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Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HanpasneHus noaroroBku 19.03.04 TexHomorust NpoAyKUKUK U OPraHU3aIUs O0IIECTBEHHOTO
[UTAHUS

Cpoxk aeiicTBusi padoyeii mporpaMMsbl TMCHUILIMHBI 10 «31» aBrycra 2030 r.

YTBEPXIEHO

Ha 3acenanuu kadenper  "Briciias MmareMaTHKa 1 MaTeMaTHUECKOe 0Opa3oBaHue"

(mporokout 3acenanus Ne 2 ot «12» centsiops 2025 r.).

1. Ilesib 0OCBOEHUA TUCHUILIUHBI

[lens ocBOEHUST AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllliapaToM MaTEeMaTHUKH s
JTAIBHEUIIETO UCTIONB30BAaHUS B JIPYTHX OOJIACTSAX €CTECTBEHHOHAYYHOTO 3HAHHS M JAMCIUILIIMHAX
€CTECTBEHHOT'O COJEpKaHMsI, MPUOOPETEeHHE TEOPETUUYECKMX 3HAHUM MO OCHOBHBIM pa3jeliaM
JUCUHUILIMHBI, TOATOTOBUTh K M3YYEHHI0O W TNPUMEHEHUIO MaTeMaTH4YeCKUX METOJI0OB B
npoecCuOHANBbHOM N1eATENbHOCTH, K CaMOCTOSITEIbHOMY HM3yYEHHUIO TeX pa3J/ielioB MaTeMaTHKH,



KOTOPBIE MOTYT MOTPEOOBATHCS JOMOJIHUTEIBHO B MPAKTUYCCKONH M HCCIEI0BATEILCKOW paboTe;
bopMUpOBaHHE  MAaTEeMaTHYECKOTO, JIOTMYECKOTO W aJrOPUTMHUYECKOrO  MBINUICHHS U
MaTeMaTHYECKOHN KyIbTyphl OaKagaBpa.

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

"BpIciiasi mMareMaruka. ODJeMEHTBl BBICIIEH aireOpbl M reoMerpud , "BrIcinas MareMarTHKa.
JluddepeHnaIbHOE U HHTErPAJILHOE UCYUCIIEHHUS .

JIMCIUTITMHBI U TIPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOMN JNUCIMIUIMHBI HEOOXOIMMO Kak
npenmecTByromiee: "Briciias MatemaTrka. M30panHble pa3aelibl BeICHIeH MaTeMaTuky ", "Ou3nka.
Konebanns u Boaasl. Pusuka aroma', "Mexanuka. COnpoTUBIEHHE MATEPHUAIOB

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dDopmupyeMbie U
KOHTPOJIMpyeMble Mrkaropet AOCTHAEHMA IInanupyemble pe3ybTaThl
KOMIIeTeHIUH
KOMIIeTeHIINH o0yueHust
(K01 1 HANMEHOBAHUE)
(K01 1 HAMMEHOBAHUE)
OIIK-2 Criocoben OIlK-2.1 Hcnones3yet | 3HATH: OCHOBHBIC TIOHSITHS
MIPUMEHATHh OCHOBHBIE | MAaTEeMAaTUYECKUN  amnmapar | MaTeMaTUKH, a TAKXKe €€ IPUIOKEHUS B
3aKOHBI U METO/IbI aHAJIMTUYECKOW TEOMETPUHU U | MPOPECCUOHANBHBIX JTUCLUILIMHAX,
uccaea0BaHuN BbICHICH anreopsl pu | MeToAbl cbopa aHanu3a U 00pabOTKH
€CTECTBEHHBIX HayK pelieHnn nH(popManuu
JUIS pELIECHNs 3a/1a4 npodeccHoHaIbHBIX 3aj1ay. Ymern: IIPUMEHSITh
npo¢ecCuOHAITBHON OIlK-2.2 [IpuMeHsET | ecTeCTBEHHOHAYYHBIE u
JESATEIBHOCTH MaTEeMAaTHYECKUH  ammapar | oOIIenHKEeHEpHbIe 3HAHUS B
AHAJTMTUYECKON T€OMETPUU U | TIPOPEeCCHOHATHHOMN IS TETLHOCTH
BBICIIEH anreOpbl npu | Baagerb: MeTo1laMu MaTeEMaTUYECKOTO
peIiCHUN a”Hajius3a " MOJICIINPOBAHUS B
NpOhECCHOHATILHBIX 3a]1au. npo(ecCHOHANBHOMN JEATEIbHOCTH
OIIK-2.3  lemoHCTpHpYET
BIIaJICHUE HaBbIKaMU
IIPUMEHEHHUS
MaTeMaTUYeCcKOro ammapara
aHAJIMTUYECKONU TEOMETPUU U
BBICHIEHN anreopsl pu
peleHnn
npodeccuoHaNbHBIX 3a1au.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bux DopMBbI TEKYLLET0
N HanmeHnoBaHue TeM 3aHATHH Oobem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e

OLIEHOYHOI'0 CpeaCcTBA)

Tema 1. Jlek 1 OCHOBHBIE IOHATHS IO TEME 4 2 - -

Jluddepennnanpable Qg depeHraIbHbIe YpaBHEHHS

YpaBHEHMS [IEPBOTO

nopsiiKa

Tema 1. Cp AHKeTa 4 1 3 -

Jluddepennnanpabe

YpaBHEHMS [IEPBOTO

nopsiiKa

Tema 1. Cp OnexTpoHHbIH yueOHuK 1.1. 4 7 - -

JluddepenunanbHble OO0bIkHOBEHHBIE AU depeHLnanbHbIe

YpaBHEHHS TIEPBOTO YpaBHEHHS TIEPBOTO MOPSIKA

nopsiika

Tema 1. Cp [IpomexxyTounslii TecT 1 4 1 1 - [IpomexxyTouHBIN TECT K

JnddepenunanbHbie PIIEKTPOHHOMY Y4€OHUKY

YPaBHEHHUS [IEPBOTO 1.1

nopsiiKa

Tema 1. Cp OnexkTpoHHbIl yueOHUK 1.2. JIunelinsle 4 5 - -

uddepennmanbabie HEOHOPOAHBIE AU depeHITnaTbHbIE

YpaBHEHHS [IEPBOTO yYpaBHEHMS [IEPBOTO MOPSIKA

MopsiiKa

Tema 1. Cp IIpomexyTouHsIii TecT 2 4 1 1 - [IpoMexyTouHBbIi TECT K

JnddepeHunanbHbie PIIEKTPOHHOMY Y4eOHUKY

YPaBHEHHUS [IEPBOTO 1.2

nopsiiKa




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)

Tema 2. Cp DIIeKTPOHHBIN yueOHuK 2.1 4 5 - -

JuddepeHnnanbHbIe OO0bikHOBEHHBIE MU hepeHITnaTbHbBIC

YpaBHEHUS BTOPOTO ypaBHEHHUS BTOPOTO MOPSAKA

nopsiiKa

Tewma 2. Cp [IpomexxyTounblii TECT 3 4 2 1 - [IpoMexkyTOUHBIM TECT K

JudbdepennmaibHbIe PIEKTPOHHOMY Y4eOHUKY

YpaBHEHUS BTOPOTO 2.1

MopsiIKa

Tema 2. Cp DOnexTpoHHbIH yueOHUK 2.2. CUCTeMbl 4 5 - -

Jluddepennnanpabie Qg depeHIraIbHbIX ypaBHEHUN

YpaBHEHUS BTOPOTO MEPBOTO MOPsIKA

nopsiiKa

Tema 2. Cp [IpomexxyTounslii TecT 4 4 10 1 - [IpomexxyTouHBIi TECT K

JnddepenunanbHbig PIIEKTPOHHOMY Y4€OHUKY

YPaBHEHHUS BTOPOTO 2.2

nopsiiKa

Tema 3. Kparasie | Jlek 2 OCHOBHBIE TIOHSITHS KPATHBIX 4 2 55 - bayutel 32 nmpakTuyeckue

MHTETPAIbI HUHTETPAJIOB 3a/laHus

Tema 3. Kparusie |Cp OnexTpoHHbIH yueOHuK 3.1. J[BoitHOM 4 17 - -

MHTETPAIBI UHTETpal

Tewma 3. Kpatusie |Cp [IpomexxyTouHbIi TECT 5 4 12 1 - [IpomexxyTouHBIN TECT K

WHTETPATBI DIIEKTPOHHOMY YUEOHUKY
3.1

Tema 3. Kpatusie |Cp OnexTpoHHbIA yueOHUK 3.2. TpoliHoi 4 15 - -

MHTCI'PpAJIbI

HUHTCrpal




DopMBbI TEKYLLET0

(bOpPMVITBEIBEPOIATHOCTEH

Bu .
o HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
A0 ThI (yueoHoii padoThI) 4, (HanMeHOBaHM e
P OLIEHOYHOI'0 CpeaCcTBA)
Tewma 3. Kpatueie |Cp [IpomexxyTOUHBIN TECT 6 4 12 1 - [IpoMexyTOUHBIN TECT K
WHTETPATBI DIIEKTPOHHOMY YYeOHUKY
3.2
Tema 4. Psanel Cp DOnekTpoHHBIN yueOHuk 4.1. YucnoBsie 4 15 - -
pSABI
Tema 4. Psiabl Cp [TpomexyTouHsblii TecT 7 4 12 1 - [IpomMexyTouHBbIi TECT K
DIIEKTPOHHOMY YUEOHHKY
4.1
Tema 4. Psanel Cp DNeKTPOHHBINH yueOHUK 4.2. 4 15 - -
OyHKIHUOHAIBHBIE psAabl. Psaasl @ypee
Tema 4. Psinpr Cp [TpomexxyTouHbIi TECT 8 4 12 1 - ITpoMexkyTOUYHBIHN TECT K
PIEKTPOHHOMY Y4eOHUKY
4.2
Tema 5. Onementrr | Cp OnexkTpoHHbIH yuyeOHUK 5.1. OCHOBHBIE 4 15 - -
TEOpUr MIOHSITHSI TEOPUH BEPOSTHOCTEH.
BEPOSTHOCTEU HenocpencrBeHHbli OACYET
BEPOSATHOCTEM
Tema 5. Dnementor |Cp [TpoMexxyTouHBIi TECT 9 4 12 1 - ITpoMexxyTOUHBII TECT K
TEOpUHr PIEKTPOHHOMY YYEOHUKY
BEPOSTHOCTEMN 5.1
Tema 5. Onementrl | Cp OneKkTpoHHBIH yuyeOHUK 5.2. OCHOBHBIE 4 15 5 -
TEOpUHN TEOPEMBI TECOPUHU BEPOSTHOCTEH.
BEPOSTHOCTEH AcCUMIITOTHYECKHE




DopMBbI TEKYLLET0
Bup .
N HanmeHoBaHMe TeM 3aHATHH Oobem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
(yuedoHoOl padoTHI) u. (HauMeHOBaHuUe
padoThI
OLIEHOYHOI'0 CpeaCcTBA)
Tema 5. Dnementsr | Cp [Tpomexxyrounsiii TecT 10 4 12 1 - [IpoMexyTOUHBIN TECT K
TEOpUHr DIIEKTPOHHOMY YU4EOHUKY
BEPOSATHOCTEH 5.2
Cp Hrorossiii TecT 4 2 30 - Hrorosslii TecT
ITA [IpomexyTouHas aTTectanus (IK3aMeH) 4 0,35 - -
Kontpons |Dk3amen 4 8,65 - - Bompocs k sx3ameny
NoNe 1-61
Hroro:; 216 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mucummnuue “Beicmas maremaruka. M30paHHBIE pa3fenbl  BBICIICH MaTeMaTHKH'
HCIIOJIB3YHOTCA:

TEXHOJIOTHUS IUCTAHIIMOHHOTO O0y4YeHHS B paMKax npoekTa «Pocaucranry;,

TEXHOJIOTHS MOJIYJIbHOTO U OJIOUHO-MOTYJILHOTO 00yueHus (cofep:kanue yueOHoro Mareprana
HKECTKO CTPYKTYPUPOBAHO B IEJISIX €70 MAKCUMAIILHOTO YCBOCHUS, COTIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMU yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTUS Pa3BUBAIOIIETO 00Y4YeHHUs (IPOBEACHUE JICKIUH, TPAKTUUYECKUX 3aHATHIA, 3a4éTa);

TexHoJorus nuddepeHipoBaHHOro o0ydeHus (MpeasiararoTes 3alaHus pa3InyHOro YPOBHS
CJI0’KHOCTH);

TEXHOJIOTHSI MHTEPAKTHUBHOIO OOy4YeHHUsS (OCYIIECTBISETCS JEATEIbHOCTh C MYJIbTUMEaNa
IporpaMmmaMu, UCIOJIb30BAaHUE PECYPCOB M BO3MOXKHOCTEH MHTEpHET, KOMITbIOTEPA).

6. MeToauuecKue YKa3aHUus 110 OCBOCHUIO TUCIHTUIIJINHBI

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMyCsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
u3ydyaeMoil quciuiuinHbel 'Beiciias Marematuka. M30paHHBIE paszienbl BBICHIEM MaTeMaTHKH'.
XKenarenpHo ocTaBiATh B pabOYUMX KOHCIEKTaxX IO, HAa KOTOPBIX JieNaTh IOMETKH,
NoMYEPKUBAIOINE 0COOYIO BXKHOCTh TEX WM UHBIX TEOPETUUECKUX MOTOKEHUM.

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIIbHOCTH.
CamocTrosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJICTBE IIPEINOJIaBaTeNsl, HO 0€3 ero HeMOCPEICTBEHHOIO YUacTHs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB NPEIyCMATPUBAET BBIIOJHEHUE IPOMEKYTOUHBIX
TECTOB, 3aJaHUH, NIPOBEPSAEMBIX BPYYHYIO, COCTABICHHBIX M3 3a/Jay [0 TEMaM Kypca, UTOTOBOTO
TecTa Mo Kypcy, U3y4eHHE MaTepHUaoB JIEKIUNA U 3JIEKTPOHHBIX y4€OHMKOB, OTBETOB Ha BOMPOCHI
CaMOKOHTPOJIS.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIsl, CAMOYIPABIEHNUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYObEKTOM y4eOHOU
JeSITEIbHOCTH.

B Xoze moAroToBKM K MPAKTUYECKUM 3aHATHUSM CIEAYET M3YyYUTh KOHCIIEKTHI JIEKIUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMU IPENo1aBaTesl.

Ha nmpakTudeckux 3aHATHIX CTYAEHTHI pEHIaoT 3aJa4y 110J] PYKOBOJICTBOM IIPENOIABATENS.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BakHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIEHHBIN
marepuai. llpu pemeHuMH 3agay HYXHO OOOCHOBaTh KaXAbI O3Tam pelIeHHs, HCXOAsS U3
TEOPETUUECKHX MOJOKEHUHN n3ydaeMoro Kkypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEH pereHus, TO
OH JIOJDKEH CPaBHUTh UX U BBIOpATh caMblil pallMOHaNbHBINA. Penienne 3a1a4 u npuMepoB cleayeT
u3Narath MoApoOHO, BBIYUCIIEHUS pacrojiaratb B CTPOTOM TMOpPSAKE, OTIENAsS BCIOMOTaTelbHbIE
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CylllecTBa JaHHOW 3amaud. PemieHue 3agay oOmpenenéHHOrO THUIMA HYXHO NPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

Bo Bpemsi wu3yueHUs MOAyNs CTYIAEHTHI CaMOCTOSITENbHO BO BHEAYAUTOPHOE BpeMs
BBITIOJHSIOT 33/IaHKsI Kypca W TPOXOJAT TecTUpoBaHue ON-line. 3amanus pabothl, mpoBepsieMoit
BPYUYHYIO JTOJIKHBI ObITh BBITIOJHEHBI aKKYPATHO, ITOCIIEI0BATEIbHO, 000CHOBAHUE PEIICHUS U OTBET
00s13aTeNIbHBI B KaX/10M 33 JaHHH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

4 OIIK-2.1, OIIK-2.2, OIIK-2.3 [IpakTryeckue 3aganue.

OIIK-2.1, OIIK-2.2, OIIK-2.3 TectupoBanue on-line (mpomexxyTodHbie

TecThl 1-9)

4 OIIK-2.1, OIIK-2.2, OIIK-2.3 TectupoBanue on-line (utoroseiii Tect)
4 OIIK-2.1, OIIK-2.2, OIIK-2.3 M3yuenune aIeKTpOHHOTO yueOHHUKa
4 OIIK-2.1, OIIK-2.2, OIIK-2.3 Bomnpocs! k sx3ameny NeNe 1-61.

7.2. TunoBble 3aJaHUS] U HHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIs

7.2.1. IIpakTHYeCKOe 3aaHNe
(HauMeHOBaHUe OYEHOUHO20 CPedCmBa)

TunoBble IpUMepPHI 3aAHUI
Homep BapuaHTa 3aaHus onpenenseTcs ¢ MOMOIIbI0 TaOIHIIBI O TIEPBOi OyKBe haMuiInu
CTyZIEHTa.
Tabnuna 1. BeiOop Homepa BapuaHTa

Byksa A b B r )i E.E | X3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIO| 04| I PYU |CII|T,I| V | &3 | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

3aganue 1
Tema: Tuddepenimanbubie ypaBHEHUS

3agaua 1.1. Pemuts quddepennmanbable ypaBHEHHS IEPBOTO MOPSAKA.

Howmep
BapUaHTa

1 xy' =y ++x% + 16y2 y' +ytgx =sinx
2 xy' =y ++/9x2 + y2 xy' +y =e™*

3amaua 1.1 3amauva 1.2

3 xy' —y =./4x2 + y? y' —yctgx = sin®x
4 xy' —y+x2+y2=0 xy'+y=cosx
5 xy' —y =+/49x2 + y?2 xy' —y =x?sinx

6 xy' =y +/4y? — x2 y' +yctgx =cosx




Howmep

3agaua 1.1 3amaua 1.2
BapuaHTa
7 xy' —y +Jy% = 36x2 = 0 y' +ytgx =cos’x
8 xy' —y =4y?—81x? xy' +y =sinx
9 xy' =y ++/49x2 + y2 xy' +y=e*
10 xy' =y +[4x% + y? xy' —y = x*cosx
11 xy' =y +yx?+9y? =0 xy' +y = e
1
12 xy' —y+yx2+4y2 =0 xy’+y=sin2x
2
13 xy'—y+m=0 xy’—yzli >
X
14 x
xy' =y —+/9y?% —x2 —y =
y' =y —+9y xy' =y = o
—-X
15 xy' —y+Jy?—=9x2 =0 xy’+2y=7
COS X
16 xy' =y ++/9x2 =y xy'+2y =—
2
x
17 xy' —y+Jy2—16x2 =0 xy' —y =
Y myHy YT e
1
18 xy' =y +4y? - x? Xy +y =5
19 xy' =y ++/x% + 25y2 y' —ytgx =cos?x
2
20 xy' —y+y*—25x*> =0 Xy —y=—o
cos? x
3agaua 1.2. Pemmts quddepeHunanpabpie ypaBHEHHs BTOPOTO TOPSIIKA.
Howmep 3anaga 2.1 3anava 2.2 3anaya 2.3
BapUaHTa
1 y'—4y'+3y=0 4y" —4y'+y =0 y'+4y' +68y=0
2 y"'—=5y"+6y=0 y"' —18y"'+81y =0 y"—6y' +25y =0
3 y'+2y'=3y=0 y'—6y'+9y =0 y'+8y' +20y=0
4 y'+y' =2y=0 y'—8y'+16y =0 y'—6y"'+90y =0
5 y'=3y"+2y=0 9y" —6y'+y =0 y'+4y"+53y =0
6 y'+6y" +5y=0 y'+8y' +16y =0 y"'=2y"+50y=0




Howmep
BapUaHTa

3amaya 2.1

3agaya 2.2

3amaya 2.3

7

y"'—y' =30y =0

16y" —8y'+y =0

y'+4y'+40y =0

8

y"'—8y'+15y =0

y'—=10y'+ 25y =0

y'—6y'"+73y =0

9

y'+5y"+6y=0

y"'+10y'+ 25y =0

y'=2y"+26y=0

10

y'=7y"+12y =0

y'—=12y"+36y =0

y'—6y"+58y =0

11

y'+3y'"+2y=0

y'+4y'+4y =0

y'=2y"+82y=0

12

y"'—y' =20y =0

25y" —=10y"+y =0

y'+4y'+29y =0

13

y'=7y"+10y =0

y'—14y'+49y =0

y"'—6y' +45y =0

14

y"—=5y"+4y =0

y" —20y"+ 100y =0

y'—6y'+13y =0

15

y'=9y' =10y =0

y'+16y"'+ 64y =0

y'"—2y"+5y=0

16

y'+5y' +4y=0

y"+6y"+9y =0

y"'—=2y"+65y =0

17

y'—y'—6y=0

49y" —14y" +y =0

y'+4y' +13y =0

18

y'+4y'"+3y=0

y'+2y"+y=0

y'+4y'"+8y =0

19

y'—9y'+18y =0

y" + 14y’ + 49y = 0

y" =10y + 26y =0

20

y'—6y'+8y=0

y'—16y' + 64y =0

y'—6y' +34y =0

[Tpouenypa oueHuBaHUS

3amanus,

[IPOBEPSIEMBIE BPYYHYIO BBIIOJHAKOTCA CTYJEHTAMH CAaMOCTOSTEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOJIMMO MPUBOAUTDH B OJIAHKE OTBETOB MOAPOOHBIE PEIICHUS
KaX/I0M 3a7a4yll CO BCEMH NPOMEXYTOUHBIMU BBIUMCIEHUSAMH. PemeHus 3aaad MoOryT ObITh
BBIMIOJIHEHBI OT PYKHM B TETPaAsX B KIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢gopmyi. Bee
rpaduKy JOKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOoJieHneM MmacmTaba. B ciydae

PYKOIIMCHOTO BapUaHTa, IPUCHUIAETCS Ha TPOBEPKY (POTO BBHITOJIHEHHOTO 33/1aHHUS.

Kpurepun onenku:

3amaua 1.1 ouenuBaercs B 6 0aJLIOB
- 6 OaJITIOB BBICTABJISETCS CTYICHTY, €CJIA MPAaBUIILHO BhITIOJHEHO Oomee 90% 3amanmii;
- 5 6aioB, ecnu MPaBUIBLHO BBITIONHEHO OT 78% 1m0 90% 3amanuii;
- 4 GaJa BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBITIOJIHEHO 0T 66% 10 77% 3anaHuii;
- 3 Ga, eciy MPaBHILHO BBITIOIHEHO OT 54% 1o 65% 3aganwii;
- 2 GaJia BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBITIOJIHEHO OT 42% 10 53% 3ananuid;
- 1 Gasu1 BBICTABISIETCS CTYACHTY, €CIIU MPaBMIIbHO BbINonHEHO 0T 30% 10 41% 3ananuii;
- 0 6asoB, eciu MpaBUIILHO BhIMOTHEHO MeHee 30% 3amanuid.

3amada 1.2 oneHuBaeTca B 9 OamioB
- 9 6aJIoB BBICTABIISIETCS CTYACHTY, €CIIU MPABUIILHO BhITIONHEHO Oomnee 90% 3amanuii;

- 8 OaJIJIOB BBICTABJISETCS CTYICHTY, €CJIA MPAaBUIILHO BhINoMHEHO oT 81% 10 90% 3ananuii;
- 7 6aJI0B BBICTABIICTCS CTYIEHTY, €CIIH MPABUIILHO BBIOIHEHO OT 74% 1o 80% 3ananuii;
- 6 OaJIOB, €CIIM MTPaBUIILHO BBITIOIHEHO OT 67% 110 73% 3amanwuii;




- 5 6aJI0B, €ciM MPAaBUIIBLHO BBINMOJIHEHO OT 58% 1m0 66% 3ananui;

- 4 GaJa BBICTABJISETCS CTYICHTY, €CJIA MPABUIILHO BBIOJHEHO OT 51% 10 57% 3ananuii;
- 3 Gayu1, eciu IPaBWILHO BBITIOTHEHO OT 44% 10 50% 3ananwii;

- 2 OaJiia BBICTABJISETCS CTYICHTY, €CJIA MPABUIILHO BBIIOJHEHO OT 37% 10 45% 3ananuii;
- 1 Gayut BBICTABIIICTCS CTYJEHTY, €CIIM MPAaBHILHO BBITIONHEHO OT 30% 10 37% 3ananwii;
- 0 6ayIoB, eciv MPaBUIILHO BhIMOJHEHO MeHee 30% 3a1anuid.

3ajiaHue 2
Tema: KpaTHble nHTErpassl

3anava 2.1. Beraucnuth 1BOHHOMN MHTETrpai 1mo obysactu D, mepexo/s K MoJSIpHBIM KOOPIMHATAM.

Howmep Hurerpan O6mnacts D
BapHaHTa

1 J]4xdxdy 0<x<10<y<x
D

2 ﬂlZydxdy 0<x<y0<sy<l1
D

x

3 ﬂxdxdy OSXSZ,OSySE
D

4 ffydxdy 0<x=<2y,0<y<1
D

5 j]xdxdy 0<x<10<y<2x
D

6 ﬂydxdy 0<x<y0<y<2
D

7 ffxdxdy 0<x<20<y<3x
D

y

8 ffydxdy OSxSE,OSySZ
D

9 ff16xydxdy 0<x<10<y<1
D

10 ffxydxdy 0<x<20<y<1
D

11 ffxydxdy 0<x<10<y<?2
D

12 ffxydxdy 0<x=<20<y=<?2
D




Howmep WNurerpan O6umacts D
BapUaHTA
13 ff24xdxdy 0<x<1,0<y<x
D
14 ffodxdy 0<x<10<y<2x
D
y
15 ﬂlZydxdy OSxS§,OSyS1
D
16 ffSydxdy 0<x<y,0<y<2
D
17 ffodxdy 0<x<20<y<3x
D
X
18 ffodxdy OSxSZ,OSySE
D
19 ffSydxdy 0<x<2y,0<y<1
D
20 Jf3ydxdy 0<x<y,0<y<?2
D
3amauva 2.2. BerumciauTh ABOIHOIM uHTErpan no obnactu D, mepexoss K MONSPHBEIM KOOPIAUHATAM.
Howmep WNurerpan O6nacts D
BapUaHTa
1 J (x* + y*)dxdy Kpyr x? + y* = 2
D
5 J j dxdy Yacth kpyra x2 + y? = 2
). (x% + y2)3 otrp=0m0¢p=m
3 dxdy Yacte kpyra x% + y2 =9
!J /—x2+y2 OT§0=0210§0=§
4 H\/x2+y2 dxdy Kpyr x* + y? = 4
D
Yacte kpyra x2 + y? = 2
2 4 2)2
5 U(x + y*)“dxdy 0T<p=0no<p=§
D




Howmep

BapHAHTA WNurerpan O6nacts D
dxd
6 ﬂ 2+y UIaCTpryrax2+y2=80T(p=0ﬂ0<p=%
\/x y?
7 xdy Yactp kpyra x2 4+ y2 =201 = = =z
| pyrax?+y?=20rp="n0¢p =2
8 fj 3,/x2+y2dxdy UIaCTpryraxz-f-yz=80T(p=0;[0(p=%
D
9 f (x2 + y2)3dxdy Yactb kpyrax? +y> =lor@ =010 ¢ = g
D
dxdy
10 ﬂ— Yacts kpyra x2 + y2 =4orp =010 ==
D
dxd
11 ﬂ(x2+;]2)4 I‘IaCTBprraxz-i-yz=10T§0=0I[0(p=%
dxdy
12 Jf— Yacts kpyrax +y> =4otrp=0mo @ =7
VX% +y?
D
13 | s yEaxay Kpyr 2% + y% = 4
D
14 f (x? + y*)*dxdy Yacts kpyra x2 +y* =v2orp =010 ¢ =~
D
15 ff,/xZ + y2dxdy Yacts kpyra x2+y2=50Tgo=0)10(p=§
D
dxdy
16 ff— Yacts kpyra x> +y2 =9o0rp =010 ¢ ==
D
dxdy
17 ff(x2+y2)3 Yacts kpyrax? + y2 =v2or@p=0n0¢ =1
18 UIaCTLprrax2+y2=40T<p=£,u0<p=g

ff dxdy
s 4/x2 +y2

3




Homep WNurerpan Oo6macts D
BapHaHTa
2 2 2 2 _ =I =3
19 ff(x + y*)dxdy Yactp kpyra x* +y* =201 =509 =~
D
20 ﬂ Vx2 + y2dxdy UIaCTpryrax2+y2=80T(p=0n0<p=%
D

IIpoueaypa oueHuBaHusA

3ananusi, MpOBEPSIEMbIC BPYUHYIO BBITIOJTHSIOTCS CTYJEHTAMH CaMOCTOSITEILHO BO BHEAYAUTOPHOE
BpeMs, TIPY 3TOM HEO0OXOAUMO MPUBOJHUTH B OJIAHKE OTBETOB MOAPOOHBIE PEHICHUS KX I0W 3aJauu
CO BCEMHU MTPOMEKYTOUYHBIMH BBIYMCIICHUSMU. Perienus 3a1a4 MOTyT ObITh BBIIIOJIHEHBI OT PYKHU B
TETPaAsX B KJIETKY WIH HaOpaHbI C MOMOIIBIO penakTopa Gopmyn. Bee rpaduku 10mKxHBI OBITH
MOCTPOEHBI B CHCTEME KOOPAMHAT ¢ COOMIoIeHneM MaciuTada. B ciyyae pykonucHOro BapuaHra,
MPHUCHUTACTCS Ha MPOBEPKY (POTO BHITIOTHEHHOTO 33 [aHUSI.

Kpurepun onenkn:
Kaxnas 3anaua onenuBaercsa 8 10 6ayuioB
- 10 GayIIoB BBICTABIISIETCS CTYICHTY, €CJIH MTPABUIIBHO BHIMTOIHEHO Oosiee 90% 3amanuii;
- 9 0aJsI0B BBICTABISIECTCS CTYACHTY, €CIIU MPABUILHO BBIIOIHEHO OT 85% 110 90% 3amanuii;
96 , 85% no 90% ;
- 8 6aJUTOB BBICTABIISIETCS CTYACHTY, €CIIU MPABUIHLHO BBIIOIHEHO OT 79% 1o 84% 3amaHuii,
- 7 6aJsI0B BBICTABIISIETCS CTYACHTY, €CIIU MPABUILHO BBIIOTHEHO OT 72% 110 78% 3aaHuii;
76 , 72% no 78% ;
- 6 OaJIOB, €CIIM MPaBUIILHO BBIMIOIHEHO OT 65% 110 71% 3amanwuii;
- 5 6asoB, ecnu MPaBUIBLHO BBITIONHEHO OT 58% 1m0 64% 3amaHuii;
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIM MPABUIILHO BBIMOJIHEHO OT 51% 10 57% 3ananuii;
- 3 Ga, ecru MpaBUIBLHO BBITIONHEHO OT 44% 1o 50% 3amnanuii;
- 2 GaJiyia BBICTABJISIETCS CTYICHTY, €CJIA MPABUIILHO BBIIOJIHEHO OT 37% 10 45% 3ananuii;
- 1 Gann BeICTaBIACTCS CTYJEHTY, €CITU MPaBUILHO BhIONHEHO OT 30% 10 36% 3amanuii;
16 , 30% 1o 36% ;
- 0 6aIoB, eciv MpaBUIIBLHO BhIMOTHEHO MeHee 30% 3amanuii.

3aganue 3
Tema: Psanpl

3amaua 3.1. HMcciaenoBath Ha CXOOUMOCTD.

Howmep 3amaua 1.1 3amaua 1.2 3amaua 1.3
BapHaHTa
. i 1 - (30 + 3)! Z}(_)
2 z : n n
n=1 n“+1 n=1 10 n=1
4+ n3 n! 3n—1
n=1 n=1 n=1
; i 2n+1 i 2n i<2n+1>”
nn+1) (2n + 1)! n
n=1 n=1 n=1




Howmep

BapHaHTa 3anasa 1.1 3amaua 1.2 3agava 1.3
4 i 1 i 3" i on
mn (n+ 2)!- 4" (n+1)-3n
n=1 n=1 n=1
5 i 1 iZn—l i(Zn—lf
V2n? +n 2" 3n+1
n=1 n=1 ne1
| — n-1
n=1 n(n * 3) n=1 n. n=1 (Zn 1)
7 2 2, 2 (1+3) &
4n% +9 n2 +-n/ 4n
n=1 n=1 n=1
8 2 2, 2" (mr2)
nd +n? 5n 4n + 2
n=1 n=1 n=1
9 i 1 i 6"(n* + 1) i 1 (3)”
10n+1 n! n+1 4
n=1 n=1 n=1
10 i 1 i (n+5)! i <3n - 1>“2
(B3n+1)2 3n 2n+2
n=1 n=1 n=1
Ul e 2. 2. (1+3)
—n-Ynd+1 — (2n)! a n
. 2n? 52n-1 ® m n
2o > (53)
nt—n?+1 3(n+1)! 3n + 4
n=1 = n=1
= 1 . 72n @ nd3n
" Z\/_ (2n - 1)! Z(z +1)n
N n o (2n)! = n o \"
“ | 2GR | 2 IRECE
£ (5n—1n £\2n+3 o] 3n—1
S Vn o ont ¢ 2n \"
+ | Jatw | b | oW
I
L (n+ Dvn £i3"(n+2) L \an+3
16 i ! i n! i r + 1)"2
3n—1 (3n)! n
n=1 n=1 n=1
c 1 > 1 had 2n+1
17 z Z Z
(n+3)(n+4) (2n + 1)! o
n=1 n=1 n=1
1+n > n2 had n n?
8 ). > Gr3)
5n? +1 (n +2)! 4n + 3
n=1 n=1 n=1




Homep 3agaua 1.1 3amaua 1.2 3amaua 1.3
BapuaHTa
L i 1 o nd 41 i<n+1>” 1
Bn+1)2-1 (n+ 1)! n 2n
n=1 n=1 n=1
c 1 SEER C n 2l
0 ) 2. 2, Grs7)
n—-1DMn+2) (n+1)! 3n+1
n=1 n=1 n=1
3agaua 3.2. OnpenenuTh 06JaCTh CXOAUMOCTH CTEIIEHHOTO psJa.
Howmep Howmep
BapuaHTa BapuaHTa
VRt 1 S n? +1
1 Z o G+ )" 11 Z T
n=1 n=1
> e 12 zu
n (n+1)-5"
n=1 n=1
o (x—2)" o (n+3)-(x+3)"
3 2T H &
n=1 n=1
- x" - (x+2)"
4 Z n-10n-1 14 Z n2-2n
n=1 n=1
— (x—1D)" N xm
1 2.
> Z n2 > 5n.n
n=1 n=1
6 inS-x” 16 i(x+8)”
3n n¢—2
n=1 n=1
> (x — 3)" = x"
7 Z (x=3) 17 Z
n?+3 nn+1)
n=1 n=1
e xh - (x+ 5"
8 Z 18 Z Sl
g 1
n=1 n=1
> (x — 5)" < + 1"
g z ( ) 19 z (x+1)
n+1 n(3n+1)
n=1 n=1
> n S (x + 2)"
_ ) =2
10 Zn2+1(x 2) 20 Z n-2n
n=1 n=1

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
[IpakTnueckue 3agaHus, BBITOIHSIOTCA CTYJIEHTAMH CaMOCTOSITEIBHO BO BHEAyJIUTOPHOE
BpeMsi, TIPU 3TOM HEOOXOAMMO MPUBOJIUTE B OJIaHKE OTBETOB MOJAPOOHBIE PEIICHUS KaKIOW 3a1a4u



CO BCEMHU MPOMEKYTOUHBIMH BBIYHCICHUSIMU. PemeHus 3a1ad MOTyT OBITh BBIMIOJTHEHBI OT PYKU B
TETPajsiX B KIETKY WM HaOpaHbI C MOMOIIBIO penakropa ¢opmyi. Bce rpaguku H0MKHBL OBITH
MIOCTPOCHBI B CHCTEME KOOpIMHAT ¢ coOmoeHneM Maciurtada. B ciydae pykomucHOro Bapuasra,
MPUCHUIAETCS HA MPOBEPKY (HOTO BHIIOIHEHHOTO 33 JaHUSI.

Kpurepun oneHku:
Kaxnmas 3agaua orenuBaercs B 10 6amnoB
- 10 6ay0B BBICTABIISIETCSI CTYICHTY, €CJIH MPaBUIIBHO BBIMOIHEHO Oosee 90% 3ananuii;
- 9 6aJIOB BBICTABIISIETCS CTYACHTY, €CIIU MPABUILHO BBITIONHEHO OT 85% 10 90% 3ananwmii;
- 8 0aJJIOB BBICTABIISAETCS CTYAEHTY, €CIIH MIPABUIILHO BEIIOIHEHO OT 79% 1o 84% 3amanuii;
2 b
- 7 6aJJIOB BBICTABIISICTCS CTYACHTY, €CIIU MPABUILHO BBITIOIHEHO OT 72% 1o 78% 3ananwii;
- 6 OaJIOB, €CIIM MTPaBUIILHO BBIMIOJIHEHO OT 65% 110 71% 3amanwuii;
- 5 6aIoB, €ciu MPaBUIBLHO BBITIONHEHO OT 58% 1m0 64% 3amaHuii;
- 4 Gaiia BBICTABISAETCI CTYIEHTY, €CIIM IPABUILHO BEITOJIHEHO OT 51% 1o 57% 3amanuii;
b b
- 3 Gayu1, eciii MPaBWILHO BBITIOHEHO OT 44% 1o 50% 3ananwii;
- 2 0ajIa BBICTABIISETC CTYAEHTY, €CIU MPABUIBLHO BEIITOIHEHO OT 37% 10 45% 3amaHuii;
b b
- 1 Gayu1 BBICTABIIICTCS CTYJCHTY, €CIIM IPABIILHO BBITIONHEHO OT 30% 10 36% 3ananwii;
- 0 6ayIoB, €CIIM MPaBUJILHO BhIMOJHEHO MeHee 30% 3a1aHuid.

7.2.7. TunoBble BONPOCHI U3 0AHKA TECTOBBIX 3a[aHUH [JIsI NMPOMEKYTOYHOr0 H
HTOTOBOI'0 TECTHPOBAHUS

Saganue Nel

JuddepenunansHoe ypaBHeHHE 1-ro MopsIka CUMBOJIMYECKH 3alIUCHIBAETCS B BUJIE

BbI6epI/IT€ OJHUH H3 4 BApHUAaHTOB OTBCTA:

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

Saganaue No2

YactHbIM pemienneM AuQdepeHnnaIbHoro ypaBHeHus 1-ro nopsaka spisercs QyHKIus

BriOepute onuH U3 4 BapuaHTOB OTBETA:

y= q)(X,Cl,CZ)
y = o(X,Y,C)
y =gp(x,c.,c;)

y =p(x,c;)



3aganue Ne3

Juddepenunansuble ypaBHEHUS CBA3BIBAIOT

Bbl6Cpl/lTC HECKOJIBKO U3 4 BApUAaHTOB OTBCTA:

HE3aBHCHUMYIO IIEPEMEHHYIO U UCKOMYIO ()YHKITHIO
UCKOMYIO (DYHKIIMIO B €€ TIPOU3BOIHYIO
HE3aBHCHUMYIO TICPEMEHHYI0, HCKOMYIO (YHKITUIO U €€ ITPOU3BOIHYIO

MPOU3BOIHBIC (DYHKIIUU PA3TUUYHBIX [TOPSIKOB

3aganne Ne4

CranpaptHyio Gopmy 3anucu y'+PMY+Q(X) =0 yyeer ypaBHEHHE

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

C Pa3ACISIONTUMUCS TTePEMEHHBIMHU
JIMHEHHOE
OJIHOPOJTHOE

bepnymu

3ananmne Ne5

Pemennem L[I/I(l)(bepeHL[I/IaJ'ILHOFO YpaBHCHHUA SABJISACTCA

Bri6epute ouH U3 4 BapMaHTOB OTBETA:

YHUCJI0

byHKIIUS
MIPOU3BOHAS PYHKIIMU

apryMeHT (QyHKIHH

3aganmne Ne6

[MopsinkoMm auddepeHnnanbHOro ypaBHEHUsT HA3bIBACTCS

BriGepure onuH U3 4 BapuaHTOB OTBETA:

HaAMBBICIINI MOPSIOK MPOU3BOAHON PyHKIMH

HaWBBICIINHI MOPSAIOK TEPEMEHHOM X



HAMBBICIIUHN MOPSIOK (PYHKITUH

YHUCIIO MPOU3BOJHBIX, BXOAAIINX B YPABHCHUC

3aganue Ne7

X=u-

C nomol1pI0 MoICTAHOBKU v pemaercs nuddepenHnnanbHoe ypaBHEHUE

BriOepuTe HECKOIBKO U3 4 BApUAHTOB OTBETA:

C PA3ACIISIONIUMUCS TTEPEMEHHBIMU
JIMHEHHOE

OJHOPOJIHOE

bepnynnu

3aganne Ne8
y

Juddepennmanbaoe ypaBHEHHE BUIA X/ amnsercs ypaBHeHHEM

BriOepute onuH U3 4 BapuaHTOB OTBETA!

C pa3lIesIOIIMMHUCS TIEPEMEHHBIMU
OJIHOPOJHOE
B MOJIHBIX AU(depeHnnanax

JIMHENHOE

3ananune Ne9

HuddepenunansHoe ypaBHEHUE BUAa R(X)Qu(Y)dx+ R,(x)Q,(y)dy =0 ABIISIETCS
ypaBHEHHEM

BriOepute oauH U3 4 BapuaHTOB OTBETA!

C pa3esIOIIMMHUCS IEPEMEHHBIMU
OJIHOPOJHBIM
B MOJIHBIX Au(depeHnnarax

JIMHENHBIM



3aganue Nel(

JuddepennmanbHoe ypaBHEHHE MIEPBOTO MOPSIKA PEIIACTCS C TOMOIIBIO

BriOepute oauH U3 4 BapuaHTOB OTBETA!

OJIHOKPATHOTO MHTETPHUPOBAHHS
nuddepeHIpoBaHms
JIBYKPATHOTO HHTETPUPOBAHHUS

JBYKpPATHOTO U hHepeHIupoBaHHS

3aganue Nell

JuddepeHnmanbHOe ypaBHEHUE BHIA PO y)dx+ Q6 y)dy =0 gpgeres ypaBHEHHEM

Bribepute oauH U3 4 BapuaHTOB OTBETA!

C pa3JIeISIONIMMHUCS IEPEMCHHBIMU
OJIHOPOTHBIM
B MOJTHBIX A depeHmaiax

JIMHEUHBIM

3aganue Nel2

Y_y
X

C noMoIIbI0 TOJCTaHOBKH peliaercsi ypaBHEHUE

BriOepute onuH U3 4 BapuaHTOB OTBETA!

C pasacCiIArOmMUMHUCA IICPEMCHHBIMU
OIHOPOJHOC

B MOJIHBIX AuQdepeHnnarax

JIMHENHOE
3amanne Nel3
Y _ ¢ xdx
HuddepennnansHoe ypaBHEHUE BUAa () SBJISIETCSl ypaBHEHUEM

BriOepute oauH U3 4 BapuaHTOB OTBETA!



C pa3JeNAIOIIMMUCS TIEPEMEHHBIMU
OJTHOPOJTHOE
B NOJHBIX AuddepeHnnanax

JIMHENHOE

3aganue Nel4q

OO6umm pemenreM auddepeHnnanbHOro ypaBHEHH 1-0ro mopsiika SBiasieTcs: GyHKIUs

Bbl6Cpl/lTC OIHH U3 4 BAPHUAHTOB OTBCTA:

y=1f(xy)
y = o(x,c)
y=9(X,c,)
y = o(x)

3amanue Nel5
Ecnu mpu yMHOXEHHH KaKI0T0 apryMeHTa QyHKIIMH Ha TPOU3BOJIBHBIA MHOKHUTEND A BCS

(QyHKIMS yMHOKAeTCs Ha At ,T. €. f(A-x,2-y)=2"-f(xy)

YpaBHCHUEC

e , TO 3T0 — AuddepeHnnaIbLHoe

BbI6epI/IT€ OJHUH H3 4 BapUAHTOB OTBCTA:

C pa3eNsoUMMHUCS TIepEMEHHBIMU
OJTHOPOJTHOE
B NOJHBIX AuddepeHnnanax

JIMHENHOE

IIpoueaypa oueHUBaHUsI MPOMEKYTOYHOTO (TecTuposBanus 1,2,3,4,5,6,7,8,9,10 on-line)
[IpomexxyTouHOE TECTUPOBAHHE COACPKUT 15 3amaHuii, KOTOpbIE BBIOUPAIOTCS CIyYallHBIM
o0Opa3om u3 o61eit 6a3bl. JlaHHOE TeCTUPOBAHNE MOXKET OBITH TPONUICHO MPOU3BOIHHOE KOTUYECTBO
pas, oKa CTYICHT HE JOCTUTHET KEeIaeMOro pe3yJbTara.

Kpurepun ouenku:

Tect comepxur 15 3amanuii, kaxxaoe oneanBaercs B 1/15 6amna.
1/15 Ganna BeICTABISIETCS CTYICHTY 3a MPaBUJILHBIN OTBET HA 3a/I1aHHE,
0 GayOB BBICTABISAETCS CTYACHTY, €CJIM OTBET Ha 3a/1aHUE HENPABHIIbHBIMN.



IIpoueaypa oueHUBaHUsSI HTOrOBOro TecrupoBanus (on-line)

Hrorosoe TectupoBanue conepkut 30 3a1aHuii, KOTOPbIE BEIOUPAIOTCS CIy4aiiHBIM 00pa3oM

u3 obmieli 6a3pl. JlaHHOE TECTUPOBAHUE MOKET OBITh MPONCHO TOJBKO JBa pasa, MoKa CTYACHT He
JIOCTUTHET KEeJIaeMOro pe3yJbTara.

Kpurepun onenku:

TectupoBanue onennBaetcs B 30 6awioB.

Tect cogepxxut 40 3ananmii. Kaxnoe 3aganue ouenuBaercs B 0,75 Gaia.
0,75 6anna BeICTABISIETCS CTY/ICHTY 3a IPaBUJIBLHBIN OTBET HA 3a/IaHHE,
(0 GayIOB BBICTABIISICTCS CTYJICHTY, €CJIM OTBET HA 33JJaHHE HEMPAaBUIIbHBIN.

7.3. OHeHO‘lHLIe cpeacrea A l'[pOMe)KyTO‘lHOﬁ aTTeCTallui MO0 UTOraM OCBOCHHA

JAUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 4

Ne

w/n Bonpocsl k 3k3ameny

1 Kakwne ypaBHeHus Ha3biBatoTcs nuddepennmansasiMu. [Ipumep.

2 UYro Ha3bpIBalOT pemieHreM auddeperunanbHoro ypasaenus. [Ipumep

3 Uto Ha3BIBAIOT HAYAJIBHBIMH YCIOBHSIMH 115 i depennmanpaoro ypasHenus. [lpumep

4 UTto Ha3bIBAIOT OOIMM penieHueM ams AudQepeHnanbHoro ypaBHeHus (n-oro nopsijaka)

) Teopema Komm o cymectBoBaHuM pemieHus: aud@epeHuaibHoro ypaBHeHUs 1-oro
nopsiika

6 Jludpdepennnanbable ypaBHeHUs 1-0ro nopsiaka ¢ pa3aessiomuMUcs NEPEMEHHbBIMHU.

7 Onnopoxansie /1Y 1-ro mopsiaka.

8 Jlunentnpie 1Y 1-ro nopsiaka.

9 VYpaBuenus bepuysm.

10 | YpaBHeHus B noaHbIX Auddepennnanax

11 | Ypasuenus Jlarpanxka u Kiepo.

12 | TuddepenunanbHble ypaBHEHUS 2-0T0 MOPAIKA, JOMYCKAIOIUE MOHWKEHNE MopsaKa 1-oro
TUTIA ¥ METOJ OTHICKaHHS UX PEIICHUSI.

13 | duddepenumanbrbie ypaBHEHUS 2-0T0 MOPAIKA, JOMYCKAIONNE TOHWKEHNE MTOPsAIKa 2-0ro
TUTIA ¥ METOJ OTHICKaHHS UX PEIICHUSI.

14 | InuddhepeHnmanbHbie ypaBHEHUS 2-0T0 MOPS/IKA, TOMYCKAOIINE TOHKEHHUE TIOPSIIKA 3-€T0
TUIIA U METOJ OTHICKaHMS UX PELICHHUSI.

15 | Jluneitnble ogHOpOaHBIE nUd@epeHnaNIbHbIE YpaBHEHUS N-0TO IMOPSJIKA, CBOWCTBA €ro
peLIeHui.

16 | Ctpykrypa obmiero pemenwust JIOJIY n-oro mopsinka.

17 | Onpenenenve TUHEWHOW 3aBUCHUMOCTH (QYHKUUH. YCIOBHUSA JTUHEHHOM 3aBUCHUMOCTH H
JIMHEIHON HEe3aBUCUMOCTH JBYX QYHKIHI.

18 | Onpenenurens BpoHCKOro 1 €ro CBOMCTBA.

19 | Jluneitapie oqHOpOAHBIE MU PepeHIInaNTbHbIE YpaBHEHUS BTOPOTO TOPSIIKA C TOCTOSTHHBIMH
KO3 PHUIIHEHTaMH.

20 | CtpykTypa oOLIero pemeHus: JUHEHHBIX OJHOPOAHBIX Au(depeHInanbHbIX YpaBHEHUS
BTOPOT'O MOPSAKA C MOCTOSHHBIMU K03 puninentamu.

21 | XapakTepUCTHYECKOE YpaBHEHUE Ui JMHEWHBIX OJHOPOIHBIX AuddepeHInanbHbIX
yYpaBHEHMsI BTOPOTro MOpsiAKa ¢ HOCTOSHHBIMU K03 unmenramu.




22

Bun obuiero peureHus TMHEHHBIX OJHOPOAHBIX MU depeHIMaTbHBIX YPaBHEHUS BTOPOTO
nopsiika € IMOCTOSIHHBIMH Ko duumeHnramu  is  ciiyyaeB, KOTrJa  KOPHHU
XapaKTEPUCTUUYECKOTO YPABHEHMS I CTBUTENbHBIC PA3JIUYHBIC YUCIIA.

23 | Bug obmero pemnieHus TUHEWHBIX OJHOPOAHBIX AU(QepeHINaTbHBIX YPaBHEHUS BTOPOTO
MOpsAIKa C  TOCTOSHHBIMH  KO3(pQUIMeHTaMu i1 CiIydaeB, Korja  KOpHHU
XapaKTePUCTHYECKOTO YPABHEHUS ICHCTBUTEIIbHbBIC OIMHAKOBBIC YUCIIA.

24 | Bux o0miero perieHust JUHEHHBIX OJHOPOIHBIX TU(QepeHIIMaIbHBIX YpaBHEHUSI BTOPOTO
nopsiika € TMOCTOSIHHBIMH — Kod(duumeHramMu  1ast  ciydaeB, KOrjJa  KOpHHU
XapaKTePUCTHUECKOTr0 ypaBHEHUS! KOMILIEKCHBIE YUCIIA.

25 | JIuneitHble HEOTHOPOIHBIE MU (epeHIInAIbHBIC YPABHEHUS N-0T0 MOPSIKA.

26 | CtpykTypa o01Iero penieHus JUHEHHBIX HEOTHOPOIHBIX U] depeHITMaTbHBIX YPaBHEHUS N-
Or0 MOpPS/IKA.

27 | Merox BapualMM MPOU3BOJBHBIX IOCTOSHHBIX JMJIi OTHICKAHUS YAacTHOIO pELICHUS
JMHEWHOTO HEOJHOPOAHOTO MG PEpEeHIINATHFHOTO YPAaBHEHUS! BTOPOTO MOPSIKA.

28 |IlpaBas w4acte cnemmanpHOoro Bujga JIHIAY 2-oro mopsimka ¢ MOCTOSHHBIMHU
kod(purmeHTamu.

29 | Merox HeompeAeneHHbIX KOA(P(GUIMEHTOB IS  OTBHICKAaHUS YAaCTHOTO  PEIICHUS
HEOJIHOPOAHOTO JTHUHEHHOTo auddepeHInaTbHOr0 YpaBHEHHsI BTOPOTo MOpsAKa ¢ MpaBon
YaCTBIO CIIEUAIBHOTO BHJIA.

30 | Ilonsarue unTerpanpHoil cymmbl GyHKIMU f(X,y) 3a1aHHON Ha IByMepHOi obnactu D

31 | JIBOIiHOI MHTETPA U €r0 TEOMETPUICCKUI CMBICII.

32 | CpoiicTBa ABOMHOTO MHTETpaIa

33 | JABykpatHsblii uHTerpan. CBOHCTBA JBYKPATHBIX HHTETPAJIOB.

34 | Beiuucienve ABOWHOTO MHTErpajia C MOMOIIBIO0 IBYKPATHOTO.

35 | Beiuucnenue ABOMHOTO MHTErpasia B IPSIMOYTOJIBLHOM cucTeMe KOOPAMHAT.

36 | Beruuciienue ABOWHOTO MHTETpalia B TOJISPHON CHCTEMEe KOOPIMHAT.

37 | Beruucnenue miomajei miockux Guryp 1 06beMoB TeJl ¢ IOMOUIbIO IBOMHOTO MHTErpaa.

38 | Beruncienne Macchl INTACTHHKH, KOOPIMHAT IEHTPA TSKECTH TUIOCKOH (HUTYPBHI.

39 | Ilonatue unTerpagbHoi cymmbl GyHkuuu f(X,y,z) 3alaHHON Ha TpeXMepHOH 00JIacTH

40 | TpoitHOl MHTETpAJ, CBOMCTBA TPOWHBIX HHTETPAJIOB.

41 | TpoitHol uHTErpas u ero GU3NYECKUil CMBICIL.

42 | TpexkpatHblii uHTerpas. CBoicTBa TPEXKPAaTHOIO MHTErpaa.

43 | CBs13b TPOWHOTO M TPEXKPATHOTO HHTETpAJIA.

44 | BpruucneHnue TpOHHOIO HHTErpaia B IPSIMOYTOJIBHOM CUCTeMe KOOPIMHAT.

45 | Beruncienue TpOWHOTO MHTETpaIa B IMIIMHAPHYECKUX KOOPJIWHATAX.

46 | Bpruncnenue TpoHHOro HHTErpaia B CPepuuecKUX KOOpAHHATAX.

47 | Beruncinenue o0beMa Tesa ¢ MOMOIIBI0 TPOMHOTO MHTETpasia

48 | BeruncieHne Macchl TeNa ¢ TOMOIIIBIO TPOWHOTO HHTETpaJia

49 | Bpruncienue KOOpJMHAT IIEHTPa Macc ¢ MOMOIIbI0 TPOWHOTO HHTErpaja

50 | Onpenenenne KOMIUIEKCHOTO uncia. KOMITJIeKCHasI TUTIOCKOCTb.

51 | JleficTBuS HaJ KOMIUIEKCHBIMU YHCIIaMU B alreOpandeckoit popme.

52 | TpuroHomeTpudeckas popMa KOMIUIEKCHOTO YHCTIA.

53 | JlelicTBUS HaJl KOMIUIEKCHBIMU YHCIAMU B TPUTOHOMETPHUECKOH hopme.

54 | Iloka3zarenbHas (hopMa KOMIUIEKCHOTO YHUCIIA.

55 | JleicTBuS Ha/l KOMIUIEKCHBIMU YHCIIaMH B MIOKa3aTelbHOM popme.

56 | IToHATHE QYHKIIMN KOMIUIEKCHOTO IEPEMEHHOTO.

57 | Crenennas u nokasarenbHas OKII. CpoiicTBa GhyHKIIUI.

58 | Tpuronomerpuyeckue @KII. CpoiicTBa.

59 | O6parnsie Tpuronomerpudeckue OKII.

60 | Jlorapudmuueckas OKII. CpoiicTna.

61 | JuddepenmupoBanue OKII. Ycnopus Komu-Pumana.




7.3.2. Kputepuu 4 HOPMbI OLlEHKH

®opma
Cemectp TPOBEACHUA . Kputepuu u HOpMBI OLIEHKH
NMPOMEKYTOYHOI
aTTecTalyuu
Crynent Habpan 85 u 6onee
«OTJIUYHOY OaJIJIOB TIO pe3ybTaTaM OCBOCHHS
Kypca
Crynent nHabpan or 70 no 84
«XOPOIIIOY 0aJUIoB MO pPe3yabTaTaM OCBOCHHS
4 DK3aMeH Kypca
Crynent nHabpan or 55 mo 69
«YIOBIETBOPUTEILHO 0aJIoB MO pe3yabTaTaM OCBOCHHS
Kypca
Crynent Habpan menee 55 6annoB
«HEYIOBIETBOPUTEIHHOY»
0 pe3yJibTaTaM OCBOCHHS Kypca
DK3aMeH  BBICTABIISICTCS 10 HAKOIMHUTEIHLHOMY PEUTHHTY, YYUTBIBAIOTCS BCE OAaJUTHI,

HOJy4EHHBIE CTYAECHTOM, IO BCEM YUEOHBIM MEPONPUATHIM, HPEAYCMOTPEHHBIM B JUCLMILIMHE.
Bricmiast maremaTtuka. M30pannblie paznensl BeIcIeil MaTeMaTuKu"




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

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, yueOHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
1 | Kapacesa, P. b. Psaner : yuebHoe mocobue / P. b. Kapacesa. YyeOHoe nmocodue 2022 9bC
— 3-e u3n., crep. — Cankr-IlerepOypr : «JIanb»
Jlanb, 2022. — 140 c. — ISBN 978-5-8114-
2053-7. — TekcrT : 2eKTpOHHBIN
2 | Xpymesa, U. B. Teopus BeposiTHOCTEH : yueOHOe mocobue / YyeOHoe nmocobue 2022 ObC
N. B. XpymeBa. — Cankr-IlerepOypr : «JIanb»
Jlanb, 2022. — 304 ¢. — ISBN 978-5-8114-
0915-0. — Texkcr : anexTpoHHbIH // JlaHsb :
3JIEKTPOHHO-OMOINOTEYHas ccTeMa. —
URL.: https://e.lanbook.com/book/210383
3 | Hemunosuy, b. I1. Juddepenunanbable ypaBHEHUS : yueOHOe VYuyebHoe nmocobue 2022 3BC
nocobue st By3oB / b. I1. JlemunoBuy, B. «Jlanpy»
I1. MoneHoB. — 6-e u3f., crep. — CaHKT-
[TerepOypr : Jlans, 2022. — 280 ¢. — ISBN
978-5-8114-9441-5. — TekcrT :
ANEKTPOHHBIHN // JIaHb : AIEKTPOHHO-
o6ubnmoreunas cuctema. — URL:
https://e.lanbook.com/book/195426
4 | Herrapesa O.M., MaremaTHKa B IpUMepax M 3ajavax : yueo. VYuebHoe nmocobue 2019 3BC
Kyp6enko JL.H., nocobue / O.M. [lertsapesa, JI.H. «ZNANIUM.COM»
Huxonosa I'.A., XKypb6enxko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Huxonosa, C.H. Hypuea. — Mocksa :
C.H. NH®PA-M, 2019. — 372 c. — (Bsiciuee

oOpaszoBanue: bakanaBpuar). - Tekcr :
a51eKTpoHHBIH. - URL:




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosinuTeIbHAS JIMTEPATypa
Tun (yueOHuk, yueoHoe KO‘HH%CTEO i
HAY4HOI
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJi0BOK) Ion u3nanus ondauorTexe /
n/n MeToinYecKoe nocooue,
HaumenoBanue
NPAKTHKYM, JP.) 3EC
1 | lumnaues B.C. Bricmas matemaruka : yaeOnuk / B.C. Y4eOHuK 2019 3BC
IlIumayes. — Mocksa : MH®PA-M, 2019. «ZNANIUM.CO
— 479 c¢. — (Bpricmiee oOpazoBanue). — M»
www.dx.doi.org/ 10.12737/5394. - Tekcer :
aNeKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716
2 | Pxesckuit C.B. Beiciias matemartuka : yueOnuk / C.B. VYuebHUK 2018 9BbC
PxeBckuii. - Mocksa : Ungpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Beiciee Mp»
obpa3zoBanmue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexTponHskIit. - URL:
https://new.znanium.com/document?id=337
456
3 | Hamwmros FO.M., XKypbenko | Martemaruka : yue0. mocooue / Y4eOHoe mocobue 2019 3BC
JL.H., HuxonoBa I'.A., KO.M. Jlanunos, JI.H. Xypbenko, «ZNANIUM.CO
Hukonosa H.B., Hypuesa I'.A. Huxonosa, H.B. Hukonoga, C.H. M»

C.H.; mon pen. XKypbenko
JI.H. , HukonoBoii . A. .

Hypuesa ; o pen. JI.H. XKypGenko,
I'.A. HukonoBoit. — Mockgra : UHOPA-M,




Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (yueOHuk, yueoHoe
nocooue, yueoHO-
MeToaH4YecKoe nocooue,
NMPaKTHUKYM, IP.)

T'ox m3panus

KoauuecTBo B
HAY4YHOI
onobamoTeke /
HaumenoBanue
IBC

2019. — 496 c. — (Bricuiee oOpa3oBaHue:
bakanaBpuar). - TekcT : AIEKTPOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832




8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

Ne

- HaumenoBanue Ccpbuika

1 | Springer Nature (ITonnotexcroBast koyutekius | https://www.springernature.com/gp/products

YKYPHAJIOB)

2 | Springer eBooks (IHonmuoTekcropas | https://link.springer.com/
KOJUICKIHSI 3JICKTPOHHBIX KHUT W3JaTeIbCTBA
Springer Nature)
3 | ELIBRARY.RU (onekrponnas 6ubmnoreka | http://elibrary.ru
HAYYHBIX TyOJIMKAITHiN)
8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus
Ne Haumenosanue IO PexBU3HUTHI )loron?pa
n/n (mata, HOMep, CPOK JeHCTBHUA)
1 [ WinPro 10 RUS Upgrd OLP NL | JoroBop Ne 757 or 04.07.2018, cpok neiicTBus -
Acdmc OeccpouHo;
KonTpakr Ne 1653 ot 14.12.2018, cpok aelictBus —
0ecCpoOYHO
2 | Office Stdandard 2013 Russian OLP | Koutpakt Ne 690 ot 19.05.2015, cpok ameictBus -
NL AcademicEdition OeccpouHO

8.5. Onucanne MaTepuaIbHO-TEXHHYECKOIi

00pa30BaTeIbHOIO MPOIecca Mo THCIUTLINHE

0a3bl, He0OXOAMMOM /ISl OCylIeCTBJICHUSI

n/n

HaunmenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, JadopaTopuii, MACTEPCKUX U
AP. 00bEKTOB /IS MIPOBeIeHHA
NPaKTHYECKUX U J1a00PaATOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

Aynutopust BeOKOH(pepeHInH.

VYueOHas ayAuTOPHS ISl IPOBEICHUSI 3aHSTHI
JIEKIIMOHHOTO THMA. YUeOHas ayIuTopus s
NPOBEJICHUST 3aHITUI CEMHHApCKOTo THIIA.
VYueOHas  ayauTopus Uil KypCOBOTO
NPOCKTUPOBAHUS  (BBITIOJIHEHHUST  KYPCOBBIX
paboT). YueOHast ayAuTOPHsI JUTS TIPOBEACHHS
IPYIIIOBBIX u WHIMBHyaTbHBIX
KOHCYJbTAllMid  Y4eOHas ayauTopus Juis
NPOBEJICHUS 3aHITUI TEKYIIEro KOHTPOJIS U
npomexxyrounoit arrectanuu. (YJIK-807).

OKpaH TEJIEBU3UOHHBIM,
MIPOYKEKTOP Ha LITaTHUBE.
IIPENoAaBaTeIbCKUM, CTYJIbA
MpenojaBaTesIbCKUeE. , Tpancnapant-
NepeTsHKKa, CUCTEMHBIN OJIOK.

HIMPMBI,
CTOI

[Tomemenue uisi caMOCTOSITENBHON PabOTHI
cryaenros (I'-401).

CTOmBI yYEHUYECKHE, CTYIIbS] YYCHUYECKUE,
IIK ¢ BbIxogoM B ceTb MIHTEpHET
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