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1. Ilean ocBOEeHUNA THCHUILIHHBI

Lens ocBOEHUS AUCHUIUIMHBI — OBJIAJICHUE COBPEMEHHBIM amnmnapaToM MaTeMaTHUKH s
JAIbHENIIEr0 UCIOJIB30BaHUs B IPYTUX O0JIACTAX €CTECTBEHHOHAYYHOTO 3HAHUS U JUCIHILIMHAX
€CTECTBEHHOTO COJICpKaHMsI, MPUOOPETCHHE TEOPETUYECKUX 3HAHWA 10 OCHOBHBIM pa3jeiiaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O W TPUMEHEHHI0O MaTeMaTHYeCKUX METOJO0B B
npo(heCCHOHANLHOM JIeATETHHOCTH, K CAMOCTOSTEIIbHOMY HM3YYEHHUIO TEX pa3elioB MaTEMaTHKH,
KOTOpBIE MOTYT MOTPeOOBAaTHCS OMOJHUTENBLHO B MPAKTUYECKOW M HCCIENOBATENbCKON pabote;
dbopMUpPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W  aNTOPUTMHUYECKOTO  MBIIUICHUS U
MaTeMaTU4YeCKOl KyJIbTyphl OakaiaBpa.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

HI/ICHI/IHHHHBI U TPaAKTUKHU, Ha OCBOCHHU KOTOPBIX 6a3preTc;1 JaHHasd AJUCHUIIJIIMHA:
«Bricmas maremaTnka 1», «Bricnras MmaTeMaTuka 2».

JIMCIUTITMHBI U TIPAKTHKH, I KOTOPBIX OCBOCHHME JAHHOW JMCIUIUTMHBI HEOOXOAMMO Kak
npeamectByroiee: «Pusnka», «TeopeTuueckue OCHOBBI AIEKTPOTEXHUKH.

3. [lnanupyemble pe3yJibTaThl 00y4eHU s

®opmupyeMbie U
KOHTPOJIUpYeMbIe
KOMIeTeHIHH
(KOJl 1 HANMEHOBAHUE)

OIIK-3. Cnocoben

NHaukaTopbl 10CTHIKEHU S
KOMIIEeTeHIH i
(Ko 1 HAMMEHOBAHUE)

I[lnannpyemMble pe3yabTaThl
o0y4eHust

OIIK-3.3 [IpumeHseT 3Hatb:

IIPUMEHSATH MATEMATHUYCCKHIT armapar 1. OcHOBHBIE IOHATHS MAaTEMATHKH,
COOTBETCTBYIOILNN TEOpHH PSIOB, TCOPHH METOBI peIICHUS 3314, a TAKXKE UX
¢buzuko- nuepeHIHaTbHbIX MPUIIOKEHUS B IPOPECCUOHATBHBIX
MaTeMaTH4eCKUn ypaBHEHHil, ONepaloHHb | AMCLHILINHAX, METO/BI OOpa aHaTH3a
anmapar, MeTO/IbI VICUHCIICHUH, TCOPHH 1 00paboTKu MH(pOpMaIUH.

aHaIu3a u BEPOSTHOCTEH 1 2. MeTtoapl pereHust MaTeMaTHYeCKUX
MOJIETTUPOBaHUS, MATEMATHIECKOM CTATHCTHKH | 33424 J0 YMCIOBOTO MU JPYroro
TEOPETHYECKOTO U OTTK-3.4 TIpumensier Tpedyemoro pesynbTaTa (rpaduka,
OKCTIEPUMEHTAITBHOTO |\ oot anmapar (bopMyIIBI U T.I1.) }

HCCIIeIOBAHUS MTPU YUCICHHBIX METOJIOB 3. MeToapl penieHuit }
pelieHnn Qg depeHInaNbHbIX ypaBHEHUH,
po¢eCCHOHATIBHBIX UCCIIEI0BaHMsI YMCIIOBBIX U

3az1a4 (GYHKIMOHATBHBIX PSIIOB, OCHOBHBIE

MOJI0KEHUS TEOPUU BEPOSITHOCTEN U
MaTEMATUYECKON CTAaTUCTUKMU.

YMeTs:

1. Pemrats TUIIOBEIC MaTeMaTHYECKHE
3aJ1a4M

2. CaMOCTOSTENEHO MaTeMaTHISCKH
KOPPEKTHO CTaBUTH
€CTECTBEHHOHAYYHbIC 33/J1a4H,
HpOBOI[I/ITB CTpOFI/Ie MAaTEMATUYCCKUC
PaCCyKICHHUS.




®opmupyeMbie U
KOHTPOJIHpYeMble
KOMIeTeHIHH
(KOJl 1 HANMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHIN i
(Koa 1 HAMMEHOBaHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

3. OnepupoBaTh aOCTPAKTHBIMHU
00BEKTaMHU M KOPPEKTHO UCTIOIb30BATh
MaTeMaTHYeCKHUE MOHITHSI CHMBOJIMKY
JUTSI BBIPAXKEHUSI KOJTMYECTBEHHBIX U
KaueCTBEHHBIX OTHOILIEHUN 0OBHEKTOB.
4. IlepeBoAUTH MHXKEHEPHBIE 3374l C
OTHCATENBHOTO SA3bIKA Ha S3BIK
MaTeMaTUKHU, TPUMEHSATH METO/IbI
MaTEeMaTHYeCKOro aHaJInu3a JIst
pEelLIeHNs NHKEHEPHBIX 3a7a4

5. PemaTh npocTrenmmii
muddepeHIaIbHbIC ypaBHEHUS,
UCCIIEIOBATh Ha CXOJUMOCTD PSIJIbI,
HaXOJUTh YUCIIOBBIE XapaKTEPUCTUKU
CITy4aifHBIX BEJIMYMH.

Baaners:

1. MeTomaMu MaTeMaTUYECKOTr'O
OTHMCAHUs TUTIOBBIX 3a/1a4 U
MHTEPIIPETAIMH [TOJTyY€HHOTO
pe3yibTaTa.

2. CriocobamMu HaTrIAIHOTO
rpadUyecKoro nMpeacTaBICHUs
PE3yNbTaTOB HCCIIEI0BAHUS.

3. HaBblkamu nnpuMeHeHus
COBPEMEHHOT0 MaTeMaTH4eCKOIo
WHCTPYMEHTAPUS JJIs PEIICHUS
MaTeMaTHYeCKUX 3a7au

4. MareMaTH4eCKOM JIOTUKOM,
HE0O0X0o MO 111 HopMUpOBaHUS
CYKJEHUHU 110 COOTBETCTBYIOIIUM
po¢eCCHOHAIBHBIM MTpo0IeMaM




4. CTpyKTYypa M coleprKaHue TUCHUIINHbI

Bun

®opMbl TEKYyILLEr0

. HaunmeHoBaHMe TeM 3aHATHI Oo0bem, KOHTPOJISA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTsr (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI'0 CPeACTBA)
Monyns 9. Jlek 1 Huddepennmanbapie ypaBHECHUS 3 2 - -
JluddepennnanbHbIe IIEPBOI0 MOPSAIKA.
ypaBHEHUS
Monayins 9. IIp 1 Pemenue /1Y 1 nopsiaka 3 2 - -
JluddepennnanbHbIe
ypaBHEHUS
Monyns 9. Jlek 2 Huddepennranbapie ypaBHECHUS 3 2 - -
JluddepennnanbHbIe BTOPOT'O MOPSAKA.
ypaBHEHUS
Monayins 9. IIp 2 Pemenue /1Y 2 nopsiaka 3 2 - -
JluddepennnanbHbIe
ypaBHEHUS
Monyns 9. Cp Nzyuenune tems! "{udpepennunanpanie 3 20 - -
JluddepennnanbHbIe ypaBHEeHHUA"
YpaBHEHUS
Monayins 9. Cp BrimonHeHHE KOHTPOIBHOM paboThI 1 MO 3 18 - - Kontponbnas padorta 1
JluddepennnanbHbIe teme "Jluddepennmansusie ypaBHeHUs" 110 TeEME
YpaBHEHUS "TuddepeHunanbabie
ypaBHEHHUA".
Moayins 10. Jlek 3 OpurnHabl ¥ UX U300paKCHHUS. 3 2 - -
OnepanroHHbIE [IpeobpaszoBanue Jlamaca. TeopeMsr
MCUMCTICHUS Pa3IOKEHUSI.
Monyns 10. Ip 3 Tabnuira OpUrHHAIOB U U300PKECHHIA. 3 2 - -
OrnepaliuoOHHbIC Pemenue /1Y u ux cucrem
MCUHCTICHUS OTIEpPAI[MOHHBIM METOJA0OM




Bun

®opMbl TEKYyILLEr0

. HaunmeHoBaHMe TeM 3aHATHI Oo0bem, KOHTPOJISA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTsr (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI'0 CpeACTBA)

Moayins 10. Cp OpuruHaIbl ¥ U300paKESHUS. 3 20 - -
OnepanroHHbIE [Ipeobpazosanue Jlamnaca. Pemenne
VICUMCIICHUS nuHenHbIX /Y u cuctem onepanroHHbIM

METOJIOM.
Moayins 10. Cp BrimonHeHHE KOHTPOIBHOM pabOTHI 2 O 3 18 - - Kontponbnas padota 2
OrnepaliuoOHHbIC teMe "OnepalmoHHbIe UCYUCITCHUS" no teme "OnepanuoHHbIe
VCUMCIICHUS MCYUCIICHUS "
Moayns 11. Psaasr | Jlek 4 Yucnoseie psaapl. CXOAMMOCTD YUCITOBBIX 3 2 - -

psanoB. Ctenennsie psaasl. O0macTh

CXOJIMMOCTHU
Monynb 11. Pager  |I1p 4 OyHKIMOHaNbHBIE psabl. Psansl Dypee. 3 2 - -
Mogayns 11. Psaasr | Cp UYucnoBble U (YHKIIMOHATBHBIE PSIIBL. 3 22 - -

[Ipu3HaKu cXO0qUMOCTH, 00JIACTh

cxoauMocTu. Psabl @ypoe.
Moayns 11. Psaasr | Cp BrinonHeHHE KOHTPOIBHOM paboTHI 3 O 3 18 - - Kontponbnas padota 3

TeMme "Paaer". o TeMe "Psiapr".
Monyinb 12. Teopus | Jlek 5 Cayuaiinble COOBITHS, OTIepaluy B 3 2 - -
BEPOSITHOCTEH U anredpe COOBITHIA, BEPOSTHOCTH
MaTeMaThyecKas COOBITHSI, CBOMCTBA BEPOSTHOCTH
CTaTHCTHKA coObITus [IpaBuna BerancIeHUsS

BEPOSITHOCTEH. DIIEMEHTHI

KOMOWHATOPHKH.
Mognyins 12. Teopus | IIp 5 [TonHast BeposiTHOCTB, hopmyisl baiieca. 3 2 - -

BEPOSTHOCTEUN U
MaTeMaThyecKas
CTaTHCTHKA

[ToBTOpHBIE HE3aBUCUMBIC HCIIBITAHMS.
®opmyna beprymiu. AcuMOTOoTHYECKHE

bopMyIIHI.




®opMbl TEKYyILLEr0

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTEpakTus, 4.
paGoTnr (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI'0 CPeACTBA)
Moayns 12. Teopus |JIek 6 JIuCcKpeTHBIE U HENPEPHIBHbBIE 3 2 - -
BEPOSTHOCTEN U CIIy4aiiHbIE BEJIMYMHBI, 3aKOHBI UX
MaTeMaTnJyecKas pacnpenenenus, YucioBbie
CTATUCTUKA XapaKTEPUCTUKU CTy4YalHbIX BEJIMUUH U
Mopyns 12. Teopus |IIp 6 I'enepanbHas 1 BbIOOpOUHAS 3 2 - -
BEPOSTHOCTEN U COBOKYIHOCTH. JlOBEPUTEIBHBIN
MaTeMaThJyecKas uHTepBaji. ToyeuHble OLIEHKH YUCIOBBIX
CTATUCTUKA XapaKTEPUCTUK CITyYalHbIX BEJIHYMH.
Monyns 12. Teopus | Cp Teopust BepossTHOCTEN U 3 22 - -
BEPOSITHOCTEN U MaTeMaTU4YeCKasi CTATUCTHKA
MaTeMaThyecKas
CTAaTUCTUKA
Mopyns 12. Teopus | Cp BrimonHeHne KOHTPOIBHOM paboThI 4 10 3 18 - - KonTponpHas pabora 4
BEPOSTHOCTEUN U teme "Teopus BEpOSITHOCTEN U o Teme "Teopus
MaTeMaTH4YecKas MaTeMaTU4yecKasl CTaTUCTUKA" BEPOSITHOCTEU U
CTAaTUCTUKA MaTeMaTnJyecKas
CTaTUCTUKA".
ITA [TpomexxyTounast arrectamus (3K3aMeH) 3 0,35 - -
KonTposs |Dk3amen 3 35,65 - - Bomnpock! k 3x3ameny
NoNe 1-74
Hroro: 216 -




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B nucuumune "Briciias maTemaTtuka 3" HCHONB3YIOTCS:

TEXHOJIOTHSI MOAYIBHOTO 1 0JI0YHO-MOIYJIBHOTO 00y4eHUS (comepkaHue yaeOHOro MaTeprana
KECTKO CTPYKTYPUPOBAHO B LIEJSX €70 MAKCUMAIBHOTO YCBOCHHS, COITPOBOXKIAETCS 00513aTeTbHBIMH
0JIOKaMH yIIpaKHEHUW U KOHTPOJIA);

TEXHOJIOTHSl pa3BUBAIONIETO OOyueHUs (TPOBEICHHUE JIEKIMA, MPAKTHYCCKUX 3aHSTHH,
KOHTPOJIBHBIX pa0doT, SK3aMEHa);

TexHojorus nuddepeHIrpoBaHHOr0 00ydeHus (peiararoTcs 3aIaHus Pa3IMuYHOTO YPOBHS
CJIIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (NMPUMEHEHUE YYEOHBIX SJICKTPOHHBIX
W3JIaHHM, pecypcoB ceTu MHTepHeT).

6. Meronuyeckue YKa3aHUA M0 0CBOEHUIO TUCIHILIHHBI

OCHOBY TEOpEeTHYECKOro OOY4YeHHsS! CTYJEHTOB COCTABIISIIOT JIEKIMH, B XOJ€ KOTOpOH
IpernoiaBaTesb U3jaraeT OCHOBHbIE, Han0oJee CII0KHBIC TOHATHUS TEMBbI, a TAKXKE CBSI3aHHBIC C HEH
TEOPETUYECKHE U MpPaKTUYECKHEe MPOOJIeMbl, 1aéT peKOMEHAAMH Il MPAKTHUYECKOro 3aHATUS U
yKa3aHUs I BBIMIOJIHEHUS] CAaMOCTOSITEIbHON paboTHI.

B xone neKuMOHHBIX 3aHATHI oO0ydarolieMmycsi HeOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yuyeOHOTrO MaTepuana, oOpaimias BHUMaHHEe Ha (DOPMYIHPOBKH, PACKPBIBAIOLIUE COJCpKAHHE
n3ydaeMou nucuuIuiHbl "Beiciras matemaTtuka 3". YKenaTeabHO OCTaBIATH B PaOOYMX KOHCIIEKTaX
1oJisi, HAa KOTOPBIX JeNaThb MOMETKH, MOAYEPKUBAIONIME OCOOYI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TOJIOKECHHIA.

CamocrosarenbHas paboTa CTYAECHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW JEATEIbHOCTH.
CamocTtosTenbHass paboTa BBINONHSIETCS BO BHEAYJTUTOPHOE BpeMs IO 3aJaHUI0 U TpHU
METOAMYECKOM PYKOBOJICTBE IIPEIOIaBaTeNsi, HO 0€3 ero HeMmoCPEICTBEHHOTO YUacTHsL.

B mpouecce camocTosTensHOM paboThl CTYJAEHT MPUOOpETaeT HaBBIKM CAMOOPIraHMU3AINH,
CaMOKOHTPOJIS,, CAMOYIIPABICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSATEIBHBIM CYObEKTOM Y4eOHOU
JESITEIbHOCTH.

B xoJe moAroTOBKM K IMPAKTUYECKUM 3aHATHAM CIEAYET M3YyUUTh KOHCHIEKTHI JEKLUH, U
PEKOMEH/I0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH a1 IIPEroaaBaTers.

Ha nmpakTudeckux 3aHATHSAX CTYAEHTHI PELIAOT 331a4M 0] PYKOBOACTBOM IIPENOIAaBATENS.
[TpakTHueckue 3aHATHSA MOCBAILIEHBl M3YUYEHUIO Hanbosiee BaKHBIX U CIOXKHBIX TeM y4deOHOMU
JUCLIUIUIMHBL U CITYKaT JUIsl 3aKpeIIEHUs] U3y4EHHOT0 MaTepHaia.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHE pelllaTh 3aJlau Ha MPOMIeHHbIH
marepuan. llpu pemeHuMM 3agad HYKHO OOOCHOBAaTh KaXKAbI JTall pelIeHHs, HCXOId U3
TEOPETUUECKHX MOJOKEHUI n3ydaeMoro kypca. Eciiu cTyieHT BUANT HECKOJIBKO ITyTel peleHus, To
OH JIOJDKEH CPAaBHUTH MX U BBIOPATh CaMblil pallMOHANbHBIA. PemieHue 3aqay 1 npuMepoB cienyer
u3Narath MoApoOHO, BBIYUCIIEHUS pacrlojiaraTb B CTPOTOM TMOpPSAKE, OTIENsAs BCIOMOTaTelbHbIE
BBIYUCIICHUS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieyeT MpoBepATh CI0cO0aMH, BHITEKAIOIIUMU U3
CyllecTBa JaHHOW 3amaud. PemieHue 3agad ompenenéHHOrO THUMA HYXHO MPOJODKATH J0
npruoOpeTeHus TBEPAbIX HABHIKOB B PEILICHUH.

Bo Bpemsi wu3yueHuss MOAYNsl CTYIEHTHl CaMOCTOATEIbHO BO BHEAYJUTOPHOE BpEMs
BBITIOJIHSIOT KOHTPOJIBHYIO paboTy U CAaloT e€ MpernoaaBaTeNio Ha MPOBEPKY A0 3a4ETHOM Hellenu.
3amaHusi KOHTPOJBHOW pabOThl [OJDKHBI OBITh BBIMOJIHEHBl AKKypaTHO, IOCIIEI0BATEIbHO,
000CHOBaHME PELICHUS U OTBET 00s3aTENIbHBI B KAXKI0M 3a/laHHUH.

Ha sk3ameHe BBISICHSIETCS, MPEXKIE BCEro, OTYETIMBOE YCBOEHHE BCEX TEOPETUUYECKUX U
IPAKTUYECKUX BOIPOCOB MPOTrpamMMbl U YMEHHME INPUMEHATH IOJYyYEHHBIE 3HAHMSI K PELICHUIO
npakTHueckux 3anad. OmpeseneHus, TEOPEMBbl, MpaBuia JOKHBI (GOPMYIUPOBATHCA TOYHO U C
NOHMMaHMEM CYIIEeCTBa JeNla; PEUICHHUE 33aJau B MPOCTEHUIINX CIIydasX JOJKHO BBIOJHATHCS 0e3
omMOOK U YBEPEHHO; BCSKasi MUChbMEHHAs U rpadudeckas padboTra JoKHA OBITh cenaHa akKypaTHO



U uérko. TompKO TpU BBIMOJHEHUH STUX YCIOBHHA 3HAHUS MOTYT OBITh IPU3HAHBI
YJIOBJIETBOPSIOIIMMU TPEOOBAHUSIM, IPEABABIAEMBIM IPOrPAMMON.

IIpy MOATrOTOBKE K PK3aMEHY CTYAEHT JOJDKEH MOBTOPHO M3YyYUTh KOHCIIEKTHI JIEKLUH U
PEKOMEHIOBAaHHYIO OCHOBHYIO U JIOIIOJHUTENBHYIO JINTEPATYPY, IPOCMOTPETh PEIIECHUSI OCHOBHBIX
3a/1a4, peIEHHBIX CAMOCTOATEIBHO U HA MIPAKTUYECKUX 3aHATHUAX, a TAK)KE COCTABUTH MCbMEHHBIE
OTBETHI Ha BCE BOIIPOCHI, BEIHECEHHBIC HA 3a4ET.



7. OuneHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Kox koHTpOIMpyemMoii KoMIeTeHIMHU HaunmeHnoBanme
Cemectp
(WJIH ee 4acTH) OLICHOYHOI'0 CPeACTBA

3 OITK-3.3, OIK-3.4 ) KoHnTtponbhas padora 1 mo teme )
Juddepennnanbapie ypaBHEHUS

3 OITK-3.3, OITK-3.4 IfOHTpOJ'IBHaSI pabora 2 o TeM"e

OnepalmoHHbIE UCYUCTCHUS
3 OIIK-3.3, OIIK-3.4 Kontponbnas padota 3 o reme "Psipr"”
KonTtponsHas padora 4 mo teme " Teopust
3 OIIK-3.3, OIIK-3.4 BEPOATHOCTEN U MaTeMaTuyecKas
CTaTUCTUKA"
3 OIIK-3.3, OIIK-3.4 Bomnpocs! k 3auéty NeNe 1-74

7.2. TunoBble 3aJaHUS WJIH MHbIE MATEPHAJIbI, HE00X0UMBbIE JJIA TEKYLEro KOHTPOJIsI

7.2.1. KouTpoJanHas padora 1 no teme " IuddepennuainLubie ypaBuenus''

(naumenosanue OYeHoUHo20 cpedcmea)

TunoBble npuMepsbI 3aJaHNI

3amaua 1.
Hano nuddepennnanbHoe ypaBHEHHE TIEPBOTO MOPSIIKA U €T0 HavaabHbIe yenoBus. Haliure
o0I1ee penieHre 3TOro ypaBHEHHUs U ONPEICTUTE YaCTHOE PEIICHHE.

Howmep '
F =0
BapuarTa (x,v,9) HauanbHoe ycrmoBue
1 x-y' =3y=x'e"; v, =e X,=1.
2 y'-cosx+ysinx=1; v, =2, x,=0.
p Y _sinx _ _
3 y—i—x— . Yo=1, x, A
Y : = 7
4 y x— 2an, yg ]; x() A
5 xy'+2y:]x, y():I, x(): .
6 y'— ycos x =—cos x; v, =3, x,=0.
7 y'+2xy:e”2 Sinx; Yo =1, xy=0.
8 X’y +xy+1=0; Vo=2, x,=1
, 1
9 y—y'tgx: N y0:5, _x0:]
cos x
2)/ 3 1
10 ' — =(x+1); ==, x,=1
ey (1) Yo




B;?;;iﬂa F(x,y,y)=0 HauvanbHoe ycioBue
11 Y= (y+1)(x+1)=0; v, =0, x,=0.
12 my'_yzo; v, =1, x,=0.
13 y'sin® x—y—1=0; v, =0, xoz%.
14 y'sin® x—y=0; v, =1, xoz%.
15 y'cos’ x—(y+1)=0; v, =0, x,=0.
16 2xyy' —1=0; v, =0, x,=1
17 yxsiny=1; Yy :77, x,=1.
18 xy' —1-y’ =0; v, =0, x,=1
19 W' Ity =0; v, =—1, x,=1.
20 y' = ysin’ xcosx=0; Vo =1, x,=0.

3amaua 2.

Hano muddepeHnransHoe ypaBHEHHUE MIEPBOTO MOPSIAKA C Pa3ISISIFOIIMMUCS TePEMEHHBIMU
U ero HavyanbHble ycioBus. Haiigure oOiee perieHue 3TOro ypaBHEHHS U ONpPEAETUTE YacTHOE
CLICHUE.

Biﬁiﬂa F(x,y,y)=0 HauasibHoe ycrioBHe
1 y=yx’ =0 y(0)=1
2 y=yx' =0 »(0)=1
3 y=yJx =0 »(0)=1
4 y=yxx =0 »(0)=1
5 y'=ycosx=0 y(0)=1
6 y'=ysinx=0 x=0,y=e
7 y-{y+2)x-2)=0 y(0)=-1
8 y'—=(y+1)cosx=0 x=0,y=0
9 y'~(y +1)sinx=0 x=0,y=0




B;?ﬁﬂa F(x,y,y)=0 HauasbHoe yciosue
10 y'cos’x—y=0 y(0)=1
11 (1+x* )y'=y=0 y(0)=1
12 J1-x*y'-y =0, »(0)=1
13 Y~y +1)fx+1)=0 x=0,y=0
14 Vsin® x—y—1=0 y(gjzo
15 y'sin’ x—y =0 y(%jzl
16 y'cos’ x—(y+1)=0, x=0,y=0
17 2xy)y'~-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

3anmava 3.

Jano nuddepeHnnanbHoe ypaBHEHHE BTOPOTO MOPsiIKa U €ro HavyajbHbIe ycaoBus. Haiiaure
o0l111ee pelIeHne 3TOro ypaBHEHMsI U ONIPEJICIUTE YACTHOE PELICHHUE.
Howmep

papianTa F(x,y,y,y")=0 HauanbHoe ycaoBue
1 yxlnx=y'; ve)=e—=1; y'(e)=1.
2 y"cos" x =—sin2x; Wm)=0; y'(z)=2; y"(x)=-I.
3 2xy"=y'; ¥9)=8 y'(9)=3.
4 y":%ayn' ¥(0)=0; y'(0)=1.
5 Y'(x'+1)=2xy"; y0)=1; y'(0)=3.
6 V' =T W) =3 ¥ () =1
7 " =(142x7)y'; 1)=e+1; y(1)=Ae.




Biﬂﬁﬂa F(x,y,y,5")=0 HauasbHoe yciosue
8 y" =sin’ x; Y0)=5; y'(0)=18; y"(0)=0.
9 V' =2J1+y'; y(0)=5; y'(0)=-1.
10 YY) =0; W2)=In(2e); y'(2)= 15 »(2)=1.
11 y'eigy+(y') =0; »0)=0: y'(0)=1.
12 2" +(y' ) =0; w0)=1; y'(0)=1.
13 3w"—(y' ) =0; y(0)=y'(0)=1.
14 Y'igy+(y') =0; Y(0)="/ y'(0)=1.
15 V'igy+(y') =0; ¥(0)=0; y'(0)=1.
16 y'=y'sin y; ¥0)=0; y'(0)=-1.
17 V'=2y(y') =0 w0)=0; y'(0)=1.
18 V'+2y' ) 1gy=0; w0)=0; y'(0)=1.
19 'y =1=0; W0)=1; y'(0)=0.
20 y'etgy—2(y')’ =0; ¥0)=1; y'(0)=1.

Kparkoe onucanue u perjiaMeHT BbIIOJIHEHHSA

KonrponsHast pabora 1 mo Teme "AuddepeHnuanbHple ypaBHEHHA" BBIIOIHICTCS
CTYAECHTaMH CaMOCTOSITEJIbHO BO BHEAyIUTOPHOE BPEMs M JI0JIKHA OBbITh CllaHa IPEnoaBaTesto Ha
IPOBEPKY A0 3a4€THOI Henenu. Ha BeinmosiHeHre KOHTPOIbHOM paboTsl orBoauTcs 18 yacoB. Homepa
BapUaHTOB KOHTPOJIbHBIX 3aJjau ONpPEEIIAIOTCS C MOMOIIBIO TabauLb! 1, mpuyeM HOMep BapuaHTa
KOHTPOJIbHOM 3amaun 1 HaxoguTcs Mo MepBod OykBe (GaMHIMM CTyIEHTa; HOMEp BapuaHTa
KOHTPOJILHOM 3a7aur 2 HaxOJWUTCA 10 TEepBOM OyKBe HMMEHH CTYIEHTa; HOMEpP BapHaHTa
KOHTPOJILHOM 3a/1a4M 3 HaXOAMUTCS 110 TIEpBOi OYKBE OTYECTBA CTY/ACHTA.

Tab6mumna 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 | CII | T, v DD | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOIHEHUH KOHTPOJIbHBIX pa0OT HEOOXOAUMO CTPOTO MPUICPKUBATHCS YKA3aHHBIX
HUOKEe TpaBuil. PaboThl, BHIMOTHEHHBIE 0€3 COOMIOJACHHS JTUX NPaBWI, HE 3aYUTHIBAIOTCA U
BO3BpPAIIAIOTCS CTYACHTY IS TepepadOTKH.



1. Kaxxmast KoHTpospHas paboTa oKHA OBITh BHITIOJHEHA B OTACIBHON TETPAId B KIETKY CHHUMU
WM YepHBIMH 4YepHUIamMu. HeoOXomauMo OCTaBIATh MOJA MUPHHOW 4 - 5 cM IS 3aMeuYaHui
peleH3eHTa.

2. B 3aronoBke pabOTHl Ha OOJIOKKE TETpaau JOJDKHBI OBITH SICHO HAMHMCaHbl (GamMuiIus, UM H
OTUYECTBO CTYJEHTA, Ha3BaHUE TUCIUILIMHBI, HOMEP KOHTPOJIHHOW pabOTHI; 3/1€Ch K€ CIeayeT
yKa3aTh Ha3BaHUE y4eOHOIO 3aBe/EeHHUs, JaTy OTCBHUIKM pabOThl B MHCTUTYT U aJpec cTyaeHTta. B
KOHIIE pa0OThI CIEAYET MOCTABUTH ATy €€ BHIMOJIHEHHS U MOAIUCH CTYJICHTA.

3. B paboTy D0mKHBI ObITH BKIIIOYEHBI BCE 3a]a4i, yKa3aHHBIE B 3a/IaHUU, CTPOTO I10 TOJI0KEHHOMY
BapHuaHTy. Pemienus 3aqaq HaJ0 pacronaraTh B MOPSAKE BO3PACTaHUS X HOMEPOB.

4. Ilepen penieHueM Kax 01 3a1a4u HaJ0 MOJHOCTHIO BhINIKUCATh €€ ycinoBue. Eciu ycnoBue 3amaun
uMeeT o0y (OpMYITHpPOBKY, TO, TEPEMUCHIBAas €ro, CIeAyeT OOIIMe JJaHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA M3 CBOEro BapuaHTa. He cienyer mnpucTynath K BBITOJHEHHUIO
KOHTPOJIBHOTO 3aJaHusi, HE PEIIMB JIOCTATOYHOTO KOJMYECTBA 3a7ad M0 Marepuany,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHui0. OIBIT TOKa3bIBAET, YTO YaIE BCETO HEYMEHHE PELIUTh TY WIN
WHYIO 33/1a4y KOHTPOJIBHOTO 33/IaHUs BBI3BIBACTCS TEM, UTO CTYJICHT HE BBIMTOJIHUI 3TO TpeOOBaHUE.
5. B mpopenieH3upoBaHHOM paboTe CTYIEHT AOKEH UCIPABUTh OTMEUEHHBIE PELICH3EHTOM OLIMOKU
Y YYECTh €r0 PEKOMEHIAlIMK U COBETHI. PerieH31n mo3BOJISIOT CTYIEHTY CYJUTh O CTENIEHU YCBOCHUS
COOTBETCTBYIOILIETO pa3jieyia Kypca; yKa3bIBalOT Ha UMEIOIIHMECS y Hero mpoOelbl, Ha JKenaTeabHoe
HampaBlieHue paboThl; TOMOTAIOT CHOPMYIUPOBATH BOMPOCH JUIS TIOCTAHOBKM WX MeEpel
npenojaBaresieM. 3auTeHHbIE KOHTPOJIbHbBIE PA0OTHI MPEABSABISAIOTCA CTYICHTOM IPHU cade 3a4era
WM DK3aMEHa.

Kpurtepun onenkn:
- OLICHKA «3a4TE€HOY BBICTABIISETCA CTYJAEHTY, €CJIM MIPaBUIIbHO BBIMOJHEHO HE MeHee 70 % 3a1anuii;
- OLICHKA «HE 3a4TEHO» BBICTABIIAETCS CTYJEHTY, €CJIU MPAaBUIILHO BhINOIHEHO MeHee 70 % 3amaHuii.

7.2.2. KouTpoJjabnHas padora 2 no teme ""OnepanyoHHbie ucuucjaeHus"

(naumenosanue 0YeHoUHo20 cpedcmea)

Tunossle npuMepsl 3a1aHUM
3amgaua 1

1. Ucnionp3ys onpenenceHre n300pakeHUss 1 OCHOBHBIE CBOMCTBa npeoOpa3zoBanus Jlariaca,
HaWTH W300pakeHWe s 3amaHHoro opuruHanal. Mcmonws3ys omnpenencHue u300pakeHUs H
OCHOBHBIE CBOIicTBa peoOpa3oBanus Jlamiaca, HaiiTu n300paskeHue /Ui 33JaHHOTO OPUTHHAIA.

2. Jlns 3amaHHOTO HM300paKEHWUS HAWTH OPUTHHAN, HCIOJIB3YS pa3jioKeHHE apoOW Ha
npocTelIie, CBOWCTBO JIMHEHHOCTH, Tabmuny «OpuruHan-u3o0paxeHue» WId TeopeMmy
pasnoxeHust U Gopmyisl Ditepa.

N Opurunan N3o6pakenue
1 2 3
1. el (;
p-1)(p-2)
1
2. sin art 2 -(p+1)3
1
3. cosat N
ot




N Opurnnan N3o00paxenune
1 2 3
ot v
5. e’ -sint (p+1)(p+2)2
2
6. el -sin pr (pz—fm
+ +
2
7. e sin _p~+3p+4
plp-1)p-2)
2
8. tcos ft 2p—+12
p°(p-1)
Sp+3
2 .
9. t“sin St (p—l)(p2+2p+5)
2
p-+14
10. 2,0
te ‘;2+4i;2+9i
11 3¢ !
: te (p2+6p+131p2+6p+10)
X p2+2
12. 2 42
te p +p°+1
3p
13. cos® x (p2+1)2
p
. 3
14. sin” x (p-2)p? -1
1
15. cos(ar ~ f§) 20,2 1)
sin ¢ 1
6. t 7—p+p2
1
17. tshot p+2p2+p3
3 2
2p +p +2p+2
18, chfA e
p +2p +2p
2p+3
19. t2cht 3 rdpt sy
6p+1
20. lsht p2 t4p+3
2
) p +2
21. e’ sint 5
(p-4)p°-9
-7
22. tsin at 2p4 3
p —4p
)4
23. e sint




N Opurnnan N3o00paxenune
1 2 3
p+1
24. i — 3
tsint p—2p2+p3
I-p
25. shat 75 ¥
(- 4)
3amgaua 2

Hatitu yactHOe pemenne nudepeHnanbHOr0 ypaBHEHUS BTOPOTO MOPsIKa
A-x?+B-x>+C-x=f(t),

YAOBJICTBOPAIOIICC HAYAJIbHBIM YCJIOBHUAM

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

N B C S o

1 3 4 5 6
l. 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 26t 0
8. 0 1 cos? +sin 2¢ 0
9. 0 -4 46! 0
10. 0 9 t-2 0
11. 4 4 ot 0
12. 0 1 sin 2¢ 0
13. 0 1 el+2 0
14. 6 5 21 0
15. 6 13 sin 4¢ 0




N A B C f(@) o B

1 2 3 4 5 6 7
16. 1 0 4 —sint 0 1

1
17. 1 -1 0 p 0 0
l1+e
18. 1 3 0 & 0 -1
19. 1 0 4 t 1 0
20. 1 -2 5 1-t 0 0
21. 1 2 0 -1 2 -1
22. 1 -6 9 2t —t+3 0 1
23. 1 -2 1 2¢' 1 1
24. 1 -3 2 e 0 -1
25. 1 -7 6 sint 0 1
3agaua 3

Haiitu uactHOoe pemenue cuctembl aud@epeHnnanbHbIX YpaBHEHHH C  3aJaHHBIMU
HA4aJIbHBIMH yCIOBUSAMU

N Cucrema J1.V. HavanbHble ycioBus
1 2 3
1 V' +3y+z=0, y(O)zl,
’ Z'—y+z=0. z(O)=1.
) y'=2y—4z=cost, y(O)zO,
’ Z'+y+2z=sint. z(O)z 0.
3 V' =3z+y=0, y(0)=0,
' Z—y-z=¢. 2(0)=0.
4 Y +Ty—-z=0, y(O)zl,
' Z'+2y+52=0. z(0)=1.
5 y+z—z=¢, y(0)=0,
’ 2y"+z'+2z=cost. z(0)=o0.
6 y'—y+z=§t, ¥(0)=0,
' : 2 2(0)=o0.
Z'+4y+2z=41+1.




N Cucrema J1.VY. HauanbHble ycnoBus
1 2 3
7 y'—z'=2y+2z=1-2, y(0)=y'(0 =0,
) y'+2z'+y=0. ZO):()
3 y'=3y'+2y+z'-z=0, y(0)=y' 0)=0,
) —y'+y+z"-5z2"+4y=0. Z'(O)ZO,Z(O =1
9 y'=-z, y(0)= 1,
) z'=2y+2z Z(O)Zl.
10 V' =3z+y=0, y(0)=1,
’ z'—z—y=ezt. 2(0)=1.
1 3y’ +2y+2z =1, y(0)=0,
) y'+4z'+3z=0. z(O):O
12 y'-y-2z=t, »(0)=2,
) —2y+z'—z=1t 2(0)24
3 —y"+82=0, ¥(0)=»'(0) =0,
' Z"+2y=t. 2(0)=2'(0)=0
14 5)'+3z-12y=0, y(0)=2,
' ~52'+13z2-2y=0. 2(0)=3
{ V' +4y+4z=0, 1(0)=3,
> Z'+2y+62=0. z(0)=15
6 Y+y-z=4e, »(0)=0,
' 3y'—z+z'=—%t2. 2(0)=0
17 4y+z'=0, y(0)=0,
’ V' -z =4t z(0)=0.
18 y'+y—z:et, y(0)=1,
. Z+z—y=é. 2(0)=1.
V' —y+2z=0, y(O):O,y’(O)—l,
19. 1
y"=2y"=2t—cos2t. ZO):E.
20 y’+Z”_Z,+6y:e4t, y(o):yl(o): ,
' Y -4y~ v z=1. z(0)=210)=0
. 5y'+3z=12y, y(0)=—1,
' 13z=2y+5z7. z(0)=0
- V'+z=0, y(O) =2,
' z'=2y—-2z=0. z(0)=7




N Cucrema J1.VY. HauanbHble ycnoBus
1 2

’3 y'+y=3z, y(O):],
' Z'—e'=y+z. z(0)=2.
"+3y=— 0)=0
o y+3y=—z, »0)=0,
Z'=y-z. 2(0)=-1.
y'=3z-7y, y(0)221
25. Sy et z(0)=o0.

Kparkoe onucanue u perjiaMeHT BbIIIOJIHEHHUSA

KontponbHast padora 2 no teme "OnepariioHHbIe HCYUCICHUS" BBIMOIHACTCS CTYJCHTaMHU
CaMOCTOSITENILHO BO BHEAYAUTOPHOE BPEMsI U JJOJDKHA OBITh CllaHa MPETOAABATEN0 Ha IPOBEPKY A0
3auéTHOM Henenu. Ha BbIOIHEHNnE KOHTPOIbHOM paboTh! oTBoauTCs 18 wacoB. Homepa BapuaHTOB
KOHTPOJIbHBIX 33124 ONPEAEISIOTCS C TOMOILBIO Ta0IULIbI 1, MpuyeM HOMep BapHaHTa KOHTPOJIbHON
3aauu 2 HaXOIUTCS MO NepBOil OykBe (haMuIIMu CTy/IeHTa; HOMEp BapHaHTa KOHTPOJIBHOM 3a1aun 3
HAaXOJUTCs 10 NEepBOil OyKBe UMEHU CTYJEHTa; HOMEp BapuaHTa KOHTPOJIBHOW 3aaun | HaxoauTes
10 TIEpBOI1 OyKBE OTYECTBA CTY/ICHTA.

Tab6mumna 1
Byksa A b B r )| 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 | CII | T, Vv DD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOIHEHUH KOHTPOJIBHBIX pabOT HEOOXOAWMO CTPOrO MPUACPKUBATHCS YKa3aHHBIX
HUOKEe TpaBuil. PaGoThl, BHIMOTHEHHBIE 0O€3 COOMIOJACHHS JTUX NPaBWI, HE 3aYUTHIBAIOTCA U
BO3BPAIIAIOTCS CTYACHTY IS TepepadOTKH.
1. Kaxxmast KoHTpospHas paboTa JoKHA OBITh BHITIOJHEHA B OTACIBHON TETPAIU B KIETKY CHHUMU
WM YepHBIMH 4YepHUIamMu. HeoOXomauMo OCTaBIsATh TOJA MUPHHOW 4 - 5 cM I 3aMeuYaHuid
peleH3eHTa.
2. B 3aronoBke pabOTHl Ha OOJIOKKE TETpaau JOJDKHBI OBITH SICHO HAMHMCaHbl (GamMuiIus, UM H
OTUYECTBO CTYJEHTA, Ha3BaHUE TUCIUILIMHBI, HOMEP KOHTPOJIHHOW pabOTHI; 3/1eCh K€ CIeayeT
yKa3zaTh Ha3BaHUE y4eOHOro 3aBe/EHHUs, JaTy OTCHUIKM pabOThl B MHCTUTYT U aJpec cTyaeHTta. B
KOHIIE pa0OTHI CIIEAYET MOCTABUTH ATy €€ BHIMOJIHEHHS U MOAIUCH CTYJICHTA.
3. B paboTy A0mKHBI OBITH BKIIIOYEHBI BCE 3a7]a4, yKa3aHHBIE B 3a/IaHUH, CTPOTO I10 TOJI0KEHHOMY
BapHaHTy. Pemienus 3aqaq HaJ0 pacroiaraTh B MOPSAKE BO3PACTaHUS X HOMEPOB.
4. Ilepen penieHueM Kax 01 3a1a4u HaJ0 MOJHOCTHIO BhINIKUCATh €€ ycinoBue. Eciu ycnoBue 3amaun
uMeeT o0y (OpMYITHpPOBKY, TO, TEPEMUCHIBAas €ro, CIEAyeT OOIIMe JJaHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3STBIMA M3 CBOEro BapuaHTa. He cienyer mnpucTynath K BBITOJHEHHUIO
KOHTPOJIBHOTO 3aJaHusi, HE PEIIMB JIOCTATOYHOTO KOJMYECTBA 3a7ad M0 Marepuany,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHui0. OIbIT TOKa3bIBAET, YTO YAIE BCETO HEYMEHHE PELIUTh TY WIN
WHYIO 32/1a4y KOHTPOJIBHOTO 3a/IaHUs BBI3BIBACTCS TEM, UTO CTYJIEHT HE BBIMTOJIHUI 3TO TpeOOBaHUE.
5. B mpopenieH3upoBaHHOM paboTe CTYAEHT AOKEH UCIPABUTh OTMEUEHHBIE PELICH3EHTOM OLIMOKU
U YYECTh €r0 PEKOMEH/IAlIMK U COBETHI. PerieH311 mo3BOJISIOT CTYIEHTY CYJUTh O CTENIEHU YCBOCHUS
COOTBETCTBYIOILIETO pa3jieyia Kypca; yKa3bIBalOT Ha UMEIOIIHMECS y Hero MpoOelbl, Ha JKenaTeabHoe
HampaBlieHue paboOThl; TOMOTAIOT CHOPMYIUPOBATH BOMPOCH JUIS TIOCTAHOBKM WX MEpel
npenojaBaresieM. 3auTeHHbIE KOHTPOJIbHBIE PA0OTHI MPEABSABIAIOTCA CTYACHTOM IPHU cade 3aueTa
W DK3aMeHa.



Kpurtepun onenkmn:
- OLICHKA «3a4TE€HOY» BBICTABIISETCA CTYJAEHTY, €CJIM MPaBUIILHO BBIOJHEHO HE MeHee 70 % 3a1anuii;
- OLICHKA «HE 3a4TEHO» BBICTABIIAETCS CTYJEHTY, €CJIU MPAaBUILHO BhINOIHEHO MeHee 70 % 3amaHuii.

7.2.3. KouTpoJjanHas padora 3 no treme "'Psaab1"

(Haumenosanue oYeHouUHO20 cCpeocmsa)

TunoBble npuMepsbI 3aJaHUI
3amaua Ne 1

o0
I/ICCJ'IGI[OBaTI) CXOOUMOCTB YHUCJIOBBIX PsI0B Z Mn

n=1

Ne OOmmii unen paga u,
. 3n+2 (n+2j 5 1n2[1+ij;r) (_1),,+1_(2n+1)
3n-1 2n n(n+l)
2 >1“—” 6 e tim— (] j
ninn(ininn) 2n+1
1 . 1+n 2n-1)2 (-1
& Jntvon ) sin n’ +2) [3n+lj 1) In(n+1)
4 a) <o 0) nearct T g ”3”+2-r) (-1 =
10n+1° gn2+4’ 5" Sn—2
5 1- cos\/_ 1-3-5..‘(211—1) (411 lj (-1)
a) ; B) r) ———
n+n—-1" 3"(n+1) 3n+2 nin(n+1)
3 72,, 2]’1 n? (_1)n+l
. nid . ( 'in £
Vo )(2n—1)3’B) an+3) 7 wian+3
) -2 n’ n+l " Vs
2 Smn2+5’ )(n+2)!’B)[ n j 2”’ D (- Cos6n
n 3/ 2 n+l l’l+1_ 3
. A - \/n_;B)2 Ly Con
(n+1)n+4) (n+1) n" 2"
n’ n+l1
o 2 sin 1.4-7_,_(1311—2);]3)( n j 1) (-1) :
4" 2" 4n+1 (2n—1)
2 2n+1 n
10 D) :6) ;B)( . j Y
Sn+1" " (3n) 3n+1 nln2n
6 n" . . n+l
11 a) 4n2_9;6);;3) n!-sm;;r) (-1) - -
2 . 3
12 w5 )(”—”j oy (ay S
(n+2)ln(n+2) n” +1 l+n nn
13 a) n-ig—— ,6) arcsm% B) 2’;-H,r) (2” E;}l)pzm .
I 1Y 1 1 (-1
a) ———;0) (1+—j —3B) ;T)
14 " 2
Jn+1 n) 6 nin’n n+cos( 2 J
n+4




No OO6wmuii 4inen psana u,
15 2) (n+2j . B) n!{/; - (_1)n+1(2n+1).
21 (Gnol 3" +2 n(n+1)
GBrn+2) () ; 1
16 6 ) n? 9 Y
Sl L T vtk A weey oy e
3" 10200 (1402 L (2n-1Y
17 ; ; ;0) (=1) -
? (n+2)4" ) (2n) B)(l+n3j 0 (1) (3n+2)
3 n 2n 1)
s Un 6(n —1) )\/—( j ENQ)
n+1)\/_ n! 3n—1 na/n
n? n+l ~An?
19 9 27tens6) (1) Lo gy EN2
n 2" 4n n!
3 (—1) sin—"—
20 1 2/n
; 6) nlsin— ;1) ———=
Y e ) 2ne3) ) nlsingzi ) \/_(2n+lj D

3amaua Ne2

o n
Haiitu HHTCpBAJI CXOOUMOCTH CTCIICHHOI'O psaa Zanx
n=l1

KOHIIaX MHTCpBAaJia

. HccnemoBath CXOOUMOCTh psada Ha

No Koadduiment a, Ne Koadpduiment a,
1 11
N 3 (n+1)4 5 n_5 2) nl: 6) (n+1)
n! 2"
2 2" 1 12 3
a) ; 0) — n! n
n(n+1) nl0 a) (n+1) (n+1)!
3 ) (2n) ) 1 13 ) 2" n’
"7 (n+2)In(n+2) ? \/(2,1_1).3" (n+1)
4 3"l 1 14 n 3
;0 —30) ——
; (n+1) ) nl0™! Y n! : n
5 n 1 15 1 4
‘0 ——;0) 10
2 3"(n+1) ) n-9" 2 n(n+1) )
6 5 PN 16 (n+1) ( 1}
~_0) —— 0) In| 1+—
SRS AT Ea
7 17
a)( lj 6) & +1 arcig - 2n+3
n n a) n.6) 5
n! (n+1)
8 5 18
ntl ; 0) & - a) n!sin£;6) (n+1)
3"(n+2)" 7 (n+1) 2" 2"
9 n 19 . - n
Q) ———16) R L
B n. —
N2 (Gn-1) " (n+1) (2n=1)-3




10 . n+2 n! 20 5" 10"

n(n+1);6) (n+1) 3)5;6) Jn

3amaua Ne 3

b
BbluKMcIuTh  ONpeeIeHHbIH UHTErpal j f(x)dx ¢ rtounocteio o 0,001 myrem pasnokeHHs
0
TIOJIBIHTETPATBHON (D)YHKIIMH B CTENIEHHOM PS M TIOWIEHHOTO MHTErPUPOBAHMS TIOTYYEHHOTO psija

Ne Oynxkuus f(x), b Ne Oyukuus f(x), b
;xz 1_672): .
| i 1 “—s0l
sin0,5x 1
2 ~—:0,5 12 —— 1,5
X V27 +x°
3 sin(x?); 1 13 1n(1+x/5)/;1
X
4 cos/x; 0,5 14 e 50,2
5 ! ; 0,1 15 B S 1
Ys+x® Y16+x*
6 arctg(xz); 0,75 16 cos(4x2); 1
. (2
7 Sm(f ); 0,5 17 \/;sinx; 1
X
-2x
8 ¢ Lot 18 0,1
x
9 xe 105 19 sin(100x?); 0,1
10 xIn(1-x%); 0,5 20 l—e? o,
x b b
3amaua Ne 4

HaiiTu Tpu TepBBIX, OTIUYUTEIBHBIX OT HYJNS, YiICHA Pa3JOXKECHUS B CTCIICHHOW PpsJ PEIICHHE
y= y(x) maddepentmanpHoro ypasuenus ) = f (x, y), YIOBJIETBOPSIOIIETO YCIOBHUIO y(O) =Y



Ne v'= 16 p); v Ne v'=fly); v

1 Yy =cosx+y’; y,=1 11 ¥y =2x>+y%; y,=0,1
2 Y =e"+y*; ,=0 12 Yy =4x-01y*; y,=1
3 Y'=y+y 33 13 Y'=x 4yt p=l

4 y'=2e"—xy; y,=0 14 Y =x"+02y; y,=1
5 y =sinx+y*; y,=1 15 Y =xp+y*; 3,=0,1
6 Vi=e'+y; y,=4 16 ¥y =2x—y%; y,=0

7 Y =x"+y"; y,=2 17 VY =x"—xy; ¥,=0

8 y' =sinx+0,5y%; y,=1 18 y' =2x-0,1y"; y,=2
9 y'=2e"+xy; y,=0 19 VY =x"—4y; y,=1

10 Y =x+x"+y"; y,=5 20 Y =x=2y%; 3,=0

3anaga Ne 5

Paznoxute B psag @ypre nepuoandeckyro (QyHKIHIO, 33JaHHYIO Ha MOJYIEepuoe

[0,7] no

CHHycaM MM 1o KocuHycaM. [loctpouts rpaduk ¢yHKIMU U TrpaduK CyMMBI MOJYYEHHOTO psiza

®Dypee.

Ne /(x)
1

1 +sinx, OSxS%;

10 KOCHHYCAM
f(x)= Y
0, L<x<n.
2
2 0,0<x<”;
2 10 CUHYCaM
fx)= . g
—cosx,ESxSﬁ.




Ne f(x)
3 T
O, 0<x< E,
f (x) = - 110 KOCHHYCaM
—sinx, —<x< 7.
2
4 0,0<x< %
_ 10 CUHYCaM
=
COSX, — < x< .
5
sinx, 0<x < —
M0 KOCUHYCaM
0, Z<x<z
2
6
l+cosx, 0<x< <
2 M0 CUHYCaM
0, L<x<n
2
7 0<x E
f(x)z 2’ 10 KOCHHYCaM
CcosXx, — S x<rx
8
0,0<x< %;
_ 10 CUHyCaM
1) ]
—smx, —<x<7x
2
9
0,0<x<Z;
f(x) _ 2 M0 KOCHHYCaM
—cosx, —<x<r
10 0, 0<x< %
_ 10 CUHYCaM
O
sinx, —<x<r.
2
11
l-sinx, 0<x< %
_ 10 CUHYCaM
=1
0, —<x<r
2
12
0, 0<x< %;
_ 10 KOCUHYCaM
/() .
—cosx, —<x<r.
2
13

V4

l—cosx, 0<x<—;
2 10 CUHYCaM

flx)=

0, —<x<r7

3
2




Ne f(x)
14
1—cosx, OSXS%;
10 KOCHHYCaM
flx)= Y
0, Z<xs<
2
15 0<x SE
{ s1nx 2
0 CUHyCaM
0 —<x£7r
16 1-sinx, 0<x<—
2’ M0 KOCHHYCaM
0, Tex<rn
2
17 ,0<x<”,
2’ 10 CHHYCaM
1—cosx, ”<x<7z
18 0, s)cs%;
10 KOCHHYyCaM
fx)= h g
l-cosx, —<x<rx
2
19
0, Ostg;
10 CHHYCaM
/(%)= h g
l-sinx, —<x<rx
2
20
0 OSXS%; 0 KOCHHYca
I HHyCcaM
/)= h Y
l-sinx, —<x<r7@

Kpartkoe onucanue u persJiaMeHT BbINOJTHEHHS

KonTponbHast pabora 3 mo teme "Psaapl" BbINONHSETCA CTYAEHTaMU CaMOCTOSATEIBHO BO
BHEAYAUTOPHOE BpeMs U JOJDKHA OBITh CJaHa MPEToAaBaTelo Ha IPOBEPKY A0 3a4€THOM Henenu. Ha
BBITNIOJIHEHUE KOHTPOJIbHON paboThl oTBoAMTCA 18 yacoB. HoMepa BapuaHTOB KOHTPOJIBHBIX 3adau
OIpeNeNAI0TCA C MOMOIIbI0 TabauIbl 1, MpuyeM HOMepa BapHaHTOB KOHTPOJBHBIX 3a1ad 1 u 4
HAXOJATCS MO TepBoi OykBe (aMIIIMU CTYICHTa; HOMEpa BapUaHTOB KOHTPOJIBHBIX 3a1ad 2 U 5
HaXOJATCS 0 NepBoi OyKBe HMEHH CTY/E€HTa; HOMEpP BapHaHTa KOHTPOJIbHOM 3aJauu 3 HaxoquTcs
10 N1epBOM OyKBE OTYECTBA CTY/EHTA.

Tabmuma 1
BykBa A b B r il EE | XJ3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0,9 I1 P4 | CII | T,I y DD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOJIHEHUH KOHTPOJBHBIX pabOT HEOOXOAWMO CTPOTO MPHUACPKHUBATHCS YKa3aHHBIX
HUOKE TpaBuil. PaboThl, BbIMONHEHHBIE 0€3 COOJMIOJCHHMS ATHX MPAaBWI, HE 3aYUTHIBAIOTCA U
BO3BpPAIAIOTCS CTYACHTY IS TepepadOTKH.



1. Kaxxnast koHTposibHast paboTa TOJKHA OBITh BBHIIOJTHEHA B OTJACIBHOM TETPaad B KJIETKY CHHUMH
WIM YepHbIMH 4epHuiIamMu. HeoOxonuMo ocCTaBiATh Mojid MIMpPUHOW 4 - 5 cM Uil 3amMedaHuit
pEeLEeH3EHTA.

2. B 3aronoBke pabGoThl Ha OOJOXKE TETpaau AOKHBI OBITh SICHO HANHUCaHBl (amMuiIvsg, UMS U
OTYECTBO CTYJIEHTa, Ha3BaHHUE IUCHUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh KE CIEHAYyeT
yKa3zaTh Ha3BaHUE y4eOHOIo 3aBeleHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT W ajpec cTyneHTa. B
KOHIIE pabOTHI CIIETyeT MOCTABUTH ATy €€ BHIMOJHEHHUS U MOAMUCH CTYICHTA.

3. B paGoTy A0mKHBI ObITH BKIIIOYEHBI BCE 3a7a4i, yKa3aHHbIC B 3aJJaHUU, CTPOTO I10 MOJ0KEHHOMY
BapuaHTy. Pemienus 3a1a4y Ha0 pacnoliaratb B NOPSAKE BO3PACTAHUS UX HOMEPOB.

4. Ilepen pemieHreM Kax 01 3aa4y HaJ10 MOJHOCTBIO BbINKCATh €€ yciioBue. Eciu ycnoBue 3a1aun
uMeeT oOmyo (GOpPMYIHPOBKY, TO, MEPENUCHIBAs €ro, cleAyeT oOIIHMe TaHHbIE 3aMEHHTH
KOHKPETHBIMHU, B3STBIMH U3 CBOero BapuaHTa. He cnenyer mnpucrtynaTe K BBINOJHEHHUIO
KOHTPOJBHOIO 3aJaHusl, HE PpEUMB JOCTaTOYHOrO KOJIMYECTBAa 3ajJad [0 MaTepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHHi0. ONBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIINTh Ty WIIH
MHYIO 33/1a4y KOHTPOJIBHOTO 33JJaHUs BBI3BIBACTCS TEM, YTO CTYACHT HE BBIMOJIHUI 3TO TpeOOBAHHE.
5. B mpopenieH3upoBaHHOi paboTe CTYyIEHT AOKEH UCIPABUTh OTMEUEHHBIEC PELIEH3EHTOM OLIMOKU
U YYECTb €70 PEKOMEHIalIMK U COBETHI. PelieH31H 03BOJISAIOT CTYIEHTY CYJUTh O CTEIIEHU YCBOCHUS
COOTBETCTBYIOILIETO pa3jierya Kypca; yKa3bIBalOT Ha UMEIOIIMECS y Hero mpoOelbl, Ha JKenaTeabHoe
HampaBlieHue paboThl; MOMOTAIOT CHOPMYIUPOBATH BOIMPOCH JUIS TIOCTAHOBKM WX TMEpel
npenoaaBarenieM. 3auTeHHbIE KOHTPOJIbHBIE PA0OTHI MPEABSABIAIOTCA CTYACHTOM IMPHU cade 3auera
WJIM DK3aMEHa.

Kpurtepun onenkn:
- OLICHKA «3a4TEHO» BBICTABJISIETCS CTYIEHTY, €CJIA IPABUIIBHO BBINIOJIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIIAETCS CTYJEHTY, €CJIU MPAaBUILHO BbINOIHEHO MeHee 70 % 3amaHuii.

7.2.4. KouTpoJabHas padoTa 4 nmo reme

"Teopusi BEpOATHOCTEH M MaTeMaTHYeCKAsA CTATHCTUKA"
(HauMeHOBaHUe OYEHOYHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUl

3agaua 1.
Pemnre 3anauy, ncnonb3ys T€OpeMbl YMHOKEHHUS M CIIOKECHHUS.
B onnoit kopzune N ¢uoneroBeix 1 M 3eneHbix KyOuka, Bo BTopoil — V ¢uonetoBeix u C
3eJIeHBIX. BBITaCKMBAIOT MO OJJHOMY KYOMKY U3 KaXXAOW KOp3uHBI. OmpenenuTe BepOSITHOCTh TOTO,
YTO OHHM PA3HOrO L[BETA; OJTHOTO IBETA.

Ne N M \4 C
1 5 6 3 5
2 10 12 5 6
3 2 3 4 5
4 4 6 7 8
5 5 6 7 9
6 9 8 5 6
7 4 3 6 5
8 4 2 3 6
9 2 5 9 8
10 7 5 6 8
11 5 5 6 4
12 4 4 3 3
13 4 5 5 4




14 6 6 6 6
15 2 3 4 7
16 3 6 5 4
17 2 5 8 7
18 9 5 6 4
19 8 5 4 7
20 5 6 3 4
3amauya 2.

Pemmte 3anauy Ha moBTOpSIOUINECS COOBITHS (MCIOIB3YS JIOKANbHYIO TeopeMy Jlamnaca wiu
MHTETpalIbHYI0 Teopemy Jlamaca).

Nmeercs N noTepeiiHbix OwiieTuka. BepoATHOCTh BBIMIpAaTh MO KaXJIOMY paBHa P.
Ornpenenure, 9YTO BHIMTPAIOT OT Mi_I0 M2 MPUOOPETEHHBIX OUJIETHKA; POBHO M OMJIETHKOB.

Hy}KHO BBIUHCIINTh JOBCPUTCIBHBIC HWHTCPBAJIbI JJIA OLICHKA MAaTCMaTU4YCCKOTO OXWUIAaHUI M

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

Hanbr 06beM BBIGOPKH 11 BBIOOpOYHAS CPEIHSISL X , CPE/HEE KBaPATHIHOE OTKIIOHCHHE O .

3amaua 3.

HOPMAaJIbHOI'O paclpeaeseHus ¢ HaaexKHocTho 0,95.

No Hcxonubie maHHbIC

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

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

KonTponbHast padora 4 no teme "Teopust BeposTHOCTEH M MaTeMaTHYecKas CTaTUCTHKA'"
BBITMOJHACTCS CTYJACHTAMH CaMOCTOSITEIbHO BO BHEAyIUTOPHOE BpeMsi U JOJKHA OBITh CHaHa
MpEenoiaBaTesiio Ha MPOBEPKY 10 3auéTHOM Henmenu. Ha BhIMOIHEHUWE KOHTPOIBHOM pPabOTHI
orBoguTcs 18 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 3aa4 ONPEACIISIOTCS ¢ TOMOUIBIO TaOIUIIBI
1, mpruem HOMep BapuaHTa KOHTPOJILHOMU 3a/1aur | HaXOAWTCs IO MepBOi OyKBe (haMUIINU CTYIeHTA;
HOMEp BapHaHTa KOHTPOJIbHOM 3ajaud 2 HAaXOIUTCS MO MepBoil OykBE MMEHM CTYIEHTAa; HOMEp
BapHaHTa KOHTPOJIBbHOM 3a7aun 3 HaXOUTCS 10 NEPBOM OyKBE OTUECTBA CTYCHTA.

Tabmuma 1
BykBa A b B r | E.E xK,3 )41 K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
byksa M HIO | 04 I1 P.U cul | T,I Y (ORC) X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipyu BBIMOJIHEHUH KOHTPOJBHBIX pabOT HEOOXOAHWMO CTPOrO MPUACPKUBATHCS YKa3aHHBIX
HUOKE TpaBuil. PaboThl, BbIMONHEHHBIE 0€3 COOMIOACHMS ATHUX MPAaBWI, HE 3aYUTHIBAIOTCA H
BO3BpPAIIAIOTCS CTYACHTY IS TepepadoTKH.
1. Kaxxnast KoHTposibHast paboTa T0JKHA OBITh BBHIIOJTHEHA B OTJACIBHOM TETPaId B KJIETKY CHHUMH
WIM YepHbIMH 4epHuiIamMu. HeoOxonuMo ocCTaBiATh MoJid MMpPUHOW 4 - 5 cM Uil 3amMedaHuit
pEeLEeH3EHTA.
2. B 3aronoBke paboThl Ha OOJOXKE TETpaau AOKHBI OBITh SICHO HANHUCaHBl (amMuIIvsi, UMS U
OTYECTBO CTYJIEHTa, Ha3BaHHUE IUCHUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh KE CIEIAYyeT
yKa3zaTh Ha3BaHUE y4eOHOTO 3aBeleHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT U ajpec cTynaeHTa. B
KOHIIE pa0OTHI CIIETyeT MOCTABUThH ATy €€ BHIMOJHEHHUS U MOAMUCH CTYICHTA.
3. B paGoTy A0mKHBI OBITH BKIIIOYEHBI BCE 3a7a4, yKa3aHHbIE B 3aJJaHUU, CTPOTO I10 MOJ0KEHHOMY
BapuaHTy. Pemienus 3aqa4 Ha/l0 pacrojarath B MOpsAKEe BO3PACTaAHUS UX HOMEPOB.
4. Ilepen pemieHreM Kax 01 3aa4y HaJI0 MOJHOCTBIO BbINKCATh €€ ycioBue. Ecinu ycnoBue 3anaun
uMeeT oOmyw (OpPMYITHpPOBKY, TO, IEPENUCHIBAas €ro, CIEeAyeT OOIIMe JJaHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3STBIMH U3 CBOero BapuaHTa. He cnenyer mnpuctynaTe K BBINOJHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE PEIIMB JOCTAaTOYHOrO KOJMYECTBa 3aJad 1o MaTepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHHi0. ONBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIINTh Ty WIH
MHYIO 33/1a4y KOHTPOJIBHOTO 33JJaHUs BBI3BIBACTCS TEM, YTO CTYACHT HE BBIMOJIHUI 3TO TpeOOBAHHE.
5. B mpopenieH3upoBaHHO paboTe CTYyIEHT AOKEH UCIPABUTh OTMEUEHHBIEC PELIEH3EHTOM OLIMOKU
1 YYECTb €70 PEKOMEHIaLlMK U COBETHI. PerieH31K 03BOJISAIOT CTYIEHTY CYJUTh O CTEIIEHU YCBOCHUS
COOTBETCTBYIOILIETO pa3jiesya Kypca; yKa3bIBalOT Ha UMEIOIINECS y Hero mpoOelbl, Ha JKenaTeabHoe
HampaBlieHue pabOThl; MOMOTAIOT CHOPMYIUPOBATH BOIMPOCH JUIS TIOCTAHOBKHM WX TMEpel
npenoaaBaresieM. 3auTeHHbIE KOHTPOJIbHBIE PA0OTHI MPEABSABIAIOTCA CTYACHTOM IPHU cade 3aueTa
WJIM DK3aMeHa.




Kpurepun oneHku:
- OLICHKA «3aYTEHO» BBICTABJISIETCS CTYIEHTY, €CJIM IIPABUIIbHO BBINIOJIHEHO HE MeHee 70 % 3anaHuii;
- OLIEHKA «HE 3aYTEHO)» BBICTABISAETCS CTYAEHTY, €CJIA TPAaBUIIbHO BBINOJIHEHO MeHee 70 % 3anaHuil.

7.3. OuneHouyHble CpeACTBA /IJf TPOMEKYTOYHON AaTTECTAIIMM IO WTOraM OCBOECHUSA
AUCHUTLTUHBI
7.3.1. Bonnpochl K POMEKYTOYHOM aTTeCcTAlluU

Cemectp 3




Bonpocsl k 3xk3amMeny

n/n
1 |Kakue ypaBHeHus HaspiBaroTcs nuddepennmansupivu. [Ipumep.
2 [Yro nazwBaroT penienueM nauddepennuansaoro ypasHenus. Ipumep
3 [YT0 Ha3BIBaIOT HAYAIBHBIMHU YCIOBUSAMU JUIsI TuQepeHIaIbHoro ypaBaenus. [Ipumep
4 [Yro HazpiBaroT 0OMMM pernieHueM it tuddepeHImaib»HOro ypaBHeHHs! (N-0ro mopsiIKa)
5 [Teopema Komm o cymectBoBanuu pemenus nudepeHaabpHoro ypaBHeHus 1-oro nopsiaka
6 [Auddepenunanpueie ypaBHeHus 1-0ro nmopsiaKa U METOAbI OTHICKAHUS X PEIICHUS:
7 Jnddepenunansupie ypaBHEHUs 2-0T0 MOPSAIKa, JOMYyCKAloIIMe MOHW)XKEHHE Mmopsaaka 1-oro
TUIIA U METOJI OTHICKAHUS UX PEIICHUSI.
2 Juddepenunansupie ypaBHEHUs 2-0T0 MOPSAIKA, JOMYyCKAlOIIMe MOHW)KEHHUE MOpsAaKa 2-0ro)
TUIIA U METOJI OTHICKAHUS UX PEIICHUSI.
9 Juddepennnanbaple ypaBHEHUS 2-0r0 MOPsAKA, AOMYCKAIONINE MOHIKEHHE MOpsAIKa 3-ero
THIa ¥ METOJ OTHICKAHUS UX PEIICHHUS.
10 HHHeﬁHEIe OHOpOJHBIE U(epeHNaTbHbIe YpaBHEHUS N-Or0 TOPSAIKA, CBOICTBA €ro
[peIIeHU.
11 |Crpykrypa obmero pemenus JIOJY n-oro nopsiika.
12 Omnpenenenue JWHEHHONH 3aBUCUMOCTH (YHKUUN. YCIOBUS JUHEWHOW 3aBUCUMOCTH U
ITHHEHHON HE3aBUCUMOCTH IBYX ()YHKITHA.
13 |Onpenenurens BpoHCKOTo U ero CBOMCTBA.
14 Jluneitnble ogHOpoaHBIe AU depeHnaTbHble YPaBHEHUS BTOPOTO MOpsAKa C MOCTOSHHBIMY
KodQpHUIHEeHTaMH.
15 CrpykTypa 00111ero peueHus JNHEHHBIX 0JHOPOIHBIX TU( PepeHIINaTbHBIX YPaBHEHHUS BTOPOTO
[OpsAIKa C TOCTOSTHHBIMU KO3 dUITUEHTAMH.
16 XapaKkTepuCcTUUECKOE ypaBHEHHE IS TMHEHHBIX OTHOPOIHBIX AU (hepeHIInaIbHBIX YPaBHEHHS
BTOPOT0 MOPSAKA C MOCTOSHHBIMH K03 puninentamu.
Bun oOmiero pemieHusi JTUHEWHBIX OJHOPOIHBIX IH(QepeHIHaTbHbIX YpPaBHEHUS BTOPOTO
17 [mopsinka ¢ MOCTOSHHBIMH KOX(pUIIMEHTaAMH AJIs CIy4aeB, KOTAa KOPHHU XapaKTEPUCTUIECKOTO
ypaBHEHHUsI IEHCTBUTENIbHBIE Pa3JIMYHbIE YUCIIA.
Bun oOmiero pemieHusi JTUHEWHBIX OJHOPOIHBIX IH(QepeHIHaTbHbIX YpPaBHEHUS BTOPOTO
18 [mopsinka ¢ MOCTOSHHBIMH KOX(pGUIIUEHTaAMH AJIs CIy4aeB, KOTAa KOPHHU XapaKTEPUCTUIECKOTO
ypaBHEHHUsI NEHCTBUTENIbHBIE OAMHAKOBBIE YHCIIA.
Bun obmero pemieHus JTUHEHHBIX OJHOPOAHBIX AM(GepeHInaIbHbIX YpaBHEHUS BTOPOTO)
19 [mopsiaka ¢ MOCTOSTHHBIMH KO3()(DUIIMEHTaMU Ui CIydaeB, KOT/1a KOPHH XapaKTePHCTUIECKOTO|
ypaBHEHHSI KOMITJICKCHBIE YHCIIA.
20 |JIuneitnbie HeoqHOpOAHBIE TH(hepeHITATbHBIE YPaBHEHUS N-0T0 MOPSIKA.
71 CtpykTypa o01Iero pemeHus THHEHHBIX HEOTHOPOAHBIX Tu(PepeHInaIbHBIX YPaBHEHHS N-0T0)
opsiaka.
2 MeTo1 Bapualuy MPOU3BOJIbHBIX TOCTOSHHBIX JUIsl OTBICKAHUS YaCTHOTO PEUICHMS TMHEHHOTO|
HeoTHOpoAHOTO Au(depeHInaIbHOr0 YpaBHEHUS BTOPOTo MOPsAKa.
23 |IIpaBas yactb cnenuanpHoro suna JIJHIY 2-oro nopsiika ¢ mOCTOSHHBIMU K09 QUITMECHTAMH.
Meton HeompeneaeHHbIX K03()PHUIIMEHTOB AJ OTHICKAHUS YACTHOTO PELIECHUsI HEOTHOPOIHOTO)
24 |mmueitHOTO MUQGEepEeHIMATHHOTO YPAaBHEHHS BTOPOTO MOPS/IKA C TPABOM YacThIO CIIEHUAIBHOTO
BHA.
25 |[Ipeobpazoranue Jlamiaca
26 |OpuruHaibl ¥ UX U300paKEHUsI
27 |CpoticTBa npeobpazoBanus Jlarmiaca
28 [Tabmuiia OpurnHaIOB M H300paKEHUN
29 |O6patHoe npeobpazoBanue Jlamiaca
30 [Teopemsl pa3inoxkeHus




31 [OmepanmonHbIi METON pEIICHHS TUHEHHBIX TU(dEepeHIIMaTIbHBIX YPABHEHUN U UX CUCTEM

32 Uto Takoe ymucinosoi psxa. Ilpumep. Urto HasweiBaeTcs cymmon psaa. Kakoil psin HaswIBaeTcs
CXOISAIIMMCS, KaKOU pacxoaimumcs. beckoHeuHast reoMeTprudecKasi IpOrpecchsi U €€ CyMMa

33 Heo6xoauMblil npu3HaK CXOJUMOCTH 4HUCIOBOro psiaa. Kak ero MoXHO HMCHONB30BaTh sy
MCCIIEIOBAHMSI CXOIUMOCTH psifia

34 JlocTaTouHble NPU3HAKU CXOJUMOCTH PSIOB C TOJOXHUTEIbHBIMM 4YICHAMHU (CpaBHEHUS,
Jlanam0Oepa, paguKaabHbli, HHTErpaabHbIi). [IpuMepsl

35 3Ha1<oqepe):[uyloumec;1 psaabl. Teopema JleiiOHMIa U €€ MCIOJIB30BaHUE JUISL MPUOIMKEHHBIX
BBIUKCIIEHUH CYMMBI psijia

36 3HakonepeMeHHble psabl. JlocTaTouHble MPHU3HAKK CXOIUMOCTH. AOCONIOTHAs U YCIIOBHas
CXOIUMOCTb

37 |CrenenHoii psia. HTepBasn CXOAMMOCTH CTENIEHHOTO psifia, palyC CXOAUMOCTH, KaK €ro HalTy

33 Psinp1 Telinopa u Maxkiopena mis pyakmuu f(x). [pumepst s Gyakmmii: cos(x), sin(x), In(1+x),
exp(X).

39 lcnonb30Banne pANIOB A1 BBIYMCIICHUH MPUOIMKEHHBIX 3HAU€HUH (QYHKIMH U OnpeieIeHHbIX
MHTETrpasioB ¢ 33JaHHON TOYHOCTBIO

40 |Tpuronomerpudeckuii psaa. Kosppumuentsr @ypoe, pan Pypwe miast pyHkuit ¢ nepuonom 2

41 [|Paznoxenue B psj Pypbe YSTHBIX U HEUETHBIX NEPHOAMUECKUX (QYHKIIUN

42 |®ynxknuoHanbHblM psa. O6acTh CXOAMMOCTH psaa.

43 |CBoiicTBa CTENIEHHBIX PSAOB

44 HC]‘IOJ‘IBBO?@.HI/IC pANOB IS OTBICKAHMsI MPUOJIMKEHHBIX pelieHudl audepeHanbHbIX
ypaBHEHMI

45 |VYcnosue upuxiie mist GyHKIUN

46 [YcnoBue cxopumoctu paga Pypbe K GyHKIMH, 1)1 KOTOPOil OH 3anucaH

47 |[Koadduuuents Dypre, psg Pypoe mis GyHkuuii ¢ nepuogom T

48 |Paznoxenue B psg Oypbe HEMEpHOIUIECKUX (YHKITHHA

49 |OptoronaipHbIe Ha OTpe3Ke [a; b] hyHKITMHN

50 |Popmysbl KOMOMHATOPUKU

51 Uro Ttakoe wucneitanue, coObiThe. IIpumep. Kakue coObITHS Ha3bIBalOT ClIy4alHBIMU,
TOCTOBEPHBIMH, HEBO3MOXKHBIMU. [IpruMep

52 |Kakue coObITHS Ha3bIBalOT HECOBMECTHBIMU, HE3aBUCUMBIMHU. [Tprmep

53 [Yto Takoe cymma coObITUH, IpousBeaeHue coobITHil. [Ipumep

54 |Kakue coObITHS Ha3bIBaIOT IPOTUBOIOJIOKHBIMU. [Ipumep

55 |Yro Takoe nmosHas rpymnmna cooelTuid. YTo Takoe 3jeMeHTapHble HCcXobl ucnbiTanud. [Tpumep

56 UTo Takoe OTHOCHUTENbHAs 4acToTa COOBITHS, B 4YEM 3aK/IIOUAETCsd CBONCTBO YCTOMUMBOCTH|
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE ONPEAEIECHUE BEPOSITHOCTU COOBITHS

57 [Knaccuueckoe onpejieneHue BepossTHocTu coobIThsl. Ilpumep. CBolicTBa BEPOSITHOCTU COOBITHS]

58 YcioBHas BEpOSATHOCTh. BepodATHOCTH npousBeneHUsl cOObITHI. BepoaTHOCTh mpousBeneHUs
He3aBUCHMBbIX coObITHIL. [Tpumep

59 BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI. BeposATHOCTH CyMMBI COBMECTHBIX COOBITHH.
[ IpuMmepsl

60 |[ToBTOpHBIEC HE3aBHCHUMBIE HcnbITaHu. Dopmyna bepHymn.

61 |AcumnTornueckue GOpPMyIIbIL.

62 |CnyuaiiHas BennunHa. /IuCKpeTHBIE M HENIPEPHIBHBIE CilydaiiHble BenuuuHbl. [Tpumep

63 [3akoH pacrnpeneneHusi AMCKPETHOM ciiydaliHOW BeMuuHbI. [Iprmep

64 UncnoBble XapakTEpUCTUKHM CIy4YalHBIX BEJIUYMH (MATEMaTUYECKOE OKHUIAHUE, AUCIepCus,
CpeaHee KBaApaTHUECKOe OTKJIOHEHUE). YTO OHM XapaKTepH3yIOT U KaKOBbI MX CBOWCTBA

65 |Kak HaiiTM MaTEeMAaTUYECKOE OKUJAHUE U AUCIIEPCUIO JUCKPETHOM CIIy4YalHOU BEJTMYMHBI

66 DyHKIUS pacnpenesnieHus BeposTHOCTeH F(X) M IIIOTHOCTH pachpeneneHus BeposiTHocTel f(X)

HETPEPHIBHOM ClTy4allHOW BEJIMYMHBI, UX CBOMCTBA




67 [MaTtemaTnueckoe OXXUAAHUE U AUCIIEPCHS HENPEPBIBHOM CIIy4aiiHOW BEJTMYHMHBI
Kak HaliTH BEpOSITHOCTb IONANAHUS CIIy4alHOM BEJIMYMHBI B 3aJaHHBIM WHTEPBAJN, €CIIH
68 [M3BECTHa IUIOTHOCThH pacrnpeneneHus BepoatrHocTeld f(x). UTo reoMmeTpudecku BbIpakaeT 3Ta
BEPOSITHOCTh
69 HopmanpHblli  3aKOH  pacrpeleneHusi, rpaduk IJIOTHOCTH paclpeleseHusi, YHUCIIOBbIE)
XapaKTepUCTUKU
Kak HalTH BEpOATHOCTH TOrO, YTO Ciy4dailHas BEJIMYMHA C HOPMAJIBHBIM 3aKOHOM|
70 |pacnpesneneHus IpUMET 3HaUEHUE MEHBIIIE 3aJaHHOTO X1; OO0JIbIIE 3aJaHHOTO X2; HA HHTEPBAIE
(x1,X2) ¢ momomnipio ¢yakiuu Jlamnaca
71 ['eHepanbHasg U BBIOOPOYHAS COBOKYITHOCTH, Kakasi BIOOpKA Ha3bIBAETCS PENPE3CHTATUBHOM U]
KaK ee MOJIy4YUTh
7 Kakue OLIEHKHM Ha3bIBAIOTCS HECMEUICHHBIMHU, COCTOSTEIBHBIMU. UTO SBISETCS HECMEIEHHON
OLICHKOW MaT.0UIAaHUs, AMCIIEPCUH U KaK UX BBIYHCIUTH 110 BBIOOPOYHBIM JJTaHHBIM
73 Kakast 3aBUCUMOCTb MEX 1y BEIMYMHAMU Ha3bIBACTCS CTATUCTUYECKOM, KaKast KOPPEIALUOHHOM,
[Tpumep Ha rpadukax paccenBaHus
74 |[loBepuTENbHBIN UHTEPBAI ISl BEPOSITHOCTU COOBITHS, MaT.0KHUAAHUS, JUCTIEPCHUH.
7.3.2. Kputepun U HOPpMbI OLEHKH
®opma
NPOBEICHUsA
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHO
aTTecTaluu
CryneHT nosryunn 3a4€T 10 BCEM
KOHTPOJIbHBIM paboTaM cemecTpa
U 1IpU OTBETE Ha OWIIET ero
CoJlepKaHUE PACKPBITO
IOJIHOCTBIO, MaTepHall U3JI0KEH
IPAMOTHO, B ONPEAEIEHHON
JIOTUYECKON
II0CJIE0BATENbHOCTH, IPABUIIBHO
«OTJIMYHOY
HCIIOJIb3YETCSI TEPMUHOJIOTUSI.
ITokaszano ymenue
WJUTIOCTPUPOBATh TEOPETUUECKUE
M0JIO’KEHUS KOHKPETHBIMU
npumepamu. OTBET IpO3Bydall
CaMOCTOSITENIbHO, 0€3 HaBOAIINX
3 DK3amMeH
BOIIPOCOB, 33/1a4y OMJIeTa peIIm
IIPABWJIBHO M PAllMOHAJIBHO.
CryneHT nomy4ui 3a4€T MO BCEM
KOHTPOJIbHBIM paboTaM ceMecTpa.
OTBer Ha OMJIET yJIOBJIETBOPSET B
OCHOBHOM  TpeOOBaHMSIM  Ha
OLICHKY «OTJIUYHO», HO IIPH 3TOM
«XOpoIIO» MOJKET UMETh clenyromue
HEJOCTaTKU: B U3JI0’)KEHUU
JIOTIYILIEHbI HEOOJbIINE IPOOEHL,
HE  HCKAa3sUBLIME  COJEp)KaHUE
OTBETa; JONYUIEHbl  OJMH-IBa
HEN04Y€Ta, HUCIPABIEHHBIE  I10
3aMEUYaHUI0 HK3aMEHATOPA




Cemectp

dopma
NMpoBeIeHUsI
NMPOMEKYTOYHOM
arTecTaumnu

Kpurepun u HOpMbI OLIEHKH

«YZOBJIETBOPUTEIILHO

CryneHT momydni 3a4€T MO BCEM
KOHTPOJIbHBIM paboTaM ceMecTpa.
IIpu orBere Ha OWJIET HEMOJHO

501041 HEIIOCJIICA0OBATCIBbHO
PacKpbITO COZIepIKaHue
MaTepuana, HO IOKa3aHOo ofIuee
HOHMMaHHE BOIIpOCA "

IIPOJIEMOHCTPUPOBAHBl  YMEHMUH,
JOCTaTOYHbIE [UIsl JaldbHEHIIEro
ycBoeHuss Mmarepuana. Mmenucs
3aTpYOHEHHMS]T WIH  JIOIYLICHBI
OLIMOKHU B ONPEECIICHUN OHITUH,
UCIIOJIb30BaHUN  TEPMHHOJIOTHH,
UCIIPABJICHHBIC I10CJIE HABOMSIINUX
BOIIPOCOB

«HEYJOBJIETBOPUTEIILHO»

CTyzneHT He MOXy4mi 3a4€T XOTs
Obl TIO OIHOW W3 KOHTPOJBHBIX
paboT cemecTpa WM NPU OTBETE
Ha onner HaOJIIONAar0TCs
CcepbE3Hble MPOOENbl B 3HAHUAX
OCHOBHOT'O MaTepHualia U3y4eHHOU
JUCITUTUTAHBL, JOTTYIIIEHBI
NPUHIUIHATIBHBIE  OMHMOKH B
BBITIOJTHEHUH 3a/laHuH, HE
IIPOJICMOHCTPUPOBAHBI 3HAHUS H
YMCHHS, JOCTaTOYHBIC IS
JaTbHEHIIETO YCBOCHUS
MaTepuana




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (yuyeOHUK, ydeOHOE

KoaunuecTBO B

Ne nocodue, yue0Ho- HAYy4YHOM
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToaHUYecKoe nmocooue, ouoéauoreke /
NPaKTHKYM, Ap.) HaumenoBanue 35C
1 [lInnayes B.C. Bricuias maremaTtuka YueOHuK 2019 9bC
«ZNANIUM.COM»
2 | Pxesckuii C.B. Briciras maremaTtuka YyeOHUK 2018 9bC
«ZNANIUM.COM)»

3 | Jauumos FO.M., MaremMartuka VYuyeOHOE mocobue 2019 OBC
Kypbenxo JI.H., «ZNANIUM.COM»
Huxonosa I'.A.,

Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

4 | Herrapesa O.M., Martemartuka B mpuMepax u 3agadax YuebHoe nmocobue 2019 9bC
Kypbenxo JI.H., «ZNANIUM.COM»
Huxonosa I'.A.,

Huxonosa H.B., Hypuesa
C.H.
8.2. lonoiHMTEILHAS JIUTEPATypPa
Tun (yueOHunk, yuedHoe KOﬂ"quTEO i
Ne nocooue, y4edHo- Hay:mon
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) I'ox n3nanus ouoaunoreke /
n/n MeToAnYecKoe mocooue,
NpAKTHIYM, Ap.) HaumenoBanue
IbC
1 | Ky3uenos JLA. COOpHHUK 3a1aHHI 1O BBICIIICH MaTeMaTHKe. YuebHoe nocobue 2015 3BC
TunoBsie pacyeTsbl «JIaHby»




Tun (yueOHunk, yuedHoe

KoaunuecTBO B

Ne nocooue, y4e0HoO- HayHou
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) I'ox n3nanus ouoauoreke /
n/n MeToAnYecKoe mocooue,
NpAKTHIYM, Ap.) HaumenoBanue
p ’ 3BC
2 | ®unmunosa E.E., CepreeBa | Matemaruka Y4eOHoe mocobue 2015 3BC
J.B., Cnob6oxackas U.H. «ZNANIUM.COM»
3 | benoycoBa B. 1., Beicmias matemaruka. Hacts | YuebHoe nocobue 2016 3BC
«IPRbooks»

EpmakoBa I'. M.,
Muxanera M. M.




8.3. Ilepeuenns mpodeccHoOHATBLHBIX 0a3 JAHHBIX M MHGPOPMAINMOHHBIX CHPABOYHBIX
cucTemM

—OCHOBBI BBICIIEH U AUCKpeTHON MaTtematuku // [Ily6osuy A.A., Knoukog FO.B. CipaBo4HUK
/ Bonrorpan, 2015. Pescum docmyna: http://elibrary.ru

—Jlekuu no BeIcieit Mmatemaruke // [ anos B.A., [leemepesa P.B. YuebHoe mocodue. B 2-x
yacTsx / bapaayn, 2014. Tom Yacts 1 JIuneitnas anredpa, aHaTuTHYECKAst TEOMETPH S, KOMIUICKCHBIE
4HClla, pa3joKEeHUE palMOHAJIbHBIX Ipo0eil, BBEEHNE B MaTeMaTHUYECKUN aHaiu3 (2-¢ U3JaHue,
nepepaboTaHHOE M IONOJIHEHHOE). Pesicum docmyna: http://elibrary.ru

—Jlekuu 1o BeIcieit Mmatemaruke // [ anos B.A., [Jeemepesa P.B. YuebHoe mocodue. B 2-x
yacTsx / bapnayn, 2014. Tom Yacts 2 JInddepennnanbHoe 1 MHTETPATbHOE HCUUCTEHUS, () YHKITUH
HECKOJIbKUX MEPEMEHHBIX, (DYHKIIUU KOMIUIEKCHOTO TIepeMeHHOr0, ud dhepeHInaTbHbIe ypaBHEHUS
U Teopus BepoATHOCTeH (2-¢ u3maHue, mepepabOTaHHOE M JAOIMOJIHEHHOE). Pexxcum odocmyna:
http://elibrary.ru

8.4. Ilepeuenb MpOrpaMMHOro odecrnevyeHust

Ne Haumenosanue I1O PexBuU3UTHI 10T0BOpa (1aTa, HOMEP,
n/n CPOK JelcTBHSA)
1 Windows JHorosop Ne 690 ot 19.05.2015r., cpok nericTBus
- 0eccpoUHO
2 Office Standart JHorosop Ne 690 ot 19.05.2015r., cpok nericTBus
- 6eccpouno; [Jorosop Ne 727 ot 20.07.2016r.,
CpPOK JIeHCTBHS - 0€CCPOYHO

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS
00pa3oBaTeLHOIO MPoIecca Mo JUCHMUILIHHE

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTopHuii, MaCTePCKHUX U AP.
Ne | 00beKTOB /Il IPOBeAEHUS] MPAKTUYECKUX U
n/n J1a0OPATOPHBIX 3aHATHIA, OMeIeHH 1151
CaAaMOCTOSITEJILHOM Pa0d0ThI 00y4aI0IIUXCH

(Homep ayauTOpHun)

IlepeyeHb OCHOBHOIO 00OPY10BAHUSA

Aynutopus BEOKOH(EPEHITHH. VYuyebHas | DKpaH TeIEeBU3NOHHBIN, ITUPMa,
aynquTopus I INPOBEIEHUS  3aHATHH | MPOYKEKTOp Ha IITaTUBE, CTOJ
JEKIMOHHOTO TUMAa. YuyeOHas ayquToOpHs [UIsl | MPEenoJaBaTeNbCKUil, CTYyI
IIPOBEICHUS 3aHATUHM CEMHHApPCKOTO THIIA. | IIpErnojaBaTeNbCKUM, TpaHcnapaHT-
VYyeOnas ayauropust A KYpCOBOTO | MEpeTsKKa, CHCTEMHBIH OJI0K

1 | mpoekTupoBaHMsl  (BBIIOJHEHHS  KYpPCOBBIX
pabot). YueOHass ayauTOpHs I MPOBEACHUS
CPYIIIOBBIX U UHIUBUYAIbHBIX KOHCYJIbTAINI
VYyeOHast aynuTopus AJid IPOBEACHUS 3aHATUI
TEKYIIEro KOHTPOJIA M  IPOMEXKYTOUHOM
arrectanuu. (YJIK-807)

Croubl ydeHHUECKUE, CTYIIbs
yueHndeckue, [IK ¢ BBIX0q0M B ceTh
WNHuTtepHer

[Tomenienue 11 caMOCTOSTENBHOM padOTHI
crynentos. (I'-401)




