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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza B1.0.12 KpaTHele UHTerpasbl U psfibl OTHOCUTCS K 00si3aTelbHOM YacTy 0Opa3oBaTesTbHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

3HaHus 68 obaacmu
¢usuxu u
paduogusuku u
ucno/Nb308amb Ux 8
npogeccuoHanbHou
dessmenbHOCMU, 8
mom uucne 8 cgepe
nedazozauyveckoli
desimenibHOCMU;

3HAHUAMU 8 0061acmu puU3UKU
U paouogu3suku

OIIK-1.2: AHanusupyem
¢usuueckue acnekmnbl meopuu
U 803MOJICHOCMU ee
UCNOMb308AHUS 0151 peleHUst
HAay4HO-UCCAe008aMenbCKUX
3a0au

OIIK-1.3: Pewaem HayuHo-
uccnedosamenbcKue 3adaull, 8
mowm uucne 8 cpepe
nedazo2uy4eckoil

desimenbHOCMU

meopembl Kypca «KpamHble
UHmMezpanbl U psiobl»,
flo2uyecKue ces3u Mexcoy
NOHSIMUSIMU U MeopeMamul,
OCHOBHble MemoObl
0okasamenbCme U pelieHust
3a0ay 8 Mamemamu4ecKkom
auasnuse.

Ymeem npumeHsimb MemoObl U
npuembl pelwieHust 3a0ay u3
DazAuuHbIX pazoenos
OuCyUnAUHbL; NPUMEHSIMb
Mamemamuueckue Memoobl 0415
petueHus 3a0au pusuKu;
UCNO0/b308aMb A0eK8AMHbIil
mamemamuueckuli annapam;
8bINOMHAMb MAMEMAMUUYECKYIo
06pabomky pe3yabmamos
3KCNepuMeHmMos; 8bINOAHAMb
npubaudceHHble 8bIMUCAEHUS U
OyeHUBamb UX N02PewHOCMb;
UCnob308amb Memoob!
mamemamu4eckozo
MOOenuUpo8aHust 8
npakmuueckol OesimeabHOCMU;
Bnadeem memoodamu pewieHus
DPA3NUUHbIX 3a0ay, NOHAMULHbIM
annapamom OuCyunauHbl
«KpamHble uHmeepabl u psiobl»,
COBpeMeHHbIMU 3HAHUSIMU O
mamemamuyeckom aHaause u

€20 Npu/oXHceHuUAX.

OIIK-1.2:

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs NPOMeXyTOYHOH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: KonmponbHas
npumeHsmb 6azoeble | hyndameHManbHbIMU 3Haem OCHOBHble NOHAMUS U paboma SK3AMEH:

KoumposnbHble
80NpOCh!
Tpakmuueckas 3adaua




3Haem ocHogononazarowjue
NPUHYUNbL, NOHAMUS U (pakmbl
OougpepeHyuanbHo20 u
UHMe2panbHO20 UCUUCAEHUS]
¢yHKYUll HECKOABKUX
nepemeHHbIX: OCHOBHble
noxsmusi, popmysnbl, meopembi.
Ymeem npumeHsimb Memoobl
mamemamuyeckozo aHanu3d u
meopuu «KpamHbix uHme2panos
U psi00e» K aHaausy ¢usuueckux
acnekmoe meopuu npu peleHuu
Hay4HO-UCC1e008amenbCKux
3a0au.

Bnadeem onbimom aHaau3a
¢usuueckux acnekmoes
mamemamu4eckoz20 aHanu3a u
€20 UCNO/Mb308aHUS 0/151 pewleHusl
HAYYHO-UCCNe008amenbCKUX
3adau.

OIIK-1.3:

3Haem MemoOb! pewieHust
K/10UesbIx 3a0ay OUCYUNAUHbL
«KpamHble uHmezpanb! u psobi».
Ymeem pewamb npakmuueckue
3a0auu 6 obnacmu usuku u
paouogusuKu ¢ NOMOWbIO
NPUKAAOHbIX ACNEKMog
mamemamu4eckoz20 aHanu3d.
Bnadeem Haebikamu
npumeHeHus annapama
mMamemamu4eckoz2o aHanu3a o1s
peuwueHus 3a0au
npogeccuoHanbHou

desime/ibHOCMU.

3. CTpyKTypa U copepkxaHHve AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUII/IUHBI

ouHas
OO011as TPY/0EMKOCTD, 3.€. 6
Yacos 1o yue0HOMY IJIaHY 216

B TOM UHC/Ie

ay/JUTOpPHbIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3aHATHSA JIEKI[HOHHOr'0 THIA 48

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1a0opaTopHbIe padoThI) 64

- KCP 2
caMocTosATe/IbHasA padoTa 48




HpOME)l(yTquaSI aTTeCcTralnusa

54

JK3aMeH

3.2. CojeprkaHue JUCHUTIUHEI

(cmpykmypupoeaHHoe no memam (pasdenam) C yKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed

akademMuyecKux uacos u 8uobl yueOHbIx 3aHamull)

HaunmeHoBaHue pa3/ie/ioB U TEM AUCLIUTUIAHEL Bcero B TOM UHCJIe
(acen) KonTtakTHast pabora (pabota Bo
B3aMMO/IEICTBUH C IIperofiaBaTesiem),
Yackl U3 HUX
3aHATHS CamocTosTe/bHas
CEeMHHApPCKOro pabora
3aHATHS THUMa obyuatowerocs,
JIEKLJMOHHOTO | (TIpakTHueckue | Bcero “acel
THIa 3aHsATHs/abopa
TOpPHbIE
paboThI), Uacel

0 o) o) 0 0

o o) o) o) o

0 0 0 0 0
Tema 1. IuddepenpansHoe ucuucaeHre GYHKLIMN MHOTHX TIepeMeHHbIX 56 16 24 40 16
Tema 2. KpaTHble HHTerpasbl 50 10 20 30 20
Tewma 3. Yucnossle, DyHKIMOHA/IbHBIE U CTEIIEHHbIE PS/bI 48 16 20 36 12
Tema 4. Psagp1 @ypbe 6 6 6
Arrecrarus 54
KCP 2 2
Uroro 216 48 64 114 48

Copiep>kaHue pa3/ie/ioB U TeM JUCIUILTHHBI

[IpakTuyeckue 3aHATHUS OPraHU3YIOTCS, B TOM uunc/ie B (hopMe MpakTHUecKou moAroToBku. Ha rnpaktryeckux
3aHATHsSX Oos1ee MogpoOHO M3yUaeTcs IPOrpaMMHBIM MaTepras B TVIOCKOCTH OTPabOTKH MPaKTHUeCKUX YMeHUH

1 HAaBBIKOB U YCBO€HHS C/IeAYIOIHUX TEM:

1. Berunc/ieHre YaCTHBIX TIPOU3BO/IHBIX (DYHKIIMA MHOTHX TlepeMeHHbIX. Boruricienve auddepenimanos
dbyHKUMM MHOTUX TlepeMeHHbIX. [TuddepeHiipoBanue cioxxHoM dyHKIMU. [JuddepeHiiipoBaHiie HeSIBHO

3afaHHbIX QyHKUMN. [JuddepeHiipoBaHye CHCTeM HESIBHO

3a/laHHBIX PYHKIUH 1 QYHKIUH, 3a/JaHHBIX TTApAMETPUUECKH. 3aMeHa MepeMeHHbBIX B U depeHIManbHbIX

BBID@KEHUSX, COZlepyKalliX 0ObIKHOBEHHbIE ITPOU3BO/HbIE. 3aMeHa IlepeMeHHBIX B g depeHIanbHbIX

BbIpAXKeHUAX, COAep>KallliX YaCTHbIe ITPOM3BOAHLIE.

AOGCOMOTHBIN KCTPpeMYyM (QYHKIIMA MHOTHX TIePEMEHHBIX. Y CJIOBHBIN 3KCTPeMyM (DYHKLIAH MHOTHX

repeMeHHBbIX.

2. [1BoliHbIe MHTerpasbl (paccTaHOBKa Mpe/ie/ioB UHTeIpUpOBaHus). BbiuricieHre IBOMHBIX UHTETPaJIOB.

[epexoz K NO/SIPHBIM KOOP/IMHATaM B JBOMHBIX MHTerpasax. 3aMeHa rlepeMeHHbIX B IBOMHBIX UHTerpanax

(obrumii ciyuyait). TTpuio)keHre [BOWHBIX MHTErPAJOB K HAX0XKEHUIO TUIoIaiel u 065eMoB. TpoiHOM

WHTerpas (paccTaHOBKa Tpe/ie/IOB UHTeTPUPOBaHUs U BbIUKC/IeHre). 3aMeHa riepeMeHHbIX B TPOHHOM

vHTerpase (LAIMHIPUUeCKre KOOPJUHAThI). 3aMeHa repeMeHHbIX B TPOMHOM HHTerpare (cdepryeckue

KOOpZMHaThl). 'eoMeTprueckue U MexaHA4YeCcKue MPUI0KeHUsI TPOMHOTO UHTeTpaa.
3. UncrnoBsle psAfbl (CXOIMMOCTH 10 onpe/iesieHnto). Heobxoumoe yCioBre CXOJUMOCTHU PAJia, TIPU3HAKU

cpaBHeHus1. [IpU3HAKKM CXOAMMOCTU 3HAKOTIO/IOXKUTETBHBIX PsioB (Janambepa, Koim, MHTerpasbHBbIiN).




3HakonepeMeHHble psifibl (AGCOMOTHAs U yCIOBHAs CXOAUMOCTh). HaxoskeHre 06/1acTh CXOAUMOCTU
(byHKIMOHANBHBIX PsioB. PaBHOMepHasi CX0AMMOCTh (PYHKLIMOHAIBHBIX MT0C/Ie/I0BaTe/TbHOCTEN 1
(yHKUMOHANBHBIX PsifoB (Tpu3Hak BeiiepinTpacca). CrerneHHble psifibl (HaXOX/eHUe pafdyca U MHTepBasa
cxoauMocTH). PasnoxkeHne dyHKIMN B cTenieHHble psifbl. CyMMHUpOBaHHe CTeleHHbIX psifioB. [TpakTryeckas
MOJrOTOBKA HarpaB/ieHa Ha (OPMUPOBaHKe U pa3BUTHE 3HAHUM, yMEHUM U HaBbIKOB TIPUMeHEeHHsI amrapara
MaTeMaTHUYeCcKOro aHaiu3a J/is pellieHus 3a/iad NpohecCuoHaIbHOMN /1esITeIbHOCTH.

TeKy1Hii KOHTPOJb YCIIeBaeMOCTH peanu3yeTcsi B hopMe MpoOBeieHrs1 KOHTPOJILHOM paboThl U

MIPOBEPKH BBITIOJTHEHUS JOMAILTHUX 3a/laHUM.

[MpomexxyTouHas aTTecTalys IPOXOAUT B TPAAULIMOHHOMN dopme (3K3aMeH).

4. YueGHO-MeTO/jUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarommuXxcs

CamocrosTenbHasi paboTa o0ydarou[uXcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [IJI1 TeKyIllero KOHTPOJ/sSi U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIAILIMHBI
MPUBEIeHHBIM B TI. 5.

CamocTrosTenbHasi paboTa CTyjeHTa TPy U3yueHUU AUCLHUTUIMHBI «KpaTHbIe UHTerpasbl U pSab»
BKJIIOUAET BBITIO/IHEHMe TIPaKTUUeCKUX 3alaHui 110/l KOHTPOJIeM TperoZiaBaTelisi, a TakyKe MOTOTOBKY
K KOHTPOJIbHOM paboTe 1 3K3aMeHYy.

5. @oHA OLEHOYHBIX CPeACTB [/l TeKYyIllero KOHTPO/isi YyCIIeBaeMOCTH U IPOMEeXYTOUYHOU
aTrTecTalyH M0 JUCLHII/IHHE (MOAY/II0)

5.1 TunoBbie 3a/laHHUA, HEOﬁXO}II/IMbIe AJIA OL€éHKM Ppe3y/ibTdTOB 06y‘IEHI/Iﬂ npu mnpoBejeHHUuU
TEKYIIero KOHTPOJ/IA yCIIeBA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TumnoBble 3apaHus (omeHO4YHoe cpeAcTBO - KoHTpo/ibHasi padoTa) /i  OLEHKHU
copmupoBanHocTu KomnereHuu OITK-1:



KontpoabHas pabora no teme «[Audidepeniuposanne GpyHKIHA MHOMHX NEePEeMEHHbIX»

BapuanT 1:
du

Ex eciu u=f|Xx,Xy,Xyz|, X, y,Z - He3aBHCHMEIe [1lepeMeHHEIe,
xady

dx dy d’x d'y

1. Haiiti

s e ool e Y | S R
2. Hairtu dz'dz a2 "di ecim | x +2yz=0
202 0z _2 X
3. [lpeo6pa3oBats ypasHenwe Y —s+2-—=>= ecou U=—,v=Xx,w=Xz-Yy, rge w=w(u,v)-
dy. 0y x y
Hogas GyHKLMA
4. ViccnepoBathk Ha YCIOBHEIH aKCTpeMyM dyHKuuio u=x—2y+2z, ecm x"+y +z° =1.
Bapuaur 2:
1. Haittu d°u, ect u=f|x"+y",yz|, X,y .z - He3aBUCHMbIe IepeMEHHbIE.
du du dv 0 [
2. Haiitn — ~ecm |xu-yv=0|

ax'dy’ax’ay ©

2 2
a;+ e +8_z=
dx* dxdy éx

3. Ilpeobpa3soBark ypaBHeHHe

X+y

e U=
2

o
,vay,wzze’, rae w=w(u,v)- Hopas dyHKisL.

1 Fo BN | ;
4. Viccne/ioBaTh Ha YC/IOBHBIHA 9KCTpeMyM U =X+ Y+Z, eclid ;4-;'1-;:1 (eyz>0

Bapwuanr 3

2

dydz’
2. Haiitu dz,d’z B Touke x=2,y=1,z=1,ecu Xyz=x+y+z

XX

1. Haiitu ecu u=f [ R X,y ,Z - HE3aBHCHMBIE [EePEMEHHEBIE.

2 2 2
g jﬂ.:+}_" dx + a—z_:
ax’ 0xdy 3y’

il & el
[aljict x:u;"’,yzuzv,zzu 4"’ -w, rge w=w(u,v)- HoBas dyHKis.

3. IlpeoGpa3zoBats ypaBHEHHE

= [ |
4. UccnepoBath Ha YC/IOBHBIH 3KCTPEMYM z=;+ ; ec/u

Bapuanr 4:
1. Haitt d*u, ec u=f|x+y+z,x’+y +2 |, X, ¥, Z - HE3aBUCHMbI€ TIePEMEHHBIe.

2

2. Haiiti axazy,emu Flxy,y+z/=0
3. Ipeo6 P= ‘3—2);[3)
. [peoGpa3osats BeipakeHHe P= = e

ecnu u=xe’,v=ye’,w=ze’, rge w=w(u,v)- nosas dyHkums.

4. MccnenoBaTh Ha VCIOBHBIH 3KCTDEMVM LU= XV. €C/IH



KonTponbHas pa6ora no teMe «/[BoilHbie W TPOHHbIE HHTETPAILIY

Bapuanr 1:
1. M3MeHHTL NOPsAA0K HHTerPUPOBAHHSA:

2. Mepeiiti K nonspEbIM KoopguHatam X — " COSE Y =SNG 4 haceraputs npejie/isl MHTErpaLuy B

TOM M JPYTOM MOPsiKe:
3. [Tepeiity K cepHyecKHM WIH LHITHHAPUYECKHM KOOPJHHATAM H BBIYHC/INTE:

2 - . =
J‘d.w BEC )c!z _|" dz

>

W4 x* (

i ] Lz
TR X7z

2

4. BoIuMCIHTh 00beM Tena, OrpaHH4YeHHOr 0 NMOBePXHOCTAMHMA:

Bapuawur 2:
1. I3MeHHTL NOPSIOK HHTErPUPOBAHUS:
ZreOsE, Y =ISING y paccTaBUTh Npe/ieNsl HHTerPaLuM B
2 2
TOM M JJpYrOM MOpsKe: ff f(x,y)dxdy,D:x"+y <4x,yzx
D

3. IMepeiiTu K chepHUeCcKHUM WIH LHIHHIPHYECKUM KOOPJHHATAM U BLIYUC/IHTL!

2. TlepeiiTu K NMOASPHLIM KOOPAHHATAM ~

R VRE-x? R-x-yr
[ dx dy | {xz + yzl:lz
"R _JR:. 2 0

4. Beuucnuts 00beM Tena, OrpaHHYeHHOr o NOBepxXHOCTAMHMK!

BapuaHnr 3.
1 V%2 2 1-v4x-x%-3
fdx j fdy 1 J'dx j fdy
1. U3MeHHTb NOpsifiok uHTerpupoanus: 0 U 1 0

A ZTCOSE, Y =SNG y paccTaBUTB Npejeibl HHTErpaLii B

dxdy,D:x’+y’<-2y,y<-1

2. IlepeiiTH K MOJISIPHLIM KOOPAHHATAM
TOM M JPYTOM NOpsA/IKe: JJ flx.y)
D

3. [epeiiTi K cheprUUeCKIUM MIH LIWIHHADHYECKUM KOOPJHHATAM M BEIUMC/IUTS:
1 A1-x? \."2‘%2‘}’2 2, 2,2

dx [ dy [ Nx +y° +2°d

0 . V1= X \."xz +}12
4. BeluKC/IUTE 00BeM Tefa, OrpaHHYEHHOr0 NOBEPXHOCTAMMU
X+ y' =R, Rz=2R*+x*+y’,2=0

Bapmuanr 4:
4 \I"4x- x2
Jax [ f(x,y)dy

1. I3MeHHTb NOPSAA0K HHTErPHPOBAHUSA: 0 ik

2. TepeiiTu K nonapHbLIM KoopauHaram * — 1 COSE: Y =ISINE y haceraputs npesens HuTerpaimm
TOM M PYrOM NOpAJIKe:

3. [epeiitu K chepruecKUM WIH LIHIHHAPHUECKHM KOOPJUHATAM M BEIUMC/IHTh:

N £ v " oe oo

2 Na~ L Co BT
Jdx [ dy | (x +y“+z )jz
R TP N T

2 V4

4, Beluncute 00beM Tefa, OrpaHHYeHHOr 0 NOBEPXHOCTAMU
(O6nacTs HAXOMTCA BHYTPH OJHOMNOJIOCTHOIO runepbonouja, 1.e.

= . /:’0]‘



KonTponbHas pafoTa no Teme «Pagki»

Bapmuanr 1:
1. MccnegoBaTk CXOUMOCTL YHCIOBLIX PAOB!
S +
Z—hn +n+1—Vn*—n+1 2[ "2" - 1505 L
n=1 ﬂ g i']' ; n=1 -i’.l

0! o

2. UccneporaTe CXOQMMOCTE CTeNeHHOro paja: 1=1 n

> _(2x)

1
—— npu 0=x= 5
3. MccneoBaTs Ha paBHOMEPHYIO CXOMMOCTE pag "=1 NV +X

=In(1+x+x*

3
4. Paznoxute B paj Teiinopa no creneHsaM X (YHKIHIO: fx) +x°)

Bapuanr 2:
1. MccneioBaTk CXOAHMOCTE YHC/IOBBIX PAJOB:

. nn
! sin —

s 1 o) . n n o
e« == | "2"{_
,,Zzll n3—ln2n, ,;[' ) \n+1] z

n=1

Z n'e’”

2. Haiitu 0o61acTb CX0ZHMOCTH (yHKLMOHAIBHOTO psaga "~

i
M npu |x <4
3. McoiefoBars Ha paBHOMEPHYIO CXOAMMOCTE pag ' 1% +1

L { 2 { 2
4. Paanoxutk B paa Teiinopa no cTenenam x: f(x)=xIn(x+V1+x")—V1+x

Bapuanr 3:
1. MccnepoBaTs CXOAHMOCTEL YHC/IOBEIX PAJOE:

i 0 o0

.2 n - n+3 1 1
D arcsin 5 >, (-1)In 3 (-1F s
n=1 n“+1 n

= 1+2n = Inn
Z (3—-x"
2. Viccnefioats CXOOMMOCTE CTENEHHOro paga: n=1 v n
o ox ' sin

Lnpu ] =x < 4o
3. WccneoBaTk Ha PaBHOMEPHYIO CXOZMMOCTE PAfl - 24n'x”

2—2x
f(x)=arctan
4. Paznoxuts B pag Teliopa 1o cTeneHsM X: 1+4x

Bapunanr 4:
1. MccnepoBaTk CXOAMMOCTE YHCIOBLIX PAJOB:

jz; if—l,fl'”’tg? Z .-—4

2
n=2n _5“[1!1, n=1 ﬂ'\-ﬂ, n=1 1.'ﬂ+1

2. Haiit o6nacTe cxoguMocTH QYHKIHOHATLHOTO paga: "' 2% |
o x"arctg nx

7 npir —1<x=<1

2
3. UiccnefoBaTh Ha PaBHOMEPHYIO CXOAUMOCTE psag n=1 1T +X

4. Pa3noxuts B pag Teiliopa no CTenexHsMm x: f(x)=(1+x)In(1+x)

Kpurtepuu oneHnBaHus (oneHouHoe cpecTBO - KoHTpO/ibHas padora)



OueHka Kpurtepuu oLieHUBaHUs

Bce kommeTeHI[H (YaCcTU KOMIIETeHI[1i), Ha OPMUPOBaHKEe KOTOPBIX HarlpaB/ieHa
JVCLMIIMHA, C(OPMUPOBaHbI Ha YPOBHE He HHXKe «TIPeBOCXO/IHOY,
IIPEBOCXOZHO

P A MIPO/IEMOHCTPUPOBAHBI 3HAHUsI, YMEHUs1, B/IafleHusI [10 COOTBETCTBYIOLIUM

KOMIIETEHLIMAM Hd YPOBHE, BbILIE IIPeAyCMOTPEHHOTI'O HpOFpaMMOﬁ

Bce komrereHiuy (4acTv KOMITeTeHIIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
OTJIUYHO JUCLIMTUTAHA, COPMUPOBAHbI HAa YPOBHE HE HIXKE «OT/IMUHO», TIPH 3TOM XOTS ObI

OJHa KOMIIeTeHIHA C(bOpMI/IPOBaHa Ha YPOBHE «OT/IMYHO»

Bce kommeTeHI[MHM (YaCcTU KOMIIETEHI[Hi), Ha OPMUPOBaHKEe KOTOPBIX HallpaB/ieHa
OueHb XOpOLLIO JUCLMIIIMHA, c(HOPMUPOBaHBI Ha YPOBHE He HIDKe «O04YeHb XOPOII0», TPU 3TOM

XOTs1 ObI 0/JHa KOMIIeTeHIMsI ChOpMHUpPOBaHa Ha YPOBHE « OU€Hb XOPOILIO»

Bce komnieTeHIUM (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
XOpOLLIOo JUCLMITIMHA, COPMUPOBAHBI HA YPOBHE He HIDKE «XOPOILIO», TIPH 3TOM XOTs1 Obl

0/JiHa KOMITeTeHLUs1 COpMHUPOBaHA HAa YDOBHE «XOPOLIO»

Bce komneTeHIMM (4acTH KOMIIeTeHLIMH), Ha (hYOpMUPOBaHHe KOTOPBIX HarlpaB/ieHa
JUCLIUTUTAHA, COPMUPOBAHbI HAa YPOBHE HE HIDKE «y/IOB/IETBOPUTETBLHO», TIPH
[[OBJIETBOPUTE/IEHO

Y P 3TOM XOTsi OBl 0ZJHa KOMITIeTeHL|si chOpMHUPOBaHa Ha YPOBHe

«y[10BJIETBOPUTE/IEHO»

Xots 66 0jHa KOMIIeTeHL{Us1 chOPMUPOBaHa Ha YPOBHE «Hey/10B/IETBOPUTEILHOY,

HeY/I0B/IETBOPUTEJILHO N
HU OJJHa U3 KOMIleTeHLIU! He chopMUpOBaHa Ha YPOBHE «ILJIOX0»

T/I0X0 XoTs ObI 0/THA KOMIIEeTeHIMsA CPOPMUPOBAHA Ha YPOBHE «ILIOX0»

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaTOB 00yueHHs M0 JUCIUIIMHE ITPH ITPOMeXyTOUYHOH
arrecTanyy

IIIkasa oueHBaHUA C()OPMUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH

b

chopmu Hey/0BJIETBOP | Y/JO0BJIETBO 04YeHb

TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO

POBaHH UTEe/IbHO PHTE/IbHO XopoIo

0CTH

KoMIeT

eHIHI

(uHANK

aropa

AOCTHK He 3a4YTeHO0 3a4YTeHOo

eHus

KoMIeT

eHILUH)

3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUU 3HaHUN HIDKe o 3HaHUM B 3HaHUM B 3HaHWH B 3HaHWH B
TEOPeTUUECKOr0 MUHUMAJIEHBIX [OTyCTUMBI | 0OBeme, obneme, obneme, obneme,
MaTepuasa. TpeboBaHHMH. 1 ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IpeBbILLIAIOLLE
HeB03MO>KHOCTb Nmenu mecto 3HaHUM. 1o1eM oLeM yrolemM M MporpamMmy
OLIEHUTb TIOJTHOTY | TpyOble ommbku | [domyieHo rnporpaMMe | mporpamMme | IporpaMme | IOATOTOBKHU.
3HaHUI MHOTO TIOJTOTOBKM | MOATOTOBKM | MOATOTOBK
BCJIe/ICTBUE HerpyobIx . JonymieHo | . JomymeHo | u. Omubok




HECKOJIbKO
OTKasa HECKOJIbKO
HecylecTse
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormuboK
ornboK
IIpogemoHc
TPUPOBaHBI
IIpogemoHc PHp
IIpogemoHc | Bce
IIposemoHC | TpupoOBaHbI
TPUpPOBaHbl | OCHOBHBIE
TPUPOBaHBI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
INpwu perennn yYMeHUsI. YMeHUSI.
MHHUMa/IbHbBIX YMeHUSI. BCE OCHOBHBI®
o CTaH/JapTHBIX PerreHs! PenteHs! Bce
YMeHHUH. PerteHsl Bce | OCHOBHBIE YMeHUSI.
3ajlad He THUIIOBbIE OCHOBHbIe
HeB03MOKHOCTB OCHOBHBIe 3azauy C PerieHs! Bce
TIPOJIEMOHCTPUD | 3afjauM C 3ajlauu C
OLIeHWUTb Hajnuue 3a7launl. OTZAeNbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHHU BeinonHeHs! | U 3aflaunl.
OCHOBHBbIe ommbKaMH. | ommbKamu.
BCJ/Ie/ICTBUE BCe 33laHUsl | HecyllecTB | BbimosHeHbI
yMmenus1. imermu | BeinosnHeHs! | BbinosHeHb!
OTKasa B TIOJIHOM €HHBIMHU BCe 33/laHus, B
MecTo rpy6bie BCE BCe 3a7laHusI
obyuatorierocs ot obbeme, HO | HegoueTam | TOJHOM
omubKH 3alaHlsl, HO | B TIOJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3s
He B obLeme, HO
c BBITIO/THEH HeJJ0YeToB
TIO/THOM HeKOoTopble
HefloueTaMH | bI BCe
obbeme c
3a/laHus B
He/loueTaMu
TIO/THOM
obbeme
Nwmeetcs
OtcyrcTBHE IIpogemoHC IIpogemoHc
MHHUMa/bH [IpogemoHc
0a30BbIX INpwu perennn ” TPUPOBaHbI TPUPOBaHBI
bl HAbOp TPHPOBAaHbI IIpogemoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBBLIKOB 6a3oBble VpOBaH
HeBo3MOKHOCTb 3ajiau He HaBbIKU TIPU npu .
JUist HaBBIKY IIPA TBOPYeCKU
OLIeHWTb Ha/lMuue | TPOAEeMOHCTPUP pelieHnn pereHnu
Hapbiku peleHus pelLIeHnn TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHbI pelIeHNIo
BCJIe/ICTBUE HaBbIKU. VIMen X 33714 C HBIX 33724
X 3afia4 C X 3374 Oe3 HeCcTaHJapTHbI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHOKK u omboK 1
u He/[0YeToB
oTBeTa HeJloueTaMu HeJJ0ueToB
He/0ueTaMHu
IIIkana OLI€CHUBAHHUA ITPH IMTPOMEXYTOUYHOU aTTECTAllUHA
Ounenka YpoBeHb NOArOTOBKH
TPeBOCX0/{HO Bce KommeTeHIMM (4acTW KOMIeTeHLMH), Ha ¢oOpMHpOBaHHMe KOTOPLIX HarpaB/eHa
[JUCLIMIUIAHA, COpMHPOBaHBEI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afieHUss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIIIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OTJINYHO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIUIUINHA, ChOPMUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O4YeHb XOPOIIIo Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
[IUCLITUTMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XO0pOLIo Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUIJIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yjaoB/ieTBOopuTeNnb | Bce kommereHIMM (W4acTH KOMIIETeHLMH), Ha (OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [JMCLIUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
0/lHa KOMIIeTeHL{1si CpOpPMUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEIbHO»
HeyjoB/eTBopuTe | XOTs Obl OZ{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO
He 3a4YTeHO
TJIOXO0 XoTsi 6bI 0ZJHA KOMITETEHLMsT CHOPMUPOBAHA HA YPOBHE «ILIOXO»




5.3 Tumnosbie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HpOME)KyTO‘—IHOﬁ dTTeCTdallUl C YKd3dHUE€EM KPUTEPpHEB HX
OIl€HUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /I OLEHKHU
copmupoBanHocTu KomnereHiuu OTTK-1

1. IIpoctpancTBo RN, ero ocCHOBHbIe CBOMCTBA.
2. OyHKLWK MHOTHX TlepeMeHHBIX: 00/1acTh OTpe/iesieHus], TIpe/iel, HelTPepPbLIBHOCTb.
3. OmipefiesieHNe YaCTHBIX IPOM3BO/IHBIX, IPUMeph] BBIYUC/IEHUS 10 OIpe/ie/IeH|I0, TeOMeTpUYeCKUi CMBICIL.

4. MnddepeHupyeMoCTb GYHKIMK MHOTHX TIepeMeHHBIX: HeoOXoqiMble yCiioBus A depeHIpyeMocCTy;
JlOCTaTouHbIe yCI0BUs AuddepeHpyeMOCTH.

5. Juddepeniiyian rnepBoro mopsizika: BIUMC/IeHNe U OCHOBHbIE CBOWCTBA.

6. TIpubIKeHHbIe BBIYUCIEHHUS C TIOMOIIBIO auddepeHirana.

7. IuddepeHipoBaHye CI0)KHOW QYHKIIMY OJHOU U HECKONBKUX MepeMeHHbIX.
8. Ilpori3BosiHas HesIBHOW (DYHKLIMMU.

9. YpaBHeHus KacaTe/IbHOM MJIOCKOCTU U HOPMaJIbHOM MPSIMOM B C/Tyuasix, KOr/a OBepXHOCTh 3a/laHa SIBHO U
HesIBHO.

10. I'pasiieHT, MPOM3BOAHAS MO HAINIPABJIEHUIO; UX TeOMeTPUUeCKHI CMBICII.

11. YacTHble Mpou3BOHbIE BHICIIMX MOPSAKOB. TeopeMa 0 paBeHCTBe CMelllaHHbIX MPOW3BOJHBIX.
12. Iuddepentuanet BeIcimx mopsiakos. @opmyna Teiinopa.

13. OkcTpemyMm (pyHKIMM IBYX TIepeMeHHbIX.

14. Hanbosnelliee 1 HanMeHblIlee 3HaueHUe yHKLIMHU B 3aMKHYTOW OorpaHUueHHOM 06/1acTu.

15. YcnoBHBI# 3KCTpEMYM.

16. 3ameHa nmepeMeHHbIX B UG depeHLanbHbIX BEIPaKEHUSX.

17. 3amaua o Macce TI0CKOM T1acTUHBL. OTIpe/iesieHre IBOMHOTO HHTerpana. ['eoMeTpruuecKuii CMBICI.
Kraccel uHTErprpyeMsIx QyHKIMA.

18. CpoiicTBa IBOMHOT0 MHTerpasa.
19. BrlurcrieHre BOMHOIO UHTErpasa.

20. 3ameHa TepeMeHHBIX B /:[BOI>’IHOM HUHTErpaJe. HOJIHPHBIE KOOpPAWHATHI.



21. BrruucsieHue mioiaeit maockux ¢uryp. Ilnoiaab B KpUBOJWHEHHBIX KOOpAUHATaX.
22. BeluuciieHue 00b6MOB Tel.
23. IloHdaTue nuioLjagy MOBEPXHOCTU. BeruncieHre iomaay MoBepXHOCTH.

24. 3apaua o Macce IIPOCTPAHCTBeHHOr O Tesla. OnpesieneHne TpOMHOro uHTerpana. ['eomeTpryeckrii CMbICIL.
Kraccel uHTerpupyeMsIx (QyHKIMA.

25. CBoiicTBa TPOMHOI 0 UHTErpaa.

26. BriunciieHre TpoHOTO UHTerpara.

27. 3aMeHa repeMeHHBIX B TPOMHOM uHTerpae. LunnHapuueckue u chepruueckie KOOPAUHATHI.
28. Borunciienre 06bemMoB Tel. O0beM B KPUBOJIMHEHHBIX KOODJUHATAX.

29. MoMeHTHI U 1[eHTP TSKeCTH [I7Is TUIOCKOM (UTryphl, Tesia B IPOCTPAHCTBE.
30. [ToHsITHE YMCITOBOTO psAZia U ero CyMMBI. ['eomeTpruueckui psz.

31. Kpurepuy cxoAUMOCTH YUCJIOBOTO psijia.

32. HeobxoiuMOe yC/IOBHE CXOZMMOCTH.

33. [Ipr3HaKku cpaBHEHHUS [JIs TTOJIOKUTENIbHBIX PSA/0B.

34. Ipu3Hak [Janambepa.

35. ITpusnak Kol pavkanbHbIiA.

36. nTerpanbHbIi ITPU3HAK.

37. AGCOIOTHASA U YCJIOBHAS CXOJIMMOCTh 3HAKOTIEPEMEHHOT'0 UHC/IOBOTO Psifia.
38. IMpu3Hak JIeibHUIIA A/ YCIOBHOM CXOJUMOCTH.

39. IMpu3Haku Janambepa v Koty /7151 psi/joB TIPOU3BOILHOTO 3HAKa.

40. ITpusnHaku [upuxiie u Aberns.

41. TloHsITHE TTOTOYEUHOM U pABHOMEPHOM CXOAUMOCTU (DYHKI[MOHAIBHOTO psifia. [Tpu3Hak Beiiepirpacca
7Sl paBHOMEPHOM CXOIUMOCTH.

42. CreneHHOM psif. Buj 06/1acTH CXOAUMOCTH CTENEHHOT'O psiia.
43. TeopeMa 0 paBHOMEPHOU CXOAUMOCTH CTeTIeHHOT' 0 psijia.
44. TeopeMa 0 HETIPePBIBHOCTH CYMMbI (DYHKI[MOHABHOTO PsiJia, ee CJIeZiICTBUE AJisi CTEIIeHHOTO Psifia.

45. Teopema 006 MHTerpupoBaHUM (PyHKLIMOHAJILHOTO Psifia, ee CJie/ICTBUE [Jisl CTEIeHHOTO psifia.



46. Teopema o auddepeHpoBaHUY (PYHKLMOHAIBHOTO Psifia, ee C/lefICTBUE [IjIsl CTeIIeHHOro psifia.
47. Psip Teitnopa. Pasnoxxenue B psig Mak/iopeHa OCHOBHBIX 3/IeMeHTapHbBIX (PYHKIIUH.

48. TIpunoxenus psgoB Telinopa: Npub/mkKeHHOe BEIYUCIEHWEe 3HaYeHUH QYHKLIWH, UHTerpaios,
HaXO0JK/leHue Ipe/iesioB, pellleHue AnddepeHMaabHbIX YPaBHEHUH.

49. TpuroHoMeTpryeckue psfbl. Teopema 0 TOM, UTO PABHOMEPHO CXOJAIIANCSA TPUTOHOMETPUUYECKUM A,
ABsieTcs psgoM Pypbe 11 CBOe CyMMBI.

50. Pa3o)keHre B TPUTOHOMeTpUYecKri pssi Dypbe neproindeckrx GyHKIWH 0011ero BU/a.

51. Pa3nokeHre B TPUTOHOMeTPUYeCKHii psifi @ypbe MepruoAnYeCcKUX YeTHBIX U HeUeTHBIX (QyHKLIWH.
52. Pa3nokeHue B TPUrOHOMeTprYecKUii psifi Pypbe (QYHKLMM IPOU3BOIBHOIO IIEpUOJA.

53. TpuroHomerpuueckre psfpl Pypbe Ha IPOU3BOJILHOM MTPOMEXKYTKE.

54. ®opmyJiel Jupuxie 15 4aCTUUHBIX CYMM psifa Dypee.

55. Teopema 0 NMOTOYEUHOM CXOAUMOCTHU TPUTOHOMETPUUECKOTO psifia Pypre.

56. Panp1 @ypbe 10 NpOU3BOJILHONW OPTOrOHABHOM CHCTEME.

57. MuHMMa/IbHOe CBOMCTBO YaCTUUHBIX CyMM psifia Pyphbe.

58. HepaBenctBo beccersi.

59. Psiib1 @ypbe B KOMIUIEKCHOM (opMme.

Kpurepuu oneHuBanus (o1jeHOYHOe cpecTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kpurepuu orjeHrBaHUs

Bce komnieTeHIUM (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPLIX HarlpaB/ieHa
JUCLUITMHA, chOPMUPOBaHbI Ha YPOBHE He HHKe «TIPeBOCXO/IHOY,
MIPOZIEMOHCTPHUPOBAHBI 3HAHUSI, YMEHMsI, BIaZieHusI 110 COOTBETCTBYIOLINM
KOMITETeHLIMSIM Ha YPOBHe, BhIllIe TIPeyCMOTPEHHOT 0 TIPOTrpamMMOii

TIPEeBOCXO{HO

Bce xommeTeHI1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
OTJINYHO JUCLIMTUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOT$ ObI
0JiHa KoMIleTeHL{us1 COpMUPOBaHa Ha YPOBHE «OT/IMUHO»

Bce komnieTeHIUM (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
OueHb XOpOLLO JUCLIMIVIMHA, C(OPMHPOBaHbI HAa YPOBHE He HIDKe «0UeHb XODPOILO», IIPU 3TOM
XOTsI ObI 0/JHa KOMIIeTeHLHsI CYOPMHUPOBaHa Ha YPOBHE « OU€Hb XOPOIIIO»

XOPOIIO Bce komneTeHIMM (4acTH KOMIIeTeHLIMH), Ha (h)OpMUpOBaHHe KOTOPBIX HarlpaB/ieHa
JUCLIUTUTAHA, COPMUPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU 3TOM XOTS Obl




OueHka Kpurtepuu oLieHUBaHUs

0/iHa KOMITeTeHLus1 C(hOpMHpPOBaHa Ha YPOBHE «XOPOLIIO»

Bce komneTeH1[UM (4aCTH KOMIIeTeHLUM), Ha (hOpMHpOBaHKe KOTOPBIX HarpaBjieHa
JMCLIMIUIMHA, CPOPMHPOBAHbI HAa YDOBHE He HIDKE «Y/I0B/IETBOPUTE/ILHO», [IPH

V/IOB/IETBOPUTE/TLHO
3TOM XOTs 6]31 OHd KOMIIETEHIHA CCl)OpMI/IpOBaHa Ha ypOBHe
«Y/I0OBJIETBOPUTE/IHHO»
XOTH 6]:»[ OJIHA KOMITIeTeHIIUd C(o)OpMHUPOBAHA Ha OBHE «He OBJIETBOPUTE/IBHO»
HeY/I0B/IeTBOPUTE/ILHO A " popmHp P YA P ’
HH OfIHa W3 KOMIIeTeHIMi He c(OPMUPOBAHA Ha YPOBHE «ILIOX0»
IJI0X0 Xots 661 0/fHa KOMITeTeHL[UsI CHOPMHUPOBaHa Ha YPOBHE «IIOX0»
5.3.2 TunoBble 3ajaHusi (oLeHOuHoe cpeAcTBO - IIpakTH4yeckas 3ajaua) AJA OLIEHKHU

copmupoBanHocTu KomnereHnuu OIMTK-1

[Tpumep mpakTHYeCKHX 3alaHHH JUI dK3aMeHa o Kypey «KpaTHble HHTErpansl H pafk»

1. Haiith | H 2y . CClH - He3aBHCHMBIC NIEPEMEHHEIE.
== u=f(Ly,x+y% x-y), %y
CxCY
2. B unrerpane MepeiTH K MOAAPHBIM KOOPIHHATAM X =T Cos@,y =rsing g
[ £ G yydxdy
o

PACCTaBHTE NPCIC/Ibl HHTCTPHPOBAHHA, CCIIH D — 4acTe Kpyra x* + _y‘ <2y, yz-x

3. B unTerpane nepeiiTi K cepHuecKHM H HHIHHAPHYCCKHM KOOPIHHATAM,
_[” f(x,y,z)dxdydz
G

cclii G- 00nacTh, orpaHHYcHHAN MOBECPXHOCTAMH X +Hy =22 u x*+y’=4z.

4. McenegosaTh Ha CXOAMMOCTE PAILL: ) ;o )] ;

= 3n - n+1

E 1) — E 1)t
= 3 e Uit ni/n

5+ 2n°

=1

Kputepumu orjeHnBaHus (oneHOUHoe cpeAcTBO - [IpakTHUecKas 3ajaua)

OueHka Kpurtepuu oLieHUBaHUS

Bce xoMneTeH1M (UaCTy KOMITETEHLMIT), HA OPMUPOBaHKE KOTOPBIX HalpaB/ieHa
JVCLMIIMHA, c)OPMUPOBaHbI Ha YPOBHE He HHXKe «TIPeBOCXO/IHOY,

TIPeBOCXOJHO
MPO/IeMOHCTPUPOBAHBI 3HAHUS, YMEeHUSs, BlIaZleHHs TI0 COOTBETCTBYIOIIM
KOMITeTeHLIMSIM Ha YPOBHe, BhILlIe TIPeAyCMOTPEHHOTO TTPOTrPaMMOi
Bce xommneTeH1[uM (4acTy KOMIIeTeHIUM), Ha (hopMHUpOBaHKe KOTOPBIX HarpaB/ieHa
OT/IMYHO JUCLIUTIIMHA, CHOPMUPOBAHBI HA YDOBHE He HIDKE «OTJIMUHO», IIPU 3TOM XOTSI ObI

0/THa KOMITeTeHLUs1 CHOpMHUpPOBaHa Ha YPOBHE «OTIMYHO»

OUYeHb XOPOLLO Bce xoMnieTeH1M (UacTy KOMITETEHLMIT), HAa OPMUPOBaHKE KOTOPBIX HalpaB/ieHa




OueHka Kpurtepuu oLieHUBaHUs

JUCLIMIUIMHA, COPMHPOBaHbI HAa YPOBHE He HIDKe «0UeHb XODPOILO», TIPYU 3TOM
X0Ts1 OBbI 0JJHa KOMITIeTeHL[usi COPMHUPOBaHa Ha YPOBHE « OUeHb XOPOILIO»

Bce kommeTeHI1[uM (4acTH KOMIIeTeHIM), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
XOPpOLIO JUCLIMIUIMHA, COPMHPOBAHbBI HAa YPOBHE HE HIDKE «XOPOILO», TIPU 3TOM XOTsI Obl
0/lHa KoMrieTeH1Us1 copMHUpOBaHa Ha YPOBHE «XOPOILIO»

Bce xommeTeH1[uM (4acTH KOMIIETEHIHH), Ha (HOPMHUPOBaHKEe KOTOPHIX HarpaBjieHa
JUCLMIIMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «YJO0B/IETBOPUTELHO», TIPU

Y/OBJIETBOPUTE/IHLHO
5TOM XOTs ObI 0/JHA KOMITETeHIMs CHOPMHUpPOBaHa Ha YPOBHE
«Y/I0BJIETBOPUTE/TLHO»
Xots Obl 0fHa KOMIIETeHL|sl CHOPMUPOBAaHA Ha YPOBHE «HEY/IOBIETBOPUTEILHO»

HEY/IOB/IETBOPUTETLHO N opmHp P Y P ’
HU O/[Ha U3 KOMIIETeHIU He CHOPMHUPOBAHA HA YPOBHE «TLJIOX0»

II0X0 Xotst ObI 0fHa KOMIIeTeHLMsl CHOPMUPOBAHA Ha YPOBHE «IIJIOX0»

6. YueGHO-MeTOfMUeCcKOe 1 HH(OpMaLOHHOe o0ecrieyeHHe JUCHHMIITHHBI (MO/y/1s1)

OcHOBHasi iuTeparypa:

1. Kyapsieues Jle [ImurpueBnu. Kypc MaTeMaTHuecKkoro aHamu3a : [yueb. ayst Gpu3.-MaT. ¥ MH>KeHep.-
¢u3. crieruanpHocTed By30B] : B 3 T. T. 1/ JI. 1. KyapsiBiieB. - 2-e u3f., nepepab. u gom. - M. : Beiciias
mkona, 1988. - 712 c. : un. - ISBN 5-06-001290-5 (B mep.) : 1.60., 261 3k3.

2. Kynpsieues JleB [ImutpueBuu. Kypc MaTeMaTHuecKoro aHaiuv3a : yue0. [y CTyeHTOB Qu3.-MaT. U
HHXeHep.-pu3. crieliaabHOCTeH BY30B : B 3 T. - 137, 2-e, iepepab. u o1 - M. : Beicimas ikosa, 1988-.
Kypc maTemarrueckoro aHanu3sa. T. 2. - 1988. - 575, [1] c. : un. - ISBN 5-06-000444-9, 5-06-00145 (T.2)
:1.40., 181 3K3.

3. Kyapseues JleB [ImutpueBrd. Kypc MaTeMaTHUeCKOro aHaium3a : [yueb. a1 ¢hu3.-MaT. U UHXeHep.-
¢bu3. creransHOCTel By30B] : B 3 T. T. 3. - 2-e u3f., nepepab. u Aot - M. : Bricias mkosa, 1989. - 351,
[1] c. : un. - ISBN 5-06-000444-9, 5-06-00151 : 0.95., 171 3K3.

4. ®uxtenronbl] ['puropuii MuxaiinoBry. OCHOBBI MaTeMaTUUYeCKOTO aHaMM3a : y4el. i CTYZeHTOB
BY30B, 00yUaroIIUXxCs 10 HalpaB/IeHUIO TIOATOT. U CIIeI[UaIbHOCTSIM B 00/1aCTH eCTeCTB. HayK U
MaTeMaTHKH, TeXHUKU U TeXHOJIOTHH, 0Opa3oBaHus U riefaroruku. U. 1. - U3ga. 9-e, crep. - CII6. ; M. ;
KpacHopap : Jlanb, 2008. - 448 c. : un. - (Yue6HUKHU A7 By30B. CrieljuanibHast iuTeparypa). - ISBN 978-
5-8114-0190-1 (u. 1) : 280.00., 1 3K3.

5. ®uxtenrossl] ['puropmii Muxarinosuu. OCHOBBI MaTeMaTHUECKOTO aHa/iu3a : yued. /i CTy/[eHTOB
BY30B, 00yUaroIUxcs 10 HalpaB/IeHUIO TIOJTOT. U CIIeI[Ua/IbHOCTSIM B 00/71aCTH eCTeCTB. HayK U
MaTeMaTHKH, TEXHUKU U TeXHOJIOTHH, 00pa3oBaHus u refaroruku. U. 2. - U3, 9-e, crep. - CII6. ; M. ;
Kpachopap : Jlanb, 2008. - 464 c. : un. - (YuebHuk#H Aj1s1 By3oB. CrieriasibHast iureparypa). - ISBN 978-
5-8114-0191-8 (u. 2) : 100.00., 1 3K3.

6. JemugoBuu Bopuc IaBnoBuu. COOPHUK 3aJau U YIIpaXKHEHHI TI0 MaTeMaTHUeCKOMY aHanu3y : yuel.
nocobue /s By30B. - M. : ACT : Actpens, 2003. - 558, [2] c. : un. - ISBN 5-17-010062-0 (ACT). - ISBN



5-271-03601-4 (Actpens) : 194.00., 270 3K3.

7. lankuna C. FO. [uddepeHiiranbHoe curcieHre PyHKIMHA MHOTUX TlePeMeHHBIX : KypC JieKL[uH /
Iamkuna C. FO., T'ankun O. E. - Hwxkauit Hosropog : HHI'Y um. H. U. JlobaueBckoro, 2017. - 67 c. -
PekoMeHzioBaHO MeToauueckoi komuccueit UMTMM ans cryaentoB HHI'Y, o6Gyuatoniuxcs 1o
HanpasieHussM noArotoBku 03.03.02 «Pusuka», 11.03.04 «DneKTpoHHKa U HAHO3/IeKTPOHUKa», 09.03.02
«VHpOopMaLIMOHHbIE CUCTEMBI U TexHoIorumn», 28.03.01 «HaHOTexHO/I0TUM U MUKPOCHUCTEeMHast
TeXHUKa». - BUGIMOrp.: I0CTyMHa B KapTouKe KHUTH, Ha caiite OBC JlaHb. - Knura u3 konnekiuu HHI'Y
um. H. U. JlobaueBckoro - MaTemartuka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=729805&idb=0.

[ononmHuTebHas TUTepaTypa:

1. neun Baagumup AsekcadpoBud. OCHOBBI MaTeMaTHUeCKOT0 aHaiu3a : y4e0. /s By30B: [B 2 u.]. Y.
1. - 6-e u3g., crep. - M. : ®usmataur, 2001. - 648 c. - (Kypc BbiCilieli MaTeMaTUKH U MaTeMaTHUUeCKOM
¢usuku. Beim. 1). - ISBN 5-9221-0130-7 (Bbim. 1). - ISBN 5-9221-0134-X : 158.21., 30 3k3.

2. WnbuH Bragumup AnekcanpoBud. OCHOBBI MaTeMaTHUeCKOT0 aHaiu3a : yuel. [ CTyZeHTOB (u3.
Criel[MaabHOCTeN U crielianibHOCTH "TIpuKnaaHas MmaTemaTuka' : B 2 u. Y. 2. - U3x. 4-e, cTep. - M. :
®usmatiurt, 2001. - 464 c. - (Kypc Bbicllieli MaTeMaTHKU U MaTeMaTUueckou ¢pusuku / mof pea. A. H.
TuxoHoBa, B. A. NnbuHa, A. I'. CBellIHUKOBA ; BbITI. 2). - ISBN 5-9221-0131-5 (BsIm. 2). - ISBN 5-9221-
0134-X : 140.00., 31 k3.

3. BepmaHn I"eopruit HukonaeBnu. COOpPHUK 3a/1a4 10 KypCy MaTeMaTHYeCKOT0 aHam3a : [/171s By30B]. -
20-e u3p. - M. : Hayka, 1985. - 383 c. : nn. - 1.20., 324 5k3.

[TporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM IHCLUITUHBI):

1. http://e.lanbook.com/
2. http://www.studentlibrary.ru/
3. http://www.znanium.com/

7. MarTepHua/ibHO-TeXHHYeCKoe ofecreyeHUue JUCLUIIMHBI (MOY /1)

YuebOHble ayJUTOPUU [ji TIPOBeJeHHs] Y4ueOHbIX 3aHSTHH, MpPeAyCMOTPEHHBIX 00pa30oBaTebHOU
MIPOrpaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEM (ITPOEKTOP, 3KpaH), TeXHUUEeCKUMH
CpeJCcTBaMH 00yUeHHs.

[TomerrieHusi 11 CAaMOCTOSITENTBHON pabOThl 00YYAKOLIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IIOUeHUss K ceth "VIHTepHeT" M obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpey.

[lporpamMa coctaBieHa B cooTBeTcTBUM C TpeboBanusmu PI'OC BO mno HampaBieHHIO
noArotoBku/crietanbHocTy 03.03.03 - Paguodusuka.

ABTtop(b1): MuHaeBa OkcaHa HukosiaeBHa, KaHAWaT SKOHOMUYECKHUX HayK
[ybkoB AnekcaHzip AjleKCaHJpOBUY, TOKTOP (HHU3UKO-MaTeMaTUUeCKHUX HayK, JOLeHT.

3aBenytonuii kadeapoii: [TaemoB rops CepreeBud, A0KTOp (hH3UKO-MaTeMaTUUeCKUX HaYK.



ITporpamMmMa oiob6peHa Ha 3ace/laHUM MeTOANUeCKO# Komuccuu ot 28.11.2024, mpoTtokos Ne 06/24.
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