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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucuunza 51.0.16 BeKTopHBIN 1 TEH30PHBIN aHA/IM3 OTHOCUTCS K 00s13aTeIbHOW YacTu
obpasoBaresibHOM IPOrpaMMBI.

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

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 MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: KonmponbHas
npumeHsmb 6azoeble | hyndameHManbHbIMU 3Haem oCHOGHble NOHAMUS paboma SK3AMEH:
;”1’)"53":11’2 euo6/1acmu 3HAHUAMU 6 061acmu PU3UKU | 6eKMOPHO20 U MEH30PHO20 Tpaxmuueckoe
U paouogu3suku. auanusa. sadanue

paduogusuku u
ucno/Nb308amb Ux 8
npogeccuoHanbHou
dessmenbHOCMU, 8
mom uucne 8 cgepe
nedazozauyveckoli
desimenibHOCMU;

OIIK-1.2: AHanusupyem
¢usuueckue acnekmnbl meopuu
U 803MOJCHOCMU ee
UCNOMb308AHUS 0151 peleHUst
HAay4YHO- UCC1e008amMenbCKUX
3a0au.

OIIK-1.3: Pewaem HayuHo-
uccnedosamenbcKue 3adaull, 8

YMmeem npumeHsimb OCHOBHOU
annapam 8eKmopHo20 U
MeH30pHO20 aHanu3a os
pewieHust 3adau
npogeccuoHanbHou
desimenbHOCMU.

Hmeem onbim npakmuyeckozo

npumeHeHusi OCHO8HO20

mom  uucne e cepe annapama 8eKmopHo20 U
neodazoauueckoil MeH30pHO20 aHau3a 0/
desimeabHOCMU. petueHus 3a0au no ¢usuke u
paduogu3uxke.
OIIK-1.2:

3Haem memoobl
doKazamenbCmea OCHOBHbIX
ymeepaicOeHuli 8eKMOpHO20 U
MeH30pHO20 aHaNu3d.

Ymeem npumeHsimb OCHOBHOU
annapam 8eKmopHo20 u
MeH30pHO20 aHANU3d K aHAAU3y
¢usuueckux acnekmos meopuu
npu peweHuu Hay4Ho-
uccnedosamenbCcKux 3adady.
Bnadeem onbimom aHanusa
¢usuueckux acnekmos
8€KMOPHO20 U MEH30PHO20
aManusa u e8o3modicHocmetl ee
UCNOMb308AHUS 0151 peleHuUst
HAay4YHO-UCCAe008ameNbCKUX

3a0au.

KoumposnbHble
80NpOCH!




OIIK-1.3:

3Haem MemoObl pewleHus
K/10UeBbIX 3a0au 8eKMOPHO20 U
MeH30pHO20 aHau3d.

Ymeem pewamb npakmuueckue
3a0auu 6 obnacmu Qusuku u
paouogusuKu ¢ NOMOWbIO
NPUKAAOHbIX ACNEKMog
8eKMOPHO20 U MEH30PHO20
axanusa.

Bnadeem Hasblkamu
npumeHeHus annapama
8eKMOPHO20 U MeH30PHO20
aHanu3a 0as pewleHusi 3a0au
npogeccuoHanbHou

desimenbHOCMUL.

3. CTpyKTypa M cojjep)XxaHue JUCLUI/IMHbI

3.1 TpyA0eMKOCTb AMCLUII/ITAHBI

oyHasn
OG61jasi TPy/[0€MKOCTB, 3.€. 4
Yacos 1o yue0HOMY IJIaHY 144
B TOM 4HUCJIe
ay/JUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):
- 3aHATHA JIEKIIMOHHOI'0 THUIIA 32
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1adopaTopHbIie padoThI) 32
- KCP 2
caMocTosATe/IbHasA padoTa 33
IIpomexyTouyHas arrecTanusa 45
JK3aMeH

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pa3denam) C yKasaHueM OMEeO0eHHO20 HA HUX Koauuecmed

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutl)

HanmeHoBaHue pa3/iesioB U TeM JAUCLIATIMHBI

Bcero B TOM UHCIIe
Yacel
( ) KonrakrHas pabota (paboTa BO
B3aUMO/IefICTBUH C IIperofiaBaTesieM),
Yachl U3 HUX
3aHSTHS CamocTosTe/bHast
CeMHHApCKOro pabora
3aHATUA THUMAa o0yuarowerocs,
JIEKLIMOHHOTO | (TIpakTHueckye | Bcero “ackl
THUMAa 3aHsATHs/1abopa
TOpHBIE
PaboThI), Uacel
$ $ b ¢ b
0 0 0 0 0




Tema 1. BekTopHble QyHKIMU 4 2 2 2

Tema 2. KpuBo/rHeliHble UHTErpasbl 18 6 6 12 6
Tema 3. [ToBepXHOCTHBIE UHTETPA/IbI 22 6 8 14 8
Tema 4. Teopus nosst 29 8 11 19 10
Tema 5. Onepaiyy TeopUH OJIst B OPTOrOHA/IBHBIX KPUBOJIMHEHHBIX 1 4 3 7 4
KOOpZMHAaTax

Tema 6. TeH30pbI 5 2 2 4 1
Tema 7.0cHoBbI AuddepeHIanbLHON reoMeTpun 8 4 2 6 2
Artrectauus 45

KCP 2 2

HWroro 144 32 32 66 33

Cojep)kaHue pa3/ie/ioB M TeM JAUCIUIUTUHBI

[IpakTyyeckue 3aHATUS OPraHU3YIOTCS, B TOM Uuc/ie B (hopMe NpaKTHUecKoi oAroToBku. Ha rnpaktryeckux
3aHATHSX Oos1ee MogPOOHO M3yUyaeTcs MPOrpaMMHBIA MaTepHas B TJIOCKOCTH
0TpabOTKY MPAKTUYeCKUX YMEHWM 1 HaBLIKOB M YCBOEHUS CJIEAYIOIINX TeM:

. KpuBonvHeliHble UHTErpasb! 1-ro TUMa.

. KpuBonuHeiiHbIe WHTErpasbl 2-ro TUMa.

. ®opmyna I'puHa.

. IloBepxHOCTHBIe UHTerpasbl 1-ro poja.

. [IpuiokeHust IOBEPXHOCTHOI'O UHTerpana 1-ro poga.

. IloBepXHOCTHBIE UHTErpajIbl 2-I'0 poja.

. BeiumciieHre 06beMOB TeJsT C TIOMOILIBIO TTIOBEPXHOCTHOTO UHTerpasa 2-ro poja.

. KonTponbHast pabota 1o teme «KpuBo/vHelHbIe U TOBEPXHOCTHbIE MHTErPaIb».

O 00O N Ul &~ WIN -

. OCHOBHBIE MTOHATHUS TEOPUU MOJA.

10. JTelicTBUS C BEKTOPOM «Hab/1a».

11. TIpumeHeHne «Hab/a» /IS CJIO’KHBIX OTepaL{|id BTOPOTO MOpsi/Ka.

12. ®opmyna I"'aycca-OcTporpaackoro.

13. ®opmyna Crokca.

14. 3apauv Teopuu Moss.

15. KonTposbHast paboTta 1o teme «Teopust TIOmsh».

16. lelicTBUSA C TEH30paMH.

[MpaxkTHueckas moAroTOBKa Hampas/ieHa Ha GOpMUpOBaHUe 1 Pa3BUTHe 3HAHU, yMeHU U HaBBIKOB
TpUMEHEeHUs amnrnapara BeKTOPHOTO U TeH30pHOT0 aHasIv3a Jjis pelleHust 3a7au
npodecCUOHANBHOM JIesiTeTbHOCTU. TeKyIvi KOHTPOJIb YCIIeBaeMOCTH pean3yeTcs B GopMe TIPOBe/ieHust
KOHTPOJIbHBIX paboT U MPOBEPKU BBITTOJTHEHHUS JOMAITHUX 3a/IaHUM.

IIpomesKyTOuHast aTTecTaLysi MPOXOAUT B TPaAULIMOHHON GopMe (9K3aMeH).

4. YueOHO-MeTOoAMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B cedsi MMOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3aZlaHUsIM IS TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTaldd 0 UTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJIeHHBIM B II. 5.



CamocrosTenbHasi paboTa CTy/jeHTa NPy U3yueHUU AUCLUTUIMHBI « BeKTOPHBIN 1 TeH30DHBIN aHa/ln3»
BKJIIOUAET BBINTOJIHEHVE TIPaKTUUeCKUX 3a/laHuM T10/] KOHTPOJIeM TIperozaBaTterisi, a TakKe MO rOTOBKY
K KOHTPOJIbHBIM paboTaM U 9K3aMeHy.

5. @OoHJA OLEHOYHBIX CPEJCTB //Ii TEKYIero KOHTPO/IA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTeCcTalMi Mo JUCIUILIMHE (MOY/II0)

5.1 TunoBble 3afiaHUs, HeO00X0JUMBbIE [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH € yKa3aHHeM KpHuTepHeB MX OLleHNBaHHUSA:

5.1.1 TunoBbie 3ajaHus (oreHOYHOe cpeAcTBO - KoHTposbHasi pabora) /il OLIEHKH
chopmupoBanHocTa KomnereHuu OITK-1:

KoHTposnbHas paboTa o Teme “KprBosiMHeliHbIe ¥ TTOBEPXHOCTHBIE HHTErpasibl”

Bapuanr 1.
3ananue 1. Beluncnnte kpuBoNHHEiHbI HHTErpan 2-ro TMNa
_F-:.r: : _1': Jedy 4 {.1.': : Jedv

rje L — KkpuBas, 3a/1aHHaA YPABHEHHEM
y=1-l-x (0<sx=<2)
3ananue 2. He npuberas k gopmyne OCTporpaackoro, BEIMUCIHTE NOBEPXHOCTHERI HHTErpan
2-ro THna
II xelvedz + pddzddx + zededdy

»

g

a a4 b -

rje S — BHEWHAA CTOPOHA CPeprl «= « v~ 17 —a-
3ananue 3. C nomoweto dopmynsl Ocrpor p:m:,m:u 0 BRIYHCIIHTE MOBEPXHOCTHBIH HHTErpan
”.1‘ dvdd= + v dzdx + =% dvely
5
rie 5 — BHELIHAA CTOPOHA rPaHHLbl KyDa V= x=a, U=y=a UO=zza

»

Bapuanr 2.

3ananue 1. BeluucanTe KpUBONHHEHBIA HHTErpan 2-ro TMNa
J[Eu — Vel + xdy

roe I - ApKa LHKIIOMIKL X = alf — sint), v=all—cost)y (0=r=2m),
3anaunue 2. BeiuHcanTs noBepXHOCTHEI HHTErpan 1-ro THna

J_[ x : oy
5 3

rae S — NOBEPXHOCTE, OTCEKAEMAs OT BEPXHEIl YACTH KOHYCA =~ = 4~ (x~ + 17 | IHIHHIPOM

] al

Xty 2ax = 0.
3ananue 3. C nomoueio gopmynisl OCTporpajckoro BEMHCIHTE NOBEPXHOCTHRI HHTErPa
r.3 i i
I_| ¥ elvedz v T dzax 4 27 divedy
b -,
rjae § — BHewHas cToposa cepsl «° 1 ° 1 =7

=

KonrposnbHas pabota o Teme “Teopwust ross”.



Bapuanr 1.

3apaune 1. Haiitu npoussoauyio noas «=Inix~ +17) B Touke M{xey) No HanpasneHHo,
NEepHeHAHKYIAPHOMY K IMHHH YPOBHA MOJA 1, NPOXos1eil yepes qannyio Touky M(xoo).

Jananue 2. [lokazaTe, 4TO HANPAKEHHOCTB NOAA F () CHI TArOTeHHA B Touke M(x)yz),
co3aasaemoii Maccoil m, cocpenorouendoii B touke ((0,0,0), ssnseTca rpajiHeHTOM CKAIAPHOIO
0,

3ananne 3. B ycraHOBHBIIEMCH NOTOKE HECHHMAEMOH WlealbHOH KMIAKOCTH CKOPOCTh
K /10il 4acTHLB! HANPABIEHA K HAYAIlY KOOPAMHAT M N0 BenuyuHe pasua 1/r (» — paamyc-Bekrop
YACTHLEL). BEIMHCIHTE KONHYECTBO HHAKOCTH, BeITekatowmeil n3 obnacru 1 3a eMHULY BpeMeHH.

Jananue 4. Jokazars, 410 A(unr) = udv + viAe + 2V - V) .

3ananue 5. Haiity uMpKyIsUHIO BEKTOPHOrO MoJs

-'. 2 - Y
A=—Vv i +x"j+{x+ vk

B0ML OKpYkHOCTH C, NOTYYEHHOI nepecedeHneM LMIHHAPA X +) =X +Y II0CKOCThIO =1

Bapunant 2.

3ananue 1. [lano ckanapuoe noue " - “1'% [TocTpOHTE NOBEPXHOCTH YPOBHA H
MNOBEPXHOCTH PABHOIO MOJIYIIA IPAHEHTA M0JIA.

3ananue 2. Haiitu anBepreHumio rpaBHTalHOHHONO CHIIOBOIO MO, CO3JaBAEMOr0 KOHEYHOH
CHCTEMOI NPUTATHBAKOILNX LEHTPOB.

Jananue 3. C nomowkso hopmynsl [Naycca-Octporpaickoro BEIYHCIHTE HHTErPaL:
H r'-;a.f'wf.-. I _1'3(1'1.1.":". I —.'-{a.l"w..'fr,
8

&

rjie § — BHelHsAs cTOpoHa cepsl =+ v* 1 27—’
Jananue 4. ITpumenas dopmyny Crokca, BEIYHCIHTE HHTETPAL:

ﬁ’f.l'_ =27 e+ (27 —x7 )y +(x7 — v )z, ppe O - cedenue MOBEPXHOCTH KyDa

=

-

- - - - - - 1 ar
Uzxzg, V=EpEo, D230 MIDCEOCTRIO X+ )+ z=2d, npoderaeMoe MPOTHE X0/1a 4acoBOii

CTPEJIKH, EC/IH CMOTPETH C MOJOKHTENLHOI cTopoHsl ock Ox.

3ananue 5. Haiitu paGory nons A= (v +2)i +(2+x)j +(v+ v}k Bloab KpaTyaiimei 1yru
donsworo kpyra chepst

5?27 25, coepuusomeii Toukn M(3,4,0) u N(0,0,5).

Kpurtepuu oueHnBanus (oueHouYHoe cpeicTBO - KoHTpo/IbHas padoTa)

OueHka Kputepuu orieHMBaHUs

Bce kommieTeHI[MHM (YaCTU KOMIIETEHI[HI), Ha OPMUPOBaHKEe KOTOPBIX HallpaB/ieHa
JUCLIMTUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKEe «TTPEBOCXOAHOY,

NIPEBOCXOJHO
MIPO/IEMOHCTPUPOBAHBI 3HAHUsI, YMEHUs1, B/IafleHusI [10 COOTBETCTBYIOLIUM
KOMIIeTeHLIMSIM Ha YPOBHe, BhILle TIPeAyCMOTPEHHOTO TTPOTrPaMMOi
Bce xoMneTeH1[UM (YacTy KOMIIETEHLUI), HAa (pOPMUPOBaHKe KOTOPbIX Harpas/ieHa
OT/IMYHO JVICLITITAHA, COPMUPOBAHBI Ha YPOBHE He HIDKE «OTIMUHO», TP 3TOM XOTSI ObI

0/lHa KOMITeTeHLUs1 CHhOpMHUPOBaHa HAa YPOBHE «OTIMYHO»




OrjeHKa

Kpurepuru orjeHUBaHUS

OYeHb XOPOLIO

Bce kommeTeHI[H (YaCcTU KOMIIETeHI[1i), Ha OPMUPOBaHKEe KOTOPBIX HarlpaB/ieHa

JUCLMIUIMHA, c(OPMUPOBaHbI Ha YPOBHE He HIDKe «04YeHb XOPOIIO0», TPU 3TOM
XOTs ObI 0/JHa KOMIIeTeHLMsI ChOpMHUPOBaHa Ha YPOBHE « OUEHb XOPOILIO»

XOPOIIIO

Bce kommeTeHI[UH (UaCTU KOMIIETEHI[UH ), Ha (OPMUPOBaHKEe KOTOPBIX HallpaB/ieHa

MUCLIMTUIMHA, COPMUPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU ITOM XOTs Obl

0/JlHa KOMITeTeHLus1 COpMHUPOBaHA Ha YPOBHE «XOPOLIO»

YAOBJIETBOPDUTE/IBHO

Bce komnieTeHIMY (4acTH KOMIIeTeHLMH), Ha (h)OpMHUPOBaHHe KOTOPBIX HarlpaB/ieHa

JMCLIMIUIMHA, COPMHPOBAHbI HAa YPOBHE He HIDKEe «Yy/I0B/IETBOPUTE/LHO», TIPH

3TOM XOTsI ObI 0/THAa KOMITeTEHIUS COOPMHPOBaHa Ha YPOBHE

«y[10BJIETBOPHUTE/IEHO»

HEYyJOBJ/IETBOPUTE/IBHO

Xots 6bI 0jHa KOMIIeTeHL{Us1 chOPMUPOBaHa Ha YPOBHE «Hey/l0B/IETBOPUTEILHOY,

HU OJJHa U3 KOMIeTeHLIU! He chopMUpOBaHa Ha YPOBHE «ILJIOX0»

I1J10X0

XoTs ObI 0/fHa KOMITeTeHL[UsI COPMHUPOBaHA Ha YPOBHE «TIOX0»

5.2. OnucaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaTOB 00y4YeHHs M0 JUCIUIIMHE IPH TPOMeXyTOYHOMH

aTTecTanuu

IIIkasa oueHBaHUA C()OPMUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH
b
chopmu Hey/0BJIETBOP | Y/JO0BJIETBO 04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO PHTe/IbHO XopoIo
ocTH
KOMIIeT
eHIHI
(uHANK
aropa
AOCTHIK He 3aUYTeHO0 3a4YTeHOo
eHHUSs
KoMIeT
eHLUH)
YpoBeHb
OtcyTcTBHE YpoBeHb PoBet
o . 3HaHUM B
3HaHUH MuHuMa/bH | 3HAHWH B obBene YpoBeHb
TeopeTHUecKoro o obbeme, ’ 3HaHWUH B
YpoBeHb COOTBETCTBY YposeHb
MaTepuana. . JIOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHWUM HIDKe . oLeM 3HaHU B
HeB03MO>KHOCTb 1 ypoBeHb oLeM COOTBETCTB
MHUHUMaJTbHBIX o rnporpamme obneme,
3HaHUS | OLIEHUTb MOJHOTY N 3HaHUM. rporpaMme yiolemM
o TpeboBaHU. MO/IrOTOBKU TIpeBbILIAOLe
3HaHUU [HorytieHo TO/ITOTOBKH rporpaMme
Nwmenu mecto . JonyieHo M MpOrpamMMmy
BC/Ie[iCTBUE MHOIO . JonyieHo HO/JTOTOBK
rpyOble OIUOKH HECKOJIbKO MO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HeCyIlecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ombok
omboK
OTcyTcTBUE [Ipu perienun IIpomemonc | Ilpomemonc | Ilpomemonc | Ilpozemonc | IlpomemoHCTp
MUHUMAJTbHBIX CTaHZAPTHBIX TPUPOBaHbI | TPUPOBaHBbI | TPUPOBAaHbI | TPUPOBAHBI | WPOBAHBI BCE
YMEeHUI. 3a7iau He OCHOBHbIe BCE BCE BCE OCHOBHbIE
HeB03MO0>KHOCTb MIPOZIEMOHCTPUD | YMeHHUsl. OCHOBHBbIE OCHOBHBbIE OCHOBHbIe yYMeHUsL.
YMeHuUsl | OLEHWUThb Ha/JMuve | OBaHbI PerieHbl yMeHusl. yMeHusl. YMEeHUSL. Periennl Bce
YMeHU OCHOBHBIE TUIIOBbIE Pemennl Bce | Pemensl Bce | PereHsl OCHOBHbIE
BC/Ie[ICTBHE ymenusi. imem | 3apauu ¢ OCHOBHBI® OCHOBHBI® BCe 3aJaum.
OTKasza MecTo rpy0Obie HerpyObIMU | 3azauu C 3aJaum. OCHOBHbIE BrimosiHeHbI
obyuarorierocsi Ot | OmUOKH ommbkamu. | HerpyObiMu | BeimosHeHs! | 3azauu C BCe 3a/laHVs, B




OT/e/IbHBIM
u
OLIMOKaMH. BCe 33/laHUsI | HeCylecTB
BeoinosiHeHs! | BoinosiHeHs! A yu
B TIOJTHOM €HHBIMH
BCE BCe 3a/JaHUs
obbeme, HO | HefjoueTaM | TOJHOM
3a/laHust, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3
HE B obneme, HO
C BBITIOJIHEH HeJloueToB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obbeme c
3a/laHuisl B
HezloueTaMu
TIOJTHOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu peleHnn . TPHPOBaHBI TPHPOBaHBI
bIit Habop TPHPOBaHBI ITpozieMOHCTp
HAaBBIKOB. CTaHZAPTHBIX 6asoBble HaBBbIKH
HaBBIKOB 6asoBble WpOBaH
HeBo3MOKHOCTB 3ajiaq He HaBBIKY IIPA Tpx .
JUist HaBBIKH NIPU TBOPUYECKUH
OLIEHWTDb Ha/lMure | TIPOZIeMOHCTPHP pelLIeHnH perIeHn!
Hagblku pelLeHust peleHnr TOZIXO[, K
HaBBLIKOB oBaHbI Oa30BbIe CTaH/|apTHBI HecTaHzapT
CTaHJAPTHBI CTaHZJApPTHBI PeLLEeHHI0
BCJIE[ICTBUE HaBbIKU. VIMenu X 3354 C HBIX 33/la4
X 3a7a4 C X 3a7au 6e3 HEeCTaHJAPTHbI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM OIIU60K 1 X 33714
obyuatorijerocsi OT | OMIKOKK u o1MboK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJZloueToB
HeJloueTaMu
IIIkana OIl€éHHMBAHUA IIPHA NIPOMEKXYTOUYHOU aTTECTAIlMHA
OneHka YpoBeHb MO/IFOTOBKH
MPEeBOCX0/JHO Bce komrmeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
MUCLMIUIMHA, COPMHPOBaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHUS, YMeHWs, B/afieHUss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSIM Ha YPOBHE BBIIIe
peJlyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpOBaHME KOTOPBIX HarpaB/eHa
JUCLITUIAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3auTeHo OUYeHb X0pOLI0 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIUIMHA, COPMHUPOBaHBI HAa YPOBHE He HIXKe «0UeHb XOPOLLO»
XOpOoLIo Bce xommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLITUINHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOILIO».
yAoBJeTBOpUTE/Ib | Bce KommeTeHiMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHe KOTOPbIX Harpas/ieHa
HO JUCLIIUIAHA, c()OPMHPOBAHLI HAa YPOBHE He HIDKe «Y/[OBIIeTBOPHUTEILHO», IIPY 3TOM XOTS OBI
0JiHa KOMITleTeHL{usi ChOpMUPOBaHa Ha YPOBHE «YZOB/IETBOPUTEEHO»
HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHMPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJIOXO0 XoTs ObI 0[jHa KOMITETeHI|sI CHOPMUPOBAHA HA YPOBHE «IL/IOX0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/ibl, HeO0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yuyeHHMsi Ha MPOMEKYTOYHOM aTTeCcTalMd C YKa3aHHeM KpHUTepHUeB HX
OLleHMBAHMS:

5.3.1 TunoBbie 3agaHusa (oueHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLIEHKHU
chopmupoBanHocTa KommnereHnuu OIMTK-1



g, al 8l -l
1. Beumcants kpusonuHelHslii HHTErpan 2-ro Tuna Jix=+ 3y )dx+(x" -y ,'ldfn')
f

riae L — kpuBas, 3a7aHHan ypasHeHnem: v =1—|1—  (0=x=2),

2. He npuberas x dopmyne OcTporpaickoro, BEYHCINTE NOBEPXHOCTHEIN HHTErpan 2-ro THNA
J'j.rd_rd: Fvedsdy + Zdvdy
5
3. C nomowsto hopmyisl OCTPOrpajckoro BuYHCINTE NOBEPXHOCTHLINR HHTErpa

H .1':':{1'.::‘: + ¥ * dzedx + =7 ety
&

, re § — HewHss cTopoHa cdepsl « 7 1 27 = a7,

, e § — BHEIHss CTOPOHA rpaHnLiel kKyDa
D=x=a, 0=2py=ag U0=z<g.

4. Beruncants macey M cieprl, eciii NOBEPXHOCTHAS MUIOTHOCTE B KAXK/10il ee TOYKe paBHa KBajapary
paccToAHUs YTOH TOYKH 10 HEKOTOPOH DONLIIOI OKPYIKHOCTH Clpepsl.

s

5. Bbramcants noBepxXHOCTHBIA MHTErpan 1-ro tHna I J- oo T S—chepa «*+y +:2 =R ar-
paccrosHue oT To4KH cepsl 10 PUKCHPOBAHHOI ToYkK P, oteTosweil oT uenTpa chepsl Ha
paccroauue [ (I=R).

6. Haiiti npon3BoAHYI0 MO v = Inix~ + v~ ) B Touke M(x),)%) 0 HANPABIEHMUIO,
HepHeHHKYIAPHOMY K IHHHH YPOBHA N0 1, NPOXOAAILER Yepes faHHyo Toury M(xo ).

7. llokazars, 4TO HANPAKEHHOCTE NOAA F (A ) nojs cuil TaroteHus B Touke M(x,y,z), coanasaemoii
maccoil m, cocpenoroderHoii B rouke ((0,0,0), apnsercs rpaiMeHTOM CKANAPHOIO MO,

8. B yCTaHOBHBLIEMCH NOTOKE HECKHMAEMOI HIEAIBHOI KHIKOCTH CKOPOCTh KAXK /10 4aCTHIIL]
HANPABIEHa K HAYAIY KOOPAHHAT H 110 BeMYuHe pasHa 1/+” (r — pajnyc-BeKTop YacTHLb).
BEIYMCIMTE KOMHYECTBO HHAKOCTH, BEITEKaOLE 3 obnacti V' 3a eMHHLY BPEMEHH.

9. Jokazare, 4ro A(nv) = wAv+vAn + 2(Vi - V)

10. HaiiTi UMPKYIALMIO BEKTOPHOIO MO & = — v~ +x° j + (x + v}k BAOJIL OKpysHocTH C,
NOJTyYeHHOI NepecedeHHeM LIHHAPA X~ +) =X+ II0cKOCTI0 2= 1.

11. Haiitu BexTOpHBIE NHHUK o A — xi + v =k |

Fir

12. TlokasaTe, 4T0 LEHTPAILHOE BEKTOPHOE none A =
p

MNOTEHLHATL
13. Ilpuenekan dopmyny Crokca, BEIYHCIHTE HOTOK POTOpa N0 A — ¥/ + 57 | ©A Yepes 4acThb

2.4 Pt

MOBEPXHOCTH =~ = 4(1 v~ — v)" | “HakpeiBaOWe”™ HAYANO KOOPAUHAT IoCKoCTH XOy.

14. Jlokazare, 4To [‘v‘ x [v = /IH = \«-’{‘v‘ . A) V2 4. Bo uto TpanchopMupyercs AaHHOe
COOTHOLIEHHE B CITyYae, eclH 101 | - CONeHOMIAIBHOR, NoTeHIHANbHOeT

15. HaiiTi noTok BEKTOPHOIO MOAA A = x2yvi —xv2j+z(x? + »*)k W3 06nacTu V, OrpaHH4eHHOM

HOBEPXHOCTAMM «~ + 17 =2z, =-2.

Kpurepuu ouenuBanus (oreHouyHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

HBIHETCH NOTEHUHANIBHBIM H HaiiTH ero



OueHka Kpurtepuu oLieHUBaHUs

Bce xommeTeH1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
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 nporpaMMoﬁ

Bce komrereHiuy (4acTv KOMITeTeHIIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
OTJIUYHO JUCLIMTUTAHA, COPMUPOBAHbI HAa YPOBHE HE HIXKE «OT/IMUHO», TIPH 3TOM XOTS ObI
0/THa KOMITeTeHLUs1 CHOpMHUpPOBaHa Ha YPOBHE «OTINYHO»

Bce xommeTeH1[uM (4acTH KOMIIeTEHIHM), Ha (hOPMHUPOBaHKe KOTOPBIX HarpaBjieHa
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
0JiHa KOMITeTeHLus1 CQOpPMHUPOBaHa Ha YPOBHE «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»

Xorts ObI 0fHa KOMIIeTeHLMsI CYOPMUPOBaHA Ha yPOBHE «HEYAOBIeTBOPUTETbHO»
HeY/I0B/IETBOPUTEJILHO N (opmnp yP Y, P ’
HU OJJHa U3 KOMIleTeHLIU! He chopMUpOBaHa Ha YPOBHE «ILJIOX0»

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

5.3.2 TumnoBbie 3afaHus (oeHOUHOe CpeACTBO - KOHTpO/IbHBbIE BOMPOCHI) JAJISI OLIEHKH
copmupoBaHHocTH KomneTeHnuu OITK-1

1. OrnpesienieHye BeKTOPHOU (DYHKI[MM CKaJIIPHOTO aprymeHTa. [Ipesenn  BeKTOpHOM (yHKIMY 110 Kol u
o ['eiiHe, ero cBoiicTBa. HempepbIBHOCTE ~ BeKTOPHOU (DyHKI[MH.

2. Ilpovi3BosiHAst BEKTOPHOM (DYHKLIMM CKa/IsSIPHOTO apryMeHTa, ee  reOMeTPHUUeCKHH CMBICII.

3. IlpaBuna guddepeHLIMPOBaHNS BEKTOPHBIX (DYHKLWN CKa/SIPHOTO aprymeHTa.  VIHTerpupoBaHue
BEKTOPHOU (PyHKIIUH.

4. OmpeienieHre BeKTOPHOW (YHKIIMU MHOTHX TlepeMeHHbIX. [Ipejlen i HemnpepeIBHOCTE. [IoHsITHE
rogorpada.

5. JuddepeniipyeMocTs BeKTOPHON (YHKLMM MHOTHUX IepeMeHHbIX. TeopeMa 0 CylLleCTBOBaHUU
YaCTHBIX IPOU3BO/IHBIX Y AU QpepeHMpyeMoii (YHKLIWH.

6. @opmyna Teitnopa Assi BeKTOPHOW (YHKIMU CKasIpHOTO aprymedTa.  OcTaTouHbIM uieH B ¢popme
Jlarpanxa.



7. OnpeziesieHye TPOCTPAHCTBEHHOH KPUBOH, ee BUZBI M CITOCOOBI 3a/IaHUS.

8. [oHsATHe AMMHBI KpUBOH. Teopema 0 BBIUMC/IEHUH [JTUHBI IPOCTPAHCTBEHHONW  KPUBOM.
9. OnpefienieHyie KPUBOJIMHEWHOTO MHTErpana 1-ro posia, ero CBOMCTBA.

10. Teopema 0 BLIUKC/IEHUM KPUBOJIMHENHHOTO UHTerpaia 1-ro poga.

11. OmipefesieHrie KPUBOJIMHEMHOT'O UHTErpasia 2-ro poja, ero CBOMCTBa.

12. ¥YcnoBust He3aBUCUMOCTH KPUBOJIMHEMHOT O UHTerpasa OT MyTU  WHTErpUPOBaHMUS.

13. OTbicKaHUe QYHKLWY 10 ee MoHOMY AuddepeHiiranty.

14. ®opmyna I'puna.

15. OnpenienieHne MOBEPXHOCTH, ee BUbL. [IByCTODOHHWE U ONHOCTOPDOHHUE  TMOBEPXHOCTH.
16. KpuBsie Ha roBepxHocTH. KacarenbHas TJIOCKOCTb ¥ HOPMaJib K TJIaIKOH  TIOBEPXHOCTH.
17. IloHATHe MyIOLaAd TOBEPXHOCTH. TeopeMa 0 BHIUMCIEHNY TUIOLAZAN  [TOBEPXHOCTH.

18. OripefienieHrie TOBEPXHOCTHOTO MHTeTpana 1-ro posia, ero cBejieHde K TBOMHOMY WHTerpaiy.
du3nuecKre MPUIOKEeHUs TIOBePXHOCTHOTO UHTerpaia  1-ro poja.

19. OrnpefiesieHre TTOBEPXHOCTHOI'O UHTerpasia 2-ro pojia, ero CBefieHue K IBOMHOMY UHTerpainy.
20. TIpescraBieHye TIOBEpXHOCTHOTO UHTeTpaa 2-ro Pojia B ZIeKapTOBOM cucTeMe  KOOpJAWHAT.
21. ®opmysa Naycca-OcTporpasickoro, ee MpUMeHeHHe K BBIYHC/IEHHI0 00BeMOB  Tell.

22. ®opmyna CTokca.

23. OnpefiesieHye CKasipHOIO 1107151, IOBEpXHOCTeN U JIMHUM YPOBHS. TUIIBI  CKa/IsPHBIX M0JIei.
[Ipor3BoaHas 1o HarpaBJIeHUIO.

24. I'paivieHT CKaJIIpHOTO M0/, ero ¢hu3nuecKuii cMbic1. CBsI3b C TIPOM3BO/IHON  T10 HarpaB/IeHUIO U
TTOBEPXHOCTHIO YPOBHSI.

25. OnpepiesieHye BEKTOPHOTO 110715, BEKTOPHbBIE JIMHUW U BeKTOPHLIe TpyOku.  TTOTOK U BpailjeHre
BEKTOPHOIO 110/151. PU3MUeCcKui CMbIC/I TIOTOKA Ha IIpUMepe  CTAaLlMOHAapHOTO TeUeHUsl XKUJKOCTH.

26. TToHsATHe afAUTUBHON QYHKI[MK 06/1aCTH, ee TIpefie/ia U MPOU3BOJHON M0 00BeMy.

27. VlHBapuaHTHOE ompefie/ieHre rpafiieHTa CKaisipHOTO TI0JIs ¥ TIpOBepKa (D OpMYJibl ero BBIUMC/IEHUS B
JIeKapTOBOM CUCTeMe KOOp/IUHaT.

28. VlnBapuaHTHOe orpefiesieHre JTUBepreHY BeKTOPHOTO 1o/1s. Teopema 0 BBIUMC/IEHWH TUBEPTeHLUH B
JleKapTOBOM crcTeMe KoopAWHAT. IHBapuaHTHbIM  BUJ opMmyJibl ["aycca-OcTporpasickoro.

29. ®u3ruecKrui CMBIC/ AUBEPreHLUH.



30. luBapuaHTHOe ompe/ie/ieHre pOTOpa BEKTOPHOTO T10/1s. TeopeMa 0 BBIUMC/IEHUM pOTOpPA B IeKapTOBOiA
CUCTeMe KOOpJAUHAT.

31. ®usrueckuii CMBIC] POTOpA.

32. Oneparop 'amunbToHa. [IpaBuiia eiicTBUM ¢ BeKTOpoM “Habma”. Obujas  Teopema I"aycca-
Ocrporpagckoro.

33. [uddepeniranbHbie orepaiuu BToporo nopsiaka. Omneparop Jlariaca.
34. TloTenumanbHOe mose. TeopeMa o BbIUMC/IeHWY TIoTeHIMaa. Kputepuii  TOTeHIMATBHOCTH OIS,

35. INoHsTHe LMPKYJISIUYA BEKTOPHOTO T0JIs], ee (r3ndecKrii cMbIci.  VIHBapuaHTHbIN BUZ, HOPMYJIbI
Crokca.

36. ConeHouzianbHOe To71e. Teopema 0 BBIUMC/IEHUM BEKTOPHOI'O OTeHMaMa.  Kpurepuit
COJIHOUZIAJIBHOCTH T10JIS1.

37. 3aKOH COXpaHeHUsI THTeHCUBHOCTH BEKTOPHOH TPYOKH.
38. JlariacoBo BeKTOpHOE 1os1ie. Teopema 0 1ariacoBoM MoJie.
39. OcHOBHasi TeopemMa BEKTOPHOI'O aHa/u3a.

40. ObpaTHas 3aZjaya BeKTOPHOT0 aHa/IM3a.

41. OCHOBHO ¥ B3aUMHBIN 0a3UCHI. KOBapI/IaHTHLIe " KOHTPaBapHUAHTHbIE KOOpAWHATEI BEKTOPDA. TEOPEMa
O ITIOCTPOEHWH B3aMMHOI'O 6asuca.

42. OnpepiesieHNe KPUBOJIMHENHBIX KOOPAWHAT B IPOCTPAHCTBe. KOOpAWHATHBIE  JIMHUM U KOOPAWHATHbIE
noBepxHOCTH. Teopema 0 HaXOXKAEHUH JIOKAMbHBIX ~ 0a3uCcOB (OCHOBHOTO U B3aMMHOTO0).

43. OripefiesieHre OPTOrOHAIBHBIX KPUBOJIMHEMHBIX KOOpAuHaT. Kputepuii  OpTOroHanbHOCTU. DieMeHT
JnvHbl. Kosgduupments: Jlame.

44. I'pailueHT B OPTOTOHAILHBIX KPUBOJIMHEHHBIX KOOpAWHATAX.

45, JluBepreHIys U JarylaCiaH B OPTOTOHAIbHBIX KPUBOJMHEMHBIX KOOPAUHATAX.

46. PoTop B OPTOTOHA/TBbHBIX KPUBOJUHEMHBIX KOOPAUHATAX.

47. NuddepeHuanbHble oriepal[ii TeOPUH M0/ B UAIMHIPUYECKUX — KOOpZAMHAaTaXx.

48. NuddepenianbHBIe OTIepal[iy TEOPUH MO/ B C(hepruuecKuX KOOpAUHATAX.

49. EcrecTBeHHas NapaMeTpu3aliysi TPOCTPaHCTBeHHOM KpUBOi. OCHOBHOM — TpeXTpaHHUK.
50. ®opmyJiel PpeHe.

51. O6uwe GopMybl AJis1 KPUBU3HBI U KPYUeHHSsT TPOCTPAHCTBEHHOW KPUBOM.



52. [1epBas kBafipaTUuHasi popMa MOBEPXHOCTHU.

53. Teopema 0 BbIUMC/IEHWH [/TMHBI KPUBOM Ha TOBEPXHOCTH, IVIOLAZd  TOBEPXHOCTH U yIJa MeXAy
KPUBBIMU Ha MIOBEPXHOCTH.

54. Bropast kBaZipaThuHasi GopMa II0BepXHOCTH.
55. Teopema 0 KpHBH3He KPUBOW Ha [IOBEPXHOCTH.

Kputepuu onjeHnBaHus (0LleHOYHOE CPeACTBO - KOHTPO/IbHBbIE BOIIPOCHI)

OrjeHka KpuTepuu orieHuBaHUs

Bce xommeTeHI[uM (4aCTH KOMIIETEHIHH), Ha (HOPMHUPOBaHMEe KOTOPBLIX HarlpaBjieHa
JIUCLIMTUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKE «TTPEBOCXOJHOY,

TIPeBOCXOJHO
MIPO/IeMOHCTPUPOBAHBI 3HAHUSI, YMEHHS, BlIaZleHHs TI0 COOTBETCTBYIOIIM
KOMITeTeHLIVSIM Ha YPOBHe, BhILIIe TIPeAyCMOTPEHHOTO MTPOTPaMMO
Bce kommeTeH1[uM (4acTH KOMIIeTeHIUI), Ha (hopMHUpOBaHKe KOTOPBLIX HarpaB/ieHa
OT/IMYHO JUCLIMIUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOT$ ObI

0/lHa KoMITeTeHIUs cOpMHPOBaHa Ha YPOBHE «OT/IUUHO»

Bce komnieTeHIMM (YaCTH KOMIIeTeHLIMH), Ha GOpMUpPOBaHHe KOTOPBIX HarlpaB/ieHa
OueHb XOPOLLIOo JUCLUITMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «O4YeHb XOPOII0», TPU 3TOM
X0Ts OBl 0/JHa KOMITETEHI[US ChOPMHUPOBaHA HA YPOBHE « OUEHb XOPOIIIO»

Bce komneTeH1[UM (4acTH KOMIIeTeHLUM), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaB/ieHa
XOpOILIOo JIVCLIMTIIHA, COPMUPOBAHBI HA YPOBHE He HIDKE «XOPOILIO», TIPH 3TOM XOTs1 Obl
0/JlHa KOMITeTeHL[Us1 cHOPMHUPOBaHa Ha YPOBHE «XOPOLIO»

Bce komrereHiuy (4acTv KOMITeTeHIM), Ha pOpMHUPOBaHKe KOTOPLIX HarlpaB/ieHa
IUCIUTTHHA, CHOPMUPOBAHBI Ha YPOBHE He HIKE «Y/IOBJIETBOPUTETLHO», TIPU

YZI0BJIETBOPUTE/IbHO
3TOM XOTsI ObI O/iHa KOMITeTeHLMs1 chOopMUpOBaHa Ha yPOBHe
«y[IOBJIETBOPUTE/ILHO»
Xots 6l 0/jHa KOMIIeTeHL{Ms1 chOPMUPOBaHa Ha YPOBHE «Hey/10B/IeTBOPUTETHHO»

HeYZI0B/IeTBOPUTE/ILHO N (opmip P Y P ’
HU OfIHa U3 KOMIIeTeHLIi He c(pOpMHPOBaHa Ha yPOBHE «ILIOXO»

7I0X0 Xortsi ObI 0fHa KOMIIeTeHLWsI CYOPMHUPOBaHA Ha yPOBHE «TJIOX0»

6. YueGHO-MeTOMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHoBHas MTeparypa:

1. bygak b. M. KpatHsle unterpassl ¥ psaabl / bygak b. M., ®omuH C. B. - 3-e usj. - Mocksa :
OU3MATIINT, 2002. - 549 c. - PekomenioBaHo MuHuctepcTBoM obpa3oBanus Poccuiickoit efepauyiu
B KauecTBe yueOHUKA /711 CTYAEHTOB pU3NUeCKUX U (PrU3MKO-MaTeMaTHYeCKUX (aKyIbTeTOB



YHUBEPCUTETOB. - BUO/IHOTD.: JOCTyITHa B KapTOukKe KHUTH, Ha caiite 3bC JlaHb. - KHUra 13 KoJeKiuu
OU3SMATIIUT - Matemaruka. - ISBN 5-9221-0300-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=665706&idb=0.

2. Kouun Hukonaii EBrpadoBuu. BekTopHOe rcunc/ieHre U Hayasia TEH30pHOTO UCUMCIeHust. - M3z, 9-e.
- M. : Hayka, 1965. - 426 c. : uepr. - 1.90., 4 3k3.

3. demugoeuu b. I1. COOpHUK 3a7au ¥ yIpa>KHeHU 110 MaTeMaTHUYeCKOMY aHaIu3y : yueOHoe rocobue
Ju1st By3oB / [lemugoBud b. I1. - 25-e u3g., crep. - CankT-IletepOypr : Jlanb, 2023. - 624 c. - Kaura u3
Kosiekuyu Jlanb - Maremaruka. - ISBN 978-5-507-47148-5., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=865605&idb=0.

[ononmHuTebHas TUTepaTypa:

1. Apdken I'. MaTtemaTuueckue MeTo/ibl B (hr3uKe / COKp. mep. ¢ aHr/. B. B. UenkyHoga. - M. :
ATomuzgar, 1970. - 712 c. - 3.42., 2 3K3.

2. Tonpadaiin U. A. BekTopHbIl aHanu3 U Teopus 1ions / mof, ped. P. I'. I'yrepa. - 2-e u3g. - M. : Hayka,
1968. - 128 c. - 0.22,, 1 3k3.

3. PaieBckutii [Terp KoHcTaHTHHOBHY. PuMaHOBa reoMeTpus ¥ TeH30PHBIM aHanu3. - V3. 3-e. - M. :
Hayka, 1967. - 664 c. : uepr. - 2.63., 58 3K3.

4. xeddpuc Naponba. MeTozibl MaTeMaThuecKon (U3KKH : [B 3 BbIM.] : Tiep. € aHr/1. Bein. 3 / oz pep.
B. H. )Kapkoga. - M. : Mup, 1970. - 344 c. : c uepT. - 2.00., 1 3k3.

[TporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUH C CO/IEPYKAHUEM JUCIUITUHBI):
http://www.unn.ru/books/met_files/OVTA.pdf

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i7isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpPaMMOM, OCHaAIleHbl MYJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00YYaroLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" W obecrieyeHbl [OCTYTIOM B 3JIEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanmsvMu PI'OC BO 10 HampaB/ieHHIO
nozarotoBku/crietyanbHocty 03.03.03 - Paguodusuka.

Agtop(b1): [IyOkoB AniekcaHap AeKcaHIpPOBHUY, JOKTOP (pHU3MKO-MaTeMaTUYeCKUX HayK, JOLEHT.
3aBeayroumii kadeapoii: [TaBnoB Urops CepreeBuu, JOKTOpP (PM3MKO-MaTeMaTHYeCKUX HaykK.

ITporpamMma ozl00peHa Ha 3ace/JaHUM MeTOANUECKOM Komuccuur ot 18 fnekabpst 2023 rofa, TPOTOKOIT
Ne 09/23.
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