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COI''TACOBAHO

3asenvionmii kadeapoit  «IIEKTPOCHAOKEHUE U DIIEKTPOTEXHUKA

«_» 20 T. B.B. Baxnuna
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenannu xadenps
«BpIcmIasi MaTeMaTHKa U MaTeMaTUYECKOEe 00pa30BaHUE»

(mpotokou 3acenanust Ne 2 ot «12» ceHtsiopst 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
AUCHUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U [MPUMCHCHUIO MATCMATHYCCKUX MCTOIOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPBIE MOTYT MOTPEOOBATHCS JOMOJIHUTEILHO B MPAKTUYCCKONH M HCCIIEI0BATEILCKOW paboTe;
bopMUpOBaHHE  MAaTEeMaTHYECKOTO, JIOTMYECKOTO W aJrOPUTMHUYECKOrO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecro nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUIIMHBL M TPaKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
«Bricmas maremaTtuka 1», «Briciiast MaTeMaTHKa 2.

I[I/ICIII/IHJII/IHI)I W IPaKTUKH, OJI1 KOTOPbIX OCBOCHUC I[&HHOfI JUCIHUITIINHBI H€O6XOIII/IMO KakK
MpEaAICCTBYIOIICEC: ((CDI/IBI/IKa», «TCOPCTI/I‘ICCKI/IG OCHOBBI 2JICKTPOTCXHUKU ).

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

dDopmupyeMbie U
KOHTpPOJIUpYyeMble
KOMIIETeHI[UH
(Ko ¥ HAMMEHOBAHUE)

OIIK-3. Cnocoben

NuaukaTopsbl 10CTHXKEHUS
KOMIIeTeHIH i
(Kol 1 HAUMEHOBaHUE)

IInanupyemble pe3yJibTaThbl
o0yueHust

OIIK-3.3 IIpumenser 3HaTh:

MPUMEHSTh MAaTEMaTHYCCKHIT armapar 1. OcHOBHbIE OHATUS MATEMATUKH,
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. MeTo/ipl peleHns MaTeMaTHUeCKUX
MO/JICIIUPOBAHUS, MATEeMATHYECKOH cTaTueTuky | 33424 10 YHCIOBOTO MIIH APYTOro
TEOPETUYECKOTO U OTTK-3.4 TIpumensier TpeOyemoro pe3ynbTraTa (rpaduka,
OKCTIEPUMEHTAITBHOTO |\ oo et anmapar (dbopMyIIbI U T.I1.) }

UCCIIeIOBaHMsI IIPH UCTCHHBIX METOJIOB 3. Meronsl pemeHnii

pelieHnn mudQepeHInaIbHbIX YpaBHEHUH,
po¢eCCUOHATIbHBIX WICCIIEIOBAHUSI YMCIIOBBIX U

3aja4 (YHKIIMOHATIBHBIX PSIIOB, OCHOBHBIE

TMTOJIO’KEHUS TEOPUH BEPOATHOCTEN U
MAaTE€MaTHYECKOU CTaTUCTUKHU.

YMeTh:

1. PeIHaTL TUITOBBIC MATCMATHUYCCKHC
3aJ1a4uun

2. CaMOCTOSITeJ'H)HO MaTeMaTNU4YCCKHU
KOPPEKTHO CTaBUTh
€CTECTBCHHOHAYYHbIC 33/J1a4H,
HpOBO,[[I/ITB CTpOFI/Ie MAaTEMATUYCCKUC
pacCyXJIeHHsI.




DopmupyeMbIe H
KOHTPOJIHpYeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHUSE
KOMIIETEeHIH i
(Kox ¥ HAMMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

3. OnepupoBaTh a0OCTPAKTHBIMU
00BEKTaMHU ¥ KOPPEKTHO UCTIOIH30BATh
MaTEeMaTHYECKHUE MOHITHSI CHMBOJIHIKY
JUTSL BBIPQKEHHS KOJTMYECTBEHHBIX U
KaueCTBEHHBIX OTHOIIEHUN OOHEKTOB.
4. [lepeBoINTH HHXKECHEPHBIE 3aJ1a4H C
OIMCATETHHOTO S3bIKA HA SI3BIK
MaTeMaTHKH, TPUMEHSTh METOIbI
MaTeMaTHYeCKOT0 aHaIn3a JJIs
pEILICHHS WHXCHEPHBIX 3a/1a4

5. Pemars npocreiimmii
muddepeHIanbHble YpaBHEHUS,
MCCIIEIOBATh HA CXOUMOCTb PSIJIbI,
HAXOJIUTh YUCIIOBBIC XapaKTEPUCTUKU
CIIyYaHBIX BEJIUYHH.

Bnaners:

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

2. Crmocob6aMu HarjsgHOTO
rpadUuecKoro nmpeacTaBIeHUs
pe3yabTAaTOB UCCIICIOBAHMS.

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

. HanmeHoBaHMe TeM 3aHATHH Oo0mbem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGoThi (yueoHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI'0 CPeACTBA)
Monyns 9. Jlex 1 Juddeperunanbabie ypaBHEHHS 3 2 - -
Jluddepenunanbuble HEPBOTO MOPSAIKA.
ypaBHEHHS
Monyns 9. IIp1l Juddeperunanbapie ypaBHEHHS 3 2 - -
Jluddepenunanbuble BTOPOTO MOpPsAKa.
ypaBHEHHS
Monyns 9. Cp Wzyuenne temsl "AuddepeHnnanbaoie 3 28 - -
JuddepennmraibHbIe ypaBHeHUA"
YpaBHEHHS
Moy 9. Cp Brinonaenne KOHTpOIBHOM paboTh! 1 Mo 3 20 - - Kontponbnas padorta 1
JluddepenunanbHble teme "Jluddepennmansusle ypaBHeHus" 10 TeEMeE
YpaBHEHUS "ludpdepenunaibHbIe
YpaBHEHHS .

Monyns 10. Ip 2 OpuruHansl 1 UX U300pakeHUs. 3 2 - -
OnepannoHHbIE [TpeoOpa3zoBanue Jlannaca. Teopemsl
MCUMCIICHUS pasznoxxenus. TabmuIa OpUTHHAIOB U

nzobpaxenuii. Pemenue /1Y u ux cucrem

OTIePAIIMOHHBIM METOJIOM
Monyas 10. Cp OpuruHaibl 1 H300paskeHus.. 3 28 - -
OnepaimoHHbIE [IpeoOpazoBanue Jlamnaca. Pemenne
MCUMCIICHUS auHeNHBIX Y 1 cucteM oneparmoHHBIM

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

MCUYNCIICHUA

ncuuciaeHus"




®opMbI TEKYLIET0

B . HaumeHoBaHue TeM 3aHATHIA Oo6bem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)

Monyns 11. Pager | Jlek 2 Yucnossle psizibl. CXOAUMOCTD YHCIOBBIX 3 2 - -

psanoB. Crenennbie psiabl. O0macTh

CXOIMMOCTH
Monyns 11. Pager | IIp 3 OyHKUMOHaANbHbIE pslbl. Pl Oypre. 3 2 - -
Monynse 11. Pagsr | Cp YucnoBbie U GYyHKIIMOHATBHBIC PSIIBIL. 3 29 - -

[Tpu3Haku cXOQUMOCTH, 00J1aCTh

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

teme "Psaaer". o teMe "Paaer.
Monynb 12. Teopus | [Ip 4 CrnyuaitHbie cCOOBITHS, OTIEpAIlUU B 3 2 - -

BEPOSTHOCTEN U
MaTeMaTuyecKas
CTaTUCTUKA

anredpe coObITUI, BEPOSITHOCTU
COOBITHS, CBOIMCTBA BEPOSITHOCTH
coObITus [IpaBuia BeruncICHUS
BEPOATHOCTEU. DIIEMEHTBI
KoMOMHaTopukH. [1oiHast 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. ToyeuHsble
OLICHKH YUCJIOBBIX XapaKTEPUCTUK
CIIy4alHbIX BEJINYHUH.




®opMbI TEKYLIET0

B . HaumeHoBaHue TeM 3aHATHIA Oo6bem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Monyns 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 30 - -
BEPOATHOCTEH U MaTeMaTh4yecKas CTaTHCTHKA
MaTeMaTHIECKast
CTaTHCTUKA
Monynb 12. Teopus | Cp BrinonHenue KOHTpoJIbHOM paboThl 4 110 3 20 - - KonTponbnas pabora 4
BEPOSTHOCTEHN U teme "Teopus BeposITHOCTEN U o Teme "Teopus
MaTeMaTHIECKast MaTeMaTHYeCcKasi CTaTUCTHKA" BEPOSITHOCTEH U
CTaTHCTHKA MaTeMaTHYecKas
CTaTUCTHKA".
ITA [IpomexyTouHas aTTectanus (IK3aMeH) 3 0,35 - -
Kontpons |Dk3amen 3 35,65 - - Bomnpocsl k 3x3ameny
NoNo 1-74
Hroro:| 216 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B mucnummune "Beiciras matemaTuka 3" HUCIOIB3YIOTCS:

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

TEXHOJIOTUSl pa3BUBAMOLICr0 00y4eHus: (IPOBEJACHUE JEKIMH, MPAKTHUSCKUX 3aHSATHIA,
KOHTPOJIBHBIX Pa0OT, IK3aMeHa);

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

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMU (IPUMEHEHHE YYEOHBIX 3JIEKTPOHHBIX
U3JIaHu, 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
u3ydaeMoi nuciuruinHbl "Beicmas matemaruka 3". JXKenaTeabHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
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 camoctoaTenbHOM 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 JIMTEPATYPY, YUECTh PEKOMEHIallMH IPENo1aBaTes.

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.

BaxxHbpIM KpHUTEpHEM yCBOCHHS TEOPHH SIBIISIETCS YMEHHE pelaTh 3a/laud Ha TPOHIEeHHBII
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 pallMOHAJIBbHBINA. Pemenue 3aqay 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€HHOTO 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 BBIMOJIHEHBl AKKYpaTHO, IOCIIEI0BATEIbHO,
000CHOBaHME PEIICHUS U OTBET 0053aTENIbHbI B KAXK/I0M 3a/laHHUH.

Ha sk3ameHe BBISCHSIETCS, MpEXJE BCET0, OTYETIMBOE YCBOEHUE BCEX TEOPETHUECKHUX U
NPaKTUYECKUX BOIPOCOB IMPOrpaMMbl M YMEHHME NPUMEHSTH IOJNyYEHHbIE 3HAHUSA K PEIICHHIO
npakTHueckux 3anad. OmpezeneHusi, TEOPEMbl, MpaBUiIa JOJKHBI (GOPMYIUPOBATHCSA TOYHO U C
MOHMMaHMEM CYIIECTBa JieNla; PEUIeHUe 3a7ad B MPOCTEUIIMX CIIydasiX JOJDKHO BBIIOJIHATHCS Oe3
omMOOK U YBEPEHHO; BCSKasi MUChbMEHHAs U rpadudeckas padbora JoJKHA OBITh c/ieaHa akKypaTHO



u 4érko. TOMBKO Tpu BBINOJHEHUMM OSTHX YCIOBUH 3HAaHUS MOTYT OBITh TMpPU3HAHBI
YIIOBJICTBOPSIOIIMMHU TPEOOBAHHSM, PEABSBIEMBIM IIPOTPAMMON.

IIpy MOATOTOBKE K DK3aMEHY CTYACHT JNOJDKEH IOBTOPHO M3Y4YMTh KOHCIIEKTBI JICKLIMH U
PEKOMEHIOBAaHHYIO OCHOBHYIO U JIOIIOJHUTEIBHYIO JINTEPATYPy, IPOCMOTPETh PELICHUS OCHOBHBIX
3aJa4, PEIIEHHBIX CAMOCTOSATENBHO U HA IIPAKTUYECKUX 3aHATUAX, @ TAKXKE COCTABUTh ITUCbMEHHBIE
OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue
Cemectp
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

3 OI1K-3.3, OTIK-3.4 ) Konrponsnas padora 1 o Teme )
Juddepennmanpabie ypaBHEHUS

3 OIK-3.3, OTIK-3 4 IfOHTpOJIBHaSI pabora 2 no TeMe

OnepanoHHbIE UCUHUCTICHUS
3 OIIK-3.3, OIIK-3 .4 KonTponpHas pabora 3 o teme "Psipr’”
KontposbHas padota 4 o reme " Teopus
3 OIIK-3.3, OIIK-3.4 BEPOATHOCTEN U MaTeEMaTHYECKas
CTaTHCTHKA"
3 OIIK-3.3, OIIK-3.4 Bomnpocs k 3auéty NoNe 1-74

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

7.2.1. KontpoJubHas pa6ora 1 mo teme '"'Jluddepennuanbubie ypaBHeHus'"
(HaumeHoBaHUE OYEHOUHO2O CPedCmea)

Tunossie npuMepsl 3a1aHUl

3amaya 1.
Hano muddepennuaibHoe ypaBHEHUE IEPBOTO MOPSIKA M €T0 HaYallbHbIC ycaoBus. Haiinure
o0111ee penieHre TOro YpaBHEHUs U ONPEACIIUTe YaCTHOE PElIeHHE.

Bi?;;g;a F(x,y,y)=0 HavansHoe ycioBue
1 X-y' -3y =x'e"; Yo =€, X =1
2 y'-cosx+ysinx=1; Yo =2, X, =0
; yo YK, ——
4 y'—%:—Zlnx; Yo =1, xoz%.
5 xy'+2y="Y; Y, =1, x, =3
6 y' — yCOS X =—CO0S 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-tQX=COSX; Yo =5, X, =1
10 y’—XZJE/l:(x+1)3; yozé, X, =1




Bgﬁ;ﬁ . F(x,y,y)=0 HavaneHoe ycioBue
11 y' = (y+1)(x+1)=0; Yo =0, X, =0
12 J1-x?y' —y=0: Yo =1, %, =0
13 y'sin® x—y-1=0; Y, =0, xo=%.
14 y'sin® x -y =0; Yo =1 xo=%.
15 y'cos® x—(y +1)=0; Yo =0, X, =
16 2xyy'—1=0; Yo =0, X, =1
17 y'xsiny =1; y0:77, 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.
Jano nuddepeHnnansHoe ypaBHEHHE IEPBOTO MOPSIIKA C PA3ICISIIOIIUMUCS TEPEMEHHBIMU
¥ ero HavdaJbHbIE ycioBHs. Haliaure oOmnee pemieHHe 3TOro ypaBHEHHUS W OINPEICTUTE YaCTHOE

elicHe.
s F(xy,y)=0 Hasamstoe ycrosie

1 y'=yx* =0 y(0)=1

2 y'—yx’ =0 y(0)=1

3 y'-yJx =0 y(0)=1

4 y'=yxy/x =0 y(0)=1

5 y'—=ycosx=0 y(O)

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




- F(xy,y)=0 HasasHoe ycroie
10 y'cos’x—y=0 y(0)=1
11 L+x?)y-y=0 y(0)=1
12 J1-xy'-y =0, y(0)=1
13 y~(y +1fx +1)=0 x=0,y=0
14 y'sin? x—y—1=0 y(%j:o
15 y'sin*x—y=0 y(%jzl
16 y'cos® 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'—/1-y® =0 y(1)=0

3aniaua 3.

Hano nuddepenmanbHoe ypaBHEHHE BTOPOTO OPSAKA U €ro HavanbHbIe yernoBus. Haiaute
oO11ee pelieHrne 3TOro YpaBHEHUS U ONIPEeSIUTEe YaCTHOE PELICHHE.
Howmep

BAPUAHTA F(x,y,y,y")=0 HauvasnbHoe ycioBue
1 y"xInx=y’; y(e)=e-1, y'(e)=1.
2 y"cos* X = —sin2x; y(7z)=0; y(z)=2; y'(r)=-1.
3 2xy" =", y(9)=8; y'(9)=3.
) V=Y Ay’ ¥(0)=0; y'(0)=1.
5 y'(x* +1)=2xy’"; y(0)=1; y'(0)=3.
6 Y =1-(y')’; W) =3 Y(7,)=1.
7 xy”:(1+2x2)y’; y(1)=e+1; y'(1)=+le.




Howmep

papianTa F(x,y,Yy,y)=0 HavaneHoe ycioBue
8 y" =sin’ x; y(0)=5; y'(0)=18; y"(0)=0.
9 Yy =21+y"; y(0)=5; y'(0)=-1.
10 y"+(y") =0; y(2)=1In(2e); y’(2)=% 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)=74; 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.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponsHast pabora 1

1o TEMC

"Nuddepenunanbupie  ypaBHeHUs"
CTYAECHTaMH CaMOCTOSITEJIbHO BO BHEAYyIUTOPHOE BPEMs M JOJIKHA OBITh CllaHa IPENoaBaTelo Ha
IPOBEPKY 10 3a4€THOI Henenu. Ha BeimoHeHne KOHTpoibHOM paboTsl otBoauTcs 20 yacoB. Homepa
BapHaHTOB KOHTPOJIbHBIX 3a]1a4 OMPENENSIFOTCS C MOMOIIBI0 TaObauIbl 1, MpruuyeM HOMEp BapuaHTa
KOHTPOJBHOM 3amaun 1 HaxoguTcs Mo mepBod OykBe (GaMHUIMM CTYJIEHTa; HOMEp BapHaHTa
KOHTPOJIbHOM 3a/a4i 2 HaXxOAWTCA IO IMepBoid OyKBe HMEHU CTY/AEHTa; HOMEpP BapuaHTa
KOHTPOJILHOM 33/1a4M 3 HaXOAMTCS 1O MepBOi OYKBE OTYECTBA CTYACHTA.

BBITTOJIHACTCA

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

BO3BPAIAIOTCSI CTYACHTY JUIsl IepepadoTKH.




1. Kaxxnast koHTpoJsibHAs paboTa AOKHA OBITH BBIIIOJIHEHA B OTAEIBHOM TETpaau B KJIETKY CHHUMHU
WIA YepHBIMH 4epHuiamMu. HeoOXoauMo OCTaBIATH TOJs MMPUHOW 4 - 5 cM Uil 3aMedaHuid
pELEeH3eHTA.

2. B 3aronoBke paboThl Ha OOJIOKKE TETPaay JOJDKHBI OBITh SICHO HamucaHbl (GaMuius, UMs U
OTUYECTBO CTYJEHTA, Ha3BaHUE IUCIMILIMHBI, HOMEP KOHTPOJIbHON paboThI; 3[€Ch ke CIeAyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBENICHUs, JaTy OTCBHUIKM PaOOThl B MHCTUTYT W ajpec CTynaeHTa. B
KOHIIE pa0OThI CIEAYET MOCTAaBUTh ATy €€ BBIMOIHEHHS U MOANUCH CTYJICHTA.

3. B paboty nomxHbI OBITH BKIIFOUEHBI BCE 33]1a41, YKa3aHHBIC B 3aJIaHUU, CTPOTO I10 TIOJI0KEHHOMY
BapuaHTy. Pemienus 3a1a4 Ha10 pacronarath B MOPSAAKE BO3PACTAHUS X HOMEPOB.

4. Ilepen pemieHUEM Kak101 3a71a4u Ha/l0 MOJIHOCTBIO BhIMCaTh €€ ycioBue. Eciin ycnoBue 3a1aun
uMmeeT oOuIyro (GOpMyIHpPOBKY, TO, IEpPENHUChIBas €ro, cleayeT oO0Inue JaHHble 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarh K BBIIOJTHEHHUIO
KOHTPOJIBHOTO  33JiaHusi, HE PEIMB JOCTaTOYHOrO0 KOJMYECTBA 3aJady MO Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/ianni0. ONBIT TOKA3bIBAET, YTO YAllle BCETO HEYMEHHE PEIIUTh TY HIIN
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/IaHUs BBI3BIBACTCSA TEM, UTO CTYJICHT HE BBIIIOJIHWI 3TO TpeOOBaHUE.
5. B npopenien3zupoBanHoOi paboTe CTYACHT JI0JKEH UCTIPABUTH OTMEUEHHBIE PELIEH3EHTOM OLITUOKU
Y YYECTh €r0 PEKOMEHIALIUU U COBETHI. PelieH311 03BOJISIOT CTYIEHTY CYJUTh O CTENIEHU YCBOEHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBalOT Ha UMEIOIIKECS Y HEro IpoOesbl, Ha XKeJlaTeIbHOe
HampaBlieHue paboThl; MOMOTalT CPOPMYIUPOBATH BOIMPOCHI JJIsi TMOCTAHOBKH HUX TEpen
npernojaBaresieM. 3a4TeHHBIC KOHTPOJILHBIC PA0OTHI MPEABSIBISIOTCS CTYIACHTOM IIPHU Clade 3a4era
WJIM SK3aMeHa.

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

7.2.2. KonTpoJabHas padora 2 no reme ""OnepanuoHunie ucuucaenus"
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM
3anaua 1

1. Ucnonb3ys onpenenenne n300pakeHust 1 OCHOBHBIE CBOMCTBa peoOpa3oBanus Jlamnaca,
HaliTH wm300pakeHWe s 3amaHHoro opuruHanal. Mcmonw3ys omperneneHue W300paXkeHHUS W
OCHOBHBIE CBOIicTBa peoOpa3oBanus Jlamaca, HailTu nu300paXkeHue AJIs 3a1aHHOTO OpUTHHATIA.

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

N Opurunan N300paxkeHue
1 2 3
1
t -
. e (p-1)-(p-2)
) 1
2. sinat m
1
3. cosat m
.t p




N Opurunan N300paxkenne
1 2 3
v I
S. e? .sint (p+1)fp+2)2
2
. p
6. e’ -sin /& Gﬁ:zn?:g)
2
7. e .sin _P7+3p+4
A p(p-1)p-2)
2
pe+1
8_ tCOSﬁT m
5p+3
2 .
9. t<sin & (p—lﬂpz-kZp—FS)
2
14
ip +4ip +ﬁ
3t L
11. te b2+6p+Bhﬂ+ﬁp+m)
X p2 +2
12. te 2 .2,
pT+p-+1
3p
13. cos? x (p2 +1)2
p
14. sin x (p—2)p? -1
1
15. cos(at - B) 02(p2 1
sint 1
16. Tt 7—p+p2
1
17. tshat m
3 2
2p°+p +2p+2
p”+2pT+2p
2p+3
2 S, N —
19. t“cht 0%+ 4p2 +5p
6p+1
2
+2
21. e?sint (p_a)pz_g
22 tsin ot )
: sin ———
p°—4p+3
. p
23. e -sint

p*(p?-4)




N Opurunan N300paxkenne
1 2 3
. p+1
24, t?sint YV
p-2p°+p°
1-p
25. shat > 2
(p*-4)
3amaua 2

Haiiti yactHoe pemenue nudepeHmanbHOro ypaBHEHUST BTOPOTO MOPSIIKA
A-x"+B-x+C-x=f(t),

YAOBJIETBOPAOIICEC HAYAJIbHBIM YCIIOBHAM

x(0)=a, X(0)=4.

N B C f(t) a
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 t3 + 6t 0
8. 0 1 cost +sin 2t 0
9. 0 -4 42t 0
10. 0 9 t-2 0
11. 4 4 et 0
12. 0 1 sin2t 0
13. 0 1 ) 0
14. 6 5 t2 1 0
15. 6 13 sin4t 0




N A B C f() o yi
1 3 4 5 6 7
16. 1 0 4 —sint 0 1
1
17. 1 -1 0 n 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 t?—1 2 -1
22. 1 -6 9 2t2 —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
3amaya 3

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

N Cucrema /1.Y. HavanbHble ycioBus
1 2 3
1 y' +3y+2=0, y(o)zl,
' Z-y+2=0. 2(0)=1.
5 y'—2y—4z=cost, y(0)=0,
' '+ y+2z=sint. 2(0)=0.
y'=3z+y=0, y(0)=0,
3. , t
7—y-z=¢". z(0)=o0.
4 y' +7y—z=0, y(0)=1,
' 2'+2y+52=0. 2(0)=1.
5 y+7—z=¢!, y(0)=0,
' 2y’ +17'+ 2z =cost. 2(0)=0.
y'—y+z:§t, y(0)=0,
6. 2 (0)=0
'+4y+2z=4t+1. 2V)=0




N Cucrema /1.Y. HavanbHble ycioBus
1 2 3
. Y —7'—2y+2z7=1-2t, y(0)=y'(0)=0
' y'+27'+y=0. 2(0)=0
8 y'-3y'+2y+2'-z=0, y(0)=y'(0)=0
' —y'+y+2"-57'+4y =0. Z'(O)=0,Z(O =1
o y'=-1, y(0)=1,
' 7'=2y+2z 2(0)=1.
y'—3z+y=0, y(0)=1,
10 {z’—z—y:eZt. 2(0)=1.
1 3y’ +2y+z'=1], y(O):O
) y'+4z7'+3z=0. 2(0)=0
y'-y-2z=t, y(0)=2
12. {—2y+z’—z=t. Z(O):4
13 -y"+8z=0, y(0)=y'(0) =0,
' 7"+2y=t. 2(0)=2'(0) =0.
5y'+3z-12y =0, y(0)=2
14. -52'+13z-2y=0. 2(0)=3
15 y'+4y+4z=0, y(0)=3
' 2'+2y+62=0. 2(0)=15
y’+y—z’:4et, y(0)=0,
16. {3y’z+z’—%t2. 2(0)=o0.
4y +17'=0, y(0)=0,
17. {yt-z=4n 2(0)=0
' t -
y+y-z=¢, y(0)=1,
18. {z’+z—y=et. 2(0)=1.
y'—y+2220, y@):ngn—l
19. {y"—Zy'=2t—COSZI. z O)ZE
y'+2"— 7' +6y=e™, y(0)=y'(0) =1,
20. ,
y' -4y —-7'+z7=1. 2(0)=2'(0)=0.
’1 5y’ +3z=12y, y(0)=-1,
' 13z =2y +57'. 2(0)=0
y'+2=0, y(0)=2
22. 7

7'-2y-2z=0.




N Cucrema /1.Y. HavanbHble ycioBus
1 2 3
23 y'+y=3z, y(0)=1,
' 7-e'=y+z. 2(0)=2
"+3y=-z, 0)=0,
" y'+3y=-2 y(0)
I'=y-1. 2(0)=-1.
25 y!:?’z_y' y(0)= )
' I'=z+y—e”. z(0)=o0.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHUS

KonTponbHast pabdora 2 no teme "OnepanlioHHbIC UCUUCICHUS BBIOIHSAETCS CTYACHTaMU
CaMOCTOSITENIFHO BO BHEAYIUTOPHOE BPEeMs U JOJKHA OBITh CJaHa MPEToIaBaTelio Ha MPOBEPKY 10
3a4éTHOI Helenu. Ha BeImonHeHne KOHTPOIbHOM padboThl oTBoauTCs 20 yacoB. Homepa BapuanToB
KOHTPOJIBHBIX 33]1a4 ONPEACIISIOTCS C TOMOIIBIO Ta0IHIIBI 1, MpudeM HOMep BapuaHTa KOHTPOIBHOU
3a71auu 2 HaXOUTCS 110 TIEPBOi OyKBe (haMIIIMU CTYJICHTa; HOMEP BapHaHTa KOHTPOJIBHOM 3a1aun 3
HAXOJHUTCS TI0 MepPBOi OyKBEe UMEHU CTYyJICHTa; HOMEp BapHaHTa KOHTPOJILHOH 3a1aun 1 HaXoauTcs
110 TIEpBOil OYKBE OTYECTBA CTYJCHTA.

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. Kaxxgast KoHTpoJibHAs paboTa AOKHA OBITH BBIIIOJIHEHA B OTACIBHON TeTpaau B KJIETKY CHHUMU
WM 4YepHBIMH uYepHUiIamMu. HeoOXoIWMO OCTaBSTH MOJs MHpUHONW 4 - 5 cM I 3aMeudaHuid
pELICH3EHTA.
2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaad JOJDKHBI OBITH SCHO HamUCaHbI (paMuiIHs, 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 n0KHBI OBITH BKITFOUEHBI BCE 3a/1a4d, YKa3aHHBIC B 33aHUH, CTPOTO T10 TIOJI0)KEHHOMY
BapHaHTy. Pemenus 3agad Hafo pacrosaraTh B OPSIIKE BO3pAacTaHUS MX HOMEPOB.
4. Ilepen pemieHueM Kaxk101 3a1a4u Ha/10 MOJHOCTHIO BhIUCATh € ycioBue. Eciu ycnoBue 3a1aun
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,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHui0. OIBIT MOKa3bIBAET, YTO YaIlle BCETO HEYMEHHE PELINTh TY WU
MHYIO 3371a4y KOHTPOJIBHOTO 33/1aHUS BBI3BIBACTCS TEM, UTO CTYJICHT HE BBITIOJIHUI 3TO TpeOOBaHUE.
5. B nmpopenen3npoBanHoOi paboTe CTYACHT IOJKEH UCTIPABUTH OTMEUEHHBIE PEIIEH3EHTOM OITUOKH
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 BBICTABJISIETCS CTYJICHTY, €CJIM IPaBUIILHO BBINOIHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISIETCS CTYJEHTY, €CJIU IPABUIIBHO BBITOJIHEHO MeHee 70 % 3anaHuid.

7.2.3. KoutpoJbHasa pa6ora 3 mo teme ""Psiabr’’
(HauMeHOBaHUe OYEHOUHO20 CPedCmBa)

Tunossle npuMepsl 3a1aHUM
3amaua Ne |

o0
I/ICCJICIIOBEITB CXOOUMOCTDb YHUCJIOBBIX PS10B Z Un
n=1

Ne OO6mwmii unen psana U,
2
1 RpCILLL (mj :5) I”Z(“i); 2y 20+
10 3n-1 2n n(n+1)
Inn 2 1 o (N j”
2 —: 0 -1;8) ———— ;1) (-1) -
Y e B)nMnUnMnf 0 (- 2n+1
1 _14n an-1) (-
3 : 6) sin : :
a),/n +on ) S s B)(3n+1j r)In(n+1)
1 n3"? no N
4 — - 5 t : 1) (-1
D) oot O Aty e 0 (1) =
1-cosv/n 5. (2n-1)  (4n-1Y (-1
5 a) ) ; B) ;1) — =
n®+n-1’ (n+ﬂ 3n+2 nin(n+1)
n+3 7% n " (-1
6 . . .
V2 Y (2n—1)3’B)(4n+3j " i Tan+s
. n-2 n’ n+el)" 1 " V3
a)gnn2+5’®(h+2)ﬂ®( n j 2”’m( ) “®6n

1 . 5n %/_ 2n+1 ( 1)n+1‘n3

8 Ve Y e w0 g

) a)Sm4 ®L¢;$?Q%m(41Jﬂm ;?;
2+l ,

10 2 5n1+1; %) (;:)!;B) (Snn+1j +7) rfl_nlgn

11 2) m%g;@ % 8) nksin 21 1) (-1)"- ”n+31

2 w(n+2ﬁ«n+2y6)ngfl;)(i:?J;m(_”msﬂjgg

13 a)n@ 6)mwm% ng{ar)@éjim”'

)2 6 [1+1] =:p) 12 ;1) )
14 Jn+1 n) 6 nin?n n+cm( 2 j
Jn+4




Ne OGuwit et pxa U,
s i o 55 3 gl
16 2 5 +2 +0) (3:(;"2)’3) (2“22 1) W'W
H RaE +3;)!4" 0 10(”2;]2)!n! ) G: :2JZ; ) (1) (j: v ;j
N ! <nfm;6)6(nn_l) 0 fg) 0
19 a) 2" 6)[”?) Zln - B) tg%;r) %
_1)sin "
» 2 (2n+3)|r?2(2n+3) 2 nlsm v P) ?{/_(n 21] ’ )()3%

o n
Haittn mHTEpBaN CXOOUMOCTH CTENEHHOIO psAaa Zanx

3agaua Ne2

. MccaemoBarh CXOAUMOCTH pdaoa Ha

n=1
KOHIIAX MHTCpPBAJa
Neo Kospdunuenr a, Ne Kospdummenr a,
1 3 4 5 11 n 1
a) 1[([’] +1) : 6) n_ a) nt: 6) ( + )
n! 2"
2 2" 1 12 2
a) ; 0) 1 n n
n+ ; )
n(n + 1) n10 a) (n +1)n ) (n +1)|
3 (2n) 1 13 2" n’
a) —-;0) ; 0
n (n+2)In(n+2) 2 Jen-1)3" (n+1)
4 3"n! 1 14 Jﬁ N
Y ey w0 VO
5 n 1 15 1 ]
;0 ——=3;0) 10
? 3"(n+1)’ ) g ? n(n+1) )
6 n +1 16 (n+1) +1)l ( 1)
2 _.6) —= ;6) In
a) ok 6) 7 a) o ) -
7 n 3 17 5
1 n°+1 >
a) (14‘—) ,6) % arCtg n 2n+3
n 37n a) ; 0) s
n! (n+1)
8 5 18
a) n+l ; n . a) nisin == ; 0) (n+1)
3"(n+2)" 7 (n+1) 2"
9 . ng 19 2 1.3.(2n-1) . 2"
a) ; 6) 3"n! (2n-1).3"
V2" (3n-1)" " (n+1)




10

n+2 n!

0 ety

20

5" 10"
a) —;0
Y05

n!

b
BBIYUCINTL ONpe/IeIeHHbli HHTErpa If(X)dX ¢ TouHocTeio g0 0,001 myTeM pasioxeHHUs

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

0

3amaua Ne 3

Haiitn Tpu mepBBIX, OTIWYUTENBHBIX OT HYJS, WICHA DPAa3J0KEHUS B CTEMEHHOW PSJl pEIICHUE
> ya,
y= y(x) mQpepeHIaIbHOr0 YpaBHEeHUsS Y’ = f(X, y), YIIOBJIETBOPSIIOLIETO YCIOBUIO y(O) =Y,

Ne Oyuxkius f(x), b Ne Oyuxius f(x), b
S 1-e™ .
1 e -1 11 . 0,1
sin 0,5x 1
2 —30,5 12 ——15
X 27 +x°
3 sin(x?); 1 13 '”(1+X/5%;1
4 cos+/x: 0,5 14 e ¥ 0,2
1 1
5 ;01 15 —1
8+ x° V16+x*
6 arctg(x?); 0,75 16 cos(4x?); 1
: 2
7 ﬂf);o,s 17 Jxsin x; 1
X
-2X
8 e Loon 18 e ;0,1
X
9 xe?°: 05 19 sin (100 %2 ); 0,1
10 xIn(1-x?); 0,5 20 1-e”. o,
X
3agaga Ne 4




No y'=f(xy): ¥ Ne y'=f(xy): ¥

1 y'=cosx+y?; y,=1 11 y'=2x*+y?%; y,=0,1
2 y'=e*+y*; y,=0 12 y' =4x-0.1y%; y,=1
3 y'=y+y; ¥,=3 13 y' =x*+y%; y,=1
4 y'=2e’—xy; y,=0 14 y'=x"+0,2y; y,=1
5 y =sin x+y?; y,=1 15 y =xy+y?; y,=0,1
6 y'=e'+y; y,=4 16 y' =2x-y?%; y,=0
7 y =x*+y%; y,=2 17 y' =x2—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 Y =x+x>+y%; y,=5 20 y' =x2-2y?; y,=0

3amaya Ne 5

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

[0,1] no

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

Dypse.
Ne f(x)
1
1+sin X, OSXS%;
I10 KOCUHYCaM
)= Y
0, —<x<r
2
2 0, OSXS%;
I10 CUHyCaM
f(x)= _ y
—COSX,ESXSﬂ'.




3
0, 0<x<
f (X) = 110 KOCUHYCaM
—sinXx, —
4
0, 0<x<
F(x)= 10 CHHYCaM
COSX, — < X< 7.
5
sinx, 0<x< < —
110 KOCHHYCaM
0 Z<x<rn
2
6
1+cosx, 0<x< <
10 CHHYCaM
0 L<x<zr
2
! 0<x<”:
f(x): 2 [0 KOCHHYCaM
cosx, L<x<rx
8
0, 0<x<
f(x)= 0 CHHYCaM
. Vs
-sinx, =
"2
d 0, 0<x<”:
f(x)= 2’ 10 KOCUHYCaM
—cosx, L<x<u.
2
1
0 0, 0<x< 7[;
f(x): 10 CUHYCaM
sin X, T <x<n.
2
11
1-sinx, 0< xsz;
£(x)= 2 110 CHHYCaM
0, T <x
2
12
0, 0<x<
f(x): 10 KOCHHYCaM
—cosx, L<x<u.
2
13 T

1-cosx,

I\)

10 CUHYCaM




Ne f(x)
14
1-cosx, OSXS%;
10 KOCUHYCaM
f(x)= 7[ y
0, —<x<
2
1 0<x<”
{ smx - _2
110 CUHYCaM
0 —<X£7z
16 1-sinx, 0<x<—
2 0 KOCUHYCaM
0, T<x<n
2
17 0<x 7
B 110 CMHyCam
1-cosx, T <x<n.
18 <X<z.
f (x) _ 2 10 KOCHHYCaM
1-cosx, ﬂ<XS7z
19 0, 0£x<£;
f(x)= 2 10 CUHYCaM
1-sin X, ngs;:.
2
20
0, OSXSZ,
f (x) _ 0 KOCUHYCaM
1-sin X, %SXS?Z’.

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHSA
KonrtponbHast pabota 3 mo teme "Psapr”

1o HepBOﬁ 6yKBC OTUYCCTBA CTyJICHTA.

BBITNIOJIHSIETCSI CTY/IEHTAMH CaMOCTOSITEIBHO BO
BHEAYJIUTOPHOE BpeMs U JIOJKHA OBITH C/IaHa MTPETOo/1aBaTellio Ha MPOBEPKY 110 3auéTHOM Henenu. Ha
BBITIOJTHEHHE KOHTPOJIbHOU padoThl oTBoauTca 20 yacoB. HoMepa BapuaHTOB KOHTPOJBHBIX 3a7a4
OTIPENIETISIIOTCSI C TIOMOIIBI0 TaOMHIEl 1, MpUueM HOMEpa BapHAaHTOB KOHTPOJIBHBIX 3amad | u 4
HAXOJATCS MO TepBoi OykBe (aMHIMU CTYACHTa; HOMEpa BapHaHTOB KOHTPOJIBHBIX 3a7ad 2 U 5
HaXOJATCs 10 NMepBOil OykBe MIMEHM CTY/ACHTa; HOMEP BapHaHTa KOHTPOJIbHOM 3a7auu 3 HaXOoAUTCA

Tabaumna 1
BykBa A B r i EE | X;3 u K 1
Ne Bap. 1 3 4 5 6 7 8 9 10
byxBa M H,IO O,i 11 PY C,II T,I1 Yy (OXC] X
No Bap. 11 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

BO3BPAIAIOTCSI CTYACHTY IS TepepadoTKH.




1. Kaxxnast koHTpoJsibHAs paboTa AOKHA OBITH BBIIIOJIHEHA B OTAEIBHOM TETpaau B KJIETKY CHHUMHU
WIA YepHBIMH 4epHuiamMu. HeoOXoauMo OCTaBIATH TOJs MMPUHOW 4 - 5 cM Uil 3aMedaHuid
pELEeH3eHTA.

2. B 3aronoBke paboThl Ha OOJIOKKE TETPAAM JIOJDKHBI OBITH SICHO HAmWCaHbl (pamMuiusi, UM U
OTUYECTBO CTYJEHTA, Ha3BaHUE IUCIMILIMHBI, HOMEP KOHTPOJIbHON paboThI; 3[€Ch ke CIeAyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBENICHUs, JaTy OTCBHUIKM PaOOThl B MHCTUTYT W ajpec CTynaeHTa. B
KOHIIE pabOThI CIIEAYET MOCTaBUTH 1Ty €€ BHIMOIHEHUSI U MOJMUCH CTYICHTA.

3. B paboty nomxHbI OBITH BKIFOUEHBI BCE 33]1a91, YKa3aHHBIC B 33aJIaHUU, CTPOTO IO TIOJI0KEHHOMY
BapuaHTy. Pemienus 3a1a4 Ha10 pacronarath B MOPSAAKE BO3PACTAHUS X HOMEPOB.

4. Ilepen pemieHuEM Kak101 3a7auu Ha/10 IOJHOCTBIO BhIUCATh €€ ycinoBue. Ecnu ycioBue 3agaun
uMeeT oOuyr0 (OpMYIHpPOBKY, TO, IEpPENHCHIBas €ro, cleayeT OOIIHMe J[JaHHble 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarh K BBIIOJTHEHHUIO
KOHTPOJIBHOTO  33JiaHusi, HE PEIMB JOCTaTOYHOrO0 KOJMYECTBA 3aJady MO Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHHI0. OTBIT TOKA3bIBACT, YTO YAIll€ BCETO HEYMEHHE PEIIUTh TY WIH
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/IaHUs BBI3BIBACTCSA TEM, UTO CTYJICHT HE BBIIIOJIHWI 3TO TpeOOBaHUE.
5. B npopenien3zupoBanHoOi paboTe CTYACHT JI0JKEH UCTIPABUTH OTMEUEHHBIE PELIEH3EHTOM OLITUOKU
Y YYECTh €r0 PEKOMEH/IalluK U COBETHI. PerieH31n no3BOJISIOT CTYIEHTY CYJUTh O CTEIIEHU YCBOEHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBalOT Ha UMEIOIIKECS Y HEro IpoOesbl, Ha XKeJlaTeIbHOe
HampaBlieHue paboThl; MOMOTalT CPOPMYIUPOBATH BOIMPOCHI JJIsi TMOCTAHOBKH HUX TEpen
MpernoiaBaTesieM. 3a4TEeHHbBIE KOHTPOJIbHBIE pa0OThl MPEIBSABIAIOTCS CTYJACHTOM TP Cadye 3auera
WJIM SK3aMeHa.

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

7.2.4. KonTpoJjbHas padora 4 o reme

"Teopusi BepoATHOCTEH 1 MATEMATHYeCKAs CTATHCTUKA"
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM

3anmauva 1.
PemmTe 3amaqy, MCTIOIB3YsI TEOPEMBI YMHOXKEHUS U CIIOKCHHUS.
B onnoit kop3une N ¢uoneroBeix 1 M 3enenbix KkyOuka, Bo BTopoit — V ¢uonetoBbix u C
3eJIeHBIX. BBITACKMBAIOT TI0 OJTHOMY KYOUKY M3 KXKIOW KOp3uHBI. OIpenenTe BEpOITHOCTh TOTO,
YTO OHU PA3HOTO IIBETA; OJIHOTO IIBETA.

Ne N M \Y 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
3amaya 2.

Pemure 3a1a4y Ha MOBTOPSIOIIUECS COOBITUS (MCIONB3Ys JIOKAJIbHYIO TeopeMy Jlannaca uim
UHTErpaibHyto Teopemy Jlamnaca).

Nmeercss N norepelinpix Owmieruka. BeposATHOCT BBIMIpaTh MO KaXKAOMY paBHa p.
Omnpeznenure, 4TO BEIMTPAIOT OT M1 10 M2 NPUOOPETEHHBIX OUIIETHKA; POBHO M OMIIETUKOB.

Ne N B 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

3amgauya 3.

Haubl 00beM BoIOOpKK N BBIOOpOYHAs cpeHss X, cpeliHee KBaipaTHYHOE OTKIOHEHHE O .

HyXHO BBIYMCIMTH JOBEpUTEIbHBIE WHTEPBAIbBI JJIS OLEHKM MaTeMaTH4YecKoro OXuaaHus M
HOPMAJIBHOI'O paclpeAeeHus C HaaeKHOCThI0 0,95.

NQ I/ICXOI[HBIC JAHHBIC

1 X =75,17 o =6 n=36
2 X =75,16 o=7 n=49
3 X =75,15 o =8 n =64
4 X =75,14 o =9 n=81
5 X =75,13 o=10 n=100
6 X =75,12 o=11 n=121
7 X =75,11 o=12 n=144
8 X =75,10 o =13 n=169




9 X =75,09 o=14 n=196
10 X =75,08 o=15 n=225
11 X =75,07 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

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHS

KontponbHas pabdora 4 mo teme "Teopus BepOsATHOCTEH M MaTeMaTHYeCKas CTATUCTHKA'
BBITIOJHACTCSI CTYJACHTAMH CAaMOCTOSTEIBHO BO BHEAYJUTOPHOE BpeMs M JOJDKHA OBITH CllaHa
NPEeroIaBaTeIl0 Ha TPOBEPKY JO 3a4éTHOW Hexenw. Ha BBIMONHEHWE KOHTPOJIBHON pPabOTHI
orBoguTcs 20 gacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33134 ONPEACIISIOTCS C TTOMOIIBIO TAOIUITBI
1, mprueM HOMep BapraHTa KOHTPOJIBHOM 33aun 1 HaxoIuTCs 1o NepBoii OyKBe (haMIIINU CTY/ICHTA,;
HOMEp BapHaHTa KOHTPOJIBHOW 3amauyd 2 HAXOJWUTCS IO MEepBOM OyKBE MMEHH CTYICHTAa; HOMEp
BapHUaHTa KOHTPOJILHOW 331a4¥l 3 HAXOUTCS 0 NIEPBOi 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 | 0,4 I PY | C1II | T,1II N DD | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBINOJHEHUHM KOHTPOJIBHBIX pabOT HEOOXOIHMMO CTPOrO MPUACPKHUBATHCS YKa3aHHBIX
HIDKe npaBuwil. PaboThl, BBINOJHEHHbIE 0€3 COONIOJEHMS 3TUX MpPaBWUI, HE 3aUUTBHIBAIOTCA U
BO3BpAIIAIOTCSI CTYACHTY JUIsl TepepabOTKH.
1. Kaxxgast KoHTpoJibHAs paboTa AOKHA OBITH BBIIIOJIHEHA B OTACIBHON TETpaau B KJIETKY CHHUMU
WM 4YepHBIMH uYepHUiIamMu. HeoOXoIWMoO OCTaBisSTH MOJs MHpUHOW 4 - 5 cM I 3aMedaHuid
pELICH3EHTA.
2. B 3aronoBke paOoThl HAa OOJOXKE TETPAaad JOJDKHBI OBITH SCHO HAaNMMCAHBI (paMHIIHUS, UM 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 I0KHBI OBITH BKITFOUEHBI BCE 3a/1a4, YKa3aHHBIC B 33aHUH, CTPOTO T10 TIOJI0KEHHOMY
BapHaHTy. Pemenus 3agad Hafo pacrosaraTth B OPSIIKE BO3pAacTaHUS MX HOMEPOB.
4. Ilepen pemieHuEM Kaxk10i 3aa4u Ha/10 MOJHOCTHIO BhIUCATh €€ ycioBue. Eciu ycnoBue 3a1auun
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,
COOTBETCTBYIOILIEMY 3TOMY 3aJaHH0. OTBIT TOKa3bIBAET, YTO YAIE BCETO HEYMEHHE PEIIUTh Ty WU
MHYIO 3371a4y KOHTPOJIBHOTO 33/1aHUS BBI3BIBACTCS TEM, UTO CTYJICHT HE BBITIOJIHUI 3TO TpeOOBaHUE.
5. B nmpopenen3npoBanHoOi paboTe CTYACHT JI0JKEH UCTIPABUTH OTMEUEHHBIE PEIIEH3EHTOM OITHOKU
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» BBICTABJISETCS CTYJIEHTY, €CJIM IPaBUIIbHO BBINOIHEHO HE MeHee 70 % 3anaHuil;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CJIM IIPaBUIIbHO BbINIOJIIHEHO MeHee 70 % 3amaHuil.



7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp _3



Bomnpocekl Kk 3K3aMeHy

/1
1 |Kakue ypaBHeHHsI Ha3bIBatOTCs quddepernmanbabivi. pumep.
2 [YTo Ha3bIBaIOT penieHueM nudepeHanpHoro ypasHenus. Ipumep
3 [YTo Ha3bIBaIOT HAYAJILHBIMU YCIOBUSMU U1 quddepernnanbHoro ypasaenus. [pumep
4 [Yro Ha3pIBalOT OOIMIMM perieHueM Uit JudepeHIHaIbHOr0 YpaBHEHH (N-0T0 MOpsIKa)
5 [Teopema Ko o cymectBoBanuu pemenus auddepeHuaibpHoro ypaBHeHus 1-oro nopsaka
6 [[uddepenumanbuble ypaBHeHUs 1-0ro NopsiaKa U METO/bI OTHICKAHUS UX PEILCHMS:
7 Juddepennmanbaple ypaBHEHHST 2-0r0 MOPsIKA, JOMYCKAIONIME MOHMWKEHUE TOpsaka 1-oro
THna ¥ METOJ OTHICKAHMS UX PELICHHUS.
8 Juddepenumanbaple ypaBHEHUS 2-0T0 TOPSIKA, JOMYCKAIONIME MOHMKEHUE TOpPSIKa 2-0T0
THna ¥ METOJ OTHICKAHMS UX PELICHHUS.
9 Juddepenumanbable ypaBHEHHUsI 2-0r0 HOpPsAKa, JONMYCKAIOLIUE MOHWKEHHE Mopsaka 3-ero
TUIA U METOJI OTHICKAHUS UX PEIICHUSI.
10 ﬂHHeﬁHEIe OJTHOpOJHbIE JU(epeHMaIbHbIe YPAaBHEHUS N-Oro IOpsAJKa, CBOICTBa €ro
CIICHUH.
11 |Ctpykrypa obmiero pemenus JIOIY n-oro nopsiaxa.
12 Onpenenenue JIUHEHMHON 3aBUCUMOCTH (DYHKUMN. YCIOBUS IJIMHEHHOW 3aBHCHUMOCTH H
ITMHEITHON HE3aBUCUMOCTH JBYX (QYHKIUIL.
13 |Onpenenutens BpoHcKkoro u ero CBOWCTBA.
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 |nopsinka ¢ MOCTOSTHHBIMU KO3(PUIIMEeHTaMu IS CIydaeB, KOI/la KOPHU XapaKTepUCTHUECKOTO
YpaBHEHUs JEMCTBUTEIbHBIEC PA3IMUHBIC YHCIIA.
Bug oOmero pemieHuss JMHEHHBIX OJHOPOJHBIX AU(D(EepeHLIUaNbHBIX ypaBHEHHS BTOPOTO
18 [mopsinka ¢ MOCTOSSHHBIMU KOX(PHUIIMEHTaMHU [UTSI CITydaeB, KOTJAa KOPHU XapaKTePUCTUIECKOTO
YpaBHEHUs JEMCTBUTEIbHBIE OJIMHAKOBBIE YNCIIA.
Bun ofmiero pemieHusi JUHEHHBIX OAHOPOAHBIX UG (EepeHINATBHBIX YpaBHEHUS BTOPOTO)
19 [mopsinka ¢ MOCTOSHHBIMU KOA(PPUIIMEHTaMHU JUIsl CITyyaeB, KOTJa KOPHU XapaKTepUCTUYECKOTO
ypaBHEHUsI KOMIIJIEKCHBIE YHCJIA.
20 |JIuneiinple HeOAHOPOAHBIE AU depeHInanbHbIe ypaBHEHHS N-0T0 MOPsIKa.
21 CtpykTypa 0o01Iero peieHus TMHEHHBIX HEOJHOPOIHBIX MU depeHIIMaTbHBIX YPaBHEHUS N-0T0|
[opsiKa.
29 MeTo1 Bapuanuy MpOU3BOJIbHBIX MOCTOSHHBIX JUISl OTBICKAHUS YaCTHOTO PELICHMsI TMHEHHOTO
HEOTHOPOAHOTO AU P epeHInaTbHOIO YpaBHEHUSI BTOPOTO MOPsIJIKa.
23 |lIpaBas yacth cnenuanbHoro sujga JIHIAY 2-oro nopsika ¢ HOCTOSHHBIMU KO3 UITMEHTaMH.
Meton HeorpeneaeHHbIX K03()PHUIIMEHTOB AJis OTHICKaHUS YaCTHOT'O PELEHUsI HEOTHOPOIHOTO|
24 muHeitHOrO MM PEepeHINANTBHOTO ypaBHEHUS BTOPOTO MOPsAKa C TPABOIl YaCThIO CIIEUAIBHOTO
BH]A.
25 [[IpeoOpazoBanwue Jlamnaca
26 |OpurruHaibl 1 X U300paKEHUS
27 |CroiicTBa nmpeobpazoBanwsi Jlammaca
28 [TabGnuia opuruHANIOB U U300paKEHUI
29 |06patHoe mpeobpazoBanue Jlamnaca
30 [Teopemsbl paznoxeHUs




31

OmnepaniMoOHHBII METO pelIeHHsI TMHEHHBIX T hepeHIINATbHBIX YPaBHEHUN U UX CUCTEM

32

Uto Takoe uucioBoit psa. [Ipumep. Uto HaszwiBaeTcsa cymmoin psana. Kakoil psna Ha3biBaeTcs
CXOJAIMMCS, KaKol pacxoasiimumMcs. beckoneuHast reoMeTpudeckas Mporpeccus U ee cymma

33

HCO6XOI[I/IMBII\/'I IMPHU3HAK CXOJUMOCTH YHUCJIOBOI'O psAAd. Kak ero MoXHO HCIIOJIE30BaTh JJI
MCCJICOJOBAHUA CXOAUMOCTH pAaa

34

JlocTaTrouHble TNpU3HAKKA CXOJUMOCTH PSAOB C TMOJOXKUTEIbHBIMU WiI€HaMU (CpaBHEHUS,
Jlamambepa, pauKaibHBIA, HHTErpabHBIN). [IpuMepbl

35

3Hakouepenyrommuecs psaasl. Teopema JleliOHuma u e€ WCMONB30BAHUE JJISI MPUOIMIKEHHBIX
BBIUMCIICHUI CYMMBI psijia

36

3HaKornepeMeHHble psiibl. JlocTaTouHble NMPU3HAKA CXOAUMOCTH. AOCONIOTHAs W YCIOBHAas
CXOIMMOCTh

37

CTeneHHOH PAa. I/IHTepBaJ'I CXOIAUMOCTH CTCIICHHOI'O psAad, paanyC CXOANMMOCTH, KaK €TI0 HaWTH

38

Psinp1 Teitnopa u Maxopena st pyukiuu f(x). [Ipumepst ans GpyHkimii: cos(x), Sin(x), In(1+x),
exp(Xx).

39

lcrnionp30BaHue PSAAOB ISl BEIYACICHUH PUOIMKEHHBIX 3HAYeHUH (PYHKIMIA 1 OIpeeIeHHBIX
MHTETrPaJIOB C 33JaHHON TOYHOCTBIO

40

Tpuronomerpuyeckuit pan. Koadpduumentsr Oypoe, psin @ypbe 115 GyHKIHI ¢ eprooM 2 1t

41

Paznoxenne B psag Oypbe YETHBIX U HEYETHBIX NEPUOJMUECKUX (DYHKIHIHA

42

DyHKIMoHANBHBIN psasl. O0IacTh CXOIMMOCTH PSA.

43

CBolicTBa CTEIIEHHBIX pAaoB

44

licnionp30oBaHne psAAOB S OTBHICKAHHUS TNPHONMKEHHBIX peHIeHu nuddepeHInaabHbIX
ypaBHEHUH

45

Ycnosue Aupuxie i GyHKIUN

46

YcnoBre cxopumoctu psaaa Dypbe K QyHKINH, 1J11 KOTOPOH OH 3aIicaH

47

Kosduunentsr Oypre, psg Pypbe i GyHkuuii ¢ nepuogom T

48

Paznioxxenue B psii Pypbe HENepuondeckux GpyHKIun

49

OpTtoroHanbHble Ha oTpe3ke [a; b] pyHkuun

50

DopMyIibl KOMOMHATOPHKHU

51

Utro Takoe wucnbiTanue, coObitve. [Ipumep. Kakue coObITHUS HaA3bIBAIOT CIly4alHbBIMH,
NIOCTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

52

Kakye coOBITHS Ha3bIBAIOT HCCOBMCCTHBIMH, HC3aBHCHUMbIMH. HpHMep

53

Uto Takoe cymma coObITHI, TpousBeaeHne coobiTuil. [Tpumep

54

Kakye coOBITHS Ha3bIBAIOT IIPOTHUBOIIOJIOKHBIMH. HpI/IMep

55

UTo Takoe moiHas T'pyIiIia coObITHii. UTO Takoe QJICMCHTAPHBIC UCXOAbI UCTIBITAHUS. HpHMep

56

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

S7

Kiaccuueckoe omnpeneneHne BeposiTHOCTH coobITus. [Ipumep. CBoNCTBa BEPOSTHOCTH COOBITHS

58

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

59

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

60

[ToBTOpHBIEC HE3aBUCUMBIE UCTIBITAHUS. Dopmyiia bepHyuu.

61

AcuMnitoTnueckue GOpMyIIbI.

62

Cryvaiinas BenuunHa. JIMCKpeTHbIE M HeNpephIBHBIE cayvaiiHble BenuuuHbl. [Iprmep

63

3aKOH pacnpeneneHus: AUMCKPETHOM ciydaiiHOW BennyuHsl. [Ipumep

64

UunciioBble XapakTEpUCTUKU CIIYYaHBIX BEIWYMH (MaTeMaTH4ecKoe OXKHIAaHUE, TUCIIepCHs,
CpeliHee KBaJpaTHiIecKoe OTKIOHeHHe). UTo OHM XapaKTepu3yIOT M KaKOBBI HX CBOMCTBA

65

Kak HaiiTh MaTreMaTH4YeCKOe OKUIAHUE U JUCTIEPCUIO JUCKPETHOM CIIy4YalHOW BEJTMYMHBI

66

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

HEMPEPHIBHOM CITy4allHOW BEJIMYMHBI, UX CBOMCTBA




67 |MaremaTtuyeckoe OXHJIaHUE U AUCTEPCHUs] HETPEPHIBHOMN CIIy4aiiHON BETMUYHUHBI
Kak HailTh BEpOATHOCTH MOMaJaHWs CIy4ailHOM BEJIWYMHBI B 33JaHHBIM MHTEPBAJ, €CJIY|
68 [M3BecTHA TUIOTHOCTH pacmlpesesieHus BepostHocTel f(x). UTo reoMeTpuyecKd BBIpaKkaeT 3Ta
BEPOSITHOCTh
69 HopManpHBI 3aKOH pacmpesenieHus, TpaduK TIUIOTHOCTH pPACHpPElEICHHs, YHUCIOBbIC
XapaKTEPUCTUKU
Kak HalTH BEpOSATHOCTH TOTO, YTO CIy4ailHas BEJWYMHA C HOPMAIBHBIM 3aKOHOM|
70 [pacmpenencHus MPUMET 3HAYCHUE MEHBIIIE 33JJaHHOTO X1; OOJIBINE 3aJaHHOTO X2; HA HHTEPBAJIC
(x1,X2) ¢ momompo Gyaknuu Jlamiaca
71 ["eHepaibHast M BEIOOPOYHAS] COBOKYITHOCTH, KaKasi BRLIOOPKA HA3bIBACTCS PEIPE3CHTATHBHON H
Kak ee MOJIYYHTh
79 Kakue OIeHKHM Ha3bIBAIOTCS HECMEIICHHBIMH, COCTOSTCIBHEIMH. UTO SBISCTCS HECMCIICHHOM
OIICHKOW MaT.OKHMJIaHUS, TUCTIEPCUH M KAK UX BBIYUCIUTD 110 BELIOOPOUYHBIM JTAHHBIM
73 Kaxas 3aBHCUMOCTb MEX/1y BETUYMHAMU HAa3bIBAETCS CTATUCTHUECKOM, KaKasi KOPPEISILIMOHHOM.
[Tpumep Ha rpadukax pacceMBaHUS
74 |/loBepuTenbHBINM HHTEPBAJ JIJII BEPOSITHOCTH COOBITHS, MaT.0XKUIAHUS, UCTICPCHUH.
7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
NnpoBeeHust
CemecTtp . Kpurepun u HopMbI OLIEHKH
NPOMEKYTOYHOI
aTTecTanuu
CryaeHT noiydust 3a4€T 110 BCEM
KOHTPOJIbHBIM paboTaM cemecTpa
U TIpU OTBETE Ha OUJIET €ro
COZIEpKaHUE PACKPBITO
MOJTHOCTBIO, MaTepuall U3JI0XKeH
IPaMOTHO, B ONPEAEIEHHON
JIOTHYCCKOMU
MOCJIEI0BATEIbHOCTH, PABUIIBHO
«OTIIMIHO»
HCIIOJIB3YETCS] TEPMHUHOJIOTHS.
IToxa3ano ymeHue
WJUTFOCTPUPOBATH TEOPETHUECKUE
MOJIOKEHUSI KOHKPETHBIMU
npumepamu. OTBET IpO3ByUal
CaMOCTOSITELHO, O€3 HAaBOIAIINX
3 DK3aMeH
BOIIPOCOB, 3a/1ady OWIIeTa Periu
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 HMETh clenyrolme
HEIOCTATKU: B H3710KEHUU
JIOTTYIIEHBI HEeOOMBIIHNE MPOOEIbI,
HE WCKAa3WBIIHWE  COJEpXKaHUE
OTBETa; JIOMYILIEHbl  OJUH-IBA
HenouéTa, HCIpaBICHHBIE  TI0
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
3aTPYAHEHUS WU JIOMYIIEHBI
OIIMOKY B ONPEEICHUN TOHITHIA,
WCIIOJIb30BAaHUU  TEPMHUHOJIOTHUH,
MCIIPABIIEHHBIEC TTOCIIE HABOSIINX
BOITPOCOB

«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. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHasI JJUTEpATYypa

Tun (yueOHuK, ydeOHOE

KoJsimuecTBO B

Ne nocodoue, yueoHo- HAYYHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox m3nanua
n/n MEeTOAHYECKOEe Mocodue, oudamorexe /
NPAKTHKYM, JP.) HanmenoBanue 365C
1 | unaues B.C. Briciras maremaTuka VueOHuk 2019 DOBC
«ZNANIUM.COM»
2 PxxeBckuii C.B. Briciias maremaruka YueOHHK 2018 9bC
«ZNANIUM.COM»
3 | Hanmmos KO.M., Marematuka YuebHoe nocodbue 2019 9bC
Kyp6enko JIL.H., «ZNANIUM.COM»
HukonoBa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypOenko
JI.H. , Huxonosoii I'.A. .
4 | Hertapesa O.M., Maremaruka B IpuMepax M 3agadax VYuyebHoe nocobue 2019 9BbC
Kypb6enko JI.H., «ZNANIUM.COM»

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

C.H.

8.2. lonosiHMTE/ILHAS JIMTEPATYPaA

Kosun4yecTrBo B
Tun (yueOHHMK, ydyeOHOE .
HAY4YHOI
Ne nocodoue, yueoOHo-
ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) Ion n3nanus oudamorexe /
n/n MeTOAuYECKOe mocodue,
IPAKTHKYM, 1p.) HaumeHoBaHue
Y YM, 1p. 3EC
1 | Kysnenos 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 | MaremaTuka YuebHoe nmocobue 2015 9BbC
J.B., Cnoboackas U.H. «ZNANIUM.COM»
3 | benoycona B. ., Beicmias matematuka. HYacts 1 VYuyebHoe nocobue 2016 9bC

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

«IPRbooks»




8.3. Ilepeuenb mpogecCHOHAIBHBIX 0a3 JaAHHBIX U HMHGOPMAIMOHHBIX CINPABOYHBIX
CHCTEM

— OCHOBBI BbICIIIEH M IUCKPeTHOM MateMaTuk // [Ily6osuu A.A., Knouxkos FO.B. CripaBO4YHUK
/ Bonrorpan, 2015. Peswcum oocmyna: http://elibrary.ru

— Jlexuunu 1o Beiciiei matemaruke // I'anos B.A., Jleemepesa P.B. Yaebuoe nocobue. 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 JA0NOAHeHHOE). Peorcum docmyna: http://elibrary.ru

— Jlexiuu o Beiciiel Matemartuke // I'anos B.A., [leemepesa P.B. YuebGHoe nocobue. B 2-x
vactsax / bapuayn, 2014. Tom Yacte 2 IuddeperHunanbHoe 1 HHTETPATBHOE UCYUCICHUS, PYHKIIUU
HECKOJIbKUX MEPEMEHHBIX, (PYHKIIUN KOMIUIEKCHOTO IepeMeHHOro, AuddepeHinaibHble ypaBHEHUS
U Teopusi BEpOATHOCTEH (2-¢ wm3maHue, mepepadOoTaHHOE W JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

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

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI s OCYIIeCTBJIEHHSA
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

Aynutopust BeOKOH(pepeHInH. OKpaH TEJIEBU3NOHHBIN, LIMPMBI,
VYyeOHas ayaAuTOpHs 1)1 MPOBEACHUS 3aHATUH | IPOKEKTOP Ha LITaTHUBE. CTOJ
JIEKIIMOHHOTO THMA. YuyeOHas ayAuTopus A | MpenoJaBaTeabCKHid, CTYJIbs
MPOBEJCHUS 3aHSITUA CEMHUHApCKOro THUIMA. | MPEenoiaBaTelbCKue. , Tpancnapant-

VYuyebHast ~ ayauTopuss UL KYpCOBOTO | IEpeTsKKA, CHCTEMHBIH OJIOK.
1 | mpoektupoBaHusi (BBIIOJHEHHUS] KYPCOBBIX
pabot). YuebHast ayauTOpHs IJIs IPOBEIACHUS
TPYTITOBBIX " WH/INBHyaTbHBIX
KOHCYNIbTallMii  YdueOHas ayauTopus s
NIPOBE/ICHUS 3aHATHHA TEKYIIEro KOHTPOJIS U
npomexxyrounoit arrectanuu. (YJIK-807).

[Tomemenue st caMocTOsATENbHOM paboThl | CTONBI yUEeHUYECKHUE, CTYIIbS
2 | crynentos. (I'-401) yuenndeckue, [IK ¢ BbIX00M B ceTh
WNHTepHeT



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/

