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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb pucuunnuHbl: CdhopmMupoBaTb KOMNETEHUMM oby4yarollerocs B o6nactu NuMHenHon anrebpsbl,
aHanuMTU4Yecko reoMeTpun, a Takke B 00OMacTM MaTeMaTU4ecKoro aHanusa, Teopun BEepOSiTHOCTU U CTaTUCTUKW.
CdopmmpoBaTth HaBblkM MOCTPOEHUA U NPUMEHEHUS MOLENEN, BO3HMKAIOLWNX B MHXEHEPHOW MpakTUKe U NPOBEAEHMUS
pac4yeToB Mo TakuM MOOENSIM.

1.2 3agaum gMCcUUNIIUNHBI:

CdopmmpoBate 6a3oBbli Habop 3HaHWA B NWHEWHOW anrebpe W MaTeMaTU4eckoM aHanuse, Teopuu
BEPOATHOCTM U MaTEMATUYECKOWN CTAaTUCTUKE.

Pas3BuTb nornyeckoe 1 anropuTMMYeECKoe MbllLneHne obyyatoLwmnxcs;

BblpaboTaTb nepBMYHbIE HaBbIKM MaTEMATMYECKOrO MCCrefoBaHMA NPUKNagHbIX 3adady C WUCMNofb3oBaHMEM
annaparta anredpbl U reomeTpum (MOCTPOEHME MOAENUN TEXHUYECKOrO MpOLEecca WU SIBNEHUS U pelleHue 3agayuu
MaTemMaTU4eCKUMN MeToaammn);

MpenoctaBuTb 00Yy4YalOLLMMCSl BO3MOXHOCTU Anst hOPMUPOBAHMS HaBLIKOB B PELUEHUN MaTeEMaTUYECKUX WU
nccrnepoBaTenbCKMX 3adady C [OBEeAEHMEM pelleHuMs OO0 NpUeMneMoro pesyrnbTata (opmynbl, uucna, rpaduka,
KauyeCTBEHHbIE BbIBOAbI).

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe 06y4aloLwerocs:

MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHnue OCHOBLI AN (DOPMUPOBAHMS KOMMNETEHLIMIA, YKa3aHHbIX
B M. 2, NPU N3y4eHNN GUCLUMIINH:

Ovcumnnuna 6a3mpyeTc;| Ha KOMneTeHUunaXx, C(bOpMVIpOBaHHbIX Ha npeabigyuiemMm ypoBHe O6pa3OBaHI/IF|

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH NpUMeHATb €CTECTBEHHOHAaY4YHbIe N OOLEeMHXXeHEPHbIe 3HaHUA, MeTOAbl MaTeMaTU4eCcKoro
aHanusa u MoAaenupoBaHUA, TEOPEeTUYECKOro N aKCnepuMeHTanbLHOro uccrnefgoBaHus B npocgeccnoHanbHOM
AeATeNIbHOCTH;

3HaTtb: OCHOBHbIE NOHATUA U CTporme ookasartesfbCcTBa (baKTOB OCHOBHbIX pa3aerioB Kypca MmaTteMaTu4ecKoro aHanmsa
YmeTb: anMeHﬂTb TeopeTnyeckne 3HaHun4A K pelleHnto 3agad no Kypcy

Bnapgetb: PasnuyHbiMu npneMamMmm MCnosib30BaHUA pPe3yrnbTaTtoOB MaTeMaTU4eCKOoro aHanumsa And AgoKasaTesibCTBa
TEOopeM U pelleHnd 3agad

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas
paboTta

cp MHHOoBAaL. dopma

copmbl TeKyLero
yachl .
( Lgi';) (ngl;l) ( )| sansui KOHTpOSt

HanmeHoBaHue 1 cogepxaHve pasaenos,
TEM U Y4EBHbIX 3aHATUIA

CewmecTp
(kypc gnsa 3A0)

Pasgen 1. JluHeHasa v BekTopHasi anrebpa
Tema 1. BekTopa, MaTpuLbl,
onpenenutenu. [lpakTnyeckoe 3aHATUE:
Onepauun c Bektopamu. [encteus Hag 5 7 8
MaTpulamu. Cnocobbl nogcyeta
onpegenutenen. (PewexHne 3agay)

Tema 2. PeweHve cuUCTEM JMHENHbIX
YpaBHEHWIA.

lMpakTnyeckoe 3aHaTME: PelueHue cuctem
JINHENHbIX YPaBHEHWN.

Tema 3. Teopusi BEKTOPHbIX MPOCTPAHCTB.
JInHelHas 3aBMCUMOCTDb, nnHerHas
He3aBucuMocTb,  6asuc, koopanHatbl.| 1 K
JInHenHble onepaTopbl M UX MaTpuyHas 4 6 8
dopma. CnekTpanbHbI aHanu3 maTpud.
MpakTnyeckoe 3aHsaTME: JInHenHble
onepaunn Hag BekTopamu (pellueHne 3agad)
Tema 4. BbunuHenHble W KBagpaTU4HbIE
opMmbI. MpuBeneHne kKBagpaTUYHbIX
¢opM K KaHOHMYeckoMy Bugy. CkanspHoe u
BEKTOpPHOE Npou3BeaeHue.

Mpaktnyeckoe  3aHaTME:  [lpumMeHeHne
CKarnsipHOro M BEKTOPHOro npou3BedeHust
ONna  pelleHus  NpuUKNagHbIX  3agad.
(PewweHne 3agav)




Pasgen 2. AHanutnyeckas reomeTpus

Tema 5. Cuctembl KoopanHaT B ABYMEPHOM
N TPEXMEPHOM NPOCTPaHCTBaX.
MpakTuyeckoe 3aHsaTue: Meton koopauvHat
(pelueHne 3agav)

nn

Tema 6. Npsimasa Ha NNOCKOCTH.
MpakTnueckoe  3aHATME:  [lpumeHeHue
ypaBHeHui npsMom B peLleHnn
npakTU4eckmx 3agad.

Tema 7. [lpsmaa w®n nNNOCKOCTb B
TPEXMEPHOM NPOCTPaHCTBE.
lMpakTnyeckoe 3aHATHe: PelweHne 3agay c
NnpUMEHEHNEM  YpaBHEHWA NPAMOA W
NAOCKOCTU B NMPOCTPAaHCTBE.

Tema 8. KpuBble BTOpOro nopsgka Ha
MAOCKOCTH.
MpakTnyeckoe 3aHsATHE: PeweHun
KaHOHWYECKNX YpaBHEHWN KPMBOW BTOPOro
nopsigka.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

34

51

68

KoHcynbTaumm n npoMexxyToyHas
aTTectaums (Ok3ameH)

24,5

Pasgen 3. OcHoBbl anddepeHumnanbHOro
ncyncreHus

Tema 9. [lpegenbsl M UX BblMUCIIEHME.
3ameuaTenbHble npegensl. HenpepbiBHOCTb
YHKLMI.

MpakTnyeckoe 3aHsATME: Bbluncnexne
npegenoB yHkumn. MccnegoBaHue OyHKUUK
Ha HenpepbIBHOCTb, MOWUCK TO4YeK pas3pbiBa.
(pelueHne 3agad)

Tema 10. MNMpounsBogHas, ee reomeTpudeckme n
bumsnyeckme NpuNoXKeHus.

MpakTnyeckoe 3aHaTME: PelueHne 3apad Ha
BblYMCIIEHNE NPOn3BOaHON oaHowm
nepemMeHHON.

Tema 11. ViccnegoBaHne yHKUMIA C MOMOLLbIO
anddepeHunansHOro MCHUCNeHus!.
MpakTnyeckoe 3aHATME: pUMeHeHre npasuna
Jlonutans ans pacKpbITHS
HeonpeaeneHHoCTeN. (pelleHne 3agad)

Pasgen 4. OcHOBbI MHTErpanbHOro UCHUCNEHUS

Tema 12. NepBoobpasHas.

OnpegeneHne 1 OCHOBHble  CBOWCTBA.
WHTerpmpoBaHne Mo 4actaM M 3aMeHa
nepemMeHHbIX. VIHTerpupoBaHme paumoHanbHbIX
dyHKuMn. OCHOBHbIE KIacChbl UHTErpupyeMbix
YHKUMI.

MpakTuyeckoe 3aHaTUe: PelweHue 3apgay ¢
NPUMEHEHNEM WHTErpupoBaHMs Mo 4YacTaMm u
3aMeHon nepeMeHHbIX. BbluncneHne
HeonpedeneHHblx  wHTerpanoB. (PeweHue
3agav)

10

10

ra

10




Tema 13. OnpegeneHHbIN HTerpan.
OnpegeneHve 1 OCHOBHble  CBOWCTBA.
dopmyna HbtoToHa-llenbHuua.
VHTerpupoBaHMe Mo 4acTsM U 3aMeHa
NepeMeHHbIX. "eomeTpuyeckue,
MexaHudeckne u usndeckne npunoXeHnst
onpenerneHHbiXx uHTerpanoB. [pubnmkeHHoe
BblYMCIEHWEe NHTEerpanos: opmMyrna Tpaneuun,
dopmyna CumncoHa. HecobcTBeHHbIE
WHTerpanbl U UX BblYUCIIEHME.

MpakTnyeckoe 3aHATHE: Bbluncnexne
onpedeneHHoro  uHTerpana pasnU4YHbIMK
cnocobamn. BbluncneHme HecobCcTBEHHOrO
uHterpana. (PelwweHune 3agauy)

WUtoro B cemecTpe (Ha kypce ansa 3A0)

10

ra

KoHcynbTaumm n npomexyTtoyHas atTectaums
(Ok3ameH)

34

34

49

245

Paspgen 5. ®yHKUNN HECKONBKUX NEPEMEHHBIX

Tema 14. OuddepeHumansHoe ucHUCreHne
PYHKUMIN HECKONbKUX MepeMeHHbIX. YacTHble
Npoun3BoHbIE, nepsbIn NOSHbIN
onddepeHuman, rpagueHT, nNpousBogHas mno
HanpaBIieHUIO. Bbicwine NpPON3BOAHbIE.
HeobOxogumoe w©  gocTtaTtodyHoe  ycnoBue
NOKanbHOro 3KCTpeEMyMa. 3apgava Ha
rnobanbHbI MakCUMyM U MUHUMYM.
MpakTuyeckoe 3aHATHE: nuccnegoBsaHue
yHKUMN 1 nocTpoeHue rpadumkoB (peLueHue
3agayv)

ra

Tema 15. [1BONHON U NOBTOPHbIE WHTErpanbl.
OnpegeneHve 1 OCHOBHble  CBOWCTBA.
BbluncneHne AOBOWHBLIX WHTErpanoB. 3ameHa
nepeMeHHbIX B [OBONHOM WHTErpare.
"eomeTpunyeckue, MeXxaHu4yeckue "
umsnyeckme NPUNoXeHns OBOWHbIX
WHTErpanos.

KpuBonvHenHble  WHTerpansl  NepBoro MU
BToporo popga. OnpeneneHve, OCHOBHbIE
CBOWCTBA, BbIYUCNEHME.

MpakTnyeckoe 3aHATME: BbluncneHne gBOMHbIX
WHTerpanoB. BblunucneHne KpUBOMMHENHbIX
WHTerpanos. (pelueHve 3agau).

Pasgen 6. Teopua pagos

Tema 16. YucnoBble psagbl, OCHOBHblE
onpeaeneHus. Teopusi NONOXUTENbHbIX PALOB:
npusHakn cpasHeHus, Kowwu u [Janambepa.
3HakonepemeHHble paabl, NpusHak JlenbHuua.
MpakTuyeckoe 3aHsaTMe: VccnepoBaHue Ha
CXOOMMOCTb 4MCMOBLIX psAaoB. [pumeHeHne
Teopembl JlenbHuua. (PeweHne 3agay)

Tema 17. OyHKUMOHanNbHblE psAabl, obnacTtb
cxoammocti. CTeneHHble psagbl, paauyc
CXOAMMOCTM CTEMEHHOro psaa.

Psa dypbe: ocHOBHbIE onpeaeneHus.
MpakTnyeckoe 3aHsTUE: BbluncneHne pagnyca
N MHTepBana CXoAMMOCTU CTENEeHHOro psiaa.

ra




Paspen 7. OnemMeHThI Teopuu
anddepeHumnanbHbIX ypaBHEHWI
Tema 18. OObIKHOBEHHbIE

onddepeHumaneHble  ypaBHEHUA  NepBOro
nopsiaka.

OnpepeneHue, OCHOBHbIe CBOWNCTBA,
reometpunyeckass  umHtepnpetauusi. Obuwee
pelleHue, peweHne 3agauun Kowwm (HavanbHoM
3afjauun). ypaBHEHUs C pasgendoLmmnca
nepemMeHHbIMU, nMHenHbIe ypaBHeHus,
O[HOPOAHbIE YPaBHEHWS W MPUBOASALUMECH K
HUM, ypaBHEHUS B NOMHbIX guddepeHumnanax.
MpakTnyeckoe 3aHsaTME: Pewenne
OnddepeHumanbHbiX  YpaBHEHUA  NEPBOro
nopsigka.

Tema 19. OB6bIKHOBEHHbIE
andpdepeHymnansHble  YpaBHEHUS  BbICLUMX
nopsigkoB. OcHoBHble onpegenenuns. Obliee
pelueHune, pewenHne 3agaun Kowwm (HavanbHom
3agaun). JlvHenHble  anddepeHumnanbHble
ypaBHEHUS BTOPOTO nopsigka. Basuc
npocTpaHcTBa peLleHuni. JInHenHble
onddepeHumaneHble  ypaBHEHUSS  BTOPOrO
nopsiika C MOCTOSIHHBIMKU KO3 pmUmMeHTamMm
(oOQHOpPOAHBLIE U HEOOHOPOAHbBIE).
MpakTuyeckoe 3aHaTME: PelweHnune
andpdepeHumnansHblX  YypaBHEHUA  BTOPOro
nopsiaka.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcynbTaumm n npoMexyTodHas atTectauus
(Ok3ameH)

34

34

49

2,5

24,5

Paspgen 8. OCHOBbI TEOPUM BEPOSTHOCTU

Tema 20. lNpegmeTr Teopun BEPOSATHOCTU.
OcCHOBHbIE NONoXeHnst Teopuu
BEPOSATHOCTU. JONeMeHTbl KOMOWHATOPUKM
(nepecTaHOBKMW, pa3MeLLeHns, coveTaHns).
[MpoCTpaHCTBO 3NEMEHTApPHbIX COOLITUIA.
OCHOBHbIE aKCMOMbl TEOPUU BEPOSITHOCTMU.
YpHoBasi cxema. OCHOBHblE TEOPETUKO-
BEPOATHOCTHbIE DYHKLMM N NX CBOMCTBA.

lMpakTnyeckoe  3aHATME:  BbluMcneHue
BEPOSITHOCTY COObITMA (peLlieHune 3agay)

12

14

Tema 21. OcHOBHble XapaKkTepUCTUKM
CnyyanHon BenuyuHbl.  PacnpegeneHus
cnyyanHom BEJTUYUHBI. MpepenbHble
TEOpeEMbl TEOpUM BEPOSITHOCTU, 3aKOHbI
OonbLUMX Ymncen.

Mpaktnyeckoe 3aHdATMe: OnpepgeneHue
CnyyYyanHon BennyuHbl. PelueHne 3apad c
NPUMEHEHMEM OCHOBHbLIX TEeopeM Teopun
BEPOSATHOCTW.

10

24

ra

Paspgen 9. MaTtemaTtuyeckasa ctaTucTumka

03




Tema 22. OCHOBHble 3a4ayun U MNOHATUSA
mMaTcTaTucTukn. Bbibopka m cnocobbl ee
3agaHus. pynnupoBaHune BbIGOPKM,
rmcrorpamma " MOMWIoH yacTorT.
ToyeyHoe W WHTepBanbHOE OLEeHMBaHne
OCHOBHbIX XapaKTepUCTUK.

OueHka dyHKUMW  pacrnpedeneHns u 10 13
NNOTHOCTU pacnpeaeneHus.

MpakTuyeckoe 3aHATHE: Bbibopka.
BapuaunoHHbIn paa. To4yeuHoe "
WHTepBanbLHOe pacnpefeneHve BbIOGOPKMN.
MonuroH yacToT un ructorpamma (PelueHue
3ana4)

14

Tema 23. Metoq MOMEHTOB M MeTOq
MakcuMarnbHOro  nmpaegonogobus  npwm
NMOCTPOEHMN oOLEeHOK. [lpoBepka runoTes.
KoppensaunoHHbIn aHanms. MeTon
HaMMeHbLUMX KBaApaToOB M OJHOMepHast
perpeccusi. 10 16
MpakTnyeckoe 3aHATHE: Moabop
TEOPETUYECKOTO pacnpegeneHus.
MpoBepka rmnoTes. HaxoxageHwue
napamMeTpoB  BbIOOPOYHOTO  ypaBHEHUS
nuHenHow perpeccun. (PelieHve 3agay)

16

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0) 34 51

68

KOHch'I bTaunn N NPOMeEXyTOo4YHasA

atTectaums (Ok3ameH) 2.5

24,5

Bcero koHTakTHas pabota un CP no

316
AVUCLUMIIMHE

332

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5. ®OHJ OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasatenen, KpUTepueB M CUCTEMbI OLLEHUBAHUA pe3ynbTaToB 06yveHus

5.1.1 NokasaTtenu oueHUBaHUA

Ko HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHKs pe3ynbTaToB 00y4YeHus
KoMneTeHummn cpencrtea
[aeT onpepeneHne OCHOBHLIX MOHATUA M TEOPEM JIMHEHON anrebpsbl
Bonpochi ons YCTHOro
W pasgenoB MaTeMaTMYeckoro aHanmsa — audpdpepeHumnanbHOro u
cobecefoBaHus

OlK-1 WHTErpanbHOro ucHuUcneHus, auddepeHumnansHbIX ypaBHEHUN;
Takxe BOCNPOU3BOANT X AOKa3aTeNbCTBA, NO3BOMAOLWME YCTAHOBUTL
B3aMMOCBSA3b MeXay MaTremMaTuyeCKUMm OobbekTamu M CBOWCTBaMU

a
npaKTI/I KO-Op1eHTupoBaHHoOe

3apaHue (3agada)

obbekToB

MaTemMaTudyeckme MeToabl U Moaenu.
CamocTodATenbHO  pabotaeT € MaTtemaTU4ecKom

Tabnuuamm u cnpaBO4YHUKaMu

MHTEeprnpeTaumnm nosyiy4eHHbIX pe3yibTaTtoB

Heobxogumon  ans peweHna npuknagHblX  3apad,

PelwaeT TMnoBble 3agayn MO OCHOBHbIM pas3genam Kypca, npuMeHAasa

nutepaTypow,
nonb3yeTcs

CTpouT MaTemaTuyeckylo MoAenb paccmaTpuBaeMol 3afjayu; Bbibopa
adbpekTnBHOrO crnocoba pelleHWs 3agadnm U codepKaTernbHow

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMIN

LLikana oueHnBaHuA
YcTHoe cobecenoBaHme

MucbmeHHas paboTa

MonHbIN, McYepnbiBalOWUN OTBET, SBHO
OEMOHCTpUpYOLWKIA ryboKoe MOoHMMaHue
npegMeTa W WMAPOKYH  dpyauumio B
OLleHMBaeMon obnactu, yMeHue
MCnonb3oBaTb TEOpEeTUYEeCKMe 3HaHUSa and
peLleHNs NpakTUYECKNX 3aaav.

5 (oTnun4HO)




OTtBeT NONHbIN 7] npasunbHbIN,
OCHOBaHHbIA  Ha  npopaboTke  Bcex
06sa3aTenbHbIX UCTOYHUKOB MHOPMaLmK.
4 (xopoLwuo) Moaxod k matepuwany OTBETCTBEHHbIN, HO
[onyLieHbl B OTBeTax HEeCyLeCTBEHHbIE
owmnbkKn, KOTopble YCTPAHSAITCA TOSMbKO B
pe3ynbTaTte cobecefoBaHus

OtBeT LEeMOHCTpUpyeT NoOHUMaHue
npeamMeTa B LENOM Mpu HemnosHbIX, cnato
apryMeHTUPOBaHHbIX oTBeTax.
MpucyTCTBYIOT rpybble HETOYHOCTU B
3 (ymnoBneTtBoputenbHo) |oTBeTax, npobenbl B 3HAHUSX MO
HEeKOTOPbIM Temam, CYLLLIECTBEHHbIE
oWwmnBKM, KOTOpble MOTyT BblTb HaM4eHb! K1
YyacTMYHO yCTpaHeHbl B  pesynbTaTte

cobecenoBaHusi

HesHnaHune 3HAYUTENbHOM yacTtu
npvHUMNnansHo BaXHbIX  3NEMEHTOB
OVCUUMNINHBI. MHoro4ncneHHble
CyLLeCTBEHHble owunbkn. HenoHumaHne
3agaHHoro Bonpoca. MonbiTka

2 (HeyOoBneTBOPUTENBHO)
CrnncbIBaHUS, MCrnonb3oBaHUs

HepaspeLleHHbIX TEXHWYECKUX YCTPOWCTB
WM NOMb30BaHWS MOACKA3KOWM Apyroro
yernoseka (BHE 3aBMCMMOCTU oT
YCNELUHOCTY TaKoW NoMbITKM).

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEO6GX0ANUMbIE ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKU BONPOCOB

Cemectp 1

KomnnekcHble yncna. Anrebpamndeckas dopma.

KomnnekcHble 4yucna. TpuroHoMmeTpudeckasa popma.

Onpegenutenu 2-ro n 3-ro NnopsgkoB. PelleHne cuctemM NMMHEeNHbIX ypaBHEHU U3 OBYX U TPEX YPaBHEHUN.

Onpegenutenu n-ro nopsgka. ix anemeHTapHble cBoctBa. Cnocobbl BbIYNCIIEHMS.

JInHenHble cnctembl n-ro nopsgka. MNpasuno Kpamepa.

).

ManVILI,bI, nx Bngbl n onepaunn Hag HUMKU (CJ'IO)KeHVIe, YMHOXeHune, YMHOXeHWe Ha YNCIOo U TpaHCNoHpoBaHne

O6paTtHasa maTpuua.

PelueHne NMMHENHbIX CUCTEM  N-TO NOPsSiAKa B MaTpUYHOM Bude (B TepMuHax oBpaTHoi maTpuubl ).

JIHeliHas 3aBMCUMOCTL ( HE3aBMCMMOCTb ) CTONGLOB MaTpuLpbl. PaHr MaTpuubl.

Teopema o 6a3McHOM MUHOpE.

MeToab! Bbl4MCneHNa paHra MmaTpuubl 1 HaxXoXxXaeHus 6asuncHoro MUHOpa.

JIHeHble cucTembl ypaBHeHun obuero Buaa. Vx anemeHTapHble npeobpasoBarusa. Metoa Naycca.

OD,HOpOﬂ,HbIe CUCTEMbI ypaBHeHVIVI. PaHr MaTpuubl N CyleCTBOBaHMe HETpUBMaribHOro peeHuns.

CTpykTypa o6LLero peLueHns O4HOPOAHON CUCTEMbI YpaBHEHMUIA.

HeopHopogHble cuctembl ypaBHeHuMI obuero Buga. Teopema KpoHekepa-Kanennu.

CTpoeHme MHOXecCTBa peUJeHVIVI HeO,D,HOpO,D,HOVI CUCTEMbI ypaBHeHVIVI obLwero Buaa.

BekTopHoe npocTpaHcTeo. Onepaumn Hag BEKTopamu.

MognpocTtpaHcTia. JInHenHble 06ONoYKH.

Alalalalalalalalal
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Csasb mexay pasfninvyHbiMun 6asncamu.

20 Mpeobpa3oBaHne koopanHAT Npu 3ameHe Gasuca.

21 JInHenHble onepaTtopsbl K UX MaTpudHas dopma.

22 JencTtsusa ¢ nMHenHbIMKU onepatopamu.

23 MaTpwnyHas cdopma nuMHelriHoro onepatopa. Ee npeobpa3oBaHne npu nepexoae k HOBoMy 6asucy.
24 CobcTBeHHbIE Yncna U cobCTBEHHBbIE BEKTOPA NMMHENHOro onepartopa.

25 Mepexoa k 6a3ncy cobCTBEHHBLIX BEKTOPOB, KOraa BCce COOCTBEHHbIE YMcna pasnmnyHbl.

26 CuMMeTpuYHLIE onepaTopbl U UX CBOMCTBA.

27 EBknnaoBo npoctpaHcTBo. OpTOHOPMUPOBAHHBLIN 6asuc.

28 KBagpatunyHble popmel. [NpruBegeHne nx K gMaroHansHomMy Buay.




29

CBoWcTBO MHEPUUKN KBagpaTu4iHbIX hopm. MIHOEKCHI 1 paHr KBagpaTUYHbIX QOpM.

30 BekTopHoe npoussefeHne, cMeLlaHHoe Npou3BeaeHe BEKTOPOB.

31 JInHUKM BTOpPOro nopsiaka Ha niocKoCTu.

32 Mpsamas Ha NnockocTu.

33 annunc, ero AUPEKTPUCHI.

34 'vnepbona, ee ANpPeKTpUCHI.

35 Mapabona.

36  |YpaBHeHUS KpMBbIX BTOPOro nopsiaka B NONSpHbIX KOOpAuHaTax.

37 KoopanHatbl B TpEXMEPHOM NPOCTPaHCTBE.

38 MnockocTb B NpOCTpaHCTBE.

39 Mpsamas B npocTpaHcTBe.

40 B3anmHoe pacnonoxeHne npsamMon 1 NIToCKOCTU B NPOCTPAHCTBE

41 MoBepxXHOCTM BTOPOro nopsigka.

Cemectp 2

42 MocneposatensHoCTY, MNpegen nocnegoBaTtensHOCTU. ApudmMeTrKa npeaenos.

43 lMpu3Haku cylecTBOBaHNA Npegena nocneaoBaTenibHOCTU.

44 BeckoHeuyHO marnble n 6eckoHevHo 6onbLUne NocrneaoBaTeNnbHOCTY.

45 Mpenen dyHKuMK, apudmeTrka Npesenos.

46 ®yHKUMK, HenpepbiBHbIE B Touke. Knaccudukauus paspbIBoB.

47 3amevaTenbHble Npeaernsbl, YUCHO €.

48 CeoiicTBa HenpepbIBHbIX (DYHKLUUIK, Teopema O Makcumyme.

49 [MpounsBoaHas, ee reoMeTpU4eCcKUn n oruan4ecknin cMbicn. TexHuka amddepeHunpoBaHus.

50 lMpoun3soaHble OT aneMeHTapHbIX MYHKLWIA, OT CAOXHON 1 06paTHON OYHKLMUIA, OT PYHKLUIA, 3a4aHHbIX
napameTpu4ecKu.

51 MepBbii anddepeHuman, ero reomeTpu4ecknin cMmbicr. VInBapnaHTHOCTb andpdpepeHunana. NpumeHeHne
anddpepeHLmana B YNCNEHHbIX 3ajadvax.

52 MpounssoaHble 1 anddepeHumarnb BbICLUNX NOPSAKOB.

53 Teopembl Pepma n  Ponns.

54 Teopembl JlarpaHxa n Kowwn.

55 Mpaswuno Jlonutans.

56 Teopema Tewnnopa.

57 MOHOTOHHOCTb (PYHKLMM 1 3HAK ee NPOM3BOAHON. BbiNyKNOCTb PyHKLMM 1 3HAK BTOPON NPOU3BOAHON. TOUKM
nepernba

58 Heobxognmoe 1 goctaToyHOe YCMOoBMSA NOKaNbHOro MakcuMmyma ( MMHUMyma ).

59 3apaym o rmobansHOM M NoKanbHOM MakcMyMe ( MUHUMYME ).

60 AcumMnTOoTbl PyHKUMK. MocTpoeHne rpadnKoB u nccnegoBaHne OYHKLUNUN.

61 lMepBoobpasHasn. OnpeaeneHne 1 OCHOBHblE CBOMCTBA NepBoobpasHoi. Tabnuua oCHOBHbIX NEpBOOOpPa3HbIX.

62 3ameHa nepeMeHHoI, HTErpMpoBaHue No 4YacTam B NepBOOOPa3HON.

63 MonuHoMbI, paumoHanbHble PYHKLMK, pasnoXeHne pauuoHanbHON YHKLUMY Ha NpocTenllne paumoHarnbHble
yHKUMN.

64 WHTerpanbl OT paumoHanbHbIX PyHKLNRA

65 MHTerpanbl oT pyHKLMI, cogepKalumx nppaLmoHansHoCTu

66 WHTerpnpoBaHne TpUroHOMeTpU4eCcKUx yHKLNIA

67 OnpepenerHbii uHTerpan. OnpegeneHne, OCHOBHbIE CBONCTBA.

68 WHTerpan kak dyHkUus BepxHero npegena. HenpepbiBHoCTb. ®opMyna HetoToHa-J1eibHuua.

69 3amMeHa nepeMeHHon U MHTerpmpoBaHue No YacTaM B onpeferieHHOM UHTerpane

70 HecobcTBeHHbIe HTerpansl nepeoro poga. MNpusHakn cxognmocTu.

71 Hecob6cTBeHHble HTerpanbsl BTOporo poaa. MNpusHakm cxogmmocTy.

72 HecobcTBeHHble nHTerpansl BTOporo poaa. lNpusHaku cxogmmocTu.

73 [OnunHa kpuBon u nnowagk nnockon durypel. O6bem Ten BpaLleHus.

Cemectp 3

74 ®YHKUMM HECKOMNBbKUX NEepeMeHHbIX, 0bwue onpeaeneHusi. HenpepbiBHOCTb.

75 YacTHble nponsBoaHbie. [epBbivi nonHbii anddepeHumnan. Ero vtHBapnaHTHOCTb.

76  |AnddepeHumpoBaHue CrioXHON PYHKLUUKN, HESBHOM (DYHKLNN.

77 "paaveHT 1 nponssoAHas Mo HanpasreHU0 MYHKUUN 2 NepeMeHHbIX.




78 YacTHble npon3BoaHble 1 gnddepeHumansl BbiCLUMX Nopsakos, dopmyna Tennopa.
79 JlokanbHbIN MakCumMym (MUHUMYM) COYHKLMKU ABYX NepeMeHHbIX. Heobxoanmble ycnosus.
80 |OocTtaTo4Hble yCrnoBus NOKanbHOro Makcumyma (MUHMMyMa) pyHKLMN OBYX NEPEMEHHbIX.
81 Mmo6anbHbIi MakcMMym (MUHUMYM) OYHKLUUK OBYX NepeMeHHbIX. Cxema pelueHns 3agayn.
82 [sonHon unterpan. OnpegeneHme, OCHOBHbIE CBOWCTBA.
83 MoBTOpPHbLIN MHTerpan yHKLMK OBYX NepeMeHHbIX. OnpeaeneHne, OCHOBHbIE CBONCTBA.
84 CB$13b ABOMHOIO M NOBTOPHOIO MHTErParnos.
85 3ameHa nepeMeHHOl B ABOWHOM UHTErpare.
86 KpvBonuHewHbIi uHTerpan 1 poga. OnpegeneHne, OCHOBHbIE CBOWCTBA.
87 KpuBonuHenHbin nHterpan 2 poga. OnpegeneHne, OCHOBHbLIE CBOWCTBA.
88 dopmyna NpuHa n ee cneacTams.
89 MpunoxeHns ABONHOIO 1 KPUBOSMMHENHBIX NHTErpanos
90 Yucnosble paabl: OCHOBHbIE OnpeaeneHns, CXoauMocTb, KpuTtepun Ko,
91 MonoxuTenbHble psaabl. MNprU3Haku cpaBHEHMS.
92 Mpu3Hak Koww n npusHak Janambepa.
93 WHTerpanbHbIN NPU3HaK CXOANMMOCTU MOMNOXUTENBHOrO paja.
94 Psgbl ¢ BeLLECTBEHHBIMU YrieHaMu1. YCrnoBHas 1 abcontoTHas CXoaMMOCTb.
95 3Hakouepegytowmecs psgbl. MpusHak cxogumocTu JlenbHuua.
96 ®PyHKUMOHanbHbIE pagbl. CX0AMMOCTb, paBHOMEpPHas CXOAUMOCTb.
97 CteneHHble paabl. Teopema Abens.
98 O6nacTb cxoanmMocTu cTeneHHoro psiga. Paguyc cxogumocTu.
99 Teopema 0 paBHOMEPHOW CXOAUMOCTU CTENEHHOTO paaa.
100 |[CgowicTBa CyMMbl CTEMEHHOrO psifa, NOYNeHHoe NHTerpmpoBaHme 1 auddepeHunpoBaHme.
101 |Psag Tennopa. Teopema 06 ycnosum cxogumocTu psga Tewnnopa.
102 |Psagbl Ternopa gnsa exp(x), sin(x), cos(x).
103 |TpuroHomeTpu4deckas cuctema pyHKLMNA.
104 |Pagbl Pypbe. Teopema o cxogumocTtu psga dypbe.
105 |Psg ®ypbe ons YeTHbIX M HeYeTHbIX hyHKUMIA. Pag ®ypbe and nepunognyecknx yHKUNN.
106 |Psg Pypbe B akCnoHeHUmansHon dopme.
107 |OLY nepeoro nopsigka. O6Lwne onpegeneHnsi, reoMeTpmyeckoe NCTOSIKOBaHME.
108 |Teopema o paspewwmmocTu 3agaum Kown ana OLY nepBoro nopsigka.
109 |OLY c pasgensowmmmucs nepemeHHbiMn. OgHopoaHbie OLY 1 npuBOAAWIMECS K HUM.
110 |YpaBHeHus B nonHbIX AnddepeHumanax n nuHerHsle OLY nepBoro nopsaka.
111 OfY etoporo nopsigka. O6bwme onpenenerns. Teopema o 3agade Koww.
112 |OLY BTOpOro nopsiaka, AonyckawLwme NoCTPOeHNs 0bLLEro peLleHmst.
113  |JluHelHble ogHopogHble OLlY BTOpOro nopsigka.
114 |JlnHenHble HeogHopoaHble O/[1Y BTOpOro nopsigka.
115  |JlnHenHble ogHopoaHble OY BTOpOro nopsigka ¢ NOCTOSAHHbIMU KO3 dULMEHTAMN.
116  |JlnHenHble HeogHopoaHble OLY BTOpOro nopsifka ¢ MOCTOSAHHbIMU KO3 DULMEHTAMMU.
117 |Teopus konebaTenbHOro KOHTypa.
Cemectp 4
118 OCHOBHbIE NOHATUSA TEOPUM BEPOATHOCTMU.
119 YCnoBHble BEPOATHOCTU. BepoATHOCTb CNoXHbIX cobbITMn. Popmyna Baneca.
120 PacnpegeneHve cnyvanHon BenuunHbl. HenpepbiBHbIA U AUCKPETHBIN criyYau.
121 BuHomnaneHoe pacnpegeneHuve. Pacnpeaenexue lMNMyaccoHa.
122 OpHomepHoe HopMarbHOe pacnpegeneHue.
123 OCHOBHbIE XapakTePUCTUKN CIyHanHON BENTUYMHBI.
124 KoBapuauusi n KoadUUMEHT KOPPENALMN.
125 |[MpegenbHble TeOpeMbl TEOPUM BEPOATHOCTU. 3aKOHbI BONbLUMX Yncen.
126 OCHOBHbIE 3a4a4M 1 NOHATUA MaTCTaTUCTUKM.
127 Bbibopka 1 cnocobbl ee 3agaHus.
128 Toye4vHoe u nHTepBanbHOE OLEHNBaAHNE OCHOBHbIX XapaKTePUCTUK.
129 CBA3b Mexay oLMBKoM BbIBOPKU, PUCKOM M 06 bEMOM BbIOOPKM.
130 OueHka dyHKUUM pacnpegeneHns n NoTHOCTU pacnpeaeneHus.
131 MeTog MOMEHTOB NpPW NOCTPOEHMM OLIEHOK.




132

MeTog makcMmanbHOro I'IpaBﬂ,OI'IO,D,OGVIﬂ npn NOCTPOEHUN OLEHOK

133 Mposepka runote3. OCHOBHbIE MOHATUS.

134 |Ilemma HenmaHa-lNupcoHa. PelueHune npoctor napameTpuyeckon runoTesbl
135 KpuTtepun cornacus MNupcoHa.

136 |KoppensaumoHHbI aHanu3. OCHOBHbIE MOHATUS.

137 MapHasa koppensaums.

138 |OnncaHue nMHENHON perpeccum no Belbopke.

139 |MeToa HaMMeHbLUMX KBaApaToOB M OAHOMEPHAs pPErpeccus.

5.2.2 TunoBble TeECTOBbIE 3a4aHUSA

He npeaycmoTpeHbl

5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

1. Bblumcnutb 3agaHHbI onpegenuTens 2-Msa cnocobamu.

2. PelwmTb 3afjaHHY0 CUCTEMY NIMHENHbIX anrebpanyecknx ypaBHEHUN 1 BbINOMHUTL MPOBEPKY.

a) metogom Kpamepa;

b) metogom Naycca;

C) MaTPUYHBIM METOOOM.

3. O6bpaTuTb 3agaHHy0 MaTpuLUy 1 BbIMOMHUTL NPOBEPKY

a) MeETOAOM aneMeHTapHbIX NnpeobpasoBaHui;

b) meTogom coo3Hon maTpuLbl.

4. OnpepenuTb paHr 3agaHHON MaTpuLbl.

5. BbluncnuTb 3agaHHble npegensl

6. Hariti Toukn paspbiBa 3agaHHOM OYHKLMK (ECNIM OHW €CThb) M YKa3aTb XapaKTep paspbiB

7. Bblumcnntb Npou3BoAHble 3agaHHOW OYHKLNK

8. PackpbITb HeonpegeneHHoOCTb No npasuniam Jlonutansi.

9. Bbluncnutb anddepeHuman QyHKUnn.

10. Hantun 3agaHHble HeonpeaereHHble nHTerpansl

11. Bolumcnutb 3agaHHbIA ONpeaeneHHbi MHTerpan

12. BbluMCcnnTb HECOBCTBEHHBIV MHTErpan UM yCTaHOBUTb €ro pacxoguMocCTb.

13. HanTtun 4acTHble NpoM3BOAHbIE NEPBOrO 1 BTOPOro nopsiaka Ans 3agaHHbIX OyHKUNNA.

14. Hantun ctaumoHapHble TOYKM 3aaHHON DYHKUMM ABYX NEPEMEHHbLIX U ONpeaernTb UX XapakTrep.
15. Bblumcnutb 3agaHHbIA NOBTOPHbIA MHTErparn.

16. Bblumcnutb 3agaHHbI ABOVHOWM MHTErparn.

17. Hantum obwee pelleHne 3agaHHoro guddepeHumnansHoro ypasHeHns 1-ro nopsgka.

18. Hantu peweHue 3agayuun Kowwm ans sagaHHoro anddepeHumansHoro ypasHeHus 1-ro nopsgka.
19. Hawntum obwee pelleHne 3agaHHoro guddepeHumnansHoOro ypaBHeHns 2-ro nopsaka.

20. Havtu nHtepBanbHoe pacnpegeneHve 3agaHHon BIGopKn

21. MNocTpouTb FTMCTOrpaMMy YacTOT M OTHOCUTESbHbLIX YaCcTOT As 3adaHHOW BbIGOPKU.

22. Hantu ToueyHoe pacnpegeneHune Bolbopku 3agaHHON BbIGOPKY.

23. Hantu smnmpuyeckyto yHKUMI0 pacnpeneneHns n nocTpoutb ee rpadvk Ansi 3agaHHou BbI6OpKK
24. HanTn To4eYHble OLEHKM MaATEMATUYECKOrO OXUOAHUS U OUCNEPCUN, CPeAHEKBAAPATUYHOIO OTKIIOHEHUS U

VICI'IpaBJ'IeHHOVI ancnepcun.

25. MNpoBepuTb rMNoTesy o cpeaHem AN 3agaHHoW BbIGOPKM.

5.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUIN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoMexyTo4HoOM aTrecTauum 1 nopsaok NMMKBUAaLUM akageMnyeckomn
3a10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTMBHbIM aktom CII6IYMTA

«lMonoxeHune o npoBefeHunn TeKyLlero KOHTposgd ycnesaemMmocTt 1 npomemyTquon atrTectauum o6yqalou4mxc;|»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnimHe

YcTHas + MucbmeHHas KomMnbloTepHOE TECTMPOBaHNE MHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm nNo gUCUUNIIMHe

|_|pl/l nposegeHnn sak3amMeHa Bpemd, oTBoAMMOE Ha NoAroToBKY K OTBETY, COCTaBdAeT He oonee 40 MuH.
CoobLeHune pe3ynbTaTtoB 06yL|a+ou.|,emyC$| npon3BoOUTCA HenocpeacTBeHHO Nocrie yCTHOro oTeeTa.




6. YYHEBHO-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE aANCUUNNUHDI
6.1 YyebHas nutepatypa

ABTOp

3arnasue |

MN3paTenbcTBO

[loa wsgaHusa |

Ccbinka

6.1.1 OcHoBHas y4yebOHas nuTepaTtypa

MBaHoBa, C. A.

MaTtemaTnyeckmin aHanuns

KemepoBo: KemepoBckui
TEXHOMOrM4Yecknm

http://www.iprbooksh
op.ru/61290.html

. 2014
WHCTUTYT NULLEBOM
NPOMbILUNEHHOCTH
nyxos, B. A., Kotos,|Kypc Bbicllen matemaTtuku. B Makeeka: [loH6accKas http://www.iprbooksh
. A., KotoBa, O. B. 2-x Tomax. T.lI ) op.ru/99383.html
HauMoHarnbHas akagemusi 2020
cTpouTenncTBa u
apxutektypbl, 96C ACB
3ybosa, U. K., Octpasd,[OcHoBbl  MaTemaTuyeckoro http://www.iprbooksh
O. B., AHundeposa, J1.|aHanmsa (Mogynb| OpeHbypr: OpeHGyprckui op.ru/78807.html
M., Paccoxa, E. H. «OnpegeneHHbIn UHTerpan u rocyapCTBeHHbIN 2017
HecoOCTBEHHbIE MHTerpanbi»)| yHuBepcuteT, 36C ACB
Wunoea, 3. B., lUunos,|Teopuss  BeposATHOCTEN 1 http://www.iprbooksh
0. n. mMaTemaTunyeckas ctatuctuka | Capatos: A [ Ap Bykc 2015 op.ru/33863.html
Kasakos A. A.,|AHanutnyeckas reomeTpu4. http://publish.sutd.ru/
YKuxapesa A. A. Y. 1 crne.: crierynrtn 2016 tp_ext_inf_publish.ph
p?id=20169015
nyxos, B. A., Kotos,|Kypc Bbicllen matemaTtuku. B . http://www.iprbooksh
I A, KotoBa, O.B. |2-x Tomax. T.I| Makeeska: [lonbacckas 0p.ru/99382.html
HauMoHarnbHas akagemusi 2020
cTpouTenncTBa u
apxutektypbl, 96C ACB
6.1.2 lononHuTenbHas y4yebHas nutepartypa
CenyHoB E. B.,|MatemaTtuka. C6opHUK 3agay http://publish.sutd.ru/
CepnyHoBa E. A. no TEOpUN BEPOATHOCTEN Cne.: crneryntg 2016 tp_ext_inf_publish.ph
p?id=3582
AngpeeBa, W. O.,[|OcHoBbl  MaTemaTMyeckoro http://www.iprbooksh
BoosuHa, 0. U.,Jananusa. DyHKUMA E 6vor: Y o op.ru/69869.html
penacos, H. B.,|HeECKONBKMX  NEepeMEeHHHbIX, KATEPVMHOYPT. Ypankckil
CecekvH, A. H aunddepeHumanbHble theAeparbHbI 2013
T yHuBepcuteT, 36C ACB
ypaBHEHNs, KpaTHble
WHTErpanbl
MapaxoBeckuii, A. C.,|MatemaTtudeckui aHanus.| Craspononb: Ceepo- http://www.iprbooksh
Bbenaw, A. H. WHTerpaneHoe ncumcneHue Kaekasckuin 2015 op.ru/62846.html
degepanbHbIn
yH/MBEpcuTeT
HwkoHoBa, r. A, |QuddepeHumnansHoe KasaHb: KazaHckun http://www.iprbooksh
HwkoHoBa, H. B. ncuymcneHne dyHKUMN O4HOWN HaLUMOHarbHbIN op.ru/79286.html
M HECKOSbKUX NepeMeHHbIX uccregoBaTenbCKkum 2016
TEXHOOMMYECKNI
yH/MBEpcuTeT
Ceanngse, H. B.,|OnddepeHumnansHoe Cankr-leTepbypr: CaHKT- http://www.iprbooksh
AxkyHuHa, I, B. ncuncnenne B cnyvae MeTepbyprckuin op.ru/49955.html
OYHKLUM OQHOM NEPEMEHHON rocyapCTBEHHbIN 2015
apXUTEKTYPHO-

CTPOUTENbBHbIN
yHuBepcuteTt, 96C ACB

6.2 MNepe4yeHb npocdeccnoHanbHbIX 6a3 AaHHbIX U MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

OneKTpoHHO-OMbnMoTevHasa cuctema IPRbooks

[OnekTpoHHbIf pecypc]. URL: http://www.iprbookshop.ru/

MHdopmaumoHHasa cuctema «EgmMHoe okHO focTyna Kk obpasoBaTenbHbiM pecypcam. Pasgen. NHdopmaTtuka m
NMH(OPMaLMOHHbIE TeXHOornmy» [AnekTpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6
PedepaTtuBHas 1 cnpaBovHas 6a3a gaHHbIX peLeH3MpyemMor nutepatypbl Scopus [QneKkTpoHHbI pecypc]. URL:
https://www.scopus.com

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmmHoOro oéecrnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

MATLAB

NHTepHeT-TpeHaxepbl B cdepe obpasoBaHus




6.4 OnucaHue maTepmanbHO-TeXHM4YECKOM 6a3bl, HEOOXoAUMOWN ANsl OCyLeCcTBIeHUA o6pa3oBaTesribHOro
npouecca no gucumnnmHe

AyanTtopus OcHalueHne

MynbTumeaunHoe obopygoBaHue, cneuuanmampoBaHHas Mmebenb, Jocka
JlekumoHHas Y A PyA 4 P A
ayaunTopus

CneumnanuampoBaHHasa Mebernb, focka
YuebHasn ayautopus
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