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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb pucumnnuubl: CdopmupoBaTb koMneTeHumm oby4vatowerocas B obnactm nuMHenHow anrebpsbl,
aHanuUTUYeckon reoMeTpun, a Tawkke B 06nacTM MaTemMaTMYecKoro aHanusa, TeopuuM BEPOSITHOCTU U CTaTUCTUKMW.

C(bOpMVIpOBaTb HaBbIKN NOCTPOEHUA N NPUMEHEHUA MoZenen, BO3HUKaLWLNX B I/IH)KeHepHOIZ npakTuke 1 nposeaeHmna pac4eToB
Nno Takum mogenam.

1.2 3apgauv AMcUUNNUHbI:

CdopmumpoBaTth 6a30BbIN HAOOP 3HAHWUIA B NMHENHOW anrebpe n MaTemMaTUY4EeCKOM aHanuae, TeopumM BEPOSTHOCTM U
MaTemMaTU4eCKon CTaTUCTUKE.

Pas3BuTb nornyeckoe n anropuTMmMYecKoe MblLLEHE 00YyYatOLLMXCS;

BblpaboTtaTb NnepBuYHbIE HaBbIKM MaTeEMaTUYECKOro UCcneaoBaHns NpUKNaaHbIX 3a4ay ¢ UCnonb3oBaHMeM annapaTta
anrebpbl U reomeTpum (NOCTPOEHME MOZENN TEXHUYECKOrO MpoLecca Unn SBMEHNS U peLleHne 3adayun MaTemaTuyeckumm
MeTogammn);

MpepmoctaButb OOyvalOLWMMCA BO3MOXHOCTU AN (DOPMUPOBAHUS HAaBLIKOB B pPELUEHUN MaTeMaTU4eckux W
nccnegoBaTenbCkMX 3a4ay C 4OBEAEHNEM PELLEHNsI 40 NPUEMNEMOro pesyrnbTaTta (opmMyrbl, Yncna, rpadmka, Ka4ecTBEHHbIE
BbIBOAbI).

1.3 TpeboBaHus k NnpeaBapuTENbLHOMN NOAroTOBKe 00yyYaroLeroca:

I'Ipe,D,BapMTeanaﬂ noAroToBKa npeanonaraeTt co3gaHne OCHOBbI AnA CbOpMI/IpOBaHI/IFl KoMneTeHuun, YKa3aHHbIX B .
2, npun n3yveHnn gucumnninH:

OucumnnuHa 6asmpyeTtcst Ha KomneTeHUUsaX, chopMUPOBaHHbIX Ha NpeablayLwemM ypoBHe obpasoBaHus

2 KOMMNETEHUMN OBYYAIOLLUEIrOCA, POPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA AUCLUNINUHDbI

OMNK-1: CnocobeH NPUMEeHATb eCTeCTBEHHOHAay4YHble U oneMHmeHeprle 3HaHuA, MeToAbl MaTeMaTuyeckoro
aHanumsa n mogennpoBaHua B I'IpOd)eCCVIOHaﬂbHOﬁ AeATeNTIbHOCTU

3HaTb: OCHOBHbIE NMOHATUS U METOAbI BbICLIEN MaTeMaTuKkM B 06beme, HeobxoanMoMm ans NpPakTn4eCcKoro ncnosib3oBaHuA B
ﬂpO(beCCVIOHaJ'IbHOIZ AeATEeSIbHOCTU

YMeTb: UCNnomnb3oBaTb MatemMmaTuieckne 3HaHus ang pewleHna 3agad I'IpOCbeCCI/IOHaI'IbHOIZ AeATEeNIbHOCTU NPUMEHUTENbHO K
COBEPLIEHCTBOBAHUNIO TEXHOJIOTMYECKUX MaLLUnH N O60py,D,OBaHVIF|

BnapeTb: HaBblkaMu NnpuMeHeHna coBpeMeHHOro MmateMaTu4eCckoro MHCTpyMeHTapua Ona peweHuna npakTu4eckux 3anad,
NOCTPOEHUA, U NPUMEHEHUA MaTeMaTNU4eCKnX Moaenen ans coBepLeHCTBOBAHNA TEXHOJITONTMYECKNX MaLlUnH 1 060py,D,OBaHMﬂ

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< o]
a paboTa
5 NHHoBaL,. dopma
HanmeHoBaHue 1 cogepxaHune pasgenos, S =® CP
_ = ¢opmMbl TeKyLLero
TEM U y4eOHbIX 3aHATUN s g ek, Mp. (vachbl) BTV KOHTPONS
(&)
© 2 | (vacbl) | (vacs)
x

Pasgen 1. BektopHasa anrebpa

Tema 1. Teopus BEKTOPHbIX MPOCTPAHCTB.
JInHenHble onepauuun Hag BEKTOpamu.
JInHenHasa 3aBUCMMOCTb, SiMHENHAs
He3aBUCMMOCTb, 6a3nc, KoopanHaThbI. 2 4 6
KonnuHeapHbie 1 KOMMNaHapHbIE BEKTOPbI.
MpakTnyeckoe 3aHsaTue: Onepauum ¢
BEKTOpaMM

Tema 2. NMpounsBeaeHne BEKTOPOB.
CkansipHoe nNpou3BeeHne BEKTOPOB U ero
cBouncTBa. BekTopHoe npousBegeHue
BEKTOPOB 1 ero ceonctea. CMmellaHHoe
npou3BefeHne BEKTOPOB 1 ero CBOMCTBA
MpakTnyeckoe 3aHaTHe: [NponsBeaeHne
BekTOpoB. CKansipHoe, BEKTOPHOE,
CMeLLaHHoe.

Pasgen 2. JluHenHasn anrebpa

Tema 3. MaTpuubl 1 onepaumm ¢ HUMN.
Onpegenexne maTtpuubl. OCHOBHbIE NMOHATUSA.
Onepauuun ¢ matpuuamn. KBagpaTtHas
maTtpuua. MNMopsagok matpuubl. [lencrteums ¢ 6 8 8
MaTpulamu.

MpakTnyeckoe 3aHsTHE: [lencTemsa Hag
MaTpulamu.




Tema 4. Onpegenutenn. Onpegenntenu 2-ro
n 3-ro nopsakos. Onpegenutenu n-ro
nopsigka. CBoicTBa onpeaenntenem n nx
BblYMCNEHNE

MpakTnyeckoe 3aHsTMe: Cnocobbl
BblYMCNEHUN onpenennTenen.

Tema 5. ObpaTHaga matpuua. MuHopsl 1
anrebpaunyeckue 4ONOSIHEHME MaTPULbI.
O6paTtHas maTpuua B 0ObIYHOM CMbICTIE.
CotosHasa maTpuua. BeluncneHne obpaTHom
MaTpuLbl METOAOM COH3HOW MaTpuLbl U
METOAOM 3fIEMEHTaPHLIX Npeobpa3oBaHuWiA.
MpakTnyeckpe 3aHsaTMe: Cnocobbl
BblYMCEHUSA 06paTHON MaTpuLbl.

nn

Tema 6. PewweHne cuctem NUHENHbIX
ypaBHEHNI

lMpakTnyeckoe 3aHsaTHE: PelleHne cuctem
NWHENHbIX YypaBHEHWI

Pasgen 3. AHanutnyeckas reomeTpuda

Tema 7. Cuctemsl KOOpAMHAT B ABYMEPHOM U
TPEXMEPHOM NPOCTPaHCTBAX.
lMpakTnyeckoe 3aHsaTHe: MeToa KoopauHaT

Tema 8. NMpsimasi Ha NNOCKoCTM.
lMpakTnyeckoe 3aHsTHe: [NpMeHeHne
ypaBHEHWI NPSAMON B peLleHUN NPakTU4eCKmX
3agau.

Tema 9. Npsamas 1 NIIOCKOCTb B TPEXMEPHOM
NpOCTpaHCTBe.

MpakTnyeckoe 3aHsTue: PelleHve 3agad ¢
npUMeHeHNEeM ypaBHEHUI NPSMON U
NMOCKOCTU B NPOCTPaHCTBE

Tema 10. KpuBble BTOpoOro nopsgka Ha
NMOCKOCTH.

MpakTnyeckoe 3aHsTHE: PelueHni
KaHOHWYECKUX YpaBHEHUN KPUBOW BTOPOrO
nopsiaka

WUtoro B cemecTpe (Ha kypce ansa 3A0)

10

KoHcynbTauum 1 npoMexyTodHas attectaums
(Ok3ameH)

32

48

73

24,5

Pasgen 4. OcHoBbl anddepeHumansHoro
ncuYmcneHus

Tema 11. lNpeaens! U UX BblYUCTEHME.
3ameuaTenbHble npeaensl. HenpepbIBHOCTb
dYHKUNA.

MpakTnyeckoe 3aHsaTHe: BblumcneHne
npegenos yHKunn. iccnegosaHme yHKLNN
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.

Tema 12. lNponssogHas, ee reoMmeTpuyeckmne
N pmnsnyeckne NpUnoXeHus.

MpakTnyeckoe 3aHsaTHeE: PelleHne 3agad Ha
BblYMCIIEHNE NPOU3BOAHON OOHOWM
nepemMeHHOMN.

14

Tema 13. UccneposaHue pyHKUMI C
nomolLLblo AnddepeHLmanbHOro
NCYUCMEHUS.

MpakTnyeckoe 3aHsTue: NpumeHeHne
npaswna Jlonutansa anst packpbITus
HeonpeaeneHHoCcTeN

14




Pasgen 5. OcHoBbI MHTErpanbHOro
ncYMcneHus

Tema 14. NepBoobpasHas.

OnpepeneHue n 0CHOBHbIE CBOWCTBA.
WHTerpmpoBaHue no 4yactam v 3ameHa
nepeMeHHbIX. VIHTerpmpoBaHue
paunoHanbHbIX PyHKUMA. OCHOBHbIE KMacchbl
WHTErpmpyembix (yHKLMNA.

lNpakTnyeckoe 3aHsaTHe: PewleHne 3agad C
NpUMEHEHNEM UHTErPUPOBAHUS MO YaCTAM U
3aMeHoNn nepeMeHHbIX. BbluncneHne
HeornpeaeneHHbIX UHTerpanos

14

Tema 15. OnpepneneHHbI nHTErpann.
OnpegeneHne 1 OCHOBHbIE CBOWCTBA.
dopmyna HetoToHa-JlenbHuua.
WHTerpmpoBaHue no 4yactam v 3ameHa
nepemMeHHbIX. [eomeTpudeckue,
MexaHunyeckre 1 Puanyeckne NpUnoXKeHns
onpeferneHHblx nHterpanos. MNMpubnmxeHHoe
BbIYMCIIEHNE MHTErpanos: gopmMmyna
Tpaneuwnn, popmyna CumncoHa.
HecobcTBeHHbIE MHTErparnbl U NX
BblYMCIIEHNE.

lMpakTnyeckoe 3aHsaTHeE: BbluncneHue
onpeneneHHoro nHTerpana pasnuyHbIMu
cnocobamu. Belumcrnenne HecobCcTBEHHOTO
WHTerpana

14

Pasgen 6. ®yHKUUN HECKOMNBKNX NEePEeMEHHbIX

Tema 16. QuddepeHumanbHoOe ncuncrneHmne
PYHKUNIN HECKOMNBbKUX NepeMeHHbIX. YacTHble
NPOn3BOAHbIE, NEPBbLIV MOSHbLIN
anddepeHumnan, rpagueHT, Npou3BoaHas no
HanpasneHuto. Beicline nponssoHbie.
Heobxogumoe 1 4oCcTaTOMHOE YCroBue
nokanbHOro akcTpemyma. 3agada Ha
rno6anbHbIN MakCUMyM U MUHUMYM.
lMpakTnyeckoe 3aHATME: NCccregoBaHne
YHKUUIN 1 NOCTPOEHME rpadmkos

Tema 17. [IBOVHOM 1 NOBTOPHbIE MHTErparnbl.
OnpepeneHue n 0CHOBHbIE CBOWCTBA.
BbluncneHne ABOMHbBIX MHTErpanoB. 3ameHa
nepeMeHHbIX B JBOVMHOM MHTErparne.
"eomeTpuyeckme, MexaHnyeckme un
dursnyeckme NPUNoXKeHNa ABONHbIX
WHTErpanos.

KpuBonunHeriHble MHTerparbl NepBoro un
BTOpOro poga. OnpegeneHne, OCHOBHbIE
CBOWNCTBA, Bbl4YUCINEHNE.

lMpakTnyeckoe 3aHsaTHE: BbluncneHue
OBOVIHbIX MHTEerpanoB. BeluncneHne
KPUBOMMHEWHbIX NHTErparnos

12

WUtoro B cemecTpe (Ha kypce ansa 3A0)

34

34

85

KoHcynbTaumm n npoMexyTodHas atTectauus
(Ok3ameH)

24,5

Pasgen 7. Teopus psanoB

Tema 18. Yncnosble psabl, OCHOBHbIE
onpeaenenusi. Teopusi NONOXUTENBHbIX
PSIOOB: NPU3HaKnM cpaBHeHus, Kowm un
[anambepa. 3HakonepemeHHble paabl,
npusHak JlenbHuua.

MpakTuueckoe 3aHsaTue: ViccnegosaHue Ha
CXOAMMOCTb YUCIOBLIX PSAoB. MNpumeHeHne
Teopemsbl JlenbHmua




Tema 19. ®yHKUMOHaNbHbIE psabl, 06nacTb
cxogmmocTun. CTeneHHble pagbl, pagnyc
CXOOUMOCTM cTeneHHoro paga. Pag dypbe:
OCHOBHbIE OnpeaeneHus.

MpakTnyeckoe 3aHsaTue: Paabl. BeluncneHne
paguyca u nHtepaana cxogumMocTu
CTENneHHoro psaaa.

Pasgen 8. OnemeHTbl Teopumn
anddepeHumnansbHbIX ypaBHEHWUI

Tema 20. O6bIKHOBEHHbIE
onddepeHumansHble ypaBHEHNSA NepBOro
nopsiaka.

OnpepgeneHune, OCHOBHbIE CBONCTBA,
reomeTpuyeckas nHtepnpetaund. Obuee
pelleHne, peweHune 3agaymn Kowwm
(HavanbHOW 3a4aun). ypaBHEHUs C
pa3gensowmMmcs nepemMeHHbIMY, NIMHENHbIE
ypaBHEHUs, OAHOPOAHbIE YPaBHEHMUSA U
NPVBOASALLNECS K HAM, YPaBHEHWS B MOJTHbIX
anddepeHymnanax.

MpakTnyeckoe 3aHsaTme: PewleHne
anddepeHumnansbHbIX ypaBHEHWUIA MEPBOro
nopsigka.

Tema 21. OBbIKHOBEHHbIE
onddepeHumansHble YpaBHEHNS BbICLLIMX
nopsigkoB. OcHoBHble onpeaeneHuns. ObLuee
pelleHune, pelleHue 3agaum Kowm
(HavanbHoW 3agaun). JInHenHble
anddepeHumnanbHble ypaBHEHMS BTOPOToO
nopsagka. basmc npocTpaHcTBa peLleHui.
JInHenHble audpdpbepeHymnansHble ypaBHEHUS
BTOPOro nopsigka ¢ NOCTOSHHbIMM
KoadppumLmeHTamm (OQHOPOAHBIE U
HEOOHOPOAHbLIE).

MpakTuyeckoe 3aHsTue: PelleHve
onddepeHumanbHbIX ypaBHEHUI BTOPOro
nopsigka.

WNtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyTodHas atTectauus
(Ok3ameH)

32

32

17

24,5

Paspgen 9. OCHOBbI TEOPUM BEPOSTHOCTU

Tema 22. lNMpegmeT Teopnn BEPOATHOCTH.
OCHOBHbIE MONOXEHUS TEOPUM BEPOATHOCTMU.
OnemeHTbl KOMOMHATOPUKK (MEPECTaHOBKM,
pasMeLlLeHus, cCoMeTaHus).

MpocTpaHCTBO aMeMeHTapHbLIX COObITUN.
OCHOBHbIE aKCUOMbI TEOPUN BEPOATHOCTN.
YpHoBasi cxema. OCHOBHblE TEOPETUKO-
BEPOSATHOCTHbIE (PYHKLUN N NX CBOWCTBA.
IMpakTnyeckoe 3aHsaTHE: BbluncneHue
BEPOATHOCTU COOLITUS.

Tema 23. OCHOBHbIEe XapakTepPUCTUKM
cnyyanHown BenuyuHbl. Pacnpegenexns
cnyyYyanHown BenuyuHbl. MNpefeneHble
TEOpPEMbI TEOPUN BEPOATHOCTM, 3aKOHBbI
OonbLUKX Yncen.

MpakTtnyeckoe 3aHaTne: OnpegeneHune
CnyyYyanHoun BenuyuHbl. PelleHune 3agad ¢
NPUMEHEHNEM OCHOBHbLIX TEOPEM TEOPUM
BEPOSATHOCTW.

10

10

as




Pasgen 10. MatemaTmnyeckas ctaTucTuka

Tema 24. OcHOBHbIe 3a4a4M U NMOHATUSA
MaTcTaTUCTUKN. Beibopka 1 cnocobbl ee
3apaHus. pynnupoBaHue BbIGOPKH,
rmcTorpamMmma v nosfivuroH 4actoT.  ToyeyvHoe u
WHTepBarnbHOEe OLeHMBaHNE OCHOBHbIX
XapaKTepUCTUK.

8 8 3
OueHka hyHKUMM pacnpeneneHus un
NAOTHOCTW pacnpeaeneHuns.
MpakTuyeckoe 3aHsTHe: Boibopka.
BapuaumnoHHbiv psg. ToyeyHoe u
WHTepBarnbLHOe pacnpeneneHne BolbopKu. K03
[MonuroH YacToT u rMcTorpaMma ’

Tema 25. MeTog MOMEHTOB 1 METO[,
MakcuMarnbHOro npaegononobus npu
NoCTpOEHMM oLeHoOK. NMpoBepka runoTes.
KoppendaunoHHbin aHanus. MeTtog
HaUMeHbLUNX KBaApaToOB M OAHOMEPHas
perpeccusi. 8 8 4
MpakTnyeckoe 3aHsTue: NMNoabop
TeopeTn4eckoro pacnpegenenus. Nposepka
rmnoTes. HaxoxaeHne napameTpoB
BbIOOPOYHOIO YpaBHEHUST NMMHENHOWN

perpeccuu
UTtoro B cemecTpe (Ha kypce ansa 3A0) 34 34 13
KoHcynbTauumn n npomexyTodHas aTrecrtaumns 25 245
(Ok3ameH)
Bcero koHTakTHas pabota u CP no 290 286
AVCLUMUNNnHe

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHme y4eGHbIM MaHoM He NpeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMU

5.1 OnucaHue nokasareneun, KpUTEPMEB U CUCTEMbI OLLEHUBaAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 MNokasaTenu oueHUBaHUA

Kopn HanmeHoBaHue oueHOYHOro
lMokasaTenu oueHnBaHUA pe3ynbTaToB 0bydeHus
KOoMneTeHUun cpeacTea

[aeT onpeneneHne OCHOBHbLIX MOHATUIA U TEOPEM NNMHEHON anrebpbl 1
pasgenoB MaTeMaTU4eckoro aHanuaa — anddepeHumanbHoOro 1
WHTErpanbHOro ucyncnenus, gudgepeHumnanbHbiX YpaBHEHUI; a Takke
BOCMPOM3BOANT MX AOKa3aTesnbCTBa, NO3BONSIOLNE YCTAHOBUTD
B3aMMOCBSA3b MeXay MaTemMaTU4eckumm obbekTamm n CBOMCTBaAMMN 3TUX
00beKkToB Bonpochkl gns yctHoro
PeluaeT TMnoBble 3a4a4uM Mo OCHOBHbIM pa3genaM Kypca, NPUMeHsis cobecenoBaHus
MaTtemaTu4eckne mMeTodbl U Moaenu. MpakTnko-opMeHTUpoBaHHOE
CamocTodATenbHO paboTaeT ¢ MaTemMaTUYeCKon nuTepaTypon, 3apaHue (3agada)
HeobxoouMon NS peLleHnst NPUKNaaHbIX 3agaqy, Nonb3yeTcs
Tabnvuamm n cnpaBoYHMKaMM

CTpouT MaTemMaTU4eCKy0 MOAESb paccMaTpuBaeMon 3agadun; Bbibopa
adhbekTnBHOro cnocoba peLleHns 3agaymn u cogepxatenbHon
WHTepnpeTaLun Nony4YeHHbIX pe3ynbsTaToB

OTl1K-1

5.1.2 Cuctema v KpuTepmm oLeHNBaHUA

Kputepum oueHnBaHna chopMMpOBaAHHOCTU KOMMNETEHLIMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MncbmeHHas paboTa

MonHbIN, Nc4YepnbiBaOLWUN OTBET, SSIBHO
[EeMOHCTpUpYoLLMIA rybokoe NoHMMaHue
npeameTa v LWMPOKYH0 apyanunio B
oLeHnBaeMor obnacTtu, ymeHme
MCnonb3oBaTbh TEOPETUYECKME 3HAHUS AN
peLLeHns NpaKkTUYeCcKnxX 3aaau.

5 (oTnn4yHO)




4 (xopoLwuo) Moaxon kK MaTepuany OTBETCTBEHHbIN, HO

OTBET NOSHLIN U NPaBUIbHBIN,
OCHOBaHHbLIN Ha NpopaboTke Bcex
06sa3aTenbHbIX UCTOYHUKOB MHOpMaLU.

AonyuleHbl B OTBE€Tax HECyLLEeCTBEHHbIE
owmnbkuy, KOTOPbI€ YCTPAHAKTCA TOJIbKO B
pes3ynbTarte cobecenoBaHus

3 (yooBneTBopuTenbHO) | oTBeTax, npobernbl B 3HAHUAX MO

OTBET AEMOHCTPUPYET NOHMMaHue
npegmMeTa B LieSIoM Npu HEeMonHbIX, crnabo
apryMeHTMPOBaHHbLIX OTBETAX.
MpuCyTCTBYHOT rpyOble HETOYHOCTM B

HEKOTOPbIM TeMaM, CyLLLeCTBEHHbIEe
OLUMOKM, KOTOPble MOTYT ObITb HaAEHbI 1
YaCTMYHO yCTpaHeHbl B pe3yrnbTaTte
cobecepoBaHus

2 (HeyOooBNETBOPUTESNBLHO)

HesHaHue 3HaunTenbHom Yactu
NPUHUMNNAaNbLHO BaXKHbIX 311IEMEHTOB
OncuMnnuHbl. MHOrOYNCNEHHbIE
CyLLleCTBEHHbIe owmnbkn. HenoHnmaxve
3agaHHoro Bonpoca. NonbiTka
CMNUCbLIBaAHNSA, NCNOMNb30BaHUs
HepaspeLUEeHHbIX TEXHNYECKNX YCTPOMCTB
WIM NONb30BaHUA NOACKA3KOW Opyroro
yerioBeka (BHe 3aBUCUMOCTU OT
YCNEeLWHOCTN TakoM NOMbITKM).

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UNN UHbIe MaTepuarbl, Heo6xoAMMbIEe ANA OLeHKU 3HAHUA, YMEHWUH,
HaBbIKOB U (UNK) ONbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n |

dopMynMpoBKM BOMNPOCOB

Cemectp 1

KomnnekcHble uncna. Anrebpaunyeckas dpopma.

KomnnekcHble uncna. TpuroHomeTpudeckasa opma.

Onpepenutenu 2-ro 1 3-ro NnopsakoB. PelleHne cucteM NMHENHbIX YpaBHEHWUIA U3 ABYX U TPeX YypaBHEHWN.

OI'IpeD,eJ'IVITeJ'IVI N-ro nopsagka. nx QreMeHTapHble cBovicTBa. CnocoObl BbIMUCTIEHUS.

JInHenHble cuctemsbl n-ro nopsigka. MNpaeuno Kpamepa.

MaTpuupl, X BUAObI U onepaummn Hag HAMK (CIIoXKeHWe, YMHOXEHWE, YMHOXEHME Ha YMCTIO 1
TPaHCMOHWPOBaHWE ).

Ob6paTtHas maTpuua.

PelleHne NMHENHBLIX CUCTEM N-FO Mopsiaka B MaTpUYHOM Buae (B TepMuHax oGpaTHon maTpuubl ).

JInHeliHas 3aBUCUMOCTb ( HE3aBMCUMOCTb ) CTONGLIOB MaTpuubl. PaHr maTpuubl.

Teopema o0 6a3MCHOM MUHOpE.

MeToabl BblMMCNEHUSA paHra maTpuubl 1 HAX0XAEeHUA 6asuncHoro MUHOpa.

JInHeHble cucTembl ypaBHeHun obuero Buaa. Vx anemeHTapHble npeobpasoBanusa. Metog Maycca.

O,D,HOpO,D,HbIe CUCTeMbl ypaBHeHVIVI. Panr MaTpuubl N CcylleCcTBOBaHne HETpMBMarnbHOIro peLueHuns.

CTpykTypa o6LLero pelueHs O4HOPOAHON CUCTEMbI YPaBHEHMUIA.

HeopHopogHble cuctembl ypaBHeHuWI obuero Buga. Teopema KpoHekepa-Kanennu.

CTpoeHme MHOXecCTBa peLLIeHI/IIZ HeOﬂ,HOpOLI,HOIZ CUCTEeMbl ypaBHeHmZ obuiero Buaa.

BeKTopHoe NPOCTPAaHCTBO. Onepau,ww Ha[ BEKTOpaMw.

MognpocTtpaHcTia. JInHeHble 06ONOYKH.

a|a|3|ala|z|a]n]2[a]e|=|~] o |o]|=|e|s|~

Csasb mMexay pasfninvyHbiMun 6asncamu.

20 lNMpeobpa3oBaHue koopavHaT npu 3ameHe H6asuca.

21 JInHenHble onepaTtopsl 1 UX MaTtpudHas dopma.

22 JdencTtsusa ¢ NMHeNnHbIMU onepatopamu.

23 MaTpwuyHas cdopma nuHeriHoro onepatopa. Ee npeobpa3oBaHne npu nepexoae k HoOBomy 6asucy.
24 CobcTBEHHbIE Yncna U cobCTBEHHbIE BEKTOPA NMMHENHOro oneparopa.

25 Mepexoa k 6asncy cobCTBEHHLIX BEKTOPOB, KOraa Bce COOCTBEHHbIE YMCa PasfnYHbI.

26 CumMMeTpuYHLIE onepaTopbl U UX CBOMCTBA.

27 EBknnaoBo npoctpaHcTBo. OpTOHOPMUPOBAaHHBLIN Gasuc.




28

KBa,D,paTVI‘-IHbIe CbOprI. FIpMBe/qume X K gnaroHanbHomy suay.

29 CBowncTBO MHEPUUKN KBagpaTu4iHbIX hopm. MIHOEKCHI 1 paHr KBagpaTUYHbIX OpM.

30 BekTopHOe npou3BeaeHve, cMellaHHoe NPov3BEeAEeHNE BEKTOPOB.

31 JInHum BTOpOro nopsgka Ha nNockocTu.

32 Mpamas Ha NNOCKOCTN.

33 dnnunc, ero AUPEKTPUCHI.

34 'vnepbona, ee AnpeKTpuUcsl.

35 Mapabona.

36 YpaBHeHUS KpMBbIX BTOPOro nopsiaka B NONSPHbIX KoopAuHaTax.

37 KoopanHatbl B TpEXMEPHOM NPOCTPaHCTBE.

38 lMnockocTb B NPOCTPaHCTBE.

39 MpsiMas B npocTpaHcTBe.

40 B3anmHoe pacnonoxeHne nNpsamMon 1 NIToCKOCTU B NPOCTPAHCTBE

41 [MoBepxHOCTN BTOPOro rnopsaka.

Cemectp 2

42 MocnepoBartensHocTy, MNpeaen nocnegoBatenbHOCTU. ApudMeTHKa Npeaenos.

43 Mpu3Haku cylecTBOBaHNS nNpeaena nocneaoBaTenbHOCTH.

44 BeckoHeuHo marnble n 6eckoHevHo 6onbLune nocrneaoBaTeNnbHOCTY.

45 Mpegen dyHKunn, apudmeTrka Npesenos.

46 ®yHKuUK, HenpepbiBHbIE B TOYKe. Knaccudmkaunsa paspbiBoB.

47 3amevaTenbHble Npeaernsbl, YUCHO €.

48 CaoWicTBa HenpepbIBHbIX PYHKUMIA, Teopema O MakCUMyMe.

49 lMpounsBoaHas, ee reoMeTpUYEeCKUn 1 orUan4ecknin cMbicn. TexHnka anddepeHunpoBaHus.

50 lMpon3BoaHble OT anemMeHTapHbIX OYHKLUMIA, OT CIIOXKHOW 1 0BpaTHOM OYHKUWUIA, OT OYHKLUMIA, 3a0aHHbIX
napameTpUY4eCcKu.

51 MepBbii anddepeHuman, ero reomeTpu4ecknin cMmbicr. VInBapnaHTHOCTb anddpepeHunana. NpumeHeHne
anddpepeHumana B YMCNEHHbIX 3aadvax.

52 lMpounssoaHble 1 anddepeHumarnbl BbICLUNX NOPSAKOB.

53 Teopembl ®epma n  Ponns.

54 Teopemsl JlarpaHxa n Kowwuw.

55 Mpaswuno Jlonutans.

56 Teopema Tewnnopa.

57 MOHOTOHHOCTb (OYHKLMM M 3HAK ee NPOU3BOAHON. BbINyKNOCTb PYHKLUMM U 3HAK BTOPON NPOU3BOAHON. TOUKM
nepernda

58 Heobxoanmoe n goctaToyHOe YCNoBKS NOKanbHOro MakcuMyma ( MMHUMymMma ).

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

60 AcuMnTOoTbl PyHKUMK. [ocTpoeHue rpadimkoB u nccrnegoBaHne OYHKUNA.

61 lMepBoobpasHasn. OnpeaeneHne 1 OCHOBHblE CBOMCTBA NepBoobpasHoi. Tabnuua oCHOBHbIX NEpBOOOPa3HbIX.

62 3ameHa nepemMeHHOW, UHTErpUpPoOBaHMe Mo YacTsM B NepBOOGpPa3HON.

63 MonuHoMBI, paunoHanbHble PYHKLUK, pasnoxeHue paumoHanbHON PyHKUMM Ha NpOCTenLLne paumoHanbHble
yHKUMN.

64 WHTerpansl OT paumoHarbHbIX (yHKUUIA

65 MHTerpansl OT oyHKUMI, COAepXaLunx nppaLmoHansHOCTH

66 WHTerpnpoBaHne TpUroHoMeTpruyeCcKnx PyHKLMIA

67 OnpepeneHHbin nHterpan. OnpegeneHne, OCHOBHbIE CBONCTBA.

68 WHTerpan kak yHKUMA BepxHero npeaena. HenpepbiBHoCTb. Popmyna HetoToHa-TlenbHuua.

69 3amMeHa nepeMeHHON U MHTEerpMpoBaHue No 4YacTaM B onpederneHHOM UHTerpane

70 Hecob6cTBeHHble HTerpanbsl nepeoro poga. MNpusHakm cxogumocTy.

71 Hecob6cTBeHHble nHTerpansl BTOporo poaa. lNMpusHakvm cxogammocTy.

72 OnuHa kpuBon u nnowage nnockon urypel. O6bem Ten BpaLleHus.

73 ®PYHKUMN HECKONBKUX NepeMeHHbIX, obwune onpeaenexHus. HenpepbliBHOCTb.

74 YacTHble nponsBogHkbie. [epBbii nonHbii anddepeHuman. Ero uHBapnaHTHOCTb.

75 OundpdepeHumpoBaHe CnoXHOW YHKUUN, HEABHON PYHKLIMK.

76 JlokanbHbIN Makcumym (MUHUMYM) PYHKLMK OBYX NepeMeHHbIX. Heobxoaumele ycrnosus.




77 JocTaTouHble yCroBus NIOKanbHOro MakcumymMa (MUHUMYMa) DYHKLMN ABYX NEPEMEHHBIX.

78 CnoGanbHbI MakCUMyM (MUHUMYM) PYHKUMM ABYX NepeMEHHbIX. Cxema pelueHns 3agayu.

79 [BonHon nHterpan. OnpegeneHne, OCHOBHbIE CBONCTBA.

80 [MoBTOPHBIN MHTErpan yHKUMM ABYyX NepemeHHbix. OnpegeneHne, OCHOBHbIE CBONCTBA.

81 CBsA3b ABOWHOIO M NOBTOPHOrO UHTErparnos.

82 3ameHa nepeMeHHol B ABOMHOM UHTerparne.

83 KpvBonuHenHbi uHTerpan 1 poga. OnpegeneHve, OCHOBHbIE CBOWCTBA.

84 KpvBonuHenHbIn uHTerpan 2 poga. OnpegeneHve, OCHOBHbIE CBOWCTBA.

85 dopmyna NpuHa n ee cneacTeus.

86 MpunoxeHusa ABONHOIO 1 KPUBONMHENHBIX UHTErpanos

Cemectp 3

87 Uncnosble psfbl: OCHOBHbLIE ONpeaeneHns, CXOAUMOCTb, KpuTepuin KoL,

88 MonoxuTtenbHble psaapbl. NprnaHakm cpaBHEHUS.

89 MpunsHak Kowwn n npusHak Janambepa.

90 WHTerpanbHbI NpU3HaK CXOAUMOCTU MOSIOXKUTENBHOMO psga.

91 Psabl ¢ BeLWeCTBEHHBIMM YneHaMun. YCNoBHast U abcontoTHas CXoAUMOCTb.

92 3Hakouepeaytowmecs pagbl. MNMpusHak cxoammocTu JlenbHuua.

93 (DyHKLI,I/IOHaJ'IbeIe pAaabl. CxogumocTb, paBHOMepHaaA CXoANMOCTb.

94 CteneHHble psabl. Teopema Abens.

95 O6nacTb CX0OMMOCTM CTerneHHoro psaa. Pagnyc cxoguMocTu.

96 Teopema 0 paBHOMEPHOM CXOAUMOCTU CTEMNEHHOro psaa.

97 CBolicTBa CyMMbl CTEMEHHOrO psiaa, MoYSIeHHOe HTErpupoBaHue u auddepeHumpoBaHue.

98 Psn Ternopa. Teopema 06 ycrnosumn cxoanmocTtu psiga Tennopa.

99 Pagbl Tennopa gns exp(x), sin(x), cos(x).

100 TpuroHomeTpuyeckas cuctema (OyHKLMRA.

101 Pagbl dypbe. Teopema o cxogumocTtu psga dypee.

102 Pan ®ypbe Ans YeTHbIX U HeYeTHbIX PYHKUMI. Pag ®ypbe Ana nepvoanyeckmx yHKLUA.

103 Psan ®ypbe B akCNoHeHUMansHon hopme.

104 OLY nepsoro nopsgka. ObLime onpeaeneHnsi, reoMeTpmyeckoe NCTONKOBaHMWE.

105 Teopema o paspewumnmocTtu 3agayum Kown ana OLY nepBoro nopsgka.

106 OLY c pasgenstowmmmcs nepemeHHbiMU. OgHopogHble OL1Y 1 npuBoOgALLMECS K HAM.

107 YpaBHeHus B NONHbIX guddepeHumanax n nuHenHsle O1Y nepBoro nopsiaka.

108 OLY eToporo nopsiaka. Oblme onpeaenexns. Teopema o 3agade Kowwum.

109 | OfY BTOpOro nopsaka, 4onyckaroLime NOCTPOEHNs 0BLLEro peLLeHus.

110 | JlnHenHble ogHopoaHble OY BTOpoOro nopsaka.

111 JInHelHble HeogHopoaHble O[Y BTOpOro nopsigka.

112 JInHenHble ogHopoaHble O1Y BTOpOro nopsigka ¢ NOCTOAHHbIMU KO3dumLmeHTamu.

113 |JInHenHble HeogHopoaHblie OLlY BTOpOro nopsigka ¢ NOCTOSHHbIMU KO3 dULMEHTAMN.

114 Teopusi konebaTenbHOro KOHTypa.

Cemectp 4
115 OCHOBHbIE NOHATUSA TEOPUU BEPOATHOCTMU.
116 YcnoBHbIe BEPOATHOCTU. BepoAaTHOCTL CnoxHbIX cobbiTun. dopmyna baneca.
117 PacnpegeneHue cnydanHon Benn4yvHbl. HenpepbiBHbIN U OUCKPETHBIN CriyYau.
118 BuHomMmunanbHoe pacnpegeneHue. Pacnpeaenenue lNyaccoHa.
119 OpHomepHoe HopMarnbHOe pacnpeaeneHue.
120 OCHOBHbIEe XapaKTEePUCTUKM CITyYalHOW BEMUYMHBI.
121 KoBapuauusi n KoauumeHT Koppenauun.
122 MpenenbHble TEOPEMbI TEOPUM BEPOSITHOCTU. 3aKOHbI BONbLUNX YMCEN.
123 OcCHOBHbIE 3a4a4n U NOHATUSA MaTCTaTUCTUKN.
124 Bbibopka 1 cnocobbl ee 3agaHus.
125 To4yeyHoe 1 nHTepBanbHOE OUEHNBaAHNE OCHOBHbIX XapaKTEePUCTUK.
126 CBA3b Mexay oLnbKor BbIBOPKU, PUCKOM U 06 bEMOM BbIGOPKU.
127 OueHka cyHKUMM pacnpedeneHus n NNOTHOCTU pacnpeaeneHums.

128 MeTog MOMEHTOB NpPX NOCTPOEHMM OLIEHOK.




129 MeToa makcMmarnbHOro nNpaBAono4ooms Npy NOCTPOEHMM OLEHOK
130 MpoBepka runotes. OCHOBHbIE NMOHATUS.

131 Jlemma HenmaHa-lNupcoHa. PelueHne npocTto napamMeTpuyeckor rmnoTesbl
132 Kputepun cornacus lNMupcoHa.

133 KoppensiumoHHbIi aHanua. OCHOBHbIE NMOHATUS.

134 MapHasa koppenauus.

135 OnwncaHune nuHenHoONM perpeccun no Bblbopke.

136 MeToa HaumeHbLUNX KBaApaToOB U OQHOMEPHAas perpeccus.

5.2.2 TunoBble TeCcTOBble 3a4aHUSA

He npeaycmoTpeHbl

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHUA (3agaym, Kenchbl)

1. BbluMcnntb 3agaHHbIn onpegenuTens 2-msa cnocobamm.

2. PelwmnTb 3ajaHHYO CUCTEMY NIMHEVHbIX anrebpanyecknx ypaBHEHUI U BbINOMHUTL MPOBEPKY.

a) metogom Kpamepa;

b) meTtogom Naycca;

C) MaTpPUYHBIM METOOOM.

3. O6bpaTuTb 3agaHHyt0 MaTpuLUy U BbINOMHUTL NPOBEPKY

a) METOAOM 3fIEMEHTapPHbIX NPeobpa3oBaHuii;

b) meTogom coto3HoM MaTpuLbl.

4. OnpepenuTb paHr 3agaHHON MaTpuLbl.

5. BblumcnuTb 3afaHHble npegensl

6. Haiti Toukn paspbiBa 3agaHHOM OYHKLUMN (ECIM OHW €CTh) U YKa3aTb XapaKTep paspbiB

7. Bblumcnnte NpousBOAHbIE 3a4aHHON hyHKLUK

8. PackpbITb HeonpegeneHHOCTb No npasunam Jlonutans.

9. Beluncnutb anddepeHuman gyHKUMN.

10. HainTn 3agaHHble HeonpeaeneHHble NHTerparbl

11. BblumMcnnTb 3afiaHHbIV onpegeneHHbIn nHTerpan

12. BbluMcnnTb HECOBCTBEHHBIV MHTErpan UM yCTaHOBUTb €ro pacxoguMocCTb.

13. HanTtun YacTHble Npon3BodHbIE NEPBOro 1 BTOPOro nopsiaka A 3agaHHbIX yHKUWNA.

14. HainTn ctaumoHapHble TOYKM 3a4aHHOM OYHKLMW ABYX NEPEMEHHbIX 1 ONPEAENUTb UX XapaKTep.
15. BolumcnuTb 3aaHHbIA NOBTOPHbIA MHTErparn.

16. BblumcnuTb 3agaHHbI ABOVHOW MHTErparn.

17. Hantm obwee pelleHne 3agaHHoro guddepeHumansHoro ypasHeHus 1-ro nopsigka.

18. Hantu peweHue 3agayun Kowwm ans sagaHHoro gnddepeHumansHoro ypasHeHus 1-ro nopsgka.
19. Hantum obLiee pewweHne 3agaHHoro gnddepeHumansHOro ypaBHeHns 2-ro nopsiaka.

20. Havtu nHtepBanbHoe pacnpegeneHve 3agaHHon BIGopKy

21. MocTpounTb rMCTOrpamMmmy YacToT M OTHOCUTENbHbIX YacTOT ANsi 3a4aHHON BbIOOPKM.

22. Haiitu Toue4Hoe pacnpegeneHne BblOOpKN 3a4aHHON BbIGOPKK.

23. HanTtu amnupuyeckyro yHKLUMIO pacnpeneneHnsi U NocTponTb ee rpaduk Ans 3agaHHoOM BbIGOpKK
24. HaiTu ToYeYHble OLeHKN MaTeMaTUYeCcKoro OXXmgaHus n Aucnepcum, cpeaHekBagpaTUYHOrO OTKITOHEHUS U

I/ICI'IpaBJ'IeHHOﬂ auncnepcun.

25. MNpoBepuTb rMNoTesy o cpeaHem AN 3agaHHoW BbIGOPKM.

5.3 MeToauyeckue maTepuansi, onpegensiowme npoueaypbl OLeHUBaHUA 3HaHUI, YMeHUN, BnageHun (HaBbIKOB
1 (MNK) NpaKkTU4eCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arolleroca K NpomMeXXyTo4HOM atTecTauum 1 Nnopsaok NMMKBUAALNM akageMUYecKomn
3a0/MKEHHOCTHN

MpoBegeHve NPoOMEXYTOYHON aTTecTaluumn pernameHTMpoOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITA

«lMonoxeHune o npoBefeHunn TeKyLlero KOHTposn4d ycnesaemMmocTt 1 npomemyTquon atTectauum 06yqalou4mxc;|»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + NMncbmeHHas KomMnbloTepHOEe TeCcTUpOBaHue ET]

5.3.3 Oco6eHHOCTH nposeneHuns npome)KyTquoﬁ aTrTecTauuu no gucunninunHe

|_|pl/l npoesegeHnn sk3amMeHa BpemMd, oTBoAMMOE Ha NoAroToBKY K OTBETY, COCTaBIIAET He 6onee 40 MuH.
CoobLyeHune pe3ynbTaTtoB o6yqarou.|.emyc;1 npon3eBoanUTCcA HenocpenCTBeHHO nocrie YCTHOro oTeeTa.



6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YuyebHasa nutepartypa

ABTOp

3arnasue

M3patenbcTBO

| oo nspaHma |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

yxos, B. A., KoTos, Kypc Bbicwen matemaTukun. B http://www.iprbooksh
. A., KotoBa, O. B. 2-x Tomax. T.lI Makeeska: [loHbacckas 0op.ru/99383.html
HaumMoHarnbHas akagemusi 2020
cTpouTenncTBa u
apxutekTypbl, O6C ACB
KasakoB A. A., AHanuTudeckas reomeTpus. http://publish.sutd.ru/
YKnxapesa A. A. 4.1 cne.: cnieryntn 2016 tp_ext_inf_publish.ph
p?id=20169015
3ybosa, W. K., Octpas, | OcHoBbI MaTeMaTU4eCcKoro http://www.iprbooksh
O. B., AHuudepoea, J1. | aHanu3a (Mogynb OpeHbypr: OpeHbyprckuii op.ru/78807.html
M., Paccoxa, E. H. «OnpepeneHHbIN nHTerpan u rocyaapCTBEHHbIV 2017
HEeCoOCTBEHHbIE yHuBepcuteT, 36C ACB
WHTErpanbi»)
myxos., B. A., KoTos, Kypc Bbiclwien matemaTukun. B http://www.iprbooksh
. A., Kotosa, O. B. 2-x Tomax. T.l Maxeeska: [loHbacckas op.ru/99382.html
HaumMoHanbHasi akagemusi 2020
CTpouTENbLCTBA U
apxutekTypbl, O6C ACB
MarasuHHukos, J1. ., | Beicluas maTtemaTuka. Tomck: ToMckuin https://www.iprbooks
MaraauHHukos, A. J1. OnddepeHumansHoe rocy4apCTBEHHbIN hop.ru/72078.html
ncyncnexHne YH/BEPCUTET CUCTEM 2017
ynpaeneHns n
pPagunoaneKkTPOHUKN
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
HwukoHoBa, . A, OuddepeHumansHoe KasaHb: KasaHckui http://www.iprbooksh
HwvkoHoBa, H. B. ncuymcnenune pyHKUnn ogqHom HaLMOHanbHbIN op.ru/79286.htmi
N HECKOJTbKMUX NepeMEHHbIX nccnengoBaTenbCKUn 2016
TEXHOMOrM4YeCcKnM
yHUBEpcuTeT
CepyHoB E. B., Matematumka. COopHuMK 3agad http://publish.sutd.ru/
CepyHoBa E. A. no TEOpUN BEPOATHOCTEN cre.: crieryntg 2016 tp_ext_inf_publish.ph
p?id=3582
HOrosa, H. B. Briclwias matemartuka. Hosocubupck: http://www.iprbooksh
OnddepeHumanbHble Hosocubupckuin op.ru/99175.htmi
ypaBHEHNA rocyaapCTBEeHHbIN 2020
TEXHUYECKUN
yHUBEpcuTeT
KOpacosa E. M. MaTemaTtuka. Cankr-Metenbvor: http://publish.sutd.ru/
CamocTodaTenbHas paboTta CI'I6FYI'IPI'ﬂyp ) 2020 tp_ext_inf_publish.ph
CTyOEeHTOB p?id=20209385

6.2 NepeyveHb NnpocdeccrmoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

OnekTpoHHO-6mbnuoTedHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

MHdopmaumoHHas cuctema «EgnHoe okHo goctyna k obpasoBaTtenbHbiM pecypcam. Pasgen. MHdopmatuka un
MHOPMaLUMOHHbIE TEXHONOrMNY [AnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

PedepaTtuBHas n cnpaBo4yHas 6a3a gaHHbIX peLEH3npyeMon nutepaTypbl Scopus [OnekTpoHHbI pecypc]. URL:

https://www.scopus.com

6.3 NMepe4veHb NULEH3MOHHOro U CBOGOAHO pacnpPoCTPaHAEMOro NporpaMmMHoOro oéecneveHus
Microsoft Windows
MicrosoftOfficeProfessional

MATLAB

MHTepHeT-TpeHaxepbl B chepe obpa3oBaHus




6.4 OnncaHne maTepuanbHO-TeXHU4YECKOWN 6a3bl, HeO6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyauTtopusi OcHalueHne

MynbTumeamniiHoe obopyaoBaHue, cneunanm3npoBaHHas Mebenb, gocka
JlekumoHHas y A PYA 4 P A
ayauTopus

CneumnanuampoBaHHasa Mebernb, focka
YyebHasa ayguTtopusi
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