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YTBEPXIEHA

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mporoxkon 3aceqanus Ne 02 ot «12» centsiops 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 TEOPETHUUYECKUX 3HAHUM 10 OCHOBHBIM pa3ieiiam
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS TOMOIHUTEIBHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON padorte;
dbopMUPOBaHHE MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBINUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

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

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npeamectpyromee: "Ousnka", "Mexanuka'".

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

Dopmupyemblie 1
pMUPY NuaukaTopbl 10CTHKEHUS

KOHTPOJINpyeMble KOMIIeTeH LM I
KOMITETeHIHHN nmii JIAHHPYeMble Pe3yJabTaThl 00yUeHHUs
(KOJ 1 HAUMEHOBAHHE) (Kol 1 HANMEHOBAHUE)
OIIK-1. Crrocoben - 3HAaTh: METOIbI MATEMATUYSCKOI'0 aHaJIN3a,
IIPUMEHSTh TEOPUU BEPOATHOCTEN M MaTEMaTU4ECKOMN
€CTeCTBEHHOHAYYHBIE U CTaTHCTUKH, HEOOXOUMEIE JUTST
OOIIeHH)KEHEPHBIE uaeHTHGUKAUN,  (QOPMYITUPOBaHUS U
3HAHUS, METOJIbI perieHus 3a1adu B obnacTu
MaTeMaTHYECKOTO rpoeccHoHanbHON AeITEeIhHOCTH
aHanm3a u YMeTh: TPUMEHSTH MaTeMaTHYeCKHit
MOJIETTUPOBAHUS B anmapaT K pelIeHHio 3a1ad B 00JiacTu
npodeccuoHaATLHON po(heCCUOHAIBHOM JIeATEIIbHOCTH.
JESTeTLHOCTH Brnagerp:  HaBBIKAMH ~ WCIIOJIB30BaHUS
METOJIOB BEICIIIEH MaTeMaTHKH,
MaTeMaTH4YeCKOTO MO/JICJIMPOBAHUS,

CTaTHCTUYECKOTO  aHaJINW3a  YHUCIIOBBIX,
BEKTOPHBIX W  HEYHCJIOBBIX  JaHHBIX,
BPEMEHHBIX PSJIOB, 3KCHEPTHBIX OLIEHOK
JUIsl MICHTUDUKANWY, GOPMYITUPOBAHUS U
peuieHus 3ama4 B o0mactu
po¢eCCHOHANBHON AEATEILHOCTH.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OIIEHOYHOT0 CPEeICTBA)
Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 - -
Jluddepennnanpable NIEPBOIO MOPSIKA.
ypaBHEHUS
Monyns 9. Ip1l Pemienue /1Y 1 nopsiaka 3 2 - -
Jluddepennnanpabie
ypaBHEHUS
Monyns 9. Jlek 2 Juddepenunanbabie ypaBHEHUS 3 2 - -
JuddepeHnnanbHbIe BTOPOTO MOPSIKA., JOIMYCKAIOIINE
YpaBHEHUS noHmwxeHus nopanaka. JJOAY 2-ro
nopsiika
Monyns 9. IIp2 Pemenue /1Y 2 nopsaxa 3 2 - -
JnddepennunanbHbie
ypaBHEHUS
Monyns 9. Jlex 3 JIHAY 2-ro nopsiaka. Meton Ditnepa, 3 2 - -
JnddepenunanbHbie Meron Jlarpanxa.
YpaBHEHUS
Monayns 9. Ilp 3 Pemenne JIHY 2-ro nopsaxka. 3 2 - -
JnddepeHunanbHbie
YpaBHEHUS
Momyns 9. Cp Nzyuenue temsl "Auddepenunanbubie 3 67 - 46 3ananus 1-3,
JuddepeHnnanbHbie ypaBHEeHUS" MpoBEpsieMble BPYUHYIO,
YpaBHECHUS Tectuposanwue on-line

(TpOMEKYTOUHBIE TECTHI
1-2, UTOTOBBII TECT)




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OIIEHOYHOT0 CPEeICTBA)
Moayis 10. Jlex 4 OnpeneneHue ABOMHOTO U IBYKPaTHOTO 3 2 - -
KpaTtHbie nHTErpansl uHTerpanoB. CBoiCTBa IBOMHBIX U
JIBYKPATHBIX UHTETpaioB. Beruncienue
JIBOMHBIX UHTETPAJIOB B NIPSMOYTOJIbHOU
CUCTEME KOOpJIUHAT
Monyis 10. IIp 4 Borunicnenue 1BOMHBIX HHTETPAJIOB B 3 2 - -
KpaTHble HHTETpaibl MOJIIPHON CUCTEME KOOpIUHAT
Monyns 10. Jlex 5 OrnpezenieHne TPOMHOTO U TPEXKPATHOTO 3 2 - -
KpaTHble MHTETrpasbl uHTerpanoB. CBOWCTBa TPOMHBIX U
TPEXKpPATHBIX UHTErpajioB. Boruncinenue
TPOWHBIX UHTETPAJIOB B MPSIMOYTOJIBHOM
CUCTEME KOOpJUHAT
Monyis 10. IIp 5 I'eomerpuueckue u puznveckue 3 2 - -
KpaTHble nHTETpaIbI MPUJIOKEHUS KPaTHBIX MHTErPajioB
Monyns 10. Cp N3yuenne tembl «KpaTHble HHTETPAJIBD» 3 70 70 3ananus 4-5,
KpaTHble HHTETpaIbl [IPOBEPSIEMBIE BPYUHYIO,
Tectuposanwue on-line
(MpOoMeXXyTOUHBIH TecT 3,
MTOTOBBIN TECT)
Monyns 11. Jlex 6 Anrebpanueckasi, TPUrOHOMETPHUYECKast 3 2 - -
KomrmuiekcHbie U TI0Ka3aTesbHas (hopMa KOMILJIEKCHOTO
urcia. TOKII yrcaa. JeiicTBUA HaJ KOMILICKCHBIMHU
yucnamu. [lonarue pyHKuu
KOMIUIEKCHOTO apryMeHTa.
Monyns 11. IIp 6 Buner GpyHKIMI KOMITJIEKCHOTO 3 2 - -
KommuiekcHbie aprymenta. Jluddepennupopanue
qrciaa. TOKII (YHKLIUU KOMITJIEKCHOTO apryMEeHTa.




DopMBbI TEKYLLET0

Bu .
o HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
A0 ThI (yueoHoii padoThI) 4, (HanMeHOBaHM e
P OIIEHOYHOT0 CPEeICTBA)
Monyns 11. Cp N3yuenune tembl «KoMruiekcHbIC ynca. 3 46 - 46 3amanue 5, mpoBepseMoe
KomrekcHbie TOKID» BpyuHYy10, TectupoBaHue
urcia. TOKII on-line
(MpOMEXKYTOUYHBIN TECT 4,
MTOTOBBIN TECT)
ITA [IpomexyTouHas aTTectanus (IK3aMeH) 3 0,35 - -
KonTpons |Dx3amen 3 35,65 - - Bormpocs k 3k3ameny
NoNe 1-61
Hroro:; 216 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumiune "Briciias maTematuka 1" ucnonb3yroTcs:

TEXHOJIOTHS IMCTAaHIIMOHHOTO O0y4YeHHs B paMKax mpoekTa «Pocaucranty;

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MOTyILHOTO 00yUueHus (CoaepkaHue yueOHOro MaTeprana
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHU S, COMPOBOXKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTHS pa3BUBaroIIero oOydeHus (IpoBeACHUE JIEKIIHM, TPAKTUUECKUX 3aHITHIA, 3a4€Ta);

TexHoJorus nuddepeHrpoBaHHOr0 00yUeHus (MPEATIararoTCsl 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHBHOTO OOy4YeHUsS (OCYIIECTBISCTCS JIEATEIBHOCTh C MYJIbTUMEINa
porpaMMaMu, UCTIOJIb30BaHUE PECYPCOB U BO3MOXKHOCTEH MHTepHET, KOMIIBIOTEPA).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuaia, oOpamias BHHUMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beicias marematuka 1". JXKenarenbHo ocTaBisATh B pab0UnUX KOHCIIEKTAaX
MoJIsi, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXHOCTh TE€X WJIA WHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHass paboTa CTYIACHTOB SIBJISIETCS BaXXHBIM BHIAOM YUe€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOJIUIECKOM PYKOBOCTBE MPETOIABATEINS, HO 0€3 ero HEermOCPEJACTBEHHOTO YIACTHS.

CamocTtosiTenbHasi paboTa CTYJEHTOB NPEIyCMAaTPUBAET BBHIIOJHEHHE MPOMEKYTOUHBIX
TECTOB, 3aJaHUM, TTPOBEPSAEMBIX BPYUHYIO, COCTABIICHHBIX M3 3aJad 10 TeMaM Kypca, UTOTOBOTO
TecTa Mo Kypcy, U3yUeHHE MaTepHUaIoB JIEKIUNA U DJIEKTPOHHBIX y4EOHHKOB, OTBETOB Ha BOMPOCHI
CaMOKOHTPOJIS.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIIPABJICHHUS U CTAHOBUTCS aKTUBHBIM CaMOCTOSITEIbHBIM CyOBEKTOM YUEOHOM
JIeSITENLHOCTH.

B xoxe moAaroToBKM K MPaKTUYECKUM 3aHATHUSIM CIEAYET M3YYUTh KOHCTEKTHI JICKIIUH, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlUH MPENoAaBaTeNsl.

Ha npakTudeckux 3aHATHSAX CTYIEHTHI PEIIAOT 3a/1a4M MO PyKOBOJICTBOM TPEMOaBaTelIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyUYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTICHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHUSI TEOPUU SBIISIETCS YMEHHUE PEIlIaTh 3aaul Ha MPOUICHHbBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEMICHUS, HCXOIS U3
TEOPETHUECKHUX MOJIOKEHUN U3yuyaeMoro Kypca. Eciu CTyIeHT BUIUT HECKOJIBKO yTEH pelieHus, TO
OH JIOJDKEH CPaBHUTH WX M BBIOpATh CaMblil pallMOHAIBHBINA. Perenue 3amaq 1 mpuMepoB CleayeT
u3Narath MOApOOHO, BBIYUCIIEHHUS pacrojaraTh B CTPOTOM TMOPSAKE, OTAENsis BCIIOMOTATEIbHBIE
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET ClIeyeT MPOBEPSATh CIIOCOOaMH, BEITEKAIOIIMMH U3
cylllecTBa JaHHOM 3amaud. PelmieHue 3amay ONpeAENEHHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABBIKOB B PEIICHUH.

Bo Bpemsi u3ydeHHss MOAIyJsi CTYJIEHTbl CaMOCTOSITEIbHO BO BHEAYJIUTOPHOE BpeEMS
BBIMTOJIHSAIOT 3aJaHus Kypca M MPOXOIAT TecTupoBanue ON-line. Bamanus pabOThI, TpoOBEpseMOit
BPYYHYIO TOJIKHBI OBITH BBITIOJHEHBI aKKYPATHO, MOCIIEI0BATEFHO, 000CHOBAHUE PEIICHUS U OTBET
00s13aTENIbHBI B KAYKIOM 3aJJaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Kox koHTpOIMpYyeMoii KOMIIeTeHIMU HaumeHnoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
1 OIIK-1 3amanus 1-6, mpoBepsieMble BPYUYHYIO.
1 OITK-1 TectupoBanue on-line (mpomexxyTodHbie
TeCThI 1-4)

1 OIIK-1 TectupoBanue on-line (utoroseiii Tect)
1 OIIK-1 Bormpocs! k ax3ameny NeNe 1-61s

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBIe VIl TEKYIIEero KOHTPOJIsA

7.2.1.

3ananme 1, npoBepsieMoe BPYYHYIO
(HaUMeHOBAHUE OYEHOUHO20 CPedCmBa)

Tunosble npuMepbI 3aaHMI
Howmep BapuanTa 3a1aHus onpeaesnsercs ¢ OMOIIbI0 TaOJIUIbI 110 epBOil OykBe (haMuiInu

CTYZCHTA.
Br160p BapuaHnTa 3a1aHus
A’ ®’ B’ M’ B’ >K7 O,
byxsa 5 X 10 rLa|4,4C | E HII 3 I | KT, | JI, P
Nemap. |1 2 3 4 5 6 7 8 9 10

3amaua 1. [lanber nuddepeHnmanbHbie ypaBHEHUS IEPBOTO MOPSIIKA C pa3ACTITIOIINMUCS
MEePEeMEHHBIMH U WX HaYalbHbIE YCIoBUA. HailTu o01mure pemeHus 3TuX ypaBHEHHUH U OTpeAeuTh
YACTHBIC PEIICHUSI.

Howmep E(x,y,y)=0 HauanpHoe F(x,y,y)=0 HauanpHoe

BapuaHTa s YCJIOBHE yCIIOBHE

1 a) ¥~y =0 y(0)=1 6)L+x )y —y=0 y(0)=1

2 a) Y-y =0 y(0)=1 6)(\/1+X2)Y'—y:0 y(0)=1
r_ _ _ 0) x=0,y=0

3 a)y —yVx=0 y(0)=1 V(g + 1 +1)=0

4 a)y'_yx\/}:() y(0)=1 6)y'sin2x—y—1=0 x=0,y=0

! cin 2 _

5 a)y’—yc:osx:o y(0)=1 0)Y s Xx-y=0 y(%)ﬂ
'_ysi 0) x=0,y=0
y'—ysinx=0 -0 v=

° ) mhyee y'cos® x—(y+1)=0

7 a)¥ - (y+2x-2)=0  y(0)=-1 6) 2w ~1=0 y(1)=0

8 a)y’—(y+1)cosx:0 x=0,y=0 6)XYZY'—2=0 y(1)=0

9 a) y —(y+1)sinx=0  x=0,y=0 6)yxcosy-1=0 y@)=0

10 a) y'cos’ x—y =0 y(0)=1 6)XY'— 1-y? =0 y(@1)=0




Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3ajaHus, NPOBEPSIEMbIE BPYYHYIO BBINOJHSIOTCA CTYACHTaMHU CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KaXI0M 3aayll CO BCEMH NPOMEKYTOYHBIMU BBIYMCICHUSMH. PemeHusi 3amad Moryt OBITh
BBIMIOJIHEHBI OT PYKH B TETPaAsx B KIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢dopmyi. Bcee
rpaduKy JOJDKHBI OBITH MOCTPOSHBI B CUCTEME KOOpAMHAT C coOiojeHneM macmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAETCS Ha IPOBEPKY (POTO BBHIOIHEHHOTO 3a/1aHUS.

Kpurepun oneHku:
3 Gana — 3a MpeIoCTaBIEHHOE MOJIHOE U 0OOCHOBAHHOE PELICHHE 3a/1ad ¢ MPUBEAEHHBIMU

dbopmynamu s pacuéra,

2 Oaia — MPU HAIMYMKA HEJAOYETOB B PEHICHHH (OTCYTCTBUU (OPMYJ M IPOMEKYTOUHBIX
BBIYHCIICHHN );

1 Gayu1 — py HAJTMYXUY IPABHIILHOTO OTBETA M OTCYTCTBUHU PEIICHUS 3a1a4;

0 6ayuIOB — IPU OTCYTCTBUH PEILICHHSL.

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

TunoBble IpUMepPHI 3aAHUI
Howmep BapuanTa 3a1a4u OnpeAessieTcsi C MOMOIIBIO TaOIUIIBI TI0 TIEPBOA OyKBe (haMIITUU

CTYZCHTA.
Br160p BapuaHTa 3a1aHus
A, D b, M B X, 0
b T 7 . r,q 4 E,H, 11 | KT P
yKBa 3 X IO 9 I[’ 2 C 2 2 3 b H 9 2 ]_u J-‘[’
Nemap. |1 2 3 4 5 6 7 8 9 10

3anayva 1. Jlano nuddepeHnmansnoe ypaBHEHHE IEPBOTO MOPSIKA U €r0 HaYalbHbBIE
ycioBus. Haiitu o01iiee perieHye 3Toro ypaBHEeHUs U ONPEIeNINTh YaCTHOE PelICHUE.

H
oMep F(x,y,y')=0 HauansHoe ycioBue
BapHaHTa
1 xy -3y =x‘e* Yo =6 X% =1
2 y'cosx+ysin x=1 Yo=2,%=0
, Yy sinx T
3 + == :11X:_
Y+ = Yo=1% ="
’ y T
4 —===-2Inx =1 X, ==
Y= Yo=1% ="
, 1
5 Xy +2y=— Yo=1 X% =3
X
6 y’' — Yy COS X = —COS X Yo =3,% =0
7 y' +2xy=e"sinx Yo=1%=0
8 X’y +xy+1=0 Yo=2,%=0




1
Yo =751 % =1

10 y'—ﬂ:(x+1)3 >

3anava 2. Pemuts auddepenunanbHoe ypaBHEHHE IEPBOTO MOPSAKA.

Ne | F(x,y,y")=0
1 xy'—y=x*Inx
2 Xy'+2y=Inx
3 Xy’ —y = x?sin x
4 Xy’ —y = arctg X
5 y'+ yctg X = cos® X
6 xy' = y+xcoszl
X
Xy'—y=xlInx
xXy'+y=Inx
(y* -3x)y =y
10 | xy'= y+xtgz¥

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA

3a)1aH1/1$1, MMPOBEPACMBIC BPYYHYIO BBIIOJHAKOTCA CTyACHTaAMU CaMOCTOATCIIBHO BO
BHEAYJAUTOPHOE BPEMsl, IPH 3TOM HEOOXOJMMO IPUBOIUTH B OJIaHKE OTBETOB MOAPOOHBIE PELICHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH IIPOMCKYTOYHBIMU BBIYHCIICHHUAMU. Pemenns 3aga4 MOTYT OBITH
BBINOJIHEHBI OT PYKH B TeTpasX B KJIETKY MJIM HaOpaHbl C MOMOINIBIO penakropa (gopmyi. Bce
rpaduKu JOHKHBI OBITH MMOCTPOEHBI B CHCTEME KOOpJAUHAT ¢ coOlrofeHneM MaciuTtaba. B ciydae
PYKOIMCHOT'O BaApHAHTAa, IPUCHUIAETCS Ha MPOBEPKY (POTO BHINOTHEHHOTO 33 JaHHSL.

Kpurepun onenkmn:
3 Ganna — 3a mpeoCTaBlIEHHOE MOJIHOE M 00OCHOBAHHOE PELICHUE 3a/1a4 C MPUBEAEHHBIMU

dopmymnamu ams pacuéra,

2 Oanna — NpU HAJIMYUK HEAOYETOB B PEUICHUU (OTCYTCTBUHU (OPMYT M MPOMEKYTOUHBIX
BBIUMCJICHUH );

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

0 6anmIoB — Npu OTCYTCTBUH PELLICHHUS.

7.2.3. 3aganue 3, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHOYHO20 CPeocmsa)

Tunossle npuMepsbl 3a1aHU
Howmep BapuanTa 3a1aun onpeaenseTcs ¢ MOMOIIbIO TaOJIHIIBI TTO IEPBOM OyKBE UMEHH

CTyJICHTA.
Br16op BapuanTa 3amanus
A, @ b,M B X, 0
E & 2 b 2 2 & b
ykBa | X 0 rLa|4,4C | E H 1T 3 U, 10| KT, 0 |J,P




‘NgBap. ‘1 ‘2

|3

\4

E

E

\7

E

9

(20 |

3anaga. [lansl quddepeHnnansabpie ypaBHEHUS BTOPOro nmopsiaka. Halitu obriee pemeHue
ATUX YpaBHECHUH.

Ne

F(xy.y.y")=0

1

Y'=2y'+5y=0
Ytgx=y'+1
_Y'+16y'+64y =0

_y”—2y’+65y:0
- X yu _2yr — X3eX
11y"+12y'=0

Cy'-2y'ctgx=0
C4y"+3y'=0
y'-y' -6y=0

xy" -y =x>sin x
CY"+12y'+40y =0
. 10yfl_y’:O

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

2
3
1
2
3
1
2
3
1.
2
3
1
2
3
1
2
3

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

y'tgx=y' +1
yu+y!_2y=0
y'—4y'+3y=0

10

e A e A E A N e

y"+3y'tgx=0
2y"-3y'=0
49y" -14y'+y=0




Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

3ajaHus, NPOBEPSIEMbIE BPYYHYIO BBINOJHSIOTCS CTYAEHTaMHU CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIAHKE OTBETOB MOJAPOOHbBIE PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOUHBIMU BbIYMCIEHUSAMHU. PemeHus 3azad Morytr ObITh
BBIMIOJIHEHBI OT PYKH B TETPaAsX B KJIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢dopmyi. Bcee
rpaduKy JOJDKHBI OBITH MOCTPOSHBI B CHCTEME KOOpPAMHAT ¢ coOnojeHneM Macmrtaba. B ciaydae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAETCS Ha IPOBEPKY (POTO BHIIOJHEHHOTO 3a/IaHUSI.

Kpurepun oneHku:
3 Ganna — 3a MpeIoCTaBIEHHOE MOJIHOE U 0OOOCHOBAHHOE PELICHHE 3a/1ad ¢ MPUBEAEHHBIMU

dbopmynamu A pacuéra;

2 Gayuta — MpPU HAJMYUK HEIOYETOB B PEIHICHUH (OTCYTCTBUU (OPMYJ U HMPOMEKYTOUHBIX
BBIYHCIICHUN );

1 6as — mpy HATMYUK IPABUIILHOTO OTBETA M OTCYTCTBUH PELICHUS 3a/1ay;

0 6ay1710B — IpU OTCYTCTBUM PELICHHUS.

7.2.4. 3ananue 4, npoBepsieMoe BPYYHYVIO

(HaumeHoB8aHUE OYEHOUHO20 CpedCmsa)

Tunossie npuMepsl 3a1aHUl

Howmep BapuaHTa 3a1a41 onpeaessieTcs: C MOMOIIbIO TaOIUIIbI 110 epBoi OyKBe OTYECTBa
CTYICHTA.

Br10op HOMepa BapuaHTa

byksa g(D, ?{M’ % ra 4L,4,C | EHIT| XK, O3 | W, IO | KT, | J,P
Nemap. |1 2 3 4 5 6 7 8 9 10

3anayva 1. [ToctpouTh 0061aCTh HHTETPUPOBAHUS, U3MEHUTDH MOPSIIOK UHTETPUPOBAHUS B
UHTErpaie.

Ne
-3 0

1 Jax [ f(xy)y
) ﬁ_ 42
4 X

2 _[dxj f(x, y)dy
1 1

3 j[dxz_f f(x, y)dy
fzfy

4 _[dy f(x, y)dx
0 0

5 .1[ dx_Xﬂc (x, y)dy
-2 x—3

6 de ]Zf (x, y)dy
-2 ~(x+2)




6 6oy
7 jdy If(x, y )dx
0 y—6
2 X
8 jdx If(x, y)dy
-1 x*-2
1 Jax
9 _[dx f(x,y)dy
0 Jaxk
2 Jax—®
10 jdx .[f(x y)dy
0 X
3anava 2. Beluucnuth JBOMHbBIE MHTETPAJIbL.
Ne
1 L[ycostydxdy, ecmu D : x=1,x=3,y=%,y=%
2 J.D.[Xziyzdxdy,ecnn D: x=2,y=X,y=2X
3 ”xzydxdy, ecmu D: y=0, y:\IZax_XZ
D
Xsin xydxdy, D: x=1x=2, :Z, -7
4 J.DI yaxdy, eciu X=1 X y 5 y 5
2X 1
5 H4ye Ydxdy, ecnm DZX:E, x=1y=Ih2y=In4
D
6 HByeXdedy,ecnn D: x+y=0,y=0,x=1
D
7 gﬁdxdy,ecm D:y=2x,x+y=0,x=3
8 gﬁwdxdy,ecm D: y=3x,y=%x,x=3
9 ”(8xy+18x2y2)dxdy,ecm D: x=1y=-x%y=3x
D
10 ”(4y+3)dxdy,ecm/1 D: x+y=2y=0,y=+/x
D

KpaTlcoe ONMHCAHUEC U PEIVIAMEHT BbINMOJHCHUSA
3a)IaHI/I$I, MMPOBEPACMBIC BPYYHYIO BBIIIOJTHAIOTCA CTYACHTaAMH CaMOCTOSATCIBHO BO

BHEAYJAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOJMMO MPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
Ka)K}IOI\/’I 3aga4u CO BCEMH IIPOMCKYTOYHBIMU BBIYHCIICHUAMU. Pemenns 3aga4 MOTyT OBITH
BBITIOJIHEHBI OT PYKH B TETPajsX B KJIETKY MJIM HaOpaHbl C IMOMOIIBIO peaakropa ¢opmyin. Bee
rpaduKu JOHKHBI OBITH MOCTPOEHBI B CHUCTEME KOOpJAMHAT ¢ coOnrofieHneM Macmirtaba. B ciydae

PYKOIHMCHOTO BapHAHTA, IPUCHUIAETCS Ha MMPOBEPKY (OTO BHINOTHEHHOTO 3aJaHHS.

Kputepun onenkmn:

2 Oayia — 3a MPEJOCTABICHHOE MOJIHOC U 00OCHOBAHHOE PEIICHUE 3a/1a4 ¢ IPUBEIEHHBIMH

dbopmynamu aiis pacuéra;



1 G6amn — npu HaTUYMU HEJOYETOB B PEIICHUH (OTCYTCTBUU (OPMYI M MPOMEKYTOUHBIX

BBIYHCIICHHN );
0 6ay10B — IpU OTCYTCTBUM PELICHUS

7.2.5. 3aganue 5, npoBepsieMoe BPYYHYVIO

(HaumeHosanue OYEeHOUHO2O CPedCmea)

Tunossle npuMepsbl 3a1aHUM

HOMep BapuaHTa 3aaa4i OIpCACIACTCA C IIOMOIIBIO Ta6J'II/H_[BI 8(0) HCpBOﬁ 6YKBC OTYEeCTBa

CTYJ/ICHTA.
Br160op BapuanTa 3a1aHUS
A, O, |Bb M, B, X, O,
byksa 5 X 10 rL,a|1,49C | E, H, 11 3 no| K T,10 | J,P
Nomap. |1 2 3 4 5 6 7 8 9 10
3anaua 1. [IpeoOpa3zoBarh K MOJIIPHBIM KOOPAMHATAM U BBIYHCIUTD.
No
1 Ij(x2+y2)2dxdy, ecm D: xX*+y*—x=0, y<x
D
2 ” xy’dxdy, ecim D: x*+y?<d4y, y>-x
D
3 H(X2+y2)2dxdy,ecm/1 D: x?+y2=4, y>0,y>-+/3x
D
X 2 2
4 — = dxdy,ecmn D: x*+(y-1]=1 x>0
'.‘[5.‘w/x2 +y?
5 ”xyzdxdy, ecrm D: x*+y?=4x, Xx+y=0
D
6 J.J.\/S—Xz—yzdxdy,ecnn D: xX*+y*=4, x*+y°=1
D
7 ”%dxdy, ecm D: X2 +y?+2y=0, x>0
X2 +y
8 Jj(x—yz)dxdy, ecmu D: x*+y?—2x=0
D
9 _Usin,/x2+y2dxdy,eanD: X>+y?2x%, x*+y?<4r’
D

3anaua 2. Pemuts 3agauy.

Ne
1 HaiiTi Maccy mnactuaku D, eciu muoTHOCTs 41 = 7X% +2Y,
D: x=1 y>0, y*>=4x
Haiitn Mmaccy muimactuaku D, eciny IIIOTHOCTD (4 = Xy,
2 2 2
D: X—+y—:1, y>0, x>0
16 4
3 Haiiti maccy nnactuuku D, ecm motHOCTS £ = 3XY,
D: x*+4y*=4=1 y=>0




4. Haittu maccy mnactunku D, ecnu minotHocTh 1 = 3XY,
4 X2 2
D: y

—+-—=1 y>0, x>0
100 25

. 2
5 Haiitu MacCy IJIaCTUHKHU D, €CJIM IIIOTHOCTh (= —,
X+Yy

D: y—x=0, y-2x=0, x=2

o 2,,2
Haiitn maccy miactunku D, ecnu tutoTHOCTh 2 = 3X°Y°,

6
D: xy=4, x+y+5=0

. Haiitn maccy mnactunku D, ecnu miioTHOCTh (4 = 2 Xy,
D: y=x} x=0, y=2-X
Haiitn maccy mnactunku D, ecnu miioTHOCTS (= XY,

8 :
D: y=3x, x=3y, x+y=4

9 Haiiti Maccy mmactunku D, ecn motHocTh 2 = 3X°Y°,
D: x*+4y*=4, y>0, x>0

10 Haiitu maccy mnactunku D, ecau muiotHOCTh 12 =3X+ Y,

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

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA

3a)1aH1/1;1, MMPOBECPACMBIC BPYYHYIO BBIIOJHAKOTCA CTyACHTaAMU CaMOCTOATCIIBHO BO
BHEAYJAUTOPHOE BPEMsl, IIPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIIEHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH IIPOMCKYTOYHBIMU BBIYHUCIICHHUAMU. 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.

Kputepun onenkmn:

3 Ganna — 3a MPeOCTABIEHHOE MOJIHOE U OOOCHOBAHHOE PEILIEHHE 3a/1ad ¢ MPUBEAEHHBIMU
bopmymnamu ais pacuéra;

2 Gamia — NpU HaJMYUU HEJOYETOB B PEIICHUU (OTCYTCTBHHM (OPMYI M IPOMEKYTOUHBIX
BBIYHCIICHHN );

1 Gann — nmpu HaJIMYKK IPABUILHOTO OTBETA M OTCYTCTBUU PELICHMS 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
CTYJEHTA.

Br160p BapuaHnTa 3a1aHus

A, @, |B,M, B, X, O,
Byksa 3 < 10 ILA|1,49C|EHII 3 NI K T, | JI,P
Negap. |1 2 3 4 5 6 7 8 9 10

3anava 1. Haiitu Mozysb 1 IVIaBHOE 3HAUEHHE apTyMEHTA KOMIUIEKCHBIX YMCEIl, 3alIUCaTh
9TO YHCIIO B TPUTOHOMETPUUYECKOHN U TIOKa3aTelIbHON (hopmax.

No DyHKIUU




z=4+3i

z=3-4i

Zz=—7+3i

z=4-3i

2=-2-2i

1=-2+2i

z=2-5i

z=1-i

z=1+i

z=-1-Ii

3agaua 2. Beraucnure.

LHJ§4O
2) 1-i

63T A

(—2+2i}2
o\ —1-2i

(—1+ 2ij2
2 \-1-2i

e e

(—1+ 2ij6
2 \-1-2i

6)§L4A4-$—1+i

(—1+ij6
2 \-1-2i

5 313

(—1+i)6
-1

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




(1+i)6
\—1-2i

-
5) Y=2+2i-4-2+72i
(—1+2q3
8 a) -1-2i
6) Y-2-2i-3-2-2i
40
(LHJ?J
9 2) —-1-1i
5 Y-3-3i-Y-3-3i
40
{LHJEJ
10 a) 1-i
5) Y-3+3i-¥-3+3i
3anada 3. Haiiqute 3HaueHne NEHCTBUTENBHON U MHUMO yacTel GyHKINH.
Ne DyHKIUSA, OTPE30K
1 w=17-i-2°
2 w=1+i-7°
3 w=7-Ii
4 w=1-1°
5 W= i
YA
6 w=17-17°
7 w=e"
8 W= 1
Z
9 w=2
z
10 ®=12"+i
3anava 4. Jlana pyHkuus o = 7-7°. Haiitn 3HaucHHe (GYHKIIUM NP 33JJaHHOM 3HAYEHHH Z.
Ne DyHKIMHU
1

2=4+3i




2 7=-7-3i
3 Z2=-7+3i
: z=4-3i
> 2=-2+2i
6 z=-2-2i
! z=2-5i
8 z=1-1i

9 z=1+i

10 z=-1-i

3agada 5. Havitu Ln z.

Ne z

1 I

2 y

3 -1-1

4 3-2i

) 2-2i

6 2+ 2i

7 4 -4

8 —4-4i
9 5-0I

10 —5+5i

3amaua 6. [Toaw3ysce yenousimu Ko — Pumana, BBISICHUTS, SIBISETCS T () YHKITHS a)(z)
nuddepeHpyeMoii X0Ts Obl B OJJTHON TOUKE.

Ne WHTerpaibl

—7-2
1 [0}




3 w=177°

4 w=1

5 w=1-Rez
6 w=|7|-Rez
7 w=12-1

8 w=7-Imz
9 w=12-lmz
10 w=2%+i

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

3anaHus, TPOBEPSEMbIE BPYYHYIO BBINOJHAKOTCA CTYAEHTaMH CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMS, IIPU ITOM HEOOXOJIMMO MPUBOAUTH B OJJAHKE OTBETOB MOAPOOHBIE PEIICHUS
KaX/I0M 3a7auyl CO BCEMH NPOMEXYTOUHBIMU BBIUMCIEHUSAMH. PemeHus 3amad MoOryT OBbIThH
BBIMIOJIHEHBI OT PYKHM B TETpaadx B KJIETKY WU HaOpaHbl ¢ MOMOIIBIO peaakTopa ¢opmyin. Bcee
rpaduKy JOKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOoJieHneM MacmTaba. B ciydae
PYKOIIMCHOTO BapUaHTa, IPUCHUIAETCS Ha TPOBEPKY (POTO BBHITOJIHEHHOTO 33/1aHHUS.

Kpurtepuu onenku:

3 Ganna — 3a mpeoCcTaBlIEeHHOE MOJIHOE M 00OCHOBAaHHOE PELIeHHE 3a/1a4 ¢ MPUBEIEHHBIMU
dbopmynamu i pacyéra;

2 Oanna — NpU HAJIMYUK HEAOYETOB B PELICHUM (OTCYTCTBUH (OPMYT M HMPOMENKYTOUHBIX
BBIUMCJICHUH );

1 6ami — npu HATMYMK MPABUIBHOTO OTBETA U OTCYTCTBUHU PELICHHUS 3a7ay;

0 6a11710B — IpU OTCYTCTBUH PEIICHHUS.

7.2.7. TunoBble BONPOCHI W3 0AHKA TECTOBBIX 3aJMaHUH [JIsI MPOMEKYTOYHOr0 M
UTOrOBOT0 TECTUPOBAHMS

3aganue Nel

HuddepenunansHoe ypaBHeHHE 1-ro MopsIka CHMBOJIMYECKH 3alIUCHIBAETCS B BUJIE

Bbl6Cpl/l'l‘C OJHH U3 4 BAPHUAHTOB OTBCTA:

F(X! Y, y') =0

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



F(y,y,y")=0

F(x,y,y") =0

3aganue No2

YactHbIM perienueM audepeHnnaibHoro ypaBHeHus 1-ro nopsaka spisercs QyHKIus

BriOepute oauH U3 4 BapuaHTOB OTBETA!

y= ¢(X!C1’Cz)
y=p(x,Y,c)
y =p(x.¢/,c5)

y =o(x,c;)

3ananmne Ne3

Juddepennnanpabie ypaBHEHHS CBA3BIBAIOT

BriOepuTe HECKOIBKO U3 4 BapUAHTOB OTBETA:

HE3aBUCHMYIO IEPEMEHHYIO U HCKOMYIO () YHKIUIO
UCKOMYIO (DYHKIIMIO U €€ TIPOU3BOTHYIO
HE3aBUCHMYIO IEPEMEHHYI0, UCKOMYIO (YHKIUIO U €€ ITPOU3BOIHYIO

IIPOU3BOIHBIE (PYHKIIUHU PA3IUYHBIX [TOPSIKOB

3aganne Ned

CrangaptHyio popmy 3amnucu Y +PM)Y+Q(X) =0 yyeer YpaBHEHUE

BriOepute onuH U3 4 BapraHTOB OTBETA:!

C pa3IeNAIOIMMHUCS TEPEMEHHBIMU
JIMHENHOE
OJHOPOJHOE

bepnynnu

3aganne Ne5



Pemenunem nuddepeHmansHOro ypaBHEHHUS SIBIISIETCS

BriOepute onuH U3 4 BapuaHTOB OTBETA!

YHUCIIO

byHKIIHS
POU3BOIHAS PYHKIIUU

apryMeHT (QyHKIHH

3aganue Ne6

[MopsinkoM nuddepeHnnanbHOr0 ypaBHEHUS Ha3bIBACTCS

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

HAUBBICIIUHN MOPSAOK MIPOU3BOIHON (PyHKIIUN
HaUBBICHIMHI MOPSAIOK TEPEMEHHOM X
HAUBBICIIUHN TOPSAAOK QYHKINHU Y

YUCIIO MPOU3BOJHBIX, BXOAAIINX B YPABHCHUC

3aganne Ne7

C nomoubio noacranoskn © . &V pemaercs auddepeHnnanbHoe ypaBHEHHE

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

C pa3IeNAIOIUMHUCS TEPEMEHHBIMU
JIMHEHOE

OJHOPOJHOE

bepnynnu

3amanne Ne8
y

X

y'=f (1; j
HuddepennnansHoe ypaBHEHUE BUAa SBJISIETCSl ypaBHEHUEM

Bribepute oauH U3 4 BapuaHTOB OTBETA!

C pasacCIAIOIMUMUCA IIEPEMCHHBIMU

OJTHOPOJTHOE



B NOJHBIX AuddepeHnnanax

JIMHEHHOEe

3aganue Ne9

Juddepennnanbaoe ypaBHEHHE BUIA PR, (y)dx + P, (x)Q,('y )dy =0 SIBJIIETCS
ypaBHEHUEM

BriOepute oauH U3 4 BapuaHTOB OTBETA!

C pa3JIeISIONIMMHUCS IEPEMCHHBIMU
OJIHOPOTHBIM
B MOJTHBIX A depeHnaiax

JIMHEUHBIM

3amanue Nel(

HMuddepennnansHoe ypaBHEHHE IEPBOTO MOPSAIKA PEIIAETCS C TOMOIIBIO

Bribepute oauH U3 4 BapuaHTOB OTBETA!

OJTHOKPAaTHOT'O MHTETPUPOBAHUS
b depeHIIMpPOBaHUS
JIBYKPaTHOI'O MHTEIPUPOBAHUS

JIBYKpaTHOTO AuddepeHnnpoBaHus

3amanue Nell

HuddepennnansHoe ypaBHEHHE BUA P(x; y)dx +Q(x; y)dy =0 SIBIISIETCSl ypaBHEHUEM

BriOepute onuH U3 4 BapraHTOB OTBETA:!

C pa3eNsIoUMMHUCS TIepEMEHHBIMU
OJTHOPOTHBIM
B NOJHBIX AuddepeHnnanax

JIMHENHBIM

3aganue Nel2



=u
peliaercsi ypaBHEHUE

y
X

C OMOIIBIO ITOICTAHOBKH

BriOepute oauH U3 4 BapuaHTOB OTBETA!

C pa3ICIAIONIMMUCS TIEPEMEHHBIMU
OJTHOPOJTHOE

B MOJTHBIX AuddepeHianax

JIMHENHOE
3amanue Nel3
Y _ ¢ (xdx
JuddepennmanbHoe ypaBHEHHE BUIA f.(y) SIBIISICTCS YPAaBHECHHEM

Bribepute oauH U3 4 BapuaHTOB OTBETA!

C pa3eNIOIUMUCS IepEMEHHBIMU
OJTHOPOJIHOE
B NOJHBIX AuddepeHnnanax

JIMHENHOE

3aganue Neldq

OO6umm pemieHreM auddepeHnnanbHOro ypaBHeHHs 1-0ro nopsiika sBisiercss GyHKIus

Bribepute oauH U3 4 BapuaHTOB OTBETA:

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

3amanne Nel5
Ecnu npu yMHOXKEHHH KaXI0TO apryMeHTa (DYHKITMH Ha TTPOU3BOJIBHBIA MHOXHUTEH A BCS

ﬂ”’T_ fAxA-y)=A"-(xy)

GyHKIMS YMHOKaeTcs Ha e

ypaBHEHUE

, TO 3T0 — A depeHnnarTLHoe



Bribepute oauH U3 4 BapuaHTOB OTBETA!

C pa3IeISIONIMMHUCS IEPEMEHHBIMU
OJTHOPOJTHOE
B MOJTHBIX AuddepeHimaiax

JIMHENHOE



7.3. OueHoYHbIe cpeICcTBAa [Jisl MPOMEKYTOYHOH aTTeCTAMM MO HTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Ne

wn Bonpocsl k 3Kk3aMeny

1 Kakue ypaBHeHus Ha3biBatoTcs nuddepennmansabiMu. [Ipumep.

2 Yro Ha3pIBalOT peuieHreM auddepenunansaoro ypasHenus. [lpumep

3 UTo Ha3bIBAIOT HAYAJBHBIMH YCIOBHIMU s ¢ depeHimansHoro ypasHenus. [lpumep

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

) Teopema Komm o cymecrBoBanumn penieHus au@GepeHIuanIsHoro ypaBHEeHUs 1-oro
nopsiika

6 Juddepennunanbuple ypaBHEeHHs 1-0r0 NopsKa ¢ pa3AessiFoIMMUCS IEPEMEHHBIMMU.

7 Omnopoxansie /1Y 1-ro mopsiaka.

8 Jluneitnwie JIY 1-ro nopska.

9 VYpasuenus bepnysm.

10 | YpaBuenus B noaHbix nuddepenimanax

11 | Ypasuenus Jlarpamxka u Kiepo.

12 | TuddepeHunanbrble ypaBHEHUS 2-0T0 MOPAIKA, JOMYCKAIONUE NOHWKEHUE MopsAaKa 1-oro
TUTIA U METOJ OTHICKaHHS UX PEUICHHUSI.

13 | duddepeHnmanbrbie ypaBHEHUS 2-0T0 MOPSIKA, JOMYCKAIOIINE TOHMKEHUE MTOPSIKA 2-0T0
TUIIA U METOJ OTHICKaHMS UX PELICHHUS.

14 | JuddepenumanbHble ypaBHEHUS 2-0T0 MOPSJIKA, AOMYCKAIOIINE MOHKEHNE MopsiiKa 3-ero
TUIA U METOJ OTHICKaHHS UX PELICHHUS.

15 | Jluneitnsle ogHOpOaHBIE nU(pepeHInaNbHbIE YpaBHEHUS N-0TO IMOPSJIKA, CBOWCTBA €ro
peLIeHui.

16 | Ctpykrypa obmiero pemenwust JJIOJIY n-oro nopsinka.

17 | Onpenenenve TMHEWHOW 3aBUCHUMOCTH (QYHKUUH. YCIOBHUSA JIMHEHHOM 3aBUCUMOCTH U
JIMHEIHON HEe3aBUCUMOCTH JBYX QYHKIUI.

18 | Onpenenurtens BpoHCKOro u ero cBOMCTBaA.

19 | Jluneitnble oqHOpOAHBIE AU PepeHIInanbHbIe YpaBHEHUS BTOPOTO MOPSJIKA C TOCTOSIHHBIMU
K03 dULIEeHTaMH.

20 | CtpykTypa oOuIero pemeHus: JUHEHHBIX OJHOPOAHBIX AuddepeHInalbHBIX YpaBHEHUS
BTOPOT'O MOPSAKA C MOCTOSHHBIMU K03 puiinenTamu.

21 | XapakTepUCTHUECKOE YpaBHEHUE Ui JIMHEWHBIX OJHOPOJHBIX AuddepeHInanbHbIX
ypaBHEHHsI BTOPOTO MOPsAKA C TOCTOSHHBIMU K03 unmenramu.

22 | Bug obmero pemieHus JMHEHHBIX OJHOPOAHBIX AU(QepeHInanbHbIX ypaBHEHUs BTOPOTO
mopsiiIka € TOCTOSIHHBIMH ~— KodddummeHnramMmu it ciiydaeB, KOTJa  KOPHH
XapaKTEePUCTHYECKOTO YPAaBHEHUS ICHCTBUTEIIbHbIE Pa3JIMYHbIC YHCTIA.

23 | Bug obmiero pemnieHds TMHEWHBIX OJHOPOAHBIX AH(QepeHINaTbHBIX YPaBHEHHS BTOPOTO
nopsiika € IMOCTOSIHHBIMM — Kod(pduumeHTamMum  JuIst  cilydyaeB, KOIJa  KOPHHU
XapaKTEePUCTHYECKOTO YPAaBHEHUS ICHCTBUTEIIHHBIC OIMHAKOBBIE YUCIIA.

24 | Bug ob1ero pemieHus JUHEHHBIX OJHOPOAHBIX AU(QepeHInanbHbIX YPaBHEHUS BTOPOTO
nopsiika € IMOCTOSIHHBIMM  Ko3(duumeHtamMmum Ui cilyyaeB, KOrja  KOPHHU
XapaKTEePUCTHYECKOTO YPABHEHUSI KOMIIJICKCHBIE YUCIIA.

25 | Jlunerinpie HEOTHOPOAHBIC MU (DG EepeHITNATbHBIC YPAaBHEHHUS N-0T'0 MOPSIIKA.

26 | CtpykTypa oOIIero penieHus JHHEHHBIX HEOTHOPOIHBIX U] depeHITMaNbHBIX YPaBHEHUS N-
Oro MOpS/IKA.




27 | Merox BapualMM MPOU3BOJBHBIX IOCTOSHHBIX JJIi OTHICKAHUS YacTHOTO pELIEHUS
JMHEWHOTO HEOJHOPOAHOTO MG PEpEeHIINATHLHOTO YPAaBHEHUS! BTOPOT'O MOPSIKA.

28 | IlpaBas wyacth cnemuanpHoro Buma JIHJY 2-oro mopsaka ¢ MOCTOSHHBIMHU
KOd(QPHUIHEHTAMH.

29 | Merox HeompeAeNeHHBIX KOI(PPHUIMEHTOB [ OTHICKAHHS YacCTHOTO  PELICHUS
HEOJJHOPOIHOT0 JIMHEHHOTO A depeHnnanbHOro ypaBHEHUsT BTOPOTO MOPsAKa C MPaBon
YacThIO CNENHUAIbLHOTO BUJIA.

30 | Ilonarue unTerpanpHol cymMmmon ¢ynkuuu f(X,y) 3aganHoi Ha 1ByMepHO# obnactu D

31 | JIBOitHOW MHTETpaAT U €r0 FT€OMETPUUSCKHUI CMBICI.

32 | CoiicTBa BOWHOTO MHTETpaIA

33 | ABykpatHblii nHTerpan. CBOHCTBa IBYKPATHBIX HHTETPAJIOB.

34 | Beiuucienue ABOWHOTO MHTErpajia ¢ MOMOIIBIO0 JBYKPATHOTO.

35 | Beruuciienre ABOWHOTO MHTETpalia B IPSIMOYTOJILHOM CHCTEME KOOPIMHAT.

36 | Beiuucienue ABOWHOTO MHTErpalia B MOJSPHON crUcTeMe KOOPAMHAT.

37 | Beruucnenue miomajei miockux Guryp 1 00beMoB TeJ ¢ TOMOIIBIO IBOHHOTO HHTETpaa.

38 | Briuucienue Macchl INIACTUHKH, KOOPJMHAT LEHTPA TAKECTU IIIOCKON (UTYPBHIL.

39 | Ilousrue unTerpanpHoil cymmon ¢yukiuu f(x,y,z) 3alaHHOM Ha TpeXMEPHOIl 00s1acTu

340 | TpoiiHOi1 HHTETpaJ, CBOMCTBA TPOWHBIX HHTETPAJIOB.

41 | TpoiiHOI HHTETpa U €ro (GU3NICCKUNA CMBICII.

42 | Tpexxparubiii uaTErpas. CBOMCTBA TPEXKPATHOTO HHTETpaIa.

43 | CBsi3p TPOIHOTO U TPEXKPATHOTO MHTETpaa.

44 | BpluucieHue TpOMHOro MHTErpaja B IPSIMOYTOJIbHONW CUCTEME KOOPIMHAT.

45 | Bpluucienue TpOWHOT0 MHTErpajia B IUINHAPUIECKIX KOOpIUHATAX.

46 | Bpruncnenue TpoHHOr0 HHTErpaia B CepuuecKuX KOOpAUHATAX.

47 | Beruuciaenue o0beMa Tesa ¢ MOMOIIBI0 TPOMHOTO MHTETpasia

48 | BpruncneHnue Macchl Tella ¢ MOMOIIBIO TPOMHOI0 MHTEerpaa

49 | Beruncienue KOOPJMHAT IIEHTPA Macc ¢ IIOMOIIbIO0 TPOWHOTO WHTETpaja

50 | Onpeznenenue KOMILIEKCHOTO yncia. KoMIiekcHas II0CKOCTb.

51 | JleiicTBYS HaJl KOMIUIEKCHBIMU YUCJIAMH B aJiredpandeckoit opme.

52 | Tpuronomerpuyeckas popMa KOMIUIEKCHOTO YHCTIA.

53 | JlelicTBUs HaJl KOMIUIEKCHBIMU YHCIaMU B TPUTOHOMETPUUECKOM hopme.

54 | TlokaszaTenbHas (hopMa KOMIUIEKCHOTO YHUCIIA.

55 | JleicTBUs HaJl KOMIUIEKCHBIMH YHMCJIaMHU B MIOKa3aTeNbHOM (opme.

56 | [lonsaTre QyHKIMH KOMITICKCHOTO MTEPEMEHHOTO.

57 | Crenennas u nokasarensHast @KII. CoiicTBa pyHKINI.

58 | Tpuronomerpuueckre OKII. CpoiicTsa.

59 | O6parsbie Tpuronomerpudeckre OKII.

60 | Jlorapudmuueckas PKII. CpoiicTsa.

61 | Auddepernmmposanme OKII. Ycenosus Komu-Pumana.

7.3.2. Kpurepuu U HOPMBbI OLlEHKH

dopma
Cemectp NpoBeAeHIst Kpurtepuu u HOpMbI OLlEHKH
MPOMEKYTOYHOM
aTTecTaliu

OO Crynent Habpan 80-100 6amios

3 SKsaMeH 10 pe3ysbTaTaM OCBOEHHS Kypca
«XOpOILION Crynent Habpan 60-79 6amioB mo

pe3ysbTaTaM OCBOEHHS Kypca




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

Crynent HaOpan 40-69 6ainoB 1o

«YZOBJIETBOPUTEIILHO»
pe3yJibTaTaM OCBOEHHS Kypca

Crynent Habpan menee 40 6amioB

«HEYJIOBJIETBOPUTEILHO»
10 pe3yJIbTaTaM OCBOCHMS Kypca




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodanoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
Kyp6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Hertspea O.M.,
Kypbenko JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodanoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0Ho- Hay*Hon
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
n/n MeTOoanYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
i IBC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OMOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTENIEH
2 | ©@wmnoa E.E., CepreeBa | Maremartuka: YueOnoe nocodue / E.E. YyeOHoe mocobue 2015 3bC
J.B., Cnob6oxackas U.H. ®ununosa, /[.B. Cepreena, “ZNANIUM.COM”
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocodoue, yueoHo- Hay-ion
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) TI'ox m3panus ounoaunorexe /
n/n MeTOoAnYecKoe mocooue,
HPAKTHEYM, Ip.) HaumenoBanue
P AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | Benmoycosa B. 1., Bricirast matematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC
EpmakoBaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTENeH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxwum noctyna : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.

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

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

- Elibrary [Dnexrponnsiii pecypc] : HaydHast 3JeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

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

- Science Direct [DaekTpoHHBIH pecypc] : KOJJIEKIHsS 3JICKTPOHHBIX KHUT H3aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.

- NEICON [3nexrponHsIii pecypc] : 37eKTpoHHAs HH()OpMAIHS : apXUB HAyYHBIX )KYPHAIJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

] PekBU3MTHI 10TOB
N HaumenoBanmue I1O GBI JloroBopa
n/n (naTa, HOMep, CPOK AeHCTBHA)
1 Windows OeccpouHas
2 Office Standart OeccpouHas

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

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA

N/ | NMPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYynOBaHMS

VYueOHast ayauTopus Ui nposefeHns 3aHsITuil | CTONbl  yYEeHUYEeCKHE JABYXMECTHBIE U
JIEKIIMOHHOTO TUTA. Y4yeOHast ayIuTOpHs sl | TPEXMECTHBIS (MOHOOJIOKH) ,CTOJ
NPOBEICHUS 3aHATHI CEMHUHApCKOTO THIIA. | PENoJaBaTeIbCKHi, CTYIN
YueOHast ~ ayamTopus UL KYpCOBOTO | IPEMOJABaTEeNbCKUM, JOCKa ayAuTOpHAs
1 | MPOCKTHPOBAHHS (BBINIOJIHEHUSI  KYPCOBBIX | (M€JI0OBas)

pabot). YueOHast ayauTopus sl TPOBEICHUS
TPYIIOBBIX u WHMBUIYaIbHBIX
KOHCYyJbTallMi. VYd4eOHas aynutopus Uis
IPOBEICHUS 3aHATHH TEKYILEro KOHTPOJS U
npomexxyrouHoi arrecrarmu. (I'-440).

VYueOHast ayauTopus Ui npoBeieHns 3aHsaTuil | CTossl YYCHHUYECKHE  JIBYXMECTHBIE
JIEKIIMOHHOTO TUNa. YueOHas ayautopus JUisl | (MOHOOJIOKH) , CTOJ IpenoiaBaTelbCKUM,
NPOBE/ICHUS 3aHATHUH CEMHUHApCKOro THIIA. | CTYI Iperno/IaBaTeIbCKui, J0CKa
5 VYuebHast  ayauTopusi  JUII  KYPCOBOTO | ayUTOpHAas (MeIoBast)

IPOEKTUPOBAHUS  (BBIMOJIHEHMSI KYPCOBBIX
pabot). YueOHast ayauTopus s TPOBEICHUS
TpPYHIIIOBBIX u UHAUBUAYAJIbHBIX
KOHCYJIbTAIlMi. YdeOHas ayauTopusi JUis




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0UHETOB, J1a00paTOpHii, MACTEPCKHUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

IPOBE/ICHUS 3aHATHH TEKYLIEro KOHTPOJIS U
npoMexxyrouHou arrecraumu (I'-409).

[Tomerienne 111 CaMOCTOSITEBHONW pPabOThI
cryaenros (I'-401).

CTOBl yYEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
I1K ¢ BbIx070M B ceTb MHTEpHET
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