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
13.03.03 DHepreTruueckoe MallIMHOCTPOEHHE

HaIpaBJIEHHOCTH (TIPOdUIIB)
[TpoekTrpoBaHKE U FKCIUTyaTaIUsl aBTOMOOMIIEH ¢ THOPUIHBIMHU CHJIIOBBIMU YCTaHOBKAMU

dopma 00ydeHus: ouHast
I'on Habopa: 2023
O6mras Tpynoemkocts: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 3

dopMa KOHTPOJISL | DK3aMEH HTroro
Bun 3ansiTuit
Jlexun 32 32
JlaGopaTopHble
[TpakTHueckue 64 64
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 96,35 96,35
CamocTosTenpHas padora 84 84
KonTtpons 35,65 35,65
Hroro 216 216

( A

AOOKYMEHT MNMOArnnCcAH
QNIEKTPOHHOWM NOANUCHIO

CepTudpmkat: 017C2CE1004DAF6D8A4ATFI36343E46780
Bnapeneu: YTeeBa Po3a AsepbaeBHa
OencteuteneH: ¢ 14.11.2022 no 14.11.2023




Pabouyto mporpaMmy cocTaBuiL:
JIOIIEHT, noueHT, K.1.H. [laBnosa E.C.

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

PenensupoBanue pabodei mporpaMMbl TUCIUILIIHHBL:

OtcyrcTBYyeT

Penensent

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

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HarpaBieHus noaArotoBku 13.03.03 DHepreTrnueckoe MalIMHOCTPOCHUE

Cpok neiicTBusi padoueii mporpaMMspl AucUMIIMHBI 10 «09» cenTsiops 2026 r.

COI''TACOBAHO

3aseavioumii kabeapon " DHepreTUuuyecKue MallvuHbl MU CUCTEMBI yIpaBjieHus "

« _» 20 A.B. bobpoBckuit
(noonucy) (1.0. ©amunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpoTokon 3acemxanust Ne 2 ot «09» aBrycra 2022 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.
JuddepeHnaIbHOE U HHTErPAJIbHOE UCYHUCIECHHUS .

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamectByromiee: "®usnka. MonekynapHas ¢uszuka”, "Mexanuka. TeopeTrudyeckas mMexaHuka ",
«ONEKTPOTEXHUKA U DJIEKTPOHUKA.

3. Ilmanupyemble pe3yJbTaThbl 00y4eHUsI

dopmMupyemsbie U
KOHTPOJINpyeMble e e AOCTHAEHMH IInanupyembie pe3ybTaThl
KOMIIeTeH U
KOMIIeTCHIIUH o0y4eHus
(Ko 1 HAUMEHOBAHUE)

(Ko 1 HAMMEHOBAHUE)

OIIK-3. Cniocoben OIIK-3.3 Ilpumensier 3HaTh:

MPUMEHSATH MaTEeMaTHYECKHUH anmnapar 1.  OcHOBHBIE  TOHATUS  TEOPHUH

COOTBETCTBYIOLIUI TEOPUU BEPOATHOCTEN U BEPOATHOCTEH M MaTEMAaTH4YECKOU

¢buzuko- MaTEMaTHYECKON CTATUCTUKU | CTATUCTHUKH,

MaTeMaTHYeCKUI 2. Metonpl pemnieHus: MaTeMaTHIECKUX

anmnapar, METOZbI 3aJa4 0 YHUCIOBOIO WJIH JIPYroro

aHajau3a u Tpebyemoro  pesyinbrara (Tpaduka,

MOJIEJIUPOBAHUS, (GbopMyIIBI U T.I1.)

TEOPETUYECKOI0 U

DKCIEPUMEHTAIBHOTO Ymers:

UCCIJIEJOBaHMs IpU CamMocTosATENBHO MaTeMaTU4YeCKU

pelieHun KOPPEKTHO CTaBUTh

npodecCHOHATBLHBIX €CTeCTBEHHOHAyYHbIE 3a/1a4u,

3aj1au MIPOBOJUTH CTPOTUE MaTeMaTHYECKHE
paccyxaeHus pu pelieHun
npoeccCHOHANBHBIX 3a/1a4
Baanern:
MeTonamMu MaTEMaTHYECKOTrO OMUCAHUS
TUIIOBBIX 3aJad U HHTEPIpETalH
MOJIyYEHHOT' O pe3ynbTaTa Mpu pelIeHUN
npodeccnoHaNbHBIX 33124

OIIK-3.2 IIpumensier 3HaTh:
MaTeMaTHYECKUI annapar OcCHOBHbBIE TOHSTHS TEOPUU (PYHKIUU




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETeHI[HH
(Ko 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAaMMEHOBaHUE)

IlnannpyemMble pe3y/bTaThl
o0y4eHust

Teopusi GYHKIIUN HECKOJIbKUX
MIEPEMEHHBIX, TEOPUHI
(GYHKIIUI KOMIIEKCHOTO
MIEPEMEHHOTO, TEOPHH PS/IOB,
Teopur U PepeHITATBHBIX
YpaBHEHUH.

HECKOJIbKUX  TIEPEeMEHHBIX, TCOPHUHU
(GyHKIMH KOMIUIEKCHOTO MEPEMEHHOTO,
TEOpUHn PSIIOB, TEOpHUn
Qg QepeHIranbHbIX ypaBHEHUH.

YMmersb:

CamocTosITensHO PUMEHSTh
COOTBETCTBYIOILUN ¢duzuko-
MaTeMaTHIECKHUH ammapat pu

penreHny mpoecCHOHATBHBIX 3a71a4

Baanern:
MeronamMu aHanM3a U MOJICIUPOBAHMS,
TEOPETUUECKOTO u

JKCIIEPUMEHTAIBHOTO  UCCIIEOBAHHUS
Opd  pEHIeHWH  MpodecCHOHAIBHBIX
3a1a4




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLLEr0

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTEpaKkTUB, 4.| (HAaHUMEHOBaHHeE
(yuedoHoOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

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

Bbruucnenue noBTOpHbIM

MHTETPUPOBAHHEM
Monyns 9. CP JIBoWiHbIE ~ MHTETpayibl, BBIUYMCICHUE 3 21 -
Kparnbie nnTerpansl JBOWHBIX WHTETPAJIOB B JEKAPTOBBIX U

HOJSIPHBIX ~ KoopauHaTtax.  TpoiiHble

UHTETPAIbl, BBIYACICHHE  TPOWHBIX

UHTETPajoB B JIeKapTOBbIX U

[INHAPHYECKUX KOOPANHATAX.
Momyns 9. Ip 1 JIBOiiHbIE MHTETPAJIBI, UX CBOICTBA. 3 2 -
KpatHbie unTerpasy M3MeHeHne nopsiika HHTETPUPOBAHMSL.
Monayns 9. IIp2 Boruncnenue 1BOMHBIX UHTETPAJIOB B 3 2 -
Kpartnsle nnTerpansl JIEKaApTOBOM CUCTEME KOOPINHAT
Monyns 9. Jlex 2 JIBOHbBIE MHTETPAJIBI, B IOJSAPHON 3 2 -
KpatHble uHTErpansl cucreMe koopauHar. [Ipunoxenus

JIBOMHOTO MHTETrpaja
Momyns 9. IIp 3 Boruncnenmne o6béma Gpurypsi ¢ 3 2 -
Kpatnbie nnTerpasl MIOMOIIIBIO JBOWHOT'O HHTErpaa
Momyns 9. IIp 4 Boruncnenue 1BONHBIX HHTETPAJIOB B 3 2 -

Kpatnble nnTerpasl

HOJ'IHpHOfI CUCTCMEC KOOPpANHAT




®opMbl TEKYILIEro

YpaBHEHUS

Bun . KOHTPOJISA
Mopnyas (pa3aeon) yueOHoit Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, bannbl | UHTEepakTuB, 4. (HaHMEHOBaHHE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 9. Jlex 3 TpoliHble HHTETPAJIbI, UX CBOMCTBA. 3 2 -
KpatHbie nnTerpansl Brrunciienne noBTOpHBIM

UHTErpUpoBaHueM. Beluncienue B

IMHAPHUYECKUX KOOPANHATAX.
Momyns 9. IIp 5 Boruncnenue TpoHbBIX HHTETPAJIOB B 3 2 -
KpatHbie unTerpansy JIEKapTOBBIX U IIWJIMHIPUYECKHX

KOOpAWHATax
Momyns 9. IIp 6 KonTtponbHast pabora o Teme 3 2 15 - KonrponsHas pabora
KpatHbie unterpasy «KpaTHble HHTETpab» 1 no Teme «KpaTtHble

MHTETPAJIbI

Monayns 10. Jlex 4 JuddepennunanbHble ypaBHEHHS 3 2 -
Jlnddepennnanpabie MIEPBOTO MOPSIIKA, OCHOBHBIC TIOHSTHS.
YpaBHEHMS VYpaBHEHUs ¢ pa3eNIOLIMUCS

nepeMeHHbIMHA. OTHOPOTHBIC

g depeHIaabHble YpaBHEHUS.
Monyns 10. CP IV B nonubix quddepeHnuanax, 3 21 -
JlndpdepeHnnaabHbIe OJIHOPOJIHBIE, JINHEWHBIE, bepHyIn.
YpaBHEHUSA JJOAY. JIHIY.
Monys 10. Ip 7 Pemenue /1Y ¢ pazaensiommmucs 3 2 -
JludpdepeHnnaabHbIe IIEPEMEHHBIMU
ypaBHEHHS
Momyns 10. Ip 8 Pemenuie oqHOPOIHBIX 3 2 -
Jluddepenunanbuble JuddepeHInaIbHbIX YpaBHEHUH.




®opMbl TEKYILIEro

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHeE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 10. Jlex 5 YpaBHEHHUsI B TIOJHBIX 3 2 -
JluddepeHnnanpHbIe muddepennmanax. Jluaeiineie /Y.
YpPaBHEHUSA YpaBuenus bepnyiun.
Monyns 10. Ip 9 Pemenne 1Y B moiaHBIX 3 2 -
Jlnddepennunanpubie g depeHimanax
ypaBHEHUS
Monyns 10. Ip 10 Pemenue nuneitnsix /1Y, ypaBHeHuit 3 2 -
JluddepeHnmranbHpie bepnymiu
YpPaBHEHHS
Monys 10. Jlek 6 JVY, nonyckaroiue NOHUKEHHE 3 2 -
Jlnddepennunanpubie nopsaaka. JIOAY. JIHAY. Pemenune
YpaBHEHUA JIHAY meronom Jlarpanxa.
Momyns 10. Ip 11 Pemenue /1Y 2 nopsiaka, nonmyckarommx 3 2 -
Jlnddepenunanbble MOHMKEHHUE TOPSJIKa.
YpaBHEHHSI
Momyns 10. Ip 12 Pemrenune JIOAY. Pemenne JIHAY 3 2 -
Jlnddepenunanbuble MeTosioM Jlarpamxa.
YpPaBHEHHS
Monyis 10. Jlex 7 JIHJIY ¢ mpaBoii 4acThIO CIEITHAIIEHOTO 3 2 -
Jluddepenunanbuble BUIA.
YpPaBHEHHSI
Monayns 10. IIp 13 Pemenne JIHAY c npaBoit yacTeio 3 2 -
JludpdepeHnnaabHbIe CIIEUAJILHOTO BHJIA.

ypaBHEHHUS




®opMbl TEKYILIEro

CXOJIMMOCTH YUCJIOBBIX PSOB.
@yHKUMOHANBHBIE psAbl. CXOIUMOCTD
CTEIEHHBIX psAoB. IHTEpBan u paaunyc
CXOJUMOCTH.

Bun . KOHTPOJISA
Mopnyas (pa3aeon) yueOHoit Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, bannbl | UHTEepakTuB, 4. (HaHMEHOBaHHE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 10. IIp 14 KontposbHas padoTa mo teme 3 2 15 - KontponbHas padota
Jlnddepenunanbubie «Aunddepennmanbapie ypaBHESHU 2 1o Teme
ypaBHEHUS «nddepennmanpabie
YPaBHEHHSI»
Mogyns 11. Jlex 8 Uucnossie psiabl. CXOAUMOCTD 3 2 -
Psiner YHCIOBBIX psA0B. HeoOxomuMblii
NpPU3HAK CXOAUMOCTH. JlocTaTo4HbIe
MPU3HAKU CXOAMMOCTH YUCIIOBBIX PSIOB
Monyns 11. CP UucnoBsie U GYHKIIMOHATBHBIE PSIIBIL. 3 21 -
Psaner [Ipu3Haku cX0IUMOCTH, 00JIaCTh
cxonumoctu. Psanaer Oypse.
Monyns 11. Ip 15 Komnnoxsuym 1 3 2 15 - Komnnoksuym 1 o
Psiner remaM «KpaTHble
MHTETPAIbI,
«uddepennmanbHble
YPaBHEHHSI»
Monayns 11. IIp 16 Heo6xoanMelii mpU3HaK CXOAUMOCTH. 3 2 -
Psansr IIpu3naku cpaBHeHus. [Ipusznak
HanamOepa. IHTerpaibHbINA U
paauKaibHbIM Tpu3Haku Komm
Mopnyns 11. Jlex 9 3nakouepenyomuecs psabl. [Ipuznak 3 2 -
Psanpr Jleitbnumia. AGCONIOTHAS U yCTIOBHAS




®opMbl TEKYILIEro

Bun . KOHTPOJISA
Mopnyas (pa3aeon) yueOHoit Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, bannbl | UHTEepakTuB, 4. (HaHMEHOBaHHE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 11. IIp 17 3Hakouepenyrommecs psasl. [Ipuznak 3 2 -
Paner JletOHuna. AGCOMIOTHAS U YCIIOBHAS

CXO/IMMOCTH YUCJIOBBIX PsI/IOB.
Monayns 11. Ip 18 Haxoxxnenne 001acTi CXOAMMOCTH 3 2 -
Psanb CTETEHHOTO psJa.
Monayns 11. Jlex 10 Psn Teitnopa (MakiopeHa). 3 2 -
Psanpl [TpuGmmxEéHHBIC BEIYUCIICHUS 3HAYCHHU I

byHKINHY, OnpeAenEHHBIX HHTETPAJIOB.

[TpubmmkEéHHOE peleHne

QG epeHIraIbHbIX ypaBHEHUN
Monyns 11. IIp 19 Pa3noxeHne HEeKOTOPBIX IJIEMEHTAPHBIX 3 2 -
Paner ¢bynkuunit B psag Teitnopa-MakiopeHa.
Monyns 11. ITp 20 [TpubmxE€HHBIC BEIYUCIICHUS 3HAYCHU I 3 2 -
Psanp GbyHKLINY, onpeaeNEéHHBIX HHTETPAJIOB.

[Tpubnmx€HHOE perieHne

T depeHIMaIbHbIX ypaBHEHUH
Monyns 11. Jlex 11 Psanpt @ypee. Paznoxenue B pag Oypbe 3 2 -
Psnp1 YETHBIX, HEUETHBIX, 2 T IEPUOANIECKUX

GyHKIHIA.
Monayns 11. Ip 21 Paznoxenue B pag @ypre QyHKIMI 3 2 -
Paner
Monayns 11. IIp 22 KonTtponsHas pabora o teme «Psabpn» 3 2 15 - KonrponsHas pabora
Psaner 3 110 TeMe «Paaeny




®opMbl TEKYILIEro

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHeE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 12. Jlek 12 Crny4aiiHple COOBITHS, OTIEPALlUH B 3 2 -
Teopus anreOpe coOBITHI, BEPOSTHOCTH
BEPOATHOCTEN COOBITHS, CBOIMCTBA BEPOSITHOCTH

coObITus [IpaBuiia BeruMCICHUS

BEPOATHOCTEU. DIIEMEHTBI
Monayns 12. CP OcHOBHbIE TIOHATUS TEOPUU 3 21 -
Teopus BEPOSATHOCTEH. 3a1auil KOMOMHATOPUKHU.
BEPOATHOCTEMN TeopeMbl CIOKEHUS, YMHOXKEHHUS.

YcnoBHas BeposATHOCTD. [losHas

BepoATHOCTH. @opmyiibl baiieca.

Acumnroruyeckue GopMyIbl
Monayns 12. Ip 23 Cayuaiinsie coobiTHs. Knaccnueckoe, 3 2 -
Teopus reOMETPUUYECKOE, CTATUCTHUECKOE
BEPOSTHOCTEN OIpe/IeNIEHUs] BEPOSATHOCTH.
Monayns 12. IIp 24 3agauu Ha (GOpMYIIbl KOMOMHATOPUKH. 3 2 -
Teopus
BEPOATHOCTEN
Monayns 12. Jlex 13 YcnoBHast BeposiTHOCTB. [lomHas 3 2 -
Teopus BEPOSTHOCTb, (hopMyJsl baiieca.
BEPOATHOCTEMN
Monayns 12. IIp 25 Pemenue 3ana4 no teme «Y cioBHas 3 2 -
Teopus BEPOATHOCTB»
BEPOATHOCTEN
Monayns 12. IIp 26 Pemenue 3anau no teme «llomnas 3 2 -
Teopus BEpPOSTHOCTH, PopMyibl baiiecay

BEPOSATHOCTEMN




®opMbl TEKYILIEro

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHIATHIH Oo0nbem,
Moayas (pa3aen) yueOHO . CemecTtp banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHeE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 12. Jlek 14 [ToBTOpHBIC HE3aBUCHUMBIE UCTIBITAHHMS. 3 2 -
Teopus ®opmyina beprysum.
BEPOSITHOCTEMN
Monayns 12. IIp 27 Pemenue 3anay no teme «lloBTopHbIE 3 2 -
Teopus HE3aBUCUMBIE UCTIBITAHUSI.
BEPOATHOCTEMN
Monayns 12. Ip 28 Pemenue 3anau mo teme «dopmyna 3 2 -
Teopus bepnymnm.
BEPOATHOCTEMN
Monyns 12. Jlex 15 Acumnroruyeckue GopMyIibl: 3 2 -
Teopus ITyaccona, Myaspa-Jlamnaca.
BEPOATHOCTEMN
Monayns 12. Ip 29 Pemenue 3aia4 npu nomomu 3 2 -
Teopus ACUMIITOTUYECKHUX (OPMYIL.
BEPOATHOCTEMN
Monayns 12. Ip 30 KonTponbhas padota no teme «Teopust 3 2 15 - KonTponbhas padora
Teopus BEPOATHOCTEN» 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
. HaumeHoBaHHe TeM 3aHIATHIH Oo0nbem,
Moayas (pa3aen) yueOHO . CemecTtp banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHeE
(yuedoHOM padoTHI) u.
padoThI OLIEHOYHOI'0
Cpe/cTBa)
[Tocemaemocrt |IlocemaemocThb 3 10 -
b
IIp 32 HtoroBoe TecTpoBaHUE 3 2 100 TectupoBanue
ImA [TpomexyTouHas aTrrectamnus (IK3aMeH 3 0,25 -
110 HAKOIUTEIbHOMY PEUTHUHTY)
Kontpoms KonTtpoms 35,65
bb BbonycHbie Oasuibl (3a y4acTue B 20
Hroro: 216 120

Cxema pacyera UTOroBoro 6ajia
(Cymma 6amioB mo BceM y4eOHBIM MEpONPHUSATHIM, MPEAYCMOTPEHHBIM B Kypce + Oajuibl 3a MOCEHaeMOCTh + Pe3yiIbTaThl HTOTOBOTO
TEeCTUPOBaHUs), pazaenéHHas Ha 2. K monmyueHHOMY pe3yabTaTy IpuOaBisStioTCs OOHYCHBIE OaslIbL.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mucnmmnuue “Beicmias maremaruka. M30paHHBIE pa3fenbl  BBICIHICH MaTeMaTHKH'
UCIOJIB3YIOTCS:

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

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

TexHojorus nuddepeHirpoBaHHoro oO0yueHus (MpeasiararoTcs 3a/laHus pa3InyHOrO YPOBHS
CJI0’KHOCTH);

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IMIPUMEHEHHE Y4YEOHBIX SJICKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN yJaluXxcs).

6. MeToauuyecKkue YKa3aHusl Mo OCBOCHUIO JUCHUITIJIMHBI

OCHOBY TEOpETHYECKOI0 OOY4YEHHS! CTYIAEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOMU
IpernojiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0XKHbIE TIOHATHS TEMBI, a TAKXKE CBA3aHHbIEC C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbI, TaET peKOMEHAAMH Uil NPAKTHUECKOIro 3aHATHS U
yKa3aHUs U1 BBIMOJIHEHUS] CaMOCTOATENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHHUE
u3ydyaeMoil quciuiuivHbel 'Beiciias marematuka. M30paHHBIE paszienbl BbICHIEHM MaTeMaTHKH'.
XKenarensHo ocTaBiATh B pabOYMX KOHCIEKTaX MO, HAa KOTOPBIX JieNaTh IOMETKH,
NOoMYEPKUBAIOIINE 0COOYIO BXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX MOTOKEHHH.

CamocrosTenbHas paboTa CTYAEHTOB SBJISETCS BAXKHBIM BHJIOM Y4eOHOW JeATEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTessl, HO 0€3 ero HeMOCPEICTBEHHOTO YUacTHs.

B mporecce camoctoaTenbHONM pabOTHl CTYACHT MPUOOPETAET HABBIKM CaAaMOOPTAHH3AIIHH,
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 3aHATHSIX CTYAEHTHI pELIa0T 3aJa4y 110J PYKOBOJACTBOM IIpENoaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaxxHpIM KpUTEpUEM YCBOEHUS! TEOPUU SIBISETCS YMEHHUE PellaTh 3a/layl Ha MPOMIEeHHBIHN
marepuai. llpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pELICHUs, HCXOAS U3
TEOPETHYECKUX IMOJOKEHUM N3y4aeMoro Kypca. Ecii CTyIeHT BUIMT HECKOJIBKO ITyTEH PELICHHs,
TO OH JIOJDKEH CpPaBHUTh MX M BbIOpaTh caMmblii pallMoOHaJIbHBIA. PemieHue 3agauy M mpuUMepoB
clenyeT u3Naratb 1MoApoOHO, BBIYMCIEHUS pacloyiaraTb B CTPOTOM  TOPSIIKE, OTAETSSA
BCIIOMOTaTeNbHbIE BBIYMCIEHHS OT OCHOBHBIX. [lomydeHHbIi OTBET ClieyeT MPOBEPSTH criocobamu,
BBITCKAIOMIMMH W3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeaeréHHOro THIa HYXHO
IPOI0JKATh JI0 IPUOOPETEHHsI TBEP/IBIX 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 BBIMIOJIHEHBI AKKYpPaTHO, MOCJIEI0BaTeIbHO, 0OOCHOBAHUE PEIIEHUS U OTBET 00sI3aTENIbHBI B
KaXa0M 3anaHud. [lpy BBIMOJHEHHMM KOHTPOJBHBIX pabOT HE JOMYCKaeTcs HCIOIb30BAHUE
MOOWJIBHBIX YCTPOWUCTB U IaJKETOB.

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



[IPOYMTATh KOHCIIEKTHl JIEKIIMM 10 IpoBepsseMbIM TemaM.  Mcrmosb3ys pEeKOMEHIOBAHHYIO
JUTEpaTypy, HAWUTH OTBETHl HA KOHTPOJIBHBIE BOIPOCHL, BBIJAHHBIC IIPENONABATEIIEM.
IloTpeHnpoBaTbCs B PELICHUH 3a]a4, U3YYCHHBIX Ha NMPAKTHYECKUX 3aHATHUAX. 1Ipu BbIIOIHEHHH
3aJJaHuil KOJUIOKBUYMa HE JOIIyCKAaeTCs MCIOJIb30BAaHUE KOHCIEKTOB JICKUUMH W IMPAKTUYECKUX
3aHATUH, y4eOHBIX TOCOOMH, CIPABOYHUKOB U T.II., MOOUJIBHBIX YCTPOHCTB U T'aJPKETOB.

IIpy nOAroTOBKE K HMTOrOBOMY TECTUPOBAHUIO CTYAEHT [JOJDKEH IIOBTOPHO HW3YYHTH
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, BBIHECEHHBIEC HA 3a4€T.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OIIK-3.2, OIIK-3.3 KontponbHas padota 1 o reme
"Kpatnbie nnterpanst”
3 OIIK-3.2, OIIK-3.3 KontponbHas padota 2 1o Teme
"Indepennnanbuple ypaBHEHHS
OIIK-3.2, OIIK-3.3 KomnokBuym 1 mo temam «KpaTHbie
3 uHTErpajby, «Auddepenipransape
yYpaBHCHHSI»
3 OIlK-3.2, OIIK-3.3 KonTponpHas padora 3 1o Teme
"OnepanMOHHbIE UCYUCIICHUS
3 OIIK-3.2, OIIK-3.3 Konrponsnas padora 3 o teme "Psiipr”
3 OIIK-3.2, OIIK-3.3 KonTponbnas padora 4 o reme «Teopus
BEPOSTHOCTEH»
3 OIIK-3.2, OIIK-3.3 KomnokBuym 2 1o Temam «Psisiy,
«Teopust BEpOSTHOCTEI»
3 OIlK-3.2, OTIK-3.3 Bomnpocsr k sk3ameny NeNe 1-60
3 OIIK-3.2, OIIK-3.3 Wrorosoe Tectupoanue uepes LT

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 3a]aHU

Bapuanr 1
1. U3MeHUTL TIOPS/IOK MHTETPUPOBAHMS B MHTErpajie | ? dy [ Y _dx w HaiiTH wIomans
-1 y2_2

burypsr.
2. Beraucimuts [f, x*ydxdy, ecmu D: y = x?, y* = x.

1 Vi-x2 [1-x2-y2
3. BBIUHCITUTH B MOMAPHBIX KoOpamHaTax [ dx fj /1+x2+§2 dy.

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

obnmacte V orpaHudeHa MOBEPXHOCTSIMH X = 2, y =4x, y = 3Wx,z>0, z=4. [Toctpouts
00J1aCTh UHTETPUPOBAHMS.
5. BBIYMCIUT C TIOMOIIBIO [UJINHIPUYECKUX MM CPEPUYECKUX KOOpAMHAT | fv ydxdydz,

meV:ix?+y?+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

obmacte V orpanudena mosepxHocTamMu x =1, y=3x, y=0, z=>0 , z=2(x%+y?).
[TocTpouTh 00JIACTH HHTETPUPOBAHUSL.
5. BbMUCIMTL C  TIOMOIIBK  LHJIMHAPHYECKUX MM  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 .
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
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; dx v HAWTH MJI0IAb QUTYPBIL.
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. BBIUHCIHTE C MOMOIIBIO IWIMHIPHYSCKAX WM C(HEPUISCKHX KOOPIHHAT fffv ydxdydz,

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

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS
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
3aHATHUN, CHPABOYHBIMH MaTepUallaMd, 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, €CIIU 3aJaHKUE BBITIOJHEHO B 00bEéMe oT 80 % U BhIIIIE;

2 Gajula BBICTaBIISETCS CTYJEHTY, €CIIM 33JJaHHEe BBIOJIHEHO 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, €CJIH 3a/1aHKE BIMOJIHEHO 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"
” 4 —
e C0S2X
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 HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMH JIEKIUH M MPaKTHYECKHX
3aHATHM, CIPaBOYHBIMM MaTepuallaMH, Yy4eOHHMKAMHU, Y4eOHO-METOJAMYECKMMU IOCOOUSIMH).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMU U TaIKeTaMHu.

Kpurepuu onenku:

KonTponbHas padoTa COAepKUT 5 3aaHMid, KaKI0€ 3aJaHie OllcHUBaeTCs B 3 Oasuia.

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 Gasut BBICTABISIETCSl CTY/ICHTY, €CITU 3a/laHUe BBITIOJTHEHO 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 3a1aHUM

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 CXOJAUMOCTH pAaa U UCCIICAO0BATL €TO0 CXOAUMOCTDb Ha I'PaHUIAX:

0 5 0 n

n X

1) 22—,,?6" 2> (=)™ —

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 psaaa U UCCIICA0BATH €0 CXOAUMOCTDb Ha I'PaHUIIAX:

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)= al npu 0 <x<2m

Bapuant 4
1. UccnenoBaTh Ha CXOQUMOCTD

n’3"
2 Z(2n+1)1n anin) Z(2 Y
2. OHpeI[eJII/ITB I/IHTepBaJ'I CXO0aAuMoOCTHN p$[)1a 1 UCCJIeaoBaTh €Iro CXOAUMOCTh Ha rpaHI/IHaX:
3n—-2)(x-3)" =
Z( n-— )(x 1) ;2)Z(n_l)3n—1xn—l
p +1)72" o

3. BLI‘II/ICJ'II/ITL NpUOIMKEHHO 3HAaueHHe (GyHKIHI ¢ ykasaHHOM TounocTeio  sin 10° mo
0.0001

1.5
dx
4. BeraucauTts ¢ TouHocThIo 110 0,001 .[ —_
0 3\/ 27+ x 3
5. Paznoxuts B psin @yphe Ha 3alaHHOM 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 YCBOGHUE CTYACHTOM MaTepualia MOIYJIS; MOJIHBIE, Pa3BEPHYTHIC OTBETHI
Ha BCE TIOCTABIICHHBIE BOITPOCHI,

2,5 Oarta BBICTaBIISIETCS CTY/ICHTY, €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 CTYJEHTY, €CJIU 3aJlaHHe BBITIOJIHEHO B 00BbEMe oT 50 % 1o 64 %);
1 Gay BeICTABISETCS CTYACHTY, €CIIH 3aJaHKUEe BBITIOTHEHO B 006&Me oT 35 % 10 49 %;
0,5 Gayia BBICTaBJISIETCS CTYICHTY, €CJIM 3a/1aHKE BBIMOJIHEHO B 00BEMeE oT 20 % no 34 %;
0 GayToB BBICTABJISETCS CTYACHTY, €CJIH 3a/1aHKe BHIIOTHEHO B 00hEMe Meree 20 %.

7.2.4. KonTpoJjbHas padora 4 mo teme '"Teopus BeposiTHocTE# "'
(HaumenosaHue OYEHOUHO20 cpeOCcmaa)

Tunossle npuMepsl 3a1aHUM

Bapuanr 1

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

A2 — noarexaHue BoAbl U3 paauaropa, Al — OosblIOe OTIOKEHUE €10 HAKUIIU HA CTEHKAaX.
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 aBromobOuneir mapku 0101 u N aBTomoOmiieit mapku 0111.
[Tony4yena wHPOpMAIUS O TOM, YTO B IYTH CJIEIOBAaHHUS TOBPEKACHHI 1Ba aBToMoOmMisa. 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; ocTajbHbIE TPU OPYAUsS COOTBETCTBEHHO BEPOATHOCTH nomnananus 0,2. g nopaxeHus
LEJIM JIOCTaTOYHO OJHOrO MomnajaHus. /[Ba opyaus NpoM3BENM OJHOBPEMEHHO IO BBICTPEINY, B
pe3ynbTare 4ero 1enib Obuia nopaxeHa, HailTu BEposITHOCTh TOTO, UTO IIEPBOE OPYJUE CTPEIISIIO.

5. WcnbITyeMblit IpUOOP COCTOUT U3 TPEX MAJIOHAAEKHBIX 3J1eMEHTOB. OTKa3bl 3JIEMEHTOB 3a
HEKOTOpO€e BpeMs T HE3aBHCUMBI, a X BEPOATHOCTH PaBHBI cOOTBETCTBEHHO P, P, P,. Haitn

3aKOH paCHpeIeICHHs, MaTeMaTHYeCKOe OXKHJAHWUE, MOJY, IUCIEPCHI0 YHCIa HEOTKAa3aBIIHX
anemeHToB. [loctpouts ¢yHkIMIO pacnpenenenus. OnpeaenuTs BEPOSITHOCTH TOTO, 4YTO
OTKa3aBIIMX 3JIeMeHToB 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 — BBIMTpaTh y NMPOTHBHHKA
NEPBYIO MapTHIO; A2 — BBIMTpaTh Y NPOTUBHUKA BTOPYIO MAapTUIO; A3 — BBIUIPaTh y NPOTHBHHKA
TPETHIO MMAPTHIO.

Onwucare coObITHs: B — He BeIMTrpaTh HU 0HOM naptuu; C — BEIUTPATh TOJIBKO OJIHY NApTHIO;

J1 — Beiurpath Bce Tpu naptuu; E — BeIMrpath TONbKO NBe mapTtuu; @ — BRIUTPATh 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-Ms1 U3BECTHBIMU Bomipocamu. (B Ounete 2 Bompoca).

3. Urpa «Crioptiaoro» npeaycMaTpUBAET MOJHBIN BBIMTPBIII IPU OTTaIbIBAHUHA 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 — ¢ BeposatHocThIO P2 = 0,5, ctpenok C — ¢ BeposTHOCTEIO P3 — 0,4. Ctpenku naim



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 OJHOTUIHBIX y3JIOB 3TOTO YCTPOHCTBA. BeposTHOCTE 00HApyKUTH y3en HeucnpaBHbiM 0,4. X
— YHCJIO HEUCIIPABHBIX Y3JI0B.

Bapuant 3

1. Crynent cnan B ceccuto 3 sk3ameHa. Paccmorpum coObitusi: Al — OTiMYHAs OLIEHKa Ha
IIEPBOM 3K3aMeHe; A2 — OTJIMYHAs OLIEHKa Ha BTOPOM JK3aMeHe; A3 — OTIMYHAas OLICHKa Ha
TPEThEM HK3aMEHE.

Ornucatb coObiTusi: B — ceccuto cnan 6e3 oTnuyHbIX oneHok; C — Ha OTIMYHO cajl TOJBKO
OJMH 3K3aMeH; J| — Ha OTIMYHO CJaHbl BCE 3K3aMeHbl, E — Ha OTIMYHO COaHbl TOJBKO JBa
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,
MOJAeT MO PaAro MAPOJbHYIO KOJAOBYIO I'PYIITY, COCTOSIIYIO U3 HECKOJIBKUX TOYeK W Tupe. Haiitu
BEPOSITHOCTh TOT'O, YTO PAJUCT, HE 3HAIOIIMI MAPOJIBHYIO IPYIIY, YraJblBAeT €€, Iepe/iaB KaKyro-
HUOYIb TPYIITY HAyTaJl, €CJIA YUCIIO KOJOBBIX 3JIEMEHTOB (TOYEK U TUPE) B TPYyIIIE 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 IIaphl; B IEpBOil ypHE — 3 OenbIX, 4 4EpHBIX; BO
BTOpOil — 5 Genbix, 3 yepHbiX. U3 mepBoit ypHBI Hayqady OepyT /ABa I1apa, 13 BTOPOH — OJUH HIap.
OTu Tpu 1apa MOMELIAIOT B TPETbIO YpHY. M3 TpeThell ypHbI BbIHMMAOT OJuH wmap. Haiitu
BEPOATHOCTH TOTO, YTO OH OEJIbIH.

5. o nuHMYM cBS3M TIepeaaeTcs KOIUpoBaHHEIHN ¢ 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 oTaeIbHBIX 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, YTO MepenaBaics curHan AB, ecnu curnan u3 nByx OykB
OPUHSAT 0€3 UCKAKEHHI?

Bapuanr 4

1. TlpousBeneH 3amep auameTpa y Tpex BalukoB. Paccmorpum coObitus: Al — niamHa
JaMeTpa IMEpBOTrO BallMKa YIOBJIETBOPSET AonyckaM; A2 — niauHaA JuaMeTpa BTOPOTO BallKa
YIIOBJIETBOPSIET TOMycKaM; A3 — IJMHA IaMeTpa TPEThETO BAJIMKA yJIOBIETBOPSIET JOITYCKaM.

Omnwucatre coObITUsA: B — nuamerp Bcex BaJIMKOB HE yIOBIETBOPSIOT JomyckaM; C — TOJBKO Y
OJIHOTO BAJIMKA JUaMETp YIOBJIETBOpSAET JaomyckaM; /[ — nmaMmerp TOJBKO y JBYX BaJIMKOB
YIOBJIETBOPSET AonyckaM; E — auaMerp Bcex BaJIMKOB yIOBJIETBOPSET aonyckam; I' — nuamerp no
KpalilHe Mepe OJIHOTO BajuKa yAOBIJIETBOpseT aomyckam; K — nuamerp mo KpaiHeW Mepe ABYyX
BaJIMKOB YJIOBJIETBOPSET JOIIYCKaM.

2. Y4acTHUKOB MarteMmatuueckoi omummuasasl (100 den.) MeTomoM kepeObeBKH pa30min Ha
JB€ TPYIIBl W paccailyii IO pa3HbIM ayauTopusM. KakoBa BEpOATHOCTb TOTO, YTO JBOE
IIPETEHACHTOB HA IIEPBOE MECTO OKAXKYTCS B PA3HBIX ayUTOPUSIX?

3. Ha nsatu kaproukax nHamucaTh OykBbl A, A, K, H, V. KakoBa BeposiTHOCTb, UTO TpH
CIIy4aifHOM pacIoJIOXKEHUH KapToueK B psijl, moaydutcs ciioBo « HAYKA»?

4. JIBa naTyMKa IOCHUIAIOT CUTHANbI B OOIIMH CHTHANl CBSI3M, NPUYEM YHCIO CUTHAJIOB
IIEPBOTO M BTOPOrO AAaT4YHWKA OTHOCATCS Kak 3:2. BeposATHOCTh MOIYYUTh UCKAKEHHBIA CUTHAN OT
nepsoro aatuuka 0,05, ot Broporo — 0,06. KakoBa BEposITHOCTb TOT0, YTO HayJauy BHIOpAaHHBIN U3
o0111ero KaHajla MCKa)K€HHbBIN CUTHAJ ITOCIIaH MEPBBIM TaTUUKOM.

5. UcnbITyeMblit IpUOOP COCTOUT M3 TPEX MAJIOHAAEKHBIX 3JIeMEHTOB. OTKa3bl 2JIEMEHTOB 32
HEKOTOpOoe BpeMs T HE3aBMCHMBI, a UX BEPOATHOCTU PaBHBI COOTBETCTBEHHO P, P,, P,. Haiitn

3aKOH pacrnpcaciaCcHusd, MaTeMaTH4YC€CKOEC OXHIaHHUC, MOAYy, AUCICPCHUIO YHCJIa HCEOTKa3aBUIUX



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 u perjiaMeHT BbIIIOJTHEHHUS
KontponbHast pa®ota 4 BBINOJHSETCS CTyAEHTaMM Ha IpaktudyeckoMm 3aHsatuu 30, Ha
BBINOJIHEHHE paboThl OTBOAMTCS 2 yaca. [Ipu BHIOJHEHNH KOHTPOJIBHON pabOThI CTYAEHTHI MOTYT
I0JIb30BAaThCs OYMaKHBIMU HOCUTENISIMH HMH(OpManMM (KOHCIEKTaMHU JIEKLUH 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 33JaHUE BBITIOJIHEHO B 00b&Me 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 BeICTaBISETCS CTYACHTY, €CJIH 33/1aHKe BBIOTHEHO B 00b&Me 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 %.

7.25. Koaaokeuym 1 nmo temam "'Kpatrnble uaTerpaasnt’’, ''AuddepeHumajbHbie
ypaBHeHus'

(naumenosanue oyeHouHo2o cpedcmea)

Tunosble npuMepsbl 3a1aHUMI

Bapmuanr 1

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

2. JlaTh onpezienieHHe TPOMHOT0 MHTErpaa.

3. Kak BBYHCHSIOT [BOWHON WHTErpal B MPSIMOYTOJBHOH CHCTEME KOOPAHMHAT TIO
NpaBUIBHOM TByMEpHOI 001acTH.

4. Kak HaiiTu o0bema Tesa ¢ MOMOIIBI0 TPOHHOTO UHTErpaa.

5. Bun naBoifHOro wuHTerpaiza B MNONApHBIX KoopauHarax. IIpeoOpasoBaHue ABOHHOIO
MHTETpaia IpH Mepexo/ie U3 JeKapTOBOIl MPSAMOYTOJIbHON CUCTEMBI KOOPAUHAT B MOJIIPHYIO.

6. Kakue ypaBHeHus Ha3bIBatoTCs quddepenuansabiMu. [Ipumep

7. Yto HazbIBaIOT peuieHueM nuddepennuansaoro ypasHenus. [Ipumep

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

Y METOJ] OTBICKaHUsI €T0 PEIICHUS.

9. Bua obuiero penieHre JMHEHHOTO OJHOPOIHOTO AU(PepeHIINaTbHOTO YPaBHEH S BTOPOTO
MOpsAKa C MOCTOSHHBIMU KOX(pUIMEHTaMH IJis cliydas, Korja KOPHHM XapaKTepHUCTHUYECKOTO
YPaBHEHHUs JEHCTBUTEIBHBIE Pa3INYHBbIE.

10. duddepennmanpapie ypaBHEHUS 2-0T0 MOPSIKA, JOMYCKAIONINE MMOHIKEHUE MOPSAKa U
METO/]] OTBICKAHUS UX PELICHUS

Bapuanr 2

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

2. KakoB (pu3nueckuii cMbICI TPOHHOT'O HHTETrpaa.

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



4. Kakoii cucreMoil HepaBeHCTB HEOOXOMMO 3a/1aTh IBYMEPHYIO 00JIaCTh, YTOOBI OTYYHUTh
npeJiebl MHTETPUPOBAHUS B IOBTOPHOM JIBYKPAaTHOM HMHTErpae?

5. Kakast nBymepHas o0jacTh Ha3bIBaeTCs NMPABHJIBHOW B MOJSIPHOW CHCTEME KOOpPIMHAT.
Kakoii cuctemoii HepaBeHCTB HEOOXOAUMO 33]aTh ABYMEPHYIO 00J1aCTh, YTOOBI OTYYUTH HPEIEIIbI
MHTETPUPOBAHUS B IOBTOPHOM JBYKPATHOM HHTETrpaJie B MOJISPHON CHCTEME 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 o01iero pernieHne TMHEHHOTO OAHOPOIHOTO AU((HEepPeHIIMATBFHOTO YPAaBHEHHSI BTOPOTO
MOpsAKAa C MOCTOSHHBIMU KOd(pdUIUEHTAMH Ui Ccllydas, KOrja KOPHH XapaKTepUCTHYECKOIO
yYpaBHEHHS ICHCTBUTEIIbHBIE OJJMHAKOBEIC.

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

10. B kakoM BHJE CleIyeT HCKaThb YacTHOE pEIIeHHEe HEOJAHOPOAHOIO JHHEHHOro
mudQepeHnaIbHOro0  ypaBHEHHS ~ BTOPOTO  TOpsiIKa,  €CIIM €ro  mpaBas  4acTb

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 W HIDKHUE TPEICIIBI B TIOBTOPHOM JBYKPATHOM HHTETpaie MpU
WHTETPUPOBAHUY 110 IPABUIILHOM IBYMEPHOI 00JIaCTH B MPSAMOYTOJIBHOM cUCTeMe KOOPAMHAT.

4. Kak HaiiTu JeKapTOBbl KOOPIMHATHI IEHTPa Macc Teja C IOMOIIbI0 TPOHHOI0 UHTErpaia.

5. Kak BBIUMCHSIOT IBOMHOW HMHTErpaj B MOJSPHON cHCTeME KOOPAWHAT IO MPaBUJIbHON
JIBYMEpPHOM 00Js1acTH.

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

7. UYem ompenensieTcs KOJUYECTBO HAYalIbHBIX YCIOBUU g Jud@epeHInaibHOro
YpaBHEHHUS.

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

9. Bun o01iero pemnieHne TUHEHHOTO 0OHOPOIHOTO TU((EPSHIIMATEHOTO YPABHEHHSI BTOPOTO
MOpsKAa C TMOCTOSHHBIMU KOX(pUIIMEHTAMH I Cliydas, KOrja KOPHH XapaKTepHUCTHUYECKOTO
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 BBIMUCITUTH IUIOMIAb ITIOCKOH (PUTYPBI ¢ TOMOIIBIO ABOWHOTO MHTETpaa.

3. Hunmuuapuueckue KoopAuHATHL. TpoiHOM WMHTErpan B LMIMHIPUYECKHUX KOOpIHMHATAX.
[IpeoOpazoBanne TPOWHOrO MHTErpajia MpH Mepexoie U3 JAeKapTOBOM MPSIMOYToJbHON CHCTEMBbI
KOOpJMHAT B HUINHIPUYECKYIO CUCTEMY. M €0 BBIYHCIIEHUE.

4. KakoB reOMEeTpUUYECKHI CMBICT IBOMHOTO HHTETpaIA.

5. Kakas TtpéxmepHas o0JacThb Ha3bIBA€TCSl MPAaBUIBHOM B TNPSMOYTOJIBHOW cHCTEMe
koopauHat. Kakoit cuctemoil HepaBeHCTB HEOOXO0IMMO 33/1aTh TPEXMEPHYIO 00J1acTh

6. Uem onpenensiercs Opsiok AuddepeHInalbHOro ypaBHEHHUS.

7. Bua o6rmiero pemienne TMHEMHOTO OTHOPOIHOTO Au(depeHITNaTLHOTO YPaBHEHUS BTOPOTO
HopsiIka C TMOCTOSHHBIMU KO3()(UIIMEHTaMHU Il Caydas, KOrjla KOPHH XapaKTepHCTUYECKOTO
YpaBHEHUSI KOMIUIEKCHBIE YUCIIA.



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

9. Meron BapuanMM TPOU3BOJBHBIX MOCTOSIHHBIX JUISI OTBICKAHMS YaCTHOTO pEHICHUs
JMHEWHOTO HEOJHOPOIHOTO MU(PEPEHIIMATHLHOTO YPaBHEHUSI BTOPOTO MOPSIIKA.

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:

KoHnTtponbhas padota conepxkut 10 3aganuii, kaxxaoe 3a1anue onenruBaercs B 1,5 Oaa.

1,5 Oamra BBICTABISETCS CTYISHTY, €CIM 3aJaHUE BBHIMIOJHEHO B IIOJIHOM 00BEME,
MPOCIICKUBACTCSI YETKOE YCBOCHUE CTYIICHTOM MaTepuaia MOJYJIs; MMOJIHbIC, Pa3BEPHYTHIC 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/I1aHue BBIMOIHEHO B 00bEMe 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 GayTOB BBICTABJISETCS CTYACHTY, €CIIH 3a/IaHHE BHITIOJTHEHO B 006EMe MeHee 20 %.

7.2.6. KoanoxkBuym 2 no temam "'Panbl’’, '"Teopus BeposiTHOCTEI"
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossle npuMepsl 3a1aHUi

Bapuanr 1

1. HeoOxoauMmpbIil MpU3HAK CXOJUMOCTH

2. FapMOHHYECKHH PsiI.

3. YcnoBus Jleiibaua.

4. AAropuUTM UCCIIEJOBaHMS Ha CXOJUMOCTb 3HAKOMOJIOKUTEIbHBIX PSAIOB.

5. ObnacTh CXOAUMOCTH (PYHKIIMOHAIBHOTO PSAA.

6. ®opmyna monHOU BepostHOCTH. [Tprmep.

7. Marematndeckoe 0XKHMJIaHHE U AUCTIePCHs TSl OMHOMUHAIBHOTO 3aKOHA

8. Kakas olleHka Ha3bIBaeTCsA TOUYCYHOM, Kakas MHTEpBaIbHOW. UTO Takoe NOBEpUTEIIbHAS
BEPOATHOCTH U JOBEPUTEIIbHBIN UHTEPBAJI

9. Kak ocymiecTBIsIIOT MPOBEPKY THITOTE3BI HA OCHOBE KPUTEPHUS

10. BuHOMMHANIBHBIN 3aKOH pACIpPENEICHUS

Bapuanr 2

1. Yto takoe uncnosoil psaa. [Ipumep. Uto Ha3eiBaeTcst cymmoit psaa. Kakol psia Ha3sIBaeTcst
CXOIAILIMMCS, KaKO! pacxoasiuumMcs. beckoHeynas reoMeTpuyeckas porpeccus U ee cymma

2. Paznoxenue B psjg Oypbe HEMEPHUOINUECKUX (HYHKIIUN

3. CpoiicTBa cxonsamumxcs psaoB. HeoOXoauMbIii MpU3HAK CXOAMMOCTH YHCIOBOTO psijia

4. PanukaneHbli npu3Hak Komm

5. JlocTaTOo4yHbIE NPU3HAKU CXOJUMOCTH DPSIIOB C MOJIOKUTEJIBHBIMU 4YJI€HAMM (CpaBHEHMSI,
Janambepa, paiuKaabHBIA, HHTETPATbHBIN ).

6. ®opmynsl beiteca. [Ipumep

7. Marematndeckoe 0XXHJIaHUE U AUCTIepCus I 3aKoHa pacnpeaenenus [lyaccona



8. Kak omnpexnensiercs IOBEpPUTENbHBI MHTEpBal Ui MaTEMAaTUYECKOTO OXHUIAHUS
CJlydaliHON BEJIMYMHBI X C HOPMAJIbHBIM 3aKOHOM paclpeieieHus IPU U3BECTHOM G

9. Kak oCyIIeCTBISIOT IIPOBEPKY THIIOTE3b! O 3aKOHE pacipeneienus. Kpurepuii x? u kak oH
UCTIOJNIB3YETCSI

10. ®opmynsl beiieca. [Ipumep

Bapuant 3

1. 3nakouepenyrouuecs psaasl. Teopema JleliOHuIa

2. Paznoxenue B psg Oypbe YETHBIX M HEUETHBIX MEPHOANYECKUX (PYHKIUI

3. Crenennoi psan. MHTepBan CXOAMMOCTH CTEIIEHHOTO psijia, paanyc cxoauMmoct. CBoiicTBa
CTEINEHHBIX PSIOB

4. NurerpanpHblid pu3Hak Ko

5. Tpuronomerpuueckuii psn. Koapounmentsr @ypre, psg Pypre, ycIoBHE pa3ioKUMOCTH
dbyukiuu B psag Oypee

6. [ToBTOpHBIC He3aBUCHUMBIC UcTibITaHus. Dopmyna beprymmu. [Ipumep

7. Cpsi3p MaTeMaTU4YeCKOro OXHJAHUS CpedHero  apupMEeTHYeCKOro  OJIUHOKOTO
pacnpenei€éHHbIX CIIyYalHbIX BEJIMYMH C MATEMATHYECKUM OXUJAHUEM KaXJOW CIydalHOM
BEJIMYMHBI

8. Kak ompenensercs IOBEpUTENBHBIA WHTEPBAT JJII MAaTEMaTHYCCKOTO OXHIAHUS
CIIy4allHOM BEJIMYHMHBI X C HOPMAJIbHBIM 3aKOHOM PACIIPEACIICHHS IIPU U HEU3BECTHOM O.

9. Kakas 3aBUCUMOCTP MEXIy BEIWYMHAMHM Ha3bIBACTCS CTATUCTUYECKOW, Kakas
KoppensanroHHou. [Ipumep Ha rpadukax paccemBaHus

10. MaTtemaTtrueckoe OXUAaHUE U AUCTIEPCHs 1151 OMHOMHHAILHOTO 3aKOHA

Bapuanr 4

1. ®ynkunonanbHbIi psag. O6macTe CXOAUMOCTH paja

2. Hcnonb3oBaHue psAAoB JUid OPUONMKEHHBIX BBIYMCICHMHA 3HAa4eHUH (QYHKUHUH,
OTpeIeNIEHHBIX UHTETPAJIOB C 3a/JaHHON TOYHOCTHIO

3. AroputM UCCIE€A0BAaHUS HAa CXOAUMOCTD 3HAKOIIOJIOKUTENBHBIX PSAI0B

4. Tpuronomerpuueckuii psia. Koapounuents: @ypobe, psg Pypbe, yeaoBHE pa3ioKUMOCTH
¢bynkuuu B psg Oypbe

5. Ucnonp3oBaHue psaI0B JUIsl OThICKaHUS MPUOIMKEHHBIX pelleHni AudpepeHnanbHbIX
ypaBHEHUNU

6. CBs3p qucCIIEpCHU CPETHETO apu(METHYECKOTO OJMHOKOTO PACTIPENCIEHHBIX CIyYaiiHbIX
BEJIMYMUH C JUCIIEPCUEH KaXKIOM CIIy4ailHOM BEIUMYHUHBI

7. Kakue runoresbl Ha3bIBalOTCS CTAaTUCTUYECKUMU. B ueM 3akirodaroTcst OMOKU NepBOro U
BTOpOro poaa? Kak Ha3pIBaeTCsl BEPOATHOCTH COBEPIIUTH OIIMOKY MepBoro poaa?

8. 3akoH pacnpenenenus. [IyaccoHa.

9. Kak HalWTH BEpOSATHOCTb TOTO, YTO Cly4aiiHas BEIMYMHA C HOPMAJIbHBIM 3aKOHOM
pacripeieieHusi OTKJIOHUTCS OT MAaTeMAaTUYECKOTO OKHUJAHUS Ha BEJIMYMHY, HE MPEBBIIIAIONIYIO
3azaHHoro uucna. [Ipasuiio Tpex curm

10. ®opmyia mosHOM BeposiTHOCTH. [Ipumep

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA
KomnnokBuym 2 mpoBOAUTCS Ha IPAKTHYECKOM 3aHATHH 31 B BUEe MUCHMEHHOM paOboOThI, HA
BBIIIOJIHECHHUE pa6OTBI OTBOJAUTCA 2 gaca. Ha KOJUIOKBHUYME HE JOITYCKACTCA HMCIIOJIb30BAHHUEC KAKUX-
aub0 CIpPaBOYHBIX MAaTEPUATOB, KOHCIIEKTOB JIEKIUH W MPAKTUYECKUX 3aHITHHA, MOOWIbHBIX
YCTPOMCTB, TaJIKETOB.

Kpurepum oueHku:
KonTponbnas pabota cogepxut 10 3amanuii, kaxmoe 3a1anue omneHuBaercs B 1,5 6amna.



1,5 Oamma BbICTABISETCS CTYOSHTY, €CIM 3aJaHUE BBHINOJHEHO B TMOJNHOM 00BEME,
IIPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOJYJIs; MOJIHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

1,25 Gamta BeICTaBIIsACTCS CTYACHTY, €CIIH 3aJjaHue BBITIOJIHEHO B 00bEMe oT 80 % u BhImIE;

1 Garnn BBICTABISIETCS CTYICHTY, €CJIH 3a/IaHUe BHIMIOTHEHO B 00BEME OT 65 % 10 79 %

0,75 Ganna BeICTABISIETCS CTYJEHTY, €CIIM 3aJIaHUE BBITTOJIHEHO B 00bEMe 0T 50 % 10 64 %);

0,5 6amta BeICTaBIIICTCS CTYJCHTY, €CITU 3aJ]aHKe BBITIOIHEHO B 00bEMe oT 35 % 10 49 %

0,25 Ganna BBICTABISIETCS CTYJICHTY, €CIIM 3aJ1aHue BBITTOTHEHO B 00BEMeE oT 20 % 10 34 %

0 GayTOB BBICTABJISETCS CTYACHTY, €CIIH 3a/1aHKe BHIMOIHEHO B 00BEMe MeHee 20 %.

7.2.7. UTOroBoe TeCTHPOBAHUE
(Haumenosanue OYeHOUHO20 cpeoCcmsa)

Tunossle npuMepsl 3a1aHU

Monayab 9. KpaTHble HHTErpaJjbl

1. JIBOitHO# MHTErpall B MOSIPHBIX KoopauHaTax ot ¢pyHkiuu f(r,e) mo odmactu D
UMeeT BUJI
+A) [[ f(r,p)rdrdg 0) [[ (r. @)gdpdr
D D
B) [[ f(r,p)drd D) |[ f(r.)redrdg
D D
2. TpoliHo# HHTErpall B MWIMHAPHYCCKUX KoopauHaTax oT pyukuuu f(r,e,z) mo
obmactu D numeer 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 moMOIIBI0 ABOMHOTO MHTErpajia MOYKHO HaXOAUTh

+A) Ilnomaan muockux puryp

B) Iliomaas moBepXHOCTH TPEXMEPHOT'O Teja

+C) O0BEM TpEéXMEpHOTO Tela

D) Maccy TpéxmepHoro tena

E) Cpennee 3nauenue pyHKIMU ABYX MEPEMEHHBIX Ha 00J1acTH €€ 3a/IaHus
4. C noMoI1bI0 ABOMHOTO UHTErpajia MOXKHO HAXOIUTh

+A) Maccy ninockoii miaacTUHbI

+B) Koopaunats! 1ieHTpa Macc MmiaocKoi MmiacTUHBI

+C) Inommaae MIOCKOH MIIACTHHBI

D) Maccy TpéxmepHoro tena

+E) O6BéM TpéxMepHOro Tena
6-—x

'Z[dx _[ f(x,y)dy

5. M3MeHnTh MOPSIIOK HHTErPUPOBaHUS st © 2x
4 6-y 6 0.5y 2 6-y
[y [ £0xy)dx+ [dy [ F(x, y)ax Jdy [ £0xy)dx
A) 0 0 4 0 C) 0 2y
4 05y 6 6-y 6 6-y
Jdy [ f0cyydx+[dy [ £(x y)dx [y [ £0xy)dx
0

B)+ © 0 4 D)o 2



BHU]T

2 2X
6. V3MEeHHUTD OPSAT0K HHTEIPUPOBAHHMS IS Idx J. f(x,y)dy
0 X

2 y 4 0,5y 2 2y
Idyj' f(x, y)dx+J'dy I f(x, y)dx jdyj f(x, y)dx
A) +0 0 2 0 C) 0 X
2 2y 4 y 2X 2
j dy j f(x, y)dx + j dy j f(x, y)dx j dy j f(x, y)dx
B) 0 0 0 0 D) X 0
H xdxdy
7. Ecnu obnacte D orpannuena nunusmu: x =0, y=2, y=x, 10 P paBeH
A) 2 +C) 4
3
8
B) - D)1
)3 )
2 Jax?
J dx jxdy
8. IToBTOpHBIH HHTErpan ° X paBeH
Mopayas 10. Iud¢epenuuaibubie ypaBHeHUs!
1. O6mee pemenue nuddepeHmanbHoro ypaBHenuss Xy'—y =0 umeer Buj
o y? +x?=c?
O] y =Cx
o y=x*+C
1
o y =Ce”
2. OGiee pemenne quddepeHIHaTLHOT0 ypaBHEeHHS 3+ Y + Yy'v1—X* =0 umeer
o y=x*+C
o 1 + 1 =C
Xy
o y=tglx+C)—x
O) arcsinx = —/3+y?+C
3. Obuee pemenne AuddepeHnnanbHOro ypasueHus 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 AuddepeHnnanbHOro ypasueHus y'—2x =0 umeeT BUI
O] y=x*+C
o y=C(x*-1)
;1
o y =Ce*’
o 1 + 1 C

Xy



5. Obmee pemenne auddepeHraIbHOTO ypaBHEHUS X + XY+ Y' (Y + Xy) =0 umeer Bujg

1
¢ —+ 1 =C
Xy
o y=tg(x+C)—x
o y=C(x*-1)
O] x+y=mCx+1)(y+1)
6. O6iuee pemenue quddepeHimanbHoro ypapuenus (x° —1)y'—2xy =0 umeer Buj
o y=tg(x+C)—x
O] y=C(x*-1)
1
o y =Ce*
1
o —+ 1 =C
Xy
7. O6miee pemenne aupdepeHIHanbHOro ypapHeHus X y'+y =0 umeeT BUA
-1
® y =Ce*’

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

Moayas 11. Paabl
1. K kakoMy THIy OTHOCHUTCSI IaHHBIN Psifl

T & 3 n 1 el

ot D ——{@—(-D")cosnx+=(~1)"*sin nx
PR n

3HAKOIIEPEMEHHBIN PsiJL

3HAKOMOJIOKUTEIbHBINA PSIJT

(byHKIIMOHATBHBIN PSIT

CTEIIEHHOM P

psan Pypee

B psg @ypee paznaratorcs GyHKIUHU, ONUCHIBAIOIINE ...

Jr00bIE MPOLECCHI

NepPUOANYECKHE TPOLECCHI

MaTEMaTUYECKHUE IIPOLIECCHI

HENepHUoANYECKHEe TPOLECCHI

OMOJIOTUYECKHE MTPOLIECCHI

[Tonb3ysick HEOOXOAUMBIM IPU3HAKOM CXOJIMMOCTH OTBETUTH Ha BOMPOC O

00

n
CXOOUMOCTH WJIN PACXOAUMOCTH pAaa —2
- N+
n=1

WO 00 @EOMNEOOOO

O] PST PACXOIUTCS;

o PAI CXOIUTCS;

o BOITPOC O CXOJUMOCTH OCTAETCS OTKPBITHIM;
© 3!’1—1
UccnenoBars Ha CXOAMMOCTB PSif zn_l—
n=1 2 (2n _1)
PAI pacXOAUTCS

PAIl CXOOUTCA

BOIIPOC O CXOJUMOCTH OCTAETCSA OTKPBITHIM

oco @ »



5.

Br16epute U3 HIKENEPEUNCICHHBIX HEOOXOIUMBIN TPU3HAK

CXOAMMOCTH psaaa

@)

O

O

o o @® O

o

/ima, =00

n—oo

S, =

tim| a, |=0
n—o0

/ima, #0

n—o0
/ima, =0
N—o0

N3 HmkenepeynciaeHHbIX BRIOEpUTE HHTETpabHbIN Tpu3HaKk Ko
AimyU, =/, psn cxonures ipu £ <1 n pacxoxutes mpu £ >1
n—o0

z U,, U ,=Tf(x):ecmm .[ f (x)dx =0, To psix cxoauTCs, eCIn .[ f(x)dx =0, To
n=1 1 1

pAd PaCXOdUTCA

O

©

Ecan U1>U2>Us.. . >Up>. .. u /imU, =0, 1o psin z:(—l)n+l -Un cxoautcs

=00 n=1
.U
fim—"L = ¢ psan cxomaures npu £ <1, u pacxomures npu £ >1
n—oo

o0

Z U,, U,=f(x):ecmn I f (x)dx cxommres (pacXoauTcs), TO U P Z u,,
n=1 1 n=1

CXOOUTCs (PACXOIUTCH).

7.

N3 HukenepeyucaeHHbIX BeIOEpUTe GopMyITy paanyca a0COTIOTHOM

CXOOANMOCTH CTCIICHHOTO pAda

o

© 0 ®O0 00 o

o O O

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

n

an+l
an

R:Eimn\/m

nN—o0

R = /im

n—oo

a,
a
1

"

nN—o0

R =/im

n—0

n+1

. 2 (x+2)"

K xakoMy Ty OTHOCUTCS TaHHBIN P le
=

3HAKOIIEPEMEHHBIN Pl
3HAKOMOJIO)KUTEIIbHBIN PsIJT
(bYHKUIMOHATIBHBIN psif
CTEIIEHHOH pPsij
psan @ypre

VccnenoBaTh Ha CXOAUMOCTB psij » (1) 1

n=1 %

psIT PacXoauTCs
BOITPOC O CXOJANMOCTH OCTAETCSI OTKPBHITHIM
PsIT CXOAUTCS aOCOTIOTHO



O] PsIT CXOAUTCS YCIIOBHO

Monayab 12. Teopusi BeposiTHOCTEM

1. CO6BITI/I}I HA3bIBAKOTC HC3aBUCUMBIMHU C€CJIIN

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

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

© p(AB)=p(A)p(B)

2. LIeMy paBHA BCPOATHOCTD HCBO3MOXXHOI'O CO6LITI/I$I

= 0
3. CoObITHs A ¥ B Ha3bpIBalOTCS HECOBMECTHBIMHM, €CIU
o p(AB)=1

o p(AB)=p(A)+p(B)
o P(AB)=p(A)p(B)
O] p(AB)=0
4. BeposITHOCTB BBIMTPATH B pyiieTky paBHa 1/38. Urpok menaer 190 craBok. [1o kakoit
(dopMyIie MOKHO BBIYUCIUTH BEPOSITHOCTH TOTO, YTO OH BBIMTPACT HE MEHee 5 pa3

O] pacnpenenenus [Tyaccona
o ¢bynkuu Jlamnaca O(x)
o Ha/10 cocuuTath mo opmysne bepHymmu, acumnroTnueckue GopMyIsl ayT

OOJIBIIYIO OLINOKY.

o IJIOTHOCTH HOPMAJIbHOTO paclpeaeaeHus

S. BeposTHOCTh cyMMBI JTIHOOBIX CiTydaiiHbIX coObITHI A 1 B Belumcnsercs no gopmyie

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. BepositHoCTh BBIMTpaTh B KOcTH paBHa 1/6. Urpok nenaer 120 craBok. [1o xakoit
(bopMyiie MOKHO BBIYUCIUTH BEPOATHOCTh TOT'O, YTO YMCIIO BHIUTPHILIEH HEe OyAeT MeHble 15

o pacnpenenenueM Ilyaccona

o JokanabHON Gopmynoit MyaBpa-Jlannaca

o HaJI0 COCUUTaTh 1o Gpopmyie bepuynu

O] UHTErpaibHOI popmynoit Myaspa-Jlamnaca

7. [Tpou3BoauTCs N HE3aBUCHMBIX UCIBITAHUHN, B KOTOPBIX BEPOSITHOCTh HACTYIJICHUS
coObITUS A paBHa p. BeposTHOCTH TOro, 4TO COOBITHE A HACTYMHUT M pa3

o BBIUHCIIsCTCS 10 hopmyiie baiteca

o pasHa p(1-p)

O] BBIUHCIIseTCS 10 hopmyie beprymm

o BeIUHCIsieTCs 1Mo popmyne Myaspa-Jlamnaca

8. AOGoHEHT 3a0bUT NToCIeHIO M(py HOMepa TenedoHa U MOITOMY HabupaeT eé
HayraJ. OnpenenuTh BEpOSTHOCTh TOTO, YTO €My IPUAETCS 3BOHUTH He Oosiee ueM B 3 MecTa.

= 03

= 03

9. AGoHeHT 3a0bL1 nocaenHue 2 uudpel Te1ePOHHOTO HOMEPA, HO IOMHUT, YTO OHU

pa3in4HbI 1 00pa3yloT ABy3HaUHOE YKcio, MeHbliee 30. C yueToM 3TOro oH HaOupaeT Hayraj 2
uu¢psl. Hailtu BeposITHOCTB TOTO, UTO 3TO OyIyT HYXHbIE HUPPbI. OTBET OKPYTIIUTE 10
TBICSTYHBIX.

= 0,037

= 0.037



10. Pebenok nmeer Ha pykax 5 kyoukos ¢ OykBamu: A, K, K, JI, Y. Beposrnocts TOTO,
4yTO peOCHOK cobepeT u3 KyOMKOB clloBO "Kykia'"paBHa. OTBET OKPYIJIMTE 10 THICSYHBIX.

= 0,017

= 0.017

11. ®opmymna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO 151 OTpULIATEIBHBIX CIYyYaiiHBIX BETUYHH

C) BepHa TOJBKO ISl TOJIOKUTEIBHBIX CITyJaHBIX BEIMIUH X
D) BepHa

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

HtoroBoe TectupoBaHue no AucuuIIMHE "Boiciias matemaruka. M30paHHBIE pazielisl
BBICIICH MaTeMaTWUKu" BBICTaBIsieTcss B pacnmcaHuu Ha 20 Henmene u mpoxomut uepes3 LleHTp
TECTUPOBAaHUS B KOMIIBIOTEPHOM Kjacce obmero noctyna. Ha tect orBoautcs 2 waca. Ilpu
BBIMIOJITHEHUM TECTa CTYAEHTbl MOTYT I0Jb30BaThCSl TOJIBKO KalbKyJIsTOpaMHu, IPU 3TOM HeE
JIOITYCKAETCsl HCIOJIb30BAaHUE KaKUX-THMOO CIPABOYHBIX MAaTEpUANIOB, KOHCHEKTOB JEKIUH WU
IPAKTUYECKUX 3aHATUN, MOOWIBHBIX YCTPOUCTB, Ia/IKETOB.

Kputepumn onenku:

Tect cocrout u3 10 3agaHuii, Kaxa0€ U3 KOTOPBIX orleHUBaeTcs B 10 6amios:

10 6amToB cTaBUTCS 3a 33JaHKE, €CIIA CTYJCHT HAa BOIIPOC 3aJaHMs OTBETUII ITPABMIIBHO;
0 GannoB cTaBUTCA 3a 3a/laHUE, €CITU CTYACHT Ha BOMPOC 33/1aHUS OTBETHII HEMPABUIBHO



BOHPOCLI K 9K3aMEHY

n/n
7.3. OueHo4YHbIe cpeacTBAa IJsl NPOMEKYTOYHOH ATTeCTAMM IO HUTOraM OCBOEHMA
AUCUMILTUHBI
7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu
CemecTtp 3
Ne
w/n Bomnpocskl Kk 3k3aMeHy
1 |Kakue ypaBHeHus Ha3biBaroTcs auddepennnansapivu? IlpuBeaure npumep.
2 [Uto Ha3bIBaIOT pelieHueM quddepeHmanbHoro ypasuenus? Ilpuseaure npumep.
3 UTo Ha3pIBaIOT HAYaJIbHBIMH YCIOBHUSAMHU Ul MuddepeHmansHoro ypaBHeHus? llpuseante)
puMep.
4 |YTo Ha3pIBaIOT OOIMKM pemeHueM i AudQepeHnnanbHoro ypaBHeHus (n-0ro nopsijaka)?
5 Cdopmynupyiite Teopemy Ko o cyiectBoBaHuH pemieHus TUQEepeHIINATLHOTO ypaBHEHUS

1-oro nopsika

Jlaiite ompenenenue nuddepeHIuanIbHOro ypaBHeHus 1-oro nopsaka. [lepeuncnure THIBI U

6 METO]IbI OTBICKAHUS UX PEIICHUS

7 Jlaiite ompenenenne audQepeHNIUATBHOTO ypaBHEHUS 2-0TO  TOPSIKA, JOMYCKAOLIETO
MoHrKeHue nopsiaka 1-oro tuna. ONUIIMTE METOJ OTBICKAHUSI €T0 PEIICHUSI.

5 [latite omnpenenenne audPEpeHINATEHOTO YpPaBHEHHS 2-0T0 TMOPSAKA, JOMYCKAIOIIEro
MOHMXEHUE NopsiJIka 2-0ro Tuna. ONMUIINTE METO OTHICKAHMS €r0 pelIeHusl.

9 [aiite omnpenenenne aubdepeHInaTbHOr0 yYpaBHEHUsSI 2-0T0  TOPSIIKA, JOMYCKArOUIEro
MOHMKEeHHe Nopsiika 3-oro Tuna. ONMIINTE METO OTHICKAHMSI €r0 PEHICHUs!.

10 UTo Ha3bIBAlOT JIMHEHHBIM OJHOPOJHBIM AH(p(depeHIInalIbHBIM yYpaBHEHHEM N-0T0 Mopsaka?
[lepeuncnnTe ero cBOMCTBA M OMUIIUTE METOJ] PEIICHUSI.

11 |Onummute ctpyktypy obmiero pemenus JIOY n-oro nopsiaka.

12 Jlaiite omnpeneneHue JMWHEHHOM 3aBUCUMOCTH (DYHKUMHA. VYKaXUTe YCIOBUS JIMHEHHOW
3aBHCHUMOCTH M JIMHEHHON HE3aBUCUMOCTH JIBYX (YHKIHUH.

13 |daiiTe onpenenenne onpeaenuTessi BpOHCKOTO B YKaXXUTe ero CBOHCTBA.

14 UTo Ha3pIBAIOT JHUHEWHBIMH OIHOPOAHBIMH JH(QepeHInanbHBIMA  ypaBHEHUSIMH BTOPOTO)
MOpsAIKA C TOCTOSTHHBIMU KO3 dUIIuEeHTaM1?

15 Onumure CTPYKTypy OOIIero pemieHust JWHEWHBIX OIHOPOJHBIX TU(depeHIHaTbHBIX
ypaBHEHMs BTOPOTO MOPsI/IKA C MOCTOSSHHBIMU KO3 (UIIEHTaMH.
UTo  Ha3BIBAIOT  XAPAKTEPUCTUYECKHM  YpaBHEHHWEM  JUISI  JIMHEWHBIX  OJHOPOJHBIX

16 |muddepeHnmanbHbIX ypaBHEHHS BTOPOrO TMOPSAAKAa C TOCTOSHHBIMH KO3 QHUIMEHTaMU?
[ TpuBeauTe mpumMep
YKaxuTe BUA OOIIETO peIIeHUs JTUHEHHBIX OJHOPOAHBIX UG (epeHINATbHBIX YpaBHEHUH

17 [Broporo mopsiaka C TOCTOSHHBIMH KOO(QQUIMEHTaMH [UIsl ClIy4yaeB, KOrjJa KOpPHU
XapaKTepPUCTHYECKOTO YpaBHEHHUs AEHCTBUTEIIbHBIC pa3inyHble yncia. [Ipuseaure npumep
Ykaxure BUA OOMIETO pEIIeHUs JUHEHHBIX OJHOPOAHBIX IU((EepeHIINATBHBIX YpaBHEHHH

18 [Broporo mopsaka ¢ TOCTOSHHBIMH Ko3(duumeHTamMum s cilaydaeB, KOrAa KOpPHHU
XapaKTEePUCTHUECKOTO YPaBHEHHUs ICHCTBUTEIBHBIC OIMHAKOBBIC uncia. [IpuBenuTe mpumep
YKakuTe BUJA OOIIEro peuieHusl JUHEHHBIX OJHOPOIHBIX AuddepeHInanbHbIX YpaBHEHUN

19 [Broporo mopsaka ¢ TOCTOSHHBIMH Ko3(duumeHTamMum [ CcilaydaeB, KOTAa KOpPHHU
XapaKTepUCTHUECKOTr0 ypaBHEHUS! KOMIUIEKCHbIE uncna. [IpuBeaure npumep

20 UTo Ha3bIBAIOT JUHEWHBIMU HEOJHOPOAHBIMH JU(QPEepeHINaTbHBIME YPAaBHEHUSIMU N-0TO

mopsiKa’?




BOHpOCLI K 3K3aMEHY

n/n

21 VKaXuTe CTPYKTypy OOIIEro peleHus JUHEHHbIX HEOJHOPOAHBIX IudQepeHIranbHbIX
YpaBHEHHS N-0T0 MOPSIKA.

29 OnumuTe MeToJ| BapualK MPOU3BOJIBHBIX MOCTOSHHBIX JUISI OTBICKAHHMSI YAaCTHOTO pEIIEeHUs
ITMHEHHOT0 HEOAHOPOAHOTO MH(PEepEeHIIMATHLHOT0 YPAaBHEHUS! BTOPOTO MOPSIKA.

23 UTo Ha3bpIBalOT IMpaBoil 4acThio crienuanbHoro Buaa JIHJY 2-oro mopsimka ¢ moCTOSIHHBIMY|
Kodpuumentamu? IlpuBeaure npumep
Onumure MeTOoJ HEONPEACTICHHBIX KO3(p(QUIMEHTOB a7 OTBICKAHUS YACTHOTO pEIICHUS

24 |HeoHOPOJHOIO JHHEHHOro IU((EepeHIMaTIbHOIO ypaBHEHHUsS BTOPOTO IOpsiiKa C IpaBoOi
HacThIO CIIEMATIbHOTO BUJA.
Uro takoe umcnoBor psan? IlpuBemure mpumep Uto HaszpiBaeTcs cymmon psaa? Kakoi psf

25 [Ha3pIBacTCA CXOMSIIMMCS, Kakol pacxomsamumcs? [laiite ompeneneHue OSCKOHEYHOM
reoMEeTPHUECKOM TPOrPECCUr U €€ CYMMBI.

2% ChopmynupyiiTe HEOOXOIUMBIN MPU3HAK CXOJUMOCTH 4YHUCIOBOro psaa. Kak ero MoxHO
MCII0JIb30BATH JJIS1 MCCIIE0BAaHUs cxoauMocTH psiaa? IlpuBenure npumep

97 Chopmynupyiite H0CTaTOUHbIE MPU3HAKU CXOAMMOCTH PSAJOB C IOJOKUTEIbHBIMU UJIEHAMU
(cpaBHeHus1, Jlanambepa, pauKkanbHblii, HHTErpasbHblii). [IpuBeanTe npumepsl

28 Uro HasbpiBalOT 3HaKouepeayrommmces psagoM? Chopmynupyiite Teopemy JleilOnumna u
pUBEIUTE TPUMED €€ MCITOIB30BAHMS Il NPUOIMKEHHBIX BBIYUCICHUN CYMMBI psijia

29 JlaiiTe ompenesieHue 3HAKOIEPEMEHHOI0 paja. YKaXUTe JOCTAaTOUHbIE MPU3HAKH CXOJUMOCTH.
YTo Takoe abCONIFOTHAS M YCIOBHAS! CXOJIMMOCTB 3HAKOTIEPEMEHHOT0 psijia?

30 JlaliTe ompeneleHHe CTENEHHOTo psaa, MHTEpBaja CXOJUMOCTH CTEHNEHHOTO psia, paguycal
CXOAMMOCTH

31 Yro Ha3bIBaIOT psiom Teiinopa u Maxknopena mis pynkuuu f(x)? IIpuBeaure npumeps! ams
bynkiwmii: cos(x), sin(x), In(1+x), exp(x).

30 [TpuBenuTe NpUMEpPHl HCHOJIB30BAHUSA PAAOB JUIS BBIYUCICHUH MNPUOIMKEHHBIX 3HAUYEHUH
(byHKIIMI 1 ONpeJIeNIeHHBIX HHTETPAJIOB C 3aJAHHON TOYHOCTBIO

33 JlaiiTe ompeneneHusl TPUTOHOMETpUYECKOro psina, kodpduuuentoB ®Pypre, psna dypee 1]
(byHKIMH ¢ Tepuogom 2 1

34 [[IpuBenute nmpumep pasnoxeHus B psaa Dypbe UeTHBIX U HEUYETHBIX EPUOTMUECKUX (DYHKITHHA

35 Jlaiite onpenenenus GyHKIMOHAILHOTO psja U 00JIACTH €ro CXOIUMOCTH.

36 [[lepeunciure CBOWCTBA CTEIIEHHBIX PSJIOB

37 [TpuBenuTe mpUMEpPHl HCIIONB30BAaHUS PSAOB JUIS OTHICKAHWS TPHOIMKEHHBIX pEIICHUH]
i epeHranbHbIX YpaBHEHUH

38 (Chopmymupyiite ycnosue upuxite it GYHKITUN

39 |ChopmynupyiiTe ycioBue cXoquMOCTH psiia Dypbe K GYHKIUH, U1 KOTOPOI OH 3amucaH

40 [Yro HaszwiBatoT ko3 duimentamu Dypre u psimom Dypwe it GyHKIHiA ¢ mepuogom T?

41 (Onumure paznoxenue B psa Oypbe Henepuoaudeckux pyHKIun

42 |[IpuBenuTe NpUMep OPTOrOHAIBHBIX HAa OTpe3ke [a; b] dyHkIwmi

43

[Tepeunciure GopmMysTbl KOMOMHATOPUKH

44

Yro Takoe ucnsitanue, coobrTue? Ipusenure npumep. Kakue coObITHS HAa3bIBAIOT CIy4alHBIMH,
ITOCTOBEPHBIMH, HEBO3MOKHBIMH? [TpHuBeuTe npumep.

45

Kakue coOBITHS Ha3bIBAIOT HECOBMECTHBIMHU, He3aBUCUMBIMK ? [IpuBeuTe mpumep.

46

Urto Takoe cymMma coOBITHIA, Tpon3BeneHne coosrTuii? [IpuBenure npumep.

47

Kaxue coObITHSI Ha3bIBaIOT NPOTHBONONOKHBIMU? [IprBenuTe npumep.

48

Uro Takoe monHas Tpynma coObITHH? YTO Takoe »JIEMEHTApHBIE HCXOJAbl HCIBITAHUSA?
[ IpuBeguTe ipuMep.

49

Uto Takoe OTHOCHTENbHas 4acToTa COOBITHSA? B uéM 3akirodyaeTcsi CBOWCTBO YCTOHYMBOCTH
OTHOCHTEJIbHBIX 4acToT? JlaliTe 4aCTOTHOE Onpe/iesieHie BEPOSTHOCTH COOBITUS

50

JlaiiTe KiIaccuueckoe ornpesesieHne BeposiTHoCcTH coObITus. [IpuBenure npumep. Ilepeuncaute




n/n

BOHpOCLI K 3K3aMEHY

CBOMCTBa BCPOSATHOCTH COOBITHS

o1

Uro Takoe YCIOBHAs BEpPOSATHOCTb, BEPOSTHOCTH IPOM3BEACHUS COOBITUH, BEPOSITHOCTH
[pOM3BEICHUS He3aBUCUMBIX coObITHiT? [IpuBeauTe npumep.

52

Uro Takoe BEPOSTHOCTH CyMMBI HECOBMECTHBIX COOBITHII, BEPOSTHOCTH CYMMBI COBMECTHBIX]
coObITuii? [Ipumepsl

53

UTo Ha3bIBAIOT MOBTOPHBIMU HE3aBHCUMBIMU HcnbITaHusIMU? Onummte Gopmyny bepaymu.

54

[Tepeuncnure acCHMOTOTHYECKHE (POPMYITBL.

55

JlaliTe ompeneneHue CiIy4yalHOW BEJIMYMHBI, JAUCKPETHOM UM HENPEPHIBHOM CIIy4yalHOMU
BennuuHbl. [IpuBenure npumep.

56

ChopMynupyiiTe 3aKOH pacmupeeieHUus] TUCKPEeTHON ciaydaliHOW BenuwuuHbL [IpuBenuTte
puMep.

57

Hepe‘-H/ICJII/ITC YUCJIIOBEBIC XapaKTCpI/ICTI/IKI/I cnyqal‘/’lex BCIINYUH (MaTeMaTI/I‘-ICCKOC OXHUaaHue,
MCIiepCHs, CpeHee KBaapaTHYeCKoe OTKJIOHEHHE). UTO OHU XapaKTepU3yIOT M KaKOBBI HX
cBoiicTBa?

58

Kak HaliTH MaTeMaTUYEeCKOe OXUJaHNEC U JUCIICPCUTO ,Z[HCKpGTHOfI CHy‘l&ﬁHOﬁ BEJIMYUHBI?

59

Uro Ttakoe GyHKIUS pacrpenencHus BeposiTHocTed F(X) W IUIOTHOCTH pacrpenecHus]
BeposTHOCTeH f(X) HenmpepbIBHOM ciyuaiiHoii BenuunHbl? [lepeuncnuTe ux cBoiicTBa

60

JlaiiTe oIpeneneHrue MaTEeMaTUYECKOIO OKHMJIAHWS M JHUCIIEPCUH HENPEPBIBHOW CIyd4allHOMH|
BEJTMYHHBI

61

Kak HalWTH BEpOSITHOCTh IMONAJaHMUs CIy4allHOW BEJIMYMHBI B 3aJlaHHBI HMHTEpBaJ, €cCiy
M3BECTHA IJIOTHOCTh pacrpeneieHus BeposTHocTed f(x)? UTto reoMeTpudecku BhIpakaeT 3Tal
BEPOSTHOCTH?

62

OnuiuTe HOPMAJIbHBIM 3aKOH pacrlpesesieHus,, TpaduK TUIOTHOCTH paCHpeiesieHus, €ro
YHCIIOBBIC XapaKTEPUCTUKHU

63

Kak HallTH BEpOSATHOCTH TOrO, YTO CIy4allHas BEJIWYMHA C HOPMAJIbHBIM 3aKOHOM
pacmpeieNieHus] MPUMET 3HAUEHUE MEHBIIIE 3aJJaHHOTO X1; OOJBIIIE 3aJaHHOTO X2; HA WHTEPBAJE
(x1, X2) ¢ momompto ¢pyHknmu Jlammaca?

64

JlaiiTe ompeneneHne reHepaibHOW U BHIOOPOYHOU COBOKYMHOCTH. Kakass BBIOOpKa HazbIBaeTCH]
PETIPE3CHTATUBHOM M KaK €€ MOJIYIUTh?

67

Kakue OLleHKH Ha3BIBAIOTCS HECMEIIEHHBIMU, COCTOATEIbHBIMU? UTO AB/IsETCS HECMENIEHHOMH
OIICHKOW MAaTeMaTHYeCKOTO OXUJAHHS, TUCIEPCHA M KaK WX BBIYHUCIUTH 110 BBIOOPOYHBIM
ImaHHBIM?

66

Kakass ~ 3aBUCHMOCTb ~ MEXIy  BEJIMYMHAMM  Ha3blBACTCAd  CTATUCTUYECKOW,  Kakas]
KoppensimonHoii? [lpuBeanTte nmpumep Ha rpadukax pacceuBaHUs

67

Uto Takoe ,Z[OBCpHTCJ'IBHBIfI HUHTCPpBAJI AJId BEPOATHOCTU CO6BITI/I}I, MAaTEMAaTUYCCKOI'o OXXHUJaHHA,

crepcun?

7.3.2. Kpurepuu U HOPMBbI OLlEHKH

dopma
NpoBeeHuUs!
Cemectp . Kpurtepuu u HOpMbI OLleHKH
MPOMeKYTOYHOM

aTTecTaluM
Crynent Habpan 85 u 6onee
0aJuI0B, PACCYMTAHHBIX T10

DKk3ameH (1o
dbopmyne: (Cymma 6amioB 1o

3 HaKOIUTEIILHOMY «OTIIUYHOY
. BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
pEUTHUHTY)

IIPEyCMOTPEHHBIM B Kypce
+6aJuTbl 3a MOCeNaeMocTh +




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

Pe3yJIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3esiEHHAS HA
2. K nonydyeHHOMY pe3yJbTaTy
puOaBIAIOTCS OOHYCHBIE OAJITBL.

«Xopouro»

Cryaent HaOpan ot 70 mo 84
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM y4EOHBIM MEPOIPHUITHSIM,
PeyCMOTPEHHBIM B Kypce +
OaJuIbl 32 MOCEAeMOCTh +
pe3yJIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3Jesi€HHas Ha
2. K nosnyueHHOMY pe3yJbTaTy
npuOaBIstOTCS OOHYCHBIE OAJIIIBI.

«yZOBJIETBOPUTEIBHO

Crynent Habpan ot 55 1m0 69
0aJIJIOB, paCCUYNTAHHBIX 110
¢dopmyie: (Cymma 6asioB mo
BCEM Y4EOHBIM MEPOIPHUATHSM,
PEeyCMOTPEHHBIM B Kypce +
OaJuIbl 3a HOCEAeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHU), pa3ieiEHHAs HA
2. K nony4ueHHOMY pe3ysbTary
puOaBIsAt0TCS OOHYCHBIE OAIUIBI.

«HECYHOOBJICTBOPUTCIIBHO»

Crynent HaOpan MeHee 55
0aJIJIOB, paCCUYNTAHHBIX 110
¢dbopmyne: (Cymma 6asioB mo
BCEM YYE€OHBIM MEPOIIPHSITHSM,
IpeayCMOTPEHHBIM B Kypce +
0aJuIbl 32 MOCEIIAeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3ieIEHHAS HA
2. K nony4yeHHOMY pe3ysbTaTry
puOaBIsAt0TCS OOHYCHBIE OAIUIBI.




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (y4yeOHHK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPaKTHKYM, Jp.) HaumenoBanue 3b6C
1 | Kapacesa, P. b. Psaner : yue6Hoe nocobue / P. b. Kapacesa. Y4eOHoe nmocodue 2022 OBC
— 3-¢ m3x., crep. — Cankr-IletepOypr : «Jlanby
Jlanp, 2022. — 140 c. — ISBN 978-5-8114-
2053-7. — TekcT : 2IeKTPOHHBII
2 | Xpymesa, 1. B. Teopus BeposiTHOCTEH : yuebHOe nocodue / YueOHoe nmocodue 2022 OBC
. B. XpymeBa. — Cankr-IlerepOypr : «JIanb»
Jlanp, 2022. — 304 c. — ISBN 978-5-8114-
0915-0. — Texkcr : anmexTpoHHbIH // Jlass :
3NIEKTPOHHO-OMOIMOTeYHas cucTemMa. —
URL.: https://e.lanbook.com/book/210383
3 | Hemunosuy, b. I1. Juddepennumanbable ypaBHEHHs | yueOHOE VYuebHoe nocobue 2022 3BC
nocobue jyist By30B / b. I1. JlemunoBuy, B. «Jlanby
I1. MoneHoB. — 6-e u3., crep. — CaHKT-
[TeTepOypr : Jlans, 2022. — 280 ¢. — ISBN
978-5-8114-9441-5. — Tekcr :
AJIEKTPOHHBIN // JIaHb : 3IEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/195426
4 | Hertspesa O.M., MaremMaTHKa B IpUMepax M 3ajadax : yueo. YuebHoe nocobue 2019 3BC
Kypbenko JI.H., nocobue / O.M. Jlertsipesa, JI.H. «ZNANIUM.COM»

Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

XKypbenko, I'.A. Hukonosa, H.B.
Huxonosa, C.H. Hypuea. — Mockaa :
NH®PA-M, 2019. — 372 c. — (Bsicmee
oOpa3zoBanue: bakanaBpuar). - TekcT :
aneKTpoHHBIH. - URL:
https://new.znanium.com/catalog/document?




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
1d=327833
8.2. lonoiHuTEILHAS JIUTEPATYpPaA
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0Ho- Hay-Hon
w/n ABTOPBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) METOTHUIECKOE OCOBHe, I'og n3panus ouoamorexe /
HPAKTHKYM, IPp.) HaumeHoBaHue
IBC
1 | unaues B.C. Beiciias matemaruka : yueOnuk / B.C. VYyebHuk 2019 9bC
IlIumaueB. — Mocksa : UH®PA-M, 2019. «ZNANIUM.CO
— 479 ¢. — (Bricmiee oOpa3zoBaHue). — M»
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsId. - URL:
https://new.znanium.com/catalog/product/99
0716
2 | Pxesckuii C.B. Bricmas matemaruka : yueOnuk / C.B. YaeOHHuK 2018 3BC
PxeBckuil. - Mocksa : Uadpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Bsicuiee Mb
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHHbIi. - URL:
https://new.znanium.com/document?id=337
456
3 | HanunoB FO.M., XKypbenko | MaremaTuka : yueb. mocobue / VYuebHoe nmocobue 2019 3BC
JLLH., Huxonona I'.A., F0.M. [Janunog, JI.H. Xyp6enko, «ZNANIUM.CO
Huxonosa H.B., Hypuesa I'.A. Hukonosa, H.B. Huxonona, C.H. My

C.H.; mox pen. XKypbenko
JI.H. , Huxonosoii ' A. .

Hypuera ; mox pea. JI.H. XKyp6enxko,
I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3zoBanue:




Tun (yueOHUK, yueOHOE

KoanuyecTBO B

HAYYHOI
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MEeTOAHYECKOEe Mocodue,
IpaKTHRYM, Ap.) HaunMeHoBaHHe

bakanaBpuar). - TekcT : 21eKTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832




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

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

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHUE PALMOHAIBHBIX JpOo0eii, BBeIEHNE B MAaTEMAaTUYECKHH aHAIN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciieit Matemaruke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
yYpaBHEHUS] U TEOPHsl BEpOsTHOCTEH (2-¢ u3gaHue, mepepabOTaHHOE W JIOMOJHEHHOE). Pesicum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne HanmenoBanue 110 KoandecTBoO PexBu3uTHI 10TOBOpA (1aTAa,
n/n JIMLICH3U I HOMep, CPOK JAeHCTBHA)

1 Windows 1398 Oeccpounas

2 Office Standart 1398 Oeccpounas

8.5. Onucanne MaTepHAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyLIeCTBJEHHSA
0o0pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne ApP. 00BEKTOB 1JIsl IPOBEACHUS

N/ | NPaKTHYeCKHUX U Ja00paTOPHBIX 3aHATHIA,
MOMEIIEeHUH JJI51 CAMOCTOATENbHOM

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebHas aynutopuss ans  npoBeaeHus | CTOIbl YyYEHHYECKHE JIBYXMECTHBIE U
3aHATUN  JIGKIMOHHOTO  THMA.  Y4eOHas | TpPeXMEeCTHBIE (MOHOOJIOKH) ,CTOJT
ayauTopusi  JUId  TIPOBEACHHUS  3aHATUH | MpernojaBaTelbCKHi, CTYyJ
CEeMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS sl | IPETNOAaBaTeNbCKHA, JOCKa ayIuTOpHAS
{ | KYPCOBOTO  MPOCKTHPOBAHUS (BbINIOJIHEHUS | (MeJoBas)

KypCOBBbIX paboT). YueOHas ayautopus Jis
MIPOBE/ICHUS] TPYMIIOBBIX U UHAWBUAYATIbHBIX
KOHCYNbTalui. Yd4eOHass ayauTopust IS
MIPOBE/ICHUS 3aHATHIM TEKYIIEro KOHTPOJIS U
npoMexyrouHoi arrecramu. (I'-440).

VYuebnas ayautopuss ans  npoBeaeHus | Ctomsl y4EeHUUYECKHE JIByXMECTHBIE
3aHATUHA  JIGKIMOHHOTO  Tuma. Y4eOHas | (MOHOOJOKH) , CTOJN IPENoAaBaTeIbCKUM,
ayaMToOpusi  JUIs  TPOBEACHUS  3aHATHH | CTYy’ MIPero1aBaTeNbCKUH, JI0CKa
CEMHHApPCKOro Tuna. YuyeOHas ayuTopus Uid | ayAUTOpHAs (MenoBas)

o | KYPCOBOTO  TPOCKTHPOBAHUSA (BBITIOJTHEHUS
KYpCOBBIX pa0oT). YueOHas ayauTopus Jis
MIPOBE/ICHUS TPYMIOBBIX U WUHAWBUAYAIbHBIX
KOHCYNbTallMi. Y4eOHas ayauTopus Jis
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOJIS U
npomesxyrounoit arrecraruu (I'-409).

3 [Tomemenne s camoctosTenbHONU padoTsl | CTOMBI YYEHUYECKHE, CTYJIbS
crynentos (I'-401). yuennueckue, [IK ¢ BBIXOIOM B CeTh



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

n/n

HaumeHoBaHne 000py10BAHHBIX YUeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00BbEKTOB /1JIsl IPOBe/IeHUsI
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Nutepner
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