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COI''TACOBAHO
3asenyrommii kabeapor "XuMmudeckas TEXHOJIOTHA U pecypcocOepexenue”
« » 20 I. M.B. KpaBnosa
(noonucy) (U.0. Damunus)
YTBEPXJIEHA

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokoi 3acemanus Ne 2 ot «12» 09 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"Beiciiast Maremaruka 1", "Beiciiag maremaruka 2",

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOCHUE JAHHOW JUCIUIUIMHBI HEOOXOJIMMO KaK
npeamectpyromee: "Ousnka", "Mexanuka'".

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1
JIMCUMIUTMHBI ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercs MaHHas TUCIUILIMHA!
"Briciiasg marematuka 1", "Briciias marematuka 2",

JIMCUMIUTUHBIL U TIPAKTHKH, ISl KOTOPBIX OCBOCHWE JAHHOM NUCHUIUIMHBI HEOOXOAUMO Kak
npeamectBytomee: "Ousnka", "MHxeHepHas U KOMIbIOTepHast rpaduka’.

3. Ilnanupyembie pe3yJibTaThl 00y4YeHUs

dDopmupyeMbie U HNuaukaropsl
KOHTPOJIMpYeMBbIe NOCTHKEHHUHA ILinannpyemMsble pe3y/ibTaThbl
KOMIIETEHIIUH KOMIIeTEeH LU o0y4eHus

(Ko ¥ HAMMEHOBAHUE)

(K01 ¥ HANMEHOBAHUE)

(OIIK-2) cmocoOGHOCTH
UCIIOJIb30BATh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JMCITUILINH B
npodeccCuoHaANBHOM
JEeSATEILHOCTH, IIPUMEHSTH
METO/IbI MATEMATHYECKOTO
aHajM3a u
MOJIETTUPOBAHHS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO
UCCIIENOBAHMS

(OIIK-2) ciocoben
UCIIOJIb30BAaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JOUCHUIIIIVH B
npodeccHoHaNBHOMI
ACATCIIBHOCTH, IIPUMCHATDH
METO/IbI MATEMATHYECKOTO
aHau3a ¥ MOJICIIMPOBAHUS,
TEOPETHUYECKOTO 1
SKCIICPUMCHTAJIBHOT'O
UCCIIeIOBAHHMS

3HaTh:

- OCHOBHBIEC MaTEMaTHYECKHE MOJICIN
NPUHSTUS PEIICHUN;
MaTeMaTH4YeCKHE METOJIbI M PUEMBI
00pabOTKH KOTMYECTBEHHOM
uH(pOopMaIMU

YMers:

- pemaTh TUIIOBbIE MATEMATUYECKUE
3a1aun; o0pabaTeIBaTh U
AQHAJIM3UPOBATh JaHHBIE JUIS
MOATOTOBKH aHAJTUTHUYECKUX
penIeHn i, SKCIIEPTHBIX 3aKIF0YEHUN
U PEKOMEHJanuin

BaneTs:

- MaTeMaTUYCCKUMH U
KOJIMYECTBEHHBIMH METOAaMHU
pelIeHUs! TUTIOBBIX OpraHru3allMOHHO-
YIPABJICHUYECKUX 33714,
MaTeMaTUUYECKOMN JIOTHKOM,
HE0OX0uMOM 111 HopMUpOBaHUS




dopmupyeMbie U
KOHTpOJIMpyeMble
KOMIIeTeHIIUH
(Kol 1 HAMEHOBAHUE)

HNuaukaropsl
AOCTHKEHU S
KOMIIeTeHIU I
(K01 1 HAMMEHOBAHUE)

Ilnannpyemble pe3y/ibTaThl
o0y4eHust

CY)KJICHUH 110 COOTBETCTBYIOIIUM
npoeccnoHaABHBIM Mpo0IeMaM

(OIIK-3) crmocoO6HOCTH
UCTIOJIb30BAaTh OCHOBHBIC
€CTECTBEHHOHAYYHbIE
3aKOHBI 111 HOHUMAaHUS
OKPY’KaroIllero Myupa u
SBJICHUM IIPUPOJIBI

(OIIK-3) ciocoben
UCIIOJIB30BaTh OCHOBHBIE
€CTECTBECHHOHAYYHbIC
3aKOHBI JIJIs1 IOHUMAaHUs
OKPYXKaroIlero Mupa u
SBJICHUM IIPUPOIBI

3HaTh:
- OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JTUCIUILUINH

YMeTh:

- HCHIOJB30BaTh MaTeMaTHYECKHM
A3BIK U MaTeMaTI/I‘IGCKYIO CI/IMBOJII/IKy
npu MIPUMEHEHUHN 3aKOHOB
CCTGCTBGHHOHaquBIX IOUCLHUIIJIINH B
podeCCHOHAIBHON JCATEIHHOCTH

Bnanets:

- HaBbIKAMU MIOHUMAaHUS
OKpYKalolllero Mupa W SBJICHUU B
paMKax M3y4yaeMou TUCUMILIUHBI




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 - -
Jlnddepennnanpabie NIEPBOIO MOPSIKA.
ypaBHEHUs
Monyns 9. Ip1l Pemienue /1Y 1 nopsiaka 3 2 - -
Jlnddepennunanpabie
ypaBHEHUs
Monyns 9. Jlek 2 Juddepenunanbabie ypaBHEHUS 3 2 - -
JluddepeHnnanbHbIe BTOPOTO MOPSIKA., JOIMYCKAIOIINE
YpPaBHEHUSA noHwxkeHus nopsaka. JJIOAY 2-ro
nopsiika
Monayns 9. IIp2 Pemenue /1Y 2 nopsaxa 3 2 - -
JludpdepeHnnaabHbIe
YpaBHEHMSI
Monayns 9. Cp JIHAY 2-ro nopsiaka. Meron Ditnepa, 3 2 - -
JlndpdepeHnnaabHbIe Meron Jlarpanxa.
YpaBHEHMS
Monayns 9. Ilp 3 Pemenne JIHY 2-ro nopsaxka. 3 2 - -
JludpdepeHnnaabHbIe
ypaBHEHHUS
Momyns 9. Cp Nzyuenue temsl "{uddepenunanbubie 3 67 - 46 3ananus 1-3,
Jluddepenunanbuble ypaBHEeHHS" MpoBEpsieMble BPYUHYIO,
YPaBHCHHUS Tectuposanwue on-line

(IpOMEKYTOUHBIE TECThI
1-2, UTOTOBBII TECT)




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyis 10. Cp OnpeneneHue ABOMHOTO U IBYKPaTHOTO 3 2 - -
KpaTHble nHTErpaisl uHTerpanoB. CBoicTBa IBOMHBIX U
JIBYKPATHBIX UHTETpaoB. Beruncienue
JIBOMHBIX UHTETPAJIOB B NIPSAMOYTOJIbHOMN
CUCTEME KOOpJIUHAT
Mopnys 10. IIp 4 Borunicnenue 1BOMHBIX HHTETPAJIOB B 3 2 - -
KpaTtHbie nHTErpabl MOJIIPHON CUCTEME KOOpIUHAT
Mogyns 10. Cp OrnpezeneHne TPOMHOTO U TPEXKPATHOTO 3 2 - -
KpatHble unTErpasnsl uHTerpanoB. CBOWCTBa TPOMHBIX U
TPEXKpPATHBIX UHTETPaJIOB. Borunicienue
TPOMHBIX UHTETPAJIOB B IPSMOYTOJIbHOU
CUCTEME KOOpJUHAT
Monys 10. Cp I'eomerpuueckue U puznveckue 3 2 - -
KpaTHble nHTETrpasbl MPUJIOKEHUS KPaTHBIX UHTErPajIoB
Monys 10. Cp N3yuenne tembl «KpaTHble HHTETPAIIBD» 3 70 70 3ananus 4-5,
KpaTHble HHTETpasbl [IPOBEPSIEMBIE BPYUHYIO,
TectupoBanue on-line
(MTpOMeXyTOUHBIH TecT 3,
MTOTOBBIN TECT)
Monayns 11. Cp Anrebpanueckasi, TPUTOHOMETPHUYECKast 3 2 - -
KomruiekcHbie U TI0Ka3aTesbHas (hopMa KOMILJIEKCHOTO
uncita. TOKII yrcaa. JeiicTBUA HaJ KOMILICKCHBIMH
ymucnamu. [lonarue pyHkuun
KOMIUIEKCHOTO apryMeEHTa.
Monyns 11. Cp Bunsl GpyHKIIMI KOMIUIEKCHOTO 3 2 - -
KommnekcHbie aprymenta. Jluddepennmpopanue
uuciaa. TOKII (YHKLIUU KOMITJIEKCHOTO apryMEeHTa.




DopMBbI TEKYLLET0

Bu .
o HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
A0 ThI (yueoHoOii padoThI) q, (HanMeHOBaHM e
P OLIEHOYHOI'0 CpeaCcTBA)
Monyns 11. Cp N3yuenune tembl «KoMruiekcHbIC Yynca. 3 46 - 46 3amanue 5, mpoBepseMoe
KomrmnexkcHeie TOKID» BpyuHYy10, TectupoBaHue
urcia. TOKIT on-line
(MpOMEXKyTOUYHBIN TECT 4,
MTOTOBBIN TECT)
ITA IIpomerxyTouHas arrectanus (3K3aMeH) 3 0,35 - -
Kontpons | Ok3amen 3 8,65 - - Bomnpocs! k 3k3aMeHy
NeNe 1-61
Hroro: 216 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumiune "Briciias maTematuka 1" ucnonb3yroTcs:

TEXHOJIOTHUS IUCTAaHIIMOHHOTO 00y4YeHHs B paMKax npoekTta «Pocaucrtanty;

TEXHOJIOTUS MOMYJIBHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (coaepikaHue y4eOHOTo
MaTepuaia KECTKO CTPYKTYpPUPOBAHO B ILIENSAX €r0 MaKCUMAalIbHOI'O YCBOCHHSI, COIMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAMHU YITPAXKHEHUH U KOHTPOJIS);

TEXHOJIOTHSl pa3BUBAIOLIEr0 oOyudeHus (IpoBeACHHE JIEKIMMA, MPAKTHUYECKUX 3aHATUH,
3a4éTa);

TexHojorus nuddepeHrpoBaHHOro o0yueHus (mpeasiaraloTcs 3a/laHus pa3InyHOro YPOBHS
CJI0’KHOCTH);

TEXHOJIOTHSI MHTEPAKTHUBHOIO OOy4YeHHUsS (OCYIIECTBISETCS JEATEIbHOCTh C MYJIbTUMEaNa
porpaMMaMu, HCIIOJIb30BAHUE PECYPCOB U BO3MOXKHOCTEH MIHTEpHET, KOMIIBIOTEPA).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

B xone neKkuMOHHBIX 3aHATHN 00ydaroleMycsi HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
u3ydaeMoi nuciuruiuHbl "Beicmas matemaruka 3". JKenaTeapHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
HOJIsl, HAa KOTOPBIX JeJaThb IOMETKH, MOMYEPKUBAIONIME OCOOYI0 Ba)XHOCTh TE€X WM MHBIX
TEOPETUYECKUX TTOJIOKECHHIA.

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJCTBE IPENoiaBaTeisi, Ho 0€3 ero HermoCPECTBEHHOT0 YyUacTHs.

CaMocrosiTenbHast paboTa CTYJEHTOB NPEIyCMATPUBAET BBHIIOJHEHHE HMPOMEKYTOUHBIX
TECTOB, 3aJaHUH, NMPOBEPSAEMBIX BPYYHYIO, COCTABICHHBIX M3 3a/1ad 110 TEMaM Kypca, UTOrOBOTO
TecTa Mo Kypcy, U3y4eHHE MaTepHUajoB JIEKUUH U 3JEKTPOHHBIX y4YEOHHKOB, OTBETOB Ha BOIPOCHI
CaMOKOHTPOJIS.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOMH
JIEATEIbHOCTH.

B Xoze MOAroTOBKM K IMPAKTUYECKUM 3aHATHAM CIENYET M3YyYUTh KOHCIEKTHI JIEKUUH, U
PEKOMEHI0BAaHHYIO JIUTEPATYPY, YUECTh PEKOMEH/IAINH ITPEIOAaBaTENs.

Ha nmpakTudeckux 3aHATHSX CTYIEHTHI pEHIatoT 3aa4 10J PYKOBOJICTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPETUIEHUS] U3yYEHHOI0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUS TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIeHHBIN
marepuai. llpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pELICHUs, HCXOAS U3
TEOPETHYECKUX IMOJOKEHUM H3ydaeMoro Kypca. Eciii CTyIeHT BUIUT HECKOJIBKO IyTE€H pEIIeHMUS,
TO OH JIOJDKEH CpPaBHUTh MX M BBIOpaTh caMblii pallMOHaIbHBIA. Pemenue 3agay U npuMepoB
clenyeT u3Naratb 1MoApoOHO, BBIYMCIEHUS pacloyiaraTb B CTPOTOM  TOPSIIKE, OTAETSSA
BCIIOMOTaTeNbHbIE BBIYMCIEHHS OT OCHOBHBIX. [loTydeHHBIN OTBET ClieAyeT NMPOBEPAThH CIIOCO0aMH,
BBITCKAIOMIMMH W3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeaeréHHOro THIa HYXHO
IPOI0JKATh JI0 IPUOOPETEHHs TBEPABIX HABBIKOB B PELICHUU.

Bo Bpems wu3ydeHHMs MOZyJs CTYJEHTbl CaMOCTOSITENIBHO BO BHEAYJIUTOPHOE BpEMS
BBITIOJHSIOT 33/IaHKsI Kypca W TPOXOJAT TectupoBanue ON-line. 3amanus pabothl, mpoBepsieMoit
BPYYHYIO JIOJDKHBI OBITh BBINOJHEHbI aKKypaTHO, MOCJEI0BAaTEIbHO, OOOCHOBAaHUE pELICHUS U
OTBET 00s13aTENbHBI B KAKOM 33aHUU.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koa koHTpO/IMpyeMoil KOMIIETeH UM HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 OIIK-2; OIIK-3 3ananus 1-6, npoBepseMble BPY4IHYIO.
1 OTIK-2; OTIK-3 Tectuposanue on-line (mpomexyTo4HbIe
TecThl 1-4)

1 OIIK-2; OIIK-3 Tectuposanue on-line (MToroBeIi TeCT)
1 OIIK-2; OIIK-3 Bompocs! k sk3ameny NeNe 1-61s5

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

7.2.1. 3aganue 1, npoBepsieMoe BPYYHYIO

(HaumeHo8anUe OYEHOUHO2O CPEOCMBa)

Tunosble npuMepbl 3aaHMI
Howmep BapuanTa 3a1aHus onpeenseTcs ¢ IOMOIIbI0 TaOIHIIbI o TIepBOi OykBe haMummn

CTYACHTA.

Br160p BapuaHTa 3a1aHus

A, ®, |B,M, B, X, O,
Byksa 3 X 10 IA|1,4C|E HII 3 I | K T, | JI,P
Neap. |1 2 3 4 5 6 7 8 9 10

3anaua 1. Jlansl auddepennnanbable ypaBHEHHS IEPBOTO MOPSAIKA C pa3AesIOIIUMUCS
NEePEMEHHBIMH U UX HayalbHble ycinoBus. HailTu obmue pemenus 3Tux ypaBHEHUH U ONpeAeuTh
YACTHBIE PEIICHNUS.

Homep F(x,y, y)=0 HauansHoe F(x,y,y)=0 HauansHoe
BapUaHTa 7 YCJIOBHE YCIIOBHE
1 a) ¥ —yx' =0 y(0)=1 6)(1+X2)y'—y=0 y(0)=1
2 a) Y-y =0 y(0)=1 5)(WLrxt )y —y=0 | YO)=1
r_ _ _ 0) x=0,y=0
3 )~ =0 y0)=1 y —(y+1)(x+1)=0
4 a)y'—yx\/;:O y(0)=1 6)y’sin2x—y—1:0 x=0,y=0
! ain 2 _
5 a)y'—ycosx:O y(0)=1 g)Y'sin“x-y=0 y(%jzl
' Vs 0) x=0,y=0
—ysinx=0 -0 vy=
° A mhY=e y'cos® x—(y+1)=0
7 a)V —(y+2)x-2)=0  y(0)=-1 6) 2w -1=0 y(1)=0
8 a)y’—(y+1)cosx=0 x=0,y=0 6)Xy2y'—2=0 y(1)=0
9 a) y'—(y+1)sin x=0 x=0,y=0 0) y’xcosy-1=0 y(1)=0




10 2) y'cos’x—y=0 y(0)=1 6)XY'— 1-y*=0 y(1)=0

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3ajaHus, NPOBEPSIEMbIE BPYYHYIO BBINOJHSIIOTCA CTYACHTaMHU CaMOCTOSITENIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIaHKE OTBETOB MOAPOOHbBIE PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOUHBIMU BbIYMCIEHUSAMU. PemeHus 3azad Morytr ObITh
BBIMIOJIHEHBI OT PYKH B TETPaAsX B KIETKY WU HaOpaHbl ¢ MOMOIIBIO peaakTopa ¢opmyin. Bce
rpaduKy JOJKHBI OBITH MOCTPOSHBI B CUCTEME KOOpAMHAT C coOojeHneM macmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAETCS Ha IPOBEPKY (POTO BBHIOJHEHHOTO 3a/IaHUSI.

Kpurepun oneHku:

3 Ganna — 3a MpeIoCTaBIEHHOE MOJIHOE U OOOCHOBAHHOE PEILICHHE 3a/1ad C MPUBEAEHHBIMU
dbopmynamu ais pacuéra;

2 Oaymta — MpU HAJWMYUUA HEJOYETOB B PEIICHUU (OTCYTCTBHH (OPMYI M TIPOMEKYTOUHBIX
BBIYHCIICHUN );

1 Gam1 — mpyu HAJIMYUU TPABUIIBHOTO OTBETA U OTCYTCTBUH PEIICHUS 3a/1a4;

0 6ayyI0B — IPU OTCYTCTBUH PEIICHHUS.

7.2.2. 3aganue 2, npoBepsieMoe BPYYHYIO
(HauMeHOBaHUe OYEHOUHO20 CPedCmaa)

Tunosble npuMepbI 3aaHMI

Howmep BapuanTa 331241 OnpeAessieTcs: C MOMOIIBIO TaOIHUIIBI 10 TIEPBOiA OyKBE (haMIITUU
CTYJEHTA.

Br160p BapuaHTa 3a1aHus

A, @, |B,M, B, X, O,
Byksa 5 < 0 I,9|40,4C|E,HII 3 W1 | K, T,100 | JI, P
Nemap. |1 2 3 4 5 6 7 8 9 10

3amaua 1. Jlano nuddepennnanbHoe ypaBHEHHE TIEPBOTO MOPSIIKA U €r0 HadaJIbHbIS
ycnoBusi. Haiitu o0liiee perienne 3Toro ypaBHeHHUs U ONPEACTUTh YaCTHOE PelIeHHeE.

Howep F(xy,y)=0 HavansHoe ycioBue

BapHaHTa

1 xy' —3y = x"e" Yo =6 % =1

2 y'cosx+ysin x=1 Yo=2,% =0
, Yy sinx T

3 +==— =1 X, ==
y ” Yo=1% =
’ y T

4 —==-2Inx =1 X, =—
Y= Yo=1% =
, 1

5 Xy +2y== Yo=1X%X =3

X
6 y' — Yy COS X = —CO0S X Yo =3 % =0
7 y' +2xy=e" sinx Yo=1%=0




8 X°y +xy+1=0 Yo=2,%=0

1
9 r_ t X=— :5, :l
y—-yuy oS X Yo Xo
! 2y 3 1
y w+l ( + ) Yo 5 Xo

3amaua 2. Pemuth quddepeHipaibHoe ypaBHEHHE IEPBOT0 MOPSIKA.

Ne | F(x,y,y)=0

1 xy'—y=xInx

2 xy'+2y=1Inx

3 xy' —y = x*sin x

4 Xy’ —y =arctg x

5 y' + yctg X = cos’® X
6 xy’:y+xcosz¥

xy'—y=xlInx

Xy'+y=Inx

(y*-3x)y' =y

2y

10 Xy' =Yy + xtg "

KpaTkoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

3anaHus, TPOBEPSIEMbIE BPYYHYIO BBINOJHSAIOTCA CTYACHTaMH CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOJIMMO MPUBOAUTDH B OJIAHKE OTBETOB MOJAPOOHbBIE PEIICHUS
KaX/I0M 3a7a4l CO BCEMH IPOMEXYTOUHBIMU BBIUMCIEHUSAMH. PemeHus 3amad MOryT OBbIThH
BBIMIOJIHEHBI OT PYKHM B TETPaAsX B KIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢gopmyi. Bcee
rpaduKy JOJKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOioJieHneM MmacmTaba. B ciydae

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

Kpurepum ouenku:

3 Ganna — 3a MpeloCTaBIEHHOE MOJIHOE U 0OOOCHOBAHHOE PELICHHE 3a/1ad ¢ MPUBEAEHHBIMU

dbopmynamu i pacyéra;

2 Gamia — Mpu HAJUYUUA HEJOUYETOB B PEIICHUU (OTCYTCTBUHU (HOPMYIT M MPOMEKYTOUHBIX

BBIYHCIICHHN );
1 6am — npu HATMYMK MPAaBUIBHOTO OTBETA U OTCYTCTBUHU PELICHHUS 3a7ay;
0 6a11710B — IpU OTCYTCTBUM PEIICHHUS.

7.2.3. 3apanue 3, npoBepsieMoe BPYYHVIO

(HauMeHoB8aHUe OYEHOUHO20 Cpedcmaa)

TunoBble npuMepbI 3a1aHNI

Howmep BapuaHTa 3a1a4u ONpeAessieTcsl C MOMOIIbIO TaOIHUIIBI 10 TIEpBOM OyKBE UMEHU
CTYJCHTA.

Bri6op BapuaHTa 3agaHus



A, © B, M B X, O
b > P ’ I, q E,HII | KT P
YKBa 3 X IO . I[, ;C , I, 3 9]—[ ) 9]—I—I -H’
Nemap. |1 2 3 4 5 6 7 8 9 10

3anaua. [lans! nugdepeHnmanbHble ypaBHEHUs BTOporo nopsiika. Haitu obuiee pemenue
ITUX YPABHEHUI.

Ne

F(xy.y'y")=0

1. ¥'—2y'+5y=0

o Y'tgx=y'+1

Y +16y'+64y =0

y'=2y'+65y=0

X yH _ Zyr — X3ex
11y" +12y' =0

y"—-2y'ctgx=0
4y"+3y'=0
y'-y'~6y=0

Xy —y =xsin x
y"+12y'+40y =0
10y"-y'=0

y"+8y'+20y =0
y"'-2ytgx=0
11y"+12y' =0

A e T A e e R A e A el

xy" —y' = x?arctg x
y"+2y'ctgx =0
y'+2y'-3y=0

X yu _ yl — X3ex
y'+3y'+2y=0
11y"+12y' =0

y'+2ytgx=0
y"+8y'+20y =0
11y"+12y'=0

y'tgx=y' +1
yl!+yl_2y:O
y'—4y"'+3y=0

10

RSN R el o o

y"+3y'tgx=0




2. 2y”_3yl — 0
3 49y"-14y'+y=0

Kpartkoe onucanue ¥ perjiaMeHT BbINOJTHEHHUS

3ajgaHus, NOpPOBEPSEMbIE BPYUYHYIO BBIIOJHSIOTCA CTYACHTAMU CaMOCTOSATEIBHO BO
BHEAYAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOIMMO MPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
KOKIOW 3aJauyud CO BCEMHU IPOMEKYTOYHBIMU BBIYMCICHUSMU. PemeHus 3amad MoOryt ObITh
BBINOJIHEHBI OT PYKH B TETPaJsaX B KIETKY HJIM HaOpaHBI C MOMOLIbIO penakropa ¢opmyn. Bcee
rpaduKu JOHKHBI OBITH MOCTPOCHBI B CHCTEME KOOpJAMHAT C coOnrojeHueM macmraba. B cinydae
PYKOIHMCHOTO BapHAHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BHIOTHEHHOTO 33 JaHHS.

Kpurtepuu onenku:
3 Gamna — 3a mpeOCTaBIEHHOE MOJIHOE M 00OCHOBAaHHOE PEUICHUE 3a/1a4 C MPUBEIEHHBIMH

dbopmynamu s pacyéra;

2 Oamna — MpU HAIMYMKA HEAOYETOB B PEIICHHH (OTCYTCTBUH (OPMYIT M IMPOMEKYTOUHBIX
BBIYHCIICHHH );

1 6amu1 — npu HAJIMYKMU TIPABWIIBHOTO OTBETA M OTCYTCTBUU PEIICHUS 3a/1a4;

0 6ay1710B — IpU OTCYTCTBUM PELICHHUS.

7.2.4. 3ananue 4, npoBepsieMoe BPYYHYVIO

(HaumeHoB8aHUe OYEHOUHO20 CPedcmBa)

Tunossle npuMepsl 3a1aHUl

Howmep BapuaHTa 3a/1a41 OnpeessieTcsi C MOMOIIbIO TaOIUIIBI 110 epBOi OyKBe OTYECTBA
CTYICHTA.

Br10op HOMepa BapuaHTa

byksa g(D, ?{M’ % ra 4,4,C |EHIT | XK O3 | W I | K T, |J,P
Nemap. |1 2 3 4 5 6 7 8 9 10

3anaua 1. [Toctpouts 001aCTh MHTEIPUPOBAHUS, U3MEHUTH MOPSIIOK UHTETPUPOBAHUS B
WHTErpae.

Ne
-3 0

1 Idx j f(x, y)dy
-2 67 42
4 X

2 Idxj f(x, y)dy
1 1

3 .l[dxz_[X f(x, y)dy
—

4 Idy I f(x, y)dx
0 0

5 .l[dxxjic (x, y)dy
-2 X-3




0 x=2
6 Idx jf X, y
-2 —(x+2)
6 6oy
7 jdy jf
0 —
2 X
8 Idx J'f(x, y)dy
-1 x*-=2
1 Jax
9 Jax [ f(xy)dy
0 2x—x?
2 ax—x?
10 Idx If(x, y )dy
0 X
3anada 2. Beluuciuth ABOMHBIC HHTETPAIbL.
No
1 &chostydxdy,ecnnD: x=1,x=3,y=%,y=%
X
2 -gx2+y2dXdy’ean D: x=2,y=X, y=2X
3 szydxdy, ecn D@y =0, y =+/2ax—x?
dxd D: x=1x=2y=2,y="=
4 Hxsm xydxdy, eciu x=1Lx=2y= 5’ Y 5
5 J'J'4yezxydxdy,ecnn D: x:%, x=Ly=In2y=In4
D
6 J'J'Byexydxdy,ecnn D: x+y=0,y=0,x=1
D
7 J‘Jﬁdxdy,ecm D:y=2x,x+y=0,x=3
1 C oy Dy oy —
8 gmdxdy,ecm D: y=3x,y=x,x=3
9 II(Sxy+18x2y2)dxdy,ean D: x=1y=-x%y=3/x
D
10 ”(4y+3)dxdy, ecmu D: x+y=2,y=0, y:\/;
D

KpaTKOC OIMMCAHUE U PErJTAMEHT BBINMMOJHCHUSA

3amaHusi, TMpOBEpsiEeMble BPYYHYIO BBIOJIHSIOTCS CTYACHTAMH CaMOCTOSITEIIBHO BO
BHEAYJAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOMMO TPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
KaXI0M 3aJa4yll CO BCEMH NPOMEXYTOUHBIMU BBIUMCICHUSAMH. PemeHus 3amad MoOryT OBIThH
BBITIOJTHEHBI OT PYKH B TETPAAsAX B KJIETKY WJIM HaOpaHbI C IMOMOINBIO pernakTopa ¢dopmyin. Bee
rpaduKy JOJDKHBI OBITH MOCTPOSHBI B CUCTEME KOOpPAMHAT ¢ coOiojeHueM MmacmTaba. B ciydae

PYKOITMCHOTO BapuaHTa, PUCHIJIAeTCS Ha IPOBEPKY (POTO BHIIOJHEHHOTO 3a/IaHUSI.



Kputepun onenkmn:

2 Gajuta — 3a MPEIOCTaBICHHOE TIOJIHOE U 0OOCHOBAaHHOE PEIICHHE 3aa4 C MPUBEAEHHBIMU
dbopmynamu A pacuéra;

1 Gamn — npu HAJMYUK HEJOYETOB B pemieHHH (OTCYTCTBHH (OPMYJT U MPOMEKYTOUHBIX
BBIYHCIICHHN );

(0 6ayuIOB — TIPU OTCYTCTBHH PEUICHHUS

7.2.5. 3aganue 5, npoBepsieMoe BPYYHYIO

(HauMeHoB8aHUe OYEHOUHO20 CPedCmaa)

TunoBble npuMepsbI 3aJaHNIH

Howmep BapuanTa 3a/1a4u ONpeAesieTCsl C MOMOIIBIO TaOIHIIBI 110 TIEPBOH OYKBE OTYECTBA
CTYJCHTA.

Br160p BapuaHTa 3a1aHus

byksa g’ , ?{M’ % ra  4,4,C | E H,II :))’K’O’ no|KT, | JL,P
Nemap. |1 2 3 4 5 6 7 8 9 10

3anayva 1. [IpeoOpa3oBaTh K NOJSPHBIM KOOPAMHATAM M BBIYUCIIUTS.

ﬂ(x2+y2)2dxdy, ecn D: x*+y°-x=0, y<X
D

ﬂxyzdxdy, ecmn D: X*+y? <4y, y>-—X
D

,”(x2+yz)2dxdy,ecm/1 D: xiy?=d y20.y> 3x
D

dxdy, ecmu D: x*+(y—1F =1 x>0

nyzdxdy, ecmn D: X°+y?=4x, x+y>0

D
”1/5—x2—y2dxdy, ecmn D: x*+y?=4, x*+y’=1
D

H 22y 5 dxdy, ecmu D: x2+y2+2y:0, x>0
b X Y

X—y?Jdxdy, ecmu D: x*+y?—2x=0
J[(x=y*)e

D
J'J‘sinwlx2+y2dxdy,ecmD: X2 +y* =72, xP+y?<4n®
D

3anaua 2. Pemuts 3agauy.

Haiiti Maccy nuacTuaky D, ecii IIOTHOCTE 44 = 7X° + 2V,
D: x=1 y>0, y*>=4x

Haittu maccy mnmactunku D, eciiv mIOTHOCTD 1t = x2y ,
2 2

X—+y—=1, y>0, x>0
16 4




Haiitu Maccy nnactunku D, ecu niotHocTs 1 = 3X%Y,

3 2 2
D: x*+4y°=4=1 y=>0
4. Haittu maccy nnactunku D, ecnu mimotHocTh 1 = 3XY,
4 2 2
X Y , y=0, x=0
100 25
Haiitu maccy ninactunku D, ecnu miiotHoCcTh ft = ——,
5 X+Yy
D: y—x=0, y-2x=0, x=2
6 Haiitu Maccy mnactunku D, ecu motHoCTs 12 =3X°Y?,
D: xy=4, x+y+5=0
. Haiiti maccy mnactunku D, ecnu miIoTHOCTh (1 = 2 Xy,
D: y=x° x=0, y=2-x
Haiitu maccy mnactunku D, ecinu miioTHOCTh (1= XY,
8
D: y=3x, x=3y, x+y=4
9 Haiitn mMaccy mnactuaku D, ecm miotHOCTS £ = 3X°Y°,
D: x?+4y*=4, y>0, x>0
10 Haiiti maccy mnactunku D, ecnu miioTHOCTh 1 =3X+ Y,

D: y=2x, x=2y, xy=2

KpaTkoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

3amanus,

IIPOBEPSIEMBIE  BPYYHYIO BBINOJHAKOTCA CTYJEHTaMH CAMOCTOSITEIIBHO BO

BHEAYJAUTOPHOE BPEMsl, IIPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIIEHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH TIPOMCKYTOYHBIMU BBIYHCIICHHUAMU. Pemenns 3agaa4 MOT'YyT OBITH
BBITIOJIHEHBI OT PYKH B TETPaJsiX B KJIETKY HJIM HaOpaHbl ¢ MOMOLIbIO penakTopa ¢opmyn. Bee
rpaduKu JOHKHBI OBITH MMOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHneM Macmraba. B ciydae
PYKOIMCHOT'O BapHAHTa, IPUCHUIAETCS Ha MPOBEPKY (POTO BHINOTHEHHOTO 3aJaHHSL.

CTYyJICHTA.

Kputepun onenkmn:
3 Ganna — 3a MPeOCTABIEHHOE MOJIHOE U OOOCHOBAHHOE PEILIEHHE 3a/1ad ¢ MPUBEAEHHBIMU
dopmymnamu ais pacuéra;
2 Gamia — Npu HaJUYUUA HEJOUYETOB B pPEIICHUH (OTCYTCTBUHU (HOPMYIT M MPOMEKYTOUHBIX
BBIYHCIICHHN );

1 Gaymt — IIpH HAIMYHHU [TPABUJIIBHOI'O OTBETA U OTCYTCTBUH PCIICHUSA 3a/1a4,

0 6anmIoB — Npu OTCYTCTBUH PEILICHHS.

7.2.6. 3aganue 6, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHOYHO20 CPeocmsa)

Tunossle npuMepsl 3a1aHU
Howmep BapuanTa 3a1aun onpeensiercs ¢ HTOMOIIbI0 TaOIHIIbI IO TepBoi OykBe pamMuinu

Br160p BapuaHnTa 3a1aHus

Byksa g’q” ];(’M’ }% ,A|0,4,C|EHII éK’O’ W1 | K, T, 10 | JI, P
Negap. |1 2 3 4 |5 6 7 8 9 10

3agayva 1. HaiiTu MOyJib M TJIaBHOE 3HAYEHUE apTyMEHTa KOMIUIEKCHBIX YUCEJ, 3aM1CaTh
3TO YUCJIO B TPUTOHOMETPUUYECKON U MOKa3aTeNIbHOU (hopMax.




Ne OyHKIUU
1 z2=4+3i
2 z=3-4i
3 z=—7+3i
4 z2=4-3i
5 2=-2-2i
6 1=-2+2i
7 z=2-5i
8 z=1-i
9 z=1+i
10 z=-1-i
3agada 2. Beruucnure.
No
[1+iJ§]w
1 2) 1-i
(—2+2ij2
2 a) -1-2i
6) 31—i-31-i
(—1+ 2ij2
3 a) -1-2i
6)3\/l+i -3\/1+i
(—1+ Zijﬁ
4 a) -1-2i
6) 3\/—1+i -3\/—1+i
[—1+ij6
5 a) -1-2i
6 VT4
6

(—1+ij6
\ 1=




6) 3\/2+2i -3\/2+2i

( 1+i jﬁ
p\-1-2i

5
6) Y-2+2i-4-2+2
(—1+ 2i T
8 a) -1-2i
6) VY-2-2i-¥-2-2
40
(1+ iv2 ]
9 2) -1-i
6) V-3-3i-¥-3-3
40
(l+ i/5 J
10 2) 1-1
6) Y-3+3i-Y-3+3
3anmada 3. Haiiqute 3HaYeHne NEHCTBUTEIBHON U MHUMO YacTel GyHKIUH.
Ne @yHKIUA, OTPE3OK
1 w=1-i-17°
2 w=7+i2°
3 w=17-i
4 w=1-1°
5 o= i
Zz
6 w=12-72
7 w=e"’
8 W= 1
YA
9 w=2
z
10 ®=7°+i
3anava 4. Jlana pyHkuus o = 7- 7% . Haiitn 3HaucHHe (GYHKIIUM pU 33JJaHHOM 3HAYEHHH Z.
Ne OyHKIUU




1

2=4+3i
2 z7=-7-3i
3 7= 743
: 7=4-3i
S 7 =242
6 7=-2-2i
! z=2-5i
8 z=1-1i
9 z=1+i
10 z=-1-1i

3agada 5. Haiitu Ln z.
No z
1 i
2 —i
3 -1-1i
4 3-2i
5 2-2i
6 2+2i
7 4 — 4
8 —4-4i
9 5-5i
10 —5+5i

3amaua 6. [Tonw3ysce yenosusimu Ko — Pumana, BBISICHUTS, SIBISETCS T () YHKITHS a)(z)
muddepeHpyeMoit XoTs Obl B OJHON TOUKE.

Ne NHurerpaist

1 COZE-Z




2 w=|-z

3 0=z’
4 w=1

5 w=1-Rez
6 w=|7-Rez
7 w=17-1

8 w=|z-Imz
9 w=2-Imz
10 @=2"+]

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

3a)1aH1/1$1, MMPOBEPACMBIC BPYYHYIO BBIIIOJHAKOTCA CTyACHTaMU CaMOCTOATCIIBHO BO
BHEAYJAUTOPHOE BpEMsl, IPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIIEHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH IIPOMCKYTOYHBIMU BBIYHUCIICHHUAMU. Pemenns 3aga4 MOT'YyT OBITH
BBITOJIHEHBI OT PYKH B TETPaJsiX B KJIETKY HJIM HaOpaHbl ¢ MOMOLIbIO penakTropa ¢opmyn. Bee
rpaduKu JOHKHBI OBITH MOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHneM Macmraba. B ciydae
PYKOIMCHOTO BApHAHTA, IPUCHUIAETCS Ha MPOBEPKY (POTO BHINOTHEHHOTO 33 JaHHSL.

Kpurepun onenkmn:

3 Ganna — 3a MpeloCTaBIEHHOE MOJIHOE U 0OOOCHOBAHHOE PELICHHE 3a/1ad ¢ MPUBEAEHHBIMU
dopmymnamu ams pacuéra,

2 Gamia — Mpu HaJUYUKA HEJOUYETOB B PEIICHUU (OTCYTCTBUHU (HOPMYIT M MPOMEKYTOUHBIX
BBIYHCIICHHN );

1 Gann — mpu HaJIMYKK IPABUILHOTO OTBETA M OTCYTCTBUU PELICHMS 3a/1a4;

0 6anmIoB — Npu OTCYTCTBUH PELLICHHUS.

7.2.7. TunoBble BONPOCHI U3 0AHKA TECTOBBIX 3a[aHUH [JIsI MPOMEKYTOYHOr0 H
UTOTOBOI'o TCCTUPOBAHUSA

3aganue Nel

HuddepenunanbHoe ypaBHeHUE 1-To MOpsIKa CUMBOJINYECKH 3aITUCHIBAETCS B BUJIE

Bri6epute onuH 13 4 BApHAHTOB OTBETA:

F(X! Y, y') =0




F(X’ Y, y” y”) =0
F(y,y',y") =0
F(x,y,y)=0
3aganue No2
YacTHbIM pemieHueM qudQepeHInaIbHoro ypaBHeHus 1-To mopsaka sBisercs: pyHKIus

Bbl6CpI/lTC OJHUH U3 4 BAPUAHTOB OTBCTA:

y= (D(X’Cl’cz)
y= (D(Xv y,C)
y =o(x,cl,c;)

y =o(x,c;)

3ananmne Ne3

JuddepernunanbHble ypaBHEHHS CBA3BIBAIOT

BBI6€pI/IT€ HECKOJILKO u3 4 BapUAaHTOB OTBCTA:

HE3aBUCHMYIO IEPEMEHHYIO U UICKOMYIO (DYHKITUIO
UCKOMYIO (PYHKIIMIO U €€ IPOU3BOAHYIO
HE3aBUCHMYIO NIEPEMEHHYI0, UCKOMYIO (DYHKIIMIO U €€ TIPOU3BOTHYIO

IIPOU3BOIHBIE (PYHKIIUHU PA3IUYHBIX [TOPSIKOB

3aganne Ned

Crannaptayto GopMy 3anucu Y +POY+Q(X) =0 pyeer ypaBHEHUE

BBI6€pI/ITC OIHUH N3 4 BApUAHTOB OTBCTA:

C pa3AEISIOUIUMUCS TEPEMEHHBIMU
JIMHENHOE
OJIHOPOJIHOE

bepnymm

3aganmne Ne5



Pemennem nuddepeHmansHOT0 ypaBHEHHS SIBIISIETCS

Bbl6CpI/lTC OJHUH U3 4 BAPUAHTOB OTBCTA:

YHUCJIO0

byHKIIHS
POU3BOIHAS PYHKIIUU

apryMeHT (QyHKIHH

3aganue Ne6

[MopsinkoMm muddepeHInaTBHOTO ypaBHEHUS Ha3bIBACTCS

BriGepute ovH U3 4 BapuaHTOB OTBETA:

HAUBBICIIUHN MOPSAOK MIPOU3BOIHON (pyHKIIUN
HaUBBICIIMHI MOPSIOK TEPEMEHHOM X
HAUBBICIIUHN TOPSAAOK QYHKINHU Y

YUCJIO MPOU3BOJHBIX, BXOAAIINX B YPABHCHUC

3aganmne Ne7

C nomoubio nofctanoskn . & Y pemaercs AuddepeHnranbHoe ypaBHEHHE

BI)I6€pI/ITC HECKOJILKO u3 4 BAapUAHTOB OTBCTA:

C pa3IeNAIOIUMUCS TEPEMEHHBIMU
JIMHEHOE

OJHOPOJHOE

bepnynnu

3amanne Ne8
y

X

JuddepennnanbHoe ypaBHEHUE BUAA SABJISIETCS] YPABHEHHEM

BriOepute oauH U3 4 BapuaHTOB OTBETA!

C pasacCIAIOIMUMUCA IIEPEMCHHBIMU

OJTHOPOJTHOE



B NOJHBIX AuddepeHnnanax

JIMHEHHOEe

3aganue Ne9

JuddepennnanbHoe ypaBHEHHE BUAA P(X)Qu()dx + P, (x)Q,(y )dy =0 SIBJISIETCSA YpaBHEHUEM

BriOepute oauH U3 4 BapuaHTOB OTBETA!

C pa3IeISIONIMMHUCS TIEPEMECHHBIMU
OJTHOPOTHBIM
B MOJTHBIX A depeHuaiax

JIMHEUHBIM

3amanue Nel(

JuddepennnanbHoe ypaBHEHHE TIEPBOTO MOPSIKA PEHIaeTCs ¢ TOMOIIBIO

Br16epute oauH U3 4 BapuaHTOB OTBETA!

OJTHOKPAaTHOT'O MHTETPUPOBAHUS
b depeHIIMpOBaHUS
JIBYKPaTHOI'O MHTEIPUPOBAHHUS

JIBYKpaTHOTo 1u(hepeHIupoBaHHs

3aganue Nell

JuddepennnanbHoe ypaBHEHHE BUAA P(x; y)dx +Q(x; y)dy =0 SIBJIIETCSL ypAaBHEHUEM

BriOepute oauH U3 4 BapuaHTOB OTBETA!

C pa3esIOIIMMHKCS IEPEMEHHBIMU
OJIHOPOJHBIM
B MOJIHBIX Au(depeHnnanax

JIMHENHBIM

3aganue Nel2



Y_,
X

C IIOMOIIBIO IMTOACTaAHOBKH PEeIACTCA YPaBHCHUC

BriOepute oauH U3 4 BapuaHTOB OTBETA!

C pa3ICIAIONIMMUCS TIEPEMEHHBIMU
OJTHOPOJTHOE

B MOJTHBIX AuddepeHimanax

JIMHENHOE
3aganue Nel3
Y __ ¢ (xdx
JuddepennnanbHoe ypaBHEHHE BUIA fi(y SIBIISICTCS yPAaBHCHHEM

Br16epute oaus U3 4 BapMaHTOB OTBETA!

C pa3eNAIOIIUMUCS IEPEMEHHBIMU
OJTHOPOJIHOE
B NOJHBIX AuddepeHnnanax

JIMHENHOE

3aganue Neldq

OO6uMm pemenneM auddepeHnnanbHOro ypaBHeHHs 1-0ro nopsaka sBisercs: QyHKIusS

Br16epute oauH U3 4 BapuaHTOB OTBETA!

y="f(xy)
y =o(x,c)
y =o(X,¢,)
y =o(X)

3amanne Nel5
Ecnm npu yMHOXKEHHH Ka)XI0T0 apryMeHTa (yHKIIMY Ha TTPOU3BOJIBHBIA MHOXKHUTEH A BCSI

/1”’T_ (A y)=2"-F(xy)

(GyHKIMS yMHOXAETCS Ha e , TO 3T0 — auddepeHnnanbHoe

ypaBHEHUE



BriOepute oauH U3 4 BapuaHTOB OTBETA!

C pa3IeISIONIMMHUCS IEPEMEHHBIMU
OJTHOPOJTHOE
B MOJTHBIX AuddepeHnanax

JIMHENHOE



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Bomnpocskl Kk 3k3aMeHy

Kakue ypaBHeHust Ha3biBatoTcs nuddepennmansasiMu. [Ipumep.

Uto Ha3piBaloT penienneM auddepennnansHoro ypapuenus. [pumep

Uto Ha3bpIBAIOT OOIIKM peneHueM s nud@epeHnuanbHoro ypaBHeHus (n-oro nopsijika)

1
2
3 UTo Ha3bIBAIOT HAYAJIBHBIMH YCIOBHIMHU 111 tuddepennmansaoro ypasHeHus. [pumep
4
5

Teopema Komm o cymectBoBanuu pemeHust auddepeHnnanbHoro ypaBHeHus 1-oro
nopsiiKa

Jlnddepenumansubie ypaBHeHus 1-0ro nopsijka ¢ pa3aeisiiolMMHICS TePEeMEHHBIMHU.

Onnopoansie /1Y 1-ro mopsiaka.

6
;
8 Jluneitnbie JIY 1-ro nopsiaka.
9 Ypasuenus bepuymmu.

10 | YpaBHeHus B MONHBIX AuddepeHImagax

11 | Vpasuenus Jlarpanxa u Kuepo.

12 | duddepenunansubie ypaBHEHUs 2-0r0 MOPSAKA, TOMYCKAIOIIME MOHIKEHHE mopsiaka 1-
OT0 TUIIA U METOJT OTBICKAHUS UX PEIICHUS.

13 | duddepennuansapie ypaBHEHUST 2-0T0 TOPSKA, JOIMYCKAIOIINE TOHMWKEHUE TOpsIKa 2-
Oro THUIA U METOJ] OTBICKaHMsI UX PELIEHUS.

14 | duddepenumansHbple ypaBHEHUs 2-0r0 MOPSAAKA, JTOMYCKAIOIIME MOHWKEHHE Mopsaka 3-
€ro TUIA ¥ METOJI OTBICKAHUS UX PEIICHUS.

15 | JIuneitnble ompHOpOAHBIE TU(D(epeHMalbHbIE YpaBHEHUSI N-0r0 MOpsIKa, CBOMCTBA €ro
pELICHU.

16 | Ctpyktypa obmiero pemenns JIO/[Y n-oro nmopska.

17 | Onpenenenne AMHEWHOW 3aBUCHUMOCTH (QYHKIUIH. YCIOBHUSA JIMHEHHOM 3aBUCUMOCTH H
JIMHEHHON HE3aBUCUMOCTH JBYX QYHKIUH.

18 | Onpenenurens BpoHCKOTo 1 ero cBOMCTBA.

19 | Jluneitnble oaHOpoaHble nu(GepeHIualbHble YpaBHEHHS BTOPOrO HOpsiAKa C
MOCTOSIHHBIMH KO3 (QULIMEHTaMU.

20 | CtpykTypa oOuiero pemeHus JUHEWHBIX OIHOPOJAHBIX AU (hepeHIIHaNbHBIX YpaBHEHHS
BTOPOT'O MOPSAKA C MOCTOSHHBIMH K03 puiieHTamu.

21 | XapakTepuCTHUECKOE YpaBHEHUE I JIMHEWHBIX OJHOPOJHBIX JAuddepeHIInaIbHbIX
ypaBHEHHUS BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 puienTaMu.

22 | Bug obmero pemnieHus JMHEHHBIX OJHOPOAHBIX AU(QepeHINaTbHbIX YPaBHEHUS BTOPOTO
nopsiika € TOCTOSIHHBIMH ~ Kod(dduimentamMmu Uit ciiydaeB, KOrJa  KOPHH
XapaKTEPUCTHUECKOTO YPaBHEHHUS ACUCTBUTEIbHbBIC Pa3IMYHbIE YUCIIA.

23 | Bug o0mero pemnieHus JHHEHHBIX OJHOPOAHBIX AH(QepeHINaTbHBIX YPAaBHEHHS BTOPOTO
nopsiika € TOCTOSIHHBIMM KO3 (duImeHTaMu  Juid  cllydaeB, KOrja  KOpPHHU
XapaKTEPUCTUYECKOTO YPABHEHMS IEVCTBUTENbHBIE OJMHAKOBBIC YHCIIA.

24 | Bug o0mero pemnieHus JUHEHHBIX OJHOPOAHBIX AU(QepeHINaTbHbIX YPaBHEHUS BTOPOTO
HOpSaKa C  TOCTOSIHHBIMH  KO3((HUIMEHTaMH Il CIy4aeB, KOr/la  KOpPHH
XapaKTEPUCTHUECKOTO YPaBHEHUS KOMILICKCHBIC YUCIIA.

25 | Jluneitapie HeOqHOPOAHBIC MU PepeHITAIbHBIC YPABHEHUS N-0T0 MOPSIIKA.

26 | CtpykTypa OOIIEero pereHus: TUHEHHbIX HEOTHOPOAHBIX MU PepeHIIMATbHBIX YPAaBHEHHS
N-0ro MopsiJIKa.




27 | Meron BapuauuM TPOU3BOJBHBIX IOCTOSHHBIX JJIsi OTHICKAHMS YAacTHOIO pELICHUS
JMHEHHOTO HEOJHOPOAHOTO MG PEepeHIINATIHLHOTO YPABHEHUS! BTOPOTO TOPSIIIKA.

28 |IlpaBas 4yacth cnemuanpHoro Buma JIHJY 2-oro mopsaka ¢ MOCTOSHHBIMHU
K03 punreHTamu.

29 | Meron HeompeaeneHHbIX KOI(DPUIMEHTOB 11 OTBICKAHHMS YAaCTHOTO  pPELICHHS
HEOJHOPOAHOTO JIMHEHHOTO nu(dHepeHInalIbHOTO YpaBHEHHSI BTOPOTO HOPSIIKA C MPaBOi
YacThIO CIEIIMATILHOTO BUJIA.

30 | Ilonarue unTerpampHol cymmont ¢pynkuuu f(X,y) 3agaHHoi Ha 1ByMepHO# obnactu D

31 | /IBoitHOI MHTETpa] M €r0 TeOMETPUUCCKUI CMBICI.

32 | CoiicTBa IBOWHOTO MHTErpaa

33 | ABykpatHblii naTerpan. CBOWCTBa IBYKPATHBIX HHTETPAJIOB.

34 | BeiuucneHnue JBOMHOrO HHTETpaia ¢ MOMOIIBIO IBYKPaTHOTO.

35 | BeruucieHne ABOWHOTO MHTETpalia B MPSIMOYTOJILHOM CHCTEME KOOPIMHAT.

36 | BeiuucneHnue ABOMHOrO MHTErpaja B NOJISPHON CHCTEMEe KOOpMHAT.

37 | Beruncnenue miuomnaaei miockux Gpuryp u 00beMoB Tl ¢ TOMOIIBIO IBOHHOTO HHTETpaIa.

38 | Beiuucnenue Macchl INIACTUHKH, KOOPJMHAT LEHTPA TSKECTU TIIOCKON (UTYPHIL.

39 | Ilonsarue unTerpansHoil cymmont ¢pyukiuu f(x,y,z) 3aJaHHOM Ha TPeXMEPHOI 06acTn

340 | TpoitHO# HHTETpAaJl, CBOICTBA TPOMHBIX HHTETPAJIOB.

41 | TpoifHOM UHTErpall U €ro (U3NIECKUN CMBICII.

42 | TpexxparHbiii nHTErpasi. CBOMCTBA TPEXKPATHOTO MHTETpAJIA.

43 | CBsi3b TPOMHOI'O U TPEXKPATHOTO MHTErpaja.

44 | BeiuucneHue TpOMHOTO HHTErpajia B MPSIMOYTOJIbHOW CHCTEME KOOPAMHAT.

45 | BeluucieHue TpOHHOT0 MHTErpasia B HIUINHAPUIECKIX KOOPJMHATAX.

46 | Bpruucienue TpOMHOIO HHTErpaia B CPepruuecKux KOOpAHHATAX.

47 | Beruucnenue o0bemMa Tena ¢ MoMOIIbI0 TPOMHOTO HHTETpalia

48 | Bpruucienue Macchl Tejla ¢ HOMOIIBIO TPOMHOTO MHTErpasa

49 | Bpruncrienue KOOpAMHAT IIEHTPA Macc ¢ MOMOMIBIO TPOWHOTO MHTETpaa

50 | Onpenenenue KoMIieKcHOro ynucia. KommiekcHast miI0CcKOCTb.

51 | JleiicTBUs HaJ KOMITJIEKCHBIMU YHCJIAMH B aJireOpandeckoit popme.

52 | Tpuronomerpuieckas opMa KOMIUIEKCHOTO YHCIIA.

53 | JeiicTBUS HaJ KOMIUIEKCHBIMU YHCIAMU B TPUTOHOMETPUUECKOH hopme.

54 | TlokaszarenpHas (opMa KOMIUIEKCHOTO YHCIIA.

55 | JleiicTBus HaJ KOMIUJIEKCHBIMM YHMCIaMU B IOKa3aTenbHOH (opme.

56 | IlonsTHe QYHKIMHI KOMITICKCHOTO MEPEMEHHOTO.

57 | Crenennas u noka3atensHast @KII. CpoiicTBa pyHKIHMH.

58 | Tpuronomerpudaeckue OKII. CpoiicTra.

59 | O6parnbie Tpuronomerpudeckue OKII.

60 | Jlorapudpmuueckast @KII. CpoiicTBa.

61 | Auddepennmposanme OKII. Ycenosus Komm-Pumana.

7.3.2. Kpurepuu U HOPMBbI OLlEHKH
dopma
Cemectp "POBEICHUI Kpurtepuu u HOpMbI OLleHKH
NMPOMeKYTOYHOMH
aTTecTaluu
COTIHLHOY Crynent HaOpan 80-100 6ammoB
10 pe3ysIbTaTaM OCBOEHUS Kypca
3 DK3aMeH Crynent Habpan 60-79 6amioB no
«XOpOILIO»
pe3ysbTaTaM OCBOEHHS Kypca
«ynoBierBoputenbHO» | Ctynent Habpan 40-69 6amioB o




dopma
NMPoBeIeHUs
N Kpurtepun u HOpMBbI OLICHKH
NMPOMEKYTOUHOI

arrecranmuun

Cemectp

pe3ysibTaTaM OCBOEHHS Kypca

Crygent wHabpan wenee 40
«HEYJIOBIICTBOPUTEIBHO» | OAJUIOB MO pe3yabTaTaM OCBOCHHSI

Kypca




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuar). - Tekct : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

Hertsapesa O.M.,
Kypbenxo JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertsapesa, JI.H.

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocodue, yuedHo- Hay:Hon
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'op u3panus ondmorexe /
n/n MeTOoaAnYecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
’ IBC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI IO BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3uenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTA: JUUIsl aBTOPHU3. MOJIb30BaTeNei
2 | ®umunosa E.E., CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. YyebHoe mocobue 2015 3bC
J1.B., Cno6onckas M.H. ®ununoga, /[.B. Cepreena, “ZNANIUM.COM”
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrpoHHsbIid. - URL:




Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

Ne nocooue, yueOHO- HayHron
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) I'ox n3panus ouoaunorexe /
n/n MeToAn4YecKoe nocoodue,
OPAKTHKYM, 1p.) HaumeHnoBanue
P » 1P IBC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycoga B. I., Bricmrast marematuka. Yacts 1 : yuebHOE Y4ebHoe mocobue 2016 3BC
noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

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

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii penepanbHblii
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Tekcr :
AIIEKTPOHHBIH // DIIEKTPOHHO-ONOIMoTeYHas
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U HH(GOPMANMOHHBIX CHPABOYHBIX
cucrem

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000— . — Pexxum moctyma : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHTIL

- Springer Link [Dnexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnekTpoHHBIN pecypc] : KOJIEKIHS 3JIEKTPOHHBIX KHUT HM3JaTCIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— 3. aHri.

- NEICON [DnexTtpoHHBI pecypc] : 3JeKTpOoHHas HWHPOpPMALUS @ apXHWB HAyYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum poctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

0 PexBH3UTHI 10I0B
N Haumenosanmue I1O ¢ 3 1010 :)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 Windows Oeccpounas
2 Office Standart OeccpouHas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NpPaKTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
MOMEILIEeHUH JJI51 CAMOCTOATENbHOMI

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynuropus BeOKOHpEpEeHIINH. DKpaH TEJIEBU3UOHHBIN, HIUPMBI,
VYuebnass  ayautopust I TPOBEICHHUS | TPOKEKTOP Ha IITATHBE. CTON
3aHATUNA  JIGKIIMOHHOTO  TUMAa. YueOHas | MpernoaaBaTelbCKui, CTYJIbS
ayIuToOpUs  JUISL  TPOBEIACHUS  3aHSATUN | TPENoAaBaTeIbCKHUE. , TpancnapanT-

CEMHUHAPCKOTO THIA. YueOHas ayIUTOPUS IS | ePETHIKKA, CHCTEMHBIH OJIOK.
1 | KypcoBOro MPOEKTUPOBAHUS (BBITOJHCHHUS
KYpCOBBIX pPaboT). YueOHas ayauTopus s
MIPOBEICHUS TPYIIOBBIX M WHIAWBUIAYATbHBIX
KOHCYJIbTAllMi  YueOHas ayquTopus s
MIPOBEICHUS 3aHATHI TEKYIIEro KOHTPOJS U
npomexxyrounoit arrectarmn. (YJIK-807).

[Tomemenue mns camocTosITeNbHOW PadboThl | CTOMBI YYEHUYECKHE, CTYJIbS
2 | crynenToB (I'-401). yuenndeckue, [IK ¢ BbIxomoM B ceTb
Nutepner
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