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«BpIcmIasi MaTeMaTHKa U MaTeMaTUYECKOEe 00pa30BaHUE»

(mporoxon 3acenanus Ne 2 ot «12» centsadps 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHHMS MUCIMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH JIJIs
I[aﬂBHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWH 10 OCHOBHBIM pasjieiam
AUCHOUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHUYCCKUX MCTOOOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPbIE MOTYT HOTPEOOBATHCS JOMOJHUTEILHO B MPAKTUYCCKON M HCCIEI0BATEIbCKOW paboTe;
bopMUpOBaHHE  MATEeMaTHYECKOTO, JIOTHYECKOT0 W aJrOPUTMHUYECKOrO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecro nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUIIMHBL M TPaKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
«Bricmag matematnka 1», «Bricmias Mmarematuka 2.

I[I/ICIII/IHJII/IHLI " OpPaKTHUKH, TSI KOTOPBIX OCBOCHHC IIaHHOI>'I JUCIMITIIMHBI H€O6XOI[I/IMO KaxK
MpEaAICCTBYIOIICEC: ((CDI/ISI/IKa», «TCOPCTI/I‘ICCKI/IG OCHOBBI 2JICKTPOTCXHUKHU).

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

dDopmupyeMbie U
KOHTpPOJIUpYyeMble
KOMIIETeHI[UH
(Ko ¥ HAMMEHOBAHUE)

OIIK-3. Crocoben

NuaukaTopsbl 10CTHXKEHUS
KOMIIeTeHIH i
(Kol 1 HAMEHOBaHUE)

IInanupyemble pe3yJibTaThbl
o0yueHust

OIIK-3.3 IIpumenser 3HaTh:

MPUMEHSTh MAaTEMaTHYCCKHIT armapar 1. OcHOBHBIE IOHATHS MAaTEMATHKH,
COOTBETCTBYIOLIHH TEOPHH PSIOB, TEOPHH METO/IbI peIlIeH s 3a/1a4, a TAKXKe UX
¢buzuko- nubdepeHLraTbHbIX MPHUIIOKEHUS B TIPOPECCHOHATBHBIX
MaTeMaTHYeCKui ypaBHEHHil, OlepalMOHHb | AMCLHMILINHAX, METO/BI COOpa aHaIIH3a
anmapar, MeTOJIbI MICUNCIICHHIA, TEOPUH 1 00pabOTKM HH(POPMALHH.

aHaIu3a u BEpOSITHOCTEH 1 2. Metobl pereHust MaTeMaTH4eCKUX
MO/JICIIUPOBAHUS, MATEeMATHYECKOH cTaTueTuky | 33424 10 YHCIOBOTO MIIH APYTOro
TEOPETUYECKOTO U OTTK-3.4 TIpumensier TpeOyemoro pe3ynbTraTa (rpaduka,
OKCTIEPUMEHTAITBHOTO |\ oot anmapar (dbopMyIIbI U T.I1.) }

UCCIIeIOBaHMsI IIPH UCTCHHBIX METOJIOB 3. Meronsl pemeHuii }
pelieHnn mudQepeHInaIbHbIX YpaBHEHUH,
po¢eCCUOHATIbHBIX WICCIIEIOBAHUSI YMCIIOBBIX U

3aja4 (YHKIIMOHATIBHBIX PSIIOB, OCHOBHBIE

TMTOJIO’KEHUS TEOPUH BEPOATHOCTEN U
MaTE€MaTHYECKOW CTATUCTHUKHU.

YMeTs:

1. Pemarts THIOBEIE MaTeMaTHYECKHE
3aJ1a4uun

2. CaMOCTOSITEILHO MaTeMaTHICCKH
KOPPEKTHO CTaBUTh
€CTECTBEHHOHAYYHBIE 3a/1a4H,
MPOBOJIUTH CTPOTUE MATEMATHUYECKUE
pacCyXJIeHHUs.




DopmupyeMbIe H
KOHTPOJIHpYeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHUSE
KOMIIETEeHIH i
(Kox ¥ HAMMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

3. OnepupoBaTh aOCTPAKTHBIMHU
00BEKTaMHU ¥ KOPPEKTHO UCIOIB30BaTh
MaTeMaTUYECKUE TOHITUS CUMBOIUKY
JUISL BBIPQYKEHUS! KOJIMYECTBEHHBIX U
KaueCTBEHHBIX OTHOIIEHUN OOHEKTOB.
4. IlepeBOIUTh MHAKEHEPHBIE 3a/1a4H C
OMUCATEIBHOTO SI3bIKA Ha S3BIK
MaTeMaTUKH, IPUMEHSATh METO/IbI
MaTeMaTUYeCKOro aHaJIu3a JJis
pelleHus: THXCHEPHBIX 3a/1a4

5. Pemate npocrenimmii
muddepeHIanbHble YpaBHEHUS,
MCCJIEI0BATh HA CXOJAUMOCTD PSIIBI,
HAXOJHUTh YHCIIOBBIE XapaKTEPUCTHKU
CIIyYaHBIX BEJIMYMH.

Bnaners:

1. MetomaMu MaTeMaTHYECKOTO
OIIMCaAHMS TUMOBEIX 3a4a4 U
MHTEPIPETALMH ITOJTYy4YEHHOTO
pe3ynbTara.

2. Crmocob6aMu HarjsgHOTO
rpadUuecKoro nmpeacTaBIeHUs
pe3yIbTAaTOB UCCIICIOBAHMUS.

3. HaBbikamu mpuMeHEHUs
COBPEMEHHOTO MaTEMATHYECKOTO
MHCTPYMEHTApUS JUIsl pEeLICHUs
MaTeMaTUYECKHX 3a1aq

4. MaTeMaTH4eCKOM JIOTUKOM,
Heo0XoIuMoM st popMUpPOBaHUS
CYXXJIEHUU 110 COOTBETCTBYIOIIUM
1po¢eCCHOHAIBHBIM MTpoOIEeMaM




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Bun

®opMbI TEKYLIET0

M . HaumeHoBaHue TeM 3aHATHH Oo0mbem, KOHTPOJIA
oxyJb (pa3nen) | y4yeOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paboThI (yueOHOM padoThI) q, (HanMeHOBaHMe
OLICHOYHOI'0 CPeACTBA)
Monyisb 9. Jlex 1 Juddeperunanbabie ypaBHEHHS 3 2 - -
Jluddepenunanbuble HEPBOTO MOPSAIKA.
ypaBHEHUS
Monyisb 9. IIp 1 Juddeperunanbapie ypaBHEHHS 3 2 - -
Jluddepenunanbuble BTOPOTO MOpPsAKA.
ypaBHEHUS
Monyisb 9. Cp Wzyuenne temsl "AuddepeHnnanbaoie 3 28 - -
JuddepennmraibHbIe ypaBHeHUA"
ypaBHEHUS
Monyns 9. Cp Brinonaenne KOHTpOIBHOM paboTh! 1 Mo 3 20 - - Kontponbnas padorta 1
JluddepenunanbHble teme "Jluddepennmansusle ypaBHeHus" 10 TeEMeE
YpaBHEHUS "ludpdepenunaibHbIe
ypaBHEHHA'".

Monyns 10. Ip 2 OpurvHalbl ¥ UX U300paKEHHUS. 3 2 - -
OnepannoHHbIE [TpeoOpa3zoBanue Jlannaca. Teopemsl
VCUMCITICHUS paznoxenus. Tabnuia opuruHaioB U

nzobpaxenuii. Pemenue /1Y u ux cucrem

OTEepallMOHHBIM METOI0M
Monyis 10. Cp OpuruHaibl 1 H300paskeHus.. 3 28 - -
OnepaimoHHbIE [IpeoOpazoBanue Jlamnaca. Pemenne
VCUHUCIICHUS nuHeNHbIX Y 1 cucrem onepanioHHBIM

METOJIOM.
Monyis 10. Cp BrinonHenue KOHTPOJIbHON paboTHI 2 110 3 20 - - KonTtponbHas padora 2
OrnieparinoOHHBIC teme "OneparnoHHbIe UCYUCTCHUS" o Teme "OnepanuoHHbIe

MCUYNCIICHUA

ncuuciaeHus"




®opMbI TEKYLIET0

B . HanmenoBanue Tem 3aHATHI Oobem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.
paboTE! (y4ueOHOM padoThI) q, (HauMeHOBaHUe
OLICHOYHOI0 CPeJCTBA)

Mognynb 11. Pager | Jlex 2 Yucnossle psizibl. CXOAUMOCTD YHCIOBBIX 3 2 - -

psanoB. Crenennbie psiabl. O0macTh

CXOJIUMOCTH
Monynb 11. Pager  |IIp 3 @yHKIMOHANBbHBIE psAabl. Psanbl Dypee. 3 2 - -
Mopyns 11. Paner | Cp UucnoBsie U GyHKIIMOHATIBHBIC PSIIbL. 3 29 - -

[Tpu3Haku cXOQUMOCTH, 00J1aCTh

cxoauMmoctu. Psnsl Oypoe.
Mopyns 11. Paner | Cp BrlinonHeHHE KOHTPOIBLHOM paboTHI 3 1O 3 20 - - KontponbHas padora 3

teme "Psaaer". o teMe "Paaer.
Mopyns 12. Teopus |IIp 4 CrnyuaitHbie cCOOBITHS, OTIEpAIlUU B 3 2 - -

BEPOSTHOCTEN U
MaTeMaTuyecKas
CTaTUCTUKA

anredpe coObITUI, BEPOSITHOCTU
COOBITHS, CBOIMCTBA BEPOSITHOCTH
coObITus [IpaBuia BeruncICHUS
BEPOATHOCTEU. DIIEMEHTBI
KoMOMHaTopukH. [1oHas BEpOSITHOCTD,
dopmyinsl Baiteca. [ToBTopHBIE
He3aBUCUMBIE ucnblTanus. Dopmyna
bepuymim. Acumnrornyeckue GopMyIbl.
JIucKpeTHbIE U HENPEPBIBHBIE
CIIy4allHbIC BEJIMYMHBI, 3aKOHBI UX
pacnpenenenus, YucioBbie
XapaKTEPUCTUKY CIIy4allHbIX BEJIMUUH U
UX CBOICTBA. [ 'eHepanbHas u
BBIOOpPOYHAST COBOKYITHOCTH.
JoBeputenbHblii HHTEpBai. ToyeuHsle
OLICHKH YUCJIOBBIX XapaKTEPUCTUK
CIIy4alHbIX BEJINYHUH.




®opMbI TEKYLIET0

B . HanmenoBanue Tem 3aHATHI Oobem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.
paboTE! (y4ueOHOM padoThI) q, (HauMeHOBaHUe
OLICHOYHOI0 CPeJCTBA)
Monynsb 12. Teopust | Cp Teopus BeposiTHOCTEN U 3 30 - -
BEPOATHOCTEH U MaTeMaTh4yecKas CTaTHCTHKA
MaTeMaTH4yecKas
CTaTHCTUKA
Monynb 12. Teopust | Cp BrinonHenue KOHTpoJIbHOM paboThl 4 110 3 20 - - KonTponbnas pabora 4
BEPOSTHOCTEHN U teme "Teopus BeposITHOCTEN U o Teme "Teopus
MaTeMaTh4yecKas MaTeMaThyecKas CTaTUCTUKA" BEPOATHOCTEN U
CTaTHCTHKA MaTeMaTHYecKas
CTaTUCTHKA".
ITA [IpomexyTouHas aTTectanus (IK3aMeH) 3 0,35 - -
Kontpons |Dk3amen 3 35,65 - - Bomnpocsl k 3x3ameny
NeNe 1-74
Hroro: 216 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B mucnunnune "Briciias MmaremaTtuka 3" MCMONB3YHOTCS:

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Ty IbHOTO 00yUeHus (Coepkanre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHS, COMPOBOKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUH U KOHTPOJISA);

TEXHOJIOTHSl pa3BUBaIOLIero oOydeHus (IpOBENCHHE JIEKIMM, MPAaKTHYECKUX 3aHATUH,
KOHTPOJIbHBIX Pa0oT, 3K3aMEHa);

TexHojorus nuddepeHippoBanHoro oOydeHus (MpeasiararoTcs 3alaHus pa3InyHOrO YPOBHS
CJI0’KHOCTH);

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMU (IPUMEHEHHE YYEOHBIX 3JIEKTPOHHBIX
U3JIaHull, pecypcoB ceTu MHTepHeT).

6. MeToauuyecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEHHS! CTYIEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOM
IpenoaaBaTelb n3liaraeT OCHOBHbBIE, HanbOoIee CI0KHBIE MMOHATUS TEMBI, & TAK)KE CBA3aHHbBIC C HEU
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIs MPAKTUYECKOrO 3aHITHUS U
YKa3aHUA JUIsS BHITIOJTHEHUS] CAMOCTOATEIbHONU PaboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHHUE
yueOHOro Martepuana, oOpamias BHMMaHHE Ha (OPMYITUPOBKH, PACKPHIBAIOIIUE COAEpIKAHHE
u3ydyaeMoil nucuuiuivHsl "Beiciias marematuka 3". XKenareabHo oCTaBiATh B pab04YMX KOHCIEKTaX
MoJis, Ha KOTOPBIX JenaTh IMOMETKH, MOJYEPKUBAIONIME OCOOYI0 Ba)XKHOCTh TE€X WM HWHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CaMocrosiTenbHass paboTa CTYIEHTOB SBISETCS BAXKHBIM BHIOM Y4€OHOU IESTENbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTessl, HO 0€3 ero HeMoCPEICTBEHHOTO YUacTHs.

B nporecce camoctoaTenbHONM pabOThl CTYACHT MPUOOPETAET HABBIKM CaMOOPTaHU3AIINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOH
JeSITEIbHOCTH.

B xoze moAroToBKHM K MPAaKTUYECKHM 3aHATHAM CIEAYeT U3yYUTh KOHCIEKTHI JIEKIUH, U
PEKOMEH/I0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH 1ALl TIPEToaBaTes.

Ha npakTudeckux 3aHATHSX CTYACHTHI pEIlaloT 3aJau o] PyKOBOJCTBOM IpPEIo/iaBaTels.
[TpakTHueckue 3aHATUS TOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCITUTIMHBI U CITYKaT JUISl 3aKpeTieHUs] H3y4eHHOT0 MaTepHarna.

BaxxHpIM KpHUTEpHEeM yCBOCHHS TEOPHH SBIISCTCS YMEHHE pelaTh 3a/a4d Ha TPOHIECHHBII
marepuan. llpu pemeHun 3agay HYXKHO OOOCHOBaTb KaXJbli 3Tam pEUIeHUs, HCXOAS U3
TEOPETUUECKHX MOJOKEHUHN n3ydaeMoro Kypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEH pelieHus, TO
OH JIOJDKEH CPaBHUTh MX U BBIOpATh caMblil pallMOHAJIbHBIN. Pemenue 3aqau 1 npuMepoB cienyer
u3Jarath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHUS OT OCHOBHBIX. [ToJTydeHHBII OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CyllecTBa JaHHOW 3amaud. PemieHue 3amay ompenen€HHOrO THUMA HYXHO MPOJODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

Bo Bpemsi wu3yueHUss MOAyNs CTYIAEHTBHl CaMOCTOSITEIbHO BO BHEAYAMTOPHOE BpeMs
BBITOJIHSIOT KOHTPOJIBHYIO paboTy U CAal0T €€ MpernoaaBaTeNio Ha MPOBEPKY 10 3a4ETHON Heleu.
3amaHusi KOHTPOJBHOW pabOThl JOJDKHBI OBITh BBINOJHEHBl AaKKypaTHO, IOCIIE€0BATEIbHO,
000CHOBaHME PEIICHUS U OTBET 0053aTENIbHBI B KaXKIOM 33JaHHH.

Ha sk3ameHe BBISCHSIETCS, MpEXJE BCET0, OTYETIMBOE YCBOEHUE BCEX TEOPETHUECKHUX U
NPAaKTUYECKUX BOIPOCOB IMPOrpaMMbl M YMEHHME MPHUMEHSTHh IOJyYEHHbIE 3HAHHUS K PELICHUIO
npakTHueckux 3anad. OmpezneneHusi, TEOPEMbl, MpaBUia JIOJKHBI (OPMYIHUPOBATHCS TOYHO U C
MOHMMaHMEM CYIIECTBa JieNla; PEUIeHUe 3a7ad B MPOCTEUIIMX CIIydasiX JOJDKHO BBIIOJIHATHCS Oe3
omMOOK U YBEPEHHO; BCSKasi MIChbMEHHas U rpadudeckas paboTa J0mkHa OBITh CAeIaHa aKKypaTHO



u 4érko. ToNbKO TpuM BBINOJHEHUWM OSTHX YCIOBUH 3HAaHUS MOTYT OBIThb IPU3HAHbI
YIIOBJICTBOPSIOIIMMHU TPEOOBAHHSM, PEABSBIEMBIM IIPOTPAMMON.

IIpy MOATOTOBKE K DK3aMEHY CTYACHT JNOJDKEH IOBTOPHO M3Y4YMTh KOHCIIEKTBI JICKLIMH U
PEKOMEHIOBAaHHYIO0 OCHOBHYIO U JIOTIOJHUTEIBHYIO JINTEPATYPY, IPOCMOTPETh PELIECHUs OCHOBHBIX
3aJa4, PEIIEHHBIX CAMOCTOSATENBHO U HA IPAKTUYECKUX 3aHATUAX, A TAK)KE COCTABUTH ITMCbMECHHbIE
OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Koa xonTpO/IMpyeMoii KOMIIeTeH MU HaumeHoBaHue
Cemectp
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

3 OIK-3.3, OIIK-3 4 . Konrponsnas padora 1 o Teme )
Juddepennmanpabie ypaBHEHUS

3 OIK-3.3, OTIK-3 4 IfOHTpOJIBHaSI pabora 2 no TeM"e

OnepanoHHbIE UCUUCITICHUS
3 OIIK-3.3, OIIK-3.4 KonTponbnas padora 3 no teme "Psipr"
KontposbHas padota 4 o reme " Teopus
3 OIIK-3.3, OIIK-3.4 BEPOATHOCTEN U MaTeEMaTHYECKas
CTaTUCTUKA"
3 OIIK-3.3, OIIK-3.4 Bormpocs! k 3auéty NeNe 1-74

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

7.2.1. KoaTpoJuanHas padora 1 mo teme " /Iluddepennuainupie ypaBuenusa'

(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUl

3amaya 1.
Hano muddepennuaibHoe ypaBHEHUE IEPBOTO MOPSIKA M €T0 HaYallbHbIC ycaoBus. Haiinure
o0I1ee penieHre 3TOro ypaBHEeHHUs U ONPEIeTTUTE YaCTHOE PElIeHHE.

Homep N
BapHaHTa F(x,y,y)=0 HavanbHoe ycioBue
1 X.y’_3y:x4ex’. v, =e, x():].

2 y'-cosx+ysinx=1; v, =2, x, =0.

, Yy Ssinx
3 +—= N =1 x, =7/,.
g X X Yo 0 A
Y . _r
4 y o 2n x, vo=1 x, A
5 ' +2y=Y y, =1, x,=3
6 V' —ycosx =—cos x; y,=3, x,=0
7 y’+2xy:eix2 Slnx) y():]) X():O
8 X’y +xy+1=0; Vo =2, x,=1
, 1
9 y_y'tg)(f: N y0:5’ x():]
cos x
2y 3 1
10 - =(x+1); =—, x,=1
7 x+1 ( ) Yo 2 0




Bi(;r;r; . F(x,y,y)=0 HavaneHoe ycioBue
1 Y =y D(x+1)=0; =0, x, =0
12 my'_yzo; v, =1, x,=0.
13 y'sin® x—y—1=0; v, =0, xoz%.
14 y'sin® x—y=0; v, =1, xo=%.
15 y'cos’ x—(y+1)=0; v, =0, x,=0.
16 2x’ —1=0; vy =0, x,=1.
17 yxsiny=1; Y, :77, x, =1.
18 xy' —1-y° =0; v, =0, x,=1
19 xy' = JI+y =0; y,=—1, x,=1.
20 y' = ysin’ xcosx =0; v, =1, x,=0.

3anaua 2.

Jano nuddepennmaibHoe ypaBHEHHE TIEPBOTO MOPSAIKA C pa3AeSoIIMMUCS epEeMEHHbIMU
U ero HavaibHble ycioBus. Haliaure oOlee pemieHne 3TOro ypaBHEHHUS U OINpPENEIUTe YacTHOE
CIICHHUE.

Bg)(;l\;g;a F(x,y,y)=0 HavasnbHoe yciaoBue
1 y-yx* =0 Ho)=1
2 y-yx' =0 Ho)=1

(

3 y=x =0 »0)=1
(
(

4 y'—yx/x =0 y

5 y'—ycosx =0 »(0)=1
6 y'—ysinx =0 x=0,y=e
7 y-r+20x-2)=0 »(0)=-1
8 y'—(y +1)cosx=0 x=0,y=0

9 y'—(y +1)sin x=0 x=0,y=0




- F(x,3,0)=0 HasiaHoe ycrosue
10 y'cos’x—y=0 y(0)=1
11 (1+x*)y—y=0 (0)=1
12 J1-x*y'—y =0, »0)=1
13 y~(y+1)fx+1)=0 x=0,y=0
14 Ysin? x—y—1=0 y(gj:o
15 y'sin®x—y=0 y(%)zl
16 Veos” x—(y+1)=0, x=0,y=0
17 2xyy'-1=0 (1)=0
18 x*y'-2=0 y(1)=0
19 y'xcosy—1=0 y(1)=0
20 xy'—1-y* =0 »1)=0

3anaua 3.

Hano nuddepenmanbHoe ypaBHeHHE BTOPOTO OPSAKA U €ro HadalbHble ycnoBus. Haiinure
oO11ee pelieHrne 3TOro YpaBHEHUS U ONIPEeSIUTEe YaCTHOE PELICHHE.
Howmep

BapuaTa F(x,y,y',y")=0 HauansHoe ycioBue
1 Vixlnx=y'; yie)=e—-1; y'(e)=1.
2 y"cos’ x =—sin2x; Wr)=0; y'(m)=2; y"(m)=—1.
3 2xy" =y, y9)=8 y'(9)=3
" _ y' . —0N- ’ _
4 =T ¥(0)=0; y(0)=1.
5 V(X" +1)=2x)"; y0)=1; y'(0)=3.
6 Y =A1=(y'); W) =3 y(T)=1.
7 )" = (14257 ), w()=Ne+1; y(1)=1e.




Howmep

F(x,y,y,y")=0

HauaneHoe ycnoBue

BapuanTa
8 y" =sin’ x; y(0)=5 y'(0)=18; y"(0)=0.
9 Y'=21+y'; y0)=5; y'(0)=—1.
10 YY) =0; W2)=In(2e); y'(2)=1): ¥v'(2)=1.
11 Vietgy+(y' ) =0; ¥0)=0; y'(0)=1
12 2p"+(y') =0, y0)=1; y'(0)=1.
13 3w"=(y') =0, ¥(0)=y'(0)=1
14 Y'tgy+(y') =0; Y(0)="/; y(0)=1.
15 V'igy+(y') =0; y(0)=0; y'(0)=1
16 y'=y'siny; y(0)=0; y'(0)=-1.
17 y'=2y(y') =0; ¥(0)=0; y'(0)=1.
18 Y'+2(y' ) tgy=0; y(0)=0; y'(0)=1.
19 Yy —1=0; y0)=1; y'(0)=0.
20 yletgy=2(y') =0; y0)=1; y'(0)=1

KpaTkoe onucanue u perjiaMeHT BbIIIOJIHEHUS
KontponsHast pabora 1

o TEMC

"luddepeHumanbaple  ypaBHEHHS"

BBITTOJIHACTCA

CTYACHTAMH CaAMOCTOATCIbHO BO BHCAYAUTOPHOC BPEMA U OJOJDKHA OBITH CIaHa MmpernoaaBaTcjiro Ha

IPOBEPKY 10 3a4€THOI Henenu. Ha BeimoHeHne KOHTpoibHOM paboTsl otBoauTcs 20 yacoB. Homepa
BapHaHTOB KOHTPOJIbHBIX 3aJ]1a4 OMPEIENSIOTCS ¢ MOMOLIbI0 TabauIbl 1, mpruueM HOMep BapuaHTa
KOHTPOJBHOM 3amaun 1 HaxoauTcs Mo mepBod OykBe (GaMHMIMM CTYJIEHTa; HOMEp BapHaHTa
KOHTPOJIbHOM 3a/a4i 2 HaXxOAWTCA IO IMepBoid OyKBe HMEHU CTY/AEHTa; HOMEpP BapuaHTa
KOHTPOJILHOM 3a/1a4M 3 HaXOAMUTCS 10 MEepBOii OYKBE OTYECTBA CTY/ACHTA.

Taomuma 1
Byksa b B r i EE | X;3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa HIO | 0,4 I PY | C1II | T,1II A DD | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOJHEHUH KOHTPOJIBHBIX pabOT HEOOXOIHWMO CTPOTO MPUACPKHUBATHCS YKa3aHHBIX
HUOKe mpaBuil. PaGoThl, BBIMOTHEHHBIE 0€3 COONIOACHHUS STUX TMPABUI, HE 3aUUTHIBAIOTCS U

BO3BPAIAIOTCSI CTYACHTY JUIsl IepepadoTKH.




1. Kaxnast KOHTpoJsibHas paboTa 10JIKHA OBITh BBINOJIHEHA B OTJEIBbHON TETPaaAU B KJIETKY CHHUMHU
WIK YepHBIMH 4epHuiIamMu. HeoOXoauMo OCTaBIATH TOJs MMPUHOW 4 - 5 cM JuIsl 3aMedaHuid
pELICH3EHTA.

2. B 3aronoBke pa®oThl Ha OOJOXKKE TETpaau JOJDKHBI OBITH SICHO HAIMCAHbl (paMUIIHS, UMS U
OTYECTBO CTYIEHTA, Ha3BaHWE NUCLMIUIMHBI, HOMEp KOHTPOJIbHOW pabOThl; 3/1€Ch KE CIEAyeT
yKa3aTh Ha3BaHHME y4yeOHOTO 3aBE/IEHUS, ATy OTCHUIKMA paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIe pabOThI ClIeyeT IOCTaBUTh ATy €€ BBIIIOJIHEHUS U ITOANUCH CTYCHTA.

3. B pa®oTy A0KHBI ObITh BKIIIOYEHBI BCE 33a4H, YKa3aHHbIE B 3aJJaHUH, CTPOIO IO MOJI0KEHHOMY
BapuaHTy. Pemenus 3agad Hafo pacronaraTh B IIOPSIAKE BO3pAaCTaHUS UX HOMEPOB.

4. Ilepen pelieHueM Kax a0 3ajjauy HaJ0 IOJHOCTBIO BbINIUCATh €€ ycioBue. Ecnu ycioBue 3agaun
uMmeer oOuIyl0 (QOPMYIMPOBKY, TO, MEPENUCHIBAs €ro, cleayeT oO0Iuue JaHHble 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB [JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHi0. OIBIT TOKA3bIBAET, YTO YaIlE BCETO HEYMEHHUE PELIUTh TY WU
MHYIO 3371a4y KOHTPOJIBHOI'O 33/1aHUS BbI3BIBACTCS TEM, UTO CTYJICHT HE BBIIIOJIHUII 3TO TpeOOBaHUE.
5. B npopenieH3upoBaHHOM paboTe CTYACHT JI0JKEH UCTIPABUTH OTMEUEHHBIE PELIEH3EHTOM OLITUOKU
Y Y4€CTb €70 PEKOMEHIALUU U COBETHI. PelleH31H II03BOJISAIOT CTYACHTY CYAUTH O CTEIICHU YCBOSHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBalOT Ha UMEIOIIKECS Y HEro IpoOesbl, Ha XKeJlaTeIbHOe
HafpaBjIeHue pPaboThl; IMOMOralT Cc()OpPMYyIUpOBaTH BOIPOCHL U IIOCTAHOBKM HUX IEpen
npernoiaBaTeseM. 3auTeHHbIe KOHTPOJIbHBIE PA0OTHI IPEABSABISIOTCS CTYACHTOM IIPH Cladye 3adera
WJIM DK3aMEHa.

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

7.2.2. KoHTpojbHas padora 2 o TeMme "OnepannoHHbIe HCUNCIeHns'"
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM
3anaua 1

1. Ucnons3ys onpeaeneHre n300paxeHus: 1 OCHOBHbIE CBOIiCTBa mpeoOpa3oBanus Jlamnaca,
HaliTu u300pakeHWe ais 3ajaHHoro opuruHanal. Mcmonw3ys ompeneneHue wu300pakeHUs u
OCHOBHBIE CBOIicTBa peoOpa3oBanus Jlamaca, HailTu nu300paXkeHue AJIs 3a1aHHOTO OpUTHHATIA.

2. Jlns 3amaHHOTO W300paKEHHWST HAWUTH OpPUTWHAN, WCIOJB3YS pa3ioKeHHue IpoOHW Ha
npocTelive, CBOWCTBO JIMHEHHOCTH, Tabmuny «OpUrHHAI-U300paKeHHe» WIH Teopemy
pasnoxeHust u Gopmyssl Ditepa.

N Opurunan N300paxkeHue
1 2 3
1. te™ e
(p-1)-(p-2)
1
2 sinat p?-(p+1)
1
3 cosat B
ot
4 Sm; p2 +1)p? +4




N Opurunan N300paxkenne
1 2 3
, 1
(04 : P
5. e” -sint (p+1)p+2)
2
p
6. !.sin ( i ’
¢ A p2+4 p2+9
2
7 e .sin i _p"*3p+4
plp-1\p-2)
2
1
8. tcos ft 2p—+2
p*(p-1)
5p+3
2 .
9. t“ sin &t (p—l)(p2+2p+5)
2
+14
p-+4\p°+9
3t :
11. te (p2+6p+131p2+6p+10)
X p2+2
12. 2 42
te p +p°+l
3p
13. cos2 x (p2 N 1)2
p
14. sin’ x (p-2 2,4
1
15. cos(ar - f§) 22 )
; 1
st
16. Tt 7—p+p2
1
17. tshot p+2p2+p3
3 2
2p°+p +2p+2
18. chp PP =P
p +2p +2p
2p+3
19. t2cht S rapisy
6p+1
2
) p +2
21. e’ sint 2
(p—4)\p’ -9
: p=7
22. tsin ot m
p —4p
pP
23. e’ -sint

p'(p*—4)




N Opurunan N300paxkenne
1 2 3
p+1
24. 2 si B ——
" sint p—2p2+p3
I-p
25. shot 5 .y
(p*-4)
3amaua 2

Haiitu yactHoe pemienue nuddepeHIaIbsHOr0 ypaBHEHUsI BTOPOTO MOPsIIKa
Ax+B-x+C-x=f(1),

YAOBJIETBOPAOIICEC HAYAJIbHBIM YCIIOBHAM

x(0)=a, xX'(0)=p.

N B C (0 o
1 3 4 5 6
1. 2 2 0 2
2. -6 9 0 0
3. -1 -6 2 1
4. 0 -9 2-t 0
5. 0 -4 4t 1
6. 0 4 2cost 0
7. 0 1 26 0
8. 0 1 cost +sin 2¢ 0
9. 0 -4 4% 0
10. 0 9 t-2 0
11. 4 4 Pl 0
12. 0 1 sin2t 0
13. 0 1 el 0
14. 6 5 21 0
15. 6 13 sindt 0




N A B C S o yi

1 2 3 4 5 6 7
16. 1 0 4 —sint 0 1

1
17. 1 -1 0 ; 0 0
l+e
18. 1 3 0 el 0 -1
19. 1 0 4 t 1 0
20. 1 -2 5 1-t 0 0
21. 1 -2 0 -1 2 -1
22. 1 -6 9 20 —t+3 0 1
23. 1 -2 1 2é' 1 1
24. 1 -3 2 e 0 -1
25. 1 -7 6 sint 0 1
3amaya 3

Haiitu uactHOoe pemieHue cuctembl aud@epeHnnanbHbIX YpaBHEHMH C  33JaHHBIMU
HA4aJbHBIMU YCIOBUSIMU

N Cucrema /1.Y. HavanbHble ycioBus
1 2 3
1 V' +3y+z=0, (0)=1,
: Z'—y+z=0. Z(O)Zl.
) y' =2y —4z=cost, ¥(0)=0,
’ z'+y+2z=sint. Z(O)ZO.
3 V' =3z+y=0, ¥(0)=0,
) Z—y-z=é z(0)=0.
4 y'+1y-z=0, »0)=1,
’ Z'+2y+5z=0. Z(O)Zl.
5 y'+z'—z=et, y(0)=0,
) 2y'+z'+2z=cost. z(0)=0.
6 y'—y+z=%t, »0)=0,
' 2 rdy+2z =441 z(0)=o0.




N Cucrema /1.Y. HauanpHble yciioBus
1 2 3
7 V' =z =2y+2z=1-2¢, y(O):y'O =0
’ y'+2z'+y=0. z(0)=0
y'=3y'+2y+z'—z=0, y(0)=y'0 =0
8. -y +y+z"'-5z"+4y=0. Z'(0)=0,Z(0 =1
9 y'=-z »(0)=1
: Z'=2y+2z. z(0)=1
10 V' =3z+y=0, y(0)=1,
) Z’—z—y=ezt. z(0)=1.
3y'+2y+z2' =1, y(0)=0
H. V' +4z'+3z=0. 2(0)=0
12 y'-y=2z=t, y(0)=2
’ —2y+z—-z=t Z(O)=4
3 —y"+82=0, H0)=y'(©0)=0,
' Z"+2y=t. 2(0)=2'(0)=0.
5y +3z—12y =0, y(0)=2,
14. —52'+13z -2y =0. 2(0)=3
V' +4y+4z=0, y(())—3,
15. Z'+2y+6z=0. Z(O)—15
6 Y+y-z'=4e, #(0)=0
’ 3y'—z+z'=—%t2. 2(0)=0
4y+2'=0, ¥(0)=0
17. y —z=4t 2(0)=0
18 y+y-z=é, »(0)=1
. Z+z-y=é. z(0)=1
Y —y+2z=0, y(O)ZO,y’(IO)—l,
19. y"'—=2y"=2t—cos2t. z(0 =7
20 y'+z"—z'+6y:e4t, y(0)=y'(0)—1
' y'—4y'—zZ'+z=1. Z(O):Z’(O):O
) 5y'+3z=12y, y(0)=-1
' 13z=2y+57 z(0)=0
- V'+z=0, y(O) =2,
' Z'=2y—-2z=0. z(0)=7




N Cucrema /1.Y. HavanbHble ycioBus
1 2
23 V'+y=3z, y(0)=1,
' Z—e' =y+z. z(0)=2.

"+3y=— 0)=0,

o Y+3y=-z, »(0)
Z'=y-z. z(0)=~1.
y'=3z—y, y(0)22’

25. dmntyet z(0)=0

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

KonTponbnast padora 2 no teme "OnepannoHHbIE UCUUCICHHS" BBIIOIHSAETCS CTYACHTaMU
CaMOCTOSITENIbHO BO BHEAYJAUTOPHOE BpEMS U JOJKHA OBITh ClaHa MPEI01aBaTeI0 Ha IPOBEPKY /10
3au€THOU Henenu. Ha BhIMOTHEHHEe KOHTPOIbHOM padoThl oTBoAuTCs 20 yacoB. Homepa BapnaHToB
KOHTPOJIBHBIX 33]1a4 ONPEACIISIOTCS C TOMOIIBIO Ta0IHIIBI 1, MpudeM HOMep BapuaHTa KOHTPOIBHOU
3aJa4uM 2 HaXOJIUTCS 1O NepBoi OykBe (paMUITUU CTYy/I€HTa; HOMEP BapUaHTa KOHTPOJIBHOH 3a7auu 3
HAXOJIUTCA 10 MepBOM OyKBE UMEHHU CTYACHTA; HOMEP BapHaHTa KOHTPOJIbHOU 3a7aun | HaXOAUTCs
0 MepBO OyKBE OTYECTBA CTY/ICHTA.

Tabmuma 1
Byksa A b B r i EE | X3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I PY | C1II | T,1II \Y DD | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBINOTHEHUHM KOHTPOJIBHBIX pabOT HEOOXOIMMO CTPOrO MPUAECPKHUBATHCS YKa3aHHBIX
HIDKe npaBuwil. PaboThl, BBINOJHEHHbIE 0€3 COONIOJIEHHMS STUX MpPaBWUJI, HE 3aUUTBHIBAIOTCA U
BO3BpAIIAIOTCSl CTYACHTY JUIsl TepepabOTKH.
1. Kaxxnast koHTposbHas paboTa qoMKHA ObITh BHIMIOJIHEHA B OTJEIBHON TETPaau B KIETKY CHHUMHU
WM 4YepHBIMH uYepHUiIamMu. HeoOXoIuMoO OCTaBSTH MOJs MHUpUHOW 4 - 5 cM I 3aMeudaHuid
pELEeH3EHTa.
2. B 3arosnoBke paboThl Ha OOJOXKKE TETpaad JOJKHBI ObITh SICHO HamucaHbl (GamMunus, UM U
OTYECTBO CTYIEHTA, Ha3BaHWE TUCLMIUIMHBI, HOMEP KOHTPOJIbHOW paboThI; 3/1€Ch ke CledyeT
yKa3aTh Ha3BaHUE y4eOHOIO 3aBe/IeHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT U ajpec cTyneHTa. B
KOHIIE pabOThI ClIeyeT MOCTaBUTh ATy €€ BBIIOIHEHUS U MOANUCH CTYCHTA.
3. B paboTy A0KHBI ObITH BKIIIOYEHBI BCE 337a4H, YKa3aHHbIE B 3aJJaHUH, CTPOTO IO MOJI0KEHHOMY
BapHaHTy. Pemenus 3agad Hafo pacrosaraTh B OPSIIKE BO3pAacTaHUS MX HOMEPOB.
4. Ilepen pemieHreM Kax 01 3a4a4n HAJ0 MOJHOCTBIO BBIIMCATH €€ ycnoBue. Ecin ycnoBue 3agaun
uMeeT oOuIyl0 (QOpMYIHPOBKY, TO, MNEPENUCHIBAs €ro, cleayeT oO0Iuue JaHHbIE 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creayer mnpucTynaTh K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3ajad [0 MaTepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHHI0. ONBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIINTH Ty WIH
MHYIO 3371a4y KOHTPOJIBHOTO 33/1aHUS BBI3BIBACTCS TEM, UTO CTYJICHT HE BBITIOJIHUI 3TO TpeOOBaHUE.
5. B nmpopeneH3npoBaHHOM paboTe CTYACHT IOJKEH UCTIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OITHOKH
Y Y4ECTb €70 PEKOMEHIALUU U COBETHI. PEelleH31M NIO3BOJISAIOT CTYACHTY CYAUTH O CTENIEHU YCBOEHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBaloT Ha UMEIOIIKEcs Y Hero mpoOenbl, Ha KellaTeIbHOe
HafpaBjIeHue pabOThl; IMOMOTalT Cc()OPMYTUPOBaTH BOIPOCHl [UIS TOCTAHOBKM UX IEpe.
npenoaaBaresneM. 3auTEHHbIE KOHTPOJIbHBIE pa0OThI MPEABSBIAIOTCA CTYACHTOM IIPH cAaue 3adera
WIM DK3aMEHa.



Kpurepun oneHku:
- OIICHKA «3aYTEHOY BBICTABJISETCS CTYICHTY, €CJIM TPaBUIILHO BBINOIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJEHTY, €CJIU IPABUIIBHO BBIIIOJIHEHO MeHee 70 % 3anaHuid.

7.2.3. KouTpojbHasa pabora 3 mo teme " Psijabl"
(HauMeHOBaHUe OYEHOUHO20 CPedCmBa)

Tunossle npuMepsl 3a1aHUM
3amaua Ne |

o0
I/ICCJIGIIOBEITB CXOOUMOCTDb YHUCJIOBBIX PS10B Zun

n=l

Ne OOmwmii unen pana u,
2
1 2 B12) o (n+2j 5) m2(1+i}r) oy (2nr)
10" 3n—1 2n I’l(l’l+1)
Inn 2 1 i n_Y
a) " ) e B) nlnn(lnlnn)3 r) ( ) 2n+1j
1 . 1+n 2n-1) =)
3 —— 0 5 )
» \Nn®+2n ) om n’ & (3”"'1) K hl(”"‘l)
1 P n3n+2 " n
4 -6 . : ; -1
D a0 g g D B
n*+n-1 3"(n+1) 3n+2 nin(n+1)
n+3 72 2n YO ()
6 ;6 ; ’ 4 [ 2
V2 oy (4n+3j D s
. n=2 n’ a1 1 r
; n ) ) —:1) (~1)" -cos —
a) Smn2+5’6) (n+2)!’B)( . j 2n,r)( ) COS6n
n_3 P n+l _ n+l‘ 3
8 a) L 52 \/n_;B)Z QF)(I) -
(n+1)n+4) (n+1) n’ el
7 147 (3n-2) R N
9 A Vo . *
a) sin 4 0) ) > B) (4n+lj +7) (211—1)2
By 2n+1 n
10 2) ——;6) ;B)( . j o LY
Sn+1" " (3n) 3n+1 nln 2n
6 n" T ool
11 a) —4n2_9;6) E;B) n!~s1n2—,,;F) (-1 >
1 \/Z 1+n ? n sin n3
12 6 B 1,2 ) sl
2 (n+2)n(n+2) TR (anJ » ) n/n
r .1 2n+1 -1/
13 a) n.tgF; 0) arcsmn ;; B) > ;T) (2" 5_4))22n+4 :
1 1 1 (=)
——0) [ 1+~ = '
14 Ve )(Jrn] 6™ wnn "




No OOmmii unen psna u,
15 2) (n+2j 5) e - (—1)"+1(2n+1).
\/ 3n-1 3" +2 n(n+1)
GBn+2)  (n) . 1
16 ; — -1y —
5209 T Y 0 (1) nin n/in In n
3 1020 (14n2Y C(2n-1Y
17 -6 : 1) (=1)"-
R P FERR R G ’B)(1+n3J 0 (1) (3n+2j
Y ST I TS
18 ; 6 Jn ;
2 (n+1)\/; ) n! 2 2 n\/_
? n+l ~n
19 2) 2" 6)(”;1j Sim) i) il 1)n,2
(~1)"sin d
20 1 n—2 2n
. 6) n! Un — =
D Gnr i anrs) O 7o (2n+1] D e
3amaua Ne2

Haittn mHTEpBaN CXOOUMOCTH CTENEHHOIO psAaa Zanx"

KOHIIAX MHTCpPBAJa

n=1

. MccaemoBarh CXOAUMOCTH pdaoa Ha

Neo Kospdunuenr a, Ne Kospdumuenr a,
1 3 4 5 11 1
o Wl gy 0 a) 13 6) (’”)
n! 2"
2 2" 1 12 5
R Py AT a) " n
(n+1) (n+1)
3 (2n) 1 13 2" n’
a) — -3 0) ; 0
(r+2)in+2) Y ey ey
4 3" 1 14 JZ 3"
Y (n+1) 0 nl0""! D n! 3\/_
5 n 1 15 1
: 6 ) 0 104
Y 3r) ) no Ry R
6 e 16 (n+1) ( 1)
= . ;0) In| 1
a) % s 6) 3n a) 211 | ) n
7 n 3 17
1 +1 b
a) (14‘;) ,6) ]:;l’nT a) arcg n. 6) 2n+3
n 7 (n+1)
8 5 18
a) L5 " 2) n's1n ) (””)
3'(n+2)" 7 (n+1)
9 n 19 »
) g ) 3"'3("2; 1);6) > 21
V2 (3n-1)" " (n+1) (2n-1):3




10

n+2 n!

a ) Y ey

20

5!1 10”
a) —;0
) n! )\/Z

b
BbIuKMCIMTE  ONpEIeIeHHbIH UHTErpal J- f(x)dx ¢ tounoctero mo 0,001 myrem pasnoxeHus

HOI[BIHTeraJIBHOI;'I q)yHKLII/II/I B CTCIICHHOM pAaA M NOYJICHHOI'O MHTCIPUPOBAHUA MTOJYIYCHHOT'O pAad

0

3agaga Ne 3

Haiitu W IEPBLIX, OTIMYUTEILHLIX OT HYIISL, WieHa Pa3IoKEHHUI B CTECIECHHOU s PECUICHUC
> Yy,
y= y(x) muddepeHIaTLHOTO YpaBHeHHS V' = f (x, y), YAOBJIETBOPSIOIIETO YCIOBUIO y(O) =Y,

No Oyukuus f(x), b Ne Oyukuus f(x), b
- l—e ™™ )
1 e i1 11 s 0,1
sin 0,5x 1
2 —0,5 12 — 1,5
X V27 +x°
3 sin (x?); 1 13 ]II(HX/S%;l
4 cos+/x;0,5 14 e 02
5 L .o 15 LS
Yg+x® Y16+x*
6 arctg(xZ); 0,75 16 cos(4x2); 1
: 2
7 Sm(j‘ ); 0,5 17 Jxsin x; 1
X
e -1
8 ;0,1 18 e ;0,1
X
9 xe 0.5 19 sin(100x%); 0,1
10 xhl(l—xz);O,S 20 1-e? 0.4
x b b
3amaua Ne 4




No v'=f(%p); v Ne v'=f(%p); v

1 Yy =cosx+y’; y,=1 11 Yy =2x*+y%; y,=0,1
2 y=e"+y"; y,=0 12 Yy =4x-0,11y%; y,=1
3 Y'=y+y's =3 13 V=x"+y7s p=l
4 y'=2e"=xy; y,=0 14 Y =x>+0,2y; y,=1
5 Yy =sinx+y*; y,=1 15 Y =xy+y*; »,=0,1
6 y=e"+y; y,=4 16 y'=2x-y%; ,=0
7 Y =x"+y"; y,=2 17 Y =x"—xp; y,=0
8 ¥y =sin x+0,5y%; y,=1 18 Y =2x-0,1y%; y,=2
9 y'=2e" +xy; y,=0 19 Y =x"—4y; y,=1
10 Y =x+x*+y*; y,=5 20 y' =x*-2y"; y,=0

3anaya Ne 5

Paznoxute B psag @ypbe nmepuoanyecKylo (QYHKLHUIO, 3aJJaHHYIO Ha IOJIyIIEpHOe

[O,Z] 1o

cuHycaM uiu no xocunycam. Iloctpouts rpaduk GyHKIMM U rpaduK CyMMBI MOJTYYEHHOIO psaa

Dypse.
Ne f(x)
1
1+sin x, Oﬁxﬁg;
10 KOCHHYyCaM
f)=1 g
0, —<x<nr
2
2
QOSxS%;
f(x) _ i M0 CHUHYCaM
—cosx,ESxSﬂ.




No f(x)
3
0,0<x<”;
f (x) = 2 110 KOCUHYCaM
T
—smx, —<x<
2
4 0, 0<x <%
10 CHHYCaM
M= y
CcoS x, —<x<7r
5
sin x, 0<x<—
10 KOCHHYCaM
0, Z<x<n
T2
6
1+ cosx, 0<x<£
2’ 0 CHHYCaM
0, L<x<rx
"2
’ 0<x s%,
10 KOCUHYCaM
f(X)= y
cosx, —<x<r
8
0, OSxSE;
f(x)= _ 2 10 CHHYCaM
—sinx, —<x<7m
2
? 0,0<x<”:
f(x)= 2’ 10 KOCHHYCaM
—cosx, —<x<rx
10
0, 0<x<Z;
f(x)= 2’ TI0 CHHYCaM
sin x, —<x<7r
11
1-sm x, O<x<—
2’ 10 CUHYCaM
0, L<x<xn
T2
12 0, 0<x s%
10 KOCHHYCaM
flx)= . Y
—cosx, —<x<r.
2
13
l—cosx,OSxS%; o crrvea
10 CUHYCaM

V4
0, —<x<~7@
2




Ne f(x)

14 z
I—cosx, 0<x<—;
f(x) _ 2 M0 KOCUHYCaM
0, Eﬁxﬁﬁ.
2
15 . 0<x<”
1—sin x| 2
£(0)= : 10 CUHyCaM
0 V4
—<x<r
2
1
6 1—sinx, OSXS%; 10 KOCHHYCaM
S)=y
0, —<xzrx
2
1
7 0, OSXS%; 10 CHHYCaM
fx)= i
l-cosx, —<x<rx

18

O’OSXS%; 0 KOCHHYCa
_ 110 KOCHHYCaM
/() ,
l—cosx, —<x<rx
19
0,0<x<”,
f(x) _ 2 10 CUHYyCaM
1—sinx, ESxSﬂ
2
20
0,0<x<”:
f(x) _ 2 110 KOCHHYyCaM

. T
1—sin x, ES)CSE.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KontponbHast pabota 3 mo teme "Psapl" BBINONHSETCS CTYAEHTAaMH CaMOCTOSITEIBHO BO
BHEAYJIUTOPHOE BpeMs U JIOJKHA OBITH C/IaHa MTPETOo/1aBaTellio Ha MPOBEPKY 110 3auéTHOM Henenu. Ha
BBINOJIHEHHE KOHTPOJIbHON paboTsl oTBoauTCs 20 yacoB. HoMepa BapuaHTOB KOHTPOJBHBIX 3ajau
OTIPENIETISIIOTCSI C TIOMOIIBI0 TaOMHIEl 1, MpUueM HOMEpa BapHAHTOB KOHTPOJIBHBIX 3amad | u 4
HaXOJATCS MO MepBoi OykBe (haMHJIMU CTYAEHTA; HOMEpa BapUaHTOB KOHTPOJBHBIX 3a1ad 2 U 5
HaXOJATCs 10 NMepBOil OykBe MIMEHM CTY/ACHTa; HOMEP BapHaHTa KOHTPOJIbHOM 3a7auu 3 HaXOoAUTCA
0 IEpBOIl OyKBE OTYECTBA CTY/CHTA.

Taomuma 1
Byksa A b B r i EE | X;3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 0,4 I PY | C1II | T,1II A DD | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOTHEHUH KOHTPOJIbHBIX pabOT HEOOXOIHMMO CTPOTO MPUACPKHUBATHCS YKa3aHHBIX
HIDKEe TpaBwil. PaboThl, BBINOJHEHHbIE 0€3 COONIOJIEHHS 3TUX MpPaBWI, HE 3aUUTBHIBAIOTCA U
BO3BPALIAIOTCA CTYACHTY Ul NepepabOTKH.



1. Kaxnast KOHTpoJsibHas paboTa 10JIKHA OBITh BBINOJIHEHA B OTJEIBbHON TETPaaAU B KJIETKY CHHUMHU
WIK YepHBIMH 4epHuiIamMu. HeoOXoauMo OCTaBIATH TOJs MMPUHOW 4 - 5 cM JuIsl 3aMedaHuid
pELICH3EHTA.

2. B 3aronoBke pa®oThl Ha OOJOXKKE TETpaad JOJDKHBI OBITH SICHO HAMMCaHBl (paMHIUs, UMS U
OTYECTBO CTYIEHTA, Ha3BaHWE NUCLMIUIMHBI, HOMEp KOHTPOJIbHOW pabOThl; 3/1€Ch KE CIEAyeT
yKa3aTh Ha3BaHHME y4yeOHOTO 3aBE/IEHUS, ATy OTCHUIKMA paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIe pa0bOThI CleyeT IOCTaBUTh J1aTy €€ BBIIOJIHEHUS U MOJIUCh CTYICHTA.

3. B pa®oTy A0KHBI ObITh BKIIOYEHBI BCE 33a4H, YKa3aHHbIE B 3aJJaHUH, CTPOIO IO MOJI0KEHHOMY
BapuaHTy. Pemenus 3agad Hafo pacronaraTh B IIOPSIAKE BO3pAaCTaHUS UX HOMEPOB.

4. Ilepen pelieHneM Kaxa0M 3ajjaun HaJ0 IOJHOCTBIO BbIUCATh €€ ycinoBue. Ecnu ycioBue 3agaun
uMeeT oOLIyl0 (QOPMYIHUPOBKY, TO, HEpENHChIBas €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 3a7aHu0. OIBIT TOKA3bIBAET, YTO YaIE BCETO HEYMEHUE PELIUTh Ty WU
MHYIO 3371a4y KOHTPOJIBHOI'O 33/1aHUS BbI3BIBACTCS TEM, UTO CTYJICHT HE BBIIIOJIHUII 3TO TpeOOBaHUE.
5. B npopenieH3upoBaHHOM paboTe CTYACHT JI0JKEH UCTIPABUTH OTMEUEHHBIE PELIEH3EHTOM OLITUOKU
Y Y4€CTb €70 PEKOMEHIALUU U COBETHI. PelieH31n M03BOJISAIOT CTYACHTY CYIUTh O CTEIIEHHU YCBOCHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBalOT Ha UMEIOIIKECS Y HEro IpoOesbl, Ha XKeJlaTeIbHOe
HafpaBjIeHue pPaboThl; IMOMOralT Cc()OpPMYyIUpOBaTH BOIPOCHL U IIOCTAHOBKM HUX IEpen
npenogaBaresieM. 3auTEHHbIE KOHTPOJIbHBIE PA0OTHI MIPEIBABIAIOTCA CTYACHTOM IIPH CAaue 3adera
WJIM DK3aMEHa.

Kpurepun oneHku:
- OIICHKA «3aYTEHOY BBICTABJISIETCS CTYJICHTY, €CJIM TPaBUIILHO BBINOIHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJEHTY, €CJIU IIPABUIIBHO BBINIOIHEHO MeHee 70 % 3ananuid.

7.2.4. KonTpoJsabLHas padora 4 o reme

"Teopust BepOATHOCTEI M MaTeMaTHYIeCKAasd CTATHCTHKA"
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM

3anmauva 1.
Pemmre 3amady, uCnonb3ys TEOPEMbl YMHOKEHHS U CIOKECHUS.
B onnoit kop3une N ¢uoneroBbix 1 M 3eneHbIx KyOuka, Bo BTopoit — V ¢uonetoBbix u C
3eJICHBIX. BBITaCKMBAIOT 10 OAHOMY KYOUKY M3 KaKJI0M KOp3uHBI. OmpenenuTe BEpOITHOCTh TOTO,
YTO OHM PA3HOI0 LIBETA; OJJHOTO LIBETA.

N W gfolwla|un|wdun|w|l
AW hloo|o|an|un|av|O|o|un|an|n|A

e SN ESTISTENEN V) RN S =y (V] 7/
k.
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— [ = | — [ —
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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

3amaya 2.
Pemnre 3amauy Ha moBTOpsitoIIKecs: COOBITUS (MCIOJIBb3Ys TOKAIbHYIO TeopeMy Jlamnaca unu
MHTETpalbHyIo Teopemy Jlamnaca).
Nmeercs N noTepeliHbIXx OwiieTHka. BeposTHOCTh BBIMTPATh MO KAXKIOMY paBHA P.
Onpenenure, 4TO BBIUTPAIOT OT M1_10 M2 TPUOOPETEHHBIX OUTIETHKA; POBHO M OUJIETUKOB.

Ne N P mi m; 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

3amgauya 3.

I[aHBI 00BeM BBI60pKI/I n , BBI60p0‘-IHa}I cpeanssd X, cpeHee KBaApaTUIHOE OTKIIOHCHHUE O .

Hy>XHO BBIYMCIAMTH J1OBEpUTEIbHBIE WHTEPBAIbBI JJIS OLEHKM MaTeMaTU4YecKOro OXHUIaHWUS M
HOPMAJIBHOI'O paclpeAeeHus C HaaeKHOCThI0 0,95.

Ne HcxonHble 1aHHbIE

1 x =75,17 o =6 n=36
2 x =75,16 o=1 n=49
3 x =75,15 =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 o=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 o=20 n=400
16 x =75,02 o=21 n=441
17 x =75,01 o=22 n=484
18 x =75,00 o=23 n=529
19 x =74,99 o=24 n=576
20 x =74,98 o =25 n=625

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

KontponbHas pabora 4 mo teme "Teopus BEpOATHOCTEH M MaTeMaTHYeCKas CTATUCTUKA"
BBITIOJIHSIETCSl CTYIGHTAMH CaMOCTOSITEIbHO BO BHEAYAUTOPHOE BpeMs U JIOJDKHA OBITh CllaHa
MpernoAaBaTeNlo Ha MPOBEPKY M0 3a4éTHOM Hedenu. Ha BbIMOMHEHHE KOHTPOJIBHOW pabOThI
otBoautcs 20 yacoB. Homepa BaprnaHTOB KOHTPOJIBHBIX 33/1a4 OMPEIEISIOTCS C TOMOIIBIO0 TaOIUIIbI
1, mpuyem HOMep BapraHTa KOHTPOJILHOMU 3a/1a4u | HaXOAUTC 1O 1epBoii OykBe (paMUIIUU CTYyICHTA;
HOMEpP BapHaHTa KOHTPOJIBHOM 3a7adyM 2 HAXOAMUTCS MO MEPBOM OyKBE MMEHM CTYACHTA; HOMEp
BapHaHTa KOHTPOJIbHOMU 3a7]aun 3 HaXOJIUTCS MO NMEepBO OyKBE OTUECTBA CTYACHTA.

Tabmuma 1
Byksa A b B r i EE | X3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 0,4 I PY | C1II | T,1II N DD | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBINOIHEHUH KOHTPOJBHBIX pabOT HEOOXOIMMO CTPOTO MPHUAEPKHUBATHCS yKa3aHHBIX
HIDKe npaBuwil. PaboThl, BBINOJHEHHbIE 0€3 COONIOJEHMS 3TUX MpPaBWUI, HE 3aUUTBHIBAIOTCA U
BO3BpAIIAIOTCSI CTYACHTY JUIsl TepepabOTKH.
1. Kaxxnast koHTpoibHas paboTa qoMKHA ObITh BHIMOJIHEHA B OTJEIBHON TETPaal B KIETKY CHHUMHU
WM 4YepHBIMH uYepHUiIamMu. HeoOXoIWMo OCTaBisSTH MOJs MHUpUHONW 4 - 5 cM I 3aMeudaHuid
peLEeH3EHTA.
2. B 3arosnoBke paboThl Ha OOJOXKKE TETpaad JOJKHBI ObITh SICHO HAlMCaHbl (amuiivsg, UMs U
OTYECTBO CTYIEHTA, Ha3BaHWE TUCLMIUIMHBI, HOMEP KOHTPOJIbHOW paboThI; 3/1€Ch ke CleAyeT
yKa3aTh Ha3BaHUE y4eOHOIO 3aBe/IeHUs, JaTy OTCBHUIKM padOThl B MHCTUTYT U ajpec cTyleHTa. B
KOHIIE pabOTHI ClIeyeT MOCTaBUTh J1aTy €€ BHITIOJIHEHUS U MOIUCH CTYICHTA.
3. B paboTy A0KHBI ObITh BKIIIOYEHBI BCE 33aUH, YKa3aHHbIE B 3aJJaHUH, CTPOTO IO MOJI0KEHHOMY
BapHaHTy. Pemenus 3agad Hafo pacrosaraTth B OPSIIKE BO3pAacTaHUS MX HOMEPOB.
4. Ilepen pemieHreM Kax 01 3a4a4n HAJ0 MOJHOCTBIO BBIIMCATh €€ ycnoBue. Ecin ycnoBue 3agaun
uMeeT oOIIyl0 (QOpPMYIHPOBKY, TO, MEpENuChIBas €ro, cieayer oOllue JaHHbIe 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creayer mnpucTynaTh K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3ajad [0 MaTepuaity,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHHI0. OTBIT TOKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIINTH Ty WIH
MHYIO 3371a4y KOHTPOJIBHOTO 33/1aHUS BBI3BIBACTCS TEM, UTO CTYJICHT HE BBITIOJIHUI 3TO TpeOOBaHUE.
5. B nmpopenieH3npoBaHHOM paboTe CTYACHT JIOJKEH UCTIPABUTH OTMEUEHHBIE PEIIEH3EHTOM OITHOKH
Y Y4ECTb €70 PEKOMEH/IALINU U COBETHI. PElIeH31M MIO3BOJISAIOT CTYACHTY CYAUTH O CTENIEHU YCBOEHUS
COOTBETCTBYIOILIETO pa3jieya Kypca; yKa3blBaloT Ha UMEIOIIKEcs Y Hero mpoOenbl, Ha KellaTeIbHOe
HampaBjIeHue padoOThl; TMOMOTalT Cc()OPMYTUPOBATH BOIPOCHL [UIS TIOCTAHOBKM UX IEpen
npenoaaBarenieM. 3auTEHHbIE KOHTPOJIbHBIE PA0OTHI MPEIBSABIAIOTCA CTYACHTOM IIPH CAaue 3adera
WIM DK3aMEHa.




Kpurepum oneHku:
- OLICHKA «3aYTEHO) BBICTABJISAETCS CTYIEHTY, €CJIM IPaBUIIbHO BBINOIHEHO HE MeHee 70 % 3anaHuil;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIM IIPaBUIIbHO BbINOJIIHEHO MeHee 70 % 3amaHuil.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS
AUCHHUIIMHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 3



Bomnpocekl Kk 3K3aMeHy

/1

1 [Kakue ypaBHeHus Ha3bIBatoTCs nuddepenimansasiMu. [Tpumep.

2 [Yro Ha3zpIBaOT penieHueM auddepeHimaibHoro ypapHeHus. Ipumep

3 [YTo Ha3bIBAIOT HAYAJILHBIMU YCIOBUSMU I quddepernnanbHoro ypasaenus. [Ipumep

4 [Yro Ha3pIBarOT OOIMIMM perieHueM Uit qudepeHIHaIbHOr0 YpaBHEHH (N-0T0 MOPSIKa)

5 |Teopema Komwu o cymiectBoBaHMM pelieHUs Ju(pepeHaabHOro ypaBHeHus 1-oro nopsijika

6 [[uddepenumanbuble ypaBHeHUs 1-0ro NopsiaKa U METO/bI OTHICKAHUS UX PEILCHMS:

7 Juddepennmanbaple ypaBHEHHST 2-0r0 MOPsIKA, JOMYCKAIONIME MOHMWKEHUE TOpsaka 1-oro
THIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

3 Juddepenumanbaple ypaBHEHUS 2-0T0 TMOPSIKA, JOMYCKAIONIME MOHMKEHUE TOpPSIKa 2-0T0
THIIa ¥ METOJ OTBICKAHUS UX PELICHHUS.

9 Juddepenunanbable ypaBHEHHUsI 2-0r0 HOpPsAKa, JONYCKAIOLIUE MOHWKEHHE Mopsaka 3-ero
TUIA U METOJI OTHICKAHUS UX PEIICHUSI.

10 .HI/IHGf/iHEIG OJHOpOJHbIE JU(epeHMaIbHbIe YPAaBHEHUS N-Oro IOpsJKa, CBOICTBa €ro

CIICHUH.

11 [Ctpykrypa obmero pemenust JIOHAY n-oro nopska.

12 Onpenenenue JIUHEHMHON 3aBUCUMOCTH (DYHKUMN. YCIOBUS IJIMHEHHOW 3aBHCHUMOCTH H
ITMHEITHON HE3aBUCUMOCTH JBYX (QYHKIUIL.

13 |Onpenenutens BpoHCKOro v €ro CBoiCTBa.

14 Jlunelinpie ogHOpOAHBIE AU depeHnnanbHble ypaBHEHNUs BTOPOTO MOPSIKA C MOCTOSHHBIMU
Kod(purmeHTamu.

15 CrpyKTypa 00111ero peueHus JUHEHHBIX 0JTHOPOAHBIX TU(GepeHINaIbHbIX YPaBHEHHS BTOPOIO
MopsiKa ¢ NOCTOSTHHBIMU K03 uiimeHTamu.

16 XapaKkTepuCcTUUECKOe ypaBHEHHE JUIsl TIMHEHHBIX OJJTHOPOIHBIX I (hepeHInaIbHBIX YPaBHEHUS
BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 huiineHTamu.
Bug oOmero pemieHuss JUMHEHHBIX OJHOPOJHBIX AU((EepeHLIUaNIbHBIX ypaBHEHHS BTOPOTO

17 [mopsinka ¢ MOCTOSHHBIMU KOA(PHUIIMEHTAMU AJISl CIy4aeB, KOI/1a KOPHU XapaKTePUCTUYECKOTO
YpaBHEHUs JEMCTBUTEIbHBIEC PA3IMUHBIC YHCIIA.
Bug oOmero pemieHuss JMHEHHBIX OJHOPOJHBIX AU(D(EepeHLIUaNbHBIX ypaBHEHHS BTOPOTO

18 [mopsinka ¢ MOCTOSHHBIMU KOA(PHUIIMEHTAMU AJIsl CIy4aeB, KOI/1a KOPHU XapaKTePUCTUYECKOTO
YpaBHEHUs JEMCTBUTEIbHBIE OJIMHAKOBBIE YNCIIA.
Bun ofmiero pemieHusi JUHEHHBIX OAHOPOAHBIX UG (EepeHINATBHBIX YpaBHEHUS BTOPOTO)

19 |mopsiaka ¢ HOCTOSHHBIMU KO3 (GUIIMEHTaMH JJIS CIIy4aeB, KOIJla KOPHU XapaKTepUCTHUECKOTO
ypaBHEHUsI KOMIIJIEKCHBIE YHCJIA.

20 |JIuneiiHble HeOJHOPOAHBIE TU(hepeHIATbHbIE YPAaBHEHHS N-0r0 NOPSIIKA.

1 CtpykTypa 0o01Iero peieHus JMHEHHBIX HEOJHOPOIHBIX MU depeHIIMaTbHBIX YPaBHEHUS N-0T0|
[opsiKa.

2 MeTo1 Bapuanuy MpOU3BOJIbHBIX MOCTOSHHBIX JUISl OTBICKAHUS YaCTHOTO PELICHMsI TMHEHHOTO
HEOTHOPOAHOTO AU P epeHInaTbHOIO YpaBHEHUSI BTOPOTO MOPsIJIKa.

23 |IIpaBas yactb cnenuangbHoro sujga JIHIAY 2-oro nopsiaka ¢ HOCTOSHHBIMU KO3 QUIIMEHTaMH.
Meton HeorpeneaeHHbIX K03()PHUIIMEHTOB AJis OTHICKaHUS YaCTHOT'O PELEHUsI HEOTHOPOIHOTO|

24 |nuneiHOrO MUQGEepeHIMaIbLHOI0 YPaBHEHHS BTOPOTO MOPSA/IKA € MPABON YacThIO CIEHUAIBHOTO
BH]A.

25 [[Ipeo6pa3oBanue Jlamnaca

26 |OpuruHajibl ¥ UX H300paskeHus

27 |CoiicTBa mpeobpa3oBanus Jlamiaca

28 [Tabmuiia opurnHaIOB M H300paKEHUN

29 |O6partHoe npeobpazoBanue Jlamiaca

30 [Teopemsl pa3inokeHUs




31 |OnepanroHHBIN METOJ| peleHHs JMHEHHBIX Tu(depeHIINaTbHBIX YPAaBHEHUN H UX CUCTEM

37 Uto Takoe uucioBoit psa. [Ipumep. Uto HaszwiBaeTcsa cymmoin psana. Kakoil psna Ha3biBaeTcs
CXOISAIIMMCS, Kakoi pacxoasummcst. beckoHeuHasi reomeTpuieckasi pOrpecchst U €€ CyMMa

33 HeoOxouMblii pU3HAK CXOIMMOCTH YMCIOBOrO psga. Kak ero MoXHO HMCHOJIb30BaTh IS
MicciIeIOBaHMsI CXOIUMOCTH psifia

34 JlocTaTOuHblE NPU3HAKUM CXOAMMOCTH pPSAIOB C IIOJOKUTENbHBIMU UI€HAMU (CpaBHEHUS,
Jlamambepa, pauKaibHBIA, HHTErpabHBIN). [IpuMepbl

35 3HaK0qepez[UonmHecs1 psanel. Teopema JleiiOHua U €€ MCIIONB30BaHHUE UL MPHOIMKEHHBIX
BBIYMCIICHUI CYMMBI psiia

36 3HaKornepeMeHHble psiibl. JlocTaTouHble NMPU3HAKA CXOAUMOCTH. AOCONIOTHAs W YCIOBHAas
CXOJIMMOCTh

37 |CrenenHout psia. MHTEpBasl CXOOMMOCTH CTENIEHHOTO PAJia, PaauyC CXOJAMMOCTH, KaK €ro HauTu

33 Psinbl Teitnopa u Maknopena i Gynkun f(x). Ipumepst s yHkimii: cos(x), sin(x), In(1+x),
exp(x).

39 lcrions30Banue PAI0B JULs BBIYMCIICHUH TPUOIMKEHHBIX 3HAUYCHUH (QYHKIIMN U OTIPeIETICHHBIX
MHTETpaJIOB € 33JJTaHHON TOYHOCTBIO

40 [Tpuronomerpuueckuii psa. Kosbdunuentsl Oypre, psg Oypoe s Gynkumii ¢ nepuoaom 2 «

41 |Paznoxenue B psig Pypbe YSTHBIX U HEYETHBIX MEPHOAMYECKUX (QYHKINN

42 |OynknuonaneHeli psa. O61acTh CXOAUMOCTH psfa.

43 |CBolicTBa CTEICHHBIX PSIOB

44 HCHOJIB?;O?&HI/IC PSAOB  IUIsL  OTBHICKAHWSI TNPHOJNMIKEHHBIX peHIeHui nuddepeHnaabHbIX
ypaBHEHUH

45 |Ycnosue dupuxie mist GyHKIUU

46 [Ycnosue cxonumoctu psiia Pypbe K GYHKIUH, UIsl KOTOPOH OH 3alucaH

47 [Koadduuuents Dypre, psg Dypbe i GyHkuuii ¢ nepuogom T

48 [Paznoxenue B psg Pypbe HENEPUOANUECKUX PYHKIIHH

49 |OproronansHble Ha oTpe3ke [a; b] pyHkIMH

50 |[DopMysbl KOMOMHATOPUKH

51 Uro Takoe wucnbiTanue, cooObiThe. [lpumep. Kakume coObITHS Ha3bIBAIOT CIIy4ailHBIMU,
TOCTOBEPHBIMH, HEBO3MOXKHBIMU. [Ipumep

52 |Kakue coObITHs Ha3bIBalOT HECOBMECTHBIMHU, He3aBHCUMBIMU. [Ipumep

53 |Yrto Takoe cyMMa coOBITHI, Mpou3BeeHue coobituil. Ilpumep

54 |Kakue coObITHs Ha3bIBalOT NPOTUBONOIOKHBIMU. [Ipumep

55 |Yro Takoe monHas Tpymmna coOsTUi. YTO Takoe dIIeMeHTapHbIe UCXOIbl cTbITaHus. [Ipumep

56 UTo Takoe OTHOCHTENIbHAs 4acTOTa COOBITHS, B YEM 3aKIJIIOUAETCSl CBOMCTBO YCTOMYMBOCTH
OTHOCHUTEJIBHBIX YaCTOT, YACTOTHOE OTIPEJICIIEHNE BEPOSITHOCTH COOBITHS

57 |Knaccuueckoe onpenenaeHne BeposiTHOCTH coObITs. [Ipumep. CBONCTBA BEPOSTHOCTH COOBITHS

53 VcioBHas BepOSATHOCTh. BeposTHOCTH mpousBeneHus: coObITuid. BeposaTHOCTh mpou3BeneHHs
He3aBHCUMBIX coObITHI. [Tprmep

59 BeposiITHOCTH CyMMBbl HECOBMECTHBIX COOBITHI. BepoSATHOCTH CyMMBI COBMECTHBIX COOBITHH.
[ IpuMepsl

60 [[ToBrOpHBIE HE3aBUCHMBIE UcTIbITaHUs. Dopmyna beprym.

61 |AcumnToTuueckue GopMyIIbl.

62 |CnyuaiiHas BesinunHa. JIMCKpeTHBIE M HENIPEPBIBHBIE CIIy4aiiHble BelnyuHbl. [IpumMep

63 [3akoH pacnpeneneHus TMCKPETHOM CiydailHOM BesnunHbl. [Ipumep

64 UrcnoBble XapakTEPUCTUKH CIy4YalHBIX BEIMYMH (MAaTeMAaTUYECKOE OKHMJAHUE, AUCIEepCus,
CpeHee KBaApaTHYeCcKoe OTKIOHEHHE). YTO OHU XapaKTepU3yIOT U KaKOBHI MX CBOICTBa

65 |Kak HailTM MaTEMATUYECKOE 0OKUJAHUE U TUCTIEPCUIO TUCKPETHON CIyYailHON BEJIMYHUHBI

66 DyHKIMS pacnpenesieHus: BepossTHOCTel F(X) 1 IIoTHOCTh pacnpenesneHus BeposaTHocTell f(x)

HEMPEPHIBHOM CITy4allHOW BEJIMYMHBI, UX CBOMCTBA




67 [MatemaTHuecKoe OXKHAAHUE U AUCTIEPCHs HEIPEPHIBHOW CIy4aliHON BEIMYNHBI
Kak HaliTH BepOSTHOCTh MONAJaHUsl CIy4ailHOM BEJIMYMHBI B 33JaHHBII MHTEpBal, €CIHY|
68 [M3BECTHA IJIOTHOCTH pacrpeneneHust BepoaTrHocTeil f(x). UTo reoMeTpuvecku BBIpaXKaeT 3Ta
BEPOSITHOCTh
69 HopManpHBI 3aKOH pacmpesenieHus, TpaduK TIUIOTHOCTH pPACHpPElEICHHs, YHUCIOBbIC
XapaKTePUCTHKU
Kak HaliTH BepOATHOCTb TOT0O, 4YTO CiIy4ailHas BEJIUYMHA C HOPMAJIbHBIM 3aKOHOM
70 |pactpenencHuUs MPUMET 3HAYCHUE MEHBIIIE 33JJAHHOTO X1; OOJIBINE 3aJaHHOTO X2; HA HHTEPBAJIC
(X1,X2) ¢ momompro Gyaknuu Jlammaca
71 ["eHepaibHast M BEIOOPOYHAS] COBOKYITHOCTH, KaKasi BRLIOOPKA HA3bIBACTCS PEIPE3CHTATHBHON H
Kak ee MOJIy4YUTh
7 Kakue oleHKM Ha3bIBAIOTCS HECMEUIEHHBIMH, COCTOATENbHBIMU. UTO SIBJIIETCS HECMEIICHHOU
OLICHKOW MaT.0UJAAHUs, AUCTIEPCUH U KaK UX BBIUUCIHUTD 110 BBIOOPOUHBIM JTAHHBIM
73 Kaxas 3aBHCUMOCTb MEX/1y BETUYMHAMU HAa3bIBAETCS CTATUCTHUECKOM, KaKasi KOPPEISILIMOHHOM.
[Tpumep Ha rpadukax pacceMBaHUS
74 |[loBepUTENbHBII UHTEPBAJI U1 BEPOSITHOCTH COOBITHUS, MAT.0KUJAHUS, TUCTIEPCUU.
7.3.2. Kputepru ¥ HOPMbI OllEHKH
®opma
NnpoBeeHust
Cemectp . Kpurepun u HopMbI OLIEHKH
NPOMEKYTOYHOI
arTecTauuu
CryaeHT noiydust 3a4€T 110 BCEM
KOHTPOJIbHBIM paboTaM cemecTpa
U TIpU OTBETE Ha OUJIET €ro
COZIEpKaHUE PACKPBITO
MOJTHOCTBIO, MaTepuall U3JI0XKeH
IPaMOTHO, B ONPEAEIEHHON
JIOTUYECKON
MOCJIEI0BATEIbHOCTH, PABUIIBHO
«OTJIMYHO»
HCIIOJIB3YETCS] TEPMHUHOJIOTHS.
IToxa3ano ymeHue
WJUTFOCTPUPOBATH TEOPETHUECKUE
MOJIOKEHUSI KOHKPETHBIMU
npumepamu. OTBET IpO3ByUal
CaMOCTOSITELHO, O€3 HAaBOIAIINX
3 DK3amMeH
BOIIPOCOB, 3a/1a4y OWJIeTa PeIu
MPaBUIILHO M PAIIMOHAIBHO.
CtyaeHT moyqmi1 3a4€T 10 BCEM
KOHTPOJIBHBIM paboTam ceMecTpa.
OTBeT Ha OUJIET YAOBIETBOPSET B
OCHOBHOM  TpeOoBaHUSIM  Ha
OIIEHKY «OTJIUYHO», HO MPHU ITOM
«XOpOIION MOXET UMETh ClIeyIoIlne
HEJIOCTATKHU: B W3JI0KCHUHT
JIOTTYIIEHBI HEeOOMBIIHNE MPOOEIbI,
HE WCKAa3WBIIHWE  COJEpXKaHUE
OTBETa; JIOMYILIEHbl  OJUH-IBA
Helo4yEéTa, HUCHpPABIEHHBIE IO
3aMEeYaHMIO0 IK3aMeHaTopa




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

«KYHOOBJICTBOPUTEIIBHO»

CryaeHT mosy4ui1 3a4€T MO BCEM
KOHTPOJIHBIM paboTaM ceMecTpa.
IIpu oTBeTe Ha OWJIET HENOJHO

WIH HEMOCJIeI0BaTEIbHO
PacKphITO coJiep>KaHue
MaTepuaia, HO IOKa3aHOo obIiee
MMOHUMaHUeE BOIIpOCa U

MIPOJIEMOHCTPUPOBAHBl  YMEHHUS,
JIOCTaTOYHbIE I JlajdbHEUIIEero
ycBoeHUs Marepuana. Hwmenuck
3aTPyOHEHUS WJIH  JIOITYIICHBI
OIIMOKY B OMPE/IEIICHUU TOHITUH,
WCIIOJIb30BAaHUU  TEPMHUHOJIOTHUH,
MCIIPABIIEHHBIEC TTOCIIE HABOSIINX
BOIIPOCOB

«HCYOOBJICTBOPUTCIBHO»

CTyneHT He MOoJy4usl 3a4éT XOTA
Obl 1O OJHOW W3 KOHTPOJBHBIX
paboT cemecTpa MU NPU OTBETE
Ha ouner HabroHarTCs
cepbé3Hble MpoOeNbl B 3HAHUAX
OCHOBHOTI'0 Marepuasia U3y4eHHOU
JUCLUIUIMHBI, JOMYIIECHBI
NPUHIUINHAATIBHBIE  OMHMOKH B
BBINOJIHEHUH 3aJJaHuH, HE
MIPOJIEMOHCTPUPOBAHBI 3HAHUS H
YMEHHUs,  JIOCTaTOYHbIE  JUIA
JlaTbHENIIETO YCBOEHUSA
MmarepHaia




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPaTypa

Tun (yueOHuK, ydeOHOE

KoJsimuecTBO B

Ne nocoodoue, yaeoHo- HAYYHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox m3nanua
n/n MEeTOAHYECKOEe Mocodue, oudamorexe /
NPAKTHKYM, JP.) HanmenoBanue 365C
1 [unaues B.C. Bricmiasg Mmaremaruka VueOHuk 2019 2ObC
«ZNANIUM.COM»
2 PxxeBckuii C.B. Bricmas maremaTnka YueOHHK 2018 9bC
«ZNANIUM.COM»
3 Hanunos FO.M., MaremaTuka YuebHoe nocodbue 2019 9bC
Kyp6enko JIL.H., «ZNANIUM.COM»
Huxonosa I'".A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypOenko
JIL.H. , HuxonoBoii I'.A. .
4 | Herrapesa O.M., Maremaruka B IpuMepax M 3agadax VYuyebHoe nocobue 2019 9BbC
Kypb6enko JI.H., «NANIUM.COM»

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

C.H.

8.2. lonosiHMTE/ILHAS JIMTEPATYPaA

Kosun4yecTrBo B
Tun (yueOHHMK, ydyeOHOE .
HAY4YHOI
Ne nocoodoue, yueoHo-
ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) Ion n3nanus oudamorexe /
n/n MeTOAuYECKOe mocodue,
IPAKTHKYM, 1p.) HaumeHoBaHue
Y YM, 1p. 3EC
1 | Ky3nenos JLA. COopHHUK 3a/1aHHI TTO BHICIIIEH MaTeMaTHKE. YuebHoe nmocobue 2015 9BbC
TumnoBbie pacyeThl «JIanby»




Tun (yueOHUK, yueOHOe

KoJsinmuecTBO B

Ne nocooue, yueOHo- Hay=nou
ABTOPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) I'ox u3panus oudamoTexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HaumenoBanmue
P > AP 9BC
2 | ®ununosa E.E., CepreeBa | MaremaTtuka YuebHoe nmocobue 2015 9bC
J.B., Cnoboackas U.H. «ZNANIUM.COM»
3 | benoycosa B. U., Beicmias matematuka. HYacts 1 VYuyebHoe nocobue 2016 9bC
Epmakosa I'. M., «IPRbooks»

Muxanesa M. M. [u ap.].




8.3. Ilepevyenb mpogeccCHOHATBHBIX 0a3 JAHHBIX U MH(OPMANMUOHHBIX CIPABOYHbIX
cucTeM

— OCHOBBI BBICIIICH M TUCKPETHOW MatemaTuku // [1lyboeuu A.A., Knoukos FO.B. CipaBOYHUK
/ Bonrorpan, 2015. Peswcum 0ocmyna: http://elibrary.ru

— Jlexkumwu o BeIciierd Matematuke // [ anos B.A., [leemepesa P.B. YuebHoe nmocooue. B 2-x
vactsax / bapuayn, 2014. Tom Yacts 1 Jluneiinas anreOpa, aHaIuTHUYECKasi TEOMETPHUsI, KOMIUIEKCHBIE
YHCclia, pa3joKeHUE palMoOHaJIbHBIX JIpo0eil, BBeJeHHE B MaTeMaTHUeCKUi aHanu3 (2-e u3gaHue,
nepepaboTaHHOE U JONOJTHEHHOe). Pexxcum docmyna: http://elibrary.ru

— Jleknuu 1o Beiciielt Marematuke // I anoe B.A., /leemepesa P.B. YuebHoe ocobue. B 2-x
vactsax / bapuayn, 2014. Tom Yacte 2 IuddeperHunanbHoe 1 HHTETPATBHOE UCYUCICHUS, PYHKIIUU
HECKOJIbKUX MEPEMEHHBIX, (PYHKIIUN KOMIUIEKCHOTO IepeMeHHOro, AuddepeHinaibHble ypaBHEHUS
U Teopusi BEpOATHOCTEeH (2-¢ wm3maHme, mepepaboTaHHOE W JAOMOJIHEHHOE). Pejwcum docmyna:
http://elibrary.ru

8.4. IlepeueHb NPpOrpaMMHOro odecnevyeHus

Ne HaumenoBanmue I1O PexBu3uThI 1010BOpa (1aTa, HOMEP,
n/n CPOK JAeHCTBHA)
1 Windows Horosop Ne 690 ot 19.05.2015, cpok neiicTBus
— 6eccpoyHO
2 Office Standart Horosop Ne 690 ot 19.05.2015, cpok neiicTBus
— 6eccpouno; [Jorosop Ne 727 ot 20.07.2016,
CPOK JeHCTBHS — OECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUSI
00pa3oBaTeIbHOIO NMpoLEcca M0 JUCIUIIIHHE

HaunmenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MPOBeIeHHA

N/ | NPaKTHYeCKHX U J1a00opaTOPHBIX 3aHATHIA,
NMOMELUEeHHUH VI CAMOCTOATEIbHOMI

padoThl o0yuaoumxcs (HoMep ayAUTOPUN)

Ilepeyens 0CHOBHOTO 000pYyAOBaHHSA

VYueOHast ayauTopus Ui npoBeeHns 3aHsATuil | CTONbl  yYeHUYEeCKHE JABYXMECTHBIE U
JIEKIIMOHHOTO TUMA. Y4yeOHasi ayIuTOpHs JUIsl | TPEXMECTHbIE (MOHOOGJIOKH) ,CTOJ
NPOBEICHUS 3aHATHH CEMHUHApCKOTO THIIA. | PEnoJaBaTeIbCKHi, CTYIN
VYyeOnass  ayauTopusi A KypCOBOTIO | IPEMOAaBaTeIbCKUN, JlOCKa ayIuTOpHas
NPOEKTHUPOBAaHUS  (BBIMOJIHEHUS KYPCOBBIX | (MEJIOBas)

pabot). YueOHast ayauTopus sl TPOBEICHUS
TPYIIOBBIX u WHMBUIYaIbHBIX
KOHCyJbTallMi. VY4eOHas aynutopus Uis
NPOBEICHUS 3aHATHH TEKYILEro KOHTPOJS U
npoMexyTouHoi arrectaruu. (I'-440).

VYueOHast ayauTopus Ui npoBeieHns 3aHsITuil | CTosbl YYCHHUYECKHE  JIBYXMECTHBIE
JIEKIMOHHOTO TUNa. YueOHas ayautopus JUisl | (MOHOOJIOKH) , CTOJ MpenofaBaTelbCKUM,
NPOBE/ICHUS 3aHATHH CEMHUHApCKOro THIIA. | CTYI Iperno/IaBaTeIbCKui, J0CKa
2 | YueOnas  aymutopwss IS KYPCOBOTO | ayauTOpHAs (MeIoBast)

NPOCKTHPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX
pabot). YueOHast ayauTopus s TPOBEICHUS
TPYNIOBBIX " VHMBUAYaIbHBIX



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

n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00PATOPHbIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

KOHCYJbTallMi. YueOHas ayauTopust s
MIPOBEICHUS 3aHATUN TEKYILIEro KOHTPOJIS U
npoMexyTouHoi arrectauuu (I-409).

[Tomemenue Uisi CaMOCTOSITENBHONM PabOTHhI
crynentos. (I'-401)

Crobl YYCHHUYECCKUC, CTYIIbsA

yueHnueckue, [1K ¢ BbIXogom B ceTh
Hutepner




