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YTBEPXIEHO
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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, TIOATOTOBKAa K M3YyYEHHI0O U TPUMEHEHHI0O MaTeMaTUYeCKUX METOJI0OB 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!

MareMaTuka (1KOJbHBIN Kypce), alredopa (IKOJBLHBINU Kype), reomerpus (1LKOJBHBINA Kypce), ajaredopa
Y Hayajia aHajim3a (IKoAbHBIN Kype), "Briciias maremaruka 1", "Beiciias maremaruka 2",

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamecTByromiee: "OCHOBBI JUCKPETHON MaTeMaTUKH | JIOTHKY ", "BBejieHue B aHAIW3 TaHHbBIX ",
" MonienripoBaHue ¥ MPOTHO3UPOBAHUE COIUATBHO-DKOHOMUYECKUX MPOLIECCOB ".

3. Iliianupyemblie pe3yJibTaThl 00y4eHUsI

dopMmupyembie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTpPOJIUpYyeMble
KOMIIETEHIINH
(Ko ¥ HAMMEHOBAHUE)

KOMITeTEeHI U
(Kol ¥ HAMEHOBaHUE)

I[Inanupyemble pe3yJbTaThl
o0yueHust

OIIK-1. Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
OOLIEH)KEHEPHbIE
3HAHUS, METOJIBI
MaTeMaTHYECKOTO aHAIIN3a
Y MOJICTTMPOBAHUS,
TEOPETUYECKOTO H
OKCIIEPUMEHTATBHOTO
UCCIICIOBaHHUS B
npodeCCHOHATBEHON
JeSITeIIbHOCTH

3HaTh: OCHOBHBIE OHATHUS
HIIEMEHTAPHON MaTEMAaTHKH U METO/IbI
MaTeMaTHYeCKOro aHaJIn3a
HE0OXOIMMBIE IS PelleHUs
npodeccuoHaIbHbBIX 3a7a4

VYMeTh: BBISIBIATD
€CTECTBEHHOHAYYHYIO CYIIIHOCTb
TEXHUYECKHX W TEXHOJIOTHUECCKUX
npo6sieM U MpodeCCHOHATBHBIX
3a7a4, MPUBJIEKATH JJISI UX PEIICHUS
COOTBETCTBYIOLIUA MaTEMATHYECKUI
arnrmapar

BrnaneTrs: HaBbIKAMH UCTIOJIB30BaHUS
OCHOBHBIX 3aKOHOB 3J'I€MeHTapHOI\/'I
MaTeMaTHKH B pEIICHUH
npodeccroHabHBIX 3aa4




4. CTpyKTypa M cojepKaHue T CHUIINHbI

®opMbI TEKYLIET0

Bux . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIS
Monayas (pa3aen) | y4eOHO#M . Cemectp banabl | UHTEepakTHB, 4.
paGOTDHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Monyns 9. Jlex 1 Juddeperunanbabie ypaBHEHHS 3 2 -
Jluddepenunanbuble HEPBOTrO MOPSAKA, OCHOBHBIE TIOHATHSL.
YPaBHEHHS YpaBHEHUS C Pa3ACISIOIUMUCS
HEPEMEHHBIMH.
Monyis 9. Cp JY B monubix nuddepenimanax, 3 28 -
Jluddepenunanbuble OJTHOpOJIHbIE, THHENHbIe, bepHyu.
YpaBHEHUS JJOAY. JIH/Y.
Monyns 9. IIp1 VYpaBHEHUs ¢ pa3IEeAOILUMHCS 3 2 -
Jlnddepennunanpubie [IEPEMEHHBIMU
YpaBHEHMSI
Monyns 9. Jlek 2 Onnopoausie auddepeHnaIbHbe 3 2 -
Jlnddepennnanpabie ypaBHEHHsI. Y paBHEHHUSI B TTOJTHBIX
YpaBHEHUS muddepennmanax. Jlunelnse Y.
YpaBHeHus bepHysum.
Monayns 9. Ilp 2 Pemenue /Y B monHbIx 3 2 -
JlndpdepeHnnaabHbIe muddepeHnmanax, oAHOPOAHbIE,
YpaBHEHUS JIVHeNHbIe, bepHyium.
Monyis 9. Jlek 3 JY, nomyckaromue MmoHuKeHne 3 2 -
Jluddepenunanbuble nopsiaka. JIOAY. Pemenune JIHAY
YpaBHEHUS MetoqoM Jlarpanxa.
Monyns 9. Ilp 3 Pemenue /Y BTOporo nopsaka, 3 2 -
JlnddepennnanpHbie JIOITYCKAOTIUX MTOHKESHUS TIOPSI/IKA.
YPaBHEHUS Pemenne JIOAY
Monyis 9. Jlex 4 Pemenue JIHAY ¢ npaBoii 9yacThio 3 2 -
JluddepenunanbHble CHeHaTbHOTO BUJIA.

YpaBHEHUS




DopMBbI TEKYLLET0

psaaoB. HeoOXoaumblii mpu3HaK
CXOINMOCTH.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. IIp 4 Kontponbnas padota 1 mo teme 3 2 25 - [TpoBepsiemoe 3ananue 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 MHTETPAJIBI B IPSIMOYTOJILHOM 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 KOOP/IMHAT.
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 KonrtponwHas pabora 2 o Teme 3 2 25 - [IpoBepsiemoe 3ananne 2
KpaTHble nHTErpabl "KpatHble unTerpais’” o teme "KpaTHbie

WHTETrpaibl

Monayns 11. Pager | Jlek 8 Yucnoseie psaapl. CXOAMMOCTh YUCITOBBIX 3 2 -




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Mopynb 11. Psaast  |[IIp 8 JlocTaTo4yHbIe MPU3HAKUA CXOAUMOCTHU 3 2 -
psinoB. CX0IUMOCTh
3HaKouepeayoumxcs paaos. Ilpuznak
JleiiOHuLA.
Mopnyinb 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.
Monayns 11. Pager | TIp 9 Haxoxxnenne o01acTi CXOAMMOCTH 3 2 -
CTENEHHOTr O psiia. PaznoxeHue
HEKOTOPBIX 3JIEMEHTaPHBIX (QYHKITHII B
pan Teinnopa-Maknopena.
Monyib 11. Pager | Jlex 10 Pan @ypee. Teopema upuxie. 3 2 -
Monyns 11. Pager | IIp 10 Pasnoxenue B psag @ypbe 4ETHBIX, 3 2 -
HEUETHBIX, 2 T IEPUOANIECKUX
byHKINH.
Monynb 11. Pager | Jlex 11 Paznoxxenue B psin @ypbe QyHKIMIMA 3 2 -
IIPOU3BOJIBHOTO NIEPHOAA.
Mopnyns 11. Pager  |IIp 11 Konrtponsnas padora 3 o Teme "Psbr". 3 2 25 - [IpoBepsemoe 3ananue 3

o teme "Paner".




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UaTepakTus, 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 BEIYHCICHHS
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 (pa3aen) | y4eOHOM . Cemectp baanel | UaTepakTus, 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 CIyYaliHbIC 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
Mopyns 12. Teopus |IIp 17 KonTponbHas pabota 4 o teme "Teopust 3 2 25 - [IpoBepsiemoe 3ananue 4

BEPOATHOCTEN U
MaTemMaTh4yecKas
CTaTUCTUKA

BEPOSITHOCTEW M MaTeMaTHIecKas
craTucTuka"

o Teme "Teopus
BEPOSATHOCTEN U
MaTeMaTH4YecKast




Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHue TeM 3aHATHH Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Tect HroroBoe TecTupoBanue 3 2 100 - HToroBelii TECT
IMA [TpomexyTouHas aTTectanus (IK3aMeH 3 0,25 -
110 HAKOIUTEJIbHOMY PEUTHUHTY)
Kontpons |Kontpons 35,65 Bomnpocs! k 3k3amMeny
NoNe 1-87
Hroro: 216 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Hucunmmua "Beiciias maremaTtnka 3" peanu3yercs ¢ NPUMEHEHHEM JHCTAaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

CamocrosTenbHas paboTa CTYACHTOB MPEIyCMaTPUBAET BBIITOJHEHUE MPAKTHUECKUX 3aJaHHN
0 TeMaM Kypca, IpOBEpsAEMBIX IIpernojgaBatesieM B cucrteme «Pociuctant», u3ydeHHe
TEOPETUYECKOI0 MaTepuasia, 0O0paslloB pELICHHs NPAaKTUYECKUX 3aJaHUil, BBINOJIHEHUE 3aJaHUN
JUIS CAMOKOHTPOJISL.

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIHHbBI

OCHOBY TEOpETHYECKOr0 OOYYECHHS CTYACHTOB COCTABJIIOT JICKIIMH, B XOJE KOTOPOM
MpernoaaBaTelb N3JiaraeT OCHOBHBIC, HAMOO0JIEe CIIOKHBIC MIOHSATUSI TEMBI, & TAK)KE CBS3aHHBIC C HE
TEOPETHYCCKUE M MPAKTHUECKHUE MPOOJEMBI, AT PEKOMEHAAIMH Il TMPAKTHYCCKOTO 3aHATHS U
yKa3aHusl JUIsl BBIMOJTHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHHE
yueOHOro Martepuaia, oOpamias BHHUMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias marematuka 3". XKenareiabHo OCTaBIATh B pabovYMX KOHCIIEKTaxX
MoJIsi, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXHOCTh TE€X WJIA WHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHass paboTa CTYIACHTOB SIBJISIETCS BaXXHBIM BHIAOM YUe€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBIMNOJMHSAETCS MO 33aJaHUI0 W TNPU METOJAUYECKOM PYKOBOJCTBE
IperoaaBaresis, Ho 0€3 ero HeImoCPEICTBEHHOTO YIaCTHsl.

B mpouiecce camocTosTensHOM pabOThl CTYyJAEHT MPUOOPETaeT HABBIKM CAMOOPTaHHU3AIUH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCS aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITENLHOCTH.

B xoxe moAroToBKM K MPaKTUYECKUM 3aHATHUSIM CIEAYET M3YYUTh KOHCTEKTHI JICKIIUH, U
PEKOMEHIOBaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALNH MPErogaBaTesl.

Ha npakTudeckux 3aHATHSAX CTYAEHTHI PENIAIOT 3a/1auy MOJ] PyKOBOJICTBOM MPEIO1aBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTIeHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpHUEM YCBOEHHSI TEOPUU SIBIISIETCS YMEHUE PellaTh 3aJa4d Ha MPOWUICHHBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEIICHUS, HCXOIS U3
TEOPETHUECKHUX IMOJOKEHUM U3ydyaeMoro Kypca. Eciii CTyIeHT BUIAMT HECKOJIBKO ITyTEH pelIeHus,
TO OH JIOJDKEH CPaBHHUTh MX U BBIOpAaTh CaMblii palMoOHalIbHBIA. PemieHue 3amad u mpuUMEpOB
clenyeT u3Naratb MOoApoOHO, BBIYMCIEHUS paclojiaraTh B CTPOTOM  TOPSIKE, OTAETSS
BCIIOMOTaTEJIbHBIE BRIYMCIICHHS OT OCHOBHBIX. [10JTydeHHBIN OTBET CeAyeT MPOBEPATH CITIOCOOAMH,
BBITEKAIONIMMHU W3 CyIIecTBa JaHHOM 3afaud. PerieHue 3amad oOmpeAesr€HHOrO0 THUIA HYXHO
MIPOJIOJDKATH /IO MPUOOpPETEHUsI TBEP/IBIX HABBIKOB B PEIIEHUMU.

Bo BpeMs wu3ydeHHs MOIyNsl CTYJEHThl CAaMOCTOSATENbHO BBIIOJIHAIOT MPOBEPSIEMOE
3amanue. [IpoBepsieMoe 3alaHWe MOJDKHO OBITh BBITIOJHEHO aKKypaTHO, TOCIIEI0BATEIBHO,
000CHOBaHUE PEIIEHUS] U OTBET 0053aTeIbHBI B KAXKJIOM 3aJaHHH.

Ha sx3ameHe BBISICHSETCS, TIPEXKIE BCErO, OTYETIIMBOEC YCBOCHHE BCEX TEOPETHUYECKUX U
MPaKTUYECKUX BOIMPOCOB MPOrpaMMbl U YMEHHE NPUMEHSTH IMOJTYYEHHBbIE 3HAHUS K PEHICHUIO
MpaKkTUYeCKNX 3amad. [Ipu MOArOoTOBKE K OJK3aMEHY CTYIEHT JOJKEH TIOBTOPHO H3YYHTh
KOHCIIEKThl JIEKUMA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIONMOJHHUTEIBHYIO JIUTEPATYPY,
MPOCMOTPETh PEIIEHUsI OCHOBHBIX 3aJad, PEIMIEHHBIX CaMOCTOSTEIbHO M Ha MPAKTHUYECKUX
3aHATUAX, @ TAKXKE COCTABUTH MUCHMEHHBIE OTBETHI Ha BCE BOIPOCHI, BHIHECEHHbIE HA HK3aMEH.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
[IpoBepsiemoe 3ananue 1 o Teme
4 OIIK-1 " "
Juddepennnansapie ypaBHEHHS
4 OITK-1 [IpoBepsiemoe 3aianue 2 1o Teme
"OnepanOHHbIEC UCUUCIICHUS
4 OIIK-1 [Tposepsiemoe 3aganue 3 mo Teme "Psiapr’
ITposepsiemoe 3ananue 4 1o reme "
4 OIlK-1 Teopus BEpOATHOCTEN U MaTeMaTU4ecKas
CTaTUCTUKA'
4 OIIK-1 Bomnpocs! k sk3ameny NeNe 1-74

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. lIpoBepsiemoe 3axanue 1 no reme "Inddepennuaibubie ypapuenus'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3agaua 1.
HNano muddepeHnnanbHOoe ypaBHEHHE MEPBOTO MOpsAKa U €ro HayajdbHbIE YCIOBHS.
Haiinute o01ee perneHre SToro ypaBHCHHS U OTIPEACIIUTE YaCTHOE PEIIeHUE.

Howmep

BapHaHTA F(x,y,y)=0 HauanpHoe ycioBue
1 X-y -3y =x""; Yo =8, X =1
2 y'-cosx+ysinx=1; Yo =2, X, =0.

, Yy sinx.
3 —=—; =1, x,=%/.
erX X Yo 0 A
Y } _ o
4 y'= ==2Inx; Vo =1, XO_A'
5 xy'+2y="1; Yo =1, %, =3.
6 y' — yCOS X =—C0SX; Yo =3, X, =0.
7 y' +2xy=e% sinx; Yo =1, X, =0.
8 X°y'+xy+1=0; Yo =2, X, =1.
, 1
9 y' —y-tgx=——yj Y, =5, X, =1
COs X
2y 3 1
— =L —(x+1); ==, X, =1
10 y 1 (x+1) Yo 5 o




Bi)?;;fga F(x,y,y)=0 HaganeHoe ycioBue
11 y'—(y+1)(x+1)=0; Y, =0, X, =0.
12 J1-x2y' —y=0; Yo =1, %, =0.
13 y'sin® x—y-1=0; Yo =0, % =7.
14 y'sin® x—y=0; Yo =1, xoz%.
15 y'cos® x—(y +1)=0; Yo =0, X, =0.
16 2xyy'—1=0; Yo =0, X, =1.
17 y'xsiny=1; y0=”2, X, =1.
18 xy'—1-y? =0; Yo =0, X, =1.
19 xy'—\1+y =0; Yo =-1 X, =1L
20 y'—ysin® xcos x =0; Y, =1, x, =0.

3agaua 2.

Hano nuddepeHimaibHoe ypaBHEHUE ITEPBOTO MOPSIKA C Pa3IESIOMUMUCS TIEPEMEHHBIMU
U ero HauanbHble ycnoBusa. Haiiaute oOmiee pemieHrne 3TOro0 ypaBHEHHUS U ONPEAETUTe YaCTHOE
pelIeHue.

I F(Xy,y)=0 Hauamstoe ycrosie
1 y'-yx* =0 y(0)=1
2 y'=yx’ =0 y(0)=1
3 y'-y/x =0 y(0)=1
4 el =0 y(0)-1
5 y'—ycosx=0 y(0)=1
6 y'—=ysinx=0 x=0,y=e
7 y—~(y+2)x-2)=0 y(0)=-1
8 y—(y +1)cosx=0 x=0,y=0

9 y'—(y +1)sin x=0 x=0,y=0




B?p‘;“;i‘;a F(x,y,y)=0 HauasbHoe yciiosHe
10 y'cos’ x—y =0 y(0)=1
11 L+ x?)y-y=0 y(0)=1
12 V1-xy-y =0, y(0)=1
13 y—=(y+1)x+1)=0 x=0,y=0
14 y'sin? x—y—1=0 y(f):o

2
15 y'sin?x—y=0 y(%jzl
16 ycos® x—(y+1) -0, x=0,y=0
17 2xyy'-1=0 y(1)=0
18 xy’y'-2=0 y(1)=0
19 y'xcosy —1=0 y(1)=0
20 xy'—y1-y* =0 y(1)=0

3agaua 3.
Hano muddepeHnnanpbHOe ypaBHEHHUE BTOPOrO TMOPSIKA W €r0 HAYaIbHBIC YCIIOBUS.
Haiigure obliee penieHne 3Toro ypaBHeHUs U ONpeIeTINTe YaCTHOE pelIeHHe.

Howmep

papmarTa F(x,y,y,y")=0 HavaneHoe ycioBue

1 y"xInx=y"; y(e)=e-1, y'(e)=1.

2 y"cos® x = —sin2x; Y(7)=0; y(7)=2; y'(z)=-1
3 2xy" =y, y(9)=8; y'(9)=3.

n_ Y . 0 uraN

4 y = |nyr1 y(O)—O, y(O)—l

5 y'(x*+1)=2xy"; y(0)=1; y'(0)=3.

6 y' =1-(y'); Y(75)=3; y(7%5)=1.

7 xy":(1+2x2)y’; y(1)=+e+1; y'(1)=+le.




B?p‘;“;i‘;a F(x,y,y,y")=0 HauanbHoe ycioBHe
8 y"” =sin® x; y(0)=5; y'(0)=18; y"(0)=0.
9 y' =21+Y'; y(0)=5; y'(0)=-1.
10 y"+(y") =0; y(2)=In(2e); y'(2)=14; y'(2)=1.
11 y'ctgy +(y')* =0; y(0)=0; y'(0)=1.
12 2yy"+(y') =0; y(0)=1 y'(0)=1.
13 3yy"-(y') =0; y(0)=y'(0)=1.
14 y'tgy +(y')* =0; ¥(0)=77; y'(0)=1.
15 y"tgy +(y')" =0; y(0)=0; y'(0)=1.
16 y"=y'siny; y(0)=0; y'(0)=-1.
17 y'=2y(y')’ =0; y(0)=0; y'(0)=1.
18 y"+2(y")*tgy =0; y(0)=0; y'(0)=1.
19 y"y* =1=0; y(0)=1; y'(0)=0.
20 y'ctgy —2(y')* =0; y(0)=1; y'(0)=1.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

[IpoBepsiemoe 3amanue 1 mo Tteme "/ludbdepeHuumanbubie ypaBHEHHs" BBIMOIHIETCS
CTYACHTAaMH CaMOCTOSITEJIbHO U JOJDKHO OBITH C/IAHO NPENoJaBaTell0 Ha MPOBEPKY B CUCTEME
«PocnucranT» 1o 3auétHoii Hexenu. Ha ero BeimonHeHue otBonutcs 25 vacoB. Homepa BapuanToB
KOHTPOJIBHBIX 33/1a4 OIpENeNsioTCs C TOMOIIbI0 Tabmuibl 1, IpUYeM HOMEp BapHaHTa
KOHTPOJIbHOM 3amaun 1 HaxomuTcs mo mepBod OykBe ¢aMUIUU CTyJACHTa; HOMEp BapHaHTa
KOHTPOJILHOM 3a7jaud 2 HaxOJHUTCA IO MepBOoM OykBe HMMEHHM CTY/AEHTa; HOMEp BapHaHTa
KOHTPOJILHOM 3a/1auu 3 HaXOJMUTCS MO MepBOi OYKBE OTYECTBA CTY/ICHTA.

Tabmura 1
bykBa A b B r pi| E.E K,3 4! K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 I1 P Cc | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBHIMOTHEHHH TPOBEPSIEMOTO 3aJaHUs HEOOXOAWMO CTPOTO MPHUACPKHUBATHCS
YKa3aHHbIX HIDKEe TMpaBui. PaboTel, BbIIOJIHEHHBIE 0€3 COOMIOACHHUS OJTHUX MpaBWi, HE
3aUMTHIBAIOTCS M BO3BPAIIAIOTCS CTYACHTY JJIs IepepabOTKHU.



1. Kaxxnoe mpoBepsieMoe 3aJjaHue JOJDKHO OBITh BBIIIOJHEHO B OTAEIBHON TETpagul B KIETKY
CUHUMHU WX YEPHBIMUA YEPHUIIAMH.

2. B 3aronoBke paOOThl Ha OOJOXKKE TETPAaaW IOJDKHBI OBITH SICHO HAamMCaHbl (paMuiIus, UM H
OTUYECTBO CTYJIEHTAa, Ha3BaHWE NUCLMILUIMHBI, HOMEP IPOBEPSIEMOrO 3aJaHUs; 3[€Ch )K€ CIELyeT
yKa3aThb Ha3BaHUE Yy4eOHOro 3aBeleHHMA. B KoHIe paOoThl cieqyeT IOCTaBUTh JaTy €ro
BBITNIOJIHEHMS U ITOAIIACH CTYJEHTA.

3. B paboTy n0mKHBI OBITH BKIIOUEHBI BCE 3a/1a41, YKa3aHHBIEC B 3aJJaHUU, CTPOTO 10 TOJI0KEHHOMY
BapuaHTy. Pemenus 3agad Hago pacronaraTth B IIOPSIAKE BO3pAacTaHUS UX HOMEPOB.

4. Ilepen pemieHuEM Kak101 3a7a4u Ha/l0 MOJIHOCTBIO BhIUCATh €€ ycinoBue. Eciu ycnoBue 3agaun
uMeeT oOLIyl0 (GOPMYIHUPOBKY, TO, IEpENHChIBas €ro, cieayer oOllue AaHHbIE 3aMEHUTb
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTte K  BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHMio. OIBIT [IOKa3bIBAET, YTO YaIlE BCETO HEYMEHME PELIUThH TY
WIN MHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTY/IEHT HE BBIIOJIHUII 3TO TpeOOBaHHUE.

5. Bce 3amaHusa nokHBI OBITH BBUIOXKEHBI Ha CalWT Uil TNPOBEPKHU IPENOJABaTEEM B
COOTBETCTBYIOILEM Pa3zeiie JUCIUIIINHBI.

Kpurepun oneHku:
- OIIEHKA «3a4YTEHO» BBICTABJISETCS CTYJEHTY, €CIM NPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJlaHUl;
- OIIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM IMPaBWIbHO BbINOJMHEHO MeHee 70 %
3aJlaHni.

7.2.2. IIpoBepsiemoe 3aganue 2 mo reMe ""OnepanmoHHble ueuucjaeHus'
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM
3anaua 1

1. Ucnonb3ys onpenenenne n300pakeHust © OCHOBHBIE CBOMCTBa peoOpa3oBanus Jlamnaca,
HaliTH u300pakeHWe ais 3ajaHHoro opuruHanal. Mcmonw3ys ompeneneHue wu300pakeHUs U
OCHOBHBIE CBOIicTBa peoOpa3oBanus Jlamaca, HailTu u300paXkeHue AJIs 3a1aHHOTO OPUTHHAIA.

2. Jlns 3amaHHOTO W300paKEHHWST HAWUTH OpPUTWHAIN, WCIONB3YS pa3jioKeHHue IpoOHW Ha
npocTelve, CBOWCTBO JIMHEHHOCTH, Tabmuny «OpUruHaI-u300pakKeHHe» WIH TeopeMy
pasnoxeHust u Gopmyssl Ditiepa.

N Opurunan N3006pakenue
1 2 3
1
ot .+
L te (r-0-(p-2)
) 1
2. sinat m
1
3. cosat ;(m
.t p
4. sm; W
1
dt . e —
5 e? sint (p+1)p+27
t p?
6. e -sinA W




N OpurnnHai N3obpaxkenune
1 2 3
2
oo pc+3p+4
" oA p(p—1)p-2)
2
p-+1
i o w2(p-1F
5p+3
2 .
. t"sin & (p—ﬂb2+2p+ﬂ
2
pc+14
10. tZEat ‘p2+4ip2+9)
1
3t
11. te b2+6p+Bhﬁ+ﬁp+m)
X p2+2
12 te 2 2.2,
pT+p°+1
2 3P
13. C0s~ X ( 9
p +1)2
p
14. sin x (p—2)p? -1
1
15. cos(at - ) 02(p2 1
sint 1
16. Tt 7-p+p2
1
17. tshot m
2p3+ p2+2p+2
18. A p5+2p4+2p3
2p+3
19. t2cht 0% +ap2 15p
6p+1
20. e3sht 021 4p+3
2
+2
21. e* sint 0 Z) 079
22 t sin o P-7
: sin B R
p°—4p+3
23. e>-sint 0’ sz)_4
+1
24, t?sint p—§p2+ P’
1—
25. shat P




3agaua 2
Hatiti yactHoe pemenue nuddepeHuatbHOro ypaBHEHUST BTOPOTO MOPSIIKa

A-x"+B-x+C-x=f(t),
YIOBJIETBOPAIOIIEE HAYAIBHBIM YCIOBUSIM

X(0)=«a, X(0)=p.
N A B C f() a B
1 2 3 4 5 6 7
1. 1 2 2 0 2 1
2. 1 -6 9 0 0 4
3. 1 -1 -6 2 1 0
4. 1 0 -9 2-t 0 1
5. 1 0 -4 4t 1 0
6. 1 0 4 2cost 0 4
7. 1 0 1 t3 4 6t 0 0
8. 1 0 1 cost +sin2t 0 0
9. 1 0 -4 42t 0 0
10. 1 0 9 t-2 0 0
11. 1 4 4 et 0 0
12. 1 0 1 sin2t 0 0
13. 1 0 1 e ty2 0 0
14. 1 6 5 21 0 0
15. 1 6 13 sin4t 0 0
16. 1 0 4 —sint 0 1
17. 1 -1 0 Lt 0 0
l+e

18. 1 3 0 et 0 -1
19. 1 0 4 t 1 0




N A B C f() a B
1 2 3 4 5 6 7
20. 1 -2 5 1-t 0 0
21. 1 -2 0 t? -1 2 -1
22. 1 -6 9 2t° —t+3 0 1
23. 1 -2 1 2¢! 1 1
24. 1 -3 2 e' 0 -1
25. 1 -7 6 sint 0 1
3anaga 3

Haiitn wyactHoe pemenue cuctembl aud@depeHINanbHbIX YpPaBHEHHH C 3alaHHBIMU

Ha4YaJIbHBIMHU YCJIIOBUAMHA

N Cucrema J1.Y. HavanbpHble ycioBus
1 2 3
1 y'+3y+2=0, y(0)=1,
) Z’-y+z=0. Z(O):l.
5 y'—2y—4z = Cost, y(0)=0,
' 7'+ y+2z =sint. z(0)=0.
3 y' -3z+y=0, y(0)=0,
' 7 —y-z=¢l. 2(0)=0.
4 Yy +7y—2=0, y(0)=1
) Z'+2y+52=0. 2(0)=1.
5 y'+2'—z=el, y(0)=0,
' 2y’ +7'+ 27 = cost. 2(0)=0.
6 y’—y+2=gt, y(0)=0,
- ' +4y+27=4t+1. Z(O):O'
; y' -2/ —-2y+2z=1-2t, y(0)=y'(0)=0
) y"+2z'+y=0. 20)=0
8 y'-3y'+2y+7'-z=0, y(0)=y'(0)=0
' -y +y+2"-52'+4y=0. 2'(0)=0,2(0)=1
9 y, ==, y(O) = 1’
' 7'=2y+2z 2(0)=1.




N Cucrema /1.V. Hauanbnsie ycnoBus
1 2 3
y'=3z+y=0, y(0)=1
10. {z'—z—y:eZt. 2(0)=1
11 3y +2y+27'=1 y(0)=0
' y'+42'+32=0. 2(0)=0
y'-y-2z=t, y(0)=2
12. {—2y+z'—z:t. 2(0):4
13 ~y"+82=0, y(0)=y'(©=0,
' 2"+2y=t. 2(0)=z'(0)=0.
14 5y'+3z-12y =0, y(O):Z
' —57"+13z -2y =0. 2(0)=3
1 y' +4y+4z=0, y(0)=3
> 7' +2y+62=0. 2(0)=15.
y+y-2'=4e, y(0)=0
16. {3y’—z+z’—%t2. 2(0)=0
4y+7'=0, y(0)=0
17 {y’—z:4t. 2(0)=0
t _
y+y-z=¢', y(0)=1,
18. {Z’-ﬁ-z—y:et- Z(O)Zl
19 y' —y+2z=0, Y(O)ZQ y,g-o)_l
' y"—2y'=2t—cos2t. z 0)=E
20 y'+2' -2 +6y=e, y(0)=y'(0) =1
' y' -4y 7' +z=1. 2(0)=12'(0)=0
’1 5y'+3z =12y, y(0)=-1,
' 13z =2y +57. z(0)=0.
- y'+2=0, y(0)=2,
' 7'—2y-2z=0. 2(0)=7.
23 y'+y=3z, y(0)=1,
' 2 —e'=y+z. 2(0)=2.
24 y'+3y=-z, y(0)=0,
' I'=y-1. 2(0)=-1
, y(0)=2,
y'=3z-y,
25, { 2(0)=0.

’=z7+y-e”.




KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

[TpoBepsiemoe 3amanue 2 1o Teme "'OnepanroHHbIe HCUYUCIICHUS' BBITIOTHSIETCS CTYJICHTAMH
CaMOCTOSITENILHO U JIOJDKHO OBITH CAAHO MPENoAaBaTelio Ha MPOBepKY B cucrteMe «Pocauctant» a0
3auéTHOi Hexenu. Ha ero Beimosnnenue orBoautcst 25 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX
3aJa4 ONpeAeNAIoTCA C MOMOIIBI0 TabMuIbl 1, mpruueM HOMEp BapHaHTa KOHTPOJIBHOW 3adauu 2
HAXOJUTCS 1O TepBoi OykBe (aMWIMU CTyIEHTa, HOMEp BapuaHTa KOHTPOJIbHOW 3amaud 3
HAXOJUTCS MO MepBoii OyKBe UMEHU CTyJeHTa; HOMEp BapHaHTa KOHTPOJIbHOM 3a7aun 1 HaxoauTces
110 IEpBOIl OyKBE OTYECTBA CTY/CHTA.

Tabauua 1
Byksa A b B r Ji| EE | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 11 PU | CII | TII vy dD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOTHEHUW MPOBEPSEMOTO 3aJaHUs HEOOXOJMMO CTPOTO MPHUIEPKUBATHCS
VKa3aHHBIX HIDKE TMpaBuwil. PaboThl, BbIONHEHHBIE 0€3 COONIOACHHS HSTUX MpaBWI, HE
3a4YUTHIBAIOTCS U BO3BPAIIAIOTCS CTYACHTY ISl IEPEPabOTKHU.

1. Kaxpnoe mpoBepsieMoe 3a/laHue JODKHO ObITh BBIMOJIHEHO B OTAEIBHOW TETpagul B KIETKY
CHHUMH UM YEPHBIMU YEPHUIIAMU.

2. B 3aronoBke paboThl Ha OOJIOKKE TETpaj JOJDKHBI OBITH SICHO HamucaHbl (paMuius, UMs U
OTYECTBO CTY/CHTA, Ha3BaHWE AUCIUIUIMHBI, HOMEpP MPOBEPSEMOTO 3aJIaHUs; 3[€Ch KE CIIECIYeT
yKazaTh Ha3BaHHME Yy4yeOHOro 3aBeleHUs. B KkoHie paboThl clieqyeT IOCTaBUTh JaTy €ro
BBITIOJIHEHHS U TIOJITUCH CTYICHTA.

3. B paboty nomxHbI OBITH BKIIOUEHBI BCE 337]a41, YKa3aHHBIE B 3aJIaHUU, CTPOTO IO MOJI0KEHHOMY
BapuaHTy. Pemenns 3a1a4 Hal0 pacrosiarath B MOPSIKE BO3PACTaHUS KX HOMEPOB.

4. Tlepen pemieHUEM Kak10# 3a71a4u Ha/I0 TIOJHOCTRIO BhIMIMCATh € ycioBue. Eciu ycnoBue 3a1aun
uMeeT OoO0IIyl0 (QOPMYIHPOBKY, TO, TEPEMHUCHIBas €ro, cjieayeT oOIIue [aHHbIE 3aMEHUTH
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarb K BBIIOJTHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pelMB JIOCTATOYHOTO KOJIMYEeCTBa 33Jady IO Marepuany,
COOTBETCTBYIOLIEMY 3TOMY 3aJaHHio. OTBIT MOKa3bIBAE€T, YTO YaIlle BCErO0 HEYMEHHE PEUIUTh Ty
WJIM MHYIO 3371a4y BBI3BIBACTCS TEM, UTO CTYICHT HE BBIMIOIHUI 3TO TpeOOBaHUE.

5. Bce 3amanust mOKHBI OBITh BBUIOKEHBI HA CalWT JUIs TMPOBEPKH TMIperojaBaTelieM B
COOTBETCTBYIOILIEM pa3zielie JUCIUILINHBI.

Kpurepun onenkmn:
- OIIEHKAa «3a4YTEHO» BBICTABJISETCS CTYIEHTY, €CIHM TPaBUIHHO BBITOJHEHO He MeHee 70 %
3aJaHUi;
- OIlEHKA «HE 3a4YTCHO» BBICTABISIETCS CTYIEHTY, €CJIH TMPaBWJIBHO BbIMOJHEHO MeHee 70 %
3aJaHUM.

7.2.3. IIpoBepsiemoe 3aganmne 3 mo reme " Paapl’

(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie npuMepsl 3a1aHUI
3amaua Ne 1

o0
I/ICCJ'IGI[OBaTB CXOAUMOCTD YHCIOBBIX PSA10B Z Un
n=1

No OOmmii unen psaga U,




No OOmmii unen psaga U,
2
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No 061111/1171 ujeH psaga U
n+1 An?
19 a) 2n—1 _n'6) [n_i_lj 1 ,B) tgi’r)(_l)—z
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v n
Haiitn mHTEpBaN CXOAUMMOCTH CTEIEHHOIO psla Zanx .

3agauga Ne?2

HcenenoBars CXOAUMMOCTh psifia Ha

n=1
KOHIIAX MHTCpPBAJa
Ne Koa¢pduunenr a, Ne Kosdppuuuent a,
1 3 4 5 11 n+1
g Ynrf on® a) n!; 6) ( f
n! 2"
2 2" 1 12 .
8) ————:0) —— n! n
n+ ; )
n(n+1)" " n10 a) (n+1) ) (n+1)
3 2n) 1 13 n 5
5 s D) L L
n n+2)in(n+ Jen-1)3" " " (n+1)
4 3"n! 1 14 Jno_ 3
. 6 _ _—
a) 1) ) o a) o ; 0) n
5 n 1 15 1 4
. — = 16)10
? 3"(n+1) ) g ? n(n+1) )
6 n+1 16 (n+1) +1) [ 1)
= . bl ;0) In|1
a) %,6) 7 a) o ) In -
7 n 3 17
) (1+1j Ll arctg - on+s3
n 3" n a) ; 0) 5
n! (n+1)
8 5 18 2
a n+i ; n - a) nlsin z, 0) (n+1)
3"(n+2)" 7 (n+1) 2" 2"
9 n 19 n
: n ) 0z 2 1 33(2n| 1), 2 n
71 Y e n J(@n-1)3
10 n+2 n! 20 5" 5y 10"
(070" (1) VO,
3amaya Ne 3

b

BoluncnuTe OnpenencHHbI MHTErpai jf(X)dX ¢ touy”ocTeio 10 0,001 myrem pasnoxkeHus

0

NOJBIHTErpaIbHON (PYHKIIMHU B CTEICHHOM Psil U MOWIEHHOTO0 MHTETPUPOBAHUS ITOJIYYEHHOTO psija

Ne Oyuxkius f(x), b

Ne

Oyuxrus f(x), b




No Oyuxius f(x), b Ne Oynxkius f(x), b
- 1-e™
1 ed 1 11 < ;0,1
sin 0,5x 1
2 ~—;05 12 —,15
X Y27 +x°
3 sin(x?); 1 13 In(1+x/%;1
4 cosv/x; 0,5 14 e¥:0.2
1 1
5 ;01 15 ;1
V8+x° V16+x*
6 arctg(xz); 0,75 16 cos(4x2); 1
H 2
7 ﬂf);o,S 17 Jxsin x; 1
X
-2X
8 e 101 18 e 0,1
X
9 xe 0,5 19 sin(100x); 0,1
10 xIn(l—x2); 0,5 20 1-e’. o,
X
3agaua Ne 4

HaiiT Tpu mnepBbIX, OTIUYMUTEIBHBIX OT HYJS, YWICHA Pa3jOkKCHUS B CTCIICHHOW psj PELICHUE
y= y(x) nudepeHIraIbHOr0 ypaBHeHUS Y = f(x, y), YIIOBJICTBOPSIIOIICTO YCIIOBUIO y(O) =Y,

Ne y'=f(xy); v, Ne y'=f(xy)i v
1 y' =cosx+Yy?; Y,=1 11 y'=2x"+y*; y,=0,1
2 y' = +y?; y,=0 12 y'=4x-01y*; y,=1

3 Y =y+y%; y,=3 13 Y =x*+y?%; y,=1




Ne y'=f(xY); ¥, Ne y'=fxy); ¥

4 y'=2e"—xy; y,=0 14 y' =x2+0,2y; y,=1
5 y' =sin x+y?*; y,=1 15 y' =xy+y*; y,=0,1
6 y=e"+y; y,=4 16 y =2x—y?; y,=0
7 Yy =x+y%; y,=2 17 y' =x*—xy; y,=0
8 y' =sin x+0,5y%; y,=1 18 y' =2x-01y’; y,=2
9 y' =2e’ +xy; y,=0 19 y =x*-4y; y,=1
10 Yy =x+x*+y?%; y,=5 20 y' =x*-2y*; y,=0

3amaua Ne 5

Paznoxute B psan Pypre nepuoauveckyro (QyHKIHMIO, 33JaHHYI0 Ha TOJIYyHepuojie
CHUHYycaM MM 1o KocuHycaM. IToctpouts rpaduk ¢yHKIMU U rpaguk CyMMBbl MOJYYEHHOTO psla

[0,|] o

Dypee.
N )
1
1+sinx, 0<x<Z;
f(x)= 110 KOCHHYCaM
0, Z<x<nr
2
2 0, 0< xsﬁ;
£(x)= 2 10 CUHYCaM
—COSX,%SXSﬂ.
3
0, 0<x< %;
f (X)z 10 KOCUHyCaM
. T
—SIn X, ESXS%’.
4 0, 0< xgz;
£(x)= 2 10 CUHYCaM
CoS X, % <x<r.




No x)
5
sin X, 0<x<—
10 KOCMHYCaM
0 L<x<n
27
6
1+ cosx, O<x<—'
II0 CUHYCaM
0 Z<x<n
2
! 0<x<”:
f (X) _ 2 110 KOCHHYCaM
cosx, L<x<rx
8 0, 0<x<”:
f(x)= i 2 110 CHHYCaM
—-sinX, —<x<r.
2
o 0, 03xs%
I10 KOCUHYCaM
—COSX, —<x<.
2
10
0, O£x£”;
f(x): i 2 110 CUHYCam
sin X, —<x<.
2
11 .
1-sin X, OSXS%;
10 CUHyCaM
f(x)= . y
0, = <x<m.
2
12 0, OSXS%;
I10 KOCUHYCaM
£(x)= i y
—COSX, —< X<
13
1-cosX, OSXS%;
I10 CHUHyCaM
f(x)= ﬁ y
0, —<x<rx
2
14
1-cosx, OSXS%;
I10 KOCUHYCaM
f(x)= ﬂ y
0, = <x<rx
2
15 o o<x<Z
1-sinx. 2
f(x)= ; 110 CHHYCaM
0 T
— <Xz
2




Ne f(x)
16 e 1—sin x, OSXS%; [0 KOCHHYCAM
0, %gsﬂ
17 0, ngsﬁ;
f (x): 2 110 CUHyCaM
1-cosx, %SXSﬂ
18
0, OSXSE;
f (x) _ 2 10 KOCHUHYCaM
1-cosx, %SXSIZ‘
1
o 0, 0< xgz;
f (X) _ 2 110 CUHYCaM
1-sinx, %SXS?Z’
20
0, OSXSE;
f(x)= 2 10 KOCUHYCaM
1-sin X, %SXS?I

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

[Tposepsiemoe 3amanue 3 mo Teme "Psipl" BBIMONHSETCS CTYJIEHTAMHU CaMOCTOSITEILHO U
JIOJDKHO OBITh CJIAHO TNPEToaBaTellio Ha MPOBEPKY B cucteMe «PocaucranT» 10 3au€THON HeAemH.
Ha BeimosHenmne mposepsieMoro 3agaHusi oTBoauTCs 25 yacoB. Homepa BapraHTOB MpOBEPsSEMBIX
3aJJaHUI ONpeNEeNsIOTCs ¢ TOMOIIbIO Ta0IUIB! 1, TpUYeM HOMepa BapMaHTOB KOHTPOJIbHBIX 337124 1
U 4 HaxoJATCs 1O NepBoil OykBe (haMUIIM CTYACHTa; HOMEpA BApUAHTOB KOHTPOJIBHBIX 3aJa4 2 U 5
HaXOJATCS 1O NepBOM OyKBEe HMEHM CTYJIEHTa; HOMEpP BapHaHTa KOHTPOJIBHOM 3a7jauul 3 HaXOJqUTCS
0 NepBOM OyKBE OTYECTBA CTY/IEHTA.

Tabmuma 1
Byksa A b B r i EE | XJ3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0.4 I PY | CII | T,1I Vv ®dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BHINOJNHEHUH TPOBEPSEMOTO 3aJaHUs HEOOXOAMMO CTPOro HPUIAEPKUBATHCS
YKa3aHHbIX HIKe TMpaBuwi. PaboThl, BbIOJHEHHbIE 0€3 COONIOJCHHS HSTUX MpaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY Ul EPEepadOTKH.

1. Kaxpnoe mpoBepsieMoe 3a/aHue JODKHO OBITh BBIMOJIHEHO B OTAEIBHOW TETpagud B KIETKY
CUHMMH WJIM YEPHBIMH YEPHHUIIAMH.

2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaadl IOJDKHBI OBITH SICHO HANHMCaHBI (paMuiIns, UMS |
OTUECTBO CTYJIEHTAa, Ha3BaHWE NUCLMIUIMHBI, HOMEpP IPOBEPSIEMOIO 3aJaHUs; 3[I€Ch )K€ CIEIYET
yKazaTh Ha3BaHME Yy4yeOHOro 3aBeleHUs. B KoHIe paboThl clieyeT NOCTaBUTh JaTy €ro
BBITIOJIHEHUS U MTOAINCH CTYEHTA.

3. B paboTy n0omKHBI OBITh BKIFOUEHBI BCE 3a/1a4M, YKa3aHHBIE B 3aJJaHUU, CTPOT'O 10 MOJI0KEHHOMY
BapuaHTy. Pemenus 3agad Hafo pacrosnaraTh B MOPSIAKE BO3pAacTaHUS X HOMEPOB.

4. Ilepen pemieHHEM KaxI0M 3aaun HaJI0 MOJHOCTBIO BINUCATh €€ ycioBue. Eciau ycnoBue 3agaun
uMeeT o0y (OpPMYITHPOBKY, TO, IEPEMHUCHIBAas €ro, CIEeAyeT OOIIHMe JaHHbIE 3aMEHUTh



KOHKPETHBIMHU, B3SITBIMA U3 CBOero BapuaHTa. He cienyer mnpucrynmarte K BBIIOJHEHUIO
KOHTPOJIBHOI'O  3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJIMYECTBA 3aja4 [0 Marepuany,
COOTBETCTBYIOILIEMY 3TOMY 3afaHHio. OIBIT [MOKa3bIBAET, YTO YAIE BCETO HEYMEHME PELIUThH TY
WIN UHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTYIEHT HE BBIIOJIHUI 3TO TpEOOBaHHUE.

5. Bce 3amaHusi A0KHBI OBITH BBUIOKEHBI HA CaWT Ui TPOBEPKHM MPENoJaBaTeNieM B
COOTBETCTBYIOIIEM pa3/eiie JUCLUIIINHBL.

Kpurepun oneHku:
- OLIEHKA «3a4YTEHO» BBICTABJISETCS CTYJEHTY, €CJIM MpPaBUIBHO BBITOJHEHO HE MmeHee 70 %
3aJIaHuM;
- OLIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM MPaBWIbHO BbINOJHEHO MeHee 70 %
3aJaHuN.

7.2.4. IIpoBepsiemoe 3aganue 4 mo reme

"Teopus BepoATHOCTEH 1 MaTeMaTHYeCKAas CTATHCTHKA "
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3agaua 1.
Pemmte 3amaqy, MCTIOIB3Ys TEOPEMBI YMHOKCHUS U CIIOKCHHS.
B onnoit kopzune N ¢uoneroBsix 1 M 3enenbix kyOuka, Bo BTopoit — V ¢uonetoBbix u C
3eJIeHBIX. BBITACKMBAIOT TI0 OJTHOMY KYOUKY M3 KOKIOW KOp3uHBI. OIpenennTe BEPOITHOCTh TOTO,
YTO OHU PA3HOTO ILIBETA; OJIHOTO IIBETA.

Ne N M \'4 c
1 5 6 3 5
2 10 12 5 6
3 2 3 4 5
4 4 6 7 8
5 5 6 7 9
6 9 8 5 6
7 4 3 6 5
8 4 2 3 6
9 2 5 9 8

10 7 5 6 8

11 5 5 6 4

12 4 4 3 3

13 4 5 5 4

14 6 6 6 6

15 2 3 4 7

16 3 6 5 4

17 2 5 8 7

18 9 5 6 4

19 8 5 4 7

20 5 6 3 4

3agaua 2.

Pemmre 3amauy Ha moBTOpstolIuecs COOBITHUS (MCIOJB3YS JOKalbHYIO Teopemy Jlammaca
WJIM UHTETpaIbHYI0 TeopeMy Jlammaca).



Nmeercss N norepelinpix Owmieruka. BeposTHOCTh BBIMIpaTh MO KaXAOMY paBHa p.
Onpeznenure, 4TO BEIMTPAIOT OT M1 10 M2 NPUOOPETEHHBIX OUIIETHKA; POBHO M OUIIETUKOB.

Ne N B ma mz m
1 100 0,1 40 50 30
2 150 0,2 100 120 40
3 120 0,3 60 100 45
4 125 0,1 75 100 50
5 200 0,15 150 175 55
6 250 0,25 50 150 62
7 400 0,1 200 250 48
8 350 0,05 250 300 89
9 175 0,2 100 125 101
10 220 0,3 100 125 150
11 250 0,1 100 125 175
12 230 0,5 100 125 200
13 240 0,6 100 125 224
14 270 0,2 200 250 89
15 170 0,1 100 150 90
16 180 0,1 100 130 45
17 210 0,1 150 160 40
18 260 0,4 50 100 15
19 310 0,3 75 250 95
20 400 0,15 150 250 200

3agaua 3.

Haubt 00beM BBIOOPKH N BBIOOpOYHAs cpeiHss X, Cpe/iHee KBaJApaTHIHOE OTKIOHEHHE O

. Hy>XHO BBIYMCINUTH JOBEpPUTEIbHBIE MHTEPBAJBI Ul OLEHKM MAaTeMaTH4YecKOro OXuaaHus M
HOPMAJILHOI'O pacrpeeseHus ¢ HaaeKHOCThIo 0,95.

NQ I/ICXO,Z[HBIC JAHHBIC
1 X =75,17 o =6 n=36
2 X =75,16 o=7 n=49
3 X =75,15 o =8 n=64
4 X =75,14 o =9 n=81
5 X =75,13 o =10 n=100
6 X =75,12 o=11 n=121
7 X =75,11 o=12 n=144
8 X =75,10 o =13 n=169
9 X =75,09 o=14 n=196
10 X =75,08 o =15 n=225
11 X =75,07 o0 =16 n=256
12 X =75,06 o =17 n=289
13 X =75,05 o =18 n=324
14 X =75,04 o =19 n=361
15 X =75,03 o0 =20 n=400
16 X =75,02 o=21 n=441
17 X =75,01 o =22 n=484
18 X =75,00 o0 =23 n=529




19 =74,99 o =24 n=576

X
20 X =74,98 0=25 n=625

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSA

[IpoBepsiemoe 3amanue 4 o teme "Teopus BEpOATHOCTEH M MaTeMaTHYecKas CTaTUCTHKA'
BBITIOJTHSAETCS CTYJCHTAMH CAMOCTOSTEIBHO ¥ JIOJDKHO OBITH CIJAHO MPEIOJIaBATENI0 Ha IPOBEPKY B
cucreme «Pocnuctant» 1o 3auétHol Hexenw. Ha ero BeimomHenue otBoautces 25 yacoB. Homepa
BapHAHTOB KOHTPOJIBHBIX 33]1a4 OMPEICIISIOTCS ¢ MTOMOIIBI0 TabIUIBl 1, mprueM HOMep BapuaHTa
KOHTPOJBHOM 3amaun 1 HaxomuTcs IO TEepBOH OykBe (GaMHIMHM CTyIEHTa, HOMEp BapUaHTa
KOHTPOJIBHOM 3a/ladil 2 HaXOAWUTCA IO TMepBOoM OyKBE HMEHH CTYJACHTa; HOMEp BapuaHTa
KOHTPOJIHbHOH 3a/1a4u 3 HAXOAMUTCS 110 TIEPBOM OYKBE OTYECTBA CTY/ICHTA.

Tabnmna 1
BykBa A b B r Ji| EE | K3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M | HIO | 0,4 11 PY | CI | TII v DD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBIMOTHEHUW TMPOBEPSEMOTO 3aJaHUs HEOOXOJMMO CTPOTO MPHUIEPKUBATHCS
VKa3aHHBIX HIDKE TMpaBuwi. PaboThl, BBIONHEHHBIE 0€3 COONIOACHHS HSTUX TMpaBWI, HE
3a4YUTHIBAIOTCS U BO3BPAIIAIOTCS CTYACHTY ISl IEPEPabOTKHU.

1. Kaxpnoe mpoBepsieMoe 3a/laHue JODKHO ObITh BBIMOJIHEHO B OTAEIBHOW TETpagul B KIETKY
CHHUMH UM YEPHBIMU YEPHUIIAMU.

2. B 3aronoBke paboThl Ha OOJIOKKE TETpajy JOJDKHBI OBITH SICHO HamucaHbl (paMuius, UMs U
OTYECTBO CTY/ICHTA, Ha3BaHUE JUCIUIUIMHBI, HOMEpP MPOBEPSEMOTO 3aJIaHMs; 3]IeCh KE CIIEIYeT
yKazaTh Ha3BaHME Yy4yeOHOro 3aBeleHUs. B KoHIEe paboThl clieyeT NOCTaBUTh JAaTy €ro
BBITIOJIHEHHS U TIOJITUCH CTY/ICHTA.

3. B paboty nomxHbI OBITH BKIIOUEHBI BCE 337]a41, YKa3aHHBIE B 3aJIaHUU, CTPOTO IO MOJ0KEHHOMY
BapuaHTy. Pemienus 3a1a4 Ha/lo0 pacrosararh B OPsIKE BO3PACTaHUS UX HOMEPOB.

4. Tlepen peuieHUEM Kak10# 3aa4u HA/I0 TIOJHOCTRIO BhIMUCATh € ycioBue. Eciu ycnoBue 3a1aun
uMeeT OoO0IIyl0 (QOPMYIUPOBKY, TO, TEPEMHCHIBas €ro, CjieayeT oOIue [aHHbIE 3aMEHUTH
KOHKPETHBIMHU, B3STBIMA U3 CBOEro BapuaHTa. He creayer mnpucTtynaTh K BBIIOJHEHUIO
KOHTPOJILHOTO 3aJaHusi, HE PEIMB JOCTaTOYHOrO0 KOJMYECTBA 3ajady 10 Marepuany,
COOTBETCTBYIOLIEMY 3TOMY 3aJaHHio. OUBIT MOKa3bIBAE€T, YTO YaIlle BCErO0 HEYMEHHE PEUIUTh Ty
WJIM MHYIO 3a71a4y BBI3BIBACTCS TEM, UTO CTYICHT HE BBITIOIHUI 3TO TpeOOBaHUE.

5. Bce 3amaHus [OMKHBI OBITH BBUIOKEHBI Ha CalWT Ui TNPOBEPKH MPENOJaBaTeieM B
COOTBETCTBYIOIIEM pa3/ielie JUCITUTIITNHBI.

Kpurepum ouneHku:
- OILICHKA «3a4TEHO» BBICTABIIETCSA CTYACHTY, €CIM IIPaBWIBHO BbINOJHEHO HE MeHee 70 %
3aIaHuH;
- OLICHKa «HE 3aYTEHO» BBICTABIISIETCS CTYIEHTY, €CJIM MPaBUIBHO BbINOIHEHO MeHee 70 %
3aJaHuH.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Bomnpocekl Kk 3xk3aMeny

Kakue ypaBHeHus Ha3piBatoTcs auddepennnansueivMu. [Ipumep.

Uto Ha3biBaloT penienreM quddepeHnuansuoro ypasaenus. [pumep

UTo Ha3bIBAIOT HAYAIBHBIMU YCIOBHSIMH JUTsl T depenimanbioro ypapHenus. [Ipumep

UTo Ha3bIBAIOT OOIIMM pemeHueM s TudepeHnanbHOro ypaBHEeHuUs (n-0ro mopsijiKa)

Teopema Komu o cymiectBoBanuu pemienus quddepeHnnaibsHoro ypaBHeHus 1-oro nopsaka

Jlnddepennnanpabie ypaBHeHUs 1-0ro mopsiKa ¥ METOIbI OTHICKAHUS UX PEUICHHUS:

Juddepenunanpaple ypaBHEHHS 2-0T0 TOPSIKA, IOIYCKAIOIIME MOHWKEHUE MopsaKa 1-oro
TUIIa U METOJ, OTBICKAHUs UX PEILICHMUS.

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

Juddepennnanbiabie ypaBHEHUs 2-0T0 MOPSJIKA, JOMYCKAOUIUE MOHWKEHHE MOpsiaKa 3-ero
TUTIa 1 METOJI OTBICKAHUS UX PEIICHUS.

10

JIuneitnble opHOpojaHble AuddepeHLnanbHble ypaBHEHUS N-0ro MOpsijiKa, CBOWCTBA €ro
[peLICHM.

11

Ctpykrypa obmero pemenust JIO/Y n-oro nopsinka.

12

Omnpenenenue IUHEHHON 3aBUCHMOCTH (QYHKIUH. YCIOBHS JMHEHHOW 3aBUCHUMOCTH U
ITMHEITHON He3aBUCUMOCTH JBYX QYHKIUH.

13

OnpenenHTenb BpOHCKOFO 1 €ro CBOMCTBA.

14

JluHeWHBIE OAHOPOIHBIC AU(PEpPeHIINATHHBIC YPaBHEHUSI BTOPOTO MOPSJIKA C ITOCTOSHHBIMU
KodhdUITMEHTaMH.

15

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

16

XapakTepucTUYeCKOoe ypaBHEHWE s JIMHEWHBIX OJHOPOAHBIX Au(depeHIInaTbHbIX|
ypaBHEHHUSI BTOPOTO MOPSIKA C TOCTOSIHHBIMHU KO3 (UIIMEHTaAMH.

17

Bupn oOmiero pemieHus JUHEHHBIX OJHOPOIHBIX AU((EpEeHIHANBHBIX ypaBHEHHUS BTOPOIO
MOpsIKa C TOCTOSTHHBIMU KO3 pUIIMeHTaMu JIIs CIydaeB, KOrjla KOPHU XapaKTepUCTHYECKOTO
YpaBHEHMsI TEMCTBUTENIbHBIE PA3IMYHbIEC YHCIIA.

18

Bun obmiero pemeHus JTUHEHHBIX OJHOPOAHBIX UG (dEepeHINaTbHBIX YpaBHEHUS BTOPOTO
MopsiiKa C OCTOSHHBIMU KO3 GUIIMEHTaMH JAJIs CIIy4aeB, KOTra KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUS JEHCTBUTEIBHBIE OJJMHAKOBBIEC YUCIIA.

19

Bun obmiero pemeHus JTUHEHHBIX OJHOPOAHBIX UG (dEepeHINaTbHBIX YpaBHEHUS BTOPOTO
MopsiiKa C OCTOSHHBIMU KO3 (GUIIMEHTaMH JAJIs CIIydaeB, KOTrja KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUSI KOMILUIEKCHBIEC YUCIIA.

20

JInHeiinbIe HCOIHOPOJHBIC ,[[I/I(I)(I)CPCHL[I/I&HLHBIC YpaBHEHUs N-0ro nopsiaka.

21

Crtpyktypa oOlIero pemeHus JUHEWHbIX HEOJHOPOIHBIX NHU(d(epeHInaNIbHbIX ypaBHEHHUS N-
Oro Mnopsijika.

22

Meroa Bapualvy NpOU3BOJbHBIX MOCTOSIHHBIX ISl OTBICKAHUS YaCTHOT'O PEIICHUS JIMHEHHOTO
HEOTHOPOAHOTO AU PepeHIInaNnbHOr0 ypaBHEHUS! BTOPOTO MOPsIJIKA.

23

[IpaBas yacth ciermansHoro Buga JIH/IY 2-oro nmopsaka ¢ mocTOsTHHBIME KO3 GHUIIMEHTAMH.




24

Metona HeonpeaeIeHHBIX KO (DHUITMEHTOB I OTHICKAHUS YaCTHOTO PEIICHHS] HEOTHOPOIHOTO
muHEeHOTO MU (EepeHIMATBFHOTO  YPaBHEHHS BTOPOrO TMOpPSAKAa C TPaBOM  YacThIO
crIennajJbHOTO BHIA.

25

[TpeoOpasoBanue Jlannaca

26

OpuruHansl 1 UX n300paskeHus

27

CroiicTBa mpeoOpa3oBanus Jlammaca

28

Tabnuiia OpuruHaIOB U N300pKEHUN

29

O6parHOe npeoOpaszoBanue Jlammaca

30

Teopembl pa3noKeHus

31

OneparnoHHBINA METOJT peIIeHUs JUHEHHBIX Tu((epeHIInaIbHBIX YPaBHEHUH U UX CUCTEM

32

Uto Takoe umcnoBoil psa. Ilpumep. Uto HaszwiBaeTcsa cymMmoin psana. Kakoil psn HasbIBaeTcs
CXOJIAIIMMCS, KaKoM pacxoasiumcs. beckoneuHasi reoMeTpuyecKas nporpeccus U ee cymma

33

HeoOxonuMblil pU3HAK CXOAMMOCTH YMCIOBOrO psna. Kak ero MoXHO HCHOIb30BaTh Ul
MCCIIEJOBAHMsI CXOIMMOCTH psija

34

/locTaTouHble MPU3HAKA CXOAMMOCTU PSIOB C IOJOXKUTEIbHBIMU YI€HaMH (CpaBHEHUS,
lanambepa, pauKanbHBIN, HHTETPAIbHBIN). [IprMepbl

35

3Hakouepenyromuecs psaael. Teopema JleiiOHHUIIA U €€ HCIONB30BAHKUE IS MPHOIMKEHHBIX
BBIUMCIICHUI CYMMBI psijia

36

3HaKOHepeMeHHHC PpAAbL. HOCT&TO‘IHLIC INpU3HAKKU CXOJHUMOCTH. AOcontoTHasg u YyCJIOBHAA
CXOAUMOCTB

37

CTerneHHOM pAd. I/IHTepBaJ'I CXOAUMOCTHU CTCIICHHOI'O pAJid, painyC CXOOANUMOCTH, KaK €Iro HaWTH

38

Psner Teitnmopa m Maxuopena manst ynkuuu f(x). Ipumepsr ans ynknuit: cos(x), sin(x),
In(1+x), exp(x).

39

licnonb3oBaHue psiioB  JUISL  BBIUMCIEHUM  NPUONMKEHHBIX 3HaueHUM (QyHKUMHA W
ONpeIeIEHHBIX UHTETPAJIOB C 3a/JaHHON TOYHOCTHIO

40

Tpuronomerpuueckuii paa. Kospounmentsl Oypoe, psg Pypbe 11 GyHKIMHI ¢ TepuoaoM 2 1

41

Pasnoxenue B psii @ypbe UETHBIX U HEUETHBIX MEPUOINYECKUX (PYHKINN

42

DyHKIMOHANBHBIN psasl. O0IacTh CXOMMOCTH psijia.

43

CBOMCTBa CTEIIEHHBIX pAAOB

44

lcnonp30BaHuEe pSIOB AJIE OTHICKAHUS NPUOIMIKEHHBIX peleHuil aud@epeHuanbHbIX
ypaBHEHUN

45

Y cnoue Qupuxie s GyHKuuu

46

Y cnoBue cxoquMocTH psiia Dypbe K QYHKIUU, JUISI KOTOPOUM OH 3aIKCcaH

47

Koadduuments Dypre, psg Pypbe 11 dyHkuuit ¢ nepuogom T

48

Paznoxxenue B psag Oypbe Henepuoandeckux GyHKIUN

49

OpTtoroHanbHble Ha oTpe3ke [a; b] dynkun

50

DopMyIIbl KOMOMHATOPUKHU

51

Uto Takoe wucnbiTanue, coObiTHe. [Ipumep. Kakue coObITHS Ha3bIBalOT CllydallHBIMH,
I0CTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

52

Kakre coObITHS HAa3BIBAIOT HCCOBMCCTHBIMH, HC3aBUCUMBIMU. HpHMep

53

Uto Takoe cymma coObITHi, TpousBeaeHne coObiTuil. [Tpumep

54

Kakre coObITHS HAa3BIBAIOT MMPOTHUBOIIOJIOKHBIMHU. HpHMep

55

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

56

UTo Takoe OTHOCUTENIbHAs 4acTOTa COOBITHS, B YEM 3aKJIFOUAETCsl CBOICTBO YCTOWYMBOCTU
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE ONpPEIETICHNE BEPOSITHOCTH COOBITHS

57

Kiaccuueckoe ompeneneHue BeposTHOCTH coObiTusi. [lpumep. CBolicTBa BEPOSTHOCTH
COOBITHS

58

YciioBHast BEpOSTHOCT. BeposSTHOCTH MpOU3BEACHUSI COOBITHI. BeposSTHOCT Ipou3BeneHUS

HE3aBUCHUMBIX coObITHA. [Ipumep




59

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI. BeposSTHOCTH CyMMBI COBMECTHBIX COOBITHH.
[ Ipumepsl

60

[ToBTOpHBIC HE3aBUCHMBIE UcTibITaHus. Popmyna beprymnu.

61

ACUMIITOTHYECKHE (DOPMYITBI.

62

CrnyuaiiHas BesinunHa. J{uCKpeTHbIE M HETIPEPHIBHBIE CilydaiiHble BelnuuHbl. [Ipumep

63

3aKOH pacnpeieseHUs] JUCKPETHOM citydallHOW BesimuuHbL. [Iprumep

64

UrcioBbie XapPaKTCPUCTHKHU CHy‘-IB,fIHBIX BCIIMYHH (MaTeMaTI/I‘-IGCKOe OKHUJaHue, NUCIICPCHUs,
CPEAHEC KBAAPATHICCKOC OTKHOHCHI/IC). Yro oHHN XAPAKTCPU3YIOT U KaKOBBI UX CBOMCTBaA

65

Kak HailTu MaTeMaTH4YeCKOe OKUIAHUE U JUCIIEPCUIO JUCKPETHOM CIIy4yaiHOM BETUYMHBI

66

DyHKIUS pacripesiesieHus] BeposiTHOCTeH F(X) M IIIOTHOCTh pacnpeaeneHus BeposaTHocTelt f(x)
HETPEPHIBHOW CIIy4allHOW BEJIMYMHBI, UX CBOMCTBA

67

MareMaTuuecKoe 0KMIAHUE U TUCIIEPCUs] HENIPEPBIBHOW CIy4allHON BEIUYMHBI

68

Kak HaiTH BEpPOATHOCTh IONAAAHUSA CIIY4alHOW BEJIWYUHBI B 3aJaHHBIM WHTEPBAJ, €CIIH
M3BECTHA IUIOTHOCTh pacnpeseneHus BepostHocTed f(x). UTo reoMeTpudecku BbIpakaeT 3Ta
BEPOSITHOCTH

69

HopManbHblii 3akOoH pacmpeneneHusi, Tpaduk TIJIOTHOCTH PpACHpPEICIICHUs, YHCIOBBIC
XapaKTePUCTUKU

70

Kak HaiiTH BEPOSITHOCTh TOTO, 4YTO CJIyd4aliHas BEIMYMHA C HOPMAIBHBIM 3aKOHOM|
pacripesiesieHus MPUMET 3HaYCHHE MEHBIIE 3aIaHHOTO X1; OOJIbINE 33JaHHOTO X2; HA HHTEPBAJIE
(x1,X2) ¢ momomnipio GyHkiuu Jlamnaca

71

FeHepanLHa;I n BH60pO‘IHaﬂ COBOKYIIHOCTH, KaKasd BI>I60pKa Ha3bIBACTCsA pereBeHTaTHBHOﬁ Hu
KaK €C IMOJIYYHUTb

72

Kakxne OLCHKHM Ha3bIBAKOTCA HCCMCIICHHBIMH, COCTOATCIIbHBIMU. Yrto sBiseTCs HeCMCHlCHHOﬁ
OHGHKOI\/’I MaT.OKHUJJaHud, TUCIICPCHUHU U KaK UX BBIYUCIIUTD 11O BI>I60pO‘~IHI>IM JaHHBIM

73

Kakass  3aBUCUMOCTb  MEXIy  BEIMYMHAMU  HA3bIBAeTCS  CTATHUCTHUYECKOM,  Kakas
KoppensiroHHou. [Tpumep Ha rpadukax paccemBaHuUs

74

I[OBCpHTGJ'IBHBIfI HHTCPBAJI JJIA BEPOATHOCTU CO6I)ITI/I$I, MarT.OKuaaHus, JTUCIICPCUN.

7.3.2. Kputepuu U HOPMbI OLEHKH

Cemectp

dopma
NPOBeIeHUs
MPOMEKYTOYHOM
arTTecTalnu

Kpurtepuu u HopMbI OLleHKH

4 DK3aMeH

Crynent nomyqmn 80-100
0aJIoB: 3a BCE MPOBEPSIEMBbIC
3a/IaHMsI ¥ HITOTOBBIA TECT B
CyMMe JIeJICHHOM NornoJjam
Crynent nomyqwn 60-79 6amios:
3a BCE MpPOBEPsEMbIE 3a/IaHUS U
WUTOTOBBIN TECT B CYMME
JIEJIEHHOM I10T10JIaM

Crynent nomyawnn 40-59 Gamios:
3a BCE MPOBEPsIEMbIE 3a/IaHUS U
WUTOTOBBIN TECT B CYMME
JIEJIEHHOM I10I10JIaM

Crynent nomyuun menee 40
0aJIoB: 3a BCE MPOBEPSiEMbIE
3a/IaHMsI U1 UTOTOBBINA TECT B
CyMME JIEJICHHOW MOMoJjaM

«OTIHUYIHO»

«XOopouIo»

«YHAOBJICTBOPUTCIIBHO»

«HEYIOBJIETBOPUTEIILHO




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

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

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - 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 : 3IEKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“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) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocodue, yuedHo- Hay:Hon
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'op u3panus ondmorexe /
n/n MeTOoaAnYecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
’ IBC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI IO BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3uenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTA: JUUIsl aBTOPHU3. MOJIb30BaTeNei
2 | ®umunosa E.E., CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. YyebHoe mocobue 2015 3bC
J1.B., Cno6onckas M.H. ®ununoga, /[.B. Cepreena, “ZNANIUM.COM”
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrpoHHsbIid. - URL:




Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

Ne nocooue, yueOHO- HayHron
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) I'ox n3panus ouoaunorexe /
n/n MeToAn4YecKoe nocoodue,
OPAKTHKYM, 1p.) HaumeHnoBanue
P » 1P IBC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycoga B. I., Bricmrast marematuka. Yacts 1 : yuebHOE Y4ebHoe mocobue 2016 3BC
noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

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

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil QpenepaibHblil
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TexkcrT :
AIIEKTPOHHBIH // DIIEKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTIh30BaTENeH




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

—OcHOBBI _BbIcHIel W juckperHoit matematuku [/ Illybosuy A.A., Knoukos I[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, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jeemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnansaoe 1 HHTETpaIbHOE HCUUCICHUS, (DYHKITUH
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOE). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYeHu st

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eiicTBHS)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JIENCTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa30BaTeIbHOIO NPOLECCa M0 JHCIUILIMHE

HaumenoBanue N
0G0py0BAHHEIX yqeﬁﬂblux dakTHYECKHUIl aapec E.\ 2 E
Ne kabuneros, 1aboparopui, Ilepeyens ocHOBHOTO y4eOHBIX KAOHHETOB, = § R

n/n MACTEPCICHX H Ap- o0opynoBaHus Jiaboparopuii, g E = §

00bEeKTOB /ISl IPOBeIeHUs o E S
NPAKTHYECKHX H MACTEPCKIX 1 Ap- = g g

Ja00paTOPHBIX 3aHATHH

Aynuropus

BeOKOH(EPEHIIHH.

VYyeOHnas ayuTopus

TUISL IIPOBEICHUS

3aHATUN  JIEKIIHOHHOTO

THUIIA. VYuebHast | Dxpan

ayIATOPUS JUTSL | TeIeBU3MOHHBIMN,

IIPOBEJEHUST  3aHATUM | HUpMBl, npoxkekTop | 445020 Camapckas

CEMUHAPCKOT0 TUMA. | HA WTaruBe. croia | o6n. 1. Tombsrrw,

1 VYuebHas ayIuTopMs | IpernogaBaTenbCckui, | yn.  bemopycckas, | 171 1
JUISt KypCOBOTO | CTYJIbA 168, 8 srax, YJIK- '
IIPOCKTUPOBAHUS npenoaasarensckue., | 807. Homep nmo TII
(BBITIOTTHEHUST KypcoBBIX | TpaHcmapaHT- -23
pabor). VYuebHas | mepeTsiKka,
ayuTOpUs JUISL | CUCTEMHBIH OJIOK .

IIPOBEJEHUS TPYIIIOBBIX
u VHIVBUAYaJIbHBIX
KOHCYJbTallil YdueOHas
ayIUuTOpUs JUIS
IIPOBEACHUS  3aHATUHI



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/

Ne
n/n

HaumenoBanue
000pYI0BAHHBIX Y4eOHbBIX
Ka0UHETOB, J1a0opaTopHii,

MAacCTepCKHUX U JAp.
00bEeKTOB VISl IPOBeIeHUS
NPaKTHYECKUX U
J1a00paATOPHBIX 3aHATHI

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTHYECKUIl aapec
Y4eOHBIX KAOMHETOB,
Jaboparopuii,
MacTepcKUx U JIp.

Maomans, M2

KoanuecTBo

MOCa0OYHbIX

MeCcT

TEKYIIErOo KOHTPOJS U
MPOMEKYTOYHOMN
aTTECTaIUH.

KomnbroTepHbiii  Kiacc.
[Tomewenue Inie:
CaMOCTOATENIbHON
paboThL. YueOHas
ayJIuTOpUs JUISt
MPOBEICHUS  3aHATUH
CEMHUHAPCKOT0 THUIIA.
VYyeOHnas ayuTopus
JUTSL KYpPCOBOTO
IIPOEKTUPOBAHHUS
(BBITIOJIHEHUSI KYPCOBBIX
pabor). YueOHas
ayIuTOpUs JUISL
MIPOBEACHUS TPYIIOBBIX
u WMHJUBUTyaJIbHBIX
KOHCYJIbTAIIUH.
VYuebHas ayIUTOpUs
JUTS IIPOBEJICHUS
3aHATHI TEKYLLETO
KOHTPOJIS "
IIPOMEKYTOUHOU
aTTeCTalUU.

Cronbl  y4eHHYECKUE,
CTyJIbsl YYEHHYECKHUE,
IIK ¢ BBIXOZOM B CETh
NuTepuer

445020 Camapckast
00n1. 1. Tonpsarry,
yin.  benopycckas,
14, 4 srax, I'-401.
Howmep mo TIT - 48

84,8

16
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