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(mpotokou 3acenanust Ne 1 ot «27» aBrycra 2021 r.)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenb OCBOCHHMSI MUCHMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH s
I[aJIBHeﬁH.IeI‘O HCIIOJIb30BAHUSA B APYIUX O6J'IaCTSIX CCTCCTBCHHOHAYYHOI'O 3HAHUA W JUCHUIINIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWN 110 OCHOBHBIM pasjieiam
AUCHOUIIIMHBI, TMOATOTOBHUTL K H3YUCHUIO U IMNPUMCHCHUIO MATCMATHUYCCKUX MCTOOOB B
poeCcCHOHATIBHON JEATSIHOCTH, K CAMOCTOSATEILHOMY H3YUYCHHIO TE€X Pa3/IelioB MaTeMAaTHKH,
KOTOPbIE MOTYT MOTPEOOBATHCS JOMOJIHUTEIBHO B MPAKTUYCCKONH M HCCIIEI0BATEILCKOW paboTe;
bopMUpOBaHHE  MATEeMaTHYECKOTO, JIOTHYECKOT0 W aJrOPUTMHYECKOrO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKaIaBpa.

2. Mecto aucunminnsel B ctpykrype OIIOIT BO
JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JdaHHas AUCHUILIMHA:

"BpIciiass mMareMaruka. ODJeMEHTHl BBICIIEH aireOpbsl W reomerpuu', "BpIciias mareMarTHKa.
JuddepeHnnaisHoe U HHTErPAIbHOE UCUHUCIECHUS .

I[I/ICIII/IHJII/IHI)I W OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOfI JUCHUITIIMHBI HGO6XOI{I/IMO KakK

npenectByromee: " Pusnka. MonekynsapHasa dusuka”, "Mexanuka. TeopeTnyeckas MexaHuka' .

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs

®opmupyeMbie U
KOHTPOJIUpYeMble Hmkaroper AOCTIKEHU Inanupyemsle pe3yJibTaThl
KOMIeTeH Ui
KOMIIETEHIMHU o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)
OIIK-1 Criocoben OIIK-1.1. Ucnonb3yet | 3HaTh:
MIPUMEHSITh OCHOBBI 1. OcHOBHbIE MOHSATHS MaTEMaTUKH,
€CTeCTBEHHOHAYYHBIC U | €CTECTBEHHOHAYYHBIX U | METOJIBI PEIICHHUs 3a/a4, a TaKkKe HX
OO0IIEenHKXEHEPHbIE OO0IIeNHKEHEPHBIX HayK, | OpWIOXKEHUsT B MPOPECCHOHATIBHBIX
3HAHUS, METOJIBI METOZOB MaTeMaTHYECKOTO | JUCHUIUIMHAX, METOJBI cOOpa aHaim3a
MaTeMaTHYeCKOro aHaJM3a ¥ MOJEIMPOBAHUA B | U 00pabOTKH MH(OPMAIIHH.
aHanu3a u npo¢ecCuoHaNTbHON 2. MeTopl perieHnsT MaTeMaTHIeCKUX
MO/JICJINPOBAHUS B NeSITeIbHOCTH. 3aJad IO YHUCIOBOIO WM JIPyroro
npogeccuoHaTbHON OIIK-1.2. [Tpumenser | Tpebyemoro  pesynbrata (rpaduxa,
NEeSATEIbHOCTH €CTECTBEHHOHAYYHbIC U | GOpMyJIbI U T.I1.)
OOIlIeMH)XEHEpHbIe  3HaHWUA, | 3. Mertonbt peleHui
METOABl  MaTeMaTHYECKOTro | U QepeHIaTbHBIX YpaBHEHHI,
aHaJM3a ¥ MOJAEIMPOBAHUS B | UCCIIETOBAHMS YHCIIOBBIX u
npoecCHOHATEHON (YHKIIMOHATBHBIX ~ PSIIOB, OCHOBHEBIE
NeSITeIbHOCTH. MOJIOKEHHUS TEOPUU BEPOSTHOCTEH WU
OIIK-1.3. lemoHCcTpHpYyeT MaTeMaTUYeCKOM CTaTUCTUKH.
BIIa/ICHUE HABBIKAMU YmMmers:
MIPUMECHCHHS 1. Pemiate TUTIOBBIE MaTEeMaTHYECKHE
€CTECTBEHHOHAYYHbIX U 3aaun
OOIEHHKEHEPHBIX 3HAaHUH, | 2. CaMOCTOSTEIbHO MaTeMaTHuYeCKH
METOJI0B MAaTEMaTU4YeCKOr0 | KOPPEKTHO CTaBUTH
aHalIM3a ¥ MOJICIMPOBAHHUSA B | €CTECTBEHHOHAYYHbIE 3a/1a4w,
npogeccuoHaIbHON MPOBOJIUTh CTPOTHE MaTeMaTHYECKHE
JeSITeTbHOCTH paccyXaeHHUs.
3. OnepupoBath  aOCTPaKTHBIMHU
00BEKTaMHU U KOPPEKTHO HMCIIOJIH30BATh




DopmupyeMbIe H
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(K01 ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHI M
(Koa ¥ HAMMEHOBAHUE)

ILiianupyembie pe3yabTaThl
o0yueHust

MaTEMaTHYECKHE TIOHATUS CHUMBOIUKY
JUISL BBIPQKEHUS KOJUYECTBEHHBIX U
KayeCTBEHHBIX OTHOIICHUI 0OBEKTOB.

4. TlepeBoANTh MH)KEHEPHbBIE 33JIa4H C
ONHUCATEeNbHOTO  s3bIKA Ha  S3BIK
MaTeMaTUKH, MPUMEHSATH  METOJbI
MaTEeMaTHIeCKOTO aHaJn3a I E:
pelIeHrs HHKEHEPHBIX 3a7a4

o. Pemats MIPOCTEUILIHN
nuddepeHraIbHbIC ypaBHEHUS,
UCCIIeIOBAaTh HA CXOJIUMOCTbH PSIbI,
HaXOJWTh YHCIIOBBIE XapaKTEPUCTUKH
CIYy4YaHBIX BEJIMYHH.

Baanern:

1. Metomamu MaTEeMaTHYECCKOTO
OIIMCaHMS THIIOBBIX 3a7a4 u
MHTEPIPETALNH MOJIyYEHHOTO
pe3yIbTara.

2. Cnocobamu HATJISIHOTO
rpaguIecKoro MIPEACTABICHUS
pPe3yIbTaTOB UCCIICIOBAHMUS.

3. Hapwikamu MIPUMEHCHUS
COBPEMEHHOTO MaTeMaTH4eCKOI0
UHCTpyMEHTapus JUISL perIcHus
MaTEMAaTHUYSCKUX 3a]a4

4, MaremMaTuuecKkoi JIOTHKOMH,
HeoOxonuMo Uit popMHUpOBaHUS
CY)KIGHUH TIO0  COOTBETCTBYIOIIMM
po¢eCCHOHAIBHBIM MTpoOIeMaM




4. CTpyKTYypa 1 coJep:KaHue TUCHUIIMHBI

®DopMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIsA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.
paBoTLI (yueoOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)

Monyib 9. Kparusie| JIek 1 JIBOItHBIC MHTETPAJIBI, UX CBOMCTBA. 3 2 - -
MHTErpajibl M3MeHeHne nopsiika UHTErPUPOBAHMSL.

Brrunciienue moBTOpHBIM

UHTErpupoBaHieM. TpoiiHble HHTErpabl
Monyinsb 9. Kpatueie| Cp JIBOiHbIE MHTErPAJIbl, BEIYUCICHUE 3 29 - -
MHTErpajibl JIBOWHBIX MHTErPaJlOB B JEKApTOBBIX U

IIOJISIPHBIX KOOpAUHATax. TpoiiHbIe

MHTETPabl, BHIYUCIEHUE TPOHHBIX

WHTETPAJIOB B JICKAPTOBBIX U

WINHAPUYECKUX KOOpPANHATAX.
Monyis 9. Kpatueie| Cp BrinonHenue KOHTposIbHOU paboThI 1 1o 3 20 - - KonTtponbHas padora 1
MHTErPAJIbI teMme "KpaTHbie nnTerpans"” o TeMe 'KpartHbie

MHTETpaJIbl"

Monyns 10. IIp1l JuddepeHunanpHble ypaBHEHUS 3 2 - -
JluddepenunanbHble HEPBOTO MOPSIKA, OCHOBHBIE TTOHATHSL.
YpaBHEHHS YpaBHEHUS C Pa3EISIOIIUMUCS

nepeMeHHbIMU. 1Y B IOIHBIX

nuddepennuanax, oJHOPOIHBIC,

JIVHeNHbIe, bepHyim.
Monyns 10. Cp JuddepeHunanbHble ypaBHEHHS 3 29 - -
uddepennmanbpabie MIEPBOTO MOPSIIKA, JOMYCKAOIIUE
YpaBHEHUs noHwxkeHus nopsaka. JJOLAY. JIHY.
Monyns 10. Cp BrimonHeHne KOHTPOIBHOM paboTHI 2 IO 3 20 - - KoHnTtponbHas padota 2
JluddepenunanbHble teme "Jluddepennmansupie ypaBHeHUS 110 TEME
YpaBHEHUS " [luddepenmanpHbIe

YpaBHEHHMS




Monayasb (pa3ae)

Bun
yueOHoi
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueOHOii padoThI)

Cemectp

Oo0nbem,

Banabl

HNHTepakTHB, Y.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHUe
OLICHOYHOI0 CPeJCTBA)

Monyib 11. Pagsl

Jlek 1

YucnoBble U QYyHKIMOHATBHBIEC PSBL.
[Tpu3Haku cxoauMocTH, 06JacTh
CXOAMMOCTH.

Monayns 11. Psasr

IIp 2

Psage1 Oypee.

w

Monyinb 11. Pagst

Cp

Uwucnobie U (yHKIIMOHAIBHBIE PSIIBL.
[Tpu3Haku CXOAUMOCTH, 00JIACTh
cxoauMocTu. Psasl @ypre.

29

Monyinb 11. Pagst

Cp

BoinonHenue KOHTpoJIbHOM paboThl 3 110
teme "Psanbr".

20

KonTponbHnas padora 3
o teme "Paner".

Monyins 12. Teopus
BEPOSTHOCTEMN

IIp 3

Cayuvaiinble COOBITHS, OTIEpalliy B
anredpe coObITUI, BEPOSITHOCTU
COOBITHS, CBOMCTBA BEPOSITHOCTH
coObiTus [IpaBuna BeruncIeHUS
BEPOATHOCTEU. DIIEMEHTBI
KoMOMHaTOpukH. [loHas BEpOSITHOCTD,
dbopmynel baiteca. [ToBTropHbIE
He3aBHCHUMbIe UcTibITaHus. Popmyia
Bepuymnu. Acumnroruyeckue GopMyJIbl

Monyns 12. Teopus
BEPOSTHOCTEUN

Cp

Cayuaiinble COOBITHS, OTIepalii B
anredpe coOBITUM, BEPOSITHOCTU
COOBITHS, CBOMCTBA BEPOSITHOCTH
coObITus [IpaBuiia BEIMUCTICHHS
BEPOSTHOCTEN. DIIeMEHTHI
kKoMOuHaTopuk. [ToHAs BEpOSTHOCTD,
dbopmyiel baiteca. [ToBTropHbIE
He3aBUCHMEIE ncbiTanust. ®opmyia
Bepaynnu. Acumnroruueckue GopMyIIbL.

30




®opMbI TEKYLIETO

B . HaumeHoBaHue TeM 3aHATHIA Oo6bem, KOHTPOJIsA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.
paGoTLI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeJCTBA)
Monyins 12. Teopust | Cp BrinonHenue KOHTpoIpHOM paboThl 4 110 3 20 - - KonTponbnas pabora 4
BEPOSTHOCTEH teme "Teopust BeposiTHOCTEH" o teme "Teopust
BEpPOATHOCTEN"
ITA [IpomexyTouHas aTTecTanus (IK3aMeH) 3 0,35 - -
Kontpons |Dk3amen 3 8,65 - - Bompocsr k 3x3aMeHy
NeNe 1-65
Hroro:; 216 -




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

B mucnunnuue "Beicmias maremaruka. M30paHHBIC pa3ienbl  BBICIICH MaTeMaTHKHU'
UCTIONB3YIOTCSI:

TEXHOJIOTHSI MOAYJILHOTO U OJIOYHO-MOIYJIBHOTO 00y4YeHUs (CoaepKaHne y4eOHOTo MaTepuasa
HKECTKO CTPYKTYPUPOBAHO B IIEJISIX €T0 MAKCUMAIIBHOTO YCBOCHHUS, COIIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMU YIIPpaXKHEHUN U KOHTPOJIS);

TEXHOJIOTUSI Pa3BHUBAIONICTO OOydeHUs (MPOBEJACHUE JICKIUH, MPAKTHUCCKUX 3aHSATHH,
KOHTPOJIBHBIX paboT, 3K3aMeHa);

TexHojorus nuddepeHppoBanHoro o0ydeHus (MpeayiararoTcs 3alaHus Pa3IndIHOTO YPOBHS
CJIO’)KHOCTH);

WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJOTHH (MPUMEHECHHUE YUYEOHBIX SJICKTPOHHBIX
U3JIaHHI, peCcypcoB cetu MHTepHeT).

6. Meronuyeckue yKa3aHus M0 OCBOEHHMIO U CIUTIIMHbBI

OCHOBY TEOpEeTHYECKOro OOY4YeHHsS CTYJEHTOB COCTAaBIISIIOT JIEKIIMH, B XOJ€ KOTOPOU
Iperno/iaBaTeb U3jaracT OCHOBHBIC, HAMOOJIee CI0KHBIE TIOHSATHS TEMBI, a TAK)KE CBSI3aHHBIE C HEH
TEOPETUYECKHE U MPAKTUYECKUE MpOoOIeMbl, TaET PEKOMEHAALNU AJs MPAKTUYECKOTO 3aHITHS U
yYKa3aHUs ISl BHIIIOJIHEHUS] CAMOCTOSATEIbHOU pabOThI.

B xone neKkuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHHE
yueOHOTO MaTepuana, oOpamas BHUMaHHE Ha (HOPMYITUPOBKH, PACKPBIBAIOLINE COJCPKAHHE
u3y4aeMol MucHUIUIMHBI "Beiciias marematuka. M30paHHbIe pasniesnbl BBICIIEH MaTeMaTHKHU'.
KenarenpHOo oOCTaBIATH B paboyuMX KOHCIEKTaX IOJIg, Ha KOTOPbIX JeNaTh I[OMETKH,
MoIYEPKUBAIOIINE OCOOYIO BAXKHOCTH TE€X HIIM MHBIX TEOPETUYECKUX MOTOKCHHH.

CamocrosiTenbHasi pabdoTa CTYJIEHTOB SIBJISIETCS Ba)KHBIM BMJIOM y4€OHOW AESITEIBbHOCTH.
CamocTosTenbHas paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs IO 33aJaHUI0 U TpU
METOJIMYECKOM PYKOBOJCTBE MPENOIaBaTelsl, HO 0€3 ero HermoCPEACTBEHHOTO YUacTHs.

B mpouiecce camocTosTensHOM paboOThl CTYIEHT MPUOOPETaeT HABBIKM CAMOOPTraHMU3AIINH,
CaMOKOHTPOJISl, CAMOYIIPABJIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CyOBbEKTOM YueOHOM
JESATEIIBHOCTH.

B XoJe mOArOoTOBKM K MPAaKTUYECKUM 3aHSATHSM CJIEAyeT M3yYHUTh KOHCHIEKTHI JEKIUH, U
PEKOMEHI0BAaHHYIO JINTEPATYPY, YUECTh PEKOMEHJAIIUH IIPENOIaBaTENS.

Ha mpakTudeckux 3aHATHSIX CTYAEHTHI PELIaoT 3aJau 10 PyKOBOACTBOM IIpenojaBaTelis.
[TpakTudeckue 3aHATHSA TOCBSILEHBl M3YYEHHIO HanOoJee BaXKHBIX U CIOXKHBIX TeM Yy4eOHOH
JUCIUIUIMHBL U CITyKaT JUIs 3aKperIeHUs] U3y4eHHOro MaTepuara.

BayKHBIM KpUTEpPHEM YCBOEHUSI TEOPUM SIBISETCS YMEHHUE pellaTh 3aJauyd Ha MPOWJEHHBIN
matepuan. Ilpu pemeHun 3amad HYKHO OOOCHOBATh KaX/AbI OTam pelIeHUs, HCXOIs U3
TEOPETUYECKUX MOJI0KEHUHN N3y4aeMoro Kypca. Eciii cTy1eHT BUANT HECKOJIBKO ITyTEH PEIIECHNUs, TO
OH JIOJDKEH CpPaBHUTh MX U BbIOpaTh caMblil paliMoHaibHBIA. Perienne 3a1ad U npuMepoB CleayeT
u3jaraTh MoApoOHO, BBIYHMCICHMS pacloyiaraTb B CTPOTOM IOPSJKE, OTAENSAS BCIOMOTraTeIbHbIE
BBIUMCJIEHHS OT OCHOBHBIX. [l0y4eHHBII OTBET cienyeT NpoBepsITh ClIOcO0aMU, BHITEKAIOLUMU U3
CyllecTBa [JAaHHOW 3ajgaud. PemieHne 3amgad oOmpenen€éHHOrO THUIMA HYXKHO NPOAODKATH J0
npuoOpeTeHus TBEPABIX HABBIKOB B PEIICHUU.

Bo BpeMms wu3yueHus MOAYJsS CTYIAEHTBl CaMOCTOSITENBHO BO BHEAYAUTOPHOE BpeMs
BBITMIOJHSIOT KOHTPOJIBHYIO pabOTy U CHAIOT €€ MPenoiaBaTeIo Ha MPOBEPKY /10 3a4ETHON HENeNH.
3amaHusg  KOHTPOJIbHOW palOoThl JIOMKHBI OBbITH BBIMOJIHEHBl AKKYpaTHO, IOCIEI0BaTEIbHO,
000CHOBaHUE PELIEHUS U OTBET 0053aTeIbHBI B KaXI0M 3aJJaHHH.

Ha sk3ameHe BBICHSIETCS, NMPEXKIE BCET0, OTYETIMBOE YCBOEHUE BCEX TEOPETHUUECKHUX U
MPAKTUYECKUX BONPOCOB MPOTrpamMMbl U yMEHHME MPUMEHSATh MOJyYEHHbIE 3HAHUS K DPELICHUIO
npakTudeckux 3agad. OmnpeneneHusi, TEOPEeMBbl, MpaBUia JOJKHBI (OPMYIHUPOBATHCS TOYHO U C
MOHMMAHHEM CYILIECTBA JIeNIa; pelIeHre 3a/1ad B MPOCTEHIINX CIIydasiX TOJKHO BBIIOJIHATHCS 0e3



omMOOK U YBEPEHHO; BCsKas MUCbMEHHAs U rpadudeckas padboTra JoJKHa OBITh clieiaHa aKKypaTHO
u uérko. ToMpKO TpW BBINOJHEHHUM OSTHUX YCIOBUH 3HAHUS MOTYT OBITh TNPU3HAHBI
YIOBJICTBOPSIONIMMU TPEOOBAHHSIM, TIPEABSBISEMBIM IIPOTPAMMOH.

IIpyn moAroToBKE K 3K3aMEHY CTYACHT JOJDKEH IOBTOPHO M3YYMTh KOHCIEKTHI JICKLUUN U
PEKOMEH/IOBAaHHYIO OCHOBHYIO M JOTIOJHHUTEIBHYO JIUTEPATYPY, IPOCMOTPETh PEIICHHSI OCHOBHBIX
3aja4, peLHéHHbIX CaMOCTOATCIIbHO U HAa NPAKTUYCCKHUX 3aHATHUAX, a TAKIKC COCTaBUThb NIMCbMCHHBIC
OTBETHI Ha BCE BOMPOCHI, BEHIHECCHHBIC Ha 3a4ET.



7. OneHo4YHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa xonTpo/mMpyemMoil KOMIleTeH UM HaumeHoBaHue
Cemectp
(M1M ee 4aCTH) OLIEHOYHOI'0 CPeACTBA
3 OITK-1.1, OTIK-1.2, OITK-1.3 Konrponbnas padora 1 o Teme

" n
KpaTHbie unTerpasst

OIIK-1.1, OIIK-1.2, OIIK-1.3

KonrponbHas padora 2 o Teme
"luddepeninmanpHbie ypaBHEHUS

Kontponbnas padota 3 o reme "Psiapr”

OIIK-1.1, OIIK-1.2, OIIK-1.3

KontposbHas padota 4 o reme " Teopus
BEPOATHOCTEH"

3
3 OIIK-1.1, OIIK-1.2, OIIK-1.3
3
3

OIIK-1.1, OIIK-1.2, OIIK-1.3

Bonpocs! k 3auéty NeNe 1-65

7.2. TunoBble 3aJaHUs] MJIU HHbIE MAaTepPUAJIbl, HEO0X0IMMBbIe VIl TeKYIIero KOHTPOJIs

7.2.1. KonrpoabHas padora 1 no reme ""KparHbie uHTErpajn!'

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossle npuMepsl 3a1aHUM

3amaua 1.
[TocTpouth 06J1aCTh MHTETPUPOBAHMSI, U3MEHUTD MOPSAIOK UHTETPUPOBAHMSI B MHTErpaJIe.
No
-3 0
1 Jax [ y)y
2 _J4y?
4
4 X
2 jdxj f(x, y)dy
1 1
1 2-x?
3 Idx _[ f(x, y)dy
0 X
1 2-y
4 Idy j f(x, y)dx
0 0
1 x4
5 J dx | f(x,y)dy
-2 x—3
0 Jx=2
6 .[dx f(x,y)dy
-2 (x+2)
6 6oy
7 Idy I f(x, y)dx
0 y—6
2 X
8 Jax [ £(x y)dy
-1 x%-2
1 Vax
9 fax [ f(x ydy
0

N
x
|
>
)




2 Vax—x?
10 j dx j f(x

0 X

3agaua 2.
BpluuciauTh ABOMHBIC HHTEIPAJIBI.
Ne
cos2xydxdy, ecmuD: x=1,x =3, _Ey=Z
1 ﬂy yclxdy y="9=7
dxdy, ecmu D: X=2, y=X, y=2X

2 IDIX2+y2 y, ecn y=Xy

3 ﬂxzydxdy, ecm D: y=0, y=+v2ax—x’
D

xsinxydxdy, ecnn D: x=1,x=2,y="2, y="2

4 IDI ydxdy Y=g ¥=5
5 H4ye2xydxdy, ecimu D x:%, x=1y=In2, y=In4

D
6 jISyerxdy,ecnn D: x+y=0,y=0,x=1

D

7 gmdxdy,ecnn D:y=2x,x+y=0,x=3
8 gmdxdy,ecnn D: y=3x,y=%x,x=3
9 ”(8xy+18x2y2)dxdy,ecnn D: x=1y=-x%y=3x

D
10 ”(4y+3)dxdy, ecmm D: x+y=2,y=0,y=/x

D
3amava 3.
HpeoG d30BaTh K MNOJIIPHBIM KOOPAWHATAM M BBIYUCIINUTD.

Ne
1 Ij(xz+y2)2dxdy, ecmn D: x?+y?>—x=0, y<x

D
2 nyzdxdy, ecm D: x?+y?<4y, y=-x

D
3 JJ.(X2+y2)2dXdy,ean D: x2+y®=4, y>0,y>—/3x
D

dxdy, ecmu D: x*+(y—-1F =1, x>0

5 ﬂxyzdxdy, ecmu D: x?+y®=4x, x+y=0
D

6 Ijmdxdy, ecmu D: X2 +y?=4, x*+y*=1

dxdy, ecnu D: x*+y?+2y=0, x>0

! -Ux+y




X—y’jxdy, ecmu D: x?+y?—2x=0
[ (=)o

8
D
9 ”sinw/x2+y2dxdy, ectuD: x*+y2>7z? x*+y?<4r?
D
3amauya 2.
Pewnts 3amauy.
Ne
1 HaiiTu Maccy miuacTuHkd D, ecim IiIoTHOCTL 1 = 7X° + 2y,
D: x=1, y=>0, y?=4x
Haiitu mMaccy mnactunky D, eciiv IIIOTHOCTE 1 = X°Y
2 X2 2
XY 1 y>0, x>0
16 4
3 Haiitu maccy mnactunku D, eciu muotHocTs 12 = 3X°y
D: x*+4y*=4=1 y>0
4. Haiitu maccy ninactuHku D, ecnu miioTHOCTh 1 = 3XY,
4 X2 2
—+y—:1, y>0, x>0
100 25
Haiitn maccy nimactunku D, ecnu ulotHoOCTS 14 = :
5 X+y
D: y—x=0, y-2x=0, x=2
6 Haiitn maccy muactunku D, ecin miotHocTs 1 = 3x°y?,
D: xy=4, x+y+5=0
7 Haiitu maccy mnactunku D, ecinu miioTHOCTh (1 = E Xy,
D: y=x° x=0 y=2-x
Haiitu maccy nnactunku D, ecnu miioTHoCTh 1= XY,
8 .
D: y=3x, x=3y, x+y=4
o Haiitn maccy nactunku D, ecin motHocTs 1 = 3x%y?,
D: x*+4y®>=4, y>0, x>0
10 Haiitu maccy nnactunku D, ecnu mitoTHoCcTh 11 =3X+ Y,

D: y=2x, x=2y, Xxy=2

KpaTKOC OIMMCAaHHUE U PEIJIAMEHT BBINIOJTHCHUSA

KontponbHass pabora 1 mo Tteme "KpaTHble HHTErpajibl’ BBIIOJIHAETCS CTYJICHTaMHU
CaMOCTOSATENIFHO BO BHEAYAUTOPHOE BpeMs U JIOJDKHA OBITh CllaHa MPENoAaBaTelo Ha IPOBEPKY 10
3auéTHOI Henenu. Ha BbINOIHEHNE KOHTPOIBbHOM paboTsl oTBoAKTCS 20 yacoB. Homepa BapuaHTOB
KOHTPOJILHBIX 33124 OTPEICISIFOTCS C MTOMOIIBIO TAOIHIIEI |, TprYeM HoOMep BapraHTa KOHTPOJIBHOU
3aaun 2 HaXOUTCs Mo NepBoil OykBe (haMMIInU CTy/IeHTa; HOMEp BapHaHTa KOHTPOJIbHOM 3a1aun 3
HAXOJIUTCSI TI0 TIEpBOI OyKBE MMEHH CTYJIEHTa; HOMEpP BapuaHTa KOHTPOJIBHBIX 33724 1 1 4 HaxoasTcst

1o HepBOﬁ 6YKBC OTYCCTBA CTY/JCHTA.

Taomuma 1
Byksa A b B r )i EE | X3 u K T
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 041 I1 PY | CII | TIII v dD | X




| Nemap. | 11 | 12 | 13 | 14 | 15 [ 16 | 17 | 18 | 19 [ 20 |

[Ipu BBIMOTHEHUN KOHTPOJIBHBIX pabOT HEOOXOAMMO CTPOrO MPHUAECPKUBATHCS yKa3aHHBIX
HUKe mnpaBui. Pa®oThl, BbIMOIHEHHbIE 0€3 COOMIOACHMS STUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul IEpepadOTKH.
1. Kaxxgast KoHTpoJibHAs paboTa AOKHA OBITh BBIINOJIHEHA B OTAENIBHOM TETpaau B KJIETKY CUHUMU
WIH YepHBIMH 4epHuiamMu. HeoOXoauMo OCTaBIATh TOJs IMMPUHOW 4 - 5 cM JuIsl 3aMedaHuid
pELEeH3EHTA.
2. B 3aronoBke paboThl Ha OOJIOKKE TETPajyl JOJDKHBI OBITh SICHO HAamucaHbl (paMuimusi, UM U
OTYECTBO CTYJACHTA, HAa3BaHWE [UCUUIUIMHBI, HOMEP KOHTPOJIbHON pPabOThI; 3/€Ch K€ CleayeT
yKa3aTh Ha3BaHUE Y4eOHOTO 3aBENICHUs, JaTy OTCBHUIKM PabOThl B MHCTUTYT U aapec CTyaeHTa. B
KOHIIE pa0OThI CIeAyeT MOCTaBUTh 1aTy €€ BBIIOJHEHHS U MOANUCH CTYICHTA.
3. B paboty nomxHbBI OBITH BKIIFOUEHBI BCE 33]]a4H, YKAa3aHHBIC B 33JIaHUHU, CTPOTO I10 MOJI0KEHHOMY
BapuaHTy. Penienus 3aga4 Hal0 pacrnonarath B OPSAAKE BO3PACTAHUS X HOMEPOB.
4. Tlepen pelieHueM KakJA0W 3a/1a4d HAJ0 MOJHOCTHIO BhITUCATh €€ ycnoBue. Eciu ycinoBue 3a1aun
uMeeT oOuyro (GOpMyIHpPOBKY, TO, IEpPENHUCHIBas €ro, cleAyeT oOIluue [aHHble 3aMEHUTh
KOHKPETHBIMU, B3SITBIMU U3 CBOero BapuaHTta. He ciemyer mnpuctynaTh K BBINOJHEHUIO
KOHTPOJILHOTO  3aJaHusi, HE PEIMB JOCTAaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHui0. OTIBIT TOKA3bIBACT, YTO Yallle BCETO HEYMEHHE PEIIUTh Ty WIH
MHYIO 33/1a4y KOHTPOJBHOTO 3a/1aHUs BBI3bIBAETCS TEM, UTO CTYJICHT HE BBIIIOJIHUI 3TO TpeOOBaHUE.
5. B npopenien3upoBanHoi paboTe CTYACHT H0HKEH UCTIPABUTH OTMEUEHHBIE PELIEH3EHTOM OLITUOKU
Y YYECTh €r0 PEKOMEH/IalIuK U COBETHI. PerieH31n no3BOJISIOT CTYIEHTY CYJUTh O CTEIIEHU YCBOCHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3bIBalOT Ha UMEIOIIHUECS Y HEr0 MpoOebl, Ha KeJlaTeIbHOe
HampaBlieHue paboThl; MOMOTalT CPOPMYIUPOBATH BOIMPOCHI MJIs TOCTAHOBKHM UX TeEpen
npernoaaBaresieM. 3auTEHHBIC KOHTPOJILHBIC Pa0OTHI MIPEIBABISIOTCS CTYJACHTOM IIPH CIadye 3adeTa
WJIM SK3aMeHa.

Kpurepumn oneHku:
- OIICHKA «3aYTEHO» BBICTABJISIETCS CTYICHTY, €CJIU TPaBUIILHO BBINOJIHEHO HE MeHee 70 % 3amaHuii;
- OLIEHKA «HE 3aYTEHO» BBICTABJISETCS CTYJIEHTY, €CJIM IPaBUIIbLHO BBINOIHEHO MeHee 70 % 3anaHuid.

7.2.2. KonrpoabHuas padora 1 no teme "Iluddepennnanbubie ypapHenus'

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossie npuMepsl 3a1aHUl
3agaua 1.
Jano nuddepenmanbHoe ypaBHEHHE IEPBOTO MOPSIZIKA U €ro HavajabHble yeiaoBus. Haiinure obee
€IICHHUE ITOr0 YPABHEHUS U ONIPENEIUTE YACTHOE PELICHHE.

Bi?;;g;a F(x,y,y)=0 HaugansHoe ycaoBue
1 X-y' -3y =x'e; Yo =€, X =1
2 y'-cosX+ ysinx=1; Yo =2, X, =0.
3 Y'+¥=SI—2X; Y, =1, xoz%.
4 y'—%:—ZInx; Yo =1, Xo=%-
5 xy'+2y =1 Yo =1, %, =3,




Howmep

BAPHAHTA F (X, Y, Y') =0 HavaneHoe ycioBue
6 y' — yCOS X =—CO0S X; Yo =3, X, =0.
7 y' +2xy=e" sinx; Yo =1, X, =0.
8 X°y' +xy+1=0; Yo =2, X, =1
9 Y =y tgx=——; Yo =5, X, =1

COS X
10 y’—%=(x+1)3; yo:%’ X, =1
11 y'—(y+1)(x+1)=0; Yo =0, X, =0
12 J1-x2y' —y=0; Yo =1, %, =0
13 y'sin® x—y-1=0; Y, =0, x0=%.
14 y'sin® x —y =0; Yo =1, xoz%.
15 y'cos? x —(y +1)=0; Yo =0, X, =0
16 2xyy' —1=0; Yo =0, X, =1.
17 y’xsiny =1, Yo ="V %o =1.
18 xy'—1-y?=0; Y, =0, X, =1.
19 xy'—41+y =0; Yo =-1, x, =1.
20 y’'—ysin® xcos x =0; Yo =1, %, =0.

Jano nuddepeHnnanbHoe YpaBHEHHE MIEPBOTO MOPSIKA C pa3IesIONIMMHUCS TEPEMEHHBIMU U €ro
HavaJbpHble ycioBusi. Haiinure ob1iee penieHue 3Toro ypaBHEHHUs! M ONPEIEIUTE YACTHOE PELICHHE.

3agaua 2.

Howmep

BapHanTa F(x,y,y)=0 HauanbHoe yciosue
1 y'-yx* =0 y(0)=1
2 y'-yx* =0 y(0)=1
3 y'-yv/x =0 y(0)=1
4 y'—yx/x =0 y(0)=1




I F(x.y,y)=0 Havamstoe ycronie
5 y'—=ycosx=0 y(O):l
6 y'—ysinx=0 x=0y=e
7 y—~(y+2)fx-2)=0 y(0)=-1
8 y'~(y +1)cosx=0 x=0,y=0
9 y—(y+1)sinx=0 x=0,y=0
10 y'cos’ X —y =0 y(0)=1
11 L+ x2)y—y =0 y(0)=1
12 V1-xy-y =0, y(0)=1
13 y—~(y+1)(x+1)=0 x=0,y=0
14 y'sin® x—y—1=0 y(ﬁ)zo

2
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(l):o
20 xy'—/1-y? =0 y(1)=0
3aaua 3.

Jano nuddepenmanbHoe ypaBHEHHE BTOPOTO MOPSAIKA U €ro HayaibHble ycinoBus. HaiinuTe obiiee
€IICHHUE ITOr0 YPABHEHUS U ONIPENEIUTE YACTHOE PELICHHUE.

Bi)?/ll\;il”)l‘a F(xy,y,y")=0 HauasnbHoe ycioBue
1 y"xInx=y"; y(e)=e-1; y'(e)=1.
2 y"cos’ x = —sin2x; y(7)=0; y'(z)=2; y'"(x)=-1.




pril“;if; . F(xy,Yy,y")=0 HavasbHoe ycioBHe
3 2xy" =y, y(9)=8; y'(9)=3.
4 v =Yy y(0)=0; y(0)=1.
5 y'(x* +1)=2xy"; y(0)=1; y'(0)=3.
6 y"=1-(y'); Y(75)=3; y(%y)=1.
7 Xy" =(1+2x°)y'; y(1)=+e+1; y(1)=+e.
8 y"” =sin’ x; y(0)=5; y'(0)=18; y"(0)=0.
9 y =2,1+y’; y(0)=5; y(0)=-1.
10 y"+(y"): =0; y(2)=In(2e); y'(2)=15; 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 BbINOJHEHHUS

KonrponsHast pabora 2 mo Teme "JluddepeHnmanbHple ypaBHEHHs'" BBIOTHICTCS
CTYZCHTAaMH CaMOCTOSITEJIbHO BO BHEAyIUTOPHOE BpeMs M JI0JDKHA ObITh CllaHa MpPEenojaBaTesio Ha
IPOBEPKY 10 3au€THOI Henenu. Ha BeimonHeHre KOHTposibHOM paboTs! otBoauTcs 20 yacoB. Homepa
BapHAaHTOB KOHTPOJIbHBIX 3a]1a4 OMPEIENISIOTCS ¢ MOMOLIbI0 TabauIbl 1, mpruyeM HOMep BapuaHTa
KOHTPOJBHOM 3amaun 1 HaxoauTcs Mo mnepBod OykBe (amMHINM CTyJIEHTa; HOMEp BapHaHTa



KOHTPOJIbHOM 3ajaur 2 HaxOJWUTCS IO TEepBOM OyKBe HMEHW CTYJEHTa; HOMEpP BapHaHTa
KOHTPOJILHOM 3a/1a4M 3 HaXOAUTCS 10 TIepBOi OyKBE OTYECTBA CTY/ACHTA.

Tabnmna 1
Byksa A b B r )i| EE | K3 u K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 11 PY | CII | T, vy ®D | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOTHEHUH KOHTPOJBHBIX PadOT HEOOXOAMMO CTPOTO MPHUICPKUBATHCS yYKa3aHHBIX
HUKe mnpaBui. PaGoThl, BbIMOIHEHHbIE O€3 COOMIOACHMS STUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul EpepadOTKH.
1. Kaxxgast KoHTpoJibHas paboTa AOKHA OBITH BBIIIOJIHEHA B OTACIBHON TeTpaau B KJIETKY CHHUMU
WIK YepHBIMH 4epHuiamu. HeoOXoauMo OCTaBIATH TOJNs IMMPUHOW 4 - 5 cM Uil 3aMedaHuid
pELEeH3EHTA.
2. B 3aronoBke paboThl Ha OOJIOKKE TETPaaH JOJDKHBI OBITh SICHO HamucaHbl (GaMuius, UMs U
OTUYECTBO CTYJEHTa, Ha3BaHUE UCIHILIUHBI, HOMEP KOHTPOJBHON pabOThI; 3[€Ch ke CIeAyeT
yKa3aTh Ha3BaHHWE YYEOHOTrO 3aBENICHHUS, ATy OTCHUIKH paOOThl B MHCTUTYT U ajpec CTyaeHTa. B
KOHIIE pabOThI CIIeAyeT MOCTaBUTh ATy €€ BBIMOIHEHHS U MOANUCH CTYICHTA.
3. B paboty nomxHbBI OBITH BKIIFOUSHBI BCE 33]1a4H, YKa3aHHBIC B 3aJIaHUHU, CTPOTO I10 TIOJI0KEHHOMY
BapuaHTy. Pemienus 3agau Ha10 pacronarath B MOPSAJAKE BO3PACTAHUS KX HOMEPOB.
4. Ilepen pemieHUEM Kak101 3a7a4u Ha/10 MOJIHOCTHIO BhIUCaTh €€ ycinoBue. Eciiu ycnoBue 3a1aun
uMeeT oOuyro (OpMyIHpPOBKY, TO, IEpPENUCHIBas €ro, cleayeT oOIlnue JaHHble 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynaTh K BBIIOJTHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE PEIIMB JOCTAaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/1anui0. OTBIT TOKA3bIBAET, YTO YaIlle BCETO HEYMEHHE PEIIUTh Ty HIH
MHYIO 33/1a4y KOHTPOJIBHOIO 3a/IaHUs BBI3BIBAETCS TEM, YTO CTYJIEHT HE BBIIIOJIHUI 3TO TpeOOBaHUE.
5. B npopenien3upoBanHoi paboTe CTYACHT H0HKEH UCTIPABUTH OTMEUEHHBIE PELIEH3EHTOM OLITUOKU
1 YYECTh €r0 PEKOMEH/IAlIUU U COBETHI. PelieH31n mo3BOJISIOT CTYIEHTY CYJUTh O CTEIIEHU YCBOEHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3bIBalOT Ha UMEIOIIMECS Y HEr0 IPoOebl, Ha XKeJlaTeIbHOe
HampaBlieHue paboThl; MOMOTalT CPOPMYITUPOBATH BOIMPOCHI MJs TOCTAHOBKH WX TEpen
MpernoiaBaTesieM. 3a4TEeHHbIE KOHTPOJIbHBIE pa0OThI IPEIBSABIISIIOTCS CTYJIEHTOM IPHU Clladye 3a4eTa
WJIM DK3aMeHa.

Kpurepum oueHku:
- OLICHKA «3a4TEHO» BBICTABJIAETCS CTYIEHTY, €CIIU IPAaBUJIBHO BBINOIHEHO He MeHee 70 % 3ananuii;
- OIICHKA «HE 3a4TE€HO» BBICTABIISETCS CTYACHTY, €CJIH MIPaBUJIbHO BBINOIHEHO MeHee 70 % 3amaHuil.

7.2.3. KonTpoJbHasi pa6ora 3 mo teme ""Psiabr’’
(naumenosanue oyeHouHO20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM
3amaua Ne 1

o0
HccnenoBaTh CXOOUMOCTh YHCIOBBIX pAAOB z u n
n=1

Ne O6mmit unen psaga U,
2
1 2 (3n+2)!;6) n+2 . 5) In2£1+ij;r) (_1n+1'(2n+1)
10" 3n-1 2n n(n+1)

2 a)'”T”;@ en—l;m;)g,;r) (—1)”( ! j

ninn(inlnn 2n+1




Ne O6mmii unen psaga U,
C1en (2n-1) . (1t
3 ; 0 ; ;
Vo Jn 42N ) sin n® ®) [3n+1j ) In(n+1)
1 7 n3"? a N
4 a)—l;6)n-arctgn2+4;3) = ;1) (-1) o
. )1 cosv/n 1-3-5_._(2n—1).B)£4n—1j - (-1)
n*+n-1’ 3"(n+1) 3n+2 nin(n+1)
n+3 72n n n? (_ 1)n+l
6 .6 . . R
RS )(Zn—1)3’B)(4n+3) Yt 2n+3
. n-2 n? nel)" 1 ; n
2) Smn2+5’ )(n+2)"B)[ n j 2”’r)( ) COSGn
n 3 n+1 n+1 3
8 RO SR [ SRR
(n+1)(n+4)" " (n+1p° " 2"
1.4-7.(3n-2) n Y (-
9 ;0 - ; ;
2 Sln4 )y (4n+1j " an-1y
2 2n+1 n
10 a) ! : 6) n ;B)[ n j ;T) )
5n+1" " (3n) 3n+1 nin2n
6 n" . T n N+1
11 a) 4n2_9;6) H;B) n!.smz—n;r) (-1)- m
1 Jn 14n Y’ 2 sinyn®
a) (n+2)|n(n+2)’ Y (1+n2j 0 () nvn
13 a) n-tg——_ o : 0) arcsin%; B) zgjl;r) (2" Er_41;22“+4 .
1 1" 1 1 (~2)
=0 [1+—| ;
14 Y Jnat )(+nj 6™ nin’n r)n+co{ 2 j
vn+4
n2 3 )+
15 a) ~6)(n+2) ; B) i )( y7en+1)
n?+1 3n-1 3"+2’ n(n+1)
3n’ Bn+2) (n1y ) 1
16 ; 0 ; 0 (-1 ————
Y 542 10" ") 2" 0 () ninnyIninn
3" 10020t (1402 L (2n-1Y'
17 6 ;1) (-1)-
Voo @y )[unsj’r)( ) (3n+2j
3/n 6"(n? - ) ( Tn (1)
18 ;6 Jn ir) =
Y (n+1/n ) P g ) nvn
19

N+l An?
a) 2" 6)[””) 5) 19, 1) Sk
n 2" n!




Ne O6mmii unen psaga U,
(=1)"sin—"—
20 1 . ( n-2 j 2/n
a ;0 n'sm ;B Un ;T) ————
) (2n+3)In*(2n+3)’ ) )M 2ne) 7 J3n+1

o n
Hatitu HHTEPBAJI CXOAMMOCTH CTCIICHHOI'O psaaa ZanX

3amaua Ne2

. UccnenoBath cXOAMMOCTH psijia Ha

n=1
KOHIIaX MHTCPBAJId
No Koadduuuenr a, Ne Koadduuuent a,
1 11
N 3/(n+1)4 6 n_5 2) nl: 6) (n+1)
nl 2"
2 n 12 5
) (2 50 — N
nn-+ n (n+1)n> (n+1)!
3 2n) 1 13 n 5
a) ( n)|; ) a) 2 ,6) n
n (n+2)In(n+2) Jen-1)-3" " (n+1)
4 3"l 1 14 Jﬁ i
Y ey o VO
5 n 1 15 1
6 ; 6) 10°
Y 30 Y g ) ) ©
6 5" né+1 16 (n+1)' ( 1)
.6 — = ;0) In
a) 7n ) 7 ) )
7 n 3 17 5
) (1+1) .6 L arctg - ong3
N 3"n 2) : 6) -
n! (n+1)
8 5 18
a) n+1 ; n . a) nisin = ;0) (n+l)
3'(n+2)" " (n+1) 2"
9 n 19 1-3.(2n-1) 2"
3 n? a) —_——,0) ——
a) ; 0) 3"n! —1).3"
J2r(3n-1)”  (n+1) Jen-y s
10 n+2 n! 20 5 10"
;0 =
Y+ ) (n+1)" IR Jn
3amaua Ne 3

b

BeIuucnuTe ONpeneneHHblid MHTErpal J. f (X)dX ¢ Tounocteio mo 0,001 myTeM pasmoxeHHS

0

HO}IBIHTeraHBHOﬁ q)YHKHI/II/I B CTEIICHHOM paa U MOYJICHHOTO HHTCTPHUPOBAHUA ITOJTYUYCHHOT'O pAga




Haiitn Tpu nepBbIX, OTIIMYMUTEIBHBIX OT HYJIS, WIEHA PAa3IOKEHUS B CTEIICHHOW DS/ PEIICHHE
y= y(x) Qg epeHInaIbHOTO YpaBHEHUS Y = f(x, y), yaosnerBopsomero ycrnosuio  y(0)=y,

Ne Oyukus f(x), b Ne Oyuxkius f(x), b
e 1-e
1 ed 1 11 0.1
sin0,5x 1
2 ~~,0,5 12 —— 15
X Y27+ %3
3 sin(x?); 1 13 '”(1+X/5%; 1
4 cos+/x; 0,5 14 e¥:0,2
1 1
5 ;0,1 15 ——1
V8+x° V16+x*
6 arctg(x?); 0,75 16 cos(4x?); 1
H 2
7 ﬂj‘—};o,s 17 Jxsinx; 1
X
2
8 ¢ =101 18 e : 0,1
X
9 xe " 0.5 19 sin(L00x?); 0,1
10 xIn{L-x?); 0,5 20 1-e?. ,,
X
3amayga Ne 4

Ne y'=f(xy)i vo Ne y'=f(xy); yo

1 y'=cosx+y*; y,=1 11 y' =2x2+y?; y,=0,1
2 y'=e*+y*; y,=0 12 y' =4x—01y?; y,=1
3 y'=y+y® y,=3 13 y' =x2+y?; y,=1




Ne y'=f(xy): ¥, Ne y'=f(xy) yo

4 y'=2e’-xy; y,=0 14 y =x2+0.2y; y,=1
5 y' =sinx+y?; y,=1 15 y =xy+y?; y,=0,1
6 y'=e"+y; y,=4 16 y' =2x—-y?; y,=0
7 y' =x2+y%; y,=2 17 y' =x>—xy; y,=0
8 y =sinx+0,5y?; y,=1 18 y' =2x-01y?; y,=2
9 y'=2e"+xy; ¥,=0 19 y'=x*—4y; y,=1
10 y'=x+x*+y?* y,=5 20 y'=x>—2y%; y,=0

3amaua Ne 5

Paznoxuts B paa (Dypbe MNEpUOaANICCKYIO (bYHKI_[I/IIO, 34IaHHYI0 Ha IMOJYIICPpHUOAC

[0,|] o

CHHycCaM Wi 1o KocuHycaM. [loctpouts rpaduk ¢yHKIMM U rpaduK CyMMBI MOJyYEHHOTO psa

Dypse.
Ne f(x)
1
1+sinx, 0<x<Z;
f (X) _ 2 10 KOCUHYCam
0 L<x<n
2
2 0, nggz;
f (X): 2 10 CUHYCaM
—cosx,%smz.
3
0, 0< xs%;
f (X) = 10 KOCHHYCaM
. T
—SInx, ESXSﬂ'.
4 0, nggz;
f (X) _ 2 10 CUHyCaM
COS X, %SXSH.




Ne f(x)
5
sinx, O<x<—
10 KOCHHYCaM
0, Z<x<z
"2
6
1+ cosx, O<x<—
2 10 CHHYCaM
0, Z<x<n
2
/ 0<x <£
2 0 KOCHHYCaM
COSX, —<x<7r
8 <g
S 2 110 CUHYyCaM
—sinx, Z<x<7.
2
9 0<x<Z:
f (X) _ i 2 110 KOCUHYCam
—C0SX, —< X<,
2
10 0, O£x££;
f (x) _ 2 0 CUHyCam
sinx, ESXSﬂ'.
2
11 .
1-sinx, OSXS%;
0 CHHYCaM
=] Y
0, =<x<r«
2
12 0, OSXS%;
10 KOCHHYCaM
f(x)= ﬂ g
—COSX, —<X<7.
2
1
3 1-cosx, OSXS%; o CHHvCa
II UH M
=1 Y
0, —<x<r.
2
14
1-cosx, 0<x<%
F(x)= M0 KOCHHYyCaM
0, Z<x<
2
15 . 0<x<Z
1-sinx. 2
f( )={ : 10 CUHYyCam
0 <SX<7w




% f(x)
16 1-sinx, OSXS%? 10 KOCUHYyCaM
(=1
0, =<x<7&
2
17 0, 0<x<Z; 10 CHHyCaM
f(x)= : '
1-cosX, %SXS”
18
0, OSXS%; 10 KOCUHYCaM
f(x)= . ’
1-cosx, S EX=7
19 0, 0<x<Z:
f(x)= 2 no e
1-sinx, %SXS?T
2
0 0, 0<x<”Z;
f(x)= 2 1o KOSHIYE
1-sinx, %SXSﬂ'

Kparkoe onucanue u persiaMeHT BbINOJTHEHHA

KonTponbHast pabora 3 mo teme "Psapl" BBINONHSETCS CTYAEHTaMU CaMOCTOSATEIBHO BO
BHEAYyJMTOPHOE BpeMs U JOJDKHA OBITh CaHa MPEroAaBaTelIo Ha MPOBEPKY A0 3a4éTHOM Henenu. Ha
BBINIOJIHEHHE KOHTPOJIbHOU paboThl orBoauTCA 20 yacoB. HoMepa BapuaHTOB KOHTPOJIBHBIX 3a7ay
OIpEeNeNAI0TCA C MOMOIIbIO TabauIbl 1, IpuyeM HOMepa BapHaHTOB KOHTPOJbHBIX 3agad 1 u 4
HaxXoJsATCsl o nepBoi OykBe (GamMHIIMU CTY/AEHTa; HOMEpa BapHaHTOB KOHTPOJIBHBIX 3a7ad 2 U 5
HaXOJATCS 10 MepBOi OyKBe UMEHM CTYJIEHTa; HOMEp BapHaHTa KOHTPOJIbHOM 3a7jauul 3 HaXOAUTCS
10 NepBOi OyKBE OTUECTBA CTY/IEHTA.

Tabmumna 1
BbykBa A b B r Jil| E.E K3 )51 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BbykBa M H,IO 0,51 I1 P4 C,1I | T, Yy (OX6] X,
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 COONIOJIEHHMS 3TUX MpPaBWUI, HE 3aUUTBHIBAIOTCA U
BO3BpAIAIOTCSI CTYIEHTY JUIsl IepepabOTKH.
1. Kaxxiast KoHTpoJIbHAs paboTa JOKHA ObITh BBHIIIOJHEHA B OT/AEIBHOM TETpau B KIETKY CHHUMHU
WM 4YepHBIMH 4YepHUIamMu. HeoOXoauMo OCTaBiSITH MOJs MHUpUHOW 4 - 5 CM I 3aMedaHuid
pELEeH3EHTA.
2. B 3aronoBke paOOTHI Ha OOJOXKE TETPaad JOJDKHBI OBITh SICHO HAITUCAHBI (paMUJIHs, UMS U
OTYECTBO CTYACHTA, Ha3BaHWE TUCHMIUIMHBI, HOMEp KOHTPOJILHOW paboTHI; 3/1€Ch ke CIEdyeT
yKa3aTb Ha3BaHUE Y4eOHOIO 3aBelleHUs, JaTy OTCBHUIKM paOOThl B MHCTUTYT U aJpec cTyaeHTa. B
KOHIIE pabOThI CIIeyeT MOCTABUTH ATy €€ BBHIIIOIHEHHUS U MOANUCH CTYIEHTA.
3. B paboTy nomKHBI OBITH BKITFOUEHBI BCE 3a/1a4H, YKa3aHHBIEC B 3aJJaHUH, CTPOTO TI0 TIOJIOKESHHOMY
BapHaHTy. Pemienus 3agad Hafo pacrosaraTh B OPSIIKE BO3pAacTaHUS X HOMEPOB.
4. Ilepen pemeHueM Kax101 3a1a4u Ha/10 MOJIHOCTRIO BhIMCATh €€ ycnosue. Eciu ycnoBue 3a1aun



uMeeT oO0mIyr0 (GOPMYJIUPOBKY, TO, IEPENUCHIBas €ro, CjieAyeT OOIue aHHbIE 3aMEHUTH
KOHKPETHBIMH, B3STBIMA M3 CBOEr0 BapuaHTa. He clieqyer mNpUCTYNaTth K BBIOTHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOTO KOJIMYecTBa 3ajJady 10 MaTepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHu0. OIBIT TOKA3bIBAET, YTO YaIlle BCETO HEYMEHHE PEIIUTh TY HIIN
MHYIO 33/1a4y KOHTPOJIBHOIO 3a/IaHUs BBI3BIBAETCS TEM, YTO CTYJICHT HE BBIIIOJIHUI 3TO TpeOOBaHUE.
5. B mpoperner3upoBaHHoii paboTe CTYACHT AOKEH UCIIPABUTh OTMEUEHHBIC PEIICH3EHTOM OITMOKU
U Y4YECTb €ro peKOMEH/IallU U COBETHI. PerieH3un no3BoIsOT CTYIEHTY CYAUTh O CTETICHH YCBOCHUS
COOTBETCTBYIOIIETO pa3/iena Kypca; yKa3plBalOT Ha UMEIOIIMECS Y Hero mpooebl, Ha KeIaTeIbHoe
HampaBlieHue paboThl; MOMOTalT CPOPMYIUPOBATH BOIMPOCHI MJI IOCTAHOBKM HUX THeEpen
npernoaaBaresieM. 3auTEHHbIE KOHTPOJILHBIC Pa0OTHI MPEABSIBISIOTCS CTYACHTOM IPHU Cade 3a4era
WM SK3aMeHa.

Kpurepun oneHku:
- OLICHKA «3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CJIU TPaBUIILHO BBINOIHEHO HE MeHee 70 % 3amaHuii;
- OLIEHKA «HE 3aYTEHO» BBICTABJISETCS CTYJICHTY, €CJIM IPaBUIIbHO BBINOIHEHO MeHee 70 % 3anaHuid.

7.2.4. KouTpoJjabHas padora 4 mo reme

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

Tunosble npuMepbI 3aaHMI
3agaua 1.
Pemure 3a1a4y, UCIIOIB3Ys TEOPEMBI YMHOKEHUS U CIIOKEHHSL.
B oxnoit xop3une N ¢uoneroBsix 1 M 3enenbix KkyOuka, Bo Bropoii — V ¢uoneroBsix u C
3€JIeHbIX. BBITACKMBAIOT 110 OIHOMY KYOMKY M3 KaXJI0W Kop3uHbl. OlpenenuTe BepOsTHOCTb TOTrO,
YTO OHM PA3HOTO LIBETA; OJHOIO I[BETA.

Ne N M \Y @
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

3amaua 2.



Pemmre 3anady Ha moBTOpsItOIIMECs COOBITUS (MCIONb3Ys JIOKAIBHYIO TeopeMy Jlannaca wuim
MHTETpasIbHYyI0 TeopeMy Jlamaca).

Nmeercs N norepeliHplx Ouneruka. BeposTHOCTP BbIMIpaTh O KaXAOMY paBHa p.
Omnpexnenure, 9TO BEIMTPAIOT OT M1 JI0 M2 MPUOOPETESHHBIX OUIIETHKA; POBHO M OHIICTHKOB.

Ne N B mi ma2 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

3ajaya 3.

BepostHOCTh nosiBeHNs COOBITHS B KaxK10oM U3 100 He3aBUCHMBIX UCIIBITAHUI
MIOCTOSTHHA M paBHa p. HaliTu BEpOSTHOCTH TOTO, YTO COOBITHE MOSBUTCS HE MEHEE N
pa3 u He 6oee K pas.

Ne P n k
1 0,8 70 92
2 0,7 85 90
3 0,7 12 88
4 0,6 90 95
5 0,6 50 80
6 0,7 90 99
7 0,8 45 95
8 0,6 70 80
9 0,9 80 95
10 0,7 85 90
11 0,8 70 92
12 0,7 67 87
13 0,6 50 80
14 0,8 70 92
15 0,9 80 95
16 0,7 85 90




17 0,8 45 55
18 0,7 72 88
19 0,6 70 80
20 0,8 70 92

KpaTtkoe onucanue u perjiaMeHT BbIIOJIHEHHA

KonrponbsHast pabora 4 mo teme "Teopusi BeposATHOCTEH'" BBINOIHIETCS CTYICHTAMHU
CaMOCTOSITEJIbHO BO BHEAYAUTOPHOE BpeMsl U JIOJKHA OBbITh ClJaHa MPEIo1aBaTello0 Ha IPOBEPKY 110
3auéTHOM Henenu. Ha BrIoIHEHNnE KOHTPOIbHOHM paboTsl oTBoauTcs 20 yacoB. Homepa BapuaHnTOB
KOHTPOJIbHBIX 33124 ONPEAEISIIOTCS C TOMOILBIO Ta0IULbI 1, TprueM HoMep BaprHaHTa KOHTPOJIbHON
3agaun 1 HaxoaUTCs 1O NepBoil OykBe (haMUIIMK CTy/I€HTa; HOMEP BapHaHTa KOHTPOJIbHOM 3a1aun 2
HaXOJUTCs 10 NepBOil OyKBe UMEHHU CTYJIEHTa; HOMEp BapHaHTa KOHTPOJIbHON 3aaun 3 HAXOJUTCS
110 TIEPBOIl OyKBE OTUECTBA CTY/CHTA.

Taomuma 1
byksa A b B r Jil| E.E xK,3 u K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0,51 11 P4 C,1I | T, Vv (OXC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipyu BBIMOTHEHUH KOHTPOJBHBIX PabOT HEOOXOIMMO CTPOTO MPUAEPKHUBATHCS yKa3aHHBIX
HUKe mnpaBui. PaOoThl, BbINOIHEHHbIE O€3 COONIOACHMS 3TUX MPaBWUI, HE 3aUUTHIBAIOTCS U
BO3BPAIAIOTCS CTYACHTY s IepepadOTKH.
1. Kaxxnast KoHTpOJbHas paboTa J0HKHA OBITh BRIMOJIHEHA B OTJIEIBHON TETPaA B KIETKY CHHUMU
WIM YepHbIMH 4epHuiamMu. HeoOXoaumMo ocCTaBiATh MOJNs IUPUHOW 4 - 5 cM Ui 3aMedaHui
peLeH3€eHTa.
2. B 3aronoBke paboThl Ha OOJIOKKE TETpaj JOJDKHBI OBITH SICHO HamucaHbl (GaMumus, UMs U
OTYECTBO CTYACHTA, Ha3BaHWE MUCIMIUIMHBI, HOMEP KOHTPOJBHOW pabOTHI; 37€Ch K€ CIEIyeT
yKa3aTb Ha3BaHUE Y4eOHOTO 3aBelIeHUs, JaTy OTCBHUIKM PadOThl B MHCTUTYT U aJpec cTyaeHTta. B
KOHIIE pa0OThI cIeAyeT MOCTaBUTh 1aTy €€ BBIIOIHEHUS U MOANUCH CTYIEHTA.
3. B paboty nomxHbI OBITH BKIFOUEHBI BCE 3a7]a41, YKa3aHHBIE B 33/IaHUHU, CTPOTO IO MOJI0KEHHOMY
BapHaHTy. Pemienus 3agad Hago pacrosaraTh B MOPSIIKE BO3PACTaHUS X HOMEPOB.
4. Tlepen peuieHUEM Kak10# 3a1a4u Ha/I0 TIOJHOCTRIO BhIMUCATh € ycnosue. Eciu ycnoBue 3a1auun
uMmeeT oOuyro (OpMyJIHpPOBKY, TO, IEpPENHUCHIBas €ro, cleAyeT oOIiue [aHHble 3aMEHUTh
KOHKPETHBIMH, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynaTh K BBIIOJIHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOTO KOJMYEeCTBa 3aJady [0 MaTepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHHI0. OTBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh Ty WIH
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/1aHus BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIIIOJIHUI 3TO TpeOOBaHUE.
5. B mpopenen3upoBanHo# paboTe CTYACHT JOHKEH UCIIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OIIMOKU
Y YUYECTb €r0 PEKOMEH/IallU U COBETHI. PerieH31uu no3BoJIsIOT CTYACHTY CyAUTh O CTETIEHHU YCBOCHUS
COOTBETCTBYIOIIIETO pa3jieya Kypca; yKa3bIBalOT Ha UMEIOIIHUECs Y Hero mpoOenbl, Ha KelaTelbHOe
HampasjieHue palboThl; MOMOTarT CQOPMYJIUPOBAaTh BOIMPOCHI JJIsi IOCTAHOBKM HUX HeEpes
npenoaaBareneM. 3auTeHHbIE KOHTPOJIBLHBIE pa0OTHI MPEIBSIBISIOTCS CTYJACHTOM IIPH Clayue 3aueTa
WM SK3aMeHa.

Kpurepun ouenku:
- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYAEHTY, €CIIU PAaBUIIBLHO BBINOIHEHO HEe MeHee 70 % 3ananuii;
- OIICHKA «HE 3a4TE€HO0» BBICTABIISIETCS CTYACHTY, €CIIH MTPaBUIIbHO BhINOIIHEHO MeHee 70 % 3amaHuil.




7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOUYHOH aTTecTAllMU MO HMTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

CemecTtp 3




Z

Bomnpocsl Kk 3xk3aMeny

n/n
1 |[lonsitue uHTerpanbHoOl cymmbl hynkuuu f(X,y) 3ananHol Ha AByMepHoii obnactu D
2 |/IBOMHOM MHTErpaj u €ro reOMETPUYECKUN CMBICII
3 |CroiicTBa 1BOMHOTO MHTErpaja
4  |Bpruuciienue JBOMHOrO HHTErpaja B MPSIMOYTOJIbHON CUCTEME KOOPAUHAT
5 [IlonsipHble KOOPAMHATHI, BEIYUCIEHHE JBOWHOIO MHTErpaia B HOJISPHBIX KOOPAMHATAX
6 [Beruncnenue riomaziei miockux GUryp 1 00beMoB TeJl C TOMOIIBIO IBOHHOTO HHTETpasia
7 |llonstue uHTETrpaIbHOM CyMMBI QyHKITMH f(X,y,Z) 3aJaHHON HA TPEXMEPHOH 00JaCTH
8 |TpoitHoit mHTETpa) U €ro PU3NYECKHI CMBICT
9 |CBoiicTBa TPOIHOTO HHTETpAIA
10 |Bbruucnenue TpoHHOro UHTErpaia B IPSIMOYIOJILHOM CUCTEME KOOpIUHAT
11 |Bbruucnenue o6bema Tena ¥ KOOPJMHAT €ro LEHTPa Macc ¢ HOMOILBIO TPOMHOI0 MHTErpaia
12 [unuHapuyeckue KOOpAUMHAThl. TPOWHOM MHTErpan B LWIMHAPUYECKUX KOOPAUHATAX U €ro
BbIUMCIICHHE
13 |Kakue ypaBHeHus Ha3biBatoTcs auddepennnansaeivu. [Ipumep.
14 |Yro HazpBaroT pemenneM auddepennnansaoro ypasuenus. [Ipumep
15 |Yro Ha3pIBalOT HA4YaJIbHBIMU YCIOBUAMU s tuddepeHimanbHoro ypapHeHus. [lpumep
16 |YTo Ha3BIBAIOT OONIMM penieHueM st AudhepeHIHaTLHOr0 YpaBHEHHS (N-0T0 TOPSIIKA)
17 |Teopema Komu o cyniectBoBanuu pemieHust AuddepeHnanbHoro ypaBHeHus 1-oro nopsaka
18 |[Auddepenunanbubie ypaBHEeHHs! 1-0ro Mopsika 1 METO/Ibl OTBICKAHUS UX PELICHUS:
19 Juddepennmanpaple ypaBHEHHST 2-0r0 TOPSIKA, JOMYCKAOUINE MOHWKEHUE TOpsIka 1-0ro
TUIa U METOJ OTHICKAHMS UX PELICHUS.
20 JuddepeHumanbable ypaBHEHUsI 2-0ro HOPs/IKA, JOMYCKAOUIME MOHMKEHUE MOpsKa 2-0ro
TUIa U METOJ OTHICKAHMS UX PELICHUS.
21 JuddepeHumanbable ypaBHEHUsT 2-0r0 MOpPsKa, JOMYCKAIONUUE MMOHWKEHHE MopsaKa 3-ero
TUIIA U METOJI OTHICKAHUSI UX PEILICHUSI.
29 .HI/IHGf/iHEIG OJTHOpOJHbIE U epeHaTbHble YPaBHEHUSI N-Oro MOpsJKa, CBOICTBa €ro
SIICHUH.
23 |CtpykTtypa obmiero pemenus JIOAY n-oro nopsaka.
24 Omnpenenenue JMHEHHON 3aBHCHMOCTH (QYHKUMH. YCIOBHS JMHEHHOW 3aBUCHUMOCTH M|
ITMHEITHON HE3aBUCUMOCTH JBYX (hYHKIUH.
25 |Ompenenutesib BpoHCKOro u ero cBoiicTaa.
26 JluneitHble ogHOpOHBIE AU(depeHIInaIbHble YPAaBHEHUSI BTOPOTO MOPSAJKA C MOCTOSHHBIMY]
KOXppHUIHEHTaMU.
27 CrpykTypa o0111ero peieHus JUHEHHBIX 0THOPOIHBIX TG GEepeHIIMATbHBIX YPaBHEHUS BTOPOTO
[Opsi/IKa C TOCTOSTHHBIMU KO3 GUIIMEHTAMH.
28 XapaKkTepuCcTUYECKOe ypaBHEHHE JUTsl TMHEHHBIX OJTHOPOIHBIX AU (hepeHInalIbHBIX ypaBHEHMS
BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 huiineHTamu.
Bupn oOmiero perieHust JMHEHHBIX OJHOPOAHBIX AU(B(EpEeHIIHATBHBIX YpaBHEHUS BTOPOTO)
29 [mopsiika ¢ MOCTOSSHHBIMU KOA(GHUIIMEHTAMH JIJISl CITyYaeB, KOTJa KOPHU XapaKTePUCTHUECKOTO
YpaBHEHUs JEMCTBUTEIbHBIE PA3IMUHBIE YHCIIA.
Bun oOmiero pemieHusi JTUHEWHBIX OJHOPOIHBIX AU(QepeHIInanbHbIX ypaBHEHHsI BTOPOIO
30 [mopsiaKa ¢ MOCTOSTHHBIMA KOA((GUIIMEHTAMH ISl CIy4aeB, KOTla KOPHHA XapaKTEPUCTHIECKOTO
YpaBHEHUS JEHCTBUTEIbHBIE OJIMHAKOBBIE YNCIIA.
Bun obmiero pemieHus JTUHEHHBIX OJHOPOAHBIX AU((EepeHINaTIbHbIX YpPaBHEHUS BTOPOTO)
31 |mopsiaka ¢ MOCTOSIHHBIMU KO3((UIIMEHTaMH JJIsl CIy4aeB, KOrla KOPHU XapaKTepPUCTHUECKOTO
ypaBHEHUsI KOMIIJIEKCHBIE YHCJIA.
32 |JIuneiiHble HeoJHOPOAHbIE TU(hepeHIATbHbIE YPAaBHEHHS N-0r0 NOPSIIKA.




33

CrpykTypa 0011ero pemeHus JJUHEHHBIX HeOIHOPOIHBIX AU (hepeHInATBHBIX ypPaBHEHUS N-0T0)
[OpsAKa.

34

Metos Bapualuu MPOU3BOJIBHBIX MOCTOSIHHBIX JIJISl OTHICKAHUS YACTHOTO PEIICHUS TUHEHHOTO
HEOTHOPOAHOTO AU(depeHInaTbHOr0 YpaBHEHHUSI BTOPOTO MOPsIIKA.

35

[TpaBast yacTh ciennanbHOro Braa JIHJIY 2-oro mopsiika ¢ mocTosSsHHBIME KOd(h(OUITMESHTaAMH.

36

MeTto/1 HeonpeaeneHHBIX K0P PUITMSHTOB I OTHICKAHUS YaCTHOTO PEIICHUSI HEOTHOPOIHOTO|
muHeitHoro audQepeHnaibHOro ypaBHeHHsI BTOPOTo MOPSAIKA C TPABON YaCThIO CIEIUAIbHOTO
B11a.

37

Uto Takoe uucnoBoi psa. [Ipumep. Uto HaszwbiBaeTcsa cymmoint psaa. Kakoil psin Ha3biBaeTcs
CXOJIIMMCS, KaKoil pacxoasiumMcs. beckoHeuHast reoMeTpuyeckas Nporpeccus U ee cymma

38

HCO6XOHHMBIﬁ IMPHU3HAK CXOJUMOCTH YHUCIIOBOI'O psAad. Kak ero MoXHO HCIIOJIB30BaTh JJI5
MCCJICAOBAHUA CXOJAUMOCTH pAaa

39

JlocTaTrouHble TNPU3HAKKA CXOJUMOCTH PSAOB C TMOJOXKUTEIbHBIMU WiI€HaMHU (CpaBHEHUS,
Jlamambepa, paiuKaIbHBIA, HHTErpaIbHBIN). [IpuMepbl

40

3Hakouepenyrommecs psasl. Teopema JleiiOHuIa U €€ WCMONB30BaHKE IS MPUOIMKEHHBIX
BBIUMCIICHUI CYMMBI psiia

41

3HakornepeMeHHble psiabl. JlocTaTouHble MPU3HAKU CXOAUMOCTH. AOCOIIOTHAas W YyCIOBHAs
CXOAMMOCTh

42

CTeneHHOH pAaAa. I/IHTepBaJI CXOAUMOCTHU CTCIICHHOI'O psAad, paanyC CXOANUMOCTH, KaK €TI0 HalTH

43

Psine1 Teitnopa n Makiopena uist gyskuuu f(x). [lpumepst mist dyHknumit: cos(x), sin(x), In(1+x),
exp(x).

44

lcrnionp30BaHue PSAAOB ISl BEIYACICHUH PUOIMKEHHBIX 3HAYeHUH (PYHKIMH 1 OIpeeIeHHBIX
MHTErPaJIOB C 33JaHHON TOYHOCTBIO

45

Tpuronomerpuueckuii psaja. Koaddurmentor Dypobe, psaag @ypbe st QyHKIHA ¢ TEPUOJIOM 2 T

46

Paznoxenne B psag Oypbe YETHBIX U HEUETHBIX NEPHOINYECKUX (HYHKIHNA

47

DyHKIMOHATBHBINA psaf. O0J1aCTh CXOIUMOCTH psija.

48

CBolicTBa CTEIIEHHBIX pPAAOB

49

licnionp30oBaHne psAAOB S OTBHICKAHHUS TNPHONMKEHHBIX peHIeHuid TuddepeHInaabHbIX
ypaBHEHUN

50

Y cnosue lupuxiie A GyHKIUU

o1

Y cnoBue cxogumocTu paga Dypbe Kk GyHKIMH, 1)1 KOTOPOU OH 3anKcaH

52

Kospuunents: Dypoe, psg Pypoe i dyHkimii ¢ nepuogom T

53

PazyioxxeHue B psii Pypbe HENepuondeckux GpyHKuui

54

DopMyTbl KOMOWHATOPHUKHU

55

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

56

Kakye coOBITHS HAa3bIBAIOT HCCOBMCCTHBIMH, HC3aBHCHUMbIMH. HpHMep

S7

Uto Takoe cymma coObITHI, TpousBeaeHne coobiTuil. [Tpumep

58

Kakue coObITHSI Ha3bIBaIOT MPOTUBOIOJIOKHBIMU. [Ipumep

59

UTo Takoe moHas I'pyniia coObITHi. UTO Takoe DJICMCHTAPHBIC UCXOAbl UCIIBITAHN. HpHMep

60

UTto Takoe OTHOCUTENIbHAs 4acTOTa COOBITHS, B YEM 3aKIJIFOUAETCSl CBOMCTBO YCTOMYMBOCTH
OTHOCHUTEJIBHBIX YaCTOT, YACTOTHOE ONPEIETICHNUE BEPOSITHOCTH COOBITHS

61

Knaccruyeckoe onpezaeneHne BeposiTHOCTH coObITHs. [Tpumep. CBoMcTBa BEPOSITHOCTH COOBITHS]]

62

YcnoBHast BeposSITHOCTh. BepossTHOCTh Tipon3BefieHus1 COObITHI. BeposiTHOCTh MpOW3BEICHUS
He3aBHCUMBIX coObITHIA. [Tprmep

63

BeposTHOCTH CyMMBbI HECOBMECTHBIX COOBITHI. BepoSITHOCTH CyMMBI COBMECTHBIX COOBITHA.
[ IpuMepsl

64

HOBTOpHHe HC3aBUCHUMBIC HUCIIBITAHHAA. <I>opMyJ1a EepHy.TIJ'II/I.

65

ACUMITOTHYECKHE (POPMYITBL.




7.3.2. Kputepuu u HOPpMbI OLlEHKH

Cemectp

dopma
NPOBECHUsA
NPOMEKYTOYHOMI
aTTecTaluu

Kpurtepuu u HOpMBbI OLIEHKH

DOK3aMeH

«OTJIMYHO»

CryneHT noayuui 3a4€T 0 BCEM
KOHTPOJIbHBIM paboTaM ceMecTpa
U IIpYU OTBETE HA OUJIET €T0
COJIEp>KaHUE PACKPBITO
IIOJIHOCTBIO, MaTepHall U3JI0KEH
IPaMOTHO, B OIpeeaEHHON
JIOTUYECKOM
MOCJIEI0BATEIbHOCTH, MPABUIHHO
HCIIOJIb3YETCS] TEPMUHOJIOTUS.
[Tokazano ymenue
WUTIOCTPUPOBATh TEOPETUUECKUE
MOJIOXKEHUS KOHKPETHBIMU
npumepamu. OTBET PO3ByYall
CaMOCTOSITENTbHO, 0€3 HAaBOIALINX
BOIIPOCOB, 3a/1auy OuJieTa permi
MIPABWJIBHO M PAIIMOHAJIBHO.

«XOopouIo»

CryneHT nosy4us 3a4é€T M0 BCEM
KOHTPOJIbHBIM paboTaM cemecTpa.
OTtBeT Ha OUJIET yAOBJIETBOPSET B
OCHOBHOM  TpeOOBaHMSIM  Ha
OLIEHKY «OTIMYHOY», HO TIPHU STOM
MOXKET UMETh clleyIolIue
HE/IOCTATKH: B U3JI0KEHUHT
JOMYIIEHbl HeOOobIIMe MpoOebl,
HE WCKA3WBIIME  COJEp)KaHHE
OTBETa; JIOMYyIIEHbl  OJWH-/Ba
HEI0YETa, MWCIpPaBICHHBIE  II0
3aMeYaHHIo0 3K3aMeHaTopa

«YAOBJICTBOPUTCIIBHO»

CryneHT nmosy4us 3a4é€T MO BCEM
KOHTPOJIbHBIM paboTaM cemecTpa.
IIpu oTBeTe Ha OWJIET HEMOJIHO

WIN HETOCIIEI0BATENBHO
PacKpbITO coJiepKaHue
MaTepuaia, HO IOKa3aHO ooliee
MIOHNUMaHHE BOIIpoOCca u

MPOJIEMOHCTPUPOBAHBI  YMEHUSI,
AJOCTAaTOYHBIC I I[EU'IBHGﬁHIeFO
yCBOGHHMsI Matepuayia. Mmenuch
3aTPYAHCHUA NN AONYIICHBI
OIIMOKH B OTPE/ICIICHUN TIOHATHIHA,
HUCITIOJIB30BAaHNU TEPMHHOJIOTUH,
UCTIPABJICHHBIC TIOCJIC HABOISIINX
BOIIPOCOB

«HEYOOBJICTBOPUTECIIEHO»

CTyneHT He MOJIy4us 3a4€T XOTs
OBl MO OAHOW W3 KOHTPOJIBHBIX
paboT cemecTpa WM NPU OTBETE




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

Ha ouner HabIroAa0TCs
cepbE3Hble NMPOOENbl B 3HAHUSX
OCHOBHOI'0 MaTrepuaja u3y4eHHOH
JOUCLIUILINHBI, JOIYILIEHbI
NPUHIUINATIbHBIE  OMHOKH B
BBITIOJTHCHUH 3aJlaHui, HE
IIPOJIEMOHCTPUPOBAHbl 3HAHUSA U
yMEHUS, JOCTaTOYHBIE JUIS
JAJIbHEHUIIIETO YCBOEHHUS
MaTepuaia




8.1. O0s3aTe1bHAS JIUTEpPaTypa

8. YueOHO-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHe T CIHIIHHbI

Ne
/o

ABTOpLI, COCTaBUTEC/IN

3arsiiaBue (3aroJjioBoK)

Tun (yueOHuK, ydeOHOE
nocodoue, yueoHo-
MeTou4YecKoe nocooue,
NPAKTHKYM, JP.)

Ton m3panus

Koau4yecTBO B
HAYYHOM
oudamoreke /
HaunmenoBanne 96C

lwumaues B.C.

Bricmras matemaTuka : yueonuk / B.C.
IlInnages. — Mocksa : UTHOPA-M, 2019.
— 479 ¢. — (Briciiee oOpa3zoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
aneKkTpoHHbIN. - URL:
https://new.znanium.com/catalog/product/99
0716

VueOHuk

2019

OBC
«ZNANIUM.COM»

PxeBckuii C.B.

Bricimias matemaruka : yueOnuk / C.B.
PxxeBckuii. - Mocksa : Unpa-M ;
Znanium.com, 2018. - 814 c. - (Bsiciee
obpaszoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexktponHsii. - URL:
https://new.znanium.com/document?id=337
456

YyeOHUuK

2018

ObC
«ZNANIUM.COM»

Hanaunos FO.M.,
XKypbenko JI.H.,
HukonoBa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I".A. .

Maremaruka : yue6. mocooue /

KO.M. JTanunos, JI.H. Xyp6enko,

I'.A. Huxonosa, H.B. Hukonoga, C.H.
Hypuesa ; non pea. JI.H. XKyp6enko,

I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaspuar). - TekcT : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

YyebHoOe 1mocodue

2019

9BC
«ZNANIUM.COM»

Hertsapesa O.M.,
Kypbenko JL.H.,

MaremMaTrKa B TpUMeEpax | 3a1adax : yuco.
nocobue / O.M. [lertsapesa, JI.H.

YyebHOEe 11ocodue

2019

9BC
«ZNANIUM.COM»




Tun (yueOHUK, ydeOHOE

KoauuecTBo B

Ne nocodoue, yueoHo- HAY4YHOM
ABTOpPBI, COCTABUTEH 3aryiaBue (3aroJioBoK) Tox m3panusa
n/n MEeTOJAHYECKOEe mMocooue, oudamoreke /
NPAKTHKYM, JP.) HaumenoBanune I6C
HukonoBa I'.A., XKypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Hukonona, C.H. HypueBa. — Mockaa :
C.H. NH®PA-M, 2019. — 372 c. — (Briciuee
oOpa3zoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHbIN. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTeIbHAS JIUTEPATypa
Tun (yueOHUK, ydeOHOE Konuqecnio i
Neo nocoodue, yaedHo- HayHHon
w/n ABTOPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) MeTOIecKoe HocoHe, Ion n3nanus oudamnoTexe /
HPAKTHKYM, IP.) HaumenoBanue
9BC
1 | Kysneuos JLA. COopHHMK 3a/1aHM 1O BBICIIEH MaTeMaTHKe. VYuyebHoe nocobue 2015 9BbC
Tunossle pacueTsl : yueOHoe nocodue / «Jlanp»
JI.A. Ky3neuoB. — 13-e u3zn., ctep. —
Cankrt-IletepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcrt :
ANEKTPOHHBIN // DNEKTPOHHO-OMOINOTEYHAS
cuctema «Jlaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenusi: 25.10.2019). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BaTENIeH
2 | ®ummmnona E.E., CepreeBa | Maremaruka: YueoHoe mocooue / E.E. VY4aeOHOe mocobue 2015 3BC
J.B., Cnoboackas U.H. ®ununosa, /[.B. Cepreesa, «ZNANIUM.COM»
M1.H.Cnoboxackas - Boxorma: BUITD ®CHUH
Poccun, 2015. - 378 c.: ISBN 978-5-94991 -
312-3 - Tekcr : anexTpoHHbId. - URL:




Tun (yueOHuK, yueoHOe

KoJyimyecTBO B

Ne nocooue, yueOHo- Hay=nou
ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) I'ox u3panus oudamorexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HaumenoBanmue
P > AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. ., Beiciias matemaruka. HYacts 1 : yuebHoe VYuyebHoe nocobue 2016 9bC

EpmakoBal'. M.,
Muxanea M. M. [u ap.].

nocobue / B. U. Benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u ap.]. —
ExatepunOypr : Ypanbckuii heaepanbHbIi
yausepcutet, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
ANEKTPOHHBIN // DIEKTPOHHO-OMOINOTeYHAS
cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JIOCTyTA: JIJIsl aBTOPU3HUP. MOJIb30BaTeNeH

«IPRbooks»




8.3. Ilepeuenb mpogecCHOHAJIBLHBIX 0a3 JTAHHBIX U HWH(POPMAIMOHHBIX CHPABOYHBIX
cHCTEM

—OcCHOBBI BbICIIEH ¥ AuCcKpeTHON Matematuku // [Ily6osuy A.A., Knoukos FO.B. CripaBOYHUK
/ Bosrorpan, 2015. Pescum oocmyna: http://elibrary.ru

—Jlexknuu o Beiciieii Matematuke // I'anoe B.A., Jeemepesa P.B. YuebHoe mocobue. B 2-x
vactax / bapuayn, 2014. Tom Yacts 1 Jluneiinas anreOpa, aHaIMTHYECKasi TEOMETPUST, KOMILICKCHBIE
YHCclia, pa3jio’KeHUE palMoHaJIbHBIX JpoOell, BBelleHHe B MaTeMaTHUeCKuil aHanu3 (2-e u3gaHue,
nepepaboTaHHOE U J0NOAHEHHOE). Peorcum docmyna: http://elibrary.ru

—Jlexknuu no Beiciieii Matematuke // I'anoe B.A., JJleemepesa P.B. YuebHoe mocobue. B 2-x
yactsax / bapuayn, 2014. Tom Yacts 2 luddepenunanbHoe 1 HHTETPATbHOE UCYUCICHUS, PYHKIIUU
HECKOJIbKUX MEPEMEHHBIX, GYHKIIUN KOMILIEKCHOTO MEPEMEHHOr0, Au(depeHnanbHble YpaBHEHHU
U Teopusl BEpOATHOCTEH (2-¢ wm3maHue, mepepadoTaHHOE W JOIMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. IlepeyeHb MPOrpaMMHOIo odecnevyeHus

Ne HaumenoBanue 11O KouunvecTBo PexBu3uThI 10r0BOpa (aara,
n/n JIMIICH3HH HOMep, CPOK AeHCTBHA)

1 Windows 1398 OeccpouHas

2 Office Standart 1398 OeccpouHas

8.5. Onucanne MaTepuaJbLHO-TEXHUYECKOIi 0a3bl, HEOOXOAMMOM /Il OCyIIeCTBJIEHUS
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILIUHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00PATOPHIi, MACTEPCKUX U
Ne Ap. 00bEKTOB /1J1sl IPOBe/IeHUs!

/0 | NPaKTHYeCKHUX U JIa0OpPaTOPHBIX 3aHATHH,
NMOMELEeHU VISl CAMOCTOATEIbHOM
padoThI 00y4aromuxcs (HoMep ayAuTOPHH)
VYueOHast ayauTopust Ui IpoBeeHns 3aHATHi | CTONBI  YYCHWYECKHE JBYXMECTHBIE U
JEKIIMOHHOTO THUMa. YuyeOHas ayJuTopus AJS | TPEXMECTHbIE (MOHO0JI0KN) ,CTOJI
IPOBEJCHUS 3aHSATUA CEMHUHApPCKOTO THUIMA. | MPENoJ1aBaTeIbCKUH, CTYJ
VYuyebHast  ayauropus UL KypCOBOIO | IpenojaBaTelbCKHi, JI0CKa ayAuTOpHas

IPOEKTUPOBaHUS  (BBIMOJIHEHHUSI KYPCOBBIX | (M€JIOBast)

pabot). YuebHas ayauTOpHs JJIs IPOBEIACHUS
TPYTITOBBIX " VH/IMBUIYTbHBIX
KOHCyNbTalMi. YueOHas ayauTopus i
NIPOBE/ICHUS 3aHATHIA TEKYIIEero KOHTPOJIS U
npoMexyTouHo# arrecraimu. (I'-440).
VYyeOHas ayauTopus 11 npoBeaeHUs 3aHaTuil | CTosibl YYEeHUYECKHe JIByXMECTHBIC
JEKIIMOHHOTO THMa. YuyeOHas ayJuTopus s | (MOHOOJIOKH) , CTOJI IMPENoaBaTeNIbCKUH,
MPOBEJCHUS 3aHSATUA CEMHUHApPCKOro THUIMA. | CTYI MpenoaBaTeNbCKU, JI0CKa
VYuebHast  ayauropus UL KypCOBOTO | ayJUTOpHAas (MenoBasi)

o | IPOCKTHPOBAHHS (BBITIONTHEHUST  KYPCOBBIX
pabot). YuebHast ayuTOpHs JJIs IPOBEIACHUS
TPYTITOBBIX 171 WH/IMBHTY aJTbHBIX
KOHCyNbTalMil. YueOHas ayauTopus MAis
NIPOBE/ICHUS 3aHATHIA TEKYIIEro KOHTPOJS U
npomexxyrounoi arrecrarmu (I'-409).

3 [Tomemenue mist caMocTosATENbHONM paboThl | CTOJNBI yUEHUUECKHE, CTYIIbS YUCHHUECKUE,
cryaenros (I'-401). I1K ¢ Bbix010M B ceThb MHTEpHET

Ilepeyenb 0CHOBHOTO 000pPYAOBAHMA



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/
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