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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucuurivaa 51.0.29 [1pakTvKyMm 10 JONO/THUTE/IbHBIM IJ1JaBaM MaTeMaTUueCKoro aHauaru3a OTHOCUTCSA K

o0si3aTelbHOM YacTy 0Opa30BaTeTbHOM MTPOTrPaMMBbI.

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

aHanu3 u CuHmes
UHopmayuu,
npumeHsimb
cucmemHblii Nno0xo0
ons

peweHus
nocmaeneHHbIX 3a0au

YK-1.2: ¥Ymeem coomHocumb
DA3HOPOOHble sieeHus U
cucmemamu3uposamsn Ux 8
pamKax usbpaHHbix 8UO08
npogeccuoHanbHoU
OdessmenbHOCMU

YK-1.3: Umeem
npakmuueckuti onbim pabombt
€ UHGOPMAYUOHHBIMU
UCMOYHUKAMU, ONblm
HAy4HO20 NOUCKA, CO30aHUsl

HAY4YHbIX MeKcmos

8bIULC/AeHUS 3HaUeHUll OBOLIHbIX,
MPpOUIHbIX, KPUBOAUHEUHBIX U
Nn0B8epXHOCMHbIX UHME2pasnoe.
Popmynbt I'puna, Cmokca,
Taycca-Ocmpoepadckoeo.

YK-1.2:

Ymemb:

Pewamb mamemamuueckue
3a0ayu u npobnembl,
aHaa02uyHble paHee U3yUeHHbIM:
1. Bbiuucasmb ¢ nomouwjbto
NOBMOPHbIX UHMe2pasno8
3HAueHus1 OBOLHBIX U MPOLIHbIX
UHmMe2panos

2. IpumeHsamb OgoliHble U
mpoliHble uHme2panbl K
DeleHuUI0 2eoMempuyecKux
3adau

3. Bbruucasmob
Kpueos/uHeliHble uHmezpanbt 1 u
2 poda

4. Bbruucasmob
noeepxHOCMHble uHmezpanbi 1 u
2 poda

5. 3anucbisamb
UHmMezpanbHble U
OJugpepeHyuanbHble
COOmMHOWeHUs1 HA S3bIKe Meopuu
noss.

AHanusuposamb u
ocywjecmensimb NOUCK

COBpEeMEeHHbIX mexHosno2ull u

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA IPOMEXXyTOUHOH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: 3Haem npuHyunbl YK-1.1: KonmponbHas
ocyujecme/isimb 3 cbopa, ombopa u 0606wjeHuss  |3Hamb: paboma 3quém:
NOUCK, Kpumuyeckuu |y chopmayuu Pazauumble Memodbl u cnocobbl 3adanus




Hanpae/neHus

YK-1.3:
Bnademb:

MemooOuK 015 c8oe20

CnocobHOCMbIO ymoUHUMD,
nepecnpocums, 3a0amb 80npoc

Ha npocheccuoHanbHy0 memy.

3. CTpyKTypa U cojep>kKaHHe AUCIUITAHbI

3.1 TpyA0eMKOCTb AUCLUIIIUHBI

ouHas
O61asi TPy/10eMKOCTBb, 3.€. 2
Yacos 1o yue0HOMY IIaHy 72
B TOM UHC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHS JIEKIUOHHOr'0 THIA 0
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHble padoThI) 32
- KCP 1
caMocTosTe/IbHasA padoTa 39
IIpomexyTouHasi aTTecTamus 0

3auét

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pa36e/1aM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIx 3aHamuil)

HanmeHoBaHMe pa3[e/sioB ¥ TeM JUCLAIUIMHBI Bcero B TOM UHC/Ie
Yachl
( ) KonTakTHast pabora (pabota Bo
B3aMMO/IefiCTBUH C IIPerofiaBaTesieM), Yackl
13 HUX
3aHSTHS CamocrosTenbHas
CeMHUHapCKOoro pabora
3aHATHA THUIAa 00yyaroLerocs,
JIEKIIMOHHOTO | (TIpakTHueckue | Bcero dacet
TUMa 3aHsATHs1/nabopa
TOpPHbIE
PaboThI), Uackl
b o b ¢ b
0 0 s} 0 0
Tema 1. KpaTHble uHTETpabl. 18 8 8 10
Tema 2. KprBosiuHeliHble UHTETpasibl. 18 8 8 10
Tema 3. [ToBepXHOCTHBIE MHTETPAJIbI. 18 8 8 10
Tema 4. BeKTOpHBI aHa/IU3. 17 8 8 9
Arrecranus 0




KCP 1 1

UTtoro 72 0 32 33 39

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Tema 1.

KpaTnble uHTerpasnsl. 3aiaun, IPUBOASILME K TIOHSATHIO KPAaTHOTO UHTerpasna. OrnpesienieHye U CBONUCTBA
[IBOMHOTO UHTerpaa.

ITpuBefeHMe JBOWHOTO MHTETPajia K IOBTOPHOMY. 3aMeHa repeMeHHbIX. ['eoMeTpuyecKuii CMbICT sKoOraHa
npeobpa3oBanus. TosisipHas 3aMeHa KOOp/IMHaT.

TpoliHbie 1 MHOTOKpaTHbIe UHTerpasbl. [IprBejeHre K TIOBTOPHLIM. 3aMeHa TiepeMeHHbIX. LIumuHapuueckas u
cdepuyeckasi CUCTeMbI KOOP/IMHAT B IPOCTPAHCTBeE.

'eoMeTpUYeCKre IPUIOXKEHHS IBOMHBIX UHTErpasioB: 00beM Opyca, TIoIa/ib TOBEPXHOCTH B C/Iy4ae sIBHOTO U
rapamMeTpUuecKOro 3a/jaHusl.

IIpunoyxeHus: KpaTHBIX UHTErPaIOB K 3a/lauaM MeXaHUKU: Macca, CTaTUueCKre MOMEHTBI, LIeHTP Macc,
MOMEHTBI UHEpLIMH.

Tema 2.

KpuBosuHeiiHble HHTeTrpasibl. 3a/lauk, MPUBOJIIINE K TIOHATHUIO KDUBOJIMHEHHOT0 UHTerpana. KpuBonvHeMHbIH
WHTerpas nepBoro poja, ero BeIUKC/IEHHE.

KpuBonvHelHbIi MHTerpan BToporo poga. CooTHOIIeHMe KPUBOIMHENHBIX NHTerpanoB. Beruncienue
KPUBOJIMHENHOT 0 UHTerpasa BTOPOro po/a.

OpwuenTaryst KOHTYypa. [110ckasi ofHOCBsI3Hast 06/1acTh. VIHTerpait 1o 3aMKHyTOMy KOHTYpY. @opmyrna I'puHa.
BriuniciieHue 1ioiaziet ¢ momoinbio ¢hopmMysibl ['puHa.

YcnoBusi He3aBUCUMOCTH MHTeTpasia OT IyTH UHTerprpoBaHusi. BoccraHoBneHve GyHKIUM JBYX TiepeMeHHbIX
10 ee TIOJTHOMY JubdepeHIany.

Tewma 3.

[ToBepxHOCTHBIE MHTerpasbl. [I0BepXHOCTHBIM MHTerpas MepBoro poZa. BerurcieHre ¢ MOMOIIBIO IBOHHOTO
WHTerpa’sa.

[BycTtopoHHMe ToBepxHOCTH. [I0BepXHOCTHBII UHTETPa BTOPOTO po/ia. BerurciieHre ¢ TIOMOIIBI0 BOMHOTO
nHTerpasa. CBs3b [I0BEPXHOCTHBIX UHTEIPaJIOB.

IToBepXHOCTHO OfIHOCBsI3HasA 0bsacTb. @opmyna CTokca. Y C/IOBUS HE3aBUCUMOCTH KPUBOJIMHEHHOTO
WHTerpa’sa 1o rMpoCTPpaHCTBEHHOW KPUBOU OT MYyTH MHTETPUPOBAHUSI.

BoccraHoBneHre ¢yHKIMY TPeX epeMeHHBIX 110 ee MoHoMY Auddepeniany. [IpocTpaHCTBEHHO
ofiHOCBsI3Hast 06/1acTh. @opMysia OCTPOrpazicCkoro U ee TeOMeTpUUYEeCKUe MPUIOXKEHHSI.

Tema 4.

BekTopHbiit aHam3. Pusnyeckue 3a/jauu, IPUBOASIIHE K TIOHATUSIM CKaJIIPHOTO U BEKTOPHOTO TIOJTeH.
Oneparop I"'amunbToHa. I'paguent. Iose rpaguenToB. [uBepreHiys BeKTOPHOTro 1ossi. Potop. ITone poTopos.
Hupkynsuus BektopHoro nond. [Totok BekropHoro noss. @opmysnsl I'puHa, Ctokca u Octporpazckoro-I'aycca
B BEKTODHOMU (hopme.

ConeHou/ianbHble BEKTOPHBIE T10JIs1. Y CJIOBUSI COJIEHOUJAIbHOCTH TI0J1sT, (PU3NUeCKUii CMBIC/I AVBepreHLUH.
[NoTeH1ManbHBIE BEKTOPHBIE 1T0Jist. KpUTepuii MoTeHMaTbHOCTY BEKTOPHOTO TTOJISL.

4. YueGHO-MeTOfUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarommuXxcs

CamocrosTenbHasi paboTa 00yJaroU[UMXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3afIaHUSIM JI7IsT TeKYIIero KOHTPOJISI M TIPOME)KYTOUHOM aTTeCTalldy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEeHHBIM B II. 5.

st obecrieueHnst CaMOCTOSITENTBHOM PabOTHI 00yUarOLHXCsl MCTIOB3YIOTCS:



OneKTpOHHbIe KYPChl, CO3/IaHHbIE B cHCcTeMe 371eKTpoHHOoro o0yuenuss HHI'Y:

MaremMatuueckuii aHaius, https://e-learning.unn.ru/course/view.php?id=289.

VHble yueOHO-MeTOMUECKIe MaTepHaIbl:

1. ®uxrtenronsy I'M. Kypc guddepenimansHoro u WHTerpajbHOro HCUUC/IeHUS:
http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm

2. HOemuposuu B.IT. COOpHUK 3a/jau ¥ yIpa)XHEHUH 110 MaTeMaTUYecKoOMy aHa/iu3y: Yue0.
nocobue. M.: ACT Actpenb, 2010 .558 c. (252 3k3.)

3. Kyapsieies JI.[I. u ap. COOpHUK 3aziau 10 MaTeMaTuueckomy aHanusy / M.L.T.(B 3 T), 2003 —
472 c. (116 3k3.)

4. KpuBonMHeliHbIe ¥ TOBEPXHOCTHBIE UHTerpanbl. Teopus noss : mpakTUkyM / ['opzeesa O. B.,
Omtonuna U. U., Cuzora H. A. - Hwxkauit Hosropog : HHI'Y um. H. U. JTobauerckoro, 2020. - 30 c.

5. @®OoHJA OLEHOYHBIX CPEJCTB /Il TEKYIero KOHTPO/IA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyi Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLIEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYyILLero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBbie 3ajanust (oneHOYHOe cpeAcTBO - KoHTposbHasi pabora) /i OLIEHKH
chopmupoBaHHOCTH KommieTeHIMU YK-1:



Bapmant 1
1. PaccTaBuTh NPEJIeNBl HHTEIPHPOBAHHA B TOM
n B apyrom nopagge [[ f(z,y)dedy. Obmacts D
D

orpammgena gunuamu i + 2y — x = 0); y+r=4
2. Buranesmrs [[ (2+y) drdy, obaacrs D orpamuena
D

qmanedt 22 + 37 =z + .
3. Bormeomte niomains GHTYPBL, OrpaHHTIeHHO
kpusoii (° +°) 2 =a®+y% 20, y > 0

4. Beramomte  obbém Teda, OrpaHmIeHHOro
nopepxHocTaMA 2 =0; 2 =2 r4y=3; = \/g
5. Bermemrs ofkéM, orpantHe b TOBEPXHOCTRIO
(22 + % + 2%)° = Jzyz

6. HaiiTn KoOpAHHATLD HEHTPA THAKCCTH 0,_1.110110;1,11011
IUIACTHHBL, OTpaHmdeHHoil KpuBoil (£ 4 i) =z

?. Fa('.(‘.TH;EHTh BCEMH  BOSMOMHBIMHA (.TI(}L(‘.I(}{\MH
NPee/El HHTerPHPOBAHIA
R VR ARI-:—y?
[dz [ dy [

i

0 0

flz,y, z)dz

Bapuanr 3
1. PaccrapuTh Opeeibl HHTECPHPOBAHHS B TOM
u B apyrom mopagke [[ f(z,y)dedy. Obnacte D
D

orpanmaena suERanMn r2 4+ y? < 25; 3y < 4r

2. Berwmeants H zy drdy, obnacte I} orpannsena
n

muHRAME oy = 1; x4y =
3. Bermesmts HJTOIIIA,J‘LH cb}&r'v PBI, OTPAHNMEHHOH

KPHBOTT ( + J’:J Li?z

4. BbI'-IHC.‘TH?I‘b ofBEM  TENa,  OrPAHHYEHHOO
nopepxHocTsMA 3 =0; 2 =1—2% y=0; y=3—=2
5. Beraueomrs o?méni, OrpPAaHNMYeHHLI TOBEPXHOCTRIY
(Z+%B+%) =

G. Haifn KoopIHHATE] HEATPA TAMKECTH OIHOPOIHON
IIACTHHEL, oOrpaHHueHHoll kpusoii r = a(l +
cosy); =10

7. PaccTaBuTh  BCEMH  BOZMOMKHBIMH - CIOCODAME
peaebsl HHTErpHpOBaHns

hDItn

Q la-x y—T
[dz [ dy [ flz,y,2)dz
ot 0 i

Bapnant 2
1. PaccraBuTh Dpejefbl HHTEMPHPOBAHHH B TOM

u B apyrom nopsgke [[ flx, y)dedy. Obaacts D
n

orpamena aunmsvu w2 —yt =0; dr =5y y =0
2. Briumcnurs ﬂ'{.'L'+‘y} dady, obinacts D orpanndena
o

JIHHESMEA y?' =2r; r+y=4 r4+y=12.

3. BermennTh mimomalk (pHUCVPE, OrpaHAueHHoil
kpupoit (r + y)? = 6xy?.

4, BeruuenuTs  00bEM  Teds,  OrpaHHYEeHHOTO
mopepxaocTaMA £ =0; y=0; z=0; z4+y=2; y=
V1—2z

5. Bermennrs Uﬁ"l’)‘é'ﬂ.{‘ (Jr"palmqeuﬁmﬁ
nopepxuocramn 22 +y? + 22 =% 2?2 + P + 27 =
by x? 4y =22 {(z =0 Utf_ac:b}

6. Haitru K00pAHHATED HEIITPA THAKECTH OHOPO 0N
NIIACTHHBI, OFPaHHYeHHON KPHBO

(22 + 3% = 2a%2y (2 > 0; y > 0)

7. PaceraBuTh BCEMH BOIMOMKHBIMH  CHOCOGAMI

npefe/bl HHTerpHpoBaHHA
1 1-a 2—r—y

Jdz [ dy [ f(z,y,2)dz

0 0 i}

Bapuanr 4
1. Pacerasurh Npejgeinl HETCrPHPOBAHHH B TOM
0 B JIPYIOM HOPSIIKE _ff Sl y) dady. Obnacrs D
D

orpapndeda JEHEsAMU ¥y = Oy = —Lio =14+ o +
1+42=0

2. Boranesints [ /|y — x| dzdy

rne 17: —1 {:;:E: L 0<y<2

3. Boruamenurs mwiomais purypsl, orpamuuenioi
KPHBBIMHI
VE+VE=5iyE+ JF =58 = fiaz = |

4. Brermuenntn 0BbiM  Tega,  OrpaHHUIEHHOIO
nopepxHoctavn z =0 2z =1—y y = 2*

5. BerwennTs Oéﬁ’hém, OI'PAHHTEHHBIN MOBEPXHOCTHIO
(Beopes)gif—2

6. HaftTn Ko0pIHHATE HEHTPA TAMKECTH OIHOPOIHON
[IACTHHBL, OrpAHHYeHHOT KPUBOIT

r=alt—sint); y=a(l—cost) (0 <t < 2r); y=10
7. PaccTaBuTh BCEMH  BOZMOMKHEIMH - CHOCODAMHA

HDE,II,EIIBI HHT‘E‘I‘PHPOB&HHH
1 a*+y?

jd.rfdy _f flx,y, z)dz



Kputepuu oneHuBanus (oeHOUHOe cpeAcTBO - KoHTpo/ibHas padoTa)

OrieHka

Kpurepuu orLieHuBaHus

YPOBEHB 3HAHUI B OGLEME, COOTBETCTBYIOLLIEM TIpOTpaMMe MOoArOTOBKU. HpO,Z[eMOHCTpI/IpOBaHbI

3aUTeHO OCHOBHbIe yMeHUsl. PellieHbl TUIIOBBIe 33/jaull. MIMeeTcst MUHMMa/IbHBINA HabOp HaBBIKOB /I/Is
pelLleHus CTaHAapTHBIX 3a/au.

He YpoBeHb 3HaHUM HIDKe MUHUMa/bHbIX TpeOoBaHui. I1py pellleHny cTaHAPTHBIX 3a/lau He

3aUTeHO TPOJIeMOHCTPUPOBAHBI OCHOBHBIE YMeHUsi M 6a30Bble HaBBIKU. VIMeny MecTo rpy0Oble OMIMOKY.

5.2. OnucaHue MIKaJI OLeHUBAaHUA Pe3y/IbTaToB 00yueHHs 10 JUCIUIIMHE ITPH MPOMe)XyTOYHOH

aTTecTaluu

IMIkana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHETEHI[I/Iﬁ

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO OouYeHb
J10X0 XO0pOoI1110 OT/IUYHO MPeBOCX0/{HO
PpoBaHH HUTe/IbHO puTeIbHO XOpo1I0
ocTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHK He 3a4YTeHO 3auTeHOo
eHHUs
KOMIIeT
eHIMI)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
o o 3HaHUM B
3HaHUU MuHuMabH | 3HaAHWU B oGBeme YpoBeHb
TeopeTUYeCKoro o] obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obbeme, o
3HAHWUN HIDKe - oLIeM 3HaHWH B
HeB03MO>KHOCTb 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMAa/IbHBIX - rporpaMme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yIoLLeM
o TpeboBaHMH. MO/rOTOBKU TNIpeBbILIAOLe
3HaHUU [Hory1eHo MOJTOTOBKHU rporpamMme
Nmenu mecto . Jony1eHo M MporpamMmy
BC/Ie[ICTBHE MHOTO . JonyieHo TO/JITOTOBK
rpy6bie oMOKH HEeCKOJIbKO 0/ITOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpupOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpomeMoHCTp
OCHOBHBIe OCHOBHBI®
OTcyTcTBHE OCHOBHBIE PernieHbl HpOBaHbI BCe
ITpu perennn YMeHHUS. yMeHusl.
MUHUMaJbHBIX yMeHusl. BCe OCHOBHBIE
o CTaH/IapTHBIX PerreHs! Peruens! Bce
yYMeHHH. PettieHnl Bce | OCHOBHBIE yYMeHHUs..
3a7iau He TUIIOBbIE OCHOBHBbIE
HeBo3moxHOCTB OCHOBHEBIE 3a7,auu C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3a7lauu C
OLIeHUTb Ha/IUuue 3afaul. OT[ieJIbHBIM | OCHOBHbBIE
YmeHus N OBaHbI HerpyObIMU | Herpy6bIMU
yMeHHUH BbinonHeHs! | 1 3ajaun.
OCHOBHbIE olIMOKaMH. | OLIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BrinonHeHbl
ymeHus. Vimeu | BeinonHeHs! | BeinosHeHs!
OTKasa B [I0JTHOM €HHbIMU BCe 3a/laHus, B
MeCTo rpy0Obie BCE BCe 33/laHUs
obyuatorerocs ot obbeme, HO | HeJjoueTaM | TMOJHOM
OIINOKM 3a/laHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbie U, obneMe Ge3
He B obbeme, HO
o BLITIOJTHEH He/IoueToB
[10JTHOM HEKOTOpble
HefloueTaMu | bl BCe
obbeme c
3a/jaHus B
HejloueTaMu
10JTHOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu peleHun Nwmeetcsa IIpogemonc | Ilpogemonc | IIpogemonc | IlposemoHcTp
6a30BbIX CTaHJAPTHBIX MUHMMa/ibH | TPUPOBaHBI | TPUPOBaHbl | TPUPOBaHBI | MUPOBaH
HaBbIKOB. 3aau He bIii Habop 6a3oBbie 6a3oBble HaBbIKH TBOPYECKUI




HaBbIKOB
HeB03MOKHOCTB HaBBIKY TIPA npu
JUist HaBBIKY TIPH
OLIEHWTDb Ha/lMuKe | TIPOZIEMOHCTPHP pelLIeHnH perIeHn’
perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMenn X 3afiau C HBIX 3aJjau
X 33724 C X 3aau 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TPEeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOJEeMOHCTPHPOBAaHBI
3HaHUS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IPOrpamMmMoi
OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPbIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIYHO».
3auTeHo OuYeHb X0pOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, cOPMUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»
XOpOI1110 Bce kommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»
Hey/oB/eTBopuTe | X0Ts Obl 0Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IE€TBOPUTEJIBHOY.
JIBHO
He 3a4YTeHO
TIOXO XoTs1 6bI 0ZJHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3alaHUsi WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe /A OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBble 3ajjaHus (OIeHOUHOEe CPeACTBO - 3ajaHHA) AJA OLeHKH CGOpMHPOBAHHOCTH
KoMmneTeHuu YK-1
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Kpurepumu orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3aiaHUA)

OneHka KpuTtepun orjeHMBaHUA

Bce kommeTeH1[uM (4acTy KOMITeTeHIH), Ha (hOpMHUpPOBaHUe KOTOPBIX HarpaB/ieHa AUCLIUTUIMHA,

3a4TeHO
chopMUPOBaHBI Ha YPOBHE He HIKe «Y/I0B/IETBOPUTEIEHO.

He Xots 6b1 0jHa KOMIeTeHLHs, Ha pOpMHPOBaHKe KOTOPBIX HarlpaB/ieHa AWCLIUMIIIMHA,
3ayTeHO0  cOpPMHPOBaHA Ha yPOBHE «HEYZOBIeTBOPUTEILHO» UM ILJIOXO0Y.

6. YueGHO-MeTOAMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/y/151)

OcHOBHas1 MTeparypa:

1. OemupoBuy b. I1. COOpHUK 3aia4 U yTIpa’KHEHW 110 MaTeMaTHUeCKOMY aHanu3y : yueOHoe mocobue
nuist By30B / lemuzgoBud b. I1. - 25-e u3g., crep. - Cankrt-IletepOypr : Jlanb, 2023. - 624 c. - Kaura u3
Kosekiuu Jlaue - MaTtematuka. - ISBN 978-5-507-47148-5., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=865605&idb=0.

2. KynpsiBues JleB [ImutprieBru. COOpHUK 3aJau 10 MaTeMaTU4YeCKOMy aHaiu3y. Tom 3. @yHKIuu
HEeCKOJIbKHX TlepeMeHHbIX : YdeOHoe rmocobwue. - 3-e u3f. - Mocksa : V3garensckas ¢upma "®dusmko-
MaTemaTuueckas aurepartypa” (PYMI3BMATIINT), 2018. - 472 c. - BO - bakanaspuar. - ISBN 978-5-9221-
1706-7., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=741020&idb=0.

3. @uxrenronsl ['. M. Kypc auddepeHiuansHoro u uHTerpaabHoro ucuucienus B 3-x t1. Tom 3 :
yueOHUK 715t By30B / @uxteHronbii I'. M. - 14-e u3g., crep. - Cankr-IletepOypr : Jlanb, 2023. - 656 c. -
bubnvorp.: gocTynHa B KapTouke KHUTH, Ha caiite DBC JlaHb. - KHura u3 Kosuiekiuu JIaHb -
Matematuka. - ISBN 978-5-507-47239-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=876886&idb=0.

[ornonHuTebHas mUTeparypa:

1. T'oppeesa O. B. KpuBonrHeliHble ¥ TOBepXHOCTHBIE MHTerpasbl. Teopus noJis : npakTukyM / I'opzeeBa
O. B., Osmonuna U. 1., Cusosa H. A. - Hwkuuii Hosropog : HHI'Y um. H. U. Jlo6aueBckoro, 2020. - 30

c. - PekomeH/10BaHO MeTo/iMUeCcKol KoMuccreld THCTHTYTa MH(OPMaL|MOHHBIX TeXHOJIOTHI, MaTeMaTUKN
u MexaHuKH A5 crygentoB HHI'Y, obyuaromuxcs mo HamnpassieHusiM moArotoBky 01.03.02



«[IpuknasHas MaTemaTvka U UH(popMmaTtrka», 02.03.02 «dyHaameHTabHasi UHPOpMaTUKa U
vHGMOpMalMOHHbIE TEXHOJIOTHUW». - BUO/IHMOTP.: OCTyITHA B KApTOUKe KHUTH, Ha caiite bC JlaHs. -
Knwura u3 konnekimu HHI'Y um. H. U. Jlo6aueBckoro - MaTemaTuKa.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=709669&idb=0.

2. Wnbun B. A. OcHOBBI MaTeMaTHyecKoro adanusa: B 2-x u. Yacts 1. Y. 1. OCHOBBI MaTeMaTH4YeCKOro
aHasmza: B 2-x u. Yacte I/ Wnbun B. A., TTo3usik 3. I'. - 7-e u3n., crepeot. - Mocksa : ®USMATIINT,
2021. - 648 c. - PekomeHnjoBaHO MUHHCTEPCTBOM 00pa3oBaHus Poccuiickoit @eziepaliuul B KauecTBe
yueOHUKA /IS CTYJeHTOB (PU3NUeCKUX CrielraabHOCTel U crielianbHOCTH "[IpuKiafHas MaTeMaTHKa' . -
Bubsmorp.: foCcTyHa B KapTOuKe KHUTH, Ha caiite ObC Jlanb. - Kaura u3 komnekipm @U3MATIIAUT -
Matematuka. - ISBN 978-5-9221-0902-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=781681&idb=0.

3. inbun B. A. OcHOBBI MaTeMaTHueCcKoro aHanu3sa : Yueb. s By3oB. U. II. OCHOBBI MaTeMaTHueCcKoro
aHasum3a: B 2-x u. Yacts 11/ WneuH B. A, Ilo3HsK 3. I'. - 5-e u3g., crepeot. - Mocksa : PU3MATIINUT,
2022. - 464 c. - PekomeHj0BaHO MuHmCcTepcTBOM 06pa3oBanust Poccuiickoii depepariunl B KauecTse
yueOHHUKa /ISl CTY/IeHTOB (hU3UUYeCKUX CIeI[UaTbHOCTeH U crieljuaibHOCTH "TIpuK/iasHas MaTeMaTuka'. -
Knvra u3 komnekuyn ®U3MATIINT - Maremartuka. - ISBN 978-5-9221-0537-8.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=802930&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-peCypChl (B COOTBETCTBUH C CO/iePKaHUeM IUCIUITAHBI):
http://www.unn.ru/books/resources.html

7. MaTepHua/IbHO-TeXHHYEeCKoe ofecreyeHUe JUCHUIIMHBI (MOY /1)

YueOHble aygUTOpHU [/ TIPOBE/IeHUs] YUeOHBIX 3aHATHMH, IPeAyCMOTPEHHBIX 00pa30BaTebHOU
MPOrpaMMOM, OCHAIIleHbl MYJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
Cpe/icTBaMH 00yUeHUsI.

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYaroIUXCsl OCHAI[eHbl KOMITHIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
WHGOPMAaILIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nofrotoBku/crieraabHOCTH 01.03.02 - TIpuknagHas MaTeMaTHKa U MHGOpPMAaTHKa.

Astop(b1): KpoToB Hukonait BnagumupoBuu, KaHauaT GrU3uMKO-MaTeMaTHUeCKHUX HayK, JOL[eHT
CusoBa Hatanbsi AnekceeBHa.

3aBepyromuii Kadenpoii: Kannaun Anekceli BsueciaBoBuu, OKTOp GH3UKO-MaTeMaTUUeCKHX HayK.

ITporpamma o/j00peHa Ha 3acelaHUM METOIUUeCKOM Komuccuu ot 17.12.2025, npoTokos Ne MPOTOKO
Neb.
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