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COI''TACOBAHO

3aseayrommi kabeaponn "llpukiangas MareMaTtuka U uadopmaruka "
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YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acenanust Ne 2 ot «09» centsiops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, 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 00y4YeHUsI

(Ko ¥ HAMMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

dopmupyeMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTH/KCHH S IInanupyemsblie pe3yJbTaThl
KOMITeTEHIIUH KOMITeTEeH U o0y4eHus

OIIK-1. Cnocoben

3HaTh: OCHOBHBIC OHATHS

IMPHUMCHATH BHGMCHTapHOﬁ MaTEMAaTUKU U
€CTECTBEHHOHAYYHBIE U METO/Ibl MATEMAaTHIECKOTO aHaIN3a
O6HIGI/IH)K€H€pHI>IC HCO6XOI[I/IMI)IC AT PCIICHUA
3HAHHS, METOIbI npodeccHOHANIBHBIX 33124
MaTEMATHYECCKOT'O YMeTh: BBIABIITH

aHaNM3a u €CTECTBEHHOHAYYHYIO CYIIHOCTb
MOACIIMPOBAHUA, TEXHUYCCKUX U TEXHOJIOTHYCCKHUX
TEOPETHYECKOTO U npoOieM 1 NpodecCHOHATBHBIX
IKCTIEPUMEHTAIEHOTO 3aj1a4, TIPUBJICKAT ISl MX PEIICHUS
HCCIIEIOBaHYS B COOTBETCTBYIOILIHI MaTeMaTU4YeCKUH
npogeccuoHaTbHON ammapar

JeSTSILHOCTH Braners: HaBBIKAMU HCIIOJIB30BAHHMS

OCHOBHBIX 3aKOHOB BHeMeHTapHOﬁ
MaTeMaTHKH B pEILICHUH
npodeccuoHANBHBIX 3aj1a4




4. CTpyKTypa M cojepKaHue TUCHUIINHbI

®opMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIS
Monayasb (pa3agena) | y4eOHOM . Cemectp banabsl | UHTEepaKkTHB, 4.
PaGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Monyns 9. Jlex 1 Juddepenunanbabie ypaBHEHHS 3 2 -
Jluddepenunanbable HEPBOTO MOPSAKA, OCHOBHBIE TIOHATHSL.
YpaBHEHHS YpaBHEHUS C Pa3ACISIOIUMUCS
HEPEMEHHBIMH.
Monmyis 9. Cp JY B monubix nuddepeHimanax, 3 28 -
Jluddepenunanbable OJTHOpOJIHbIE, THHENHbIe, bepHyu.
YpaBHEHUS JJoAY. JIHY.
Monyns 9. IIp1l VYpaBHEHUs ¢ pa3IEeAOILUMHCS 3 2 -
Jluddepennnanpabe NIepEeMEHHBIMA
ypaBHEHUS
Monyns 9. Jlek 2 Onnopoausie auddepeHnaIbHbe 3 2 -
Jluddepennmanpabie ypaBHEHHsI. Y paBHEHHUSI B TTOJTHBIX
YpaBHEHUS muddepennmanax. Jlunelinse Y.
YpaBHeHus bepHysum.
Monyns 9. Ilp 2 Pemenue /Y B monHbIx 3 2 -
JnddepenunanbHbie muddepeHnmanax, oAHOPOAHbIE,
YpaBHEHUS JIVHeNHbIe, bepHym.
Moy 9. Jlek 3 JY, nomyckaromue nmoHuKeHne 3 2 -
JluddepennunanbHbie nopsiaka. JIOAY. Pemenune JIHAY
ypaBHEHUS MeTtoqoM Jlarpanxa.
Monayns 9. Ilp 3 Pemenue /Y BTOporo nopsaka, 3 2 -
JluddepernmanpabIe JIOITYCKAFOTIUX MTOHKESHUS TIOPSI/IKA.
YpaBHEHUS Pemenne JIOAY
Moy 9. Jlex 4 Pemenue JIHAY ¢ npaBoii 9acThio 3 2 -
JluddepennnanbHble CHeHaTbHOTO BUJIA.

ypaBHEHUS




DopMBbI TEKYLLET0

psaaoB. HeoOXoaumblii mpu3HaK
CXOINMOCTH.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. IIp 4 Kontponbnas padota 1 mo teme 3 2 25 - [TpoBepsiemoe 3ananue 1
JuddepeHnnanbHbIe "uddepeHnnanpHbie ypaBHEHUS " o TemMe
YpaBHEHUS " Tudpepennmranbabie
ypaBHEHHUS .

Monys 10. Jlex 5 OnpeneneHre ABOWHOTO HHTETPAIa. 3 2 -
KpatHble MHTETrpasbl CBoiicTBa ABOMHBIX UHTEIPAJIOB.

JIByKpaTHbIE HHTETPAJIBI B

PSIMOYTOJIBHOM CHCTEME KOOPJMHAT.
Monyns 10. Cp JIBOIiHBIE MHTETPAJIBI B IPSIMOYTOJILHOM 3 28 -
KpaTHble nHTETpasIbl CHCTEME KOOPIHHAT.
Monyns 10. IIp5 Borunicnenue 1BOHHBIX HHTETPAJIOB B 3 2 -
KpaTHble HHTETpaIbl OpSMOYTOJIBHOM CUCTeMe KOOPIUHAT.
Monyas 10. Jlex 6 JIBOMHBIE MHTErPaAJIbl B NOJISAPHON 3 2 -
KpaTHble HHTETpasIbl cHCcTEeMe KOOP/IMHAT.
Monyas 10. IIp 6 Brruncnenue 1BOMHBIX UHTETPAJIOB B 3 2 -
KpartHsle nHTErpasbl IIPSIMOYTOJIBHOW CHCTEME KOOPIHMHAT.
Monyns 10. Jlex 7 I'eomeTpuueckue u pusnyeckue 3 2 -
KpaTHble HHTETpaIbl MIPUIIOKEHUS IBOMHBIX HHTETPANIOB.
Monys 10. Ip 7 KonrtponwHast pabora 2 o Teme 3 2 25 - [IpoBepsiemoe 3ananne 2
KpaTtHble nHTETpasibl "Kpatnble unTerpais’” o teme "KpaTHble

WHTETpabl

Monayns 11. Psaasr | JIek 8 Yucnoseie psaapl. CXOAMMOCTD YUCTOBBIX 3 2 -




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monayns 11. Psasr  [IIp 8 JlocTaTouHbIe MPU3HAKUA CXOAUMOCTH 3 2 -
psinoB. CXoIUMOCTh
3HaKouepeayoumxcs paaos. Ilpuznak
JleiiOHuLA.
Mognynb 11. Pager | Jlex 9 OyHKIMOHANbHbBIE psAbl. CXOAUMOCTb 3 2 -
CTETIEHHBIX psA0B. IHTepBan u paauyc
cxonumoctu. Psin Teitnopa (MakiopeHa)
Monynb 11. Pagsr | Cp YucnoBbie U QYHKIMOHATBHBIE PSBL. 3 28 -
[Tpu3Haku cxoauMocTH, 061acTh
cxoauMocTu. Psasl @ypbe.
Monyns 11. Pager  |IIp 9 Haxoxxnenne o01acTi CXOAMMOCTH 3 2 -
CTerneHHoro psja. Pasnoxenue
HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKITHII B
pan Teinopa-Maknopena.
Monayinb 11. Pagsr | JIek 10 Pan @ypee. Teopema upuxie. 3 2 -
Monyins 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 QyHKIMMA 3 2 -
IIPOU3BOJIBLHOTO NIEPHOAA.
Mognaynb 11. Pager  |IIp 11 Konrtponsnas padora 3 o Teme "Pspr". 3 2 25 - [IpoBepsemoe 3ananue 3

o teme "Paner".




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 12. Teopus | JIek 12 Crny4aiinple COOBITHS, OTIEpAllUU B 3 2 -
BEPOATHOCTEN U anreOpe coOBITHI, BEPOSTHOCTH
MaTeMaTh4YecKas COOBITHSI, CBOICTBA BEPOSITHOCTU
CTaTUCTHKA coObITus [IpaBuiia BEIYUCICHHUS
BEPOSTHOCTEH. DIIEMEHThI
KOMOMHATOPUKH.
Monyns 12. Teopwus | IIp 12 Cayuaiinsie coobiTHs. Knmaccnueckoe, 3 2 -
BEPOATHOCTEH U FeOMETPHUECKOE, CTATUCTUIECKOE
MaTeMaTHIECKast OTIpeIeJIeHUs] BEPOSITHOCTH. 3a/1a4H Ha
CTaTHCTHKA bopMyIbl KOMOMHATOPHKHU.
Mopyns 12. Teopus | Jlek 13 [Tonnas BeposTHOCTD, (hopmybl baiieca. 3 2 -
BEPOSTHOCTEH U [ToBTOpHBIEC HE3AaBUCHMBIE UCTIHITAHHUS.
MaTeMaTHYeCcKas ®opmyna beprymim. AcuMnroTunyeckue
CTATUCTUKA (bopMyIIBL.
Monyins 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 28 -
BEPOSTHOCTEH U MaTeMaTHYeCKasi CTATUCTHKA
MaTeMaTHYeCcKas
CTaTUCTHKA
Monyns 12. Teopus | IIp 13 [TomHast BeposiTHOCTB, hopmysl baiieca. 3 2 -
BEPOSTHOCTEN U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTeMaTuyeckas ®opmyna beprymm. AcuMOTOTHYECKUE
CTaTUCTHKA bopmyIbI.
Monynb 12. Teopus | JIek 14 JIMCKpeTHbIE U HeTlpephIBHbIE 3 2 -

BEPOSTHOCTEN U
MaTeMaTuyecKas
CTaTUCTUKA

CIIy4aiiHbIE BEJIMYMHBI, 3aKOHBI UX
pacnpenenenus, YucmoBbie
XapaKTEPUCTUKU CIYyYalHBIX BEJIMYUH U
WX CBOMCTBA.




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Moayns 12. Teopus |I1Ip 14 Pemenue 3amgaud no treme "J{uckpeTHoie u 3 2 -
BEPOSTHOCTEH U HENPEPBIBHBIC CITyYaliHbIC BETUIHHBI".
MaTeMaTh4YecKas
CTaTUCTHKA
Monynsb 12. Teopus | Jlek 15 I'enepanbHas u BBIOOpOYHAS 3 2 -
BEPOSITHOCTEN U COBOKYITHOCTH. JloBepuTenbHbIN
MaTeMaTh4yecKas WHTEpBAI.
CTaTHUCTHKA
Monynb 12. Teopus |IIp 15 ToueuHble OLIEHKU YUCTIOBBIX 3 2 -
BEPOATHOCTEH U XapaKTePUCTHUK CIIy4alHbIX BEJIHYMH.
MaTeMaTHYECKast
CTaTHCTHKA
Monynb 12. Teopust | JIek 16 HHTepBanbHbIE OLICHKH, JOBEPUTEIIbHAS 3 2 -
BEPOSTHOCTEN U BEPOSATHOCTb, IOBEPUTEIbHBIN HHTEPBAIT
MaTeMaTHIeCKast
CTaTHCTHKA
Monynb 12. Teopus | IIp 16 JloBepuUTENbHBII UHTEPBAI JIs 3 2 -
BEPOSTHOCTEN U BEPOSATHOCTH COOBITHS,
MaTeMaTHIeCKast MaTeMaTHYECKOTO OKUIaHHUS,
CTaTHCTUKA JUCTIEPCHH.
Monyns 12. Teopus | Jlek 17 HToroBoe moBTOpeHue 3 2 -
BEPOSTHOCTEN U
MaTeMaTHIeCKas
CTaTHCTUKA
Mopyns 12. Teopus |IIp 17 KonTponbHas pabota 4 o teme "Teopust 3 2 25 - [IpoBepsiemoe 3ananue 4

BEPOSTHOCTEUN U
MaTeMaTuyecKas
CTaTUCTHKA

BEPOSITHOCTEW M MaTeMaTHIecKas
craTucTuka"

o Teme "Teopus
BEPOATHOCTEN U
MaTeMaTH4yecKast




Bun

DopMBbI TEKYLLET0

N HanmeHoBaHMe TeM 3aHATHH Oobem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Tect HroroBoe TecTupoBanue 3 2 100 - HToroBelii TECT
IMA [TpomexyTouHas aTTectanus (IK3aMeH 3 0,25 -
110 HAKOIIUTEIILHOMY PEHTHHTY)
Kontpons |Kontpons 35,65 Bomnpocs! k 3k3amMeny
NeNo 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
TEOPETUYECKOTr0 MaTepraia, 00pa3loB PelICHHs PAKTUYECKHUX 3a/1aHHH, BBITOTHEHNE 3a1aHUH 15
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
TEOPETHUECKUX MOJIOKEHUHN U3yuaeMoro Kypca. Eciu CTyIeHT BUIUT HECKOJIBKO yTEH pelIeHHUs, TO
OH JIOJDKEH CPaBHUTH UX M BBIOpATh CaMblil pallMOHAIBHBINA. Perenue 3ama4 u MpuMepoB CIeayeT
u3Narath MoApoOHO, BBIYMCIIEHHUS pacrojaraTh B CTPOTOM MOPSAKE, OTAENsis BCIIOMOTATENbHbBIE
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET ClIeyeT MPOBEPSATh CIIOCOOaMH, BHITEKAIOIIMMH U3
cyllecTBa JaHHOM 3amaud. PelieHune 3amad ONpeen€éHHOrO THIA HYKHO MPOJOJLKATH 0
npuoOpeTeHust TBEPBIX HABBIKOB B PEIICHUH.

Bo BpeMs u3yueHus MOIyJsl CTYIE€HTBl CAMOCTOATENbHO BBIIOJHAIOT MPOBEPSEMOE 3aJaHuE.
[IpoBepsiemoe 3amaHue TOJDKHO OBITH BBIMOJHEHO aKKypaTHO, IMOCJEAOBATEbHO, 0OOCHOBaHHE
peIIeHus U OTBET 00s3aTebHBI B KAKJOM 3a/IaHUH.

Ha sx3ameHe BBISICHSETCS, TIPEXKIE BCErO, OTYETIIMBOEC YCBOCHHE BCEX TEOPETHUYECKUX U
MPaKTUYECKUX BOIMPOCOB MPOrpaMMbl U YMEHHE NPUMEHSTH IMOJTYYEHHBbIE 3HAHUS K PEHICHUIO
MpaKkTUYECKuX 3a/a4. [Ipu moaroToBKe K 3K3aMEeHY CTYACHT JODKEH MOBTOPHO MU3YUNUTh KOHCIICKTHI
JEKIHUH U PEKOMEHIOBAaHHYI0 OCHOBHYIO M JIOMOJIHUTENIBHYIO JTUTEPATYPY, TPOCMOTPETH PELICHUS
OCHOBHBIX 3aja4, PEeHIEHHBIX CAMOCTOSATEIHLHO W HAa MPAKTUYECKUX 3aHATHAX, & TAKXKE COCTABUTH
MMCbMEHHBIE OTBETHI HA BCE BOMPOCHI, BHIHECEHHBIE HA YK3aMEH.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
4 OIIK-1 "HpOBepﬂeMoe 3aganue 1 mo TeMe"
Juddepennmanbapie ypaBHEHUS
4 OIK-1 H'POBepﬂeMoe 3ajaHue 2 1o Teltflle
OrnepalinoOHHbIC UCYUCIICHUS
4 OIIK-1 ITpoBepsiemoe 3aganue 3 mo teme "Psiapr”
[Iposepsiemoe 3ananue 4 o reme "
4 OIlK-1 Teopust BeposATHOCTEN U MaTEMaTUYECKas
CTaTUCTHUKA"
4 OIIK-1 Bomnpocs! k 3k3ameny 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.
Hano nuddepenimanbHoe ypaBHEHUE IEPBOTO MOPSAIKA M €r0 HadallbHbIe ycnoBus. Haliaure
o0Iiee peneHrne dTOro YpaBHEHUS U ONPEICITUTE YaCTHOE PEIICHHE.

Bg)?/lh;ilia F(x,y,y)=0 HauvasnbHoe ycioBue
1 X-y -3y =x'e"; Y, =€, X =1.
2 y'-cosx+ysinx=1; Yo =2, X, =0.
3 y'+%:3inTX; Yo =1, xoz%.
4 y’—%:—Zlnx; Yo =1, xoz%.
5 w'+2y=%(; Yo=1 X =
6 y' — yCOS X =—COS X; Yo =3, X, =0
7 y +2xy=e"" sinx; Yo =1, X, =0
8 X2y +xy+1=0; Yo =2, X, =1
9 y'—y-tg><=ﬁ, Yo =5, X, =1
10 y'—%:(x+l)3; yO:%’ X, =1.




13211{1)(1)/11\;1;31 F(x,y,y)=0 HavansHoe ycioBue
11 y' = (y+1)(x+1)=0; Y, =0, %, =0.
12 J1i-x2y' —y=0; Yo =1, X, =0.
13 y'sin® x—y—1=0; Y, =0, xoz%.
14 y'sin® x—y =0; Yo =1, Xo:%-
15 y'cos? x—(y+1)=0; Yo =0, X, =0.
16 2xyy'—1=0; Yo =0, X, =1.
17 y'xsiny=1; yozﬁz, X, =1.
18 xy'—1-y?=0; Y, =0, X, =1.
19 xy’—\/mzo; Yo =—1, X, =1.
20 y'—ysin® xcosx =0; Yo =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.

- F(Xy,y)=0 Havamstoe ycroshe
1 y'-yx’ =0 y(0)=1
2 y'—yx’ =0 y(0)=1
3 y=yx =0 y(0)=1
4 y—yx</x =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




BEII_;)(I)/II\;ZI;a F(x,y,y)=0 HauanbHoe ycioBue
10 y'cos’ X —y =0 y(0)=1
11 1+ x?)y—y=0 y(0)=1
12 V1-xty-y =0, y(0)=1
13 y~(y +1(x +1)=0 x=0,y=0
14 y'sin? x—y—1=0 y(fj: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'—y/1-y* =0 y(1)=0
3aniaua 3.

Hano muddepennmanbHoe ypaBHEHHE BTOPOTO TOPSJIKA U €ro HavalbHbIe yenoBus. Halinure
o0I1ee penieHre TOro ypaBHEHUs U ONIPECNTUTE YaCTHOE PEIICHHE.

Bgﬁﬁi};a 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(7z)=0; y'(x)=2; y'(r)=-1
3 2xy" =vy'; y(9)=8; y'(9)=3.
4 V' =0y y(0)=0; y'(0)=1.
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+2x*)y"; y(1)=+e+1; y'(1)=+e.




Howmep

papHaHTa F(x,y,y,y")=0 HauansHoe ycioBHe
8 y" =sin’x; y(0)=5; y'(0)=18; y'(0)=0.
9 y' =2J1+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; y(0)="/; 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 33124 ONPEAEISIOTCS C TOMOILBIO TA0IHUIIBI 1, TprueM HOMEp BapHaHTa KOHTPOJIbHON
3a7auu 1 HaXOUTCS TIO TIEPBOH OyKBE (haMIIINHU CTY/IEHTa; HOMEp BapHaHTa KOHTPOJIBHOH 3a1aun 2
HaXOJUTCS 10 NepBOil OyKBe MMEHHU CTYAECHTAa; HOMEp BapHaHTa KOHTPOJIBHON 3aaun 3 HaXOJUTCs
0 IepBOIl OyKBE OTUECTBA CTY/EHTA.

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 c | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIOTHEHUHN POBEPSIEMOTO 3aJaHUSI HEOOXOIUMO CTPOT'O MPHUIEPKUBATHCS YKa3aHHBIX
HIDKe npaBuil. PaGoThl, BBINOJHEHHbIE 0€3 COOMIONEHMS STUX IPAaBWUJI, HE 3aUUTBHIBAIOTCA U

BO3BPALIAIOTCA CTYACHTY Ul IEpepadOTKH.




1. Kaxxnoe npoBepsieMoe 3a1aHne JOHKHO OBITh BBIMIOJIHEHO B OT/IEIBHOM TETpaIu B KJIETKY CHHUMHU
VI YEPHBIMHU YEPHUIAMHU.

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
yKa3aTh Ha3BaHUE yUeOHOTO 3aBesieHNs. B KoHIIe pabOTHI ClieyeT MOCTaBUTh ATy €ro BHITOJTHEHHS
Y TIOJIIUCH CTYZCHTA.

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
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTta. He cienyer mnpuctynarb K BBIIOJIHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHI0. OIBIT I0OKA3bIBAET, YTO Yalle BCETO HEYMEHNUE PELIUTh Ty WU
MHYIO 33J1a4y BbI3bIBAETCS TE€M, YTO CTY/AEHT HE BBINOJIHWI 3TO TpeOOBaHHUE.

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

Kpurepun oneHku:
- OIICHKA «3aYTEHOY BBICTABJISIETCS CTYICHTY, €CJIM TPaBUIILHO BBINOIHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYJIEHTY, €CJIM IPaBUIIbHO BBINOIHEHO MeHee 70 % 3aiaHuid.

7.2.2. IlpoBepsieMoe 3a1anne 2 mo TeMe ""OnepanuoHHbie ncuucaenus'
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

TunoBsle NpUMepPHI 3aTaAHUI
3anaua 1

1. Ucnonb3ys onpenenenne n300pakeHust 1 OCHOBHBIE CBOMCTBa peoOpa3oBanus Jlamnaca,
HaliTH u300pakeHWe ais 3ajaHHoro opuruHanal. Mcmonw3ys ompeneneHue wu300pakeHUs U
OCHOBHBIE CBOICTBa peoOpa3oBanus Jlamiaca, HailTu u300paXkeHue AJIs 3a1aHHOTO OPUTHHAJIA.

2. Jlns 3amaHHOTO W300paKEHHWS HAWUTH OpPUTWHAN, WCIONB3YS pa3ioKeHHue IpoOW Ha
npocTeliie, CBOWCTBO JIMHEHHOCTH, Tabmuny «OpUrHHAI-U300paKeHHe» WIM TeopeMmy
pasnoxeHust u Gopmyssl Ditepa.

N Opurunan N300paxkeHue
1 2 3
1
at
L te (r-2-(p-2)
1
1
3. cosat olp? +1
4 sml (—X—)p
a p2 +1 p2+4
e’ -sint (p+1)(p+2)2
2
. p
6. et -sin (—I—)
A p2+4 p2+9




N Opurnnan N3o0paxenune
1 2 3
2
oo p-+3p+4
7. e” .sin A EG;IYEr5
2
pc+1
> e Po-1P
5p+3
2 .
9. tesin gt (p_l)(p2+2p+5)
2
pc+14
e (7 4l )
1
3t
11. te @2+6p+£ﬂp2+6p+uﬂ
2
2
12, - L e
te p*+pc+1
2 3P
13. Cos X ( 5
p +lf
p
14. sin x (p—2)p2 1]
1
15. Cos(dt—,ﬁ’) m
sint QL__
6. S 7-p+p?
1
17. tshat m
2p3+p2+2p+2
18 A p5+2p4+2p3
2p+3
19. t2cht 0% +4p2 +5p
6p+1
20. e3tsht 021 4p+3
2
+ 2
21. e*sint 0 Z) s
22 t sin ot p—7
. sin —
p°—4p+3
23. e -sint 0’ sz)_4
+1
24. t?sint p—§p2+ P’
1—
25. shat P




3amaya 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(t) B

1 2 3 4 5 7

1. 1 2 2 0 1
2. 1 -6 9 0 4
3. 1 -1 -6 2 0
4. 1 0 -9 2-t 1
5. 1 0 -4 4t 0
6. 1 0 4 2cost 4
7. 1 0 1 t3 4 6t 0
8. 1 0 1 cost +sin 2t 0
9. 1 0 -4 42t 0
10. 1 0 9 t-2 0
11. 1 4 4 e3t 0
12. 1 0 1 sin2t 0
13. 1 0 1 e ly2 0
14. 1 6 5 t2_1 0
15. 1 6 13 sin4t 0
16. 1 0 4 —sint 1
17. 1 -1 0 - n 0

1+e

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




N A B C f() o 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
HaYaJIbHBIMH YCJIIOBUSIMU

N Cucrema J1.V. HauanpHble yciioBus
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,
' Z'+y+2z=sint. z(O):O.
3 y' -3z+y=0, y(0)=0,
' 7 —y-z=el. 2(0)=0.
4 y +7y—2=0, y(0)=1,
' 7'+2y+52=0. 2(0)=1.
5 y+7—z=¢, y(0)=0,
' 2y’ +17'+2z =cost. 2(0)=0.
6 y’—y+z=§t, y(0)=0,
' 2 +4y+27 =4t +1. 2(0)=0.
. y' -7/ =2y +2z=1-2t, y(0)=y'(0)=0,
' y'+27' +y=0. 2(0)=0.
8 y'=3y' +2y+27'-z2=0, y(O): y' 0):0,
' -y'+y+2"-57'+4y =0. 2'(0)=0,2(0)=1.
9 y'Z—Z, y(o):]"
' '=2y+2z 2(0)=1.




N Cucrema J1.VY. Hauanbnbie ycnoBus
1 2 3
y' -3z+y=0, y(0)=1
10 {z’—z—yzeZt. 2(0)=1
11 3y'+2y+27'=1 y(0)=0
' y'+4z7'+3z=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) =0,
' 2"+2y=t. 2(0)=z'(0)=0.
14 5y'+3z-12y =0, y(0)=2,
' —57"+13z -2y =0. 2(0)=3.
y' +4y+4z=0, y(0)=3
15 7' +2y+62=0. 2(0)=15
y'+y-2' =4et, 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'+z—y:et. 2(0)=1.
y'—y+22=0, y@)zayqn—L
19. {y”—Zy’:Zt—cosZt. z 0)=E.
20 y'+2" -2 +6y=e¥, y(0)=y'(0)=1
' y' -4y 7' +z7=1. 2(0)=z'(0) =0.
’ 5y'+3z =12y, y(0)=-1,
' 13z =2y +57. 2(0)=0.
’s y'+2=0, y(0)=2,
' 7'-2y-2z=0. 2(0)=7.
’s y' +y=3z, y(0)=1,
' 7'—e'=y+z. 2(0)=2.
24 y'+3y=-2, y(0)=0,
' I’=y-1. 2(0)=-1
0)=2
'=3z-Y, q '
25. { d 2(0)=0.

'=z+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 | CI | TII vy dD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIIOTHEHUH TPOBEPSAEMOTO 33JaHUSI HEOOXOIMMO CTPOTO MPUIEPKUBATHCS YKAa3aHHbBIX
HUKe mpaBui. PaGoThl, BbIMOIHEHHbIE 0€3 COOMIOACHHUS STUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BpAIIAIOTCSI CTYAEHTY JUIsl IEpepadOTKH.
1. Kaxxoe mpoBepsieMoe 3ajaHie JOIKHO ObITh BHITOTHEHO B OTACIBHOM TETPaIy B KJIETKY CHHUMU
WM YEPHBIMHU YEPHUJIAMHU.
2. B 3aronoBke paboThl Ha OOJIOKKE TETpaj JOJDKHBI OBITH SICHO HamucaHbl (paMuius, UMs U
OTYECTBO CTYJIEHTA, Ha3BaHWE JUCLMIUIMHBI, HOMEP IPOBEPSIEMOIO 3aJaHUs; 3/I€Ch )K€ CIEIyET
yKa3aTh Ha3BaHHUE y4eOHOro 3aBe/ieHus. B KoHIle pabOTHI clieAyeT MOCTaBUTh JIaTy €r0 BHIMOTHEHHUS
Y TIOJITUCH CTY/ICHTA.
3. B paboTy nomKHBI OBITH BKIFOUEHBI BCE 3a/1a4M, YKa3aHHbIE B 3aJJaHUU, CTPOTO MO MOJI0KEHHOMY
BapHaHTy. Pemienus 3agad Hajo pacrosaraTh B MOPSIIKE BO3pACTaHUS X HOMEPOB.
4. Ilepen pemieHHEM Kax10M 3aaun HaJI0 MOJHOCTBIO BhINUCATh €€ ycnoBue. Eciau ycnoBue 3a1auu
uMeeT oOuIyro (OpMyIMpPOBKY, TO, IEpPENHChIBas €ro, cleayeT OOIIMe [aHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3STBIMA M3 CBOEro BapuaHTa. He cienyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pelMB JIOCTATOYHOTO KOJIMYEeCTBa 33Jady IO Marepuany,
COOTBETCTBYIOILIEMY 3TOMY 3aJaHHI0. OIBIT TOKA3bIBAET, YTO Yalle BCET0 HEYMEHNUE PELIUTh Ty WU
MHYIO 33/1a4y BbI3BIBAETCS TEM, UTO CTYAECHT HE BBIMOJIHMII 3TO TpeOOBaHHUE.
5. Bce 3agaHus JOKHBI OBITH BBUIOKEHBI Ha CalT Ui NpPOBEPKH MpernojaBaTesieM B
COOTBETCTBYIOILIEM pa3zielie JUCIUILINHBI.

Kpurepun onenkmn:
- OLICHKA «3aYTE€HO» BBICTABIIAETCS CTYICHTY, €CIIU MPaBUILHO BINOIHEHO He MeHee 70 % 3aganHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYAEHTY, €CIIM IPaBIUIIBHO BBINIOJIIHEHO MeHee 70 % 3anaHuil.

7.2.3. lIpoBepsiemoe 3aganmne 3 mo reme "Paapl’

(naumenosanue oyeHouHO20 cpeocmsa)

Tunossie npuMepsl 3a1aHUI
3amaua Ne 1

o0
I/ICCJ'IGJIOBaTI) CXOUMOCTD YHCIOBBIX PA10B Z Un
n=1

No OOmmii unen psaga U,
2
1 a) (3n+2)! ; 0) ( n+2j ;B) |n2[1+ij ;T) (—1)”+l ._(2n+1)
10" 3n-1 2n n(n+1)




No OOmmii unen psaga U,
Inn 1 a( n Y
2 N0 G en_tim) — Lo (1)
Y ) & ninn(inIn ny’ 0 (Y (2n+1)
1 14N 2n-1 (-1
3 B .
) JnZion’ ) sin n® "’ )(3n+1] 1) In(n+1)
3n+2 n
4 ) t T n . _1)
* Ton nartg g D U g T
. 1- cos\/_ 6 1.3.5.(2n-1) [4n—1j”. (-1)
B) | —— | ;1)
n®+n-1’ 3"(n+1) 3n+2 nin(n+1)
n+3 72n n n2 (_1)n+1
6 6 . . _ 7
v )(2n—1)3’B)(4n+3j " 2n+3
. n-=2 n? nel)" 1 Vi
7 n -6 . L. _1”_ el
a)Smn2+5’ )(n 2)"B)[ n j 2"’F)( ) %8
n 3 n+1 _ n+1. 3
8 a) : 5 4n° )2 ,r)( ZhlL
(n+1)(n+4) (n+1) > 7 n" 2"
. 1.4.7_(3n—2) n (o
9 s . . .
a) sin 5w 0) =) (4n+1) +7) (2n-1)
2 2n+1 n
10 a) ! ; 0) n ;B)( j ;T) )
5n+1" " (3n) 3n+1 nln 2n
6 n" .7 n N+l
11 a) 4n2_9;6) ﬁ;B) n!-sm?;r) (-1 5
1 Jn 1+n Y 2 sin/n®
12 ;6 iB) [ —— | 1) (1)
? (n+2)|n(n+2) Ve ? (1+an n (Y nJn
13 a) n- tg o ; 0) arcsm1 B) 22“ r) (2” Er_41))22n+4 :
1 N\ 1 1 (-2
14 ? Jn+1’ )(+nj o ™ nintn n+c03[ 2 j
Vn+4
n2 n+1
15 2 (n+2j ) ni/n )(—1) (2n+1).
ni1 ) (301 3"+2° n(n+1)
(3n+2)| ( 1y? .
16 ; 0 7 -1)
: 5n +2 ) 10" 2" 0 () ninnvinInn
3" 1020 (1+n?) 2 (2n-1Y'
17 6 ;o) (1) -
e @y )[1+n3J 0 () (3n+2j
in 6"(n —) ( n jzn -1’
18 .6 ;B) VNl ——| ;1) L
Y ein DM 301) D
19

a) on-lg n6) [n;—lj 1 . B) tgir) (_1)n+ on

on’ 4n’ ni




OOmmii unen psaga U,

o (=1)"sin
20 1 2J_
. 6) nlisin —; B) ¥n ;1) ——0
Y Gnrainiensa) O MY (Zn +1j D et
3amaua Ne2

o n
Haiitu HHTEPBAI CXOAUMOCTH CTCIICHHOI'O psaaa ZanX

. UccnenoBaTh CXOOUMOCTH psija Ha

n=1
KOHIIaX MHTEpBaja
Ne Koa¢ddunuenr a, Ne Koa¢pdunuenr a,
1 3 4 5 ll n+1
2) (n+1) . 6) n’ a) nl; 6)( )
nl 2"
2 2" 1 12 :
a) ; 0) : n! n
n+. ; 6
n(n+1)” " nl0 a) (n+1) ) (n+1)
3 2n) 1 13 n 5
a) ( I:)' .6 2) 2 - 6) n
n (n+2)In(n+2) Jen-1)3 " (n+1)
4 3"n! 1 14 Jﬁ N
;0
? (n+1)° ) n10""* Sy \/_
5 n 1 15 1 4
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3amaya Ne 3

b

BeluncnuTh ONpeneseHHbld UHTErpas Jf(X)dX ¢ TouHocTer0 10 0,001 myrem pasnoxeHus

0

HO}II)IHTeraJ'II)HOI\/'I q)YHKIII/II/I B CTEIICHHOH pAaaA U MOYJICHHOT'O MHTCTPUPOBAHUA MMOJYUYCHHOTO psAaa

Ne

Oyuxius f(x), b

Ne

Oynxkius f(x), b

11

1_ e—ZX
X

00,1




No Oyuxius f(x), b Ne Oynxkius f(x), b
sin 0,5x 1
2 —;0,5 12 —15
X V27+x°
3 sin(xz);l 13 In(1+x/%;1
4 cos+/x; 0,5 14 e¥:0,2
1 1
5 ;01 15 —1
V8+x° V16+x*
6 arctg(x?); 0,75 16 cos(4x?); 1
H 2
7 S'”X(j‘ )05 17 Jxsin x; 1
—2X
8 Y 18 e 10,1
X
9 xe > 0,5 19 sin(100x?); 0,1
10 xIn(L-x?); 0,5 20 1-e’. o,
X
3amaya Ne 4

Haiitu Tpu mnepBbIX, OTIUYUTEIBHBIX OT HYJSI, WiCHA Pa3joKEHUs B CTCIICHHOW P pelleHHe
y = Y(x) muddepennmansaoro ypasuenus y' = f(X,y), yIOBICTBOPSIOIIEr0 YCIOBHIO y(0)=y,

No y'=f0.Y); ¥ Ne y'=f(xY): Yo

1 y' =cosx+Yy?; y,=1 11 y' =2x*+vy?%; y,=0,1
2 y =e*+y*; y,=0 12 y' =4x-01y?; y,=1
3 Y =y+y?; y,=3 13 y =x*+y?; y,=1
4 y' =2’ —xy; y,=0 14 y' =x*+0,2y; y,=1




Ne y'=f(xy); ¥, Ne y'=1(xy); vo

5 y' =sin x+y?%; y,=1 15 y =xy+y*; y,=0,1
6 y'=e*+y; y,=4 16 y' =2x-Yy?; 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+xX*+y%; y,=5 20 y' =x*-2y*; y,=0

3amaua Ne 5

Paznoxute B psin @ypbe nepuoauyueckyro (YHKIUIO, 3aJaHHYIO Ha TOJIYNEepUOJIe [0,|] 1o

cuHycaM uiu 1o xocunycam. Iloctpouts rpaduk GyHKIMM U rpaduK CyMMBI MOJTYYEHHOIO psaa

Dypse.
Ne f(x)
1
1+sin x, OSXSE;
0 KOCHHYCa
f(X)z _ 110 KOCUHyCam
0, —<x<rx
2
2 0, OSXSQ
£(x)= 2 10 CUHYCaM
—cosX, Z<x<z
3
0, OSXS%;
f (X) = 110 KOCUHYyCaM
. T
—SIN X, —<X< .
2
4 0, OSXSE;
f (x) _ 2 M0 CUHYCaM
COSX, T <X< 7.
2
5 .
sin X, OSXSE;
110 KOCUHYCam
)= Y
0, —<x<m.
2




f(x)

T
1+cosx, 0<x<=—;

f (x): 2 110 CUHyCaM
0, L<xs<nx
"2
0, 0<x< < —
10 KOCHHYCaM
COS X, — < X< .
0<x S
0 CHHYyCaM
V4
—-sinX, —< X<
2
0, 0<x<2;
f(x)= 2 110 KOCUHYCaM
V4
—COSX, —<X<r.
2
0, 0<x< %;
F(x)= [0 CHHYyCaM

. T
Sin X, ESXSﬂ'.

1-sinx, OSXSE;
f (x) 2 10 CUHYCaM

0 F<x<nr
2

0, 0<x<”:
f (X): 2’ M0 KOCHHYyCaM

T
—COS X, ESXSE.

l1-cosx, 0< xsg;
£() 2 10 CUHYCaM

10 KOCHMHYCaM

—
—~
>
—
Il
N

f(x):{l_sm X, 10 CUHYCaM

. T
1-sinx, 0<x<=—;
2 0 KOCHHYCaM

0, L<x<ar
2




Ne f(x)
17 0, 0<x< E;
F(x)= 2 0 CUHYCaM
1—cmx,%sx3n
18
0, 0<x< E;
f (x) _ 2 10 KOCHUHYCaM
1-cosx, %SXSE
1
o 0, 0<x<Z;
f (x) _ 2 110 CUHYCaM
LﬁMX,ESXSﬁ
2
20
QOSXSf;
f(x)= 2 110 KOCUHYCaM
1—smx,%SXsﬂ

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

IIpoBepsiemoe 3amanue 3 no teme "Psaapl’ BBINOJHSETCS CTYAEHTAMHM CaMOCTOSITEIbHO U
JIOJKHO OBITh CIIaHO NPENOAABaTEII0 HA IPOBEPKY B cucTeMe «PocaucranT» 10 3a4€THON HEAETH.
Ha BbINONIHEHHE NMPOBEPSIEMOro 3afjaHus OTBOJAUTCA 25 yacoB. Homepa BapuaHTOB MPOBEPSIEMBIX
3a/laHuil ONpeAeNA0TCA ¢ MOMOIIbIO TaOMUIB! 1, MpUYeM HOMepa BapHaHTOB KOHTPOJIbHBIX 3a/a4 1
U 4 HaxonATCs MO NepBoil OykBe (paMuiInuu CTyAEHTa; HOMEpa BapMaHTOB KOHTPOJIBHBIX 33/1a4 2 U 5
HaXOJATCS 10 MepBOil OyKBe MIMEHM CTY/AEHTa; HOMEp BapHaHTa KOHTPOJIBHOM 3a7auu 3 HaXOAUTCA
10 NIepBOil OyKBE OTYECTBA CTY/EHTA.

Tabmumna 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 PU | CII | T.II Vv DD | XII
No Bap. 11 12 13 14 15 16 17 18 19 20

ITpu BBIOTHEHUHU TTPOBEPSIEMOTO 33JaHHUsI HEOOXOIUMO CTPOT'0 MPHUIEPKUBATHCS YKa3aHHBIX
HIDKEe TpaBwil. Pa0oThl, BBITOTHEHHBIE O€3 COONIONEHHS] STHUX MpPaBWI, HE 3a4YHUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul EepepabOTKH.
1. Kaxxmoe mpoBepsieMoe 3a1aHne TOHKHO OBITh BBITIOIHEHO B OT/IEIBHOM TETPaIu B KJICTKY CHHUMHU
WIN YEPHBIMH YepHUIIAMH.
2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaad IOJDKHBI OBITH SICHO HANHMCaHBI (paMuiIHs, UMS H
OTYECTBO CTYJEHTa, Ha3BaHUE TUCLUIUIMHBI, HOMEP MPOBEPIEMOro 3aJaHMs; 3/1eCh XK€ CIeIyeT
yKa3aTh Ha3BaHWE YyUeOHOTO 3aBe/ieHNs. B KOHIIe paboTHI ClieyeT MOCTAaBUTh ATy €TI0 BHITOTHEHHS
U TOAIHUCH CTYJICHTA.
3. B paboTy n0KHBI OBITH BKITFOUEHBI BCE 3a/1a4, YKa3aHHBIC B 33JaHUH, CTPOTO T10 TIOJI0KEHHOMY
BapuaHTy. Pemenns 3agad Haslo pacrosiarate B MOPsJIKE BO3PACTaHUs UX HOMEPOB.
4. Ilepen pemieHueM Kaxk10i 3a71a4u Ha/10 MOJHOCTHIO BhINMCATh € ycioBue. Eciu ycnoBue 3agaun
uMeeT o0y (OpMYITHPOBKY, TO, IEPEMHUCHIBAas €ro, CIeAyeT OOIIHMe aHHbIE 3aMEHUTh
KOHKPETHBIMH, B3ATBIMH U3 CBOEro BapuaHTa. He crnenyer npuctynaTb K BbINOJIHEHUIO
KOHTPOJIBHOTO ~ 3a/laHUsl, HE pEIIMB JOCTaTOYHOIO KOJMYECTBA 3ajad Mo Marepuany,
COOTBETCTBYIOLIEMY 3TOMY 3a/1aHuI0. OIBIT MOKA3bIBAET, YTO YaIle BCETO HEYMEHHUE PEUIUTD TY WU
MHYIO 3371a4y BbI3bIBAETCS TE€M, YTO CTYAEHT HE BBIIOJIHII 3TO TPEOOBaHMUE.



5. Bce 3amaHusi AOKHBI OBITh BBUIOKEHBI HA CalT Ui TPOBEPKHU MPENoJaBaTeNieM B
COOTBETCTBYIOIIEM pa3/eiie JUCLUIIINHBL.

Kpurepun oneHku:
- OIICHKA «3aYTEHOY BBICTABJISIETCS CTYJICHTY, €CJIM TPaBUIILHO BBINOIHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3aYTEHO» BBICTABJISETCS CTYJIEHTY, €CJIM IPaBUIIbHO BbINOIHEHO MeHee 70 % 3amaHuid.

7.2.4. IIlpoBepsiemoe 3aganue 4 mo reme

"Teopusi BEPOATHOCTEH M MATEMATHYECKASA CTATUCTHKA"'
(HaumeHo8aHue OYEHOUHO20 CPeOCcmea)

TunoBble npuMepbI 3aJaHNIH

3anauva 1.
Pemmte 3amaqy, MCTIOIB3YsI TEOPEMBI YMHOKCHUS U CIIOKCHHS.
B onnoit kopzune N ¢uoneroBeix 1 M 3enenbix kyOuka, Bo BTopoit — V ¢uonetoBbix u C
3eJIeHBIX. BBITACKMBAIOT TIO OJTHOMY KYOUKY M3 KKIOW 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 3aauy Ha noBTOpSIrOIIMECS COOBITUS (MCIOMNB3Ys JIOKAJIbHYIO TeopeMy Jlannaca wim
MHTETpalIbHYI0 Teopemy Jlamaca).

Nwmeercs N notepeiinpix Owiietuka. BepoATHOCTh BBIMIpaTh MO KaXIOMY paBHa P.
Omnpeznenurte, 4TO BEIMTPAIOT OT M1 _JT0 M2 MPUOOPETEHHBIX OUIIETHKA; POBHO M OMIIETUKOB.

Ne N D m 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
3amaya 3.

Jlaubr 06bem BoiOOpKH N BbIOOpOUHAs cpennsis X, CpeaHee KBaAPaTHYHOE OTKIOHEHUE O .

HyXHO BBIYMCIUTH JOBEPUTEIbHBIC WHTEPBAJBI ISl OLCHKA MaTeMaTHYeCKOro OXugaHus M
HOPMAaJIbHOI'O paclpeaesieHus ¢ HaaexKHOCThIo 0,95.

No Hcxomgnnie maHabIe
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 X =74,99 o =24 n=576
20 X =74,98 o0 =25 n=625

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUSA

[Tposepsiemoe 3amanue 4 o teme "Teopus BEpOATHOCTEH M MaTeMaTHYecKash CTaTUCTHKA'
BBITTOJIHSCTCS CTYI[eHTaMI/I CaMOCTOJSTCIIBHO U JOJDKHO 6LITI> CIaHO HpenonaBaTemo Ha HpOBepKy B
cucreMe «PocmaucranT» no 3auétHoil Hemenu. Ha ero BeimosiHeHHne oTtBoauTes 25 yacoB. Homepa




BapUaHTOB KOHTPOJBHBIX 33J[au OMpPEIEIISIOTCS C MOMOILBI0 Tabiauibl 1, mpuyeM HOMEp BapHaHTa
KOHTPOJIbHOM 3amaun 1 HaxoauTcs Mo mepBoil OykBe (amMuiIMU CTyJIeHTa; HOMEpP BapHUaHTa
KOHTPOJILHOM 3a7jaud 2 HaxOJHWTCA IO TMepBOH OykBe KMMEHHM CTY/AEHTa;, HOMEp BapHaHTa
KOHTPOJIbHOM 3aj71aui 3 HaXOJUTCS 10 NepBOi OyKBE OTUYECTBA CTYEHTA.

Taomuma 1
BbykBa A b B r pi| E.E K3 u K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BbykBa M H,IO 0.4 II P c | T,1 Yy (ORC] X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpu BBIIOJTHEHUHU TPOBEPSIEMOTO 3aJaHUsI HEOOXOIUMO CTPOI'0 MPHUIEPKUBATHCS YKAa3aHHBIX
HIDKEe TpaBwil. PaboThl, BBIOMHEHHbIE 0€3 COONIONEHHS 3THUX MpPaBWI, HE 3aUYUTHIBAIOTCA U
BO3BPALIAIOTCA CTYACHTY Ul IepepabOTKH.
1. Kaxxioe npoBepsieMoe 3aJJaHue JJOJKHO ObITh BHIIIOJHEHO B OTAEJIbHOM TETPay B KJIETKY CHUHUMU
WIN YEPHBIMH YEpHUIAMH.
2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaau MOJDKHBI OBITH SICHO HAmHMCaHBl (paMuiIns, UMs H
OTYECTBO CTYJEHTa, Ha3BaHUE NUCLUIUIMHBI, HOMEpP MPOBEPSIEMOro 3aJaHMsl; 3/1eCh XK€ CIeIyeT
yKa3aTh Ha3BaHUE y4eOHOro 3aBe/ieHUs. B KoHIle paboThI clieayeT MOCTaBUTh J1aTy €ro BhIIOIHEHUS
U MOAIHUCH CTYJICHTA.
3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 33/1a4H, YKa3aHHBIEC B 3aJJaHUU, CTPOTO 110 TIOJI0KEHHOMY
BapuaHTy. Pemienus 3aau HaJlo pacroiarate B OpPsJIKE BO3PACTAHUS UX HOMEPOB.
4. Ilepen pemieHMEM KaxI0H 3aa4u HAJI0 MOJHOCTBIO BhIUCATH €€ ycloBue. Eciu ycioBue 3agauu
uMeeT oOLIyl0 (OPMYIHUPOBKY, TO, HEpeNuChIBas €ro, cieayer oOllue JaHHbIE 3aMEHUTb
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynath K BbIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHi0. OIBIT TOKA3bIBAET, YTO Yallle BCET0 HEYMEHUE PELIUTh Ty WU
MHYIO 33J1a4y BbI3bIBAETCS TEM, YTO CTY/AECHT HE BBINOJIHUI 3TO TPeOOBAHHE.
5. Bce 3amaHusa nomkHBI OBITH BBUIOXKEHBI Ha CalWT Ui TNPOBEPKHU IPENOJIaBaTeeM B
COOTBETCTBYIOILEM Pa3Zeiie JUCIUIIINHBI.

Kpurepun onenkmn:
- OIIEHKA «3aYTEHOY BBICTABJISIETCS CTYICHTY, €CJIM TPaBUIILHO BBINOTHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISIETCS CTYACHTY, €CIIH IPaBUJIBHO BBINOJIHEHO MeHee 70 % 3anaHuil.



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

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3




BOHpOCBI K 3K3aMEHYy

Kakue ypaBHenus HasbiBatotcs quddepennpansueiMu. [Tpumep.

UTo Ha3pIBAIOT pemeHneM auddepeHnuanbHoro ypapaenus. [pumep

UT0 Ha3hIBAIOT HAYAJIBHBIMH YCIOBHSIMHU 111 i depennmanbaoro ypasHenus. [pumep

UTo Ha3BIBAOT OOITUM pemeHueM s AuddepeHInaIbHOTO YpaBHEHHS (N-0T0 MOPSIIKa)

Teopema Ko o cymecTBoBanuu pemenus nuddepeHaabpHoro ypaBHeHus 1-oro nopsiaka

Juddepennmanpupie ypaBHEeHHs 1-0T0 MOPSIKa M METOJIbl OTBICKAHUS X PEHICHUS:

Juddepenunansubie ypaBHEHUs 2-0r0 MOPAIKA, JAOMYCKAIONIMe MOHMWKEHHUE Mopsaka 1-oro
TUIIa 1 METOJI OTBICKAHUS UX PEIICHHUS.

Juddepenunansubie ypaBHEHUs 2-0r0 MOPAIKA, JAOMYCKAIONIME MOHMWKEHHUE MOpsIKa 2-0ro

8 THIIA U METOJI OTBICKaHUs UX PEUICHUS.

9 Juddepennmanbaple ypaBHEHHsI 2-0T0 MOPSAKA, AOMYCKAIONINE MMOHIKEHHE MOpsAAKa 3-€ro
THIa U METOJ OTHICKAHMS UX PELICHHUS.

10 HHHeﬁHEIe onHOpoaHble nuddepeHInaNIbHbIE YpPaBHCHHS N-Or0 IMOPSIKA, CBOWCTBA €ro
[pereHHI.

11 |Crpyxkrypa obmiero pemenust JJOIAY n-oro nopsaxa.

12 Onpenenenne JWHEHHONH 3aBHCUMOCTH (QYHKUMH. YCIOBUS JHHEWHOW 3aBUCHMOCTH U
ITMHEHHOM HEe3aBUCUMOCTH ABYX (DYHKITHIA.

13 |Onpenenutens BpoHCKOTO M €ro CBOWCTBA.

14 Jlunelinble ogHOpoAHbIe AUddepeHnnanbHble ypaBHEHNUs BTOPOTrO MOPSAIKA ¢ HOCTOSHHBIMU
KodQpHUIHEeHTaMH.

15 CrpykTypa 00111ero penieHus JNHEWHBIX 0JTHOPOAHBIX TU(PepeHINATHHBIX YPaBHEHHS BTOPOTO
nopsiika ¢ HOCTOSHHBIMU K03 duiimenramu.

16 XapakTepuCTUUECKOE ypaBHEHUE JUIsl TMHEUHBIX OJJHOPOIHBIX AU PepeHIInaIbHbIX YpaBHEHMS]
BTOpPOTr0 MOpsiAKa ¢ HOCTOSHHBIMU KO3 (hUITMEeHTaMHU.
Bun oOmero pemieHusi JUHEHHBIX OAHOPOAHBIX U EpPEHIMATBHBIX YpPaBHEHHUSI BTOPOTO

17 [mopsiika ¢ MOCTOSHHBIMU KO3(PHUIIMEHTaMHU JUIsl CITy4yaeB, KOTAa KOPHU XapaKTepUCTHYECKOTO
ypaBHEHHUsI IEHCTBUTENIbHBIE Pa3IMYHbIe YUCIIA.
Bun oOmiero pemieHus JUHEHHBIX OAHOPOAHBIX UG EPEHIMATBHBIX YpPaBHEHHUSI BTOPOTO

18 [mopsizka ¢ MOCTOSHHBIMU KOA(PHUIIMEHTaMHU JUIsl ClTyyaeB, KOTJa KOPHU XapaKTepUCTUYECKOTO
ypaBHEHUsI TE€HCTBUTENIbHBIE OIMHAKOBBIE YHCIIA.
Bupn oOmero pemieHuss JMHEHHBIX OJHOPOJHBIX AHU(D(EepeHLIUaTIbHBIX ypaBHEHHS BTOPOTO

19 [mopsinka ¢ MOCTOSHHBIMU KOX(PPHUIIMEHTaMHU [UTSI CITydaeB, KOTJAa KOPHU XapaKTEPUCTUIECKOTO
ypaBHEHMs KOMIUIEKCHBIE YHCIIA.

20 |JIuneiinsie HeOgHOPOAHBIEC AU epeHnanbHbIC ypaBHEHHS N-0TO MOPSIKA.

21 CrpykTypa 00111€ero pereHus JIMHEHHBIX HeOJHOPOIHBIX AU (hepeHIHAbHBIX YPaBHEHUS N-0T0
[opsiIKa.

99 Meton Bapuaii IpoOU3BOIbHBIX MOCTOSHHBIX Ul OTHICKAHUS YAaCTHOTO PEIIECHHUs JINHEHHOTO
HEOTHOPOAHOTO M depeHIINaTFHOI0 YpaBHEHUsI BTOPOTO MOPSIJIKA.

23 |lIpaBas wacth cnenuansHoro Bujga JIHJY 2-oro mopsijika ¢ mOCTOSHHBIMU KO OUITMEHTAMH.
Metoa HeonpeelneHHbIX K03((OUIIMEHTOB ISl OTBICKAHHUS YACTHOTO PEIIEHUS] HEOHOPOIHOTO

24 [muHeiHOTO MU EepeHINATEHOTO YPaBHEHUS BTOPOTO MOPSAKA C TPABOI YaCThIO CIIEIUATEHOTO
BUIA.

25 [[IpeoOpazoBanue Jlamaca

26 [OpuruHansl ¥ UX N300paKEHUS

27 |CpoiicTBa npeobpazoBanust Jlamnaca

28 [Tabiuia opuruHaIoB U U300paKEeHUIN

29 [O6paTtHoe mpeoOpazoanue Jlamiaca

30 [Teopemsl pa3noxkeHus




31

OrniepallmOHHBINA METOJ] peIeHUs TMHEHHBIX U depeHINaTbHBIX YPAaBHEHUN U UX CUCTEM

32

Uto Takoe yucioBoi psxa. IIpumep. Uro HaswiBaeTcs cymMMol psna. Kakoi psanx HaszblBaeTcs
CXOIAIIMMCS, KaKoU pacxomimmmcs. beckoHeyHast reomeTpudeckasi IpOrpecchsi ¥ €€ CyMMa

33

HeoO0XxoauMblii IpU3HAK CXOAMMOCTH YHUCIOBOTO psaa. Kak ero Mo>KHO HCIONB30BaTh s
MCCIIEIOBAHMSI CXOIUMOCTH psifia

34

JlocTaTouHble NPU3HAKUM CXOJUMOCTH PSJIOB C IOJIOKUTEJIBHBIMUA 4JI€HAaMHU (CpaBHEHUS,
Jlanam0Oepa, paguKaibHbli, HHTErpaiabHbIi). [IpuMepsl

35

3Hakouepenyromuecs psansl. Teopema Jleitbnuna u e€ ucnonb3oBaHUE A MPUOTMKEHHBIX
BHIYMCIICHUI CYMMBI psifia

36

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

37

CreneHHol psia. MHTEpBan cX0AMMOCTH CTENIEHHOTO Psifia, Pallyc CXOJIMMOCTH, KaK €ro HauTu

38

Psnbt Telinopa u Maknopena ans pynkuuu f(x). Ipumepst muist dyskiuit: cos(x), sin(x), In(1+x),
exp(x).

39

lcnonb30BaHue PAOAOB U1 BBIUKCIICHUH HpI/I6J'II/I)KeHHbIX 3HAYCHUM (I)YHKHI/Iﬁ " OIIPCACICHHDBIX
MHTCIPAJIOB C 3aJIaHHO# TOYHOCTBIO

40

Tpuronomerpuueckuii psag. Koappunmentsr @ypoe, psg Pypbe 11 QYHKIHHA ¢ TIEPHOAOM 2 T

41

Paznoxxenue B joj: i CDpre YCTHBIX U HCUCTHBIX IMCPUOJUICCKUX (bYHKI_II/Iﬁ

42

DyHKIMOHANBHBIN psJl. O0IacTh CXOIMMOCTH Psijia.

43

CBOIICTBa CTETICHHBIX PSIIOB

44

lcrionb30BaHue psIOB i OTBHICKAHWS MPHOJIMKEHHBIX pemieHuil audQepeHnuanbHbIX
ypaBHEHUI

45

Ycnosue upuxie ans GyHKIMu

46

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

47

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

48

Paznoxenue B pag Pypbe Henepuoandeckux GyHKIUH

49

OproroHanbHble Ha oTpe3ke [a; b] pyHKIMM

50

DopMyITbl KOMOMHATOPUKHU

51

Uro Ttakoe wucneiTanue, coObiThe. Ilpumep. Kakue coOBITHS Ha3bIBalOT ClIy4alHBIMHU,
TOCTOBEPHBIMH, HEBO3MOXHBIMU. [Iprmep

52

Kakye coOBITHSA HA3BIBAIOT HECOBMECTHBIMU, HE3aBUCUMBIMU. HpHMep

53

Uto Takoe cymMma coOBITHI, Tpon3BeaeHue coobITuil. [Ipumep

o4

Kaxue coObITHSI HAa3bIBAIOT MPOTUBONOIOKHBIMU. [Ipumep

55

Uto Takoe mosiHas rpynmna coObITHil. YTO Takoe aeMeHTapHble UCX0/1bl ucnbiTanus. [Ipumep

56

UTo Takoe OTHOCHTENIbHAs 4acToTa CO6BITI/I$I, B 4€M 3aKII0YaeTCs CBOMCTBO YCTOﬁqHBOCTH
OTHOCUTCIIBHBIX YaCTOT, YaCTOTHOC OMPECACIICHUEC BEPOATHOCTH COOBITHSA

57

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

58

YcioBHas BepoATHOCTh. BeposaTHOCTH mpousBeneHHsl coObITHI. BeposTHOCTh mpousBeneHUs
He3aBHCUMBIX coObITHI. [Tprmep

59

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHIH. BEpOSTHOCTH CYMMBI COBMECTHBIX COOBITHH.
[ Ipumepsl

60

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

61

AcUMITOTHYECKHE (POPMYIIBI.

62

CirydaiiHast Benn4nHA. JIMCKpeTHBIE M HENPEPBhIBHBIE cllydaiiHble BennuuHsbl. [IpuMep

63

3aKoH pacnpesesieHus: AMCKPETHOM cirydaiiHoM BennuuHsbl. [Ipumep

64

UnciioBble XapaKTepPUCTUKU CIyYaiHBIX BEMMYMH (MATeMaTH4ecKoe OKHIAHUE, TUCIIEPCHs,
CpelHee KBapaTuiecKoe OTKIOHeHUe). UTo OHM XapaKTepu3yIOT H KaKOBBI HX CBOMCTBA

65

Kak HaliTh MaTeMaTHyecKoe 0XKMJIaHNE U TUCIIEPCUI0 TUCKPETHOMN CIIy4ailHOM BEIMYHUHbI

66

DyHKIUS pacpeneneHus: BeposaTHocTel F(X) v mI0THOCTE pacnpeeneHus BeposiTHocTel f(X)

HENPEPBIBHOW CIIy4allHOW BEJIMYHMHBI, X CBOMCTBA




67 |[MartemaTH4ecKkoe OXUJaHUE U AUCTICPCUS HEPEPBIBHOM CITy4YallHON BETUYMHBI
Kak HalTH BEpOSATHOCTH IONAJAHUS CIIy4alHOW BEJIIMYMHBI B 33JaHHBIM MHTEPBaJ, €CIHY|
68 [M3BecTHa IUIOTHOCTH pacrpeneneHus BepoatrHocTell f(x). UTo reoMeTpuyecku BbIpaXkaeT 3Ta
BEPOSITHOCTh
69 HopmanpHblii  3aKOH  pacripefesieHusi, rpaduk IUIOTHOCTH pPACHpelesieHHs, YHCIIOBbIE
XapaKTePUCTUKU
Kak HalTH BEpOATHOCTH TOIO, YTO Clly4aiiHas BeIWYMHA C HOPMAJIBHBIM 3aKOHOM|
70 |pacnpeneneHus NpUMeT 3HaUE€HUE MEHbIIIE 3aJJaHHOTO X1; OOJIbLIE 3aJaHHOTO X2; HA UHTEPBaJe
(x1,X2) ¢ momonipio GhyHkImu Jlamnaca
71 ['eHepanbHas U BBIOOPOYHAs COBOKYITHOCTH, KaKasi BIOOpKa Ha3bIBA€TCs PENPE3EHTATUBHON U
KAk €€ MOoJIyYUTh
72 Kakue OLlEHKM Ha3bIBAIOTCS HECMEUICHHBIMHU, COCTOSTENIBHBIMU. UTO SBISETCS HECMEIEHHOU
OLICHKOW MaT.0UIAaHUsl, AUCIIEPCUH U KaK UX BBIUMCIHUTH 110 BBIOOPOUHBIM JJAHHBIM
73 Kaxas 3aBUCUMOCTb MEX/1y BETUUMHAMU HAa3bIBAETCS CTATUCTHUECKOM, KaKasi KOPPEISILIMOHHOM.
[ Ipumep Ha rpadukax paccenBaHus
74 |JloBepUTENbHBIN UHTEPBAJI JJ11 BEPOSITHOCTH COOBITHUS, MAT.0’KUJAHUS, TUCIEPCUU.
7.3.2. Kputepuu 4 HOPMbI OLEHKH
®opma
NPOBECHUSA
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOM
aTTecTaluu
Crynent nomayuun 80-100
0aJIoB: 3a BCE MTPOBEPSEMbIE
«OTJIMYHOY 9
3aJJaHUs U UTOTOBBIN TECT B
CyMMe JICJICHHOM ITONoJIaM
Crynent nomayuun 60-79 6annos:
3a BCce IIPOBEpsieMbIe 3aJaHus U
«XOpOILO» .
UTOTOBBIN TECT B CYMME
JIEJIEHHOM MOITOJIaM
4 OK3aMeH
Crynent nomyuun 40-59 6annos:
3a BCce IIPOBEpsieMbIe 3aJaHus U
«yZOBIETBOPUTEIILHO» .
UTOTOBBIN TECT B CYMME
JICJIEHHOM MOIToJIaM
Crynent nomyuns MeHee 40
0aJuIoB: 3a BCE MPOBEPSEMbIE
«HEYAOBJIETBOPUTEIBHO» 9
3aJJaHUs U UTOTOBBIM TECT B
CyMMe JICJICHHON ITONoJIaM




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

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

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

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

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxesckuii C.B.

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

VueOHuk

2018

OBC
“ZNANIUM.COM”

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

MaremaTuka : yueb. nocobue /

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

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

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

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

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

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

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0Ho- Hay*Hon
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
i IBC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JIEKTPOHHBIH // DIIeKTpOHHO-OnOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTENIEH
2 | ©@wmnoa E.E., CepreeBa | Maremartuka: YueOnoe nocodue / E.E. YyeOHoe mocobue 2015 3bC
J.B., Cnob6oxackas U.H. ®ununosa, [[.B. Cepreesa, “ZNANIUM.COM”
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocodoue, yueoHo- Hay-ion
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) TI'ox m3panus ounoaunorexe /
n/n MeTOoAMYEeCKOoe nmocodue,
HpPAKTHEYM, 1p.) HaumenoBanue
P AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | Benmoycosa B. 1., Bricirast matematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC
EpmakoBaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii ¢penepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPU3UP. TIOTh30BaTENCH




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

—OcCHOBBI BbICIIICH U TcKkpeTHOM Matematuku // [Ily6osuu A.A., Knouxos FO.B. CipaBo4HUK
/ Bonrorpan, 2015. Pesicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsx / bapaayn, 2014. Tom Yacts 1 JIuneitnas anredpa, aHaTuTHYECKAs T€OMETPHS, KOMIUICKCHBIC
quCia, pa3iokKeHWe palMoHAIBHBIX po0ell, BBeACHWE B MaTeMaTHYECKU aHanu3 (2-¢ u3laHue,
nepepaboTaHHOE M AONOIHEHHOE). Peorcum 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 NMEPEMEHHBIX, (YHKIUH KOMIUIEKCHOTO MEPEMEHHOT0, TU(PepeHIaIbHbIC YPaBHEHHS
U Teopus BepoATHOCTeH (2-e u3maHue, mepepabOTaHHOE U JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYeHu st

Ne HaumenoBanmue I1O PexBu3uTHI 10rOBOpa (1aTa, HOMep,
n/n CPOK J1eiicTBHS)
1 Windows JHorosop Ne 690 ot 19.05.2015r., cpok
JIeCTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
newctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok AeHCTBUSA - OECCPOUHO

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

HaumenoBanue N
000pyA0BaHHEIX y!{eﬁm,lux daxkTHYecKHil agpec E.\ 2 E
Ne kabuneros, aaboparopui, IlepeyeHb 0CHOBHOTO Y4eOHBbIX KaOUHETOB, = 5 F =
n/n MACTEPCICHX | Ap- o0opynoBaHust Jaboparopumii, g E g
00bLEeKTOB JJIs IPOBEAECHHSsI ) Es =
NPAKTHYECKUX H MACTEPCKIX 1 Ap- = g g
J1a00paTOPHBIX 3aHATHH
Aynuropust
BEOKOH(hepeHIHil.
VYyeOHas ayquTopus ais
MPOBEACHUS  3aHATHI
JIEKIIMOHHOTO THIIA.
YyeOHast aymuTopus s | DKpaH
MPOBEJECHUS 3aHATUN | TETE€BU3HOHHBIM,
CEMUHAPCKOI0 TUNA. | KApMBL,  npoxkekTop | 445020 Camapckas
VYueOHas ayquTopust Il | HA  IITaTUBE. CTOJN | 001, T. TombarTw,
1 KYpPCOBOT'O npernojiaBatensckuit, | yn.  bemopycckas, | 171 1
MIPOEKTUPOBAHUS CTYJIbs 168, 8 sraxk, YJIK-
(BBITIOJIHEHUSI KYPCOBBIX | mpemnojaaBatensckue., | 807. Homep mo TII -
pabor). VYyeOnas | TpancnapaHt- 23
ayIUTOpUs JUTSL | TIEPETSIKKA,
MIPOBEICHUS TPYIIIOBBIX | CHCTEMHBIN OJIOK .
u WHUBUTYyJIbHBIX
KOHCYJIbTalMil Y 4yeOHast
ayIUTOpUs JUTSt
MPOBEICHUS 3aHSATHU
TEKYIIEro KOHTPOJs U



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

HaunmenoBanue
000py10BaHHBIX Y4eOHBIX
Ka0uHeToB, 1a00paTopuii,

MAacCTepPCKHUX H Ap.
00bEeKTOB LISl NPOBeJeHUS
NPAaKTHYECKUX H
J1a00paTOPHBIX 3aHATHI

IlepeyeHb OCHOBHOI'O
o0opynoBaHusA

daxkTHyecKuii agpec
yueOHbIX KaOHHeTOB,
Jabopartopuii,
MAaCTepCKHUX U Jp.

Maomans, M2

KoanuecTBo

MMOCAT0OYHBIX

MeCcT

IIPOMEKYTOUYHON
aTTECTALUH.

KoMnbroTepHslii  Kiacc.
ITomermenue TUIA
CaMOCTOSATEJIbHOMU
paboTHI. Yyebnas
ayIUTOpUs JUTSt
MPOBEACHUS  3aHATHI
CEMHHApPCKOro THIA.
YyeOHas aymuTopust ams
KypCOBOI'O
MIPOEKTUPOBAHUS
(BBITTIOJTHEHUSI KYPCOBBIX
pabor). YueOHas
ayIUTOpUS TUTSt
MIPOBEICHUS TPYIIOBBIX
u WHIUBUTyAJIbHBIX
KOHCYJIbTaIMi. YueOHast
ayIUTOPUS TUTSt
MPOBEACHUS  3aHATHI
TEKYIIEro KOHTPOJS U
IIPOMEKYTOUHON
aTTECTAIUU.

Crosbl  ydeHHYECKHE,
CTyJIbsl YYEHHMYECKHE,
IIK ¢ BBIXOJOM B ce€Th
HNHutepHer

445020 Camapckas
001. r. Tonpsarru,
yn.  benopycckas,
14, 4 stax, I'-401.
Howmep mo TII - 48

84,8

16
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