MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b51.0.03.03

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Bricinasg maremaTuka 3

(HauMeHo8aHUe OUCYUNIUHBL)

110 HaIIpaBJICHUIO IIOATOTOBKHU
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O6mas Tpynoemkocts: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCHMIUIMHBI IO CcEMECTPpamM

Cemectp 3

@®opMa KOHTPOJISI | DK3aMEH Hroro
Bun 3ansaruit
Jlexinmn 34 34
JlaboparopHble
ITpakTnueckue 34 34
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 68,35 68,35
CamocrosiTenpHast paboTa 112 112
KoHTpons 35,65 35,65
Hroro 216 216




Pabouyto mporpaMmy cocTaBuiL:
noueHrT, K.1.H. ITaBaosa E.C.

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

Pabouas nporpamma aucuuIuinHbl coctasieHa Ha ocHoBanuu ®I'OC BO u yyeOHOrO 1u1ana
HanpasiyieHust noaroroBku 08.03.01. CtpoutenscTBo

Cpoxk aeiicTBusi pado4eil NpOorpaMMbl TUCUMIIMHBI 10 «__ » 2020 r.

COI''TACOBAHO

3aBenyronuii kageapoit
TerutorazocHaGxeHue, BEHTUIIALMS, BOJOCHA0KEHHE M BOJIOOTBEICHUE

« _» 20 T M.H. Kyuepenko

(noonucw) (HA.0. ©amunus)

YTBEPXIEHO

Ha 3acemanuu kadgenpsl  "Beiciias MmaTemMaTnka U MaTeMaTH4YeCKOe MOJIeTupoBaHue”

(mpoTokon 3acemaanusi Ne 7 ot «22» despans 2016 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
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS TOMOJIHUTEIBHO B MPAKTUYECKOM W UCCIIE0BATEIbCKOM padore;
dbopMUPOBaHHE MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBINUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCIUTIIMHBL W TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas JUCIUILIMHA:
"Beiciiast Maremaruka 1", "Beiciiag maremaruka 2",

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenectByromiee: "Ousnka", "Mexanuka'.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

(Ko 1 HAMMEHOBAHUE)

(K01 1 HAMMEHOBAHUE)

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpyeMble JOCTHKEHHUA Ilnannpyemble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIU I o0yueHust

OIIK-1. Cniocoben
peuiaTth 3a1a4u
npo¢ecCuOHAITBHON
NesITeIbHOCTH Ha OCHOBE
WCIIOJIb30BAHUS
TEOPETUYECKHUX U
IMPAKTUYCCKHUX OCHOB
€CTECTBEHHBIX U
TEXHUYCCKUX HAYK, a
TaK)Xe MaTeMaTHYeCKOTo
amrmapara

OIIK-1.6 Pewienue
HWHXCHCPHBIX 3a1a4 C
MOMOIILI0 MATEMATUIECKOTO
anmapara BeKTOpHOU
anreOpbl, aHATUTHUECKOM
T€OMETPUHU U
MaTeMAaTHYECKOTO aHATH3a

3HaTh: OCHOBHBIE MOHATHUS JINHEHHOU
Y BEKTOPHOI anreopsl,
AQHATUTHYECKOW T€OMETPHH, METOJIBI
MaTeMaTHYeCKOro aHaJIn3a U
MO/ICIIUPOBAHUS, HEOOXOIUMBIE JIJIS
UeHTUPUKAINU, GOPMYJIHPOBAHUS
Y pemIeHus mpoQeccuoHaIbHBIX
3aJa4 MPOMBIIIJIEHHOTO U
IpakTAHCKOTO CTPOUTENIbCTBA

YMeTb: BBISBIATH
€CTECTBEHHOHAYYHYIO CYIITHOCTh
TEXHUYECKUX U TEXHOJIOTUYECKUX
pobJieM U mpoeCcCHOHATTBHBIX
3a/1a4, IPUBJIEKATh JUIsl UX PELICHUS
COOTBETCTBYIOIIMA MAaTEMATHYECKUAMN
anmnapaT IpOMBIIUIEHHOTO U
TPKIAHCKOTO CTPOUTEIIHCTBA

Brnanets: HaBbIKAMU UCTIONE30BAHUS
OCHOBHBIX 3aKOHOB ¥ METOJIOB
BBICIIIEH MAaTEeMaTHKH,
MaTeMaTHIeCKOTO MOJICITUPOBAHUS
TUTSL UASHTU(UKAIINY,
(hopmMynupOBaHUS U PEIICHUS
npodeccnoHaNbHBIX 33724
MTPOMBIIIIJICHHOTO U TPaXKIaHCKOTO
CTPOUTENHCTBA




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(ko1 1 HAUMEHOBAHME)

Nuauxkaropsl
AOCTUKEHUS
KOMIIeTeHIU
(K0J1 1 HAMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

OIIK-1.7 Pemenne
YpaBHEHUH, ONUCHIBAOIINX
OCHOBHBIC (pr3UUECKHE
MPOLECCHI, C TPUMEHEHUEM
METOJIOB JJUHEHHON
anreOpsl U
MaTeMaTHYECKOTO aHaJIn3a

3HaTh: OCHOBHbIC YpaBHEHHUS,
OTMCHIBAIOIIIE OCHOBHBIC
(bu3nuecKre mpoIecchl, C
IIPUMEHEHHUEM METOOB JINHEUHOU
anredpbl 1 MaTEMaTHYECKOTO
aHa/mM3a, He0OXOdUMBIE IS
uaeHTUUKAIUU, GOPMYITUPOBAHUS
U perieHus NpoQeccuoHaNbHbIX
3a/1a4 MPOMBIILICHHOTO U
I'PakJAHCKOT'O CTPOUTEIIbCTBA

YMeTb: NPUMEHSTh METO/IbI
JMHEWHOW anreOpsl 1
MaTEeMaTU4eCKOr0 aHaIn3a MpH
peLIeHNH ypaBHEHUH, OMTUCHIBAIOIINX
OCHOBHBIE (PM3MYECKHE TTPOLECCHI

BJIaI[eTI)I HaBBIKaMH HCIIOJIB30BaHU
3JIEMEHTOB JINHEIHOH anredpsl u
MaTeMaTUYECKOT0 aHaJIu3a U
peLIeHUH ypaBHEHUH, ONMChIBAIOILUX
OCHOBHbIE (PU3UUECKHE NTPOLIECCHI

OIIK-1.8 ObpaboTka
pacUeTHBIX U
OKCIICPUMCHTAJIBHBIX
JTAaHHBIX BEPOSTHOCTHO-
CTAaTUCTUYCCKUMHU
METOJIaMHU

3HaTh: OCHOBHBIE CLIOCOOBI
MHTEPIIPETALMU [TOJTY4YEHHBIX
pE3yJIBTaTOB; OCHOBHBIE
MaTeMaTHYeCKUEe MOJIETH MPUHATHUS
pELICHNI; MaTeMaTUYECKUE METOBI
U TIpUeMbl 00pabOTKH
KOJINYECTBEHHON MH(DOpMaIIK

YMeTb: 00pabaTeiBaTh U
UHTEPIPETUPOBATH MMOTYICHHbBIE
Pe3yIbTATHI C UCIIOJIb30BAaHHEM
BEPOSATHOCTHO-CTATUCTUYECKIX
METOIOB

BJ'Ia,Z[eTBZ MaTEMAaTHYCCKHUMH U
KOJINYCCTBCHHBIMU METOJaMH
peIICHNA THUIIOBBIX 3a/1a4

OIIK-1.9 Pemenue
HWHXEHEePHO-
TCOMETPHUYECKUX 3a71a4
rpaduyeckuMu crnocodbamu

3HaTh: OCHOBHBIE CIIOCOOBI pEIICHUS
MHXEHEPHO-TEOMETPUUECKHX 3a]a4
rpadguyeckuMu cnocodbamu

VYMeTh: IMPUMCEHATHE MCTOABI PECIICHUA
WH)XEHEPHO-TEOMETPUUECKUX 3a/1a4
rpaduyeckuMu cnocobamu

BiianeTs: HaBbIKaMU UCIIOJIB30BAHUS
rpaguIecKux COCOOOB peIIeHUS
WH)XEHEPHO-TEOMETPUUECKUX 3a7a4







4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHnue TeM 3aHATHH Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 -
Jlnddepennnanpabie NIEPBOTO MOPSIKA, OCHOBHBIC TIOHSTHS.
ypaBHEHUS YpaBHEeHUs ¢ pa3aeNaOIUMUCS
EPEMEHHBIMH.
Monyns 9. Cp Y B nonubix quddepeHnuanax, 3 28 -
Jlnddepennnanpabie OJIHOPO/IHbIE, TUHEIHBIE, bepHyin.
YpaBHEHUS JJOAY. JIHY.
Monyis 9. Ip1l VYpaBHeHUs ¢ pa3IESIOMIUMUCS 3 2 -
JluddepeHnmranbHpie epeMEHHBIMHU
YpPaBHEHHS
Monyis 9. Jlek 2 Onnopoansie nuddepeHraibHbIe 3 2 -
Jlnddepenunanbble ypaBHEHMs. Y paBHEHHSI B TOJTHBIX
YpaBHEHUS nuddepennuanax. Jluneitasie Y.
YpasHeHus bepnyim.
Monyis 9. Ip 2 Pemenue /1Y B mosHbIX 3 2 -
Jlnddepenunanbuble muddepeHimanax, OqHOPOIHbIE,
YpPaBHECHUSA JMHEHbIe, bepHyum.
Monyns 9. Jlex 3 JY, nonyckaromue NOHNKEHUE 3 2 -
JludpdepeHnnaabHbIe nopsaka. JIOJY. Pemenue JIHY
YpaBHEHUS metoaoM Jlarpanxa.
Monyis 9. Ip 3 Pemenue 1Y BTOpOTrO mopsizka, 3 2 -
Jluddepenunanbuble JIOIYCKAIOIIUX MOHMKEHUS TIOPSI/IKA.
YPaBHEHUS Pemenne JIOAY
Monyns 9. Jlex 4 Pemenue JIHY c npaBoit yacTeio 3 2 -
JludpdepeHnnaabHbIe CIIEMAJIBHOTO BHUJIA.

ypaBHEHHUS




DopMBbI TEKYLLET0

psaaoB. HeoOXoaumblii mpu3HaK
CXOINMOCTH.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. IIp 4 Kontponbnas padota 1 o reme 3 2 25 - KoHnTtposnbhas padora 1
Jlnddepenunanbubie "Nuddepenunanbupie ypaBHeHUS " 110 TeEME
ypaBHEHUS " Tudpepennmranbabie
ypaBHEHHUS .

Monyis 10. Jlex 5 Onpenenenre ABOWHOTO HHTETPAIA. 3 2 -
KpatHble unTerpansl CBoiicTBa ABOMHBIX UHTETPAJIOB.

JIByKpaTHbIE HHTETPAJIbI B

PSIMOYTOJILHOM CHCTEME KOOPJMHAT.
Monys 10. Cp JIBOIiHBIE HHTETPAJIBI B IPSIMOYTOJIBHOM 3 28 -
KpaTHble HHTETpaIbI CHCTEME KOOPIMHAT.
Monyns 10. IIp5 Borunicnenue 1BOHHBIX HHTETPAJIOB B 3 2 -
KpaTHble HHTETpasbl OpSMOYTOJIBHOM CUCTeMe KOOpIUHAT.
Monyns 10. Jlex 6 JIBOMHBIE MHTETPAJIbl B NOJISPHOU 3 2 -
KpaTHble HHTETpaIbI cHCTEeME KOOPIMHAT.
Monyns 10. IIp 6 Brruncnenue 1BOMHBIX UHTETPAJIOB B 3 2 -
KpatHble nHTErpasnsl MIPSIMOYTOJIBHOW CHCTEME KOOPIHMHAT.
Monyis 10. Jlex 7 I'eomerpuueckue u pusnueckue 3 2 -
KpaTHble HHTETpasbl NPUIIOKEHUS ABOMHBIX HHTETPAJIOB.
Momyns 10. Ip 7 KonrtponwHast pabora 2 1o Teme 3 2 25 - KonTponsHas padora 2
KpaTHble nHTETpaIbI "KpatHble unTerpais’” o reMe "KpartHbie

WHTETrpaibl

Monyns 11. Psner | Jlek 8 Yucnoseie psaapl. CXOAMMOCTh YUCITOBBIX 3 2 -




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 11. Pager  |[IIp 8 JlocTaTo4yHbIe MPU3HAKU CXOIUMOCTH 3 2 -
psinoB. CX0IUMOCTh
3HaKouepeayoumxcs paaos. Ilpuznak
JleiiOHuLA.
Mopnynb 11. Pager | Jlex 9 OyHKIMOHaANbHbIE pAbl. CXOAUMOCTb 3 2 -
CTETIEHHBIX psA0B. IHTepBan u paauyc
cxonumoctu. Psin Teitnopa (Makiopena)
Monyns 11. Pager | Cp YucnoBbie U QYHKIMOHATBHBIE PSBL. 3 28 -
[Tpu3Haku cxoauMocTH, 061acTh
cxoauMocTu. Psisl @ypoe.
Monyns 11. Pager | IIp 9 Haxoxxnenne o01acTi CXOAMMOCTH 3 2 -
CTerneHHoro psja. Pasnoxenue
HEKOTOPBIX 3JIEMEHTaPHBIX (QYHKITHII B
pan Teinnopa-Maknopena.
Moayns 11. Paasr | Jlek 10 Pan @ypse. Teopema lupuxie. 3 2 -
Monayns 11. Paaer | IIp 10 Pasnoxxenne B psin @ypbe 4ETHBIX, 3 2 -
HEUETHBIX, 2 T IEPUOANIECKUX
byHKINH.
Monynb 11. Pager | Jlex 11 Paznoxxenue B psin @ypbe QyHKIMIMA 3 2 -
IPOM3BOJILHOTO TIEpHOIA.
Monayns 11. Paasr  |1Ip 11 Konrponsnas padora 3 no teme "Psipr". 3 2 25 - KonTtponbHas padora 3

o teme "Paner".




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus | JIek 12 Crny4aiinple COOBITHS, OTIEpAllUU B 3 2 -
BEPOATHOCTEN U anreOpe CoOBITHI, BEPOSTHOCTH
MaTeMaTH4ecKas COOBITHS, CBOMCTBA BEPOSITHOCTH
CTaTUCTHKA coObITus [IpaBuiia BEIYUCICHHS
BEPOSTHOCTEH. DII€MEHThI
KOMOMHATOPUKH.
Monyns 12. Teopus |IIp 12 Cayuaiinsie coobiTHs. Knmaccuueckoe, 3 2 -
BEPOSTHOCTEN U reOMEeTPUYECKOEe, CTATUCTUUYECKOE
MaTeMaTHIecKast OTIpeIeJIeHUs] BEPOSITHOCTH. 3a/1a4H Ha
CTaTUCTHKA (bopMyIibl KOMOMHATOPUKH.
Mopyns 12. Teopus | Jlek 13 [Tonnas BeposTHOCTD, (hopmyibl baiieca. 3 2 -
BEPOSITHOCTEH 1 [ToBTOpHBIEC HE3AaBUCHMBIE UCTIHITAHHUS.
MaTeMaTH4ecKas ®opmyna bepHymim. AcuMnroTnyeckue
CTATUCTUKA (bopMyIIBL.
Monyins 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 28 -
BEPOSITHOCTEH 1 MaTeMaTHYeCKasi CTATUCTHKA
MaTeMaTH4ecKas
CTaTUCTHKA
Monyns 12. Teopus | IIp 13 [TomHast BeposiTHOCTB, hopmysl baiieca. 3 2 -
BEPOSTHOCTEH U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTemMaTu4decKas ®opmyna beprymm. AcuMOTOTHYECKHE
CTaTUCTHKA bopmyIbI.
Monyns 12. Teopus | Jlex 14 JIMCKpeTHbIE U HEeTIpephIBHbIE 3 2 -

BEPOATHOCTEN U
MaTemMaTh4decKas
CTaTUCTUKA

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




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monynb 12. Teopus |IIp 14 Pemenue 3agaud no treme "J{uckpeTHeie u 3 2 -
BEPOSITHOCTEH U HETPEPHIBHBIE CTyYaliHbIC BETUYHHBI .
MaTeMaTHYecKas
CTaTUCTHKA
Monynb 12. Teopus |Jlek 15 I'enepanbHas u BBIOOpOYHAS 3 2 -
BEPOSITHOCTEN U COBOKYITHOCTH. JloBepuTenbHbIN
MaTeMaTH4ecKas WHTEpBAI.
CTaTUCTHKA
Monyinb 12. Teopus | IIp 15 ToueuHble OLIEHKU YUCIIOBBIX 3 2 -
BEPOATHOCTEH U XapaKTEPUCTHUK CIIy4alHbIX BEJIHYKH.
MaTeMaTHIecKast
CTaTHCTHKA
Monyns 12. Teopus | Jlek 16 NHTepBanbHbIE OLICHKH, JOBEPUTEIbHAS 3 2 -
BEPOSTHOCTEN U BEPOSITHOCTb, JJOBEPUTEIbHBIN HHTEpBAI
MaTeMaTHIecKast
CTaTHCTHKA
Monynb 12. Teopus |IIp 16 JloBepuTENbHBII UHTEPBAI IS 3 2 -
BEPOSTHOCTEN U BEPOSITHOCTH COOBITHS,
MaTeMaTHIecKast MaTeMaTHYECKOTO OXKUIaHHUS,
CTaTUCTHKA JUCTIEPCHH.
Monyns 12. Teopus | Jlex 17 HToroBoe moBTopeHue 3 2 -
BEPOATHOCTEN U
MaTeMaTHIecKast
CTaTUCTHKA
Monynb 12. Teopus |IIp 17 KonTponbHas pabota 4 o teme "Teopust 3 2 25 - KonTpomnpHas pabora 4

BEPOATHOCTEN U
MaTemMaTh4yecKas
CTaTUCTUKA

BEPOSITHOCTEW M MaTeMaTHIecKas
craTucTuka"

o Teme "Teopust
BEPOSATHOCTEN U
MaTeMaTH4yecKast




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
(yuedoHO¥ padoTHI) u. (HauMeHOBaHuUe
padoThI
OLIEHOYHOI'0 CpeaCcTBA)
Tect Hrorosoe tectupoBanue uepes LT 3 2 100 - TecTupoBanue
IMA [TpomexyTouHas aTTectanus (dK3aMeH 3 0,25 -
110 HAKOIUTEJIbHOMY PEUTHUHTY)
Kontpons |Kontpons 35,65 Bomnpocs! k 3k3amMeny
NeNe 1-87
Hroro:| 216 100

Cxema pacyeTra UTOroBoro 6ajjia
(CymMa 6ayijioB 10 BCeM Y4eOHBIM MEPONIPHUATHSIM, IIPETYCMOTPEHHBIM B Kypce + pe3ysIbTaThl HTOTOBOIO TECTHPOBaHHMS), pa3aeinénnas Ha 2. K

MIOJTyYEHHOMY pPe3yJIbTaTy MPUOABISIOTCS OOHYCHBIE OaILIbI.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumumae "Beiciias marematuka 3" UCTIONB3YIOTCS:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (colep:kaHue Yy4eOHOTo
MaTepuana KECTKO CTPYKTYPUPOBAHO B IEISX €r0 MaKCUMAIBHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSI Pa3BHUBAIOIICT0 O0O0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHSATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

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

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHHE TECTOBOIO KOHTPOJIS 3HAHUN YUaIuXCs).

6. Meronnyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

OCHOBY TEOpPETMYECKOI0 OOyUEHHUsS! CTYAEHTOB COCTaBISIOT JIEKLMH, B XOJA€ KOTOPOH
Iperno/iaBaTelb U3jaracT OCHOBHBIC, HAMOOJIee CIOKHBIE TIOHSATHS TEMBI, a TAK)KE CBSI3aHHbIC C HEH
TEOPETUYECKHE M MPAKTUYECKHE MPOOIeMbl, 1aéT PEKOMEHAALUHU Ul NPAKTUYECKOTO 3aHATUS U
YKa3aHUs JUIsl BHIIOJHEHUS] CAMOCTOSATEIbHOU PabOThI.

B Xxozme JeKUMOHHBIX 3aHATUH OOydarouieMycst HeoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
ydeOHOro Marepuana, oOpaiias BHHMaHHE Ha (OPMYJIHMPOBKH, DPACKPBIBAIOLIME COJCPKAHUE
u3yyaeMol nucuuminHbsl "Beicias maremaruka 3", JKenaTeabHO oCcTaBiATh B paOOYMX KOHCIIEKTaX
MOoJIsi, HAa KOTOPBIX JeJaTh IOMETKH, MOMYEPKUBAIONIME OCOOYI0 BaXXHOCTh TEX WM WHBIX
TEOPETUYECKUX IOJIOKEHUM.

CamocrosiTenbHasi paboTa CTYJEHTOB SIBJIIETCS Ba)XKHBIM BHJIOM Y4E€OHOM JESTENbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMs [0 33aJaHUI0O U IpH
METOIMYECKOM PYKOBOJICTBE IIPETIOaBaTels, HO 0€3 ero HeMOCPEACTBEHHOTO yJacTHsL.

B npomnecce camocTosiTenbHON paboOThl CTYIEHT MPHOOPETaeT HABBIKM CAMOOPraHU3alUH,
CaMOKOHTPOJIS, CAMOYIPABIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM ydeOHOM
JEATEIbHOCTH.

B Xxoxe moAroToBKM K MPAaKTHYECKUM 3aHATHAM CIEIYET U3YYUTh KOHCIEKTHI JEKLIHH, U
PEKOMEHIOBaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALUH IIPENOAaBaTENS .

Ha npakTudecknx 3aHATHAX CTYIEHTHI PEIIAIOT 3a/1a4y I10J] PyKOBOJICTBOM IIPEIOJaBATEIs.
[TpakTudeckue 3aHATHSA TOCBSILEHbl M3YUYEHUIO HanOoJee BAXKHBIX U CIOXKHBIX TeM YueOHOH
JUCLUIIIIMHBI U CITY’KaT JUIsl 3aKPEIICHUs N3yYEHHOT0 MaTepHaa.

BaxHbIM KpUTEpHEM YCBOCHHS TCOPUU SBIICTCS YMEHUE PEIATh 3aJa4d Ha IIPOWIECHHBIN
matepuan. Ilpu pemeHun 3amad HYKHO OOOCHOBATh Ka)/Abl OTalm pelIeHUs, HCXOIsi U3
TEOPETUUECKUX ITOJIOKEHUHM U3y4aeMOro Kypca. ECiM CTylIeHT BUIAMT HECKOJIBKO ITYyTEH PELICHHUs,
TO OH JIOJDKEH CPaBHUTb HMX M BbIOpaTh caMblii pallMOHAIbHBIN. PemieHue 3agau ¥ mpumepos
clieflyeT u3NlaraTth MOApPOOHO, BBIYMCIECHUS pacrnojaraTb B CTPOTOM TMOpsAKe, OTHeNss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [10ydeHHBIN OTBET clieayeT IpoBepsTh criocodaMu,
BBITCKAIOIIMMU M3 CyIIEeCTBAa JAaHHOM 3azadd. PerieHue 3amad ONpenesEHHOrO THUIA HYXKHO
MPOJOJKATH 10 MPUOOPETEHNUs TBEPIBIX HABBIKOB B PEIICHUU.

ITo 3aBepiIeHHIO H3YYEHUS MOJIYNs INpernojaBaTelb MPOBOJUT KOHTPOJIBHYIO paboTy ¢
L[EJIbIO MTPOBEPKU M OLIEHKH 3HAaHWN U YMEHUH CTyJEHTOB. 3a/laHUs KOHTPOJIbHON pabOThl TOJKHBI
OBITH BBIIIOJHEHBI aKKypaTHO, MOCJIEI0BATENIbHO, 0OOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHbI B
KOKIOM 3anaHuu. llpu BBINOTHEHHMM KOHTPOJBHBIX pPA0OT HE JOMYCKAeTCsl HCIOJIb30BaHUE
MOOWJIBHBIX YCTPOUCTB U I'aJKETOB.

[Ipy moaroTroBke K MTOrOBOMY TECTHPOBAHUIO CTYIEHT JIOJDKEH IOBTOPHO H3Y4YUTh
KOHCIIEKTBl JICKIMA W PEKOMEHJOBAHHYIO OCHOBHYKO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY,
IIPOCMOTPETh PEUIEHUS OCHOBHBIX 3aJa4, PEIIEHHBIX CAaMOCTOSATEIIBHO M Ha IPAKTHYECKHUX
3aHATUAX, A TAKXKE COCTABUTH IIMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BBIHECCHHBIEC HA 3a4€T.



7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

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

3 OIIK-1 ) KontponbHas padota 1 o reme )
Juddepennnansapie ypaBHEHHS

3 OIIK-1 KOH{pOJ‘IBHa}I pabora 2 nonTeMe

KpatHble nnTerpansl
3 OIIK-1 Kontposbnas padora 3 o reme "Pspr’”
KonTponbnas padora 4 o reme " Teopus
3 OIIK-1 BEPOSTHOCTEH M MaTeMaTH4ecKas
CTaTUCTUKA'
3 OIIK-1 Bomnpocs k sx3ameny NeNe 1-87
3 OI1K-1 Wrorosoe Tectupoanue uepes LT

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

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

Tunosbie npuMepsbI 3aaHUH

BapuanTt 1
XZ
1. xy'=y+—;
y
2. y+yctgx= cosx,
3. xy'=y+1;
4. y"+4y'=3-x,
e2x
5. W—4y+4y:;7
Bapmuanr 2
X2 +y°
1. y'=
Y=
npu  y(1)=0;
2. y+y=.y-x;
3. 2y =1+Yy7;
4. y"+2y' +y=2e";
5 y'+4y=
€0S2X
Bapuanr 3
XY .

X+2y




2.y Yo Inx+L.

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

—X

5. y”+2y’+y=e—2
X
Bapuant 4
1. y'+2\P—y:o,
X X
npu y(1) =0;
2. y+Y=x%
X
3. yyr/+ y12 — y13;
4. y'+y —2y=8sin2x;
e—3x
5. y”+6y’+9y=7-

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontponbHast pabota 1 BbINOJNIHAETCS CTYAEHTaMHU Ha INPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 yaca. [Ipy BBIOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BAThCS OYMaKHBIMH HOCHUTENSIMH HH(pOpManyy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKUX
3aHATHM, CIPaBOYHBIMH MaTepualaMH, Yy4eOHHMKaMH, Y4eOHO-METOJAMYECKMMU IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHu.

Kpurtepuu onenku:
KontponbHas paboTa cogepXuT 5 3afaHui, Kaka0€e 3a/laHue OlIeHUBaeTCs B 5 0aIoB.
5 0ajuIoB BBICTABISIETCS CTYACHTY, €CIIH 33J]JaHNE BBITIOJIHEHO B MOJTHOM 00BEME;
4 Gasnta BBICTaBIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIOJIHEHO B 00bEMe oT 80 % u BbIIIE;
3 Gasuta BBICTABISIETCS] CTYICHTY, €CIIH 3a/laHKE BBITTOIHEHO B 00BEMe oT 60 % 1m0 79 %
2 Gajula BBICTABIISETCS CTYJIEHTY, €CJIM 3aJJaHKe BINOIHEHO B 00bEMe oT 40 % 110 59 %
1 Gasn BeICTABIsETCS CTY/ACHTY, €CIIH 33JaHK€ BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHUE BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.2. KoutpoJabHasa pa6ora 2 no teme ''KpaTHble mHTErpajsni''
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossle npuMepsbl 3a1aHU

Bapmuanr 1.
1. Tloctpouts 007aCTh HHTEIPUPOBAHUS, U3MEHUTH TOPSIIOK HHTEIPUPOBAHUS B MHTErpaJIe:
2 Vax-x?

jdx j f(x,y) dy.

0 X
2. BerauciuTh 'U xsin (x+y) dxdy, ecnmu D: 0<x< =, 0<y< n/2;
D

3. IIpeobpazoBaTh K MOJIIPHBIM KOOPAMHATAM U BBIUUCIIHUTD:

j Ja? —=x?—y? dxdy, rmeD—xpyr: X2+y? < ax;

D

4. Haittu maccy niactunku D, ecnu muioTHOCTD L = g x2+2y u D:y?=2x, x=2, y=0.



5. HaiiTu KOOpMHATHI IEHTPA TSHKECTH OJHOPOAHOM (PUTYpPBI, OTpaHUYCHHOM JTMHUSMU:
r=a(l+cosg)

Bapuanr 2

1. ITocTpouth 007aCTh UHTETPUPOBAHMS, U3MEHUTDH MOPSAAOK WHTETPUPOBAHUS B MHTETpale:

]dy jf(x, y)dx .

-2 —J2+y

2. Berancnuth ” cos (X+y)dxdy; ecnmu D:x=0,y=m, y=X
D

3. IIpeoOpazoBath K MOJIIPHBIM KOOPJMHATAM U BBIUUCIHUTD
ﬂ efdxdy, ecrmD: x?+y?=4x,y+x >0.
D

4. Haiitu mMaccy mactuku D, eciv mioTHoCTb pL=7X2+Y

D: y2 =4x, x=1,y=0

5. HaiiTu koopanHaThI EHTPa TSKECTU OJHOPOAHON (UTYPBI, OTPaHUYCHHOMN JIMHUAMU
r=(1-cos ¢)

Bapuant 3

1. TTocTpouTh 06JIACTH WHTEIPHUPOBAHKS, U3MEHUTH MOPSIOK HHTETPUPOBAHKUS B HHTErpae:
1 1
Jdy [fexydy.
0 x2-1
2. BBIUHCITUTE J.J. (x+2y)dxdy, ecuD: y2=x+4, x=5;
D

3 IIpeoOpa3oBaTh K NOISIPHBIM KOOPUHATAM M BBIYUCIUTh
ﬂ (y +1) dx dy, ecn D: X2+ y?=y ;
D
4. Haittu maccy niactunku D, ecnu uloTHOCTS L = 5X? + y, D: y2 =4x, x=1,y=0.
5. HaiiTu KoopAMHATHI LIEHTPA TSHKECTH OJHOPOAHOM (UTypbl, OrpaHUUEHHON JIMHUAMH I =
a(dl-sing ).
Bapmuanr 4
1. TlocTtpouTth 0651aCTH UHTETPUPOBAHUS, U3MEHUTD MOPSAJIOK UHTETPUPOBAHUS B UHTErpaJie:

1y
jdy I f(x, y) dx.
0 0

2. BerauciuThb 'U xdxdy, ecmD: y+x =2, x2+y2< 2y
D
3 [IpeoOpa3oBath K MOJISIPHBIM KOOPAUHATAM U BBIYHUCIHUTD

ﬂ (x +1) dx dy , ecmn D: X2+ y? = x;
D

4. Haiitu maccy miactunku D, ecou mnotHoeTs =X+ 3y?, D:x?=2y,x < 0,y=2
5. HaiiTu koopAMHATHI LIEHTpA TSHKECTU OJHOPOAHOM (DUTYpPBI, OTPAHUYEHHON JTUHUSAMH [ =
a(l+sing).

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonrponbHast pabora 2 BBINONHAETCS CTYJCHTaMH Ha TNPAKTHUYECKOM 3aHATHM [, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 Yaca. [Ipu BBINTOJIHEHUU KOHTPOJILHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpMaMM (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHUH, CHPABOYHBIMU MaTepUalaMy, Yy4yeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.



Kpurepun onenku:

KonTponbhas paboTa cogepkuT 5 3aaHuii, KaxKa0e 3aJaHie OlEeHUBAeTCs B 5 6aIUIOB.

5 GaIOB BBICTABIISIETCS CTYICHTY, €CJIH 33JIaHUE BBIIIOJIHEHO B TIOJTHOM 00BEME;

4 Gana BBICTABISIETCS CTY/ACHTY, €CJIH 33/1aHKE BBITIOJIHEHO B 00bEMe oT 80 % U BhIlIIE;

3 Oayuia BBICTABISIETCS CTY/ACHTY, €CJIH 3a/IaHKe BBITIOJTHEHO B 00BEMeE oT 60 % 10 79 %

2 Gajuta BBICTABIIACTCS CTYACHTY, €CJIH 3aJJaHue BBITIOJIHEHO B 00bEMe oT 40 % 110 59 %

1 Gast BbICTABIISIETCSl CTY/ICHTY, €CIIH 3a/laHue BBIIOIHEHO B 00bEMe oT 20 % 10 39 %
0 GayIoB BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/laHKe BBIMOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KonrpoJjbHas padora 3 o reme "Psaabr’’
(HaumenosaHue OYEeHOUHO20 CPedCcmea)

TunoBble npuMepsbI 3aJaHUI

Bapuant 1
1. UccnenoBaTh Ha CXOQUMOCTD

= (3n+2 = (n+2Y
0y o s (12

2. OHpeIleJII/ITI) HHTCPBAJI CXOJAUMOCTH psaaa U UCCIICA0BAThL €0 CXOAUMOCTDb Ha I'paHUIIAX:

= n+1 n - n n
1)2_]:—”3"(“3) ;2)2110 x";

3. BoaucauTh npubImKeHHO 3HaUeHHe GYHKIHMNA ¢ yKa3aHHOU TouHOCThIO INX 10 0.0001
0.1

4. BeI4ucanTh ¢ TOYHOCTHIO 710 0,001 J.e*"2 dx
0
5. Pasnoxuts B pag Pypbe Ha 3aJaHHOM HHTEpBae QYHKIUIO
f(x)=x*+2 na(-1,1)

Bapmuanr 2
1. UccnenoBats Ha CXOOUMOCTH

2
Z ( 1)n+1 = n+1
n+ ) Z )
2. OHpeI[eJ'[I/ITB HHTECPBAJI CXOAUMOCTH pAJa U UCCIICA0BATh €0 CXOAUMOCTDh Ha I'paHUIIax:

1) Z— )Y (- Iyt x

n= l n=l1
3. Berancauts HpI/IGJ'II/I)KeHHO 3HaueHue GYHKIMIA ¢ ykasaHHOM TounocThio  SiN16° 10 0.0001
0.1
4. Berancnuth ¢ To4HOCTHIO 70 0,001 jsin(lOOxz )dx
0
5. Paznoxuts B psin @ypbe Ha 3alaHHOM UHTEpBalie (YHKIUIO

—Lnpu...— 7 <x<0,

f(x)=

Lnpu..0<x<r,

Bapuanr 3
1. UccnenoBaTh Ha CXOI[I/IMOCTB

10"2n! 2n—1
)2(2 N 2[3 +1j




2. Onpez[eJme HHTCPBAJI CXOAUMOCTH psaa U UCCIICAO0BATH €0 CXOAUMOCTDb Ha I'paHUIIAX:

1) Z () 2)Zn'x

nl

3. BbluuciuTh NpuOMIDKEHHO 3HaveHHe (YHKIUH ¢ yKa3aHHOW TOYHOCThIO  +/1,004 1o
0,0001

0, 1 2

4. Beraucauth ¢ TouHocThio 10 0,001 I—dx
X
0

5. Pa3noxuts B psag Pypwe Ha 3aganHoM uHTepBane pynkuuo f(X)= npu 0 <x<2m

Bapmuanr 4
1. UccnenoBats Ha CXOOUMOCTD

n’3"
2 Z(2n+1)1n “ant1) Z(z 1)
2. OHpeIleJII/ITI) I/IHTepBaJI CXOOUMOCTH pﬂIIa 1 UCCJICA0BATH €0 CXOOAUMOCTHh Ha FpaHI/IIIaX:
2 o\ o
Z (37’1 )(X ?) ,2)2 (n _ 1)3n—1 xn—l
n=l1 1) 2”+ n=1

3. BI)IIII/ICJII/ITL NpUOMIKEHHO 3HAaYeHHe (GyHKIUH ¢ ykazaHHOW TouHocThio  sin 10° mo
0.0001

1.5
4. Beraucauth ¢ TouHocThio 10 0,001 I dx
2427+ X

5. PaznoxuTts B psin Oypbe Ha 3alaHHOM UHTEpBaie (HYHKIUIO

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

x,npu...1 <x <2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCS CTYACHTAMH Ha MpakTHYeckoM 3aHsATHM 11, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 Yaca. [Ipu BBIITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpMalMM (KOHCIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Yy4eOHO-METOAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

KoHTponbHast paboTa COAEpKUT 5 3aaHui, KaXK0€ 3a/IaHNE OIIEHUBAETCS B 5 0aIoB.

5 6ayI0B BBICTABISIETCS CTYJCHTY, €CJIM 3aJlaHHE BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BeICTABISI€TCS CTY/ACHTY, €CJIH 33/1aHH€ BBINIOJHEHO B 00bEMe 0T 80 % U BhILIE;

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

2 OaJiia BBICTABJISETCS CTYJICHTY, €CIIH 3a/IaHue BRIMTOTHEHO B 006EMe oT 40 % 10 59 %

1 Gasnt BbICTaBIISIETCS CTY/ACHTY, €CITH 3a/laHue BBIIOIHEHO B 00bEMe oT 20 % 10 39 %
0 6ayIoB BBICTABIISIETCS CTY/IEHTY, €CIIM 3a/laHHE BHINOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonTpoJjbHas padora 4 o reme

"Teopusi BepoATHOCTEH 1 MATEeMATHYeCKAas CTATHCTUKA "
(HaumeHOBaHUE OYEHOYHO20 CPedCcmea)




Tunossle npuMepsl 3a1aHUI

Bapmuanr 1

1. K onacHomy neperpeBy aBUratesns IpuBOJAT 1eeKTsl: A3 — HEeUCIpaBHOCTh TEPMOCTATA,

A2 — nmonrekaHue BOJbI U3 paguaropa, Al — 60bIIOe OTI0KEHHE CI0S HAKHUITA HA CTEHKAX.
Ornucatb cOObITHS:

B — Hu ogHOTO NedexTa Bo BpeMst paboThl apuratens; C — TOIBKO OUH Ae(eKT;

I — tpu nedexra; E — Tonbko nBa nedexra; @ — xots Ob1 0quH AeEKT;

VY — xot4 651 1Ba nedekra; K — He 6onee AByX 1e(eKTOB.

2. B suBape BA3 otrpy3un M aBromobmierr mapku 0101 u N aBTomoOuneit mapku 0111.
[Tony4yena mHpOpPMALUS O TOM, YTO B IYTH CJEIOBaHUSA MOBPEKICHHI 1Ba aBToMoOMis. KakoBa
BEPOATHOCTb, YTO MOBPEKACHBI aBTOMOOUIIN Pa3HBIX MAPOK?

3. B nmorepee 100 OuneroB, cpeay HUX OAWH BBHIUTPHII B 50 py6., 3 BemMrpeima mo 25.,6
Bourphiiet mo 10 py6., u 15 Bemrpemmeir mo 3 py6. Hekto mokymaer ogun Owner. Haiitu
BEPOSATHOCTD:

a) BBIMTpATh HEe MeHee 25 pyo.;

0) BeIUrpaTh He Ooee 25 pyo.

4. TlepBoe opynue 4-opyauiiHON Oarapew MPUCTPENSHO TaK, YTO BEPOSTHOCTH MOIMAJaHUS
paBHa 0,3; ocTajibHbIE TPU OpPYAUsS COOTBETCTBEHHO BEpOATHOCTH nonananus 0,2. s mopaxeHus
[EeNMU JOCTAaTOYHO OJHOrO MomafaHus. J[Ba opyausi Mpou3BENIM OJHOBPEMEHHO MO BBICTpENy, B
pe3yabTaTe 4ero 1eib Obuia nmopaxena, HalTi BEpoATHOCTB TOTO, YTO TIEPBOE OPYIUE CTPEIISIIO.

5. UcnbiTyemblii mpuOOp COCTOUT U3 TPEX MATOHAAEKHBIX 371eMEHTOB. OTKa3bl AJIEMEHTOB 3a
HEKOTOpO€e BpeMs T HE3aBUCUMBI, & X BEPOATHOCTH PaBHBI cOOTBEeTCTBEHHO P, P, P,. Haitn

3aKOH paCHpeeICHHs, MaTeMaTH4YeCKOe OXKHJAaHWUE, MOJY, IUCIEPCHI0 YHCIa HEOTKA3aBIIHX
anemeHToB. [locTpouth ¢yHkuioo pacnpenenenus. OnNpenenuTs BEPOSTHOCTH TOTO, 4YTO
OTKa3aBIIMX dJIeMeHTOoB Oyner He 6onee n P, =0,03; P, =0,02; P, =0,01;n =2,

Bapmuanr 2

1. Hlaxmatuct urpaer Tpu naptuu. Paccmotpum coObitusi: A1 — BbIMTpaTh Y NMPOTHUBHHUKA
NEPBYIO MapTHIO; A2 — BBIMTPaTh Y NPOTUBHUKA BTOPYIO MAapTUIO; A3 — BBIUIPATh y NPOTHBHHKA
TPETHIO MMAPTHIO.

Onwucare coObITHs: B — He BeIMrpaTh HU 0HOM naptuu; C — BHIUTPATh TOJIBKO OJIHY HApTHIO;

J1 — Beiurpate Bce Tpu naptuu; E — BeMrparh Tonbko aBe nmaptun; @ — BBIUTPATh XOTS Obl
onHy naptuto; K — BeIUrpath XoTs OBl 1BE MapTUH.

2. 13 50 BonpocoB crynaeHT Bblyunia 40. KakoBa BeposSTHOCTb, UTO €My JOCTaHETCS OMIIET ¢
2-Ms U3BECTHRIMH Botipocamu. (B Ouiere 2 Bormpoca).

3. Urpa «CriopTiioTo» npeaycMaTpyuBaeT NOTHBIN BBIMTPHILI IPU OTrabIBAaHUU 6 HOMEPOB U3
49. OnpenenuTs BEPOATHOCTD MTOJHOTO BBIMTPBIIIA IIPH 3aIIOJIHEHUH OJHOW KapTOUYKH.

4. Ctpenok A mopakaeT MHUILIEHb NP HEKOTOPBIX YCIOBUSAX CTPEIbObI ¢ BeposTHOCThIO P1 =
0,16, ctpenok B — ¢ BeposarHocThIO P2 = 0,5, ctpenok C — ¢ BepositTHOCTEIO P3 — 0,4. Ctpenku nanm
3aJIl 10 MUILEHU, U JBE IyJU MONalIu B 1enb. YTo BepodTHee — nonan crpeiaok C B MULIEHb WU
HeT?

5. Tlocne nauTENbHOM AKCIUTyaTalliM TEXHUYECKOTO YCTPOMCTBA MPOBEPSAETCS MCIPABHOCTD
TPEX OJHOTUIHBIX Y3JIOB 3TOTO YCTpPOHCTBa. BeposTHOCTH 00HApy)UTh y3en HeucnpaBHbM 0,4. X
— YHCJIO HEUCTIPABHBIX Y3JIOB.

Bapuanr 3

1. CtyneHnt cnan B ceccuto 3 sk3ameHa. PaccmoTpum coOwitus: Al — oTIUYHAs OlLlEHKAa Ha
MEPBOM 3K3aMeHe; A2 — OTJIMYHAs OIlEHKAa Ha BTOPOM »JK3aMeHe; A3 — OTJIWYHas OIeHKa Ha
TPEThEM DK3aMEHE.



Omnwucare coObITHs: B — ceccuro cnan 6e3 oTM4HbIX o1eHoK; C — Ha OTIMYHO CAAJT TOJIBKO
OJMH 3K3aMeH; /[ — Ha OTIMYHO CIaHbl BCE 3K3aMeHbl; E — Ha OTIIMYHO COaHbl TOJBKO JBa
sKk3aMeHa; I' — Ha OTIMYHO claH XOoTs Obl OAMH 3k3amMeH; @ — Ha OTIMYHO CHOaHbl XOTS OBl J1Ba
9K3aMEHA.

2. Jlns OecnpensTCTBEHHOTO MOJIeTa HaJ TEePPUTOPHUEH, caMoJjeT, MPHOMKasICh K HEW,
MO/AET MO PaJro MapOJbHYIO0 KOJAOBYIO I'PYIITY, COCTOSIIYIO U3 HECKOJIBKUX TOYeK U Tupe. Haiitu
BEPOATHOCTb TOT'O, YTO PATUCT, HE 3HAIOLIUI MAapOIbHYIO IPYIILY, YraJbIBacT €€, IepeaaB KaKyko-
HUOYIb TPYIITY HAayraJ, €CIIU YUCIO0 KOJAOBBIX 3JIEMEHTOB (TOUEK U TUPE) B IpymIe 5.

3. 3amok umeer 4 aucka no 10 uudp (0, 1, 2, ... 9). KakoBa BepoSATHOCTh OTKPBITH KaMepy

4. B nByX ypHax UMEIOTCS YE€pHBIC U Oeble IMaphl; B IEPBOM ypHE — 3 O€mbIX, 4 YEPHBIX; BO
BTOpOil — 5 Oenbix, 3 yepHbIX. V3 miepBoli ypHBI Haygady OepyT JBa I1apa, ©3 BTOPOH — OJUH IIap.
OTW TpW 1Iapa MOMEIIAIT B TPeThi0 ypHY. M3 TpeThel ypHBI BbBIHMMAIOT OJIUH Inap. Haitu
BEPOSATHOCTH TOTO, YTO OH OCJIBIH.

5. TlpousBoautcs cTpenbba MO HEKOTOPOW IlemM 10 MepBOro momagaHus. BeposTHOCTh
NOMAIaHuUs [IPU KaXKJO0M BBICTpEJie 0JlnHaKoBa U paBHa 0,7. X — 4KCIIO BBICTPENIOB, €CIH B 000iMe
4 matpoHa.

ITocTpouTh psil U MHOTOYT'OJIBHUK PACIIPEICIICHUS CIIy4aiiHOW BEJIMUMHBI X.

Haiitu yncnosie xapakrepuctuku M(X), (X), o (X).

Hanwucars ¢pyukuio pacupeaencaust F(X) 1 mocTpouTh ee rpaduk.

Beranciuts P(/X — M(X)/<1).

Bapuanr 4

1. IIpousBenen 3amep auamerpa y Tpex BaimukoB. Paccmorpum coObrtusa: Al — mimHa
JyaMeTpa IEepBOTr0 BaJlUKa YIOBJIETBOPSET JONycKaM; A2 — JjIuHA JUaMeTpa BTOPOrO BallMKa
YIIOBJIETBOPSIET OMyCcKaM; A3 — 1jMHa raMeTpa TPEThEro BAJIMKA yJIOBIETBOPSIET JOITYCKaM.

Omnwucare coObiTUsA: B — nuamerp Bcex BaJIMKOB HE yIOBIETBOPSIOT JomyckaM; C — TOJBKO Y
OJIHOTO BaJMKa JWaMEeTp YAOBJIETBOpsieT jaomyckam; J[ — nuameTp TOJNBKO y JBYX BaJMKOB
YIOBJIETBOPSET AonyckaM; E — auaMerp Bcex BaJIMKOB yIOBJIETBOPSET aomnyckam; I' — nuamerp no
KpallHe Mepe OJIHOTO BajMKa yAOBJIETBOpseT aomyckaMm; K — numamerp mo kpaiHeW Mepe AByX
BaJIMKOB YJIOBJIETBOPSET JOIIYCKaM.

2. Y4acTHUKOB Martematuueckoi omummuassl (100 dern.) meTonoM kepeOheBKU pa3OniIu Ha
JB€ TPYIIBl W paccailyii IO pa3HbIM ayauTopusM. KakoBa BEpOATHOCTb TOTO, YTO JBOE
MPETEHICHTOB Ha IIEPBOE MECTO OKAXKYTCS B PA3HBIX ayIUTOPUSX?

3. Ha nsatu kaproukax Hamucath OykBel A, A, K, H, V. KakoBa BeposiTHOCTh, 4TO TpU
CIIy4alfHOM PACTIOJIOKEHUH KapToUueK B psl, moayautcs ciioBo «HAYKA»?

4. JIBa nmaTyMKa IOCBUIAIOT CUTHANbI B OOIIMH CHTHAl CBSI3M, INPUYEM YHCIO CUTHAJIOB
MEPBOr0 U BTOPOIO JaTuuKa OTHOCATCA Kak 3:2. BepoATHOCTh MOMYYUTh MCKA)KEHHBIN CUTHAN OT
nepsoro aatduka 0,05, ot Broporo — 0,06. KakoBa BEposITHOCTb TOT0, YTO HayJauy BeIOpaHHBIN U3
o0111ero KaHajla MICKaKEHHbBIN CUTHAJ MTOCIaH MEPBBIM JTATUUKOM.

5. UcnbiTyemblil mpubOp COCTOUT U3 TPEX MAJIOHAJAECKHBIX 3JIeMEHTOB. OTKa3bl 3JIEMEHTOB 3a

HEKOTOpO€E BpeMsi T HE3aBMCHMBI, a UX BEPOSITHOCTU PaBHBI COOTBETCTBEHHO P, P,, P,. Haiitu

3aKOH pachpe/ieieHus, MaTeMaTH4eCKoe OXXKHMJaHWEe, MOJY, IUCIEPCHUI0 YHCIa HEOTKa3aBIIMX
aeMeHToB. Iloctponuth (GyHKIMIO pacnpenencaus, OnpenenuTh BEpPOATHOCTH TOTO, YTO
OTKa3aBLIMX dJIEMEHTOB Oyner He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTponbHast pabora 4 BBINONHSETCS CTyJIEHTAaMH Ha MpPaKTHUYECKOM 3aHsATUU 17, Ha
BBINOJIHEHHE pabOThl OTBOAMUTCA 2 yaca. [Ipu BBIOTHEHUH KOHTPOJIBLHON pabOThI CTYACHTHI MOTYT
M0JIb30BAThCA OyMa)XHBIMU HOCHUTENSIMU HH(pOpManuu (KOHCHEKTaMHU JIEKIHH M MpPaKTUYECKUX
3aHATUH, CHPAaBOYHBIMH MaTepUalaMH, Y4YeOHHKaMM, Y4eOHO-METOAMYECKUMH MOCOOUSMU).
3ampelieHo MoiIb30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TaAKETAMHU.



Kpurepum oueHku:

KontponbHas pabota COAEpXUT S5 3aaHni, KaKI0€ 3a/laHue OIICHUBACTCS B 5 OaIOB.

5 6ayI0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3a/JaHUE BBIIIOJIHEHO B IIOJHOM 00BEME;

4 Gaya BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/1aHKUE BBITIONHEHO B 00bEMe oT 80 % U BhIIIIE;

3 Oaia BeICTABISIETCS CTY/ACHTY, €CJIH 33/1aHKe BBIIOJHEHO B 00BEMe oT 60 % 10 79 %

2 Gajuia BBICTABIIACTCS CTYJICHTY, €CIIH 3aJJaHHe BHIMOIHEHO B 00BEMe oT 40 % 1o 59 %

1 Gas BeICTaBIsIETCS CTY/ACHTY, €CIIH 33JlaHKe BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
(0 OasyuI0B BBICTABIISICTCS CTYACHTY, €CJIU 3aJJaHUE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TeCTHPOBAHUE
(HaumeHno8aHUe OYEHOUHO20 CPeOCmEa)

TunoBble npuMepsbI 3aJaHUI

Moayas 9. {u¢p¢epeHunanbHbie YypAaBHEHHS

1. Obmee pemenne quddepeHInansHOro ypaBuenus Xy'—y =0 umeer BUI
o y’+x’=c¢’

©y=Cx

o y=x’+C

1

o y=Ce*
2. O6ee pewenne auddepeHnnanpHoro ypapaenus 3+ Y~ + Yy'vl— x> =0 umeer Bux
o y=x*+C
o 1 + 1 =C
Xy
oy=tglx+C)—x
© arcsinx = —\/3+y2+C

3. Oobuiee peutenne auddepeHnnansHoro ypaBHenus Yy'+X =0 nmeer Buj
o y=0Cx
arcsinx = —\/ry2 +C
© y*+x*=C?
o y=C(x*-1)

4. O6mee pemenne nuddepeHnuanbHoro ypaBHeHus Yy'—2X =0 uMeer BUI
®© y=x*+C

o y=C(x*-1)

o y=Ce¥

o —+—=C
Xy
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. O6mee pemenne qudGepeHITMaTEHOTO YpaBHeHHS X+ XY + Y'(Y + Xy) =0 umeeT Bua
1 1

o —+—=C

Xy
oy=tglx+C)—x
o y=C(x*-1)

Ox+y=mCx+1Dy+1)

6. O6uuee pemenre quddepennuansHoro ypapaenus (x° —1)y'—2xy =0 umeer Buj
o y=tglx+C)—x

® y=C(x*-1)

o y:Ce7

o —+£:C
y

7. Ob6mee pemenue quddepeHInalIbHOTO YpaBHEHH NG y'+y =0 umeer Bua
-1

O] y:CeT2

o arcsinx =—,/3+y? +C

o X+y=IC(x+D(y+1
o y=C(x*-1)

Mopayas 10. KpaTHble HHTerpaJbl
1. JIBoiiHO# MHTETpa B MOJSAPHBIX KoopauHaTtax ot ¢pyHkuuu f(r,p) mo obnactu D umeer Bua

[[ T(r.p)rdrd
[ 1(r,p)gdgdr
[[ f(r.p)drdg

[[ f(r.@)redrdg

D

2. Ha obmactu D B miockoctu XOY 3amana ¢yuakuus f(X,y)>0, torma ” f (X, y)dxdy
D

BBIPAXKACT
O0BéMm Tena, moa rpadukom dyakuuu z=f(X,y) Hax obmacteio D
Maccy ob6nactu D, ecniu cuutath, uro f(X,y) ecTh IIIOTHOCTD BeliecTBa Ha obact D
[Tnomans moBepxHocTH rpaduka dpyukiwu z=Ff(X,y) Hag obnactero D
[Tnomane obmactu D

3. C moMoIipIo IBOIMHOTO HHTETpalIa MOKHO HaXOHUTh

M Tlnormanu miockux Guryp

M O6BEM TpéxMepHOTO TeNa

O ITnomaas MOBEpXHOCTH TPEXMEPHOTO Telia

O Maccy TpéxmepHoro Tena

M Cpennee 3Hauenne GyHKIMH IBYX MEPEMEHHBIX HA 00JIACTH €€ 3a/1aHusI
4. C moMouipto TBOMHOTO HHTErpajia MOKHO HaXOJIUTh



M Maccy miockoii IiiacTuHbl

M KoopauHaThl IEHTpa Macc IIOCKOM IIACTHHBI
M IInomans mIocKoi MIacTHHBI

O Maccy TpéxmepHoOro Tena

M O6BEM TpEXMEPHOTO TENA

Vao?
j dx .[ xdy
5. IloBTOpHBIN UHTETpan © X paBeH
OtBer
H cos(x + y)dxdy

6. Eciu o6macte D orpanndena auHusmMu: x =0,y =T, y=X, TO D paBeH

® -2

o2

1
O p—
2
-0.5
I dx j X, Y dy

7. 3mMeHuTh nop;mox WHTETPUPOBAHUS 1Jis 0

4 05y 6
jdyjf(x y)dx+jdyjf(x y)dx

0

4  6- 0.5y
jdyjf(x y)dx+Idy j f(x, y)dx

0

2 —
Idy j (x, y)dx

0 2y

6 6-y
Idy _f (x, y)dx

0 2y

Moayas 11. Psaabi
3 3 n+l

1. K xakomy Ty OTHOCHUTCS TAHHBIA PSiJT T+Z——(1 (-D")cosnx +— ( 1" sin nx

n=1
O 3HAKONEPEMEHHBIN Ps
O 3HAKOMOJIOKUTEJIbHBIN PsIJL
O (pyHKIIMOHANBHBIN psin
O CTENEHHOM P
© psan Oypoe

2. B psn ®@ypbe paznararorcst QyHKIINHU, OTTHCHIBAIOIINE . ..
O JHOOBIE POIIECCHI

© neproaANYECcKUe MPOIeCcChl

O MaTeMaTU4eCKUe MPOLECCHI

O HEeNepuoJNYeCcKUe MPOLECChl

O OHMOJIOTHYECKHE TIPOIECCHI



3. HOJ'II:SYHCI) HGO6XO,Z[I/IMI>IMerI/I3HaKOM CXOOUMOCTH OTBETHUTH HA BOIIPOC O CXOAUMOCTH HUJIN

pPacxoUMOCTH psiia 7 N+ 2

© psa pacxomuTcs;
O PpAI CXOAUTCS,
O BOIPOC O CXOJUMOCTH OCTAETCS OTKPBITHIM;

o0 3n—1
4, I/ICCHC,I[OBaTB Ha CXOAUMOCTD psa <
27 @y

© psia pacxomauTCst
O PpAl CXOAUTCA
O BOIIPOC O CXOJAUMOCTH OCTAE€TCS OTKPBITHIM

Moayasb 12. Teopusi BepOSITHOCTEH H MATEMATHYECKAasi CTATUCTHKA

1. CO6BITI/I$[ Ha3bIBAKOTCA HE3ABUCHUMBIMHU CCJIIN
o p(AB)=p(A)/p(B)
o p(AB)=p(A)+p(B)
®© p(AB)=p(A)p(B)

2. quy paBHA BCPOATHOCTH HCBO3MOXKHOI'O COOBITHSA
=0

3. CoObITHst A ¥ B Ha3BIBAaIOTCS HECOBMECTHEIMH, €CIIU
o p(AB)=1
o p(AB)=p(A)+p(B)
o p(AB)=p(A)p(B)
©® p(AB)=0

4. BeposATHOCTB BHIMTPATH B pysieTky paBHa 1/38. Urpok nenaet 190 craBok. 1o kakoi
q)OpMy.]'[C MOKHO BBIYHUCIINTE BEPOATHOCTb TOT'O, YTO OH BBIMI'PACT HC MCHEC 5 pas

©® pacnpenenenus [lyaccona
o ¢yukuuu Jlannaca d(x)

O Hajo cocuuTarth 1o popmyine bepHysiu, acumnToTHuecKkue GOpMyIIbl JaayT OOIBIIYIO
OILINOKY.

O TUIOTHOCTH HOPMAJILHOTO pacipeieeHus

®© BeposiTHOCTH CyMMBI JIFOOBIX CITy4ailHbIX COOBITHII A ¥ B BbIuncisercs no gpopmyiie

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)

® BeposiTHOCTB BRIMTPATh B KOCTH paBHa 1/6. Urpok nemaer 120 craBok. [1o kakoit hopmyie
MOYXHO BBIYUCIIUTH BEPOSITHOCTH TOTO, YTO YHCJIO BHIUTPHINICH HEe OyneT MeHbIe 15

o pacnpenenenuem I[lyaccona

o JokanpHOU popmynoit Myaspa-Jlammaca

o Hanuo cocuutath 1o Gopmyne beprnynu

©® unTerpanbHOii hopmyioit Myaspa-Jlamiaca



© IIpousBoaMTCS N HE3ABHCUMBIX UCIIBITAHHUN, B KOTOPBIX BEPOSTHOCTh HACTYILJICHUSI COOBITUS
A paBHa p. BeposTHoCTb TOT0, 4TO COOBITHE A HAaCTyNUT M pa3

o BeHcIAeTcs mo popmyse baiieca

o pasHa p(1-p)

©® Boruucisercs o Gopmyse bepayu

o BeUHUCIAeTcs o Gopmyne Myaspa-Jlamraca

®© AOGoHeHT 3a0bL1 MoCieAHI0 U Py HOMepa TejaedoHa 1 MOITOMY HabupaeT e Hayrajl.
Onpenenutb BEpOSITHOCT TOTO, UTO €My NMPUAETCS 3BOHUTH He OoJiee yeM B 3 mecTa.

= 0,3

= 0.3

®© AOGoHeHT 3a0bL1 nocieanue 2 mudpsl TeneOHHOT0 HOMEpa, HO IOMHUT, YTO OHH Pa3InYHbI
1 00pa3yroT ABy3HaYHOE uncio, MeHbIiee 30. C yueToMm 3Toro oH HaOupaet Hayraf 2 HUQpHI.
Haiiti BeposiTHOCTH TOTO, YTO 3TO OYAYT HYXKHBIE IU(PBI. OTBET OKPYTIUTE O THICSYHBIX.

= 0,037

= 0.037

© Pebenok umeet Ha pykax 5 kyoukos ¢ OykBamu: A, K, K, JI, Y. BepostHocTh TOTO, 4TO
pebeHok cobepet u3 KyOUKOB CJI0BO "Kykia'"paBHa. OTBET OKPYTIIUTE IO THICSYHBIX.

= 0,017

= 0.017

11. ®opmyna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO AJIs1 OTPULIATENBHBIX CITYYaliHBIX BETMYNH

C) BepHa TOJIBKO LTS MTOJIOKUTEIBHBIX CITyYalHBIX BETHUUH X
D) BepHa

12. lana BeiOOpka oO0bema N: X1, X2, ..., Xn . ECIIM KaXIbIil 2JIEMEHT BHIOOPKH yBEJIUYUTH B 5

pas, To BeIOOpoUHOE cpearee X
A) Bo3pacTeT B 5 pa3 i BEIGOpOUHAs AUcTiepcus S 2 Bo3pacTeT B 5 pas
B) Bo3pacTer B 5 pas, a BeIGOpouHas aucrepcust S 2 yenmuuutes B 25 pas
C) Bo3pacreT B 5 pa3, a BEIOOPOYHAS TUCTIEPCHST HE U3MEHHUTCS
D) BospacTer B 25 pas, a BHIGOpouHas aucniepcus S 2yBenuuures B 5 pas

13. ApromammHa npunuia U3 MuHcka B MoruneB co ckopocteio 40 KM/4 U cpasy ke
noBepHyJia oopaTHo. CKOpoCTh ee Ha oOpaTHOM myTH OblIa Ha 20 kM Oosbine. CpefHsis CKOPOCTh
aBTOMOOWJIS paBHA

A) 50 km/g9 C) 60 xkm/u

B) 100 xm/g4 D) 40 xm/4

14. TInotHOCTH pactpenenenus f(x) MoxxHo HaifTi o pyHkMM pacnpenenenus F(x) no popmyse
A) f(x)=F"(x) c) f(x)=F(x)
B) f(x)= [F(t)t D) fx)= I F(tht

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

BEIGOPKH 00BeMa Ny =42 1 Ny=20 ¢ TakuMH XapakTepucTukamu: X =64, S 2 =16, Y =59, S, 2
= 25. Ilpu ypoBHe 3Haunmoctu o = 0,05 mpoBepseTcs runoTe3a O paBEHCTBE T'€HEPATIbHBIX CPEIHUX



Ux = Wy (KOHKypHUpYIOIIas TUIOTEe3a Lx [ y). ONBITHOE 3HAUYEHUE CTATUCTHKU T, MPUMEHIEMON IS
nposepku runoressl Ho, paBHo 4,17. I'nnore3a Mx= My

A) He mpoxoauT

B) nHyxHbI Tabuel pactpenenenns CThrOAeHTa

C) nmpoxoaut

D) Hy»HBI JOTOIHUTEIbHBIE OTIBITHI

16. Cnyuaitnasg BenMuMHa X pacnpenesieHa paBHomepHo Ha otpeske [0, 1]. Cnydaitnas
BenmmunHa Y = X + 2 Oyner umeThb

A) paBHOMEpHOE pacnpeneneHre Ha otpeske [0, 3]

B) paBHOMepHOE pacripesenenne Ha oTpe3ke [2, 3]

C) Y He Oyner uMeTh paBHOMEPHOE paclpeiesieHre

D) paBHOMEpHOE pacipeieiicHue Ha oTpeske [-2, -1]

17. CnydaifHast BeJIM4YMHA pacripeziesieHa paBHOMepHO Ha otpeske [0, 5]. P1 — BeposTHOCTS,
YTO cllydailHO OpolleHHas Touka momaneT Ha oTpe3ok [0, 1]. P2 — BeposTHOCTB, UTO Ciay4ailHO
OpolleHHas TOYKa MomnajieT Ha OTpe3oK [3, 4]. Torna MOXKHO yTBEpK1aTh, UTO

A) P1=P2 C) P2 B Tpu paza Gonbie Pl

B) P2>P1 D) P1>P2

Kpartkoe onucanue ¥ perjiaMeHT BBINOJTHEHHUS
HtoroBoe TectupoBaHue o aucuuivivHe "Bpicmias marematuka 3" BBICTaBIISETCS B
pactiucannu Ha 20 Hexene W mpoxomuT depe3 LleHTp TecTHpoBaHWS B KOMIIBIOTEPHOM KIlacce
obmero paoctyna. Ha Tect orBoaurcs 2 4yaca. Ilpu BBIIOJHEHMHM TecTa CTYAEHTHI MOTYT
II0JIb30BATHCS TOJIBKO KaJIbKYJISITOpaMH, IPU 3TOM HE JOMYCKAETCS HCIOJIb30BAHME KaKUX-JIHOO
CIPAaBOYHBIX MaTEPUAIOB, KOHCIEKTOB JIEKLMH U NPAaKTUYECKUX 3aHATUIH, MOOUJIBHBIX YCTPOUCTB,
TaJiKETOB. .

Kpurepun onenku:

Tect coctout u3 10 3aganuii, KaxxJj0€ U3 KOTOPHIX olleHUBaeTcs B 10 6amios:

10 GanoB cTaBUTCSA 3a 33JaHUE, €CIIU CTYACHT Ha BOIPOC 3aJaHUs OTBETUII IPABUIIBHO;
0 GayoB cTaBUTCH 3a 3a/laHKE, €CIIU CTYJIEHT Ha BOIIPOC 3a/1aHUSI OTBETUII HEMIPABUIBHO



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

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Ne

/i Bonpocsl k 3k3aMeHy

1 Kakue ypaBHeHust Ha3bIBaloTCs nuddepenimansasiMu. [Ipumep.

2 Uto HazpiBaloT penienneM auddepennnansHoro ypasuenus. [Ipumep

3 UTo Ha3bIBAIOT HAYAJIBHBIMH YCIOBHIMHU 111 tuddepennmansaoro ypasHeHus. [pumep

4 UTto Ha3BIBAOT OOITUM pemeHueM s AuddepeHIInaIbHOTO YpaBHEHHS (N-0T0 MOPSIIKa)

3) Teopema Komm o cymectBoBaHuu pemeHus anddepeHnnaibHoro ypaBHeHus: 1-oro
nopsiJKa

6 Juddepenunansupie ypaBHeHUs 1-0ro nopsiKa 1 METOAbl OTBICKAHUS UX PEIICHUS:

7 Juddepennmanbaple ypaBHEHHsT 2-0TO MOPSAIKA, JOMYCKAIOIIUE MMOHIKEHHE mopsiaka 1-
Or0 THUIIA U METOJ] OTBICKAHHSI UX PEUICHHUS.

8 JuddepeHnmansapie ypaBHEHUS 2-0T0 TOPSIAKA, MOMYCKAIINE TOHIKEHUE MOpsaKa 2-
Or0 THUIIA U METOJ] OTBICKAHHSI UX PEUICHHUSI.

9 Juddepennmanbaple ypaBHEHHsI 2-0TO MOPSAIKA, JOMYCKAIOIIUE MMOHKEHHE mopsiaka 3-

€Iro THUIla U MCTOJ OTBICKAHHWA UX PCIICHUA.

10 | Jluneitapie omHOpoaHBIE AudQepeHnnanbHbIe YpaBHEHUSI N-Or0 MOPsIKa, CBOWCTBA €ro
pelIeHU.

11 | Crpykrypa obmiero pemenns JIO/LY n-oro nmopsxka.

12 | Onpenenenne AMHEWHOW 3aBUCUMOCTH (QYHKUMH. YCIOBHUSA JIMHEMHOM 3aBUCUMOCTH U
JMHENHON HEe3aBUCUMOCTH JBYX QYHKIUH.

13 | Onpenenurens BpoHCKOTO 1 €ro CBOMCTBA.

14 | Jluneitnple oaHOpoAHble nu(GepeHIualbHble YpaBHEHHS BTOPOrO HOpsiAKa C
MOCTOSIHHBIMH KO3 QULIMEeHTaMHU.

15 | CtpykTypa oOuiero pemeHust JUHEHHBIX OAHOPOJIHBIX UG (depeHINaTbHbBIX YpaBHEHHS
BTOPOT'O MOPSAKA C MOCTOSHHBIMU K03 pHiIMeHTaMu.

16 | XapakTepuctuueckoe ypaBHEHHE JJs JIMHEHHBIX OJHOPOJHBIX U (depeHInaTbHBIX
YpaBHEHHUS BTOPOT0 NOPSAKA C TOCTOSHHBIMU K03 pUIMeHTaMu.

17 | Bua oOuiero pemieHust JMHEHHBIX OAHOPOAHBIX AU depeHInanbHbIX ypaBHEHUs BTOPOTO
nopsiIka € TOCTOSIHHBIMH ~ Kod(duImeHTaMu  Juis  ciiydaeB, KOTJa  KOPHHU
XapaKTEePUCTHUECKOTO YPaBHEHHUS AW CTBUTENbHBIE pa3IMYHbIC YUCIIA.

18 | Bua obmiero pemieHust TMHEHHBIX OAHOPOAHBIX Ju(depeHInaNIbHbIX ypaBHEHUSI BTOPOTO
nopsiika € TMOCTOSIHHBIMM KO3 (duImeHTaMu  Juid  cllydaeB, KOrja  KOpPHH
XapaKTepUCTHUUECKOr0 ypaBHEHUS IeWCTBUTEIbHBIE OJJUHAKOBBIE YHCIIA.

19 | Bua obuiero pemieHust TMHEHHBIX OAHOPOAHBIX AU(DdepeHInanbHbIX ypaBHEHUs BTOPOTO
Nopsika C  TMOCTOSHHBIMH  Ko3(duumeHtamMmu A  ciydaeB, Korma  KOpPHHU
XapaKTEepUCTUYECKOI0 YPAaBHEHUSI KOMIUIEKCHBIE YHCIIA.

20 | JIuneitHble HeoTHOPOIHBIE MU depeHIInaIbHbIe YPABHEHHUS N-0T0 MOPSAKA.

21 | CtpykTypa 00IIero perieHus TMHEHHBIX HEOTHOPOIHBIX TU(PEpEHIIHATBHBIX YPaBHEHHS
N-0ro nopsiika.

22 MGTOH BapuanMu IPOU3BOJIBHBIX IIOCTOSAHHBIX J[JIsI OTBICKAHUSA YaCTHOI'0 PCIICHUA
JIMHENHOTr o HCOAHOPOAHOI'O I[I/I(I)(I)epeHLII/IaJ'IBHOFO YpaBHCHHA BTOPOTO IMOPAAKA.

23 | IlpaBas 4acte cmnenmanmsHOoro Bujpa JIHIAY 2-oro mopsiika ¢ IMOCTOSHHBIMH
K03 pHLIHEeHTaMU.

24 | Meron HeomnpeAeneHHbIX KOA((OUIIMEHTOB Il OTBHICKAHWS YaCTHOTO  pEIICHUS




HEOJIHOPOJHOTO JMHEHHOTO Au(depeHInaIbHOr0 YpaBHEHHs] BTOPOTo MOpsiAKa ¢ IpaBoi
4aCThIO CIIENAIbHOIO BUJA.

25 | [lonsTue nunaTerpanpHoit cymMmmon Gynkiuu f(x,y) 3a1lanHON Ha AByMepHOH obnactu D

26 | JIBOIHON MHTErpasl ¥ €ro TeOMETPUUYECKUI CMBICI.

27 | CBoiicTBa ABOWHOTO MHTETpaIa

28 | JIBykpatHslii uHTEerpan. CBONCTBA ABYKPATHBIX HHTETPAJIOB.

29 | Beluucienue qBOWHOrO HHTErpajga ¢ HOMOIIBIO ABYKPATHOTO.

30 | Beruucnenue 1BOMHOrO MHTErpaja B NPsIMOYroJbHON cUCTEMe KOOPAMHAT.

31 | BeruucieHnue ABOWHOTO MHTETpaia B MOJISIPHON CHCTEME KOOpIUHAT.

32 | Beruucnenue nuonaaeil niaockux Guryp u o0beMoB Tel ¢ IOMOILIBIO IBOMHOI0 MHTErpaja.

33 | Beluncnenue Macchl IIIACTUHKH, KOOPIMHAT HEHTPA TSKECTH TIIOCKON (PHUTYPBHI.

34 | [lonarue uHTErpasibHON cymMmmMon GpyHkImu f(X,y,z) 3a1aHHON Ha TPEXMEPHOM 00IaCTH

35 | TpoiiHO# HHTETpall, CBOICTBA TPOMHBIX HHTEIPAJIOB.

36 | TpoitHO# uHTETrpa u ero GU3NIECKUH CMBICII.

37 | TpexkparHblii uHTerpas. CBoicTBa TPEXKpAaTHOI'O MHTErpaa.

38 | CBs3p TPOWHOTO M TPEXKPATHOTO MHTETpAJIA.

39 | Beluucienue TpoHHOI0 UHTErpasia B NPsIMOYTOJILHOM CUCTEME KOOPIMHAT.

340 | Beruncienue TpOWHOTO MHTETpaia B IMIIMHAPHUECKUX KOOPAUHATAX.

41 | Beuucienue TpOHHOIO HHTErpaia B ChepuuecKUX KOOpHHATAX.

42 | Beruucienne o0beMa Tejia ¢ MOMOIIBI0 TPOHHOTO HHTErpaja

43 | BeruuciieHre Macchl TeJa ¢ TOMOIIBIO TPOWHOTO HHTETpalia

44 | Bpruucienue KOOpAMHAT LIEHTPa Macc ¢ MOMOIIbIO TPOMHOTO HHTErpaia

45 | Yro takoe umncnoBoil psan. Ilpumep. Urto HasbiBaeTcs cymmon psiaa. Kakoil psn HazbiBaeTcs
CXOAALIMMCS, KakoW pacxoasiumcs. beckoHeuHas reoMeTpuyeckas Iporpeccuss U ee
CyMMa

46 | HeoOxoauMelil Mpu3HAK CXOJUMOCTH YUCIOBOrO psaja. Kak ero MoOXHO MCHOIb30BaTh /IS
MCCJIEJOBAHMSI CXOJIMMOCTH psifia

47 | JocTaTouHble MPHU3HAKH CXOAMMOCTH DPSJIOB C MOJOXKHUTEIbHBIMM 4YJ€HaMHU (CpaBHEHMS,
Jlanambepa, pagukaabHbIi, HHTErpalbHbIi). [IpumMepsl

48 | 3nakouepenytromuecs psabl. Teopema Jleitbnnia u e€ ucrnonb30BaHue sl TPUOTIKEHHBIX
BBIUMCJIEHUH CYMMBI psijia

49 | 3nakonepeMeHHbIe psibl. JlocTaTOYHBIE MPU3HAKK CXOAMMOCTH. AOCONIOTHAS M yCIOBHAS
CXOJUMOCTb

50 | CrenenHoii psin. VIHTEpBad CXOAWMOCTH CTETIEHHOTO Psiia, Paguyc CXOAMMOCTH, KaK €ro
HaWTH

51 | Paapr Teitnopa u Maxknopena ans ¢pyukuuu f(x). [Ipumepsr ans pyHkuumit: cos(x), sin(x),
In(1+x), exp(x).

52 | Ucrionp30BaHue pAIOB ISl  BBIYUCICHHWNA TNPHOIMKEHHBIX 3HAYCHWH QYHKIUH U
OIPEAEIEHHBIX UHTETPAJIOB C 3aJaHHOM TOYHOCTBIO

53 | Tpuronomerpuueckuii psin. Koaddunmentsr @ypre, psaag @ypbe it QyHKIHHA ¢ TEPHOIOM
2n

54 | Paznoxenue B psg Pypbe YETHBIX U HEUETHBIX NEPUOANYECKUX PYHKIIMHA

55 | @ynkiuoHanbHbIH psi. O6IacTh CXOJUMOCTH psijia.

56 | CBoiicTBa CTENEHHBIX PSJIOB

57 | Ucnonb3oBaHue psAaOB s OTHICKAHUS MPHUOIMKEHHBIX pelleHud AudQepeHunanbHbIX
yYpaBHEHUN

58 | Ycnosue upuxie mist GyHKIUN

59 | YcnoBue cxoaumoctu psaaa Pypbe K GyHKIMH, 151 KOTOPOH OH 3alicaH

60 | Kooddumments Dypre, psg Oypbe mist GyHKImiA ¢ nepuogom T

61 | Paznoxenue B psg Pypbe HenepuoIn4eckux GpyHKIuit

62 | OproroHanbHbIe HA OTpe3ke [a; b] dyHKIMM




63 | ®opMyibl KOMOMHATOPHKHU

64 | Uro Takoe wucmbiTanue, coOwbitue. [lpumep. Kakue coOBITHS Ha3bIBAIOT CIy4allHBIMHU,
JIOCTOBEPHBIMH, HEBO3MOXHBIMU. [Ipumep

65 | Kakue coObITHS Ha3bIBAIOT HECOBMECTHBIMH, He3aBUCHMBIMH. [Ipumep

66 | Uto Takoe cymma COOBITHI, Mpou3BeaeHe coObITHiA. [IpuMep

67 | Kakue coOBITHS HAa3bIBAIOT IPOTHBOIOIOKHBIMU. [TprmMep

68 | Uto Takoe mosHas rpymnna coOblTUH. UTO Takoe 3JIeMEHTapHbIE HCXOJbl HCIIBITaHUS.
IIpumep

69 | Uto Takoe OTHOCHUTENbHAS YacTOTa COOBITHS, B UM 3aKIIIOYAETCS CBOMCTBO YCTOWYMBOCTH
OTHOCHTEJIbHBIX YaCTOT, YACTOTHOE ONPE/IETICHNE BEPOSITHOCTU COOBITHUS

70 | Knaccuueckoe ompezneneHue BeposSsTHOCTH coObiTusi. [Ipumep. CBOHCTBa BEpOSTHOCTH
COOBITHUS

71 | YcnoBHast  BeposTHOCTb.  BeposiTHOocTh  mpowusBeneHus  coOblTui.  BepostHOCTB
IIPOM3BEACHUS HE3aBUCUMBIX cOObITHH. [Ipumep

72 | BeposTHOCTH CYMMBI HECOBMECTHBIX COOBITHI. BeposSTHOCTH CyMMBI COBMECTHBIX
coObITuil. [Ipumepsl

73 | TloBTOopHEIC He3aBUCHMBIE HcTbITaHUA. Dopmyia bepHysum.

74 | AcumnroTuueckue OpMYIIbL.

75 | CnyuaiiHas BenuuuHa. JIUCKpETHBIE U HENPEPBIBHBIE cly4yaliHble BeanuuHbl. [Ipumep

76 | 3aKOH pacnpeieNeHus JUCKPETHOM ciydaliHoi BenunyuHbl. [Ipumep

77 | YucnoBble XapakTePHCTHKH  CIy4allHbIX BeJIMYMH  (MaTeMaTHYecKoe  OXKHIaHWUE,
JMCIIEPCHSI, CPEAHEEe KBAIPATUIECKOE OTKIOHEHHUE). UTO OHM XapaKTepU3yIOT U KaKOBBI X
CBOMCTBA

78 | Kak HaiiTh MaTeMaTHUECKOE OKUIAHUE U JUCIIEPCUIO TUCKPETHOM CITy4aliHOM BETMUNHBI

79 | ®yHKuuMA pacnpeneneHus BeposTHOCTel F(X) M IUNIOTHOCTh pachpenesieHusl BEpossTHOCTEH
f(x) HenpepbIBHOM c1yyailHOW BEJTMYMHBI, UX CBOMCTBA

80 | MaremaTnyeckoe 0OXHJIaHUE U AUCTIEPCUs] HEMTPEPBIBHOM CITydyaifHON BEJIMUMHBI

81 | Kak HaifTW BEpOSITHOCTH TOMAJaHUs CIYyYallHOW BEJWYHMHBI B 3aJaHHBIM WHTEPBAJI, €CIH
U3BECTHA IUIOTHOCTH pacrpeiesieHus: BepostHocTel f(x). UTo reomeTpudecku BbIpaxaer
9Ta BEPOSITHOCTh

82 | HopmanbHBI 3aKOH pacmpenieieHus, TpaguK TUIOTHOCTH pPACHpeeNieHHs], YHCIOBEIE
XapaKTEpUCTUKU

83 | Kak HaiiTH BEpOSATHOCTh TOTO, YTO CiIy4aifHas BEIMYMHA C HOPMAIBHBIM 3aKOHOM
pacripesie/ieHus] MpUMET 3HaueHHe MEHbIIE 3aJaHHOro Xi1; OOJbIlle 3aJaHHOrO X2; HA
MHTEpBaJe (X1,X2) ¢ noMouibo GyHkiuu Jlamnaca

84 |T'enepanbHas ¥ BbIOOpOYHAsT ~ COBOKYNHOCTHM, Kakasi  BbIOOpKAa  Ha3bIBaeTCs
penpe3eHTaTUBHOMN U KaK €€ MOJTY4YHTh

85 | Kakue OIEHKM Ha3bIBAalOTCS HECMELIEHHBIMM, COCTOSTEIbHBIMH. UYTO  sBIsSeTCA
HECMEILIEHHOM OIIEHKOW MaT.0)KHMJIaHusl, TUCIIEPCUU U KaK MX BBIYMCIUTH 10 BHIOOPOYHBIM
JAHHBIM

86 | Kakas 3aBHCHMOCTh MEXIy BEJIMYMHAMH HA3bIBACTCS CTAaTHCTUYECKOH, Kakas
KoppensiuoHHoi. [Ipumep Ha rpadukax paccemBaHHs

87 | JloBepuTeNbHBINM HHTEPBAJ JIJISl BEDOSITHOCTH COOBITHSI, MaT.0KUIAHUS, TUCTICPCHUH.

7.3.2. Kpurepuu U HOPMBbI OLlEeHKH
dopma
Cemectp MPOBCICHUN Kpurepun u HOpMBI OLICHKH
NPOMEKyTOUYHOM
arrecTaluu

3 Dk3ameH (1o COTIUYHOY ‘ Crynent Habpan 80 u Gonee




dopma

C NpoBeIeHUsI K
eMecTp 5 PUTEPHH H HOPMbI OLIEHKH
MPOMEKYTOYHOM
aTrecTaluu
HAKOIHUTEIILHOMY 0aJUIo0B, PACCYMTAHHBIX I10
€U TUHT opmyite: (CymMma 0ajIoB 110
Yy Yy Yy

BCEM yYEOHBIM MEPOIPUATHUSIM,
NPEaYyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOIOBOTO
TECTUPOBAHUS), pa3iesiEHHAS HA
2. K nonydyeHHOMY pe3yJbTaTy
puOaBIAIOTCS OOHYCHBIE OAJITBL.

«XOpOoIIo»

CryaenTt Habpan ot 60 1o 79
0aJI0B, PACCYMTAHHBIX T10
¢dbopmye: (Cymma 6asioB mo
BCEM Y4EOHBIM MEPOIPUATHSIM,
PEeyCMOTPEHHBIM B Kypce +
pe3yIabTaThl UTOTOBOTO
TECTHUPOBAHUs ), pa3JesiéHHas Ha
2. K nonyueHHOMY pe3ysbTary
npuOaBIAIOTCS OOHYCHBIE OalIbI.

«yZOBJIETBOPUTEIIBHO

Crynent Habpai ot 40 10 59
0aJuI0B, PACCYMTAHHBIX T10
dopmyite: (Cymma 6amioB 1o
BCEM Y4EOHBIM MEPOIPUATHUSAM,
IPeayCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3/esi€HHas Ha
2. K nony4ueHHOMY pe3ysbTary
puOaBIsA0TC OOHYCHBIE OAIUIBI.

«HECYHOOBJICTBOPUTCIIBHO»

Crynent HaOpan menee 40
0aJIJIOB, paCCUYNTAHHBIX 110
¢dbopmyne: (Cymma 6amioB mo
BCEM YYE€OHBIM MEPOTIPHSITHSM,
IpeayCMOTPEHHBIM B Kypce +
Pe3yIabTaThl HTOTOBOTO
TECTUPOBAHUS), pa3/ieNEHHAs Ha
2. K nonyyeHHOMY pe3ynbTaTy
npuOaBIstOTCS OOHYCHBIE OaJIIbI.




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.)

I'ox m3panusa

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. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

ObC
“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

OBC
“ZNANIUM.COM”

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

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 : 3I€KTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

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

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

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHH TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tunossle pacueTs! : yueOHOE HocoOue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JIEKTPOHHBIH // DIeKTpOHHO-O1OIMoTeYHas
cuctema «JIaupy : [caiit]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenusi: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umnoBa E.E., CepreeBa | Martemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J.B., Cnob6oxackas 1.H. ®dwmmona, /1.B. Cepreesa, “ZNANIUM.CO
N.H.Cnob6oxackas - Bomorga: BUITD ®CHUH M”

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




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

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

ap.].

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




8.3. Ilepeuenb npodeccHOHAIBHBIX 0a3 AAHHBIX M HHPOPMAIMOHHBIX CHPABOYHBIX
cucTeM

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : HaydHast 3JeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

- Springer Link [Dnexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — S3. aHri.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHUS 3JIEKTPOHHBIX KHHI HM3/aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— 3. anrm.

- NEICON [DnexTpoHHBI pecypc] : SJEKTpOHHAas WHPOpPMALMA @ apXHB HAYYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

] PexBH3UTHI 10TOB
N HaumenoBanue 11O CRBIS sorosopa
n/n (naTa, HOMep, CPOK ACHCTBHA)
1 Windows Oeccpounas
2 Office Standart OeccpouHas

8.5. Onucanne MarepHaJbHO-TeXHHMYECKON 0a3bl, HEOOXOAMMOM /Il OCylIeCTBJICHUSI
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

N/ | NPaKTHYeCKHUX U JJa00paTOPHBIX 3aHATHIA,
MOMEILIEeHUH JJI51 CAMOCTOATENbHOMI

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebnas aynutopuss ans  npoBeaeHus | CTOIbl YYEHHYECKHE JIByXMECTHBIE U
3aHATUN  JIKIMOHHOTO  THMA.  Y4deOHas | TpPeXMEeCTHBIE (MOHOOJIOKH) ,CTOJ
aymquTOpUs  JUISL  TPOBENEHUS  3aHSATHH | MpernojaBaTelbCKuH, CTYN
CEeMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS sl | IPETNOAaBaTeNbCKUA, JOCKa ayIuTOpHAS
{ | KYPCOBOTO  MPOCKTHPOBAHHUSA (BBITIONTHEHUS | (MeoBast)

KYpCOBBIX pa0oT). YueOHas ayauTopus Iis
MIPOBEJICHUS] TPYIIOBBIX M WHIMBUAYAIbHBIX
KOHCYNbTAlui. Y4eOHass ayauTopust Jis
MIPOBE/ICHUS 3aHATHM TEKYIIEro KOHTPOJIS U
npomexyrounoii arrecrarmu (I'-440)

VYuebnas aymutopus ans  npoBeaeHus | Cton IIpenoaBaTeIbCKUM. Crounbl
3aHATUA CEMHUHApCKOro THHa. YueOHas | ydeHHueckue (HauepTaTelbHbIE) , CTYJIbS,
ayaMToOpusl JUIsI KypCOBOTI'O INPOEKTUPOBAHUS | I0OCKA ayIUTOpHAs (MeIoBast)

9 (BBIMIOJIHEHUS KYPCOBBIX paboT). YueOHas
ayIUTOpHUsl Ul TPOBEACHMS TPYIIOBBIX WU
WHIUBUAYAIbHBIX KOHCYJIbTalUui. YueOHas
ayoquTOpUsl  JUIL  TIPOBEIEHUS  3aHATHU
TEKYLIEro KOHTPOJsl M NPOMEXYTOUHOU




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

arrectanuu (I'-405)

[Tomemienue U1si caMOCTOSATENBHOM PadOTHhI
crynentos (I'-401)

Crounsl YYEHHUYECKUE, CTYJIbA
yueHnueckue, I[IK ¢ BbpIXOJOM B CeTh
WNHuTepHer




