Ha l"paHI/IHaX:

Z Gn= 21))()‘2;?) )Y (13

3. BLI‘II/ICJ'II/ITL NpUOIMKEHHO 3HAaueHHe (GyHKIHH ¢ ykasaHHOH TouHocThio  sin 10° mo
0.0001

1.5
dx
4. BeraucauTts ¢ TouHocThIo 110 0,001 .[ —_
0 3\/ 27+ x 3
5. PaznoxuTts B psin @ypbe HA 3aJJaHHOM UHTEpBaJie QyHKIUIO

2,npu..0 <x <1
f(x)= Ha (0,2)
x,npu.. 1< x <2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabotra 3 BBITIOJHSETCS CTYACHTAMH Ha TPAKTUYECKOM 3aHATHH 22, Ha
BBINIOJIHEHHE paboThl OTBOAMUTCS 2 yaca. [Ipy BHIMOIHEHWH KOHTPOJIbHON pabOThI CTYAEHTHl MOTYT
M0JIb30BAThCA OyMa)XHBIMU HOCHUTENSIMU HH(pOpManuu (KOHCHEKTaMHU JIEKIMH M MpPaKTUYECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaMH, Y4YeOHHKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMU).
3anpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepun oneHku:

KonTponbHas paboTta comepkuT 5 3aaHuii, KaKI0e 3aJaHre OIleHUBaeTCs B 3 Oasia.

3 Oamwia BBICTABISCTCS CTYACHTY, €CJIM 3aJaHHWe BBIMOJHEHO B TIOJHOM O00BEME,
MIPOCIICKUBACTCS. YETKOE YCBOSHUE CTYICHTOM MaTepHalia MOJYJis; TOJHBIE, Pa3BEPHYTHIC OTBETHI
Ha BCE TIOCTABIICHHBIE BOITPOCHI,

2,5 Oasuta BBICTaBIISIETCS CTYICHTY, €CJIH 3aJJlaHHE BBIMOIHEHO B 00bEMe oT 80 % u BhIIIE;



2 Gajula BBICTABIISACTCS CTYJEHTY, €CIIM 3aJJaHHE BBIOJIHEHO B 00bEMeE OT 65 % 10 79 %);
1,5 Gamna BeICTABIISIETCS CTYJIEHTY, €CITU 33JlaHHEe BBITIOJIHEHO B 00BbEMe oT 50 % 1o 64 %);
1 Gay BeICTABISETCS CTYACHTY, €CIIH 3aJaHUE BBIIOJTHEHO B 006&Me oT 35 % 10 49 %;
0,5 Gayia BBICTaBJISIETCS CTYICHTY, €CJIM 3a/1aHKE BBIMOJIHEHO B 00BEMeE oT 20 % no 34 %;
0 GayToB BBICTABISETCS CTYACHTY, €CIIH 3a/1aHKe BHIMOIHEHO B 00BEMe meree 20 %.

7.2.4. KonTpoJjbHas paoora 4 mo Teme' 'Teopusi BeposiTHocTei"'
(HaumenosaHue OYEeHOUHO20 cpedCcmea)

Tunossle npuMepsl 3a1aHUM

Bapuanr 1

1. K onacHoMy nieperpeBy aBUTaTelNsi IpUBOIAT HeeKThl: A3 — HEUCIPaBHOCTh TEPMOCTATA,

A2 — noarekanue BoAbl U3 paauaropa, Al — 00bIIOE OTIOKEHUE €0 HAKUIIM HAa CTEHKaX.
Ornucatb cOOBITHS:

B — Hu ogHOTO NedexTa Bo BpeMst paboThl apurarens; C — TOIbKO OAUH 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 aBromoOuneir mapku 0101 u N aBTomoOmiieir mapku 0111.
[Tony4yena mHPOpPMAILUS O TOM, YTO B IYTH CJIEIOBAHUS TMOBPESKICHBI JBa aBToMoOMis. KakoBa
BEPOATHOCTb, YTO MOBPEKACHBI aBTOMOOUITN Pa3HBIX MApOK?

3. B nmorepee 100 OuneroB, cpeau HUX OAWH BBHIUTPHII B 50 py0., 3 Bemrpeima mo 25.,6
Bourpeimiel mo 10 py6., u 15 Berpeimeir mo 3 py6. Hekro mokymaer omun Ouner. Haiitu
BEPOSATHOCTD:

a) BBIMTpaTh He MeHee 25 pyo.;

0) BeIUrpaTh He Ooee 25 pyo.

4. Tlepoe opyaue 4-opynuitHoi Garapen HPUCTPENISIHO TaK, YTO BEPOSITHOCTH IMOMAJaHUs
paBHa 0,3; ocTajqbHble TPU OPYAUsS COOTBETCTBEHHO BEPOATHOCTH nomnananus 0,2. g nopaxeHus
LEIU JOCTaTOYHO OJHOrO MomnafaHus. J[Ba opyaus NpOU3BENM OJHOBPEMEHHO IO BBICTPENY, B
pe3ynbTare 4ero 1enib Obuia nopaxeHa, HailTu BEposITHOCTh TOTO, UTO IIEPBOE OPYJUE CTPEIISIIO.

5. WcnbITyemblit IpUOOP COCTOUT U3 TPEX MAJOHAAEKHBIX 3JIeMEHTOB. OTKa3bl 2JIEMEHTOB 32
HEKOTOpOe BpeMs T HE3aBMCHMBI, @ MX BEPOATHOCTH PaBHBI cooTBeTcTBEHHO P, P,P,. Haiitn

3aKOH paCHpeIeICHHs, MaTeMaTHYeCKoe OXKHJIaHWE, MOJY, JHUCIIEPCHI0 YKCIa HEOTKa3aBIINX
anemeHToB. [locTpouth ¢yHkIMIO pacnpenenenus. OnpeaenuTb BEPOSITHOCTH TOTO, YTO
OTKa3aBIIMX 3JIeMeHToB Oyner He 6onee n P, =0,03; P, =0,02; P, =0,01; n = 2.

Bapuanr 2

1. Hlaxmartuct urpaer Tpu naptuu. PaccMoTpum coObiTus: Al — BbIMIpaTh y MPOTHBHUKA
NEPBYIO MapTHIO; 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 — Beiurpate Bce Tpu naptuu; E — BeIMrparh ToNbKO ABe mapTuu; @ — BBIUTpATh XOTS ObI
onHy naptuio; K — BeIurpats XoTs Obl 1B MapTUU.

2. U3 50 BompocoB ctyaeHT Boiyunia 40. KakoBa BepOSTHOCTH, YTO €My JOCTaHETCs] OUIIET C
2-Ms U3BECTHBIMU Boripocamu. (B Ousere 2 Bompoca).

3. Urpa «CrioptiaoTo» npeaycMaTprBaeT MOJHBIN BRIMTPHINI MPU OTTAABIBAHUN 6 HOMEPOB U3
49. OnpenenuTh BEPOATHOCTH MTOJTHOTO BBIMTPHIIIA MPH 3aMIOJTHEHUH OJTHOM KapTOUKH.

4. Ctpenok A mopaskaeT MHUIIECHb IPH HEKOTOPBIX YCIOBUSAX CTPEIbObI ¢ BeposTHOCThIO P1 =
0,16, ctpenok B — ¢ BeposarHocThio P2 = 0,5, ctpenok C — ¢ BeposatHocThIO P3 — 0,4. CTpenku nanu



3aJI1 110 MHUIIICHU, U IBC Hy.III/I II0ITIaJ I B IICJIb. qTO BepOHTHee — II0I1aJ1 CTpeJIOK C B MUIICHbL HUJIN
get?

5. Ilocne naUTENBHOM PKCIUTyaTallMM TEXHUYECKOTO YCTPOMCTBA NPOBEPAETCS HCIPABHOCTH
TPEX OJHOTHUIIHBIX Y3JIOB 3TOr0 ycTpoicTBa. BeposTHOCTh 00HapyxuTh y3en HeucnpaBHbiM 0,4. X
— YHCJIO HEUCIIPABHBIX Y3JI0B.

Bapuant 3

1. CtyneHT cman B ceccuto 3 3k3ameHa. Paccmorpum coObitusi: A1 — oTiiMyHas OICHKa Ha
NEepPBOM HK3aMeHe; A2 — OTIMYHAsl OLEHKAa Ha BTOPOM »JK3aMmeHe, A3 — oTiuYHas OleHKa Ha
TPEThEM HK3aMEHE.

Ornucatb coObiTusi: B — ceccuto cnan 6e3 oTnuyHbIX oneHok; C — Ha OTIMYHO cajl TOJBKO
OJIMH 3K3aMeH; J| — Ha OTIMYHO CJaHbl BCE 3K3aMeHbl; E — Ha OTJIMYHO CHIaHbl TOJBKO JIBA
sk3aMmeHa; ' — Ha OTIMYHO choaH XoTd Obl OAMH 3K3aMeH; @ — Ha OTJIIMYHO CAAHBI XOTS OBl /1Ba
HK3aMEHa.

2. Jlnsa OecHpemsTCTBEHHOTO TOJeTa HajJ TEpPpPUTOpHUEH, camMolieT, MpHUOIMXKasch K Hew,
MO/AeT MO PaJAro MaPOJIbHYIO KOJAOBYIO TPYIITY, COCTOSIIYIO U3 HECKOJIBKUX TOYEK U Tupe. Haiitu
BEPOATHOCTH TOTO, YTO PATUCT, HE 3HAIOLIMI MapOoIbHYIO TPYIIY, YraJbIBacT ee, MepeaaB KaKyro-
HUOYIb TPYIIY HAyTaJ, €CJIA YUCIIO KOJOBBIX 3JIEMEHTOB (TOYEK U THUPE) B IPYyIIIIE S.

3. 3amoxk umeet 4 aucka o 10 mudp (0, 1, 2, ... 9). KakoBa BeposITHOCTh OTKPBITh KaMepy

4. B 1ByX ypHax UMEIOTCS YepHbIe U Oelible IIaphl; B IEpBOil ypHE — 3 OenbIX, 4 4EpHBIX; BO
BTOpOil — 5 Genbix, 3 yepHbiX. U3 niepBoil ypHBI Haygady OepyT JBa I1apa, u3 BTOPOH — OJUH HIap.
OTu Tpu 1Iapa MOMEWIAIOT B TPeTbio YpHY. M3 Tperbell ypHBI BbIHUMAOT ojauH Iiap. Haiitu
BEPOATHOCTH TOTO, YTO OH OEJIbIH.

5. o nmuHMYM cBS3M TIepeaaeTcs KOaUpoBaHHEIH ¢ momMomsio OykB A,B,C Tekcr. BepostHOCTH
nepenaun oTaenbHbIX OykB TakoBa: P(A) = 0,5; P(B) = 0,3; P(C) = 0,2. BeposTHOCTh HCKaKEHHS
MIpH Tiepeiaye oTaeabHbIX OyKB paBHa coorBeTcTBeHHO: 0,01; 0,03; 0,02.

a) HaiiTu BeposTHOCTH COOBITHS, YTO CUTHAI U3 ABYX OYKB MPHUHAT 0€3 NCKAKEHUII;

0) Uemy paBHa BEpOSITHOCTh TOTO, UTO MepenaBaics curHan AB, ecnu curnan u3 nByx OykB
OPUHSAT 0€3 UCKAKEHHI?

Bapuanr 4

1. IlpousBenen 3amep nuaMmerpa y Tpex BaiukoB. Paccmorpum coObitusi: Al — mimnHa
JMaMeTpa IMepBOro BaJIMKa YJOBJIETBOpSAET Aomyckam; A2 — JyMHA JHaMeTpa BTOPOrO BajlMKa
YIOBIIETBOPSIET AOMycKaMm; A3 — IiuHa JuaMeTpa TPEThEro BAJIUKA YIOBICTBOPSIET TOMYCKaM.

Omnucats coObITHS: B — nuameTp Bcex BaJMKOB HE YAOBIETBOPsIOT Aomyckam; C — TOJIBKO y
OJIHOTO BAJIMKA JUAMETP YJOBJIETBOPSAET Jomyckam; J| — nuamerp TOJBKO y JBYX BaJMKOB
YAOBIIETBOPSIET onyckaM; E — nuameTp Bcex BaMKOB yJIOBIETBOPSIET Aomyckam; [' — auametp no
KpalilHe Mepe OJIHOTO BajlMKa YAOBJIETBOpseT aomyckam; K — nmamerp mo KpailHeW Mepe ABYX
BaJIMKOB YIOBJIETBOPSIET JOMYCKaM.

2. YdacTHUKOB MarteMmatnueckoi omummnuasl (100 den.) meTomom xkepeObeBKH pa3omim Ha
JIBE TPYNIbl U paccaauiii IO pa3HbIM ayauTopusMm. KakoBa BeposITHOCTb TOro, 4TO JBOE
MIPETEHACHTOB Ha IMEPBOE MECTO OKKYTCS B PA3HBIX ayTUTOPUSIX?

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

4. JlBa nmaTdyMKka TOCHUIAIOT CHUTHANBI B OONIMH CUTHAN CBS3M, NMPUYEM YHCIO CHUTHAJIOB
MIEPBOr0 M BTOPOTrO AATYMKA OTHOCATCA Kak 3:2. BeposATHOCTh MONYYHUTh UCKAKEHHBIA CUTHAI OT
nepsoro aatuuka 0,05, ot Broporo — 0,06. KakoBa BeposITHOCTh TOT0, YTO HayAauyy BHIOpAHHBIN U3
o011ero KaHajla UCKaXEHHBIA CUTHAJ MIOCIaH MEPBBIM JaTYUKOM.

5. UcnbiTyemblii mpuOOp COCTOUT U3 TPEX MAJIOHAICKHBIX 3JIeMEHTOB. OTKa3bl SJIEMEHTOB 3a

HEKOTOpoe BpeMs T HE3aBUCHMBI, a UX BEPOATHOCTH paBHBI cOOTBETCTBEHHO P, P,, P,. Haiitn
3aKOH pachpe/esieHus, MaTeMaTH4ecKoe OKHUIaHUE, MOy, TUCHEPCHUI0 YHUCIa HEOTKa3aBIIHUX



anemeHToB. Iloctpouth (¢yHKIUMIO pacnpenencnus, OnpenenuTb BEpPOSATHOCTh TOTO, YTO
OTKa3aBIINX 3JIEMEHTOB Oyner He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

Kpartkoe onucanue M perjiaMeHT BbINOJTHEHHUS
KontponbHast pa®ota 4 BBINOJHSETCS CTyAEHTaMM Ha IpaktudyeckoMm 3aHsatuu 30, Ha
BBINOJIHEHHE paboThl OTBOAMTCS 2 yaca. [Ipu BHIOJHEHNH KOHTPOJIBHON pabOThI CTYAEHTHI MOTYT
H0JIb30BaThCs OYMa)KHBIMU HOCUTENSIMU HH(OpManuu (KOHCIIEKTaMH JIEKUUH M MPaKTHYECKHX
3aHATUH, CHPAaBOYHBIMH MaTepUalaMH, YYEOHHKaMH, Y4eOHO-METOAMUYECKUMH MOCOOUSMU).
3arpelieHo noiIb30BaThCsl MOOUIBHBIMHU YCTPOMCTBAMHU U TaKETAMHU.

Kpurepun oneHku:

KonrtponbHas pabota cogep KUt 5 3ajaHui, KakKJJ0€ 33/1aHue OIleHUBaeTcs B 3 Oaia.

3 Oamna BBICTABISAETCS CTYACHTY, €CIU 3aJaHWe BBIMOJIHEHO B IOJHOM 00BEME,
MPOCIICKUBACTCST YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOJYJIs; TOJHBIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

2,5 Gaia BBICTABIISETCS CTYACHTY, €CIIU 33JaHHE BBITIONHEHO B 00bEMe oT 80 % U BhIIIIE;

2 0aJula BBICTABIISCTCS CTYIEHTY, €CIIH 33JJaHHE BBIMIOJIHEHO B 00bEMe OT 65 % 110 79 %;

1,5 Gaya BBICTaBISETCS CTY/ICHTY, €CIIH 3a/IaHNe BHIMTOITHEHO B 00BEMe oT 50 % 10 64 %;

1 Gasn BeICTaBISIETCS CTYACHTY, €CIIH 33JaHKEe BBIOTHEHO B 00bEMe oT 35 % 10 49 %;

0,5 6ayuta BEICTABIIICTCS CTYJCHTY, €CITU 3aaHue BBITTOJIHEHO B 00béMe oT 20 % mo 34 %);

0 GanyoB BBICTaBJISETCS CTYACHTY, €CJIH 33/1aHKe BhIMOIHEHO B 00bEMe menee 20 %.

7.2.5.KonnokBuym 1 mo_ temam "Kpartnble unTerpajnl'’, "JIlnddepenuuaibubie
ypaBHeHus'

(naumenosanue oyeHouHo20 cpeocmsa)

Bonpocs! k ko/L10KBHYMY 1

1. [ousTHe MHTErpaIbHOM cyMMbl pyHkimu f(X,Y) 3amanHoii Ha AByMepHOit oOiacTu D
. IBOITHOM MHTETpaJl U €ro FreOMETPUUECKUI CMBICIT
. CBoiicTBa IBOMHOTO MHTETpaIa
. Beruncrienne JBOMHOIO MHTETpasia B IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT
. IlonsipHbIE KOOPAMHATHI, BBHIYUCICHHE IBOHOTO HHTErpaia B MOJIIPHBIX KOOPAMHATAX
. Beruncnenue miomaaen miockux Guryp 1 06beMoB Tell C TOMOIIbIO JBOMHOTO HHTErpaja
. IlonsiTue nunTerpanbHoil cymmsbl pyHkuuu f(x,y,z) 3a1aHHOI Ha TpeXMepHOH o0nacTu
. Tpoiinoii uHTErpan u ero Gpu3nUecKuii cMbICI
. CBolicTBa TPOMHOTO MHTETpasa

10. Beruucnenue TpoitHOro HHTErpaia B MpsIMOYTOJIbHON CHCTEME KOOPMHAT

11. Beuucnenue oObema Tela W KOOPAMHAT €ro IEHTpa MacC C IMOMOIIBIO TPOWHOTO
MHTETpaa

12. unmuaapudeckne KoopauHaThl. TpoWHOW WHTErpat B IMUIMHIPUYECKUX KOOPAWHATAX H
€r0 BBIUMCIIEHHE

13. Iuddepennmanbubie ypaBHEHUST 2-0T0 TOPSIKA, JONMYCKAIONINE MOHWKEHUE TopsaKa 1-
Oro THUIA U METOJ] OTBICKaHMsI UX PELICHHUS.

14. TnddepenunanbHble ypaBHEHUS 2-0T0 MOPsAKA, JTOMYCKaOMe MOHWKEHHE MopsIKa 2-
Or0 THIIA U METOJ OTBICKAHMSI UX PELICHUS

15. TnddepenunanbHbple ypaBHEHUS 2-0T0 MOPsAKA, JTOMYCKaloue MOHMKEHHE MopsIKa 3-
€ro TUIAa U METOJI OTBICKAHUS X PELIECHUs

16. Jluneiinbie ogHOpOAHBIE TUDEepeHITHANTbHBIC YPABHEHHS N-OT0 MOPSIIKA, CBOWCTBA €ro
peLeHui

17. Ctpykrypa obmero pemenust JIOIY n-oro mopsiaka

18. Ompenenenne TUHEHHON 3aBUCHUMOCTH (DYHKIMH. YCIIOBUS JHMHEHHON 3aBUCUMOCTH H
JTUHEHHON HE3aBUCUMOCTH JIBYX (QYHKITHHA

OO NO OB WN



19. Onpenenurens BpoHCKOTo 1 €ro cBOMCTBa

20. Jluneiinpie opHOponHble auddepeHInanbHble YpaBHEHHUS BTOPOrO IMOpSAJKa C
NOCTOSIHHBIMU K03 punmenramu

21. CtpykTypa OOIIEero pemeHus JUHEHHBIX OJHOPOIHBIX MU (epeHInaIbHbIX YpaBHEHUS
BTOPOTO TOPSI/IKA C TIOCTOSSHHBIMU KO3 (QUIIEHTaMH

22. XapaKTepuCTUYECKOE YpaBHEHHE MJisi JIMHEHHBIX OAHOPOIHBIX U depeHInaTIbHbIX
yYpaBHEHHSI BTOPOTO MOPSAKA C IOCTOSHHBIMU KO3 pUmeHTaMu

23. Bua oOmiero penieHus JIMHEHHBIX OJJHOPOIHBIX AU(hepeHIInaTIbHBIX YPaBHEHUS BTOPOTO
HopsiIka C TOCTOSHHBIMU KO3((UIIMEHTaMu IS CIy4aeB, KOTJIa KOPHU XapaKTEPHCTUYECKOTO
ypaBHEHHUS JEHCTBUTENbHBIE Pa3IMUHbIe YHCIIa

24. Bun o01iero pemieHust TMHEHHBIX OJHOPOIHBIX MU (epeHIMATBLHBIX YPaBHEHUS BTOPOTO
NOpsKa C MOCTOSHHBIMU KO3 GUIUEHTaMH JUIsl CIy4aeB, KOTJa KOPHU XapaKTePUCTUYECKOTO
YpaBHEHHS IeHCTBUTENIbHBIE OJJUHAKOBBIEC YHCIIa

25. Bup oO1ero pemieHust TMHEHHBIX OTHOPOAHBIX TUd(epeHIaTbHbIX YPaBHEHHUS BTOPOTO
HopsiIka C TOCTOSHHBIMU KO3((UIIMEeHTaMu ISl CIy4aeB, KOT/Ia KOPHU XapaKTePHCTUYECKOTO
YpaBHEHUS KOMILJICKCHBIC YHCIIa

26. JIuneiinble HEOHOPOIHBIE MU epeHIInaNIbHBIe yPaBHEHUS N-0T0 MOPSIKa

27. CTpyKkTypa 00111ero peieHus JMHEHHbIX HEOAHOPOAHBIX AU PepeHInalIbHbIX YPaBHEHUS
N-0ro mopsiIKa

28. Merton Bapualud MPOU3BOJIBHBIX MOCTOSHHBIX MJI OTBICKAHHUS YACTHOTO pPEIICHUS
JMHEWHOTO HEOTHOPOAHOTO MU(PEepeHIINATHLHOTO YPaBHEHUS BTOPOTO MOPSIKA

29. IlpaBas wyacth crmeuumanbHoro Buaa JIHIAY 2-oro mopsaka ¢ MOCTOSHHBIMH
KO3 UITMEHTAMH

30. Meron HeompeneNneHHbIX KOI(PQPHUIMEHTOB [UIsl OTHICKAHWS YaCTHOTO PpEUICHHS
HEOJHOPOJHOTO JIMHEHHOTO MU((HEpEeHIINATFHOTO YPAaBHEHUsI BTOPOTO MOPSAKA C MPABOM YaCThIO
CIEIHAIBHOTO BUAA

Tunosble npuMepsbl 3a1aHUM

Bapmuanr 1

1. Yro Takoe unTerpanbHas cymma ¢pyaknuu f(X,y) Ha 1ByMepHO# obmactu

2. JlaTh onpezienieHre TPOMHOT0 MHTErpaa.

3. Kak BBYMCHSIOT [BOWHON WHTErpall B MPSIMOYTOJBHOH CHCTEME KOOPAHMHAT TIO
NpaBUIBHOMN IByMEpHOI 06nacTu.

4. Kak HaiiTu o0bema Tesia ¢ MOMOIIBI0 TPOHHOTO UHTETpaja.

5. Bun naBoifHOro wuHTerpanza B MNOJNApHBIX KoopauHarax. IIpeoOpasoBanue ABOHHOIO
MHTETpaia IpH Mepexo/ie U3 JeKapTOBOIl MPSAMOYTOJIbHON CUCTEMBI KOOPAUHAT B MOJIIPHYIO.

6. Kakue ypaBHeHUs Ha3bIBatoTCs quddepeHmanbHbMu. [Tpumep

7. Yto Ha3bIBaIOT peuieHueM nuddepennuansHoro ypasuenus. [pumep

8. luddepennmanbHbie ypaBHEHUs 1-0ro mopsiaka ¢ pa3aessiolMMHICs IEPEMEHHBIMH;

Y METOJ] OTHICKaHUsI €T0 PEIICHUS.

9. Buz obuiero penieHre TMHEHHOTO OIHOPOIHOTO AU epeHIInanbHOro ypaBHeH!sI BTOPOTO
MOpsAKa C MOCTOSHHBIMU KOX(pUIMEHTaAMH IJis Ccllydas, KOrJa KOPHH XapaKTepUCTHUYECKOIO
YPaBHEHHUs JEHCTBUTEIBHBIE Pa3INYHBbIE.

10. duddepennmanpapie ypaBHEHUS 2-0T0 MOPSIKA, JOMYCKAIONINE MTOHIKEHHUE MOPSAKa
METO/]] OTBICKAHUS UX PELIECHUS

Bapuanr 2

1. Kak cocraBuTh HHTErpasibHyto cymmy Gyukimu f(X,y) Ha 1ByMepHO# 001acTH.

2. KakoB (pu3nueckuii cMbICT TPOHHOT'O HHTErpaa.

3. Kakas nBymMepHass o007acTh Ha3bIBa€TCsl MPABUIBLHOH B TPSIMOYTOJBHOH CHCTEME
KOOpJMHAT.



4. Kakoii cucreMoil HepaBeHCTB HEOOXOIUMO 33/1aTh IBYMEPHYIO 00J1acTh, YTOOBI MOITYYUTh
npeJiebl MHTETPUPOBAaHUS B IOBTOPHOM JABYKPAaTHOM HHTErpaie?

5. Kakast nBymepHas o0jacTh Ha3bIBaeTCs NMPABHJIBHOW B MOJSIPHOW CHCTEME KOOpPIMHAT.
Kakoii cuctemoii HepaBeHCTB HEOOXOAUMO 33]aTh ABYMEPHYIO 00J1aCTh, YTOOBI OTYYUTH HPEIEIIbI
MHTETPUPOBAHMS B TIOBTOPHOM JIBYKPAaTHOM MHTETpaJIe B MOJIIPHON CUCTEME KOOPAMHAT

6. UTo Ha3bIBalOT HAYAJILHBIMU YCIOBUSMU 1Sl A depeHnnaibHoro ypasuenus. [Ipumep

7. Kakoii Buz uMeeT JInHEHHOE OJHOpOIHOE MU dEepPeHIINATHLHOE YpaBHEHUE 2-0r0 TIOPSIKa,
U KaKOBa CTPYKTYypa €ro OOIIEero pelieHusl.

8. Bun o0riero pernieHrne THHEHHOTO0 OAHOPOTHOTO TU((HEepEeHITUAIBHOTO YPaBHEHUS BTOPOTO
MOpsAKAa C MOCTOSHHBIMU KO3(pdUIMEHTaMH IJis cllydas, Korja KOPHHM XapaKTepHUCTHUYECKOTO
yYpaBHEHHS ICHCTBUTEIIbHBIE OJJMHAKOBEIC.

9. luddepennmanbubie ypaBHEHUSI 1-0ro mopsaka B MOJHBIX TuddepeHnnanax u MeTo.
OTBHICKaHHUS UX PEUICHHUS.

10. B kakoM BHJE cleIyeT HCKaThb YacCTHOE pEIIeHHEe HEOJAHOPOAHOI0 JHHEHHOro
mudQepeHnaIbHOro0  ypaBHEHHS ~ BTOPOTO  TOpsIKa,  €CIM  ero  mpaBas  4acThb

f(x) = 3>

Bapuant 3

1. Kakue neicTBus HEOOXOIUMO BBIMIOJHUTH, YTOOBI COCTABUTh WHTETPAIBHYI0 CYMMY
dyukuu f(X;y) Ha AByMEepHO# 00IacTH.

2. CBoiicTBa TPOITHOTO MHTETpaIa.

3. Kak ompenenuTh BepXHUE M HIDKHUE TIPEJCIBI B TIOBTOPHOM JBYKPATHOM HMHTETpaie MpH
WHTETPUPOBAHUY 110 IPABUIILHOM IBYMEPHOI 00JIaCTH B MPSAMOYTOJIBHOM cUCTeMe KOOPAMHAT.

4. Kak HaiiTu JeKapTOBbl KOOPIMHATHI LIEHTPA MACC TeJia C IOMOILIBIO TPOMHOI0 MHTErpasa.

5. Kak BBIUMCHSIOT IBOMHOW HWHTErpajl B MOJSPHONW CHCTEME KOOPAWHAT IO MPaBUIBHON
JIBYMEpPHOM 00Js1acTH.

6. UTo 1OMKHO CoNlep:KaTh ypaBHEHUE, YTOOBI €ro Ha3bIBAIH MU (HepeHIIMaTbHBIM.

7. UYem ompenensieTcs KOJUYECTBO HAYAIbHBIX YCIOBUUA i Jaud@epeHInaibHOro
YpaBHEHHUS.

8. JluneitHple OMHOpPOAHBIE JH(QEpEeHIIMATBHBIE ypaBHEHUS N-Or0 MOpPSAKa, CTPYKTypa
00IIero perieHus.

9. Bun o01iero pemnieHne TUHEHHOTO 0OHOPOIHOTO TU((EPSHIIMATEHOTO YPABHEHHSI BTOPOTO
MOpsAKAa C TMOCTOSHHBIMU KOX(pUIIUEHTAMH Ui Cllydas, KOTJa KOPHH XapaKTepUCTHUECKOTO
ypaBuenus K, =5;k, =5

10. Omuoponanbie auddepeHuaIbHbIE YpaBHEHUS 1-0T0 TOpsAIKa U METOJ| OTHICKAHUS WX
peleHus

Bapuanr 4

1. Kak BbUHCHSIOT TPOHHOM WHTErpad B MPSAMOYTOJIbHOW cHUCTEME KOOpAMHAT IO
NPaBUIBHON TpEXMEpHON 00IacTH.

2. Kak BBIYHMCIUTH TUIOMIA/H TUIOCKOH (PUTYPBI ¢ TOMOIIBIO JJBOWHOTO HHTETpaIa.

3. Hunuaapudeckre KoopauHaThl. TpoifHOW WHTErpal B UWIMHAPHUYECKHX KOOpIMHATAX.
[IpeoOpazoBanne TPOWHOrO MHTErpajia MpH Mepexoie U3 JAeKapTOBOM MPSIMOYToJbHON CHCTEMBbI
KOOpJMHAT B HUINHIPUYECKYIO CUCTEMY. M €0 BBIYHCIIEHUE.

4. KakoB reOMETpUUYECKHI CMBICIT TBOMHOTO HHTETpAJIA.

5. Kakas TtpéxmepHas oO0jacTh Ha3bIBAaeTCS MPABWIBHOW B MPSMOYTOJIBHOW CHCTEME
koopauHat. Kakoit cuctemoil HepaBeHCTB HEOOXO0IMMO 33/1aTh TPEXMEPHYIO 00J1acTh

6. Uem onpenensiercs Opsiok AuddepeHInalbHOro ypaBHEHHUS.

7. Bua o01iero pemieHne JMHEHHOTO 0 HOPOAHOTO MU depeHITnanb,HOT0 YpaBHEHHS BTOPOTO
MOpsIIKA C TOCTOSHHBIMH KOX(PGUIIMEHTaAMH JIs ClIydas, KOTJa KOPHH XapaKTePUCTHUECKOTO
YpaBHEHUSI KOMIUIEKCHBIE YUCIIA.



8. Jluneiinbie nuddepeHnaNbHbIE YpaBHEHHsS] 1-0r0 MOpsAKa W METOA OTBICKAHHUS WX
penieHHs

9. Meron BapuanMy NPOU3BOJBHBIX MOCTOSHHBIX JUIS OTHICKAHHWS YaCTHOTO pEIICHUS
JMHEWHOTO HEOJHOPOIHOTO TU(PEPEHIIMATHLHOTO YPABHEHUS BTOPOT'O MOPSIKA.

10. Muddepenunanbupie ypaBHeHUs: bepHYIIM U METO/ OTBICKAHUS UX PELICHUS

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
KomnokBruym 1 mpoBOoAMTCS Ha MPAKTHYECKOM 3aHATHH 15 B BUJIE MTUChMEHHON pabOThI, HA
BBITIOJTHEHHE PabOTH OTBOIUTCS 2 yaca. Ha KOJTOKBHyME HE JIOMyCKaeTCs UCTIOIb30BaHUE KAKUX-
anb0 CIpaBOYHBIX MAaTEpUaioOB, KOHCIEKTOB JIEKUWH W MPAKTUYECKUX 3aHATHH, MOOMIbHBIX
YCTPOMCTB, FaJKETOB.

Kputepun omneHku:

Pa6ota conepxkut 10 3amanuii, Kaka0e 3a1aHue olleHuBaeTcs B 1,50ama.

1,5 Oamra BBICTABISETCS CTYISHTY, €CIM 3aJaHUE BBHIMIOJHEHO B IIOJIHOM 00BEME,
MPOCIICKUBACTCS YETKOE YCBOCHUE CTYIIEHTOM MaTepuana MOJYJIs; MMOJIHbIC, pa3BEPHYTHIE OTBETHI
Ha BCE ITOCTABJICHHBIC BOIIPOCHI;

1,25 Ganna BBICTaBISIETCS CTYIEHTY, €CIIU 33JJaHUE BBINMOIHEHO B 00bEMe oT 80 % u BbIIIIE;

1 Gan BeICTaBIISICTCS CTYIEHTY, €CIIH 33JJaHHE BBIIIOJIHEHO B 00bEMeE OT 65 % 1o 79 %

0,75 Ganna BICTaBISETCS CTYACHTY, €CIIH 3a/IaHKe BHIMOIHEHO B 00BbEMe oT 50 % 10 64 %;

0,5 6ayuta BEICTABIIICTCS CTYJCHTY, €CITU 3aJJaHKe BBITIOJIHEHO B 00b&Me oT 35 % 10 49 %

0,25 Ganna BeICTaBISETCS CTYACHTY, €CIH 3a/1aHue BhIMOIHEHO B 00bEMe oT 20 % 10 34 %

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

7.2.6. KoanoxkBuym 2 no remam ""Psaanl’’, ""'Teopusi BepositTHoCcTEH "
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Bonpocs! K KOJUIOKBHYMY 2
1. Yro Takoe uncioBoii psaa. [Ipumep. Uto Ha3biBaeTcsa cymMmoil psaa. Kakoit psn Ha3biBaeTcs

CXOJSAIMIMMCS, Kakol pacxonaumcst. beckoneuHast reomeTpudeckasi IpoOrpeccus U ee CyMMa

2. HeoOxomuMblif MpU3HAK CXOJMMOCTH YHUCIOBOro psna. Kak ero MOXHO HCIIOJIB30BaTh
JUISL UCCTIEI0OBAHUS CXOAMMOCTH psJa

3. JlocTaTouHble MPU3HAKH CXOJUMOCTH PSA0OB C MOJOXKHUTEIbHBIMU YI€HAMH (CpaBHEHUS,
Janambepa, pagukaabHbIi, HHTETpalbHbIN). [IpuMepsl

4. 3nakouepenywoomuecs psnabl. Teopema JleiiOHuna u e€ HCMNONb30BaHHME IS
NpUOIMKEHHBIX BBIUMCICHUNH CYyMMBI psjia

5. 3HakonepeMeHHble psabl. JlocTaTouHble MNpHU3HAKK CXOJUMOCTH. AOCONIOTHAs H
YCIIOBHAs CXOAMMOCTh

6. CrenenHo#t psia. MHTepBan CXOAMMOCTH CTENEHHOTO PsJia, PAIHYC CXOAUMOCTH, KaK €ro
HaWTH

7. Panel Teitnopa u Makinopena i ynkiun f(x). [pumepst 1 GyHkuit: cos(x), sin(x),
In(1+x), exp(x).

8. Hcnonp3oBaHue psAAOB JUIsl BBIYUCICHUA NPUONMKEHHBIX 3HAUeHUN (QYHKIMHA H
OTIpeiIeNIEHHBIX MHTETPAJIOB C 3a/IaHHON TOYHOCTHIO

9. Tpuronomerpuueckuii psa. Kospdumumentsr @ypoe, psag Pyppe g GyHKUuMi c
MIEPUOJIOM 2 Tt

10. Paznoxenue B psig Pypbe YETHBIX M HEUETHBIX MEPUOANYECKUX (PYHKUIUI

11. ®dyuxuuonanbHeI psia. O61acTh CXOAUMOCTH psaa

12. CpoiicTBa CTENEHHBIX PSIOB

13. Vcnonb3oBaHue psIOB JUIsl OTBHICKAHMS MPUOIMKCHHBIX pemeHnid auddepeHnanbHbIX
YpaBHEHUU

14. Ycnosue Qupuxie mist QyHKITUN

15. Ycnosue cxonumoctu psiga Pypbe K QyHKINH, A1 KOTOPOW OH 3aIlluCcaH



16. Koo puuuentsr dypre, psa Oypbe A GyHKuuii ¢ nepuogom T

17. Paznoxxenue B psig Pypbe HEMEPUOIUICCKUX (YHKITUNA

18. OproronanbHbie Ha oTpe3ke [a; b] GpyHKIHH

19. ®opmyibl KOMOMHATOPUKHU

20. Yro takoe ucnbitanue, coOsitue. IIpumep. Kakue coObITHs Ha3bIBAlOT CIIydailHBIMHU,
JIOCTOBEPHBIMH, HEBO3MOXKHBIMU. [Ipumep

21. Kakue coObITHSI Ha3bIBAIOT HECOBMECTHBIMH, HE3aBUCUMBIMU. [Iprmep

22. Yto Takoe cymMMa COOBITHH, Mpou3BeaeHne coobiTuid. [Ipumep

23. Kakue coObITHSI Ha3BIBAIOT MPOTUBOIIOIOKHBIMU. [Ipumep

24. Yro takoe mnoiiHas rpymnmna coObiTuil. YUTo Takoe 3y1eMEHTapHbIE MCXOJbl MCIIBITAHUS.
IIpumep

25. YTto Takoe OTHOCUTENIbHAs 4YacToTa COOBITUS, B U€M 3aKIIOYAeTCsl CBOMCTBO
YCTOMYUBOCTH OTHOCUTEIBHBIX YaCTOT, YACTOTHOE OIPE/ICIIEHUE BEPOSATHOCTH COOBITHS

26. Knaccuueckoe omnpeneneHue BeposiTHOCTH coObiTus. Ilpumep. CBolicTBa BEpOSTHOCTH
cOOBITHS

27. VYcinoBHas BepoOATHOCTb. BeposTHOCTh mpou3BereHUs coObITHH. BeposTHOCTH
IIPOM3BEICHUS HE3aBUCUMBIX coObITHi. [Iprmep

28. BeposATHOCTM CyMMbl HECOBMECTHBIX COOBITHI. BeposTHOCTM CyMMBI COBMECTHBIX
coObITuil. [Ipumepsl

29. [loBTOpHBIE HE3aBUCHMBIE HcnbITaHusl. Popmyna beprymnu

30. AcummroTrueckue GopMyIibl

Tunossle npuMepsl 3a1aHUM

Bapuanr 1

1. HeoOxoauMmpbIil MpU3HAK CXOJUMOCTH

2. lapMOHHYECKHH PsiI.

3. YcnoBus Jleiibaua.

4. AAropuUTM UCCIIEJOBaHMS Ha CXOJMMOCTb 3HAKOMOJIOKUTEIbHBIX PSAIOB.

5. ObnacTh CXOAUMOCTH (PYHKIIMOHAIBHOTO PSAA.

6. ®opmyna monHOU BepostHOCTH. [Tprmep.

7. Marematndeckoe 0XMJIaHHE U AUCTIePCHs TSl OMHOMHHAIBHOTO 3aKOHA

8. Kakas oreHka Ha3bIBae€TCs TOUCYHOW, Kakas MHTEPBaIbHOW. UTO Takoe NOBEPUTEIIbHAS
BEPOATHOCTb U JJOBEPUTEIIbHBIN HHTEPBAJI

9. Kaxk ocymecTBIsIOT MPOBEPKY THITOTE3BI HA OCHOBE KPUTEPHUS

10. BuHOMMHANBHBIN 3aKOH paclpeneIcHUs

Bapuanr 2

1. Yro Takoe uncnoBoil psaa. IIpumep.Uto Ha3zpBaeTcs cymmon psa. Kakoi psn Ha3zpiBaeTcs
CXOIAILIMMCS, KaKO! pacxoasiuumMcs. beckoneynas reoMeTpuyeckas porpeccus U ee cymma

2. Paznoxenue B psijg Oypbe HEMEPHUOINUECKUX (HYHKIHN

3. CoiicTBa cxoaaumxcs psaaoB. HeoOxoaumplil pu3HaK CXOJUMOCTH YHCIOBOTO psiaa

4. PanukanbHbli npu3Hak Komm

5. JloctaTouyHble NMPU3HAKU CXOJUMOCTH PSAOB C IOJIOKUTEIBHBIMU YJ€HaMHU (CpaBHEHUS,
Janambepa, paguKaabHbIA, THTETPAbHBIN).

6. ®opmynsl beiteca. [Ipumep

7. Marematnyeckoe 0>kMJIaHUE U TUCTiepcus JUisl 3aKoHa pacnpezaenenus [lyaccona

8. Kak omnpexnensiercs IOBEpPUTENbHBIM MHTEpBal Ui MaTEeMAaTUYECKOTO OXHJIAHUS
CIIy4aliHOM BEJIMYMHBI X C HOPMaJIbHBIM 3aKOHOM PacIpeeNICHUs [TPU U3BECTHOM G

9. Kak oCyIIeCcTBISIOT IIPOBEPKY THIIOTE3h! O 3aKOHE pacipenenenus. Kpurepuit ¥° u kak oH
UCIIOJIB3YETCS

10. ®opmyns! betieca. [Ipumep



Bapuanr 3

1. 3rakouepenyromuecs psabl. Teopema JleitOnua

2. Paznoxenue B psax Oypbe YETHBIX U HEYCTHBIX EPHOIUUECKUX (HYHKIIHMA

3. CreneHHoil pan. IHTepBan cX0AMMOCTH CTENIEHHOTO psijia, paguyc cxoauMmocT. CBoiicTBa
CTETICHHBIX PSAJIOB

4. NnrerpanbHblil npu3Hak Komn

5. Tpuronomerpuueckuii psaa. Koapdbunuentsr Oypre, psag Oypwe, ycioBrue paziokKHMOCTH
¢ynkunu B psag ypse

6. [ToBTOpHBIC HEe3aBUCHMEBIE UcTbITanus. Dopmyna bepuymu. [Tpumep

7. CBs3p MareMaTW4ecKOro OXHUIAHHUA CpPEIHEro  apu(pMeTH4YecKOro  OJWHOKOTO
pacrpefeiéHHBIX CIyYalHbIX BEJIIMYMH C MAaTeMaTHYECKUM OXXUAAHMEM KaKJIOW ciydyalHOM
BEITMYUHBI

8. Kak ompenensercs OOBepUTENbHBIA WHTEpBAN MJiI MAaTEMaTHYECKOTO OXHIAAHUS
CIIy4aifHOM BEJIMYUHBI X C HOPMaJIbHbIM 3aKOHOM PacIpe/IeleHUs P U HEU3BECTHOM G.

9. Kakas 3aBUCUMOCTP MEXIy BEIMYMHAMHM Ha3bIBAC€TCS CTATUCTUYECKOW, Kakas
KoppensanronHou. [Ipumep Ha rpadukax paccenBaHus

10. MaTtemaTtrueckoe OXUAaHUE U AUCTIEPCHs 1151 OMHOMHHAILHOTO 3aKOHA

Bapuanr 4

1. ®ynkunonanbHbIi pag. O01acTh CXOJUMOCTH psijia

2. Hcnonb3oBaHue psAoOB Ui OPUOJIMKEHHBIX BBIYMCICHMH 3HAaueHUH (QyHKUUH,
OIpEIENIEHHBIX UHTETPAJIOB C 3a/IaHHON TOYHOCTBIO

3. AroputM UCCI€A0BaHUS HAa CXOAUMOCTD 3HAKOIIOJIOKUTENBHBIX PSAI0B

4. Tpuronomerpuueckuii psia. Koapounuents: @ypoe, psg @ypbe, ycaoBUe pazaoKUMOCTH
¢bynkuuu B psag ypse

5. Ucnonp3oBaHue psa10B JUIsl OThICKaHUS MPUOIMKEHHBIX pelleHni AudpepeHnanbHbIX
ypaBHEHUU

6. CBs3p QuCIIEpCHU CPETHETO apu(METHYECKOTO OJMHOKOTO PACTIPENCIEHHBIX CIyYailiHbIX
BEJIMYMH C JUCIIEPCUEH KaXKIOM CIIy4ailHOM BEIVMYHUHBI

7. Kakue runoresbl Ha3bIBalOTCS CTATUCTUYECKUMU. B ueM 3akiro4aroTcst OMOKU NEPBOro U
BTOpOro poaa? Kak Ha3pIBaeTCsl BEPOATHOCTh COBEPIIMTH OIIUOKY MepBoro poaa?

8.3akon pacnpenenenus. [lyaccona.

9. Kak HallTM BEpOATHOCTh TOTrO, YTO CIy4yalHasBEIMYMHA C HOPMAJbHBIM 3aKOHOM
pacnpenenenns OTKIOHUTCS OT MaTeMaTHYeCKOro 0)KMJaHUS Ha BEJIMYHMHY, HE HPEBBIIIAIONIYIO
3aaHHoro uucna. [IpaBuiio Tpex curm

10. ®opmyia mostHOM BeposiTHOCTH. [Ipumep

Kparkoe onucanue U perjiaMeHT BbIIOJHEHUSI
KomnnokBuym 2 mpoBOAUTCS HA MPAKTHUECKOM 3aHATHHU 31 B BUEe MUCbMEHHOM paOboThI, HA
BBITIOJIHEHHE PabOThI OTBOAMUTCS 2 yaca. Ha KoUIoKkBUyMe HE JOIMYCKAaeTCsl UCIOIb30BAHNE KaKUX-
aub0 CIpaBOYHBIX MAaTEPUATOB, KOHCIIEKTOB JIEKIUH W MPAKTUYECKUX 3aHITHHA, MOOMIbHBIX
YCTPOMCTB, TaJIKETOB.

Kpurtepum oueHku:

Pa6ora conepxxur 10 3amanuii, kaxxaoe 3a1anue omeHrnBaercs B 1,56amna.

1,5 OGamma BBICTaBISETCS CTYIACHTY, €CJIH 3aJlaHWE BBITIOJIHEHO B TOJHOM 00BEME,
MIPOCIICKUBACTCS. YETKOE YCBOSHUE CTYICHTOM MaTepHalia MOJYJis; TOJHBIE, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

1,25 Gasna BbICTaBIsIETCA CTYACHTY, €CIIU 33/1aHUE BHIOJIHEHO B 00bEMe oT 80 % u BhIlIIE;

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

0,75 Ganna BBICTABISETCS CTYACHTY, €CIIH 3a/IaHUE BHIMMOTHEHO B 00BEMe oT 50 % 10 64 %;



0,5 Gaa BbICTABIISIETCSl CTYACHTY, €CIIH 3a/laHUE BHIMOIHEHO B 00bEMe oT 35 % 110 49 %
0,25 Gamna BBICTABISIETCS CTYJICHTY, €CIIM 3aJIaHue BBITTOTHEHO B 00BEMeE oT 20 % 10 34 %
0 GayTOB BBICTABISETCS CTYACHTY, €CIIH 3a/1aHKe BHITIOTHEHO B 00bEMemenee 20 %.

7.2.7.ATOroBoe TECTUPOBAHUE
(HaumeHnosaHUe OYEHOUHO20 CPeOCmea)

TunoBble npuMepsbI 3a1aHNI

Monayasb 9. KpaTHbie HHTerpaJjibl
1. JIBOitHO# MHTErpall B MOJSIPHBIX KoopauHaTax ot ¢pyHkiwu f(r,p) no odmactu D
uMeeT BUJ

+A) [[T(r.p)rdrdp C) [[ F(r,p)pdpdr

B) [[f(r.p)drdp D) [[ f(r.¢)redrde

2. TpoliHO# MHTErpall B IWIMHAPHYECKUX KoopauHaTtax oT pyukuuu f(r,e,z) no
obnactu D umeer Bun

A) jjf(r,(p,z)drdgpdz +C)Hf(r,go, z)rdrd gdz
B) ”f(r,go,z)rgozdrd(pdz D) _Uf(r,go,z)q)dgodrdz

3. C noMoIbpI0 ABOWHOTO MHTETpaia MOXKHO HAXOIUTh
+A) IInomaau mnockux ¢uryp

B) [1nomans noBepxHOCTH TPEXMEPHOTO Tea

+C) O0BEM TpEXMEpHOTo Tena

D) Maccy TpéxmepHoro tena

E) Cpennee 3HaueHne pyHKIUU JBYX TIEPEMEHHBIX Ha 00JIacTH e€ 3a/1aHus
4, C MoMOIIbI0 TBOWHOTO MHTETrPajia MOKHO HAXOJIUTh
+A) Maccy miockoil niacTuHbl

+B) Koopaunats! ieHTpa Macc MI0CKOH TIaCTUHBI

+C) Imomrap MIOCKOM TIACTHHBI

D) Maccy TpéxmepHoro tena

+E) O0béM TpéxmMepHOTro Tema

2 6-x
J'dx jf(x, y)dy
5. 3MeHUTH MOPSIOK HHTETpUpOBaHus st ©
4 6-y 6 0.5y 2 6-y
Jdy [ £0xy)dx+ [dy [ F(x, y)ax [dy [ f(x y)dx
A) 0 0 4 0 C) 0 2y
4 05y 6 6-y 6  6-y
jdy jf(x, y)dx+jdy jf(x, y)dx Idy .[ f(x, y)dx
B)+ © 0 4 0 D)o %
2 2x
6. M3MEeHUTH MOPSIIOK WHTETPHUPOBAHUSI IS J.dXJ- f(x,y)dy
0 X
2y 4 05y 22y
jdyjf(x, y)dx+J'dy j f(x, y)dx jdyjf(x, y)dx
A) + 0 0 2 0 C) 0 X
2 2y 4 y 2X 2
[y [ £0x yyax+ [dy| f(x, y)dx j dy j f (x, y)dx
B) 0 0 0 0 D) X 0



BHU]T

” xdxdy

7. Ecnmu o6macte D orpannuena nmuausmu: x =0, y=2, y=x,T0 D paBeH

4
A)2 +C) —

) )3

8
B) -D)1
)3 )
2 Va-x?

jdx jxdy

8. IToBTOpHBIH MHTErpan ° X paBeH

Mopayas 10. Iuddepenuuaibubie ypaBHeHUs!

1. O6ee pemenue nuddepeHmanbHoro ypaBHenuss Xy'—y =0 umeer Buj
o y’?+x*=c?
O] y =Cx
o y=x*+C
1

o y =Ce*
2. O61ee peurenne auddepeHIHanbHOro ypaBHeHus |3+ Y2 + yy'vl—x* =0 umeer
o y=x*+C

11
o —+—=C

Xy
o y=tg(x+C)—x
O] arcsinx = —/3+y2 +C
3. Obuee pemenne AuddepeHnanbHOro ypaBueHus yy'+X =0 umeeT BUI
o y =Cx
o arcsin x=—,/3+y? +C
®© y’+x*=C?
o y=C(x*-1)
4. Obuee pemenne auddepeHnnanbHoOro ypasuenus y'—2xX =0 umeeT BUI
O] y=x"+C
o y=C(x*-1)

-1

o y =Ce*

1 1
o —+—=C

Xy
5. Oo1ee pemenne auddepeHraIbHOro ypaBHeHUS X+ XY+ Y' (Y + Xy) =0 umeer Buj

11
o —+—=C

Xy
o y=tglx+C)—x
o y=C(x*-1)
O] x+y=mCx+1)(y+1)
6. Ob6iuee pemenne quddepeHimansHoro ypasuenus (X° —1)y'—2xy =0 umeer Buj
o y=tglx+C)—x



y=C(x*-1)

-1

y:CeXT
E+£:C
Xy

O6miee pemenue nupdepeHuanbHOro ypapaenus X y'+y = 0 umeeT Bun
-1

y=Ce*

arcsin x=—,/3+y* +C
X+y=IC(x+1)(y+1)
y=C(x*-1)

Moayas 11. Paasl

1.

00

e’

i
L

WO 00 @EOMNEOOOO

K kakoMy THIly OTHOCHUTCSI JTaHHBIN Psij
1 .
(1—(=1D)")cosnx+=(=1)"* sin nx
n

3HAKOIIEPEMEHHBIN Pl

3HAKOIOJIOKUTETIbHBIN PSJT

(G YHKIMOHATIBHBIN Pl

CTETICHHOM Psij

pan @ypee

B psan @ypee paznaratorcst GyHKIIMH, OMUCHIBAIOIINUE ...
J00BIE TPOIIECChI

NEPUOANYECKHE ITPOLECCHI

MaTeMaTUYeCKHUe MPOLECChI

HENEPUOANYECKHE TPOLECCHI

OHMOJIOTrHYECKHE MTPOLIECCHI

[Tonp3ysch HEOOXOAUMBIM MPU3HAKOM CXOAMMOCTU OTBETHTH Ha BOIIPOC O

o0

CXOAUMOCTH WA PACXOAUMOCTH pAaa I

O]
o
o

moo@ &

~'n+2

pAx paCcXoouTCA;
P CXOOuTCH,
BOIIPOC 0 CXOOAUMOCTHU OCTACTCA OTKPBITBIM;
0 3n—l
I/ICCJ'ICI[OBaTB Ha CXOOHUMOCTD pPAL ZH—

m2 (2n-1)
psAL pacXoguTcs
pAA CXOOUTCA
BOITPOC 0 CXOAUMOCTHU OCTACTCA OTKPBITHIM

Bri6epute u3 HIKENepeuncIeHHBIX HE0OX0IUMBIN TTPU3HAK

CXOJMMOCTH psiia

o

o

o

/ima, = oo

n—oo

S, =0

tim| a, [=0
nN—o0

lima, =0
lima, =0

n—o0



O

pPacxXoaUuTCsA

o

©®©

W3 HMKenepeyrCIIeHHbIX BRIOEPUTE UHTETpalbHbINA TpU3HaK Komm
AimyU, =7, psn cxopures ipu £ <1 u pacxoxutes pu £ >1

nN—o0

z U,,U, =Tf(X): ecmn I f (x)dx =0, To psix cxoauTes, eciu I f (x)dx =0, To psin
n=1 1 1

EcmuU1>Up>Us.. . >Un>...  ulimU, =0, 1o psaa ) (-1)™-Uncxonures

N—o0
n=1

l im% =/, psaa cxonutcs npu ¢ <1, u pacxogurcs npu £ >1

n—oo

Z U,, U, =Tf(X):ecmn I f (X)dx cxomurcs (pacXoauTCs), TO U PSII Z u,,
n=1 1

n=1

CXOUTCS (PacXOIUTCH).

7.

N3 HmxenepeynciaeHHbIX BeiOepuTe popmyy pajaunyca aOCoTOTHON

CXOANMOCTH CTCIICHHOTO pAda

o

©

© 0 @O0 0O

®O0 OO0

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

. |a
R = /im|—xL
n—ow an
R = /imy/la
n—oo | n|
R = /im—
n—0 an+1
1

el

nN—o0

(x+2)"

.on-1

K kakoMy TUIy OTHOCUTCS TaHHBIN PSI Z
n=1

3HAKONEPEMEHHBIH psijl

3HAKOMOJIOKUTEIbHBINA PSIJT

(bYyHKLINOHATIBHBIN psif

CTEIIEHHOM P

psan @ypre

VccnenoBaTh Ha CXOAUMOCTB psij > (1) 1

n=1 %
pAA pacxXoauTcCAd
BOITPOC 0 CXOANUMOCTHU OCTACTCA OTKPBIThHIM
pAA CXOOUTCA a0COIIOTHO
pAa CXOAUTCA YCIIOBHO

Mopnyas 12. Teopusi BeposiTHOCTei

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 BEpPOATHOCTh HEBO3MOXKHOTO COOBITHSI

= 0
3. CoObITHst A 1 B Ha3bIBalOTCS HECOBMECTHBIMU, €CIIU
o p(AB)=1

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

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

O] p(AB)=0

4. BeposATHOCTB BBIMTPATH B pysieTKy paBHa 1/38. Urpok nenaet 190 craBok. 1o kakoi
dbopMyJIie MOKHO BBIYHCIUTH BEPOSITHOCTH TOTO, YTO OH BBIMTPAET HE MEHEe 5 pa3

O] pacnpenenenus [Tyaccona
o ¢dbynakun Jlamnaca O(x)
o HAJI0 COCUUTATh 110 popmyie bepHysutn, acuMnToTHyeckue GopMyJibl JaayT

00JIBIIYIO OIIHOKY.

o IUIOTHOCTH HOPMAJIBHOT'O pacrpeaeIeHus

S. BeposiTHOCTE CyMMBI JIFOOBIX CITy4aifHBIX COOBITHI A M B Bhruncsercs mo ¢popmyie

o p(A+B)=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. BepositHOCTE BBIMTpaTh B KocTH paBHa 1/6. Urpok aemaer 120 craBok. [1o kakoi
(dopMyIiie MOKHO BEIYUCIUTH BEPOATHOCTB TOTO, YTO YMCIIO BHIUTPHIIICH HEe OyaeT MeHbIe 15

o pactpenenenuem [lyaccona

o JoKaJIbHOH Gopmyroir Myapa-Jlamnaca

o HaJ10 cocuuTath 1o ¢popmyne bepuynu

O] WHTETpAIbHON Popmymnoit Myaspa-Jlamaca

7. [Tpon3BoUTCS N HE3aBUCUMBIX UCIIBITAHUM, B KOTOPBIX BEPOSITHOCTh HACTYIUICHUS
coObITHsI A paBHa p. BeposiTHOCTH TOro, 4TO COOBITHE A HACTYIUT M pa3

o BeIuHCIseTcs 1o hopmyne baiteca

o paBHa p(1-p)

O] BeIUHCIsAeTCs 1Mo popmyine bepuymnu

o BBIUHCIIsEeTCS o hopmyne Myaspa-Jlamnaca

8. AOGoHeHT 3a0bL1 MoceiHIo U py HoMepa TenedoHa U MOITOMY Habupaer eé
Hayraja. OnpenenauTb BEpOSITHOCTh TOTO, YTO €My IpUIETCS 3BOHUTH HE Oojiee yeM B 3 MecTa.

= 0,3

= 03

9. AGoHeHT 3a0b11 nocneanue 2 nudpsl TeneoOHHOro HoMepa, HO IOMHUT, YTO OHU

pa3IUYHBI 1 00pa3yIOT ABy3HAYHOE ynciio, MeHbiee 30. C ydeToM 3Toro oH HabupaeT Hayray 2
uGpsl. HailTu BEpoSITHOCTH TOTO, UTO 3TO OyIyT HYXHbIE UPPbI. OTBET OKPYTIIUTE 10
TBICAYHBIX.

= 0,037

= 0.037

10. PeGenok nmeer Ha pykax 5 kyoukoB ¢ OykBamu: A, K, K, JI, Y. BeposTHOCTb TOTO,
4yTO peOeHOK codepeT U3 KyOuKoB coBo "Kykia'paBHa. OTBET OKPYTJIMTE O THICSYHBIX.

= 0,017

= 0.017

11. ®opmyna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO AJ1 OTPULIATENBHBIX CIy4allHbIX BEJTMYUH

C) BepHa TONBKO JUIS MOJOKUTEIBHBIX CITy4allHBIX BETHUUH X
D) BepHa



Kparkoe onucanue u perjiaMeHT BbIIIOJIHEHHSA

HroroBoe TectupoBaHue mo aucuuiuinHe "Bricimias matemaruka. M30paHHBIE pazaelnsl
BbICLIEH MaTeMaTuKu" BbICTaBiseTcsl B pacnucaHuu Ha 20 Henmene u mpoxoxuT uepes3 LleHTp
TECTUPOBAaHUS B KOMIIBIOTEPHOM Kiacce obmero nocryna. Ha tect orBoautcs 2 waca. Ilpu
BBINIOJITHEHUM TECTa CTYNEHTBI MOTYT II0Jb30BaTbCSl TOJIBKO KalbKYyJIATOpPAaMH, IIPH JTOM HeE
JIOITYCKAETCsl MCIIOJIb30BaHUE KaKUX-THOO CIPABOYHBIX MAaTEpHaliOB, KOHCIEKTOB JEKIHMHA U
HNPAaKTUYECKUX 3aHIATUH, MOOUJIBHBIX YCTPOMCTB, I'a/UKETOB.

Kpurepun oueHku:

Tect cocrout u3 10 3aganuii, Kaxa0€ U3 KOTOPBIX olleHUBaeTcs B 10 0amios:

10 6amioB cTaBUTCS 3a 33JaHKE, €CJIM CTYJEHT Ha BOIIPOC 3aJaHMs OTBETHII IPABUIIBHO;
0 GayToB cTaBUTCH 3a 3a/laHKE, €CITU CTYJIEHT Ha BOIIPOC 3a/1aHUS OTBETHUII HEMIPABUIIHLHO



7.3.0neHOYHbIE CpeacTBa JAJISNPOMEXKYTOYHOH aTTecTANMH IO HTOraM OCBOCHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne
wn Bonpocsl k 3k3aMeny
1 |[lonsitue unTerpanbpHol cymmbl pynkuuu f(X,Y) 3aganHoli Ha iBymMepHoii obnactu D
2 |/IBOMiHOM MHTETpas U €ro reOMETPUYECKUN CMBICIT
3 |CBoiicTBa JBOMHOTO UHTETpaia
4  [Bpruucnenue JBOWHOrO HHTErpaja B IPSIMOYTOJIbHOM cUCTEME KOOPAUHAT
5 [IlonsipHbIE KOOPAMHATHI, BEIYMCIEHHE JBOWHOIO HHTErpajia B HOJSPHBIX KOOPJMHATAX
6 |[Berumcnenue miomanen miockux GuUryp 1 00-eMOB Tell C MOMOIIBIO IBOMHOTO MHTETpaja
7 |[lonsitue unTerpanbHoi cymmbl pynkuuu f(x,y,z) 3aJaHHON Ha TpeXMEpHOH o0nacTu
8 |TpoitHoi MHTETpal U ero PU3NYECKUIA CMBICIT
9 |CgoiicTBa TPOWHOTO MHTETpaAIA
10 |Bbruuciienue TpoiHOro MHTErpasia B NPSIMOYTOJIbHONW CUCTEME KOOPMHAT
11 |Beruuciienue o6bema Tena U KOOpJMHAT ero LEeHTPa Macc C MOMOILBIO TPOIHOTrO HHTErpaa
12 [nnuHaapudeckue KoopAuHaTel. TPOWHON MHTErpan B LWIMHAPUYECKUX KOOPAMHATAX M €ro

BBIYMCIICHUC

13

Juddepenunanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOIIME MOHMKEHUE MopsaKa 1-oro
THIIa ¥ METOJ OTBICKAHUS UX PEILICHHUS.

14

Juddepenunanbable ypaBHEHHs 2-0r0 MOPSJIKA, JOMYCKAIOIIUE MOHM)KEHUE TMOpsAIKa 2-0ro
TUIIA U METOJ OTHICKaHMS UX PELICHHUS.

15

Juddepennunanbable ypaBHEHHsT 2-0r0 HOPsIKA, JONYCKAIOLIME MOHWKEHHE MopsiaKa 3-ero
TUIIAa M METOJ OTHICKAHUS UX PEIICHHUS.

16

JIuneitnble oxHOpoAHBIE AU depeHLnanbHble YpaBHEHUS N-0ro MOpsijiKa, CBOWCTBA €ro
[peLICHMI.

17

Ctpykrypa obmero pemenust JIO/Y n-oro nopsinka.

18

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

19

OnpenenHTenb BpOHCKOFO 1 €ro CBOMCTBA.

20

JIuneiitnple ogHOpOIHBIE AU depeHnnanbHbIe YpaBHEHUSI BTOPOTO TMOPSIKA C TIOCTOSHHBIMU
KodppHIIEeHTaMU.

21

CrpykTypa oOIIEro pemieHus JUHEWHBIX OJHOPOIHBIX JH(QepeHInanbHbIX YpaBHEHUS
BTOPOT0 MOPSAKA C MOCTOSHHBIMH K03 puiineHTamu.

22

XapakTepUCTUYECKOE ypaBHEHHE i1 JIMHEWHBIX OJHOPOAHBIX MU (depeHINaTbHBIX
YpaBHEHHUS BTOPOTO TMOPSIKA C TOCTOSTHHBIMH KO3 OUITMEHTaAMH.

23

BI/I,Z[ O6H.ICFO peuicHu-d JIMHEMHBIX OIHOPOJHBIX I[I/I(I)(pepeHLII/IaHLHBIX YpaBHCHHA BTOPOTO
[MOopsAAKa C MOCTOAHHBIMHA KOSCb(i)I/IHI/IeHTaMI/I JJId CJIydacB, KOr/la KOPHU XapaKTCPUCTHICCKOT'O
YPaBHCHH A ﬂeﬁCTBHTCHLHBIC Pa3JIMYHBIC YUCJIA.

24

Bupn oOmiero perieHus JTUHEHHBIX OJHOPOIHBIX AH(depeHInanbHbIX YpaBHEHHUS BTOPOTO
MOpsiIKa C TOCTOSTHHBIMU K03 pUIIMeHTaMu JUIs CiIy4aeB, KOTJla KOPHU XapaKTepUCTHUECKOTO
ypaBHEHHUs JEHCTBUTENbHbIE OMHAKOBBIE YHCIIA.

25

Bun obmiero pemieHus JTUHEHHBIX OAHOPOAHBIX AU (depeHINaTbHbIX YpaBHEHUS BTOPOTO
MopsiiKa C MOCTOSHHBIMU KO3 GUIIMEHTaMH ISl CIy4aeB, KOTrla KOPHHU XapaKTepPUCTHIECKOTO
ypaBHEHUsI KOMIUIEKCHBIE YUCIIA.

26

JIuneitnple HeoTHOPOIHBIE MU depeHIInaIbHBIE YPAaBHEHUS N-0T0 MOPSIKA.




27

CtpykTypa oOmIero pemeHus JUHEWHBIX HEOJHOPOIHBIX NuddepeHInalIbHbIX ypaBHEHHUS N+
Oro rnopsijika.

28

Mertox Bapuanuy MpOU3BOJILHBIX HOCTOSIHHBIX ISl OTBICKaHHSI YaCTHOTO PEIICHUS JIMHEHHOTO
HEOTHOPOAHOTO UG PEpEeHITNATBFHOTO YPAaBHEHUS! BTOPOTO MOPSIIIKA.

29

[IpaBas yacte crieniansHoro Buna JIHJY 2-oro nopsiika ¢ mocTOSHHBIMU KO3 OUIIMECHTaAMH.

30

Mertoa HeolpeieleHHbIX KO3((UIIMEHTOB JUIsl OTBICKAHUS YACTHOT'O PEIIEHUs] HEOAHOPOIHOTO
mnHeliHoro  AudQepeHnnanbHOr0  ypaBHEHHsT BTOPOTO  IMOpSAAKAa C MPaBOM  4acTbhio
CIIELMAJIBLHOIO BUJIA.

31

Uto Takoe umcioBoi psn. Ilpumep. Uro HaseiBaercsa cymmon psna. Kakoil psnx HasblBaeTcs
CXOIAIIMMCS, KaKOH pacxoaimumcs. beckoHeyHast reoMeTprudecKasi IpOrpecchsi U €€ CyMMa

32

HeoOxonuMblil IpU3HAK CXOJMMOCTH 4YMCIOBOrO psna. Kak ero MoXHO HMCHOIb30BaTh IJis
MCCIIEOBAHMSI CXOIUMOCTH psifa

33

JlocTaTouHble NPU3HAKA CXOJUMOCTH PSIOB C TOJOXHUTEIbHBIMU YJ€HaMHU (CpaBHEHUS,
JlanamOepa, paauKaIbHBINA, HHTETpaNIbHBIN). [IprMeps!

34

3Hakouepenyromuecs psaasl. Teopema JleiiOHuIa U €€ HMCMONb30BaHHUE IS MPHOIMHKEHHBIX
BBIYMCIICHUI CYMMBI psiia

35

3HaKOHepeMeHHHC PpAAbBL. HOCT&TO‘IHLIC INpU3HAKKU CXOJHUMOCTH. AOcontoTHasg u YyCJIOBHAA
CXOAUMOCTD

36

CrenenHoi psa. MHTEpBai CXOAMMOCTH CTETIEHHOTO psJia, paAyC CXOAUMOCTH, KaK €ro HaluTu

37

Psaner Teitnopa u Maknopena s pynkuun f(x). Ilpumepsr ans ¢yHkmmit: cos(x), sin(x),
In(1+x), exp(x).

38

licnonp30BaHue PSIOB AN BBIUMCICHMNA NPUOMMKEHHBIX 3HAYEHUM  QyHKUMA U
OTpPEIETICHHBIX NHTETPAJIOB C 33JaHHON TOYHOCTHIO

39

Tpuronomerpuueckuii pan. Koapdunmentsr @ypoe, psin @ypre 118 GyHKIUN ¢ IEpHOJOM 2 T

40

Paznoxenue B psg Pypbe YETHBIX U HEUETHBIX MEPHOAMUYECKUX QYHKIUN

41

DyHKIMOHANBHBIN psasl. O0JacTh CXOUMOCTH psijia.

42

CBOIICTBA CTENIEHHBIX PSIOB

43

licnonp30BaHuEe PSIOB JJIsE OTHICKAHWS MPHUONMKEHHBIX pemeHuil nuddQepeHmanbHbIX
ypaBHEHU I

44

Ycnoue Qupuxie mis GyHKIuu

45

Y croBue cxogumoctu psaa Pypbe K GyHKIUM, U1 KOTOPOil OH 3anucaH

46

Koadpunmentsr @ypoe, psag Pypoe g ynkuunii ¢ nepuogom T

47

Paznoxenue B psag Pypbe HENEpUOANIECKUX PYHKIUH

48

OproroHanbHble Ha oTpe3ke [a; b] pyHKIMM

49

DopMyTbl KOMOWHATOPHKHU

50

Uro Ttakoe wucnobiTanue, coObiTHe. Ilpumep. Kakue coObITHS Ha3bIBalOT CIIy4ailHBIMH,
TOCTOBEPHBIMH, HEBO3MOXHBIMU. [Iprmep

51

Kakre coObITHS HAa3BIBAIOT HCCOBMCCTHBIMH, HE3aBHCHUMbIMH. HpI/IMCp

52

UTo Takoe cymMMa cOOBITHI, pou3BeneHue coObiTuil. [Iprmep

53

Kakue coObITHS Ha3bIBaIOT MPOTHUBOIOJIOKHBIMU. [Ipumep

54

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

55

UTo Takoe OTHOCHTENIbHAs 4acToTa CO6LITI/I}I, B 4€M 3aK/II0YaeTcs CBOMCTBO yCTOfI‘IHBOCTPI
OTHOCUTCJIBHBIX YaCTOT, YaCTOTHOC OMPCACICHUEC BEPOATHOCTH COOBITHS

56

Knaccuueckoe ormpeneiaeHne BeposTHOCTH coObiTusi. [lpumep. CBoicTBa BEpOSTHOCTH
COOBITHSA

S7

YciioBHast BEpOSTHOCT. BeposSTHOCTH Mpou3BeIeHUs COOBITHI. BeposTHOCTh mpou3BeaeHus
HE3aBUCHUMBIX coObITHA. [Ipumep

58

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

59

[ToBTOpHBIEC HE3aBHCUMBIE UCTIbITaHus. Dopmyna bepHysu.




| 60 |ACI/IMHTOTI/I‘ICCKI/I€ (bOpMYITBI.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Cemectp Kpurepun u HOpMBI OLIEHKH

Crynent HaOpan 85 u 6osee
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM Y4E€OHBIM MEPOTIPHUATHSIM,
PEeyCMOTPEHHBIM B Kypce
+0aJbl 3a MOCeaeMocTb +
pe3yJIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3Jesi€HHas Ha
2. K nosnyueHHOMY pe3yJbTaTy
npuOaBIstOTCS OOHYCHBIE OAJIIIBI.

«OTJIIMYHO»

Crynent Habpan ot 70 mo 84
0aJIJIOB, paCCUYNTAHHBIX 110
¢dopmyie: (Cymma 6asioB mo
BCEM y4EOHBIM MEPOTIPUITHSIM,
PEeyCMOTPEHHBIM B Kypce +
OaJuIbl 3a HOCEAeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHU), pa3ieiEHHAs HA
2. K nony4ueHHOMY pe3ysbTary
puOaBIsAt0TCS OOHYCHBIE OAIUIBI.

«XOpOoIIo»

Dk3aMeH (1o

3 HAKOIUTEIIEHOMY

poifTHErY) CryaenTt Habpan ot 55 o 69

0aJuI0B, pACCYMTAHHBIX T10
dbopmyne: (Cymma 6aiuioB 1mo
BCEM Y4€OHBIM MEPOIPUATHUSM,
MIPEAYCMOTPEHHBIM B Kypce +
0aJuIBl 32 MOCEIIaeMOCTh +
pe3yJIbTaThl UTOTOBOTO
TECTHUPOBaHU), pa3Jesi€HHas Ha
2. K nony4ueHHOMY pe3ysbTary
prOaBIsAt0TC OOHYCHBIE OAIUIBI.

«YHOOBJICTBOPUTCIIBHO»

Crynent Habpan meHee 55
0aJuI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amtoB mmo
BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
peayCMOTPEHHBIM B Kypce +
0aJuIbl 32 MOCEIIaeMOCTh +
Pe3yIabTaThl HTOTOBOTO
TECTUPOBAHUS), pa3/ieNEHHAs Ha
2. K nonryueHHOMY pe3ynbTaTy
puOaBIAIOTCS OOHYCHBIE OAJITBL.

CHCYHOOBJICTBOPUTCIILHO»




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

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

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

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

YyeOHuk

2019

9BC
«ZNANIUM.COM»

Pxesckuii C.B.

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

YueOHuk

2018

9BC
«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. .

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3IEKTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»

Hertsapesa O.M.,
Kypbenxo JI.H.,

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

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yuedHo- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonoiHUTe/ILHAS JTUTEpPaTypa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0HO- HayHon
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
IBC
1 | Kyznenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / «Jlanb»
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIIeKTpOHHO-OnOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nara
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umnosa E.E., CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J1.B., Cno6onckas 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 : anekTpoHHbIi. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoN4YecKoe mocodue,
HaunmeHoBanue
NPAaKTHKYM, JP.) 3EC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycogra B. U., EpmakoBa | Beicirast marematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC

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

nocobue / B. U. benoycosa, I'. M.
Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yauepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIHN // DIIeKTPOHHO-ONOIMOoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIh30BaTEIeH

«IPRbooksy




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
CUCTEM

- WebofScience[ DnekTpoHHBIN pecypce| :MyJIbTHIUCHUILUIMHAPHAS pedepaTuBHas Oa3za
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

-Scopus[Dnektponnsiii pecypc] : pedepatuBHas Oaza manHbix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.
-Elibrary[ OnekTponHslii pecypc] : HaydHas 3JeKTpoHHas OuOnmoreka. — MockBa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHIIL
-SpringerLink[DnekTpoHHbiii pecypc] : [0a3a mamubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

-ScienceDirect[ OnekTpoHHBIN pecypc] : KOJJICKIHS 3JICKTPOHHBIX KHHUT H3aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa.
— 3. aHri.

- NEICON[DnexTpoHHBIH pecypc] : dJ€KTpoHHas HWHPOpPMALUs :@ apXWB HAyYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

Ne HanmenoBanue 11O PexBu3uTHI 10T0BOpA (1aTa, HOMEP,
n/n CPOK J1elicTBHS)
1 Windows moroBop Ne 757 ot 04.07.2018, cpok neicTBust —
6eccpouHo;

KOHTpakT Ne 1653 ot 14.12.2018, cpok
JieicTBUs — OecCPOUHO

2 Office Standart noroBop Ne 690 ot 19.05.2015, cpok neictBust —
6eccpouHo

3 | Mirapolis Human Capital Management2 | JIunensuonnsiii  goroop Ne 234/10/21-K ot
19.10.2021, cpok nerictBus - 1o 01.03.2023

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJIl OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpPaKkTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
NMOMELIEeHHUH I CAMOCTOATEIbHOMI

padoThl o0yyarommxcst (Homep ayAMTOPUM)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS

«Aynutopusi uMeHu EBrenuss BukropoBuua | CTonbl  YYEHHMYECKHE  JIBYXMECTHBIE,
[ToTockyeBay. YuebHas ayIUTOpHUsl T4 | CTYJIbS, CTOJ MPENOJIaBaTEIbCKUM, TO0CKa
MIPOBEACHUS 3aHITHI JIEKIIMOHHOTO THUIIA. ayauTOpHas (MeIoBasi)

VYuebnas  ayautopusi JUII  TPOBEICHUS
3aHATUA CEMHUHApCKOTO THMHA. YueOHas
ayIUTOpHs NIl KypCOBOI'O INPOEKTUPOBAHUSA
(BBIIOJIHEHUSI  KYPCOBBIX  paboT).YueOHast
ayIuTOpHs Uil NPOBEACHUS TPYIIOBBIX U
WHIUBUAYAIBHBIX KOHCYNbTallui. YdeOHas
ayIUTOpHUsl I TPOBENCHMS  3aHATHHU




TEKYIIET0 KOHTPOJII U  IMPOMEKYTOUHOMN

arrectanun"(YJIK -411)

VYyeOnass ayautopuss s npoBeneHus | CTob YUEHUYECKHE JIByXMECTHbBIE
3aHSATHNA  JICKIIMOHHOTO  TWma. YueOHas | (MOHOONOK), JocKa ayAauTopHas 3-X
aymqUTOpUsl Ul TPOBEINCHUS  3aHATHM | CEKIIMOHHAs (MenoBas), CTOJ
CEeMHUHAPCKOTo THMa. YuyeOHas ayAUTOPHS sl | MPENoJaBaTeIbCKHid, CTYNbA, MPOEKTOP
KYpPCOBOTO TPOEKTHUPOBAaHUS (BbINOJHEHUS | Acer

KYpPCOBBIX Pa0o0T). YueOHas ayauToOpws JUIs

MIPOBEJICHUS] TPYIIOBBIX U WHIUBUAYAIbHBIX

KOHCYJbTallMii. Y4eOHas ayauTopus JyIs

MIPOBEJICHUS 3aHSATUN TEKYIIEro KOHTPOJI U

npomexyrouHoi arrecrarmu (YJIK -418)

Aynuropus BeG-KOH(pEpEeHIIUH. Cron MpernoaaBaTeNbCKUi, CTYyT

VYyebnas  ayautopust Ui TPOBEICHUS
3aHATUNA  JIGKIMOHHOTO  TUMa. YueOHas
ayIUTOpUsl Uil  TPOBEHACHUS  3aHATUU

CEMHHApPCKOro TUMa. Y4yeOHas ayIuTopus JUis
KYpPCOBOTO IPOCKTHPOBAHUS  (BBITIOJTHCHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYJIbTAllMi ~ YueOHast ayauTopus s
MIPOBEJICHUS 3aHITHH TEKYIIETO KOHTPOJIS |
npomexyrounoit arrecranuu (YJIK -301a).

MPErno/IaBaTeNIbCKui, Jocka (MapKepHas),
CUCTEMHBIH OJIOK, KpaH

[Tomemienue [uisi caMOCTOSATENbHOM pabOThI
crynenros (I"'-401)

Croubl
Y4YEHHUYECKHUE,
WNHuTtepHer

YUCHHUYCCKHUC, CTYJIbiA
IIK ¢ BBIXOJAOM B CC€Tb
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